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B yueOHO-MeTOMUYeCKOM MOCOOMU MPEACTABICHBI COBPEMEHHBIE JAaHHBIE
Oouonornyeckoil xumuu. Kaxnplii pasgen CcoAepKUT TEOPETUUYECKUE BOIPOCHI,
CIPABOYHBIM MaTepuall, HamuCcaHbl METOAMKHU, COIJIACHO KOTOPBIM IPOBOJATCS
nabopaTopHble HcclieqoBaHus. B pa3menax HMMEIOTCS MEpedYeHb BOMNPOCOB H

TECTOBBIX 3aIaHuN TUTSt CaMOCTOSITEbHON paboThI.
CtpykTypa cocTaBieHa TakuM oOpa3oM, YTO T[OMOTaeT MOJYyYHTh
COBPEMEHHBIE 3HAHUS 1o OMOJIOTMYECKOM XUMUHU.

[IpegnazHaveHo AJ1s1 aCIUPAHTOB [0 HANPABICHUIO MOJTOTOBKUA HAYYHBIX
M Hay4HO-TNEarOTMUYECKUX KaJpoB B AaCHUpPAHType IO TPylIne HaydHbIX
cenuanbHocTe 1.5. buomorudeckue HayKd 1O HAy4YHOW CHEIUMAIbHOCTH
1.5.4. buoxumus.
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ITpodeccop xadeapbl HOPMAIBHOM W MATOJOTHYECKON aHATOMUU W (DH3HUOJIOTHUU
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Tema: CoBpeMeHHBIEe IpecTABJICHUS 0 CTPoeHHH OeikoB. Illaneponsl — HOBBIN Kiacce 0e1KOB,
KJIaccupukanus, omosornyeckas poJib. IlpuoHoBbie 0oJ1e3HH.

| Hay'lHO-MeTOZ[I/I‘leCKOG 000CHOBaHHE TEMBI:

OnHaxxael B 1962 1. BO BpeMsi ITPOBEEHHsSI ONBITOB HAa IUIOJOBBIX MYIIKax (Ipo3oduiax) TteMmieparypa B
MHKY0aTOpe C HACEeKOMBIMHU MOAHAIACH BhIie TonoxeHnHoro. Korma ®eppyuno Putocca (Ferrucio Ritossa),
Mojonoi ydeHbli n3 MuctuTyta reHetmku B T. [laBus (Mrtamust), mOMECTHN IOJI MHKPOCKON KJIETKH MYIIEK,
TIOYYUBIIUX «TEIUIOBOHM yaap», OH YBUJEN Ha XPOMOCOMax «Iy(bl» — YTONIIEHUs, CBHIETEIHCTBOBABIINE 00
AKTHBHOCTH HaXOIALIMXCS B 3THX Mecrax reHoB. OOJacTé yTONIIEHHH MONYYHIM Ha3BaHHE CAWTOB TEIIOBOTO
moka. BHauane cuuTamock, 4To JaHHBIA (DEHOMEH XapaKTepeH TONBKO it apo3odmisl. M mums depes 15 ser
Oenku, KoaupyeMble TeHaMu B caiitax TeruioBoro moka (HSP, heat shock protein), Oputn 0OHapykeHBI B KIeTKax
MJIEKOITUTAIONINX M APYTUX opraHu3zmMoB. Ho 4To camoe yaMBHTENbHOE — OKa3ajoch, YTO OHU UTPAIOT KIIFOUEBYIO
ponb B (DyHKIIMOHUPOBAHUHM OMOJOTMYECKHX CHUCTEM BCEX YPOBHEH — OT OTHENBHBIX KIETOK 10 OPraHM3MOB U
JlaKe 1eJIbIX TOMmyJIsIuil.

TepMuH «MONEKYISPHBIN IIanepoH» BIEpBble ObLT HMcHoib3oBaH B 1978 rogy B pabore Pona Jlackei,
npoeccopa amOpuonorun n3 KemOpupkckoro YHUBEpCHTETA NPU OIMMCAHHUHU SIEPHOTO OelKa HYKJIEOIUIa3MHUHa,
CHOCOOHOTO MPeOTBpallaTh arperupoBanue 6enxos-ructonos ¢ JJHK npu o6pa3zoBaHHM HYKIIEOCOM.

amepo Hbl (aHri. chaperones) — kmacc OENKOB, IJTaBHAS (YHKIMS KOTOPBIX COCTOUT B BOCCTAHOBIICHHH

NPaBWIBHOW TPETHYHOH CTPYKTYPbhI MOBPEXKIEHHBIX OENKOB, a Takke oOpa3oBaHUE W JHMCCOLMAILNS OETKOBBIX

KOMILIEKCOB.

¢ MorekynspHble LIaNepoHbl — IPyNNa BCIOMOTATENbHBIX CIIEIHaIM3UPOBAHHBIX OEJKOB, MpPEIOXPaHSIONINX
pacTyuryro 1uenb oT OIHH60‘IHI)IX BHYTPEHHHX U BHEHIHNX KOHTAKTOB.

% B Hacrosmiee Bpemsi K IIaliepoHaM OTHOCST, TJIaBHBIM 00pa3oM, OelKH, CIOocOOCTBYHOIME(OIINHTY BHOBb
CUHTEC3UPYIOIIUXCA HWIIN ped)onm/mry JACHATYPUPOBAHHBIX BCJIICACTBUC CTpPECCAa MOJUIICTITUAHBIX ueneﬁ, a
TaKKe UX Mocienyroniell coOopke B OMOIOrNYECKU aKTHBHBIE OJMIOMEPHBIE CTPYKTYPBL.

Ot Besaecynye OelKH SBISIOTCA CaMbIMH JJPEBHUMHU U KOHCEPBAaTUBHBIMH Cpelu BeeX OenkoB. OOpasysch
B yCIOBUAX cTpecca, HSP momMoraior kieTkaMm HOIZIep)KUBATh B pabodeM COCTOSHUM BCE MEXaHU3MBI U M30erath
rubenu. JlecaTb yer Hazaj OMONOrM OOHAPYKWIHM, YTO Y BBICIIMX OPraHU3MOB, B TOM 4HCIe y yenoBeka, HSP
BBINIOJIHAIOT U ApYrue BaxkHble QyHKIMU. OHM y4acTBYIOT B pabOTe MMMYHHOH CHCTEMBI, 3alIUIIas OPraHU3M OT
[IATOr€HOB, U B TO K€ BpeMs MIPEAOTBPAIIAIOT AIIONTO3 PAKOBBIX KJIETOK.

Y MHOTMX BHYTPHKJIETOYHBIX OENKOB MMEETCS BCEIO OIMH HIJIM COBCEM HEOOJBIIOE YHCIO «IapTHEPOBY, C
KOTOPBIMH OHH B3aMMOJCHCTBYIOT. B KauecTBe mpumepa MOXHO MPHBECTH PELENTOp M €ro JIUraHf, HOAXOAAIINe
Ipyr K ApYyry, Kak 3aMOK M Kimrod. Ha gpyrue Tumel pelienTopoB AAHHBIM JUraH] HE ACUCTBYET, U KaXKIbIH
peLenTop, Kak IpaBWiO, aKTUBHPYETCS CBOUM CTPYKTYpPHO OJM3KUM JIMTAHIOM WM BemlecTBOM. B orimume ot
9TOrO, IIAIepOHbI B3aUMOJEHCTBYIOT C INMPOKMM KPYroM OEJIKOB, YTO MO3BOJNSET MM BBIIONHATH PAa3IHUHYIO
paboty. Hanpumep, oHH TOMOraroT HOBOCHHTE3UPOBAaHHBIM AMHUHOKHCIOTHBIM LIETI0YKAaM IPHHUMATh NPaBUIBLHYIO
NPOCTPAHCTBEHHYIO KOH(UI'Ypaluio, HPH KOTOPOH T€ MOTYT BBIIOJNHATH CBOM (YHKIUH; AEMOHTHPYIOT
TIOBPEXKICHHbIE OEJIKOBBIE MOJIEKYJIbl; COMPOBOXKIAIOT OSMKH K MECTy Ha3HAueHHs, OXpaHssd MX OT PasHOro poza
OITACHOCTEH, U T.JI.

AHTHT'€HIIPE3EHTUPYIOIIHNE KJIETKH MPUCYTCTBYIOT IPAKTHYECKH BO BCEX TKAHAX YesoBedeckoro tena. OHH
«OpPEeNCTaBISIIOTY CBOM HAXOAKW T-KiIeTkaMm, Te pasbICKMBAIOT aHTHICHCOICpXKAllue KIETKH (PaKOBBIE,
WHOUIUPOBAHHBIE) M YHHYTOXKAOT MX. Kak oOKka3alioch, aHTHICHIPEACTABIIAIONIME KJISTKA HECYT Ha CBOCH
TIOBEPXHOCTH PELENTOPHI, ¢ KOTOPHIMU MOT'YT CBSI3BIBATBCS LIANIEPOHBI, HATPY)KeHHBIe enTtunaMu. [lepBerii Takoi
perterrrop, CD91, 6t aentudunmposan Pobeprom baitazepom (Robert J. Binder)

arepoHbl — OCNKH, CIIOCOOHBIE CBSA3BIBATHCS C O€NKaMM, HaXOISIIUXCS B HEYCTOWYMBOM, CKIIOHHOM K
arperanyi COCTOSHHH. alepOHBI CTAOMIM3UPYIOT UX KOH(pOpMAaImo, odecriedrnBas (OIIUHT OeNKOB (TpaBUIIbHAS

MPOCTPAHCTBEHHASI CTPYKTYpa OIS THAHON LIeTIH).

Knaccudukarms mamepoHoB 1o MOJEKYISIPHON Macce:

Bricokomonekymsapasie (ot 100 mo 110 xda);
-90 (83-90 k[a);

-70 (66-70 x[1a);

-60;

-40;

HHU3KOMOJIEKyIsipHbIe manepons! (15-30 x/la)
Cpenu manepoHoB pa3IndaroT:
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http://ru.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B5%D0%B3%D0%B0%D1%82
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%81%D1%82%D0%BE%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A
http://ru.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%81%D0%BE%D0%BC%D1%8B
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8

1. KoHCTUTYWUTHBHEIE ONTKH (BHICOKHI 0a3abHBIN CHHTE3 KOTOPHIX HE 3aBUCUT OT CTPECCOBBIX BO3ICHCTBHIA
Ha KJICTKH OpraHu3Ma);
2. WHAYIUOENBHBIC (CHHTE3, KOTOPHIX B HOPMAJBHBIX YCIOBHAX HJIET CIIa00, HO MPU CTEPCCOBBIX
BO3JICHCTBUAX HA KJIIETKY PE3KO YBEIHMUHBACTCS).
[Ipu cunTe3e N-koHIIEBast 00TaCTh MOMUTICIITHAA CHHTE3UPYETCS paHbIne, yeM C - KoHIeBast o0macts. B
TIEpHO/ CHHTE3a Ha pHOOCOME 3alUTY PeaKIMOHHO-CIIOCOOHBIX paauKaioB ocymectiseTr -70.
-70 — BBICOKOKOHCEPBATUBHBIH KJIacC OCITKOB, KOTOPHIH MPUCYACTBYET BO BeeX oTaenax kierku. C C-
KOHIIA PacIiOIOKEeH Y4acTOK Ha3bIBaeTCst 00po3koi. OH MOXKET B3aUMOJIEHCTBOBATD C y4aCTKaMH OEIKOBBIX
MOJIEKYJI ¥ pa3BEPHYTHIX TOJIHUIICITHIHBIX IIEeH IIHHON B 7-9 aMK, 00OraIeHHBIME THAPOPOOHBIME PaTuKaIaMU.
aTiepOHBI YYaCTBYIOT B:
®OPMHUPOBAHUM TPETUYHOU CTYKTYPBI;
PEHATHUBALIMU YACTUYHO JEHATYPUPOBAHHBIX BEJIKOB;
CBOPKE OJINTOMEPHbBIX BEJIKOB;
KOHTPOJIE 3A USMEHEHUEM MEXX/TY AKTUBHOCTBIO U HEAKTUBHOCTHIO KOHOOPMAILIMU BEJIKOB;
TPAHCIIOPTE BEJIKOB YEPE3 MEMBPAHY;
Y3HABAHUU JIEHATYPUPOBAHHBIX BEJIKOB U TPAHCITOPTE B JIN30COMBI.
Benku TemioBoro 1moka, «KKOHBOMPYIOT « K MECTY Ha3HAYCHUS, CITIOCOOCTBYIOT MPaBUIIBHON
MIPOCTPAHCTBEHHOMN YIIAKOBKE OCITKOBBIX MOJICKYII, pa3pyIIaloT aHOMAJIbHBIC KOMIUIEKCHI MEXKTy OCITKaMH.
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[Monunentuadas nens oenoka

HSP40 nocraBisier HOBOCUTE3WPOBaHHBIN MOJUIICIITH] TN ACHATYPUPOBAHHYIO OEIKOBYIO MOJIEKYITY
npyromy manepony, HSP70, kotopblit Geper 0ok B «KJIEIIny, MPUAAET eMy HY>KHYIO (JOpMY U BBICBOOOXKAAET
OMOJIOrMYECKH aKTUBHYIO MOJIEKYILY.

HSP60 crarusaer B ruapodo0HyI0 OJIOCTE HOBOCHHTE3UPOBAHHYIO MM YTPATUBLIYIO IPABUIBLHYIO
KOH(UT'ypaLiio aMHHOKHUCIIOTHYIO LIETIOUKY M IPUAAET el POCTPAHCTBEHHYIO (hOpMY, IPU KOTOPOH MOJIeKyIa
MOKET BBIIOJIHATH CBOM () yHKLIUH.

HSP90 nonyuaer OenkoBblie r11o0yibl oT Apyrux mmaneponoB (HSP70) u o0pa3yeT n3 HUX KOMILIEKC
(peuernrtop).B maHHOM TIpoIiecce y4acTBYeT Tak kK€ KOILIaepoH.

AKTHBaIUst IMMYHHOH CHCTEMBI

Korna kieTka npeBpariaercs B pakoBYIO, HIIM B Hee IIPOHUKAET KaKOi-HUOYIb IaTOreH, B Heil HauMHaeTcs
CHHTE3 HeOOBIYHBIX 0enkoB. dparMeHThl 0eNKOB — aHTUI€HBl — IPOBOLUPYIOT MMMYHHBIN oTBeT. Ho st 3TOrO
UMMYHHBIE KJIETKH JOJDKHBI OBITH TOCTABJICHB B M3BECTHOCTH O BOSHUKIIEH aHOMalINK. benku TemnoBoro moxa,

npexxe Bcero wieHsl cemerictB HSP90 u HSP70, 6epyt Ha ce6st ¢yHkimu rinanratacB. OHU BKIFOYAIOTCS B CHCTEMY
OIOBEIIECHHS U UACHTU(UKAIIUY BO3MYTHTENIEH CIIOKOHCTBHS.

HSP mocraBisier aHTHT€HBI OT OPAXKEHHBIX KJIETOK, K TAK HA3bIBAGMBIM aHTHI €HITPE3CHTHPYIOLINM KIIETKaM
(AIIK), ncrions3yro st atoro perentop CDI1.

[pornotus AT AIIK, mocsiiaeT CHTHANBI K HaYaly BOCIAIUTEIHHON pEakIny, IPUBICKAOIIE K Hel
Jpyrue KISTKU UIMMYHHOU cuctembl, u nipenbssisier Al' T-kierke. Paciosna AT, T-knerku nponudepupyror u
COBMECTHO pa3pymarT nedektHyro kinetky (puc. [Ipomecc pacnoznaBanus Al).

IIponecc pacnoznaBanus Al
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OCHOBHEIC ITOJI0XKCHUS

*  benku-tenoxpanurtenu (IIarnepoHsl), MPUCYTCTBYIOIIME B KJIETKaX BCeX 0€3 HCKIIOYCHUs] OPTraHU3MOB,
CTJIaXKHMBAIOT MOCIIEICTBUS CTPECCOBBIX BO3ICHCTBHIA Ha KIIETKH.

*  amepoHbl OXOTHO BCTYNAIOT BO B3aMMOJCHCTBHME C CAMBIMH pa3HBIMH TENTHIAMH M HECYT Ha ceOe
«AHTUTEHHBIA OTIEYaTOK» KaXIOH KIETKH. biaromaps 3TOMY OHHM NPHHUMAIOT HEMOCPEIACTBEHHOE
y4acTHe B aKTUBAIIMH KIMMYHHOU CHCTEMBI.

* IlpuMeHeHHe MIATIEPOHOB B MEMIMHE MPENOaracT MoAaBICHHE UX aKTHBHOCTH B OJHHMX CHUTYalUsAX U
CTUMYJIUPOBAHUE — B JIPYTHX.

*  benku TemnoBoro moka (IarnepoHbl) CIOCOOCTBYIOT MPAaBUIIBHON MPOCTPAHCTBEHHOM yKIIaJKe OETKOBBIX
MOJIEKYJI, JOCTABJIAIOT UX K MECTYy Ha3Ha4YeHHs, MMPEIOTBPAIIAIOT HEXKeIaTeIbHbIE KOHTAKTHI C JIPYTUMH
KJIETOYHBIMHU KOMIIOHEHTAMU

IIpuonoBsIe 3a001€BaHUs

[IpuoHoBBIE 3a0oneBaHMs — KJIACC HEHWpOAETeHEpaTHBHBIE 3a0ONICBaHWI YeNOBEKa W  IKMBOTHBIX,
BO30yMTENIeM KOTOPBIX sIBJIsIETCS MPUOH. [IproHBI — MeMOpaHHbIE OENKH, KOTOPbIE B OCHOBHOM 3KCIIPECCHPYIOTCS
B wierkax [IHC wu nmumdoperukymnspraoii Tkanu. OHM He cofepikaT HYKJIEHMHOBBIX KHCJIIOT, BXOJST B COCTaB
HapYXHBIX KJIETOUYHBIX MEMOpaH, CBSI3aHHBIX C BHEIIHEH MOBEPXHOCTHIO KIIETOK SIKOPEM TIIMKOJIHITHIA U YIaCTBYIOT
B JHJIOIMTO3€ U KaTaboiMu3Me KIeTOK. [IpHOHBI MOTyT CHHTE3MpPOBaTh HE TOJIBKO HEHPOHBI, HO M JPYrue KIETKU
opranu3ma. [IpuoH NpoTerH HEOOXOOMMBIA Uil HOPMajbHOM cHHanThdeckod (yHkuuu. [Ipeamonaraercs, 4To
IIPUOHBI YYaCTBYIOT B MEXKKIICTOYHOM Y3HaBaHUHU U KJI€TOYHOU aKTHUBallMH, a TAaKXE YYaCTBYIOT B IIOAABJICHUHN
BO3paCTHBIX HPOIECCOB.

Ha ocHOBaHMM TEPBUYHOH CTPYKTYpHI ObLT HMIACHTH(OUIMPOBAH KOIUPYIOUIMHA TEH MPOTEWH-PHUOHA, KOTOPBIH
HaxoauTcs Ha 20 xpomocome y Bcex MilekonuTtarommx. OH COCTOMT Yy YeloBeKa NPHONU3UTENbHO 3 254
amMHHOKUCIOT. MonekynsipHas macca paBHa 33000-35000 nanbroH, wian 33-35 /1.
[TpuoHbI peACTaBISIOT cO00M Oenku, 00JIagarone YHUKAIbHONW CIIOCOOHOCTBIO K CaMOBOCIIPOM3BENCHHUIO,
YCTOHYMBBI K BO3ICHCTBUIO BBICOKMX TEMIICpATyp, IMIIEBAPUTENBHBIX COKOB U, CJEJOBAaTEIbHO, MOTYT
NepelaBaThCsl KHUBOTHBIM, MOEJAIOMIMX MSCO 3apa)KCHHBIX JKMBOTHBIX. IlaTOreHHble NMPHOHBI MOMAB B OPTaHU3M,
TPaHCHOPTUPYIOTCS B OoraThle HOPMAJILHBIMHU IIPHOHAMH TKaHH MMMYHHOW cHcTeMBl (cene3eHka). [lox mericTBuem
[IATOT€HHBIX NPHOHOB HPOMCXOIOUT IpPEBpallleHHNe HOPMAaNbHBIX NPUOHOB OPraHM3Ma B IIATOr€HHBIC (HOPMHEI,
KOTOpBIE [jajieeé MUTPUPYIOT B TKaHH HEPBHOM CHCTEMBI, CIIOCOOCTBYSI NMAaTOI€HHOW TpaHC(opMalMy NPHUOHOB B
HepBHBIX Kinetkax [THC.
CHOHrHo3HBIE M3MEHEHHUS M BaKyOJIHM3alHsl LUTOIIa3Mbl HEIIPOHOB OTMeHaroTcs Mo Xony 3ybuaror ¢dacimy,
B 00JIaCTH MOJKOPKOBBIX SIAEP, TATIAMYCE U KOPE MO3XKEUKa.
B skcnepuMeHTe ¢ HCMONB30BAHHEM TPAHCTEHHBIX MBIIIEH, FOMO3UIOTHBIX IO JAelenud reHa Prnp, 4ro
OpraHU3MbI JIMIICHHbIE IIPHOHA, YCTOWYUBEI K €ro HHYEKIHI
[NocnenoBarensHOCT, aMUHOKHCIOT B Oenke PrP ompenensier Habop koHdopmaimii, KOTOpble OH MOXET
npuobpectu. Ecnu HaGopel nomycTuMbBIX KoH(pOpManuii NpPHOHA Y JABYX pa3IMYHbIX BHIOB OPTraHU3MOB
MIepeceKaroTcsl, TO MOXKET IPOUCXOIUTH PEOI0JICHHE MEXBHAOBOTO Daprepa.
[IporenH-TIpHOH CyIIECTBYET B ABYX dopMax:
1. B BHIE KIETOYHOH HOPMAaIbHOW, HEMH()EKINOHHOW (POPMBI, KOTOpasi BCTpeYaeTcsi B TOJIOBHOM MO3Te,
KaK B HOpMeE, TaK M Y HHPHUIHPOBAHHBIX OONBHBIX — KJIETOYHBIN pOTEeNH-TIpHoH PrPC;
2. modopma, maronormueckas, MHYEKIHOHHAS (opMa, IPH KOTOPOH NPOHCXOOUT HAKOIUIEHHE 3TOTrO
Oellka B TJIOJIOBHOM MO3re€ TONBKO Yy OONBHBIX JIIOAEH W JKUBOTHBIX, CTPaJalOIMX CHOHIH(OPMOIH
TpaHcMeccuBHOM dHIeatonatueit — PrPsc («scrabiex» -6onesus oBerr)

M.T'puddur npennonoxui, 4to HHGEKIMOHHBINA areHT - U3MeHeHHas: (JopMa OTHOTO M3 KJIETOUHBIX OEITKOB.

[NaTonorugeckas popMa HEOTIIMINMA OT HOPMAITBHOW (POPMBI, HO IMEET IPYTYIO KOHPOPMAIIHIO.
IIpocTpaHCcTBEHHAs CTPYKTypa PEKOMOMHAHTHOW HOpMalbHOH (OpPMBI BIIEpBBIE ObLIa ONpPEACeHA METOIOM
SIIEPHOTO MAarHWTHOI'O pe3oHaHca. bputo oOHapy:keHO, 4To HOopMaibHas Gopma comepxuT 42% a-crmpaneid u f3-
CTPYKTYp, TOrJa Kak maronorudeckas (opma comepxut 30% a-crimpaneit n 43% B-crpykryp. Benencrue aroro
MIPEUIOKWINA, YTO TpruoOpeTeHne MH()EKIMOHHBIX CBOWCTB OEIKOM TIPHOHOM CBS3aHO C KOH(OPMAIMOHHBIM
MIepexo10M, IIPH KOTOPOM MPOUCXOAUT 00pa3oBaHKe -CKIAAYaTOrO CIIOsL.

OnmHUM W3 CBOWCTB IIPHOHOB SIBIISIETCST IITaMOBOE pPa3HOOOpa3we — CIOCOOHOCTh NPHOHOBOTO Oenka
npruoOpeTaTh W HaBOAWTH Pa3IUYHbIE NPHOHOBHIE KOH(popMmanuu. [locnemoBaTelbHOCTh aMHHOKHCIOT B Oenke
IpuoHa ompesenser Habop KoH(opmammii, KOTopele OH MOeT mpuodpectu. Ecmm HaOOpBI JOMYyCTUMBIX
KOH(OpMaIMii MPHUOHA Y ABYX Pa3IMYHbBIX BHJIOB OPTAHU3MOB IIEPECEKAIOTCS, TO MOXKET IIPONCXOIUTH PEOIOTICHNE
MEXBHI0BOTO Oapbepa.



Monenu nepexoaa HOpMaIbHOH pOPMBI B HF3MEHEHHYIO:

» TrerepomuMepHas MojeNb (IPHOHHOE COCTOSHHE TIPHCYyNIee MOHOMepYy Oelka TpHOHA, W (PU3UUECKOES
B3aUMO/ICHCTBHE MATONOIMYECKOH (JOPMBI ¢ HOPMAIILHOW KaTalU3UPYeT MPEeBpalleHue HOPMAabHOH (OpMBI B
MATONOTHYECKYI0; HO JaHHBIA MEPeXOo]] ABJIACTCS MEIICHHBIM YHEPrO3aBUCUMBIM M MaJlOBEPOSTHBIM, MPH 3TOM
obpasyrorcs romomuMmepbl PrPsc/ PrPsc, kotopble MOryT IHCCOLMHPOBATH 3allycKas HOBBIC PayHJBI
KOH(OPMAIHOHHOT'O MIPEBPAIICHH);

» TlomuMepusanuHHHAsT MoOnenb (MPUOHOBOE MPEBpAIICHHE HEOTACIUMO OT arperanud T.K. TPHOHHYIO
KOH(OPMAIIHIO MOXKET TOICPKUBATH TOJIBKO OJUTOMEp WK MYJIbTHMEp MPOTEHHA-TIPUOHA; TPH 00pa30BaHUU
«ifpa» omuromepa martonorudeckoit ¢opmer (PrPsC) mporemna (Meamatopa MpEeBpalICHHsS), HTPOHCXOIUT
YBEIIUECHHE CKOPOCTH TMepexo/ia HOpMaITbHON (POPMBI B MATOIOTHIECKYIO).

Hopmanbhast popma HeoOxomuma Uisi TpaHCIOpTa MHAEKIIMOHHOTO areHTa nepupepuuecKiMH HEpBaMH K
I[THC.
C. Tlpy3unep chopMyIupoBan NpHOHHYIO KoHIenmuio (1982 r.):
v" WH}EKINOHHBIM areHToM sBiseTcs 6enok PrPsc;
v" OH MOXET PEIUIMIIUPOBATLCA B Ce0s B OTCYTCTBHE HYKIEMHOBON KUCIIOTH,
v’ TlpeBpalieHie HOPMAJLHON (POPMBI B TATONOTHIECKYIO MIPOUCXOMUT MYTEM KOH()OPMAIMOHHOTO
nepexoa.
OpraHu3Mbl, JUIICHHbIE HOPMAaNbHOW (OPMBI MPHOHA YCTOWYMBBI K TMPUOHHOW HHQEKIHH (MEKBHIOBOI
Oapnep).
B HacrosiIiee BpeMs y YeoBeKa H3BECTHBI CIIEAYIOIINE TIPHOHHbIE 3a00ICBaHMS:
v Bblubst ryOuarTas sHie(anonaTus Wik KOpoBbe OEIEHCTBO;
v' Ckpeiinu oBel;
v" Hekotopble HelipojiereHepaTuBHbIe 3a00seBanus uenoBeka — 6onesnu Kpeiindenbaa-koda u 'epcrmana-
Tpaicciepa- elHkepa, ceMeiiHas (aTajabHas OECCOHHUIIA U KYpPY.
[ pynna npuonogix no0OCmMpbIX MPAHCMUCCUBHBIX CHOHSUDOPMHBIX FHYeparonamuil 4eno06exa GKuouaen.
+  Oonesns Kpeiitiidenpaa-Sdkoda (bKSI);
+  cungpom 'epcrmana-Crpaycciepa- eitakepa, (I'C  );
*  cunnpoM "daranbHoii cemeirinoi 6ecconnuipl” (PCH);
*  ©Oonesns Kypy;
*  XPOHHYECKYIO IIPOTrPECCHUPYIONIYIO SHIE(HAIONATHIO AETCKOr0 BO3PACTa MK 00JIe3Hb AJbIepca
bonesnv Kpelimygenvoa-Axoba npedcmasnena mpems Kiaccudeckumu Qopmamu.
*  cmopamudeckas Gpopma (85-90% Bcex cirydacs);
+  cemeiinas popma (10-15%);
*  sTporeHHas Gpopma (% erre OKOHYATENHHO HE YCTAHOBIICH).
Bonesnp Kpeitridensara-Ikoda(bK):
+  Ilarorenes: memMeHINs, 3pUTEIBHBIE M MO3)KEUKOBBIC HAPYLICHUS.

*  Ilyrn uadunupoBanus:1) npu  ynorpebiaeHHH TePMUYECKU He 00paOOTaHHBIX IIPOIYKTOB
YKUBOTHOT'O MPOMCXOKACHIUSL; 2) PH TPAHCILUIAHTALME TKaHEeH (HarprMep, POrOBHIIBI I71a3a);

+  3) nmpu UCHOJIb30BaHUK HEJOCTATOYHO IPOCTEPIIM30BAaHHBIX XUPYPTHICCKAX HHCTPYMEHTOB
*  WuaxyGammonHsIii nepnon-1020 yer.
Kypy:

+  IMaTorenes: nopaxenne L{HC, Hapymenne koopauHanuu. SiApopus.

*  Ilyrm napUIMpPOBaHUS: B pe3ybTaTe puTyaIbHOro kKanaubamm3mMa (HoBas ['Bunest)

*  WuxyGammonssnii nepuon-1 rox.

Cunppom I'epctmanna- Tpaycciiepa- —eifHKepa:

+  IlatoreHes: JeMEeHINs, TUTIOTOHUS, HAPYIICHHUE TJIOTAHUS, TU3APTPHSL.

*  HacnencrenHoe 3aboneBaHue.

*  UukybaumonHslii mepuon - ot 5-30 ner

daranpHas ceMeliHas OeCCOHHMIIA:
*  AyTOCOMHO-TOMHHAHTHOE 3a00JIeBaHIE.
+  Ilatorenes: runepTeH3ust, TAXUKAP.IHs, HAPYIICHUE CEPICUHBIX PUTMOB 1
Ckpenu-niproHHAs 00JIE3HB OBEII U KO3:

*  Tlatorenes: CHIBHBINA KOXHBIN 3y, mopakenne LIHC, HapymieHne KoopAHHAINH.

[lepcriekTHBEI JIeYeHUS TPUOHHBIX 3a00JIEBaHMIL:

*  Pa3mHOXeHHE MOXET OBITh OCTAHOBIICHO C IIOMOIIBIO NENTHIOB, 000rallIeHHbBIX TPOINHOM;
*  JIpOX>KH MPENCTABISIOT 000 yIoOHYI0 MOJENb IS TONUCKA U M3Y4YeHUs! (DAaKTOPOB, CIIOCOOHBIX
M3JI€YNBATh KJIETKH OT IPHOHOB
11 Heanb resiTeJTbHOCTH 00y4AIOLIMXCS HA 3aHATHH



Oo0yuarommiicst 10J5KeH 3HATH:
1. UYTOTAKOE AIIEPOHBI?
B KAKHMX ITPOLIECCAX OHU YYACTBYIOT?
DOYHKIMNA AITEPOHOB?
KIIACCUOUKALIIO  AITEPOHOB ITO MOJIEKVJISIPHOM MACCE. BUJIbI  AITEPOHOB.
OCOBEHHOCTH CUHTE3A AITEPOHOB.
MEXAHM3M JIEMCTBUSI  ATIEPOHOB HSP40, HSP60, HSP70, HSP9O.
KAK OCYIIECTBJISIETCS AKTUBALIMSI UMMYHHOU CUCTEMEI. ITPOLIECC PACIIO3HOBAHUSA AT,
YTO TAKOE IIPUOHBI?
KAKHE 3ABOJIEBAHM ST HA3BIBAIOTCS ITPUOHOBBIMU?
10. CYILECTBYIOT JIM B HOPME IIPUOHBI? J{JIs1 YEI'O OHW HEOBXOIMMBI?
11. KAKHE CYUIECTBVIOT ®OPMbI IIPUOHA
12. OTJIMYUE HOPMAJIbHOM ®OPMBI IIPUOHA OT MH®EPKIIMOHHOMN N30®OPMBI.
13. CBOIMCTBA IIPMOHOB.
14. MOJEU IEPEXOJA HOPMAJIbHOI ®OPMBI B U3SMEHEHH YI0. X OCOBEHHOCTH.
15. OCHOBHBIE ITYHKTbI IIPUOHOBOM KOHUENLMHK C. ITPY3UHEPA, COOPMYJIMPOBAHHOM B 1982 T.
16. KAKWE U3BECTHBI [IPUOHHBIE 3ABOJIEBAHU 51?
17. OCOBEHHOCTH TEUYEHM S BOJIE3HU KPEUTH®EJBIA-SIKOBA?
18. OCOBEHHOCTH TEYEHM S BOJIE3HU KVPY?
19. OCOBEHHOCTH TEYEHU I ®ATAJIBHOM CEMEMHON BECCOHHUIIBI.
OOyuarommiicst 10J7KeH YMETb:
1. OBBICHUTH ITPOLIECC PACIIOZHABAHUS AT
2. PACCKA3ATBH O BUOJIOTUUYECKOM POJIM  AIIEPOHOB.
3.  PACHO3HATH ITPUOHHBIE 3ABOJIEBAHUS, 10 KJIMHUYECKWM ITPOSIBJIEHUSIM.
IIIConep:xanue o0yueHus :
OCHOBHBIE BOIPOCHI:

1.  AIIEPOHBI, OIPEJIEJIEHUE, ®YHKLIUU.
KIACCU®UKALIMS  AIIEPOHOB 1O MOJIEKYJISIPHOI MACCE. BUJIbI  A[IEPOHOB.
OCOBEHHOCTU CUHTE3A  ATIEPOHOB.
MEXAHU3M JIENCTBUS  ATIEPOHOB HSP40, HSP60, HSP70, HSP90.
AKTHBALYSI UMMYHHOM CUCTEMBI. ITPOLIECC PACITIO3HOBAHUS AT
TIPUOHEI, ONIPEJEJIEHUE, CBOMCTBA. ITPOLIECCHI, B KOTOPBIX YUYACTBYIOT I[IPUOHBI.
OTJIMYME HOPMAJIbHON ®OPMBI [TIPUOHA OT UH®EPKILIMOHHON N30®OPMBEI.
MOJEN IEPEXO/IA HOPMAJIbHOM ®OPMbI B USMEHEHHY10. X OCOBEHHOCTH.
TIPUOHHBIE 3ABOJIEBAHM 1. TIPUMEPBI, OCOBEHHOCTU TEYEHMUS.
. OCHOBHBIE IYHKTbI ITPUOHOBOM KOHLEILMU C. IIPY3UHEPA, COOPMYJIMPOBAHHOI B 1982 T.
11. OCOBEHHOCTH TEYEHMS BOJIE3HU KPEUTH®EIBIA-SIKOBA?
12. OCOBEHHOCTH TEYEHH S BOJIE3HU KyPYy?
13. OCOBEHHOCTU TEYEHU I ®ATAJIBHOM CEMEMHON BECCOHHUIIBI.
1V Ilepeyens HarasiAHbIX nocoduii u cpeacts TCO.

Puc. 1. Ilpouecc pacnosnaBanust Al', puc. 2. Mogenu nepexoja koHdopmarmu mnpuoHa, puc.3. Cxema
mporecca HAKOIUICHHS MOJEKYT HWH(EKIIMOHHOTO MPHOHOBOTO Oenka, Tabnwmma 1. OCHOBHBIE CHMITOMEL,
HaOII0gaeMble TIpY IPUOHHBIX 3a0oneBaHusixX, Tabmrma 2. CuHaTe3 O6enka Ha puOocoMax.

V IlepeyeHb BOMPOCOB AJIs MPOBEPKHU HCXOAHOT0 YPOBHSA 3HAHMIA:
1. BEJIKU, OIPEJIEJIEHUE, ®YHKIMU.
2.  AMMHOKHCJIOTHBIA COCTAB BEJIKOB OPIAHU3MA YEJIOBEKA. ITOHATUE 3BAMEHUMBIE U HE3BAMEHUMBIE
AMUHHOKUCJIOTBI (AMK), UX ITPEJICTABUTEJIN.
3.  CTPYKTYPHASI OPI' AHU3ALMS BEJIKOBOM MOJIEKYJIbl. @OPMUPOBAHUE [IEPBUYHOM, BTOPUYHON,
TPETUYHOM, YETBEPTUYHOI CTPYKTVP.
4, OBPA3OBAHME HEITUIHOM CBI3U.
VI IlepedeHnb BONPOCOB /1J151 IPOBEPKH KOHEYHOI'0 YPOBHS 3HAHMIA:
AIIEPOHBI, OIIPEJIEJIEHUE, ®YHKLIWH.
KJIACCU®UKALIMS  AIIEPOHOB 1O MOJIEK YJISIPHOI MACCE. BUJIbl  A[IEPOHOB.
OCOBEHHOCTU CUHTE3A  ATIEPOHOB.
MEXAHU3M AEUCTBUSL  ATIEPOHOB HSP40, HSP60, HSP70, HSP9O0.
AKTUBALIMSI UMMYHHOI CUCTEMBL. [TPOIIECC PACIIO3HOBAHMS AT
TIPMOHBI, ONPEJIEJIEHUE, CBOMCTBA. TTPOLIECCHI, B KOTOPBIX YUACTBVIOT IIPMOHBI.
OTJIMYME HOPMAJIbHON ®OPMBI [IPUOHA OT UH®EPKILIMOHHON N30®OPMBI.
MOJEN IEPEXO/IA HOPMAJIBHOM ®OPMBbI B UBMEHEHHVY10. X OCOBEHHOCTH.
TIPUOHHBIE 3ABOJIEBAHM 1. IIPUMEPBI, OCOBEHHOCTU TEUEHMUSI.
10 OCHOBHBIE [TYHKTBI ITPUOHOBO KOHIIEIILM C. [IPY3UHEPA, COOPMYJIMPOBAHHOI B 1982T.

©OoNo oW

©ooNo R WN

=
o

CENOU R WNE



11. OCOBEHHOCTH TEUEHM S BOJIESHU KPEUTH®EBIA-SIKOBA?
12. OCOBEHHOCTH TEYEHH S BOJIE3HU KyPY?
13. OCOBEHHOCTH TEUEHU I ®ATAJIBHOM CEMEMHOM BECCOHHULIBI.
IX CamocTosiTeibHAS Pad0Ta 00yIAKOIINXCS S
COCTaBI/ITL MCHTAJIbHYIO KapTy 11O TEMC: «COBpeMeHHLIe OpEaACTaBJIICHUA O CTPOCHUN 6eJ'IKOB. aIliCpoOHbI — HOBBIH
KJ1acc GCHKOB, KJ'IaCCI/I(I)I/IKaIII/ISI, OMOJIOrHYECKast POJIb. HpI/IOHOBLIe OO0JIE3HUY.
BOHpOCBI JUIL CAMOCTOSTEIIBHOI'O 06yquI/1${:
1. OCOBEHHOCTH TEYEHM S JPYTUX ITIPUOHHBIX 3ABOJIEBAHUIA.

X Cnucok HCmoIb3yeMoi JUTepaTypsbl:
Oon3aTebHas:

1. E.C. CEBEPUH «BHOXUMIS», MOCKBA 2004;

2. E.C. CEBEPUH «BUOXHUMMS C YIIPAXXHEHUSIMU U 3AJIAYAMU», MOCKBA 2008;
JlonosiHUTEILHAS

1. THTEPHET PECYPCBHI

2.  MATEPUAIJI KOHCIIEKTOB 3AHSITUS
Pa3znarounslii MaTepuan

Puc. 1. IIporecc pacniosnaBanus Al

IIpesenTanmusa AT

Puc. 2. Mogenu nepexona koHdopmanuu npuoHa
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Puc. 3. Cxema npouecca Hakonnexms Monekyn HHOEKUMOHHOTO MPHOHOBOTO Benka

Tabnuua 1. OCHOBHbIE CUMIITOMBI HA0II0IaeMbIE TIPU MPUOHHBIX 3200JIEBAHUIX

CrHMnmoMsl Yacrora (%)
VMCIBEHHBIE HAPYIICHAA (AEMEHIMA, NcHXHdeckue wi | 100
NOBE/ICHYECKHE HapYILEHHA )

MuoKI0HYC >80
TTHpaMH/IHBIE 3HAKH >50
Mo3xkedKoBbIE CHMITTOMBI >50
DKCTPANHPAM HIHBIE CHMITTOMEL >50
KOpKOBEIE 3PHTEIEHEIE HAPYIICHHS >20
I 1230/1BHrATEL HEIE HAPYIICHHA >20
TTOP@KEHHA HIDKHENO MOTOHEHPOHA <20
BecTHOY 1A pHEIE HapYIIEHHA <20
Tprnajgku <20
YyRCTBHTEILHAIE HAPYLICHHS <20
BererarHBHeIe¢ HApYILICHHA <20

Tabnuua 2. Cunres Genka Ha prOOCOMaXx.




Tema: JH3uMOAMATHOCTHKA 3a00/1eBaHUI CepALa, TEYeHU W MOKEJYI09HOI JKeJIe3bl.

OnmHUM W3 OCHOBHBIX OOBEKTOB OIpeAeieHHs] (PepMEHTATHBHONW AaKTHBHOCTH TPH 3a00JIEBAHUM CIYKUT KpPOBB!

CBIBOPOTKA WM T1a3Ma. Yarie ¢ AMarHOCTHYEeCKUMH IESIMU aHAJIM3UPYIOT CHIBOPOTKY.

B cbIBOpoTKE KpOBHU MPUCYTCTBYIOT (DEPMEHTHI, IMEIOIIHE Pa3InIHOE MTPOUCX OXKICHHE:
. KJIETOYHBIE ()epMEHTHI — TI0MAJJal0T B KPOBb U3 TKaHEW B pe3yibTaTre GH3HOJOrHIECKOTO CTapEeHHS
Y THOENHN KIIETOK, TOBBIIIEHUS IIPOHUIIAEMOCTH MEMOpaH. Y POBEHb 3THX (PePMEHTOB B KPOBH 3aBHCHT OT
UX KOHIIGHTpAalMM B TKaHIX, MOJEKYJSPHOH Macchl M JIOKalM3anuu B KieTtke. Hecnenmduueckue
KJIETOYHbIE ()epMEHTHI OOHApPYXXHBAIOTCSI B OONBIIMHCTBE opraHoB. OpraHocrnenuduueckue (hepMeHTHI
(wm MapkepHble) OOHAapyYKHMBAIOTCS B ONpPENEICHHBIX TKaHAX (apruHasa — B TApeHXHME IIEeYeHH,
KpeaTHHKMHA3a — B MBIIICYHOH TKaHM).
. CekpeTopHble (pepMEHTHI BBHINOJIHAIOT B KPOBH CBOIO crienupuueckyro QyHKIHIO (pepMeHTHI
CBEPTHIBAIOUIEH CHCTEMBI KPOBH M CHCTEMbI (PMOPHHOJNM3a TOCTOSHHO BBIPAOATHIBAIOTCS B TIEUEHH H
CEKPETUPYIOTCS B KPOBb, I7Ie M Y4acTBYIOT B IIpoLeccax I'eMocTa3a; aHaJIOTHMYHO — LEPYJIOIUIa3MHUH M3
MIEYECHH MOCTYIAET B KPOBb, II€ OCYILECTBISET TpaHCopT Men). CexperopHble (hepMeHTHI Crieu(UIHBI
JUISL TUIa3MBL.
. OKcKpeTopHble (DEpMEHTBl CHHTE3UPYIOTCS IHUINEBAPUTENBHBIME JKelle3aMH  (IO/KeTyA0uHas
KeJle3a, CIIM3MCTasi KUIICYHHMKA, SHAOTENUH JKeTueBbIBOIAIIMX myTeii). [losBieHne 3Tux (epMeHTOB B
CBIBOPOTKE B HOPME O0YCIIOBJIEHO €CTECTBEHHBIM Pa3pyILIEHUEM KIIETOYHBIX CTPYKTYp. K sKCKpeTopHbIM
¢depmenTaM oTHOcUTCA wHienodHas ¢ocdaTasza, ammiasa, aunaza. IT0 GpepMeHTbl HeclenUpHUIHbIE IS
ia3Mbl. B HOpMe uX B M1a3Me Majo U, CJIeJ0BaTelIbHO, aKTUBHOCTh HU3Ka, HO OHA PE3KO YBEIHMYHBACTCS
NPY NIATOJIOTUU OpraHa.

[TpucyrcrBue (epMeHTOB B Iu1a3Me MOXET OBITh OIIEHEHO Kak: runepdepMeHTonarusi, runopepMeHTonaTus u

Iuc(hepMEeHTONaTHSL.

C'unodepmeHTonaTus Kacaercsi OONbIIEH CTENEHN CeKPETOPHBIX (PEPMEHTOB U pPerucTpupyercs penko. OHa MOXET

OBbITH 00yCIIOBIICHA:

1. FCHETUYCCKUMU HAPYHICHUAMU, TPUBOAAIINMU K HAPYIICHUTO CUHTE3a (bepMeHTa;
2. UHIHOMPOBaHHUEM CHHTe3a (DepMeHTa;
3. yCUIJIEHHEM Jierpaiaiuuu pepMeHra.
l'unepdepmeHTonaTHss MOXeT ObITh 00YCIIOBJICHA!
1. BBIXOJIOM (DEPMEHTOB U3 TIOBPEKICHHBIX OPI'aHOB U TKaHEH;
2. pe3yabTaToM JEHCTBHSA CHJIBHBIX pa3fpakureneld, CONPOBOXKIAIOIMMXCA MeTabOoIHYeCKUMU
nepecTpoiikaMu (BMecCTe ¢ MOSBICHHEM JIeHKOoIMTo3a, yBenanuerneM COD);
3. yCUJIEHHEM CUHTe3a Oerka.

JuchepMeHTONAaTH B OCHOBHOM CBSI3aHBI C IIOABJICHMEM B KpPOBH OpraHocneluuueckux (epMeHTOB.
JlnarHocTH4ecKy 3HaYMMble (PepMEHTHI AAI0T JOCTaTOYHO MH(GOPMALUH IS YCTAHOBJIEHHS (aKTa pa3BUBaronieiics
[IATOJIOTHH, OLEHKH TSDKECTH 3a00JIeBaHus, KOHTPOJIS IPOBOAUMON TEparuH.
Jlaktatoernaporenasa (K®. 1.1.1.27) — JIAT.
Jlakratnerunporenasa — JIATI' (K®. 1.1.1.27) xaTanusupyeT OKHUCIEHUE JIaKTaTa B MUPOBUHOTPAAHYIO KHCIOTY. s
peakiuu HeoOxomumo mpucyrctBue HAJI. depmeHT mpucyTCTBYeT BO BCeX OpraHax M TKaHSAX B Pa3HBIX
KOJIMYECTBaX, BKJIFOYask SPUTPOLUTEL
11
Ormpenensiercs cieKTpohOTOMETPHYECKH U KOJIOPUMETPHIECKH. VIMeeT IMarHocTuieckoe 3Ha4eHNe TpH:

®  OCTPBI HH(pAPKT MHOKAp/a — BO3pacTaeT akTHBHOCTh (hepMeHTa, JOCTUTasi MAKCUMAaJIBHOTO 3HaYeHHs K 48

gacaM. [Ipu cTeHOKapauy yBennueHne akTHBHOCTH ()epMEeHTa B CBIBOPOTKE HE PErUCTPUPYETCS;

®  [ApEeHXUMATO3HBIH IelaTUT — PETUCTPUPYETCS MOBBIIICHHE aKTHBHOCTH B CHIBOPOTKE B IIEPBYIO HENEIIO

JKENTYIITHOTO TIEPHUO/A;

e  MexaHH4ecKas JKeNTyXa — aKTUBHOCTDH ITOBBHIIICHA HA IO3JHUX CTAIMAX 3a00NeBaHMs, BCIEICTBHE

BTOPHYHBIX MOBPEKICHUH NEUEHH;

®  3JI0KaYeCTBEHHBIC 3a00JICBaHMS ITEUCHH — MOBBILICHNE aKTUBHOCTH B IUIA3Me PErHCTPUPYETCs HE BCET/a;
XPOHMUYECKHI TenaTUT W IUPPO3 — aKTHBHOCTH (pepMEHTa MOBBINIEHA NPU OOOCTPEHHH MpoIecca, a B CTaAUH
pemuccHu OnM3Ka K HOpMe. B CBIBOPOTKE KpOBH MOCTOSIHHO HMPHUCYTCTBYIOT 5 M30()epMEHTOB, KOTOPHIE MOXKHO
MIPOaHATN3UPOBATh (KOMMYECTBEHHO W Ka4deCTBEHHO) Tocie dieKkTpodopeTmyeckoro pasnenenus JIIAT.
W30(hepMeHTHBII CIIEKTP U MPEUMYLIECTBEHHBIE H3MEHEHHUS COOTHOLICHHUS N30(OPM B CBIBOPOTKE XapaKTEePHBI IS
Pa3HBIX NATOJIIOTHIl U OPTaHOB.

@DepMeHTDI, HaH0/Iee YaCTO HCMOJIb3yeMble B THATHOCTHKE.

(dbepmeHT Opransl ITaronorus
Anpnonasza CKelleTHBIE MBIIIE! | 3a00JIEBaHMS MBIIIII]
MeYeHb
AnannHamuHOTpaHcdepasza | Ileuens, ckenerHpie | [lapeHXUMaTO3HBIE 3a00ICBAHUIS
(AnAT) MBIIILIBI, CEPALE TeYeHn
Amunaza ClroHHBIE skenessl, | [Tatomorus TIOJKETYTOTHOM




MOJKCITyJOYHad KeJIe3a JKCIIE3bI

Acnapraramunotpancgepa | Iledens, ckenerHbie Wudapkr muokapaa,

3a (AcAT) MBIIILIBI, CEPIILE, TOYKH. MapeHXUMaTO3HBIC 3a00ICBaHHS

IEYCHH, TIATOJIOTHSI MBIIIII]
T'amma- Ileuens, mouku AnkoroibHass HHTOKCHKAIIHS
IyTaMUJITpaHCIIENTHa3a [TaTonorus renaToOMIHAPHOTO
(I'TT) TpaKTa

Kucnas docaras (KD) IIpocrara. OnyxoJb IpoCTaThl

Kpearunkunasa (KK)
Kpeanunngocdopokunasa

CKeJleTHBIE MBIIIIITBI,
MO3T, Cep/IIIe, MITaIKue

Wudapkr muokapaa,
3a00JI€BaHMUS MBILIIL]

(KOK) MBIIIITBI

JlakTatnerunporenasa Cepiie, MeyeHb, HHbpapkT MuoOKapaa, TeMOJIH3,

(JIAT) CKeJIETHBIE MBIIIIIIEI, MapeHXUMaTO3HBIC 3a00JICBaHHS
SPUTPOLIMTHI, TICUCHH, OCTPhIC THCBMOHHUS,
TPOMOOIIMTHI, 3JI0KaYEeCTBEHHBIE
JTUM(PATAICCKUE Y3IIbI HOBOOOPAa30BaHUS

JIumnaza [Momxenynounas xeneza [TaTonorust momkeny04HOM

JKEJIE3bI

[lenounas pocdarasza [Teuensn, kocTh, cnu3uctas | [laTonorus KOCTHOM TKaHU,
(I1D) KUIIEYHHKA. MaToJI0TMsl TenaToOHINapHOTO
TpaKTa

JunarnocTnyeckas 3Ha4uMocTh u30pepmenton JIAI.

ITaTonorus H3ohepmMeHTHI B KPOBH [Ipumeyanus

N3MeHeHrs akTUBHOCTH
n30()ePMECHTOB B KPOBH
COXPAHSIFOTCS JIOJIbIIIE,
4eM U3MEHEHHUs
CYMMAapHOH aKTUBHOCTH

uH(DapKT MHOKapa JIAI'1T m wactuano JIAI 2T

JIA
TenaTuT JIAsT JIAL 4T
JIAT] JIAT 2|
LUPPO3 IIEYEHU JIAst JIAL 4T
KaJIbKYJIE3HbIN XOJELUCTHUT, JIASY

00TypalMOHHAs KENTyXa
OIYX OJICBOI'0 IPOHCXOXKACHUSI

MHOIIATHSA JIAL .1, JIAL T, JIAT3T, CHIKEeHUE aKTHBHOCTH
JIAT 4], JIAIs] ... COOTBETCTBYET
TSOKECTH 3a00JIEBaHUS
JIEHKO3BI JIAL T, JIALST, B criBOpoTKE KpOBU U B

JIEUKOIIUTAaX
yBETUUEHHE
aKTUBHOCTH
n30()epPMEHTOB
TapajuiebHO
YBETUICHUIO
KOITMIECTBA HE3PEIBIX
KIJIETOK

OMYXOJIEBOM IMpoLecc

JUACT, JIATST, JIATsT

M3meHenus B criekTpe
n30()ePMEHTOB 3aBUCAT
OT aKTUBHOCTH
METacTa3upOBaHUs

3a00JIEBaHUS JIETKUX

TS

IIpu BeIpaskeHHOM
THITOKCHUH WHOT/A
YBEITMIHNBACTCS

AMHHOTpaHC(bepaBBI NPUHUMAIOT Y4aCTHUEC B ICPCAMHUHUPOBAHNN aMHUHOKHUCIIOT. I[I/IaI‘HOCTI/I‘ICCKI/I 3HAa4YMMBbI:

AmMuHotpancdepasbl

e acmapraramuHotpanchepasa (K® 2.6.1.1) — ACT
e anmanmHamuHOTpancdepasa (KO 2.6.1.2) — AJIT

Knerounsie (hepmeHTHI - aMHHOTpaHC(epa3bl BCTPEYAIOTCsl BO BCEX OpraHax M TKaHsaxX. bompimoe kommdaectso ACT
COJICPKUTCS B OPUTPOLUTAX, TIO3TOMY JUTSL OTIpeeTICHUs] aKTUBHOCTH TpaHc(epa3 B CBIBOPOTKE I'eM OJIM3HPOBaHHAS




KpOBb HE HCIONb3yEeTCsl. AKTUBHOCTB (hepmenTOB onpenensercs XpoMaTorpaduaecKuMu,
CHEeKTPO(GOTOMETPUUECKUMI M KOJIOPHMETPHYECKUMHI METOJaMH. JIMarHOCTUYECKH 3HAYMMBIM TIPH ONpeeNIeHUH
aKkTHBHOCTH TpaHc(epas sBisiercss koadpurmment ne Purnca ACT/AJIT, m3MeHeHHE KOTOPOro XapakTEepHO IS
MAaTOJIOTMYECKUX NPOLECCOB.
I'ayramaroeruaporenasa (K® 1.4.1.2) —TadT.

Karanusupyer npespamienue rimyramata B anbga-kerornyrapar. @epMeHT JIOKaIN30BaH B MUTOXOH/IPHSIX
W ompenensercs IpW JWarHocTHke 3abosneBaHuid mnedeHn. OTHOIIEHHE aKTHBHOCTH JBYX (DEpMEHTOB:
copouroneruaporesassl W miyramataeruaporeHassl  CAI/InaJII  Moxker  OBITH  HCIOAB30BAHO IS
i hepeHINaTBFHON AMAarHOCTUKH JKENTyX. B HOpMe B CHIBOPOTKE KpPOBU (DEPMEHT MPAaKTUUECKH OTCYTCTBYET, €TO
AKTUBHOCTH B CHIBOPOTKE IOBBIIIACTCS MPH MOBPEXKIECHUM T'elaTOUUTOB. [Ipy maTonorusax, HEKpo3oM NeYeHOYHOM

TKaHW, aKTHBHOCTb ()EPMEHTOB pE3KO YyBEIMYMBACTCS. AHAIOTMYHBIA 3(QQEKT BBHI3BIBAET OTPaBICHUE
reraToreHHbIMU SITAMHU.
[TaTonorus depmeHT IIpumevanus
uH(papKT ACT yepe3 6-12 yacoB mociae BO3HUKHOBCHHS HWH(ApKTa.
MHOKap/a NOBBIIIEHHE | MakCMMyM TOBBIIICHHS KOHLEHTpAaUH HaOmoaaercs
yepe3 24-48 uvacoB. BosBpamaercs k HopMme depe3 4-5
nHeil. Bospactaer c yBenuueHWeM pasMepa odara U
AJIT HEKpo3a
TOBBIIICHUE | TOBBIIIEHUE AKTHBHOCTH MEHEE PE3KO BHIPAYKEHO
CTEHOKapHsi ACT B Tpenenax HOPMBI 32 HCKJIIOYEHHEM  TSDKEINBIX
IIOBBIIIICHUC TMPpUCTYIIOB
3a0oeBaHus AJIT NEPBBIM MOSBISAETCS B KPOBH, aKTUBHOCTb BO3pPacTaeT
I (S5041 IIOBBIIIICHUC npu I/IHd)eKI_H/IOHHOM renaTuTe, akTUBHOCTL BO3pAaCTacT B
MHKYOAIlMOHHOM  MEepuoJe, MaKCUMYM  YBEJIUYECHUS
ACT npuxoautcs Ha 6-10 geHb 3a00IeBaHMS.
IIOBBIIIICHUC TMOABJIACTCA TPU yrny6neHI/m JACCTPYKTHUBHBIX IPOIECCOB
B KJIETKaX

Copoutongeruaporenasa (K@ 1.1.1.14) - CAI.

Katanusupyer npespainenne copouromna Bo GpykTo3y, o0siafaeT opraHocnepuIHOCTBIO — COACPKHUTCS B
OCHOBHOM B IEYEHH, IPOCTATE, MOUKaxX. MIMeeT [MarHoCTHUECKOe 3HAUEHHeE IIPU OLIEHKE MopaxkeHus neueHu. [lpu
Bcex (hopMax OcTporo remaTtuta B mepBbie 10 AHEH pacTeT akTUBHOCTH 3TOrO (hepMeHTa, O3TOMY OH YHOOeH A
paHHell IuMarHOCTHKH. I[IpW XpOHMYECKOM TIemaTHTe W LUppo3e IEeYEHH YBEIMYCHHE AaKTHBHOCTH (epMeHTa
XapakTepHO AIA Hepuoia obocTpeHus 3aboneBanus. [Ipy MeXaHMYECKHMX XKENTyXaxX — IOBBIIICHHE aKTHBHOCTH
(epMeHTa PerucTpUpyeTcs B epBble HENleIH JKENTYIIHOr0 IIepHoAa.
y-Tayramuirpancnentuaaza (K@ 2.3.2.2) —TTTIL.

y-I'myramunrtpancnentiaasa KaTaau3upyeT o0pa3oBaHHE HOBBIX Y-TTyTaMUJIIENTHIOB 3a CYET IepeHoca y-
[IYTaMIJITPAHCHENTUIHOTO OCTaTKa. YBEIWYEHNE aKTUBHOCTH (epMEHTa B KPOBH PETHCTPUPYETCS MIPU MaTONOTUH
NIeYeHH pa3Horo reHesa, HanOoIee BHIPAKEHO OTKIOHEHHE aKTHBHOCTH ()epMeHTa OT HOPMBI IIPH LUPPO3€e ITeUeHU
AJIKOTOJIBHOTO TIPOUCX 0K ICHUSL.

AKTHUBHOCTH MOXKET Takke OBITH YBENIHYEHa IPH OCTPOM HH(ApPKTE MHOKap[a, OIYXOJSIX TOJIOBKH
TIOJUKEITYJ0YHOH XKene3bl. AKTHBHOCTD ()epPMEHTOB B KPOBH TAaKUM 00pa30M 4acTO ONpPEAENAeTcs] COMYTCTBYIOMINMH
3a00JIeBaHHUAMH.

IpeBblieHre HOpMANbHBIX Beiu4nH akTUBHOCTU I'T'TII B kKpoBM:

Bonee, uem B 10 pa3 B 5-10 pa3 Menee, ueM B 5
pa3
AJIKOTONBHOE MTOpa)keHNE MeYeHU l'ematur ATKoronm3M
Xomecras Huppos OtpaBnenHus
Pax ronoBku NomKeny104HOM Kene3bl 3aboeBaHusa XpoHuyeckas
MIEYCHN cepredHas
[Tankpeatur HEJI0CTaTOYHOCTh

Xoaunoscrepaza — X29.

Paznmuuaror nBa THma depmentoB (XD): omgHa rpymma — 5TO HCTHHHAs XO (amermnxomumHdcrepasa KO 3.1.1.7),
BTOpast - icepnoxoiauHoacTepassl (K® 3.1.1.8), ormruaroruiecs 6oiee MMPOKO# CyOCTpaTHOMN CHEMpHIHOCTHIO.
[oBrimeHne akTUBHOCTH XD B CBIBOPOTKE KPOBW HaOmromaercs mpu Tshkenod ¢opme Oonmesnnm borknHa (Ha
NPOTSHKEHHE BCETO JKENTYIIHOTO Iepruoja). YBeIHYeHHEe aKTHBHOCTH HAONIONAaeTcs Takke NMPU LUPpo3e MEYeHH,
IIPU OHKOJOTMYECKHX 3a00NIeBaHMSIX, B CIIydae METAcCTa3MpOBaHWS B II€4E€Hb, HEPPOTHUECKOM CHHIPOME,
OpOHXHMATIBHOW acTMe, peBMaTHIECKOM SHJ/IOKApIUTE.

MuopenakcaHTbl MOTYT IMPUBOANTH K JUTUTEIIEHOMY BBIP2)KEHHOMY CHIDKEHHUIO XO.

Wuarnbmposanre XD MMeeT MeCTO NpH OTPaBICHWH MECTHUIWAAMH, WHCEKTHIMIaMH, (ochopopraHuuecKuMHU
coennHEeHUsIMA. [Ipy MHTOKCHKAIMK yrHETEHHE aKTUBHOCTH XO B CHIBOPOTKE KPOBHM HACTYMACT YXKE IMPU HU3KHX
7103aX 51713, ¥ OLICHWBAETCSI KaK OAWH M3 MEPBBIX CHMITOMOB MHTOKCHKAILIMH, YTO W SIBIISIETCS] PE3YIBTATOM



W3MCHEHHs aKTHBHOCTH CHHTe3a OCNMKOB B TeEYeHH. [ HImopepMEHTEeMHUs] pETrHCTPHPYETCS MpPH  TDKENbIX
HUH(DEKIMOHHBIX 3a00JICBaHHUX, MBIILICYHON JUCTPO(UH, HEAOCTATOUHOCTH MTUTAHUSL.

Kpearunkunaza (K® 2.7.3.2) - KK.

KpeatnHknHaza— epMeHT, KOTOPBI MPUCYTCTBYET B TKAHSAX, HY)KIAIOIINXCS B OOJBIINX KOMTMYECTBAX DHEPTHU B
Mallple MPOMEXKYTKH BpeMeHH. (DEpMEeHT ONpeaeNsieTcss KOJIOPUMETPHYECKH M CHEKTPO(OTOMETPHYECCKH B
CBHIBOPOTKE KpoBH. [1Jis onpezeneHus H30popM MOKET ObITh UCIONB30BAH METO 3JEKTpodope3a Ui KOJIOHOYHOM
xpomarorpaduu.

Uzodepmentst KK:

1. BB — u3oepmMeHT MO3roBoro Tuma, objanaeT HauooIbIIeH TTOIBIKHOCTBIO B SJIEKTPUYECKOM TI0JIE;

2. BM — uzodepmeHT, comepiKalluiicss MPEeHMMYIIECTBEHHO B CEpJEYHOM MBIIIIE, o0iiagaeT HauMEHbIIeH
HOZIBIDKHOCTBIO IIPH dJIeKTpodopese;

3. MM — u30depMeHT, XapaKTepHBIH JUIsl CKEIIETHOH MYCKYJIaTyphbI.

AXTHBHOCTH (hepMeHTa BO3PaCTaeT:

. NP MOBPEXKIEHUH CKEJIETHON MYCKYIaTyphl;

. TP NpOrpeccUpyolIel MbIeYHoH auctpodun (n3odopma MM)

. npu octpoM HH(apkre Muokapaa (m3opopma MB), mpu 3TOM BoO3pacTtaHHWe aKTHBHOCTH (epMeHTa

oOHapyxuBaercst 4yepe3 3-4 uaca mocje Hayajia 3a00JieBaHus, orepexas W3MEHEHHs APYrux (epMeHTOB, HO He
TIOBBILIAETCS NPU MH(pAPKTE JIETKOr0 WIN MOPaXXCHUH MapeHXHMBI MeUeHH, M JIOCTHraeT MaKCUMyMa aKTUBHOCTH
yepe3 18-24 vaca;
. npu  3a00NIeBaHUSIX LEHTPAJIbHOM HEPBHOW CHCTEMBI, TaKMX KaK HIM30(pEeHus, MaHHaKaIbHO-
JIETIPECCUBHBIN MCHX03 U Ipyrux (n3ohopma BB).
Ha aktuBHOCTH (pepMeHTa MOT'YT BJIMSTH aHECTE3MPYIOIIHE CPEACTBA, U M3MeHeHue aktiuBHOocTH KK Moxer ObITh
3apEerMCTPUPOBAHO B MOCIIEONEPAMIOHHOM NIEPHO]IE.
Ilesiounas ¢ocdaraza (K® 3.1.3.1) — .
[lenounast hochartasza akruBHa npu pH = 8,6-10,1 u cocpeqoToyeHa B OCHOBHOM B KOCTHOW TKaHH, CIM3HUCTOM
KHIIICYHHUKA, ITOYKaX, IICYCHHU.
AKTUBHOCTH (pepMEHTA ONpEeNsieTcs MO UCIOIb3YeMOMY CYOCTpaTy M OTIIENHUBIIEMYCS B Pe3ylbTaTe PeaKlHy
Heopranuueckomy QochaTy Hiu OpraHu4ecKOMY COSTUHEHHIO.
Ocxono 10.¢pocdatsl, 60paThl, OKCaNaThI MOAABISIOT AKTUBHOCTh ()ePMEHTOB
AKTHUBHOCTH (hepMeHTa B CHIBOPOTKE KPOBH Y J€Tel BBIIIE, YeM Y B3POCIBIX 3a CUET BHICOKOH (hyHKIMOHAIBHON
aKTUBHOCTH OCTE00J1aCTOB. AKTHBHOCTH (pepMEHTa HOBBILIAETCS NPU paxuTe, ocTeocapkoMax, 6onesnu Ilemxera,
IIPU METacTa3ax OIyXoJed B KOCTHYIO TKaHb.
3HauuTENbHOE BO3PACTAHHE AKTUBHOCTH (DepMEHTA OTMEYACTCS NMPH MAaTONOTHU I'elaTOOWIHMApHON CHCTEMBI IpH
KEITyXax pa3In4yHOro reHesa.
depMeHT npencTaBieH B CHIBOPOTKAe HECKOIbKUMH H3opopmamu (M3®d), uro MoxkeT OBITH HCIONB30BAHO IS
JIMarHOCTHKH 3a00JIEBaHMUI IEYSHN M KOCTHOM CHCTEMBI:
Haubosplree auarHocTiieckoe 3Ha4YeHHE HMEIOT
Koctrast M3¢- xapakTepusyeT HAaTOJNOIHMI0 KOCTHBIX CHCTEM, aKTUBHOCTH ()epMEHTa 3aMETHO IIOBBHINICHA MNPH
YCUJICHHOM POCT€ KOCTEH, paxuTe, THIIEpIIapaTHpeo3e, OMyXosix KocTel, mepenome. Onpenenenue koctHoit 3D
HanboJee paloHAIBHO PAJMONMMYHHBIMH U H30(ePMEHTHBIMU METOAAMH.

[leyenounas M3¢d- mpencraBnena nBymMs u3odepMeHTaMH, aKTHBHOCTh KOTOPBIX IOBBIIIACTCS HPH
renaToLeNIMOISIPHOM paKe IeUeHH, IPH BaCKYINTaX, a TAKXKe B IEpHO OEpEeMEHHOCTH.

Kumeunas M3¢h- Moxer ObiTh yBenudeHa y nun 1 u 3 rpymnn KpoBH NPH MATONOTUAX KHIIEYHHKA,
CONPOBOKAAIOIINXCS HAPYIICHUSIMU BCACBIBAHMUS.

[Toueunass N3] dKCKpeHTHpYETCS ¢ MOUOH M TAaKXKE MOXKET OBITh HCIIOIb30BaHA B JUATHOCTHKE
3aboneBaHMil TIOYEK
Kucnas pocdaraza (K® 3.11.3.3) — K.

Ontumym pH mns storo ¢epmenta 5,0-5,5. bBompmoe xonmmdaectBo K@ comepkutcs B mpeacTaTenbHON
Kene3e 4enoBeka. AKTUBHOCTH (PepMEHTa OINpenelsieT COCTOSHUE NPeCTaTeNIbHON JKele3bl, €€ COXPaHHOCTh H
TIOBBIIIAETCS TIPH OITyXOJIEBBIX MPOLIECCaX.
JAuarsocTuyeckasi 3Ha4YMMOCTb ()epPMEHTOB

(bepmeHT [oBpimienne aktuBHOCTH | IloHMKEHME IIpumeyanne
B CBIBOPOTKE AKTHBHOCTH B
CBIBOPOTKE
Acnapratamua | UudapkT Muokapaa Asurammuao3 B6
orpanchepasa uppo3 nedenu IToueuynas
ACT MpieuHast auctpodus HEIOCTaTOYHOCTh
HepmatomMuo3ut Bepemennocts
Omnyxonu ne4eHn IToBTOpHBIH
TeMOANANIN3
Ananunamusor | Luppo3 neuenun Asutamunos B6
paHcdepasa Omyxony nedeHn IToueunas




AJIT

Meracra3bl B Ie4eHH
Octperii  MHOEKIMOHHBIH
rernaTuT

HEJOCTaTOYHOCTh
BbepemenHocTh
IToBTOpHBIH
TeMOJIHAJIN3

Axbda-
amusasa
CBIBOPOTKH

OcTpblil TaHKPEATUT
Kucra  nomxenynouHoit
KeJIe3bl

3akymnopka MPOTOKA
TIOKEITYJOYHON YKEIe3bl
B caysae  modeuyHoM
HEJIOCTaTOYHOCTH,
JMa0eTHYEeCKOro au03a,
BOCHAJICHUS
TIO/IKETYIOUHOHN IKEeNe3bl
Ha (¢oHe nepdopayn
HENTHYECKOH S3BBI

Ocrtpsrit
XPOHUYECKHH
TeTaTUT
HenocraTounoctsh
MOJIKETYT0YHON
JKeJIe3bl
Tokcuko3
OepeMEHHOCTH

npu

Kpearunkunasa
(KK)

Wudapkr muokapaa
TpaBma MbITIIIL
MplteuHast quCTpodust
[TonmuMmuo3uT, OTpaBICHUS
I'unotupeos

HucynsT

DepMeHT HeCcTaOuIIeH, CHIBOPOTKY
HEO00X0MMO OBICTPO OTAEIHUTH OT
CTYCTKa, BO3MOXKHO
3aMOpaKUBaHHE

H3zodepment
KK MM

3ab0s1eBaHMs MBIIIIL]
Huctpodust
I'unorupeos
Jepmaromuosur.
CocrosiHus
Pa6pomuonus,

Pak, 6oyie3HH IIEUYEHH.
duznyeckas Harpys3Ka

Uzodepment
KK MB

Wudapkr muokapaa
Pabmommonms
Tsoxenble
MBIIIII]
IIaraucras
CKaJIUCTHIX TOP

MOpaKEHHA

JUXOpajKa

Uzodepment
BB

TsKeNplil oK, pOJIb
Hexoropsie ¢hopmbl paka
(merkwue, MOJIOYHASI
xKenesa, SIMYHUKH,
IpOCTaTa)

3aboneBaHus
COEIMHUTEINbHBIX TKaHEH

T'amma-

TITyTaMIJITPaHC
MenTHa3a
ITTII

AJKOronbHast
HMHTOKCHKALIUS

Octpslit TH)EKINOHHBIH,
TOKCHYCCKUN TeImaTuT
XpoHudecKkui
MOIOCTPBI renaTut
IlaTomorus
rernaToONIHapHON
CHCTEMBI

Onyxonu nme4eHn

HIIn

BbICOKOUYBCTBUTENBHBII
KPHUTEPHHA COCTOSHHUSI IICUYCHU

JIumasa
(cBIBOpOTKH)

OcTpbIif 1 XpOHUYECKHHA B
CTaIu1 obocTpeHus
MTaHKpPEaTUT

3akymnopka MIPOTOKA
MOJDKEITYAOYHOH JKENEe3bl

OObpazer;y  MOXET  XPaHUTHCS
3aMOPOXKEHHBIM JI0 CYTOK

[oBblIeHHAS AKTHBHOCTb
COXpaHseTCs JONble, 4YeM Y
aMHJIA3HI, B Mo4e He




OoOHapyKUBaCTCS
Jlakrataeruapo | Hekpos Tkaneit Henb3zst ACIIONb30BATh
reHasa I'eMomuTHYECKUE aHEMUH TEMOJIN3UPOBAHHYIO KPOBb
(JIAT) B12-gedunutHas anemus OrnpeneneHuro AKTHUBHOCTH
Dpurpemus (dhepMeHTa MeIIaeT TenapuH |
Ocrpbiii  MHOEKIMOHHBIH OKcajat
rernatut (octpas ¢asza)
Octprie MOBPEXKACHUS
SPUTPOIIUTOB, TOYCK,
MBIIIII], TEYCHH, JICTKUX,
KOXKH
Kucnas KaprmroMa npoctaThl Henb3st OpaTth kKpoBb B TeucHue 24
¢docdaraza Bonesns I'ome 9acoB IMOCJIC Macca)a MPOCTaThl WIH €€
(KD) 3JI0Ka4YeCTBCHHBIC WHCTPYMECHTAIBHOT O HCCIICIOBAHUS
TOPaKEHUsT KOCTEH AKTHUBHOCTH pepMeHTa OBICTPO MagacT

Heo6x0a1MM0o UCKITFOYHTE TEMOJINA3

Ilenounas VY nereit (HopmanpHBIN | ['mmoTtupeos XpaHUTh B XOJIOAMIBHUKE CHIBOPOTKY
¢docdarasza POCT KOCTEi) 3ameieHHbI pocT y | He Oonee 48 yacos

(11D) KocrtHble 3a0oneBanus, | merei Henp3ss  ucmonb3oBaTh  (hTOPUCTHIC
CBSI3aHHBIC c COEIMHEHUsI U OKcajat

yBEIIMYEHHEM
KOJTMYECTBa
0CTe00JIacTOB
I'unepnapatupeos
Paxur

OcTteoMasus
Onyxonu KocTei
3aKymopka  KEeTYHBIX
MIPOTOKOB

3aboneBaHus IEYEHH,
BBI3BaHHBIENIEKAPCTBAM
1 6epeMeHHOCTh

|. IlepedyeHnb BONPOCOB /ISl IPOBEPKH KOHEYHOT0 YPOBHS 3HAHUIA:

1. Knmaccugukanms hepMeHTOB.

2.3HaveHNe YH3UMOJUATHOCTUKY B MEIMIIVHE.

3.T'umep, -tuno, -auchepMeHTONaTHH.

4. DH3UMOAMATHOCTHKA 3a00JIEBaHUI CepALa, MapKEePHI.

5. DH3UMOINATHOCTHKA 3200JIeBaHUN TIEICHU, MapKEPHI.

6. DH3UMOIMArHOCTHKA 3a00JICBaHMH MOKETYI0UHOM KEeNe3bl, MapKepHlI.

1. CamocTosiTeibHAsE PadoTa 00Y4YAIOLIMXCSH: COCTABHTH MCHTANBHYIO KapTy MO TeMe: «DH3MMOIMAarHOCTHKA
3a0oneBaHMil cepara, IIEYCHN U MOKEITYIOTHOH KeTIe3bD».

111. Cniucok MCIoIB3YyeMoii IUTepaTyphbl:
OOs3aTenpHas:

1.E.C. CEBEPUH «BHOXUMMSI», MOCKBA 2004;

2.E.C. CEBEPUH «BUOXHUMMUSL C YIIPAXXHEHUSIMU U 3ATAYAMU», MOCKBA 2008;
I[OHOJIHI/ITGJIBHaSIZ

1.AHTEPHET PECYPChI

2. MATEPUAJI KOHCITEKTOB 3AHSTUS



Tema: I'uneprupeo3: 6MOXUMHUYECKHE OCHOBBI BeyIIINX CHMTOMOB.

Huddy3aeiii TokcMuecknit 300, WIM ayTOMMMYHHBIH THIIEPTHPO3 — 3aboieBaHHe, O00YCIOBIEHHOE H30BITOYHON
CeKpelyeil THUPOWAHBIX TOPMOHOB IH((Y3HO YBEIMYCHHOH IIMTOBUAHOW Kene3od. OTo Hamboiee yacroe
3a0oseBaHne, KOTOPOE TPOSBIISIETCS CHHAPOMOM THPOTOKCHKO3a M Ha JIOJII0 KOTOporo mpuxomurcs 1o 80% Bcex
€ro CIIy4aes.

B nwmreparype MOBONBHO YacTO HCIONB3YIOT KaK CHHOHMMBI TEPMHHBI “IUQPQY3HBIH TOKCHYECKHH 3007 |
“TUPOTOKCUKO03”, WIN “THnepTupo3”. OJHAKO 3TH MOHATHS HEOJHO3HAYHbL. TepMUH “TMPOTOKCHUKO3” MPUMEHUM K
MIATOJIOTHYECKOMY COCTOSIHUIO, KIMHUYECKHE M OMOXMMHYECKHE TPOSBICHHS KOTOPOTO CBS3aHBI C HM30BITKOM
CoJIepKaHUsA THUPOUAHBIX TOPMOHOB B KpOBH. K THPOTOKCHKO3Y OTHOCATCS TaKXKe COCTOSHUS, IPHU KOTOPBIX
HUMEIOTCS KIMHUYEeCKHEe U OMOXUMHYECKUE MTPOSBICHUS N30BITOYHOTO COJEp KaHMs THPOUIHBIX TOPMOHOB B KPOBH
0e3 ydera reHe3a IMOBBINICHHS MX YPOBHS. TepMUH “THHEpPTHPO3” NPaBOMEPEH B TEX CIIy4asx, KOTJa BBICOKOE
coJiepKaHUe TUPOUIHBIX TOPMOHOB B KPOBH SIBJISIETCS CIIEICTBUEM TOBBIIIEHHON X CEKPEIHH.

TupoTokcuko3 (rMNepTUpo3) — CHHAPOM, HAIMYHE KOTOPOTO CBS3aHO C IOBBIIIEHHBIM COJCPKAaHHEM THPOHIHBIX
TOPMOHOB B KPOBH, YTO BCTPEUAETCS MPH Pa3JIMYHBIX 3200JIEBaHUIX WM SK30I€HHOM H30BITOYHOM IMOCTYIJICHUH
TUPOUIHBIX TOPMOHOB. THPOTOKCHKO3 HaOmomaercs npu JUPPY3HOM TOKCHUECKOM 300€, MHOrOy3JI0BOM
TOKCHYECKOM 300€, THPOTOKCHYECKOH aZieHOMe, MOJOCTPOM TupouauTe (mepBble 1-2 Hemenwu), MOCIEpOI0BOM
(HeMOM) TUpouaUTE, AyTOUMMYHHOM THPOHIHUTE (THUIEpTUpouaHas ero ¢a3za — “XaCHTOKCHKO3”), TUPOUAHUTE,
pa3BUBLIMMCS TOCNIE HKCHO3MIUM HMOHM3MPYIOLIEH paauanyy, THUPOTPONHHOME, CHHIPOME HEeperyInpyeMoi
cekperu TTT, domuKkynsspHOM pake IIMTOBWIHOM JKENe3bl M €ro Meracra3aX, SKTOMMPOBaHHOM 300e€ (cTpyma
SIMYHKKA), U30BITOYHOM TpueMe Homa (Homa-0a3emoBa 00Jie3Hb), TPOGOOIACTHUCCKUX OMYXONSIX, CCKPETHPYIOIIHX
XOPUOHUYECKHUH TOHAIOTPOIHUH, ATPOTEHHOM H “UCKYCCTBEHHOM HJIM YCIIOBHOM™ THPOTOKCHKO3E.

[TpuMeHeHHEe UYYBCTBUTENBHBIX MeTONOB ompezeneHus 1T B ChIBOpOTKE KpPOBH (TPEThE IMOKOJIEHHE METOOB
OITpe/IeIeHUsI) TO3BOJTUIIO MPEATI0KUTh TEPMUH “CYOKITMHUYECKUIT THIIEPTHPO3”. ITO COCTOSHUE ONPEENsIeTCs] KaK
cyOHOpMalibHOE (HM)KE HI)KHEH IpaHMIbl HOPpMbI) Wik “yrHeteHHoe” conepkanue TTI npu HOpManbHOM ypoBHE
T3 u T4 B ceiBopoTKe KpoBH. OJTHAKO CleqyeT UMETh B BHILY, YTO CHIKeHue cogepxanust TTI B CBIBOpOTKE KpOBU
MOXKET OBITh BBI3BAHO JPYrMMHU MPUYMHAMHU (NPUMEHEHHE TIIIOKOKOPTHKOHM/IOB, pa3JIMYHble XPOHHYECKUE
3aboneBaHusl, HapyleHne QyHKIMK runodpusa M 1p.). OCHOBaHMEM JJIsl AMArHO3a CYOKJIIMHMYECKOTO THUIIEPTUPO3a
CIIY)KUT, KaK yKa3aHO BBIIIE, BBIBICHHE HU3KOro coaep:kanus TTI' mpu ompeneneHHH €ro YpoBHSA C ITOMOIIBIO
BBICOKOYYBCTBHUTEIBHBIX METOJ0B. MHOrOYHCICHHBIC MyOJUKALlMd OTMEYAIOT, YTO CYOKIMHHUYECKUH THUIEpTHPO3
MOXET BCTPEYAThCS MIPU MHOTOY3JIOBOM TOKCHYECKOM 300€, THPOTOKCHUYECKOH aneHoMe. IIpu BBIIBICHUH TAaKOro
COCTOSIHHMSL PEKOMEHIyeTcsl Ta K€ Tepamus, 4To M IpH JiedeHnH auddy3Horo tokcmyeckoro 306a. Ilo namemy
MHEHHIO, HeoOxoauMma Oonbluasi OCTOPOKHOCTh ISl YCTAHOBJICHHS! TaKOTO JIMAarHo3a M OCOOCHHO Ha3HAYCHUS
coOoTBeTCTBYIOIEeH Tepanui. Heo0xoanmo, Bo-NepBhIX, MOIHOCTHIO HCKIIOYUTh BO3MOXKHOCTD YTHETEHHUS CEKPeLUH
TTI' nmom BIMSHUEM OK30I€HHBIX M JPYIMX IpUUMH. BO-BTOpBIX, I€pes OKOHYATEIbHBIM PELIEHUEM O
COOTBETCTBYIOIEM JIMarHO3€e CliefyeT MOBTOPHUTH Ja0OpaTOpHOE UCCIEIOBAaHNE YPOBHS IEPEUHCICHHBIX TOPMOHOB.
B-Tpethux, cnenyer umeTs B Buay, 4to cHxeHue TTI npu HopMallbHOM 3HaYEHUH THPOUIHBIX TOPMOHOB B KPOBHU
MOXET OBITh NpPHU TaKUX 3a00JIeBaHMSA IUTOBUIHOW KENe3bl, MPU KOTOPBIX COXpaHSETCs HHTAKTHOHW cHCTEMa
00paTHOM CBSI3M PETYSLIMKA CHHTE3a U CEKPELIUH TOPMOHOB IIUTOBHIHOMN JKeTIe3bl.

Huddy3Hpiii TOKCHYECKHH 300 dalle BCTPEYaeTcsl y JKCHIIMH, OJHAKO y MYXKYHH 3TO 3a00neBaHHe dalle
coueraercsi ¢ opTaJbMONATHEH WK MPeTHONanbHOW MUKceaeMoi. OdTaipMonaTrs ¥ MpeTHOualibHass MUKCeIeMa
BCTpeuarotcs He Oosee ueM y 5% il ¢ qudhy3HbIM TOKCHYECKUM 3000M.

Jtuosorus u narorede3. J(uddy3aprii Tokcuueckuit 300 — ayromMMyHHOE 3a00JI€BaHUE W PAa3BUBACTCA Y JIUI[ C
HACJIEACTBEHHON IIPeIpacloioKeHHOCThI0. [lo MHEHMIO OfHHMX aBTOPOB, OH HACIeOyeTcss ayTOCOMHO-
pELEeCCHBHBIM, 10 MHEHHIO JAPYIHX — ayTOCOMHO-IOMHUHAaHTHBIM ITyTeM. BeposTHee Bcero mMeeT MecTo
MHOr0O()aKTOPHBIN (TTOJTUTeHHBII) THIT HACIIEIOBAHHS.

JnutensHoe BpeMs K BEAYIIMM 3THONOIMYECKMM (DaKTopaM, BBI3BIBAIOIIMM Ppa3BUTHE 3TOrO 3a00JeBaHUS,
OTHOCHJIM MH(EKIUIO M TICHXHYecKyio TpaBMy. IIpeamonaranoce, uro Bausxnue LIHC Ha moBbimeHue QyHKINH
IIUTOBUTHON JKENe3bI OMOCPEMyeTcsl uepe3 runoranamyc u ycwieane cekpenuu TTI. OmHako HOPMAbHBIA HIIH
CHIKECHHBI ypPOBEHb 3TOr0 TOPMOHAa B CBIBOPOTKE KPOBH TAKMX OOJBHBIX W HOPMalbHAas THCTOJIOTHYECKas
CTPYKTYpa TiepeaHer Jonu rurnodusa (OTCYyTCTBHE THIIEPIUTA3HH THPOTPO(OB) CBUAECTENBCTBYIOT, YTO TOBBIIIICHHAS
(YHKIMS IUTOBUIHOM KeJIe3bl MPH 3TOM 3a00JI€BaHIK 00YCIIOBJIEHA APYITHM MEXaHU3MOM.

3a mocnemane 20-25 ner ObUTM TONydeHBI SKCIEPUMEHTATBHBIE M KIMHUYECKHE ITAHHBIC, ITOKA3BIBAOIINE, YTO
TUQQY3HBI TOKCHYECKHH 300 MMEeT ayTOMMMYHHBIE MEXAaHHW3MBI Pa3BUTHS W OTHOCHUTCS K OOJE3HSIM, IIpH
KOTOPBIX BBISBISIETCS WMMYHOJIOTHYECKash HEIOCTaTOYHOCTHh (AN(dY3HBI TOKCHYECKHH 300, ayTOMMMYHHBIH
TUPOUANT M MIMONATHYECKass TPOMOOIUTONEHNYeCKas MypIrypa, MUacTeHns1 /myasthenia gravis/, peBMaTnueckne
3a00eBaHnsl, XPOHWYECKUI TENaTHUT, ayTOMMMYHHBIH OpPXWT, HeCHenU(pHIeCKHui S3BEHHBIH KOMWUT U Ap.). Y
POACTBEHHUKOB JIMI, CTPAJafoNMX 3a007eBaHMAMH IIUTOBHAHOW >kene3bl (IuQQy3HBIA TOKCHYECKHH 300,
WANOTNIATHYECKasi MHKCEIeMa, ayTOMMMYHHBI THPOHINT), TPH OOCIEZOBAHWH BBISBIISCTCS MOBBIIIEHHE THUTPA
AHTHUTEN K Pa3IMYHBIM KOMITOHEHTaM IIUTOBHIHOM JKENE3bl, a TaKKe aHTUTEN K APYTUM OpraHOCHEHU(PHIECKAM



aHTUreHaM (OKelyZlka, HaJIIOYeYHWKOB, SIMYHHUKAa W Jp.) 10 CPaBHEHHWIO C JIMIAaMH, HE CTPaJarolIiMHU
3a00JeBaHMSAMH [IMTOBHIHOM JKeJe3bl. [ eHeTHUecKHe WCCIEOBaHMs IIOKa3bIBAIOT, 4YTO €CIM OIWH W3
MOHO3UTOTHBIX OJIM3HEN0B OosieH () y3HBIM TOKCHYECKIM 3000M, TO JUISl IPYTrOro pUCK 3a00I€BaHHs COCTABIISIET
60%; B cirydae QU3UTOTHBIX Iap 3TOT PUCK paBeH JUIIb 9%.

U3yuenne aHTHreHOB THCcTOcOBMecTUMOCTH (HLA-aHTHreHOB) TIOKa3ajo, YTo wYame Bcero Au(dy3HbIi
TOKcHIecKuit 300 coueraercst ¢ HocurenbctBoM HLA-B8. F.C. Grumet u coast. (1974) BnepBble mokasanu, 4To y
6onbHBIX ¢ AU dy3HBIM ToKcnueckuM 3000M ren HLA-B8 Bcrpewasncs moutn B 2 pasa yamie 10 CpaBHEHHIO C
MPaKTHYECKH 3JI0OPOBHIMHM JIMIAMH. B mocneayromeM 5TH  JaHHbIE OBUTM TIONTBEPKAEHBI UM JIPYTUMH
uccnenosatensiMu. Vzydenue nokyca D B cucTeMe MCTOCOBMECTHMOCTH Yy OONBHBIX TU(PQY3HBIM TOKCHYECKAM
3000M mokasano, yto Hamuume HLA-Dw3 um HLA-DR3 yBemuumBaer puck 3abonmeBanuws B 3,86 m 5,9 pasa
COOTBETCTBEHHO IO cpaBHeHMIO ¢ HanmmunemM HLA-B8. MccnenmoBanusi mocieaHux JIET MO3BOJWIN YCTaHOBHUTH
HauOoJiee YacToe coueraHue TUPPy3HOro Tokcumueckoro 300a ¢ reramu HLA — DQAI1*0501 (T. Yanagawa u
coaBT., 1993).

[pu muddy3HoM TOKCHYECKOM 300€ B COUETAaHMH C OTanbMoNaTuell BhISBICHO YBEIHYeHUE YacToThl TeHoB HLA-
B8, HLA-Cw3 u HLA-DR3. HocuTenbCTBO MOCHEIHETO COMPSIKCHO C YBEIMYCHHEM OTHOCHUTEIILHOTO PHCKA
pasButus odranemonaruu B 3,8 paza.

[epBoit paboToii, NOKa3aBIeii UMMYHHBIH reHe3 Aug@y3HOro TOKCHUeckoro 300a, ObuI0 cooOuieHne Anamca u
[TypBeca (1956), kotopble ycTaHOBWIIM, 4TO Y OONBHBIX ¢ JU((Y3HBIM TOKCUYECKHM 3000M B CHIBOPOTKE KPOBH
COJIEP)KUTCSI BEIIECTBO, CIOCOOHOE CTHMYJIMPOBATh (DYHKIMIO IMIMTOBHIHOM JKene3bl OeNbIX MBIIeld B TedeHHe
Ooree JUIMTEHLHOTO BpEMEHH, YeM 3TO HaOmonaercs nox BiausaueM TTT. 3a 3To ero aelicTBue oHO OBLIIO HA3BAHO
JIATC (LATS - long-acting thyroid stimulator). Oagnako mpomuuto Gonee 5 J€T, Mpex/e YeM 3TOT (aKT MPUBJIEK
BHUMAaHHWEC KIIMHUIIUCTOB U d)I/ISI/IOJ'IOFOB H ABUJICA TOJTYKOM K IMPOBEACHHUIO MHOI'OYUCICHHBIX PICCJ'ICZIOBaHHﬁ o
BbIICHEHMIO CTPYKTYphl JIATC, MexaHum3mMa ero AeHCTBHS M HaJM4YUsl B CBIBOPOTKE KPOBU INPH Pa3IHMYHOMN
maToJIOrun LHHTOBHHHOﬁ JKCJIC3HI.

brino ycranosneHo, uro JIATC sBusercs uMmyHOrnoOynuHoMm ¢ moi. M.150 x/l. M3ydenue yposusa JIATC B
CBIBOPOTKE KPOBH OONBHBIX C ITUPPY3HBIM TOKCHYECKUM 3000M II0Ka3ajo, 4TO IMOBBIIIEHHBIH ypoBeHb JIATC
HaOmomaercss numb y 45-50%, a npu coueraHun aUQQPY3HOro TOKCHYECKOro 3002 C 3K30(TAIBMOM U
npernouanbHoi Mukcenemor — y 80-90%. Oka3zanock, 4ro ypoBeHb JIATC B CBIBOPOTKE KPOBH HE KOPPETHPOBAI
HH C TSDKECTBIO THPOTOKCHKO32a, HH C BBIPAKEHHOCTBIO O(TaIbMONATHH. DT JaHHbBIE MO3BOJIMIM YCOMHHUTHCS B
ToM, 4To TOonbko oxuH JIATC orBercTBeH 3a pa3BuTHe AUGQY3HOIO TOKCHUECKOrO 3002, W CTHMYJIHPOBAIN
HCCIIEOBAHMS, pE3YyAbTaTOM KOTOPBIX B CBOIO  OYepeAb SBWINCh HOBBIC METOIBI  ONpEeTIeHHS
TUPOUACTUMYIIUPYIOMNUX aHTUTEN (CM. ~JlMarHocTuKa 3a00IeBaHUI IIUTOBHIHON KeJIe3bl”).

B ocHOBe Bcex CyIIEeCTBYIOIIMX METOOB ONPEAEICHUS THPOHICTUMYIHPYIOIINX aHTHTEN JISKUT UX CIOCOOHOCTD
komIuiekcupoBatbes ¢ perentopoM Kk TTT. I'er penentopa k TTI nmokanusyercst Ha 14-it xpomocome (14q31) u
KOAHUPYeT MOJUINENTHA, COCTOSIUI 13 764 aMUHOKUCIIOT. ATIONIPOTEHHOBEIN Kop perentopa TTI mmeer mMomn. M.
84,5 xD. Penienrrop TTT" umeer 7 TpancmMeMOpaHHBIX (parMeHTOB. BHekeTouHbIH (pparMeHT perentopa crnocodeH
koMIuiekcupoBatees ¢ TTI u tupouactumynupyoomumu anturenamu. Penenrop TTI ABaseTcs MMKOIPOTEUAOM,
cogepkamum  30% yrmeBomoB u  10% HeipaMHMHOBOW KHCJIOTBI, HAJIM4MEe KOTOPOW HEOOXOIUMO IS
komiuiekcupoBanuss TTI ¢ penenropom. BzammopeiictBue TTI' ¢ onurocaxapuaHblM KOMIIOHEHTOM peLIENITOpa
BBI3BIBACT KOH(OPMALMOHHBIE HM3MEHEHWs TOPMOHA, BeAyIIMe K TpaHCIoKamu a-cyowbemuuuipsl TTI BHYTpB
MeMOpaHBbI ¢ akTuBanueil G-0elka, akTUBAlUK aJeHIIATINKIA3bl U ITOCISIYIOIHMX CepHil peakinii, XapaKTepHBIX
st neiictBuss TTI. Kpome toro, y yenoBeka TTI' aktuBupyer ¢ochonumnazy C perenrtopa, pe3ylibTaToM 4ero
SIBJIETCS TIOBBIICHHE 00pa30BaHMUs AUALMINIMLEPHHA U HHOZUTONTpHpOoCchaTa, SBISIOIMKCSA TAKKE BTOPHUHBIMH
MECCEHIPKEepaMHy ¥ MPUHUMAIOIIMMH yJacTre B MeXaHI3Max Ononornaeckoro aeicteumst TTT.

MexaHu3M JAEUCTBUS pa3MuHbIX TUpouacTuMynupyoomux a"tuten U TTI Ha penenrtop TTIT B HEKOTOpBIX
acreKTax ofnHaKoB (cxema 22).
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Cxema 22. Peryasnusi yHKIMH IIUTOBUIHOM Kejle3bl B HOpMe (a) u npu And¢y3HoM ToOKcHIecKoM 300e (0).



Crumynupyromee aeiictue  JIATC, JIATC-nporekTopa, CTUMYISITOpa IMUTOBUIHOM JKEIE3bl UENIOBEKa
orrocpezyeTcsl uepe3 IMOBBINICHHE 00pa3oBaHus KoiawmdecTBa TAM® u nanee myreM yBemM4YeHHs OMOCHHTE3a U
BBICBOOOXK/ICHUS] THPOUIHBIX TOPMOHOB, T.€. Yepe3 TOT e MeXaHH3M, KOTophIi n3BecteH st aedictust TTI. Kax
nokazanu uccnenoBanus E. Laurent m coaBt. (1991), THPOMACTHMYIUPYIOIINE AaHTHTEIa HE BIWSIOT Ha
akTuBUpoBanue ocdonumnaszsl C, a TOIHKO CTUMYIUPYIOT aJIeHUIATIHKIa3y 1 o0pazoBanue TAM®. Tem He MeHee
WCCIIEIOBAaHMS Ha KJIETKaX SAWYHUKA KHTAlCKOro XOMsidKa C peKOMOWHaHTHBIM penenrtopom TTT
MIPOJEMOHCTPUPOBAIM, YTO B OTHUX YCJIOBUSX THUPOMACTHMYJIHPYIOIIME aHTHUTENa aKTHBUPOBAIM  Kak
aJieHUIATIMKIAa3y, Tak u ¢ocdonumnazy C (J. Van Sande u coart., 1992), BbI3bIBas Takue k¢ KOH(GOPMAIIMOHHBIC
W3MEHEHHUs pelenTopa, kak u npu nectesun TTT.

WmmyHOrnoOynuHel, yrueratomue cBs3biBanne TTI ¢ perenTopoM, BBISBISIIOTCS Y HEKOTOPBIX OOJBHBIX C
ayTOMMMYHHOH (OTe4HOW) o(TaabMONaTHEl NP 3yTHPOUIHOM M THIIOTHPOMIHOM cocTosiHMM. Kak yka3biBajoch
BbIIIIE, B OTIENBbHBIX CIydasX OTCYTCTBYET B3aMMOCBS3b MEXIYy YpoBHeM aHTtHTen K peuenropy TTI u
(YHKIIMOHANBHOW  aKTUBHOCTBIO  IIMTOBWIHOW  JKeNe3bl.  OTO  HECOOTBETCTBHE  MEXKAY  ypOBHEM
TUPOUACTUMYJIHPYIONINX WMMYHOIIIOOYJIHMHOB B KPOBH M (DYHKIMOHAJIBHBIM COCTOSIHHEM IIMTOBHIHOM >Keme3bl,
BEPOSTHO, MO)KHO OOBSICHUTH HaJIMYHEM UMMYHOTJIOOYJIMHOB, OKa3bIBAIOUIMX KaK CTUMYIIUpYOIIEee NeHCTBHE Ha
(YHKIMIO IIMTOBHIHOM »KeJe3bl, TAK W He O0NajaroluX TakuMHU cBolicTBaMu. 1o 3THM cBoOWcTBaM aHTUTENa K
peuentopy TTI' MoxHO pa3menuTe Ha JBa TUIA: CTUMYIHPYIOIIME aJeHWIATHMKIA3y U HE CTHUMYIUPYIOIIHUE,
KOTOpBIE, B3aMMOJICHCTBYS CO IIMTOBWIHOW JKelle30H, OJOKHPYIOT pelenTop, M Takas LIMTOBUAHAS JKeie3a
craHoBUTCs pedpakreproit k gedctBuro TTI. Takoi tun amtuten (TTI-unruOupyromumit wm TTT-
AQHTAarOHUCTUYECKHUI THM) PUBOIUT K CHU)KEHHIO OMOCUHTE3a TUPOUIHBIX TOPMOHOB M Pa3BUTHIO TUTIOTHUPO3A.

[lpu nuddy3HOM TOKCHYECKOM 300€ M OCOOEHHO TPH AyTOMMMYHHOM THPOWAMTE B IIUTOBHIHOH Kelese
BhIsIBJIsIETCS MMM ponaHas nHGUIbTparys. JIMMQOIMTHI U M1a3MaTHYECKUe KIIETKH MPOAYIHPYIOT aHTHTEla, YacTh
KOTOpPBIX B3aumozeiictByer ¢ peuenropom TTI, a BO3MOXHO, ¥ ¢ APYTUMH CTPYKTypamMu MeMOpaHbl U JIUIIb [0CIIe
storo — ¢ petenropamu kK TTI. Tonbko yacTh 00pa30BaBIIMXCS AHTUTEN MOMAaacT B JIUM(GATHISCKOE U KPOBSHOE
pycno. BBISBISIOTCS OHU pa3IHYHBIMU METOJJAMH UCCIIEIOBaHUSA (CM. BBIIIE).

Tupounctumynupyronpe UMMYHOTTIOOYIMHBI MpuHauIekaT K kiaccy G. Ilpu o0paboTke NMpoTEeoNMTHYECKHMMU
(epMeHTaMU STUX AaHTUTENl YAAJIIOCh YCTAaHOBHUTH, Kakas 4acTb MOJEKYylbl oTBedaeT 3a cBs3biBanne 1T c
peLenTopaMu 1 Kakas — 3a CTUMYJIUPYIOLIee AeHCTBUE Ha IIUTOBUAHYIO KEIE3Y.

K mHacrosimemy BpeMEeHH aHTUTeH, K Kortopomy mpu 1uddy3sHoMm TOKcHueckoM 300€  00pas3yrorcs
THUPOUJCTUMYJIMPYIOIINE aHTHTENA, He ycTaHOBJICH. OIHAKO TTOKa3aHo, YTO 00pa30BaHUE THPOUACTUMYIHPYIOLIHUX
UMMYHOIJIOOYJIMHOB JTUM(OLUTAMH, B3ATHIMU OT OONBHBIX ¢ AU(PQY3HBIM TOKCHYECKHM 3000M, CTHUMYIHPYETCS
TOMOI'€HaTaM{ HOPMaJIbHOM IIUTOBUIHOM JKEJIE3b] YEIOBEKA.

Taxum 00pa3oMm, HIMYNE B CBIBOPOTKE KPOBU OOJBHBIX PA3IMYHBIX THPOHICTHM yIUPYIOIIUX UMM yHOTJIOO0YJIMHOB
He OOBSACHSAET IMOJHOCTBIO MaToreHe3 AudQy3HOro Tokcuueckoro 300a. Hamo momarate, 4To B MEXaHU3ME €ro
pa3BUTHs, TIOMHMO TyMOPaJIbHOIO HMMYHHUTETa, OOJNBIIOE MECTO 3aHHUMAIOT HApyLIEHUs KIETOYHO-
OIIOCPEI0BAHHOT'O UMM yHHUTETA.

YcraHoBieHO, 9TO HpH AUPPY3HOM TOKCHYECKOM 300€ 3HAUMTENBHO CHIDKEHA CYIPECCOpHas aKTHBHOCTh
MOHOHYKJIEApHBIX KJIETOK Mepudepuueckoil KpoBH, MOJOOHO TOMY, KaK 3TO MMEET MECTO y OONBHBIX CHCTEMHOM
KpacHOW BOMYaHKOH. Y OONBHBIX ayTOMMMYHHBIM THPOHAWTOM W PAaKOM HIMTOBHIHON JKENe3bl CYIpPEecCOpHas
¢GyHKIUA TUMGOIMTOB He ObUIA M3MEHEHa MO CPaBHEHHWIO ¢ TPYIIOH NPAaKTHYECKH 3ZOPOBBIX JHL. CHIDKEHHAS
cynpeccopHast GyHKIUsT TUMQOIUTOB y OONBHBIX ¢ MU(D(Y3HBIM TOKCHUECKMM 3000M HE BOCCTAHABJIHMBAETCS O
YpOBHSI, HAaOIIOAAEMOro B TPYIIE MPAKTUYECKH 3JO0POBBIX JIMI] JaXKE IOCNIE JOCTIDKEHUS y HHUX 3yTHPOUIHOIO
COCTOSIHMS B PE3yIbTaTe MPUMEHEHUs] THPOCTATHYECKHUX IPENapaToB. JTa CHIDKEHHAs aKTUBHOCTH T-cympeccopoB
SIBIISIETCS.  BPOXKICHHBIM ~CHEU(DUIECKUM HApYIICHHEM Y JIWI, TPEApPacloIOKEHHBIX K pPa3sBUTHIO 3TOTrO
3a00eBaHuUs.

B coorBerctBum ¢ Teopueii Bosbne (1978), ayroummyHHbIe 32005eBaHus (AyTOMMMYHHBIH TUPOUINT, AU y3HBIN
TOKCHYECKHUH 300) pa3BHBAIOTCS B OPTaHU3ME, HMEIOIIEM Je()eKT B CHCTEME “MMMYHOJIOTHIECKOTO BEDKIBaHUA . B
9TUX YCIOBHAX BBDKUBAIOT U MpoiupepupyroT T-muMQonuTsl, BOSHUKAIOMIUE B Pe3yJIbTaTe CIIOHTAHHON MYTAaLlH 1
obmamaromye CIIOCOOHOCTBIO PearupoBaTh C OPraHOCICIU(PUYECKUMH aHTHUT€HaMH (QHTUTEHBI IIMTOBHIHON
JKeIe3bl), T.€. MosBIsItoTc hopoumHbie (‘‘3ampemieHHbpie’”) KIOHBI T-TuM(GOIUTOB. DTO 00YCIOBICHO CHIDKCHUEM
npyroii cyonomymsamum  T-mumponuToB  T-cympeccopoB, KOMMYECTBO KOTOPBIX y OONBHBIX AU Y3HBIM
TOKCHYECKUM 3000M cHIkeHo. Hekoroprie m3 3tux T-mumdormtoB BexyT ceds kak T-TOMONTHUKH (XENBIIEpPHI) U,
B3aMMOJEHCTBYs ¢ B-muMpormramu, ciocoOCTBYIOT 00pa30BaHUIO UMH OPTraHOCTICITU(PUISCKIX aHTUTEN. B omHOM
cirydae Takue noATunsl T- u B-muM@ponuToB BoBIEYEHB B 00pa30BaHHE WMMYHOIIIOOYIIMHOB, HE OKa3bIBAIOIINX
CTUMYJIHPYIOIIETO BIWSHMASA Ha (YHKIMIO IIUTOBHIHOW JKene3bl (ayTOMMMYHHBIH THPOWJIMT), B JAPYrOM — B
00pa3oBaHNe MMM YHOTJIOOYIIMHOB, CIIOCOOHBIX OKa3bIBaTh Takoe AeiicTBue (MU Qy3HBIH TOKCHIECKHH 300).

Kpome Toro, T-mumdonuTsl MOTYT HETOCPEICTBEHHO YYacTBOBaThb B  IUTOTOKCHYECKMX Mporeccax
(umToToKcHyeckne T-mMMGOIMTH) WM TNPOXYIHPOBATH HHU3KOMOJICKYJISIPHBIE BEHIECTBA — JIMM(OKHUHBL,
OITOCPEYIOIEe MIMMYHHBIN OTBET, Harpumep, (GakTop, MOAABIISIOMINI MUTPALHIO JIEHKOLUTOB, CeKpeTnpyeMsbrii T-



J'II/IM(l)OIII/ITaMI/I Ipu yCJIOBUHU TMOBTOPHOI'O KOHTAKTa MX C aHTUI'CHOM, K KOTOPOMY paHEC 3TU J'II/IMq)OHI/ITLI ObLIH
CCHCI/I6I/IJ'II/ISI/Ip0BaHBI. K J'II/IM(I)OKI/IH&M OTHOCATCS TAKXC H JpYyrue CHG[II/I(i)I/I‘IGCKI/Ie OCNKHU: I/IHTGPJ’IGf/jKI/IHH,
HHTep(l)epOH, (l)aKTOp HCKpO3a onyxonef/i, KOTOpPbIC NPUHUMAIOT, KaK MOKa3aHO HCCICAOBAHUAMU IOCICIHUX JICT,
HEMNOCPCACTBCHHOC YYaCTHUC B MEXaHU3MaX UMMYHHOI'O OTBETA.

HNMMyHOTITOOYTHHBI CHIBOPOTKH KPOBH OOJBHBIX € AU(GQY3HBIM TOKCHUECKHM 3000M M O(TaIbMOIaTHEH MOTYT
BBI3BIBATh Y 9KCIEPHUMEHTAIBHBIX JKUBOTHBIX 3K30(TaJIbM B OTIMYHE OT KIMMYHOIJIOOYJIMHOB OOJIBHBIX, Y KOTOPBIX
i dy3HBIH TOKCHUecKHit 300 mporekaer 6e3 odranemonarun (R. Stienne u coast., 1976). Ot U Apyrue naHHbBIE
TIOCITY)KMJIM OCHOBAaHHEM JUIsS BBIBOJA O TOM, 4TO NMU(QY3HBI TOKCHYECKHH 300 M ayrOMMMYHHasi (OTeyHast)
oranpMonaTsl SBISIFOTCS ABYMsSI Pa3JIMUHBIME ayTOMMMYHHBIMH 3200JI€BaHUSIMH, KOTOPhIE MOTYT Pa3BHBAThCS Y
OIHOTO W TOro ke OoipHOro. Kpome TOro, aHTHreH MMTOBHUIHOW jKelle3bl OONBHBIX MUPQPY3HBIM TOKCHYECKHM
3000M M aHTUT'EH U3 PETPOOPOHUTAIFHBIX MBI OONBHBIX O(PTaIbMONATHEH B Clydae MPUMEHEHHs! X B Mpode Ha
yrHeTeHne (MHIHOHIINI0) MUTPALMH JIEHKOIIUTOB TPOSBIISIOT Ce0s O-Pa3HOMY.

OOpazyrouuiicst Ha MeMOpaHe THUPOIMTa KOMILIEKC aHTUTe€H-aHTUTEI0-KOMIUIEMEHT 00J1a/laeT IIMTOTOKCHYECKHUMHU
CBOMCTBaMH, 4YTO MPUBOAMUT K TOBPEKACHHUIO MIMTOBHIHOM xene3bl. Kierku-yowituer (kwutepsl, K-xierkn),
B3aMMOJICHCTBYSl C KJIETKaMHU-MUILIEHSMH, KOTOPBIE NPOpPEarpoBaii C HMMMYHOTJIOOYIHMHAMH, OCYIIECTBISIOT
JECTPYKIMIO JTUX KJIETOK. Bo3HMKaeT Kak Obl 3aMKHyTas TIaTOJOTHYECKas IEMHAs peaklys, KOHEYHBIM
pe3yNbTaToM KOTOPOW SIBJSIETCSI B OJHOM citydae IUQQy3HBIH TOKCHYECKUH 300, B IPyroM — ayTOMMM YHHBIH
TUPOUANT. POIb ayTOMMMYHHBIX MEXaHH3MOB B pPa3BUTHH JU((Y3HOTO TOKCHYECKOro 300a MOATBEPIKIACTCS
couerannem 3a0oieBaHus ¢ HocurenbcTBoM aHturenoB HLA-B8 u HLA-Dw3 wuHLA-DR3, xoropsie
pacronararoTcs Ha IeCTOH XpOMOCOME PSJIOM € T€HOM, OTBEYAIOIIUM 33 IMMYHOPEAKTUBHOCTh OPTraHU3Ma.

HpOBCJlCHHbIC K HacTosAlmEeMy BpPEMEHU MHOT'OYHCICHHBIC HMCCICAOBAHUSA IO YTOYHEHHIO MEXaHH3Ma IIaTOrc€HE3a
I PYy3HOr0 TOKCHYECKOro 300a MO3BOIMIM MONYYUTh AAHHBIC, MPOJIMBAIONIME CBET Ha IaToreHe3 Au(¢y3HOro
TOKCHYECKOI'O 3063, KOTOpEIC OOBSICHSIIOT JIUIIE OTACJIBbHBIC 3BCHbA, HO HC BEChb MCXaHU3M 06p8.30BaHI/I${ AHTHUTCII K
peuentopy TTT.

Kak oTMe4anoch BbllIe, HAJTHYHE BPOXKICHHON HEIOCTATOYHOCTH aHTHreHCnenududeckux T-CylpeccopoB co3mact
HApYLICHUE PABHOBECHS MEXKAY CyOonomymsiuusaMud T-TuM(OLMTOB ¥ YCJOBUS, IPH KOTOPBIX HPOHUCXOIHUT
HEPEeryIUPYeMbIil CHUHTE3 THUPOHICTUMYJIHPYIOIIHX aHTHTEI. OJTOMY CIOCOOCTBYET HAPYLICHHAs PpEaKLHs
YCHETeHUs] MUTpaluu Makpodaros u 1uMQoIHUToB, HabmoaaemMas y OonbHbIX (D y3HBIM TOKCHYECKUM 3000M.

A. Weetman u coaBT. (1985) cumnraior, 4To nepBUYHBIN Ae(EKT UMEETCS B THPOLUTAX, CIIOCOOHX 3KCIPECCUPOBATH
anturensl |l wracca (HLA-DR), aktuBupys Takum oOpa3om T-xenbliepbl C TMOCICAYIONIMM 00pa3oBaHHEM
THPOHACTUMYIUpPYIOMHUX aHTuTen. OIHAKO He UCKITI0UEeHO, yTo FKcnpeccus reHoB HLA-DR sBisiercss BropuyHO# B
OTBeT Ha 00pa3oBaHue TUMGOIMTAMH UHTEPIICHKIHA-2.

Eme B 1974 r. N.K. Jerne u coaBT. BBICKAa3alH MPEINOJIOKEHHE O TOM, YTO IEPBUYHOE HAJIMYHE AHTUTEN
(MMMYHOTJTOOYIMHOB) K AQHTHI€HaM IIUTOBUIHOM JKele3bl NMPUBOMUT K HHHIMAIMK OOpa30BaHMS BTOPHYHBIX
aHTUTEJl — AHTUUAMOTHIIMYECKHX aHTUTEN, KOTOpble KOMIUIEKCHpyroTcst ¢ perentopoM TTT u oxas3bBaroT
CTUMYNHpYIOIEE BIMSHWE HAa (QYHKIMIO I[IUTOBUAHOW JKene3bl. Takue aHTUMIUOTUIIMYIECKHE aHTUTENA,
KOMIUTEKCHpYsick ¢ penentopom TTI, omocpenytorT (OCymIecTBISIOT) cBs3biBaHme Kak T1T[, Tak w
TUPOUACTUMYIUPYIOMINX aHTUTEN.

WNunmmarmn obpasoBanus antuten K perentopy TTI moryT cmocoOCTBOBaTh HEKOTOPEIE OaKTEpHH, B YaCTHOCTH,
Yersinia enterocolitica, koropast obiamaeT ciocoOHOCTRIO crienupuaeckn KomiuiekcupoBateest ¢ TTI (M. Weiss u
coaBT. 1983). beuio mokaszano, 4to momuMo Yersinia enterocolitica, qpyrue 6akrepuu, Harmpumep, MUKorazma (J.
Sack u coasr. 1989), Takke mmeror OenkoByto crpykTypy (TTI-momoOHBIN perienTop), KOTOpas CIIOCOOHA
komruiekcupoBarbess ¢ TTI, uro m mHEIHMMpyeT oOpa3oBaHme aHTHTEN K penentopy TTI. He wmckmroueHo, dro
TIEPEYHCICHHBIC OaKTepUH CIIOCOOHBI B3amMofeircTBOBaTh ¢ TTI pementopoM W HHUIMAPOBATH 00pa30BaHUE
COOTBETCTBYIOIIMX AHTUTEN JIMIIb NPH yJacCTHH MaKpoparoB ¥ JIUM(POKHHOB, CEKPETUPYEMBIX JTUMH
Makpogaramu.

B mmteparype, mocBamenHoi muddy3sHOMY TOKCHUeckoMy 300y, HEOJHOKPATHO ITOJYEPKHUBANACH POJIb
TICUXWYECKOH TPaBMBI, SMOIIMOHAIBHOIO CTpecca B pa3BUTHH 3a00seBaHuss. MHOTOJIETHHE HAOMIOACHHS MTO3BOJIMIIN
B. T'. BapauoBy (1977) cdopmymupoBaTh MpeACTaBICHHEC O HEHPOLUPKYISTOPHOM IMCTOHHU KakK MPEACTaIin
mad¢dy3HOro  TOKCHYecKoro 300a. HeWpommpkynsTopHas WIM  BETeTOCOCYAWMCTas JWUCTOHUS  SIBJISETCS
CaMOCTOSATENIbHBIM 3a00JIEBAaHUEM, HMMEET psI CHMITOMOB (pa3ApaKHTENbHOCTh, OOIIyI0 ciIabocTh, OBICTPYIO
YTOMIISIEMOCTh, CepAneOneHne W JAp.), KOTOpble NPHCYTCTBYIOT TIPH JIETKOM THPOTOKcHKo3e. OHako
MIATOTEHETHYECKHU 3TO /IBa CAMOCTOSTENBHBIX 3a00neBanms1. bonee Toro, mpoBeeHHBIE B Pa3IMYHBIX CTPaHAX



SNUJEMHOJIOTHYECKAE MCCIEJOBAHUS HE IMOATBEPXKJAIOT TOrO, YTO 3MOLMOHAIBHBIM CTPECC MOXKET HIrpaTh
STHOJIOTUYECKYIO POJIb B Pa3BUTHH AU (HY3HOr0 TOKCHIECKOT0 300a.

W Bce ke cnemyer MMeTh B BHIY, YTO NPHU CTPECCE IMOBBIMAECTCS CEKPEIHs T'OPMOHOB MO3TOBOTO BEIIECTBA
Ha/MOYEYHUKOB (aJpeHalnH W HOpaJIpeHaJMH), KOTOpble, KaK HM3BECTHO, YBEJIMYHMBAIOT CKOPOCTh CHHTE3a M
CEeKpeIHU THPOUAHBIX TOPMOHOB. C Npyroil CTOPOHBI, CTpECC aKTHBHPYET THIOTaIaMO-THNO(GH3apHYIO CHCTEMY,
yCHIIMBaeT cekpenuto koptuzona, TTI, 4To MOXeT CIyKHUTh TPUITEPOM — ITYCKOBBIM MOMEHTOM B MEXaHU3ME
pasButus nuddysHoro Tokcnueckoro 300a. [To MHeHHIO OONBIIMHCTBA HCCIEIOBATENEH, IMOIMOHAIIBHBINA CTPECC
y4acTByeT B pa3BUTHH AU(P(HY3HOrO TOKCHYECKOro 300a MyTeM BIMSHHS Ha MMMYHHYIO CHUCTEMY OpraHU3Ma.
Y CTaHOBIIEHO, YTO 3MOLMOHAIBHBIA CTpecc MPUBOJUT K aTpo(MM BHIIOYKOBOHM JKENe3bl, CHIKAeT 00pa3oBaHHE
AQHTUTEN, YMEHBIIAET KOHLEHTPALHWI0 WHTEep(EepoHa B CHIBOPOTKE KPOBH, MOBBIMIAET MPEAPACIOIOKEHHOCTh K
MH(EKIMOHHBIM 3a00JIEBaHUM, YBEITMYMBAET YAaCTOTY ayTOMMMYHHBIX 3a00JIeBaHUI 1 paKa.

Cummathyeckass HepBHAs CHCTeMa, WMEOIIas aJpPEHEPTHUECKHe PEHEeNnTOpbl Ha  KamWusipax, TeCHO
COIPHUKACAIONINXCSA ¢ MeMOpaHamu (DOJUTHKYIIOB IMTOBHIHON JKEIe3bl, MOXKET NPHUHUMATh y4acTHE B M3MEHEHHH
OUOTeHHBIX aMUHOB MJIM M3MEHSTH OTJENbHBIC OEJKH, SIBJSIONIMECS KOMIIOHEHTaMH MeMOpaHbl. B opranmsme c
HApyNIEHHOH MMMYHHOM CHCTEMOHM TaKhe MOBTOPHBIE M3MEHEHHS MOTYT BbI3BIBATH Pa3IMUYHbIE ayTOMMMYHHBIE
PpeaKIuu.

Henp3st MCKITIOYUTH POJIb Pa3JIMUHBIX BHPYCOB, KOTOPHIE, B3aUMOJIEWCTBYS ¢ OelkamMu MeMOpaHbl THPOLUTA H
00pa3ys IMMYHHBIE KOMILIEKChI, MOTYT CTUMYJIMPOBATh CHHTE3 aHTUTEN K MaKpOKOMILIEKCY “‘BUpYC-aHTHTeNa K
HeMy-MeMOpaHa TUpOLMTA” WK, Hapyllas CTPYKTYpy Oellka OTJelbHBIX y4acTKOB MEMOpaHbI, U3MEHSIOT TaKUM
00pa3oM ee¢ aHTHUICHHBIC CBOMCTBA. Bhlllle 0TMeYanach pojib MHKOIUIA3MbI M Yersinia enterocolitica B MHUIMAITUH
obpazoBanust anturen K peuenropy TTI. 1 B Tom, U B qpyroM citydae BUPYC MM OaKTEPHHU SIBISIOTCS TPUTTEPOM
ayToMMMYyHHOU peakuuu. [latorenes nuddysHoro Tokcuueckoro 300a npeacraBieH Ha cxeme 23.

Knunuueckasn kapmuna. bonpHbie ¢ 1upHy3HBIM TOKCHIECKUM 3000M TPEIBSIBISIOT Kaj100bl Ha 0010 c1aboCTh,
MOBBIICHHYIO Pa3IpaKUTEIbHOCTh, HEPBO3HOCTD U JIETKYIO BO30YAMMOCTh, HAPYIIIEHHE CHA, MHOTJa OECCOHHUILY,
MOTIIMBOCTD, IUIOXYIO MEPEHOCHMOCTh MOBBIIICHHON TEMIEPATYpPhl OKPYKAIOIICH Cpeibl, cepAricOMeHus, HHOTIa
6om B obacTy cepjlia KOJIOMIEro WM CKHMAIONMIETO XapakKTepa, MOBBIMICHHBINA aNMeTUT W, HECMOTPS Ha 3TO,
MOXyJIaHKe, TUAPEIO.

IluToBuaHas sxene3a Auddy3HO yBenMUeHa, HO CTENEHb €€ YBEIWYCHUS YacTO HE COOTBETCTBYET TSDKECTH
3aboneBanusi. Kak mpaBuiio, y MyK4YMH TPU BBIPAXKEHHOH KiIMHUYecKor (opme nuddy3Horo Tokcuueckoro 300a
LIUTOBUHAS JKeJie3a YBEIWYEeHa HE3HAUUTENbHO, MalbIIUPYETCs C TPYIAOM, TaK Kak YBEJIHYEHHE IPOUCXOIMUT B
OCHOBHOM 32 c4eT OOKOBBIX HOJEH jKenes3bl, KOTOpble IUIOTHO IpWIIEraloT K Tpaxee. B OonbmIMHCTBE cirydaes
xene3a qud¢ysHo ysenmuena no [I-1I1 crenenu, ruioTHas npu manblaldd, YTO MOXET CO3JIaBaTh BIICYATICHHE
Y3J7I0BOr0 3003, OCOOCHHO NPH HECHMMETPHUYHOM ee yBennieHHH. KpoBocHaOxeHHe jKele3bl HOBBINIEHO, U IPU
HaJaBJIMBaHUK Ha Hee (POHEHTOCKOIIOM IIPOCITYIINBACTCS CUCTOMNYECKHUIT IIIyM.

CylecTByeT HEeCKOJbKO KIACCU(PHKAIMK CTENEeHH YBEIMYCHHs IIMTOBHIHON Kene3bl. B Haiell crpaHe IIUpOKO
npuMensiercs kiaccupukanus, npemioxkentas O. B HukonaeBsiM B 1955 T. ¥ HE3HAYUTENBHO MOAU(DHUIIUPOBAHHAS
B nocnexytomeM (O. B. Hukomaes, 1966). B cOOTBETCTBHH C 3THM Pa3IndaroT:

O-1MTOBHIHAS JKelle3a He TaNbIIUPYeTCs;

| cTeneHs — MambIaTOPHO OMPEACTAETCS YBEIHMUCHHE TIepeIIeiika IUTOBIIHON JKeIe3Hl;

Il cTereHp — MaNBPIIATOPHO OMPEACISIOTCS YBEIMYEHHbIE OOKOBBIE 0NN IIUTOBHIHON JKEJIE3Hl;

III cTeneHp — BU3yabHO OMPEAEIIEeTCS YBEIHICHNE IIUTOBUIHOM JKene3bl (“TolcTast mes’);

IV crenens — 3HaYUTENbHOE YBEIMYEHHUE IIIUTOBUIHOM JKENe3bl (300 SCHO BUIEH);

V creneHb — 300 OTPOMHBIX pa3MEpOB.

I u II crenmeHp OTHOCAT K YBEMTHYEHUIO IIMTOBHUIHON jkene3bl, a |lI-V creneHp yBenmndeHUs MUATOBUIHOMN JKEIe3bl
SIBJISIETCST COOCTBEHHO 3000M.

Hapsny ¢ aTum 1o mocneaHero BpeMeH! MpUMEHsUTach u Kiaccudukanms, npemiokernas BO3. B coorBercTBuu ¢
9TOH KiTaccupUKaIMen pa3nunIaroT CIeIyIOIINe CTETIeHN YBEIMUSHHS IUTOBUTHON Kelne3bl: O-IMTOBHIHAS JKelle3a
He manpmupyercs; la-IUTOBMIHAS Kele3a OTUYCTINBO MANBNHPYeTCsS, HO BU3YalbHO HE ompexaensercs; 10-
IIUTOBHUIHAS JKENe3a MaJbIIUPYeTCsS W OMPENeNsieTCs BHU3yaTbHO B TOJIOXKCHHH C 3amMpOKUHYTON TomoBoi; -
IIUTOBHUIHAS JKelle3a ONpeieseTcs BHU3YalbHO MpPH HOPMANbHOM TMoNoxeHW:u ronoBel; |llI- 300 BuaeH Ha
paccrostany; 1V- ogens GonbIoi 300.

B 1992 r. sra kiaccupmkanus Obula TEpecMOTpeHa M TpeuIokeHo pasnudat: 0 — 300 HE BHIACH M HE
nanenupyercs; 1 cremeHp — Ha miee ManbMUpyercss oOpa3oBaHME, COOTBETCTBYIOUIEE YBEIWYEHHOH MIMTOBHIHON
XKeJese, CMeIaeMoe MpH TIIOTAHWH, HO He BUIMMOE TIPH HOPMAJIbHOM TTOJIOKEHHH IIEeH; TP 3TOM B ITUTOBUIHON



JKEJIE3€ MOXKCT NAJbIUPOBATHCA OAUH WM HECKOJBKO Y3JI0B, JaKE€ MPU HeyBeJ'IPI‘IeHHOfI HIHTOBPII[HOﬁ KCIIC3C, 1I
CTCIICHb — HIUTOBHUIHAA KEJI€3a NAJIBIIUPYCTCA U OTUYCTIIMBO BHUJHA [IPHU HOPMAJIbHOM ITOJIOKCHUU I'OJIOBBI.

PazBuTHe KIMHMYECKMX TIPU3HAKOB IU(PQPY3HOro TOKCHYECKOr0 300a CBA3aHO C W30BITOYHON cekperueit
TUPOHMIHBIX TOPMOHOB U UX BIMSIHUEM Ha Pa3iIMYHbIC OPraHbl U TKAHW, B YACTHOCTH, C MOBBIIICHUEM 00Pa30BaHHs
Tera (KaJIOPUTeHHOE JEWCTBUE), YBEMMYCHHEM MOTPEOJICHHS KHUCIOPO/a, YTO OTYACTH CBSI3aHO C pa3olleHHeM
OKHCITUTENBHOrO (hocopunupoBanus. BombImHCTBO 3()(HEeKTOB M30BITKA TUPOUIHBIX TOPMOHOB OMOCPEIYETCS
Yyepe3 CHMIIATHYECKYI0O HEPBHYIO CHCTEMY: TaXHMKap[us, TPEMOpP MAIbIICB PYK, A3bIKA, BCETO TYJIOBHUINA (CHMIITOM
TenerpadHOro CToN0a), MOTIUBOCTD, Pa3APaKUTEILHOCTD, IYBCTBO OSCIIOKOWCTBA U cTpaxa (puc. 19, cM. BKICHKY).

Hapyiienust cepaedHO-COCYTUCTON EIATENLHOCTH MPOSIBIIIOTCSA B BHJAE TaXMKapaud (IMyIbC TaKe B IEPUOJ
HOYHOrO cHa Gonee 80 B MHHYTY), MOBBIIIEHUAS CHCTOJMYECKOTO M CHMYKEHHS JUACTOIMYECKOTO apTePUATbHOTO
naBiieHus (yBETUUEHUE MYJIbCOBOTO JABJIEHHS), MPUCTYIIOB MEPIATEIbHON apUTMUH, TOSBICHUS €€ MOCTOSHHON
(OPMBI C pa3BUTHEM CEPAECUHON HEIOCTATOYHOCTH. TOHBI Cep/lia TPOMKHE, Ha BEPXYIIKE Cep/lia MPOCTyIIMBAETCSA
cucronuueckuit mrym. Cocy/ipl KOXH paciinpeHbl (KOMIIEHCATOPHAs PEaKIUs I OTAa4M TeIia), B CBSI3H C YeM OHa
Temjaass Ha OIlylb, BiIaXHas. [[OMHMO 3TOro, Ha KOXE€ Yy HEKOTOPHIX OOJBHBIX BBISBIAETCS BUTHIINTO,
THIIEPIIMTMEHTAIMS CKITaJIOK KOKH, OCOOEHHO B MecTax TpeHus (Ies, MOSCHHUIA, JIOKOTh W Jp.), KpamnuBHHMIA,
cieibl pacuecoB (3yd KOXH, OCOOEHHO MPHU MPUCOEIMHEHUH MOPAKEHUS MEUYSHH), Ha KOXKE TOJIOBBI — aJIONeIus
(;moxanbHOE BhIMajgeHne Boaoc). CepaeyHo-COCYUCThIE U3MEHEHUST 00YCITOBIICHBI ICHCTBHEM U30BITKA THPOHMIHBIX
TOPMOHOB Ha CEPAEYHYIO MBIy, YTO MPUBOJUT K HAPYIIEHHIO MHOIMX BHYTPHKIETOYHBIX IPOIECCOB
(pa3o0IIeHne OKUCIUTEIBHOTO (hochopraupoBaHus U Ap.), POPMUPOBAHHIO CHHIPOMA TUPOTOKCHUSCKOrO CEP/Ila.

[Tpu obcnenoBannu Ha DKI, MOMUMO CHHYCOBOI TaXUKapAWH, MOXET BBISBIISTHCS CHHYCOBasi apUTMHSI, BHICOKHUIA
BOJIBTaX 3yOLIOB, YCKOPEHHE WM 3aMeJICHHE MPEACEPIHO-KETYI0YKOBOH MPOBOAUMOCTH, OTPHUIATEIbHBIN HIH
nByx(hasnbiii 3yoen T, MepriatenbHas apuTMust.

VY Ui moXWIOro BO3pacTa THPOTOKCHKO3 MOXET MPOSBIATHCA HCKIIOYMTENBHO MPUCTYNAMH MepLaTeTbHON
apUTMHH, YTO MPEICTaBIseT ONPEAENCHHYI0 TPYAHOCTh A JUAarHOCTHKM 3a0ojeBaHus. B MeXnpHCTYNHbIH
NepUOJ] Y TaKuX OONBHBIX OOIIEE COCTOSHUE OCTACTCS YHOBJIETBOPUTENBHBIM M YHCIO CEPIEYHBIX COKPAaIICHHUH
MOXET ObITb B TpeAenax HOpMBL. [Ipu 3TOM KIMHHYECKHE NPOSBICHHS CEpPIEYHOM HEJOCTAaTOYHOCTH IUIOXO
MOAJAIOTCS JICYEHHIO NpenapaTtaMy HamepcTsHku. MccnenoBanue (yHKIMH IIMTOBHAHOM JKEe3bl, ONpPEASICHUE
YPOBHSI TUPOUJHBIX TOPMOHOB B KPOBH, NPOBEJCHUE MPOObI C THPOMUOEPUHOM MM YrHeTeHueM ¢ T3 momoraer
CBOEBPEMEHHOM AuarHocTuke Iu((y3HOro TOKCHIECKOro 300a y JIMI[ CTapLIero u MoKWIOro Bo3pacTa.

INoBbImieHHOE 00pa3oBaHUE TEILIA BCIESACTBHE MOBBIMICHUS OOMEHA BEIECTB O] BIUSHHEM THPOUIHBIX TOPMOHOB
NPUBOIUT K IOBBINICHHUIO TEMIEPATYpHl Teia: OOJBHBIE OTMEYAIOT MOCTOSHHOE YYBCTBO jKapa, HOYBIO CIIAT IIOX
OIHON TPOCTHIHEH (CHMIITOM MPOCTHIHH).

OtMmeuaercsl MOBBINICHHBIH ammeTHT (y JMI] IOXKHKJIOrO BO3pacTa allleTUT MOXKET OBITh CHIDKEH), JKaKAa,
HapyleHue (QyHKIMU KeITyJOo4YHO-KHIIEYHOTO TPaKTa, AUapes, yMEPEHHOE YBEIWYCHHE IIEYEeHH, a B HEKOTOPBIX
Cllydasix Ja)ke He3HAUUTENIbHO BBIpaKeHHas kentyxa. [Ipu oOcienoBaHUM BBISBISIOTCS IOBBILICHHE AKTHBHOCTH
amuHOTpaHc(epas U menodHol ¢ocdarassl B CHIBOPOTKE KPOBH M M3OBITOUYHAsS 3ajepikka cynbhobpomdranenHa.
BonbHeIe XynetoT. B TsokenpIx crydasx He TOJIBKO MCYe3aeT MOJKOKHBIN KIPOBOI CIION, HO U YMEHBIAETCSI 00beM
MbITI. Pa3BuBaeTcs MbImedHasi ¢1abocTh Kak CIEACTBHE HE TOJNBKO M3MEHEHUsS MBI (KaTabomu3M Oenka), HO U
MOpaXKeHUs Mepudeprudeckoil HEepBHOH cuctembl. lIpm 3ToM 3a00/eBaHMU BBIBISETCS CIA00CTH  MBIIII]
MIPOKCUMAJIBHBIX OTJENOB KOHEYHOCTEH (THpOTOKCHYecKass Muonatus). CpaBHHUTENBHO PEAKO pa3BUBAETCS
TUPOTOKCHUYECKUH IEPHOANYECKUH TTapaand, KOTOPBII MOXKET NPOAOJIKATECS OT HECKOJIBKIX MUHYT 1O HECKOJIBKHX
YacoB M Jake AHEH. boriee 4acTo 3TO COCTOSHHME BCTPEUAETCs y SMOHCKUX M KUTAHCKUX OOJBHBIX, CTPaJaroIlnX
1 (y3HBIM TOKCHYECKHM 3000M. B marorenese ero ompeneneHHast poiib OTBOIUTCS CHIDKCHHIO KOHIIEHTpaIWH
KaJgus B CBIBOPOTKE KpoBH. [Ipwem mpemapaTtoB Kaausi WHOT/A NMPHBOAUT K TPEPHIBAHUIO 3THX CHMIITOMOB H
TIPEAYNPEXIAET TOSBICHNE HOBBIX MPHUCTYIIOB.

I'myGokue cyxoxmibHbIe peduIeKChl MOBBILCHBI, BBISABILIFOTCS TPEMOP BBITSHYTHIX NalbLEB PYK, THICPKUHE3US
(cyetnmBOCTB), y IeTel — XxopeononoOHbIe moiepruBanus. IHOTIa TpeMop pyK HACTOIBKO BBIPAXKEH, YTO OONBHBIM
C TPYIOM YIaeTcs 3aCTErHYTh MYTOBHUIIBL, I3MEHSACTCS IOUSPK M XapaKTepeH CUMIITOM “Oiroua” (IpH HaX XK ICHUH
B PyKe IyCTOW YaIllky Ha OIFo/IIe U3/1aeTcsl qpede3Kanyii 3ByK Kak pe3ylabTaT MEIKOTro TpeMopa KHCTEH pYK).

HOI[ BJIMAHUEM THUPOUJIHBIX TOPMOHOB Ha6J'IIO,HaIOTC${ W3MCHCHUS B KOCTHOM cHcTeMe. Y ,Z[eTeﬁ MMPpOUCXOANT
YCKOPCHUC DPOCTA. Karabonuueckoe HeﬁCTBHe TOPMOHOB MNPHUBOAUT K IMOTEPEC OelKa KOCTHOH TKaHH (ManI/IIIa
KOCTI/I), YTO TMPOSABIICTCA OCTCOIMOPO30M. Bomu B o0mactu COMHBI U B KOCTAX HMMEIOT “OCTeOHOpOTI/I‘ICCKOC”
MMPONUCXOXKACHUC.



Hapymenns ¢ynxunu LITHC nposBisioTcs pa3apakuTelbHOCTBI0, 0ECTIOKOWCTBOM, TTOBHIIIEHHOW BO30YANMOCTEIO,
aOMIIBHOCTBIO HACTPOEHMs, MOTEepel CIIOCOOHOCTH KOHIICHTPUPOBATH BHHMaHHE (OONBHOM NEpeKIovyaeTcst ¢
OTHOM MBICIH Ha JPYTyl0), PaccTpoicTBa CHa, WHOTJA JENpeccHs M Jae NCUXHUYECKHE PEeaknuH. VICcTHHHBIE
IICUX 03Bl BCTPEYAIOTCS PEAKO.

Hapymennst pyHKIn# MOJIOBBIX jKeJle3 MPOSBIISIOTCS B BUJIE OJUTO- WJIM aMEHOPEH, CHIDKEHHEM (epTHIILHOCTH. Y
MY)KYHMH HOSIBIISIETCS] THHEKOMACTHS KaK CJIeJICTBUE HApYIICHUs] 0OMEHa TT0JIOBBIX TOPMOHOB B MEYEHU M U3MEHEHHS
COOTHONIEHHS 3CTPOT€HOB M aHjaporeHoB. CHIpKaroTcs nmoOuno u moreHuus. Kpome Toro, mpoBeieHHBIE HaMHU
nccnenosanus (M.M. banabonkun u T.B Moxopr, 1983) nokaszanu, 4to y OG0nbHBIX ITUPQPY3HBIM TOKCHYECKHM
3000M UMeETCs THITEPIIPOJIAKTHHEMUS, KOTOpasi KOPPEJIMPYET C HAapYyIICHUAMH ()yHKIHH TTOJIOBBIX JKEJe3.

Kaxaa u momuypust MOryT OBITH CUMIITOMaMH 1uabera B TOM Cilydae, eciu y OONbHOro 1o 3aboseBaHus ObLia
HApyIIeHa TOJNEPAHTHOCTh K TJIOKO3e, a W30BITOK THUPOUIHBIX TOPMOHOB CIIOCOOCTBYET JCKOMIICHCAIIMH
YIIIEBOAHOr0 OOMEHA BILUIOTH JI0 Pa3BUTHS SIBHOTO CaxapHOro auadera.

[pu tuddy3sHoM TokcuueckoM 300€ B OOJIBIIMHCTBE CIy4aeB UMEIOTCS XapaKTepHble U3MeHeHus (OJieck ria3 u ap.)
CO CTOPOHBI IJ1a3. [ a3Hble eI PaCIIUPEHBl, YTO CO3/IaeT BIIeYaTIIEHHE THEBHOT'O, YANBIEHHOTO WIIM HCIIYTaHHOTO
B3MVIA/la. MPOKO PACIIUpEHHbIE IJIa3Hble INEIM 4YacTO CO3JAl0T BIEUaTIeHHe Haluuusa dk3o¢TansMma. OxHAKo
sKk30(TaIbM XapakTepeH s OPTaIbMOIIATHH, KOTOpas HEpeaKo coueraercs ¢ AP (GY3HbIM TOKCHYECKHM 3000M.
XapakTepHO peIKoe MUTaHHE (CHMIITOM TellbBara), MUrMeHTanus Bek (cuMnToMm EsnnHeka), Kak HpaBHIIO, MpU
JJIUTCIIBHOM U TSXKCIJIOM TCUCHHUU 3a60HeBaHI/I${.

[Tpu B3rJIs11€ BHU3 MEX]Ly BEPXHHM BEKOM M Pay>KHON 000JIOYKOH MOSBISIETCS y4acToK ckiepsl (cumntom ['pede).
[Ipu B3rIsAe BBEpX TakKe OOHAPYKHMBAETCS YYaCTOK CKJIEPhI MEXKAY HIKHHAM BEKOM M PaIyKKOH (CHMITOM
Koxepa). Hapymienne KoHBepreHIMM TJa3HbIX s0mok (cumnroM MebOuyca). [lpu B3rmsme mnpsiMo HMHOrIA
BBISIBJISIETCS TTOJIOCKA CKJIEPHI MEXAY BEPXHUM BEKOM M Pajay’KHOH obonouko (cummnrtom Jlenbpumiuisi). Pa3zBurue
STHX CHMIITOMOB CBSI3aHO C YCHJIEHHEM TOHYyCa TJIaJIKMX MBIIICUYHBIX BOJIOKOH, YYacCTBYIOIIMX B IOJHHUMAaHUH
BEPXHEr0 BEKa, KOTOPbIE HHHEPBUPYIOTCSI CUMIIATUYECKO HEPBHOM CHCTEMOM.

AyronmMMyHHas oQTambMONAaTHS — CaMOCTOATEIbHOE ayTOMMMYHHOE 3a0o0ieBaHHe, MpelcTaBisioniee coOoi
KOMIUIEKCHOE ITIOpa)KeHHE TKaHeH OpOMTHI M CONPOBOXKAAIOIeecs MHGHIbTpanueld, OTeKoM M mpoiudepamueit
peTpoOynb0apHBIX MBI, KIETYaTKH W COCOUHHUTENBHOM TKaHW. B TedeHHe NecATKOB JeT O(TaabMOIaTHs
OIMCBIBAJIACh O HA3BaHUEM OTEYHOTO 3K30(TabMa, 3JI0Ka4EeCTBEHHOTO 3K30()TajbMa, HEHPOTUCTPOPHUIECKOTO
9K30(TaNbEMa, OpOUTONATUH, SHAOKPHHHOIO 3K30(TalbMa, THPOTOKCHYECKOro 3K30(TanmsMa u ap. Pasnnunblie
NpUBEACHHBIE HAa3BaHMSA OTPAXAIOT TMONBITKY CBA3aTh MaTOreHe3 oQTaabMONAaTHH C  [EPEYHCIICHHBIMH
COCTOSHMAMH. JIMmb B TMOCIEOHWE TONBl YHAlNOCh IOIYYUTh YyOEAWTENbHbIE OKa3aTeNbCTBa B IOJNB3Y
ayTOMMMYHHOTO TeHe3a OQTaJbMomaTuu. AyTOMMMYyHHas o(QTaabMONaTHs MOXKET BCTpedYaThCs — Kak
CaMOCTOATENbHOE, HE3aBIUCHUMOE OT TUPOTOKCHKO3a 3a00JIeBaHNe, B COYETAaHUH ¢ UM (Y3HBIM TOKCHIECKHM 3000M
WM ¢ HpeTHOHaNbHOW MuKceneMol. OIMcaHbl MHOT'OYHCIICHHBIE COYETaHHWs ayTOMMMYHHOH odTaabMomaTHu C
ayTOMMMYHHBIM THPOHIHUTOM, HMPOTEKAIOLIMM C HOPMaJIbHOW WM MOHKEHHON (YHKLHEH IUTOBUIHOH *KeIe3bl.
Ilo nmaHHBIM pa3NUYHBIX aBTOPOB, YacToTa AayTOMMMYHHOW O(TaJbMONATHH B COYETAaHHH ¢ AUGPY3HBIM
TOKCHYECKUM 3000M cocTaBisieT oT 5 1o 20%. IlpuMeHeHue aist AMAarHOCTHKK ayTOMMMYHHOH O(TaabMONaTHH
V3U, xommerotepHOl min MP-ToMorpaduu mokas3ano, 9To ayTOMMMYHHas O(pTaIbMONATHS B Pa3iIMIHON CTEIIeHU
ee IMPOSABIICHUS BCTpEUaeTcs Oojiee 4acTo, YeM CUHMTAJIOCh PaHbIIE, M €€ PaclpoCTPaHEHHOCTh COCTABIsET a0 40-
50% y OonbHBIX, CTpaAaomnX AUPPY3HBIM TOKCHUECKHM 3000M.

AyronMMyHHas: O()TaIbMOIATHS Yallle BCTPEYASTCS Y MYKYHH, IIPUYEM Yy JIMI OeJI0i pachkl OHa BCTpedaercs, o
JaHHBIM Pa3JIMYHBIX aBTOPOB, B 4-6 pa3 dalle, 4yeM y a3HaTCKHX WHACHIEB, NMPOKUBAIOIIMX B TeX e paloHax.
INoka3aHO, 4TO MCIIONB30BaHHE PAAMOAKTUBHOIO Hozma Il JiedeHus MUdEdy3HOro TOKCHUECKOro 300a yaBamBaeT
YacTOTYy PAa3BHTHSA ayTOMMMYHHOH odTanbMomaTtud, B TO BpeMs KaK XHPYPrHYECKOe JICUCHHE WU
MeIWKaMeHTO3Hasi Tepanus Iu((GY3HOro TOKCHYECKOro 300a He SBISMIOTCA (PakTopaMu pHCKAa pa3BUTHA
AYTOMMMYHHOH O()TaJbMOIATHH. AYTOMMMYHHYIO O(TalbMONATHIO CIEIyeT OTIMYaTh OT TJIa3HBIX CHMIITOMOB,
OIMCAHHBIX BBIIIE U SBISTIOIIMXCS YaCThIO CHHIPOMA THPOTOKCHKO3A.

XapaxkTepHbIM Ui ayTOMMMYHHOH O(TallbMONATUH SBILIETCS HAIMYHME SK30(TanbMa M KPOME 3TOro OOJIbHEIC
TIPEABSBISIOT XapaKTepHbIE jkaoObl Ha OONMM B TNIA3HBIX SI0JIOKAX, OMIyHIEHHE “TIecKa B IJla3ax’, CIE30TEUEHHE,
cBeT000s13Hb. [IOCTOSIHHO BBISBIISIIOTCS OTEYHOCTh BEK, MHBEKIHUSI COCYIOB CKJIEPHI M HOBOOOPA30BaHME COCY/IOB
(moxo#t mporHocTHYecKuit npu3Hak). Kak mpaBuio, sk30()TaqbM MpH ayTOMMMYHHOH O(TalbMOIaTHH HECKOIBKO
ACHMMETPHUYHBIN, MOXKET OBITh OJHOCTOPOHHHM, COYETAETCSI C OTEKOM, MHQHIBTpALHel BeK W KOHBIOHKTHBUTOM
(puc 20, cM. BkIeHKy). OTCYTCTBYET Iapaulesin3M B TedeHHH AU(Y3HOr0 TOKCHIECKOro 3002 1 0 TaIbMOIIATHH.



B HOpMe mpoTpy3us riasHoro s0ioka coctaBiser 16-19 mm. Pasznmuaror Tpu crenmeHM OQTaIbMONATHH, IMPH
KOTOPBIX MPOTPY3Us TIIA3HOTO s0J0Ka yBemuumBaeTcs Ha 3-4 MM, 5-7 MM u cBbIlle 8 MM COOTBETCTBEHHO.
AMeprKaHCKasi acCOIMAIUS IO 3a00IeBaHUSAM IIIUTOBUTHOM JKelle3bl IpeiaraecT U3MeHeHus a3 npu quddy3saom
TOKCHYECKOM 300€ TOApa3/IeNsiTh Ha ciIeaylomue Kinacchl: “0” — OTCYTCTBHE KakuxX- MO0 M3MeHeHu; 1-i kiace —
TOJIFKO PETPAKIUs BEPXHETO BEKa, KOTOpas JOCTaTOYHO BHIPAXKCHA NMPH HATUYMU THPOTOKCHKO3a W CHOHTAHHO
WCYe3aeT MPU SYTUPOUIHOM COCTOSHHUM; 2-H KIIACC — K yKa3aHHBIM BBINIC U3MEHCHUSAM IPHUCOCIUHSACTCS OTEK
MSATKUX TKaHeW (IMepuOpOUTANBHBIA OTEK), WHOTJA C OTEKOM W TIOKPACHECHHEM KOHBIOHKTHUBBI, 3-U KJIacC — K
TIepEYCICHHBIM CUMIITOMAaM IPHCOENUHSIETCS SK30(TalbM U MPOTPY3UsI TJIA3HOTO sI0JIOKa yBenW4MBaercs Ha 3-4
MM; 4-i1 KJlacc — yBeNWYEHHE MPOTPY3UH IJIA3HOro sI0J0Ka Ha 5-7 MM IO CPaBHEHHIO C HOPMOW M BOBJICUYEHHE B
BOCHAJIMTENBHBIN TATOJIOTMYECKUH TPOIECC TJIa3HBIX MBI, 5-H Kilacc — W3-32 BBIPAKEHHOTO 3K30()TaibMa B
MIATOJIOTHYECKUI TIPOIIeCC BOBJIEKAETCSl poroBuna (KepaTut); 6-il kilacc — M3-3a M3MEHEHHH Ha TJIa3HOM JHE U
BOBJICUECHUS! B MPOIIECC 3PUTEILHOTO HEPBa HAOJIOAETCSI CHIDKEHUE OCTPOTHI 3PEHHSL.

Takum 06pa30M, B TOCJICHEH KJ'IaCCI/I(i)I/IKaL[I/II/I K COOCTBEHHO 0(1)TaJ'II>MOHaTI/II/I CJIEAYET OTHECTHU KJIaCChbL 3'6, Toraa
Kak Kjacchbl 0-2 CJICAYET OTHOCUTD K I'Ia3HBIM CUMIITOMaM THPOTOKCHKO3a.

[pu 3naunTensHoM oprambmonatiu (III crenenn) riasHele sSOJIOKH BBICTYNAIOT U3 OPOWT, BEKH M KOHBIOHKTHBA
OTEYHBI, BOCIAJICHBI, Pa3BUBAETCS KEPATUT BCIIEJCTBHE MOCTOSHHOIO BBICHIXaHHSI POTOBHUIIBI U €€ U3bSI3BICHUS, YTO
MOXET IIPUBOJIUTH K Pa3BUTHIO “OeibMa’ M CHU)KEHHIO 3PEHHS BILUIOTH JIO TIOJTHOH CIIENOTHI.

H3mMeHeHns Ipu ayTOMMM YHHOH O(TalIbMONATHH MPEUMYIIECTBEHHO HAOIIONAIOTCS B MBIIINAX TJIa3HUIIBI, @ TAKXKe
B CNIE3HBIX XKene3ax M peTpoOyiabO0apHON XKHUPOBOH KieTdyaTke. BoBiexaroTcss B NMaTOJOTMUECKUX IPOLECC BCe
CTPYKTYPHBIE SJIEMEHTHI OpOWTHI. BbIsBiIsieTcss MecTHas nuMdarnueckas MHOHIBTPALUS U HWHTEPCTHIHAIBHBIHA
oTeK, OCOOEHHO MBIIII, 00BEM KOTOpPBIX yBenauuuBaercs B 7-10 pa3 mo cpaBHEHMIO C HOPMOW. YBeJIHYEHHE
BCIIE/ICTBHE STOr0 o0bema OpOWTHI MPUBOAUT K TMOSBICHUIO 3K30(TanbMa. M3MeHeHus B Havaj bHOM IEpUOjIe
pa3Butus Oo(TaIbMONATHH XapaKTEPU3YIOTCS NPEHMYIIECTBEHHO SBICHUSMH HHOUIBTPALUH IEPEUHCICHHBIX
TKaHel, a MpH JJIUTEIbHOM TEYEHHH ayTOMMMYHHOH O(TalbMONATHH B MOPa)KEHHBIX TKaHSIX Pa3BUBAIOTCS YKe
HeoOpaTuMble siBieHUs (GuOposa. I[locienHuil TNPUBOOWT K OrPaHMYCHHUIO [IBIDKEHMH IWIa3HOro s0Joka,
MPOrPECCUPOBAHHMIO SK30()TaIbMa, YXYALIEHHIO 3pEHHUS BCIICICTBIE BEHO3HOTO 3aCTOSI B COCYAaX CETUaTKH.

OmnycaHbl Clly4ayl OKKJIIO3MU LIEHTPaJbHOW BEHBI CETYAaTKH, HEHPOIATHs ITTa3HOTO HEpBa, a TaKkXkKe IOTepsl 3peHHs
BCJICICTBE MEXaHMYECKOrO CHABJIEHUS TJIAa3HOTO HEepBa OTEYHOM, yBEIMYEHHOH B 00BeMe peTpolynbOapHOi
kneruatkod. B.M. MazypoB u ap. (1991) npu oOciieioBaHuM ¢ OMOIIBI0 KOMITBIOTEPHOW TOMOTrpa(uu BBISIBUIIN
HECKOJIBKO BAapHaHTOB MATOJIOTMYECKMX M3MEHEHHH B OpOWTE: a) NPEeHMYIIECTBEHHOE YBEIWYEHHE OObeMa
IJ1a30IBUraTeNIbHBIX MBIIIL, 0) NPEUMYLIECTBEHHOE YBEINUEHUE 00beMa peTpoOyap0apHON KIeTYaTKH, Ha3BaHHOE
HUMH CMELIaHHBIH TUIT U3MEHEHUH, IPH KOTOPOM BBISBIISIETCS YBEIIMUEHHUE TIOYTH B OJMHAKOBOM CTEIIEHH M MBI, 1
kneruatky. OOcnenoBanue opouT ¢ nomoiibio Y3U BBIBISET yBelMUEHHE MPOTSHKEHHOCTH PEeTpoOynbOapHOro
MPOCTPAHCTBA, YTONIIEHHE IPSIMBIX TIIa30ABUTATENIbHBIX MBIIII U YBEIHYEHHE UX aKycTudeckor miotHoctH. 10.T.
@umikuna (1985) nogyepkuBaeT, 4TO OCHOBHBIM dXOTpaUuecKuM MPU3HAKOM, OTJIMYAIOIINM CTaJui0 pudpo3a oT
UHOUIBTPATUBHOM CTaIuM, SBISCTCS 3HAYUTENBHOE YBEJIMYEHHE AaKyCTHYeCKOH IUIOTHOCTH MBIIIL IJIa3a.
[oBeilIeHHOE peTpoOyIBOapHOE JaBlIeHUE B pe3yibraTe JUM(OUIHON MHOWIbTpAIMK, HAKOIUICHHUS JKUIKOCTH U
OTeKa PeTPOOPOUTATIBHBIX U PeTPOoOYIILOapHBIX TKaHEH He TOJNBKO MPHBOIHT K BBHITAIKUBAHHIO TTIA3HOTO SOJI0KA U3
TJIa3HULBI — SK30(TANBMY, HO H SIBISETCS MPUYMHON CHABIICHHS 3PHTEIBHOTO HEPBA C IOTEpEel 3pEHHS U MOXET
BBI3BaTh TPOMOO3 BEH ceT4aTKu. VI3MEeHEeH s B ITIa3HBIX MBIIIAX MPUBOIAT K JTUILIOHH.

AYTOMMMYHHbIE MEXaHHU3MBI PA3BUTHS OPTAIBMONATHH IOATBEP)KICHB MHOTOYMCICHHBIMH HCCICIOBaHUAMH. B
MBIIIIAX T7la3a U peTpoOyIbOapHOH KIIETYaTKe HMEET MECTO XapaKTepHas Ui ayTOMMMYHHBIX IIPOLIECCOB
uunprpamms CD4+ u CD8+ numdonuramu u mMakpodaramu. Ha ¢pubpobiacrax u3 TkaHel OpOUT BBISBISETCS
skcnpeccus reHoB HLA 11 xiracca. AyroaktuBupoBaHsbie TuM@orutsl CD4+ u CD8+ ¢ ygactuem maxpodaros u
Pa3UYHBIX MTOKMHOB (Q-UHTEpdEpOH, HHTEpIeHKHH-1, (akTop HEKpo3a omyxoiei, b-TpanchopMupyromwmii
(dakTop pocta, (HaKTOpBI, AKTHBHPYIOIIHE POCcT M (PyHKIMIO (HUOPOOIACTOB, M [p.) CTUMYIHUPYIOT MECTHEIE
(udpoOIACTBI, KOTOPHIE YCHIMBAIOT CHHTE3 TIMKO3aMUHTINKAHOB, SBISIOMNXCS THAPOPOOHBIMH CTPYKTYpaMH,
YTO U CHOCOOCTBYET MOIIIHOMY OTEKY U YBEIMUYEHHIO 00beMa TKaHeil opouTsl. [locienane crmocoOCTBYIOT MECTHOM
THIIOKCHH, KOTOpasi B CBOIO OYepe/b YCUIIMBAET CHHTE3 TIIMKO3aMUHOTTTHKaHOB.

Ponp KJI€TOYHO-OMOCPEIOBAHHOTO M T'yMOPAJIBHOTO MMMYHHTETa B Pa3BUTHH ayTOMMMYHHOH O(TaIbMONaTHH
HEO/IMHAKOBA M 3aBHCHT OT NPO(QMIS CEKPEeTHPYEeMBIX IMTOKMHOB. METOZOM MENHOH IMOIMMEpa3HON peakIun
McLachlan n. coast. (1994) ycranoBwin Hanuune 2 THIOB T-XenblepoB B OPONTAIBHBIX TKaHAX NpH Juddy3HOM
TokcnaeckoM 300e. T-xembreps! | Tuma cekperupyror g-unrephepon, a T-xensnepsr 11 Tuna — naTepaeiikun-4 u 5.
Wnrepneiikua-10 B He3HAUMTENBHBIX KOJIMYECTBAX CEKpeTHpyercss T-xembrepamMu 0o0OMX THIOB. B martorenese
o(rarpMONIaTHH, IO MHEHHIO aBTOPOB, KITFOUEBAast POk IPUHAUICKUT HHTEPIIEHKIHY-4, a He §-uHTepdepoHy.



[pomugeparust akTHBUPOBAHHBIX T-TUM(OIIUTOB CTUMYITHPYET TYMOPATHHBI HIMMYHUATET U 00pa30BaHUC aHTUTEN
K MBIIIIAM TJIa3HUIE! U (HUOpodIacTaM OpOUTATHHBIX TKaHCH. BBIABISIOTCS aHTUTENa K aHTUTeHY ¢ MOJ. M. 55, 64
n 95 x/la. Ilpu odrampmomnartuy, coderaromieiicss ¢ TUPPY3HBIM TOKCHYECKHM 3000M, B MBIIIIAX IJIa3a,
SH/IOTEIHATHHBIX W WHTEPCTUIMATBHBIX KIETKAaX BEIABIsLCTCS dKcnpeccus reHoB HLA-DR, HO mpenMyIecTBeHHO
reHa Oernka-70 TeMmepaTypHOro IIokKa.

HccnenoBanusiMu TOCIIETHHUX JIET YCTAHOBJICHO, YTO OJJHAM M3 aHTUTCHOB, K KOTOPOMY OOpa3yroTcsi aHTHTeNa pU
aAyTOMMMYHHO# odrambmomnarun, siBiusiercss perentop k TTIL. Tak, H. Burch u coaer. (1994), ucnoms3ys
AHTUCHIBOPOTKY K BBICOKOMMMYHHOH dactu peuentopa TTI' denoBeka (mociieoBaTebHOCTh aMUHOKHCIOT 352-
367), uneHTUGUIIMPOBATTH METOJIOM UMMYHOOJIOTHHTA HECKOJIBKO OCJIKOB ¢ Mo M. 95, 71 u 18 k/la, yuacTByrommx
B IaTOTeHE3€ ayTOMMMYHHOH O(TaJbMOINaTHH, codeTaromeiics ¢ tuddy3HbIM TOKCHYECKUM 3000M. Jlpyras rpymma
uccnenonateneii (R. Pascke u coaBT., 1994) B peTpoopOUTANEHBIX MBIIMIIAX, GHOpoOIACTaX, MOHOHYKICAPHBIX
KJIETKaX KpOBH OOHApyXHWJIM TpaHCKpunThl penentopa TTI. bomee Toro, mmeno wmecro oOpazoBaHue
TIMKO3aMHHOTIMKAHOB B KyJIbType (hudpodiactoB moy BausaueM Obrubero TTI, Torna kak pekomOuHantHbid TTT
YeJoBeKa, Jake B BBICOKOM KOHIGHTPAlMM, HE CTHMYJIHPOBAJI CHHTE3 TIJIMKO3aMHMHOIJIMKAaHOB. BpickazaHo
MIPEANOIOKEHHE O HAJWYMU B OpOWTANHBIX TKaHSX JIMIIb SKCTPAKIETOYHOH wactu penentopa k TTI, koropblit
MIPOSIBIISIET CBOMCTBA HE(YHKIMOHAIBLHOTO ayTOaHTHI'€HA. OTH JaHHBIE COOTBETCTBYIOT pPE3YJbTaTaM JPYrHx
HCCIIEIOBAaHUH, B KOTOPBIX TOKa3aHo, uTo (GuOpodmactel conepkat PHK, komupyroliyro BHEKIETOYHBIH IOMEH
peuenropa TTI', u 4ro nmpu ayToMMMYHHOW O TaNbMOINATHHN YAAJIOCh OOHAPYKUTh TOYEUHYIO MYTAIMIO, BEIYLIYIO
K 3aMeHe TPEOHMHA Ha MPOJHMH B dKcTpakierouHoMm jaomene perentopa TTI (R.S. Bahn u coasr., 1993; A.
Feliciello u coart., 1993; R. Bahn u coast. 1994). Takoit myrautHsii penentop kK TTI, BbiABIsieMbIii B
¢ubpobnacrax npu odhTasIbMONATHA M NPETUOMATBLHON MHKceneMe, couerarolneiics ¢ AupQy3HbIM TOKCHYECKHM
3000M, MOXET WMETh, N0 MHEHHIO aBTOPOB, YHHMKaJbHbIE MMMYHOTE€HETHYECKHE CBOWCTBA M Y4acTBOBATh B
NaToreHe3e AayroMMMYyHHOH oQTaabMomnaTHd. OTOT ayTOaHTHreH (uOpoOIacTOB MOXET pPacro3HaBaThCS
muMdonuTamu, HampapieHHbIMH TpoTHB penentopa TTID mpu auddysHom tokcuueckom 3o00e. Ilociemyromas
UHOUIBTpaIMsl TKaHeH OpOMTHI AKTUBHPOBAHHBIMH LIUTOKHHIPOIYIHMPYIOIIUMH JIUM(OIUTAMU CONPOBOXKAALETCS,
BEpOsITHEE BCEro, M30BITOYHBIM CHHTE30M TJIMKO3aMWUHOTJIMKAHOB ¥ JIONOJHUTENIBHOW mponudeparuen
(uOpoO6IACTOB U BOBJICUECHHBIX B MPOIIECC TKAHEH.

[MpernbuanbHas (JIOKajgbHAs) MHKEAEMa SBISETCA TaKKe CaMOCTOATENbHBIM AayTOMMMYHHBIM 3a00NeBaHHEM H
BcTpeuaercss npu Iuddy3HOM TOKCHYECKOM 300€ 3HAauMTelIbHO peke (He Oonee 4% momynsiiuu OONBHBIX
a1 (dy3HBIM TOKCHUECKMM 3000M), 4eM ayrouMMyHHas odranbmonarus. TepMUH MpeTHOHanbHas MHUKCeIeMa He
COOTBETCTBYET COBPEMEHHOMY B3IJIIQy HAa IIaTOreHE3 M pa3BUTUE OTOH maToiorud. HexoTopele aBTOpHI
0003HAYAIOT 3TH MOPa)XXCHHsS KOXXHBIX IOKPOBOB Kak ‘‘mepmonarus’. C Hamied TOYKM 3peHHs, MpaBHUIIbHEE
0003HaYaTh TaKWe HM3MEHEHHs KOXXHBIX MOKPOBOB KaK ‘‘ayTOMMMYHHas JepMornartus’, KOTopas MOYTH BCerja
coderaercs ¢ HajauuueM o(rarbMonaTuu. Kak mpaBuio, mopaxaercst Koka INepefHeld MOBEpXHOCTH TOJNEHH, OHa
CTAHOBHTCSl OTEYHOH, YTOJNIIEHHOW, C BHICTYHNAIOIIMMHU BOJIOCSIHBIMH (DOIIMKYJIAMH, IMypIIypHO-KPacHOr'O IBETa U
HarmoMuHaeT Koxy anenbcuHa (puc. 20, 0). JleifcTBuTeNnbHO, Hambolee YacTo ayTOMMMYHHAs AEpMONATHSL
MPOSIBIISIETCS MOPa’KeHUEM KOXKHU IIepeHell MOBepXHOCTH rofieHd. OIHAKO TakHe jKe MOpPaKeHHs BCTPEYaroTCs Ha
KOX€ TBUIBHOM IOBEPXHOCTH W HaJbLiax KUCTHU. [lopa)keHHe 4acTo CONMpOBOXKIAETCS 3HAUYUTEIBHOM 3pUTEMON U
3yaoM. ['mcronormuecku B mepUdepHueckoM ciIoe KOXKH OOHAPY)KHBAIOTCSA OTEK, IOBBINICHHAS WHOUIBTPALNL
MYKOIIONICaXapuIaMy U M30BITOYHOE KOJIMYECTBO MYIIMHA, KOTOpOE Kak Obl “pacuieruiseT” MydKd KoJUIareHa Ha
OTZENIbHBIE KOJUIATEHOBBIE BOJOKHA. MHOTZa ayToMMMyHHas OEpMONATHS, TaK kK€ KaK W ayTOMMMYHHAs
oranemMonatusi, Bo3HHKaeT 4epe3 4-20 mec. mocie jedeHus: AUPPY3HOro TOKCHUECKOro 300a pajnOaKTHBHBIM
Homom.

Puc 20. Odranbmonarus (a) u npeTuéuaibHasi MukceaemMa (6) npu qudgy3HoM TOKCHUECKOM 300e.

AxpornaTusi — XapakTepHbIE M3MEHEHUs (OTEYHOCTh MSATKMX TKaHEH M MOAJIEKAIIMX KOCTHBIX TKaHEW B oOiiacTu
KHCTEH (ajlaHT¥ IMaJbIEB, KOCTH 3aIsicThsl). Ha peHTreHorpaMmax BBISBISIOTCS CyOneprocTaabHble 00pa3oBaHus
KOCTHOM TKaHH, KOTOpPBIE BBITJISIIAT, KaK ITy3bIPM MBUTBHOW NEHBI. OTH H3MEHEHHUs] OOBIYHO COYETAaroTCS C
TUPOTOKCHUKO30M, OQTanbMonaTned W TNpeTHOMambHOW MuKceneMol. I[Ipw OTCYTCTBHMM MOCHEAHWX AWArHO3
aKpomaTHH 3aTpPyJHHUTENICH W B TaKUX cCilIydasx HeoOxommMma 1uddepeHrnanbias AWarHoCTHKA MEXITy
aKpoOMerajnel, JerouHol runepTpopudeckoil ocreoaprponaTreil. /s moATBep KICHUS THarHO3a aKpolaTHH



HEOOXOMMMO CKaHWPOBAaHUE ITOPAKEHHOH 00JacTH TMociie BHYTPUBCHHOTrO BBemeHHs 99mTc-mmpodocdata.
BoBneueHHbIe B Mporecc MSTKHE W KOCTHBIE TKAHH MOYTH M30MPATENIbHO TOTJIONIAIOT, KAK U YYaCTKU MOPAXKEHUS
MIpeTHONAaIbHON MHUKCEIEMbI, YKa3aHHBIH H30TOII.

OCcoOeHHOCTBIO KIIMHUYECKOTrO TedeHHs AU((Py3HOr0 TOKCHUECKOro 300a y JeTeil M MOAPOCTKOB SIBJISETCS, KaK
MIPaBWJIO, OTCYTCTBHE KJIACCHYECKMX IMPU3HAKOB 3aboneBaHuss W odraspmonatun. CpaBHHUTEIBHO  PEIKO
i Gy3HBIH TOKCHUECKHH 300 BCTpedaercss y JETeH JTONIKOIBHOTO BO3pacra, TOrja Kak 4acToTa 3aboseBaHMA
YBEJIMYMBAETCS B ITOJJPOCTKOBOM BO3pacTe, MpUUIeM Y JeBouek TuQdy3HbIi ToKkcuueckuii 300 BcTpedaercs B 5-7 pas
yamie, 4eM y MaJbuMKOB. Takue OOJbHbIE NPEIbSBISIOT JKaT00bl Ha TOBBILICHHYIO YTOMIIIEMOCTH M OOIIYIO
cnabocTh, CHW)KEHHE CIIOCOOHOCTH B KOHIEHTPAalMM BHHUMaHMS. [lOJPOCTKM HAYMHAIOT IUIOXO  YYHTHCS,
MIPOITYCKAIOT IIIKOJTY, HAOJIONAIOTCS W3MEHEHHs B IOBEICHHH. Y JI€BOYEK IO3XKE, YeM OOBIYHO, MOSIBISIOTCS
MEHapXe M yCTaHAaBIIMBAETCS MEHCTpYaJbHBIM UK. [lluToBHaHAs jkene3a He HOCTUTaeT B OOJBIIMHCTBE CIy4acB
pa3MepoB, HaOIMromaeMbIX Npu AUGQY3HOM TOKCHYECKOM 300e y B3pocibix. KimHuueckoe u JrabopaTtopHOe
oOcrnetoBane OONBHBIX B TaKUX CIy4asX MO3BOJISIET CBOEBPEMEHHO JWArHOCTHPOBATh 3a00JIeBaHUE U MTPOBOJHUTH
HEOOXOIUMYIO TEPaTHIO.

B.I'. Bapano (1977) mnpemmaraer cleAyrolue KPUTEPHHU MJs OICHKH CTEMEHH TKECTH THUPOTOKCHKO3A.
Tuporokcukos | crenenn conpoBoKIaeTcs HEPE3KO BHIPAKEHHOW CUMIITOMATHKOW, Mmynbe He Ooiee 100 B MUHYTY,
OCHOBHOW 00MeH He mpeBbimaer +30%, npu3HaKoB HapylleHWs (YHKIMU OPYTrHX OpraHoB W cucteM Her. Jlis
TUpOTOKCHKO03a 1] cTeneHn xapakTepHbl OTYETIIMBO BBIPAYKEHHAsI CHMIITOMATHKA ITPH 3HAYUTEIBHON MOTEpEe MacChl
Tena, HapyiieHus (GYHKIHU SKETYyIOYHO-KUIIEYHOro Tpakta, Taxukapaus 100-120 B MuHYTY € 3Snu3oiaMu
HapyuieHus putMa, ocHoBHOW oOMeH ot +30 mo 60%. Ilpu Tuporokcukosze Il cremenm (Bucuepomatmyeckas
¢dopma, KoTopasi 0e3 Je4eHHsS MOXET NPOrpecCHpOBaTh B KaXeKCHUECKYIO (hOpMY) HaOIIIOAAIOTCS BBIPAKEHHBIN
nedunMT Macchl Tena, Taxukapaus cBeimie 120 B MMHYTY, HepeiKO MepuaTeibHas apUTMUs, cepjedHas
HEIOCTATOYHOCTD, MOPAKEHHE TICUCHH, OCHOBHOM 00MeH mpeBbiiiaetr +60%.

Bospiyro onacHOCTh JUlsl KHM3HU TPECTaBIIsIET THPOTOKCHYECKHMii Kpu3, KoTopblid BeTpeyaercs y 0,02 — 0,05%
OONIbHBIX U OOBIYHO Pa3BUBAETCS IMOJ] BIMSIHHEM IPOBOLHUPYIOMINX (akTopoB. Cpeny HUX Ha MEPBOM MECTE CTOUT
TpaBMa (XMPYpPrMUECKOE BMEIIATENbCTBO HA IIUTOBHMIHON JKele3e WM JAPYIMX oOpraHax, rpyoas najbnanus
IIMTOBHU/THOM KeJIe3bl), HEMPOXOAMMOCTh KHIIICUHHUKA, NICUXHYEcKas TpaBMa, HHPApKT MUOKapaa. [Inaderuueckuit
KETOaIu/103, SMOLMOHAIBHBIN CTpPecC, MpHeM M30BITOYHOrO KOJNMYECTBA HOAA Y JIHI, NPOKUBAIOIINX B YCIOBHSIX
HOMHOM HENOCTATOYHOCTH, HWHTEPKYppeHTHble HH(MEKIMH (4acTo ITHEBMOHHUS), OEpeMEeHHOCTb, POJH,
pamuoiioarepanya. TUPOTOKCHYESCKMH KpH3 Yallle BOSHUKAET MpH AU Y3HOM TOKCHUECKOM 300€, YeM IpH JPYTUX
¢dopmax THpOTOKCHKO3a. OH MOYTH HUCKIIIOYUTEIBHO BCTPEYASTCS Y HKEHIIMH ¢ AUPPY3HBIM TOKCHYECKUM 3000M,
yaiie B Terioe Bpems rona (siero) u B 70% ciyyaeB pa3BuBaeTcs 0CTPO.

OCHOBHOE MECTO B NATOI€HE3e TUPOTOKCHYECKOrO KpHU3a OTBOAUTCS TUPOUIHBIM TOpMOHaM. Beie ykasbIBaioch,
4yTo rpy0as Majblalus, oNepanus Ha IIUTOBUIHOM jkene3e, NCHXWYECKHE TPABMBI MIPAIOT HNPOBOLUPYIOIIYIO,
“3aIyCKaloNIyl0” poiib B Pa3sBUTHM THPOTOKCHYECKOTO KpH3a, OCOOCHHO y HEJCUEHHBIX WM HEPEryIspHO
NPUHAMAIOIIUX TUPOCTaTHYECKHE MpernapaTsl 00ibHBIX. [lox BIMAHHMEM IEPEYNCICHHBIX MOMEHTOB ITPOHUCXOAUT
BHYTPUTHPOHIAIGHOE BBICBOOOXKEHIE TOPMOHOB M IIOCTYIICHHE HX B KPOBb. B HEKOTOPBIX CiIydasx THPOUIHBIE
TOPMOHBI BBICBOOOXKIAIOTCS M3 CBA3AHHOIO C OENKaMU (THPOKCHHCBS3BIBAIOIINHA TTIO0YIIUH U JIP.) KPOBH COCTOSHUS
IO BIMSHHEM IpHeMa JIeKapCTB (CaTMIMIATHL, KI0GHOpaT W Op.), KOTOpble KOHKYPUPYIOT C THPOUIHBIMH
TOPMOHAMH 3a CBSI3b C TUMH OeNKaMH, 0COOEHHO MOCIIe OKOHYAHHUS PHeMa THPOCTATHYECKUX IIPEerapaToB.

B GonpIIMHCTBE Ciy4aeB NPH THPOTOKCHYECKOM KpH3e WIM B Hadale €ro Pa3BUTHS BBIABIISAETCA IIOBBIIICHHE
comepxkanuss T3 u T4 B ceiBopoTke KpoBH. OIHAKO HET MOMHOH KOPPESALMH MEXIY YPOBHEM THPOMIHBIX
TOPMOHOB B KPOBH U CTETICHBIO BBIPa)KEHHOCTH KJIMHIMYECKHUX MPOSBICHUI THPOTOKCHKO3a. JTO CBSA3aHO, BEPOATHO,
C TeM, YTO BHEKJICTOYHBII YpPOBEHb THPOMIHBIX TOPMOHOB HE COOTBETCTBYET HX BHYTPHKIETOYHOMY COZEPIKaHUIO.
Y CTaHOBIIGHO, YTO TUPOKCHH B CBSI3aHHOU ()OpMe C TPAaHCTUPETHHOM KOMIUIEKCHUpYyeTcss MeMOpaHaMu KieTok U T4
TPaHCHOPTHUPYETCs BHYTPb MEMOpAaHBI, I7I¢ TIPOHCXOAUT ero kKoHBepcus B T3, a MoCIeHUIA MOCTyIaeT JIUIIb I10CIe
3TOr0 BO BHEKJIETOYHOE ITPOCTPAHCTBO M B KPOBb HIIM BHYTPhH KJIETOK. He HCKITIOUeHO, YTO NPH THPOTOKCHYECKOM
Kpu3e OJOKHpYETCs MOCTYIUICHHE 00pa30BaBIIETOCs B TONIIE MeMOpaHBI KIETKH 13 B KPOBB, BCIEACTBUE YETO OH
Jlajiee TPaHCIIOPTUPYETCS TONBKO K SIPY M MHTOXOHIPHUSIM KIIETKH.

W30BITOK THPOHMAHBIX TOPMOHOB BBI3BIBACT YCHICHHE KaTaOONM3Ma M YCKOPEHHE OKHCIHTEIBHBIX IMPOLECCOB
BHYTpH KieTkd. CHmkaercs macca Tena OONBHOro, OBICTPO PacXOYIOTCS MCTOYHHUKH SHEPIUU — YMEHBIIACTCS
coiepyKaHHMe TIIMKOTeHa W JKMpa B TedeHW. KaTaOomusM OeNKOB MBI CONPOBOXKIACTCS PE3KOH MBIICYHOH
crnabocteio. [loBBIIEHHE OKUCIMTENBHBIX TIPOIECCOB Ha mepupepud (OKUCICHHE J>KHPOB, VYITIEBOJOB H B
TIOCTIEJIHIOO OYepe/ib OSITKOB), ¢ OJHOM CTOPOHBI, TPEOYET IOCTOSHHOTO JJOCTATOYHOI'O KOJIMYECTBA KUCIOPO/a, a ¢
Jpyroil — oOpasyercss U30BITOYHOE KOJIMYECTBO TEIUIOBOW DHEPTHHM, KOTOPAas BBI3BIBAECT THUIEPTEPMHIO, HHOTAA JO
400C. HaOmromaemble TPH OSTOM TaxWKApAWsA, TAXWITHOD, TIIOBBIIICHHE CHCTOIUYECKOTO 00BeMa KpPOBU H
CHCTONIMYECKas apTepruaibHasi THICPTEH3US SBIISIOTCS 10 W3BECTHOM CTENICHW KOMIICHCATOPHBIMU PEaKIHAMH IS
YIIOBJIETBOPEHHUS TIOBBIIICHHOW MOTPEOHOCTH TepU(EPUIECKNX TKaHEH B KHCIOPOIE M PacCPENOTOUYCHUS
oOpazoBaBmieiics TEIIOBOH 3Hepruu. KpoMe Toro, TMpoOHWIHbIE TOPMOHBI MOTYT OKa3bIBaTh MPSIMOE TOKCHYECKOE
BIIMSIHUE HA CEP/ICUHYIO MBIIIILY.

Ot (akTOpel TPHBOMAT K PAa3BUTHIO CEPIIEYHO-COCYJUCTOH HEAOCTATOYHOCTH M MEpIATENbHOH apUTMHUH.
N36bITOYHOE KOMMYECTBO THPOWAHBIX TOPMOHOB B KpOBM BbI3bIBaeT HapymieHus ¢ynkiun LTHC u xemymouHo-
KHIIIEYHOTO TPAKTA.



Huddy3Helii TOKCHYecknit 300 COPOBOXKIAAETCS MTOBBIIEHNEM CKOPOCTH 0OMEHa KOPTHKOCTEPOHIOB B OpraHH3Me,
YCWIEHHEM WX pacrhaja, BBIBEACHHS W IPEUMYIIECTBEHHBIM 00pa3OBaHWEM MEHee aKTHBHBIX coeAnHeHuil. B
pe3ynbTare mpu 3TOM 3a00JIeBaHUM pa3BUBAETCS OTHOCUTENbHAs HAIIOYEYHHWKOBAs HEZOCTATOUYHOCTh, KOTOpas
YCHJIMBAETCS TIPU THPOTOKCHIECKOM KpH3E.

Kpome Toro, npu THpOTOKCHKO3€ BOOOIIE, a 0COOCHHO MPH THPOTOKCHYECKOM KpH3e HaOII01aeTCsl akTHBUPOBAHHE
KaJUTMKPEMH-KMHUHOBOH ~CHUCTEMBI, YTO TPOSBIISIETCS PE3KWM IIOBBIMICHHEM COJIEpKaHUsl OpaJuKHHUHA,
KWHUHOT€HA, aKTUBHOCTH KMHUHA3 M APYTMX KOMIIOHEHTOB CHUCTEMBI. DTH HapyLIEHHs MPUBOJIAT K BBIPA)KEHHBIM
paccTpoiicTBaM MUKPOLMPKYJISINK, Pa3BUTHIO HEOOpaTHMMOW THIOTEH3WHM M KOJUIAICA, KOTOpBIE SIBIISIOTCS
HEOTHEMJIEMOW YacCThI0 KIIMHIMYECKOW KapTHHBI (PUHAIBHOMN CTaJIMH THPOTOKCHYECKOTO KpH3a.

KnuHuKa THPOTOKCHYECKOTO KpH3a CONPOBOXKIACTCS PE3KHM HapylIeHHeM (QYHKIWH psla CHCTEM M OpraHoB, B
yactHoctd 1ITHC, cepaedHo-coCyauCTOM, Kelya09HO-KUIIEYHOMH, THIT0TaIaMo-THIIOQH3apHO-HaAOYECHUKOBOH, a
TaKKe NMEeYeHHU U MovyeK. BeIpaskeHbl ICUXUYECKOe U JBUraTeIbHOe OECIIOKOHCTBO BIUIOTH JIO OCTPOTO TICUX03a HIIH,
Ha00OpOT, COHJIMBOCTH (peXke), Je30pHEHTALMs M Ja)ke KOMAaTO3HOE COCTOSHHE, BBICOKAas TeMIleparypa (BbIIIE
380C), ynymbe, Oonmu B oOJIacTH cepiiia, Taxukapaus, nocturaromas 150 B MUHYTY, MHOTJa MepliaTeiabHas
apuT™Musi. Y TIOXKWIBIX OOJBHBIX TIOBBIILICHWE TEMIEPAaTypbl MOXKET OBbITh JIUIIb HE3HAuuTeNnbHBIM. YacToTa
Cep/ICYHBIX COKpAIlEHNH, KaK MPaBHJIO, HE COOTBETCTBYET IMOBBIIICHUIO TEMIIEPATYpPHI, T.€. MPEBBIIIAET TAaKOBYIO,
HaOMIoaeMyl0 TIpU TUHEPTEPMUM Jpyrod sThoiorud (MHGpekuus u 1. 1m.). Koxka ropsdas, runepeMupoBaHa,
BJI&)KHAs OT MPO(Qy3HOro MoTa, ¢ THIEPIUIMEHTalel CKIaloK. bony B jKMBOTE, COMPOBOXKIAIONIMECS TOLIHOTOM,
JMapeei, MHOTIa JKEeNTYXOH U PeKo KapTHHOM OCTPOro jkuBoTa. Yacto rematomerainus, 0COOEHHO NIPH CEpAEYHO-
COCYZIMCTOM HEIOCTATOYHOCTH. YBEIMUUBAETCS MHUHYTHBII 00BEM M IPOHUCXOIWT TepepacrpenesieHne KPOBU OT
BHYTPEHHHUX OPraHOB Ha Mepu(epuro sl paccpeioTOYeHUs] 00pa3yronieicsi B M30bITOYHOM KOJIMYECTBE TEIUIOBON
sHepruu. Hapymenne QpyHKIMM redeHH MOXET OBbITh CIEICTBHEM TaKOro IepepacrpezencHust Kposu. [lyabcoBoe
JAaBJICHHUC M OKCHUI'CHALlUA BEHO3HOM KpOBH YBCJINYNBAIOTCA. BCHG}ICTBI/IG 9TOI'0 YBCIMYMUBACTCA KIHMPEHC KakK
OHJOTCHHBIX T'OPMOHOB, TaK W pPas3JIMYHBIX JICKAPCTBCHHBLIX IIp€rapaTroB, 4YTO HeO6X0}II/IMO UMETh B BUAY IPHU
MpOBEACHNU TCpanuu. HpH THPOTOKCHYECKOM KPHU3€ TIOBBINIACTCS YYBCTBHUTCJIBHOCTH K b-a}lpeHepFI/I‘{eCKI/IM
aroHucraMm. YKa3zaHHOE JUKTYeT HEOOXOJUMOCTh TIPOBE/ICHHsS MOHHUTOPHPOBAHMS IOKa3aTelied CepedyHo-
COCYIUCTOMN JEATENBHOCTH MPU JIEYEHUU TUPOTOKCUYECKOT0 KpH3a.

BbIpa)K€HHOCTh TICMXOHEBPOJIOTMYECKUX CHMITOMOB THPOTOKCHYECKOrO KpH3a HMMEET M IMPOrHOCTHYECKOE
3Ha4YEHME, TaK KaK POrpeccCUpyroliasl CIyTaHHOCTb CO3HAHUSI, OTEPsI OPUEHTUPOBKH, 3aTOPMOKEHHOCTD SIBJISIOTCS
MIPEIBECTHUKAMHU TUPOTOKCHYECKOH KOMBI, TIOUTH BCET/la 3aKaHIMBAIOILEHCS JIETAIbHO.

HeGnaronpusaTHeIM NPOTHOCTHYECKMM MPHU3HAKOM IIPH THPOTOKCHYECKOM KPH3€ CIYXHT JKEITyXa, IMOSBJICHUE
KOTOPOM YKa3bIBa€T HA yrpO3y MEUEHOUYHOU HEJOCTATOYHOCTH.

CaMbIM ONACHBIM OCJIO0KHEHHEM THPOTOKCHYECKOr0 KpH3a SBIISIETCS CepAEeYHO-COCYIHCTas HEAOCTATOUHOCTb.
Juctpodusi Muokapia H CHIKEHHE ero (yHKIMOHAJIbHBIX pe3epBOB, pa3BuBatoinuecs mpu auddy3HOM
TOKCHYECKOM 300€, yCYryOJsIOTCS THUIOKCHEH, BBIPAKCHHBIMH META0OMMYECKHUMH ¥ MUKPOLUPKYIATOPHBIMU
HapyLIEHUIMHU B TEYEHHUHM THPOTOKCHYECKOro Kpu3a. B 3TOH CBA3M OKOJIO MOJIOBUHBI JICTAIBHBIX HCXOJOB IpU
TUPOTOKCHUECKOM KpPHU3€ CBA3aHO C Pa3BUTHEM OCTPOH CeplledHO-COCYIUCTON HEOCTATOYHOCTH.

B nepuox THpOTOKCHYECKOro KpHu3a HaOmoaeTcs JaubHeHIee MOBBIICHIE ColepskaHust o0mero 1 ceodognoro T3
u T4 B cbIBOPOTKE KPOBH, OJJHAKO UX OINpEAEICHHE He TpeOyeTcs Ui MOATBEPKACHUS TUPOTOKCHYECKOrO KpHU3a.
Bornpuiee 3HaueHHe mMeeT omnpeneneHHe (YHKUUM NEYEHH, TOYEK U COACp)KaHHE SJIEKTPOIUTOB B CBHIBOPOTKE
KpoBH. BoccraHoBiIeHHE HOPMAalbHOrO BOAHO-YIEKTPOIMTHOrO OajaHca B IEPHOA JICUSHHS  SBIIACTCS
00s13aTeIbHBIM YCIOBHUEM YCIICITHOM Tepany THPOTOKCHYECKOI0 KPH3a.

Huazno3 u_oudpdhpepenyuanvnas ouaznocmuka. Jlnaraos nud@dy3sHOro TOKCHYECKOro 300a OCHOBBIBACTCA Ha
pe3ynbTaTax KIMHAYECKOro 00CIEe0OBaHNS U MOATBEP)KIAETCSI IAOOpaTOPHBIMU TaHHBIMH. HeobxoanmMo oTMeTHTS,
YTO B MOJMKIMHUYECKHX YCJIOBHAX Yallleé BCTPEUAETCsl TMIEPAMArHOCTHKA IU((y3HOrO0 TOKCHYECKOro 300a, U
HEPEIKO CPEIH JIMIL, IOCTYMAONMX B OTAEICHHS YHJOKPUHOIOTHUH C TAKMM IMAarHO30M, BBISBIISIOTCS OOJBHBIE C
HEBpPACTEHUEH, HAPYIICHUSIMU TICHXMKH, HEHPOIMPKYIATOPHOW mucronued. Ecmu y GombHOro ¢ aud¢y3HsiM
TOKCHYECKUM 3000M KHCTh TEIUIAsl U BIa)KHAsA, TO y OONBHOrO HEBPACTCHUEH — XOJIOIHAS, BIa)KHAs OT JIMIIKOTO
T0Ta.

[loxynanue MoxeT HaOMIONATHCS NMPH OOOMX COCTOSIHMSX, OJHAKO IIPHU HEHPONMPKYIATOPHOW AWMCTOHMH, Kak
TIPaBMIIO, YMEPEHHOE CHIDKEHNE BECa COMPOBOXKIACTCSI CHIKEHHEM alleTHTa, Mmpu Jud(y3HOM TOKCHUECKOM 300€
amnneTuT HE TOJBKO HE CHIKEH, HO TMOBbIMICH. HecMOTps Ha 3HAYMTENbHO OONBIIMN MPHEM NHIIHA y OONBHBIX
T (y3HBIM TOKCHYECKHM 3000M CHIDKEHHE Beca mporpeccupyer. Taxukapaws ucde3aeT B Mokoe. B kadectse
TecTa ISl poBeneHU IuddepeHInaNtbHON ANarHOCTHKN PEKOMEHAYETCsl TIPOCTasi, HO PEIMBaHTHAs MPOIEenypa,
3aKovaroImasicss B cClexyomeM. Y OOmbHOTO B JABa dYaca HOYM HEOOXOMMMO TIOCYMTaTh Mynbe. llpu
HEWPOIMPKYJIATOPHOU AUCTOHMU ero 4acrora Oyaer Hwke 80 ymapoB B MuUHYTY, a y OonbHOro auddy3HbiM
TOKCHYECKHUM 3000M — cBbimie 80. ApTepuanbHOoe NaBleHHE YacTO IOHMKEHHOE, HO MOXET OBITh B HOpME H
YMEpEHHO MOBBIMEHHBIM. [Ipy 3TOM IynabcoBOe AaBieHHE B OOBIYHBIX Tpesenax, Toraa kKak npu auddy3HoM
TOKCHYEcOM 300€ MOBBINIeHO. [IoBbIIIEHNEe OCHOBHOTO OOMEHa 10 BBICOKMX LH(p BcTpedaercs mpu auddysHoM
TOKCHYECKOM 300€, IpHYeM YpOBEHb XOJECTEPHHA B CHIBOPOTKE KPOBH y ATHUX OONBHBIX, KaK MPaBHJIO, CHIKEH,
TOr/Ia KaK Ipy HEBPACTEHUH KaK OCHOBHON OOMEH, TaK M COZlepKaHHe XOJIECTEPHHA B CHIBOPOTKE KPOBH B IpEIENax
HOPMBL.




brmskast ximHHYecKass cumnrToMarnka (moMuMo JHu(p(GY3HOrO TOKCHYECKOrO 3002 W HEWpOUHPKYISTOPHOU
JMCTOHUN — Pa3Jpa’kKUTEIFHOCTh, SMONIMOHAIbHAS HEYCTOMYMBOCTh, IJIOXOW COH, IUIAKCHBOCTH, YYBCTBO JKapa,
TIOBBIIIIEHHAS TJIAKCHBOCTH) UMEET MECTO MPH KIMMaKTEPHIeCKOM HeBpo3e. Ecim HelpounpKynsTopHasi IUCTOHUS
BCTpEYaeTCs Yallle y JIMIl MOJIOAOro BO3pacTa, TO HEBPO3 KIMMAKTEPHIECKOTr0 MEPHOa Y JIMI] TIOCIIe TIPEeKpaIleHns
MEHCTpyasbHOrO IuKia (00sraHo 45-50 ner). BmecTo xapakTepHOro CHMKEHHS MAacChl Tella — €ro IOBBIIICHUE.
UyBcTBO ‘“Kapa” HE IOCTOSIHHO, a XapakKTepHble “TIPUIMBBI, AJSAINMECS HECKOIbKO CEKYHI WIM MUHYT H
CMEHSIOIINECS MHOT/Ia YyBCTBOM 3s0KocTH. [loMHMO pa3nmuuusi B KIMHHUYECKOH KapTHUHE, NpH JabopaTopHOM
00CIIeI0BaHIH BBISIBIISIETCS IOCTOBEPHAS Pa3HHUIIA B COJCPKaHUN TUPOUIHBIX TOPMOHOB B CHIBOPOTKE KPOBH.

B Hexoropeix crmywasx npu nuddQy3HOM TOKCHYECKOM 300€ WMeeTcs BBIpaXKEHHAs aTpous MBI, YTO
Heo0xoauMo U epeHIIPOBaTh OT HEBPOJIOIMIECKUX 3a00JIEBaHMUM, COPOBOXKIAIOIINXCS MUOTIATHEN.
HckimounTenbHO pelko BCTPEUaeTcsl THPOTOKCHYECKUH TEPHOIMYECKUN Tapaiid, pa3BUBAIOLIMNCS CIOHTAaHHO U
BHE3AITHO M CONPOBOXIAIOIIMICS MTOYTH ITOTHOM 00€3/IBIKEHHOCTRI0. [IpH 3TOM Bcerja MMeeT MecTo
runokanuemMus. TUPOTOKCHYESCKHH Mapaind MOXKHO MPEAYNPEANTh BBEICHHEM MpenapaToB Kamus 1 h-610kaTtopos.
VY U1 MOKUIIOro Bo3pacra (Jarie KeHIMH) TUPQPY3HbIH TOKCHISCKUAN 300 MOXKET MPOTEKATh TMOJ MaCKOM
Cep/IeYHO-COCY/IUCTHIX 3a00JIeBaHUH (TaXMKapAus C MPU3HAKAMH CEpACYHON HEIOCTATOYHOCTH, HAPYILIEHNE PUTMA
10 TUIy MeplaTeabHO# (TpeJcepaHOi) apuTMUH, KOTOpas PE3MCTEHTHA K JICYEHHIO INperapaTaMu JUTHTANCA).
[NoBbIIeHHAsT pa3APayKUTENLHOCTh, HEPBO3HOCTh U JIAOMIIBHOCTh, CTOJIb XapaKTepHas sl JIUI CPaBHUTEIBHO
MOJIOZIOTO BO3PAcTa, y HUX OTCYTCTBYET. Yallle vMeeT MECTO anaTusi, COHJIMBOCTh, YTO OOBIYHO PACLEHUBAETCS KaK
CeHMNbHBIE (BO3pacTHbIE) nposiBieHus. CHIKEHHE Macchl Tela y OONBHBIX MOXKWIOr0 BO3pacTa HAOJIONaeTcst Ha
(bOHE CHIDKEHHOT'O ameTUTa, YTO YacTo IUKTYEeT HEOOXO0IMMOCTh UCKITIOUEHHS TATOJIOT MU YKy JOUHO-KUILIEYHOTO
TpakTa. FaCTpOCKOl'[I/Iﬂ u Apyrue uccjienoBaHus, NPOBOANMBIC N0 KOMIICHCAIUN TUPOTOKCHUKO3a, MOI'yT
CHOCOOCTBOBATh PE3KOMY YXYALIEHUIO COCTOSIHUS OoNbHOr0. CleayeT UMeTh B BUILY, YTO YMEPEHHbIE KIMHHYECKHE
IIPU3HAKN TUPOTOKCHUKO3a Y IMOXHIBIX OOJIBHBIX MOTr'yT Ha6J’[I0}IaTI>C$[ IIpu pake LHHTOBH}IHOﬁ KCJIC3bI U €0
Meracraszax. [103ToMy NpH yBETMUEHHOW LIMTOBUIHOW jKelle3e, HEOAHOPOIHOCTH €€ CTPOCHUS, BBISBISIEMOro Ha
Y3 unu cCkaHUPOBAHUH, HEOOXOMMO TAK)KE MPOBOAUTH OUOIICHIO.

Bobioe quarHocTuyeckoe 3HaUSHUE MMEET MCCIIEIOBAHUE COZIEPKAaHUS TOPMOHOB IIIUTOBUIHOM JKelle3bl B KPOBU
(oOmmit u cBoboaueii T4, T3, TUpOKCUHCBs3BIBaOLIME OCKK). Y OONBHBIX ¢ TUPPY3HBIM TOKCHYECKUM 3000M
ypoBeHb T4 u T3 B cbIBOpOTKE KPOBH MOBKIIIEH. Heo0X0a1MO UMETh B BUIY, YTO YBEIUYEHHE OOILIEr0 THPOKCHHA B
CBHIBOPOTKE KPOBH €111e HE ABJIACTCS CBUETENLCTBOM IOBBIILIEHNS (YHKIMH IIUTOBUIHOM ene3sl. Berpewaercs tak
Ha3bIBa€MbIH  CHHIPOM  IOBBILIEHHOTO  COIEP)KaHUS  THPOKCHHCBS3BbIBapollero  Oenka  (cemelHas
JMcaIbOyMUHEMHYEKas: THIePTUPOKCHHEMUSA), sl KOTOPOI0 XapaKTepHa BBICOKas KOHIEHTpanus obmero T4 u
TUPOKCHUHCBS3BIBAIONIMX OEIIKOB (IPEUMYILECTBEHHO alb0YMIHA) IPU HOPMAJIBHOM ToKa3aTese csodonHoro T4, T3
u TTT. Dro HacnencrBeHHOE 3a00NeBaHKE, U Y MHOTHUX POACTBEHHUKOB TAKUX JIMIL MOBBILICHHBIH ypoBeHb T4 npu
OTCYTCTBUHM KIMHUYECKMX IIPU3HAKOB THPOTOKCHKO3a COYETACTCSl C COOTBETCTBYIOIIUM  YBEIMYEHHEM
KOHIIEHTPALMM TUPOKCHHCBA3BIBAIOIIMX OenkoB. JlaHHAs maTtonorus HaciuedyeTcs Kak NMPU3HAaK, CLEIUIeHHBIH ¢ X-
XPOMOCOMOH.

Kpome Toro, nossimerne yposHs T4 u T3 B CHIBOPOTKE KpOBH BCTpEYaeTCs NMPHU CHHAPOME PE3UCTEHTHOCTH K
TUPOUIHBIM FOPMOHAM KaK JOMUHAHTHBINA MPU3HAK, U JJAHHAsI MTATOJIOTHS CBsI3aHA C HapyIIEHHEM B3aHMMOJECHCTBUS
TOPMOHA € KJIETOUHBIMH PELENITOPAMHU.

B HekoTOpbIX cilydasix BBIABISIETCS HOpMaibHas KOHIEHTpauus T4 u u30elTouHOE comepkaHue T3 B chIBOpOTKe
KPOBH — TaKk Ha3blBaeMblil T3-TOKCHMKO3, KIMHHYECKas KapTHHAa KOTOPOrO HE OTIMYAETCS OT TaKOBOWH OOBIYHOTO
TUPOTOKCHKO3a.

Heobxonnmo ommyaTh Tak Ha3bIBAEMBIH HOA-0a3e10B (PEHOMEH — COCTOSIHUE, MIPU KOTOPOM KIMHWYECKas KapTHHA
TUPOTOKCHKO3a pa3BUBAETCA B ClIydae MPUMEHEHMs IPEnapaToB Hoga B OONBIIMX /103aX, B TOM YHWCIE Y JIHII,
HaxXoSIIMXCcAd B HOMIEeUUMTHBIX palioHax. Pa3BuTHE THPOTOKCHKO3a B ITHX CIIydasiX CBSI3BIBAIOT C TEM, YTO
THIIEPIUIA3UPOBAaHHAS IIUTOBUAHAS JKENe3a, KOTOpas IOCTOSHHO BCTpedYaeTcss NMpu HOAHOM HENOCTATOYHOCTH,
MIPOJOJIKAET IOTJIONIATh HOM, KaK M paHee, XOTs HOAHas HEAOCTaTOYHOCTh JIMKBUAMPOBAaHA. JTO B CBOIO OUYEpElb
MIPUBOANT K H30BITOUYHON CEKpeluy THPOWAHBIX TOPMOHOB. Kpome TOro, Henp3si HCKIIOUHTH U JAPYTYIO
BO3MOXKHOCTh, KOTJa B IEPHUO] HOAHOW HETOCTaTOYHOCTH HApsmy ¢ Iu(pQy3HOH THIEpIUIa3uell UMEIOTCS Y3JIbI,
KOTOpBIC B YCIOBHUSIX HEAOCTaTKa HOJa HUKAK ce0s He MPOSABIISIOT, a MPU JIOCTATOYHOM KOJIMYECTBE HO/la HAUWHAIOT
(YHKIIMOHMPOBATH ABTOHOMHO, N30BITOYHO MMPOAYIUPYS THPONUIAHBIE TOPMOHBI.

Jns  numarHocTHKH  TU(@QY3HOr0o TOKCHYECKOro 300a IIHPOKO HCHONB3YIOTCS PAAWOHYKIMIHBIE METOJBI
nccnenoBaHus. PaanoanarHoCTHKa BBIBISET IMOBBIIIEHHOE MOINIOMICHHE PAIMOAKTUBHOTO HOMA, Tak *Ke KaK H
99mTc. Hapsimy ¢ ompeneneHreM MOTITIOMEHUS PaIlOaKTHUBHOIO Hoaa IPOBOAWTCS CKAHMPOBAHHE IMIMTOBHIHON
xKemne3sl (puc. 21, cM. BKIEHKY), KOTOpPOE MOXKHO COYETaTh C POOOH ¢ TPUHOATUPOHUHOM. Y THETEHHE ITOTIIOMICHIS
paanoakTUBHOrO Homa mocie mpueMa 13 mckmodaer auarHos uddysHoro Tokcmdeckoro 306a. IIposenmenme
poOBI ¢ TPUHOATHPOHWHOM MOXKET MPHUBECTH (OCOOEHHO Y JIHII TOXKWIOIO BO3pacTa) K Pa3BUTHIO CEPACYHOMN
HeocTaToYHOCTH npu Hanmauu ckpeitoii BC. B Hacrosiiee BpeMsi BMECTO 3TOTO TeCTa IMIMPOKO MPUMEHSETCS
mpoba ¢ THPOMUOEPUHOM, KOTOPYI0 MOXKHO TPOBOIUTH OepemeHHbIM. Hopmanbueli orBer cekpermn TTI Ha
BBEICHHE THPONMOEpHUHA HWCKII0YaeT AuarHo3 Iudg@Qy3HOro TOKCHUECKOro 300a, TOrna Kak IPH €ro HaJINYuH
nioBeitieHust ypoBHs TTI B ceIBOpOTKE KPOBHM HE poncxoaut. [Ipu npoBeneHn npoOs! ¢ THPOIHOEPHHOM CIIEAYET
UMETh B BHAY, YTO HEKOTOpble (hapMakoIOrMYecKHe MpenapaTsl (ajJbJakTOH, CYABIUPUA W 1p.), HE MEHS
6azanpHbIi ypoBeHb T4, T3 u TTI" B chiBopoTKe KpoBH, pe3ko noseiratoT orBeT TTI Ha BBeneHne THpoIHOEnHa.



DTO CBA3aHO C MOAYISIMEH pelenTopoB THPOTPOGOB K TUPOIHOSHHY WM W3MEHEHHEM TOPMOHOPELENTOPHOTO
B3aumMoneiictBus T3 B rumoduse.

CpaBHUTENBHO PENKO MPUYMHON THPOTOKCHUKO3a SIBISETCS TUPOTPOIMHOMA — a/IeHOMa NepeaHei nomu rumnodusza,
npoxyrupytomas TTT . Kiranueckas kapTiHa HE OTIMYaeTCs OT TaKOBOH npu anddy3HOM ToKkcHdeckoM 300e. [1pu
00CIIeI0BaHNN BBISBIISICTCS] HApSAY C MOBBIIIEHHBIMU IudpamMu odmero u cBodoanoro T4 n T3 BbIcOkHi ypoBEeHb
TTT B cpIBOpOTKE KPOBH, KOTOPHIH MpH AU PY3HOM TOKCHIECKOM 300€ U3pEeiKa B HOPME WITH Yallle CHIDKEH.

O muddepeHnmanbHO  IUArHOCTUKA JAU(GQPY3HOTO TOKCHYECKOro 3002 W THUPOTOKCHYECKOH aJIeHOMBI
LIMTOBUIHON JKeNe3bl HEOoOXOJMMO CKaHHpOBaHME Kak Jo, Tak W mnocie crumyimsiiun TTI. Hamwmuwme
TUPOUACTUMYJHPYIOMINX aHTUTEN CBHUAETENLCTBYET O JAU(PPY3HOM TOKCHYECKOM 300€, a OTCYTCTBHE — O
TUPOTOKCUYECKOH aJleHOME.

TupoTOKCHKO3, OOBIYHO JIETKOW WJIM CPEAHEH TSHKECTH, MOXKET OBITh MPH MOCIEPOOBOM, “0e30071e3HEHHOM™ WITN
MOAOCTPOM THPOWJAWTE, TPH KOTOPBIX HHU3KOE WM Heompexensiemoe conepkanne TTI B cChIBOpoTKe KpoBH
COYETAETCsI C TIOBBIILIEHHBIM YPOBHEM THPOHIHBIX TOPMOHOB.

O0s3aTenbpHO HeoOxoauMa auddepeHaibaas Auarnoctuka qudQy3Horo TOKCHYEcKoro 300a ¥ THPOTOKCHYECKOM
(ba3bl ayTONMMYHHOT'O TUPOUIUTA. [IpH ayTOMMMYHHOM THPOHIUTE IMIMTOBHIHAS JKene3a MubQy3HO yBEIHUCHHA U
MPH TANBIAIMH OIIYIIASTCSI HEPABHOMEPHOCTh €€ MIIOTHOCTH, B TO BPeMsl Kak mpu AU dy3HOM TOKCHUECKOM 300¢
oHa OoJiee 37TaCTHYHA M OJMHAKOBOW IUIOTHOCTH. THPOTOKCHKO3 TPH ayTOMMMYHHOM THUPOHIHMTE JIETKOW WU B
KpaiiHeM ciiydae cpefHed TsKecTH. PasinyHO W BpeMs MPOSBICHHS KIMHHYECKOW KapTHHBI THPOTOKCHKO3a. IIpn
AyTOMMMYHHOM THPOWJUTE OoJiee UIUTENIeH aHaMHe3, Toraa Kak npu audy3HOM TOKCHUECKOM 300€ pa3BepHyTas
KIMHAYECKas KapTHHA TIPOSIBISIETCS B TeUeHHE Gostee KOpoTKOro meproaa. OMHAKO aHTUTENA K THPOTIIOOYIHHY U K
TUPOUIHOW TEPOKCHIA3e BBIBISIOTCA Kak Npu AUM(GY3HOM TOKCHYECKOM 300€, TaKk M IpU ayTOMMMYHHOM
THPOHMINUTE, JUII KOTOPOTO XapaKTepeH THIOTHPO3 Ja)e MOciae HeOONBIIOro MepHojia, B TEUCHHE KOTOPOTO
OTMEYaIach HEBBIPAKEHHAS KAPTUHE YMEPEHHOTO THPOTOKCHUKO3a.

JluarHocTuka ayTOMMMYHHON O(TaIbMONATHH IMPH OTCYTCTBHM THPOTOKCHKO3a TPEICTABISET ONpPEACICHHBIC
TPYIHOCTH. AHTHTENA K THPOMIOOYJIMHY W K THPOUIHOW mepokcuzaase BoisiBistorcs y 70-75% OoibHBIX C
odranpMoniaTuel, ¥ TUTP MX 3HAYUTEIBHO BBINIE, YeM Yy OONbHBIX ¢ AUPQPY3HBIM TOKCHUecKHM 3000M. [lpu
OJTHOCTOPOHHEM 3K30(TajbMe HEOOXOJJMMO UCKIIOUUTH OIMYyXOJIb, KHCTY, 9XUHOKOKK PETPOOPOHUTAIILHON 00J1acTH.
Jjist TMarHOCTUYECKUX Lelei mnpumensiercss yabTpocoHorpadus (Y3U) wim kommbioTepHas Tomorpadus, pexke
BeHorpadwusi.

Brime yka3sIBanoch, 4To NpeTHONanbHas MUKCEIeMa Yalle BCTPeYaeTcsl B CoueTaHuu ¢ Ju( (Qy3HBIM TOKCHYECKUM
3000M u odranemonarueir. [lpu nperubuanbhHoi Mukceneme THTp JIATC-(akTopa, Kak u  JIpyrux
THUPOHICTUMYJIMPYIOIINX aHTUTEN B CHIBOPOTKE KPOBH, MOBBIIIEH. OOIacTh KOXH, MOpakeHHas NMpeTHOUaIbHOM
MUKCeeMol, KoHLeHTpupyeT 99mTc-mpodocdar B OONBIIOM KOTHYECTBE.

Jeuenue. Tepanus muddy3Horo Tokcuyeckoro 300a KOMIUIEKCHas. BOJBHON ODKEH MONy4YaTh MONHOIEHHOE
[IUTaHUE C JOCTOTOYHBIM KOMMYECTBOM BHTAMHHOB M MHKpPO3JIeMEHTOB. Heo0X0aMMO BOCCTaHOBHTH HOPMAJIbHBIH
COH U € 3TOH IENbI0 11eeCO00pa3HO HCIOIb30BaTh PA3IMYHBIC CeNaTUBHBIC MpenapaThl. [1pu BeIOOpe mocaerHux
CJIeyeT UMETh B BHAY, YTO 0apOUTYpaThl yCKOPSIIOT METa00IN3M THPOKCHHA U, CIEJOBATEIbHO, TAKHE MPEMaparsl,
KaK (peHOOApOHTAT, TOMUMO CEAATHBHOTO 3P PeKTa, OYAYT CHIKATH YPOBEHb THPOHUIHBIX TOPMOHOB B KPOBH.

Hns neuenust nu¢¢y3HOro TOKCHYECKOTO 3002 MPHMEHSIOTCS THPOCTATHUYECKHME IperapaThl, Mpernaparsl Hoaa,
KOMOMHAIMS CEJaTUBHBIX IIPENapaToB M b-OJIOKaTOPOB, PaaMOAKTUBHBIM HOJ, XUPYPrHYECKOE BMEIIATENHCTBO.
IIpr THPOTOKCHKO3€ JIErKOM CTEIICHH MPOBOMAT JICYCHHE HOMOM B COYETAHHH C D-OGiIoKaTtopamMu M CeIaTHBHBIMU
npenapaTaMy. MOTHIEl NPUMEHSIOTCS JUIS TPEIONepaIoHHON MOIOTOBKH MO MOBOAY THPOTOKCHKO3a, @ TAKiKe
BMECTE C aHTUTUPOWIHBIMHU IIpEHapaTaMy Al TEPAlMH THPOTOKCHUYECKOro Kpu3a. TpaaunmoHHO IS TOW LeNnu
WCTIONB3yeTCs pacTBOp JIFOToiIs MM HACBHIIIICHHBINA PacTBOp HOAWIA Kalus, KOTOPBIA Ha3HAadaloT B mo3e oT | mgo 10
Karenb B JIeHb. JIIoromeBckuit pacTBop TOTOBAT 10 crexyromer nponwcy: Kalii iodati 2,0; Todi puri 1,0; Aq. destill.
ad 30,0. B 5 kamisix pactBopa conepxutcs 180 mr ioauioB.

O¢ddexr TepameBTHuecknx mo3 Hommma (180-200 Mr B NeHB) MPOSBISIETCS yXKe depe3 2-3 HEmelnH: CHIKACTCS
yposerb T4 u T3 B ceiBopoTKe KpoBH, moBbimaercs peakuus TTI Ha BBemenme tuponmubepuHa. [Ipenapatsl ioma
TOPMO3SIT OMOCHHTE3 TUPOUAHBIX TOPMOHOB, IIPU 3TOM HApYIIAETCsl CIOCOOHOCTh IIUTOBUIHOM >Kee3bl MOTIIOMATh
13 KPOBU HEOpTraHWYECKHH Wox u cHmkaercs cekpermsi T4 u T3. Kpome Toro, ymeHbImaeTcss YyBCTBUTEIHHOCTD
xKenmespl K crumynmpyromemy neiicteuto TTI, a npm guddy3sHoM TOKcmUeckom 300€ — K BIIHSHHUIO
TUPOUACTUMYIHpYomuX aHtuten. Cieayer MMeTh B BHJY, YTO JUIMTEIbHOE HCIONB30BaHME MpenapaToB Homa
MOXET BECTH K YCHJICHHIO THPOTOKCHKO3A.

B Takux cioyuasx neiaecooOpasHee IPUMEHATH pa3iudHble b-0okaTophl (MHIepas, aHaPHUINH, 003KUaH, aTEHOOI,
JIBIPEHOIION, MeTOoIposon) 1o 40-60 Mr B CYTKH, HO /1032 B CIIydae HEOOXOIMMOCTH MOXET OBITh yBETHMUYCHA 10
100-120 mr B cyrku. b-Bnokatopsl yMEHBINAOT CHIy W YacTOTY CEPACYHBIX COKpPAIICHHH, OJIOKHUDPYIOT
TIOJIO>KUTEIIBHBINA XPOHOTPOITHBIA 1 HHOTPOITHBIH 3 (EKT KaTeX0IaMHHOB. 3a CUeT 3aMeVICHNS] CHHYCOBOTO PUTMA,



YMEHBIICHNS! W WCYE3HOBEHUSI SKCTPACHCTONINH, CHIKeHUss AJl m ynapHoro oobema b-00KaTOphl 3HAUYHUTEIHHO
YMEHBIIAIOT THITEPGYHKIHIO THPOTOKCHIECKOro cepalia. HecMoTpst Ha OTIenbHbIE MTyOIHKAUK O TOJIOKUTEITEHOM
s¢dekre b-O10KaTOpOB B KayecTBe MOHOTEpamuu TpH AUPDHY3HOM TOKCHYESCKOM 300€, Takas Tepamus Kak
CaMOCTOSITENILHBIM METOJI JISUEHHs B HACTOsIIIIee BpeMsi He pekoMmeHayercs. IIpu BHe3amHO# oTMeHe b-0iokaTopoB
MOTYT HaOJIOaThCsl SBJICHUS YCHICHHS (YHKIMM CHMIATO-aJIpeHAJIOBOM CHCTEMBI (TPEMOp, IOTINBOCTD,
Pa3apaXkKUTENBHOCTD, CIab0CTh, cepaeOneHNe), YTO IUKTYyeT HeoOXOANMOCTh TIOCTENEeHHOH (B TeueHue 3-5 nHeit)
OTMeHBI D-010KaTOpOB.

b-AnpeHepruveckuii MeXaHH3M OIMOCPEAYET TOIBKO YacTh COMPOBOXKAAOIIMX THPOTOKCHKO3 BErE€TATHBHBIX H
BHCIIEPAIEHBIX PACCTPOIMCTB U MPSIMO HE CBS3aH C BBIPAKEHHBIMH METa0OIMIECKUMH HapyIICHUSIMU (B TOM YHCIIE C
paccTpoiicTBaMH TKaHEBOTO [IbIXaHHs), KOTOpbIE BO MHOT'OM OIPENEISIIOT TSDKECTh COCTOSHMSA. Bmecre ¢ Tem
KJIMHUYECKas MpaKTHKa [O0Ka3aja, 4to (apmakoanHamudeckuil 3¢dekt h-610KkaTopoB TpH THPOTOKCHKO3E
BBIpa)KEH OOJIbIle, YeM MOXHO OBbLIO OBl OXKMIATh, UCXOASI W3 TIPEJCTaBICHUH O MexaHM3Me X AedcTBus. Kak
TEerepb yCTaHOBJIIEHO, OHM YMEHBUIAIOT Mepu(eprUuecKylo KOHBEPCHUIO TUPOKCHHA B TPUHONTHPOHHH, Omaromaps
4yeMy yxe 4yepe3 1 4 mocie BBeseHus1 b-610kaTopoB koHueHTpanuus T3 B kpoBH cHibKaercst. Cieqyer nMeTh B BUJLLY,
4yro b-OMoKaTophl M JpPYrHe CHMOATONUTHKH HE SBISIFOTCS CPEACTBOM OSTHOTPOIHOIO JICUCHHS] M JIOJKHBI
WCIIONIb30BaThCsl TOJBKO KaK JOMOJHUTENbHAs TaToreHeThdeckas Ttepanus. [lokazaHo Takke IpUMEHEHHE
pe3epruna 1o 0,1 mr 2-3 pasa B JcHb.

Knuanuecknii s¢dexr npuema HOAWIOB — HE TONBKO CHUIKEHHE M JIMKBHAALMS SIBJIEHHH THPOTOKCHKO3a, HO U
YMEHBIIEHHE pa3MepoB, IUIOTHOCTH M KPOBOCHAOXKEHMsS IIUTOBWIHOW JKeNe3bl. Y IHWI, paHee JIEYMBIIMXCS
paZMOaKTUBHBIM HOMOM WM TOJBEPTaBIINXCS XUPYPTHUECKOMY BMENIATENbCTBY, NPH ITOH Tepamuu MOTYT
Pa3BUBATHCA JaXKC ABJICHUA TUIIOTHUPO3a.

B mocnenHue ronpl 3HAUYMTENBHOE PACIPOCTPAHEHHE IONYYWIO NMPUMEHEHHE HOMUIOB B BHJE WIO/ATa HATPUS
(oparpaduH wim Tenenax), KOTOPHIA, MOMHUMO MPSMOrO WHIHOMPYIOIIEro BIHMSHHS Ha (YHKIWIO LIMTOBUIHOW
JKeJIe3bl, CHIXKaeT ckopocTh obpazoBanust T3 u3 T4. Ilpenapar HazHauaroT B fo3e 1 T B JieHb U yxe 4yepe3 10-14
JIHE MOXeT HaOII0/1aThCsl BOCCTAHOBIICHUE SYTUPOUIHOTO COCTOSIHUSL.

Ilepxnopar xanus, KOTOpBIM IMOIJIOLIAETCS LIMTOBUIAHOM JKENE30d U KOHKYpPUPYET C HOAOM 3a CBSI3bIBAHUE C
HOIKOHLIEHTPUPYIOILEH CHCTEMON HMIMTOBUIHOMN XKeJIe3bl U TEM CaMbIM OJIOKHPYET MOJIOLIeHUE H0/1a IIUTOBUIHON
JKEJIe30i, MOXET NPUMEHSTHCS B IEPUOA IPEJONEepPAlMOHHOM MOAroToBKHM B cyTouHod mo3e 600-800 mr. B
HacTosLIee BpeMs IPUMEHseTCs] KpaliHe peKo.

[penapatel muTHs B Bujie kKapOoHaTta JuTHs B cyTouHOM 103 900-1500 Mr ¢ ycriexoM MCHOJIb3YIOTCS ISl JICUSHHUs
auddy3Horo Tokcumyeckoro 300a. Jlutuil crabunmzupyeT MeMOpaHbl M TEM CaMbIM CHIDKACT CTHMYIHUPYIOIIEe
nevicteue TTIT ¥ TUPOMACTUMYIUPYIOUIMX AHTUTEN HA INUTOBHAHYIO JKENe3y, YMEHbIIAsh BBICBOOOXKACHHE
TOPMOHOB U3 IIMTOBHUIHOM KeJIe3bl, YTO MPUBOJUT K YMEHbIIICHUIO KOHIIeHTparuu 14 u T3 B ceiBopoTke KpoBu. [1o
CKOPOCTH CHI)KEHUS KIIMHUYECKHUX MPOSIBICHUH THPOTOKCHKO3a MpenapaThl JIUTUS CPAaBHUMBI ¢ IIperapaTtaMu Hoza.
B orimume ot #oma mpemapaThl JUTHS CHIKAIOT CKOPOCTh METa0onM3Ma THPOWIHBIX TOPMOHOB. B 3Toi cBs3m
KapOOHAT JUTUS NPUMEHSAETCS B KOMOMHAIMM C THPOCTATUYECKUMH IperapaTaMd NpH HEOOXOIUMOCTH OBICTPO
JUKBUIUPOBATh THUPOTOKCHKO3, a IpernapaTbl Hoja He MOTYT OBITh HCIIONBb30BaHBI H3-32 BBICOKOH K HHUM
YYBCTBUTEIBHOCTH. KapOoHAT UTHSI MOXKET OBITh MCIONB30BaH MpU IU((GY3HOM TOKCHYECKOM 300€ B KauecTBe
MOHOTEpanuyu. DYTHPOMIHOE COCTOSHHE IOCTUraercs OBICTpO, HO dYepe3 3-4 Mecsla LIMTOBHAHAS JKelesa
“BBICKAJIB3bIBACT’ W3-TIOJ BIWSHUS HOHOB JIMTHSA C PEUUAMBOM KJIMHHYECKHUX MPOSABICHHH THPOTOKCHKO3A.
[MpumMensis TepaneBTHYECKUE NO3BI NPEHapaToOB JHUTHA, IPU KOTOPHIX KOHIEHTpPAIWS JIUTHSA B KPOBH HE JIOIDKHA
NpeBbIIaTh 1 MPKB/JI, HEOOXOAUMO UMETh B BUILY BO3MOXKHOCTD ITOSIBJICHUS IPU3HAKOB €I'0 TOKCHYECKOTO e CTBUS
(TomHOTA, pBOTa, HApYIICHUE CEPAEYHOU NesTeIbHOCTH, CYIOPOTH 1 naxke KoMma). [losTomy sedeHne kapOoHATOM
JIATHS CIEAYET MPOBOIUTH MOA KOHTPOJIEM €TI0 CONEPKAHMS B KPOBH.

V3 MeTon0B KOHCEPBATHBHOM TEpalmy IMHPOKO MPUMEHSETCs JeYeHHe THPOCTATUYECKUMH MpernapaTaMy, Cpenu
KOTOPBIX Hamboiee pachpoCTpaHEHBl TPOM3BOAHBIE HMMHKAA307a (MEpPKazomwI, KapOWMazoll, METHMAa3ol) H
THOYpaIuiIa (TPONMIITHOYPAITH).

Mepxkazommi 6JI0KHpyeT 00pa3oBaHHE TUPOUIHBIX TOPMOHOB Ha YpOBHE OpraHO(UKAINK U B3aUMOIEHCTBUS MOHO-
U IUAOATHUPO3WHA, a TAKKe TOPMO3UT HOAMPOBAHHE TUPO3WHOBBIX OCTATKOB THUPOINIOOYyNWHA. IIpomunTroyparpt
HUHTHOUPYeT, KaK ¥ MEpPKa30JIrI, 00pa3oBaHHE TUPOMIHBIX TOPMOHOB ITyTE€M CHIDKEHHS aKTUBHOCTHU IIEPOKCHIA3HI U
00pa3oBaHUs HOATHPOHWHOB M3 HOATHPO3MHOB. Kpome TOTo, MpOMMITHOYPALMI TTONABIISIET MOHOIEHOIMPOBAHNE
THPOKCHHAa Ha repudepun H ero koHBepcuro B T3. Kak W3BeCTHO, AEHOIUpPOBaHUE NPOHCXOIHT TOJNBKO B
MHUKpPOCOMAIBFHOW (pakiuu KIETOK, W (epMEeHTHas CHCTeMa, KaTaJH3UPYIOIas 3Ty PEeaKUHio, COCTOUT H3
neiionnHa3bl-5, nefiogupyromei T4 ¢ mepexomom ero B T3, u neiionnHa3sl-5, neiiopupyromen T4 ¢ mepexomoM ero
B 00. T3. Tlostomy 3¢ddekr neiicTBUS OT HCHOIB30BAHWS TMPONIITHOYpANMiIa HACTyMaeT OBICTpee, 4eM IIpH
NPUMEHEHUHN MepKa30JIiJia.

Jleuenue npomunTHOypauMiaoM HaduHAKOT ¢ cyrouHod 1036l 300-600 mr (mo 100-150 mr kaxasie 6 4) u 1o
JOCTI)KEHUN SYTHPOUAHOIO cocTosHUA (00bdHO depe3 2-3 Hexenw) no3a mpemnapata cHwkaercss 1o 200-400 mr
(06br9HO Ha 1/3 OT HCXOMHON) C TOCTETICHHBIM €€ YMEHBIIICHHEM KaXKIbie 2-2,5 HeJeIH 10 TOAIeP>KUBAIOIINX 103 —
50-100 Mr B CyTKH.

Mepxka3zonnn HazHavyaroT B 1o3e 40-60 Mr (1pyu JierkoM THpOTOKcuKo3e — 30 Mr). YKazaHHas CyTOYHAS 1034 JOJDKHA
OBITh pazneneHa Ha 4 mpuema (Kaxasie 6 9). OOBIYHO TaKast 1o3a 2-3,5 Hell. IPUBOANT K YMCHBIICHHIO CHMIITOMOB
THUPOTKCHKO3a, Macca Tena OONbHBIX yBenmuuBaeTca. C MOMEHTa HACTYIUICHHS SYTHPOWIHOI'O COCTOSHHS 1032



AQHTUTHUPOMIHBIX TIPETIapaToOB ITOCTETIEHHO CHIDKaeTcst (Mepkazonmia 1o 5-10 mr B gens). [Ipuem momep kxuBarommmx
7103 aHTUTHUPOUIHBIX MpernaparoB npopoinkaercs 1o 1-1,5 ner. IlpexxneBpeMeHHas oTMEHa Ipernapara MPUBOIHUT K
peuMIMBY THPOTOKCHKO3a M HEOOXOJJMMOCTH Ha3Ha4aTh BHOBb BBICOKHE JJO3bI AaHTUTHPOHIHBIX IIPETIapaTOB.

[lpn muTensHOM IpHeMe THUPOCTAaTHYECKHX IIPEnapaToB BCIIEACTBHE JUIMTEIBHOIO W 3HAYMTEIILHOTO (HIKE
HIDKHEH TpaHUIBl HOPMBI) CHIDKEHUSI YPOBHS THPOHMIHBIX T'OPMOHOB B KPOBH M IIPU YCJIOBHHM BOCCTaHOBJICHUS
¢yHKIMKU 00paTHOM CBs3W (TMNOQU3-IIMTOBUIHAS JKeie3a) ycwimBaercs cekperwmsi TTI, 4To TpUBOIMT K
CTUMYJIAIUY (THIICPILIA3UU) IIUTOBUIHOM JKEJIE3bl M YBEIUUCHHIO €€ Pa3MepoB (CTpyMOreHHOe iaeicTBue). s
TIPEAYNPEXICHNAST TAKOro JEHCTBUS AHTUTHPOHMIHBIX IIPErapaToB pPEKOMEHAYETCs IpHeM HeOONbIINX J103
tuporHbix TopMoHOB (0,05-0,1 MKr THpPOKCHHA B JIeHb), MPUYEM 03y THPOKCHHA TMOJOUPAIOT TaK, YTOOBI
cOCTOsIHHE OOJBHOTO OCTABAJIOCh DYTUPOHUIHBIM.

B psine myOnukanuii mokasaHo, 4To NMpu KOMOMHUPOBAaHHOM NPUMEHEHHH TUPOCTATUKOB C THPOKCHHOM CHMIKAETCS
(mo 35%) uacroTa perunuBoB Auddy3HOro TOKCHYECKOro 300a TI0 CPABHEHUIO C OOJTHHBIMH, Y KOTOPBIX Teparus B
TeueHne 18 MecsIeB MpoBOAMIACH TONBKO THpocTaTukamMu. B. Mclver u coaBt. (1996) obcnenoBanu u neuru 111
O0NbHBIX ¢ U] Y3HBIM TOKCHYECKUM 3000M, KOTOpBIE B TEUEHHE MEPBOro Mecsla noixydanu 40 mr kapOumasomna
(aHayor Mepka3zonmia), a mocyie paHAOMHU3auK OONBHBIX Pa3eiuId Ha JBE TPYIIbI: MOHOTEpanus KapOumMaszonom
(mepBast rpynmna — 52 GONBHBIX) U KOMOMHUpOBAHHAS Teparus — kapouMazon +L-tupokcun (Bropas rpymnma — 59
OonbHBIX). Jl03a THpokcuHa BHaudane coctaBisuia 100 MKr B CyTkW, a 3aTeM mnoiOHpalach WHIMBUAYaJIbHO U
MOAJIEp)KUBAJIACh HA YPOBHE, HeoOXoauMoM ist nHrubupoBanus cekpeuun TTI. B teuenne 18 mecsueB Tepanuu
KOHIICHTPAIUS TUPOUJACTUMYIHUPYIONIMX aHTUTE] CHmkanack ¢ 23,4+28.4 no 3,4 £7,3 EJl/n (nepBas rpymnma) u
30,6435,0 no 5,3+12,1 EJI/n (BTopas rpymnma). Y 8 OONBHBIX MEPBOW TPYIIIBI HaOmroAancs peruaus aud¢dy3HOro
TOKCHYECKOro 300a uepe3 64 Mec mocie OKOHYAHMS Tepamuu. Y TakKoro ke 4ucia OoibHbIX (8 uenmoBek),
NOJTy4YaBIIUX KOMOWHHPOBAHHYIO Tepamnuio (BTOpas Tpymma), HaOmroancs peuuauB JAupQy3HOro TOKCHYECKOTO
300a uepe3 7+4 Mec mocie OKOHYaHHUS Tepanuu. JTH JaHHblE YOEAUTEIbHO MOKA3bIBAIOT, YTO KOMOWHHPOBAHHAsS
Tepanus (kapOumasoi + THPOKCHH) HE CHIDKAET YacToTy peluauBa A1 Gy3HOro TOKCHIECKOro 300a.

Kpome toro, B mocieaHue ToJbl ObUIM OMYOJIMKOBaHBI COOOINEHMS SIMOHCKMX aBTOPOB 00 OJMHAKOBOW
TepaneBTHYeckoil 3¢ dexTuBHOCTH Manbix (10 mr) u Gonmpmmx (40 Mr) 703 THPOCTATMYECKUX IPENaparoB IMpU
nedyeHud au¢dy3HOro Tokcuueckoro 300a. C  Lenbl0 TMOATBEPXKICHUS OTHUX JIAHHBIX OBUIO IIPOBEICHO
mHororeaTposoe (15 eBpomeiickux KIWHHK) HcciemoBanue, B kotopoM 251 GompHoit momywan 10 mr, a 258
OonpHbIX — 40 Mr Merumasoma. Y OONBHBIX ONpENENSUIM COIACP)KaHWE TUPOUACTUMYIMPYIOUIMX —aHTHUTEI,
TUpOUAHBIX TopMOHOB, TTI" 1 oleHMBaMM COCTOSHHE IIUTOBUAHON Kenme3bl. Uepe3 3 Hemenu OT Havyana JeYeHHUs
SYTUPOUIHOE COCTOSHME NMpPU OONBIIMX J03aX METHMa3ona OTMedalock y 65% OonbHBIX 1Mo cpaBHEHHIO ¢ 42%
OOJIBHBIX, TIOJYYaBIIMX Majible 1036l npenapata. Eie uepe3 3 Henmenu (6 Helenb OT Havaja JEYCHHs) SYTHPOHHOE
cocrosHue Habmromanock y 93 m y 78% coorBercTBeHHO. Uepes 12 Hemenb OT Hayaja Tepanuy KIMHUYECKUE
MPU3HAKK THPOTOKCHKO3a npucyrcTBoBaiu y 0,5% GonbHbix, nonydasiux 40 mr, 'y 4% OONbHBIX, NONYYaBIIHX
10 wmr npenapara. PesympTaThl HccnenoBaHus yOGAMTENBHO MOKa3ald INPEHMMYIIECTBO OOJBIIMX 103
THUPOTCTATHYECKHX MPENapaToB B HAYaNIbHOM (aze quddy3HOro TokcHIeckoro 300a.

00 3(h(heKTUBHOCTH aHTUTHUPOUIHON TEparuu MOXHO CYIWTH IO colepikKaHHio odmiero u cBodoguoro T4 u T3,
KOJIMYECTBY THPOKCHHCBA3BIBAIONIMX OenkoB. B mepuon nedenus HEoOXOOMMO yYHTHIBATh, YTO B ITHUX YCIOBHAX
IIUTOBUAHAA XKeje3a Oomplre cekperupyeT T3, uem T4, mosromy ypoBeHs T4 mpu SyTHPOHIHOM COCTOSHHU MOXKET
OBITh Jake HECKOJIBKO CHIDKEH WM HAXOIWTHCS Ha HU3IIEH IpaHMIe HOpMBL. BonbHBIE, Haxomsmyecs Ha Tepanuu
TUPOCTATUKAMH, JIOJKHBI OBITh uepe3 Kaxple 3-4 Mec o0cinenoBaHbl (MOHUTOPHHT Beca, AJl, mynbc, onpezeneHue
cBobonnoro T4, T3, Tupouncrumynupyronmx antuten). [lociae oKOHYaHUST MEAMKAMEHTO3HOTO JieUeHUs] OOJNbHBIE
JOJDKHBI HAXOMUTHCS eIlle B TeUeHHeE 2-3 JIeT MO JUCIIaHCePHBIM HaOII0IeHIEM.

B kxommekcHo# Tepamin upPy3HOr0 TOKCHIECKOro 300a I0Ka3aHO NPHUMEHEHNEe HMMYHOMOAYIIATOPOB (IeKapHc,
T-axtuBun). IlpoBenmennsie Hamu coBmecTHO ¢ H.A. IleryHmHOll wuWcclnemoBaHWsS MOKa3ald,  dTO
UMMYHOMOZIYJISITOPBL  CITIOCOOCTBYIOT Ooiee ObICTpOH HOpManu3auud (YHKUMHM [IUTOBHIHOW JKENe3bl H
BOCCTaHOBJICHHIO HAapyLIICHHOH ()YHKIMH MMMYHHOH CHCTEMBL. DTO TOJOKHUTENBHOE BIMSHUE 0oJiee BBIPAXKEHO Y
T-axtuBuHa. [log BnusHMEM Aekapuca yaydlleHHE IMOKa3aTelell MMMYHHOH CHCTEMBI HAaOIFOJAIOCh JTUIIb Y JIHI]
MOJIOZIOTO BO3pacra, Torma kak y OonmbHBIX crapimie 60 ner mpueM aekapuca CONPOBOXKAAICS YXyALIEHHEM
nokasatesnell GyHKIMA UMMYHHO#H cucTeMbl. [loaTomy T-akTUBHH sIBIISETCS TIpenapaTtoM BeiOopa. Ero HazHauaioT B
Buze 0,01% pacTtBopa B MHBEKIISIX TI0 1 MuT B TedeHue 5 mHew (moapsix wim wyume Ha 1, 3, 5, 7, 11-it nens). Kypcsr
JIe4eHHs MOBTOpstoTCs 4-5 pa3 ¢ mHTepBaiaMu B 3-4 menenn. dexapuc npumensiercs o 150 mr 5 greit. [loBropHbIe
KypChI poBoasTest yepe3 2-3 Hen 2-4 pasa.

OOBEKTHBHBIM KOHTPOJIEM 3(PQPEKTUBHOCTH MPOBOJUMOrO JICUEHHs (ITIOMIMO KIMHWYECKOH KapTHHBI) SBISCTCS
onpenenenue ypoHs T3, T4, THPOHICTHM yIUPYIOIINX aHTUTEN B KPOBH, M CHY)KCHHE KOHIICHTPAIIMU STHX aHTHTEN
SIBJISICTCSl XOPOLIMM TIPOTHOCTHYECKUM IOKA3aTelieM, MO3BOJISIONMM HaIesAThCI Ha YCIeX KOHCEPBATHBHOTO
nevyeHus. Takue ke JaHHBIE MOXKHO IOJYYHTH IPU NPOBEACHUU MPOOBI ¢ YrHETEHHEM TPUHOATHPOHHHOM HIIU
mpoOsl ¢ THponuOepuHOM. IlomoXKuTeNnbHBIE Pe3yNbTaThl 3TUX NPOO TOKA3bIBAIOT, YTO (YHKIMS IIUTOBHIHOM
XKeJe3bl “‘yCKOIb3aeT  W3-TOA BIMSHWUSA THPOHICTUMYIHUPYIOIINX aHTHTEN (T.€. Pa3BUBAECTCS MMMYHOJIOTHYECKas
peMuccus) 1 HopMaJIu3yeTcsl (QyHKIUSI CHCTEeMbI THITOTallaMyc-THIIO(U3-IIUTOBUAHAS Kene3a. Ecin, HecMoTps Ha
JUTITENIBHYIO aHTHTHpouAHYIo Tepanuio (1-1,5 roma), ypoBeHb THPOMICTHMYIHPYIOIIMX AHTHTEN B CHIBOPOTKE
KPOBH HE CHIXKaeTcs WiIM mpoda c yrHereHueM T3 wiu THpONMOSpHHOM OTpHIATENbHAs, JajJbHeHIee
TIPOJIODKEHNE KOHCEPBAaTUBHOM TEpariy MOXXHO CUHTATh OECIIEpCIEKTUBHBIM M PEKOMEHAOBATh B THX CITydasx



XUPYPrU4ecKoe BMEIIATeIbCTBO WIH JIEUEHHE PaJHOaKTUBHBIM HomoM (0 mokasaHusM). KimHndeckast peMuccust
i (y3HOrO TOKCHUECKOro 300a, KOTOpas HacTymaeT CpaBHHUTEIBHO OBICTPO TIO/A BIMSHHEM JICUCHHS
AQHTUTUPOMIHBIMHU TIperapaTaMy, JOJDKHA MEepedTH B MMMYHOJIOTHUYECKYIO peMHucchio. TONbKO B 3TOM cllydae
MOXXHO TOBOPHTBH O IIOJHOM H3JIedeHUH IU()(Y3HOr0 TOKCHUECKOro 300a. B mpoTuBHOM citydae HaOIrONAroTCS
peuuauBHl 32005IeBaHUs 1 HEOOXOIMMOCTh MCITOIb30BaHMS AJIbTEPHATHBHBIX METOIOB JiedeHHs. J{TuTensHoe BpeMst
ObUT HETTOHSATEH MEXaHW3M BO3ACHCTBHUS THPOCTATUKOB Ha MMMYHHYIO cHUcTeMy. JIMIIb B TocieaHue Toipl ObUTH
MTOJTyYCHBI JaHHBIC, MPOJIMBAIONIHE CBET Ha 3TH Bonpockl. S. Nagataki u K. Eguchi (1992) u A. Weetman u coasT.
(1992) mokazany, 9YTO aHTHTHPOUIHBIE TPENapaThl CHIKAIOT 00pa3oBaHKe WHTEpIIeHKUHA-1 M WHTEpJIeHKHHA-6 B
tuporurax. O0a IMTOKMHA YYacTBYIOT B IIaTOreHe3e AayTOMMMYHHBIX IIPOIIECCOB B IIMTOBHJHON JKelese
TIOCPE/ICTBOM CTHMYJISIIUK MHTPATUPOUAHBIX T-TMM(OIMTOB M ydacTHsl B pa3iIMYHBIX BOCHAJIHUTENBHBIX d(deKTax
B IIUTOBHUAHOW JKeje3e, a TaKkKe CTUMY/IuuK B-miMmdouuToB — mpoayneHToB aHTuTen. Takum o0pas3om,
TIpephIBaeTCsl TOPOYHBIA KPYT, MOANCPKUBAIONMN ayTOMMMYHHBIE W TPOLECCHl ayTOarpecCHd B IIUTOBHIAHOU
Kenese.

Tepanusi aHTUTHPOUIHBIMHU TIpENIApaTaMl MOXKET B HEKOTOPBIX CITy4asiX CONMPOBOXKIATHCS MOOOYHBIMH SIBICHUSMH,
K KOTOPBIM OTHOCHTCS 3YJ W KOXXHasl ChIllb, CPABHUTEIILHO OBICTPO MCUe3alollie NMpU MpHeMe aHTHTMCTAMHUHHBIX
npenaparoB. Pexxe BcTpedaercsi TpaHyJIONUTONECHUS U JJaKe arpaHyJouTo3 (10 AaHHBIM pa3lIMuHbIX aBTOPOB, OT
0,02 o 0,3%), mpy HANUYKUU KOTOPBIX MPOBOJMMOE JICUSCHHE CIIEyeT NPEepPBaTh U HCIONb30BaTh albTEPHATHBHEIC
Meronsl JsiedeHus. OmNMcaHbl TaKke | JpyrHe OCIOXKHEHHS MEIMKaMEHTO3HOM Tepanuu (apTpairus,
XOJIECTATHYECKUI T'eraTHT, HEKpO3 TEeYEHH, HEBPUTHI M BBINAJEHHE BOJIOC). HexoTopble aBTOpHI CUMTAIOT, YTO
BBINAJICHUE BOJIOC, yMEPEHHasl JIEHKONEHWS] W apTpalirusl SIBISIIOTCS HE CJIEICTBHEM MOOOYHOTO JeWCTBHS
TUPOCTATUKOB, a CHUMIITOMaMH HOpPMAallM3allMM HAapyIIeHHOH J0 JTOro (YHKIMU HIMTOBUIHOM IKEJIE3bl.
[lepeuncnenHple MOOOYHBIE SBJICHWS 4Yallle BCTPEYAIOTCS NPU TMPUMEHEHHHM TPOU3BOJIHBIX THOYpAlMIIA.
[TpousBoaHbie MMUAa30Ma (MEPKa30IMI, METUMa30J U KapOrMason) sBisitoTcs Oojiee Oe30MacHbIMU MpenapaTamH.
Tem He MeHee OonbHBIE A0 Hayala TEPaNMKd THUPOCTATHKAMHU JIOJDKHBI OBITh MPEAYIPEKAECHBI O BO3MOXKHBIX
NOOOYHBIX SIBJICHUSIX M HEOOXOIUMOCTH MPOBEJCHUS OOIEro aHain3a KPoBH, OCOOEHHO B IEPUOJI UCIIOIb30BaAHHS
MaKCHMAaJIbHBIX JI03 Mpernapara, a Takke HeMEIJICHHO o0paIiaThesl 32 MEUIIMHCKOW TOMOIIBIO K JieYaleMy Bpady
IpU NosiBIIeHUU OoJieid B Topiie min GpypyHKyIe3a, BOCIAIEHHH CIM3HCTHIX, MTOBBIIICHUH TEMIIEPATYPHI.
Xupyprudeckoe Jie4eHHe TMOKa3aHO MPU TUPOTOKCHUKO3E TSDKENOH CTereHH, OONBIIOM YBEIWYEHHH IIUTOBHIHOMN
KeNe3bl, IPU HAJMYNK AJUIEPTUYeCKUX U APYTUX PEakuui K aHTUTUPOUIHBIM IIperiapaTtaM, OTCyTCTBHH dddexra oT
KOHCEpPBaTUBHOM Tepamnuy, B TOM 4HCIIE IIPU TUPOTOKCUKO3€ y JeTeil u OepeMeHHbIX. [IpousBoaurcs cyOToTa bHAsA
cyOdacimanbHasi pe3ekuusi HUTOBHIHOM kene3bl o O.B. HukonaeBy, TeXHHKa KOTOPOH AETalbHO ONMCAaHA BO
MHOTUX PYKOBOZICTBaX IO 3HAOKPHHOJIOTUU.

B nepuon moaroToBkH K onepanuy 00JbHOMY MIPOBOIST aHTUTUPOUIIHYIO TEPAIUIO 1O BO3MOKHO MaKCHMAJIbHOTO
CHATUSL CHUMIITOMOB THPOTOKCHKO3a. sl TpemynpexaeHus OonbIIoN KpOBONOTEPU BO BpeMs OIeEpaluu
(KpOBOTOYMBOCTb MAPEHXMMBI IMOMKEIYAOUHOMN JKele3bl) B TeUEHHE 2 HeJ. PEKOMEHAYETCsl NMpHUeM IIpernapaToB
fioma, KOTOphIe He TOJBKO CHIDKAIOT KIMHUYECKHE NPOSBICHHS THPOTOKCHKO3a, HO U YMEHBIIAIOT KPOBOCHAOKEHHE
IIMTOBUAHON >kene3bl. Ha3HaueHue mpemapaToB ioma codeTaroT ¢ b-OJoKaTopamM, IPHEM KOTOPHIX HEOOXOIMMO
MIPOJOJKUTE U B MOCIIEONEPALIUOHHOM MIEPHOJIE.

Henomyctuma oTMeHa aHTUTHPOMIOHOW Tepamuy y OOMBHBIX THPOTOKCHKO30M. IIpesxne Bcero aTo oTHOCHTCA K b-
O10KaTOpaM, pe3kasi OTMEHa KOTOPBIX OCOOEHHO OMacHa y OOJBHBIX C COIYTCTBYIOIIEH HMIIEMUYECKOW OOJIEe3HBIO
cepAla, MOCKOJIBKY B TaKHX CIIydasX 4acTO Pa3BHBACTCsl OcTpasl MIIEeMMs MHOKapnaa. Kpome Toro, BO3MOXKHO
pa3BHUTHE OCTPON HAAIIOYEYHUKOBOH HEAOCTATOYHOCTH y OOJIBHBIX THPOTOKCHKO30M IOCIIE PE3EKIMH IUTOBUAHOM
JKENe3bl, €CIIM MpefolepaloHHas MOATOTOBKAa BKJIIOYAla NPUMEHEHHE ITIOKOKOPTHKOWAOB U b-OnokatopoB. C
LENbI0  MPO(MIAKTUKH  IIOCICONEPALMOHHOTO  THPOTOKCHYECKOTO  KpH3a  PEKOMEHAYETCS  MPOIOKUTH
THPOCTATUYECKYI0 MEJUKAMEHTO3HYIO TEPAINUIO B TeUeHHE 7-8 IHEH IMocie CyOTOTaabHON Pe3eKIINH IIUTOBHIHON
XKeJIEe3bI 10 MTOBOJY THPOTOKCHKO3a.

Ilocme THPOMAIKTOMHM MOTYT pa3BHBAaThCS PAHHHE OCIOKHEHUS (KpPOBOTEUYEHHE, KOTOPOE MOXET BbI3BATH
ac(hUKCHIO; TTape3 BO3BPATHOIO HEPBa) U TO3IHUE (THIIOTHPO3, TUIONAapaTHpo3). Bosmoxken penumus auddyznoro
TOKCHYECKOT0 300a.

Jleyenue paanoakTHBHBIM HOJOM MOKa3aHO B CIEAYIONINX CIy4asx: IPH OTCYTCTBHHM 3¢ ¢eKTa 0T KOHCEPBATHBHON
Tepanuy, NPOBOJUMOW B TEUYCHHE JUIMTEIBHOTO BpPEMEHH, HAIMYMK HEOOonpmioro an¢pQy3HOro YBEIHUECHUS
LIUTOBUIHON Kene3bl y OombHOro crapme 40 ner; npu peuuauBe aud@y3HOrO TOKCHYECKOrO 300a TMOCie
XMPYPrHYECKOr0 BMEIIATENbCTBA; NMpH TU(P(y3HOM TOKCHUECKOM 300€, MPOTEKAIOIeM C BBIPAXKEHHON CEepAedHO-
COCYIMCTON HEIOCTaTOYHOCTHIO, KOTOpasi HE MO3BOJSET MPOBOAUTH JUIMTENBHBIH KypC aHTHTUPOMIHOW Teparuu
WJIN OCYIIECTBUTH XUPYPTUUECKOE JICUCHHUE.

Hus stux uenedr ucnonsdyercs 1311, mpudem mproBuaHas jkene3a OOMbHBIX, MOJBEPTAIONIMXCS 3TOMY BUIY
Tepanuy, MODKHA XOpOLIO TMOTJIOMIATh  PAAMOAKTHUBHBIM  HOM, 4YTO OIpeAensercs NpeaBapUTEIbHON
panuoiionauarnoctikoi. JledeOHas 103a paaroakTUBHOTO #o7a 3aBHCHT HE TOJNBKO OT CHOCOOHOCTH JKEJIEe3Bl
TIOTJIOMATh WO/, HO M OT €€ pa3MEepOB M MacChl, KOTOPHIE OMPEAEIAIOT C IIOMOIIBI0 CKaHupoBaHMA. [IpoBomuics
CpaBHHUTENBHBIM aHATIN3 pe3yJIbTaTOB OOMy4deHHUsT MMTOBUIHOM >kene3sl 1311 B smeuebnbix no3ax 6000-7000 pan
(rpeit-I'p) m 3500 I'p. Cpenu 326 GonpHbIX, moxyuusmux 1311 B mo3e 7000 I'p, yacrora rumoruposa depes 7 jer
TocIte JiedeHus cocraBuia okoio 40%, Toraa kak npu no3zax 3500 I'p — smms 8-9%. BonbmmHCTBO MecnenoBaTenei
cunTaroT, uro TepamneBtudeckue 10361 1311 3000-4000 I'p momKHBI OBITH ONTHMAIBHBIMU I OONBITIHCTBA



OONIBHBIX, TOTZla KaK B HEKOTOPBIX CIIydasx (TSDKENBIH TUPOTOKCHUKO3 C IPOSBICHHSMH CEpACYHO-COCYIAHMCTON
HEJIOCTAaTOYHOCTH) ATU JI03bI MOTYT OBITH yBenuueHs! 1o 5000-6000 I'p.

Jleuenne mud¢py3HOro TOKCcHUeckoro 300a mpu  OepemeHHocTH. Juddy3HBII TOKCHUECKHMi 300 YacTo
COIIPOBOXKIAETCS HAPYIICHHEM MEHCTPYAIBHOTO ITUKIIA, U OEpEeMEHHOCTh MPU TUPOTOKCUKO3E CPEIHEH M TSKEIOoH
CTENEeHHU TSDKECTH HacTymaeT peaxo. B ciydae Hammums GepeMEeHHOCTH IPH JICYEHHH BO3HHUKAIOT JOIOIHUTEIBHBIE
TPYIHOCTH TIO COXPAaHEHHWIO JKM3HM IUIOAa, OCOOEHHO B TeX CiydasX, KOraa OepeMeHHOCTh »eiaHHa. Ilpm
HEKOHTPOJIMPYEMOM THPOTOKCHKO3€ OOJbIlasi BEPOSITHOCTh CIIOHTAHHOTO IpepbiBaHus OepemeHHOcTH. [losTomy
JiedyeHrue HeoOXOIUMO IPOBOJIUTD TaK, YTOOBI Ha MPOTSDKEHUU BCell OEpeMEHHOCTH MOAIEPIKUBAIIOCH SYTHPOUIHOE
COCTOSIHHE TIPH HAUMEHBIINX J03aX aHTUTUPOUIHBIX ITPENapaToB.

[Mpumenenne mOOBIX JIEKAPCTBEHHBIX IpENapaToB HeXeNaTenbHO B TedeHWe | Tpumectpa OepeMeHHOCTH
(BO3MOXXHOCTh HMX TEpaTOreHHOro nercTBusi). [103TOMy NpH THUPOTOKCHMKO3E JIETKOH CTEIEHH aHTHTHPOUWIHBIE
npernapaTthl MOXXHO He Has3HauaTb. ClegyeT NOAYepKHYTb, 4YTO OEpEeMEHHOCTh cama 10 ce0e OKa3blBaeT
TIOJIOKUTEIBHOE BJIMSHHE Ha TedeHue Iuddy3HOro TOKCHYEeCcKOro 300a, 4TO MpOSBISETCS B HEOOXOIUMOCTH
CHIDKEHUsI JIO3bl WM Jae OTMEHbl aHTUTHPOMIHBIX mnpernapatoB B |l Tpumectpe Oepemennoctn. B ciydae
HEOOXOAMMOCTH HCIOJIB30BaHUSI THPOCTATHKOB MPEIIIOYTEHUE CIIENyeT OTAATh IMPOMWITHOYPALMITY, KOTOPBIN
MEHbIIEe MPOXOMUT Yepe3 IUIAICHTY 0 CPaBHEHHIO ¢ MepKazomuwioM. OJHAKO MOXXKHO TMPUMEHSTh M HpernapaTsl
rpynmsl  ©Muzaaszona. JledeHume THpOCTAaTHKaMU TIPOBOJST MAaKCUMajbHO HU3KUMH JI03aMH UM TEPaIHio
PEeKOMEHAyeTCsl HaYMHATh MPOIMIITHOYpAlIoOM B cyTodHoi no3e 300-450 mr, a mepkazonuioMm (kapOumaszonom
wim thHamasonoM) B jo3e 15-20 mr B genb. [lo JoCTH)KEHMHM S3YTHPOHMHOTO COCTOSIHHS 1032 THPOCTATHKOB
CHIXaeTcs — nporuiTrnoypaia 10 50-150 mr, a Mmepkazonuia — 1o 5-15 mr B 1ieHb.

[Tpu Tspkenoli popMe TUPOTOKCHUKO3a ONEpaTHBHOE JICYEHHE JIydllle Bcero nposectu Bo Il Tpumectpe, Tak xak B |
HEXeJaTeNIbHO U3-3a BO3MOXKHOCTH CITOHTaHHOro abopra, a B 11l TpuMectpe — n3-3a BO3MOKHOCTH MHAYLIPOBAHUS
MIPEKIEBPEMEHHBIX POJIOB.

[Mpenapatsl #oma Jyisi JIeYEHUs THPOTOKCHKO3a TIPH OEPEMEHHOCTH HE PEKOMEHAYIOTCS H3-3a DPa3BUTHS
BO3MOYKHOCTH CTPYMBI Y HOBOPOXKACHHOTrO. D-OJI0KATOPBI MOXHO HCHONB30BaTh TOMBKO B TEPBBIC MECSIIbI
OepeMEeHHOCTH, TaK KaK B IOCIEAYIOIEM OHH CIIOCOOCTBYIOT 3alep’KKe POCTa III0AA, BBI3BIBAIOT OpaJuKapauIO.
Ocoboe BHMMaHUE HEOOXOAUMO YIEIHUTH MOCIEPOAOBOMY IMEPHOIY, KOIZa OOBIYHO YCHIMBAIOTCA KIMHHUYECKHE
MPOABJICHUA THUPOTOKCHUKO34A. H03TOMy MCAUKaMEHTO3HasA TEpard HE TOJBKO HE JO0JDKHaA 6I)ITI) IpepBaHa, a
Hao0opoT ycuiieHa 1o cpaBHenuto ¢ I1I TpumecTpom OGepemeHHOCTH.

Y HOBOPOXKJIEHHOI'O MOTYT BBISIBJISATHCS MPU3HAKU THPOTOKCHUKO3a, KOTOPbIE HOCAT KPaTKOBPEMEHHBIN XapakTep U
00YCJIOBJICHBI TPaHCILIALEHTAPHBIM IIEPEX010M THPOUACTUMYIUPYIONMX aHTUTeN. Kak IpaBuio, THPOTOKCHKO3 HE
Tpedyer crnenupuIeckoll Tepanuy 1 yepes 2-3 Hefenu (Meprof MONTYKHU3HI HMMYHHOIIIOOYJIMHA COCTABIIAET OKOJIO
20 npueii) mpoxoaut Oe3 yiedeHus. [Ipy BBIpaXKEHHBIX MPOSBICHUAX TUPOTOKCHUKO3a (3HAYMTENbHAS TaxXUKapIusl,
MOBBIIICHHAs] BO30YAMMOCTb, 3HAUUTENbHAA IOTEPsl MacChl Tena, MPEeBbIIaomas GHU3HOIOIHIECKYI0) Ha3HaAYaeTcs
CHUMIITOMaTHUECKas Tepanusl. THPOCTaTUKHU, KaK MPABUIIO, HE TIPUMEHSIOTCSL.

JleueHre THPOTOKCHMYECKOI'O KpH3a HAYMHAIOT C BBEICHHA OONBIINX 103 THPOCTATHYECKUX IPErapaToB H
XKENaTeNbHO MPONWITHOYPAIMiIa B CBA3M C TeM, YTO, NOMHMO OJIOKaapl OMOCHHTE3a T'OPMOHOB IIMTOBHIHON
JKeJIe3bl, Mperapar oka3bplBaeT W nepudepuyeckoe AeicTBue, ymenblas koHBepcuto T4 B T3. IlepBoHauasbHbie
10361 coctaBisaioT 600-800 mr; nanee mpemapat BBomAT mo 300-400 mr kaxaple 6 4. IlepBoHavanpHast yaapHas g03a
Mepkazonmia 60-80 mr u ganee mo 30 mr xaxapie 6-8 4. Ecnu G0nbHONM HE MOXKET MPHHATH IpermapaT per oS, ero
BBOJIAT Yepe3 Ha30racTpabHBIN 30HA WM B CBeYax M0 25 Mr Kakaple 6 4.

IIpenapatel #oga BBOAAT HE paHble yeM depe3 1-2 yaca mocie Hadaja JIe4eHHs THPOCTATHKAMHU; B IPOTHBHOM
cllydae TPOMCXOJWT HAKOIUIEHHE HOoAa B IIMTOBUIHOM JKENE3€, YTO IOCIE CHIKEHHUS J03bl THPOCTATHIECKUX
TIPENapaToB BHI3BIBAET YCHICHHE CHHTE3a THPOMIHBIX TOPMOHOB. MOMCTHIE TIpenapaThl BBOAAT BHYTPHBEHHO: 110
10 mn 10% pactBopa #omunma Hatpus win o 1 mu pactBopa Jlrorons kaxasie 8 4 nmubo maror per oS no 30-50
Kamenb onuH pa3 B AeHb mwid mo 8-10 kamenp kaxnaesle 8 4. [IpemapaTsl #ona, Tak ke KaKk U THPOCTATHKH,
OJIOKHPYIOT TPOIECCHl OpraHu(uKanuu ioxa, T.e. obpazoBanme MUT u [IUT, a Takke CHIDKAOT OMOCHHTE3
THPOTIO0YIIMHA U YTHETAI0T peabcopOIrio KOIJIONAA U ITOCTIeAyIoIiee BEICBOOOXIeHue 13 Hero 13 u T4.
BonmopacTBopuMbIe peniapaTsl TIIFOKOKOPTHKOMIOB (alleTaT KOPTH30Ia, CYKIIMHAT THApokopTH3oHa mo 200-400 mr
B CYTKH) BBOISAT BHYTPHUBEHHO. B ciiydae MX OTCYTCTBHS MOXKHO NPUMEHSATH JEKCaMeTa3oH 1o 2-2,5 mr 4 pasa B
JICHb WM SKBHUBAJIEHTHBIC 03Bl JAPYTHX MpernaparoB. | TIOKOKOPTUKOWIBI, TTOMHUMO BJIMSHHS Ha CEpACYHO-
COCYIHCTYIO CHCTEMY, YMEHBIIAIOT mepudepmueckyto koHBepcuio T4 B T3 u BBICBOOOXAECHWE THPOUIHBIX
TOPMOHOB U3 IIUTOBUAHOMN JKEJIE3BI.

Jns MHrHOMpOBaHMS AKTUBHOCTH KaJUTMKPEHH-KMHUHOBOM CHCTEMBI C IENbl0 NPOQWIAKTHKA W TEpanuu
THPOTOKCHIECKOTO KpH3a PEKOMEHIyeTCs BBEIICHIE MHTHOUTOpa MPOoTea3 TPACIIIoNa Wik KOHTprKaia B go3e 40000
EJ1 B 500 M1 Mi30TOHHYECKOT'O pacTBOPA XJIOPUA HATPHUS B BUJIC BHYTPUBEHHOM HHDY3HH.

Hapsiny ¢ mepeuncineHHBIMH TpenapaTaMd IPH THPOTOKCHYECKOM KpH3€ NPUMEHSIOTCS aIpeHOOJIOKaToOphl U B
TIepBYIO OYepepb b-aapeH00I0KaTOphl (MHAEpall, 0031AaH, aHAIIPUINH), KOTOPhIE BBOAST BHYTPUBEHHO MEIJICHHO
mo 1-2 mr xaxnasle 3-4 4. B cimydae mpuMeHEHHMsI per os J103a TpernapaTa JOJDKHA ObITh yBenwdeHa 1o 20-60 mr
Kaxple 4-8 4. Y OONBHBIX ¢ HaTW4YWEM (WIM YKa3aHHEM B aHAMHE3€) CHMITOMOB OPOHXHAJIEHOM aCTMBI CIIEIyeT
NPHMEHSITH CENICKTHBHBIE D-0I0KaTOPBI — aTEHOION WM METOMPOIoi. [TOMIMO BIMSHHUSI HA CEPAEYHO-COCYAUCThIE
1 TICHXOMOTOPHBIE MPOSBICHUS THPOTOKCHKO3a, b-aIpeH0OI0KaTopsl CHIKaloT KoHBepcuio T4 B T3. B ciydae
coxpaHeHHs Ha ()OHE NMPOBOANMON TEPAITUH MCHXOMOTOPHOTO BO30YKJICHHMS MOKA3aHO MPUMEHEHNE CEAaTHBHBIX



CPE/CTB U TIperapaToM BBIOOpa TpH 3TOM sBIsieTcs (eHo0apOWTal, KOTOPBIH MOMHUMO HENOCPEICTBEHHOTO
JeHCTBUS yCKOpsieT MeTabonn3M U nHaktuanuio T3 u T4.

Bo3sMoxHO TIpEMeHeHHE pe3epnHuHa W TyaHeTHIMHA (MCMENUH), OZHAKO 3TH Ipenaparbl BBI3BIBAIOT MOOOYHBIE
SIBJICHUsI B BUJE aprepuanbHOi rTumnortonuH, yraerenus L[[HC; kpome Toro, mx 3¢¢exr pa3BuBaercst O4YEeHb
Me/IIEHHO.

B kauecTBe jkapOITOHIKAIOIINX CPEICTB HIPUMEHSThH alleTHIICATUIMIIOBYIO KUCIIOTY U CATMIMIATEI HE CIEIYeT, TaK
Kak OHM KOHKYpHpYIOT ¢ T4 u T3 3a cBs3b ¢ THPOKCHHCBSI3BIBAIOIIUMHK O€JIKaMHM KPOBH W TIOBBIIIAIOT YPOBEHBb
cBoOomubIX T3 u T4 B xpoBu. [ig 3THX Ienel MOKa3aH alleTaMUHO(PCH WM aMUJOMHPUH, KOTOPHIH Hapsmy c
KapOHOHIKAIOIHNM 3(p(heKTOM HHrHONPYeT aKTHBHOCTh KaJUTMKPEHH-KHUHUHOBOW CHCTEMBI.

[Ipu  cepae4yHO-COCYOHMCTON  HENOCTATOYHOCTHM  IMPUMEHSIOTCS — IMpenaparbl  JTUTHTANWCa,  JAWYPETHKH,
KHCIIOPOAOTEPATIHSI.

B ciiyqae orcyrctBus adexTa OT MPOBOAMMOro JICUSHHSI M TPH HAIWYHHU TPOTHBOIOKA3aHUI K NPUMEHEHHIO b-
a/IpeHOOJIOKATOPOB MPOBOAMTCS IUIa3Madepe3 WM TeMOcOpOIMs, KOTOpas TO3BOJSET BBIBECTH H30BITOK
TUPOUIHBIX TOPMOHOB W3 OpraHu3Ma.

Hapsiny ¢ wHby3uel pasnuyHbIXx TpenapaToB (1o, KOPTHKOCTEPOMIBI M Jp.) B CiIydae BBIPaKEHHBIX
MUKPOLUMPKYJSTOPHBIX —~ HApYIIEHWH TPOM3BOAMTCS BHYTpuUBeHHass wuHOY3uss 5% pactBopa  IIIIOKO3BI,
PEOTIONUIIIIOKHHA, TeMojie3a, pacTBopa ansOymuHa. Ciexyer oOpaTtuTh OONbIIOE BHUMaHWE HAa HEOOXOIMMOCTh
MoAJIep)KaHUsl HOPMAJIbHOTO COCTOSIHHSI DHEPreTUUEcKOro, BOAHOrO OOMEHa, YPOBHS JJIEKTPOIHWTOB B TEUYEHHE
BCET0 MEPHO/Ia JICUSHHUSI.

Jleuenue odrampmonariu. [Ipu codyeraHnn oQranbMoONaTHH ¢ THPOTOKCUKO30M CIIENyeT MPUHATH aKTUBHBIE MEPHI
JJIA JIUKBUAAIMHU TTOCJICAHET O. HeKOTOpI)Ie HCCIEAOBATEIN MPEANIOYUTAOT B TaKUX ClIydasiX NMPUMCHATH JICUCHUE
pPaauOaKTUBHBIM ﬁO]lOM WJIN OIICPpaTUBHYIO TEPAIUIO. O}IHaKO KIIMHUYCCKas TIPAaKTUKa IIOKa3bIBa€T, 4YTO B
HEKOTOPBIX CiTydasx OQTaJbMONAaTHS pPa3BUBACTCSA WM YCHWIEHHO IPOTrPECCHPYET IMOCle TPOBEACHHS TaKoH
Tepanuu. B OoJbllel CTENEHHM 3TO OTHOCHTCS K Tepanue PajuOaKTHBHBIM HOIOM, MO3TOMY NpPH COYETaHHU
au(dy3HOr0 TOKCHUECKOro 300a C ayrOMMMYHHOH odTaibMonaTHeld Jake NP MHUHHMAJBHBIX KIMHUYECKHX
NPOSIBIICHUSIX MOCIIEAHEH MPOBOANTH PaUOMOATEPAITUIO HE CIIETYeT.

['ma3upie cMMNTOMBI TUPQPY3HOr0 TOKCHUECKOTro 300a (pEeTpakius BeK H Jp.) IO MEpPe MCUE3HOBEHHS CUMIITOMOB
TUPOTOKCUKO3a TaKke MMEIOT TeHACHIMIO K perpeccy. [Ipy 3HAYMTENBHO BBIPAKEHHOM 3K30()TanibMe 0ocoboe
BHUMaHUE HEOOXOOMMO YIENATh NPOQHIAKTHKE BO3ZMOXHOH HMHGEKIUH (T7a3Hble KaIUIM C aHTUOMOTHUKAMN).
[lpumenenne rhasHBIX Kalenb, COAEPXKAIIMX 5% pacTBOp TyaHETHIMHA, YMEHBIIACT pPETPAKUUIO BeEK.
CoJHIIE3aIUTHBIE OYKH YMEHBIIAIOT CBETOOOS3Hb, a MPUMEHEHHE “UCKYCCTBEHHBIX Clie3” MO3BOJSIET 3HAYUTEIBHO
YMEHBIIHUTh CyXOCTb IJ1a3.

[Ipu odranpmonariu (3k30(TaIbM, XEMO3, NEPUOPOUTAIBHBIA OTEK) HapsAAy C JICYCHHEM THPOTOKCHUKO03a
PEKOMEHIYeTCsl MPUEM KOPTUKOCTEPOUIOB, HANpUMEp MPEAHU30JI0Ha, HaumHas ¢ Gombmmx mo3 (60-100 mr B
CYTKH) U TI0 JOCTHXCHHH TOJIOKHUTENBHOro ddekra (00bdHO Yepe3 2-2,5 Helenu) MoCcTeneHHOe CHIKEHHE J103bl
(mponoymkuTeNnsHOCTh JiedeHus 1,5-3 mec). Pe3ynbTraThl HEKOTOPBIX aBTOPOB M HAIll COOCTBEHHBIHN OMBIT MO3BOJISIIOT
pEeKOMEHIOBaTh CIEAYIOIIYIO CXeMy IpHeMa MpeaHu3onoHa: 60-65 mr B TedeHue mepBod Hemenw; 50-55 mr —
BTOpoii Henmenu; 40-45 mr — Tpetbeit Hemenu; 30-35 mr — derBeprToit Hepenw;, 20-25 MT — MATON HEHENH; KaXkKIylo
MOCTIEYIONIYI0 HEeIeNI0 032 YMEHBIIAeTCd Ha 5 MI 10 5 MI B JIeHb. DTy MUHUMAIbHYIO 3(Q(EeKTUBHYIO H03Y
PEKOMEHyeTCsl IPUHUMATh IO OKOHYaHHMs JiedeHust (00Inas MmpoJoDKUTENFHOCTE JiedeHus 2,5-3 mec). B cinydae
€ClIM Ha OJHOW M3 yKa3aHHBIX J103 OTMeYaeTcs YXyAIIEeHHe KIMHHYECKOTro Te4eHMs odTaabMOonaTHH, HeoOX0quMO
703y YBENMYHUTh W 3aT€M CHIKaTh IO MHUHUMAaIBHO 3(dekTnBHOH. Cremyer NMOm4epKHyTb, 4TO NPH OTMEHE
TJIFOKOKOPTHKOHIOB BO M30€KaHHE CHHAPOMAa OTMEHBI HEOOXOAMMO B TEUEHHE IOCIEIHEeH HeNelH IMpeaHH30JI0H
OCTaBUTH B J103€ 2,5 MT' B JICHb WX 10 5 MT Yepe3 JACHb.

Ecnn, HEcMOTps Ha mpoBoOMMOE JICUEHHE, Pa3BUBAIOTCS CHMITOMBI ITOBBIIICHUS NAaBJIEHHSA B PETpoOyIbOapHOM
obmactu (pe3kas OOJb B IMIA3HBIX S0IOKAX, TYBCTBO BHITAJIKUBAHMUS TJ1a3 U3 OPOUT, YXYAIICHHE 3pEHUS BCIESACTBHE
CHaBIICHUS TJIa3HOTO HEpPBa), PEKOMEHIYETCS YBEIHYUTH J03Y TIFOKOKOpPTHKOWAoB (nHOorma mo 100 mMr B CyTkw).
Iloka3aHo mNpUMEHEHHE AWYPETHKOB M pe3eplHHA. PaHbIe CYMTAIOCh, YTO ISl TEpalmud OQTAIBMONATHU
TJIFOKOKOPTHKOWABI MIPEANOYTHTEIbHEE BBOIAHUTH peTpo0ynsbapHo. I[lpuBommmuce yOeauTenbHblE NaHHBIE W
apryMeHTBl B IONB3Y PETpoOyIb0apHOro NPHMEHEHHUS TIIIOKOKOPTUKOMIOB. MccienoBaHMAME IMOCIETHHUX JIET
MOKa3aHo, YTO A((EeKTUBHOCTh TIIOKOKOPTHKOWIOB TPH CHCTEMHOM WIH peTpoOyiTh0apHOM IPUMEHEHUU
onunakosa (L. DeGroot u coasr., 1995).

Hekoropble aBTOpPBI MMEIOT YAOBJICTBOPUTEIBHBIC DPE3ylbTaThl NPH NPUMEHEHHH CIEOyIomleld CXeMbl NpHema
npeAHN3010Ha: iepBbie nBe Hepenu no 100 mr exenneBHo, a 3atem mo 100 mr yepe3 jeHb B TeueHue 10 12 Hesemb
W Jajee IMOCTENEHHOe CHIDKeHne ao3bl. Nagayama u coaBT. (1987) peKOMeHIyIOT Tak Ha3bIBaeMyI0 “IyJIbC-
Tepanui” METHINPEIHU30I0HOM. EjxeHeBHO B TeUCHHE TpeX OHEH MPOBOOMTCS BHYTPHBEHHAs MeIUICHHas (B
teyeHue 60 MuH) MHQY3Us 1 T METHINPEAHH30JI0HA CyKIMHAaTa HATpHs. [lOBTOpHBIE KypChl B cCilydae
HEOOXOANMOCTH TIOBTOPSIIOTCS HECKOJIBKO Pa3 C HEENbHBIMH HHTEPBAJIAMH.

[IpreM KOPTHKOCTEPOHIOB MOXHO COUETaTh C PEHTreHoTepanuel Ha o0macTb opouT B cymmapHoi go3e 1000-2000
pan (rpeii-I'p). PertreHoTepanust mpoBOAUTCS B TEUSHUE 10 2 HEJeNIb M pa3oBas go3a o0iaydeHus cocTasisier 1,5-2
I'p. Ilepenuss kamepa raas3a, poroBHIia M XpyCTAINK JOKHBI OBITh 3aIMIIEHBI OT BO3JCHCTBHUS paHalliH.



Kak npaBuito, moj BIMSHHEM TaKOW KOMIUICKCHOW Tepanuy YMEHBIIAIOTCS MHBEKIHUS COCYAOB CKIIEp, OTEUHOCTh
BEeK W TMPOTpY3us TJa3HbIX 5070k Ha 1-3 mM. Eciu Ha (oHe Takod Tepanmuu OQTaIbMONATHS MPOAOKAET
MPOrPeCCUPOBaTh, PEKOMEHAYETCS ICKOMITPECCHS TITAa3HHUII C YAAICHUEM OTEUHOH peTpoOyIb0apHOi KICTYaTKH.
Xopoumii TepaneBTHYECKUH 3BPEKT HAOTI0IaeTCsl IPU MPUMEHEHHH Ta3Madepesa. Tak, y HaOmonaeMbIx HaMu 4
OOJBHBIX ~ TPOrPEeCCHpOBaHME  O(PTAIBMONATHH  MPOJOIKATIOCh, HECMOTPS HAa  MPOBEACHHOE JICUCHHUE
KOPTUKOCTEPOUIAMH, BKJIIOYas PeTpoOyIp0apHOE BBEICHHE JCKCaMeTa30Ha M PEHTTCHOTEPAIi0 Ha 00JIacTh
rmasaul. [locine 3 ceancoB twrasmadepesa (mo 1800 mur) TeueHwe 3a00NEBaHUS CTAOMIU3UPOBANIOCH, a 3aTEM
OTMEYaNach perpeccus KIMHHYECKHX MPH3HAKOB odTanpmonaTud. OueBUIHO, Iiasmadepe3 MOKa3aH B TeX
Clly4asx, KOrJa Tepamus TIIOKOKOPTUKOMIAMU M T-aKTHBHHOM He CTaOHIM3MUpyeT TeueHHe OQTalIbMONATHH.
[na3zmadepes A0KEH MPEAIIECTBOBATh PEHTTCHOTEPATIHH.

B.1. MasypoB ¢ corp. (1993) pexkoMeHIYIOT KOMILIEKCHOE JIeYeHHe B 3aBUCHMOCTH OT CTEIEHHU THKECTH
ayTOMMMYHHO# odrampmonatiu. C 1eblo NPOPHIAKTHKA 0PTAIBMONATAN aBTOPHl MPHUMEHSUTH BOIbTapeH (75 mMr
B JIeHb B TedeHHe 2-3 MecsleB), JeKcaMeTa3oH 1o 4 mr perpoOymnbbapao (10-15 wHBEKnMii), a MpU HATUYUH
HApYIICHUH HMMYHHOTO craryca — miasmadepes (3 mpoueaypsl) ¢ MOCISAYIONIMM MPHEMOM MeTaTpekcara o
0,0075 r B Hepento B Teyenue 3 mec. [Ipu odrarpMonaTiu ¢ BOBJIEYEHHEM B MPOLECC PETPOOYILOapHON KIIeTUYaTKH
K TPUBEICHHOW BBIIIE CXeMe JOOABISUTH g-Tepamnuio Ha ob6nacth opOUTHL. [10J0KHUTENbHBIC PE3YIBTATHI MOMYUEHBI
BO BCEX TPEX IPpymmnax 00CIeI0BaHHBIX OOMbHBIX.

Heo6xoaumo etiie pa3 mog4epKHyTh, YTO JeUeHHE O(TaIbMOMAaTHH ClieAyeT HAYHHATh KaK MOXKHO PaHbIIle, TaK KaK
BOCIANUTENBHBIC TIPOIIECCH B PETPOOYILOAPHBIX MBIIIIIAX yXKe depe3 6-8 MecsIeB 0T Havaa mpolecca CMEHIIOTCSI
00pa3oBaHHEM COCJMHHUTENbHOW TKAHK M TOrJa OOpaTHOe pa3BuTHe OQPTAIBMONATAM IO BIHSHHEM
KOHCEPBATHBHOW Teparuy YK€ HEBO3MOKHO M OCTAeTCS BO3MOXHOCTh MPHMEHEHHS TOIBKO XHPYPIUUECKOTO
JICUCHUA.

[Ipu mpeTrbHaNTLHONH MHUKCEIEME MECTHO Ha MOPAKECHHYIO MOBEPXHOCTh KOKH MPHUMEHSIOTCS KOPTHKOCTEPOH/IbI
(TpuaMIMHOMOHOBAsI, GeTaMETa30HOBAs, TIPESAHM30I0HOBAsE Ma3H, OKCHKOPT | Jp.). OTMEUEHO ymydiieHre U mocie
yAbTpaUIIETOBOrO 00 IyueHHs TOPAKEHHOT0 Y4acTKa KOXH.

[Mpornos. Ilpu nmuddy3sHom Tokcuueckom 300e OmaronpusitHbeil. bonee dem y 60-70% OonbHBIX peMHCCHS
HACTYMAeT MMOJ BIIUSHHEM THPOCTATHYCCKOW Tepamvd, MmpueMa MpenaparoB #oma. Yacto peMuccHs HACTymaeT
CHOHTAaHHO WJIM B pe3yJibTaTe Hecnelpduieckol Tepanui. MHOrodncieHHble padoThl, onmyonukoBanHbie B 1920-40
IT., MOKa3bIBAIOT, YTO IIOJ BIMSHHEM JIEYEHHs, KOTOpOE ceiuac MOXKHO PaccMaTpUBATh KaK HECTELHU(pHIECKOe
(caHaTOPHO-KYpOPTHOE JieueHue, (Guinorepanus, OaiabHeoTepanus U ap.), B 80-90% nacrymana pemuccus. OT1o
MOXXHO OOBSICHUTH OIIOCPEAOBAHHBIM BIMSIHHEM (MMMYHOMOIYJIUpYIOIee AHCTBHE) EePEYUCICHHBIX ()aKTOPOB Ha
UMMYHHYIO CHCTEMY M BOCCTaHOBJIECHHE HMMYHHO-HEHPO-TOPMOHAIBHBIX B3aMMOOTHOWIECHHH. [IpuBenenHsie
JaHHBIE MTOATBEP)KAAIOT IOJI0KEHHE O BO3MOXXHOCTH CIIOHTaHHOW peMHUcCHH NpH AU(G Y3HOM TOKCHUECKOM 300€,
Kak ¥ IpH APYI'HX ayTOMMMYHHBIX 3a00JIeBaHUSX.

|. IlepeyeHn BONIPOCOB /151 IPOBEPKH KOHEYHOI'0 YPOBHSI 3HAHUIA:

1. Onpenenenne muddy3HOro TOKCHYECKOro 300a.

2.DTHoNorys U aToreHes 3a00eBaHusl.

3.Knuanyeckas KapTHHA, OCHOBHBIE CHMIITOMBI.

4. Knacccugukanus cTeleH: yBeTMYeHHS IUTOBUIHON JKeIe3bl.

5. Jluarnoctuka nud@y3HOro TOKCHYECKOro 300a.

6.Jleuenue.

Il CamocTosiTe1bHAsI pa00Ta 00y4AIOLIMXCS:

CocTaBUTh MEHTABHYIO KapTy 10 TeMe: « nnepTupeos: OMOXUMHUIECKIE OCHOBBI BEIYIIINX CHUMTOMOBY.

111 Cnincok ucnonab3yeMoil TuTepaTypsbl:
Oon3aTebHas:

3. E.C. CEBEPUH «BUOXUMU», MOCKBA 2004;

4. E.C. CEBEPUH «BHOXUMMUS C YIIPAXXHEHUSIMU U 3AJTAYAMU», MOCKBA 2008;
JlonosiHUTeIbHASA:

3.  HHTEPHET PECYPCBhI

4. MATEPUAJ KOHCITEKTOB 3AHATUSI



Tema: IlepexkncHoe OKMcIeHHE, POIb MIEPEKHCHOI0 OKUCJICHUS B HOPMe M IaTOJI0THH.
| Hayuno-meToan4eckoe 000CHOBAHHE TEMbI:
1. AxTuBHBIe ()OPMBI KHCJIOPOAA — KJIAcCH(PUKALUSA U CBOIiCTBA.

Kucnopon, HeoOXomumblid opranmsMy uist ¢pyHKroHupoBanus LI1D 1 MHOTHX Ipyrux peaxmnui, sBISeTCs

OJHOBPEMEHHO ¥ TOKCHYECKHM BEIIECTBOM, €CITH U3 HEro 00pa3yloTCs TaK Ha3bIBAEMbIE aKTHBHBIE (POPMBI.
K akTuBHBIM popMaM KHCIOpOIA OTHOCST:

e  OH’ - runpOKCUIIBHBINA paguKal;

o 0; CYNEepOKCHHBIN aHUOH;

e  H,0O; - nepokcun Bonopoaa.
A Taxke neprugpoxcuiabHbiii (HO2-), mepokcmnbnbiii (RO2') n ankokcuinbublid (RO-) paaukaiel, okcHj a3oTa
(NO-), nepokcunrutpur (ONOO-), runoxmnopur (HOCI), nepekncey Bomopona (H202) u ap. [Tomumo mpogykToB
BocctaHoBieHUusA 02, k ADPK ortHocar takxe 030H (O3) u cunrnerssii kuciaopon 102, To ecTb KHUCIOPOL,
HAXOMANIMNCSA B BO30OY)KICHHOM (CHHTJICTHOM) cocTosiHuM [Bragumupos, 1998; OcuroB, A3u3oBa, BiaaumMupos,
2003].

AxTtuBHBIE (OpMBI KHCIOpOJa O0O0pa3yloTCsi BO MHOTHMX KJIETKaX B pe3ylbTaTe IOCIEA0BaTEILHOIO
OJTHOJIEKTPOHHOIO NMpHUCOeAnHEHHs 4 JIeKTPOHOB K 1 Monekyne kuciaopona. KoHeUHbIN MPOIyKT 3THX peakiui -
BOJla, HO MO XOJy peakuuid o0pa3yroTcs XHMMHUUYECKH aKTuUBHbIE (opmbl kucioposna. Haumbonee axtuBeH
THJPOKCUIIBHBIN paJifKajl, B3auMOJICHCTBYIOIINH ¢ OONBIIMHCTBOM OpraHUYecKux Mojiekysl. OH OTHHMaeT OT HUX
9JIEKTPOH ¥ WHHUIMHMPYET TaKUM 00pa3oM IIeNHbIE PEaKkIMy OKUCICHHS. DTH CBOOOJHOpAJMKAIILHBIE PEaKIHU
OKHCJIEHHS MOTYT BBIIIOJHATH IOJIE3HbIe (DYHKIMM, HAIPUMEp, KOrla KJIETKH Oelloi KPOBH C y4acTHEM aKTHBHBIX
¢dbopM kucioponma paspymialoT  (QarolMTHpOBaHHbIE KIEeTKM Oakrepuit. Ho B ocrampHBIX — KIIETKax
CBOOO/IHOPAIUKAIbHOE OKHCIICHHE MPUBOAUT K Pa3pyLICHUIO OPTaHUYECKHX MOJIEKYI, B IEPBYIO O4epeb JIHUITHIIOB,
U, COOTBETCTBEHHO, MEMOPaHHBIX CTPYKTYp KIJIETOK, YTO YacTO 3aKaHUMBaeTcs uX ruodenpto. [loaToMy B opranuzme
¢dbyHkmonupyet 3 deKTHBHAs cUcTeMa UHIMOMPOBaHUs MepeKucHoro okucienus tunuaos (I1OJI).

M cTOoYHUKH aKTUBHBIX (OPM KHCI0POAA

IHIID kak MCTOYHUK AKTUBHBIX ()OPM KHCI0pOAA

VYreuka anexktpoHoB u3 LIID u HemocpencTBeHHOE MX B3aMMOJAEHCTBHE C KUCIOPOIOM - OCHOBHOHM IYyTh
00pa3oBaHusi aKTUBHBIX (OPM KHCIIOPOAa B OOJNBIIMHCTBE KIIETOK.

Kogpepment Q B LIIID mpuHHMaeT oT ZOHOPOB MOCIEAOBATEIBHO IO OJHOMY 3JIEKTPOHY, NpEBpaIlasch B
dopmy cemuxunona (puc. 8-55) - KoQH® (cMm. paszen 6).

3T0T pasuKai MOXKET HEIIOCPEICTBEHHO B3aMMOACHCTBOBATh C KUCIOPOIOM, 00pa3yst CyNepOKCHAHBII aHHOH

2, KOTOPBIH, B CBOIO OYepEeab, MOXKET IPEBPALAThCS B IPyrHe aKTHBHbIE (POPMBI KUCIOpOa:

@ 8, 2H+
o}

g, H+
» H;0; — H:0+0OH

Oz +
OH
H,CO H3CO HJCO CHy
H,CO {cra—cn= c- CH H,CO H,CO R
OH
5 CeMUXUHOH Boccranosnetue
gﬁgﬁ:"mﬂa (cBoGoaHbiit pagukan) xocpepmerra Q
/02 (QHz)

0
CynepokcuaanuoH
Puc. 1. Peakuuu nocsie10BaTe/ibHOr0 BOCCTAHOBJIeHNs YONXHHOHA BAbIXaTeJIbHOI LeNHu.

MHorue okcruaassl - (EPMEHTHI, HETTOCPEACTBEHHO BOCCTAHABIMBAOIIHE KICIOPO, 00pa3yioT IMEPOKCH
Bomopona - HoOz. Okcrmassl 00pa3yroT mepoKCH ] BOJOPOIA MO CXEMeE:

0O, + SH; — S + H,0,,

rae SH; - okucnsiemslii cyocTpar.

[Tpumeps! Taknx OKCHIA3 - OKCHIa3bl aMHHOKHCIIOT, CyNepOKCH ANCMYTa3a, OKCHIA3bl, JIOKAIN30BaHHbIC B
nepokcucomax. OKcnaasbl MEPOKCHIOM OKHCISIOT, B YaCTHOCTH, XHUPHBIE KUCIOTHI C OYEHb IIMHHON YIIIEpOIHON
uenbio (6onee 20 yriiepomHbIX aTOMOB) 10 0OoJee KOPOTKHX, KOTOpBIC Jajiee MOJBEPraioTcs [-OKHUCICHHIO B
MUTOXOH/IPHSIX.

MOHOOKCUTEHAa3bl, HAmpUMep, LHUTOXpOM Psso, BKIIOUYAIONIMI OAMH aTOM KHUCIOPOAA B  OKHUCISEMYIO
MOJIEKYy, ¥ THOKCHI'CHA3bI, BKIIOYAIONINE 00a aToMa KHCIOpPOAa, TAKKE CIY)KaT UCTOYHHKAMHU aKTHBHBIX (HOpM
KHCIIOPO/a.

[lepokcun Bomopoaa XMMHIECKH HE OYEHb aKTHBEH, HO CIIOCOOCTBYET 0Opa3OBaHUIO HanOoJiee TOKCHYHOMN
(hopMBI KHCITOpOAa - THAPOKCHIbHOTO pagukaia (OH") mo crexyrome peaknnu:

Fe?* + H,0; — Fe?* + OH + OH".



Hanvuue B kieTkax Fe?' WM MOHOB JIpyruX MEPEXOIHBIX METAUIOB YBEIMYMBAET CKOPOCTh 0OPa3OBaHMS
THJPOKCHJIBHBIX paJMKaliOB M JIPY'HX aKTHUBHBIX (popMm Kuciopoma. Hampumep, B 3pUTpoIMTax OKHCIEHHE HOHA
JKeJie3a reMoryIo0nHa Croco0CTBYeT 00pa30BaHHIO CYIIEPOKCHIHOTO aHHOHA.

Cynepokcunnbiii annoH-pagukai (O,7). Cpeny KHCIOpOAHBIX CBOOOIHBIX PaIMKaJIOB eMy OTBOMSAT Hamboiee
3HAYNUTEIBHYIO POJIb, TaK KaK CYMTAETCS, YTO MIMEHHO OH SIBJIIETCS POJIOHAYATBHUKOM MHOTHX JPYI'MX aKTHBHBIX
¢dopm xucnopona. Cymepoxcuanbiii pagukan (COP) oOpasyercss mpu NpUCOSITMHEHHH OIHOTO AJIEKTPOHA K
MoOJIEKyJIe Kuciiopona B ocHoBHOM coctosHuu [Chen, Warden, Stenken, 2004]. Xumuueckass aktuBHOCTh O, B
3HAYUTEIHHONH CTEMEeHH 3aBUCHT OT (DU3UKO-XUMHYECKOTO COCTOSIHHSI OKPYXKAIOIIEH €ro KIETOYHOW WM
BHEKJICTOUHOH cpensl. B BomHBIX pactBopax O,  cHocoOeH OKUCISITH acKOPOMHOBYIO KHCIIOTY, aJApPECHAMH M
THOJIOBBIC COCJMHEHUs, BBICTYMas Kak crnabblii okucnutens [XaBuHcoH, bapunoB, Apytionsa 2003].
3Ha4YnTEIHHO OOJiee BEIpaKEHbI BOCCTAHOBUTEIBHBIE CBOMCTBA CYIIEPOKCHAHOIO paJrKana. B mpucyrcTBiur HOHOB
HeremoBoro jxeneza COP 1ocTaToyHO akTHBHO BOCCTaHaBiIMBaeT ero m3 3+ B 2+. Drto cBoiicteo COP
Ype3BBIYAfHO Ba)KHO, MOCKOJBKY ABYXBAJEHTHOE JKENIe30 MrpaeT OONBIIYI0 POJb B OOpa30BaHUM arpecCUBHBIX
JUMUAHBIX W THAPOKCWIBHBIX pajukanoB. CyNepoKCHAHBIA pajuKal TakKe MOXET BOCCTaHABIMBATH
cozieprKallie TPEXBaJICHTHOE KeJle30 KOMILIEKCHI (IUTOXpoM ¢, peppu-D/TA) u HUTPOCHHUIT TETPa30IHiA.

CynepoKkcuIaHUOH-paJKal — IYCKOBOE 3BEHO KacKalla paJuKalbHBIX peakinuii, NpUBOAAMINX K
BO3HUKHOBEHHIO 00ibmMHCTBA ADK M MPOAYKTOB MEPEKMCHOrO OKUCIECHUS TUNUA0B. OH y4acTBYeT B CHHTE3E
XEMOTaKCUYECKUX IENTHAOB, YCHIMBAET MUTOTCHCTUMYJIMPOBAHHYIO PO epaliio JIMMPOIHUTOB, HHIHOUPYeT
JEUCTBHE SHIOTENHAIbHOrO (akTopa pacciabieHus, MOXET MOBPeXJIaTb MeMOpaHbl — 3PUTPOLHMTOB,
uaruouposath Ca-AT®da3y, cuare3 PHK u Genka sHIOTEIHAIBHBIX KIETOK, OKUCISTH OSJIKH CHIBOPOTKH, B TOXKE
BpPEMs €r0 HEMMOCPEACTBCHHAA HUTOTOKCUYHOCTE HEBCIIMKA.

2. TlepexucHoe oOKHCJIeHHE JHITHI0B

Bce akTuBHBIE (OPMBI KHCIOPOAa 00JaTar0T BBICOKOW ITUTOTOKCHYHOCTBIO B OTHOIICHHH JIIOOBIX THIIOB
KJICTOK M KJIETOYHBIX OOpAa30BaHMM, YTO ONMPEICNIICTCS WX XHMHUYCCKOH aKTHBHOCTHIO. MOXKHO BBLACITHTH 4
HanboJIee BEPOSATHBIC MUIICHH OKHUCIUTEILHON HMUTOTOKcHYeckoi ataku ADK: mumykuus mporeccos I10J1 B
OMOJNIOTMYecCKUX MeMOpaHaX, TMOBPEXJICHHE MeMOPaHOCBSA3aHHBIX OEJIKOB, WHAaKTUBAalUS (EPMEHTOB U
nospexaenue JJHK kierok.

Peakiuu mnepekucHoro okuciaeHus yunuaoB (I1OJI) sBiasoTCS CBOOOTHOPATUKAIBHBIMA M IOCTOSHHO
NPOUCXOAAT B opranu3Me. CBoOOJHOpa-AUKAIbHOE OKHCICHHE HapyIlaeT CTPYKTYpy MHOTHX MOJEKyl. B Gemkxax
OKHUCIISIOTCS HEKOTOpbIe aMHHOKHUCIIOTHL. B pe3ynbpraTe paspymiaercs CTpyKkTypa 0enkoB, MexIy HUIMH 00pa3yroTCs
KOBaJICHTHbIC '"CIIMBKH", BCE 93TO aKTHBHPYET IPOTCONUTHYECKHE (EPMEHThl B KIETKE, T'HAPOJIU3YIOLINE
noBpexaéHHble Oenku. AKTUBHBIE (GopMbI KUCIOpoAa Jierko HapymatT u crpykrypy JHK. Hecneunduueckoe
ceasbiBanue Fe?* monexynoit JTHK obieryaer obpazopaHue TMAPOKCHMIILHBIX DPaMKANOB, KOTOPbIE Pa3pyaioT
CTPYKTYPY a30THUCTBIX ocHOBaHMH. Ho Hamboree moiBepiKeHbI NEHCTBUIO aKTHBHBIX ()OPM KHCIOPOAA XKUPHBIE
KHCIOTHI, COJeprKallie IBOMHbBIE CBs3HM, pacnonokeHHsle udepe3 CHp-rpymmy. Mmenno ot atoit CHp-rpynmsl
CBOOOIHBIN pagukan (MHULHMATOP OKHUCICHUS) JIETKO OTHHMAeT 3JIEKTPOH, MpeBpaluas JHIHA, COAEpXallui 3Ty
KHCIIOTY, B CBOOO/IHBIN pajiuKall.

I1OJI - nenHble peakuuy, 0OecIeYNBaIOIIe PaCIINPEHHOE BOCIIPOU3BOACTBO CBOOOIHBIX paiKaIoB, YacTHI,
HUMEIOIINX HECHApEHHBI 3JIEKTPOH, KOTOpble WHUIMUPYIOT JaJIbHEHIIee pPacHpOCTPaHEHHE IEPEKHCHOrO
OKHCJICHHUS.

Ctaauy nepeKHCHOr0 OKUCJICHHUS JTNIH/I0B
1) Muunuanusi: o6pazosanue cBodoaHoro paaukasna (Le)

H
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Wunmuupyer peakuuio damie BCETO THIPOKCHIBHBIA pajuKall, OTHUMaromuii Bomopon ot CHo-rpymm
MTOJIMEHOBOW KUCIIOTHI, YTO MPUBOAUT K 00Pa30BaHUIO JIMIHTHOTO PaIiKaa.

2) PazputHe uemnmu:

Le+02— LOO
LOO+s+LH — LOOM + LRe

PasButne nenu npoucxoauT npu npucoeanHeHnn Oz, B pe3ylbTaTe Yero oopa3yercsl JHUIOe-pOKCHPaIAKaT
LOO-e unu nepokcun munuaa LOOH.

[TOJI mpencraBnsier coOoii CBOOOTHOPAIUKANBHBIE [IEMTHBIE PEAKIINH, T.€. KKl 00pa30BaBIIAIACS paAKall
WHULNAUPYET 00pa30BaHNE HECKOIBKUX APYIHX.

3) Paspyuienue CTPYKTYpbI JTUITH/I0B
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Koneunrre OPOAYKTBI TMNEPEKHCHOI'0 OKHCJICHHSA TMOJHMCHOBBIX KHUCIOT - MaJIOHOBBII

THAPOTIEPOKCHUI] KHCIIOTHI.
4) OOpbIB Heny - B3aUMO/IelicTBHE PATHKAIOB MEKITY COOO:
LOO- + L —» LOOH + LH, Le + vit E — LH + vit Ee
Vit Ee + Le — LH + vit Eokucn.

IUANbIErun U

PasButne nenur MOXKET OCTaHABJIMBATBHCA ITPU B3aHMOHeI71CTBPIPI CBO6OHHLIX PpaguKajIOB MCKAY co0oi uiau npu
B3aPIMOI[eI>iCTBPIPI C pa3JIMYHbIMHU AHTUOKCUAAHTaAMH, HAIpUMEP, BUTAMUHOM E, KOTOpLIﬁ OTHa€T OJICKTPOHBI,

MIPEeBpAIIAsCh IIPU 3TOM B CTAOMIBHYIO OKHUCIICHHYIO (hopMYy.

B mocnennue roapl mupoko o0CykaaeTcsl poib akTUBHBIX GopM kuciopona (ADK) m mHUIMUPYEMBIX UMH
CBOOOJTHOPAMKAIBHBIX TIPOIECCOB TIPH PA3IMYHBIX MATOJOTMUECKHX MpoleccaX. B HOpMaJlbHBIX YCIOBHUSX
AKTUBHOCTh 3THX IPOIIECCOB HAaXOAUTCS HA HEBBICOKOM YPOBHE, HO IPHU CTPECCOBBIX CUTYaLUSAX MPOUCXOIUT
ycuieHHoe oOpazoBanue A®K, mox neiicTBHEM KOTOPBIX HPOMCXOOUT HM30BITOYHAST M HEKOHTPOJHpYyeMas
aKTHBaIMs IIPOLECCOB IepekucHoro okucienus: nunuaoB (ITOJI), 4To B KOHEYHOM HTOTe MOXKET MPUBECTH K
MaTOJIOTUYECKOMY COCTOSIHHIO, KOTOPOE CONIPOBOXKIAETCsl AucOaaHcoM (DepMEHTAaTUBHBIX U HEPEePMEHTATUBHBIX
KOMIIOHEHTOB CHCTEMBl AaHTHOKCHIAHTHOM 3alUThl. XapaKTepPHbIM NPOSBICHUEM OKHCIUTEIBHOIO CTpecca
SBJISIETCST MHTEHCU(HMKALMS TPOIECCOB TEPEKUCHOTO OKHCIEHUs JIMITUIIOB, WHIUKATOPOM KOTOPOW CITYXKHT
YBEIMYECHUE COJIEpP)KaHMsl XOTs Obl OIHOrO M3 ero mpoxykroB. JlaHHble o comepkaHuu npoaykrtoB [1OJI B
Ouosornyeckux o0BEKTax MOTYT HECTH B cebe MH(OpMALUIO O TIIyOUHE U CTENEHU MaTOIOTHYEeCKOro Iporecca.
B kadecTBe KOJNMYECTBEHHBIX MapKepoB HauOollee YacTo HCHONB3YIOTCs Takue wuHTepmenuatbl [1OJI, kak
nueHoBble KoHbloraThl (1K), a Takyke oJJH 13 €ro KOHEYHBIX MPOJAYKTOB — MaJIOHOBBIH auanbaeruy (M/IA).

II Iesb 1esiTeJIbHOCTH 00yYAIOIIUXCH HA 3aHATHH
Ooyuarommiicsi 10JI:KeH 3HATH:
1. A®K. KakuM geiicTBueM OHH 00J1a1a10T;
2. Ucrounuku obpazoBanus ADK;
3. TIOJI B HOpMeE;
4. TIOJI npu matonoruw;
5.  Cramguu ITOJI,;
OOyuaromuiicst 10JKeH YMeTh:
1. Hamwmcars craguu [TOJI.
IIConep:xanue 00yueHHs :
OCcHOBHbIE BOIIPOCHI:
1. A®K. Mexanusm IelcTBUS,
2. MUcrounnku ADK B opranusme;
3. TIOJI B HOpMeE;
4. Oco6ennocru [10JI B ycnoBusx narosioruy;
5.  Craguu IT1OJI;
1V Ilepeyens 1a00paTOPHBIX padoT, HALJASAHBIX nocoduii u cpeacts TCO.
Harnsignaele nocodus:
Pucynku: 1. Peakiuu rocienoBaTeIbHOI0 BOCCTAHOBIICHHS YOMXHHOHA BABIXAaTeIbHOH 1IENH;
2. [loBpexxparomiee neiicTBre CBOOOMHBIX PAJUKAJIOB HA KOMIOHEHTHI KIETKH.
V HauMeHoBaHMe J1a00paTOpHO padoThI:
VI IlepeyeHb BONPOCOB /LISl IPOBEPKH MCXOTHOTO YPOBHS 3HAHMIL:

CamocrosiTeIbHAS paﬁoTa: COCTaBJICHHE TECTOB U KPOCCBOpAA 1O TeMe MOJL

TecToBbIi KOHTPOJIb:
Tema: ITOJL
1. K akTuBHBIM hopMaM KHCJIOPOJA OTHOCHAT:
1. OH- - ruapOKCHIBHBIHN pagnKa;
2. CYNEpOKCH/IHBIH aHUOH;
3. H202 - nepokcua Bogopoaa
4. BCe IepevnCcIeHHOe
OtB.: 4
2. O6pa3zoBaHue aKTHUBHBIX (POPM KHCJIOPOIA POUCXOTUT:
1. B mpomecce nepeHoca 3MEKTPOHOB B MUTOXOHIPHATBHON IBIXaTENBHOM Ty,

2. B peakIMsaX, KOTOpbIE KaTaM3UPYIOTCS OKCHAa3aMu (00pa3yeTcs IepeKrch BOAOPO/a), B TOM YHCIIE B

CBOOOIHOPAIMKAIBEHBIX MPOIECCAX, COBEPIIAIONINXCS B (Paronurax;

3. B peakmusx MHKPOCOMAJIHHOTO OKUCIICHHS MPU 00E€3BPEKMBAHNH BEIICCTB C YUacTHeM ruroxpoma P-450;
4. B peaknuAx caMOIPOM3BOIHHOTO (HEPEPMEHTATUBHOTO) OKHCIICHUS BEIIECTB (TEMOrI00NHA, (heppeIOKCHHOB,

aZipeHaJIuHA U 1p.);

5. B OMOJIOrHYECKHUX CHCTEMAaX C HAIMYMEM MOHOB METALIIOB C HCpCMCHHOﬁ BAaJICHTHOCTBIO U, IPEKIALC BCLCTO,

xese3a (CBOOOIHBIX aTOMOB, TaK Ha3bIBAEMBIX BHETEMOBBIX );
6. BepHO Bce



OtB.: 6
3. IlepeunciauTe psia NpUYMH, BeI3bIBaoumx akTupanuiio [10J1 B Tkansax:

1. cHwXeHHe ITOCTYIUIEHHS B OPTaHU3M ATMMEHTAPHBIX aHTHOKCHIAHTOB (AO), TaknX Kak: TOKo(epoJ, ackopoar,
6ro¢hTaBOHOMIBI U JP.;

2. cTpecc pa3JIM4HOro reHe3a, B YaCTHOCTH AMOIMOHAIBHBIHN (T10]1 BIMSIHUEM KaTeXOJIaMHHOB U
KOPTHKOCTEPOHIIOB B KPOBB TOCTYMAET M30BITOK JKUPHBIX KUCIIOT U KHCIOPONT);

3. BHEIIHWE XMMHYECKHE MPOOKCUIAHTHI (TIECTUIHABI, JIEKAPCTBEHHbBIE OKUCIIUTEIH, aIKOT0JIb, IIPOTYKTHI CMOTa
U T.1.);

4.  ¢usnueckue GpaxTopsl (TIOBBILICHHBIN palloaKTUBHEINA (OH, yIbTpadHoieToBoe 00IydeHue,
9JIEKTPOMAarHUTHOE TI0JIe, YABTPa3BYK C MHTEHCHBHOCTBIO BhIIIE 2 B1/cMm );

5. u30BITOYHOE M HecOATaHCHPOBAHHOE TIOTPEOIICHHE )KUPOB | YIIICBOAOB Ha (JOHE HEJOCTATOUHOTO UX
pacxo/ioBaHus;

6. THIOKWHE3Ws C HU3KUM YPOBHEM OHOJIOTMYECKOr0 OKUCICHHUS pEepMEHTOB, T.€. CHU)KEHHBIH YPOBEHb
BOCCT@HOBJICHHS TUPUIUHHYKIIEOTHIOB;

7. BPOXIEHHbIE JH3UMOIIATUH aHTUOKCHJAHTHBIX (pepMEHTOB (KaTanasbl, MTyTaTHOHPEIYyKTa3bl,
[IIyTaTUOHIIEPOKCUIa3Bl, III0K030-6-(hocdaT-nerunporenassl);

8. manmeHue ¢ BO3pacTOM aKTHBHOCTH aHTHOKCHAAHTHBIX (DepMEHTOB.

9. BepHOro oTBeTa HET

10. BepHO Bce mepeuncieHHoe

Orts.: 10

4. OTOT BUTAMHH AKTHBHUPYET ITOJI Tak kak sIBasieTCHA MOJIMHCHACBIINCHHBIM CITMPTOM M JIEI'KO OKHUCJIAECTCH
KHCJIOPOI0M MOKET OBITH MPOOKCUAAHTOM (B BBICOKHX x[03ax):

K:
A;
I
E;
PP

OtB.: 2

g PE

5. IIponecc cBOOOIHOPAAMKAIBHOIO EPEKHCHOI0 OKUCIEHHS JTUIHI0B MOKHO YCJI0BHO Pa3eJIMTh Ha
TpH 3Tana. [lepeunciinTe X B NIPAaBUILHOI MOCJI1€10BATEILHOCTH.

1. mpomykius nepexucei TMmuaoB (MIEPeKUCHBIHN ITam);

2. oOpa3zoBaHHe CBOOOAHBIX PaJIUKaJIOB OPIraHMYECKHX M HEOPTaHMYECKHX BEIECTB (CBOOOAHOPAANKAIbHBIN

JTamn);
3. KUCIIOpOJHAsl MHULUALUS (KUCIOPOIHBIH dTar
OtB.: 3,2,1

IX CamocTosiTeIbHAsA padoTa 00y4arOIMXCs:
CocraBlieHHE TECTOB U KPOCCBOPOB II0 JAHHOU TeMe.

X CnHCcoK HCTO0JIb3yeMOii JIUTepaTyphbl:
Oos3aTenbHAN:
1. buoxumust. YueOuuk mist By308 / [lox pen. E.C.Cesepuna. M.:I'sorap-men, 2003. 784 c.
2. bepesos T.T., KopoBkun b.®. buonornyeckas xumus, Mocksa, 1998. 740 c.
3. buoxumus. Kpatkuii kypc ¢ ynpaxxknenusimu u 3aiadamu. [lon pen. npod. E.C.CeBepuna u mpod.
A Sl HuxomaeBa. M.: I'sotap-men, 2001. 441 c.
4. Ctpoes E.A. Buonoruveckas xumusi. Mocksa, 1986.
5. Izyrkoesa @.C., Kamoesa JL.A., Kapsiea 3. A., I'ypuna A.E., bammaesa C.A. «O0meH BemiecTB (yueOHO-
MeToAnIeCcKOoe ocodme)» ¢ rpudom YuebHo -Meromuueckoe oorenuaerrne M3 PO, Bragnkaskas, 2003. 170 c.
JlonosiHUTeIbHASA:
1. Buagmmupos FO.A. CBoOoxHbIe pagnkans! B )XuBbIX cuctemax / FO.A. Bmagmvupos, O.A. AszmzoBa, A.U.
Hees ¢ coart. // Utoru nayku u texuuku, 2000. — T. 29. - C. 151-167.
2. Escrurneesa P.Il. Buramun E kak yHHMBepcasibHBIII aHTHOKCHAAHT W CTAOMIN3aTOp OMOIOrMYEeCKUX
memOpan / P.I1. EBcturaneeBa, .M. Bonkos, B.B. Uyaurosa // buon. Mem6pansr, 2003. - Ne 2. C. 119-
137.
3. 36opoBckass B.A. AHTHOKCHIaHTHasi CHCTeMa OpraHm3Ma, e¢ 3HaueHue B Merabonmmsme / B.A.
36oposckast, M.B. bannnkosa // Bectank PAMH, 2000. - Ne 6. - C. 53-63.
4. 3enkor H.K. Oxucnurensusiii crpece / H.K. 3enkos, B.3. Jlaukun, E.B. Mensimukosa. - M.: Hayka, 2004,
- 343c.
5. Jlakun I'.®. buomerpusi / T.®. Jlakun. - M.: Beicur. mkomna, 1998. - 293c.



6. ComnoBeeBa A.I'. AKTHBHOCTH allbICTHIICTHAPOICHA3El B SPUTPOIUTAX, TPOMOOIMTAX U IUIa3Me KPOBH
kpeic B HopMe U ipu oxkore / A.T'. ConoBreBa // Ycenexu coBpeM. EcrectBo3znanms, 2007. - Ne 12. — C. 12-

15.

7. Cyxanosa T.A Ilaroxumus xnerkn / T.A. Cyxanosa // Ycnexu coBpem. 6uonoruu, 2004. — T. 40. — C. 82-

104.

8. emeneB A.Il. Pomp mporeccoB CBOOOIHOPAIMKANBLHOIO OKHCICHHS B TIATOTCHE3e WH(EKITMOHHBIX
oonesneii / A.Il.  enenes, 1.B. Kopuuenko, A.B.  ecronanos ¢ coasr. // Bomp. mex. Xumuu, 2004. -

Ne 2. - C. 15-17.

Hal"J’IHI[HI)Ie OCOOUS MO TeMe: Hepelmcnoe OKHCJICHHE JIMTIUI0B B HOPME M MMATOJIOTHH.
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Puc. 1. [loBpe:xkaaromee aeiictBue CBOOOIHBIX
PaanKaioB HA KOMIIOHEHTHI KJIeTKH. 1 - pa3pyiieHue
OenkoB; 2 - noBpexaenue JP; 3 - paspymienue saepHoi
meMOpans! 1 noppexxaeHue JJHK; 4 - pazpymenue
MeMOpaH MutoxoHpui; 5 - [10JI knerounon
MeMOpaHsbl; 6, 7, 8 - IPOHUKHOBEHHUE B KJIETKY BOJIBI U
HOHOB.
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Puc. 2. O6pazoBanne cynepoxcuaa B LIITI. "Yreuka" anexrponos B L{[1D MoxeT MporcxoauTh npu nepeHoce
9JIEKTPOHOB C ydyacTueM KodH3uMa Q. [Ipu BoccTaHOBIEHHH yOMXHHOH NPEBPAILACTCS B aHUOH-PaIUKA
CEeMHUXHMHOHA. DTOT paJuKal HeepMEeHTa-THBHO B3auMoeicTByer ¢ Oz ¢ 00pa30BaHUEM CYEePOKCHIHOTO

paaukana. Kommiexc Il Ha pucyHke He yka3aH.



Tema: @epMeHTATHBHOE 3BCHO AHTHOKCHAAHTHOM 321U THI (KaTaJ1a3a, IEPOKCHIA3a, CyIePOKCHINCMYTa3a).
AHTHOKCHIAHTBI.

AnTHOKCcHAaHTHaA cuctema (AOC).

Oo6pa3zoBanne ADK, N3BECTHBIX KaK MPOOKCHIAHTHI, HAOTIOAaeTCS BO MHOTUX METa0OIMICCKIX MpoIeccax U
SIBIIICTCS 00S3aTEIbHBIM aTpHOYyTOM HOPMAJIBHON a’poOHOM ku3HH. DYHKIIMOHHPOBAHUE M PA3BUTHE KIETOK, a
TaKXKEe OpraHW3Ma B IICJIOM, B KHCIOPOACOACPKAIIEM OKPY)KCHHH HE MOMIO OBl OBITh BO3MOXKHBIM 0e€3
CYIIECTBOBAHUS 3AIIUTHBIX CHCTEM, OCHOBY KOTOPBIX COCTaBISIOT (DepPMEHTATHBHBIC M HePEpMEHTATHBHEIC
aHTHOKCHIAHTHL. [locTosiHHOE 00pa3oBaHUE TMPOOKCHIAHTOB B JKHUBBIX OpraHM3Max YpPaBHOBEIICHO WX
JIe3aKTUBAIMCH aHTHOKCHIAHTAMH, TIO3TOMY JUIS TOIJICpPKAHWSA ToMeocTa3a HeoOXoJuMa HelpephIBHAS
pereHepaysi aHTHOKCUAAHTHOU criocoOHOCTH. OTCYTCTBHE WM COOM ATOM HEMPEPBHIBHOCTH COIPOBOXKIAIOTCS
HAKOIICHUEM OKHCIIUTEIILHBIX MTOBPEKICHHUIA U MMPUBOMSAT K BOSHUKHOBCHHIO OKHCIUTEIBHOTO CTpecca.

Kaaccudpukanus AOC cucremsi:

A.Cnemuduueckas AOC:

e  Crenmanu3upoBaHHbIe (PEPMEHTHBIE CUCTEMBI:

v' Cynepokcunaucmyrasa (CO);

v' Karanaza (KAT);

v' T'myraTHOHNeEpOKcUaasa u ryratiod Tpancdepasa (I'TIO u I'T)
(JToKaNnM3yrOTCS MPEUMYILIECTBEHHO BHYPUKIIETOUHO00

e  Crenuanu3upoBaHHbIe HehePMEHTHBIE CHCTEMBI:

v

KupopactBopumsble anTrokcunaHTsl (AO): Butamunsl E,AK; creponHble TOpMOHBI; BIIaBOHOMIBI;
nonudeHons! (BUTaMuH P, yOUXHHOH).
Ackop6artHast AO-cuctema;
v' Tuonaucynb(uaHa CHCTeMa Ha OCHOBE TITyTATHOHA;
v' ApOMaTH4ecKUe COEIUHEHHS.
b. Hecnietuguueckas AOC
OcHoBHbIMH pyHKIUAMHE cniennduyeckoii AOC aBasioTCs:
OrpaHM4YeHHe WHTEHCHMBHOCTH PEaKIHMH CBOOOJHOPAIUKAILHOIO U MEPEKUCHOI'O OKHCIICHUS, T.C. pa3pyLICHUE,
obpasyrommmxcss AOK 1 npoyKTOB MX NAJIbHEHIINX IPEBPALCHHH;
3aIIUTa YyBCTBUTENBHBIX K OKHCIUTEILHBIM ITOBPEXKICHUAM OMOMOJIEKY] MEeMOpaH, BHYTPH - M BHEKJIETOUHBIX
CTPYKTYp OT JIeHCTBHsI CBOOOIHBIX PAJUKAJIOB U IIEPEKUCHBIX COCIMHEHUH;
BOCCTAHOBJICHHE OKHCIIUTENbHBIX MOJIEKYJSPHBIX MOBpeXJIeHUil. B 1menom ocHOBHas 3agada CHCTEMBI
AHTUOKCHJAHTHOH 3allUThl COCTOUT B MPENOTBPALICHUN U OTPAaHUYEHHU PAa3BUTHUS MATOJIOTMUECKUX COCTOSHMH,
BBI3BIBAEMBIX OKUCIIUTEIBHBIMU MOBPEXKICHUSIMU CTPYKTYP OpraHU3Ma.
Hecnenupuueckas AOC
@DyHKUWS: MPEAOTBPATUTD YCIOBUS B IPOIIECCE ayTOOKHUCIEHHCYOCTPaTOB (MUKPOCOMANIBHOE OKHCIIEHHE).
4. ®epmenTaTuBHOE 38eHO0 AOC
K depmenTam, 3amumarommM KIETKH OT JEHCTBHS  aKTUBHBIX (OpPM  KHCIOpOZa, OTHOCAT
CYNEpOKCHUIINCMYTa3y, Karajnasy M TIJIyTaTHOHIepokcuzaaldy, Hambomee akTuBHBI 3TH (epMEHTH B II€YCHHU,
HaJNOYEYHUKAX M MOYKaX, IJe CoiepKaHuEe MUTOXOHIPUH, IuToxpoMa Psso 1 IepokcrcoM 0COOEHHO BETHKO.
COJl - aro ximo4eBoll BojopacTBOpuMbIid (epmeHT. [IpeBpalaer CymnepoKCHIHbIE aHHOHBI B TMEPOKCHUI

BOJIOpOJIA: 20;1'- + 2H* — H,0, + O; uHTKa, Xenme3a W MMHIA30] THCTHANHA. JIOKanM3yercs B IUTOILIa3ME.
OObnamaeT BBICOKOH TEPMOYCTOHYMBOCTBIO, YCTOMYMB K JACHUCTBHIO IpOTea3, 00JamaeT MHUPOKUM omtumymoM pH
KaTaJINTUYECKOI aKTUBHOCTH.

Wzodepmenter COJl HaxomsaTcs M B IIMTO30JI€ M B MHUTOXOHAPHSX W SBIAIOTCS KakK OBl MMEpBOM JHHUEH
3aIUTHI, OTOMY YTO CYNEPOKCHAHBIN aHHOH 00pa3yercs OOBIYHO IIEPBBIM M3 aKTHBHBIX (OPM KHCIOpOa HpH
YTEUKe AJICKTPOHOB U3 IbIXaTEIbHON IICTIH.

CO/l - naaynmpyeMslii JEpMEHT, T.€. CHHTE3 €0 YBEIMIUBACTCS, €CIIM B KIETKaX aKTUBUPYETCS MEPEKHCHOE
okucnenue. Ilepokcu BOAOpOJa, KOTOPBIH MOXKET WHHIIMHUPOBATH OOpa3oBaHue camMoil akTuBHOW (opmbr OHe,
paspymaercs pepmenToMm katanazoit: 2H202 — 2 H20 + Q.

Karanaza (KAT) Haxomwrcs B OCHOBHOM B TIEPOKCHCOMAax, TAe OOpa3yeTcss HamOoNbIIee KOIMHIECTBO
MIEPOKCH/IA BOIOPOAA, a TAaKXKe B JEHKOLUTAX, TAE OHA 3aIIUIIACT KICTKH OT IIOCIEJICTBUH "pecrmpaTopHOro
B3pbIBa".

KAT ofecneunBaer paciiemiieHHe ITEepeKHCCH BOAOPOAa IO ABYX MOJEKYNI BOABI W KHciaopoma. W3-3a
OOJIBIITO MOJIEKYJIIPHOTO BECca MPAKTUIEKH HE MMPOHHUKAET Yepe3 MeMOpaHy KISTKH.
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I'ayratuonnepoxcugasa (I'MO) - Baxueiimmii pepmeHT, odecnieunBaromuii nHakTuBanmo ADK, Tak kak oH
paspyliaer ¥ nepoKCH] BOIOPOAa M THAPONEPOKCH B TUMUA0B. OH KaTaln3upyeT BOCCTaHOBJICHHE MEPOKCHIOB C
TIOMOIIIBIO TPUIENTHAA TIyTaTHOHA (Y-TiTyTaMunnucTenHUITunuH). CynbdruapuibHas rpynmna riryratuona (GSH)
CIIY)KHT JOHOPOM DJIEKTPOHOB U, OKHCIISSICH, 00pa3yeT AUCYIbQUIHYIO (GopMy TI1yTaTHOHA, B KOTOPOH 2 MOJIEKYJIbI
TJIyTaTHOHA CBS3aHbI uepe3 TUCYIb(PUAHYIO TPYIITY.

H20: + 2 GSH — 2 H20 + G-S-S-G.
OKHCIIEHHBIH MTyTaTHOH BOCCTAHABJIMBAETCS TITyTaTHOHPETYKTa30M:
GS-SG + NADPH + H" — 2 GSH + NADP".

I'myratnoHnepokcuasa, KOTopas BOCCTaHaBIMBAaeT THIPONEPOKCHIBI JIMMHIOB B COCTaBe MeMOpaH, B
KavyecTBe KOopepMeHTa UCIIONIb3YeT cejleH (HeoOXOAMMBIN MUKpOdJIeMeHT nuiM). [Ipu ero HeJocTaTKe aKTUBHOCTD
aHTI/IOKCI/IJIaHTHC)ﬁ 3allUThbl CHUXKACTCA.

ITIO sBnsercs raBHOW (EpPMEHTATHBHONW CHCTEMOH TIUIa3Mbl KPOBH: BHEKICTOYHBIX JKHUAKOCTCH U
rugponepexuceit tunuaos (I'TIO 4), koropas Oyayun TMNOGUIBLHBIM coerHeHneM 3(()EeKTUBHO B3aUMOACHCTBYET
¢ ruaporepekucaMu  (GochOTHIUIXKOIMHA, XOJeCTepUHA M 3(PHPOB XOJCCTEPHHA B JIUIONPOTEHHAX HU3KOU
iotHoctu (JITTHIT), BoccraHaBnuBasi MX, CIENOBATENbHO, 3allMIIas OT OKHUCIUTENbHON Momudukanmu. Kpome
toro, I'TIO 4 coBMecTHO ¢ TOKO(EPOIOM MPAKTUYECKH TONHOCTRIO noaasisier I110J1 B Ouonornueckux MeMOpaHax
Onaromapst ToMy, 4To BUTaMUH E 3(QekTHBHO BOCCTaHABIMBAeT IEPOKCHUPAJMKAINbI, a (EPMEHT pasliaraer
THIPOIIEPEKHUCH, MPEISITCTBYS TEM CaMbIM MX BOBJICUCHHUIO B OKMCIIUTEIbHBIN IIUKIL.

I'imyratuontpancgepasza (I'T)

I'T, B otnnuune ot cenencoaeprkaieit ['TIO, nist KOTOpoW JIydIIUMK CyOCTpaTaMu SIBIISIFOTCSL THIPO(UIIbHBIE
THAPOIEPEKUCH C MaJbIM pa3MepoM MOJEKYJ, 3()(GEKTHBHO BOCCTAHABIMBAET I'MAPO(OOHBIE IHAPONIEPEKUCH C
OonpIMM O0BEMOM MOJEKYNBI: THIAPONEPEKUCH IOJMHEHACHINICHHBIX JKUPHBIX KUCIOT (JMHONEBOH |
apaxuoHOBOI), GpochomunuIoB.

Bmecte ¢ TeM BO BceX BOAHBIX M JIMIUIHBIX (pa3aX OpraHM3Ma MOTYT NPOTEKaTh paJUKaIbHBIE
OKHCJIMTEbHBIE MPOLECChl, B 3allUTe OT KOTOPBIX BaKHYIO pPOIb HIPAIOT AHTHOKCHIAHTHI-MHIUOUTOPHI
OpraHMYeCKHX PaJUKaJoB, CpeIy KOTOPHIX Ba)KHOE MECTO 3aHUMAIOT COSIMHEHHS (PEHOIBHOTO TUIIA.

B Hacrosmee BpeMs BBIIEIEHO HECKONBKO THICSY (DEHONBHBIX COCIMHEHUH, CpeIu KOTOPBIX BBIPA’KEHHBIM
AHTUOKCHIAHTHBIM d(dektom obnanaroT Butamuubl E u K, yOuxuHoHbI, Tpuntohan u (GpeHuIanaHuH, a Takke
OOJIBIIMHCTBO PACTUTENBHBIX ((JIaBOHOHUABI) M )KUBOTHBIX TUTMEHTOB.

HedepmentatuBHroe 3seno AOC

Butamun E (o-Tokodepon) - Hambonmee pacmpocTpaHEHHBI aAHTHOKCHIAHT B MPUPOJE - SIBISIETCS
TUMO(WIBHOW  MOJEKYJIOW, CHOCOOHOW WHAKTUBHPOBAaTh CBOOOIHBIC DPAJUKAIbl HEMOCPEACTBEHHO B
ruapodoOHOM coe MeMOpaH W TakuM 00pa3oM MpenoTBpaIlaTh Pa3BUTHE LENH MEPEKHUCHOTO OKHCIICHHS.
Paznuyaror 8 TUIIOB TOKO(EpOIIoB, HO 0-TOKO(EPOT HAUOOIee aKTHBEH.

Buramuna E otmaér atrom Bogopoaa cBobogHOMY panmkarny nepokcuia aumuaa (ROQOe), BoccTtanaBimBas ero
1o ruapornepokcuna (ROOH) u takum obpa3zom ocranaBnuBaer passurue [10. CBoOomHbIi paankan BuramuHa E,
00pa30BaBIIMIACS B pe3yIbTaTe PeaKUuH, cTaOWIeH W He CIOCcOOEH yJ4acTBOBAaTh B pa3BUTUH Iiermn. HaobGopor,
panukan BUTaMHHa E HermocpencTBeHHO B3aMMOICHCTBYET C pajuKalaMH JHUIHIHBIX IIEPEKHCEH, BOCCTAHABINBAs
WX, a CaM IPEBPAIIACTCSA B CTAOMIBHYIO OKUCIIEHHYIO ()OPMY -- TOKO(EPOITXHHOH.

B aHTHMpaaukanbHOM 3amuTe JUMONPOTEMHOB IUIa3Mbl KPOBH M KIETOYHBIX MeMOpaH o-Tokodepory
MIPUHAISKUAT BeAylIas poib — oxHa ero monekyna 3amminaer ~10000 Momekyn HEHACHIIIEHHBIX >KHPHBIX
KHCIIOT, TP 3TOM CYMTAETCs, 4TO 0O-TOKOdepon crocodbeH obOe3Bpeauth He MeHee 60% obpasyrormmxcs
MEPOKCHIBHBIX paaukanoB. OKHCIeHHEe o-TOKodepona co CBOOOJHBIMH pPaguKadaMH KOMIICHCHPYETCS
OuopereHeparieii MOJNEKYN 3TOTO AHTHOKCHIAHTa B PEAKIMAX BOCCTAHOBIEHWS KoaHTHOKcumantamu (AH),
PEeIOKC-TIOTEHITNANl KOTOPBIX HIDKE, 4eM y pamukana a-tokodepona (a-Td-0.). B pesymbraTte Takoil peakiun He
TOJBKO TPOWCXOJUT BOCCTAaHOBJEHHE BHTaMMHa E, HO W mpemoTBpamaercs BO3MOXKHOCTh WHHIUALUH O-
TOKO(EPOKCHIIBHBIM PAJUKAIOM OKHCIICHHS JIUIHIOB:

a-Tp-0O. + RH— o-Tp-OH + R. (1)

a-Tp-0. + AH— o-Tp-OH + A. (2)

B ¢wusmonornyeckux yCIOBHSX BTOpas peakuusi OOBIYHO TNPEBAIMPYET Haj IEpBOH, TaK KaK KOHCTAHTA
ckopoctr peakuun a-Th-O. ¢ HXKK ue npessimaer 103M-1c-1, B To Bpems kak s peakimu (1) xoncranra



CKOpOCTH MOXeT fnocturats 3HaueHuid 104-107M-1c-1.K nambonee n3ydeHHBIM KOaHTHOKCHIAHTAM OTHOCSTCS
youxuHo, ackopouHoBas kuciora (AK), ommpyous.
Butamun E (a-Tokodepon) mHruObupyer cBOOOIHOPAAMKAIBHOE OKUCICHHE ITYTEM OTIAa4yM JIEKTPOHA, YTO

MPUBOANT K WHAKTHUBAIMM paJyKaja JWImuna, a BuTamMuH E mpeBpamiaercs B CTaOWIBHBIN, ITOJHOCTBHIO
OKHCIICHHBI TOKO(EPOIXUHOH.
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Puc. 3. MexaHn3M aHTHOKCHIAHTHOIO AelicTBusA BuTamuna E.
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Puc.4. OKHCIUTESbHO-BOCCTAHOBUTEIHbIE TPEBPALIEHUs] O-TOKO(eEeposaa H CONPSIKEHHBIX € HUM
KOAHTHOKCH/IAHTOB.

Butamun C (Puc.5.) (ackopOuHOBasi KMCIIOTA) TAKXKE SIBISETCS aHTUOKCHIIAHTOM M YYaCTBYET C ITOMOILBIO
JBYX pa3au4HbIXx MexaHu3MoB B unruOupoanuu [1OJI. Bo-nepBbix, BuramuH C BOCCTaHABJIMBAET OKUCICHHYIO
¢opmy Buramuna E u Takum oOpazoM NOAAEPKMBAET HEOOXOAMMYIO KOHIIEHTPALMIO JTOr0 AHTUOKCHJIAHTA
HEMOCPEJCTBEHHO B MeMOpaHax KieTok. Bo-Bropbix, Butamun C, OyAaydu BOIOpPAcCTBOPUMBIM BHTaAMHUHOM U

CHJIbHBIM BOCCTaHOBHUTEJIEM, B3aUMOJIEUCTBYET C BOJOPACTBOPUMBIMH aKTUBHBIMH (popMaMu KUCIOpoa - D'.T,
H>0O, OH* 1 uHaKTUBUPYET HX.

B-Kaporun, mpenmecTBeHHUK BuTamMuHa A (puc.6.), Takoke 00JalaeT aHTHOKCHIAHTABII JCHCTBUEM U
nnrubupyet I1OJI. Tloka3ano, 4To pacTuTenbHas auera, oboram€HHas BuTamuHamu E, C, KapoTu-HOUAaMH,
CYIIECTBEHHO YMEHBIIAET PUCK Pa3BUTHA aTepockiepos3a U 3aboneBanuit CCC, momaBiseT pa3BUTHE KaTapaKThl -
MIOMYTHEHUsI XpyCTajJuKa IJia3a, oOJlafjaeT aHTUKAHIIEPOTeHHBIM JeicTBHeM. lVMeeTrcs MHOIO [10Ka3aTeNbCTB B
TMIOJIB3Y TOTO, YTO TOJIOKUTEIBHOE JISHCTBHE dTHX KOMIOHEHTOB MUK CBsA3aHO ¢ uHruoupoBanuem [10J] u apyrux
MOJIEKY U, CIIEZIOBATEIbHO, C MOAIEep>KaHIHEM HOPMAaJIbHOM CTPYKTYPhl KOMIIOHEHTOB KJIETOK.
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| | |
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CH>OH CH,OH CH,OH
L-ackopGunosas L-1erHapoackopOHHOBAR  L-IHKETOryI0HOBAR
KHCI10Ta KHCITOTa KHCnota Pl/lc 5 Bl/lTaMl/IH C
(FH; CrHs
HiC CH;

CH=CH-C=CH-CH=CH-C=CH-CH:0H
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CHs Buranun A (peThion)

R

Puc. 6. Butamun A



AK mpeBoCXOAWT Apyrue aHTHOKCHAAHTHI IDIa3Mbl B 3allUTe JIMIUIOB OT MEPEKHCHOTO OKUCIICHHS, TaK Kak
TOJNBKO ATO COEJMHEHHE JOCTATOYHO PEAKIMOHHOCIIOCOOHO, 4TOOBI 3(p(EeKTHBHO MHIHOMPOBATH WHHIMALUIO
ITOJI B BomHOI1 daze.

BakHBIMU BHEKJICTOUHBIMH aHTHOKHCIHUTEISMHU SBISIFOTCS adbOyMHHBI — TIPOCTBIE TUAPOQMIBHBIE OENKH
IUTa3MBbl KPOBH, KOTOpbIE SBISIIOTCS OCHOBHBIMH Hocutensimu SH rpymm. SH copepxammM  coemuHeHUsIM
MIPUHAUISKUT Belymas poib B 3ammTe KineTtok or OH-paamkana, oOpasyromerocs B peakiyn DeHTOHa WIH B
pe3ynbTare pa3ioKeHUs] MOJIEKYJ BOABI MO IEHCTBHEM NOHU3UPYIOMINX U3ITYdeHHUH.

HeobxonnMo OTMETHTh HallMuue aHTHUPAIWKAIBHBIX CBOMCTB y OEJIKOB, XENATHPYIOIIMX HOHBI JKene3a |
JNPYTUX METa/UIOB C TEPEeMEHON BaJICHTHOCThIO. B TiepByr0 ouepenb 3TO TpaHChEpPpHH, JaKTOQEeppUH U
uepynomiasMuH. OCHOBHAs! polib TpaHC(EppHHA M OIM3KOro eMy 10 CTPYKTYpe JIAKTO(epprHa, COAEpIKaIIerocs
B MOJIOKE W BBIAENAIONIErocs (arouuraMu NMpH WX aKTUBAIMH, COCTOMT B aKIENTUPOBAHUHM «CBOOOIHOTO»
JKele3a, 9To MPEISITCTBYeT oOpa3oBanuio paaukanoB HO, B peakiusx DeHTOHA, KaTalu3UpyeMbIX HOHamu Fe.
3HauMMyI0 pOJb B O3TOM IIpolecce Hrpaer uepynomiasMuH, CuU-comepikammii OeloK, OOecreunBarOIi
okucnenne Fe 2+ no Fe3+ u nenaronmii TeM caMbIM >KeNe30 JOCTYIMHBIM IS CBSI3bIBAHUS TpaHC(hepprHa.

HauBaxHeHITIM aHTHOKCHIAHTOM BHEKJICTOYHOM >KUAKOCTH siBIisseTcs MoueBas kucinora (MK). Beumy
BBICOKOTO €€ COJlep)KaHHs B IUIa3M€ KPOBH 4YeJIOBEKa HEKOTOPBIE MCCIIEOBAaTEeNM CYHMTAIOT, YTO HAa Hee
npuxoautcst 35-65% 3ammrel  numonporenHoB oT  okucieHus, 10-15% wnHrunOmpoBanms HO. u 12%
MHTMOMPOBAHMSI CUHIJIETHOrO Kuciopojaa. Kpome toro, MK MOXeET BBICTYNaTh CHHEPTHCTOM C PajJuKalaMH -
ToKodeposia 1 aCKOPOMHOBOW KMCIOTOM, YTO YCHUIIMBAET UX aHTHOKCHJIAHTHOE JISHCTBHE.

II Heap gesaTeIbHOCTH 00y4AIOIIUXCS HA 3aHITHH
Ooyuarommiicsi 10JI2KeH 3HATD:

1. AOC, xnaccudukanus, GyHKINY,

2. ®depmenratuBHOe 3BeHO AOC;

3.Omnmucarts aevictBue COJl, XxapakTepuCTHKY;

4 KAT. MexaHu3m JeiCTBUS,

5.I'TIO u I'Tl. MexaHu3M IelCTBHS,

6.HedepmenrarusHoe 38eH0 AOC;

5. Poib noHOB Meau, IMHKa, jKene3a u Apyrux MetawioB B AOC;

6. «OKHCIHUTENbHBIN CTpecey;

OO0yyaronmmiicsi 10J5KeH yMeTh:

1.YMmets nucatp peakuuio, Katanmsupyemyoo CO/;

2.YMeTh mucath peakiio, katanmupyemyio KAT;

3. Poins Butamuna E B cTpeccoBoit cutyanum.

IIConep:xanue 00yueHHs :
OCcHOBHBbIE BOIIPOCHI:

1.AOC, knaccudukanms, GyHKINY,

2.®epmenTatuBHOe 38eHO AOC;

3.Xapaxrepuctuxku COl. Mexanu3m AeHCTBHS;

4 KAT. Mexanusm JIeiCTBUA,

5.I'TIO u I'Tl. Mexanusm aeHCTBHS;

6.HedepmenratusHoe 38eH0 AOC;

7.Ponb ButamuHa E B cTpeccoBoii cuTyanuu.

8.Pons Butamuna A, K B 3amure kineTok ot aeiictBus ADK;

9.Pons HOHOB MeH, ITMHKA, XKele3a i APYyrux MeTauioB B AOC;

10. «OKUCTHUTENBHBIN CTPECC).
1V Ilepeyens 1a00paTOPHBIX padoT, HATJISIAHBIX Mocoduii u cpeacts TCO.

Harasignele nocodus:

Pucynxku: 1. Peakiun mocienoBaTenbHOrO BOCCTAHOBIICHNS! YOMXHHOHA B JIBIXAaTEIbHON 1eny; 2. AHTHOKCHIAHTHI
BOHOM (ha3er; 3. MexaHW3M aHTHOKCHIAHTHOTrO neiicTBust ButamuHa E; 4. OKHCIUTEIbHO-BOCCTAHOBUTEIHBIC
npeBpamieHuss o-Tokodeposia M COMPSHKEHHBIX C HUM KOaHTHOKcuaaHToB, 5. Buramuu C. 6. Butamun A; 7.
Ob6pa3oBanne cymnepokcuaa B L{I13.

V HaumeHoBaHue J1a00paTOPHOii padoTHI:

VI IlepeveHnb BONPOCOB J151 MPOBEPKH HCXOIHOT0 YPOBHS 3HAHUIA:

TecToBbIi KOHTPOJIb:
1. AHTHOKCHIAHTBI HYKHBI IISl. .., HCKJIIOYHTEe HENPAaBWIbLHBII 0TBeT:
OOHOBJICHHUS JIMTIHTHOT'O COCTaBa MEMOpaH;
CHHTE3a DMK03aHOUI0B
00e3BpeXMBaHNS KCEHOOMOTHKOB M TOKCHYHBIX IPOIYKTOB METab0IM3Ma;
(YHKIIMOHNPOBAHMUSI UMMYHHOH CHCTEMBI.
. CHHTE3a ITIIOKOTOHa
OtB.: 1,2,4,5
2. OxcuIaTUBHBIN cTpecc NPUBOAMT:

SIS



1. Tospexnenue JJHK, GenxoB, TumimoB MeMOpaH.
2. Kanneporenes, HeifpoiereHepaTuBHBIE O0JIE3HH, aTEPOCKIEPO3, CaXapHBIH HA0ET, CEpJIEUHO COCYHCTHIE
3a00JIeBaHUsA, CTAPCHUE.

3. 1.2

OrtB.: 1,2
3. DTOT BUTAMHH MHTHOMPYET CBOOOTHOPAAUKATbHOE OKHCJIEHHE MYTEM OTAAYM IJIEeKTPOHA, YTO
NPHUBOJMT K MHAKTHBAIMH PAJHKAIA JTHIINIA U NIPeBpaliaeTcs B CTA0NIbHBIA, NOJTHOCTHI0 OKMCICHHBI
TOKOG epOJIXUHOH:

B1

PP

4. Bur. A:
YBEITUUMBAET aHTHOKCUIaHTHOe neiicteue Bur. E; Bmecte ¢ But. E u Bur. C;
AKTUBUPYET BKIIFOUCHHE S€ B COCTAB 2/1yMAmMUOHNEPOKCUOA3bl;

MOXKET OBLITh IMPOOKCHUAAaHTOM

1
2
3. mpemATcTByeT OKUCIeHHI0 SH-rpymnm OeTKOB U TIENTHIIOB.
4
5

BCE BEPHO
OtB. 5
5.CTpyKTYypa, KAKOro BATAMMHA NMPEACTABIEHA HIKE:

1. A
2. Ji;
3. E;
4. PP;
5. K
Ots.: 1

H3C CHs H3C H3C

5 WP o MPP s, T OH

CHs

IX CamocTosiTeqibHAsA padoTa 00yyarommMxes:

CocraBiieHHE TECTOB U KPOCCBOPIOB II0 JAHHOU TeMe.

X CHHCOK HCHO/IB3YeMOii THTepaTyphbI:

Oos3aTenbHaN:

1. buoxumust. YueOuuk mist By308 / [lox pen. E.C.Cesepuna. M.:I'sotap-men, 2003. 784 c.

2. bepesos T.T., KopoBkun b.®. buonornueckas xumus, Mocksa, 1998. 740 c.

3. buoxumusi. Kpatkuii kypc ¢ ynpaxknenusiMu u 3aiadamu. [lon pen. npod. E.C.CeBepuna u mpod.
A.Sl.HuxomaeBa. M.: I'sotap-men, 2001. 441 c.

4. Ctpoes E.A. buonornyeckas xumusi. Mocksa, 1986.

5. Izyrkoesa @.C., Kamoesa JL.A., Kapsiea 3. A., I'ypuna A.E., bamnaesa C.A. «O6meH BemecT (yaeOHO-
METO4YecKoe mocodue)» ¢ rpudom YuedHo -MeTonuueckoe oobenuneHne M3 PO, Biaaukaskas, 2003. 170 c.
JononuuteabHan:

9.

10.

11.
12.
13.
14.

15.

Briagumupos F0.A. CBobogHbIe pamukainsl B xuBbix cuctemax / F0.A. Bnagumupos, O.A. A3zuzoBa, A.U.
Hees c coaBt. // Utoru nayku u texuuku, 2000. — T. 29. - C. 151-167.

EBcrurneea P.II. Buramun E kak yHMBepcanbHBIN aHTHOKCHIOAHT M CTaOMIN3aTOpP OMOJIOTMYECKIX
memOpan / P.I1. EBcrurneea, .M. Bonkos, B.B. UyaunoBa // buon. Mem6pansi, 2003. - Ne 2. C. 119-
137.

36opoBckass B.A. AHTHOKCHIAHTHAas CHCTEMa OpraHM3Ma, ce 3HadeHme B Merabommsme / B.A.
36oposckast, M.B. Bannnkosa // Bectank PAMH, 2000. - Ne 6. - C. 53-63.

3enkor H.K. Oxucnurensusiii crpece / H.K. 3enkos, B.3. JlankuH, E.b. Mensumkosa. - M.: Hayka, 2004,
- 343c.

Jlakuu I'.®. Buomerpust / T.®. Jlakun. - M.: Beici. mkoina, 1998. - 293c¢.

ConoBbeBa A.I'. AKTHBHOCTH aJIbJETUUICTHAPOreHa3bl B OPUTPOLUTAX, TPOMOOLHUTAX U IUIA3Me KPOBH
KkpbIc B HopMe 1 1ipu oxkore / A.I'. ConoBseBa // Ycnexu coBpeM. EcrectBoznanust, 2007. - Ne 12. — C. 12-
15.

Cyxanosa T.A Ilaroxumus knetkn / T.A. CyxaHoBa / Ycnexu coBpem. 6uonorun, 2004. — T. 40. — C. 82-
104.



16. ememes A.I1. Ponb mporieccoB cBOOOMHOPAANKATBHOTO OKHCICHHUS B MTATOTCHE3¢ WH(ECKITMOHHBIX

6onesneii / A.Il enenes, U.B. Kopuuenko, A.B. ecronmanos ¢ coast. // Bomp. mex. Xumuu, 2004. -
Ne 2. - C. 15-17.

Harnsgaeie HOCOGI/ISI Imo TeMe: Hepexncnoe OKHCJICHHEC JII/IHI/I}IOB B HOpM€E U MAaTOJIOT M.
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Puc. 1. Peaknum nocjieq0BaTe;IbHOT0 BOCCTAHOBJIEHHS yﬁnxm{ona BIBIXaTeJIbLHOM IENMH.

Puc.2. AHTHOKCHIAHTBI BOIHOI (ha3bl
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Puc.4. Oxncaure/bHO-BOCCTAHOBHTEIHbIC IPEBPALLCHHS 0-TOKO(QEposia M CONPSAKEHHBIX ¢ HUM
KOAHTHOKCHIAHTOB.
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Tema:MexaHu3M okcureHazHoro okuciaenusi. Monookcurenasbl (MOI') u quokcurenassl (A0I), ux
BaKHeilme cyocTpaThl.

Oxcurenassl 370 (epMEHTHI, KOTOPbIE KaTaJU3UPYIOT BKIIOUEHHE KHCIOpOAa B MOJEKYITy cyOcTpara, OHH
y4acTBYIOT B CHHTE3€ M JIerpajallil MHOTMX THIOB MeTabonmuToB. OKcHTeHas3bl paboOTaloT B COCTaBe
MYJIbTH(QEPMEHTHBIX KOMIIJIEKCOB, BCTPOESHHBIX B MeMOpaHy. [1o crioco0y BKITFOUEHHUS KHCIOpO/a UX JIENST Ha!
MOHOOKCHT€HAa3bl ¥ JHOKCHUT€HA3Bl.

MonookcureHnassl 310 (hepMEHTHI, KOTOPbIE BKIIIOYAIOT B CyOCTpAaT TOJBKO OJMH aTOM MOJIEKYJIBI KUCIOPOAa.
Jpyroii aToM KuCIOpoJa BOCCTaHABIMBAETCA 1O BOJBI C y4acTHEM D3JEKTPOHOB M MpoToHoB HAJIDH-,
HAJIHy, pexxe Butamun C: A-H + O, + ZH; — A-OH + H,O +Z

MOHOOKCUTeHa3HbIEe PEeaKIMy MPOTEKAIOT Ha IUTOIIa3MaTHYECKOH oBepXHOCTH ritaakoro JI1P, nx Ha3pBaroT
MHUKPOCOMaJILHBIM OKHCIIEHHEM, U Ha BHYTPEHHEH MOBEPXHOCTH BHYTPEHHEH MeMOpaHbl MUTOXOHPHUH.
Karanu3upyior HU3KOCHEUU(HUYHBIE pEeaKIWHu. ODTH MOHOOKCHI'€Ha3bl (DYHKIMOHHUPYIOT B KOMIUIEKCE C
paznuunbeiMu LIID:

A. Ilens HAJI®H2-Pss0 penykrasa — LHiutoxpom Paso

JloHOpaMu TIPOTOHOB U AJIEKTPOHOB Jyist 3ToM 1ienu sBistorces HAJITOHo,.

HA/I®H>-Psso pedykmasa. 1{urozonsHblii nomen conepxxut 2 kodepmenra @Al u ®MH, runpodoOHbIit
nomeH (ukcupyer pepment B mMemOpane. HAJI®H,-Pasg penykraza nepenocutr 2 asnekrpona ¢ HAJI®H Ha
UUTOXPOM Psso.

Iutoxpom Psso — MHTErpanbHBIA TEMONPOTEHH, COAEPKUT MPOCTETHYECKYIO TPYIIY T'eM, UMEET y4acTKH
CBs3bIBAHMs JUIsd Kuciopoaa u cybcrpara. Otkpeito 150 TeHOB, KOAMPYIOUIMX pa3iIH4YHbIE H30(OPMBI
uroxpoma Puso. Kaknast u3 m3odopm Paso umeer muoro cyocrparos. Llutoxpom Pasoriepenaer 2 snektpoHa Ha
1 aTtom MoJIEKyJIbl KHCIOpOa, KOTOphiii mpepamaercs B OF, mpu B3aumoseiicteuu ¢ 2 npotodamu OF jaer
BOJy. Bropoii atom MonekyIsl Kuciopoa Bkitodaercs B cyocrpar RH, 06pasyﬂ ROH.

+"-'I—{_—-.E—E{}

HATSH ENGHE | B {Paze
)( X ROH
HATE S ATH. &M eI “C

HATOH » Pyszpeaykrass Lot Py O
Cybctparamu sBIsItOTCS THAPOGOOHBIE BEIIECTBA YK30TCHHOIO (JIeKapcTBa, KCEHOOMOTHKHM) U HAOTEHHOIO
(crepouspl, >KUPHBIE KUCIIOTHI U T.1.) TPOUCXOKICHHUS.
Peryssiuusi akTUBHOCTH OCYIIECTBISIETCSl MHAyKIMEH cuHTe3a ¢epmenToB. OTkpeiTo Oonee 250 BemiecTs-
nHIykTopoB. Hanpumep: 6apOUTypaThl, CIIUPTHI, KETOHBI, CTEPOUIBI, APOMATHUECKUE YTIIEBOJOPO/IBL.
B. Iens HATHz-nuToxpoMm bs penykrasa — Ilutoxpom bs — creaponin-KoA-necarypasa
JloHOpaMu IPOTOHOB U 3NIEKTPOHOB 11 3TOM 1emH sBisitoress HAJ[Ho.
HAJIHz-uutoxpom bs peaykrasa — JIBYXIOMEHHBIH O€NOK, IHMTO30JMBHBINA moMeH coaepxkutr DAJL,
ruapodobHbIi nomer (ukcupyer depment B memOpane. HAJIHz-bs pemykrasa mepeHocut 2 siekTpoHa ¢
HAJTH; Ha riutroxpom bs.
Lntoxpom bs. LIUTO301BHBIN JOMEH CONEPIKUT reM, THApodoOHBIN ToMeH GUKCHpyeT GepMeHT B MeMOpaHe.
[utoxpoM bs MoXKeT TepeaaBaTh CBOM AJIEKTPOHBI Ha pasinvHble GpepMeHThl (uToXpoMPaso, Creaponi-KoA-
JecaTtypa3sy | T.1.), 00pasys pazaudssle LI13, nmpu 3ToM OH y4acTByeT B JecaTypallii U 3JIOHTAlUH KUPHBIX
KHCIIOT, B CHHTE3€ XOJIECTEPHHA, TUNIA3MUHOT€HOB U LiIepaMu/a.
Creaponi-KoA-gecatypa3za — WHTETpaNbHBIA (EPMEHT, CONEPKUT HETEMHUHOBOE Xene30. Kartammsmpyer
obpazoBanue 1 nBoitHOW cBsi3u Mexnay 9 u 10 atromamu yrmepona B kupHbIX kuciortax. Creapomn-KoA-
JecaTypas3a MepeHOCHT SIICKTPOHBI ¢ IUTOXpoMa Ds Ha 1 aToM KHCIOpOI, MPU YYaCTHH MPOTOHOB 3TOT
KHCIIOpoA o0pa3yeT Boay. Bropoil aToM KHCIOpoa BKITIOYAETCS CTEAPHHOBYIO KHCIOTY ¢ 0Opa3oBaHHEM e&
OKCHAaNWIa, KOTOPBIH NETUIAPHUPYETCS IO OJEUHOBOM KHUCIIOTHI.
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MuToxoHApUAILHbIE MOHOOKCHT €HA3HbIE CHCTEMBbI

MuTOXOHIpHAIEHBIE MOHOOKCUT €HAa3HBIE CHCTEMBI COCTOSIT N3 HECKOIBKUX KOMITOHEHTOB, JIOKaJIM30BaHHBIX Ha
BHYTPEHHEH IOBEPXHOCTH BHYTPEHHEHl MeMOpaHe MHTOXOHAPHH, M KaTalIW3UPYIOT BBICOKOCTICHH(HUIHBIE
peakuun. Kommonentamu stnx cucrem moryt Obith: HAJIH>-3aBucumble DA/JI-conmepikainee pemyKTasbl,
Fe,S;-6enku (aapeHOJOKCHH), TUTOXPOMBI Pasg, Ds, aoHraser u T.11.

OTH CUCTEMBI HaXOISTCS B CTEPOHMIOI€HHBIX TKaHAX — B KOPE HA/AMOYEYHUKOB, B CEMEHHHKAX, SSMYHHUKAX U
TUTAlIeHTe; OHM YYacTBYIOT B OMOCHHTE3€ CTEPOHMIHBIX TOPMOHOB M3 XojecTepoiyia (IMA-pOKCHINPOBAHUE IO
C22 1 Cyo TipH OTIICTUICHHH OOKOBOIA 11! | 110 ronoxkeHusM 11 u 18).

@depMeHTHI TOYEYHOW CHUCTEMBI KaTaJM3HPYIOT THAPOKCHIMPOBAHHE 25-THAPOKCHXOJeKaiblIudeposia I10
MONOKEHWsIM 1o U 24; B TEYEHW NPOUCXOIHUT THUIPOKCHIMPOBAHHE XOJIECTEpolia IO TOJIOKEHUI0 26 mpu
OMOCHHTE3E KETIHBIX KUCIIOT.

[TponuHrHapOKCHITIa3bl BKIIIOYAIOT THAPOKCHIIBHBIE IPYIIBI B aMUHOKHCIOTHBIE OCTAaTKH MPOJIMHA B MOJIEKYJIE
npokosuiareHa. JIoHOpoM MPOTOHOB M 3JIEKTPOHOB Ui Hee siBiseTcss BUTaMUH C. C OKCHIIPOIMHOM 3pesiblid
KOJUTareH MpruoOpeTaeT OOJIBIIYI0O MEXaHHYECKYIO MPOYHOCTb.

Jnokcurenassl 3To (epMEHTHI, KOTOPHIE BKIIOUAIOT B CyOCTpaT 00a aToMa MOJIEKYJIbI KHCIOpOAa:

A+ 0O — AO;

TakuM myTeM OKHCISIOTCS IUKIMYECKHE TPYAHOOKHCISIEMbIE CTPYKTYpPBI, PEaklii WAYT C Pa3pbIBOM LUKIIA.
JlrokcureHa3Hble peakiiy MPOTEKAIOT Ha IUTOILIa3MaTHUECKO MOBEPXHOCTH riaakoro JITP.

Hanpumep, ToMOreHTH3aTAMOKCUI€Ha3a MIEUeHH, COAEPKUT Fe?*, yaacTByeT B kaTaboanu3Me THPO3HHA:
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| IlepedyeHb BONPOCOB ISl IPOBEPKH KOHEYHOT0 YPOBHS 3HAHUIA:
1.OxcureHassl, onpemKeIeHne, XapaKTepUCTHKA.
2.Knaccudukarms OKCUreHas, UX XapakTepUCTHKA.

3.MI/ITOXOHIlpI/IaJILHLIe MOHOOKCHUTCHA3HbIC CHCTCMBI.
4 MexaHU3M OKCHUI'€HA3HOT'O OKUCIICHUS.

CamocTosiTeJIbHAsE PaGoTa 00y4aIOIIMXCSA: COCTABHTH MEHTAIBbHYIO KapTy IO TeMe: «MeXaHu3M

OKcHreHa3Horo okucieHuns. MonookcureHassl (MOI) n muokcnrenassl (JOD), nx BaxHelmme cyocTpaThD).

111 Cnincok ucnonab3yeMoil TuTepaTypsbl:

Oo0s3aTebHAA:

1.E.C. CEBEPUH «BHOXUMMSI», MOCKBA 2004;
2.E.C. CEBEPUH «BUOXUMMUS C YIIPAXXHEHUSIMU U 3ATAYAMUI», MOCKBA 2008;

JlonosiHUTeIbHASA:

1.UHTEPHET PECYPChI
2. MATEPUAJI KOHCIIEKTOB 3AHSTHUSA



Tema: Hcnons3opanne JHK-TexHosoruii A JMATHOCTHKH HEKOTOPBIX 3200JIeBAaHMII M TOJXy4YeHHs
JIeKAPCTBEHHBbIX MPeENnapaTos.

B Hacrosimee Bpems CTalio OYEBHIIHBIM, YTO JOCTHKCHHS B OOJIACTH MOJEKYJISIPHOH OHOJOTHH CHOCOOHEI
CHIIFHO W3MEHUTH MPAKTHICCKYI0 MeauImHy. OHU HE TONBKO YriyOWIM HAIA 3HAHWS 00 DKCIPECCHU T€HOB U
MIPUYMHAX MHOTHX 0OJIE3HEH, HO CIIOCOOCTBOBAIH pa3pab0TKe HOBBIX TIOAXOJIOB K UX THATHOCTUKE U JICUCHUIO.

BBUTO yCTaHOBIIEHO, YTO MOMUMOP(H3M TEHOB MIMPOKO PACHPOCTPAHEH B TMOMYJISAIHMH JFOJICH, IMOKa3aHa
B3aHUMOCBSI3b MEXIY U3MeHEHUAMH B cTpykType JJHK u MHOrMMU Oomne3usamMu. VneHTuhUKaIWs TeHOB, HApyIIICHHE
paboThl KOTOPHIX MPUBOAUT K Pa3BUTHIO HACIEICTBEHHBIX 3a00JIEBaHUM, CO3/aja MPEANIOCHUIKH ISl TIOIpOOHOro
aHaJM3a TEHETHYECKUX M OMOXMMHYECKHMX OCHOB IIaTOTeHe3a OJTHX 3abosieBaHuid u pa3paboTKu Hamboiee
3¢ (EKTHBHBIX METOMIOB JICUCHUS.

MetogaMu MOJICKYISPHOW METUIMHBI OBLTH CO3JIaHBI BAKIMHBI JUTS MPEAOTBPAIICHUS TeATUTOB, WHCYIUH
YeJoBeKa - JUIsl JieueHWsl caxapHoro auabera, ¢axrop VIII - s BoccTaHOBIICHHS HOPMAJIBHOTO CBEPTHIBAHUS
KPOBH U JICUCHUS TeMO(ITUU K MHOTHE APYrUe MpernapaThl.

C mnoMmompi0 TeHHOM Tepanuu OKa3aJoch BO3MOXKHBIM BBOIHWTh B OpraHW3M OOJBHOTO TOJHOLEHHO
pabotarolyie TeHbI U TaKUM 00pa3oM BOCCTaHABIWUBATH METAOOIMYECKUE HAPYIICHHS, BBI3BAHHBIC MYTAHTHBIMHU
reHamMmud. TakuMm TyTEM OCYIISCTBISICTCA JICUCHHE JIeTeH ¢ HMMYHOAC(HHUIMTOM, BBI3BAaHHBIM Je()EeKTOM
aJICHO3UH/IE3aMHUHA3bl, B CTaJUM KJIMHUYECKUX MCHBITAHUN HAXOJSITCS METONbI TE€HO-KOPPEKIUU TaKHUX
HACJICJICTBEHHBIX OOJIe3HEH, KaK CeMEHHas THUIEePXOJIECTCPUHEMUs, reMoGuIns B, My-KOBUCIHI03 U HEKOTOPHIC
JIpyrue.

s BeisiBienus nedextoB B crpykrype JJHK oHa momkHaA OBITH BBIJCICHA U3 COOTBETCTBYIOIIETO HCTOUHUKA
(OmoIOorMYecKoi KUIKOCTH, OUoNTaTa, KYJIBTYPhI KJICTOK U T.1.) U "HapaboTaHa" B KOJUYECTBAX, JOCTATOUYHBIX IS
ucciaenoBanus. [y reHHO-TepaneBTHYSCKUX pab0T HEOOXOMMBI BhIIEIICHHE HOPMaJIbHBIX TCHOB U BBEICHUE HX B
JedeKTHbIE KIIETKH TAKMM 00pa30M, YTOOBI OHU SKCIPECCHPOBAIINCH, TIO3BOJISISE BOCCTAHOBUTD 3710POBbE MAIMEHTA.

B Hacrosmiem paszaene OyayT JaHbl OCHOBHBIE TPENCTABIECHHS O METOJaX, HCIONb3YEeMBIX B PELICHUU
npobiiem JIHK-auarHocTrky HaclieICTBEHHBIX OONEe3HEH U TeHHOM TepPaIIHH.

A. Metoap! Bbienenunii JJHK

JIHK MoykeT ObITH BBIAEICHA U3 JIIOOOTr0 THIIA TKAHEH M KJIETOK, ComeprKaIiux sapa. DTamsl Beigeacaus JJHK
BKJIFOYAIOT OBICTPBIM JIM3UC KIETOK, yAajeHue (pParMeHTOB KIETOYHBIX OpraHelsl M MeMOpaH ¢ MHOMOIIbIO
LEeHTPUPYrupoBaHusl, epMEHTATHBHOE pa3pylieHHe OeIKoB nporenHazamu U skcrparuposanue JJHK u3 pactBopa
¢ nomoupio ¢enona u xjopopopma. 3atem JIHK ocaxnaror, kak mNpaBHIO, STAHOJIOM W IOCNIE YAAJICHUS
HAJI0CaI0YHOM KHUAKOCTU PACTBOPSIOT B OydepHOM pacTBope.

e Ouenky kauectBa 3kcrparupoBanHoit JIHK mpoBonaT Ha OCHOBaHMH M3MEpPEHHS ONTHYECKOH IIOTHOCTH
pactBopa JIHK B obnactu GeikoBOro W HYKIEMHOBOTO CIEKTPOB MoriouieHus, T.e. mpu 280 u 260 HM,
cootBercTBeHHO. s uncteix obpasuoB JJHK cooTHolIeHHE ONTHYECKHX IUIOTHOCTEH, MONYYEHHBIX MPU
260/280 aM, 10JDKHO OBITE Ooble 1,8.

e Monekyna JJHK omgHO#M XxpomocoMbl cpemHero pasmepa comepxut 150x106 map HyKIEOTHIOB M HMEET
JUIMHY OKoilo 4 cM. Monekynsl Takoro pasMepa 4YyBCTBHUTEIBHBI K MEXAHHYECKMM BO3JEHCTBUSAM,
BO3HHUKAIOIIMM B PAacTBOpPe B Mpolecce BBIIEICHHA, W 4acTo (parMeHTHpYIOTCS. B Xone BblneneHus
nony4atoT Monekyisl JJHK 3HaunTensHO MEHbIe HCXOAHBIX, HO BCE PaBHO OYEHb OOJBIINE - THICAYN HIIH
JECSTKU THICSY Hap HYKJIEOTHIOB. Takue MOJIEKYyIbl HEYJOOHBI ISl MCCIENOBAHUM, W MX HPUXOIUTCS
JOTIOJHUTENFHO (PparMeHTHPOBAT.

Pacuwensienue IHK ¢ momoubio pecTtpukras

Hdns  ¢dparMeHTHPOBAaHUS  WCHONB3YIOT  pecTpukTa3el  (pepmentsr, pacmemitonme JHK)  wm
PECTPHKITMOHHBIC 3HIOHYKIea3bl (0T aHrd, restriction endonucleases), BoiieneHnble n3 OaKTepHATBHBIX KIICTOK.
Otu depMenTsl iN VIVO yJacTBYIOT B y3HABaHHHM M pa3pyLICHHH 4dyXepomubix misi Oakrepuit JTHK, paciueruss
BHYTPEHHHUE YJACTKH MOJIEKYJbl HAa CPAaBHUTENIHFHO HEOONbINNE (hparMeHThl. PeCTpHUKTa3bl y3HAIOT CrielM(pHIECcKHe
mocJeI0BaTeNbHOCTH U3 4-6, pexe §-12 HykineotnnoB B aByxuenodeuHoi monekyne JJHK (caifTer pectpukium) u
"pa3pesaor” e€ B MecTax JIOKaJTU3aIllMH ATHX MOCIenoBaTenbHOCTeH. KommuecTBo 00pa3yrommxcsi pecTpUKINOH-
HeIX (pparmentoB JIHK mpu ncrmonb30BaHNM OTHOH PECTPUKTA3Bl 3aBUCHT OT KOIMYECTBA CANTOB PECTPUKINH, a
pasMep (pparMeHTOB OIPENeIIeTCs MTOIOKEHHEM dTHX CAaHTOB IO BCel JTnHE ncxoaHoi monekynsl JJHK.

UzBectHO Gonee 500 pa3IUYHBIX THIIOB PECTPUKTA3 OaKTEPHUAIBHOTO MPOUCXOXKACHUS, IPUIEM KaXKIbIH U3
9THX (PEPMEHTOB y3HAET CBOIO CIIENU(PUIECKYIO TIOCIEAOBATENBHOCTD (prc. 4-.62). C moMomsio Habopa pecTpuKTas
MOXXHO paspe3atp monekynmy JHK wa ¢parmentsr xemaemoit mmmHbl. Hampumep, mis M3ydeHUS MEPBHYHON
CTPYKTYPHI (METO CEeKBEHUPOBaHWUs) YIOOHHI (pparMeHTHI pazmepoM okoino 300 map HykineoTunos. CieqoBaTeabHO,
JHK onuoii xpomocoMmsl B 150x108 nmap HykneotumoB HyxHO paspe3aTh Ha 500 000 (pparMeHTOB U Kax[Iblid U3
(parMeHToB M3y4aTh OTAEITHHO.

OO6pasyrommecs: B pesynbTare pectpukimn ¢parmentsl JIHK Moryr OBITH HCCIIEIOBaHBI METOJOM
asekTpodope3a B arapo3HOM WM NosimakpuiamMugHoM rene. Berisnernne JJHK B reixe BO3MOXXHO B NPHCYTCTBUH
OpomMuIa STHIVS, CBSI3BIBAIOMIETOCS ¢ (hparMEHTaMH MOJIEKYJIBI 1 TAIOIIETO CIei(puIecKoe po30BOe OKpaIIBaHUEe
B yIbTpaHOIETOBON 00IaCTH CIEKTpa.
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Puc. 4-62. IlocienoBatenbHocTh HykJIeoTna0B B /IHK, y3naBaemasi Tpemsi Hau0oJjiee 4acTo MCNOJIb3yeMbIMH
pecTpuKTazaMH. PeCTpHKIMPYIONIHE HYyKIeasbl MOAydaroT W3 pasnuuHbix Oakrtepuit: HPA | - Haemophilus
parainfluenzae; Eco Rl - u3 Escherichia coir, Hind Il - u3 Haemophilus influenzae. Pectpukrassr tuima 1
pacuerusitor IHK ¢ oOpazoBanmem "cienbix" KOHIIOB, a Jpyrue (Tuma 2) ¢ o0pa3oBaHHEM IO MECTY pa3pbiBa
OJHOIIEIIOYEYHBIX "MTUIKUX" KOHIIOB.

®

b. Unentnuxanus cnenumuecKux mocjieoBaTeIbHOCTEH

I[Tpu obpaboTke renomHo# sykapuornueckor JJHK, B wactHocty, IHK yenoBeka, pectpukrazamu odpasyercs
Tak MHOro ()parMeHTOB pa3jMYHOW IJIMHBI, YTO WX HE YAAETCs YIOBIETBOPUTENILHO PAa3/IeNIUTh C MOMOIIBIO
anekTpodopesa B MOIHAKPUIAMUIHOM WM arapo3HoM rene. Ilocie anekTpodopesa pecTpUKIMPOBAHHON TeéHOMH O
JHK u nposBieHUs ¢ IMOMOIIBIO OpOMHIA TUINA MOMY4aeTcs PaBHOMEPHOE OKpALIMBAaHUE IO BCEH AJIMHE Tels.
Unenrndukanust nyxubix GparmentoB JJHK B TakoM rene Bo3MOXKHA TOJILKO MYTEM TMOPHIM3ALNKN C MEYCHBIMHU
JHK-30onmamu. Cunre3 [IHK-30H7ZOB oCymiecTBIseTCss B aBTOMAaTH3UPOBAHHBIX MAIIMHAX, ITO3BOJISIOMINX
cuHTe3upoBaTh (parmentsl oxHoHuTeBoM JIHK mmmHOM cBbiie 100 HYKICOTHIHBIX 3BEHBEB CO CTPOrO
orpe/IelIEHHOM epBUYHON CTPYKTYpOi. Takue MOJEeKyIbl MOXKHO HCIONB30BATh ISl CIIEHU(HYECKOrO CBSI3bIBAHUS
C HCCIIeyeMbIMH y4acTKaMH I'eHa.

Baor-rudpuauzanus no CayzepHy

Kraccuueckum MeronoM uaeHTHUKAMU uHTepecyomux ydactkoB JIHK cranm merox 61oT-rudpuausanun
no Cay3epHy, npemioxkeHHblid B 1975 r. CyTs MeTo[a 3aKiII04aeTcsi B TOM, 4TO CIUIOIIHAS "JecTHUNA" (parMeHToB
JHK, nony4uBmiascst B pe3ynbTaTe UX IENEHHs 110 MOJEKYJISIPHONW Macce B IelisiX, MOJBEpraercs AeHaTypaluu U
MIEPEHOCUTCS C TeJlsl Ha IUIOTHBIA HOCUTENb (HUTPOLICILIIONO3HbIH (GHIBTP WU HEHIOHOBYIO MeMOpaHy). [lepenoc,
Wik GIOTTHHT, OCYIIECTBISICTCS 3a CUYET KAIMULIPHBIX CHJI, DJIEKTPUYECKOro moyisi Win Bakyyma (puc. 4-63).
OuxcupoBannyo Ha ¢unetpe JHK rubpummsyror ¢ JJHK- wm PHK-30HmOM, comepxammm MeTKy. Metomom
panuoaBTorpaduu ONpeNeNsoT MojoKeHne uckomoro (parmenra renomuoit JJHK Ha anexrpodoperpamme. Bior-
rHOpUIN3aIysA- BBICOKOUYBCTBUTENBHbIN METO HACHTH()UKAIMN clIenn(HIECKUX OCIEI0BATENbHOCTEH.

K macrosmemy BpeMeHu pa3paboTano MHOro Momudukammii 3troro meroga. Tak, JJHK-30H1 He Beerma mMeTst
PafMOaKTHBHBIMH M30TONAMH, HEPEIKO MCIIONB3YIOT COEANHEHNS, KOBAIEHTHO cBsi3biBatomuecs ¢ JJHK; nx moxHO
OOHaApY)XHUTh 10 00pPa30BaHUIO OKPAIICHHOTO NpoayKTa mwin (iroopecueHuud. Jnunaa onuronykineorunos B JJHK-
30H/IaX TaKKe MOKET CIIIFHO BapbHPOBATh, Oyydr HHOTAa O4eHb KOPOTKOM - B 15-20 map HykieotnaoB. OmucaHbl
METOABI JOT- (TATHO) WX CIOT- (TI0JI0CKA) THOPHIN3AINH, KOTrja Ha TBEPABIN HOCHUTENs HaHOCAT mpenapatsl JJHK
i PHK 6e3 npeaBapuTeThHON peCTPUKIAN FITH AIeKTpodope3a u ruOpuam3yroT ux ¢ MedeHsiMu JJHK-30H1aMH.

B. YcranosJienue nepsu4Hoii ctpykrypbl JJHK-gparmenToB (cexBenuposanue JJTHK)

Hamnbonee wacto mns ycraHoBieHus nepBuYHON CTpyKTyphl JJHK HCHIONB3YIOT MHIE30KCHCEKBEHH-POBAHHE.
B peakmmoHHBIX mpobax, coiepxamumx JAeHarypupoBaHHyro omHommTeByro JHK, JIHK-mommmepasy,
nesokcuaykineosunTpupocharsr (PHTD) - gATO, nlIT®, alT® wm aTTD, oguH W3 KOTOPHIX SBIACTCS
panMoaKkTWBHBIM, W  mpaiiMep  mHHmmupytor cuHTte3 JHK B mpucyrctBHmM  cnenmduyecknx
mne3okcuaykineosuarpudocdaros (mpHTD), i tepmunaropos, - IMATD, gnlITO, nal TD wm anTTD. Cunre3
OJHOBPEMEHHO BEAYT B HYETHIPEX MapauleNIbHBIX Mpodax, B KAXKAY0 W3 KOTOPHIX Hapsiy C KOMIIOHEHTaMH
peaknuoHHOW cMecn npubaBisiioT oanH u3 4 (HT®. mnHT® Oynyt koHKypupoBaTh ¢ HopMaidbHEIMU JHT® 3a
BKJIIOUEHHE B PACTYIIyI0 MOIMHYKICOTHAHYIO nenb. IIpu BerpanBanmm snHT® BMEcTO COOTBETCTBYIOIIETO



nykiteornna cuHre3 JIHK mpekpamaercs. B pesymbrate B Kakaod n3 TNpoOMpOK moiydaercss Habop
pasnuyaromuxcs no jauuHe MedeHslX ¢parmentoB JJHK ¢ ogHnM u3 cnenuduyueckux AnAe30KCHHYKICOTHAOB Ha
KoHIe. [locie OMHOBPEMEHHOI0 pa3/IeNieHns] 3TUX (PArMEeHTOB B JIEKTPUUECKOM TI0Jie Ha 4 COCETHUX TOPOXKKaxX U
panuoaBTorpaduy pasMep CHHTE3MPOBAHHBIX MOJICKYJI MOXKET OBITh YCTAaHOBIICH, & ATO 3HAYHT, YTO MOXKET OBITh
orpeiesieHa JIOKAIH3ausl TEPMUHUPYIOIIHNX TUIe30KCHHYKIe0THI0B. Ha OCHOBaHMM 3THX MaHHBIX YCTaHABIMBAIOT
TIOCJIE/IOBATENIFHOCTh HYKJICOTHOB BO BHOBb CHHI€3HMPOBAaHHBIX (parMeHrax, komruieMentapHbix JJHK-matpure
(puc. 4-64).

B nacrosiee Bpemst co3ar0T MPUOOPHI ISl aBTOMAaTHYECKOTO OJTHOBPEMEHHOI'O0 CEKBEHHPOBAHHUS OOJIBIIOTO
YucIa Ipod ¢ MCIOJIb30BaHUEM MEUYEHHBIX Pa3HBIMH (DIIF0OPOXPOMAMU JIN/I€30KCHHYKIICOTHIOB.

B 1o e Bpemsi pa3pabarbiBaloT HOBBIE, Ooniee I((PEKTUBHBIE W HKOHOMHYHBIE METOIBI CEKBEHHPOBAHUSL.
CymHOCTh OZIHOTO M3 HHX 3aKiiodaercs B cienyromem: u3 4 HykineozunrpudocdaroB (ATD, n[ TD, aTTO,
nllT®) co3maércs HAOOpP OMUTOHYKJICOTHIOB (HANPHMEP, OKTaHYKIICOTHUIOB), BKIIIOYAIOIIUN BCE BO3MOXKHEIC
BapHaHTHI I1OCIIEA0BATENFHOCTEH. DTH OKTaHYKJICOTHABI MMMOOMIN3YIOT (TIPUIIMBAIOT) B siYeHKaX, B pe3ylbTare
4ero co3/1a€rcsi Tak Ha3bIBaeMas OJIMTOHYKJICOTH/IHAS
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Puc. 4-63. baor-rudpuanzamnus no Caysepny. ®parmentsr JJHK pazaenstor ¢ nomorisio anextpodopesa,
JICHATYPUPYIOT, IEPEHOCSAT Ha HUTPOLICILIFONO3HBIN GuibTp 1 rubpunu3ytot ¢ JJHK-30u10M.
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Puc. 4-64. Iune3okcucekBeHupoBanue nociaenosateabHoctu JHK. Hcrons3yroT 4 mpoOsl, Kaxkaast U3 KOTOPBIX
conepxut JJHK-matpurry, npaiimep, JJHK-monmumepasy, 4 tHT® (AT, al TD, al{TD, nTTD). [Ipaitmep mudo
OJMH U3 HyKJICOTHIOB COIEPKUT PaIMOaKTHBHYIO METKY, Oarofaps 4eMy I0JIOCHI MOT'YT ObITh OOHapyXEHBI B
rejie ¢ momolipto paauoasrorpaduu. Onut u3 4 nuaezokcupudonykieoti o8 (MTHT®) nodaBisIOT B KaxIyro
mpobupky. OcTaHOBKA CHHTE3a MPOMCXOANT B TOM cirydae, koraa quHT® BkirodaeTcs B pacTymIyio
OJIUTOHYKJIEOTU/AHYIO IIETIb.
Matpura. CexBennpyemsiii ¢pparment JJHK merst mo dochaTHOMY OCcTaTKy W NOOABISIOT B SYCHKHA MATpPHUILHL
@parmesr JHK rubpuansyercs TOMBKO C TEMH OKTaHYKJICOTHIAMH, TIOCIEAOBATEIBHOCTH KOTOPBIX
KOMIUIEMEHTApHBI €ro ydJacTkaM. TakuMm o0pa3oM, ompezensercs Habop BCEX BO3MOXHBIX OKTaHYKJICOTHIIOB,
MIPHUCYTCTBYIOMINX B uccnexyemoM (parmente JJHK. Jlamee mpu momormw crienuansHONH KOMITBIOTEPHOR 00paboTKi
YIIOPSI0YMBAETCS PACHIONIOKEHUE OKTaMepoB B HccienyemoM ¢parmente JJTHK.
I'. ITosryuyenue pekomounanTHbIX JHK n nx ammiupukanus

Jnist paboThl ¢ HYKJICOTHIHBIMU ITOCIEAOBATEIFHOCTSIMU B TeHax M apyrux ydactkax JHK weoOxommmo
MMETh JOCTaTOYHOE KOJNWYECTBO MaTepuayia sl WCCICIOBaHMSA. OJTO HEmpocTas 3a/1ada, OCOOCHHO eclli
ncrounnkoM JIHK cmyxar Tkann denoseka. Ilostomy nccnenyemsie ¢parmentsl JJHK o0braHO mpenBapuTenbHO
aMITHGUIPYIOT (YBETHYMBAIOT KOMWIECTBEHHO B MMJUTHOHBI Pa3), JUIS TOTO YTOOBI ITOIYYaTh UX B JII000€ BpeMs 1
B HEOTPAaHMYEHHOM KOJIMYECTBE. VICKIIIOUNTENHHO LEHHBIM MHCTPYMEHTOM B PEIICHHH 3TOH MPOOJIEMBI OKa3aJioch
ncrions3oBanue pekomOouHaHTHEIX JJHK (T.e. JTHK, mocTpoeHHBIX U3 y4acTKOB Pa3HOTO MPOUCXOXKACHHUS).



1. llonyuenue pekomounanmusvix /JTHK

Jnst monydeHuss TaKUX MOJNeKyn TepBoHadanbHo BbiensitoT JIHK w3 2 pasHbix HCTOYHHKOB (puc. 4-65).

Kaxnyio 13 HUX B OTIENBHOCTH (PparMeHTHPYIOT, HCIIONB3Ysl ONHY M Ty )K€ PECTPUKTa3y, pacUIeIUISIONIyIO
JHK c obpa3oBanueMm "nmunkux" xoHIOB. [Tocne mponeaypbl HarpeBaHUs W MEJICHHOTO OXJIQXKICHUS (OTXKHTa)
Hapsay ¢ UCXOIHBIMU
monekynamu JTHKx n JTHKy Moryr oOpa3oBbIBaThCS pEeKOMOMHAHTHBIE MOJIEKYJBI, COCTOSIINE M3 (parMeHTOB
JHKx u JIHKy cBs3aHHBIX MexOy coOoii "mumkumu" koHnamu. KoBaneHTHoe chiMBaHue (HparMeHTOB
ocymecTBIAt0T ¢ noMonisio JIHK-nura3sel B npucyrctBuun AT® kak UCTOUHHMKA SHEPTHU.

B Ttexnonmornn pexom6uHanTHBIX JIHK, xpome ¢parmentoB JIHK, BbIIeIeHHBIX M3 KIIETOK, COIEPKAIIHX
sapa, ucrnonb3yoT JIHK, nomydenHyto ¢ momomnipto oOpaTHOW TpaHCKpunTassl. [Ipu no0aBiieHHH B peakIMOHHYIO
cpeny 4 pasHeIX Jae3okcupubonykineosuarpudocharor  ¢depment Ha Matpurie MPHK mo  mpuHImmy
koMmIuieMeHTapHocTH cuHTe3upyer JJHK-kommro, mm k/IHK. Tak xak HCTOYHUKOM HH(GOpPMAITHH IIPH 00pa30BaHUU
k/IHK ciyxwur 3penas nurommazmatudeckas MPHK, to takas JJHK, B otnmuune ot JIHK ¢dparmenTos, momydeHHBIX
npu pacuierienun resomHoi JJHK aykapuoToB, He COIep>KUT HUTPOHOB.

2. Knonuposanue JHK

Jlng moiydeHus: 3HaUMTENIbHBIX KOJIMYECTB MHTEPECYIOIIEro HAaC Marepuana mpoBoAsT kinoHupoBanue /IHK,
MpeJronararlnee BerpanBanue HyxHoro Ham (parmenta /IHK B Bekropuyro monekyny JIHK (wmm Bektop).
Bekrop obecrnieunBaeT MPOHUKHOBEHUE ITOH peKOMOMHAHTHOM, nin xuMepHo#, JJHK B OaktepuanbHble kieTkd. B
Ka4yecTBe BEKTOPOB HCIOJNB3YIOT TUIa3MUJbL, (hard, perpo- U ajeHoBHpYchl. OCOOEHHO YacTo B KauecTBE BEKTOpa
cayxut mnazmuasas JTHK.

Ilnazmuasl - HeOonblMe KONbLEBBIE IByXle-modeyHble Monekynasl JIHK, mnpucyrcrByromue B
OaKkTepHaJbHBIX KIETKaX B pa3IMYHOM KoludecTBe Komuil. OHM HMMEIT aBTOHOMHYIO CHCTEMY KOHTPOJIS
PpeIUTUKaIMY, KOTopas MOAAEPKUBAET UX KOJMYECTBO B KJIETKaX Ha ONpeNelIEHHOM YPOBHE - OT HECKOJIBKUX €IMHHII
JI0 HECKOJIBKHMX COTEH KOMUI T€éHOMOB Ha KJIETKY.

Hcnone3yemyto ans knoHupoBanus miasMuanyro JIHK u untepecytomyto nac JIHK pacmemsror mo
OIpe/IelIEHHOMY Y4acTKy peCTpUKTa30M, oly4atoT pekoMouHanTHyto /IHK, Bo3BpamamoT ruOpumHyro mia3Muny B
KOJIBLIEBYIO ()OPMY M BBOIAT B OaKTepHalbHbIE KJIETKH, T.€. OCYIIECTBISIIOT TpaHcopmanuio Oaktepuid. [lpu
Pa3MHOXXEHUH TPaHCPOPMHUPOBAHHBIX OAKTEPUIl MPOUCXOJUT YBEIMYCHUE YMCIA KON BBEJEHHOTO B ILIA3MHUIY
¢parmenta JIHK, T.e. TakuM criocoOoM dykepoHbIN
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Puc. 4-65. Ilonyuenne pexomounanTubix JHK. /IBa o6pazna JJHK: JIHKx n JJHKYy pacmeruisator ogHO# 1 ToH
JKE PECTPUKTA30H 1 mory4daroT pparMeHTsl ¢ "munkumu'" KoHnamu. [Ipu geHatyparwm u mocieayromem "omxure”
obpasyrorcs pexkomObuHaHTHBIE MoneKynsl JIHK A u IHKE, mepBorayaibHO CoOeTMHEHHBIE IPYT C IPYTOM 3a CUET
"munkux" KOHIIOB, 3aTeM cmruBaeMbix JJHK-nmmrazoii. B kadecTBe KIIOHHPYIOMNX BEKTOPOB YaCTO UCTIONB3YIOT
¢arn. Ecnm sx3orennyro JIHK BBOAST B dyKapHOTHIECKHE KIETKHU, TO ATY MPOLEAYPY HA3BIBAIOT TPAHCIYKIIHEH.

3. llonumepasznas yennas peaxyus

Meron nonmmepaszHoit nerHoi peakiuu (I1LP), mpennoxennsiit B 1983 r. Kappu Mymmucom (HobeneBckas
npemus, 1993 1.), sBUIICS 3MIOXaTBHBIM
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Puc. 4-66. Cxema xionupoanusi JJHK B 6akTepraJIbHBIX KJI€TKAX.

otkpbiTHeM XX Beka B o00jacTd MoNeKynsipHOM Owonornu. OH TMO3BONSET TO/ABEPraTh CHEHUPUIHOM
aMIUTH(UKAINK B YCIOBUAX iN Vitro (B mpobupke) yuactku JJHK MTHHON OT HECKOMBKHX JECATKOB 70 HECKOIBKHX
COTEH Map HyKJICOTHAOB, MCIONb3YysS B KadecTBe MaTpuibl joOble obpasms! JJHK. Heobxomumoe ycnmoBue mis
npoBenenust I[P - 3HaHME HYKJICOTHIHON TMOCIENOBATENFHOCTH aMIDIMUIMPYeMOi o0JacTH. Y4acTok
nccnexyemort  JIHK  rubpuamsyror ¢ ABYMS  HCKYCCTBEHHO  CHHTE3MPOBAaHHBIMH  IpaiimMepamMu -
OJIMTOZI€30KCUPUOOHYKICOTHIHBIME TIOCIEA0BATEIBHOCTAMM IMHOW OT 15 mo 30 map HyKIEOTHIOB, KOTOpBIE
KOMIUIEMEHTapHbl 3'-KOHI[AM aMIUTM(HUIMPYEMOro ydacTka Ha Kojuupymouied u Hekomupyromei Hutsax JIHK.
PaccrosiHne Mexay npaiiMepaMu OnpeaenseT JJIMHY CUHTE3UPYEMbIX MOJIEKYI. B kauecTBe MaTpuIlbl Ul CHHTE3a
nponykros [1L[P ucnone3yror nrodoii tun JJHK: renomuyro JIHK yenoBeka, pa3inuHbIX BUAOB PO- U SyKapUOTOB,
JHK, BbIZeNEeHHYIO U3 KYJABTYp KIIETOK, "OMONMHMOTEK" TeHOB M JIPYruX MCTOYHUKOB. MeTon He TpeOyeT OOobIImx
konuuecTB uccrnexyemoit JIHK, B mpuHIime, 1ocTaTouHO Aa)ke OTHON MOJIEKYJIBI, COoMepKalleiics B OMHOM BOJIOCE
Ha rojioBe, OIHOM Karjie KpOBH WU CIIEPMBI.

VYcmex B pa3paboTKe MeTOAA B 3HAUYUTENBHOU CTENIEHN O0YyCIIOBJIEH HCIIONB30BaHHEM B KadecTBe (epMeHTa
tepmodunbHOit JIHK-monuMepaspl, BbIIeNIeHHOW W3 OakTepuil, JKMBYIIUX B TOPSYUX HCTOYHHKAX, M IIOTOMY
YCTOWYMBOM K IEHUCTBUIO BBICOKHX TEMIIEPATYP.

Peakimonnast cmech ans monydeHus uHtepecyromeit Hac JJHK conmepxut uccnenyemyto JJHK, cyOctpaTs
peakuuu - 4 1HT®, 2 npaiiMepa, TepMOCTaOMIIBHYIO, HIIH Tag-noiuMepasy u 0ydep, coaepsxaluii nons Mg2*

OvH UK TIOTMMEPHU3AIiiK BKITFoUaeT 3 stara (puc. 4-67):

* MUAaBJIeHHUe: Ha 3TOU CTaJH PEaKIHOHHYIO CMECh HarpeBaroT 10 TeMiepatypsl 90-97 °C. Uccnenyemas
npyuenodeynas JJHK nenatypupyeT u mepexoiuT B OXHOHUTEBYIO GopMy;

o  rubpummsamus wian or:kur JIHK c npaiimepamu. B pesynbraTe cHibKeHUs TemiiepaTypsbt 10 50-
60 °C nporcxoauT KOMIUIEMEHTapHOE CBsA3bIBaHKE MpaiiMepoB ¢ nersimu MatpuuHoit JIHK u obpazoBanue
JIBYXLIETIOYEYHOI'0 yJacTka Ha kaxnaou u3 nureil JJHK;

e 3joHrauus, yanuaenue Huredl JJHK, kommnemenrapubix matpuunoit JIHK, katanusupyer Taq-nonumepasa
B HAIMPAaBJICHUH OT 5'- K 3'-KOHILy.

3aTeM CHOBa HACTyMaeT »JTal IUIABIICHWS, KOTJa 3a CYET MOBHIMIEHHWS Temrepatypsl cuHTe3 JIHK
MIPEKpaIiaercs, U IBYHUTEBOW yJ4acTOK MEXIy MAaTPUYHBIMH M BHOBb CHHTE3MpOBAaHHBIMH Monekymamu JITHK
JIeHaTypupyeT. Bo BTOpOM H Mocieqyronmx NUKIax MpaiMepsl THOPUANZAPYIOTCS ¢ ucxomHoi Matpuaaoi JJHK u
C BHOBb CHHTE3MpOBaHHBIMH Mojekynamu JJHK, kommaecTBO KOTOPBIX HapacTaeT B T€OMETPHIECKON MPOrPECCHUH.
B nocnennem ciyqae cuares JIHK 3akaHumBaeTcs He M3-3a M3MEHEHMS TEMIIEPATYPHOTO PEXNMAa, a 110 JOCTIKECHUT
JHK-ornMepa3oli TpaHUIBl aMIUTH(GUIIMPOBAHHOTO YYACTKa, YTO ONPEACISIET CTPOrO ONMpPENeNEHHBIA pa3mep
MIPOAYKTA C TOYHOCTBIO JJO OJHOrO HYKIEOTHA.

Kaxnpii n3 3TamoB IMKIa MMEET NPOIODKUTENFHOCTh OT JECSITKOB CeKyHA a0 1-3 MuH, B pe3ynbrare
MIOJIHBII LUK JUIUTCS OT OXHON A0 HECKOJIIBKUX MHHYT.

Omncannyio npoueaypy ammmmdukampyn JHK mpoBomsT B aBTOMAaTMueckoM pexnMme B HpuOope -
LUKJIU3aTope, Win TepMonukiepe, ammidukarope JJHK. Takoit mpubop mo3Bomnser 3a1aBaTh HY’)KHOE KOITHIECTBO



LIUKJIOB W BBHIOMpATh ONTHUMAaJbHBIE BPEMEHHBIE W TeMIeparypHble mmapamerpbl. 3a 25-30 1MKIOB dHCIO
cuHTe3upoBaHHbIX Kommi JIHK mocturaer HeCKOMbKUX MUJUTHOHOB.

C nomoupro TP MOXHO MOMYy4uTh JOCTAaTOYHOE KoiuuecTBO komui ywactkoB JHK, B koTopsix
TIPEAIONAraoTCsl TPHCYTCTBHE MYTaluii, MOITUMOpGH3M caiToB, MOXHO mpoBoauTh JIHK-muarnoctuxy
MHQUIMPOBAHHOCTH MAMEHTOB BUPYCHBIMH, OAKTEpHATEHBIME U TPHOKOBBIMU BO30YIUTENISIMU OOJIE3HEH.

J. JHK-auarnoctuka 3a60;1eBaHui

Ucnionp3yst Texuuky pexomOuHanTHbIX JIHK, yma€rcs mccrnemoBaTth BapHaHTBI T'€HOB, OTBETCTBEHHBIX 3a
pa3BUTHE MHOTHX 3a00JIeBaHMA. DTUM CIIOCOOOM HAEHTH(UIMPOBAHBI TOUCUHBIE MYTAllMH, BBI3BaHHbBIE 3aMEHOH
OJTHOTO a30THCTOI'0 OCHOBAHWS, JEJCHUSIMHU WM BCTaBKaMH, IPUBOISIIMMH K TIOSBICHUIO aJUIENeH, KOAUPYIOIMX
(yHKIMOHANEHO HeakTHBHBIE Oenku. JledexTHpie "monmumopdbl" BO3ZHHMKAIOT Kak 3a CYET HM3MEHEHUH B
KOIUPYIOMINX y4acTKax I'eHa, TaKk U B Pe3yjbTaTe MyTallUid B HEKOAMPYIOIIUX; 00JIACTSIX, TECHO MPUMBIKAIOMINX K
TeHaM U BBI3BIIAIONINX HapyIIEHHE UX PaOOTHI.

Pa3zpaboTraHHbIE TEXHOJIOTMM MO3BOJISIIOT BECTH IIEJICHANPABICHHOE KapTUPOBAHWE TEHOB 4YEJIOBEKa B paMKax
MexayHaponHoro mnpoekta "I'eHom dYenoBeka"'. OduimanbHO 3Ta HaydHas MporpaMma C Y4acTHEM BeIYIIUX
MOJIEKYJISIpHO-TeHeTHUeckuXx Jjabopatopuii C A, crpan 3amamgnoi EBpombl, a takke Poccuum u  Snonuun
opopmumnace B 1990 r. B xome paboThl Haa MPOSKTOM KapTHPOBaHbI 923 TeHa, BBI3BIBAIOIIMX Pa3BUTHE
MOHOTCHHBIX 3aboneBanuii, Oonee 100 w3 HHMX TONHOCTBIO cekBe-HUpoBaHbl. K kouiry 2001 r. paGoramwu
naboparopuii C A, BenukoOputanuu, SINOHMM W psia €BPONEWCKUX CTpaH ¢ TOYHOCTHIO a0 90% 3aBeprieHa
pacum¢poBka reHoma. OkuaaeTcs, 4To B Te4eHHe Onvkaiimmx 2-3 yieT OyayT u3ydeHbl BCe TeHbI, OTBETCTBEHHBIC
3a pa3BUTHE MATOJIOTMYECKUX MPOIECCOB y YeNIOBEKa. DTO MO3BOJIUT BHIBECTH JUArHOCTHKY M JI€YEHHE MHOTHX

0ose3Hel Ha HOBBINM YPOBEHb.
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Puc. 4-67. [lonumepa3Has nienHas peakuusi.
OcTaHOBUMCSI HA HEKOTOPBIX METO/IaX, IIHPOKO MCIIONb3YEMBbIX JUIS HICHTH()UKAIIMK MOHOT€HHBIX OOJIe3HEH.

1. Honumopgpusm onunvl pecmpukyuonHvix

¢pazmenmos (IIJIPD)

Myranuy, BO3HUKAIOIIME B YJacTKaX y3HaBaHMs ONPEJENEHHBIX PECTPUKTA3, AenaroT 3TH ydacTku JIHK
HEYYBCTBUTENIBHBIMA K JIEWCTBHIO (PepMEHTOB. DTO MOXET OBITh JIETKO OOHAPY)KEHO IO HW3MEHEHWIO JUIMHBI
pectpukimonHsix pparmentoB JJHK. TI/IP®D-ananu3 BKIOYaeT ciaeayromue 3Tansl: Beienenne reaomuoit J1HK, eé
PECTPHUKIMIO CIENU(PUIECKONH SHIOHYKIIEa30H, SIeKTpodOopeTHIECKOe pa3ielieHne 00pa3yromuxcsi pparMeHToB



JHK u uneHTHdUKaNU0 3THX (PparMeHToB myTéM OnoT-ruOpuamsarmu mo CayzepHy. Ha amextpodoperpammax
IIPU OTCYTCTBUU pecTpUKImH B ucciexyemoit JTHK BBISBISIOT OnWH KPYyMHBIA (pparMeHT, COOTBETCTBYIOIIUHN IO
uHe mocnenoBatenbHocTH JJHK Mexay AByMS COCETHUME YdacTKaMH PECTPHKIIMU I TOM YK€ SHIOHYKJICA3Hl.
[Ipu HaTUYUM PECTPUKIIUK B MOIUMOP(PHOM yYacTKe Ha dJIeKTpodoperpaMme OyAeT MPUCYTCTBOBATH MEHBIIUH MO
pasMepaM QparMeHT, paBHBIN PACCTOSHUAIO MEXITY TOIUMOP()HBIM YIaCTKOM PECTPHUKIINH H OJHAM W3 OJKaHIIIX
MOCTOSIHHBIX YYaCTKOB PeCTpUKIHH (puc. 4-68).

[T[IP®-anamu3 MOXeT OBITh 3HAYUTEIBHO YIPOHMIEH B TOM Ciydae, €CIH BO3MOXHA CHeupUIeCcKas
ammudukanums ydactka JJHK, comeprkamiero nmonuMopQHBI caliT pecTpUKIMH. TecTHpOBAaHHE COCTOSHUS 3TOTO
JIOKyca BO3MOXKHO myTéM npoBencHus [P u pectpukumu amromnidunupoBanHoro ¢parmenrta. [Ipu orcyTcTBUA
caiita y3HaBaHus B nuccienyemoit oomactu JJHK pasmepsl ammindunupoBanHoro ¢pparMeHTa He U3MEHSTCS MOocIie
ero o0OpabOTKU pecTpuKTa3oi. Ecnm yuacTok y3HaBaHWS HE HM3MEHEH, 00pabOTKa (epMEHTOM TMPUBEHET K
00pa30BaHUI0 2 MaJICHBKUX (HhParMEHTOB C TOH KE CyMMapHOH JUTMHOM, YTO ¥ HCXOMHBINH (hparMeHT.

[Ipu obOcnenoBaHMM TAIMIEHTOB W YICHOB WX CEMEH Ha HOCHTEIBCTBO MATOJOTMYECKUX T'€HOB LIMPOKO
HCTIOJNIB3YIOT 3TOT METOJI, C TOMOIIBIO KOTOPOTO:

®  WICHTU(HULIUPYIOT ACNEH B TeHe AUCTpodHHa, Ha JIONI0 KOTOPBIX puxoanTcs okono 60% Bcex
MYTAaIlUi, BBI3BIBAIOIINX MHOTUCTPOGUIO J{folcHHa;

®  JIMarHOCTHPYIOT TeMO(GUIHIO A, HEKOTOPBIE TAIACCEMHH, PETUHOOIACTOMY H IPaHylIeMaTo3;

®  KOHTPOJHPYIOT 3I0POBBE JETEH B CEMBSIX, B KOTOPBIX POJHTEIH SBISFOTCS TETEPO3UTOTAMHU T10 TeHY
CCPIIOBUIHO-KJIETOYHON aHEMUH U APYTMM Je(hEKTHBIM T'eHAM.

2. Onpedenenue mymayuii ¢ ROMOWbIO

annenvcneyuduueckux npoo

MHuorue MYyTally, BbI3bIBAOIINE BO3ZHUKHOBEHNE I'CHHBIX 60H63Heﬁ, HE MOMaAaroT B yUaCTKH, OTBETCTBEHHBIC
3a y3HaBaHUE (pepMEHTOB pecTPUKIMH. B 3TOM ciydae, eciu mocie0BaTelIbHOCTh OCHOBAaHUH B 00JIACTH MYTaluu
U3BECTHA, TO €€ 0OHAPYKMBAIOT C MOMOIIIBIO aJUIENIbCIEM(UUECKIX OJUIOHYKICOTHI0B. J[JIs 3TOro CHHTE3UPYIOT
KOPOTKUE OJIUT'OHYKIICOTUAHBIC 30H/BI, COACPKAIINE 06])1‘{H0 okouio 19 HYKJICOTHAO0B, KOMIUIEMEHTAPHBIC Y1aCTKY
HOpMaJibHOrO U MyTanTHoro ayutens B JJHK. O6nacts reHOMa, comepikalyto HCCleyeMblil I'eH, aMIUTH(UIND YIOT C
nomotpto [P, u obOpasusl nomydenHoit JJHK mepeHocsST Ha HUTpOLETIONO3HBIE (QHIBTPBI (OT- WIH CIOT-
onorrunr). [IpoGbl  BeimepkuBatoT ¢ 32P~30HmamMu sl BBISIBIIGHHMS HOPMAJNbHOM WMJIM  MYTaHTHOM
TMIOCJIE/IOBATENILHOCTH. Y TOMO3UroT 1o ucciexyemoit myrauuu JJHK Oyner ruOpumu3oBaThcs TOIBKO C 30HIOM,
KOMIUIEMEHTapHBIM MYTaHTHOH nocienoBarenbHoctd. JJHK HOpMaapHOro roMO3UroTHOTO MHAMBHIYYMAa CBSDKETCS
€ 30H/IOM, COOTBETCTBYIOIIIMM HEM3MEHEHHOM HYKJICOTHIHOW mocienoBaTenbHocTH, Toraa kak ¢ JJHK rereposuror
Oynyt rubpumuzoBaTbesi 00a 3oHzma. Ha pucynke 4-69 mpencTaBieHbl pe3yiabTaThl T'€HHOTO 30HIMPOBAaHUS [
MAalMEeHTOB Ha HOCHTENBCTBO Hauboliee 4YacTo BCTpevaromiencss genenuu 3 HykieotunoB (AFS508) B rewe,
OTBETCTBEHHOM 3a Pa3BUTHE MYKOBHCLIH-/103a.

OnHUroHyKJIeOTH b, aJuleNbCIe(UIHbIEe 10 ONPEACNIEHHBIM MYTAIUAM, MOXKHO HCIIOIb30BATh B Ka4eCTBE
mpaiiMepoB B I1LIP npu KIMHUYECKOM TECTHPOBAHMM HACENCHWs Ha Hanuuue maTtonormueckoro rera. Ecmu JJHK,
NONTy4eHHAst OT MalHeHTa, aMIUIMQHULIUPYeT C MYTAHTHBIM OJMIOHYJICOTHIOM, TO, CJICIOBATEIbHO, MALEHT
SIBIISIETCSL HOCUTETIEM MyTallMu. Ecin HyKJIeoTHIHAasl MOCIeJOBaTENbHOCTh B HCCIENYEMOM I'eHE HE M3MEHEHa, TO
OJTUTOHYKJIEOTH/I, COlep KaIIuii MyTanuio, He cBspkercs ¢ JJTHK-matpuneit, u [TLP e moHaér.
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Puc. 4-68. Pecrpukuuonnbiii anaan3 JJHK remorsioduna yesoBeka, 60J5HOI0 ceprnoBUIHO-KI€TOYHOM
anemueii (HbS). Muc-cerc-myTanms, OTBETCTBEHHAs 32 BOSHUKHOBEHUE CEPIIOBUIHO-KIETOYHON aHEMIH, CBsI3aHa
¢ 3ameHoit B reHe B-1ienm rimoouHa Tpumieta GAG Ha GTG. IIpu 3TOM yTpaunBaeTcsi y4acTOK pECTPUKINH
(depmenta Mstll, y3naromero mocnenoBatenbHOCTE CCTNAGG, rae N MoxkeT ObITh JTF00BIM OcHOBaHUEM. [Tpn
HAJIMYWHA MYTAIlAA TeHHBIN 30H7 rTHOpuau3yercs ¢ bonee kpymHeM dparmenTom JJHK pasmepom 1,3 xkmmobassr,
AMEIOIINM TIPH 3TEKTPodhope3e MEHBITYIO MOABIKHOCTh, YeM MPOAYKT PECTPUKIINKA HOPMAaJTHHOTO TeHa, JITHHA
Kotoporo pasHa 1,1 knmobassl.
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Puc. 4-69. I'enHoe 30H1MpPOBaHNE HA HOCUTEIbCTBO MyKo-BHcna03a. C nomornsto TP ammumdumupyoT
renoMHyto JIHK, u npomykr nepeHocsT Ha 2 HEHIOHOBBIX (DUIIBTPA, OAWH U3 KOTOPBIX THOpHAN3yIOT ¢ P32P-
30HJIOM Ha HOpMaJIbHBIH aJutelib, a BTOpol ¢ 32P-30H10M Ha MyTaHTHBIN ayutens AF508. O6pa3oBanue rubpumzoB
00HApPYKUBAIOT pajroaBTorpaduyaecku. [Ipoos! 1-3 cayKuau KOHTPOJSAME: TepBasi conepxaina npoayktsl [P
JIHK oT roMo3uror no HopMajabHOMY T€HY; BTOpasi - OT TeTepOo3UroTHOro Hocutens myrauuu AF508; Tpetss - oT
00JILHOTO MYKOBHCIIHI030M, TOMO3UroTHOro 1o Mytaruu AF 508. TIpo6sr 4-10 nomy4ens! npu o0cieoBaHuu 7
nanueHToB Ha HocuTenbeTBO AF 508: 4, 5, 6 1 9 okazanuch TOMO3UroTaMu 1o HOpMajlbHOMY Teny, a 7, 8 u 10 -
reTepO3UTOTHBIMHU HOCUTENSIMU MYTaHTHOT'O Te€Ha.

E. Ucnons3oBanne JIHK-TexHosornii 1Jis1 mosty4eHusi J1eKapCTBEHHBIX NPENapaToB U JIeYeHus Pa3JMdHbIX
OosesHe

BakuuHbl - OUMIICHHbIE O€JIKM, AaHTUIEHHbIE JETEPMUHAHTBI psifa BO3OyIUTENeil BHPYCHBIX U
OakrepuanbHbIXx MH(peKkuid. B mocienHee BpeMsi MX ITONYYaloT, MOJNb3YSICh TEXHHKOH pekomMOuHaHTHBIX JIHK.
[TepBoit BakIMHOW, CHHTE3UPOBAaHHOM ATHM CIIoco00M, Oblila BaKIIMHA IPOTHB BHUpYyca rernaTtuta B.

Benxu, nMeronme TepaneBTHYecKoe 3HAYEHHUE, [TOTYYAIOT C UCTIONB30BAHUEM ATOM TEXHOJIOTMH BO MHOTHX
cTpaHax Mupa. Tak, OfHMM W3 TIEPBBIX CHUHTE3UpOBaH MHCYIUH denoBeka (puc. 4-70). B kierkax E.
coli, tpancdopmupoBanHbix rorasmugamu, comepxkammmu JTHK, koropas xomupoBama A- u B-riemn uHCynnHa,
HapaOaThIBalOT OeNKoBbIe MPOAYKThl A- u B-meneid. Ilocie ouncTku MX NOABEpPraroT (OIIUHTY U OKHCIICHHIO,
KOTOpOe o0ecreunBaeT 00pa3oBaHUE COOTBETCTBYIOLIHUX JUCYIb(MHIHBIX MOCTHKOB.
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Puc. 4-70. ITosryyenue MHCYJIMHA YeaoBeKka B KieTkax E. coli. 1 - Tpanchopmanus kietok E. coli mna3Muaamu,
KOTOpEIE COZlepKaT TeHbI, KOAUPYIOIINE CTPYKTYpY A- 1 B-ienelt nncynuHa; 2 - cuaTe3 A- 1 B-mieneit nacynina B
npolecce BhIpaIMBaHUs KyJIbTYphl TpaHC(OPMHUPOBAHHBIX KIIETOK E. coli; 3 - BbIneneHne u ouncTka A- u B-nerneit
MHCYNHHA; 4 - IPOCTpaHCTBEHHAs yKianka A- 1 B-ueneit (MHCynMHA M OKHCIIEHHE OCTATKOB LICTENHA.

AHaNOTNYHBIM CIIOCOOOM ITOJy4€H TOPMOH POCTa, UCTIOIb3YEMbIH IS JIEUEHHUs IETeH C HEJOCTATOYHOCTHIO
9TOro ropmoHa. boree cioxHBIE OENKH MONYYEHBI B KyIbTYpe KIETOK MIJIEKOINHUTAIOMMX. Tak, NedeKThl B reHe
¢akropa VIII, xomupyromero ognH u3 OEMKOB - YYaCTHHKOB CBEPTHIBAIOIICH CHCTEMBI KPOBH, OTBETCTBEHHBI 32
Bo3HUKHOBeHHe reModmmun. o Toro, kak akrop VIII ObUI momydeH MeTomaMu TeHHOW WHXKEHEPHH, OOIbIIoe
KonmmuectBO OonmpHBIX morubano ot CIIM/la wiam rematuTa, KOTOPHIMH OHH 3apayKaNCh B PE3yIbTaTe BBEACHUS
BBIIeNIeHHOTO W3 KpoBu (akropa VIII wmmm mepenwBaHus KPOBH OT JOHOPOB, SBISBIIMXCS HOCHTENSIMH 3THX
Gomne3Hex.

TrkaneBblii akTuBaTop Mmia3munoreda (TAJI) - mporea3a, ydacTByromas B Iporecce (UOpUHONU-32 U
MIPeA0TBpalIaonas oopa3oBaHne TPOMOOB B KPOBEHOCHOM PYCII€; MOTydeHa ¢ MOMoIbio pekomOonaanTHeIX JJHK.
TAII Ha3HavaroT OOMBHBIM C HIIEMHYECKOH OOJE3HBIO Ccepla Il YCKOPEHHS PAacTBOPEHUS] TPOMOOB, KOTOpHIE
MOT'YT BBI3BaTh 3aKyIOPKY KOPOHAPHBIX apTepHi M HAPYIIMTH MOCTYIUIEHHE KUCIOPO/ia B MHOKAp/I.

OcymiecTBIEHO TONy4YeHHEe PEKOMOMHAHTHBIX (aKTOpOB pOCTa, OOECIICUMBAIONIMX BOCCTAHOBJICHHE
TeMOCTa3a: IPUTPONOITHHA, HHTEPIICHKHHOB, KOJMIOHHH-CTUMYJIMPYIOIUX (aKTOPOB. DTH MpernapaTsl HCHOIB3YIOT B
JIe4eHUH OOJIBHBIX aHEMHEH, IOCie TPAHCIUIAHTANHA KOCTHOTO MO3Ta WJIM XHMMHOTEPAITHH, 9TOOBI CTUMYIIHPOBATh
o0pa3oBaHue KIETOK KPOBH M CHU3UTh PUCK MMMyHOehHnTa. Pazpaboranbl METOIbI MOTy4IeHHs OCIKOB YeTI0BeKa



C WCIIOJH30BaHWEM TPAHCI€HHBIX J>KUBOTHBIX; 3TH O€JKH TONy4aroT B pe3y/bTaTeé HCKYCCTBEHHOT'O BBEICHHS
Yy)KEPOMHOT0 I'eHa B OIUIOAOTBOPEHHYIO SHIIEKICTKY WIM B PaHHHE 3apOABIIN MICKOMUTAIOIMX (puc. 4-71).
I'eHHOMHXEHEPHBIE MEPOIPUATHS MOXHO TPOBECTH TAaKUM 00pa3oM, YTOOBI MHTEpECYIOUINH Hac OEJOK dYelioBeKa
CEKpETHPOBAJICS ¢ OEIKaMH MOJIOKA.

I'ennasi Tepanusi - JieYeHUE HACIEICTBEHHBIX, MHOTO(AKTOPHBIX M MH(MEKIMOHHBIX 3a00JeBaHUN IyTEM
BBEJICHHS B COMaTHYECKHE KIJIETKM NAallMeHTOB I'€HOB, KOTOPBIE 00ECIIEUNBAIOT HCIIPaBJICHHE TeHHBIX Je()EeKTOB MITH
MIPUIAIOT KJIETKAM HOBBIE (DYHKIIHH.

[epBBIii KITMHUYECKHUH OIMBIT IIPUMEHEHHS TeHHOU Tepanuu Obul ocymiecTBiI€H B 1990 r. B berecne (C A) Ha
YeThIPEXJIETHE EeBOUYKE, CTpajaBLIeH HACIEACTBEHHBIM HMMYHOAES(DHUIINTOM, BBI3BAaHHBIM MYyTalHed B TeHe
anenosunnaesamunassl  (ADA.) PeGEHky Obutd BBefieHBI e COOCTBEHHBbIE JHMQONHUTHL, TPEABAPUTEIHHO
TpaHcopMHpOBaHHBIE BHE OpraHn3Ma I'eHHOM KOHCTpYKIMeEH, BKitouatomei reH ADA +reH neo + peTpoBUpYCHBIHA
BekTop. JleueOHbIi adpdexT HabMIONAICS B TEUCHNE HECKOIBKHX MECSIIEB, TIOCIIE YEro Mpoleaypy BBEICHHUs I'eHa
TIOBTOPSIITM MHOTOKPATHO 0€3 BUANMBIX HEOJIArONPUATHBIX (P (HEKTOB.

Juist yenenrHo# reHoTepanuy Heo0X 0MMO:

e obOecneunTth 3(h(HEKTUBHYIO TOCTABKY YY)KEPOJHOTO T'eHa B KJIETKU-MUILICHH;
®  CO3/aTh YCJIOBUS VISl JUINTEIBHOW SKCIPECCUH T'€Ha B 3TUX KJIETKaX.

K Hacrosmemy BpeMeHH pa3paboTaHbl XHMHUYECKHe, (u3nueckne M OHONOTMYECKHE METOABI JO0CTaBKU
Yy)KEPOJIHOro TeHa B KJIeTKU-MuIleHH. OTHAKO TIOKa TOJIBKO BUPYCHBIE BEKTOPHI HJIM T€HETHYECKHUE KOHCTPYKIIMH,
BKJTIOYAIOIIUE BUPYCHBIE MOCIENOBATEIHLHOCTH, CHOCOOHBI K 3()(eKTHBHON NOCTaBKEe HEOOXOAMMOrO TeHa M €ro
nocnenymoumeld AIUTENbHOM skcmpeccud. B pesynabrare u3 Oonee ueMm 175 yxe 0gOOpeHHBIX NPOTOKOIOB
KIMHUYECKUX MCIIBITAHUH 10 TeHoTepanuu oonee 120 ocHOBaHBI HA MPUMEHEHUH PETPOBUPYCHBIX BEKTOPOB.

B renom mnammenta uyxepomuas JHK moxer BBOauThCsS MO0 B KyabType KIeTok (X Vivo), mubo
HEMOCPE/ICTBEHHO B opranm3Mm OombHOro (in Vivo). Ilpu oCyImecTBICHHH TIEPBOrO Crocoba BBIACTSIOT M
KYJAbTUBUPYIOT clelu(UUecKHii THIT KJIETOK TNAalMeHTa, BBOIAT B HETO YYXEPOAHBIH TeH, OTOMPAaIoT
TpaHC(hOPMHUPOBAHHBIC KIIETKU M PeHH(Y3UPYIOT HX TOMY ke OombHOMY (puc. 4-72).

[enHass Tepamust iN ViVO OCHOBaHa Ha MPSMOM BBEICHHM B CICIHATM3UPOBAHHBIC TKAHH OOIBHOTO
KJIOHHPOBAHHBIX W ONpeAelIEHHBIM 00pa3oM ymakoBaHHBIX mocienoBaTensHocTedt JIHK, moctymarommx ¢
MIOMOLIBIO PELENTOPOB B OIpeleléHHbIe TUMBI KIETOK. B 3ToM crocoGe reHbl BBOAAT, KaK IPaBWIO, B BHAE
a3pO30JIbHBIX U MHBEIUpYeMbIX (opM. Hambonee dacTto a’spo30ibHYI0 TEHOTEPANMIO HMCIIONB3YIOT IIPH JICYCHUU
Oone3Hel JIErkux (HanpuMep, pake JErKKX) 1 MyKOBHCLIUI03a.

Hapsny c pa3Butiem HccieoBaHHM, KaCArOUIMXCs JIEYEHHUsI HACIEACTBEHHBIX AS(PEKTOB, TCHOTEPAIMIO BCE
Yamie HCHONb3YIOT Ul JICUCHUs HEHACHEICTBEHHBIX, TJIaBHBIM 00pa3oM, MH(EKIMOHHBIX M OHKOJOTMYECKUX
6oe3nei (cM. pasmen 16).

EnuHCTBEeHHOE M HENPEMEHHOE OIpaHUYEHUE TaKUX PAabOT COCTOUT B TOM, YTOOBI BCE FE€HOTEPANIeBTHIECKHE
MEPONPHUATHS OBUTH HalpaBJIeHb! HA KOHKPETHOTO OOIBHOIO M 3aTPAaruBajIy TOJIBKO €70 COMaTHUECKUE KIETKH.

CoBpeMeHHBIH YpOBEHb 3HAHUH He MO3BOJISET IPOBOANTH KOPPEKLIMIO TeHHBIX Je()eKTOB Ha YPOBHE IOJIOBBIX
KJIETOK ¥ KJIETOK PaHHHUX JOMMILUIAHTAIIMOHHBIX 3apOABILICH YeOBeKa B CBA3HU C PEabHOM ONAaCHOCTBIO 3aCOPEHHS
reHoOHJa HEeKeJaTeIbHBIMM T'€HHBIMH KOHCTPYKIMSAMHM M BHECEHHs MyTalWid ¢  HeNpelcKa3yeMbIMU
pe3yabTaTaMH.

I'en yenoBeKa BCTPaUBAIOT B BEKTOP TAaKMM 0Opa3oM, YTOOBI OH OBUI ITOA KOHTPOJIEM [B-TaKTOTIOOMHOBOTO
MPOMOTOpa, KOTOPBIil AKTHBEH TOJNBKO B KIIETKAaX MOJIOYHOI xKene3bl. [IpucyTcTBHe y TpaHCT€HHOI'O IIOTOMCTBA
TEHa YEJIOBEKAa KOHTPOJIMPOBAJIU ¢ oMolpto Merona 1P, B KoTopoii HCIONb30BaId IPaliMephl K FEHY YEIOBEKA.
[Ipu PppaxumoOHHPOBAHUH OEITKOB MOJIOKA TTOTYYaroT OEJIKOBBI MPOAYKT 3KCIPECCHH I'eHa YeIOBEKa.
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Puc. 4-72. BBeieHue 4y:KepoaHOro rela ex vivo (A) u in vivo (B). A. Beezxenue aykepoaHoro "ineuedbHoro" rena
B OpTaHM3M OOIIEHOTO B COCTaBE KIIETOK, CONIEpKAIINX ATOT reH. b. Beenenne "nmeae6HOro" reHa B cocraBe
KOHCTpyKIuH, copepxamieit: JJTHK, BkIrouaronyro 3ToT reH; 0enok (HanpuMep, aCHaIorIuKOMPOTEeHH),
B3aMMOJICHCTBYIOIINI ¢ COOTBETCTBYIOIIUM PELENITOPOM HA MEMOpaHe KIIETOK; BUPYCHBIH BEKTOp (aIcHOBHPYC),
obecreunBaroNMi JNTUTETBHYIO SKCIIPECCHIO "'NiedeOHOro" rexa.

B nensix npemoTBpalieHus pacupocTpaHeHus Ne()EeKTHBIX TeHOB B MOMYISIMU JTIOJCH U POXKICHUS JAETel C
HACJIC/ICTBEHHBIMU TTATOJIOTUSIMUA BO MHOTHX CTpaHax MUpa pabOTar0T FEeHETHYECKHE KOHCYIBTAHTBI, 8 TAKIKE



MIPOBOJAT MPCHATAJIbHYIO JUATHOCTUKY, MMO3BOJIAIOIIYIO OLICHUTH 3J0POBLE IJ10J1a C UCIIOJIb30BAHUEM dHAJIN3a J:[HK
Ha CaMbIX paHHUX CTAAUAX PA3BUTHA.

| IlepeyeHs BOMPOCOB /ISl MPOBEPKH KOHEYHOT0 YPOBHSI 3HAHUIA:

. Merong! Beigenenuit JJHK

. Pacmierienne JIHK ¢ momoripio pectpukras

. Unenrnduxanus cnenuduiaecknx mocnenoBaTenbHOCTeNH

. YcranoBnenue nepuaHoi ctpykTypsl JIHK-¢pparmenros (cexBenupopanue JJHK)
. Homyuenne pexomoOunanTHeix JTHK 1 nx ammmudukarms

. Homyuenne pexomOunanTHeix JTHK 1 nx ammidukanms

. IHK-nmuarnoctuka 3a0oeBaHuiA

- Nd O O B~ W NP

| CamocTosiTesibHAs paGoTa 00yJaroOMXCs:

CoctaBuTh MEHTaJIbHYIO KapTy 1o TeMe: «Mcnonb3oBanue JJHK-TexHomoruit 1jst AMarHoCTUKY HEKOTOPBIX
3a00JICBaHUI U MOJTYYCHUS JICKAPCTBEHHBIX MPETIAPaTOBy.
111 Cimcok ucmoIb3yeMoii TuTepaTypsbl:
Oon3aTebHas:
1.E.C. CEBEPUH «BHOXUMUS», MOCKBA 2004;
2.E.C. CEBEPUH «BUOXUMMUS C VIIPAXXHEHUSIMU U 3AJJAUAMU», MOCKBA 2008;
JlonosiHUTEIbHASA:
1.UHTEPHET PECYPCBhI
2. MATEPUAJI KOHCITIEKTOB 3AHSTU S



Tema: PoJsib neyeHn B COXpAaHEHNH MOCTOSTHHOI KOHIICHTPALMM IIIOKO3bI B KPOBH. JIHarHOCTHYECKHE
KPHTEpPHHU caXapHOro quadera pasHbIX THNOB. TulbI caxapHoro aAnadera.

OnmHYM W3 MHTErpajIbHBIX TOKa3aTeNeil BHYyTpeHHEN Cpeibl, OTpaXXaronuM OOMEH B OpTraHW3Me YIJIEBOJIOB, OEIKOB
U JKUPOB, SBISETCS KOHLEHTPALUs B KPOBU MIFOKO3bl. OHa ABIIAETCSA HE TOJNBKO UCTOYHUKOM SHEPIUU JUIsS CHHTE3a
XKHUPOB M OEJIKOB, HO M CYOCTpaToM Ui MX CHHTe3a. B Ie4eHH NpOMCXOIUT HOBOOOPa3OBaHWE YIJIEBOJOB U3
KUPHBIX  KUCIOT W  aMHHOKUCIOT. HopmanbHoe  (QyHKIMOHMpOBaHHME KIETOK HEPBHOM  CHCTEMBI,
TIONEPEYHONONIOCATHIX W TIAJKMX MBI, I KOTOPBIX TJIIOKO3a SIBIISIETCS Ba)KHEHIIMM JHEProcyocTpaToM,
BO3MOXKHO TIpH YCJIOBMH, YTO IPUTOK K HHUM TJIFOKO3bI OOECIIEYHT WX OSHEpPreTHYeCKHue IOTPeOHOCTH. OTO
JOCTUTAETCsl TIPU COZEP)KaHWU B JIMUTPE KPOBH y yenoBeka B cpexHeM 1 r (0,8—1,2 1) rrokossr (puc. 12.2). U3
CXEMBI Ha 3TOM PUCYHKE CIEAyeT, YTO NPH HOPMAJIBHOM YPOBHE COJEP)KAHUS TJIIOKO3bI B KPOBHM IPOUCXOIUT
o0pa3zoBaHUe TJIMKOr€Ha B II€YEHH M MBINIAX, CHHTE3 XXHPOB, €€ MOTpeOieHne KIeTKaMH MO3Tad, MBIIIAaMH U
JPYrMMH TKaHsIMHU. B yclnoBHSX THIEprivkeMuy W30BITOYHOE KOJNMYECTBO TIIIOKO3BI YHANseTcss M3 KPOBU uepe3
MOYKHM, YBEIMYUBACTCAd CHHTE3 IJIMKOreHa. [IpW TUNOIrIMKEeMHMH YCUIMBAETCS TIJIMKOT€HONM3 IO BIUSHUEM
aJIpeHaJIMHA | TiIroKaroHa. CIBUTM B KOHLEHTPAIMH TIIIOKO3bI B KPOBU OT «33JJaHHOT0» (KOHCTAHTHOTO) 3HAYCHUS
BOCTIPMHHUMAIOTCSl TJIIOKOPELENTOpaMy THIOTajJaMyca, KOTOPBIH peaqu3yeT CBOM pPETYIHpYIOLIUe BIMSHUSA Ha
KJIETKM 4Yepe3 CUMMIATHYeCKUH M MapacHUMIIaTHUECKHE OTeNbl BEreTaTUBHOW HEPBHON CHUCTEMBI. DTU BIUSHUA
00YCIIOBIIMBAIOT CPOYHOE TIOBBIIIEHHE WM CHIDKEHHE BBIPAOOTKM WHCYJHMHA, TJIIOKaroHa W aJpeHajuHa
SHJIOKPUHHBIM ~ anmapaToM IO/DKENyJIOYHOM JKeNle3bl W HaJIOYeyHHKoB. boimee MemneHHbIH 3¢ dexr
TUIOTAJJAMUYECKUX BIUSHUN OCYHICCTBIIACTCA 4Y€PE€3 T'OPMOHBI mnodmsa. HHH noaacp KaHusi KOHCTaHTHOI'O
YPOBHSI KOHIICHTPAIIMM TJIFOKO3bI CYIIECTBYET M 0Oojiee KOPOTKas MeTiisi OOpPaTHOW CBA3M — BIIUSHHE TJIFOKO3BI,
UPKYJIUPYIOLIEH B KPOBH, HEMOCPEICTBEHHO Ha OETa-KJIETKH OCTPOBKOB JlaHrepraHca MoKeTyAOuHOMN HKeNne3bl,
BHIPa0ATHIBAIOIINX TOPMOH MHCYIHUH. [Ipy CHIDKEHNH coJiep KaHus TIIIOKO3bI B JIUTPE KPoBH 10 ypoBHs MeHee 0,5 T,
BBI3BAHHOM T'OJIOAAHHUEM, HepEHOSHpOBKOﬁ HHCYJIMHA, UMECT MECTO HEAOCTAaTOYHOCTDH CHa6)KeHH$[ 3Hepme171 KJICTOK
Mmosra. Hapymienune ux ¢QyHKUmiA mposiBisieTcs ydalleHueM cepAleOHeHus, Clna0oCThi0 M TPEMOPOM MBI,
TOJIOBOKPY>KCHUEM, YCHJIEHUEM TOTOOT/EICHNUS, OLyllleHueM ronoja. [Ipu nanbHeineM CHI)KEHUN KOHICHTPAIUU
IJIIOKO3bI B KPOBM yKa3aHHOE COCTOSHME, MMEHYEMOE T'MIIOTTIMKEMHUEH, MOXET MepedTH B TI'MIIOITTMKEMHUYECKYIO
KOMY, XapakKTepU3yIOIylocs YrHeTeHHeM (YHKIMII Mo3ra BIUIOTH OO IOTEpPH CO3HaHUA. BBeneHune B KpoBb
IJIIOKO3BI, MPHEM caxapo3bl, HHBEKLMA IJIIOKaroHa MPEeNyNpexIaloT WIM OoclabiIsaioT 3T MPOSABICHUSL
runoraukeMun. KpaTkoBpeMEHHOE IMOBBIIICHUE YPOBHS TJIIOKO3bl B KpOBU (TMIEPIVIMKEMUs) HE INPEICTaBIIsSeT
yIpo3bl Ul 370pPOBbsSI 4YeJOBeKa. B KpOBM opraHu3Ma ueloBeKa OOBIYHO COIEPXKMTCS OKOJMO 5 T Tiroko3bl. Ilpu
CPeIHEeCYTOYHOM HOTpeOJIeHHH ¢ THINEeH B3pPOCIHBIM YETOBEKOM, 3aHUMAIOIMMCS (m3udeckuM TpyaoM, 430 T
YTJIEBOJIOB B YCIIOBUSIX OTHOCHTENIBHOTO IOKOSI, TKAaHSAMHU €KEMUHYTHO IoTtpedisercs okono 0,3 r ritokossl. [Ipu
9TOM 3amacoB TJIIOKO3Bl B IUPKYIMPYIOLIEH KPOBH JOCTATOYHO Ul NHUTaHWS TKaHeW Ha 3—5 MuH u 6e3 ee
BOCIIOJIHEHHSI HEMUHyeMa Tunoriukemusa. [loTpebieHue TIOKO3BI  BO3pacTtaeT MHpH  (U3HYECKOH H
MICIX03MOLIMOHATIFHON Harpy3kax. Tak Kak MepuoANYecKuil (HECKOIBKO pa3 B ACHB) IPUEM YTIEBOIOB C MHUIIEH He
obecreynBaeT MOCTOSHHOIO 1 PABHOMEPHOT'O IIPUTOKA TJIIOKO3BI M3 KUILIEYHHKA B KPOBb, B OPraHU3ME CYLIECTBYIOT
MEXaHU3MBbI, BOCIIOJHSIOIIME YOBUIb TJIIOKO3BI W3 KPOBH B KOJMYECTBAX, SKBUBAICHTHBIX €€ IOTPEOICHUIO
TKaHsMH. [Ipy 10CTaTOYHOM YpOBHE KOHIIEHTPALMH INIIOKO3BI B KPOBH OHA YaCTHYHO IPEBPAINACTCS B 3211aCAEMYIO
¢opmy — mimukoreH. [Ipu ypoBHe Gonee 1,8 T B mUTpe KPOBH IPOHCXOAWT BBHIBENCHHE €€ M3 OpraHM3Ma ¢ MOYOM.
M30BITOK TIIOKO3BI, MOCTYNHBIICH W3 KHIIEYHNKA B KPOBb BOPOTHOM BEHBI, IOTJIOMIAETCS remartoruramu. llpm
MOBBIIIEHNM B HUX KOHIICHTPAIMM TJIIOKO3Bl AaKTUBUPYIOTCS (EPMEHTHl YIJIEBOJHOIO OOMEHA II€YEHH,
MIPEBpaIIAOIINE TIIIOKO3Y B TIIMKOreH. B OTBeT Ha moBbIIIEHHWE YpPOBHS caxapa B KpOBH, NPOTEKAaloIeil uepes
TIO/KEMYAOYHYIO JKEIe3y, BO3pACTaeT CEKPETOpHas aKTUBHOCTh OeTa-KiIeTOK ocTpoBKOB JlaHrepranca. B kpoBb
BBIJIETISIETCS] OOMNbIee KOJTMIECTBO MHCYIMHA — EAWHCTBEHHOTO TOPMOHA, OOJIQIAIOIIEr0 PE3KUM IOHIKAFOIINM
KOHIICHTPALIMIO caxapa B KpoBH AeicTBueM. [lox BIusHNEM MHCYNIHMHA TOBBIIACTCS MPOHUIIAEMOCTH JUIS TITFOKO3BI
IUTA3MaTHIECKMX MEMOpaH KJIETOK MBIIMICYHOM M >KUPOBOW TKaHeH. VIHCYnMH akTMBHpYET B NEUCHHW M MBIIIIAX
TIPOLIECCHI MPEBPALICHHS TJIIOKO3bI B TJIMKOTEH, YIyYIIaeT €€ MOIJIOMECHNE M YCBOCHUE CKEJIETHBIMH, TIAIKUMHU H
cepedHON MbImamu. 1lox BIMSHMEM MHCYIMHA B KIETKaX >KMPOBOW TKAHU W3 TIFOKO3BI CHHTE3MPYIOTCS JKHPBI.
OnHOBpPEMEHHO BBIACIAIOMMNACS B OONBIIMX KOIWYECTBAX WHCYJIMH TOPMO3HT pacliaj IJIMKOTe€Ha IEeYeHH H
rimokoHeoreHe3. Cojiep)kaHue TITIOKO3bI B KPOBH OLICHHWBACTCS TUIIOKOPEIENTOpaMH TepeJHero ruroralaMyca, a
TaKKe €ro MOJIMCEHCOPHBIMH HEHpOHaMH. B OTBET Ha MOBBIIEHHE YPOBHS TTIOKO3BI B KPOBHU BBIIIE «33JaHHOIO
sHayeHms» (>1,2 r/m) BoO3pacraeT aKTHBHOCTh HEHPOHOB THIIOTAaMyca, KOTOPBIC IOCPEACTBOM BIIHSHUS
MapacUMIATHYECKOM HEPBHOM CHUCTEMBI Ha TOMKEIYJOYHYK XKEIe3y YCHIMBAIOT CeKpenuto HHcyinuHa. [lpu
MIOHIDKEHUU YPOBHS IUIIOKO3BI B KPOBH YMEHBIIIAETCs €€ MOIIIOLEHHE IeNaTOUTaMH. B momkeny1ouHoN xenese
CHIKAETCS CEKPETOPHAsi aKTMBHOCTh O€Ta-KIIeTOK, YMEHBINACTCS] CEKPELMsl HHCYJINHA. TOPMO3SITCS TIPOLIECCHI



MIpEeBpAIlCHAS TJIFOKO3BI B TIUKOICH B IEYEHH WM MEIIIAX, YMCHBIIACTCS TOTJTIONICHHE W YCBOCHUE TIFOKO3BI
CKEJICTHBIMU ¥ TJIAIKAMH MBIIIIAMH, XXHUPOBEIMH KIIeTKamu. [IpW ygacTHu 3THX MEXaHW3MOB 3aMEIUISICTCS MU
MIPEIOTBPAIIACTCS TaTbHEHINIee TOHKEHIE YPOBHS TIIFOKO3EI B KPOBH, KOTOPOE MOTJIO OBl MPUBECTH K Pa3BUTHIO
rurnoriukeMud. [Ipy yMEHBIIEHWW KOHIICHTPAIMU TJIFOKO3BI B KPOBH HMEET MECTO ITOBBINICHUE TOHYCA
CUMIIATUYECKON HEepBHOW cucTeMbl. [lom €€ BIMSHUEM YCHIIMBACTCS CEKPEIUsS B MO3TOBOM  BEIIECTBE
HAJMOYCYHUKOB aJpeHATMHA W HOpaJpeHATNHA. AJPEHAITNH, CTUMYIIAPYS paca]] TIUKOTeHa B TICUCHU W MBIIIIAX,
BBI3BIBACT TIOBBINICHUE KOHIICHTpAIlMM caxapa B KpoBH. HopampeHaimH o6nagaeT — ci1aOOBBIPaKCHHOU
CIIOCOOHOCTBIO TIOBHINIATH YPOBEHb TIIFOKO3BI B KpPOBH. [lof BIMSHHEM CHMIATHYCCKOH HEPBHOW CHCTEMBI
CTUMYJIUPYETCS BBIpaOOTKa ab(a-KIeTKaMU MOHKEITYIOYHOM JKeIe3bl TIIFOKAroHa, KOTOPBI aKTUBUPYET pacral
TJIMKOTEHA TICYCHH, CTHUMYJIHPYET TJIIOKOHEOreHe3 W MPHBOAUT K TIOBBIIICHHUIO YPOBHS TJIIOKO3BI B KPOBH.
[ToHmkeHNE B KPOBU KOHIICHTPAIMU TJIOKO3BI, SBJLIOIICHCS JUIS OpraHW3Ma OJHMM W3 HawOojee BaXKHBIX
SHEPIreTUYCCKUX CyOCTPaTOB, BBI3BIBACT pPa3BUTHEC cTpecca. B OTBET Ha CHIKCHHE YPOBHs caxapa KpOBH
TTFOKOPEIENITOPHBIC HEHPOHBI THUIOTAIaMyca 4epe3 PHIHU3HHI-TOPMOHBI CTUMYJIHPYIOT CEKPEIUI0 THIO(GH30M B
KpOBb TOPMOHA pOCTa M aJPCHOKOPTHKOTPOMHOTO TOpMOHA. [lom BIMSHHEM TOpMOHA POCTa yMEHBIIACTCS
MIPOHUIIAEMOCTh KJICTOUHBIX MEMOpaH U TJFOKO3bI, YCHJIMBACTCS TJIFOKOHCOT'CHE3, aKTHBHUPYETCS CEKpEIus
IJIIOKaroHa, B pe3yJabTaTe 4Yero ypoBEHb caxapa B KpoBU yBennumBaeTcs. CeKpeTHpyeMble IMoJ JCHCTBHEM
aJPCHOKOPTUKOTPOIIHOTO TOPMOHAa B KOpE HAJAMOYCUYHUKOB TIIFOKOKOPTHUKOUIBI AaKTHBHPYIOT —(hEPMEHTHI
TJIIOKOHEOTeHe3a U 3TUM CIIOCOOCTBYIOT YBEIHMUYECHHUIO COZIEPIKaHUs caxapa B KpOBU. Peryimsims oOMeHa BelIeCTB U
SHEpPrMM B OpraHM3Me HaxOAWUTCS TOJA KOHTPOJEM HEpPBHOW CHCTEMBI W ee BbICHIMX OTAenoB. OO0 3ToM
CBI/UICTCJ'IBCTByIOT (baKTBI yCHOBHO-pCd)HeKTOpHOFO U3MEHCHHUS HUHTCHCHUBHOCTU MCTa6OHH3Ma y CIIOPTCMCHOB B
NPEICTAPTOBOM COCTOSTHHUH, Y paO0O4YMX Tepes HavyaloM BBINOJNHEHUS TSXKelIol Gu3ndeckod paboThl, Y BOIOIA30B
nepe]] uX MOrpy)KeHneM B BOAYy. B 3TuX ciydasx yBeNTUUMBAETCsl CKOPOCTh MTOTPEOJICHUS] OPraHU3MOM KHUCIIOpO/a,
BO3pacTaeT MHUHYTHBI 00bEM JIbIXaHHs, MUHYTHBI 00beM KPOBOTOKA, YCHIIMBAETCs SHEproooMeH. PazsuBaromieecs
Ipu CHUWXCHHWU B KPOBU COACPKAHUA TJIFOKO3bI, CBOGO}IHLIX JKUPHBIX KHCJIOT, aMHWHOKHCIOT quCTBO rojoaa
00YCIIOBJIMBAET MOBEACHUECKYIO PEaKIUI0, HAIIPABICHHYIO HA MOUCK W MIPUEM IHIIH ¥ BOCHOJIHEHHUE B OpraHu3Me
MTUTATEIbHBIX BEIIECTB.

Caxapubiii quader (CJ1) — nonusTuonoruueckoe 3ad0eBaHme, CBI3aHHOE:

®  CO CHIJKCHHEM KOJIMYeCTBa [} KIIETOK OCTPOBKOB JlaHrepraHca,

e  C HapyIIEHUsSIMHU Ha YPOBHE CHHTE3a UHCY/IMHA,

®  C MyTalusAMH, IPUBOIALIMME K MOJIEKYIAPHOMY Ie(heKTy TOpPMOHa,

®  CO CHI)KCHHEM YHCIIa PeLeNITOPOB K MHCYJINHY B X ad(UHHOCTH B KIETKaX-MHILICHSX,
®  C HapyIIEHUSIMHU BHYTPUKIECTOYHON Mepefady TOPMOHAIBHOTO CUTHAIA.

BreigensioT 1Ba 0CHOBHBIX THIIA caxapHoro III/Ia6eTaI

1. NncynunzaBucumslii caxapusiii quader (M3C/, nuaber | Tuma) — nuaber neteit U MOAPOCTKOB (IOBEHIJIBHBIN),
ero jons cocrabisier okono 20% ot Beex cirydaeB CJI.

2. Nncynunne3aBucumblii caxapusiid quader (MH3C/I, nuaber Il tuna) — auabet B3pocbix, ero nous — okoino 80%.

Honpasnenenne tumoB CJI Ha B3pOCHBIA M IOBEHIIBHBI HE BCET/a KOPPEKTHO, TaK KaK BCTPEUAIOTCA CIydau
passutust UH3CJ] B pannem Bo3pacre, Takoke MH3CJ] MOeT nepexouTh B MHCYIHH3aBUCHMYIO (OPMY.

IIpuyuHbI caxapHoro 1uadera

Pazsutne M3CJHl, 00ycCIIOBIEHO HEIOCTATOYHBIM CHHTE30M HHCYJIHMHA B [(-KIETKaX OCTpOBKOB JlaHrepranca
MOJDKETY0YHOM keme3pl. CpeqM TPHYMH 3TOTO B HACTOAIIEE BpeMs Ha NEPBBIM IUTaH  BBIABUTAKOTCS
AyTONMMYHHBIE TIOpaXXCHHs ¥ WHQHUOHUpOBaHWE [-TpOmHBIMH BHpycamu (Bupychl Kokcakm, OmmreitHa-bap,
SMHUIEMIYECKOT0 APOTUTA).
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MNospexaexve B-KNeTok ocTposkos JlaHreprakca

CHxeHue cuHTe3a 1 CeKpeLMn HCYNuHa
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Tvneprnukemvs

MHCynuH3aBmcumblin caxapHbiii auaber
[Tpyu4nHBI HHCYIMH3aBUCHMOT'O CaXapHOTo Jradera

Hst UH3CJ Beaymieit npuuanHOMN SBISETCS MHCYIMHOPE3UCTEHTHOCTD M3-3a CHIDKEHUS! 1YYBCTBUTEIHHOCTH
KJIETOK-MHUIIIEHEH K TOPMOHY

IIpuyMHBI HHCYJIMHOPE3NCTEHTHOCTH

PeuenTopHHe MCXaHU3MBbI

(I)yHKIII/IOHaJIbeIe HAPYUICHUS PelenToOpoOB - 3aMCJIAIOT CBA3BIBAHUEC MHCYJIMHA U OTBET HA HETO!

*  yBeJMYCHHE AHAMeTpa U IVIOIAAN MOBEPXHOCTH KUPOBBIX KIETOK (OXKHMPEHHE) - CHIDKEHHE CKOPOCTU
00pa3oBaHMs PELENTOPHBIX MUKPOATPEraToB,

®  TOBBINICHHAs BA3KOCTh MeMOpaH (CHW)KEHHE JIONM HEHACHIIEHHBIX JKUPHBIX KUCIOT B (oconumnumax,
YBEJIMUEHHUE COJEPKAHUS X0JIECTePHHA),

e  (OJOKMPOBAHUE MHCYIMHOBBIX PELIENITOPOB AHTHTEJIAMH,
e  HapyuieHHe MeMOpaH B pe3yJbraTe akTuBaiuu npouecos [1OJI.

CTpyKTYypHBIe HAPYLIEHHS] PeLleNTOPOB - HE TO3BOJISIIOT CBA3BIBATHCA C TOPMOHOM MJIM OTBEYATh HA €r0 CHI'HAJL.

*  13MeHeHHe KOH(OpMaIU PEeenTOPOB HHCYIMHA TI0]] BIUSHUEM NIPOJYKTOB OKMCJIUTEIBHOr0 cTpecca,

IocTpenentopHble MEXaHU3MBI
[NocTpenentopHble MEXaHU3MbI COITPOBOXKIAOTCS OCIIa0lIeHHEM MpoBeaeHus curaaia yepe3 OV -3-kuHa3Hblii myTh:

1. Tedextsl TpaHCMEMOPAHHBIX TEPEHOCUYHKOB IIOK03bI ([0 T4),

2. Hapyenue akTuBaiuy OSIKOB CUTHAIBHOTO ITYTHL.

B Hacrosiiiee Bpemsi [IaBHOM IPUYHHON HHCYTHHOPE3UCTEHTHOCTH CUHTAIOT OcIablieHre IPOBEICHHS CHIHAIA
yepe3 |IRS-OU-3-kuHa3HbIM MyTh.

IpensioxeHOo ABa MEXaHU3Ma BOSHUKHOBEHHUS PE3UCTCHTHOCTH K HHCYJINHY:

e  (ochopunupoBanue cepuHa (HO He THpO3HMHA) B cocTaBe IRS yMeHbIaeT ero crocoOHOCTh CBSI3BIBATHCS C
OU-3-krHa30 U ocnadisieT ee akTHBHpoBaHUE. JlaHHBII MPOIIECC KATAM3UPYETCs MHOXKECTBOM CEpHH-
TPEOHMHOBBIX KHHA3, aKTHBHOCTh KOTOPBIX MOBBIIIAETCS NMPH BOCHAJIECHUH, CTPECCE, TMIICPIUIHICMHUSIX,
OXXHMPEHUH, TIEpEeeAaHNH, TUC(HYHKIINA MUTOX OHIPHH.

e mHapymnieHue OamaHca MeXmy KomudecTBoM cyobemunann OU-3-kmmaszsr (p85 wu pll0), T.x. 1M
CyOBEIMHUIBI MOT'YT KOHKYPHPOBaTh 3a OJHH U T€ JK€ Y4acTKH cBs3biBanusi ¢ Oenkom IRS. Dtor
IucbanaHc MeHSeT aKTHBHOCTH (pepMEHTa M CHIDKaeT Iepenady curHaia. [IpHuuHOI maTonormyeckoro
TIOBHIIIIEHUsI OTHOMIeHHs p85/p110 mpeamonararoT BEICOKOKAIOPHHHOE MTUTAHHUE.

[TprauHbI pa3BUTH HHCYITMHHE3aBUCHMOTO CaXapHOTo Iradera

CpaBHHTENbHAS XapaKTEPUCTHKA THIIOB caXxapHOro quabera

HNucynunzaBucumsiii CJ1 Nucynunnesapucumslii CJ1
Bospacr (4aie Bcero) Hetu, nonpocTku CpenHuii, TOXHUION
IIposiBiieHHe CHMIITOMOKOMILTEKCA Octpoe (HECKOIBKO THEH) [Mocrenennoe (TOIBI)
Buemnuii Buja (10 JevyeHus) Xynomasoe V 80% oxupenue
CHu:xkeHHe Macchl Teja (10 JedeHus1) | O6pyHO ecTh He xapakTepHo




KoHueHTpanusi MHCYJIMHA B KPOBH CHmxkena B 2-10 pa3 B HOpMe niu noBbIIIEHA
Konuentpanusi C-nenruaa Pesko cHmkeHa win oTcyTcTBYEeT | B HOpMe mnu noBbIeHa Huar
Cemeiinblii aHAMHe3 OTSromeH peaKo Yacro oTsromeH Z:)q?
3aBUCHMMOCTb OT HHCYJHMHA Tlonuas Tonpko y 20% Jluar
CKJIOHHOCTH K KE€TOAHI03Y Ecth Her HO3
HHCY

JIMH3aBUCHUMOI'0 CaxapHOro nuadeTa CTaBUTCS €CIIH:

1. NImeroTcs kitaccuuecKre CUMITOMBI (TIOJTMYpHS, TONMAANTICHSI, CHU)KEHHE MacChl Tella) U KOHLIEHTPALHS TIIFOKO3bI
HATOIIAaK B HECKOJIbKHUX IIOBTOPHBIX aHAIN3aX KaMUISIPHOI KpoBH Oosee 6,1 MMOJIB/II.

2. B coMHHTENBHBIX (M TONBKO!) CiTydasix — OTCYTCTBHE CUMIITOMOB B COYETaHHU HEOJHO3HAYHOCTHIO PE3YJIbTaTOB
aHAJIN30B — PEKOMEHAYeTCs Harpy3ouHas poda ¢ rinoko30il. OHa 3aKiIro4aeTcs B IpHeMe HCIBITYeMbIM [JIIOKO3bI
n3 pacuera 1,5-2,0 r Ha kr Maccel Tena. [IpoObl KpoBH OTOMPAIOT HEMOCPEACTBEHHO TIEPE]] TPUEMOM TITFOKO3bI
(HyneBast MUHYTa, "TOIIAKOBEIH" ypoBeHb) 1 Aajnee uepe3 30, 60, 90 u 120 munyT, npu HeooxoaumocTH Ha 180
MUHYTE.

B HopMe B OTHOCHUTENBHBIX €IMHUIIAX MOBBIIIEHNE KOHIEHTPAIMH TI0K03bI cocTaBisgeT 50-75% k 60 MunyTe
HCCIIEIOBAHUS M CHUXKAETCA /10 UCXOMHBIX Benu4yuH K 90-120 MmunyraMm. B a6COMIOTHBIX eJMHUIIAX TIO
pexomenaanu BO3 moxbeM ypoBHs TITFOKO3bI JOJDKEH ObITh He Oolee 7,5 MMoiib/n ripu ucxoanom 4,0-5,5
MMOJIB/JI.

Wuorna mnpoOel Oepyr Tombko Ha 0 m 120 MuHyTax, OXHAKO 3TO HEXENATeNbHO, TaK Kak YIyCKaeTCs
JIOTIOJTHUTENIbHAasE MH(OpMAaNUsl O COCTOSHHM OpraHu3ma. Hampumep, 1o KpyTH3HE BOCXOJSIIEH YacTH KPUBOM
MOXKHO CyIUTb 00 AKTHBHOCTH N.vagus, OTBEYAIOIIETO 32 CEKPEeLUHMI0 MHCYJIHMHA, O BCAChIBAaIOLIEH
(GYHKIMM KHIIEYHWKA, O CIIOCOOHOCTH IeYeHH YyCBaWBaTh INOKo3y. K mpumepy, "ronoaHas" medeHb C
HNCTOILICHHBIMHU 3a11acaMi I''TMKOI'CHA 6OJ'ICC AKTUBHO l'[OTpe6.]'I5[eT TJIFOKO3Yy U3 KpOBHU BOpOTHOﬁ BCHEI 110 CPaBHEHUTIO
¢ "cpITOH", M MOABEM KpUBOI Ooiee IUIaBHBIA. AHANOTHMYHAs KPHBask HAOJIONACTCS MPH yXYALICHHH BCACHIBAHUS
IJIIOKO3BI BCIIECTBUE 32a00I€BaHNUS CIM3UCTOMN KUIIeYHUKa. [Ipy nuppose nedenn orMedaercst 00paTHas KapTHHA.

JIOBOIIBHO YacTO y B3POCIBIX BMECTO IJIIOKO3HOM HArpy3KH HCIOJIB3yeTcsl OOBIYHBIN 3aBTpaK, U KPOBb OTOUPAIOT
gepe3 1, 2 winm 2,5 yaca mocne Hero. Ecinu ypoBeHb INTIOKO3BI B yKa3aHHOE BPeMs HE BO3BPAIIACTCS K HOpME, TO
MOATBEPIKAAETCs AUArHO3 CaxapHOro quadera.

I'unepriaukemMuyeckue KpUBbIE IPOSBISIOTCS NOBBILEHHBIM B 2-3 pa3a ypOBHEM IJIIOKO3bI KPOBH IIOCIE
Harpy3Ku, 4TO CBUETENILCTBYET O HApyIIEHUH TOPMOHAIIBHBIX B3aHMOACHCTBHIA.

Hopmanuzanus noka3aTesieil MporCXOIUT KpaliHe MeUIeHHO | 3aBepiiaercs He paHee 150-180 munyr. HanGonee
94acTON MPUYUHON TAKUX KPUBBIX SBIISETCS CKPBITHIN caxapHbId quader 1 u 2 THIa WiIn MOBPEXKICHUE TapEHXHMBI
nedeHH. M30bITOK KaTeX0IaMHUHOB ITPU (PEOXPOMOIIUTOME U TPUHOATUPOHHHA MPH THNep(YHKINH IIUTOBUAHOM
KeNe3bl, THIIEPKOPTULIN3M, 3a00JIeBaHUs TH-TIOTaJlaMyca U THIO(H3a TakXKe MPOSBIIOTCS B BUIIE
TUNEPIIIMKEMUYECKON KPUBO.

[lpu W3MepeHHH YpPOBHS TIIIOKO3BI TOCTE €/bl y OOJBHBIX C XOPOIIO KOHTPOJIMPYEMBIM CaXapHbIM ITHa0ETOM
Pe3yNbTaThl JOIKHBI YKIIAABIBATHCS B qUarna3oH 7,6-9,0 MMonb/i1. Bennunael Oompiire 9,0 MMOIB/T 03HAYAOT, YTO
JIO3UPOBKA UHCYJIMHA HEMPaBUIbHA U THA0ET HEe KOMIIEHCHPOBAH.
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1 - HOpManeHan KpUean
2 - MNINeprivEeMuyuecKkan Kpuean
3 - TUNOrNUKeMHYSCKan Kpuean

Tunsl IIUKEMHYECKAX KPUBBIX MTOCJIC HAIPY3KHU TIIIOKO30M

I'unoriaukeMu4yecKkue KPHUBbI€ — ITOBBINICHNE KOHICHTPAIIUH TJIFOKO3BI HE 60.]'[66, yeM Ha 25% ¢ 6BICTpBIM
BO3BpPAICHUEM K HCXOAHBIM 3HAYCHUSIM. Ha6J’IIO,Z[a}OTC$[ npu aICHOME OCTPOBKOB J'[aHreprcha, TUIIOTHUPECO3C,
FI/IHO(i)yHKL[I/II/I KOpPbI HAAMIOYCYHUKOB, 3a00JICBAHMIX KHIIIEUHHUKA U ,Z[I/ICGEIKTCpI/IO3C, T'CJIBMHUHTO3C.



OcJ10:xkHeHus caxapHOro fuadera

BricTprie nocneacTBus
BricTprle nocnencTBus, Kak npaBuiio, xapakrepHsl A U3C/.

1. Beicokas THINEPIIUKEMHU — TaK KaK MNOPAKTHYCCKH OTCYTCTBYCT BJIMAHWEC OHIOICHHOIO WHCYJIMHA U
IpEeBAJIMPYCT BJIIMAHUC IIIOKAroHa, aip€HajiiHa, KOpTrU3oJjia, ropMOHa pocTa.

2. I'mioko3ypusi — B pe3yibTaTe MPEBBIMICHUS] TOYEYHOr0 IT0pOora JUIsl TJIFOKO3BI, T.€. KOHIIEHTPALUH TJIOKO3BI B
KpPOBH, IpH KOTOPOH OHa mosiisercs B Mode (okono 10,0 mmomns/im). B HOpMe B Moue ypoBeHb Tiroko3sl 0,8
MMOJIB/T U 10 2,78 MMONb/cyT, B npyrux enuHHUIax okomo 0,5 r/cyr, mpu CJI KOIUYECTBO TEPAESMOMN TITFOKO3BI
cocrarisier 10 100 r/cyT u 6oee.

3. Hpeoﬁnananne KaTadou3Ma OelKoB Hazn aHA0OIM3MOM BCACT K HAKOIIJICHUIO MPOAYKTOB a30TUCTOI'O 06MeHa,
B HEPBYIO O4U€p€Ab, MOYCBUHBLI U €€ TMOBLIIICHHOMY BBIBEJICHUIO. anepoaHLn‘/i CKEJIET aMHUHOKHCJIOT YXOIUT B
TJIFOKOHCOI'CHES.

4. Tnroko3a ¥ MOYEBHMHA OCMOTHYECKH YACPKUBAIOT BOaAY B IPOCBETEC IIOYCYHOI'O KaHaJbla u
BO3HHUKACT MMOJIMYPHS, 00beM MOYH BO3pacTacT B 2-3 pa3za. AKTI/IBI/IpyeTCH HEHTP KaXXAbl W HAYUHACTCA
TIOJIUIUTICHUA.

5. TloBbimennsid pacnan TAIT B KHPOBOM TKaHM W TMe4eHH OOYyCIIOBIMBAET aHOMAJIBHO BBICOKOE OKHCIICHHE
JKUPHBIX KHUCJIOT U HAKOIUICHUE UX HEAOOKHCICHHBIX MPOAYKTOB — KETOHOBBIX TeEJI. 3910 MPUBOAUT K KETOHEMMUMU,
KETOHYpUH M Keroanuo3y. [Ipu caxapHoM Jauadere KOHIIEHTpalWsi KETOHOBBIX Ten Bo3pactaeT B 100-200 pa3 u
nocturaet 350 mr% (aopma 2 Mr% wiu 0,1-0,6 MMois/).

6. [Ipu nommypuu ¢ MOUOH TEPSIOTCSI HOHBI HATPHUSA U KaJIMsl, U NOHBI OMKap0oHaTa, YTO yCyryOsieT aluos.

7. B pesyabrate m.1.4,5,6 BO3HHMKaeT aeruapaTtamusi (B TOKENBIX CIydasx 10 5 JI) opraHusma, KoTopas
3aKJII0YACTCS B MACHUU 00beMa KPOBH, MPUBOAUT K 00C3BOKHBAHMIO KJIIETOK M MX CMOPIIMBAHUIO (ApsA0Jast Koxka,
3amaBIlUe I1a3a, MSTKUE TIa3HbIe SI0JIOKH, CYXOCTh CIM3HCTBIX), YMEHBIICHHIO apTePHAIBHOIO JaBleHus. ALnm103
BBI3bIBaeT OABIIKY (apixanue Kycemayiist, Kussmaul) u momomHHTENbHYO IernapaTaIHio.

8. Jleruaparanus HEMHHYEMO NPUBOAUT K HEJOCTATOYHOCTH KPOBOOOpAIeHHs B TKAHAX — aKTHBUPYETCS
aHa’pOOHBIN TIMKOJIN3, HAKAIUIMBACTCS JIAKTAT U B IONOJIHEHHE K KETOALM03y BO3HUKAET JaKTOalUI03.

10. 3akucneHue cpenpl yXyOmlaeT B3aMMOACHCTBHE HHCYJIMHA C PELENTOpPaMH, KIETKH CTaHOBSATCA
HEYyBCTBUTENILHBIMU K UHCYJIMHY — Pa3BUBACTCSl HHCYJIMHOPE3UCTEHTHOCTD.

11. Aumao3 KpoBM yMEHbIIAeT KOHIEeHTpaluo 2,3-nmudocdorinnepara B 3pUTPOIUTAX. DTO, MOBBIMIAS CPOACTBO
reMOrIo0rHa K KUCIOPOLY, CO34aeT TKAHEBYI0 THIOKCHIO H YCYTyOJIseT JaKToaluI03.

Adedruyum umcynuma

T W38 FIAKO M
KaraGonwam Senkos H::Hﬁmumuﬁg s“gko:!hl KaraGonmam nmnuaos
Moxkoseoreses —* MMNeprnvMKeMnA MNanepnunaumoesmIma
AzoTemma
ASOTYPUA MorkoayprA
\ Ketorenes
Monwypma
KeToHypua

MoTepa sogbl,
SNEKTPONMToS,

nap60n11—momoe \

e e ————— T ]

AETHES LA
UeHTRa MXasas! CHmreHne
obeema KpoBn "
WMrcynurHo-
PEeIMCTEHTHOCTL
Monsawmncems
HepocTarouHoCTE

neprudepryScrorng KposooBpaweHnA

CHumxeHne CHUHEHWE
NOYEHHOND KPOBOTOKA  MO3NOBOND KPOBOTOKE

Aoy piaa

Koma

BLICTpI)Ie OCJIO)KHCHHA UHCYJIIMH3aBUCUMOI'0 CaxapHOIro )11/1a6eTa

Ypemua

OT,Z[aJ'IeHHBIe IOCICACTBUA

XapakrepHsl 115t o0oux Trnos CJI.



rI/IHepFJ'II/IKeMI/IH PE3KO MOBLIIIIACT HOTpe6J'ICHI/Ie TJIFOKO3bl MHCYJIMHHC3aBUCUMBIMU TKAHSAMU (B YaCTHOCTH, KJICTKHU
aApTCpHUAIbHBIX CTCHOK, 3H)10T€J'IPII>1, KJICTKW BaHHA, SPUTPOLUTHI, XPYCTAJIMK U CETUYATKA I'Jla3da, CCMCHHUKHU U
TJIOMEPYIAPHBIC KIICTKU HO‘IGK), B HUX BBIHYXX/ICHHO aKTUBUPYIOTCA 0co0bIe myTH MeTa0oIHu3Ma TIIFOKO3EI.
HnaTencuBHOCTH TNOCICAHUX ONPCACIACTCA TOJIBKO JOCTYITHOCTBIO TJIFOKO3bI:

1. TIpeBpamieHue rit0K0O35I B COPOUTOT.

CopOuTon 1mI0X0 MPOHUKAET Yepe3 KIeTOYHbIE MEMOPaHBI, €0 HAKOIUIEHHE B IIUTO30JI€ IPUBOAUT K
OCMOTHYECKOMY HaOyXaHHIO KJIETOK ¥ HapyIIeHHuIo ux QpyHKuuil. Hanpumep, BOSHUKHOBEHUE KaTapaKThl
XpYCTalHKa, pa3BUTHE HEHpONaTHii (HapylIeHHe OCs3aHMs1) U3-3a HapyIICHHH B KJIIETKaX BaHHA.

H
= GHy—OH
H—OH H—0OH
HO—CH Anbdoiopadyxmasa HO—CH
H—0OH - H—0OH
CH—OH HAQOH+H* Hanet CH—OH
CHy=0H CHy=0H
Mnioxoza CopGuron

Peaxiys mpeBpaieHust TIF0KO03bI B COPOUTOI

2. HepepMmeHTaTHBHOE TITHKO3UIMPOBAHHE PA3TUYHBIX OSITKOB, MI3MCHCHHE X CBOWCTB M aKTHBAIIHS UX CHHTE3a
3a cueT U30bITKA SHEPTUH:

®  YBEIMYMBAETCS CHHTE3 IJIMKONPOTENHOB 0a3a1bHON MeMOpPaHbI MOYEYHBIX KITYOOUYKOB, YTO MPUBOJIMT K
OKKJIFO3UH KalMJUISIPOB U HAPYLICHHUIO (QDUIIbTpAIInH,

L4 YBEJIMYUBACTCA CUHTE3 INIMKOIIPOTENHOB B CTCKIIOBUIHOM TEJIC U CETUATKE IJ1a3a, YTO BbI3BIBACT OTEK
CETYATKU U KPOBOU3JIUAHUA,

®  TIIMKO3WIMPOBAaHHbIE OSNIKH XpYCTaIuKa 00bEANHAIOTCSA B KPYIIHBIE arperaThl, pacCEMBaIOIIHE CBET, YTO
BBI3BIBAET IOMYTHEHUE XPYCTAINKA H KATAPAKTY,

*  [JMKO3WJIMPOBAaHUE TeMOIIOOMHA B SPUTPOLIUTAX, 00pa30BaHKE MIMKO3WINPOBAHHOTO
remornoouna HbA1C,
TJIMKO3WINPOBAHUE OCJIKOB CBEPTHIBAIOLIEH CUCTEMBI, YTO YBEINYHBACT BA3KOCTh KPOBH,
riko3uiupoBanue 6enkoB JITTHIT ymeHbiiaeT ux CBSI3bIBAaHUE C PELIENITOPAMH U TOBBIIIIAET
KoHLEeHTpaluio XC B KPOBH, YTO BbI3BIBAET MAKPOAHTHONIATHH U Pa3BUTHE aTEPOCKJIEPO3aCcOCyI0B
Mo3ra, cep/la, No4eK, KOHEYHOCTEM.

e riuko3unupoBanue Oenkos JI[IBII, 4to ycunuBaer ux cpoJcTBO K pelienTopam 1 ObICTPYIO JTUMUHALIUIO
13 KPOBOTOKA,

® B KOHCYHOM MTOT€ BO3HHKAIOT MaKpOAHTHOMNATHH, Pa3BUBACTCA aTePOCKJIEPO3 COCY0B MO3ra, CEp/La,
moyek, KoHeuHocTeil. XapaktepHo B ocHoBHOM miist MTH3C/I.

I[PlaI‘HOCTPl‘leCKHe KPUTEPHHU CAXapHOro anadera

BeaBnenne caxapHoro quabera OazupyeTcss Ha MOKa3aTelsIX COIEPXKaHUs IUIFOKO3bI B KPOBH HATOINAK M IIOCIIE
HATpy3KH TIOKo30d. HopmanmpHOe comepkaHWe TIIOKO3BI B KpPOBHM  HaTomak cocraBmser 3,3 - 55
MMoJIb/1. ComepikaHue TJIKKO3bI B KPOBHU HAaTOIIaK Oosnee 7,8 MMOJIB/I MPU TIOBTOPHOM OMPENEICHUN MOXKET
CITy’)KUTh OCHOBAaHHEM JUISl YCTAHOBJIEHHS AUAarHO3a caxapHoro nuadera. CormacHo UCCIeOBaHUAM MOCIEIHUX JIET,
C BO3pPacTOM COZIEp’KaHME TIIOKO3bI B KPOBH YBEIMUYHMBAETCA, MOATOMY HanmueHTaM mocie 60 jer HeoOXOoaumo
MPOBOJIUTh KOPPEKIMI0 Tokazareneil Hopmbl, mnpubaBisist 0,056 MMONB/m 3a KakAblid MOCHEAyIOIMUA Tox. Y
MIPAKTHYIECKHA 3IOPOBBIX JIIOJICH MpecTapesoro Bo3pacTa IIIMKEMHUs HATOIMaK MOXeT BapeupoBath oT 4,4 mo 8,0
MMOIIB/T. [2), cTp.9]

[lpy MOBBHIIEHHH YPOBHS TJFOKO3BI B KPOBH BHINIE 8,8 MMOJNB/N MOSBISAETCS TJIOKO3YPHsi, KOTOpas pPEIKo
BO3HUKAET NPH HOPMOIIIMKEMUHM KaK CIIEACTBHE CHIDKEHHS IMOpOra MPOXOJMMOCTH IMOYECHYHBIX KaHANBIEB IS
TIIIOKO3bI (To4euHbIi 1uaber). Takast ITIOKO3YpHsI MOXKET OBITh IEPBHYHON (MeonaTHyIecKas) WK BTOPUIHOH (TIpr
3aboneBannu movek). OHa oTMedaercsl Tak ke y OepeMeHHBIX W npH cuHApoMme [le Tonm - dankonm - Jlebpe
(pepmentHast TyOymomaTHs, NMpH KOTOPOH Hapymiaercss peadbcopOIMs TIIIOKO3bI, aMHHOKHCIOT, (ocdaToB u
OrKapOOHATOB B MOYEYHBIX KAHAJIBIIAX).



Kor;[a CaXﬁpHBIfI Z[I/Ia6eT CoueTacTCsa C He(bpocmep030M, npu BBICOKOI TJIMKCMHU, HaO60pOT, BBIABJIACTCA
MHWHHUMAJIbHAs IIHOKO3YypHsd UIN eé met BoBce. C BO3pAaCcTOM IIOBBIIIACTCSA IMOYCYHBIN mopor s IJIr0OKO3bl, IIO3TOMY
y OOJILHBIX caxapHbIM Z[I/Ia6eTOM 2 THma KOMIICHCAIIUIO YIJICBOJHOI'O oOMeHa JIydmi€ KOHTPOJIHMPOBATH I10
COACPIKaHUIO I'TFOKO3bI B KPOBU (FHI/IKCMI/I?[), a He 110 e€ OKCKpenuu ¢ MOYOM.

B ToM ciyuae, eciu ypoBEHb TUIIOKO3BI B KPOBM HATOUIAK HIDKE 6,7 MMOIB/I W KIMHUYECKUE MPOSBICHUS
OTCYTCTBYIOT, HEOOXOJJIMO NPOBECTH TitoK030ToepanTHbIi TecT (I'TT).

YciioBUS POBeIeHHsI HATPY3KH:

Iocnennue 3 aHs nepes UcCIeL0BaHUEM MOXKHO IIPUJIEPIKUBATHCSA CBOOOIHOM AUETHI C COAEPKAHUEM YIIIEBOJOB
6onee yeM 150 r B 1eHb M 0OBIYHOM (hH3MUECKOl akTUBHOCTHU. [Ipo0y MpoOBOAAT HATOIIAK, U TIEPE HEH MalueHT He
MIPUHUMAET THILY B TedeHue 8 - 14 yacoB, MbET yMEpEeHHOE KOJIMYECTBO )KUAKOCTH.

[Tocne B3siTHsI 00pa31OB KPOBH OH B T€YEHHE 5 MUHYT NMPHUHUMAET 75 T MIIOKO3bI, pacTBOpEHHOH B 250 - 300 M
Bozbl. J{s mereit no3a riroko3sl - 1,75 r Ha 1 kr maccel Tena. Uepes 2 yaca KpoBb OepyT MOBTOPHO.

O HapylIeHHOW TOJIEPAaHTHOCTH K TJIOKO3€ IO HOBBIM PEKOMEHJIAIMSIM CBHJIETEIBCTBYET ITOBBIIICHUE
CoJIepKaHMs TIIIOKO3bl HAmowax - B TUla3Me BEHO3HOW WJIM KallWUIIPHOW KPOBH - He MeHee 7,8 MMOib/1; B
LEJILHON BEHO3HOW WIIM KaNWUIAPHOH KPOBH - HE MEeHee 6,7 MMOJIb/JI.

Yepes 2 uaca nocie npuéma 75 2 2nioko3bl COASPKAHNE TIIIOKO3HI - B IIa3M€ BEHO3HOM KPOBH COCTaBiseT - 8,9 -
12,2 MMOITB/TI; - B LIENBHOM KaTWILISIPHON KpoBH - 7,8 - 11,1 MMons/n [4), cTp.128]

Kpome Toro, kax cuuratot 3xcreptsl BO3, «HapylIeHHYIO TOJIEPaHTHOCTh K TIIIOK03€» CIeIyeT CUUTATh CTaIuel
«HapyLIEHHON pEeTyIsIMU TIOK03bD». [103TOMYy BBEIEHO HOBOE MOHATHE «HApPYIICHHAs TIIMKEMHUS HATOIIAK»,
KOTOpasi XapaKTepU3yeTCcs YPOBHEM INIIOKO3bI B IUIA3MEHHON KPOBH - paBeH WK Ooree 7,8 MMOb/1 1 yepes 2 yaca
He MeHee 8,9 MMOJIB/JI.

JluarHo3 caxapHoro auabera MOXET BBITh NOATBEPXKIEH ONpelelIeHHeM COICpXkKaHHA IVIMKO3MJIMPOBAHHOIO
(HBAlc) remoriiodnHa B kpoBu. B apurponnTax OOJNILHBIX AUA0ETOM COAEPIKUTCS OOJBIION MPOILEHT MUHOPHOI'O
KOMIIOHEHTa I'eéMOIJIOOMHA, B KOTOPOM COAEPIKUTCS TII0K03a. DTOT He(epMEHTAaTUBHBINA MPOLECC NPOUCXOTUT B
TedyeHue Bcel sxu3Hu sputpounTta (120 nueit). HBA 1c mpsiMo KoppenupyeT ¢ ypOBHEM TIIIOKO3BI B KPOBHU, COCTABIISA
4 - 6 % ot obuero reMorioOMHa B KPOBH Y NPAKTHYECKH 3AOPOBBIX JIMI, TOTAA KaK y CTPAIAIOIINX CaXapHBIM
IrabeToM ypoBeHb TOro Oenka MOBBIMIEH 2 - 3 pa3a. Y OONbHBIX ¢ IEPBUYHO TMArHOCTUPOBAHHBIM 3a00JIeBaHHEM
conepkanne HBAlc pocturaer mopoit 11,4 2,5 %, a mocne Ha3zHaueHUs] COOTBETCTBYIOIEH MOUETHI U
HHCYJIHHOTepanuu cHmwkaercst 10 5,8 1,2 %. DToT kpuTepuil CIyKUT IJIsi CKDMHUHIA HAcEJEHHs NPHU BBIIBICHUU
HapyLIEHUH YTIIEBOAHOTO OOMEHa M JJIsl KOHTPOJIS JI€4eHHS OONBHBIX THa0eTOM.

Kpurtepuu caxapHoro quadera:
- riimkeMust Boiiie 11, 1 MMOITB/JT IPHHANIMYKHN KITMHUYECKAX CUMITTOMOB HadeTa;

- TJIMKEMHWs HaTOIaK BBIIIC 7,8 MMOHL/H, BEIAIBIIsIEMas HE MeHee 2 pas, wimn TTOBBIIICHHBIN YPOBEHB
TIINKO3WJINPOBAaHHOT' O reMoriIoouHa B KpOBH;

- TJIMKeMUs HaTomak 7,8 MMOJIb/J WM HIKE, a Yepe3 2 4aca Mocie Harpy3KH IoKo30it Beime 11,1 MMosb/m.
I'J1F0K030TOIEPAHTHBIN TECT He TPEOyeTCs MPOBOIUTE €CIH YPOBEHD TITFOKO3bI HATOIAK MPEBHINIAET 7,8 MMOJIB/IL.

Jnst TMarHOCTHKH KeTOAMA03a HeOOXOIMMO ONpe/eieHHe KeTOHOBBIX Teld B KpOBH W Moue. [Ipu Hamuumu y
OompHOrO0 Keroamumo3a (IMpH OTCYTCTBHM YKa3aHMM B aHAMHE3¢ Ha CaxapHBI 1auabeT) MpOBOAUTCS
I epeHINaIbHbIA  AWarHo3 ¢ JIAKTOALMI030M, YpPEMHEH, alKOTOJIBHBIM KETOAlMJ030M H HEKOTOPBIMHU
oTpaBlieHUAMH. Eciy KeTOHOBBIE Telna B MOYE OTCYTCTBYIOT, YPOBEHb INIIOKO3BI B KPOBH HIKE 8 MMOJIB/N, TO
NpUYMHA anuao3a He cBs3aHa ¢ jauaderoM. [l JIMArHOCTHKM TIO3JHHMX OCJIOXKHEHHH caxapHOro amadera
WCTIONB3YIOT Pa3IMYHbIE METO/IBI MHCTPYMEHTAIBHOM THAarHOCTHKH.

Z[J'ISI BBISABJICHUA }Jl/laﬁeTl/l'{QCKOﬁ MHUKPOAHTHONATHU WCHOJB3YIOT METOIBI HpPI)KPBHCHHOﬁ OuoIcun KOXH,
MBI, KCJTyAKa, KNIICYHHKA, ITOYCK. CseroBas MHUKPOCKONHS IMO3BOJISACT O6Hapy)KI/ITL Hponﬂti)epaumo OHAOTCIINA,
,IlI/ICTPO(l)I/I‘IGCKI/IG HU3MECHCHUA CTCHOK apTCpHroOII, BCHYI n KarnujijigpoB. I[na6eanec1¢aﬂ
HeﬁpOl’laTI/lﬂ OCHOBBIBACTCA HA JAaHHBIX 06CJ'IelIOBaHI/I$[ 0OJIBHOrO HCEBPOIIATOJIOIOM C IMPUBJICUCHUCM ITPU



HEOOXOANMOCTH WHCTPYMEHTAJBHBIX METOJOB, BKIIIOUasi 3JeKTpomMuorpaduro. s TMAarHOCTHKH TNATOJOTHH
OpraHa 3peHHs UCIOJb3YIOT ONPENeNIEHHE OCTPOTHI U NOJS 3pEHHUs, UCCIEIOBaHNE TJIA3HOTO JTHA C ONpEeIEHUEM
CTETIEHU  BBIPAKEHHOCTHU JabeTHYecKon pEeTUHONATUH. Pannss JIUarHOCTHKa AnadeTH4ecKoi
He()pONATUH JOCTUTAETCS ITyTEM BBISIBICHUSI MUKPOAJIHOYMUHYPHH U ITyHKIIMOHHOW OMOTICHH TTOYEK.

| IlepevyeHs BONPOCOB AJIsi MPOBEPKH KOHEYHOT0 YPOBHS 3HAHUIA:

1. Ponb neyenn B coxpaHEHUH TIOCTOSIHHOM KOHIIEHTPAIMH TITFOKO3BI B KPOBH.
2. . JlnarHocTUYECKHMEe KPUTEPHUHU CaXapHOTo Jrabera pa3HbIX THIIOB.

3. Tumnsl caxapHoro auadera.

4. ITpuuuHbl caxapHoro nuabera

5. Kpurepuu caxapHoro muadera.

6.1 1r0K030TONEPAHTHBIN TECT.

Il CamocTosiTeTbHAsI pa00TA 00YYAIOIIIMXCSI:

CocTaBUTh MEHTANBHYIO KapTy 10 TeMe: «Poib eueHr B COXpaHEHUH MTOCTOSIHHOM KOHIIEHTPAIMH IIIOKO3bI B
KpoBH. J[MarHoctuueckue KpUTepHu caxapHoro auadera pa3HbIX THIOB. THIBI caxapHOTo quaderay.

111 Cnucox ncnosb3yemoii JiuTeparyphbl:
Oo0s13aTeIbHaNA:
1.E.C. CEBEPUH «BHOXUMUS», MOCKBA 2004;
2.E.C. CEBEPUH «BUOXHUMMUS C YIIPAXXHEHUSIMU U 3AJJAYAMU», MOCKBA 2008;

I[OHOJIHPITEJII)H&U[Z

1. UHTEPHET PECYPCbI
2. MATEPUAJI KOHCIIEKTOB 3AHATU S



Tema: HaciiencTBeHHble HapylieHHsi 00MeHa yry1eBoA0B (00MeH IVINKOreHa, PPyKTO3bl, FAJIAKTO3bI).
I'mukoreHo3bl: BU/ibl, CAMIITOMBI, Jie4eHHE

I'mukoreHo3sr — 310 rpymnmna JOCTATOYHO PEAKUX HACICACTBCHHBIX 3a60J’IeBaHHI71, CBA3aHHBIX C )le(l)eKTaMI/I
PAa3JIMYHBIX (bepMeHTOB, H€O6XO,HI/IMLIX JJI1 CMHTE3a U pacnaia TJIMKOICHaA. HpI/I OTOM IPOUCXOAUT HAKOIUICHUC
HOpPMAJIbHOI'O WJIN «HCHPABUJILHOI'O» TJIMKOI'CHA B OpraHax M TKaHAX YCJIOBCKA, YTO MW BbI3BIBACT KIMHHYCCKUEC
MIPOABJICHUA 3a00JIeBaHMS. HpeI/IMyIJleCTBeHHOC HAKOIUICHUE T'IMKOI€Ha MOXKET IMPOUCXOAUTH B IMCUYCHU, MBIIIIAX,
moukax. Bcero ommcano 12 q)OpM TJIMKOI'€HO30B, OTJIMYHUEC KOTOPBIX COCTOUT B XapaKTEepe Q)epMCHTHOI\/'I
HEAO0CTAaTOYHOCTH. HpOFH03 Y KaXJI0ro BujJa riIMKOIr¢HO3a CBOM: HEKOTOPBIC UMCIOT 6J'IaFOHpI/IHTHOG TCUCHUC, U
OONbHBIE JOKHUBAIOT OO0 CTAPOCTU, APYIrU€ — 3aKaHUYMBAIOTCA JICTAJIBHO €1I€ B JCTCKOM BO3pacCTe. 3aboneBanus
OTHOCAT K KaT€ropmuu HEU3JICYUMBIX, CHeHI/ICbI/I‘IeCKaH TCpalus Ha I[aHHLIﬁ MOMCHT OTCYTCTBYCT. OcHoBHas POJIb B
JICUCHUHU OTBOAUTCA JUCTOTCpAIIMU C BBICOKUM COACPKAHHUCM YIJTICBOOOB. B ar0ii crathe MBI TIOroBOpUM 000 Bcex
H3BECTHBIX MCINIHNHE Pa3HOBUAHOCTAX INTUKOT€HO30B, X CUMIITOMAaX U BO3MOXXHOCTAX JICHCHUS.

Yro TaKoe IrJIUKOreH U JJIA 4€T0 OH Hy)KeH?

I'muKoreH SBISICTCS CIIOKHBIM YIJIEBOJIOM, KOTOPBIM CHHTE3MPYETCS MYyTEM COCAWHEHHS MEXIY COOOW MOJEKYI
TJIIOKO3bI, KOTOpasi mocrymnaer ¢ muineid. OH mnpencraBiseT coOOW CTpaTernuecKHil 3amac TIFOKO3bl B KIIETKaX.
XpaHI/ITCﬂ HpeI/IMyIJ_ICCTBeHHO B II€CYCHU U MBIIIIAX C TOM OCO6CHHOCTBIO, YTO I'IMKOI'CH U3 MEYCHU IIPpU CBOEM
pacieryieHi 00eCIeUMBaeT IUIIOKO30M BECh OPraHM3M YEJIOBEKA, a TIMKOTCH M3 MBIIII — TOJIBKO JIUIIL CaMH
MBIIIIBI. [ JIMKOTeH B MEYEHU MOXET COCTaBIATh 8% OT ee Beca, a B Mbliax — Bcero 1%. Ho npu sTom 3a cuer
TOro, 4Tro O6H_Ia§[ MbIIIE€YHass Macca B OPraHM3MeE€ 3HAYUTCIIbBHO 6OJ'IBLHC, 4YyeM Macca IICUYCHH, MBIIIEYHBIN 3arac
MpeBbIIIACT MEYEHOYHBIH. HC6OJ'ILI_HOC KOJIMYECTBO T'NIMKOI€Ha COACPIKUTCA B MMOYKaX.

Kak Tonbko uenoBeKk MPUCTYMaeT K KaKOMY-TO POAY IEeATENbHOCTH ((U3UUECKOMY HWIM YMCTBEHHOMY), €MY
TpeOyercss SHeprus, KOTOPYIO OH 4YepIaeT HPH pacllelUIeHWH INIMKOreHa M IIroko3bl. IloHauanmy paciuemisercs
TJII0K033, COZIEPIKAIIAsACs B KPOBH, OHAKO KOTJIa €€ 3arachl HCUEPIBIBAIOTCS (@ MOCTYIUICHUS U3BHE HET), B PacXoj
uzeT raukored. M3pacxoqoBaHHbIN 3amac MNIMKOr€Ha 3aTeM BHOBbB MOMONHASTCS (IIPU MOCTYIUICHUH MUILH).

Taxum 00pa3oM, I'NIMKOI€H IO3BOJSET YENOBEKY BECTH AaKTHUBHYIO IEATEIbHOCTh IIPH OTHOCHUTENBHO OOMBIIMX
NepephIBax B €]I€, @ HE OBITh «IIPUBS3aHHBIM K TAPEIIKE).

Ortamnsl NpeBpaIlieHus TIIIOKO3bl B TJIMKOIEH U €ro paclielyieHHe B OOpaTHOM HAalpaBIEHUH OCYIIECTBILIIOTCS C
TIOMOLIBIO PA3IMYHBIX (PEPMEHTOB, IPUYEM B IIEYEHH U MBIIIAX OHU pa3iaudHble. HapyimeHus neqaTenbHOCTH TaKuX
(epMEHTOB M IPUBOIAT K Pa3BUTHIO ITTMKOT€HO30B.

I'nmukoreHo3sl BCTpewaroTcs, B cpenHeM, ¢ 4actorod 1 cimydair Ha 40-68 000 nHacenenws. OHM Bceria HOCST
HACJIEICTBEHHBI XapakTep, TO €CTh BO3HHKAIOT TOTJA, KOrJa B pe3yibTaTe T'eHHBIX HapyIIEHWH H3MeHseTcs
KOJIMYECTBO WJIM aKTUBHOCTH OJHOTO M3 (DEPMEHTOB, HEOOXOAMMBIX sl OHOXMMHYECKHX IPOLECCOB CO3TAaHHSA U
pacIueruieHns TIIMKOreHa. THIl HacJeIoBaHHs, B OCHOBHOM, ayTOCOMHO-PEIIECCHBHBIN (He CBSA3aH C IOJOM, M IS
€ro MOSBIICHUA HEOOXOMMO COBIIAJICHHE MMAaTOJOTMYECKIX T€HOB, MOMYYEHHBIX OT OTHA M OT Marepu). U3 Bcex 12
Pa3sHOBUIHOCTEH TJIMKOI'€HO30B, M3BECTHBIX HAa CETOAHSIIHMI JIeHb, 9 SBISIOTCA NMEYEHOYHBIMH (opMamu, 2 —
MBIIIEYHBIMU, | — THO0 MBIMIEYHOH, THO0 TeHEepPaTN30BaHHO! (C MOpakeHHEeM MPAaKTUYeCKH BCETO OpraHm3mMa). ¥
Ka)XIOW 13 Pa3HOBHIHOCTEH TIIMKOT€HO30B UMEIOTCSI CBOHM OTJIMYHTEIbHBIE OCOOCHHOCTH.

Buasl rmnkoreHo30B



[edexT bepmeHTa Tun rnukoreHosa
MedicalPlanet.su

rnmxoso-s-(pootbaré:fiféuwmac 1-# Tun (6oneaHb upke)
Anbda-1,4-rniokoamgasel  ——  2-i Tun (6onesHs [Momne)
Amuno-1,6-rnioko3naasel ———  3-ji Tun (6onesHs Kopu)
D-1,4-rniokaHo-a-rnokosuntpaHcdepassl ———»  4-i1 Tun (6onesHs AHOEpCeH)
nukoreHdoccopunassl Muouutos ——»  5-i1 Tun (6oneans MaxkApons)
MmukoreHdocdopunassl renatoumtos ——»  6-i Tun (6onesHs [upca)
docgornokomyTasel ——»  7-i1 Tun (6onesHs ToMncora)
dochodpykromyTazel ——»  8-i Tun (bonesHs Tapyu)

Kunasbl pocthopunasel 8 renarouurax ——————» 9-i Tun (6onesHb Xaza)

I'muxoreno3 0 THma (arJMKoOreHo3)
HpI/I TJIMKOI'CHO3€ YaCTO pa3BUBAIOTCA T'MIIOTTIMKEMUYCCKHUE COCTOSAHMAA, Tpe6y}ou11/1e BBCJICHUA I'NTFOKO3bI.

DTOT BHJI TIIMKOTEHO3a BO3HUKAET MpH JedexTe GepMenTa, 3aJeiCTBOBAHHOIO B CO3IaHUH TIIMKOTEHA U3 TJIFOKO3BI,
B pe3y/JbTaTe Yero MIMKOI'eH MPOCTO He o0pasyercs B JOCTATOYHOM KOJIUYecTBE. TO €CTh BO3HHKAET e UIMT
TJIUKOT€Ha, TO3TOMY ATOT IIMKOT'€HO3 CTOUT MO/ HYJIEBBIM HOMEPOM, Kak Obl 000COOJIEHHO OT OCTAJIbHBIX.

Ilpu arjgukoreHose Kak TOJBKO BECh caxap, HWMEIOLIMICS B KpPOBH, H3pAcXoqyeTcsd, pa3BUBAETCH
THITOTJTUKEMUYECKUH CHHPOM C YTPaTOi CO3HAHMS BIUIOTH JI0 KOMBI. 3a00JIeBaHUE MPOSBISIET Ce0sl MPAKTUUECKH C
NEPBBIX JHEW JKU3HH, OCOOEHHO MpPU OTCYTCTBMM Y MaTE€pPH JOCTATOYHOTO KOJIUYECTBA MOJIOKA IPH TPYIHOM
BCKapMJIUBaHUU. bonblire mepephiBBI MeXIy KOPMIICHHSMM, HOYHOW TNPOMEXKYTOK CTAaHOBSTCS NPUUYMHAMMU
Ppa3BUTHA KOMAaTO3HOI'O COCTOSIHUS.

Koma pa3BuBaercs B pe3yiabTaTe OTCYTCTBHS JOCTATOYHOIO HEPreTHYECKOro odecnedeHns mosra. Becbma Benuka
BEPOATHOCTb CMEPTEJIBHOTO MCXO0/la B PaHHEM JIETCKOM Bo3pacTe. Eciy e UM ynaeTcs BbDKHTh, TO Pa3BUTHE TAKHX
JeTel, Kak YMCTBEHHOE, TaK M (M3MYECKOe 3HAYMTEIbHO OTJIMYAeTCsd OT CBEPCTHHKOB B XYAIIYIO CTOPOHY.
BBeneHne IIIOKO3bI BHYTPUBEHHO BBIBOAUT TaKHX OONBHBIX M3 KOMATO3HOTO COCTOSHUSI, OJHAKO IIPH 3TOM
JIOBOJIBHO JOJITO COXPAaHAETCS THIEPIIUKEMUsl (TTOCKOIbKY HE CHHTE3UPYETCS TIIUKOIEH).

I'maxoreno3 | Tuna (6one3ns I'mpke)
VY Takux nereit MoxkeT 0e3 BUANMOM MPUYUHEI MTOBBIIIATHCS TEMIIEpaTypa Teja.

HcrouHnkoM 3TOW pPa3HOBUAHOCTU siBIsieTcsl JeduIMT Tioko30-6-docdaraszel. [locnencrBuemM CcTaHOBUTCS
M30BITOYHOE aKKyMYJIHPOBAaHWE TIIMKOT€Ha B TEYEHH M IMOYKaX. B KPOBM HAOIIOMACTCS HHU3KOE COIEpKaHHe
TJIFOKO3BI (THIOrInKeMust). Bo3HukaeT cBOcoOpasHblii MapagoKe: TIIMKOTeHa M30BITOK, HO PACIIENUTh €ro HedeM,
MO3TOMY BO3HHKAET MC(HUINT TIFOKO3EI. BobHEIC TPEOYIOT OYEHb YACTBIX MPUEMOB ITHIIH, YTOOBI KOHIICHTPAIIHS
TJIFOKO3BI B KPOBH OBLIA JJOCTATOYHOM ISl 00ECTICUEHHUS SHEPTeTHICCKUX HYK/I.

Bbone3np mposBisier ceOs B MEpBBIE T'OABI KHU3HU. Y TaKUX JIETOK HET alleTHTa, BO3SHUKAIOT YacCThle PBOTHI.
HaGumionatrorcss mpoOiemMsl ¢ AbIXaHWEM H3-3a OOMEHHBIX HAapyLIEHHH: OBIIIKA, KaIledb. | MIOTIMKEMHH MOTYT
NPUBOIUTE K Pa3BUTHIO KOM € Ccygoporamu. Yacto MoBbIIIaeTcs TeMIepaTypa 6e3 HHPEKIHMOHHBIX IPUYHH.

Ortkna[pIBaHNE TIIMKOT€HA B TIEYEHN M MOYKAX MPUBOINT K YBEIMUCHUIO 3THX OPTaHOB C HAPYIICHUEM MX (YHKIUH.
W3-3a mopaxxeHus IEYeHN Pa3BUBACTCS] TEMOPPArnueckuii CHHIPOM (CKIOHHOCTh K CIIOHTAHHBIM KPOBOTEUEHHSM ),
HapymieHne (QUIBTPAINOHHON (YHKIMHU MOYEK NPUBOAMT K HAKOIUICHWIO MOYEBOW KHCIOTHL. Ecim cmeprenbHbIiI
WCXOJ] HE HACTHUraeT OOJBHBIX B PAaHHEM BO3pacTe, TO B IOCIEAYIOIIEM OHM OTCTAIOT B (PM3MUECKOM DPA3BHUTHH,
MMEIOT HETPOIOPLHOHATIBHOE TeNO (DO0bIIas TOI0BA ¢ «KYKOJIBHBIMY» BBIPRKCHHUEM JINIA). YMCTBEHHOE Pa3BHUTHE
He cTpajaeT. XapakTepHa TUIOTOHUS U TunoTpodus Memi. [TomoBoe co3peBaHne HacTynmaeT 3HAYUTEIHHO TO3XKE,
YeM y CBEPCTHHKOB. Y HEKOTOPHIX OOJBHBIX HaOMIOJAaeTCsl CHIDKCHHE KOIMYecTBa HEHTpoQuiIoB B KpoBH. Yacto
TIPUCOETUHAIOTCS BTOPUYHBIE OakTepHaibHble MHPEKINH. BOIbHBIX, KOTOPBIM YIAJIOCh BBDKHTH M TIOB3POCIIETD,
HACTUraloT THojarpuyeckas HeppomaTHs M aJACHOMBI NedeHH. [lopaskeHne MovyeKk CTaHOBUTCS NMPHYMHON MOTEpH



Oellka ¢ MOYOH M HOBBIIICHHUS ApTCPUAJIBHOI'O JaBJICHUS. MokeT BO3HHKATH ITOYEeUHAS HCIOCTAaTOYHOCTD. AZ[CHOMBI
NICUYCHU MOT'YT IIEPEPOKIAATHCA B paK.

I'makoreno3 || Tuna (6one3nn Momme)

OTta pa3HOBHIHOCTh MOXET OBITH TpEJCTaBIeHa B BHJIE ABYX (OpM: reHepalln30BaHHOW (HENOCTaTOK (epMeHTa
HaOroaeTcs B IIeYeHH, IOYKaX, MBIIIIAx ) U MbIIIeYHOH (AeuIuT GepMeHTa TOJIBKO B MBIIIIIAX).

I'enepanus3oBanHas dopma gaeT o cebe 3HATH B IEPBbIE MONTroja XKM3HU. CBsi3aHa ¢ AePUIUTOM -ITIIOKO3UIA3bl.
[Tnoxo# ammerur, GECIIOKOHCTBO, BSIIOCTh, HU3KUI MBIIIEYHBIH TOHYC, 3aJiep>KKa Pa3BUTHS, HAPYIICHUS JbIXaHUS
CTaHOBSATCA NMEPBBIMU cCUMNTOMAaMHU. IIoCTENIEHHO YBEIMYMBAIOTCS B pa3Mepax ceplle, MeYeHb, TOUKH, Cele3eHKa.
Co CTOpOHBI ABIXaTENbHOW CHCTEMBI pa3BUBAIOTCS YacThle OpOHXWTHI M ITHEBMOHWH. Pa3BuBaercs cepjaedHas
HEIOCTaTOYHOCTb. [lopakeHue HepBHOM CHCTEMBI MIPOSABISIETCS apaluyaMy, HapylieHueM riotanus. [Iporuos mis
YKM3HU TIPH TeHEePaIM30BaHHON (JopMe HeOnaronpusTHbI.

MeieuHass gopma umeer Oosee OmarompusTHoe TedeHue. SIBisercs pesynbratoM neduimra kuciaod o-1,4-
TJIIOKO3MA3bl TOJILKO B MBIIIIAX. 3asBisieT o cee mo3xe: npuonm3nTensHo B 15-25 er. OCHOBHBIM NPOSIBICHUEM
MBIIIEYHOH (DOPMBI SBISIFOTCSI CIA0OCTh M CHIDKEHHE TOHYCa MBI, [IOMMMO MBIIIEYHBIX MPOOIEM, BOSHUKAIOT
HapyUIeHHs OCaHKH (CKOMMOTHYEcKasi nedopManusi rpyJHOr0 OT/AeNa MO3BOHOYHUKA), SIBICHUS HE3HAUYUTENbHON
CepICYHON HEIOCTATOYHOCTH. bosIbHBIE ¢ 3TOM (hopMoii 3a00IeBaHUS TOKUBAIOT IO CTAPOCTH.

I'nmuxorenos |11 Tuna (6os1e3u Kopn, 601306 @opodca, TMMATAEKCTPHHO3)

OTO caMblii PacIpOCTPaHEHHBIH TIIMKOTeHO3. Ero TNpUYMHOW CTAHOBUTCSA HEJOCTaTOYHOCTh amuio-1,6-
TJIIOKO3UJa3bl, B PpE3yJbTaTe 4YEro CHUHTE3UPYETCS HENPAaBWIbHBIM INIMKOreH. HenpaBuibHBIA TITIMKOTrEH
JCTIOHUpYeTCs B IEUEHH, Ceplle U MbIlax. HauanbHble Npu3HaKky 3a00€BaHusI BBIABILSIIOTCS €IE Y MIIaJICHIEB. Y
TaKUX JieTeld 4YacTble PBOTHI, 3afepKKa B (PU3NUECKOM Pa3BUTHH, «KYKOIBHOE» JIMLO. [ MIIOrIMKEMHUH MOTYT
NPUBOIUTL K yTpaTe CO3HaHUA. MBIIIEUHBIH TOHYC CHIDKAeTCs, HapsAAy ¢ 5THM HaOII0JaeTcs YTOJIIEHHE MBIIIIL,
CBSI3aHHOE C HAKOIUIEHHeM TIiHMKoreHa. [lo 9Toil ke mpuumHe yToNmaercst cepiedyHas Mblla (TUnepTpodus
MHOKap/a), U3-3a Yero HapyllaeTcs cepAeuHasi IPOBOAUMOCTb U PUTM CEpALIa.

WHorpa mocie mepuona HOJIOBOTO CO3peBaHUS OONE3Hb NPOTEKaeT MeHee arpeccuBHO. [Ipu 3TOM HapyleHUs
NeYeHH OTXONAT Ha BTOPOH IUIaH, a JNOMUHUPYIOIIEH CHMITOMATHKOW CTaHOBUTCS MBIIICYHAs ClIaboOCTh H
HCTOHYEHHE MBI (TPEMMYIIECTBEHHO HKPOHOKHBIX).

I'muxorenos IV tuna (601e3Hb AHAepceHa, TU(Py3HbIH IMTUKOreHO3 ¢ HUPPO30M MeYeHH, AMUJIONeKTHHO3)

CranoButcss pe3ynbTatoM gedunura amuino-(1,4-1,6) -TpaHCTIIOKO3MIa3bl. ITO MPHUBOIMT K OOpa30BaHUIO
HETPaBWJIBHOTO IJIMKOr€Ha. DTa PasHOBHUIHOCTH IJIMKOI'€HO3a MOXKET HACJIEHOBATHCS CLEIUICHHO C II0JIOM, a He
TONBKO ayrocoMHO. C TepBBIX IHEW >KU3HM HauyMHAeTCs OTIOKEHHE HENPaBHJIBHOTO TJIMKOIeHa B HEYEHH. JTO
OBICTPO TPHUBOIUT K HAPYIICHUIO NEATEIBHOCTH KIETOK IEYEHH, 3aCTOI0 JKEITYH, Pa3BUTHIO TEMaTHTa, a 3aTeM H
mppo3a rnedeHd. JKenryxa, MOBBILIEHHAs KPOBOTOYMBOCTB, YBENMYEHHE JKMBOTA B pa3Mepax C HaKOIUICHHEM
KHUAKOCTH B OpIOIIHOW MOJNOCTH (aclMT), KOXHBIA 3yl, HMHTOKCHKAIMsA OpPraHM3Ma, — BCE 3TO CIEICTBHS
pasBHBIIETOCS LUppo3a IMedeHH. Pa3BUBAIOTCS TeHEpANIM30BaHHAs MBIMICYHAS TUMOTPODUS M TsDKenas
Kapauomuomnatus. Yacto mpucoeauHsoTCs OakrepuanbHbie WHpeknnn. CMepTenbHBIH MUCXO0J HacTymaer Ha 3-5
TOIy KH3HH.

I'mukoreno3 V tuna (6o1e3up Mak-Apaia, MmuogocdopuiazHas HeAOCTATOUHOCTD)

OTO WCKIIOYUTENFHO MBIIICYHBIA TJIIMKOTEHO3, MOTOMY YTO B OCHOBE JIEKHT HM3bSH Takoro (epMeHra, Kak
MbleyHas (ochopunaza. B MbledHOl TKaHM IPOMCXOANT OTIIOKEHNE HEPACUICIUIEHHOTO TIIMKOTeHa, U3-32 Yero
MBIIIIB! YIUIOTHSIOTCS M yTONIIAIOTCS, OJHAKO ITPH 3TOM CTAHOBSITCS OYEHb CIA0BIMH, OBICTPO yTOMIISIOIIMMMCSL.
BosHukatoT Oone3HEHHbIE MBIIIEYHBIE CIa3Mbl NMPH (HU3NYECKOH Harpys3ke, KOTOphIE MOT'YT COIPOBOMKAATHCS
TIOBBIIIIEHHON TOTAMBOCTBIO M OJNIEAHOCTBIO KOXKHBIX TTOKPOBOB, Taxwkapiaued. C MO4Yoi MOXET BBIIENATHCS
MBIIIEYHBIH Oenok. Bce 3TH mposiBIEHUsT BO3HHMKAIOT 10 TMOAPOCTKOBOTO MEPHOAA M TOCTETIEHHO HApacCTaloT.
BosmoxxHo (opmupoBaHME KOHTPAaKTyp KPYMHBIX CycTaBoB. Ilo CpaBHEHHIO C APYIMMH DPa3HOBHAHOCTSIMU
TJIUKOT€HO30B, TTUKOTE€HO3 V THIA SIBJISIETCS] TOOPOKAYeCTBEHHBIM 3a00JICBaHUEM.



I'nmuxoreno3 VI tuna (6one3ns I'epca, rematodocopuiiaznasi HeAOCTATOYHOCTD)

B ocHOBe Takoro riIMKOreHo3a JiexaT npobiemsl ¢ Ghocdopunasoi nedeHn. B pe3ynbTaTe TIIMKOTeH HaKaIIMBAETCs
B MEYCHHU. YK€ y MIIQJICHIICB HAOIIOMACTCs YBEIHUCHHUE Pa3MEpOB MEUYEHH, OTMEYAeTCsl OTCTaBaHHe peOeHKa B
pasBuTHM, JAeTH ciabo HabuparoT Bec. BMmecTe ¢ OpyruMu OOMEHHBIMH HAPYIICHUSIMH B KDPOBU BBISBIISIOT
MOBBINIIEHHOE coiepykatue xupa. OTMedaeTcsl yBETMUSHHOE COIEpXKAHUE TIIMKOTeHa B KPACHBIX KPOBSIHBIX TENbIax
(aputpormrax).

I'nuxoreno3 V1| tuna (6o1e3ub Tapyn, MuodochodpyKkToknHA3ZHAS HEZOCTATOTHOCTD)

3a0oneBanue cBsA3aHO ¢ JaehunuToM MUOGOCcHOPPYKTOKMHAZEI MBIIII, W3-32 YErO0 B HHUX BO3HUKACT OTIOKCHUE
riukoreHa. [1o CBOMM KJIMHUYECKUM MPU3HAaKaM TIuKoreHo3 VII Tuma npakTHYeCKH HE OTIIMYAeTCsl OT TIIMKOreHO03a
V Tuna U Tak)Ke UMEET OTHOCHUTEIBHO JOOPOKAYECTBEHHOE TEUCHHUE.

I'makoreno3 VIl Tana (601e3us Tomcona)

[Ipu »TOM ITMKOreHo3e HEe W3BECTHA TOYHAs FeHETHYecKas NMPUYWHA, a M3bsSH QepMeHTa OOHApY)KeH B INEUeHU U
ronoBHOM Mo3re. Ha mepBoe MecTo BBIXOIAT HapyIIEHHs B HEpBHOW cUCTeMe. XapaKTEepPHBIM SIBJISIETCS HUCTarM
(HENpoW3BOJIbHBIE IPOXKATENbHBIE JIB)KEHHUS TNIA3HBIX SI0JI0K), YTO Ha3hIBAIOT «TAHIYIOLIIMMH IJ1a3aMi» B JaHHOM
clydae, JUCKOOPAWHAIMS MBIIICYHBIX COKPALEHUH, YTO MPOSBISETCS HETOYHOCTHIO ABIDKeHHMH. [locreneHHO
pa3BHUBAIOTCSl HApyIIEHHWE MBIIIEYHOIO TOHYyca, Mapes3bl, CYIOpOKHBIe TMonepruBanud. Hesposmornueckue
paccTpoiicTBa HEYKJIOHHO TporpeccupyoT. IledeHp yBenmuuBaeTcs B pa3Mepax, HapacTaloT NPOSBICHUSA
NIEYCHOYHOM HEJIOCTATOUYHOCTH. Y TaKUX OONBHBIX HET MEPCHEKTUB JOKHUTh JIO CPEIHEro BO3pacTa, 3a0olieBaHUE
3aKaHYMBAETCS] CMEPTHIO B JICTCTBE.

I'nmuxoreno3 1 X Tuna (6oJ1e3ub Xara)

370 pa3HOBUAHOCTH IJIMKOI€HO3a IepefacTcs ¢ IMOoI0BOoi XpoMocoMoi. MicTounukoM sBisteTcss aeuuuT GepMeHTa
B neueHu. HakomseHnue riMkoreHa NpuBOJUT K MEYEHOUYHONH HEZOCTATOUHOCTH.

I'niuxorenos X tumna

OTa pa3HOBHIHOCTH ONMCAHA BCETO JHMIIb €AMHCTBEHHBIH pa3 BO BceM Mupe. TWn HaciemoBaHHS yCTAaHOBUTH He
yaajock. 3a0oneBaHue IPOTEKaNo C YBEIWUEHHEM MEeYEeHH, CONMPOBOXKAANOCH OONBI0O U HANPSDKEHHEM MBILII IPH
BOBJICYCHUH HX B paboTy.

I'nmuxoreno3 X| Tuna (6os1e30b @ankonn-bukens)

I'mukoreHo3 ¢ HeyCTaHOBJICHHBIM MEXaHI3MOM Iiepenayun. PepMeHTHbIE edeKTl 0OOHAPYKEHBI B IIEYEHN U ITOYKAX.
D70l pa3HOBUIHOCTH TJIMKOT€HO30B CBOWCTBEHHO YBEIMUYEHHE Pa3MEpOB M YIUIOTHEHHE IEUCHH, OTCTaBaHHE B
pocre. OTaHYneM OT APYrHX Pa3sHOBUAHOCTEH TJIMKOT€HO30B SBISIETCS yMEHbLIEHHE KonndectBa (ocdaToB B
KPOBH M Pa3BUTHE B CBS3M C 3TUM paxurta. Ilo JocTiKeHMM IepHoAa IIOJIOBOIO CO3pEBaHWS HaOomaeTcs
TeHAEHIUS K HEKOTOPOMY YIIYYIIEHHIO COCTOSHHSA: II€YeHb yMEHbBILIAaeTcsi B pa3Mepax, coiepxanue (ochopa
HOpMaJn3yeTcs, AeTH HAUYMHAIOT PACTH.

Kykypy3sblii kpaxman obecriednBaeT peOCHKAa TIIOKO30M Ha HECKOIBKO YacoB, 3TO IIOMOraer H30exartb
THIOTIUKEMHUH B HOYHOE BPEMSL.

['muKoreHo3bl, KaK W MPAKTUYECKH BCE TCHETHUYECKHE 3a00IeBaHUS, SBILTIOTCS HEHM3IICYMMOW maTojorumedl. Bcee
Mepbl MEIWIIMHCKON IIOMOIIH, TI0 CYIIECTBY, SBISIOTCA CHUMITOMAaTHYCCKAMH. TeM HE MeHee, MOCKOJIBKY Ppsif
TJINKOTEHO30B WMEET ONaronpusATHBI TPOTHO3 i KW3HHA TpPH COONIONEHWH psAAa YCIOBHHA (B YaCTHOCTH
MermegHas ¢opma Il tuma, 111, V, VI, VII, IX, XI tum), To edeOHbIE MEPONPHUSTHS CIIOCOOCTBYIOT YMEHBIICHUIO
psAaa CHMITOMOB ¥ YAYUIIEHHIO COCTOSTHHS 3I0POBbS MAIINEHTA.

B ocHOBy neueHHs MpH TIHMKOIeHO3aX TIOJOKEHA JMETOTEparys, MO3BOISIONAs H30eKaTh TUIOTINKEMHH H
BTOPOCTENEHHBIX HApYIIEHNH METabOIMYecKHX MpoueccoB B opranu3Me. CyTh AMETHI 3aKIII0YAeTCs] B M3YUCHHH
TJIMKEMUYECKOro Mpo¢uiIs OOIBHOrO M MoAOOpE Takoro peXnma IpHeMa IHIH, KOTOPBIH IMO3BOJHUT H30€XaTh
MIPOTPECCHPOBAHUSI OMOXMMHUYECKUX HapylIeHWH (HapymeHWi MeTabonu3Ma >KHpOB, MOJOYHON KHCIIOTHI) U



00ecIeuuT J0CTaTOYHbBI YPOBEHb TIIIOKO3bI B KpOBU. YacTble, B TOM 4YHCIIE HOYHBIE, KOPMJICHUS Y MaJICHBKUX
JIeTel moMoraroT n3oexars runoriaukeMur. OOBIMHO Ha3HAYAETCsI TIHIIA, CONleprKallias MHOTO OEITKOB U YIIIEBOJIOB,
a JKUpBI orpaHnuuBaroTcs. [IpomeHTHOe COOTHOIIEHNE MPUOTU3UTENFHO cieyomee: yrineBoasl — 70%, Oenkn —
10%, >xupsr — 20%.

Jnst Toro 4toObl HE MPUXOAUIOCH KOPMHUTh pPeOCHKa HECKOJIBKO pa3 3a HOYb, MOXKET HCIOIb30BATHCSA CBHIPOM
KYKYpY3HbBIi Kpaxman (Ha3Hauaercs ACTsAM crapine 1 roma), KOTOpHIH pa3BOAAT BOMOM B cooTHomieHHn 1:2.
Hauunatot BBenmenue ¢ 70361 0,25 MI/KT, 3aTeM ee MOCTEICHHO YBEJIMYHUBAIOT HACTONBKO, YTOObI BBEICHHOM 03B
KpaxMana XBaTaJlo UL 00SCIeUeHHUs OpraHn3Ma TIIIOK030H Ha 6-8 4acoB, TO ecTh Ha BCIO HOYb. TakuMm obpasom,
MpUeM Kpaxmalia Ha HOYb MO3BOJISIET OTKA3aThCsl OT HOYHBIX KOPMIICHHH, YTO 00ECIICUMBACT NETSAM MOTHOIICHHBIH
coH 0e3 TepepbIBOB.

B Tex crmydasx, Korja MajJeHbKUE JeTH CTPAJAIOT OT YaCThIX MPHCTYIOB TUITOTTHKEMHH, W OBIHATH HA 3TO TOJIBKO
COONIONIEHNEM [JIMeThl HE YJAaeTcs, Ha3Ha4yaeTcs JONONHHUTENbHOE BBEJCHHE YHCTOW IJIFOKO3BI WIIH CMECH,
o0oramieHHOH MalbTOIEKCTPHHOM.

[Mpu rnukorenoze | Tuma TpeOyercsi 3HAYUTEIBHO OTPAHMYHMTH MPOAYKTHI, COIEPIKAINE TalakTo3y U (pyKTo3y
(momnoko, GomprmHcTBO (hpykToB). Ilpm III Tume ramkorenosa Takux orpanuuenuit Her. Ilpm VII Tune HyxHO
OTPaHUYUTH MOCTYIIEHUE CaXapo3bl.

B psine ciy4daeB (0COOCHHO NMPH BO3HUKHOBEHHMH JPYTHX, HHTEPKYPPEHTHBIX 3a00JI€BaHUN y TaKUX JIeTeil) OAHOr0
SHTEPAJFHOTO MUTAHUS CTAHOBUTCA HEJOCTATOYHO, IMOCKOIBKY NMOTPEOHOCTh OpraHM3Ma B SHEPTUH IMOBBIIIAETCS.
Torma npuberatoT K KOPMIICHHIO 4Yepe3 Ha30racTpajbHbId 30HJ W BHYTPUBEHHBIM HH(Y3HSIM B YCIOBHUSX
CTalMoOHapa.

Te pa3sHOBUIHOCTH TNIMKOI'€HO30B, [IPH KOTOPBIX A(PEKThl ()EPMEHTOB JOKAIN30BAaHbI TOIBKO B MBIIIIAX, TPEOYIOT
yrorpednenus Gppykrossl BHyTph 10 50-100 1 B 1eHb, KOMILIEKCa BUTAMUHOB, aJ€HO3UHTPUGOCHOPHON KUCIOTHI.

W3 MenuKaMeHTO3HBIX MpenapaToB MPH TNIMKOreHo3e | THma WCHoNb3yIoT MpernapaTsl Kainblus, BuTamuH [ u Bl,
JIOIYPHHON (A1 MPEAOTBPALLECHUs] MOJArpbl U OTIOKEHHUS YpaTOB B IOYKaX), HUKOTUHOBYIO KHUCIOTY (IJIs
CHWKEHHUSI PUCKA KaJIbKYJIE3HOTO XOJELHUCTUTA M IPENOTBpAICHUs MaHKpeaTuTa). Ecniu ¢ mouykamMu HauuHAeT
BBIBOJMTHCS OE€NOK, TOrZa Ha3HA4yaloT MHTCHOMTOpPHI aHTHOTEH3MHIpeBpamaronmiero ¢epmenrta (Jlusunompuu,
DHananpui u Apyrue).

Hns rnukoreHoza |l tuna paspaborana crnemuduueckas QepmeHTHas Tepamusi (3amecTutenbHas). [Ipemapar
Muo3uM BBoguTcs 1o 20 MI/KT Kax/iple IBe Henelmd. MHO3uM MpecTaBisieT co00M CO3/IaHHbIN ¢ TIOMOIIBIO TeHHOMN
WH)KEHEPUU WCKYCCTBEHHBIH dYenoBedecKuil ()epMEHT o-TIioKo3uaasy. EctecTBeHHO, adekt TeM Oomnblie, dem
paHbliIe Hauato jeyeHue. Ho moka 4to mpenapat paspelieH K MPUMEHEHHIO TOJILKO B HEKOTOPBIX CTpaHax EBporsl,
B Smonnn u C A. I'eHHas MH)XXEHEpHsl NPOJOIDKAET pa3pabOTKX B 3TOM HAINPABIECHWH, IIBITASICh CHHTE3MPOBAaTh U
apyrue (hepMeHTHl, HeOOXOIMMBbIE TSI HOPMAJIbHOTO CHHTE3a U PaCLICIUIeHHs TIIMKOreHa, YTOOBI TOMOYb OOIbHBIM
C OCTaJIbHBIMH (POPMaMU TIIMKOT€HO30B.

HexoropbiM OOJIBHBIM TIOMOTaE€T BBEICHHE TJIIOKOKOPTHKOWIOB, aHAOONMYECKMX TOPMOHOB M TJIOKAaroHa.
[Ipenapatel CTUMYIHPYIOT HEKOTOPbIE OMOXMMHYECKHE IPOLECCHl (HAIpUMEp, IIIIOKOHEOr€He3, TO €CTh IpoIece
CHHTE3a IIIIOKO3BI M3 HEYIJIEBOAHBIX BEILIECTB), TEM CaMbIM YMEHbIIIAsl IPOSBICHHS 3a00/ICBaHUS.

W3 Xupypruyeckux METONOB JICUCHUS] TP HEKOTOPBIX (opMax TIIMKOTEHO30B WCIIOIB3YIOT HAJIOKEHHE
MOPTOKABAJIBHOTO aHACTOMO3a WM TPAaHCIUIAHTaNWIO TMedeHH. IlopTokaBanbHBIN aHACTOMO3 HAaKJIAABIBAIOT
O0ompHBIM C TsDKenoi ¢opmoit rmukoreHo3a I m Il tumoB. OH mMO3BONSET yMEHBIIUTH OOMEHHBIC HAPYIICHUS,
CHOCOOCTBYET perpeccy pa3MepoB IEUCHHM, YIydlIaeT NMEePEeHOCHMOCTh THHOTIMKeMuH. llepecanka medeHn ot
noHopa ocywectsisierca npu I, 11, IV tunax rnmkoreno3oB. Ilpu raukoreHoze I Tuma onepanusi NpoOBOAMUTCS
TONBKO TIpH HEAI((PEKTHBHOCTH MEPOIPHUATHI qreToTepanuy, npu rimkoreHose 11 tTnma — korga medeHp OONBHOTO
YK€ He CIIacTH.

Taxum 06pa30M, TJIMKOI'CHO3bI — 3TO JOBOJIBHO 06IHI/IpHa$[ rpyniia Oomne3Heil oOMeHa B€HICCTB C I'CHECTUYCCKUMM
ncrokamu. Ha CeFO,Z[HSIHIHI/Iﬁ JACHb, MEUIIMHA HE pacrojiaract 100%- mu METOJaMH 3(1)(1)6KTI/IBHO]"0 JICYCHUA CEro
HEAyra, NMCpPCriCKTUBLI B 9TOM HAlIPAaBJICHUHU NIPUHAJICIKAT TCHHOM HWHXXCHCPUU.



(DpyKTO3eMI/IH BCTpEYACTCA KpaﬁHe PEaAKo. HNmeer HACJICACTBCHHYIO MPHUPOAY U CBA3aHO C HApPYHICHHCM
pacliCIuICHUS MOJICKYJI HCKOTOPBIX CaXapoB, COACPIKAIIUXCSI B q)pyKTax. OCHOBHBIMH nopaxa€MbIMU OpraHaMiu
SIBJIAKOTCS IICYCHDb U IIOYKH. Hepemco OHH JaXXC IMOJHOCTBIO pa3pylIaroTCs.

HecMmortpst Ha TO 4TO pebeHOK OONEH ¢ POXKACHUS, NEpPBbIE TPH3HAKN 3a00JIEBaHUS TOSIBIISIIOTCS TOJIBKO ITOCIE
BBeZIEHUs B panroH (pykToB. Yaie BCEro OHM BO3HHMKAIOT ITOCNIE TOTO, KaK peOEHKY MEpBBIN pa3 B )KU3HH JACTCS
¢pykroBeIid cok. [locime 3TOro Bo3HMKAaeT pBOTA, MHOTAA MOHOC, PEOCHOK OTKA3hIBACTCS OT JAJbHEHIIEro nmpremMa
mun. Ecny BhI3BaBIIME TaKyl peaknuio MPOAYKTHI HE HWCKIIIOUEHBI W3 paldoHa W peOCHOK MpOJOIKAeT WX
MoJTy4aTh, TO OH HAUMHAET TEPATh B Bece. B nanbHeieM peOeHOK CTaHOBHUTCS BSUIBIM, COHJIMBBIM, YacTo TajaeT B
00MOpOK, pa3BUBAIOTCS CYAOPOTH, BO BpeMs KOTOPBIX PeOCHOK CUIIBHO MoTeeT. Bee 31w nposBieHns 00ycioBIeHb
HU3KUM COZEPYKaHWEM B KPOBH TJIIOKO3bL. [IpH manbHEWIIEM MporpeccHpoBaHWM 3a00JIEBaHUS YBEIHMYMBAETCS B
pa3Mepax Ie4eHb, MOSBIIETCS JKENTYITHOCTh KOXKH, IMPU3HAKKM HapyIIEHHUs paOOTHI IMOYeK. 3HAYUTEIBHO I03XKE U
peKe BO3HUKAIOT HapyIIEHWs CO CTOPOHBI HEPBHOW CHUCTEMBI. 3auacTyl0 POAMTENN CaMH 3aMeyaroT, KaKue
MIPOAYKTHl TPUBOASAT K YXYIIICHUIO COCTOSHHMS peOCHKa M MCKIIOYAIOT WX W3 ero pamuoHa. [ToaTomy Tspkenbie
HOCIIeICTBHSA 3a00/1€BaHUs BOSHUKAIOT JOCTaTOYHO PEJIKO.

OCHOBHEIMU METOAaMH, IPU MOMOLIU KOTOPLIX MOXXHO HPABUJIBHO IMMOCTaBHUTh AWArHo3 B 60HLHI/IHC, SABJISAFOTCS
Pa3JINYHbIC na6opaTopHLIe HucciaeaoBaHus.

Jleyenue ¢ppyKTO3€MHUH B OCHOBHOM COCTOMT B HAa3HAUYCHWH JMEThl C UCKIIOUEHHEM M3 palroHa pebeHKa
«BpPE€AHBIX» MPOAYKTOB ITUTAHUS. H0}106Hble JUETHYCCKUE PEKOMEHAAU JOJIKHBI BBIIIOJIHATHECSA HE MCHEC TPEX
nocnenytonyx Jer. Kak npaBuiio, B JagbHEHIIEM MepEeHOCUMOCTh (PPYKTOB YITydlIaeTCs, IOITOMY HOCTEIEHHO HX
MOXXHO JI00aBJsITh B paioH. OJHaKO CYIIECTBYET psJl «0CO00 OIMACHBIX» MPOAYKTOB, YIOTpeOJIeHHE KOTOPBIX
HexernarenbHo. Clo/la OTHOCSAT TPOCTHHUKOBBIM caxap, caXxapHYlO CBEKIy, Mefl, SIOJIOKH, TPYIIHU, CIUBY, alelbCUHBbI,
apOy3, KIIyOHUKY, BHIIHIO, )PYKTOBBIE IDKEMbI, IOBUJIO, MOPKOBbB, pEIly, Kakao.

[TporHo3 Bcerna XOpOIIHMHA, HO JIMIIB IPH YCIIOBHU CTPOTOrO COONIOJIEHHUS UETHI. TajakTo3eMus (QpyKkrozeMus
YTIIEBO/ JICYCHUE

Bonpmioe 3HaueHWe s BBIABICHMS HACICACTBEHHBIX Oone3Held OOMEHa YITIEBOJOB HMEIOT METO.bI
Ka4eCTBEHHOT'0 U KOJIMYECTBEHHOI'O OINPEACICHUsI YIJIEBOJOB B OMOJIOIMYECKUX KUAKOCTAX OpraHW3Ma, OCHOBHOM
U3 KOTOPBIX sBJIAeTCH KpoBb. C IENBI0 OBICTPOrO ONPEAENEHUS COACPIKaHUS TIIOKO3bI B MOYE HCIIOIb3YIOTCS
CIelMalIbHble MHANKATOPHBIE MOJOCKH Oymarn. OIHAKO DaHHBIH METOX SBJSETCA TOJIBKO JIMIIb OTHOCHTEIBHO
TOYHBIM B CBSI3U C TE€M, YTO OH OIpEAENAeT TOJIbKO HAMYUE TIIOKO3bl U €€ MPUOIM3UTEIBHOE KOJINYECTBO. DTH
JIAHHBIC MOTYYar0T IPU U3MEHEHHUH 1IBETa MHIUKATOPHOM MOJIOCKH IOCIIE IOMEIEHUS €€ B MOUY UCCIIELyeMOro.

st BbIsIBIICHUs] OoJie3Hel JIeMOHMPOBAHUsI TJIMKOreHa OOJbIIoe 3HaYeHHEe MMEET Harpy3ouHblii TecT. B atom
cllydae MCCIeIyeMOMY Ipe/ularaeTcsl BBIIUTh PACTBOP TalaKTO3bl C OMpPEAEICHHBIM €€ KOMUYECTBOM, IIOCIE YEro
OIPEeNIeTISIOT COMepKaHue TIFOKO3BI B KPOBU. B psize cimydaeB mis yrodHeHHs Tuna 001e3HH Heo0X0IUMO H3YdeHHUE
aKTUBHOCTH ()epMEHTOB, IPUHUMAIOIINX Y4acTHe B OOMEHE ITIOKO3bl. JlaHHBIE (epMEHTHI COIEPKATCA B MBIIIIIAX,
NeYeHH M HEKOTOPBIX APYTHX opraHax. McciemoBaHne NPOBOAWTCSA Ha KyCOYKaxX TKaHHM OpraHa, KOTOpbIE OepyTcs
TIPY TIPOBEJICHNUH CIELMAIBFHOTO METO/Ia 110]] Ha3BaHHEM OUOIICHSL.
l'anakTo3emusi - HacineqcTBEHHas (EPMEHTONMATHS, XapaKTEPH3YIOLIAsACs HApyIIEHHEM HOPMaJIbHOIO Ipolecca
yIJIeBOAHOTO OOMEHa, a HWMEHHO — MeTabonu3Ma rajlakTo3bl. lIpu3HakaMHM TajJakTO3eMHM  SIBJISIFOTCS
HENIepEeHOCHMMOCTh TPYAHOTO MOJIOKa M MOJOYHBIX CMecCel, pBOTa, aHOPEKCHs, THIOTPOHA, XKENTyXa, LHUPpO3
TICYCHH, CIUICHOMETalns, OTEKH, KaTapakTa, 3a/IepXKa MCHXOMOTOPHOro pa3BUTHA. CKPHHUHT Ha TaJaKTO3EMHUIO
TIPOBOUTCS BCEM HOBOPOKAECHHBIM; JOMOTHUTEIBHOE 0OCIIEIOBAaHNE BKIIOYAET ONPEIEICHIE YPOBHS TalaKTO3bI B
KpOBH W MOYE, IPOBEJCHHE HATPy30YHBIX MPOO C TalaKTO30M M TIIOKO30H, TeHeTWYecKoe TecTHpoBaHme, Y3U
OpromHOi monoctr, 31" u mp. OCHOBY Tepammy TaTaKTO3EMHUH COCTaBJISIET Oe3JIaKTO3HAs [UeTa, Ha3HavaeMas C
TIEPBBIX JHEH XKU3HN peOCHKa.

lNamaxkro3emust — HacleACTBEHHAs MAaTOJOTHsA OOMEHa BEIIECTB, OOYCIIOBIEHHAs HEIOCTATOYHOCTHIO AKTUBHOCTH
(epMEHTOB, NPUHUMAIONIMX yJ9acTHEe B MeTabonm3Me rajnakTo3sl. HecrmocoOHOCTH OpraHm3Ma YTHIN3HPOBAThH
TaJlakToO3y MPHUBOJAUT K TSDKENBIM MOPAKEHHAM MHUIEBAPUTENLHON, 3pUTEIIHHON M HEPBHOM CHCTEMBI JETEH B CAMOM
paHHEM Bo3pacTe. B memmarpuu W TeHEeTHKE TajaKTO3eMHUsl OTHOCHTCS K PEIKUM T'€HETHYECKHM 3a00JIEBaHUSM,
BCTpeUaroNMces ¢ 4actoroi oau ciaydait Ha 10 000 - 50 000 HOBOpP O’KACHHBIX.

BriepBrie KIMHHMKA TajmakTo3eMuu ObDia ommcana B 1908 romy y peOeHKa, CTpajaBIIero CHIBHBIM HCTOIICHUEM,
TernaTo- M CIUIEHOMETalHeH, raJakTo3ypHel; mpu 3ToM 3a00JeBaHME MCUE3NI0 Cpa3y IMOC/IE OTMEHBI MOJIOYHOTO
mutanaus. [lo3gaee, B 1956 1. yuensrit 'epman Kenmkep ompenenur, 9To B OCHOBE 3a00IeBaHUS JISKUT HAPYILICHHE
MeTaboMu3Ma rajakTo3bl.

[Tpr4nHbI ranaxTo3eMun

lamakrozemust SIBISICTCS BPOXKICHHOW IATONOTHMEH, HACIEIyeMOH IO ayTOCOMHO-PELECCHBHOMY THITY, T. €.
3a0osIeBaHNe MPOSIBISIETCS TOJBKO B TOM CITydae, eclii peOCHOK HacleayeT JBe KOMMH Ne()eKTHOrO TeHa OT KaXJI0ro
n3 poxureneil. JInma, reTepo3UroTHsIE M0 MYTAHTHOMY T€HY, SIBISIOTCS HOCHTEIISIMHU 3a00JI€BaHMs, OHAKO y HUX
TOXE MOTYT Pa3BHBAThCS OTJIENbHBIEC IPHU3HAKY TATAKTO3EMHH B JIETKOW CTETICHH.


http://www.krasotaimedicina.ru/treatment/pediatrics/

[IpeBparienne ragakTo3sl B TIIOKO3Yy (MeTabommueckuii myTh Jlemyapa) MpouCXOmUT NP y9acTHd 3-X (epMEHTOB:
rajakro3a-1-¢ocharypuauntpancdepassr (GALT), ramakrokunazel (GALK) u ypuauumudochar-ranakrozo-4-
snumepassl (GALE). B coorBercTBuH ¢ nedpunmToM 3TuX pepMeHTOB pasnnyaioT 1 (kiaccuyeckuil Bapuant), 2 u 3
THII TAJIAKTO3EMHU.

Beinenenne Tpex THIIOB TajlaKTO3eMHUH HE COBIIQ/IAeT C TMOPSAKOM JeHCTBUS (EepMEHTOB B IIpolecce
Merabonuueckoro mytu Jlemyapa. ['anakrosa mocrymaer B OpraHu3M C IHIIEH, a Takke oOpa3yercsl B KUIICYHUKE B
TpoLiecce THUAPONIM3a Aucaxapuia jJaktosbl. [IyTe merabonm3ma rajiakTo3bl HAUMHAETCS C €€ MPEBpAIeHUs! MoJ
neiicteueMm pepmerta GALK B ramakro3o-1-docdar. 3arem npu ygactuu depmenra GALT ramakroszo-1-docdar
npeodpasyercst B Y d-ranakrosy (ypuamwimudocdoranakrosy). Ilocne storo ¢ momompbio GALE wmerabomut
npeBpammaercs B YD — raroko3y (ypuamiaudochoriitokosy).

[pu venocraTtounoctu oxHoro nu3 HazBaHHBIX (epmeHToB (GALK, GALT nnn GALE) xoHIleHTpanus rajgakTo3bl B
KPOBM 3HAUMTENBHO IIOBBINIAETCS, B OpPraHM3Me HaKaIUIMBAIOTCS MPOMEKYTOYHBIE METaOONUTHl TaJaKTO3bI,
KOTOpBIE BBI3BIBAIOT TOKCHUECKOE MOpakeHHe pa3nnaHbx opranoB: [{THC, nedyenu, moyek, cene3eHKH, KHIICYHUKA,
a3 u jap. Hapymenwe wmerabonu3ma TalnakTo3bl W COCTAaBISIET CyTh rajakTo3emMu. HambGonmee wacto B
KJIMHUYECKOH MpaKTHKe BCTpeyaeTcs Kiaccuueckui (1 THIT) rajakro3eMuu, 00YCIOBIEHHBIH AedekToM (hepMeHTa
GALT u HnapymeHueMm ero akTHBHOCTH. ['€H, Koaupyroommid cHHTE3 ranakrto3a-l-docdarypununtpanchepassi,
HAXOJUTCS B OKOJIOLIEHTPOMEPHOM YYacTKe 2-0l XPOMOCOMBI.

CuUMITOMBI TaaKTO3EMHUU

o TshxecTH KIMHUYECKOTo TEYSHHSI BBIJEISIOT TSHKETYIO, CPEIHIOI0 U JIETKYIO CTETIEHH I'aJIJaKTO3eMUH.

[epBble KIMHMYECKHE MPU3HAKH TAJIAKTO3EMHH TSDKEJION CTENEHU Pa3BHBAIOTCS OYEHb PAHO, B MEPBbIC JTHU KU3HU
pebenka. Bekope mocie KopMIiIeHHsT HOBOPOXKIEHHOT'O TPYIHBIM MOJIOKOM HIJIM MOJIOYHOH CMEChI0 BO3HHKAET PBOTA
U PacCcTPOMCTBO cTyla (BOASHHUCTBII MOHOC), HAPACTAET MHTOKCUKAIUS. PeOEHOK CTaHOBUTCS BSJIBIM, OTKa3bIBAETCSI
OT TPY/AW WM OYTBUIOYKH; Y HETrO OBICTPO MPOrPECCUPYIOT THNoTpodus U Kaxekcus. PeOGeHka MoryT OecrioKOUTh
METEOpU3M, KHIIEYHbIE KOJIMKH, OOMIIbHOE OTXOXK/ICHUE Ta30B.

B npouiecce oOcnenoBanus peOeHKa C raJakTo3eMHeil HEOHATOIOTOM BBIABIISIETCS yracaHue peuiekcoB mepuoja
HOBOpOXKAECHHOCTU. [Ipy ranakTozeMun paHo TOSBIISETCS CTOMKAs JKENTyXa Pa3MyHON CTENEHN BBHIPAKEHHOCTH U
rernaToMeraus, MIPOrpECCUPYET MEUYECHOYHASA HEJI0CTaTOYHOCTb. K 2-3 MeECALLY JKU3HU
BO3HHUKAIOT CIUICHOMET AN, UPPO3 MCUCHHU, aCIIUT.

Hapymienus mpoueccoB CBepThIBaHHMSA KPOBH IPUBOIUT K IOSBICHUIO KPOBOM3IMSAHMI Ha KOXKE€ M CIHU3UCTBIX
obonoukax. Jletm paHO HaYMHAIOT OTCTaBaTh B IICHUXOMOTOPHOM Pa3BUTHM, OJHAKO CTEICHb WHTEIUICKTYaJbHBIX
HapyLIEHUH NPH IaJaKTO3eMUH He JOCTUraeT TaKoi TshKeCTH, Kak mpu ¢eHmnkeronypun. K 1-2 mMecsmam y nereii ¢
rajakTo3eMUel BBIABIACTCS ABYCTOPOHH:S KaTapakTa. IlopaskeHue MOYeK NpU TajlaKTO3eMUH CONPOBOXIAETCS
[IIIOKO3YpHEH, MPOTEUHYpUeH, TuriepaMuHoanuaypreil. B tepMuHaibHOI (hase ranakrozeMuu peOeHOK Morubaer ot
I1yOOKOT0 MCTOLICHHS, TSHKEOH MeYeHOYHOM HeOCTATOYHOCTH M HACJIOCHUS BTOPHYHBIX HH(EKLIUH.

ITpu ranaxTo3emun cpemHell TSHKECTH Takoke OTMEUaeTcs pBOTA, XKENTyXa, aHeMUs, OTCTaBaHHE B IICHXOMOTOPHOM
Pa3BHUTHH, TeMaTOMETallus, KaTapakTa, THIOTpodus. ['amakTo3eMus JErKOH CTEIEeHN XapaKTepH3yeTcs OTKa30M OT
TPYAH, PBOTOW IOCNIE MpHeMa MOJIOKa, 3alepKKOil peueBOro pa3BHTHs, OTCTaBaHHEM peOeHKa B Macce M pocTe.
OnHako Jake MNpPH JIETKOM TEYEHHH TIajaKTO3eMHUM HPOAYKTHI OOMEHA TajaKTO3bl TOKCHYECKUM 00pa3oM
BO3JEHCTBYIOT Ha N€YeHb, IPUBOAA K €€ XPOHHIECKHM 3a00JIeBaHIAM.

lamaxTo3eMus MOXXET IPOTEKaTh B MOHOCHMIITOMHOW (hopMe, IIPH KOTOPOH OOHapyKHBAETCS TOJIBKO HOpaKeHUEe
[MHC, katapakra wiu qucrercudeckue pacctpoictBa. OmucaH BapuaHT OECCUMIITOMHONH (aCHMIITOMATHYECKOM)
rajakrozeMun J{roapre, mpu KOTOPOH HEZOCTATOYHOCTH (PEPMEHTOB BBIABIIAETCS TOMBKO IIPH OHOXHMHYECKOM
HCCIIeIOBAaHUHU KPOBH.

OcClOXHEHHSI  TalakTO3eMHUH  BKIIOYAIOT  LUPPO3  ITICUCHH, CEICHUC, KPOBOMBIHMSHHA B  CTEKIOBHIHOE
TENo, MEPBUYHYI0 aMEHOPEI0, CHHAPOM HCTOIIEHUs SMYHUKOB. [Ipn ramakrozemmu y 50% pereil HOIIKOIBHOIO
BO3pacTa BBIIBIISIETCS MOTOPHAS allaliis, XapaKTepH3YIOMasics TPYAHOCTBIO OpPraHU3aIMK ¥ KOOPIUHALIMH PEYEBBIX
JIBIDKEHUH, OSIHOCTHIO CIIOBApHOro 3araca, oOwimeM mnapadasuid u mepceBepalyii IpH COXpaHHOM IOHHMMAaHUH
0oOpaIeHHoN pedn.

JnarnocTrka rajakTo3eMUHU

Jnst cHIKEHHS pHCKa pasBUTHSA OCIOKHEHWH NPH TajakTO3eMHUH HEoOXOIMMO Kak MOXKHO Ooliee paHHee
BBISIBJICHUE NATONOTHU. Bo3MOXKHA IpeHaTanbHas JUATHOCTHKA TalaKTO3EMHH, BKIIFOYAIOIIAs IPOBEICHHE OHOIICHH
XOpHOHa, aMHHOLIEHTe3a C IIOCNIEHYIOIIMM HCCIICNOBAaHHEM BOPCHH W aMHHOTHYECKOW kuakoctd. B Poccun,
COTJIACHO  COBPEMEHHBIM  CTaHJAapTaM, OCYLICCTBIIACTCS CKPUHHMHI HOBOPOXICHHBIX HA  CIICIYIOIIHe
HACJIeICTBEHHbIE 3a00NeBaHUA: (DECHWIKSTOHYPUIO, BPOXKACHHBI THIIOTHPEO3, TajlaKTO3eMHUIO,  aJpEHO-
TeHHUTAJBHBIA CHHAPOM W MYyKOBUCHUIO03. HeoHaTanbHBIH CKPUHUHI NPOBOIHUTCS Ha 3-5 CYTKH Yy JIOHOIICHHBIX
nereit u 7-10 cytku — y HemoHomieHHbIX. C 3TOH LENbIO MPOU3BOIUTCS 3a00p KAMUIUIIPHOW KPOBHU, KOTOpas
MEPEHOCHTCS Ha (IIBTPOBANbHYI0 OyMary H BHJAE BBICYIICHHBIX IIATEH OTHPABISECTCd B TEHETHYECKYIO
mabopaTopHro.

Ecnmn mpm HeoHaTanbHOM CKpPUHHHTE Y peOCHKa BBIIBISIETCS ITOI03PCHHME Ha TaJaKTO3EMHIO, MPOBOIHUTCS
TIOBTOPHOE pelIaoliee TECTUPOBaHUE. B cirydae MoBTOPHOro 0OHAPYKEHHSI BHICOKOTO YPOBHSI TajlaKTO3bl B KPOBH
WIN HA3KOTO YPOBHS HcCleayeMoro (epMeHTa, peOeHKY YCTaHaBJIMBAeTCS JMArHO3 Trajakro3eMud. CBeIeHUs! o
TAaKOM peOeHKEe COOOIAIOTCS yYaCTKOBOMY IMEIHATpPy, a CEMbsI HOBOPOXKACHHOTO TPHUIJIAINACTCS HA KOHCYIbTAIINIO
TeHEeTHKa B MEIUKO-TEHETHYECKYI0 KOHCYNIbTAlMIO. Bpau-TeHeTHK MPOBOIUT MOAPOOHBIN aHaINW3 POAOCIOBHOM,


http://www.krasotaimedicina.ru/diseases/children/hypotrophy
http://www.krasotaimedicina.ru/diseases/children/intestinal-colic
http://www.krasotaimedicina.ru/treatment/consultation-pediatrics/neonatologist
http://www.krasotaimedicina.ru/diseases/children/neonatal-jaundice
http://www.krasotaimedicina.ru/diseases/zabolevanija_gastroenterologia/liver-failure
http://www.krasotaimedicina.ru/diseases/zabolevanija_gastroenterologia/splenomegaly
http://www.krasotaimedicina.ru/diseases/zabolevanija_gastroenterologia/splenomegaly
http://www.krasotaimedicina.ru/diseases/zabolevanija_gastroenterologia/ascites
http://www.krasotaimedicina.ru/diseases/children/phenylketonuria
http://www.krasotaimedicina.ru/diseases/ophthalmology/cataract
http://www.krasotaimedicina.ru/diseases/children/anemia
http://www.krasotaimedicina.ru/diseases/zabolevanija_gastroenterologia/hepatomegaly
http://www.krasotaimedicina.ru/diseases/speech-disorder/speech-retardation
http://www.krasotaimedicina.ru/diseases/hematologic/sepsis
http://www.krasotaimedicina.ru/diseases/zabolevanija_gynaecology/amenorrhea
http://www.krasotaimedicina.ru/diseases/zabolevanija_gynaecology/amenorrhea
http://www.krasotaimedicina.ru/diseases/speech-disorder/motor-alalia
http://www.krasotaimedicina.ru/treatment/invasive-prenatal-diagnosis/chorion-biopsy
http://www.krasotaimedicina.ru/treatment/invasive-prenatal-diagnosis/chorion-biopsy
http://www.krasotaimedicina.ru/treatment/invasive-prenatal-diagnosis/chorion-biopsy
http://www.krasotaimedicina.ru/diseases/children/congenital-hypothyroidism
http://www.krasotaimedicina.ru/diseases/zabolevanija_pulmonology/viscidosis
http://www.krasotaimedicina.ru/diseases/children/premature-babies
http://www.krasotaimedicina.ru/treatment/consultation-pediatrics/pediatrician

BBINOJHSAET TEHETHYECKOE TECTUPOBAHHME JUIS BBUIBICHUS MYTaHTHOTO T€HA, OOBSCHSAET CIEeNU(UKY IHUTAHUSI
peOeHKa ¢ rajlakTo3eMHuen.

WHorma 11t AMArHOCTUKHU TANaKTO3EMHH IPUOETaloT K ONpENeNICHHUIO YpPOBHS TajlaKTO3bl B MOYE, IPOBEIICHUIO
Harpy304HBIX P00 C TaJakTo30H M TIIOKO30i. MOHUTOPHHT OMOXMMHYECKHX IIOKa3zaTeled KpPOBH M OOIIero
aHaJM3a KPOBH M MOYM IPHU TaJlAKTO3EMHUH IO3BOJISIET ONPECINTh CTENEeHb MOBPEXICHUSI BHYTPEHHUX OpPraHOB
(Touek, edeHH U 1Ip.).

Hdetn c rajakro3eMHel HYXKIAIOTCS B KOHCYJIbTallMM JIETCKOIO HEBpOJIOra, JIETCKOro ogTaibMolora,
MpoBeNeHUH 3JekTpodHIedanorpadun, Y3 opraHoB OpIOITHON MOJIOCTH, OMOMHUKPOCKOIHH TJa3a. B HEKOTOphIX
ciydasix TIOKa3aHa MyHKIWOHHast Oworcusi medeHH. [amakrozemuro cienyer AuddepeHnupoBaTh OT IPYTHUX
TJIMKOT€HO30B, caxapHoro auabera I Tuma, BpOXKJEHHOH aTpe3WH JKETYHBIX ITPOTOKOB, TEMaTHTa, TEMOIUTHIECKON
00J1Ie3HN HOBOPOXKIEHHBIX.

Jleuenue razakTozeMun

OcHOBHas poJib B JIEYEHHH T'aJIaKTO3EMUH MPHHAISKUT Auerorepanui. OcoOSHHOCTh MUTAHUS TP TAIaKTO3EMHUN
3aKIII0YAETCsl B TIO)KU3HEHHOM HCKIIIOYEHUH M3 palyoHa MPOAYKTOB, COJAEPIKAIINX JAaKTO3y M rajlakTo3y: JH00ro
MOJIOKa (JKEHCKOTO, KOPOBBETO, KO3bEro, JETCKMX MOJIOYHBIX CMecei, HU3KOJIAKTO3HBIX CMeced M Ip.), BCEX
MOJIOUHBIX IPOMYKTOB, XJieOa, BBINEYKH, Koibac, KOH(eT, MaprapuHoB M Ap. [Ipu ramaxrozeMuu 3amnpeniaercs
yIOTpeOJIeHNe PaCTUTENBHBIX W JKUBOTHBIX IPOAYKTOB, COJAEpPKAIIMX TOTEHIMAIbHbIE MCTOUYHUKH TalaKTO3bl -
rajaxTo3us! (6000BbIE, COsT) U HYKJICONPOTEHNHBI (ITOYKH, TIEYeHb, SUIa U JIp.).

Jern, crpaaaromiye rajakTo3eMuei, o0ecrieuuBaroTCsl ClielMalbHBIMU CMECSIMUA Ha OCHOBE M30JIsITa COEBOro Oernka,
THIpONN3aTa Ka3enHa, CHHTETHYECKUX aMHHOKHCIIOT, a TakkKe O€3JJaKTO3HBIMU Ka3eWHIPEIOMHHAHTHBIMH
MonouHbIMH cMecsiMu. C 4-X Mecs4HOro Bo3pacTa BBOASTCS (PYKTOBbIE M sirOnHBIE cOkM; ¢ 4,5 mecsieB -
(bpyKTOBOE MIOPE; C 5 MECAIEB — OBOIIHOE MIOPE; C 5,5 MecsAleB — 0e3MOJIOYHbIE KAl U3 KYKYpY3HOM, TPEYHEBOM
WIN PUCOBON MYKH B pa3Be/IeHUU CIEIMaIN3MPOBAHHON CMEChIO; ¢ 6 MECSIIeB - MSICHON MPUKOPM Ha OCHOBE Msica
KpOJIMKa, IBIIJICHKA, WHICWKHU, TOBSIIMHBL, ¢ 8 MecsleB — pbida. AJIbTEPHATHBHBIM MCTOYHHKOM YIJIEBOJIOB IS
NAlMEeHTOB C raJlaKTO3eMHUEN CIY)KaT MPOAYKTHI HA OCHOBE (DPYKTO3bI.

Juist ymydieHus: MeTaboIMYecKUX MPOIEcCOB Ha3HAYalOTCsl MOIMBUTAMHHBI, Kokapookcunasy, AT®, oporar kanus.
Jlunam c¢ rajgakrozemMuei MPOTHBONOKA3aH MPUEM CIIMPTOBBIX HACTOCK M TOMEONATHYECKHX IPEnapaToB, IIOCKOIbKY
HOCIIeTHIE COoJlepKaT JIakTo3y. JleTH ¢ pedyeBbIMH HapyIISHUSMH HYXIAIOTCS B KOHCYJIbTAI[MHM JIOronelna Hu
LieJIeHanpaBiIeHHoi padote mo koppekuuun OHP.

[porxo3s u npoduitaKTHKa ranakTo3eMUH

JleueHne rajakTO3eMuM, Ha4yaToe C MEpBBIX [HEH JKM3HM TO3BOJSIET WH30eKaTh  Pa3sBUTUSA  LUPPO3a,
KaTapakThl, onuroppenuu. Eciau nedeHne Hawato B Oosiee MO3IHHE CPOKH, KOTJa YXKe HMPOU30LUIO MOPaKEHUE
nedenu 1 1{THC, ¢ noMolpio panuoHaabHOH AWETOTEPAIlMK MPOrpecCHpoBaHKe 3a00IeBaHUS MOXKHO 3aMEIUIUTh.
Ilpn TspKenbIx (opMax TraJakTO3eMHH MOXET OBITh JieTalnbHbI Hcxop. JlucmancepHoe HabmrofeHHe peOeHka ¢
rajlaKTO3eMUEH OCYILECTBISIETCS MEJUaTpOM, TIE€HETHKOM, JIHMETOJIOrOM, JAETCKUM OKYJIHCTOM U JIETCKHM
HEBPOJIOTroM. J[eTaM c rajakrozeMuel NpucBanBaeTCss HHBAIUIHOCTb.

VY4uuThIBas HACIEACTBEHHYIO OOYCIOBIEHHOCTh TallaKTO3€MHH, MEIUKO-TCHETHYECKOE KOHCYJIbTHPOBaHHE
PEKOMEHAYETCsl MPOWTH OyLylIIMM pOAWTENSIM, B YbHX CEMbSX €CTh POACTBEHHUKM WIM JAETH C JaHHBIM
3a0oneBaHueM. bepeMeHHBIM C BBICOKMM PHCKOM POXKACHHS peOCHKa € TraJakTO3eMHeH, CIeAyeT OrpaHuYUTh
ynorpeGiieHne MOJIOYHBIX MIPOJYKTOB.

| IlepedyeHb BONPOCOB AJIsl MPOBEPKH KOHEYHOT0 YPOBHS 3HAHMIA:
1. I'muKOreHo3b1: BUABI, CHMIITOMBI, JIEYCHHE.
2. Yro Takoe TIMKOTreH U IS 4Yero OH Hy)XeH?
3. Buzsl rIIMKOreHo30B, UX XapaKTePUCTHKA.
4. ®pykTO3eMUsl.
5. amaxTo3zemus.
11 CamocTosiTe1bHAsE paGoTa 00yYaIOIIMXCS: COCTABUTH MEHTAIBHYIO KapTy 1o TeMe: «HacnmeacTBeHHbIE
HapyIIeHuss oOMeHa yriieBogoB (0OMEH TIHKOTreHa, PPYKTO3BI, TaTaKTO3HI)».
111 Cnincok ucnoab3yeMoil TuTepaTyphbl:
O6s3aTenbHaN:
1.E.C. CEBEPHH «broXumMusi», MOCKBA 2004;
2.E.C. CEBEPUH «BHOXUMUS C VIIPAXXHEHUAMU U 3ATAYAMI», MOCKBA 2008;
JonosiHuTe ILHAS:
1. VIHTEPHET PECYPCBI
2. MATEPHAJI KOHCITEKTOB 3AHATUS


http://www.krasotaimedicina.ru/treatment/consultation-pediatrics/pediatric-neurologist
http://www.krasotaimedicina.ru/treatment/consultation-pediatrics/pediatric-neurologist
http://www.krasotaimedicina.ru/treatment/electrophysiological-neurology/eeg
http://www.krasotaimedicina.ru/treatment/electrophysiological-neurology/eeg
http://www.krasotaimedicina.ru/treatment/eye-structures/biomicroscopy
http://www.krasotaimedicina.ru/treatment/biopsy-gastroenterology/hepatic
http://www.krasotaimedicina.ru/diseases/zabolevanija_endocrinology/diabetes-mellitus-1
http://www.krasotaimedicina.ru/diseases/zabolevanija_gastroenterologia/hepatitis
http://www.krasotaimedicina.ru/diseases/zabolevanija_gastroenterologia/hepatitis
http://www.krasotaimedicina.ru/diseases/zabolevanija_gynaecology/newborn-hemolytic-disease
http://www.krasotaimedicina.ru/treatment/consultation-logopaedics/logopedist
http://www.krasotaimedicina.ru/treatment/speech-disorders/total
http://www.krasotaimedicina.ru/diseases/psychiatric/oligophrenia

Tema: Bnoxumuveckne 0CHOBBI Pa3BUTHA KeT4eKAMEHHO 00J1e3HH.
XKemunokameHHast OOJNE3Hb - MATOJNOTMYECKUH IPOILECC, NMPU KOTOPOM B KETYHOM ITy3bIpe oOpa3yroTcsi KaMHH,
OCHOBY KOTOPBIX COCTaBJISIET XOJIECTEPOIL.

XKemunokameHHas 00Je3Hb CBA3aHa ¢ 00pa30BaHHEM KaMHEH B KEITYHOM My3bIpe U (HJIM) JKSMYHBIX MPOTOKAX.
Yaie cTpaJaroT JKSHIIUHBI, TAK KaK y HUX BBIPA0ATHIBAIOTCS CIICHU(PUISCKHE FTOPMOHBI - 3¢TpOreHsl. OHH-TO
Kak pa3 U MOTyT OOYCJOBIMBATH HAPYLICHHS OMOPOKHEHHS JKEMYHOro my3bIps. M3-3a 3TOro Kemdb
3aCTaMBACTCs, B HEil MOBBINIACTCS KOHICHTPAIWS XOJECTEPHHA, HAYMHAIOT BBIMAAATh XOJICCTEPUHOBBIC
KPHCTAIUTBI, 2 BOKPYT HUX B JalbHEHIIEM 00pa3yrOTCs KaMHH.

B BO3HHKHOBEHHH KETYHOKAMEHHOM 0OJIE3HN BEJHKA POJIb YPE3MEPHOrO MUTAHKS M MAJIOMOIBIIKHOTO 00pa3a
KU3HH, CIIOCOOCTBYIONIEIO 3aCTOK0 JKENMYH. 3acTOil JKemud MOXKeT OBITh CBS3aH C aHATOMHYECKHMH
HU3MEHECHHUSMHE JKEITYHOTO MY3bIPS M KEMYHBIX MPOTOKOB B pe3yibTaTe MX BOCHaneHus (pyOusl, cmaiikm), a
TaKKe C HAPYUICHHSMH WX JBUraTelbHOW (DYHKIMH W3-32 HEPEryIsipHOrO muTaHus (OONbIINE MepephbiBbI
MEXIy enoif), mepeelaHns, XpOHMYECKHX 3amopoB. OIpEIeNeHHYI0O pONb MIpaeT HACIEICTBEHHOE
HPEAPACIIONOKEHNE (3a00NeBaHNE BCTPEUACTCS Y WICHOB OJJHOM CEMBH B Pa3HBIX MOKOJEHMsX). B pesynbrare
3aCTOsI JKENTYHU WUITH HAPYIICHUS: OOMEHa BEIECTB CHIYKACTCSI COMIEPIKaHNe B HEil KETIHBIX KHCIIOT, OCHOBHBIE €€
KOMIIOHEHTBI - XOJIECTEpUH M OMnupyOuH (Kpacsiiee BElIeCTBO JKEYH) BBIMAIAIOT B OCAIOK M B KOHEUHOM
uTore o0Opa3yroTcsl KaMHH.

OcHoBHast (QYHKIMS JKEIYH — y4acTHe B IEPEBAPUBAHUM M BCACBIBAHHUHU JIUMUIOB. DTy (YHKIHIO BBIMOIHSIOT
KETYHBIC KHCIOTHI, 3MYIbIUPYIOUIHE JKAPBI M TaKAM 00pa3oM OOECICUHBAIOIINE THUAPOIH3 IKUPOB
naHkpeaTHdeckol Jnunazoi. Cekpelysi JKemdd SBISETCS TaKKe OCHOBHBIM IYTEM BBIBEJICHUS HW30bITKA
XOJIECTCpHHA U3 OpraHu3sMa. On BBIBOJUTCA KaK B BUJC KCTYHBIX KUCJIOT, KOTOPBIC O6paSy}OTC§I B IICYCHU U3
XOJIeCTepHHa, TaK U B CBOOOIHOM BHe. XONECTEpHH — TrHApPOo(OOHOE BEIIECTBO, I0OITOMY B PAaCTBOPCHHOM
COCTOSIHMM B BHIC MHLEIUI JKETYHM €ro yASp)KHBAIOT JKEMYHbIe KUCIOTHL. COOTHOIICHHE JKETYHBIX KUCIOT U
XOJIeCTepUHa JODKHO OBITh mpuOn3uTensHO 12:1. mpu yMeHbIICHHH 00pa30BaHUs JKEMUH WIH YBEIUYCHUH
KOJMYECTBA B JKEIYM XOJCCTEpPHHA IIOCICIHUI BBINANACT B OCAZOK. DTOT T'YCTOW MACISHHUCTBIA OCaI0K

TIPONUTBIBACTCA COJIIMH KaJIbIUs, KEITYHBIMU MMUT'MEHTAMHU 1 CO BPEMEHEM IIPEBPAIIACTCA B KaMHHU.

W30bITOuHAs cekpelus XOJecTeprHa C JKEMYbl0 — ONMH M3 MEXaHM3MOB KaMHEOOPa30BaHMS B HKEIYHOM
my3bIpe. DTO MOXKET MMETh MECTO NP OXXUPEHHH, BEICOKIOPUITHON ueTe, IpreMe HEKOTOPBIX IPEenaparoB, B
YaTHOCTU KiI0(pHOpaTa, W, MO-BUAUMOMY, 0OycioBieHo moBbimieHneM aktuBHocTH [ MK-KoA-penykrassl,

y4JacTBYIOIIEH B CHHTE3€ XOJIECTEpPUHA B MIEUECHH.

INoHmkeHHas CeKpeLys >KeMYHbIX KHCIOT M (ocHoIMNHIoB — elle OJHA NpUYHMHA KaMHEOoOpa3oBaHHS —
HaOJIfoaeTcs MpU BPOXKACHHBIX HapYIICHUSAX OOMEHa BEIIECTB (CYXOKMIbHO-MO3TOBOW KCaHTOMATO3, PYTHe
penkue OONE3HM) W HAPYIIEHHH KHIICYHO-TIEYCHOYHOTO KPYyroodopora (UIMTETBHOE MapeHTepalbHOe
MIUTaHWE, PE3EKLUS MOAB3AOMHON KHuIIKH). Kpome Toro, y OOMBIIMHCTBA OOMBHBIX C KETUYHBIMH KaMHIMHU
MIOHIKEHA AaKTUBHOCTH XOJIECTEPHH-7-aldb(pa-THIPOKCIIIA3bl (3TOT (EpMEHT NMPUHUMAET yJ9acTHE B CHHTE3E
MIEPBUYHBIX JKEITIHBIX KHCIIOT).

Dochomumuap UTPAIOT BYKHYIO POJb B TUTOTEHE3E. 3/1€Ch NMEeTCs B BULy 00pa3oBaHue Ne(EKTHHIX BE3HKYIL.
OOGBIYHO XOJeCTepHH U (HOCHOMUIUIBI CEKPETHPYIOTCS B JKENMYb B BUJIE JIBYXCIOHHBIX BE3HKYIN, KOTOpBIE
OTJIMYAIOTCS HECTAOMIBHOCTBIO W TIPEBPAIIAIOTCS BMECTE C JKEIYHBIMH KHCIOTAMH B JPYTHE arperarsi, B
YaCTHOCTH B MHIE/MUIBL. Jlns o00pa3oBaHMS CMENIAHHBIX MHIENI B OOJBIIEH CTENEHW WCIOIb3YIOTCS
dochomunumel, YeM XomecTepuH. B pe3ynbTare HecTaOWIBHBIE BE3HWKYNBI, OOraTeieé XOJECTEPHHOM,
o0beANHSIOTCS B Ooilee KpYyMHBIE MHOTOCIOWHBIE BE3WKYIBI, W3 KOTOPBIX 00pa3yloTCs KPHCTAIUIBI
XOJleCTEepHHA.

VY OoJbIIMHCTBA TIOACH C MEPECHIIIEHHON KETIbI0 KaMHHI He 00pa3yIoTCs, TaK KakK JKeTdb TIOKHUAAST KETIHBIH
Iy3bIph paHbIE, YEM YCIIEBAIOT 00pa30BaTHCS 3apOIBIINHN KPHCTAUM3AIMK XosectepuHa. Ilomaraior, 4ro
TIEPECHIIICHHUIO JKETIH XOJIECTEPHHOM CIIOCOOCTBYIOT JIBa JIOMONHUTENBHBIX (akTopa: 1) yMeHbIIeHne pe3epBa

KEJIIYHBIX KHCJIOT, 2) YCUWJICHHOC MMPEBPAICHUC XO0JIEBOM KHCJIOTEI B JAC30KCUXOJICBYIO.



HepBoe MOKET OBITh CJICACTBHUEM YCKOPCHHOI'O MPOXOKACHUA NIEPBUYHDBIX KCIYHBIX KUCIIOT U3 TOHKOM KHIIIKH
B TOJICTYIO, BTOPOC — YCWJICHHOI'O ACTHAPOKCUIIUPOBAHUA XOJIEBOM KHUCIIOTHEI U YCKOPCHHOI'O BCACbIBAHUSA

00pa3zyromiencst py 3TOM J1€30KCUXO0JIEBOI KHUCIIOTHI.

B nuroreHHO# KemuM YCKOPEHO O0Opa30BaHUs TaK HA3bIBAEMBIX 3apOJBIIICH KPUCTATUIM3AIUH (METKHX
KPHUCTAJUTHKOB MOHOTHJIpaTa XOoJecTepuHa). FIMEHHO 3TOM OCOOCHHOCTBIO JIMTOTCHHAS JKEYb OTIMYACTCS OT
HopMmanbHOH. K mpenmpacmonararormuM — 3ToMy  (pakKTOpaM = MOXKHO ~ OTHECTH  TNIHKO3aMHUHOTJIHKAHBIL.
[pemsaTcTByrommM (akTopaM 00pa30BaHHIO 3aPOABIIICH KPUCTAILTU3AIMH OTHOCAT armonpoTenHsl Al u A 2 u

HEKOTOPLIC TJIMKOIIPOTCUIbI; UX HCAOCTATOK TAKIKE CTUMYIUPYET KaMHeO6paBOBaHI/Ie.

INonararot, 4To0 00pa30BaHKUE W POCT KPUCTAIIOB MOHOTHAPATA XOJECTEPHHA MPOMCXOIUT B MYIIHHOBOM Telie
Ha TOBEPXHOCTH CIU3UCTOU. CHsHHE BE3UKYJ MPUBOAUT K OOPA30BAHHUIO JKUAKHUX KPHUCTAJIOB, KOTOpBIE, B
CBOIO Ouepe/lb, MPEBPAIAIOTCSA 3aTEM B TBEPJbIe KPHCTAIBI MOHOTHIpATa XolecTepuHa. JlambHermid poct
KPHUCTAJ/UIOB TIPOUCXOIMT B PE3YJIbTaTe OCAXKICHHS MOJIEKYNT XOJECTEPHHA U3X MEPECHIEHHBIX UM MPOCTHIX U

MHOT'OCJIOMHBIX BE3UKYII.

Beinenenue xonecreposna B xKETYb JOHKHO COMPOBOXKIATHCS MPOIOPLMOHAIBHBIM BBIIEICHUEM KETUHBIX KUCIOT U
(dochonunuaoB, yaepKUBAIOMMX THAPOPOOHBIE MOJIEKYJIbl XOJNecTepoiia B KETUYM B MHULEIUIIPHOM COCTOSHHU Y
OonpIIMHCTBA  OONBHBIX  JKETYHOKAMEHHOH  Oone3Hpto  axkTuBHOCTH [ 'MI-KoA-pemykra3sl — IOBBIIIEHa,
CJIe/IOBATENIbHO YBEJIMYEH CHHTE3 XOJIECTepolia, a aKTHBHOCTh [-0-THIPOKCHIIA3bl, Y4acTBYIOIIEH B CHHTE3€
KETUHBIX KUCJIOT, CHW)KEHA. B pe3ynbrare CHHTE3 XOllecTepoiia YBEIW4YEH, a CHHTE3 XETUHBIX KUCIOT W3 HEro
3aMCJICH, YTO MNPHUBOAUT K JUCIIPONMOPHHU KOJIMYECTBA XOJECTEpOJIa U JKETUHBIX KI/ICJ'IOT," CEKPETUPYEMBIX B
WETYB.

Ecnu 3TH mponopiuy HapyIieHbl, TO XOJECTEPOJI HAYMHAET OCAXKIAThCS B HKEITYHOM Iy3bIpe, 00pa3ysi BHavaje
BSI3KHH OCaJIOK, KOTOPBI MOCTENEHHO CTAaHOBHUTCS Oosiee TBEPAbIM. VHOrAa OH MpoONUTHIBaeTCS OWIUPYOHHOM -
MIPOOYKTOM pacraja Tema, OenkamMu M coisiMM Kanblua. Kamuu, oOpasyromumecs B KETYHOM ITy3bIpe, MOTYT
COCTOATH TOJBKO M3 XOJlecTepoia (XOJIEeCTepUHOBbIE KAMHU) MIIM M3 CMECH XoJllecTepoia, OunpyOunHa, OelIKoB H
Kasplus. XOJECTEPHHOBBIE KaMHH OOBIYHO OE€JIOro LBETa, a CMEIIaHHbIE KAMHU - KOPHMYHEBOI'O IBETa PAa3HBIX
oTTeHKOB. [IpnunH, NpuUBOAAIINX K U3MEHEHUIO COOTHOLICHUS JKEMYHBIX KUCIOT M XOJECTEpPoa, B JKEIIH MHOIO:
nuia, Oorarasi XOJECTEPOJIOM, THIIEPKAIOPUAHOE IMUTaHUe, 3acTOM JKEMUM B KEIYHOM Iy3bIpe, HApYyLICHHE
SHTEPOrenaTHYeCKOW LUPKYISIIUKM, HAPYIICHHUS CHHTEe3a KEMYHBIX KHCIOT, MH(EKIHMU KETYHOro my3bips. Eciu
KaMHH HauMHAIOT MEPEMEINAThCsl U3 JKEMYHOTO My3bIps B JKEMUHBIE MIPOTOKH, TO OHH BBI3BIBAIOT CNA3M KEITHOIO
My3BIpS M MPOTOKOB, 4TO OOJNBHOM OLIymIaeT KaK HPHCTYI CHIbHOH Oonmu. Eciam kameHp mepekpbiBaeT HMPOTOK
HEKOTOpOE BpeMsl, TO HapyllaeTcs IMOCTYIUIEHHE >KEMYM B KHUIICYHMK, KEMYHBIE IMMIMEHTHl MPOXOIAT 4Yepes
MeMOpaHBI TeaTONUTOB B CTOPOHY CHHYCOHJIOB U ITONAJal0T B KPOBb, YTO IIPUBOAUT K PA3BUTHIO 00-TYpannOHHON
(monmeuénouHo# xentyxu). OmHuMm u3 ciencteuidl HapymeHus Oamanca XOJI (mum) + XOJI (cunt) = XOJI
(3kckp) = Keau.kucsi (IKCKP)SBISETCS TUTIEpXOecTepeHeMus 1 kemdekamenHas oomnesns. [Ipu JKKbB B sxemanom
My3BIpe M €ro IPOTOKaxX 0O0pa3yroTCsi KAMHU B pe3ylIbTaTe OCAKICHHMS M KPHCTAIM3ALMH KOMIIOHEHTOB XKEITYH —
xonectepuHa W OwimpyOomHa. OOBMHO 3TO XonecTtepuH. OOpa3oBaHHE XOIECTEPHHOBBIX KaMHEH IPOMCXOAUT
BCJICACTBHE YBEIMUYECHUS KOJ-BAa XOJIECTEPHHA B COCTABE JKEIYHM M YMEHBIICHUE CHHTE3a KHUPHBIX K-T. OcakIeHHIO
XOJIECTEpHHA B JKETYHOM ITy3BIPE CIIOCOOCTBYET 3aCTOH KETUHM, BOCIAINTENbHBIC 3a00I€BaHI KETIHOTO ITy3bIpA U
ero TpOTOKOB. lleHTpaMM KpUCTAIUIM3AaLMM XOJNECTEPHHA MOTYT CIYXHTh KOHIJIOMEpaThl Oelka WIH
CITYIIMBAIOIINECS KIETKH SIHUTEIHA.

IIpeacraBienne o OuocuHTese W KkaTabonuzme ochomunuaos u  raukoaunuaos. CuHres
¢ochonununos: nanuiriueprH UCTIONB3YETCA U IS CHHTE3a (POCQOIUITHIOB,

Hanpumep, nenutuna:

CH>-O-OC-R IM® CH>-O-OC-R

| LID-x0muH |

""""""""""""" # CH-O-OC-R’ CH-O-OC-R
| Tpancoepasa |

CH,-OH CH,-O-PO-OH CHjs
JTUATIIITITATICPUH | |

O-CH,-CH,--N-CHj3



nenutuH CHs

Just curTtesa GochOMUITHI0B U TIUKOIUIUIOB - TJIaBHBIX CTPYKTYPHBIX KOMIIOHEHTOB MEMOpaH KJIETKU, KpoMe
TUIMAYHBIX KOMIIOHEHTOB JIMMUAOB (IIHIEepodOchAaT U )KUPHBIE KUCIOTHI) HEOOXOMUMBI C(HMHTO3UH, XOIHH HITH
KOJIAMHUH, CHAJIOBbIC KHCJOTHI W JPYrHE TMPOH3BOIHBIC YIrAeBOAbL. Konamur u XOAUHCHHTE3UPYIOTCS W3
AMHUHOKHCIIOTBI  cepuH. JlOHATOPOM METHIBHBIX TpPyHOIl TPH CHHTE3¢ XOJHMHA CIY)XUT METHOHHH,
TIPUCYTCTBYIOIINH B KIIETKaX B (hOpMe S-adeHo3urmemuonuna:

S-ARHOSAOMODKTEHR
00 1
(H.CHCOOH T CHyCHy S-apesosiniernons CHy:CH
| ] ] | iyl
O NH,  senplowcmass O NH; wemmmpasiogepaa OH Nz (CHy)
iR ROTAMEH X0

Konamun oy Bo3eficTBreM KonaMuH (pocOKUHA3El aKTHBUPYETCsS 00pa3ys koaamuh hocham
Ald
CH-CH: AT®T CH:-CH:
Lo =1 d

OH NH: xnAata 0 NH:
KOMAMHH |
HO-P=0
| wonamumpocdar
OH

Cunre3 rmkonunuaos: CHHTE3 TJMKONUIKAOB HICT HAa MeMOpaHax SHIOMIA3MATHYECKOrO PETHKYIYMa,
OGpa3oBaBuIMecs] TIUKOJIMIKABL Pa3MEIIAOTCS Ha TOBEPXHOCTH MeEMOpaHbl, BBICTHJIAIONMICH LHCTEPHEI
9HAOIUIA3MATUYECKOro perrkyinyma. OTcioma OHH TPAHCHOPTHUPYIOTCS B ammapar [omb[KH U, BKIKOYAsCh B
cocTaB HapyKHOMH HIOBEPXHOCTH IUIa3MaTHICCKHON MeMOpaHbl, BBIXOJSIT u3 KIICTKH.
CuHre3 c(HMHro3uHa, INIABHOTO CTPYKTYPHOTO KOMITOHEHTa CHUHroQoc(aThioB M TIMKOIUIKAOB, TAKKE B
OCHOBHOM HJIET B [ICUCHH. VICTOUHUKOM CITY)KHT aMUHOKHCIIOTA CEPHH U MaabMHUTOMIT-KOA.

o,

CHy{CHy)y»CHyCHCO-SKoA  HOOC-CH-CHy-OH ONCH=0 T
pamaomont-KoA  + |

_—
NH; (Mn++)
CepHH
HAJI®
T HSKoA DA/ H,
HAIOH; T CH(CHy)rCHyCH;CH-CH-CHyOH  oALT
. | 34 | _———
OH NH; Acrwaporena
HTHAPOCH HHTO XM
CH¢(CH)-CH=CH-CH-CH-CH,-OH
1 |
——n OH NH;
cdunzoTun

Ilox Bo3meiictBueM (epmeHTa CcHUHro3MH-aumnTpaHcdepassl K  COUHIO3MHY NENTHAHOHW — CBS3BIO
MIPUCOETUHSACTCS KUPHAS KUCIIO0Ta 00pa3yeTcsl mepaMuL:

(CH{CHyky-CH=CH-CH-CH-CH;-OH HS-KoA
N o

| | ,

OH NH, RLO-SKoA
Crerosan COmOsHRARTNaobeps
R CH;{Giﬂ.rCHﬂ'(ITHCIH-CHyOH
OH NHOCR wepanwnd

Hanee x nepamuay npucoenunsercs gpocdoxonnn obpazyercs chunroznadochatiy chuHroMmuenH:



CH{CHo)yCH=CH-CH-CH-CH,-OH
| | L10-xomi
OH NH-OC-R +
qepomud
0

I
CHy-{CHz-CH=CH-CH-CH-CH-O--P-0-CHy-CHy N'= (CH3)y

| | |
o OH NH-OC-R OH
CHUNZOMUETUN

Ionsitue o chuHronunmuaoszax. Kara®onus3Mm TIIHKOIUIHIAOB O0ECIEUMBACTCA TPYIINOA cHelUISCKUX
(epMEHTOB ~ HaXOMAIMXCI B  JU30cOMax. OJTO0  cUHroMHenuWHa3za,  OeTa-INIIOKTO3HMIa3a,  Oera-
ralakTO3WITHIPOiasa, anbda-ralakTo3uaasa, rekcosamuannasa A u B u apyrue. CyliecTByeT OKOJO AECsATKa
crierupUIECKUX JTM30COMHBIX OOJIe3HEH HAKOMIEeHHs - COUHTOMUMKI030B (TIHMKOMUNKI030B). OAHHM U3
cunromumnumo3os sisercs Oonens ['ome (Gaucher), Hacmexyemas 1Mo ayToCOMHO-peliecCHBHOMY Tumy. Ilpu
9TOM 3a00JICBAaHUM NPOUCXOAMT HAKOIUICHHE B KJIETKaX MEYCHU CENE3CHKH, JIETKUX W JAp. IVIFOKO3WIIIepaMua
(uepebpo3nna) BCICACTBHE MOBPEXICHUS (hepMeHTa OeTa-IIIIOKO3MAa3hl, Pa3pyIIaroiero 3TOT IIUKOIHUIH Ha
[JIOKO3Y M [epaMujl. DTO MPUBOAWT K YBETMUYCHHIO MMEUYCHH U CENE3CHKH B 4-5 pa3 M0 CPaBHEHHH C HOPMOIA.
Pa3BuBaercs aHeMusi, 3aIepPKHBACTCS YMCTBEHHOE Pa3BHTHE, HEPEIKH SIBICHHS TEeMOPPAarn4ecKoro uaresa,
octeornopo3. B cBA3M ¢ uHPHWIbTpaIMed JEerKuX KIeTKaMH [oIe MOSBISIOTCS MPU3HAKK IbIXaTelbHOU
HEOOCTAaTOYHOCTH. PenTreHonornueckue U3MEHEHUS B JIETKUX HAIIOMUHAIOT MI/IHI/IapHI:Jﬁ Ty6ep1<yne3. HpOFHO3 HE
OnaronpusiTeH.

Jleuenue xenyHOKaMeHHOM Oone3HH. B HauanpHOI cTaany 0Opa3oBaHusl KAMHEW MOXKHO ITPUMEHSITh B KAUECTBE
JIEKapCcTBa XEHOJIE30KCUXOJIEBYIO KUCIOTY. [lonanas B kEMUHBIN My3bIph, 3Ta KETUHAS KUCIOTa OCTENEHHO
pacTBoOpsieT 0caoK XoJecTepoa (XOIeCTepUHOBbIE KAMHH), OTHAKO 3TO MEJICHHBIN MPOIIECC, TPeOyIoHi
HECKOJIbKUX MECSIIEB.

| IlepedyeHnb BONPOCOB /ISl NPOBEPKH KOHEYHOT0 YPOBHS 3HAHUIA:

1. ’KemunoxkaMeHHas 60JIe3HB OMpeeTICHNUE.

2.91uonoryus AaHHOM MaTOJIOTHU.

3.Knuanueckas kapTHHA.

4.PHOXUMHUYECKHUE TTOKAa3aTeIH MIPH KETIHOKAMEHHON 0O0Ie3HH.

Il CamocTosiTe1bHaAsI padoTa 00y4aIOLIMXCS:

CocTaBUTh MEHTAIBHYIO KapTy 10 TeMe: « BHOXUMHYECKHE OCHOBBI Pa3BHUTHS XKETUYEKAMEHHON OOJIE3HMY.
111 Cnincok ucnoab3yeMoil TuTepaTypsbl:
OO6s3aTenpHast:
1.E.C. CEBEPUH «BHOXUMHU», MOCKBA 2004;
2.E.C. CEBEPMH «BUOXUMUS C VIIPAXKHEHUAMU U 3AJAYAMU», MOCKBA 2008.
JononHurensHas:
1.IHTEPHET PECYPCHI
2. MATEPUAJI KOHCITEKTOB 3AHATH S



Tema: DBuoxumuyeckne acmeKkTbl Ppa3BUTHsSI aTepockiepo3a. Pouas arteporennsix (JIIIOHII, JIITHII)
JIMNONPOTENA0B B PA3BUTHH ITOMH MATOJIOTHH.
ATepockiiepos - OTJIOAKEHHE XO0JIECTEpHHA B CTEHKaX COCYJ0B (XO- JIeCTepHHO3) HaOloaeTcs B IF00OM BO3pacTe,
Jaxe B geTckoM. Kak npaBuiio, aTepockiiepo3 BO3HUKAET P COUYETAHHOM JISHCTBHH (PaKTOPOB JIBYX THIIOB:
1. Tex, KoTOpbIe BEIyT K MOBPEXIEHUIO CTEHOK COCY/I0B;
2. Tex, KOTOpBIE BHI3BIBAIOT HAPYIICHUS B OOMEHE XOJeCTepHHa 1 APYTHX (ppaKumii TMuIoB.
K mepBoMy Tumy oOTHOCSTCS Tak Ha3bIBaeMble «(aKTOpbl pUCKa»: KypeHHe, THIOAWHAMMS, 3arps3HEHHE
OKpY)Kalollel cpezapl, Bemyllee K IMOMaJaHUI0 B OpraHu3M KceHoOmoTukoB (¢ropuap, CO, H2S, cBu—Hen,
OEH30I1, COEIMHEHUs] PTYTH), CTPECC, apTepHajlbHas TUIEPTEH 3Hsi W T.JI. B CTEHKax cocymoB 3TH (haKTOpHI
YCUIIMBAIOT TIEPEKMCHOE OKHUCICHWE JIMNHUIOB M, KaK CJEJCTBHE, BO3HHKAET IIOBBIIIEHHE COCY "IHUCTOU
TIPOHUIIAEMOCTH.
Bropas rpynma npuuuMH - HapylleHHE COOTHOIICHMS pPa3IM4YHBIX TPAHCHOPTHBIX (OPM XOJEeCTepHHA.
CooTHolIeHre 00bIYHO OLIEHU "BalOT METOAOM BhIUHMCIEHHs Kod(uunenTta areporeHHocty kposu (KaK):

_ ONi a1 éé — ONEAT

CNEAT

KaK

On noxka3siBaer cootHoumeHne XC B JIHII, xoropele ero mocraB—nstoT k TkaHsM, k XC B JIBII, xoropsle
coBepiaroT oopatHeii po—ecc. B Hopme KaK < 3. Y GonbHBIX aTepockiepo3oM oH > 5.

Y HOBOpOXJICHHBIX YPOBEHb OOILIEro XolieCTepUHa (CBOOOAHOIO M ICTEPUPHUIIMPOBAHHOI0) B CHIBOPOTKE KPOBHU
CHW)KEH I0 CPaBHEHHWIO C B3pOcibIMH B 3-4 pa3a. CHIKEHHE CKOPOCTH ICTepU(HKALUN XOJIECTEPUHA MOXKET
ObITh 00yciioBiieHO HHM3KOM akTHBHOCTHIO JIXAT m m3menenuem cocraBa JIBII. Cpenn KHpHBIX KHCIOT B
cocraBe 3(u—poB XxosecTeprHa npeodaaloT ONEHHOBAs, MaJbMUTHHOBAS, apaXU JJOHOBAs. Y TOJ0BaJbIX JNETeiH
coziep)kaHue OOIIero XonecTepyHa yBe JIM4MBaeTcs B 1,5-2 pa3za B OCHOBHOM 3a CHUET 3CTEPH(HULIUPOBAHHOTO
XONeCTepUHa, NpHYEeM JONsA JIMHONEBOM KHCIOTHI B HHUX Bo3pacraer. Koadduiment »screpuduxaiyn
YBEIUYMBACTCS, HO €lle HMXKe, yeM Yy B3pociblx. K 12 romam ypoBeHb XonecTepuHa IOBBIIIACTCS 3a CUET
YBEJIMYEHUST CBOOOAHOTO M 3CTepU(HUIMPOBAHHOTO XOJECTEPUHA M JOCTUTaeT BEJIMYHMHBI, CBOMCTBEHHOM
B3POCIIBIM.

Jlunmuzasl He pacTBOPSIOTCS B BOAHBIX (pasax oOpraHu3Ma, I09TOMY HMX TpPAHCHOPT KpPOBbIO U JHMQOI
OCYILIECTBIISIETCS B BHAE KOMIUIEKCOB ¢ Oenkamu U (ocoaunmuaaMu, KOTOphIE Ha3bIBAIOTCS JIUIOIPOTEHHAMHU
(TpaHCTIOpTHBIE (POPMBI JIUITHIOB).

MetonoM yIAbTpaleHTPU(YTUPOBAHUS PA3IMYAlOT TPAHCIOPT "HbIE ()OPMBI B 3aBHCHMOCTH OT IUIOTHOCTH:
XHIOMUKPOHBI (XM), nmunonporeuss! odeHs Hu3Kou mioTHoctu (JIIIOHII), nunonporenHsl HIU3KOM MIOTHOCTH
(JIITHII), munonpotenHs! Beicokoi miotHOcTH (JITIBII), munonpoTenHbl 0O4eHb BBICOKOH IJIOTHOCTH.
CyIecTBYIOT TakXKe IPOMEXYTOUHbIe (OPMBI B MeETa0OIM3ME JIMIIONPOTEHHOB: OCTAaTOYHBIE XMJIOMHKDPOHBI
(XM-0CT) ¥ TUHONPOTEUNHBI IPOMEXYTOUHOH (cpeaHeit) mrotHoctH (JITIIIIT).

Io amexTpodopeTnaeckoil IMOABMKHOCTH 110 OTHOLIEHHIO K IIOOYIHHAM JIUIIONPOTEHHBI PA3IMYaloTCs: a, B, Ipe-
B-JIMTIONPOTEHUHBI. XWJIOMHUKPOHBI OCTAIOTCS Ha CTapTe, MOZOOHO y-Iiio0ynuHaM. JIMMONpOTEenHbI NMEIOT
nBoiiHoe obo3nauenue JITTOHII — npe B mumonporewnnst, JITTHIT - B-mumonpotensst, JITIBII - a-numonpoTenHsL.
JIMONpPOTENHBI - CIOXKHBIE KOMIUICKCHBIE COEIMHEHUS, NMEI0 e XapaKTePHOE CTPOEHHE: BHYTPHU
JIUMOTIPOTEUHOBOM YaCTUIIBI HAXOAUTCA XHUPOBasi Kt (SApO), COmep Kalias HETOMSPHBIC JTUITHA bl
(TpurnuLepuabl, cTepu(UITNPOBAHHBINA XOIECTEPHH); OHH OKPY “KEHBI 00OJ0YKOW, B COCTAaB KOTOPOH BXOIAT
(dochomumuel, 670K, CBOOOIHEIH XonecTeprH. @ochomumuapl 1 HeICTEPUPHUITIPOBAHHBIN XOJIECTEPHH
pAacIoNOXXeHbI B HAPYKHOW 000JIOYKE TaKUM 00pa3oM, YTO MOJSIPHBIE TPYHITEl (PUKCHPOBAHBI HAPYXY, a
ruapod0OHbIE KUP "HO-KHUCIIOTHBIE «XBOCTBI» - BHYTPh YaCTHIIbI, U KaKas-TO MX 4acTh Jake IOrPyKEHa B
munuaHoe sapo. Kpome dochonnmmnos Ha mo—BEpXHOCTH HAXOMATCSl OCIKH - aroNpPOTEHHBI, KOTOPHIE
CHHTE3MPY "I0TCA B TIporiecce (YOPMHUPOBAHMUS CTPYKTYPHI JIMTIONPOTENHA U MOTYT

TepeIaBaThCsl OT OJHOTO THIMA JIMMOMPOTEHHOB K APYTUM, ONPENEisis JalbHEHIIee MPEBPAIICHHE U BBITONHSSL
pa3zHooOpa3HbIe (PYHKITUH:

1. TlomoratoT conrOOWIU3UpOBaTh AGHUPHI  XOJECTEPUHA W TPUIIMICPHIBI, B3aMMOACHCTBYS  C
dochomummamu.



2. PerynupyloT peakuuy JIMOHWIOB, JIMIIONIPOTEMHOB ¢  QepMeH TamMu, TakuMu Kak JIXAT
(JlenuTHHXOJNIECTEpUHAIMIITPAHC(Epasa), JTUMONPOTEHHIINIIA3a, IEYCHOYHAs JINIa3a.

3. Cas3bIBaroTCs € pelienTopaMy Ha MMOBEPXHOCTH KJIIETOK, ONPE IENSS MECTO 3aXBaTa U CKOPOCTH JIerpajannui
KOMITOHEHTOB JIMIIONPOTEMHOB, B YaCTHOCTH XOJIECTEPHHA

Pasnmuuaror: amonporenssr Al, AW, B-B100uB48,C-CI,C I, C

I11. b. Onu oTiIMUAIOTCs 11O MOJIEKYJISIPHOIM Macce, CTPOSHUIO, BBITOTHIEMBIM (DYHKIHSIM

XWIOMHUKPOHBI 00pa3yloTcsi B ONUTEIMHA TOHKOTO KHIIEYHWKA, TpaHcrnoptupylor TAI  3K30reHHOro
MIPOUCXOXK/ICHHS U3 KUIIEYHNKA B TKaHH. DTO camble KpynHble (d - 6onee 120 HM), HO caMble JIETKUE YacTHIIBI -
UX IIOTHOCTH Konebnercs ot 0,92 mo 0,98 r/mi. benkoBas gacts npencrasnena apoB48, Co, E. Konnentpanus B
mwiasme - 0,8-1,5
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JITIOHII cuHTe3upyroTCs M KJIETKax IMEYeHH U TpaHcnopTupyroT sHuoreHHele TAI. benkoBas wacte
npencrasiena apoB100, Cr, E (cneasr), d= 30-100 am, mwiotHocts 0,96 - 1,006 /Mt
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JITIIIT - obpasytorcs B kpoBu u3 JITIOHIT (mpomexyrounast ¢pop—ma npesparuenus JITTOHIT 8 JITTHIT).
[TnorHocts 1,006-1,019. Co—nepxat 2 5% TAI", 30% DXC, 8% XC, 23% dJI, 11% Oenka.

JIITHIT - cunTesupytotcs B miasme kposu u3 JIIIOHIL, siBnsitorcst TpaHcmo THOHM (opMoOi XollecTepuHa B
TkaHu. benok npezncrasied apoB100, d= >1-100 uwm, ynensusiid Bec 1,019 - 1,063 r/mn. Konnentparus B
wiasme - 3,2-4,5 r/m.
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JITIBII obpa3yrotcs B rematormrax. benok, mpeacrasien apoA, Cm. E. d ux xonebmercs or 7 no 15 am (310
caMmble MaJeHbKHE, HO CaMble TSDKENbIe JIMMONPOTEHHBI), yaenbHbiii Bec 1,063-1.21. CuH- Te3upyroTc Kak
MIPEAIIECTBEHHUKY B TMEYEHH, OOOTaIaloTcs XOJNSC TEPUHOM B KpPOBH, BO3BPAIIAlOT H30BITOYHBINA
XOJIECTEpUH B TICUCHb U MTOCTABI 10T anonpotenHsl B apyrue JIII. (Hanpumep, apoCn, E B Xuno-MHUKpOHEI).
Konnenrpanus B masme - 1,3-4,2 r/m.



JITIOBII - d - 5-30 um yzaembHbI# Bec - Boite 1,210. Coaepxat cBA3aHHbIC ¢ aTbOYMUHOM XUPHBIE KUCIIOTHI,
KOTOpBIE MPEICTABISAIOT COO0H TPAaHCIOPTHYIO (hOPMY JIMITUAOB, MOOMIIM30BAHHBIX U3 KHPO “BBIX JIEMO MPU
y4acTHH YYBCTBUTEIBHOW K JEHCTBUIO TOPMOHOB JIM Ma3bl JKUPOBOW TKaHW (KUPHBIE KHUCIIOTHI B KPOBH
a/1cOpOMPOBAHBI HA TIOBEPXHOCTH CHIBOPOTOYHOT'O ATbOYMHHA).

MeTtaboIi3M JTUHIOMPOTEHHOB.

PecruHTe3MpOBaHHBIE B ANUTENHANBHBIX KJIETKaX KHIIEYHHWKA TPUIIHLEPUIbl M (OCHOIUIHIBI, a TaKKe
NOCTYNUBIIUI B 3TH KJIETKH XOJIECTEPUH (37€Ch OH YaCTHYHO dTEPHMUIMPYETCS ), COSIUHSIIOTCS ¢ OCHOBHBIM
0eNKOM XWJIOMHKPOHOB apo B48, KoTOpbIli CHHTE3MpyeTCcs B JHTEpPOIMTaX W OO0pa3yroTcs He3pelble
XUJIOMHKPOHBI. OHM U3-3a CBOMX OOJIBIIMX Pa3MepOB HE CIIOCOOHBI POHUKATH B KPOBEHOCHBIE KAIMILISIPBI U
i byHAMpYIOT B TUM(pATHUECKYI0O CHCTEMY, a 3aTeM B KPOBOTOK. B kpoBu He3penbie XM momydaroT or
JIIBII anonpo- teuns! Cii. E, npespamasice B 3pensie. Apo Cri, BXoAsuwmii B coctaB XM, B3auMOJeHCTBYET
C JIMIONPOTEHHIINNA30H, JOKAIM3YIOIEHCsT Ha ITOBEPXHOCTH DSHIOTENUS COCYJOB, AKTHBHPYET ee U
ruaponu3y- et TAD' B coctae XM 110 riiniieprHa ¥ CBOOOJHBIX YKUPHBIX KHCIOT. [ JIMIIEpHH NEPEHOCUTCS B
neueHb, CXKK okucnsioTcss B TKaHAX Wi AenoHupyorcs B Buae TAI. OcrtatouHble XHIOMHUKPOHBI
(ctpykTypbl, 0Opa3oBaBimecs 3 XM nocne ynaneHus ocHOBHOW 4acti TAI') 3a—XBaThIBAIOTCS TIEYEHBIO
yepe3 peLenTopsl, cBsa3blBatomue apoE. B re- matouurax oHM MoABepraroTcs THAPOIUTHIECKOMY AEHCTBUIO
JM30- COMAQJIBHBIX (DEPMEHTOB, B pe3ylbTaTe OCBOOOKAAIOTCS XOJICCTEPHH, JKUPHBIE KHCIOTHI,
aMHHOKHUCIIOTBI.

B nedeHu xonecTtepuH, CUHTE3UPOBAHHBIM IeNaTOLMTAMU M IOCTYNMBIIMKA M3 OCTaTO4YHBIX XM, BMeEcCTe C
npyrumu unuaamu, Bkiodaercst B JITIOHII, koropeie obpasytorest ¢ yqactiem apo B100 (cuntesupyercs B
He4YeHu). B aHA0IUIa3MaTHYECKOM PETHKYIyMe W am—napare ['ofpaxu JTUHNONPOTEHHBI YIAKOBBIBAIOTCSA B
MIOKPBITEIE MEMOpaHOil My3bIPPKM M BBIBOISATCS C IIOMOIIBIO 3K30IMTO3a. B KpoBb CEKpeTHpyrOTCS
uespensie JITIOHIL, u mnomyuyas or JIIBII apo Cn u apo E, craHoBsiTCS 3penbIMH, CIIOCOOHBIMU
B3aMMOJICHCTBOBATh C JIM- MONPOTeHHIUNAa30i. Jlumonporennnu-naza crnocodctByer ruapoiausy TAI, B
JIMIIONPOTEMHAX BO3pacTaeT OTHOCHTENIBHOE COIEp)KaHHE XOJNeCTepHHa U ero 3(HpOB, YBETHUHBAETCS
IUIOTHOCTh U yMEHBIIAIOTCS JHHEHHBIE pa3Mepsl. B pesyasrate JITIOHII npeBpamatorcs B JITIIIIL, a 3aTem B
JITTHIL.

Wmenno JIITHIT u JITIOHII pacnozHatoTcs penenTopaMu KIeTOK

-«JIITHII-penenrtopamm», KOoTopble cBsa3biBatoTcs ¢ apoE u apoB100 u obecnequBatoT sHmonu-1o3. Kierku
CIIOCOOHBI PETYIMPOBAaTh MOCTYIUIEHHE XOJIECTEPHHA ITyTeM YBEINYEHHA, JIMOO YMEHBIICHUS KOIWYECTBA
CBOOOIHBIX pEIenTopoB. B HOpME B3aMMOOTHOMIEHHE DEHENTOPOB SHIOTENHANBHBIX KieTtok ¢ JITTHIT
OCYILECTBISIETCS TI0 TIPUHLHUITY OOpaTHOM CBSI3M: aKTHBHOCTH PELENITOPOB H, KaK CIEICTBHE, KOIHMIECTBO
XOJIECTepHHA, MOCTYIAOIIEro, 00OpaTHO MPONOPIHOHAL"HO €r0 KOHIIEHTPAIMU B KJIETKax. BHYTpH KieTKn
JIIHIT cnuBatoTcst ¢ JHM30COMOW C oOpa3zoBaHMeM BTOPHYHBIX Jm3ocoM. benkn, TAI, ®JI u 23X
(xommonenTs! JIITHIT u JITIOHIT) pacmenmsitoTes, a MpOAYKTH pacraia UCTIONB3YIOTCS T HYKI KISTKH.
XomecTepruH MOKET HAKaIUIMBaThCS B IIMTO30JI€ KJIETOK B BHJAE Kamenb 3(QHPOB  XOJECTEpHHA
(aTepudmKanro  XOJNecTepUHAa KaTaumupyeT (EepMEeHT alleTHIIXONeCTe-pHHAIMITpaHCepa3a), OH
OTKJIQJIbIBa"€TC Ha MeMOpaHe KIETKH, MPUHNMas ydacTue B e¢ ()OPMHUPOBAHWM, SBISIETCS MHIMOWTOPOM
KITFOUEBOTO (pepMEeHTa CHHTE3a XOJIECTEpPHHA

- OMI-KoA-penykrazsl. M3-3a Oombimoro comepxkanms xoiectepuHa JIITHIT moryr ydacTBOBaTh B
(hOpMHPOBAHUH aTEPOCKIEPOTHUECKOTO MOBPEXKICHNS apTEPHii, TOTOMY OHU Ha3BaHbI «aTEPOT€HHBIMI).

B meuenu npoucxoaut cuntes JIIIBII, xoTopelii HauMHAEeTCs MPEMMYILNECTBEHHO B ammapare [ onbIku
KJIETOK, TI/Ae 00pa3yloTcs IUCKoOOpasHble HAcIEeHTHble (opMbl. B KpOBOTOKE OHHM YacTHYHO
TiepepacIpeeNnsioTcsl anonpoTenHaMH C JIPYTMMH TPAHCIOPTHBIM (OpMaMH JIMOWIOB W IOCTYMAIOT B
pasnmnunsle opransl. JITIBII, umeromme npumepro B 10 pa3 MeHbIIyI0 MOJEKyIspHYIO Maccy, yem JITTHII,
JIETTKO TPOXOAT MEXIY KIETKaMH SHIOTENHS W 9epe3 CTEHKY COCYAOB M aKTHBHO «3aXBaThIBAIOT



xonectepuH» (cHEUMalOT ero c¢ mnoBepxHocTH kierkn). XC JIIIBII moxpBepraercs aelcTBHIO
nenuTrHXO0NecTepH- HarnTpancdepassl (JIXAT), akTuBHpyeMoOi apoA; W MPOMCXOIUT €ro 3Tepr(pUKaIys.
JIXAT xatanu3upyeT NEPEeHOC OCTaTKOB >KHPHBIX KHCIOT C JIEHUTHHA, npucyrcreyromero B JIIIBII, Ha
xonectepuH. PochaTuamxonuH + xonecTeprH * nmu3opochaTUIIXoarH + 3dup

JIXAT XOJIECTEpHUHA

O0pa3oBaBiuecs 3(hUpPHI X0JIECTEpUHA HAKAILTHBAKOTCA B siape yactuil U JITIBII npeBpamarores B 3penbie. C
JITIBII a¢upsr xonecrepuna nepeHocsarcst va JITTOHII, JIITHIT ¢ momorupio ocodoro Oen—ka-nepeHocurka
(benka, Ooraroro apruHuHOM). B HMX coctaBe 3¢upBl XOlecTepUHA TPAHCIOPTUPYIOTCS B TI€UYEHb, IJIE
MIPOUCXOIUT KaTa—0oJIM3M XoJecTeprHa (MCIONB3YeTCsl Ha CHHTE3 JKEIYHBIX KHCIOT). Takum obOpaszom,
JITIBII, ocBOOOXAasi TKAHM M KPOBH OT M30BITKA XOJECTEpPHHA, OKA3bIBAIOT aHTHATEPOTCHHOE AEHCTBUE U
MOYYMJIM Ha3BaHHE «aHTUaTeporeHHvle». AHTHaTeporeHHocTh JIIIBII cBsi3ana Takke C BBICOKHM
coaepxanueM B HUX DJI, KoTopble pabOTalOT KaK aHTHOKCUAAHTHI.

B HOpMe KoHIIEeHTpamus o01ero xonecrepuna = 3,9-6,5 mmons/n XC JITTHIT - 3,5-4,0 mmons/n XC JITIBIT y
myxunH - 0,9-1,8 mmons/n y xenmus - 1,0-2,1 mmons/n TloBblleHNe KOHIEHTPAMH JIMTIONPOTEHHOB B
IUIa3Me KpoBM NMPUBOAMT K passutuio runepnunonporeuaemun (IJIIT). B 1970 r skcnepramu BO3 Gbuta
npemioxena knaccudukarms [JII, paspado—rannas Frederickson et al.

Tem Hapymenns XomecTepHn TpErTHIEpHIE
THIOIPOTEHHOE IUTA3MEL ILIA3MEL
I — ramepxHETOMEERpO- Hz0rITOK
MOBEIMEH MOEEIIIEHEL
HEMHT XHTOMHEPOHOE
I ramep-{-
mHnoNpoTeHAeMER | H30EMoK JIIIHII | DOBHINEH HIH B B HOpME
Ta HOpME
m30srmok JITTHIT MOBEINEH MOBEIIEHED
16 B JITIOHTI
III o — dmoTHpYEO-
IMaA THIEPIHIONPOTE- H30BITOK MOBRINEH IOBEINEHE]
HIEMHET PEMHAHTOR
W muc XHIOMHKPOHOB H
O-THIIOMPOTEHIEMHA JITHII
. H30LITOK
IV Tom — remep mpe. | ] MOBHINEH HITH B
XHTOMHEKPOHOB H IOBEINEHE]
O-THIIOMPOTEHIEMHA TTIOHI HOpME
V THI — rEmep mpe H30EITOK
{-THIONpOTEHIEMHEA H | XITIOMHEKPOHOB H MOBRINEH IOBEINEHE]
XHTOMHKPOHEMHEA JITOHII

Hapymenne oOMeHa xonecTepiuHa MPUBOANT K aTEPOCKIepo3y. B pa3BuTHn maHHOW MATOIOTWH UTPAET POJIb HE
TOJIBKO THUIEPJIMIIONPO- TEMHEMUS, HO U u3MeHeHue cootHouenus JITTHIT u JITIBIL

CyIIICCTByeT HCCKOJIBKO TCOpPIfI Pa3BUTHUA AaTCPOCKIICPO3a:

*  IlnasmeHHas JUNUAHAS KOHIETIMS TPOUCXOXKICHHS aTEpPOCKIIEpO3a: MOBBIIICHHE KOHIEHTPAINU
ateporeHHsIX JmnonporenHoB (JIITHIT n nx mpemmectsennukoB JITIOHIT) B ruta3me KpoBH MPUBOIWT K
pasButuio 3aboneBanus. ChopMynupoBaHa aHIVIMHCKAM yde HbIM Myant M OT€4eCTBEHHBIM OHOXHMHKOM
Kimumosemv A.H.



*  Ayrommmynnas teopust: MJIITHIT (mogudunmposannsie JITTHIT) nproOpeTaroT aHTHTeHHBIE CBOWCTBA

(BBICTYNArOT B KauyecTBE aHTHIe "HA), HA HUX BBIPA0ATHIBAIOTCS aHTUTENA, 00pa3yeTcsi KOMIUIEKC aHTH TEeH
(JIITHIT) - aHTHTENO, KOTOPBIH MOBPEKIAET COCYIUCTYIO CTEHKY.

Takum obpazom, npu noseiniennn kKontentpayu JITTHIT n JITTOHIT, npu momudukarmu JITTHIT (MJITTHIT -
B HUX TJIMKOIPOTE "MHBI TIOJIBEPTalOTCs JECHATUPOBA-HHUIO, OEJIOK - MNTUKO3WINPOBAHHIO, KUPHBIE KUCIIOTHI -
MIEPEeKHCHOMY OKHCJICHUIO JIMITHIOB, IPOMCXOIWUT YaCTUYHBIA MPOTEONN3, arperanus WIH Jpyrue
n3MeHeHHs1), Tpu 00—pa3oBannu KommuiekcoB MJIITHIT ¢ anTnTenamMu, oHM QarouTHPy FOTCS MOHOIUTAMHU
KPOBH U C ITOMOIIBIO «CKaBEHPKEP» PEIENTOPOB MOCTYNAIOT B MHTHMY COCYIIOB. 31€Ch OHU Pa3pyLIaroTCs,
OCBOOOXK11ast XOJIECTEpUH, KOTOPBHIA HaKaIlUIMBaeTCs B IIMTO30JIe B BUJE Karelb 3(HPOB XOJECTEpHUHA,
TIPUBOAS K 00pa30BaHHIO «IIEHHCTHIX KIIETOK». Hapymaercss QpyHKIMS KIETKH U CyOKJIETOUHBIX OpraHell, 1
oHa TuOHeT. «[leHHCTBIE» KIIETKH, MOrudasi, 0OCBOOOXKIAIOT XOJECTEPUH B MEXKIIETOYHOE HMPOCTPAHCTBO U
(dopMupYIOTCSL aTepoCKIiepeTHiecKue (JUIUIHbIE) MsATHA, a 3areM Osstimku. [lo3ke Ha WX  MecTe
obpasyroT—cst pubpo3Hbie. [lapanmiensHO MPOMCXOIUT arperaiys TPOMOOIIMTOB ¢ 0Opa3oBaHHEM TpoMoOa,
YTO BeJET K CY)KEHHIO COCY/OB. B pe3ynbraTe Hapymaercsi KpOBOCHA0)KEHHE OPraHOB, CIIOCOOCTBYIOIIMX
Pa3BUTHIO Pa3JIMUHBIX OCJIOKHEHHH: WHCYJIbTOB, MH(papkToB. CrenoBaTenbHO, B Pa3BUTHH aTepOCKIEpPO3a
BE/IYLIYIO POJIb UIPaeT MOBBIIIEHHE KOHIEHTPAIMH «aTeporeHHbx» sunonporenHos (JIITHIT, JITTIOHII) u
CHIDKCHHE «aHTHaTeporeHHbx» (JITTBII).
1. Ileab 1esATeTLHOCTH CTYIEHTOB HA 3aHSITHH:
Cmyodenm 0oniceH 3Hambv:
1. Ponp HapymieHust oOMeHa XoJeCTepHHA JUIsl IOHUMAaHUs NIaToreHe3a 3a001eBaHui.
2. Kakue TpancnopTHble (OPMBI JUMKIOB CYIIECTBYIOT; Pa3HOBHAHOCTH JIMTIONPOTEHMHOB M HX
JIMIIUAHBIN COCTAB.
3. JlunomnpoTteuHsl, TPAHCIIOPTHPYIOIIUE XOJIECTEPUH - ATEPOreHHBIE M aHTHATEPOTreHHBIE.
4. Copepxanue xonectepuna B ruiazme kposu B JITTHIL, JITIBII B HopMme, rHIIEpIUIIONPOTEHNHEMHUN.
5. Teopuu pa3BUTHA aTEPOCKIEPO3a.
Cmyodenm 0ondicen ymenn:
1. OueHuTh U3MEHEHNE KAUECTBEHHOTO U KOJIMYECTBEHHOI'O COCTaBa JIMMOMPOTEHOB B HOPME U IPU
aTepocKIIepo3e.
I11. Copep:xxanue o0y4yeHnus.
OcHOBHBIE BOIIPOCHI:
1. HopmanbHble BeNYMHBI KOHLIEHTPALMH XOJIECTEPHHA B IU1a3Me KPOBU
Hapymienne oomena xonectepruHa (THIIEPX0JIECTEPUHEMIH, XOJIECTEPHHO3) - aTEPOCKIIEPO3.
JIumonpoTenHsl, KaK TPAaHCIOPTHBIE GOpMBI TUIHAOB. OCHOBHBIE KJIACCHI JTUIIONPOTECHHOB.
XapakTepUCTHKa OTJEIbHbIX KJIACCOB JIMIIONPOTEHHOB.
MeTtab0onu3M JTUMONPOTEHHOB.
TuIbl TUIEPIIUIIONPOTEUHEMHUH.
VI3MeHeHne TUIoNpOTEeNHOBOTO CIIEKTPA IIa3Mbl KPOBH IIPH aTepockiiepose. Teopuu pa3BuTHA
aTepOCKIIEpo3a.
VI. IlepedyeHb BONPOCOB /ISl IPOBEPKH KOHEYHOI'0 YPOBHS 3HAHUM.
1.  OcobeHHOCTH pacmpenereHNs XOIECTEPHHA B )KHBOTHOM OpTraHU3Me.
2. Jlokanmu3anusi XOJIECTEpPUHA B KIIETKe, cooTHoIlIeHHe cBobonHoTo (HOXC) n
screpudunmpoBarHoro (3XC).
3. HcTouHMKH XOJecTeprHa B OpraHM3Me YenoBeKa (MOHSATHE 00 SK30r¢HHOM H SHIOT¢HHOM
XOJIECTEpUHE).
4.  OcHOBHBIE HCTOYHHUKH IHIOTCHHOTO XOJIECTEPHHA.
5. B kxakux opraHax ¥ TKaHSX CHHTE3HUPYETCS XOJIeCTepHH?
6. OcHOBHbIC 3Talbl OMOCHHTE3a XOJIECTEPUHA.
.
8
9

No gk o

VYcnoBust, HeoOXoaUMEBIE A1 OMOCHHTE3a XOIEeCTepHHA.
MeBaoHOBast KUCIIOTA, €€ PONIb B XOJIECTEPUHOTEHE3E.
I'MI'-KoA-penykrasa u perynsinus CHHTE3a XOJIECTEpHHA.
10. MexaHu3M IeWCTBHS JIEKAPCTBECHHBIX MPEMapaToB, MOJABISIONINX CHHTE3 X0JIECTEpPHHA.
11. TpancroptHbIe (HOPMBI XOJIECTEPHHA.
12. Ilyrn xarabonm3ma xonecteprHa. OKHCICHHE XOJIECTEPHHA B JKEITIHBIC KUCIIOTHI M POJIb (hepMEHTa
7 a-TUIPOKCHIIA3bI B 3TOM TIpOIiecce.



13. Hapymenns oOMeHa XonecTeprHa, UX TPHIHHBL

14. Kos¢pouuuent ateporenHoctu kposu (KaK), ero 3Hauenne B Hopme 1 1pu aTepocKiepose.

15. Meronp! onpeneneHus XoIecTepruHa B IIa3Me KpOBH.

16. TpancriopTHBIE (POPMBI HK30T€HHBIX JIUIHI0B - XWJIOMUKPOHBI, POJIb JTUMQBIL.

17. TpancniopTHBIE (OPMBI JIUIHIOB KPOBH.

18. JIunonporewHsbl, UX CTPOCHUE.

19. XapakTepucTrka arnonpoTeHHOB.

20. Oxapakrepusyiire JITIOHIL, xak ocHoBHYIO TpaHcriopTHY!O (hopmy TAIL sHmOreHHOTO
TIPOUCXOXKICHHUSI.

21. Oxapakrepusyiite JITTHII, kak OCHOBHYIO TPaHCIOPTHYIO (DOp—My XOJIeCTeprHA.

22. ATeporeHHbIE JIMTIONPOTEHHBI, UX XapaKTepPHUCTHKA.

23. AHTHATepOreHHBIE JIUITONPOTEUHBI, X XapaKTepPHUCTHKA.

24. KaxoBa KOHIEHTpalus xojecTeprHa B ma3me kposu u B JITTHIT u JITIBIT B HOpMe?

25. HazoBuTe THIBI THIIEPIUTIONPOTEHHEMHH.

26. Tlonste o kO3 GHUIMEHTE aATEPOreHHOCTH.

27. HazoBute (akTopbl prcKa pa3BUTHS aTEPOCKIIEpO3a.

28. Kakue Teopru BOHUKHOBEHHS aTEPOCKIIEPO3a BbI 3HACTE.

TecToBbIe 3a1aun:

1.
1)
2)
3)
4)
5)
2.
1)
2)
3)
4)
5)
3.
1)
2)
3)
4)
5)
6)
4,
1)
2)
3)
4)
5)
6)
5.
1)
2)
3)
4)
5)
6)
6.
1)
2)

ATepOFeHHbIMI/I JIMNONPOTENHAMMU ABJIAIOTCA:
XUITOMUKPOHBI

JIIIOHIT

JITTHIT

JIIBIT

2,3

AHTHaTEepOreHHBIMU JIMIONPOTEMHAMH SIBJISIOTCS:
XUJIOMHUKPOHBI

JITIOHII

JITHII

JIIBIT

2,3

XUIIOMUKPOHBI SIBIISIFOTCS OCHOBHOM TPAHCIIOPTHO#H (hOPMOIA
TAT 3K30r€HHOTr0 TIPOUCXOXKICHHUS

TAT 3HAOreHHOTO MPOUCX OKACHUSI

XoJlecTepruHa

¢dochonunuaos

Oemnka

Kaxwne u3 nepeunciernsix QyHKIwid BermonastoT JITIBII:
XOJIECTePUHAKIIECITOPHAS

3aaepxuBatoT nepoxkcuganuto JIITHIT

TPAHCIIOPT XOJIECTEPUHA B KIETKY

tparcmopt TAT

BCE BBIIIEH3JIOKEHHOE HE BEPHO

BepHo 3,4

Kakwne n3 mepeuncieHHBIX perenTopoB yIacTBYIOT B kKaTta—0omm3me JITTHIT:
Apo - CllI - perienitopsi

Apo - Al - perenitopbt

Apo - B100 - perenitopst

Apo - B48 - penienrrops!

Apo - E - penentopsl

Apo - B100 E - penenrropst

Kakoe coenriHeHHE TOPMO3UT CHHTE3 3THX PELETITOPOB?
XOJeBast KUCIIOTa;

XOJIECTEpHH;



3)  KUpHBIC KHCIIOTHI,
4)  TPUALITTULCPHHBI;
5)  Bce IepevnCIEHHOE BHIIIE HE BEPHO.

16. XomecTepuH CHHTE3UPYETCS:

1) w3 O6ytupun KoA

2) w3 manonun KoA

) m cykumamt KoA

4) w3 anermn KoA

17. CuHTe3 XONleCTepUHA PETYIIUPYETCS Ha YPOBHE:

1) T'MI KoA-cunterasbl

2) I'MI KoA-nmua3sl

3) I'MI KoA-penykra3sl

4) 7 a-THApOKCUIIa3hl

18. AxtuBHOCTE [MI" KOA penykTassl peryiupyeTcs:

1)  Amnocrepudecky MO MEXaHU3MY PETPOMHTHOUPOBAHUS XOIECTEPUHOM, TIOCTYMAIONIHM B IIATO30/1b
kjeTku B cocrase JIHII.

2)  ®ocho- u gehochopuIHpOBaHUEM.

3) H3MeHeHueM KoIUuecTBa (PEPMEHTOB.

4)  Accormanuen-1uccoyanmen CyoneTHHHII.

19. XomecTepuH sSBISCTCS:

1) KOMIOHEHTOM KJIETOYHBIX MEMOpaH.

2) TlpenmiecTBeHHUKOM BUTaMHHA J[3

3) IIpenmiecTBEHHUKOM KETIHBIX KHUCIOT.

4)  TlpeniecTBEHHUKOM CTEPOUTHBIX TOPMOHOB (TIONOBBIX M KOPBI HA IIIOYCYHHKOB).

3agaua

Kaxkoii n3 myreii HCIIOIB30BaHUS XOJIECTEpHHA OyNeT yCHICH Y aLMEeHTOB, OIYyYarolyuX Ipenaparsl,
YMEHBIIAIOMINE BCACBIBAHUE JKEITYHBIX KUCIIOT U3 KUILIEYHHUKA, a TAKOKE y 00JIy4eHHBIX )KUBOTHBIX B IIEPHOL
BOCCTAHOBJICHUSA?

Bonpocs! 17151 neanaTpuyeckoro gpaxkyabrera:

1. OcobennocTr 0OMEHa XOJeCTeprHA Y HOBOPOKICHHBIX JAETeHl.

IX. CamocrosrenbHas paboTa CTyAEHTa:

Kitace JIunuaHeIil KOMIOHEHT B %0 benok OcHoB
B% HBIE
@1 | XC | DXC | TAT Gexkn
XMITOMUKDPOHBI

JITIOHIT (mpe- P-
JIIT) JITTHIT (P-JIIT)
JITIBIT (a-JIIT)

X. CHHCOK HCHOJIb30BAHHOI JTUTEPATYPHI:

OcHnoeénasn:
1. T.T. bepesos, b.®. KopoBkun «buonoruueckas xumus», Mocksa, 2007
2. E.C. CeBepun «buoxumusy, Mocksa 2003
3. E.C. CeBepun «buoxumus ¢ ynpaxxHeHussMH 1 3aia4ami», Mocksa 2010, «TDOTAP - menusi»
4. @.C. [I3yrkoeBa, D.A. Kapsiera, A E. I'ypuna, HM. Am6apiymsnar, C.I'.JI3yrkoeB « bHOXUMUST OCHOBHBIX

MIPOIIECCOB OOMEHA BEIECTB U TOPMOHAIBHAS PETYISIND TECTOBBIC 3aIaHUS IO KypCy OMOIOrHYeCcKon
xumuH, Brnagvkaskas 2007

5. @.C. [IzyrkoeBa, J.A. Kapsiea, A.E. I'ypuna, H.M. AMm6aprymsian, U.B. Moxaesa, C.I'. /I3yrkoes,
E.A.TakoeBa «PykoBOACTBO K MIPAaKTUIESCKUAM 3aHATHSAM IO OMOIOrMIeCcKOl XUMHWY, B 4 T., BnaankaBka3
2008



Hononnumenvuasn:

1. E.A.Crtpoes. buonorndeckas xumusi, Mocksa 1986

2. Jlemmamxep JI. «buoxumus» Mocksa, 1976

3. Jlenunmxep JI. «buoxumusi».1986

4. E.C. Cesepun, T.JI. Anetinnkosa, E.B. Ocunos «buoxumus», Mocksa 2000

5. TI'puncreiin b., I'puncreiin A. Harmsinaas 6uoxumus, Mocksa 2000
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Tema: IIpocTariianaIuHbI M JICHKOTPUEHBI, HX CTPYKTYPa, (DYHKINH, NATOr¢eHETHYECKAsI POJIb.
| HayuHo-MeToANMYecKoe 000CHOBAHUE TEMBbI:

OHKO3aHOMIBI — 3TO TPYNIA CHUTHAJIBHBIX MOJEKYJI MECTHOTO JIEHCTBHS, KOTOpPBIE CHHTE3HUPYIOTCS
MIPaKTHYECKN BO BceX AN EepeHIIMPOBAHHBIX KIIETOK U3 MOJMHEHACHIIeHHbIX XupHbIX Kucior (ITHXK) ¢ 20-tu
yriuepomHeIMH  aToMaMu. OOJanaroT KOPOTKHM TIONYNEPHOAOM JKM3HH W JIEHCTBYIOT 10 ayTOKPHHHOMY H
napakpuHHOMY Mexanu3my aeiictBusi. [THXKK Bkirouarorcest B coctas (ocoauImiioB KIETOYHBIX MEMOpaH, a Jajee
nox neiictBueM Qoconumnassl Az U pochonumnazel C, KOTOpble aKTHBUPYIOTCS TPH TOCTYIUIEHHMHM CUTHAla Ha
perenTop MeMOpaHbI, BBICBOOOXKIASTCS U UIIET Ha CHHTE3 DIKO3aHOUIOB.

B pasHbIX TKaHSIX apaxuJOHOBas M JAPYTHMe DMKO3aHOBBIE KUCIOTHI MOTYT WCIIOJB30BATHCS IO TPEM
OCHOBHBIM HaIPaBJICHUSIM:

[{ukmookcureHa3Holi MyTh BeleT U 00pa30BaHUIO TPOMOOKCAHOB U TPOMOOKCaHOB;
JlumookcureHasa mnpeBpamaeT apaxuaoHOBasl KUCIOTa JISHKOTPUEHBI, JIMIIOKCUHBI U THAPOKCHIHKO3aTeTPaeHO(THI
(I'9TE);
Cucrema OKUCIIEHUS C y4acTHeM Pssp OTBETCTBEHHAs 3a CUCTE3 AMTOKCH/IOB;
Kaacendukanms 3iiko3aHon10B:
1. npocrarnaHIvHBL
2.  TpOMOOKCaHBbI;
3. JIeHKOTpHEeHBI U P APYTUX BEUIECTB, - BHICOKOAKTUBHBIE PETYISTOPBI KIETOUYHBIX (DYHKIUH.
DyHKIUH 31IKO3aHON/I0B:
1. perymupytor Tonyc MK (BnusiHue Ha AJl);
PETYJIUPYIOT COCTOSIHUE OPOHXOB, KMIIIEYHUKA, MATKH;
PETYIUPYIOT CEKPELIUIO BOJIbI U HATPHS TIOYKAMH;
OKa3bIBAOT BIIMSIHUE Ha 00pa3oBaHKe TPOMOOB;
YYacTBYIOT B Pa3BUTHUH BOCIAIUTEIBHOIO IMPOIIECCa, MPOUCXOJSILNEr0 MOCe TOBPEXKICHUS TKaHEH
W MH(EKINY;

6. oO0ycnaBIMBAIOT pa3BUTHE TAKUX MPH3HAKOB BOCTIANIECHHS, KaK 00JIb, OTEK, JINXOPaJIKa;

N30bIToYHasT cekpelysi SiK03aHOM0B MPHUBOJUT K psAy 3a0oneBaHMi, HaNpUMep, OpOHXUANIBHOI acTMe U
JIJIEPTUUECKUM PEAKLIUSIM.

A. Cy0cTpaThl A1 CHHTe3a 3K03aHOUI0B

I'naBHbIiA cyOCTpaT Ajisi CHHTE3a DMKO3aHOUAOB Y UelloBeKa - apaxuaoHoBas kucinora (20:4, ®-6), B MeHbIlEM
KOJIMYECTBE HCHOJIb3YIOTCS diKo3ameHTaeHoBas (20:5, ®-3) u sifko3zarpueHoBas (20:3, ®-6) >KupHbIE KHCIOTHI.
[onuenoswie kucnorsl (ITHXK) ¢ 20 atomamu yriepopa MOCTyHarOT B OpPraHM3M 4YeJOBeKa C IMHIIEH WK
00pa3yroTcst U3 He3aMEHUMBIX (3CCEHLMAIBbHBIX) KUPHBIX KUCIOT ¢ 18 aTromaMu yriepona, Taxke MOCTYHAIOIIIMU
¢ mumiei (puc. 1).

OHKo3aHOUIB! JEHCTBYIOT Ha KJIETKM MHIIEHH 4epe3 crenuuyeckue MeMOpaHHBIE penentopbl. Mx
NPUCOEANHEHHIO K PELENTOpy M BKIIOYCHUIO aJCHWIATIMKIA3bl WIN HHO3UTON(OCHATHYIO CHCTEMY, CHUCTEMY
Hepeiavyy CUTHANA, BBI3BIBAIOT MOBBIIICHUAE BHYTPUKIETOYHOM KOHIEHTpauui— TAM®, ul M®, Uds,Ca?*,

INvwHonexosas kucnora

18 249,12 18 3 Alzo 3‘r -6 pAA (CyBCTpaTH ANA CHHTe3a

- 3MKO3aHOMO0B
! cemeitcte 11 2)

aswN

I
19
{
'
a-JIuHoneHoBan kucnora
18 3A9,12,15 18 4 + 20 4 -3 pan (cySCTpaT Ans cuTesa
3fKO3aHOMA0B
cemeiictea 3)

Puc.1.Cunre3 ITHXKK c 20 yriaepoqHbIMu aToMaMu B OPraHu3Me YeioBeKa.
[IpocrarnananHbl BriepBhIe OBUTH BRIIEIEHBI U3 MPEACTATEIHHOM JKeJIe3bl, OTKYa U MOIYYIIN CBOE Ha3BaHHE.
[To3sxe OBLTO TTOKA3aHO, YTO U IPYTHE TKAHU OpTaHW3Ma CHHTE3UPYIOT IPOCTATJaHINHEI U APYrUe YHKO3aHOUIBL.
B. CTpyKTypa, HOMEHKJIATYPA U OMOCHHTE3 MPOCTATJIAHANHOB U TPOMOOKCAHOB
Howmenkmarypa mpocrarnasanHoB B (prc.2.) BKITIOYAeT cienykomue odo3HaueHus: PG u 3arinaBHbIe OYKBH A,
E, I u 1.0, yka3pIBaeT Ha XapakTep 3aMECTUTENEN B S5-WJIEHHOM KOJIbLIC, & HWKHUN HHIEKC — YHUCIO JBOMHBIX
cBsi3ell B OOKOBBIX pafKaliax.
Diiko3aTpreHoBas KHCIoTa oopasyer cemeiictBo PG ¢ omHO# nBoiiHo# cBsizbio Meskay Ciz — Cua (PG Ey).
ApaxumoHOBasi — CEMEUCTBO TPOCTOTTIAHANHOB C ABYMS JBOHHBIMH CBSI3AMHU B TMONOKEHISIX Cs-Cg, Ci3-
Cis (PG E»), a siikozareHTaeHoBas— ceMeitcTBO ¢ TpeMmst OBOMHBIMHU CBS3IMHU (Cs-Cg, Ci3-Ci4, C17-Ci1g) GOKOBOI
uernu (PG Es).
OCHOBHBIM OOIIMM TPEICTABUTENEM MPOCTOTTIAHIMHOB M TPOMOOKCAHOB M3 CEMEWCTBAa apaxuIOHOBOU
kucnotsl sBisiercs: PG Hz, KoTopslit cuHTe3npyeTcs BO BCEX TKAHSIX.



PG | - mpocrammkamubl. MMeroT 2 Komblla B CBOEH CTPYKType: ONHO NATHWIEHHOE, KaK W Jpyrue
MIPOCTAarIaH/ANHbI, a JpPYroe - ¢ y4acTHEM aTroMa KHuCiopoaa. VX Taxke MOApasfensioT B 3aBHCHMOCTH OT
KOJIMYECTBA IBOMHBIX cBs3eil B panukanax (PG Iz, PG I3).

TpomoOokcansl. B oTnmume OT mpocTariaHAWHOB, TPOMOOKCAHBI CHHTE3MPYIOTCS TOJIBKO B TPOMOOIHMTAX,
OTKyJa M INPOHMCXOJIUT WX Ha3BaHWE, W CTUMYJIMPYIOT MX arperanvio npu oOpazoBaHum TpomOa. TpomOokcaHbI
HMMEIOT HIECTUYICHHOE KOJIBIIO, BKIIOYaromiee aroM kuciopozpa (puc.3.). Tak ke, Kak M JApyrue 3HKO3aHOHIHI,
TPOMOOKCAHBI MOT'YT COJICPKATh Pa3IMUHOE YHCIIO TBOWHBIX CBsA3EH B OOKOBBIX IIeTsAX, 00pa3ys TX Ao, mmu TX As,
omnyaromuecs no aktuBHocTu. TX Bj - mpoaykt katadomusma TX Az M aKTHBHOCTBIO He 00J1a/1aeT.

Luxnookcuzenasuulii nymo: cuHme3 nPOCMAZ1aGHOUHO8 U MPOMOOKCAHO8
AxtuBamus (ocdoaunas. CuHTE3 NpOCTariaHANHOB HAYMHAETCS TOJNBKO IOCIIE OT/AEIECHHS MOJNEHOBBIX KUCIOT
ot ¢ochonumnuaa MeMOpaHbl o aeiictBueM (epmeHToB (pric.4). AKTHBaIms (OocQOoNHIa3, acCOMUPOBAHHBIX C
MeMOpaHaMu, IPOMCXO/UT IO/ JEHCTBHEM MHOTHX (DaKTOPOB: TOPMOHOB, TUCTAMHHA, ITATOKUHOB, MEXaHUIECKOTO
BO3JCHUCTBUSL.

CBsI3bIBaHUE CTHMYJIHUPYIOLIEIO areHTa C pElenTopoM MOXKEeT aKTHBUpoBaTh WM (ocdonunazy Ar wuimm
¢dochomunazy C. ITo 3aBUCHT OT THIIA KJICTKU U TUIIA PEIIETITOPOB.

[ocne ornenenus apaxuIOHOBON KHUCIOTH OT (hocoIunuia OHa BBIXOIUT B LIUTO30JIb M B PA3IMYHBIX THIIAX
KJIETOK MpEeBpallaeTcsi B pa3Hble 9HK03aHOU Bl B KileTkax uMeeTcst 2 OCHOBHBIX ITYTH TIPEBPAILCHUS apaxHI0HOBON
KHCIIOTHI (pHC.5.).

PGE1 P PGE2
20:3(8,11,14) — PGFia 20:4(58,11,14) — PGF2a Puc. 2.
PGI1 PGI2 CEMEICTBA
[IPOCTATJIAHJMHOB.
PGE3
20:5(5,8,11,14,17) —— PGF3a
PGl3
9 Puc.3.
— COOH — COOH CTPYKTYPA
TPOMBOKCAHOB. TX
11 Y/ A2 CHUHTE3UPYETCS
O O M3 APAXHUJIOHOBOU
OH OH KACJOTHI; TX As
CUHTE3UPYETCHA M3
TXA 2 (tpomBokcar Az ) TXAs SMKO3ANNEHTAKHOB
OM KACJIOTHI.
Crmayn PeuenTtop
===
=,
DochaTUaUnXonuH L J DocatuamnuroauTonducochar
| |
dochonunaza A, ._:® ® ———— ®octonunasa C
Uds
ApaxuaoHoeas 1. 2-Avaumunrnnyepon
KMcnora / \‘
ApaxuaoHosan MAI
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Puc.4. O1aesieHue apaxuJI0HOBOM KHCJIOTHI OT riauuepodochoaunumaoB. MAT - monoarmmnrmumnepon; Md3-
HWHOZUTONTPHU-PochaT.

Cunre3 mnpoctrariaaHauHoB. DepMeHT, KATANM3HPYIOIIMKA TEPBBIA OTalm CHHTE3a IPOCTATIAHAWHOB,
HasbBaercs PG Hy cuHTa30# u mMeeT 2 KaTaMTUTHICCKUAX IIEHTPA: IMUKIOOKCUTEHA3HBINA, APYroi - MepOKCHAa30MH;
JTMEp TIHUKOMPOTEHHOB, COCTOSINNAN W3 HMICHTUYHBIX IOJWNCNTHIAHBIX Ilerel; mMeeT TUapodoOHBIA JTOMEH,
TOTpYKEHHBIA B IMIMIHBINA ciioil MemOpan OP, u kaTanuTtiyecknii JomeH, o0pamEHHblii B nonocts OP. B a.m. IO
Haxomurcesl THpo3uH (385), B aKTHBHOM ILIEHTPE TEPOKCHIA3HI - MPOCTETHUECKAs TPYIa - TeM. B opranusme



nmerores 2 tuna O (PG H» cunTtas). [{ukmookcurenasa 1 - KOHCTUTYTHBHBIN (DepMEHT, CHHTE3UPYIOLMICS C
TIOCTOSIHHOW cKOpocThio. CHHTE3 IMKIOOKCHTeHA3bl 2 YBEIWYMBACTCS IIPU BOCHAICHWM M HWHAYLHPYETCS
COOTBETCTBYIOIIMMH MEIUATOPAMU - IUTOKWHAMHU.

O0a THMa IUKIOOKCHT€HAa3 KaTalM3UPYIOT BKIIOYEHHE 4 aTOMOB KHCIOpOJa B apaxWIOHOBYIO KUCIIOTY H
(dopMupoBaHue TSATHYWICHHOTO Koiblia. B pesynprate oOpasyercs HecTaOWIIBHOE THIPOIEPOKCHINPOU3BOIHOE,
HaseiBaeMoe PG Go. I'maponepokcun y 15-ro atoma yriiepoga OBICTPO BOCCTaHABIMBAETCS [0 TMAPOKCHIBLHOMN
TPYIIBI  TIepoKcumazoii ¢ obOpasoBanuem PG Hz. o obOpaszoBanms PG H, myre cHHTE3a pa3HBIX THUIIOB
MpocTariaHnHOB onuHaKoB. JlanpHelnme npespamenus PG H; cnenuduaHb! ai1st KaXk10ro THIA KIETOK.

Hanpumep, PG H; B kierkax 'MK mosker ObITh BoccTanoBiieH 1of aeiictBueM PG E cuHTa3sl ¢ 00pazoBaHueM
PG E, wmu non neiictBuem PG D cunTaszel ¢ obOpazoBanmem PG D,. B TpomOomuTax comepxutcs (GpepMeHT
TpOMOOKCaHCHHTa3a, mpeBpamaronmid Tor ke wucxomublii PG Hy B TX A, oOmamaromuil CHIBHBIM
COCYJIOCY’KUBAIOIINM JIeHCTBUEM. B KiieTkax sHIOTENnus 1moj AeicTBHeM (epMeHTa NpOCTAlMKIMHCUHTA3kl 13 PG
H; cunresupyercs PG |, (mpocTanukiing), IMEIOIIHA COCYIOPACIIHPSIONICe ICHCTBHE.

B. Ctpykrypa u cunte3 jeiikorpuenon, 'ITE, imnokcunos

JleliKOTpUEeHbl yYacTBYIOT B aJUIEPTHUECKUX pEeaKlusiX, JIMIIOKCHHBI BBI3BIBAIOT XEMOTAKCHUC U
CTHUMYJIMPYIOT ITPOAYKIHUIO CYNEPOKCHIHBIX HOHOB B JIEHKOIIUTAX, KOTOPbIE HEOOXOIMMBI JUIsl Pa3pyIIEHHs YaCTHII,
TIONaJIAlONIMX B KJIETKU B pe3yJbTate (harouurosa.

JlelikoTpueHbI Takke 00pa3yloTCs M3 DMKO3aHOEBBIX KHCIOT, OJJHAKO B UX CTPYKTYPE OTCYTCTBYIOT LWKIIBI,
KaK y MPOCTArJIaHIMHOB, U OHM UMEIOT 3 CONpsDKEHHBIC TBOWHBIE CBSI3HM, XOTS OOIIee YHCIIO JBOWHBIX CBs3Ei B
Monekyiae Oombmie (puc.5). Jlerikorpuensl Cs4, Ds w Es UMEOT 3aMecTUTENH B BHUAC TPUICHTHIA TIYTATHOHA,
JUIICNITHAA TTUIHUINHUCTCHHA HIIHN HUCTCHUHA, COOTBETCTBCHHO.

JlunokcureHa3Hblii NYTh CHHTE3a, TNPHUBOMAIIMA K OOpa30BaHHMIO OOJIBIIONO KOJMYECTBA Pa3HBIX
9IIK03aHOMIOB, HAUMHAETCS ¢ TprcoeanHeHus: Oz K OTHOMY M3 aTOMOB yriepoja Yy JIBOHHOI CBs3H, C 00pa30BaHUEM
THUAPONEPOKCUIOB - TuaponepokcumdiikozarerpacHoatoB (I'TID-TE). Jlanee ruapomnepoKCHIbl MpEBpaliarTcs B
COOTBETCTBYIOIINE TUIpoKcHdiiko3zaTerpoeHoatsl (I'ITE).

CuHTe3 JeHKOTPHEHOB HJET MO MyTH, OTJIMYHOMY OT NYTH CHHTE3a INPOCTAarNIaHAWHOB, U HA4YMHAETCA C
00pa3oBaHUs THAPOKCUIICPOKCHIOB - ruaponepokcumdiikozaterpacoaros (I'TIDTE). DTu BemectBa wiu
BOCCT@HaBIIUBAIOTCSI ¢ 00pa3oBaHueM TuapokcudiikozarterpoeHoaToB (I'DTE) nnu npeBpamarorcss B IEHKOTpUEHBI
i junokcuHbl. [OTE ornngarorcs mo moioykeHHIo TUAPOKCHIBHOM Tpymmbl y 5-ro, 12-ro mwinm 15-ro atoma
yrnepoma, Hanpumep: 5-I'9TE, 12-'OTE.

LTC4, LTHs, LTEs — HaxopmsTcs B Jelikonurax, Makpodarax, BbI3BIBAIOT PACIIMPEHUE COCYIOB
YBEIMYCHHE HUX [POMHLAEMOCTHUSBIICIOTCS KOMIIOHEHTAMH «MEIJICHHO pEaKIHpyIoLmeld»  cyOcTaHIMU
aHadunakcuu. JIunokcureHassl IEUCTBYIOT B 5-if, 12-if wiam 15-it no3uIMu apaxuJ0HOBOI KUCIOTHI B 3aBUCHMOCTH
or Ttuma Tkanu. Hampumep, B TISIJI comepkutrcs B OCHOBHOM S-nmumokcureHasa, B TpomOormrax - 12-
JIMMOKCUTeHa3a, B d03uHodmiax - 15-nmunokcurenasa. B nelikonurax u tyunsix kierkax S-I'TI9TE npesparuaercs B
snokcuieiikorpuen A4 (LT A4), rne HmwkHuil nHAEKC 4 0003HavaeT oOuiee KoiamdecTBO—CBs3eil. Hamuuume 3

COTIPSDKEHHBIX =CBsI3el 00YyCIIOBNMBAET Ha3BaHUE "JTEUKOTpHEH".
ScceHumansHbie HKMPHbBIE KMCNOTh! NMLUW
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PGG2

Mepoxcupasa

TR

PGEz PGFz, PGA; PGlz

Puc. 5. CunTe3 3iiK03aHOMI0B U3 apPaXHAOHOBOU KHCJOTHI. [JIFOKOKOPTUKOWIBI HHIMOUPYIOT CHHTE3 BCEX
TUIIOB 3WKO3aHOMIOB, TaK KaKk HMHrUOMpyT Qochonumnazy Ar, U TakuM 00pa3oM YMEHbBIIAIOT KOJHYECTBO
cyOcTpaTa JUisi MX CHUHTe3a. ACIUPUH W JIpyrHe MPOTHBOBOCIAIHMTENbHBIE NpEenapaThl HECTEPOHIHOTO NEeHCTBUS
UHTHOMPYIOT TOJNBKO UKIOOKCUT€HA3HBIN YTh.

Hpyrue tunsl neifikorpuenoB oopasytorcst u3 LT As. LT B4 oOpasyercst moa aedcTBUEM DIIOKCUATHIPOIIA3hl B
JIEWKOLUTAX M KIIETKaX SMHUTENUs cocynoB. Jlpyroii myTs NPUBOAUT K 00pa30BaHMIO Ipynibl JeWkoTpreHoB: LT Cq,
LT D4, LT Es Hx cuHTE3 HauuMHAETCs C NMPHCOEAWHEHUs] TPHUIENTH-Ia TIIyTaTHOHA K 6-My aToMy yriepona ¢
obpazoBanuem LT C4 B peakimu, Katanu3upyemMoii riryraTuoH-8-tpancdepasoil. B cienyromeit peakunu yaassercs
ryramat, u LT D4 comepxxur punentun rmmuuinucrerd. Ha nmocneanen craguu oruieruissiercs miMuuH, 1 LT Eg4
COJIEPKUT TOJIBKO LIUCTEHH.

JIumokcuHbl (HampUMep, OCHOBHOW JIMITOKCHH Aj) BKIOUYAOT 4 CONMPSOKEHHBIX JBOWHBIX CBS3H W 3
THJPOKCUIIBHBIX TPYIIIBL.

CuHTe3 JMIOKCHHOB HAyMHAETCS C JACHCTBUS HAa apaxUJOHOBYIO KHCIOTY 15-nuMrmokcureHasbl, 3aTeM
MIPOUCXOIUT PSIZ PEaKLHii, MPUBOAAIIMX K 00pa30BaHUIO JIHUIIOKCHHA Ay (puc. 6.).

16-IF3ATE 15-M3TE

{15-Nunokcurenaaa| }\ 0.




NeiixoTpueH Ex
Puc. 8-49. JIunokcureHa3HblIil MyTh CHHTE3a YHKO3aHOUI0B.
ApaxnaoHOBasa KUCHoTa

15-ITunokcureHasa

5-flunokcureHasa
b Puc. 6. CTPOEHME 1 CUHTE3
JIMIIOKCUHA Ag.

COOH

Jiunokcun Ay

(LXA)

OHKO03aHOMIBI - TOPMOHBI MECTHOTO AEHCTBUS MO PSAY MPU3HAKOB!
e  00pa3yloTcs B pa3IMYHBIX TKAHIX U OpraHax, a He TONBKO B SHIOKPHUHHBIX KEJIe3ax;
e  JIEHCTBYIOT IO ayTOKPUHHOMY WM MApaKPUHHOMY MEXaHU3MaM;



e  KOHLEHTpalus >WKO3aHOWIOB B KPOBH MEHBINE, YeM HEOOXOIMUMO, YTOOBI BBI3BaTh OTBET B KIIETKAX-
MUIIECHSIX.

Tonbko MpHU HEKOTOPHIX MATOJIOTMYECKUX COCTOSHUSX SMKO3aHOHMBI MOTYT OKa3blBaTh CUCTEMHOE JEHCTBHE,
€CJIM MX KOHIIEHTpauus B KPOBU YBEJIMUMBACTCS /10 KOJIMYECTB, KOTIa OHM MOTYT OKa3aTh jeiictBue Ha I MK Bcero
opraHa, HalpuMep, KUIIEYHHUKA, JIETKUX, KPOBEHOCHBIX COCYIOB.

MexaHu3MBI el cTBHS JIIKO3aHON/10B

OnmuH ¥ TOT XK€ TUIl DHK03aHOMIa MOXKET JEeHCTBOBATh IO MapaKpUHHOMY M 110 ayTOKPUHHOMY MEXaHU3MY.
Hanpumep, TX Aj, OpoayIUpyeMblidi TPOMOOIUTAMH TIPH WX AaKTHBAIlWH, ACHCTBYET HAa CaMH TPOMOOITUTEI,
YBEIMYMBAsi UX CIHOCOOHOCTh K arperanuu, MB TO K€ BpeMs JelicTByeT Ha okpyxaronme ['MK KpoBeHOCHBIX
COCYJIOB, CIIOCOOCTBYSl HMX COKpalleHHio. TakuMm o0pa3oM coO3JaroTcsl YClIoBHS sl oOpa3oBaHusl Tpomba H
TIPE0TBPAICHHUS KPOBOTEUEHHS B 00IaCTH MOBPEXKICHUS COCY/IOB.

OlKo3aHOUBI JEHCTBYIOT Ha KJIETKU Yepe3 CelUaibHble penenTopsl. HekoTopble penenTopsl 3MK03aHOUA0B
CBSI3aHBI C aJICHUJIATIIMKIIa3HONW CUCTEMON U MpoTeuHKnHa30i A - 310 penentopsl PGE, PG D, PC 1. PG Foo, TX A»
sunonepekucu (I'TIDTE) u nelikoTpueHsl NEHCTBYIOT 4epe3 MEXaHW3MBI, YBEIMYHBAIOLINE YPOBEHb KaJbIMS B
LUTO30JIE  KIETOK-MUIIeHeH. Bo MHOrmx KieTrkax »OSHKO3aHOWABI BIMSIOT Ha CTENEHb  aKTHUBAIMU
a/ICHWIATIMKIIa3HOW CHCTEMBI B OTBET Ha JIEWCTBHE NpYrux (haKTopoB, HAlpuMep, TOPMOHOB. B aThx ciydasx
9iiKO3aHOMIBl BIMSIOT Ha KoH(popmanuio G-0enkoB B IUia3MaTtuueckoil MemOpaHe kieTok. Ecnm aiiko3aHonn
CBSI3BIBAETCS CO CTUMYAUpYIOInME Gs-Oenkamu, To 3(h(HEeKT OCHOBHOTO CTUMYIIUPYIOIIETO areHTa YBEJIHIHBaeTCs;
ecin ¢ Gij-mHrHOMpyromwMu - 3GQEKT CHIKaeTcs. DWKO3aHOWABI JEWCTBYIOT Ha KIETKH IIOYTH BCEX TKaHeu
opranusma. M30bITouHas MPOMYKIHS SHKO3aHOMJ0B HaOJII0AaeTCsl TIPH MHOTHX 3a00JIeBaHUSIX.

Poab 31iK032aHOMI0B B PA3BUTHH BOCIIAJICHUS

Bocmanenue - peakuusi opraHM3Ma Ha MOBPEXKJICHUE WM WH(EKIMI0, HampaBlieHHas Ha YHUYTOXEHUE
UH(EKIIMOHHOI'O0 areHTa M BOCCTAHOBJICHHE IMOBPSXKAEHHBIX TKaHel. [IpoAyKims MeauaTopoB BOCHAJICHUS -
9HKO3aHOM/IOB, THCTaMHHA, KMHMHOB (TIENTHAHBIX TOPMOHOB MECTHOTO JICHCTBHS) - aKTHBHPYETCsl KacKaJaMu
peakuuii, 3amycKaroUMMUCS MpPU BHEAPEHMHM HH(QEKIIMOHHBIX arcHTOB MM IOBPEXAEHHM TKaHeid. dakropom,
JIUMUTHPYIOIMM CKOPOCTh CHHTE3a JHKO3aHOHMIOB, CIY)KUT OCBOOOXIICHHE >KUPHOH KHCIIOTHI TOJA JCUCTBHEM
¢docho-nmunazer A;. dochonunaza A, cBsizaHa ¢ MeMOpaHaMH KIETOK M aKTHBUPYETCS MHOTUMH (DaKTOpamHu:
T'MCTAMHUHOM, KHHUHAaMH, MEXaHMYECKHUM BO3JICHCTBHEM Ha KJIETKY, KOHTAKTOM KOMILIEKCA aHTHUIEH-aHTHTENIO C
MOBEPXHOCTHIO KIIETKU. AKTHUBanus ¢pochonunaszsl A, IPUBOAUT K YBEIHYCHUIO CHHTE3a DHKO3aHOHUIOB.

MHorue 53HKO3aHOMABI BBINONHAIOT (DYHKIMIO MEAMATOPOB BOCHANEeHHs M JEHCTBYIOT Ha BCEX JTamax
BocnajieHus. B pesynprare yBenuuuMBaeTcs NMPOHHUIAEMOCTh KAaNMJUISPOB, TPAHCCYNAT M JICHKOIMTBHI IMPOXOAAT
4yepe3 COoCyqucTylo cTeHKy. Jlefikotpuen Bs W JumokcuH Ags SIBISIOTCS MOLIHBIMU (DaKTOpaMM XEMOTAKCHCa;
B3aUMOJICHCTBYS C peLeNTOpaMH, CTUMYIUPYIOT ABW)KEHHE JICHKOLUTOB B 00JAaCTh BOCHAICHUS U CEKPELUI0 UMH
JIM30COMAJIBHBIX ()ePMEHTOB M (haroLuTo3 Yy>KEPOAHBIX YaCTHIL.

CUMITOMBI BOCHAJIeHUs - MOKpacHeHHe, xkap, oTék U Oonb. IlokpacHeHHEe M kap BBI3BIBAIOTCS (HaKTOpaMH,
YBEIUYMBAIOIIUMH TPUTOK KPOBU K MecTy moBpexkaeHHus. OTEK - pe3ynbTaT yBENWYEHHs MPUTOKA JKUAKOCTH U3
KallWJUIIPOB W JIBIDKEHUS KIIETOK Oenoil KpoBM B 00nacTb BOCHaJeHUs. boib BBI3BIBAETCS XUMHYECKUMHU
KOMITOHEHTaMH (IIPOJYKTaMHM pacliajia TKaHel, MPOTOHaMH) U CAABJIEHHEM HEPBHBIX OKOHUAHMM. B pa3BuTHM 3THX
MIPU3HAKOB BOCHAJIEHUS YUaCTBYIOT pa3HbIC THUIBI 3K03aHOMIOB (Tab. 1).

Poan 3iiko3aHonnoB B TpoMO000pa3oBaHuy

CBEpThIBaHME KPOBU MOKHO pacCMaTpHUBaTh KaK MPOLECC, KOTOPBIH TOAIEPKUBACTCS B COCTOSIHUM PABHOBECHS
MIPOTUBOACHCTBYIOIIUMHU CHUCTEMaMHU: CBEPTBIBAHMA M MPOTHBOCBEPTHIBaHMA. B yCIOBHAX MaToONOrMM WM HPU
neiicTBiN (papMaKoOIOTHYECKUX CPEICTB 3TO PABHOBECHE MOXKET CMEINATHCSA B Ty WJIHM APYTYIO CTOpOHY. B HOopme
KJIETKH PHJIOTENHS COCYIOB MPOLYIUPYIOT MPOCTALMKINH l2, KOTOPBIH MPENSITCTBYET arperalyyd TPOMOOIUTOB U
CY)KEHHIO cocymoB (puc. 7.).

Taoanua 1. XapakTepucTHka 6H0JOIMYECKOro AeiiCTBHSI OCHOBHBIX THIIOB 31 K032aHON/10B

Jiiko3aHoH OcHOBHOE MeCTO CHHTE3a OcHOBHOe OHOJI0THYECKOE TeiicTBHE

a

PG E; BonpmmHCTBO TKaHeH, Paccrnabnsier rmaakyr0 MyCKyIaTypy, PaclIupsieT COCYEI,
OCOOEHHO TTOYKH WHULMUPYET POLOBYIO AKTHBHOCTb, MOAABISET MHIPALHIO

TUMQOITOB, poudepanuio T-KiIeTok.

PG Fy, BonpmmHCTBO TKaHEH Cokparmiaer TIaIKyI0 MYCKyIaTypy, CY)KUBAET COCYIBI,
OpOHXH, CTUMYITHUPYET COKpaLICHHsT MATKH.

PG Ds Knerkun rnagkod | BeI3bIBaeT — pacIIMpeHHe  COCYAOB, CHIDKAET — arperamuro
MYCKYyJaTypbl TPOMOOIIMTOB 1 JICHKOIIUTOB.




PG I, Cepaue, KIETKU 3HAOTENHUS YMeHbIIaeT arperanuo TPOMOOLUTOB, PACIIUPSAET COCY/BL.
COCYZI0B B kneTkax-MuIIeHsx yBenuunuBaer oopazoBanne HAMO.

TX A, TpomGouuTel CTUMyIHpyeT arperayio TPOMOOIMTOB, CYKHBAET COCY/IBI
u OpOHXH, B KJIETKaX yMeHbIIaeT oopa3zoBanne TAM®.

TX Az TpomOOIUTEI Ob6namaer GyHKIUSIMHE, OMUHAKOBEIME ¢ TX A, HO
3HAYHUTEIHHO MeHee (P PEKTUBCH.

LT Bs Knerku oemnoit KpOBH, CTuMynupyeT XEeMOTaKCHC M arperamuio JEHKOIUTOB,
KJICTKH DTIATEITHS OCBOOOXKIICHHE  JIU30COMAJIBHBIX  (DEPMEHTOB  JICHKOITUTOR.
YBenmuuBaeT NpoHUIIAEMOCTh COCYIOB.

I'pynna Knerku  Genmoit  kposw, CTUMYIMPYIOT paclUIMpeHHE COCYJOB, YBEIHYMBAIOT HX
JICHKOTPUEHOB | AIIbBEOJISIPHBIC MPOHUIIAEMOCTh. BBI3BIBAIOT COKpalieHre OPOHXOB.

LTCs— Makpodaru OCHOBHBIE KOMITOHEHTHI «MEJJIEHHO pearupyroein

LT Dy— cyOcTaHIm) aHa(UIIAKCHU.

LTEs—

LXA4 JleKOIUTHI AKTHBHpPYET XEMOTaKCUC U CTUMYIIUPYET 00pa3oBaHUE

CYTIEpOKCH]I aHHOHA B JICMKOITUTAX.

[pu pa3pynieHnn KIETOK SHAOTENHs (HalpuUMep, B pe3yibTaTe 00pa30BaHMs aTepOCKIEPOTHYECKOH OJIAIIKN)
cunre3 PGly caHmxaercs. TpomOOIMTH KOHTAKTUPYIOT C TOBPEXKAEHHOW CTEHKOW COCy/a, B pe3YNbTare 4ero
akTuBHpyercs (ocdonunaza Az. ITo NPUBOAUT K yBeaWueHHIO cekpelun TX Az, CTUMYIMPYIOLIErO arperamuio
TpoMOOLIMTOB U 00pa3oBaHue TpoMOa B 00JIACTH MOBpEXIeHUs cocya (pUc. 8), 4TO 4acTo MPUBOJUT K Pa3BUTHIO
uHpapkra.

[Ipu uzyyenun ¢axTopoB pucka MH(papkTa MHOKapAa ObLIO MOKa3aHO, YTO JIOAM, MOTPEOIISIomre OObIoe
KOJIMYECTBO PBIOBErO JKHpa, 3HAUUTENILHO MEHBILIE IOJBEPXKEHBI ITOMY 3a00JEBAaHMIO, TaK KaKk y HHX pexe
oOpa3yrorcst TpoMOBI B cocygax cepama. Okaszanoch, YTO Ha CEMEWCTBA 3HKO3aMOWAOB, CHHTE3UPYEMBIX B
OpraHu3Me, BJIMSET COCTaB XHPHBIX KUCIOT muiu (cM. Bbime Tabm. 8-3). Eciam ¢ mumimei mocrymaer Gosblie
siiko3aneHTaeHOBOM KUCIOTHI (20:5, 10-3), B GOJIBIIOM KOJHYECTBE COJepIKallieiicss B ppIObeM KHpPE, TO 3Ta KUCIOTa
BKJIIOYAETCSl TMPEHMYIIECTBEHHO B (Qochomumuasl MeMOpaH (BMECTO apaxMIOHOBOM) M Iocie AeHCTBHA
¢dochoaumnassl Az CIy’)KUT OCHOBHBIM CyOCTPaTOM IS CHHTE3a SHKO3aHOUIIOB. DTO MMEET CYLIECTBEHHOE BIUSIHUE
Ha cBEpTeIBaHMEe KpoBU. IIpu 0ObIUHOW jgHeTe ¢ mpeobiagaHueM apaxumoHoBoi Kuciorel (20:4, ®-6) Hax
siiko3aneHTaeHoBoOl neiictBue TX A, ypaBHoBemmeHo aeiictBueM PG o (puc. 9.) u apyrumu npocrarianauHaMy. B
cllydae JUeThl ¢ MpeoOialaHueM ®-3 KUCIOT B KIETKaX SHIOTENHs 00pa3yroTcs Oosiee CHIbHbIE WHTHOUTOPHI
Tpomboo6pazoBanus (PG I3, PG Esz PG Ds), uto cHmkaer puck oOpa3oBaHusi Tpom0a M pa3BuTHs HH(DapKTa
MHOKapa.

HNHakTuBanus >HK03aHOUI0B

Bce THIBI 311K03aHOUI0B OBICTPO MHAKTUBHPYIOTCS. T1/2 SHKO3aHOMIOB COCTABISIET OT HECKOJIBKHX CEKYHII 10
HECKOJIBKMX MHHYT. lIpocTarnanauHbel HHAKTHBUPYIOTCS ITyTEM OKUCIICHUS THIPOKCHIBHON TPYIIIB B MOJIOKEHUT
15, BakHeHIeH 11 MX aKTUBHOCTH, J0 KEeTOrpymisl. J[BoiHAs CBSI3b B TOJNIOKEHHH 13 BOCCTaHABIUBAETCS. 3aTeM
MIPOMCXOIUT [-OKHUCIEHHE OOKOBOHM IeTH, a IIOCIe Hero - ®-okucieHne. KoHeuHple MPOXyKTH (AMKapOOHOBHIE
KHCIIOTHI) BBIIEISTIOTCS ¢ MOUod. AKTHUBHBIH TX A, OBICTpO mpeBpamiaercs B Ouonormdeckn HeakTWBHBIA [X B»
yTéM pa3pbiBa KHCIOPOIHOI'O MOCTHKA MEXIy 9-M m 11-M aTomamu yriepoga ¢ oOpa3oBaHHEM THAPOKCHIIBHBIX

TPy



6%) < T Puc. 7. POJIb IIPOCTALIUKJIMHOB

B PETYJIILIMM TOHYCA KIIETOK

W TJIAJIKOI MYCKYJIATYPBI
Koomon CTEHOK COCYJIOB U ATPET ALTUU
sHgoTenua TPOMBOLIUTOB. B HOPME

KJETKH SHJIOTEJINS
NPOIAYLUUPYIOT PG l2,
KOTOPBII BbI3BIBAET

PEJIAKCALIAIO I'MK n
UHI'UBUPYET ATPETALIMIO

Knemxu
magKoit TPOMBOILIUTOB.
fapo Kknerxku Myckynaryps!
cocynos TPOMBOLMTHI B
(penaxcaumn)
HEAKTUBHOM COCTOSIHUM HE
OPOIYLUUPYIOT
TPOMBOKCAHBI. NO (OKCHUJ
A30TA) - BA3OJIMJIATATOP.
A afporsiym Puc. 8. HAPY EHME CHUHTE3A

SUKO3AHOWJIOB B OBJIACTH
S /Omg [OBPEXEHUS  DHAOTEJIMSA. B
OBJIACTH TMOBPEXJIEHUS CTEHKH
é < i COCY/JA MPEOBJAJAET JIEMCTBUE
TX A2, CTUMYJMPYIOLIEIO
o SHEOTeNMA paspyweHs! ATPETALIMIO TPOMBOLIMTOB M
COKPAIIEHUE CTEHOK COCYJA. B
PE3YJBTATE HA IMOBPEXIEHHOM
XAz YYACTKE OBPA3YETCS TPOMB,
MPOUCXOJUT PE3KOE CYKEHHE
b4 T i NPOCBETA COCYJIA. B MHOKAPJE
3TO MOXET NPHUBECTH K
PA3BUTHIO NH®APKTA

MHUOKAPJIA.

JlexapcTBeHHBIE IPeNapaThl -HHIMOMTOPBI CHHTE3a I1IKO3aHOHI0B
MexaHnu3Mm elcTBUS aCIUPHHA M APYTUX NPOTHBOBOCHATUTE/IBLHBIX NPENapaToB

AcCIIMpHH - Ipenapar, HOJaBJISIOIINA OCHOBHbIE MPU3HAKU BOCTIAIICHUS. MeXaHU3M IPOTUBOBOCIIAUTEIBHOTO
JefiCTBHS acIIMpHHA CTAN MOHATEH, KOra 0OHAPYKIIH, YTO OH HHIHOUpPYeT LUKJIOOKCHreHa3y. ClieqoBaTeabHO, OH
YMEHBIIAeT CHHTE3 MEOHaTOPOB BOCHAJCHHA W, TaKMM O00pa3oM, YMEHBIIAeT BOCHAIHTENBHYIO PEaKLHIO.
I{ukinooKcureHasa HEOOpaTUMO MHTUOMpYETCs IyTEM aleTHWIMPOBAaHHS CepHHAa B MONOKEHHH 530 B akTUBHOM
uentpe (puc. 10.). OmHako 3 dexT neiicTBus acnupruHa HEe OYeHb NPOJOIDKUTENCH, TaK KaK YKCIIPECCHUs TeHa 3TOro
(depMeHTa He Hapymlaercsi M TPOAYLHUPYIOTCS HOBBIE MOJeKydbl (epmeHta. [lpyrme HeCTepouaHbIE
NPOTHBOBOCHAIMTEIbHBIE TIpenapatsl (Hanpumep, uoynpoder u aneramMuHodeH) IeHCTBYIOT 10 KOHKYPEHTHOMY
MEXaHU3MY, CBS3BIBasICh B aKTUBHOM LIEHTpe ()epMEHTA, U TAKXKE CHIDKAIOT CHHTE3 IIPOCTATIaHIHHOB.

MexaHu3M eHCTBUSA CTEPOMAHBIX MPOTHBOCHATUTENBHBIX NPENapaToB HA CHHTE3 iK03aHOU/10B

Crepouanble mpenapatsl o0JlafaroT ropa3go Ooiee CHIBHBIM IPOTHBOBOCHANHMTENBHBIM JEHCTBHEM, YeM
npernapaTtbl HeCTEPOUAHOTO psAma. MexaHM3M HUX IeHCTBUS 3aKIIO4aeTcss B HMHAYKIUM CHHTe3a OCIKOB -
JUTIOKOPTHUHOB (MJIM MaKPOKOPTHHOB), KOTOPEIE HHT'HOMPYIOT aKTUBHOCTH (hochonnmassl Ay M YMEHBIIAIOT CHHTE3
BCEX THUIIOB DIKO3aHOMIOB, TaK KaK IPEISTCTBYIOT OCBOOOKACHHIO CyOCTpaTa ISl CHHTE3a DHWKO3aHOHMIOB -
apaxmIOHOBOI KUCIOTHI (TN €€ aHaJora).



CENDUAWNE

20 406 20:503

, : , Puc. 9.  CuUHTE3
v \ J 8 TPOMBOKCAHOB u

TXAs PG, XA PG, POCTALJIAHJIMHOB
obpasyercn 8 POE 6 PE N3 APAXNJJOHOBOU N
cnabo cTumy- o o

TPOMGOUMTAX, 2 PYGT BTPBraLING 3 SMUKO3ATIEHTAEHOBOW
CTuMynupyer PGD; TpomBouuTos PGD; KHUCJIOT.
L aIperaimg obpasylorcs 8 CUNBHO MHrMBK-

AHAOTENUN, M- pYIOT arperaumio

rubupytor arpe- TpoMGoLMTOR

raupio rpombo-

uMTOoB

o o ........
sl
O—Eé-CHs

Aueruncanuumunar (acnupmi)

e}

ta i
- i, |

AxTusHas Heaxtvexas
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Canvumnar
Puc. 10. Mexanusm HHAKTUBAIIHU NUMKJIO0OKCUTCHA3bl AaCIUPHUHHOM. AHCTHHBHBIﬁ OCTaTOK IIEPEHOCUTCS C
MOJIEKYJIBI aCCIIIIPUHA Ha OH-rpyHny (bepMeHTa u H606paTI/IMO I/IHFI/I6I/IpyeT €ro.

Hcnonp3oBaHue CTEPOUIHBIX INPOTUBOBOCIANUTENBHBIX MPENapaToB OCOOEHHO BAaXHO [y OOJBHBIX,
CTpaJaloIUX OpOHXHANBHOM acTMOH. Pa3BuTne cuMnToMoB 3Toro 3aboneBanus (OpOHXOCTa3M M 3KCCYALHS CIIH3H
B IPOCBET OPOHXOB) OOYCIIOBJIEHO, B YaCTHOCTH, W30BITOYHOM MPOXYKUMEH JIEHKOTPHEHOB TYYHBIMH KJICTKAMH,
JEeHKOLMTaMH U KJIETKaMH d1uTenus 0pouxoB. [Ipuém acnupuna y 607IbHBIX, IMEIOIINX H30(OPMY JIMITOKCHT€HA3bI
C BBICOKOW aKTUBHOCTBIO, MOXKET BBI3BAaTh MPUCTYNl OpOHXHaibHOW actMmbl. [lpuumHa "acnupuHOBOI"
OpOHXHANbHOW acTMBI 3aKIIOYAaeTCsl B TOM, YTO aCIUPHH M JpPYrue HECTEPOHIHBIE NPOTHBOBOCHAIHTENbHbIE
IpenapaTel MHTHOMPYIOT TOJNBKO IMKIOOKCHUTEHA3HBIM IyTh MpEBpaIleHUH apaxWIOHOBOM KHCIOTHI M, TaKHUM
00pa3oM, YBEIMYUBAIOT JOCTYNHOCTh CyOCTpaTa I JNEHCTBHSA JIMIIOKCHT'€HAa3bl M, COOTBETCTBEHHO, CHHTE3a
nelikotpueHoB. CTepoMmHBIC TMpemapaThl HHIHOMPYIOT HCIIOJIb30BAHHE AapaxWIOHOBOW KHCIOTBL M IO
JIMTIOKCUT'€HA3HOMY U 10 IUKIIOOKCUT€HAa3HOMY ITyTH, II03TOMY OHH HE MOT'YT BBI3BIBaTh OpOHXOCTa3Ma.

Hcnonb3oBaHue MPOM3BOIHBIX 3HK03aHOMI0B B KauecTBe JeKapcTB

XoTsl AedcTBHME BCEX THIIOB 3HWKO3aHOWAOB JO KOHIA HE W3Yy4EHO, WMEIOTCS IPUMEPHI YCIEHIHOTO
WCTIONIB30BAHMSA JICKAPCTB - aHAJIOrOB 3MKO3aHOMIIOB JUIS JICUEHUs! Pa3IM4HbIX 3aboneBanuid. Hampumep, ananoru
PG E1 u PG E; nomaBisitoT ceKpenuio CosTHON KUCIIOThI B )KENYIKe, OIOKUPYsI THCTaMUHOBBIE perientops! 11 Tuma B
KJIETKaX CJIM3UCTON OOOJIOUKH JKeITyaKa. JTH JIEKapCTBa, N3BECTHBIE KaK H>-0I0KaTOPbI, YCKOPSIOT 3a’KUBIICHUE SI3B
Kelaynka W JBeHaauatunepctHon kumku. CrnocobHocts PG E; u PG Foo cTUMymupoBaTh — COKpalleHHE
MYCKYyJIaTypbl MATK{ UCTIONB3YIOT VISl CTUMYJIILIMN POJOBON AESTENbHOCTH.

Il Henp AesATeILHOCTU CTY€HTOB HA 3aHATHHU
CTyIeHT 10JI:KeH 3HATH:

OmnpeneneHne SHKO3aHOUIOB;

B kaxux mponeccax y4acTBYIOT 3UKO3aHOU/IBI;
CyOcTpaTsl 15 CHHTE3a SKO3aHOU/IOB;

Knaccudukarmst 3iik03aHOHIOB;

[IpocTornananHs! — 0COOEHHOCTH;

TpomOokcansl. XapakTepHCTHKA;

[ukmookcurenasHelid myts cuaTesa (L{OI') mpocTornannHoB;
JIumookcureHa3HbIA MyTh CHHTE3a;

MexaHu3M JIeUCTBHS SHKO3aHOHMI0B, OCHOBHBIE 3(D()EKTHI;

10 Poip »1iK03aHOHMIOB B Pa3BUTHH BOCTIAJICHHS;
11. Pomns 3iik03aHONIOB B TIpoIiecce TPOMOOOOpa30BaHS;



12.
13.
14.
15.

MnakTuBamnus 31K03aHOUIOB;

JIC- uHTHOUTOPEI CHHTE3a YHKO3aHOUIOB;

Mexanusm netictus HITBC u CIIBC;

Hcnonb3oBanne Npou3BOAHBIX SHK03aHOUI0B B KauecTBe JIC.
CTyaeHT N0JI7KeH yMeTh:

1.
2.

HaIlmMCaTb CTPYKTYPhbL aanHZ[OHOBOﬁ KHCJIIOTBI;
Hanucats cunres 317[](038,HOPIZ[0B us3 aanHI[OHOBOﬁ KHUCJIOTHI.

ITIConep:xanue o0ydeHus:
OcHoOBHBIE BOIPOCHI:

'—“°P°.\‘5379":'>S-‘°!\’!—‘

0

OlKo3aHOUIBI, UX (YHKIIMH, KIacCH(UKAIINS;

CyOcTpatsl Ui CHHTE3a SHKO3aHOH/I0B;

[Ipocrornanaunel — ocobeHHOCTH. TpoMOOKCcaHbI. XapaKTepuCTHKA,;

uxmookcurenasuslii myth cuaTe3a (LIOI) mpocTorinaHAnHOB ¥ IMIIOOKCUT'€HA3HBII yTh CHHTE3a;
MexaHu3M JISHCTBHS SHKO3aHOHI0B, OCHOBHBIE 3(h(EKTHI;

Poib »iik03aHOHMIOB B pa3BUTHH BOCTIAJIEHHST K pPOMO0O0Opa30BaHMs;

MuakTuBanus 31K03aHOU/IOB;

JIC- uarnburopsl cuHTe3a 3iiko3anon10B. Mexanusm neiicteus HIIBC u CIIBC;

Hcnonb3oBaHue Npon3BOAHBIX 3iK03aHOUOB B KadecTre JIC;

CtpyKTypy apaxugoHOBOU KUCIOTEL. CHHTE3 S3HKO3aHOHUIOB.

IV Tlepeuens 1aGopaTopHBIX padoT, HATJIATHBIX Mocoduii u cpencts TCO.
Harnsaanble nocoous:
Tabaunbl HA3BaAHUS

VI IlepeyeHb BONPOCOB /15l MPOBEPKH MCXOHOT0 YPOBHSI 3HAHMIA:

1.
2.

w
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15.

Kaxkwue sxupHble KUCITOTHI OBIBAIOT B TIPUPO/IE;

UYto MBI Ha3bIBa€M HEHACHIIIEHHBIMU KUPHBIMHU KUCIOTaMH, YTO HACBIIICHHBIMH, a YTO
nonuHeHachimeHHpME (ITHXKK)?

W3 KakMX KUPHBIX KUCIOT OCYIIECTBIISIETCS] CUHTE3 3MKO3aHOMI0B: IPOCTOINIAHANHOB, JIEHKOTPUEHOB U
zp.

Kax BBITTISANT CTPYKTYpa KUPHBIX KUCIIOT;

B xakux mporeccax yq4acTBYIOT KUPHBIE KHCIIOTBI;

B COCTaB, KAKUX KOMIIOHEHTOB BXOJIST )KUPHbIE KUCIOTHI B OPraHU3ME;

YTO 3HAYUT ICCEHIMAIbHBIC )KUPHBIE KUCIOTBI, YTO MBI K HUM OTHOCHM?

€pe4YeHb BOIPOCOB JIsl MIPOBEPKU KOHEYHOI'0 YPOBHHA 3HAHMM:

Omnpenenenue 3KO3aHONIOB;

B kaxux mpoueccax y4acTBYIOT dMKO3aHOUBI;

CyOcTpaTsl A7 cUTE3a IIK03aHOUIOB;

Knaccudukarms 31ko3aHOUIOB;

[IpocToriaanauHbI — 0COOEHHOCTH;

Tpomboxcansl. XapaKTepHUCTHKA;

Huknookcurenas3usii myts cuaTesa (LIOI') mpocrorinananHoB;
JlunookcureHasHblil yTh CUHTE3A;

MexaHu3M AeiCcTBUS 3UK03aHOMIOB, OCHOBHEIE I (EKTHI;
Posnb 5iik03aHONI0B B pa3BUTHH BOCTIAJICHHUS,

Pons 51ik03aHOMIOB B TIpoIiecce TPOMO00Opa30BaHMS,
MuakTuBamms >1K03aHOUIOB;

JIC- uHrHOUTOPEI CHHTE3a SHKO3aHOUIOB;

Mexanusm nericrsus HITBC u CIIBC;

Hcnonp3oBanue MpON3BOIHBIX diiko3aHONI0B B KadecTse JIC.

IX CamocTosiTeibHAs padoTa CTYI€HTOB:

CocTaBUTBH MEHTAJILHYIO KapTy 1o TeMe: «[IpocTarimaHIuHbI B TSHKOTPHEHBI, UX CTPYKTYpa, GYHKINH,
NaToreHeTHYecKast Pojby

Bomnpocs! 17151 caMOCTOSITETHHOTO 00y4eH sl :

CocraBlieHHE TECTOB U KPOCCBOP/IOB T10 JAHHOW TeMe.

X Cnucok Hcnoab3yeMoi JuTepaTypsl:

Oosi3aTesbHAA:

1.

E.C. CeBepun «buoxumusi», Mocksa 2004, C.417-428;

2. E.C. CeBepun «bnoxnmus ¢ ynpaxHeHHSIMH | 3a1a4ami», Mocksa 2008;
JonosHuTeILHAS:

1. KoHCHEKT JeKIuii;

2. UurepHer pecypchl.



Tema: JlerokcukannonHasi pyHKuus nedeHu. BuoxumMmudeckue MeToabl onpeneneHus ee (pyHKIMOHAIBHOI
HEAOCTATOYHOCTH.

Ileuens sBusercs OJHUM U3 BaKHEHIIINX OpraHoB 4Y€JIOBCKaA. Ileuens — aTO (1)I/IJ'II)Tp, qucepes3 KOTOpBIﬁ MMpoxoauT
MPAaKTUYCCKU BCA KpPOBb, KOTOpasd HMMECTCA B HaAIIEM OpraHu3Me, a TakKXKE HaCTosAlas (l)a6pI/IKa, KOTOpas
r[epepa6aTLIBaeT IIUTATCIIBHBIC U MHBIC BCIICCTBA, TpeGyeMI;Ie JJIsL Hariei KHU3HCOACATCIIBHOCTH.

OYHKINY IEUEHH YeTIOBEKa

e OO0e3BpexHBaHNE KCEHOOMOTHKOB (YyXKEPOAHBIX BEIIECTB), B YaCTHOCTH SJOB, TOKCHHOB, AJJIEPTEHOB,
MIOCPE/ICTBAM IIPEBPAIIEHUS HX B MEHEE TOKCUYHEIE, JIETKO ylalisieMble U Oe3BpeIHbIE COSTNHEHHS.

e  OO0e3BpexHBaHKE U MOCIENYIONIEE yAaJeHUEe U3 OpraHn3Ma H30bITKa TOPMOHOB, BUTAMHUHOB, MEIHATOPOB,
a TaKkKe MPOMEXYTOYHBIX W KOHEYHBIX TOKCHYHBIX MPOIYKTOB oOMeHa BemiecTB. K mpumepy, ¢eHona,
aMMHaKa, 3TaHOJIa, KETOHOBBIX KUCJIOT, alleTOHa.

e  VYuyacrue B npoliecce MUIEBapeHusl, a IMEHHO — 00eCIIeYeHre SHEPTeTHIECKUX TIOTPEOHOCTEH B TITIOK03€ U
KOHBEpTAlUsl pa3HbIX UCTOYHWUKOB SHEPTHH (aMHHOKHCIIOTHI, CBOOOIHBIE JKHUPHBIE KHCIIOTHI, TJIHLEPHH,
MOJIOYHAsI KUCJIOTA M T.J.) B TJIFOKO3Y (TJIIOKOHEOT €HE3).

e [lononHeHne u coXpaHEeHHE SHEPTETHYECKUX OBICTPO MOOHMIIM3YEMBIX PE3epBOB B BHJIE JCTIOITIUKOreHa U
KOHTPOJIb YIJIEBOJHOTO OOMEHa.

e [lonomHeHne © COXpaHEHHWE HEKOTOPHIX BUTAMWUHOB (B TI€YEHM OCOOCHHO BEJIMKH 3arachl
BOJIOPAaCTBOPUMOro BHTamMHMHa B12 u >KMpopacTBOpHMBIX BUTaMHHOB A u D), a Tarke NENOKaTHOHOB
HEKOTOPBIX MHKPODJIEMEHTOB — METAJIOB, B YACTHOCTH KaTHOHOB Me/H, KoOanbTa 1 xene3a. Kpome Toro,
neyeHb MPUHAMACT ydacTre B Metabonu3Me (oreBoi KucinoTel u ButamuHoB A, B, C, D, E, K, PP.

e VYuyactue B mpoliecce KpoBETBOpEHHs (TONBKO y TUioAa). B ToM uucie cuHTe3 MHOXKeCTBa OEJIKOB ILIa3MbI
KpoBH — aibda- U OerarnoOyJMHOB, albOYMHUHOB, TPAHCIIOPTHBIX OEJIKOB JUIsi pa3sHbIX BHUTAMHHOB M
TOPMOHOB, OEIIKOB MPOTHBOCBEPTHIBAIOIICH M CBEPTHIBAIOIIEH CHUCTEM KPOBH M MHOXECTBA JPYIHUX.
Ileuensp — OJUH U3 BaXKHENIIINX OpraHoB reMoIrioo3a B rp€HaTaJIbHOM pa3BUTHU.

o Cunre3 3GupOB XojecTeprHa M €ro camoro, (GpocoNUmUIOB W JIMIHIOB, JHIIONPOTEHIOB, KOHTPOJb
JIMIUAHOIO OOMEHA.

e  CuHre3 OmHMpyOHHA U KEITYHBIX KUCIOT, CEKPEINS U MPOAYKIIUS KETIH.

e JledeHb ABIAETCS MECTOM XPaHEHHs OOJBIIOrO 00beMa KPOBH, KOTOPBIH BHIOPACHIBAETCS B COCYIHCTOE
PYCII0 B ciiydae KpOBOIIOTEPH MM IIOKE U3-3a CY)KEHHS COCYI0B, KOTOPBIE CHA0XKAIOT EYEeHb KPOBBIO.

e Cunre3 (pepMEHTOB U TOPMOHOB, KOTOPbIE aKTHMBHO YYaCTBYIOT B NpeoOpa3oBaHUU efbl B 12-mepcTHOM
KHIIKE ¥ APYTHX OTAEeNIaX TOHKOTO KUILIEYHHKA.

e [ICYCHb Y IUIOAA BBINOJHAECT KPOBETBOPHBIC (PyHKIMH. Y IEYEHHU IUI0JA JAC3MHTOKCUKALMOHHAS (YHKIHS
HEe3HauUTeNbHA, IOTOMY YTO € 3aHHUMaeTcs IUTAaleHTa.

(DyHKLlI/I}I NICYCHU — OYHUIICHHUE OT TOKCHHOB

Uepes mneuenp 3a wac mpoxoaut mnopsaka 100 murpoB kpoBu. [leueHb NpOM3BOAWT OENKOBBIN, YIJIEBOIHBIM,
KHUpOBOM OOMEH, 3amacaeT MHHEpajbl W BUTAMHHBI BIOPOK, CHHTE3, pacLIeIIeHHEe TOpPMOHOB, oOpa3oBaHHUE
SPUTPOLIUTOB.

JleTokcuKanMoHHasi PYHKIUS MeYeHH

OcHoBHas (QyHKIMS NMEYEHU — JeTOKcHKanus. [ledeHp BBICTYNAeT B POJHM T'yOKH, KOTOpas MPOIMycKaeT yepe3 ceds
BCE, YTO B Haml opraHm3M nomaigo. OHa (UIBTPYET STH BEIIECTBA Ha BPEIHBIE M IIONE3HBIE, IIOCIE YEro
HEUTpaIU3yeT SIbl.

B nmocnexnue ronpl aTaka TOKCHHOB Ha OPTraHW3M YEJIOBEKa BO3POC/IA B HECKOJIBKO pa3, OATOMY MEYEHb 3a4aCTYIO
CO CBOMMH OOS13aHHOCTSIMH CIPaBUTHCS HE MOXKET. [103TOMy ceronHs 3a001eBaHus IEUSHN — 3TO HE PEIKOCTb.
CrnenuanycTsl MOJCYUTANN, YTO B3POCIBIN UETOBEK €KETOJHO YINOTPEOIsieT Mopsaka 4 J1 MEeCTHUIMAOB, KOTOPHIC
COJIepKaThCs CErOAHS BO (PPYKTax M OBOLIAX, & TAKKE Oonee 5 KT KOHCEPBAHTOB, Pa3JIMUHBIX MHUINEBBIX JOOABOK, a
TaKKe 2 KI' TBEPABIX BPEIHBIX BEIIECTB, KOTOPHIE HAM MPHUXOAWTCS BABIXATh Yepe3 JIETKHe. JTO KpailHe TsHKENbId
Tpy3 AJIs TIEYEeHH, KOTOPOH ¢ KaXKIBIM JTHEM HEOOXOAMMO paboTaTh Bce OONBIIE M OONbIIIE.

AHaTOMHUYECKOE PACTIONOXKEHUE TIEYEHN Ha ITyTH KPOBOTOKA, KOTOPBIM HECET MUTATENbHBIE U APYIHe BEIIECTBA M3
MMUIIEBAPUTENFHOTO TPAKTa, OCOOCHHOCTH KPOBOCHAOXKEHUs, CTpoeHUs, uMpoobdpameHns, crernudura ¢yHKIun
KJIETOK TEYCHN OmpenensioT GpyHkiun nedeHn. Panee Oblna ommcaHa >KEMTYEBBIBOMIAS (QYHKIHS, HO OHA JAaJIeKO
HE eINHCTBEHHASI.

BapbepHnast pyHKIus nevyeHn

Ouenp BaxxHa OapbepHast QyHKIMS OpraHa, KOTOpasi COCTONT B 00€3BPEKMBAHUM A0B M TOKCHHOB, ITOCTYITMBIINX B
OpPTaHM3M C MMUIIEH WM chOPMHUPOBABIINXCS B KUIICYHUKE U3-32 JEATEIBHOCTH €0 MUKPO(IOPHI, TEKapCTBEHHBIX
MIPenaparoB, KOTOPHIE BCOCAJIHCh B KPOBb M OBUIM MPHHECEHBI B IEUCHb. XMMHWYECKHE BEIIECTBA MEYECHb
00€3BPEXMBAET 3a CUET MX (PEPMEHTHOTO OKHMCICHUS, METHINPOBAHHS, BOCCTAHOBIICHHS, THAponu3a (repsas ¢asa),



aleTHIMPOBAHMS U JajbHEHIel KOHBIOTAIIMH ¢ HEKOTOPHIMH BelecTBaMH (YKCYCHOW, CEpHOH M TIIIOKYPOHOBOM
KHCIIOTaMH, TaypuHOM, TNIMIIMHOM W JpYruMHu) — BTopas (a3a. Ho He Bce BemecTBa 00e3BpeXUBArOTCs B 2 (has3bl:
MHOTHE — TOJILKO B OJHY WJIM 0€3 KaKuX-JIMOO M3MEHEHW BBIBOASATCS B COCTaBE JKEIYM U MOYH, B OCOOEHHOCTH
pacTBOpUMBIE KOHBIOTATHl. TOKCHYHBIH aMMHaK HEWTpaM3yeTcs C MOMOIIbI0 00pa3oBaHUs KpEaTHHUHA |
MOYeBUHBI. MUKpOOPraHU3MBI MOT'YT OBITH 00€3BpEXEHBI 3a CUET UX JIM3Hca U (ParonuTo3a.

[leyenp ydacTByeT B WHAKTHUBAIMM HEKOTOPBHIX TOPMOHOB (QJBIOCTEPOH, TIIFOKOKOPTHKOWIBI, 3CTPOTCHEI,
AHJIPOTCHBI, TIIOKATOH, TaCTPOMHTECTHHAIBHBIC TOPMOHBI) M OHOTEHHBIX aMUHOB (KATE€XOJAMHHBI, CEPOTOHUH,
THCTaMUH).

DKCKpeTOopHasi (QYHKIMs BBIPAXKACTCSl B BBIICICHUH B COCTABE JKEIYH M3 KPOBH OOJBIIOTO KOJIMYECTBA BEIIECTB,
KOTOpBIE 0OBIYHO TPaHC(HOPMHUPYIOTCS B IEYEHH, UTO JENIAeT e¢ yYaCTHHKOM O0CCIIeUeHHs TOMEOoCTasa.

(I)yHKIH/II/I MEYCHU B MMUIICBAPCHUH

IleyeHp mMpUHUMaET yvacTHe B OOMeHe OENKOB: MPOHMCXOAWUT CHHTE3 OenkoB kpoBu (85% riobOymunoB, 95%
aIbOYyMUHOB, Bech (UOPHHOTEH), OCYIIECTBISIETCS IepeaMHHHPOBAaHME W JI€3aMUHUPOBAHHE aMUHOKHCIIOT,
o0Opa3zoBaHUe KpeaTHHA, MOYEBUHBI, TIIyTaMHHA, (akTopoB (GuOpHHONIM3A (aHTUIUIA3MUH, aHTUTpoMOuH, 1, 11, V,
VII, 1X, X, XII, XIII) u cBepThiBaHusA KpOBH. JKeTuHbIC KUCIOTH OKa3bIBAIOT BIUSHHUE HA TPAHCIIOPTHBIC CBOMCTBA
KPOBSIHBIX OEJIKOB.

[leuenp paboTaer ¢ OOMEHOM JIMIHMIOB: B UX BCACBIBAHUM U THAPOIM3E, CUHTE3€ TPUINIMLEPUAOB, XOIECTEpPHHA,
¢ochoIUIII0B, JKETUHBIX KUCIOT, JUIONPOTENAO0B, AllETOHOBBIX TN, OKUCICHHH TPUIIHLEpHaoB. Ponp nedeHu
BeJIMKa B OOMEHE YIJIEBOJOB: B 3TOM Cllydae MPOMCXOMST MPOLECCHl IMIMKOT€HONN3a, ITIMKOTeHe3a, BKIIOUEHHE B
00OMeH ranakTo3bl, (PPYKTO3bI, [IIIOKO3bI, IPOAYKIHUS [TIFOKYPOHOBOI KUCTOTHL

VYyacTByeT MeueHb U B )PUTPOKUHETHKE, B YACTHOCTH B Pa3pyIICHHH SPUTPOIIUTOB C MOCISIYIONMM 00pa30BaHHEM
OWIHpyOUHA.

Ponb medeHs OdYeHb BakHa B OoOMeHe BUTaMHHOB (0cobeHHO xwupopactBopuMbix A, E, K, D), B kuieuHnke
BCACBIBAaHUE KOTOPBHIX MPOUCXOAMT MpPU YYacCTHUM Kemdd. HekoTopble BHTAMHHBI B HEYEHU ACHOHUPYIOTCA H
BBICBOOOXKIAtOTCS 110 Mepe ux notpedHoctu (A, C, K, D, PP). B neveHu nenoHupyroTCsi 1 MUKPOJIEMEHTHI (Meb,
XKene30, KoOaJIbT, MOIMOIECH, MapraHeln U T.I.) U 3JeKTPOIUThL. OpraH y4acTByeT B MMMYHOJIOTHYECKUX PEaKIUsIX
U UIMMYHOIIO33€.

Beliie MbI yrmoMuHa M PO KUIIEYHO-TIEUEHOUHYIO IIMPKYIISAIMIO JKETYHBIX KUCIOT. KpaliHe BaXKHO MX ydacTHe He
TOJBKO BO BCACHIBAHMM JIMIUJIOB U THAPOJIN3E, HO U WHBIX IpoueccaX. JKeTuHble KHUCIOTBI — 3TO PETYNATOPbI
XoJiepe3a M BBIACNICHUS X0JIeCTepUHA B COCTABE XKEIUH, KEITYHBIX TUTMEHTOB, aKTHBHOCTH IUTO(QEPMEHTOB IT€YCHU.
Tarxke OHM OKa3bIBAIOT BIMSHHE Ha TPAHCIOPTHYIO aKTUBHOCTh SHTEPOLUTOB, PECHUHTE3 TPUITIMLEPUIOB B HHUX,
KOHTPOJIUPYIOT IPOIU(eparyio, OTTOPKEHUE U NEPESIBIKEHNE YHTEPOLUTOB € KHIICYHBIX BOPCHHOK.

XemuHoe perynsTopHOE BIUSIHHE PAacHpOCTPaHIETCSd Ha CEKPELHUIO MOKEITYJOYHOM JKele3bl, JKEeIylKa, TOHKOH
KUIIKH, 93BaKyaTOPHYIO pPabOTy TracTpoIyOJCHAJIbHOIO KOMIUIEKCA, PEaKTHMBHOCTh OPraHOB IMIIEBAapEHHS B
OTHOIIEHUH K HEHPOTPAHCMUTTEPaM, PETYISITOPHBIM aMUHAMH U MENTHIAM, MOTOPUKY KHIIIEUYHHKA.

JemyHple KHCIIOTBI, LUPKYIUPYIOIIHME C KPOBBIO, OKa3bIBAIOT BIHMSHHE HA MHOXECTBO (PU3HOIOIHYECKHX
NPOLIECCOB: NPH YBEIMYEHHH KOHLEHTPALMH B KPOBH JKEIYHBIX KHCIOT, OymyT yrHeratbcsi (DU3HOIOTHYECKUE
TIPOLIECCHI — B 3TOM U MPOSBJIAETCS TOKCHYIECKOE BO3/ACHCTBUE JKEMYHBIX KHCIOT. VX HOpMalpHOE comepKaHHe B
KPOBH CTUMYJIMPYET U MOJIEPKUBACT OMOXUMHUYECKHE M (PU3NOIOrMUECKHE TIPOLIECCHI.

BuoxumMuyeckue uccie10BaHus.

Broxumuueckne nccneqoBaHusA HIPArOT BaKHYIO POITb B TMATHOCTHKE M ONPEIEICHUN TSDKECTH, MPOrHO3a
1 TedeHust 3a00eBaHNi edeHn. B OONbIIMHCTBE CiTydaeB 3Ta OIEHKAa CTAHOBHUTCSI BO3MOXKHOM HE IO pe3ylibTaTtaM
OTAEIHHOIO TECTA, @ HA OCHOBAHWW MHTEPNPETAIMN JTaHHBIX, NTOTYYCHHBIX IIPU MPHUMEHEHNH HECKOJIBKHX TECTOB.
st 6onee ynoOHON OLEHKH LIEIecO00pa3Ho CrpyNIHpOBaTh MPUMEHSEMbIE TECTHI B 3aBUCHMOCTH OT HCCIIETyeMOMH
¢ynxmy nedeHn. C IOMOIIBI0 OMOXMMHUYECKHX TECTOB MOJKHO OXapaKTepH30BaTh:
® [IeJIOCTHOCTb I'€NaTOLHTOB;

® JKCKPCHHUIO KEITUH,



® CHHTETUYECKYIO (YHKIIHIO TIEUEHH;
® J[pyrHe ClrielialbHble ()yHKIHH.

OmeHKa [EIOCTHOCTH TeNaTOUUTOB, HAPYIICHUs] KOTOPOH B JIETKUX CITydasiX IPOSBIISIOTCS ITOBBIIICHHON
TIPOHUIIAEMOCTBIO KJIETOYHOM MEMOpaHbl, a B TSKEJBIX CIIydasx - HEKPO30M KIIETOK, IPOBOAWUTCS HA OCHOBAHHWH
oOHapyxeHHs1 (epMEHTOB MEYCHOYHBIX KIETOK B IUla3Me KpoBH. Yamie BCEro C 3TOH ULENbI0 HCHONB3YIOT
olpeJieJIeHHe aKTHBHOCTH TpaHCaMHMHa3 - acnapratamuHoTpancdepasbl (AcAT) m anaHmHaMHHOTpaHc(epasbl
(AnAT). YyBCTBUTENBHOCTh TpaHCAMHUHA3 SBJSACTCS BBICOKOH. [myramatnermnmporenasa (IJIJIIY) comepsxkutcs
UCKITIOUYUTEIHHO B MUTOXOHJPHSIX M XapaKTepPH3YyeTCs HauOOJbIIeH aKTUBHOCTHIO B IEPUBEHO3HBIX I'€NaTOLUTaX
anuHyca. JTO OOBSCHSAET, MMOYEMY HAMOONBUIMH TOABEM AaKTUBHOCTH JaHHOTO (EepMEHTa OTMEYaeTcss NpHu
BEHO3HOM 3aCTOE B IIEYEHH W IPH IIOKE. J[1Is1 OIIEHKH SKCKpEeHHy Keadd TPUMEHSIETCS IPEX]Ie BCETO ONpe/ieIeHne
aKkTHBHOCTH 1ieio4Hol (ocdarassl (ILP) u ramma - rmyrammarpancnentuaassl (I'TTII). YBennyenue akTuBHOCTH
9THX (EePMEHTOB B IUIa3Me€ KPOBH MpH XoOJecTaze OOBACHAETCS HMX YCWIEHHBIM OCBOOOXKICHHEM U3
KaHATUKYJISIPHBIX MeMOpaH TernaTolMTOB M HMX TOBBIIIEHHBIM cuHTe30M. [loBbimenue axtuBHocth ['TTII He
CUMTaeTCs CIeNU(DUIHBIM ISl X0JIeCTa3a, IMOCKOJIbKY MOXKET BCTpEUaThCsl TAKXKe NMPH HApYIICHWH LETOCTHOCTH
rernaTouuToB. ITOT (bepMeHT ABJIACTCA B HACTOAIIEC BPEMS Hayl60nee YYBCTBUTECJIbHBIM KJ'[I/IHI/IKO-6I/IOXI/IMI/I‘JGCKI/IM
MapkepoM 3a00JIeBaHHN TenaTOOMIMAPHON CHUCTEMBI; €ro MOBBIIICHUE HACTYNAaeT CPABHUTEIHLHO PAaHO M ObIBAaeT
OYC€Hb BBIPAXKCHHBIM ITPU aJIKOT'OJIbHOM MOPAXKCHUHN TICYCHU.

['mnepOunupyOMHEMHHM  KaK  CHMIITOM  XOJIecTa3a  XapaKTepu3yloTcs  JOCTaTOYHO  HHU3KOM
YYBCTBUTEJIBHOCThIO M crneuuduyHocthio. OpHako ompeneneHue (pakuumii OwnupyOMHA MMEET BaXKHOE
JuddepeHInaIbHO - IUAarHOCTUYECKOE 3HAuYeHHe, IOCKOJbKY IO3BOMSET pPa3rPaHH4YMTh KOHBIOTMPOBAHHYIO WU
HEKOHBIOTHPOBAHHYIO TUIepOWInpyOuHemMuto. lccienoBaHue ypoBHA OMIMPYOMHA IOMOraeT TaKkXkKe B OLECHKE
IIPOTHO3a IPH HEKOTOPBIX XPOHUYECKUX 3a00JIeBaHUAX MEUCHH.

JInst OLIeHKM CHHTETHYECKOW (DYHKIMH IEUSHU IIPUMEHSACTCS B IEPBYIO OYepeAb HMCCIENOBAHUE YPOBH
(aKkTOpoB CBEpTHIBAHUS KPOBH, KOTOpBHIE BBHIPAOATHIBAIOTCS TONBKO B MEYEHH M HMMEIOT KOPOTKHH Hepuon
nonypacnazia B miasMe (Hanpumep, ¢akrop VII). Yame Bcero ompenessiercss mpoTpoMOMHOBOe BpeMs 1o KBuky,
Kotopoe 3aBUCUT OT (aktopoB cBepTeiBanus |, I, V, VII u X, cunresupyembix B mnedeHu. [lockonbky Juist
Hekoropbix u3 otuX Qakropos (I, VII u X) meobxomumo emre W MpuCyTCTBHEe BHTamMuHA K, yBeianueHue
POTPOMOMHOBOI'O BPEMEHU MOXKET O0YCIIOBIMBATHCS HE TOJIBKO CHIDKEHHEM CHHTETHYECKOH (YHKLMH NEeYeHH, HO
1 yMEHBIIIEHHEM BcachlBaHMS BUTaMHHa K BenencTBue xonecra3a. AKTUBHOCTD XOJIMHICTEPA3hl B CBIBOPOTKE TAKKE
OTpa)kaeT COCTOSIHUE CHHTETHYECKON (QYHKIHMM medeHd. DTOT (epMeHT BbIpabaTeiBaeTcs B IIEUSHH, BPEMS €ro
moimypacnaia B KpoBH cocTaBisieT okono 10 mmeit. Hampotus, ompenencHue ypoBHA anbOyMHHa B IJIa3Me Kak
MOKa3aTelsl, OTPAKAIOIIETO CHIDKCHHYI0 CHHTETHUECKYI0 (YHKIMIO TI€UEHM, XapaKTepu3yeTcs JOCTaTOYHO
HU3KUMH Y9yBCTBHUTEIBHOCTBIO M CHEHU(PUIHOCTHIO. XOTS anbOyMHH BBIPA0ATHIBAETCSI NCKIIOUUTENBHO B IEYEHH,
€e pe3epBHBIC CIOCOOHOCTH B ATOM IUIAaHE HACTONBKO BBICOKM, YTO YPOBEHb albOyMHWHAa B IIa3Me€ HAYMHAET
CHW)XATBCS TOJNBKO IPH BBIPR)KEHHOM MOPAKEHUN MApEHXUMBI IedeHn. Kpome Toro, cHmKeHne CHHTe3a anb0yMIHa
MOXET KOMIIGHCHPOBATHCS ~YMEHbIIEHHWEM €ro pacmaga. JpyruMu TOpUYUMHAMH, [OPUBOAAIINMH K
THITOATEOYMIUHEMHUH, MOTYT CITYXKHUTBH 3a00JI€BaHMUS, COMPOBOKIAIOIINECS CHHIPOMOM MaThabCOpOITHH.

Knuauko-OnoxuMmdeckne METOAbl OIEHKH CIENHANbHBIX (DYHKIMH MEYeHH NPHUMEHSIOTCS C IEIbI0
JMAarHOCTHKH OIPEAEIeHHbIX 3a0oneBannid. Tak, MOMUKIOHAIBHAST THIIEPTaMMarioOyTHHEMHS UHIYIUPYETCs TpH
XpOHMYECKHX 3a00NIeBaHMAX TI€YEHH AaHTHTCHAMH IKEITy[OYHO-KHIIEYHOTO TPaKTa, KOTOpbIE B pe3yibTaTe

CHIDKCHHOM q)yHKHI/II/I NICYCHU WJIK BCICACTBUC q)OpMI/IpOBaHI/IFI MOPTOKABAJIbHBIX daHACTOMO30B HEAOCTATOYHO



YAQJIAKOTCA U3 KPOBU. OTH aHTUTE€HBI CTUMYJIHUPYIOT 06pa3013aH1/Ie AHTHUTCI IIJIa3MaTHYCCKUMMU KJICTKaMU,
IporuCxXoaiauMu 13 B-J'II/IM(I)OLII/ITOB.

Hanuuue ¢oubposza MOXKHO YCTaHOBUTH, OIPECIHB YPOBCHE B CHIBOPOTKE MENTH A MpoKoutareHa tuma 1.

Tabauna 2.
buoxumuyeckue nokazaresi Npu 3a601eBaHUSIX MeYeHH
Pedepencueie
IMoka3zaresn JImarnocTnyeckasi IeHHOCTh
3HAYEHHUS

OOt OnnupyouH 5-21 mxmons/m* BrlsiBrieHHE )KENTYXH, OLIEHKA TSXKECTU
CBsI3aHHBIN OMITHPYOUH 0,0-5,1 Mxmonb/1 Bonesns XXusoepa, remMonus
[lenounas pocdarasza 98-280 ME/n JuarHoctrka xonecta3a, FHQWIBTPAITUH TICYCHU

PaHHsS AWarHocTHKAa TNEeYEHOYHO-KICTOYHOTO ITOPAKEHHUS
ACAT 0-37 ME/n A ) P .

KOHTPOJIb 33 JMHAMHUKOMN 3a00JICBaHHS

[Tpu ankoronusme akTuBHOCTH ANTAT HUXKe, Y4eM aKTHUBHOCTH
AIAT 0-40 ME/n p :

AcAT

MAarHOCTHKA AaJIKOTOJBHOT'O TIOPAKEHUS H  OWIHAPHOIO

ITTIT 10-61 ME/n A P P

xoJjecrasa
ANb0yMHUH 35-50 r/n Or1ieHKa TSDKECTH OPAYKEHUS IeYeHH

MArHOCTHKA XPOHHYECKOI'0 TelMaTHTa W HUPPO3a, KOHTPOIb

y-Tro6ymmH 5-15 r/x A | Xp pposa, KOHTp

3a IMHAMUKOM 3a00JIeBaHUA
[TporpoMOHHOBOE BpeMs 12-16 ¢ OrieHKa TsDKECTH TOPaKEHUs TIeUeHU

[lpu xomecraze moBbIaeTcs ypoBeHb obOmiero u cBobogHoro XC B ChIBOPOTKE. MEXaHU3M 3TOro
MOBBINICHUSA HCU3BCCTCH. HO-BI/UII/IMOMy, B IIOBBINICHUU YPOBHS XOJIECTEPUHA B CbIBOPOTKE YJAaCTBYIOT 4 (baKTopa:
3a0poc XC wu3 xEMuu B KPOBOTOK, MNOBbIIeHHe oOpa3oBanus XC B medeHu, cHmwkeHue aktuBHOCTH JIXAT,
perypruTanus cofepKamierocs B KEIUH JELUTHHA, YTO CIIOCOOCTBYET IePexoy B IJIa3My TKaHEBOT'O XOJEeCTepHHA.
B 10 Bpems kak mpH OCTpPOM XOJIeCTa3e WHOIJAa OTMeuaeTcs HesHauutenbHoe (B 1,5-2 pasa) MOBBIICHHE YPOBHS
XC, npu XpOHHYECKHX 3a00JIeBaHUAX, OCOOCHHO MPH IOCIEONEPALOHHBIX CTPUKTYPaX M MEPBUYHOM OHIMapHOM
LUPPO3€, ITOT MOKa3aTeNb JOCTUTAeT OueHb 00JbIIMX 3HaueHui. HemoctaTouHoe nuTaHne NPUBOAUT K CHUKEHUIO
ypoBHA XC B CHIBOPOTKE, 4TO OOBSCHSIET HOpManbHoe comepxaHne XC y yacTH OONBHBIX C MEXaHHYECKOH
0o0CTpyKIHeH KEMUHBIX MyTeH 3JI0KaYECTBEHHOW OMYXOJIBIO.

Conepxxanne >¢upoB XC mpu xonecraze cHmwxkaercs BciencrBue aepurmra JIXAT. Ypoens TAT
MOBBIIIAETCA. B CHIBOPOTKE BBIABISIETCS aHOMAJBHBIM JMIIONPOTEHH, KOTOPBIM COJEPKUT OONBIIOE KOTHYECTBO
cBobogaoro XC u neruruHa. V3MeHeHHs SpUTPOLIMTOB IIPH XOJIecTa3e CBA3aHbI ¢ HapymeHueM copepxkanusi XC u
JIIL

T'enamo-yermonapuoe nopasicenue. llpum TOBpEeXIEHHHM TemaTONUTOB ypoBeHb TAI B CHIBOPOTKE
noBeiiaeTcss B cBs3u ¢ Hakomsienuem JIITHIL, koropeie Goratei TAID. Konnentpauus s¢upo XC cHuxena
BciencTeue Him3Kow aktuBHocTH (epmeHTa JIXAT. Ilpm muppose meduenn ypoBeHb obmiero XC B CBIBOPOTKE
00BIYHO HOPMaJIbHBINA. Ero cHIKEHNE CBUAETENHCTBYET O HAPYILICHUH MMMTAHUS WK JeKOMIIEH Ay 1uppo3a. Ilpu
JKUPOBOH II€UYEHW AJKOTONFHOW JTHOJOTMH HAapsAy C yBenmudeHueM copepykanuss TAI TOBBIIIaeTcs ypOBEHB
JITIOHIL. TIlpm mopakeHHMH TII€YEHHW TEMAaTOTOKCHYHBIMH TIperapaTaMyd HapyIIeHWE CHHTE3a AaIoNpOTEHHOB
npuBoauT K HapymeHuto BeiBeneHuss TAL ¢ JITTIOHIT u pa3BUTHIO B TTOCIEAYIOMIEM XHPOBOTO TIEPEPOKICHHSL.
OcHOBHBbIE CHH/IPOMBI NIPH 3200J1€BAHUSIX NeYeHH.

Paznmyarot ciemyromye OCHOBHBIE CHHIIPOMBI:

1. HuToauTHyecknii cMHAPOM (IMTO/IN3) BO3HUKAET BCIEACTBHE HAapYIICHHUS CTPYKTYPHI KIETOK IEUCHH,
YBEIMYCHUS] MPOHUIIAEMOCTH MeMOpaH, KaK IPaBWJIO, 3a CYET YCWJICHHS MPOLECCOB INEPEKHUCHOTO OKUCIICHMS
mununoB (ITOJI) m Beixoma ¢depmeHTOB B KpoBb. IIpM HIMTONMTHYECKOM CHHIPOME B KPOBB IIOMAJAIOT Kak

HUTOIUIa3MaTUYCCKUEC, TAK 1 MUTOXOHAPHAJIbHBIC KOMIIOHCHBI q)epMCHTOB, OJITHaKO OCHOBHOM YPOBCHb aKTHUBHOCTHU



OIIPEIEIIAIOT HUTOIDIa3MaTndeckue n3odepMeHThl. L{uToNm3 compoBoXaaeT, B OCHOBHOM, OCTphIe 3a0oineBaHMs
MEYeHH W YBEJIMYMBAETCS MPU OOOCTPEHMH XPOHWYECKHX. BBINENSIOT Cclenylomue OCHOBHBIE MEXaHH3MBI
LUTOJNHN3A:

1. TOoKcHYeckuii HUTONM3 (BUPYCHBIN, aJIKOTOJIBHBIN, IEKapCTBEHHBIN);

2. WMMYHHBIH OUTOJNH3, B T.4. ayTOUMMYHHBIH;

3. THOpPOCTaTHYECKUH;

4. rumokcwyeckuii (“IIOKOBAs MEYCHb” U IIp.);

5.  OITyXOJEBBIH LUTOJM3;

6. muTONM3, CBS3AHHBIN C HEIOCTATKOM MUTAHUS M HETIOIHOLIEHHOCTHIO MTHIITH.

OCHOBHBIMH JIOCTYITHBIMH MapKepaMH LUTOJIHM3a MPU OCTPOM TernaTHTe SBIstoTCs ananuHoBas (AnAT) u
acraparuHoBast (AcAT) TpaHcamuHa3zbl, raMMa-riryramuntpancnentunasa (I'T'TII), nakrarnernaporenasa (JIAT).

Hosviuenue axmusnocmu AnAT u AcAT nabmomaercs y 88-97% malMieHTOB B 3aBUCHMOCTH OT BHUJA
rernaruta. MakcMMyM aKTUBHOCTH XapakTepeH Juis 2-3-eil Hezienu 3a0oiieBaHuWs, W BO3BpallleHHEe K HOpMe Ha 5-6
Henene. [IpeBbilieHHe CPOKOB HOPMAaJHM3allMM AKTHBHOCTU SIBJISETCS HEONArompUsTHBIM (PakTOpoM. AKTHBHOCTH
ATAT > AcAT, urto cBa3aHo ¢ pacmpeneneaueM AcAT Mexay NIHUTOIIa3MOW M MHTOXOHIPHUSIMH.
[MpeumymiectBeHHoe moBbimicHne ACAT CBsA3aHO ¢ MOBPSKICHUEM MHUTOXOHIPUN M HaOmogaeTcs npu Oonee
TSDKENBIX TIOBPEXICHUSIX TIEYCHH, OCOOSHHO aJIKOTrOJIbHBIX. AKTUBHOCTh TPAHCAMHMHA3 TIOBBIIIAETCS YMEPEHHO (B 2-
5 pa3) npu XpoHUUECKHX 3a00JIeBaHUSIX Ie4YeHu, yaiie B (aze o0oCTpeHus, U onyxossax nedeHd. s nuppo3oB
NIEYCHU MOBBIIICHUE AKTUBHOCTH TPaHCaMHUHa3, KaK MPaBUIIo, HE XapaKTEePHO.

AcAT moBblIIACTCSl TPU OCTPOM TENATUTE U APYTUX TSKEIBIX MOPAKCHUSX TIeNaTOLMTOB. Y MEpPEHHOE
yBEJIMYCHUE HaOJIIofaeTcs INPU MEXaHWYECKOW JKeNTyxe, y OOJNBHBIX C MeTacTa3aMd B IIEYEHb WU IIMPPO3OM.
Kospguyuenm oe Pumuca, to ects otHoueHne AcAT/AnAT( B nopme pasen 1,33) mpu 3a0oieBaHusX MEUSHU
HIDKE 3TOM BEJIMYMHBL, a IIPU 3a00JIeBaHUAX CEpALIa - BHIIIE.

YpOBeHb aKTHBHOCTH alaHUHAMHUHTpaHchepasbl (ATAT) B Hopme 7-41 ME\n.

[Ipu 3a0ojeBaHMAX MEYEHW B TEPBYIO OdepeAb M HauOoiee 3HAYMTENbHO MO cpaBHeHHIO ¢ AcAT
n3Mensercs akTuBHOCTh ANAT. Ilpm octpoM remature, HE3aBUCHMO OT €ro 3THOJNOIMH, AaKTUBHOCTb
aMHHOTpaHc(epas MOBBIIAETCA y BceX OombHBIX. OCOOSHHO M3MeHseTcsl akTHBHOCTH ANAT, comepkameiics B
LUTOIUIa3Me, YTO CIOCOOCTBYET OBICTPOMY BBIXOAY €€ M3 KIETKH M IIOCTYIUIEHHIO B KPOBSHOE PYCIIO, ITOITOMY
AJAT sBnsercs Ooiee YyBCTBHUTEINBHBIM TECTOM pPaHHEH NHWArHOCTHKH ocTporo rematuta, dyeM AcAT. Ilepmon
nomypacnana okosno 20 4acoB, pearnpyer Ha Oolnee TsDKENble NMOBpEXIeHUs remaronuta. [Ipn octpoM BHpycHOM
reratute ATAT u AcAT nosrermatorcs 3a 10-15 nrelt 10 MOABICHUS KENTyXe MPH renatuTe A, ¥ 32 MHOTO HEZIelb
IIpU TemaTuTe B, mpuyeM MOBBIIIAIOTCS OHU OJHOBpeMEeHHO, HO ANAT - 3HaumrensHO Gonbine. [Ipy TUmMYHOM
TEYEHUH BHPYCHOIO rematuta akTHBHOCTH ANAT nocturaer makcumyma Ha 2-3 Henene 3a0oneBaHus. [lpu
ONaTrONPHUATHOM €ro TedeHn! akTHBHOCTE ATAT HopManmm3yetcs depe3 30-40 cyrok, aktuBHOCTh ACAT - wepes 25-
35 cyrok. IloBTOpHOE WM Iporpeccupyroliee NOBBHILIEHHE aKTUBHOCTH aMHHOTpaHc(epa3 CBHIETEIBCTBYET O
HOBOM HEKpO3€ WM PEelHIuBe O0Je3HM. Y UIMHEHHE MEePHO/Ia TOBBIICHHON aKTUBHOCTH aMHHOTpaHc(hepas 4acTo
SIBIISIETCST HEOJIAronmpUsTHBIM MPU3HAKOM, T.K. MOXXET CBHAETEIbCTBOBATH O MEPEXOAE OCTPOro Mporecca B
XPOHUYECKHM.

J1J1st XpOHMYECKMX TEeNaTUTOB XapaKTepHa YMEPEHHAs U CPEIHSsS rurnepdepMeHTeMusl.

[Ipn nateHTHBIX (OpMax HUPpO3a MEYEHH AKTHBHOCTh (pepMeHTa, Kak MpaBWiIo, HE MOBbImIeHa. [Ipn
aKTHBHBIX (DOPMAxX CTOMKHH, XOTS W HE3HAUNUTEIBHBIN, MMOIbEM aKTMBHOCTH aMHHOTpaHc(epa3 BcTpedaercs B 74-

77% ciy4aes.



[opermienne aktuBHOCTH ATAT 1 ACAT MOXKeT OBITh BBISBICHO W Y TIPAKTHYCCKHU 370POBBIX HOCHUTEICH
TIOBEPXHOCTHOTO aHTUT'€Ha rernaTuTa B, 4To yKa3pIBaeT Ha HaIM4Ke BHEITHE OECCHMITOMHBIX aKTUBHBIX MPOLIECCOB
B MIEYCHH.

Tamma-enymamurmpancnenmuoasa (TTT, ITTIL, y-I'T) comepxkurcs B nuToruiazMe (HU3KOMOJICKYIISIpHAS
n30(opMa) U CBsA3aHA C MEMOpaHaMH OMJIHAPHOTO TONIOCca (BBICOKOMOJNEKYIsipHas u3odopma). [loBeimicHue ee
AKTHMBHOCTH MOXET OBITh CBSI3aHO C LIUTOJHM30M, XOJECTa30M, MHTOKCHKAIMEH alIkOroJleM WM JIEKapCTBaMH,
OITyXOJIEBBIM POCTOM, 103TOMY moBbimenue aktuBHocTd [ TTII He sBnsercs cnenuduyeckuM it TOrO WM WHOTO
3a0oseBaHusl, HO B OINPEAEICHHONH Mepe YHHBEpCalbHBIM WM CKPUHWHTOBBIM JUIS 3a00JNeBaHMN TNEYEHH, XOTS
TIpe/IToJIaraeT JONOTHUTENbHBIE TIONCKU MTPUYMHBI 3a00eBanust. depMeHT Oojiee UyBCTBHUTENCH K HApYIICHHUSM B
knerkax nedenu, AnAT, AcAT, menounas ¢ocdaTasza, CyKIMHATICTAIPOreHas3a, NIF0TaAMAaTICTHIPOrHA3a U T. 1.

Jlakmamoezuopoeenasza (JI[) MoOBBIMIACTCA NMPH MHOTHX 3a00J¢BaHUAX. J[MAarHOCTHUYECKOE 3HAUCHHE
CyMMapHOH aKTHBHOCTH HEBEIIMKO W OrPaHWYMBACTCS ONpEISICHHEeM JUIsl WCKIIIOYEHHS OIYXOJEBOro M
TeMOJIMTHYECKOTO TPOIECCOB, a Takxke il quddepeHnaibHoN JMarHoCTHKH cuHapoma JKunbpoepa (HopManbHast)
U XPOHMYECKOro remMoiu3a (moBbleHa). Jns OuarHocTHky 3abojeBaHMi Ie4eHH Ooliee 3HAYMMa OIEeHKa
neyeHouHOro uzodepmenta JIIAT - JIATs.

IIpu octpom BHpYCHOM renature akTUBHOCTH JIJII' B CHIBOPOTKE KpOBU YBEIMUYEHA B IIEPBHIE [HU
JKEJTYLIHOTO TIEpHOoJia, U TIPH JIETKOW M cpefHeTshkenoil Gopmax 3aboneBaHus TOBOJIBHO OBICTPO BO3BpAIIaeTCsl K
HOpPMaQJILHOMY ypOBHIO. Tspkenmble (OpMBI  BHUPYCHOTO TelaTWTa, W OCOOCHHO pPa3BUTHE IEYCHOYHOMH
HEIOCTaTOYHOCTH, COIPOBOXKAAIOTCS BRIPAXKEHHBIM U OoJiee TUTeNbHBIM HoBbImeHneM JIJT .

IIpn MexaHMUYECKOM KENTyXe Ha IEpBBIX CTaAMSIX 3aKYIOPKU JKEIMYHBIX NPOTOKOB akTWBHOCTH JII' B
HOpMe, Ha OoJsiee MO3JHUX CTaAWSAX HaONIOAAeTCs MOIbEM aKTHBHOCTH BCJICACTBHE BTOPUYHBIX IOBPEXKICHUI
TICYCHHU.

IIpu kapuyrHOMAaX MEYEHU WM METacTa3ax paka B [IEYEHb MOXKET UMETh MECTO IobeM akTuBHOCTH JIJIT'.

2. XoJsiecTaTH4ecKUil CHHAPOM (X0/1€CTA3) XapaKTepU3yeTcsl HapylleHHeM ceKkpeuuu xendu. HekoTopbie
aBTOpPBI BBIICISIOT PENKYI0 O0e3KenTyllHylo QopMy Xolecra3da, CBS3aHHYHO C HW3MEHEHHEM HOpPMAallbHBIX
COOTHOIIEHU KOMIIOHEHTOB JXEM4H (TOPMOHAJIbHBIC CIIBUTH, HAPYIICHUS KHIICYHO-TICUCHOYHOH HUPKYIALUN
XOJIeCTeprHa). BRIIENAIOT BHYTPUIICUEHOYHOM X0IecTa3, CBI3aHHBIN C HApPYIIEHHEM CEKPEIIUH KeITYH TeTaTOIUTOM
WIN HapylieHueM (OpPMHUPOBaHHS JKEIMYM B JKEMYHBIX XOlaX, M BHENEYCHOYHBIH XoJjecra3, OO0YyCIOBICHHBIN
0o0Typanuei *KeTdHbIX MPOTOKOB KaMHEM, OIMYXOJIbIO, WM BBEICHHEM JIEKapCTB, BBI3BIBAIOMIMX Xoiectas. llpu
XOJIecTa3e B IUIa3My KPOBH IOMANAIOT M HAKAIUTMBAIOTCSI BEMIECTBA, KOTOPHIE Y 3JOPOBBIX IIOJCH BBIBOAATCS C
JKETYbI0, a TAKKe MOBBIMIAETCS aKTHBHOCTh TaK HAa3bIBAEMBIX HHAWKATOPHBIX (DEpMEHTOB XonecTa3a. TummdHas
KENTyIIHas popMa X0JIecTa3a XapaKTepru3yeTcss KOXKHBIM 3yIIOM U JKEITyXOH.

IIpn xomnecrase TOBBIIAETCS COMACPKAHME IKETIHBIX KHCIOT, OMIMpYOMHA C NPEUMYIIECTBEHHBIM
YBEIMYCHHEM KOHBIOTHPOBAHHOTO, BXOMAIIETO B COCTaB JKEMYH (XoneOmimmpyOWHa), XonecTepuHa u f3 -
JTUTONPOTENI0B; akTUBHOCTH (epmenToB LD, [TTII, 5-aykneoTnaassl.

Henounas ¢ocgamasa (IL]@) npossiser cBoro aktuBHOcTh mpu pH 9-10, comepkutcs B IedeHH,
KHIIIEYHNKE, KOCTHOW TKaHW, OJHAKO TJIABHBIM BBIICIHUTEIIEHBIM OPTraHOM SBISICTCA TedeHb. B rematorre 1D
CBs3aHAa C MeMOpaHaMW OWIIMApHOTO TIONIOCa M MHKPOBOPCHHKAME SIHTENHS JKETYHBIX XOHOB. [IpumumHamm
runeppepMeHTEMUN SIBIISTIOTCS  3aJiep)KKa BBIBEJCHHS (EpMEHTa B KeMUb W HMHAYKOHSA CHHTE3a (hepMeHTa,
3aBHCSMIAsl OT OJIOKAa KHIIEYHO-TICYCHOYHOH LUPKyIsiuu. IIoBbIIIEHWE aKTHBHOCTH TPU 3a00JEBAHUSIX IEUCHH
Yalie BCEro yKa3blBaeT Ha XoJjecTa3, NMPHU KOTOPOM aKTUBHOCTH (epMmeHTa mnoBbimaercs Ha 4-10 menp g0 3-x u

Oonee pa3, a TaKK€ Ha OMYXOJH TCUCHU. HpI/I INOBBIIICHUHN aKTHBHOCTH U_[(D CJICAYCT MPOBOAUTH



i hepeHINaTBbHYIO JMarHOCTHKY € 3a00JIeBaHUAME KOCTEH.

S5-Hykneomuoasa OTHOCHTCS K TPYNIE MIENOYHBIX (ocdaras, W3MEHSAETCS TNapalieNbHO C HUMH, HO
TIOBBIIIIEHHUE €€ AKTHBHOCTH CBSI3aHO UCKITIOUYUTEIHHO C XOJIECTa30M.

ITTII Taxke sBIsieTCS MEMOpPAHOCBA3aHHBIM (PEPMEHTOM W TIPH XOJIECTa3e IIOBBIMIACTCS 32 CUeT
axtuBarmu cunte3a. Mccnenoranue I'TTII mpu xomectasze cuntaercs 00s13aTeIbHBIM.

Hapymienne oskckpeuuy >Kemyd NPUBOAWT K HapYyIICHHIO AMYJIbTHPOBAaHHUS KHPOB W  CHIDKEHHUIO
BCAaChIBaHUS JKUPOPACTBOPUMBIX BEIIECTB B KHIIEYHHKE, B TOM uucie BuTamuHa K. CHIDKeHHE conepikaHHs
ButamMuHa K B opraHusMe INpUBOAWT K YMEHBIICHUIO CHHTE3a BUTAaMHH-K-3aBHCHMBIX (D)aKTOPOB CBEpPTHIBAHMS
KPOBH U CHIDKEHHUIO poTrpoMOuHoBoro uniekca (IITH).

3. I'enatonenpeccuBHBI  CHHAPOM  BKIIIOYAeT JIOOble  HapymieHWss (QyHKOMM — TI€YeHH,  He
conpoBoXIatouecs dHnedanonarueid. CHHAPOM HAOJFOAETCSI MPU MHOTHX 3a00JI€BaHMSIX MEYEHH, HO Haubolee
BBIpOKEH TPU XPOHMYECKHX IMporeccaX. HanMmeHee ycroWunmBOW mpu 3a0ONeBaHMSAX TEYEHH SBISIETCS
CHHTEeTHYECKass (YHKIMS, M B TEPBYIO Ouepelb CHIKAETCS CHHTE3 TeX BEIIECTB, KOTOphIe 00pa3yroTcs
MIPEUMYIIECTBEHHO B Te4YeHH. JocTymHbIMH M MH(GOPMAaTHBHBIMH HHAMKATOpAaMH TelaTOAENpPECHd MOTYT OBITh
ClIeIyIOIIHe:

1. Anv6ymun NpakTHYECKU IMOJHOCTHIO CUHTE3UpYyeTcs NedeHblo. CHU)KEHHE ero KOHILEHTpalMyd HaOIIoNaeTcst y
nosioBuHbl  00JBbHBIX ¢ octpeiMu My 80-90% Oonbabix ¢ XAI' m umuppo3om nedeHu. Pa3BuBaercs
FI/Il'loaJ'Ib6yMI/IHCMI/Iﬂ IIOCTECNEHHO, PE3YJIbTATOM MOXCT OBITH CHI)KEHHE OHKOTHYECKOIO JaBJICHUA KPOBU U OTCKH, a
TaK)Ke CHIKEHHE CBS3bIBaHUS TUIpO(GOOHBIX W aMPUDUIBHBIX COSNUHEHUIH SHIIOTCHHON M SK30T€HHOW NPUPOJIBI
(OmmpyOuHa, CBOOOIHBIX SKHUPHBIX KHCIOT, JIGKAPCTB M Ap.), YTO MOXKET BBI3BATh SIBJICHHA WHTOKCHKALWH.
WNudopmatuBHO mapasuienbHOe onpeleieHue anbOymuHa u obmero Oenka. CHibkenue anpOymuHa no 30 /1 u
MEHee CBUJCTENILCTBYET O XPOHU3ALHUH TIPoLiecca.

2. ol-Aumumpuncun - ravKonpoTenn, coctaBiaommid 80-90% dpakouu o-rao0yIuHOB, OeOK OCTpOH (hassl,
CHHTE3UpYeTCsl B IEYEHH, SBISETCS YYBCTBHTEIBHBIM HHIMKATOPOM BOCIHAJICHHS MAPEHXMMATO3HBIX KIICTOK.
HckimrounTenbHOe TUAaTHOCTUYECKOE 3HAYEHHE CBA3aHO C BPOXKICHHOH HEJOCTAaTOYHOCTBIO O€NKa, MPUBOAAIIECH K
TSDKENBIM (hopMaM NOpaKeHHs TIeUYeHH U IPYrUX OpraHOB Yy JETeH.

3. Xoaunscmepasa (NceBAOXOIMHACTEPa3a, OyTHpHIXOIHHACTEpasa - X9, BXD) chIBOPOTKH KPOBH, CHHTE3UPYETCsI
NeYeHbI0, OTHOCHUTCA K P2-rnoOymuHam. [Ipy XpoHHYECKHX MpoleccaX, 0COOCHHO LUPpO3e NMEYeHH, aKTUBHOCTD
(bepMeHTa CHIDKAETCs, IPUYEM CTENIeHb CHI)KEHHUSI IMEET IMTPOrHOCTHIECKOe 3HaueHue. Jpyras npiuarHa CHIKEHHSA
aKTUBHOCTH - OTpaBiieHHe GochopopraHnuecKuMH COSTHHEHHSIMH.

4. Qubpunozen, | QaxTop cBepTHIBaHWS KPOBH, OEIOK OCTpoH (haspl, OTHOCUTCS K [2-ToOyiamHAM. YpPOBEHB
(uOpHHOreHa 3aKOHOMEPHO CHIDKAESTCS TPH TSDKENIBIX XPOHUUECKUX M OCTPBIX 3a00JI€BaHUX IICUECHH.

5. IITH camxaetcs B CBSI3M C HapyIICHHEM CHHTe3a BUTaMuH K-3aBHCHMBIX (akTopoB cBepThiBanmsa kposu (11, VII,
IX, X). B otimmume ot xomnecrasa, ypoBeHb [ITU He HOpManm3yeTcs Ipu BHYTPUMBIIIIEYHOM BBEJCHHHN BUTaMuHa K.
[ITU sBrsieTcss MapKepoM TSKECTH OCTPOH TUChYHKIMH TIeUCHH.

6. Xonecmepurn B KpOBH CHIDKaeTcsi y OONBHBIX C XPOHHYECCKHM TIelaTUTOM M IUPPO3OM MEYEHH, Yalle NpH
MIOIOCTPOM BapuaHTe TedeHUs. [1pn xKHUpoBOii TUCTPODHHK IEUYSHH YPOBEHb X0OJeCTepUHA MOKET ITOBBIIATHCS.

Jnst XxpoHHUecknux 3a00JIeBaHUI NEYCHH B CTAJWHM KOMIICHCAIIMM HEXapaKTEpHO MOBBIICHHE aKTHBHOCTH
¢depmenToB. OqHAKO yMEpeHHOe MoBbIeHne (B 1,5 - 3 paza) akTHBHOCTH TpaHCaMHHa3 ¢ 0ojee BBICOKUM YPOBHEM
AcAT cBHAETENHCTBYET O MOBPEXKICHUH CYOKIETOUHBIX CTPYKTYP, B YACTHOCTH, MUTOXOHAPHH.

4. Me3eHXMMAJIbHO-BOCHIATUTEIbHBIA CHHAPOM O0OYCIIOBIICH ITOBPEXICHHEM ME3EHXUMBI U CTPOMBI

NEYCHH, SABJISICTCA UMMYHHBIM OTBETOM Ha @HTUI'CHHYHO CTUMYJISIIUIO KUIICYHOI'O MPOUCXOKACHUA. I[aHHLIﬁ



CHHIIPOM COITPOBOXKJAET KaK OCTPBIC, TaK W XPOHHUYECKHE 3a00JIeBaHus MeueHn. MapkepaMy CHHIPOMa SIBJISIOTCS
Y-TJI00YIHHBI, UMMYHOTJIOOYJIMHBI, THMOJIOBAs IP00a, aHTHTeNa K KIETOUHBIM 3JIEMEHTaM U JIp.

Omnpenenenue y-2100yauH08 OTHOCUTCS K 00s3aTeTIbHBIM TeCcTaM JUIsl TedeHd. TloxbeM y-TiIo0yauHOB, 110
CyTH SIBIISIFOIIMXCS MMMYHOIJIOOYJIMHAMH, XapakTepeH Ui OONbIIMHCTBa 3a00jeBaHMK IeYyeHH, HO HamOoiee
BelpakeH npu XAI' u muppose nedyeHu. B mociennee BpeMs MOKa3aHoO, 4TO Y-TJI00YIMHBI MOTYT BBIPaOaThIBATHCS
Kyn(epoBCKUMH KJIETKaMHU M IUIa3MaTUYEeCKHMMHU KJIETKAMH BOCHAJIHMTENbHBIX HHQWIBTPATOB TIeueHH. [lpu
IUppo3ax MeyeHH Ha JOHEe HU3KOW KOHIIEHTpAIUH aJb0yMUHA M3-32 HAPYIICHHUs CHHTETHYECKOH (YHKIMHU NIeYeHU
HaOroaeTcs 3HAYUTENBHBI POCT Y-TIIOOYJIMHOB, TPH ATOM KOHIIEHTpAIMs OOHIero OejKka MOXET OCTaBaThCs
HOpPMaJILHON WJIM MOBBIIIEHHOH.

Hmmynozenooynunwt  (1g) mpenctaBnsior coboil  Oenkd, BXOAANKEe BO (pakmuio y-rIo0yJIHHOB U
obnaziatomme cBoricTBaMu aHTHTeN. M3BecTHO 5 ocHOBHBIX KiaccoB Ig: IgA, IgM, IgG, IgD, IgE, omnako mus
JIMarHOCTHKH MCIIONIB3YIOTCS TiepBble TpH. [Ipn XpoHHYecKuX 3a00NieBaHUSIX IMEUSHN YBEIMYHMBACTCS COZEpKaHUE
Bcex kiaccoB Ig, omHako Hambonee BbIpaxkeH pocT IgM. Ilpu ankoronbHBIX MOpaKEHHSX IMEYEHU HaOI0AaeTcs
noBeleHue IgA.

Tumonosas npoba - HecrielM(UYHBI, HO AOCTYIHBIN METO/ HCCIIEIOBAHHS, PE3YIBTAT KOTOPOTrO 3aBUCUT
ot conepxanus IgM, 1gG u nunonporennoB B cbiBopoTke KpoBu. IIpoGa ObiBaer momoxurensHoi y 70-80%
OOJILHBIX OCTPBHIM BHPYCHBIM TE€MaTHUTOM B IEpBbIE 5 AHEH xkenrymHoro nepuona, y 70-80% Gonbubix ¢ XATL, y
60% - ¢ nuppo3om neuenu. [Ipoda HopManbHa Mpy MexaHu4YecKou xxentyxe y 95% nanueHTos.

Aumumena K  mMKaHe8bIM U KIeMOYHbIM — ammueenam  (HyKIeapHble,  IJIaJKOMBbIILICYHbIE,

MI/ITOXOH,leI/IaHLHLIe) TMO3BOJIAIOT BBISIBUTH aYyTOMMMYHHBIE KOMIIOHEHTBI IIPU 3a00JIEBaHMSX TIEUCHU.

Ta6auua 7.
CuHapOMBI IpH 3200JIEBAHUSIX IEYeHH
Cunapom BuoxuMuyeckue noka3areiau
1.1uroan3 AnATT, AcATT, gart, rrrot
HEKpo3 ACTT, Tnar?T, Iars?t
2.XoJecTa3 KETUHBIC KHCIOTHI T, T, rrrot,
oumupyonn T, xonecrepun T, [ITH 4
3.I'enatonenpeccust anb6yMHH¢, xoneCTepHH»L, ¢ubpuHOreH 3, T, X094,
(CHIDKEHHE CUHTETHYeCKON QyHKINH), AcAT>AnAT
4.Me3eHXUMAJILHO- y-rno6ymuus: (19)7T,
BOCIAJTUTEJIbHBI THMOJIOBas Mpoba: OTpHIIAT., - Xoiectas (95%)
+ o.remarut (80%), XAT (80%), muppos (60%)
5.Ileuenounast NHgT, q)eHOJILIT, UKJINYECKHE aMI/IHOKI/ICHOTHT, JKAPHBIE KUCIIOTHI
HEI0CTATOYHOCTH C KOpOTKOH membioT(MacisiHas, BalepHAHOBas, KAIPOHOBAs),
CHHTETHYECKasi QYHKITHS CHIDKEHA)
5. IMeyeHoUYHasi HENOCTATOYHOCTH OOYCIOBIICHA HAPYIICHHEM OCHOBHBIX (GYHKIMHA MEUEHH, a TaKKe

MOCTYIJICHHEM B KpPOBSIHOE PYCIIO, MHUHYA II€YCHb, TOKCHUECKHX BEIIECTB W3 KHIIEYHHKA C IIOCIETYIOIINM
pasButueM sHiedanonatni. K MHAMKaTOpaM NIYHTHPOBAHMS TNEYEHH OTHOCATCS aMMHAaK M €ro HpPOW3BOIHBIE,
(heHOIBI, TMKINIECKHE aMUHOKHUCIIOTHI, JKUPHbBIE KUCIOTHI C KOPOTKOHN IEIBIO.
Ammuax obpazyercst Mpu A€3aMUHAPOBAHUM AMHWHOKHCIOT M SIBJISETCS MCKIIOUUTEIFHO TOKCHYHBIM IS
Mo3ra coeuHeHreM. HelfTpanu3anus aMMuaka OCyIEeCTBIISIETCS IEYEHBIO IIyTEM €r0 NIPEBPAIECHNS] B MOUEBHHY.
Denonbl, TPEACTABISIONINE CO00H NUKINYecKre THAPOo(OOHbIE COEIMHEHNS, TOKCHYHBIE JJISl MO3Ta, PE3KO

MOBBIIIANOTCA IPU MEYCHOYHON KOME.



Luxnuueckue amunoxkucromel (TUPO3WH, (EHWIAIAHWH, TPUNTO(AH) TIOBBIIIAIOTCS TIPH TSDKENBIX
TIOpaXEHHUAX TMEUYeHH. Y 3/I0pPOBBIX JIIOAEH OOUIMIi ypOBEHb aMHUHOKHCIIOT, & TaKK€ COOTHOLIEHHE MX Pa3IMYHBIX
BHJIOB, TOAJCP)KUBAET ITeueHb. [Ipn oTcyTrcTBHM perynupyromeil (QyHKINM NeYeHH KOIWYECTBO aMHHOKHCIOT
HETIPONOPIIOHATIFHO MEHSETCS, W HEKOTOphIe M3 HHUX, HAaXOMICh B W30BITKE, MOT'YT OKa3bIBaTh TOKCHYECKHI
a¢exT.

K orcupnvim kucnomam ¢ xopomkoti yenvio (KKKL]) otHocsitcs macnsiHas (Ca), BanmepuaHoBasi (Cs),
kanpoHoBasi (Cg), KOTOpbIe 00pa3ylOTCs B KUIICYHUKE U HEHTPATU3YIOTCS MIeYeHbI0. B HOpMe KUpHBIE KHCIOTHI,
KaKk ¥ BCC TOKCHYHBIE M aKTHBHBIE THAPO(OOHBIE COEIWHEHHs, CBs3aHBI C anbOymMHHOM. Ilpu mnedeHo4HOU
HEJIOCTAaTOYHOCTH COJEpP>KaHWE KHCIOT TOBBIMIAETCS, a ajJbOyMHHA - 3aKOHOMEpHO cHipkaercs, noatomy JKKKI]
MOT'YT OECIIPEISITCTBEHHO OKa3bIBaTh TOKCHUYECKUH 3(P(eKT Ha CHHAICHI HEPBHBIX KIETOK, 3aMeJIsisl MPOBECHNE
HEPBHBIX UMITYJIECOB.

Paznuyaror Manyro Me4eHOYHYI0 HEAOCTATOUYHOCTh W OOJIBIIYIO NMEYEHOYHYI0 HEOCTaTOYHOCTh, KOTOpas
MOXET OBITh 00YCIIOBJIEHA KaK IOCTYIJICHUEM TOKCHYHBIX BELIECTB U3 KUILIEYHHKA (IIyHTHPOBAHUE TIEYEHH), TAK U

MOBPEKACHUEM UJIN Pa3pyHICHUEM IIEYCHOYHBIX KJICTOK.

Ta6auna 8.
JAuddepennnanbHas IMArHOCTHKA NMe4YeHOYHO HeI0CTATOYHOCTH
MO NMPHU3HAKAM
Ilpusznak Mauias Bboubmas

I'enarorennas sHiedanonaTus OTCcyTCTBYET Nwmeercs

Hanuune remaronenpeccuu OOBIYHO YMEPEHHOE OOBIYHO BBIPAIKEHHOE
IloBbllIEHNE HHIUKATOPOB IIYHTUP OBAHHUS OTCyTCTBYET WK BeipaxeHnnoe

yYMEpEHHOE

OcCHOBHbIE XaPAKTEPHUCTUKHU Ne4eHOYHOH HEA0CTATOYHOCTH.

Ileuenouno-xnemounas HedocmamouyHocmy (ACTHHHAS KOMa) CBf3aHA C pa3pyLICHHEM KIETOK WIM HX
3aMelIeHHeM Ha JIpYyrue KISTKH (COeqUHHUTENbHOTKaHHbBIE, OMYXOJEBBIE M Ip.). 3a0oNeBaHHE XapaKTEepU3YeTCs
SHIe(anonaTueld, KeATyXod W TeMOppParuveckMM CHUHIPOMOM. Y OOJBHBIX BBIPAXKEH TI'e€NaTOASIPECCHBHBIN
cuHApoM (cHikenue (akTopoB cBepthiBaHusa KpoBu, [1TU, xonecrepuna, XD, anbOyMuHA), MOBBIIICHHE 00EHX
¢bpakumii Onnupyouna B 10-20 pa3, oTekH, CBsA3aHHbIE NMPEHMYIIECTBEHHO CO CHIDKEHHEM YPOBHsS ajbOyMHHa,
TIOBBIILIEH YPOBEHb MHAWKATOPOB IIYHTHPOBAHUS IIEUSHH - aMMHAKA, IUKIMIECKUX aMHHOKHCIIOT, )KUPHBIX KHCIIOT
C KOPOTKOH LIENBbI0, MOT'YT OBITh TOBBIIICHBI ()ePMEHTHI ITUTONIN3a. Y MEHBIIICHNE CoAepkanns (pepMeHToB Ha (oHE
KOMBI SIBIISIETCS HEOJIaronmpUsATHBIM NMPU3HAKOM, YTO OOYCIIOBJICHO CHIDKEHHEM CIOCOOHOCTH IEYEHH K CHHTE3Y
(bepMeHTOB.

THopmanvho-neuenounas Hedocmamounocms (UIyHTOBas KoMa) OOYCIOBICHAa, B IIEPBYIO OYEpelb,
TNOMAIaHAEM B OOIMI KPOBOTOK BEIECTB, KOTOPBIE B HOPME O0E3BPEKUBAIOTCS IIEUCHBIO M PACLCHUBAIOTCS Kak
WHIMKaTOpbl LIYHTHPOBAHUS - aMMHAK, IMKINYECKHE aMWUHOKHCIIOTBHI, >KUPHBIE KHCIOTHI C KOPOTKOW IIEINEI0,
MepKanTaHbl. Bexymias pons B pa3BHTHM KOMBI OTBOAMTCS AMMHAKy, ITOBBIIICHHE KOTOPOTO HapymaeTr
9HEPreTHYECKHI MeTabO0NIN3M HEPBHBIX KIIETOK.

TECTOBBIE 3AJIAHUSA

1. CrpyKTypHO-()yHKIIMOHATIBHOM SIMHUIICH ITCUEHH SIBIISIETCSI:
1) remarormT
2) kymbepoBcKas KIeTKa

3) medeHOUHAs JOJbKa



4)

8.

SHZIOTENHI COCYAOB
B nieuenu He oOpa3zyercs:
1) anebymuH
2) akTOpbI CBEpPTHIBAHUS
3) MHOrIOOHH
4)  KervHbIE KACIOTHI
[penuiecTBeHHUKOM OHIUPYOUHA SBISETCS
1) wmuornobuH
2) reMoriaoOuH
3) mnopdupuH
4) 1UUTOXpOM
5) Bce mepevnCIeHHOE
I'7ie B OCHOBHOM MPOUCXOTUT METa0OIMIECKHI paciaj reMOrIO0nHa!
1) pertHKyI03HIOTEIHABHAS CHCTEMA
2) SPUTPOLHUTHI
3) KIJIETKH IeYeHn
4) TOYeYHBIC KAaHANBIII
5) Bce mepeuncCIIEHHOE
Kakyro BelIM4KHY He JI0JDKHA MPEBBIIATh KOHIIEHTPALUsI 0011ero OMnpyOrHa CBIBOPOTKH KPOBU B HOpME:
1) 8,5 Mrmomb/a
2) 20,5 Mxmons/n
3) 30,5 MkMonb/n
4) 35,5 MKMOJIB/I
5) 58,5 MkMonb/n
KonbrorupoBanHslil OMIHpYOHH B HOPME B KPOBHU COCTABIIACT J10:
1) 5%
2) 25%
3) 50%
4) 75%
5) 100%
YTO KCIONB3YeTCsI TSl CHHTE3a KOHBIOTHPOBAHHOTO OHTHpyOUHA:
1) Vd-raroko3a
2) Y®-rarokypoHAT
3) rmoKo3a
4)  TIIOKYpOHOBAs KHMCIIOTA
5) MaHHO3aMUH

B muddepeHnmanbHON AMATHOCTHKE MAPSHXMIMATO3HON M TEMOIUTHYCCKON KENTYXH WH(POPMATHBHBIMH

SABJIAKOTCSA TCCTHI.

1) ¢pakiun GumupyorHa

2) JIA-uzohepMeHTHI

3) ammHOTpaHChepassl

4)  PpETHKYIOLHTHI

5) Bce mepedrcIeHHOE BEPHO

B moue 3A0POBOT'O YCIOBCKA COACPIKUTCA:



1) OwimBepauH
2) CTEpPKOOMIMHOTEH
3) Me300mupyOouH
4)  OwmupyOuH
5) Bce mepevnCICHHOE
10. [NostBnienme ypoOuiinHa B MOo4e A 00TYpaIMOHHOH JKEITYXe MOXKET CBUICTEIHCTBOBATH O:
1) BOCCTAaHOBICHUH MPOXOAUMOCTH JKEMTYHBIX MyTeH
2) 3aKymOpKE JKeMYHBIX MyTei
3) MOpaXKEeHHU KETYHOTO My3bIPs
4) BoOCCTaHOBJIECHHH DYHKIUH TIEUCHN
5) yBeIMYEHHH HEKOHBIOTUPOBAHHOTO OMIHPYOHHA
11. OtcyTcTBHE YPOOMIMHA B MOYE YKa3bIBAET Ha:
1) TreMONUTHYECKYIO KENTYXY
2) OOTYpalMOHHYIO KENTYXY
3) MapeHXMMAaTO3HYIO KENTYXY B MPOAPOMAbHBIH TEPHOJT
4) Gonesus XKunnbepa
5) Bce 3aboneBaHus
12. BriOepuTe XapakTepHCTHKY, HE MIMEIOIIYIO OTHOIIEHHS K HEMPSIMOMY OHIHPYOUHY:
1) o6pa3syercst B TIeUeHH U3 MPIMOTO OHITHPYOHHA
2) B KPOBH HAXOAUTCS B KOMIUIEKCE ¢ OEITKOM aTbOyMHUHOM
3) IWI0XO pacTBOPHM B BOJE M HE QUIBTPYETCS B MOTY
4) TOKCHYEH, MPOXO/I Yepe3 reMaTodHIehaTHIeCKuii Gaphep, BHI3BIBACT SHIIC(ATOMATHIO
5) MemIeHHO pearupyeT ¢ AMa30peakTHBOM Dpinxa
13. OTMeTbTe XapaKTepPUCTHUKY, He HMEIOIYI0 OTHOIIEHHUS K TeMOJIMTHYECKOM JKeTyXe:
1) BO3HHKAET BCIENCTBHE MACCHBHOTO Pa3pYILICHHUS SPUTPOLIUTOB
2) oOmuit OUITHPYOHUH KPOBH BO3PACTAET 3a CUET HEMPSMOTo OMITHPYOHHA
3) OwMpyOHH B MOY€ HE BBISIBIISIIOT, COACPKaHUE YPOOUITHHOTCHA MOBBIIICHO
4) KaJ OKpalieH HOpMaJIbHO
5) moHWKeHa aKTUBHOCTD pepMenTa Y JID-riIroKypOHMITpaHC(epashl
14. OTMeThTe XapaKTepUCTHKY, HE UMEIOIIYIO OTHOMICHHUS K MEXaHHIECKOH KenTyXe:
1) BO3HHKAET BCIENCTBHE HAPYIICHHS HOPMAJIbHOTO OTTOKA JKEITYH B KUIICYHHUK
2) B KpOBH YBEJIHMYCHO COICPKAHUE KAK IPSMOTO0, TaK U HEMPSIMOro OminpyouHa
3) conepxanwue o6Iero ommMpyouHa He TpeBsimaet 20 MKMOITB/ T
4) KaJOBBIE MAaCChI OKpAIIEHBI CJ1a00, BIUIOTH 0 00ECIIBEUMBAHMS
5) B MoOYe pe3KO MOBBIIIECHO COMEPKaHNe OMITHPYOHHA, YPOOHITHHOTEHA HET
15. Ha3zoBure oauH W3 OTIMYUTENBHBIX MPU3HAKOB TEMOIUTHYECKON (HAIIIEICHOUHON) KENTYXH OT
MEXaHUIeCKOH (TIOATIEYCHOYHON) U TIEUSHOTHO-KIICTOTHOH (TIEUCHOTHO) KENTYX:
1) ’KeATyIIHOE OKpAIIMBAHUE CKIIEP U KOXKHU
2) TMOTEMHEHHE MOYH
3) HOBBIICHUE COAEPIKAHKS B KPOBH M HEKOHBIOTUPOBAHHOTO (HETIPSIMOT'0), ¥ KOHBIOTHPOBAHHOT'O
(psiMoro) GupyOrHa
4) TOBBILICHHE COAEPIKAHUS B KPOBH KOHBIOTHPOBAHHOTO (TIPSIMOr0) OminpyonHa

5) mNOBBIIICHHE COIEPIKAHNS B KPOBH HEKOHBIOTHPOBAHHOTO (HEMPSIMOT0) OMInpyOrHa



16. IleuenouHO-KIE€TOUHAS JKEIITyXa 06ycn0BneHa MOBPCKACHUECM TICHATOLUUTOB M JKCITYHBIX KallWIIAPOB,
Halpumep LIIpHU OCTPLIX BUPYCHBIX I/IH(I)CKIII/IS[X, XPOHUYECCKUX U TOKCUYCCKHX TI'CIIaTUTax. HazoBute OJIJMH U3

OCHOBHBIX OTJIWYUTCIBHBIX IMPU3HAKOB MEYCHOYHO-KICTOIHOMN JKCITYXU OT TeMOJINTHICCKON M MEXaHHYECKOM

KENTYX:
1) KenTyurHOe OKpaIlUBaHHE CKIIEP M KOXH
2) TMOTeMHEHHe Kaja
3) MOBBIICHHE CONMEPIKAHMUS B KPOBH HEKOHBIOTHPOBAHHOTO U KOHBIOTHPOBAHHOIO OHIINPYOHHA
4) TOBBINIEHHE COEPKAHUE B KPOBU HEKOHBIOTHPOBAHHOTO (HEMIPSIMOI0) OMInpyOrHa
17. [pu3HaKoM 00TYPAILIOHHBIX JKEITYX SBISICTCS HAIUYUE B MOUE:
1) KOHBIOTHPOBAHHOTO OMIHPYOUHA
2) WHIUKaHA
3) Oenka
4) UMIHHIPOB
5) nakTo3bI
18. Ha oxpacky kana BIMSIOT:
1) mnpumech KpoBH
2) OwnupyouH
3) 3ejeHbBIE YaCTH OBOIIEM
4)  crepkoOHMIMH
5) Bce mepeunCICHHOE
19. HopmanbHyIo okpacky Kajia Onpenenser:
1) yrmeBomHas muia
2) KUpBI
3) OenkoBas muIa
4)  creprOOMIHH
20. [NosiBnenue OnnmupyOUHA B Kaje SIBISETCS MPU3HAKOM:

1) racrpura

2) 0oCTpOro SHTEpHUTa

3) nmyonenuta

4) maHKpeaTHTa

5) nmucbakTeprosa

CUTYALIMOHHBIE 3AJAYN

Cumyayuonnasn 3adaua Nel

B 6ospHHIlYy TOCTYNHII ALIEHT C 3a0oieBaHueM NedeHH. [IpoBeneH OnOXUMHYECKHI aHAIN3 MOYCBHHBI B
KPOBH.

1. IlenecooOpa3HO 1 IPOBEICHIE 3TOTO AHAJIM3A JJIS OIIEHKH TsDKECTH 3a00JIeBaHMs TIeUeHN ?

2. Kakue JOTOHUTENBHBIC UCCIIEIOBAHUS HY)KHO TIPOBECTH, YTOOBI HCKITIOUNTh M3MEHEHHUS S9KCKPETOPHON
¢yHKIMHN TOYeK?
Cumyayuonnasn 3a0aua Ne

[Ipn oGcnenoBaHnM pabOTHUKOB OOBENUMHEHHS «XHWMYHCTKA» y OJHOM pPaOOTHHUIBI OBLIO OOHApYXEHO
YBENUYCHHE aKTHBHOCTH ajaHMHaMuHOTpaHcdepasbl (ATAT) B kpoBu B 5,7 pasa, a acnapraTaMUHOTpaHC(epas3bl

(AcAT) —B 1,5 paza. Bpau-npakTukaHT A TPEATNONOXKKI, YTO 3TO - CIEICTBUE YBEIMYCHHOTO IMOTPEOICHUS



MSCHBIX TpPOAYKTOB HaKaHyHe, M TPHYMH U1 OecmokoiictBa Her. Bpau-mpaktukanr b npemtoxun
TOCTIMTAJIM3UPOBATH 3Ty pabOTHHILY, IpeIonaras y Hee opayKeH!e NeYeHN OpraHHYeCKUMH PACTBOPUTEISIMU.

1. Kto n3 HuX npaB u nmoyemy?

2. KakoBo marHocTH4ecKoe 3HaYeHHE OIPe/IeIeHHsI akTHBHOCTH aMHHOTpaHc(epas B CHIBOPOTKE KPOBH?
Cumyayuonnasn 3a0aua Ne 3

[Ipu TsDKenbIX BHPYCHBIX I'elaTHTaxX y OONBHBIX MOXKET Pa3BHUTHCS NMEUEHOYHAss KOMa, 00YCIIOBJIEHHAS, B
YaCTHOCTH, TOKCHYECKHM JIeHCTBHEM aMMHaKa Ha KJIEeTKH Mo3ra. KakoBa mnpH4MHAa CTONb 3HAYMTEIHHOI'O
HaKOIUICHHSI aMMHUaKa B KpoBH?
Cumyayuonnasn 3aoaua Ne 4

VY nByx OONBHBIX KOHIEHTpanus OmnrpyonHa 100 MKMOJIB/JI, HO y TepBOro npeobiiafaer cBOOOIHBIH, a y
BTOpPOTO - cBsi3aHHbIA. COCTOSIHME KaKOro OOJILHOTO TsDKENee U nouemy?
Cumyayuonnasn 3aoaua Ne 5

Y HOBOPOXJIEHHOT'O COZIEp)KaHNe OMIMPYOHHA B KPOBH IMOBBIIICHO (32 CYET CBOOOHOTr0), Kajl THTEHCHBHO
OKpallleH, B Mo4Ye OMMpyOuH He HaiieH.

1. O xaxoii xentyxe unér peun?

2. Kako#ll jekapcTBeHHBIN Mpenapar MOXKHO HCIOJIB30BaTh Ul HPENOTBPAILEHUS] 3TOro 3a00JIeBaHUs U
noyemy?
Cumyayuonnasn 3aoaua N 6

Y GonbHOTO sipKast JKENTYIIHOCT KOXH, CKIIEP, CIM3UCTHIX 00010ueK. Moya 1BeTa TEMHOro MM1Ba, OKpacKa
Kana ocnabieHa. B xpoBu IOBBIIIEHO coaepkaHue OMIMpyOHHa, B Moue onpenensercs ommupyous. O KakoM THIe
KENTYXU UAET peun?
Cumyayuonnas 3adaua Ne 7

Ilouemy mnpuMeHeHHEe B KayecTBE JICKAPCTBEHHBIX MpPENapaToB CAJIULNWIATOB, CyIb(aHWIaMHIOB,
AQHTHOMOTHKOB B OOJBLIMX J03aX MOXKET SIBUTHCS NPHYMHON T'€MONUTHYECKOH JKEITYXH HOBOPOXKICHHBIX C
BO3MOXKHOH MOCIeAyIolIeH sHIedasonaTueii?
Cumyayuonnasn 3adaua Ne 8

Bonprass ®., 32 roma, mocraBineHa B MH(PEKIMOHHYIO OOJBHHUIY 0€3 CO3HAHWS, C PE3KO BBIPAKEHHOMH
xenTyxoi. Ouryiaercs «ne4eHOYHbIN» 3amax 3o pra. PernoHapueie nuMdaTrdeckue y3ibsl He yBeiaudeHsl. [Ipu
MEPKYyCCHM TPYAHOW KIETKM JIETOYHBIA 3BYK, INPH ayCKyNbTallMM BE3WKYJSIPHOE IbIxaHWe. TOHBI cepana
npuriymensl. [Tynbe putMudHbIid, cadoro HamonHeHus, 120/mun., AJl - 110/70 mm pT.cT. [leuens u ceneszeHka He
nanenupyrores. [lpu mepkyccnn HIWKHAN Kpal medeHn omnpenaensercs Ha 2,0 cM Bblmie pedepHOi Tyru IO CpenHe-
KIIFOUMYHOH JTMHUHM cripaBa. KopHeanbHbIe peduieKchl COXpaHEHBI.

U3 anamnesa: 3 mecsma Ha3aj OONBHOM MpoW3BeleHA ammeHIPKToMUs. JKenTyxa MosBWIIach BUepa; 3a
HEJIEITIO /10 MOCTYIICHHUS] HA9aJloCh «IPOCTYAHOE 3a00JICBaHNEY.

1. Bamr npenmonaraemMslii TMarHo3 U €ro 000CHOBaHUE.

2. Kakune OnoXMMHYECKUE HCCIEIOBAHUS HEOOXOIUMO MPOBECTH UL ONMpPENENICHUs] STHOIOTHH
3aboseBaHus?

3. Kakoit 6MOXMMHUYECKHI TOKA3aTelb YKa3bIBACT HA MEYEHOYHO-KIICTOUHYIO
HEIOCTaTOYHOCTH?
Cumyayuonnasn 3aoaua Ne 9

MyxunHa 29 5eT COCTOUT aKTHBHBIM JIOHOPOM, TIOCIeHue 6 MecsIeB - TOHOpPOM IuTa3Mbl. HampasieH B

TCIaTOUCHTP CTaHIIPIeﬁ nepeiiMBaHus KPOBU B CBA3U C MOSBUBIIMMCA Y HET'O MOBBINICHUEM TPAHCAMUWHA3Z: AnAT -



250 mxmonb/i1. Panee moo0HOro MOBBIMEHNs EPMEHTHBIX TECTOB HE PErMCTPUPOBAIIOCH. JKato0 He MpeabsBIIseT.
[Tpu obcrenoBanuy OTMEYEHO HEOOMBIIOE YBEIIMUCHHE TTEUIEHH.
W3 snuneMnonornyeckoro anaMHesa: MOBBIIICHIE aMUHOTpaHC(epas BRISBICHO eIle y 2X JOHOPOB 3TON CTaHIIWH.
N®DA nuarHocTuka Ha Mapkephl K BUpycHbIM renatutam B,C,D noka3zana oTpunaTenbHblid pe3yabTarT.

1. Bam npennonaraemslii JHarHos.

2. Kak moarBepauTh Auaraos?
Cumyayuonnasn 3aoaua Ne 10

Bonsnast K., 47 ner, oOparuiach K Bpady C jkano0amMH Ha 4acThle MPHCTYIBI OCTPOH OOMM B IpaBOM
noapedepbe, UpPpagUUpYyIOIIKME B  TPaByl0  IOJOBUHY II€H, IUIEYO, JUISIIHecs 10 3-X  YacoB,
COTPOBOXK/AIONIMECS TOBBIIIEHHEM TeMIepaTypbl Tela A0 cyOo(eOpunbHbIX 1Hdp, TOLUIHOTOW, pPBOTOH C
MIPUMECBIO JKeTYM. BO3HMKaIOT, Kak MpaBwWiIo, TMOCie MpueMa OcTpod H kupHOW mumu. CTyn eXeIHEBHO,
o OpMIICHHBIH, KOPUYHEBOTO IIBETa, 0€3 MaToNorHueckux npumeceii. Cumraer ceOs OONBHOM OKOJIO 2 JIET, Koraa
BIIEpBbIE BO3HHMKJIM O0iu B IpaBoM moapedepre. C 3TOro BpEeMEHHM IOCNE TOTPEIIHOCTEH B JMETe IMOJ0OHBIe
obocTpeHusi, He oOcienoBaach, CaMOCTOSITENIFHO NPHHUMANIAa CIa3MOJMTHKH, TONb30Bajiachk Tpeikoil. Buepa
HOCJIE TOTPEIIHOCTe! B JMeTe BO30OHOBWIMCH OOJH, MPUCOSJUHWINCH TOIIHOTA M PBOTA C MPUMECHIO JKEIYH,
CEroJHs MOBBICHIIACH TeMmepaTypa Tena a0 37,7°C, BbI3Bajia CKOPYHO MOMOIIlb, JOCTABJIEHa B CaH. MPOMYCKHHK.

[MpodeccnonanbHpI aHAMHE3: JOMOX03s1Ka, YaCTO HE PEryJIIPHBIA NPUEM IHUIIH, YIIOTpeOIeHNne YKUPHON
Y KapeHO! IUILK.

[Ipy MOBEPXHOCTHOW MajbIAllMK MSTKAH, OOJNIC3HCHHBI B MPaBOM IHoApeOephe, MEPUTOHCATLHBIC
CUMITTOMBI oTpHLaTesbhbie. [1y3bipHble cuMnToMbl Kepa, Mepdu, OpTHepa - monoKuTebHbIE.

Jlannsie 0onorHumenbHvix Memooo8 Uccie008aHus.:
1. O6uwmii ananu3 KpoBH: AputporuThl —3,8-10%12/11,
Hb-135 r/x., L1 1,0, COD —18 mm/u,
Tpomborutel —320-10%*9/n,
neiikonutbl —11,3-10%9/1: 3-1%, 11-20%, c-58%, nh-12%, m-9%.
2. O0mmii aHaTU3 MOYH:
CBETJIO-XKenTas1, mpo3paunas, pH kucnas, yaensHsiii Bec 1016; Oenok, caxap -Her, JEHKOLMTHI —1-2, 3muTenni
—3-4 B mone 3peHwus,
SPUTPOLHUTHL, IIITHHIPEI —HET, OKCAIAThI ~-HEOOIBIIIOE KOIUIECTBO.
3.broxummuyuecKoe UcciIeI0BaHne KPOBH:
III0Ko3a —4,3 MMOJIB/1I,
¢ubpunoren —3,4 r1/n, mnporpomOuHOBbIi uHAeKC —90%, AcAT -0,38 mmons/n, AnAT —0,36 mmomns/m,
XOIIECTEPUH —5,5 MMOJIB/II,
Oounupyoun oburuii —59,0 MkMOIIB/ 11,
npsimoit - 44,0 Mxmostb/n, Herpsimoi —15,0 MkMorIb/1,
amunasza —5,7 r/mu, kpeatunus - 0,07 Mmons/i,
obmruii 0emok —75 r/m,
ansoymunbl —54%, rinodynuub —46%: 01-5%, 02—-10%, B —15%, v —16%.

1. Beienute cHHIPOMBI, BBIJCTUTE BEYIIHI CHHJIPOM.

2. OGocHyiiTe MpeaABapUTENbHBINA THATHO3.

3. OOBsCHUTE MEXaHU3M Pa3BUTHS KENTYXH.

4. OHGHI/ITG JaHHBIC OMOXMMUYECKOI'0 aHAIn3a KpPOBH.



Cumyayuonnasn 3aoaua Ne 11
Bormsnoit K., 33 ner, oOparmiicst k Bpady C kano0amMH Ha BBIPRXKEHHYIO CIa0OCTh, YTOMIIIEMOCTb,
CHIKEeHUe TpymocnocooHoctd. CTyn ekemHeBHO, O(GOpPMIIEHHBINH, KOPUYHEBOrO I[BETa, 0€3 MATOJOTHYECKHX
npumeceit. Mouencnyckanue 3-4 pasa B 1eHb, 0e30one3nenHoe.Cuntaer cebst OOMBHBIM OKOJIO Tofa, Korja 0e3
BUAUMON TIPUYUHBI TOSBUIINCH BBIIICTIEPEUHUCIIEHHBIE JKaTOObI, TIOCTEIIEHHO HAPACTAJIM, YTO 3aCTABUIIO 0OPATUTHCS
K Bpauy. PaHee He 00Ce1oBascs, He JTEUHIICS.
IIpodeccronanbHbIN aHAMHE3: CTOMATOJIOT. BpeHbIe IPUBBIYKK OTPHIIACT.
Ty0epkyie3, BUPYCHBIE T€aTUTHI OTPUIIAET.
OOBEKTUBHO: 00IIIEe COCTOSTHUE OJIMIKE K YAOBJIETBOPUTEIBHOMY, CO3HAHHE
SICHOE, TOJNIOKEHWE aKTUBHOE. KOXKHbI€ TOKPOBBI W BHIMMBIE CIM3HMCTBHIE C HMKTEPUUYHBIM OTTEHKOM, CYXHE,
najbMapHasi SpUTeMa, Ha KOKe TPYAd CIUHUYHBIE TECAHMMIKTA3MH JHaMETPOM A0 SMM. JKUBOT TpaBHIBHON
(dopMbl, 00€ TMOMOBHHBI OJMHAKOBO YYaCTBYIOT B akTe JbIXxaHus. [IpW majbmaivd MSATKHH, HE3HAYMTEIBHO
GoJie3HEHHBIH B ipaBoM moapedepwe, cumnToMbl Kepa, Mepdu, OpTHepa - MOJI0KUTENbHBIE.
HaHHble JOIIOJIHUTCJIIBbHBIX METOA0B UCCIICAOBAHUS:
1.006u1mii aHaTU3 KPOBH:
spurpouutel —3,8-10%12/m, neiikormrer —11,3-10%9/m: 3-1%, n-20%, c-58%, nd-12%, m-9%, TpomMOOIUTHI —
320*109/a, Hb-135 r/x., IIIT 1,0, COD —18 mm/u
2.00umit aHaIM3 MOYH:
CBETJIO-XKenTas, po3paynas, pH kucnas, yaenpueiid Bec 1016; Oenok, caxap -Her, JEHKOUMTHI —1-2, smuTenui
—3-4 B mone 3peHwus,
SPUTPOLMTHI, IMINHIPHI —HET, OKCAJIATHI ~-HEOOJIBIIIOE KOJTHYECTBO.
3.buoxumuueckoe uccie0BaHue KPOBH:
riroKo3a —4,3 MMOIIB/,
¢ubpunoren —3,4 1/,
nporpomMOuHOBBIH HHAEKC —90%,
AcAT -0,38 Mmoib/1,
AIAT —0,36 MMOJIB/1I,
XOJleCTepUH —5,5 MMOITB/JI,
Oounupyoun obmmuit -59,0 MkMOJIB/ 11,
npsimoit —44,0 MKMOITB/JI,
Henpsimoii —15,0 MxMonb/,
amunasa —5,7 r/my, kpeatnaud —0,07 mMMoIb/1,
obmuit 6emok —75 1/11, anpOymuHbI —54%,
rino0ynunbl —46%: a1-5%, a2-10%, B —15%, y —16%.
5. V31:
XKenmqHplil My3bIph HOPMAJIBHBIX Pa3MEPOB, CTCHKA 4MM, YILLIOTHEHA, B MIPOCBETE OMPEACIISIOTCS MHOKECTBEHHBIC
KOHKPEMEHTBI.
1. BolienuTe CHHAPOMBI, OTMETHTE BEYIINIT CHHIPOM.
2. KakoB npeBapuTeNbHbIi AUArHO3, €r0 000CHOBaHUE

3. OHGHI/ITG JaHHBIC OHOXHMMHYECKOI'0 aHAIN3a KpPOBH.



Cumyayuounasn 3aoaua Ne 12

Bonmpaast 3., 43mer, »KanyeTcs Ha HWHTCHCHBHBIM 3y KOXH TNPEUMYIIECTBEHHO B BeuepHee Bpems,
HE3HAYMTESIbHOE YBEJIMYEHHE >KMBOTA B pa3Mepax, YyBCTBO TDKECTH B IIPAaBOM TMOApeOephbe, BBIPAKCHHYIO
C1ab0CTh, YTOMIISIEMOCTh, CHIDKEHUE TPYIOCIOCOOHOCTH. DU3HNONIOTHYECKIE OTIpaBiIcHus B HopMe. Cunraer ceOst
OOJIEHOW OKOJIO 3JIeT, KOTJIa BIIEPBBIC MOSIBIUINCH CITA0OCTh M 3y KHCTEH M CTON B HOYHOE BpPEMsl, IO MOBOIY
KOTOpOT'O JUIMTEIBHOE BpeMsl Jieunnachk y aepmatoniora 6e3 sddexra. [locteneHHO mprcoeanHUIACH TSDKECTh B
paBoM mojpe0epbe, YBENUUYWICS JKMUBOT, YCHIMIAach cl1a0OCTh, 3y[ cTajd 0Oojee WHTCHCHBHBIM U
PaCIIpOCTpaHEHHBIM. B CBSI3U ¢ MPOrPeCCUPYIOMNM YXYAIICHHEM COCTOSHUS 00paTHIIach B TIOJHUKIUHUKY IO MECTY
JKHUTEIILCTBA. YYAaCTKOBBIM BPauyoM HaIpaBJieHa Ha TOCTIMTAIU3AINIO JUTS 00CIIET0BaHuUs U TIO00pa Teparuy.

Ilepenecennsie 3aboneBanus: nerckue wHMexkuuu, OPBU. IIpodeccronanbHbIii aHamMHE3: Oyxranrtep,
npodeccroHanbHBle BpeOHOCTH oTpuuaer. Jluery cobOmiomaer. Bpenuble npuBbIUKM oTpumaer. TyOepkyies,
BUPYCHBIE TEMATUTHI OTPHIIAET.

OOBEKTUBHO: 00IIlee COCTOSHHE CpPEIHEH CTEeNeHH TSHKECTH, CO3HAHWE SICHOE, TOJIOKEHHE AaKTUBHOE.
KokHBIE MOKPOBBI U BHIMMBIE CIM3KMCTBIE YKEATOTO I[BETA, CyXHE, HA CIIUHE, XUBOTE, MPEAIICYbSIX M TOJEHSX
crenbl pacuecoB. JKMBOT TMpaBWIIbHOM (DOPMBI, pABHOMEPHO YBEJIHYEH, 00€ MOJOBHHBI OJMHAKOBO YYacTBYIOT B
akTe npixaHus. [Ipu manbnanuu MKW, HE3HAYMTENBbHO OONIE3HEHHBIH B mpaBoM mnonpedepbe. [leyens mnpu
naJblali YMEpEHHO Ooie3HeHHa, TUIOTHAsI, Kpail OCTphIit
JlaHHBIC JOIIOJIHUTCIIBHBIX ME€TOJ0B UCCIICOBAHUA:

1. O0uMit aHaTU3 KPOBH:
spurporutsl —3,7-10%12/m, Hb —130 r/m., COD —32 mm/4, TpomGonuter —250-10*9/x1, nefikonmntsr —7,8-10*9/m: »-
3%, 11-2%, c-58%, np-28%, M-9%.
2.001muit aHaIM3 MO4H:
CBETJIO-XKenTas, npo3paynas, pH kucnas, yaensueiid Bec 1017; Genok, caxap -HeT, JEWKOLUMTHI —1-2, 3nuTenui
—3 B MoOJI€ 3PEHHs, DPUTPOLUTHI, IITHHAPHI —HET, OKCAIAaThl —HEOOIBIIOE KOIHYECTBO.
3. buoxumuyeckoe uccie0BaHue KPOBU:
riroko3a —4,1 MMoIs/1,
¢ubpunoren —2,0 r/n, mpoTpoMOUHOBBII HHIEKC —75%,
AcAT -2,48 mmons/i, AnAT —3,67 MMoIb/1,
xonectepuH —8,5 MMOoIb/,
Oownupyoun o6muit —149,0 MrMoIb/I1,
npsimoit —112,0 Mxmone/n., Henpsmoit —37,0 MKMOIB/J,
amunasza —6,7 r/my, kpeatnaud —0,06 MMoIb/1,
o6muit 6enok —56 /i, anpoymunbl —44%, rnodyaunasl —56%: al-5%, a2-15%, B —15%, y —21%, I'TTII —460
EI/n.
4.Mapkepsl BUPYCHBIX T'€IATUTOB HE O0OHAPYIKEHBI.
1. Boienute CHHIPOMBI, BBIJICIUTE BEAYIIHIA CHHIPOM.
2. OGocHyi#iTe MpeABapUTENbHBIN THATHO3.

3. OuenunTe AaHHbIC OMOXUMHUUYECKOTO aHAJ3a KPOBH.

Cumyayuonnasn 3aoaua Ne 13
Bonbhoit I'., 45 ner, anyercss Ha HOIOIIKME OONKM B TMpaBOM Mojpedephe, MOCTOSHHBIC, YMEHBIIAIOTCS

ocCJie mMprueMa HO-LIIbI Y€pe3 30-40 MUWHYT, CHa6OCTL, HCIOMOraHuec, CHHXKCHHUEC aIllleTuTa, COHJIMBOCTH THEM H



OCCCOHHHUIy HOYBIO, CHIDKCHHE Beca (HAa CKOIBKO M 3a KaKOW IEepHUOA BPEMEHH -YTOUYHHUTh HE MOXKET),
MEPUOJIMYECKH KPOBOTOUMBOCTh IECEH M FeMOPPOHIATIBbHBIX y370B. Cuuraer ceOs OONBHBIM OKOJNO 5 JieT, Korma
CTaly BO3HHKATh OOJM B TPaBOM monpedepbe, MPOXOAWIN CAMOCTOSTENBHO. 332 MEIMIMHCKON MOMOIIBIO HE
obpamianack. OKoNO roja Ha3a] MPUCOCAMHIIINCH CIa00CTh, HEMOMOTaHWe, YXYAIIWICS amlleTHUT, CTal 3aMedaTh
CHIDKEHHE MacChl Tea. MecsI Ha3a]] MPUCOSTMHUIACH KPOBOTOUHUBOCTh JIECEH U TeMOPPOHIATIBHBIX Y3JI0B.

B anammese: 3moynorpedieHne anKorojaeM.

Ilepenecennvie 3abonesanus. OPBU, xpoHWYeckuit OpOHXHT KypwiIbIMKa. [IpogheccuonanvHulii anHamHes:
paboraer ciecapeM.

[Turaercs He peryisipHO, IUETY HE COOIIOIACT.

Bpeonvie npusviuxu: xyputr B Teuenume 15 jer mo 1 mauke curaper B JieHb, YacTO YIOTPEONsieT Kpenkue
AITKOTOJIbHBIE HAMMUTKH.

HacnencreeHHOCTB HE OTSIrONIEHA.

AJnepronorndeckuii aHaMHe3 He OTSTOIIEH.

Ob6vexmueHo: COCTOSIHUE CPEIHEH CTETICHHU TSXKECTH, CO3HAHHUE SICHOE, MONOKEHHE aKTHBHOE. KOXKHbIE MOKPOBBI 1
BUAUMBIC CJIH3UCTBIC KCJITOI'O IBCTA, HOpMaJ’ILHOﬁ BJIQXKHOCTH, TYProp M 3JaCTUYHOCTL CHUIXKCHBI, Ha TIpPyaAu
MHOXKECTBEHHBIE Teneanrndkrazuu a0 0,5-1,0 cM B auamerpe, TUrepeMus TeHopa U THIIOTEHOpa, 00OUX JIaJIOHHBIX
noBepxHocTel. [IonKokHO JKHpoBas KJleT4yaTKa pa3BHUTa ci1abo, pacipesesneHa paBHOMEPHO, THHeKoMacTus. JKuBot
YBEJINMYCH B pasMeEpax, 06C IIOJIOBMHBI OAMHAKOBO YYAaCTBYIOT B aKT€ JbIXaHUs, 110 6OKOBBIM IMOBEPXHOCTAM KUBOTaA
ONpENeNsAeTCs paclIMpPEHHbId BEHO3HBIM pUCYHOK. llpM NOBEpXHOCTHOM naNblallMd  JKUBOT  MSATKUM,
0e300J7I€3HCHHBI BO BCEX OTAENAX, HNEPUTOHEATbHBIE CHUMIITOMBI OTPHIATEIbHBIC, CHMITOM (DIIOKTyaluH
MOJIOXKUTEIbHBIA. [lambmanus Bcex OTAENOB TOJICTOTO M TOHKOIO KHINEYHHKA 3aTpPyNHEHa, obnacTb
nanpnanuu 0e300Je3HeHHA.

Ipu ryOokoi manpnanuu onpenensercss 00Ne3HEHHOCTh MU HaJblalliK Ie4eHH + 2CM H3-TIoJ Kpast peOepHOi
JYTH 1O CPEAHEKIIOUYMIHON JIMHHH.
Hannvie dononnumenbHuix Memoo08 Uccied08aHus:

1.06m1umii aHau3 KPOBU:

spurporutsl —3,3-10%12/m, Hb —105 /., I{IT 1,0,

COD —-18 MM/,

Tpomborutel —220-10%*9/7,

neiikouutbl —4,3-10%9/11: 3-3%, 1-4%, c-51%, nd-32%, m-10%.

2.00muit aHau3 MOYH:

CBETJIO-XKenTas, mpo3paunas, pH kucnast, ynensubiii Bec 1008; 6enok, caxap -HeT, TeUKOLUTHI —1-2, snuTenuii —2-4
B TIOJIE 3PEHHS, SPUTPOLIUTHI, LIMIHHIPHI —HET, OKCAJIaThl ~-HEOOJIBILIOE KOTMIECTBO.

3. buoxuMuyeckoe uccienoBaHue KpoBH:

III0Ko3a —4,3 MMOJIB/1,

¢ubpunorex —1,4 r/n, nporpomMOuHOBHII HHACKC —60%,

AcAT -1,38 mmonb/n, AnAT —1,36 Mmonb/J1, XonecTepuH —2,5 MMOIb/ 1,

Oounupyoun obumii —49,0 MKkMOITB/11,

npsimoit —14,0 MxMons/n., Henpsimoi —35,0 MKMOIIB/1,

ammmasza —5,3 r/m4, kpeatuanH —0,07 MMoIb/T,

o0muit 6emok —55 r/m,

anp0ymuHbI —34%, ro0ymuHE —66%: 0.1-6%, 02—-20%,  —16%, v —24%.



1. Beienure CHHAPOMBI, OTMETETE BEAYIIUH CHHAPOM.

2.060cHyiTE IpeBapUTEIbHBIN THarHo3.

3. OneHuTEe NaHHBIC OMOXMMHYECKOTO aHAIHM3a KPOBH.
Cumyayuonnasn 3aoaua Ne 14

BonbHoit P., 29 ner, xamyercs Ha c1aboCTh, HEJOMOTAHHE, CHIDKCHHE alMCTHUTA, KEITYITHOCTh KOXKU H
CIIM3UCTBIX, TIOATAITHUBAHKE TIOCIIE €/Ibl, TIOBBILIEHNE TeMIlepaTypsl Tena 1o 39°C, 6e3 03H00a, B BeuepHee BpeMmsl,
KOXKHBIA 3yJ 10 BCEMY Tey, MPEUMYIISCTBEHHO B BeYepHEe W HOYHOE BpeMs. CuuraeT ceOs OONBHBIM OKOJIO
MecCsI1a, KOr/Ia POJCTBCHHUKUA OTMETHIIH JKEITOC OKPAIUBAHUE KOKH W CIHM3HCTBIX. 332 MEAUITMHCKON MTOMOIIBIO
He oOparmraics, caMOCTOSATEIbHO He Jedwicsa. OKOMO HeMeNr Haszall MPHCOSAHHWINCH CIIa0OCTh, HEJOMOTaHHE,
KOXKHBIA 3y, YXYIIIWICS alleTHT, YCHIWIACh WHTCHCHBHOCTH JKENTYXH. TpH ITHS Ha3aJ] OTMETHJI MOBBIIICHUE
TeMIepaTyphl TeNa.
B anamnese: 3n0ymorpeOiieHue ajKOroieM OKOJIO 3 JIeT, B TEYCHHE TIOCIACAHEr0 MeCsla eKEIHEBHOES
ymoTrpebiaeHue muBa A0 1 JUTpa B CYTKH, NEPUOJUYCCKU KPETKHE AaJKOTONBbHBIC HAMUTKH. Y KEHBI TOJ
Ha3aJ] CTAlMOHAPHOE JicueHHUEe B WH(EKIIMOHHOM OonpHHIIC MO moBoxy BHpycHoro rematuta C. IlepeHeceHHBIC
3a0oneBanus: aerckue uHdpekun, OPBU, anmeH»KTOMUS B IETCTBE.
IIpogheccuonanvhoiii anammes: paboTaeT OTACTIOYHUKOM Ha CTPOMKE.
[Turaercst He peryispHO, AUETY HE COOJIIOJAeT.
Bpeouvie npusvluku: Kypur B TedeHue 9 yieT mo 1 mauke curaper B JieHb, YacTO YHOTPEOJISIEeT KperKue
AJIKOT'OJIBHBIC HAIIUTKU.
ObvexmueHo: COCTOSIHUE CpeIHel CTENeHH TSHKECTH, CO3HAaHHE SICHOE, TOJOKEeHHe akTHBHOe. KoxkHbie
TIOKPOBBI ¥ BHIMMBIC CIIM3UCTBIC JKEITOTO I[BETa, HOPMAIBHON BIAXXHOCTH, TYprop M 3JaCTUYHOCTh CHUXKEHBI,
Ha KOXe€ JINA, rpyAu U cnubbl Teneanrmdkrazun 0,5-1,0 cM B nuaMerpe, Ha JHile MHOXECTBEHHBIE KCAHTOMBI
JI0 3MM B iMaMeTpe, rurepeMusi TeHopa u runoreHopa. Ciiesibl pacuecoB 1Mo Bceil MOBEPXHOCTH Tela.
JKMBOT HE3HAUNTEIBHO YBEIUYEH B pazMepax, 00e MOIOBUHBI OIMHAKOBO YYACTBYIOT B aKTE JbIXaHHUSI.
[Ipy TOBEpXHOCTHOW NambMAlMd MATKUM, Oe300Ie3HEHHBIH BO BCEX OTHAENAX, MEPUTOHEATbHBIE CHUMIITOMBI
OTpHUIATENbHbBIE, CUMIITOM (IIIOKTYalluK oTpularenbHbiil. [Ipu rmyOokoi nanenanuu onpeensercs: 00JIe3HeHHOCTh
MIPY MANbIANXKN HIDKHETO Kpasi medeH! + 2 u3-1oj Kpast peOepHOil YTy 10 CPEeAHSKITIOYMYHON JTMHHH.
Jlannvie dononnumenbHbix Memo008 Uccie008aHusl.
1.006mwuit aHanu3 KpoBH:
spurporutst —4,3-10%12/m, Hb —135 /., I{IT 1,0, COD —38 MM/,
Tpom6GoruTel —320-10*9/71,
neiikonutbl —24,3-10%9/11: 3-3%, 1-22%, c-53%, 1d-22%, m-1%.
2.00muit aHaM3 MOYH:
CBETJIO-XKeNTast, mpo3pauHas, pH mienounas, yaensusiii Bec 1016; 6emok —0,033, caxap - Her, neikouutsl —1-2,
snuTenuii —3-4 B TONIE 3PEHUSI, SPUTPOLUTHI, IUITHHIPHI — HET, OKCAIATHI ~-HEOOIBIIIOE KOIUYECTBO.
3. buoxumMuueckoe Uccie0BaHne KPOBU:
III0Ko3a —4,3 MMOJIB/1,
¢bubpuHorex —2,4 r/n, nporpoMOuHOBEIA HHAEKC —70%,
AcAT —4,38 mmone/n, ATAT —5,36 MMOITB/T, XOJIeCTepUH —3,5 MMOJIB/II,
owmnpyouna oommit —349,0 MKkMOINE/1I,
mpsimoit —214,0 Mmxmons/i1., Henpsmoit —135,0 MkMoITe/T,

1D —356 mxmonp/i1., ITTII -234 MmxMoIb/1.,



ammmasa —5,3 r/imu, kpeatunuH —0,07 Mmonb/m,
o6muit 6erok —55 r/11, anpOymunbl —44%,
riro0ymuHEl —56%: a1-6%, 02—20%, f —16%, y —24%.

1. Beiienure CHHAPOMBI, OTETHTE BEMYIIUH CUHIPOM.

2.0060cHyHTE peBapUTEIbHBINA THarHo3.

3. OueHuTe MaHHBIE OMOXMMHUYECKOT0 aHAIN3a KPOBH.

4.01eHuTe TaHHBIE OOIIEro aHaIu3a KPOBH.
Cumyayuonnasn 3aoaua Ne 15

Bombrass O., 55 jer, kamyercs Ha HOMOIKMe OONM B MPaBOM MOApeOEphe, MOCTOSHHBIE, YMEHBIIAIOTCS
mociae mpuema Ho-mmbl uepe3 30-40 MuH., cl1abOCTh, HEIOMOTAHHE, CHIKCHHWE alllleTUTa, IKEITYIIHOCTh
KOXKH U CIM3UCTBIX. CTyJI ©KeTHEBHO, OMHOKPATHO, KOPUYHEBOrO I[BETa, O€3 MaTolornyeckux npumeceii. Cunraer
cebs1 OONMBHOM OKOJO 5 MecsieB, Korja BO BpeMs JIEYEHHsS B HEBPOJOIMYECKOM OTICICHHU IO IOBOIY
MOSICHUYHOTO OCTEOXOHApO3a Ha (oHe mpueMa JUKIO(EeHaKka, Hai3a CTaad BO3HHKATH OOJH B TMPaBOM
noapebephe, MPOXOAMBIINE CAMOCTOSATEIBHO, KPATKOBPEMEHHAS JKENTyXa KOKH W CIU3UCTHIX. Ilocie BBIMCKA
YyBCTBOBaja ceOsi ymoBIeTBOpUTENbHO. OKONO Helenu Hasal BO30OHOBWIIMCH OONM B MOSCHUYHON 00iacTH, B
CBSI3W C YeM MPHUHHMAaJa TeMIAJITHH, HO-1uNy, uHaoMmeTauuH 1o 10 Tabnerok B aeHb.. Tpu OHS Hazall BOSHUKIN
Oony B mpaBoM mojpedepbe, 0e3 Hppaaualny, He CBS3aHHbBIC C MPUEMOM ITHUIIK, OTMETHJIA JKENTYIIHOCTh KOXH U
CITU3KCTHIX, CIA00CTh, HEOMOTaHHE, YXy/IIICHHE aIETHUTA.
Ilepenecennvie 3a001e6anus: aNMEHAIKTOMUS B IETCTBE, MOSCHUYHBIA OCTEOXOHIPO3.
Ipogheccuonanvuwiil anamues. padoTaET OYXTanTepoM.
[Muraercs He perynasipHO, qUETy He coOironaer. Bpennbie npuBblukM oTpuiiaer. ObvexkmusHo: odliee COCTOSHHUE
OmKe K YIOBJIETBOPUTEIBHOMY, CO3HAHHE SICHOE, IIOJIOKEHHWE akTHBHOE. KOXHbIe IOKPOBBI W  BHIMMBIC
CJIM3UCTBIC JKENTYIIHbIE, HOPMAIBLHOW BJI&XKHOCTH, TYprop W 3JIaCTUYHOCTh B HOpMe. [Ipu rinyOokoii majbrnanuu
orpesiessiercss OONE3HEHHOCTh NMPHU MalbIIallik HIDKHErO Kpas NedeHd + 1cM. u3-moj Kpas peOepHOW Iyru Mo
CpPENHEKIIOUYNYHOM JIMHUY.
annvle donoaHumenbHbIx Memooos UCcie008aHUsL:
1.06m1wmii aHau3 KPOBU:
sputporutsl —4,3-10%12/m, Hb —135 r/n., HI1 -1,0, COD —10 mm/4,
Tpom6Gorutel —320-10%9/71,
neikouutsl —4,3-10%9/11: 3-3%, 1-4%, c-51%, nd-32%, m-10%.
2.00muit aHau3 MOYH:
CBETJIO-XKenTas, npo3paunasi, pH kucnas, ynensubiit Bec 1014; Genok, caxap -Her, JieiikouuTsl —1-2, stmrenuii —2-3
B TOJIC 3PEHHSI, SPUTPOLUTHL, IHJIMHAPHI —HET, OKCAJIaThl ~-HEOOBIIIOE KOIUYECTBO.
3. buoxuMuuecKkoe UCCIIe0BaHNE KPOBU:
III0Ko3a —4,3 MMOJIB/1,
¢ubpunores —3,4 r/n, nporpomMOUHOBLIH HHIACKC —80%,
AcAT —4,48 mmons/n, ATAT —5,56 MMOITB/JI, XOJIECTEPHH —2,5 MMOJIB/II,
Oounupyoun oouwmii —29,0 MKMOITB/11,
npsimoit —14,0 MxkMoIb/1., HenpsiMoid —15,0 MxkMoits/11,
1D —45 mxmons/n., I TTIT —67 mxmons/m., amunasza —5,3 1/,
kpearuanH —0,07 MMone/m,

obmmit 6erok —72 /11, aneoymunbl —44%



1. Belgenure CHHAPOMBI, OTMETHTE BELYIIHIA CHHJIPOM.

2.060cHyiTE IpeBapUTEIbHBIN THarHo3.

3. I[IpuauHbI pa3BUTHS KENTYXH

4. OueHnTe TaHHBIE ONOXMMHUYECKOTO aHAJIM3a KPOBH.

5.0neHuTe qaHHBIE OOIIEro aHaIu3a KPOBH.
Cumyayuonnasn 3aoaua Nel6

BonbHoii - cTyaeHT, 18 ner, skanyercs Ha 00U B IpaBoM noapedepbe, c1aboCcTh, MIIOXOH amlmmeTHT, 00IH B
cycraBax. 1,5 roga Ha3aja mepeHec BUPYCHBIN renaTut B. Jluety He coOuroal, Tr0UTeNb M1Ba.
[Tpu ocMoTpe: Ha KOXKe KOHEYHOCTEH U TYJIOBHILE «CHHSIKI», KOTOPBIE, CO CIIOB OOIBHOT0, 00pa3yroTcs mpu
Maneimux ymmbax. Koxa u cknepsl nkrepuuHsl. [leueHp yBennueHa, yIiioTHEHa, NATBIUPYETCsI CeJIe3eHKa.
Hannvie dononnumensHvix Memooo8 uccied08anus:
Bunupy6us - 30 MMonb/11, HenpsiMoi - 17 MMOJIB/11.
AnAT - 0.5 mmons/a, AcAT -0,6 mmons/m,
npotTpoMOMHOBBIH nHIEKC - 50 %,
TUMOJIOBas 1poba - 40 ex.
Oo6Hapyxensl: HBsA, HBeA, antu-HBsJgM.

1. Baur npeanoaoXuTeNbHbIA JHarHo3?

2. Kakue BBISBJICHBI CHHIPOMBI?

3. OrneHUTE JaHHBIC aHATH3a KPOBH
Cumyayuonnasn 3aoaua No 17

bonbroit, 17 ner. Co cinoB maTepw, OolieeT XENTYXOH € paHHEro JAeTCTBa. B mocmeanue rosl
NEPUOJNYECKH OECIIOKOUT YYBCTBO TSXKECTH B IIPABOM IOApeOEphbe, COMPOBOXKAAIOLIMECS YCHIEHHEM JKEITYXH,
nocie GU3NYEeCKON HArpy3KHU, 3aHSITHIA CIIOPTOM.
Ilpu ocmompe: cocTosHHE YIOBIETBOpHUTENbHOE. CKIIEPHI IM1a3 M KOKHBIE MOKPOBBI YMEPEHHO >KENTYIIHBL. SI3BIK
yuCcTHIN. JKUBOT MATKHMA, TIpY HabIanuy O0e300me3HeHHbIi. [IeueHs u cene3ernka He MaIbIUPYIOTCS.
AHanu3 KpoBU M MOYH 0€3 H3MEHEHUH.
bunupy6us - 32,1 MMonb/11, HenpsiMoii - 28,1 MMOIB/I1.
AcAT - 0,3 en., AnAT - 0,4 en.

1. Barn ipeAmnonoKuTenbHbIN qrarao3?

2. Yem oOmsicHsAETCS JKenTyxa?

3. Kakyro xentyxy HeoOXOIMMO HCKITFOYHTE ?
Cumyayuonnasn 3adaua Ne 18

Bonenas B., 28 ner, Haxomwiace moa HaOMroAeHHEM B OOJBHHUIIE B TedueHHe 2 MecsieB. JKaaoObl Ha
KENTYITHOE OKPAILIMBaHUE KOXKU M CIIM3UCTBIX, C1a00CTh, TOLIHOTY, 3yl. Hemomoranue mOsSBHIIOCH BCKOPE TOCTe
ponos. [ledeHs yBenudeHa, OONe3HEHHA.
KpoBp — OwampyOun mpsimoit 82 MKMOIb/I, OWIMpYOMH OOHApyXeH B MoOdYe, YpOOWJIMHA HET, pPeaKius Ha
CTepPKOOMIIHMH ¢1a00 MOI0XKUTENbHA, 3puTpouuTsl — 3,8 + 1012/, Hb — 110 /.
BornpHOI mpom3BeneHa omepanus, B pe3yiabTaTe KOTOPOW M3 OOIIEro KEITYHOr0 NPOTOKA H3BJICYCH KAaMEHb,
KOTOPBII MOITHOCTBIO 3aKPHIBAI MPOCBET.

1. Ha3BaTh cuHApPOM, KOTOPBI HaOMoa1cs y OOIBHOM.

2. Ha3Batb npuumHy €ro pa3BuTHSL.

3. OOBACHUTH €r0 MEXaHU3M.



4. TosicHUTD, TOYeMY B KpOBH OOHapy)KMBaETCs MPSIMOI OMITUPyOHH.

5. IlosicHUTS, TTOYEMY B MOYE TIPH 3TOM CHHIPOME HET ypoOuinHa?
Cumyayuonnasn 3aoaua Ne 19

BonmpHast . 48 ner, MeauMIMHCKas cecTpa TYOEpKyJE€3HOTO CTallMOHapa, B TEUEHHE HENENU oTMedala
o6mryto cinabocTh, 00IM B MBIIIIAX, CycTaBaX PyK M HOT, 3y KOXKH, NOCTOSHHOE MOATAIIHMBaHHE (OJHOKPATHO
OblTa pBOTA), CHIKEHHME aIlleTuTa. B Teuenue 4-x naHel oTmeuanace nuxopagka no 37,5 — 37,8°C. Ilo
PEKOMEHAAINH Bpaya IPUHUMAJIa aHTUT PUTITIHH.

B renaronornueckuii 1eHTp OblIa FOCIUTAIM3UPOBaHA TOCIE MOSIBICHHS JKEJITYXH B COCTOSHUU CpeqHEN
TshkecTd. K mpexxHuM xkanobam 100aBUIINCH YITOPHBIA KOXHBIH 3y, TUIOXOH COH M TOJIOBHBIE OONH.
[Tpu 00BbEKTHBHOM 00CIIEIOBAHHM: SIPKO BBIPaXKEHHAsI JKENITYXa KOXKH, CKIep U
CIM3UCTBIX oOonovek. Ha koke BUAHBI eIMHUYHBIE reMopparuu. SI3eik o0sioxeH OenpiM HajieroM. [ledens Ha 3 cm
HIDKE peOEepHOM IyrH, MsrKas, 9yBCTBUTEIIbHAS P NAJbIIANK U TOKoJTaunBaHuy. Celle3eHKa He yBelTNYeHa.
Hannvie dononnumensHvix Memooo8 uccie008anus:

1. OOmwmit aHaIU3 KPOBH:

He — 120 r/n, spurpouuts! — 4,5 x 1012 /1, netikormret — 4,7 x 109 /7,
COD- 27MMm/y.
2. buoxumuyeckuii aHaIu3 KPOBH
AxtuBHOCTh ATAT B yeThIpe pa3a NpeBbIIIaeT HOPMY, TOBBIIIIEHA aKTHBHOCTH IIie-
no4Ho (ocdarassl.
OO6uwmii 6uupyouH — 156,9 MKMOIB/J1, OMTMpyOHMHOBEIN MoKa3zaTens — 81%. BhIABIICH «aBCTpaluiCKUiDy aHTUTECH U
noBbiieHHoe cogepxanune 1gG. IlporpomOuHOBEI mHAEKC — 73%, CHIDKEHO COIEp)KaHUE NpOaKLelIepHHa H
MPOKOHBEPTUHA, CHIKEH aJIbOyMHHO-TTIO0YIHMHOBBIN KO3 PHIMEHT.
CogeprkaHue IIIIOKO3bI B KPOBU HATOIIAK KOJIEOIeTCs OT 2-X 10 4,5 MMOJIb/JI.
Kenrtyxa u 3ya nepxanuck okoio 45 nueit.
Brimnucana yepe3 1Ba Mecsina ¢ nokaszanusMu AAT B aBa pasa GoJbIe HOPMBL

1. Kaxoit Buz )xenTyxu y O0IbHOI?

2. Bo3MOxHBIE MPUYKHBI €€ pa3BUTHU?

3. Jlaiite obocHOBaHue Barirero 3axiroueHus.

4.  OOBsACHUTE MEXAaHU3M CHMIITOMOB M I3MEHEHHH OMOXMMHUYECKHUX MOKa3aTeeH.

5. Kaxkue cHHOPOMBI BBIABISIOTCA Y OOMBHON?

6. Kakue uameHeHnss MOXXHO OOHAPYXHUTh Y OOJIBHON B MOYe

Cumyauyuonnasn 3adaua Ne 20

Bompras P., 50 xer, obpaTunack K Bpady ¢ xajmo0amMu Ha KOKHBIN 3y, )KENTYITHOCTh KOYKHBIX TTOKPOBOB
U CKJIep, MOTEMHEHHE MOYH, OCBETJICHHBIN KaJl, CHI)KEHHE MacChl Tella, KOKHBIH 3yl H KPOBOTOUYHMBOCTh JIECEH,
METEOpPHU3M, 3aIOPbI, «KUPHBIN Kam». [lepedrciieHHble CHMIITOMBI BIICPBBIC MOSBIINCH 2 MecsLa Ha3a]l,

[Ipu pubporacTpoayoaeHOCKONH 0OHAPYKEHA OIMYXOIb B 00IacTH OOIBIIOTO AYOACHATHHOTO COCOYKa,
NPH YIETPa3ByKOBOM HCCIIEOBaHHU OPTraHOB OPIOIIHOI MOMOCTH - YBETHYCHHE JTUM(PaTHYESCKUX Y3IIOB.

Obvexmueno: 00NbHAS OHWKEHHOTO TUTAHMS, KOXKa M CKIIEPBhI JKEITYIIHBL, CJIeAbl PacdecoB Ha KOXKe,
netexuanbHble Bbichinanus, AJl 110/60 mm pt. ct., YCC 52 mun.
Jlannvie donorHumenbHbvlXx Memooo8 Uccie008anus:

1. bBuoxumuueckuii aHaNIN3 KPOBU:

o6mmit 6erok 67 1/71, ansOymuH 57 %, rmobymuHs! 43 %



¢ubpuHOreH 4 r/n
TUMOJIOBas Ipoda 4 e,
KpEaTHHUH 52 MKMOJIB/JI, MOYEBHHA 6,5 MMOJB/II,
rIToKo3a (11a3ma) 5,3 MMoIb/I,
o0mmit xonecrepud 14,2 MMonb/i, o0muii onnnpyoun 270,7 MKMOIB/JT
npsiMolt OnupyouH 252,1 Mxmons/i1, HenpsiMoii OunmupyouH 18,6 MKkMoIb/n
remoryioou 80 r/n
YPOOWIIMH — HET, eITYHbIe KUCTIOTHI +++
AcAT 59 en/n, AnAT 47 en/n, LI® 283 en/n.
2. OOumi aHAJTU3 MOYH:
LIBET TEMHOTO ITMBa, OEJIOK — OTCYTCTBYET, YPOOUIMH OTCYTCTBYET,
TJII0K03a OTCYTCTBYET, OMITUPYOHH +++, KeTuHbIe KUCTIOTHI +++.

1. VKakuTe MpUUMHY U BUJI XKEITYXH, HaO01aeMoii y 60JbHOT0, 000CHYHTE CBOE 3aKITIOUEHHE.

I3TAJIOHBI OTBETOB K TECTOBBIM 3A/IAHUSM

1-3 6-5 11-2 16-3
2-3 7-2 12-1 17-1
3-5 8-5 13-5 18-5
4-1 9-2 14-2 19-4
5-2 10-1 15-5 20-5

9TAJIOHBI OTBETOB HA CUTYALIMOHHBIE 3AJJAYUN
OtBer K 3aga4e Nel

CuHTE3 MOYEBUHEI IIPOUCXOJMT B NedeHHu. Ee conmepikaHue MOXKET CIY)KUTh JUIS OLCHKH CHHTE3HpYIOIIEH
CIIOCOOHOCTH II€YEHH, HO JUIS 3TOr0 HY)KHO HCKIFOYHTh W3MEHEHHE SKCKPETOPHON (DYHKIMHM MOYEeK U ONMpPEeNeNITh
OCTATOYHBIH a30T, a TaKXkKe aKTUBHOCTH ANAT B CHIBOPOTKE KPOBH.
OTBert K 3aga4e Ne2

IIpas Bpau — npaktukanT b. ®epment AnAT umeer crienudraeckyo OpraHHYIO JIOKATU3AIUIO B IICYECHH U
NP Pa3pyLICHUHU KJIETOK BBIXOAUT B KPOBB, IJIe €ro aKTHBHOCTH PE3KO BO3PACTAET, YTO U HAOIIOAAeTCsl y OOIBHOTO.
OtBer K 3axa4e Ne3

[lpn BupycHOM remaTuTe HapymaroTcs (QYHKIMH TenaTouuToB. CHHTE3 MOYEBHHBI CHIDKACTCS, 4YTO
NPUBOIUT K HAKOIUICHHIO aMMHaKa.
Omeem K 3a0aue N 4

VY 0bonx GONBHBIX THIEPOMITUPYOHHEMHS, HO MTEPBBIN OOTBHON HAXOAUTCA B OoJiee TSHKEIOM COCTOSHHUH (Y
HETO MOXHO TPEIIIONIOKUTh TEMOJIUTHIECKYIO JKENTyXy), 4YeM BTOPOH (y HEro MOXHO IPEIIOIIOKHUTh
MEXaHWIECKYI0 WM MapeHXHMMAaTO3HYIO XKENTYXy), TaKk KaKk CBOOOAHBINH OmnnpyOuH Oonee TOKCHYeH (IPOHHKAET

yepe3 OB B roioBHOM MO3T 1 TIOpaXkaeT MOIKOpPKOBEIE siipa). st nuddepeHinanbHOi ANarHOCTHKY BHIA KEATYX



Ha/0 JIOTIONHHUTEIHHO HCCIEOBaTh MOYY Ha OWIMpYOMH, 3KCKpPEThl Ha CTEpKOOWMJIMH (€ro OTCYTCTBHE B Kalle
TOBOPHUT O MEXaHWYECKOH JKENTyXe) M MPOBECTH SH3UMOIWArHOCTUKY (roBbimieHue aktuBHOcTH JIAT's, AnAT >
AcAT - xapakTepHO 115 mapeHxuMaTo3HoH kenTyxu, a [Id u I'TTII - 11 MexaHUIecKon KeNTyXu).
Omeem k 3a0aue Ne 5

a) lemonuTnyeckas sxenTyxa HOBOPOXK/ICHHBIX.

6) denobapOuTa, UHAYKTOP TpaHCKpUNIKK reHa Y J{P-rimokypoHuITpaHe-(pepassl.
Omeem Kk 3a0aue No6

VY OonbHOrO BeposiTHA MeXaHHWYecKas xXenryxa. s yTouHeHWs auarHo3a HeoOXOIUMO IIPOBECTH
SH3UMOJMATHOCTUKY; onpeaenuts aktuBHOCTh JI/I's, AnAT, D, I'TTII. [Ipu MexaHnuecKoi kenTyxe MOBBIIIEHA
aktuBHOCTh [IID u I['TT.

Omeem k 3a0aue No7

1. YxazaHHbIE JIleKapCTBEHHBIE IpenapaTbl MOTYT KOHKypHpoBaTh ¢ BP 3a IeHTphl cBs3bIBaHHS Ha
anbOyMUHE, B pe3ynbTaTe MOBBIIIAETCS TOKCHYECKoe JeicTBHe cBoOoaHoro BP, riaBHbIM 00pa3oM Ha roioBHOW
MO3T.

2. buoxumuueckuii aHaIM3 KPOBU B IMHAMUKH, 0esok u ero gpakiwmu, [1TH, mapkepsr BI'B (UDA) - IgM
k HBcor Ag, HBsAg, HBeAg; TIIIP - JIHK HBV.

Omeem K 3a0aue Ne 8

1. Octpsiit BupycHblii renatut B, GyasmuHanTHas Gpopma, ocnoxkHenHas OI19, koma | cr.

JuarHo3 BBICTaBIEH Ha OCHOBaHMM OCTPOro Hayaja, KOPOTKOrO TPOAPOMAIBLHOTO IEpuoja IIo
TPUIIIONOA00HOMY BapHAHTY, BBIPAKCHHOW JKENTYXH, PE3KOr0 COKpAILEHHS Pa3MEpOB IEYEHH, «IEYEHOUHOTO»
3amaxa M30 pTa, TaxXUKApAWH, OTCYTCTBHS CO3HAHMS, COXPAaHEHHH KOpHEalbHBIX peQIIeKCcoB, CBEICHUI
SMNHaHaMHEe3a (XUPYPTUUeCKOe BMELIATENLCTBO 3 Mecsla Ha3a).

2.Mapkeps! Ha BupycHblii renatut B, D (M®A), [P quarnoctuka - TILP - ITHK HBV, TP - PHK HD
V.

3.IIporpombunoBsiit uuaekc (I1TH), anbOyMUHBI CHIBOPOTKH KPOBH.

Omeem K 3a0aue N 9

1. Octpslii BUpycHBIH renatut C, 6e3xentymHas Gopma, JieTkas CTeleHb THKECTH. J[MarHo3 BEICTaBIIeH Ha
OCHOBaHHMHU CBEIECHUM SMHIEMUOJIOTNYECKOro aHaMHe3a (aKTHBHBIM JOHOP IUIa3Mbl), CyOKIMHMYECKOTO TEUEHHUS
3a00J1eBaHMS, BLICOKOW aKTUBHOCTH AIAT

2.IILP - nuarnoctuka c 1enbto ooHapyxenus PHK HCV, onpenenenue renoruma Bupyca.

Omeem K 3adaue Nel(

1. Xonecratnaeckuii CHHAPOM

2. KenuHo-kameHHast 60JIe3Hb. XPOHUUESCKUN KAIBKYJIE3HBIN XONEIUCTHUT, B cTagun oboctpeHus. C
YYeTOM XapakTepHOro 00JIeBOro abOMHUHAIHHOTO cHHApoMa (0oJH B ipaBOM moapedepbe ¢ uppaanuaIiield BIpaBo
1 BBEPX, BO3HHUKAIOT ITOCJIE TIOTPEIIHOCTEN B IUETE, MOJIOKHUTEIBHBIE My3bIPHBIE CHMIITOMBI ), HATHYIHS (haKTOPOB
pHcKa (KeHCKHH TI0J1, BO3PACT), MPU3HAKOB JKEJITYXH 1 TIOBBIIICHNS TEMIIEPATYpHI TeTa.

3. CHHIOpPOM JKENTYXH Pa3BUBACTCS BCIEIACTBHE 3aKYIMOPKH IPOTOKOB KOHKPEMEHTOM, YTO IPUBOAUT
K HapyIICHHUIO OTTOKA >KEITIH.

4. B OMOXMMHYECKOM aHAIN3€ KPOBH MPU3HAKN MEXaHUIECKOH KEATYXH.

Otgert Kk 3a1aue Nell
1. Cunzppom nuronusa (aCTEHHIECKUH CHHAPOM, TIE4EHOUHO-KIIETOYHONH HEOCTATOYHOCTH, CHHIIPOM

JKCIITYXH.



2. Xpornueckuii BUpycHbI renatut C? Ha ocHOBaHNM KJIMHIUYECKOW KAaPTHHBI (BEIYIUA CHHIPOM
LIUTOJIHN3a), TPOPECCHOHAIBHOIO aHAMHe3a.

3. B OMOXMMHYECKOM aHaNW3e KPOBH MPU3HAKM MapeHXMMATO3HOW KEATYXH (THIepOMIMpyOnHeMus 3a
cueT o0enx (ppaxumii) M CHHAPOMA NUTONH3A (TIOBBIIICHHE TPAaHCAMIHA3).

OtBet k 3aga4e Nel2

1. CunmpoMm xojecrta3a, CHHIPOM IIMTONIM3a (ACTEHWYECKHMH CHHIPOM, IE€YEHOYHO-KIETOYHOU
HEJIOCTaTOYHOCTH, T'elaTOMETaIii), CHHIPOM XEITYXH, CHHAPOM MOPTAIBHOMN THIIEPTEH3HH.

2. IlepBuuHbIN OMIHapHBINA 1MPpo3 edeHu. [lopTanbpHas runepTensus. AcnuT. Xonecras.

3. B OnoxumuyeckoM aHanm3e KPOBH IPH3HAKU MOATICUYEHOYHOHN KENTYyXH (THIepOmpyOuHeMust 3a cueT
npssMod  pakiuu OunumpyOuHA), CHUHApOMa IMTONM3a (TOBBINIEHWE TpaHCAMWHA3), NEYEHOYHO-KIETOYHOU
(cHmkeHue Oenka, aapbOyMUHOB, (PMOPHUHOrEHa, MPOTPOMOHMHOBOI'O WHIEKCA), CHHIpOMa XojecTa3a (yBeTHUCHHE
xonecrepuna u ['TTII).

OtBet k 3aga4e Nel3

1.CunapoM nuronu3a (TMEYEHOYHO-KIETOYHOH HEJOCTaTOYHOCTH), CHHAPOM NapeHXUMaTO3HOU
KEITYXH, IeYCHOYHAs! HEJIOCTaTOYHOCTb.

2.Ha ocHOBaHMH BBIIIENEPEYHCICHHBIX CHHAPOMOB, aHAMHE3a —3JI0YIOTpeOIeHHEe aJIKoroyieM, Oolblie
JaHHBIX 3a MOpaXCHUEC NNCYCHU *XpOHI/I‘ICCKI/II‘/‘I rénaTut, Huppo3 NEYCHU.

3. B OnoxuMuYecKkoM aHallu3e KPOBU NPH3HAKM CHHAPOMA LIMTOJNH3a, MEYEHOYHO-KIETOYHOM
HEJIOCTaTOYHOCTH, TAPEHXUMATO3HOW KENTYXH.

OTteer Kk 3a1a4e Nel4

1.CungpoM 1MronM3a (TeMaToCINICHOMETrajiuu, I€4eHOYHO-KIETOYHOM HEIOCTaTOYHOCTH), CHHAPOM
MapeHXMMATO3HOM KEITYyXH, CHHAPOM X0JIeCTa3a, CHHAPOM ME3EHXMMaIbHOTO BOCIIAJICHHSI.

2.Ha ocHOBaHMM BBIIIENIEPEYUCICHHBIX CHHAPOMOB, aHAMHE3a - 3JI0yNOTpeOIeHHEe aJIKOToNeM, KOHTaKT C
UHOUIUPOBaHHOH BHpycoM rematuta C, MOXKHO INPEANIONOXKHTH MOPAKEHHE IEYSHH —XPOHWYECKUH IelaTur,
LUPPO3 NEUCHH.

3. B OuoxuMHYecKOM aHaJuW3e KpPOBH TNPU3HAKM CHHIPOMA IMTOJNN3a, IEUYCHOYHO-KJICTOUYHOMH
HEJIOCTaTOYHOCTH, NTApPEeHXMMATO3HOMH KENTyXH, X0JIecTasa.

4. B obmeM aHanu3e KPOBU BBISBJIECHBI NPU3HAKH CHHAPOMA ME3E€HXMMAJIbHOTO BOCIAJIEHHS: YCKOPEHHAs
COD, nmelKOIUTO3 CO CIBUTOM JICHKOIUTAPHOU ()OPMYITHI BIIEBO.

OtBert K 3aga4e Nel5

1. Cungpom nutonm3a (aCTCHUYECKHH, MEYEHOYHO-KIETOYHOW HEAOCTAaTOUYHOCTH, I'ellaTOMET AN,
00IIeBOIT), CHHAPOM KENTYXH.

2.Ha ocHOBaHMH BBIIENCHHBIX CHHIPOMOB, aHAMHE3a — IIPUEM T'elaTOTOKCHYHBIX IIpenapaToB, OOJbIIe
JAHHBIX 33 TOKCHYECKOE MOPaKEeHNE TICYCHH.

3. XKenryxa  pa3BUBaeTCs ~ BCIICNCTBHE  pAa3BUTHA  CHHIApOMAa  LMTONW3a — HEIOCPEACTBEHHOE
pa3pylIeHHe TeaTOMUTOB C BBIXOAOM OMIHNpYOWHA, a TaKKe M3-3a HApYIICHUS (PYHKINU TICUCHH.

4. B OMOXMMHYECKOM aHAIN3€ KPOBM MMEIOTCS MPU3HAKHM CHHIPOMA IMTONIN3a, MApPCHXMMATO3HOH
KEITYXH, IEICHOTHO-KIETOYHON HEJOCTATOTHOCTH.

5. Ilokazarenu o0Iiero anaim3a KpoBH B IpesiesiaX HOPMBI.

Omeem Kk 3a0aue Ne 16
1. XpoHndeckuii akTHBHBIH IeNaTuT, Ie4eHOYHO-KICTOYHAsI HETOCTATOYHOCTb.

2. BoipakeHHBIH CHHJIPOM IUTONH3A.



3. B OnoxmMuveckoM aHalM3e KPOBH TPH3HAKHA CHHIPOMa LHUTONN3a, NEYEHOYHO-KIETOYHOM
HEJIOCTATOYHOCTH.
Omeem 3adaua Ne 18

1. Jlo6pokauecTBeHHas TUIIepOMIMpyOrnHeMus - Oone3Hs JKmsbepa.

2. Hapymenne 3axBata OWimpyOWHA M3 TUIA3Mbl TeMaTONTA, NeQEeKT KOHBIOTaluy OMInpyOuHa c
TJIFOKYPOHOBOM KHCIIOTOM.

3. I'emonuTHuecKylo (PETHKYIIOIUTO3, OCMOTHYECKYIO CTOIHKOCTD, CHIBOPOTOYHOE YKEJIE30).
Omeem k 3a0aue Nol9

1. Kenryxa.

2. KameHb XKeTuHOro npoToKa

3. IIpensiTcTBHE B KETYHBIX MyTSIX MPUBOAMT K 3aCTOIO M MOBBIIICHUIO NAaBJICHUS KETUH, PACHIUPEHHIO
Pa3pbIBY KETYHBIX KaWIISIPOB U MOCTYILICHUIO JKEITYH B KPOBb.

4. B KpOBb B COCTaBe JKEI4H IOMa/IaeT NPSAMOH (KOHBIOTUPOBaHHbII) OMITNPYyOHH.

5. B Moue HeT ypoOwnMHa NpH TMOJHOM 3aKPBITUM MPOTOKA, T.K. JKEIYb HE MOCTYNAeT B KUIIEYHHK U
ypOOWIIUH HE 00pa3yercs.
Omeem K 3a0aue Ne 20

[leyenounas (mapeHXMMaTo3Has) JKeNTyxa y OONbHOW ¢ BHpPycHbIM rematutoM Ttuna B. Xenryxa
NnE4YcHo4YHasA, T.K. Ha q)OHe BBICOKOM FI/IHCp6I/IHI/Ipy6I/IHCMHI/I HUMCIOTCA TPU3HAKHW 3HAYUTCIBHOI'O CHMXXCHUA
(YHKIMU TIeYeHU: HapylIeH cuHTe3 abOyMUHOB (cHikeH A/IT koadduiment) u npokoaryisHToB (IpoTpoMOUHa,
MpoakKIeJiepuHa, TPOKOHBEPTHHA), HAPYIIEH YIJICBOOHBIA OOMeH (rumornukemus). YBenuueHne AJAT
(uuronuTHUecKuil PepMEHT) CBUIETENBCTBYET O MOBPEXKICHUH TeaTOLUTOB.

BonbHas BeINIICaHa B COCTOSHUM HETIONHOTO BBI3I0poBieHNs (yBenudeHa AAT).

VY GoJIbHO# BBISBISIFOTCSI CHHAPOMBI: JKENTyXa, XoecTas (MapkepoM sBiisieTcst yBenuueHrue B kpou 11D),
xoneMus (3y/ KOXXH CcBsi3aH ¢ yBenndeHrneM B kpoBH JKK), cHHIpoM neueHouHOo-KIeTOUHONH HeJOCTATOYHOCTH.

Moua y OonbHOW IOMKHA OBITH TEMHOW M3-3a cozepykanusi B Heil [Ib (T.K. KOMUYECTBO €ro B KPOBU
npeBbInaeT 34 MKMOJB/T H OH JIETKO NMPOXOXUT MOYSYHBIH (HIBTP) U JOIDKHA BCIEHHBATHCS MPH BCTPSXMBAHUU
n3-3a npucyrctBus B Hel JKK, KoTopble HOHMXKAIOT TTOBEPXHOCTHOE HATSKEHHE JKUIKOCTH.

| IlepedyeHb BONPOCOB ISl IPOBEPKH KOHEYHOT0 YPOBHS 3HAHUIA:
1. Ileuens, GyHKITNH TIEUEHHN YeTIOBEKA

2. JleroxcukanmoHHas QyHKIUS TIEYEHH.

3. buoxumudeckue uccienoBanus GyHKIHN TEUCHH.

4. broxuMm4decKue MoKa3aTel I  Mpy 3a00JIeBaHUAX TTEICHH.

5. OCHOBHBIE CHHIPOMBI TIPH 3200JICBaHHUAX TIEICHU.

11 CamocTosiTe1bHASI pa00Ta 00YyHAIOLMXCS:

CocTaBHUTh CHUTYaIMOHHYIO 3a/1ady 110 TeMe: «JleTOKCHKanuoHHas (QYHKIHS edeHd. bruoxnmmaeckrne MeTo/bl
orpezieIeHust ee PyHKIIMOHATBHON HETOCTATOYHOCTI.

111 Cnucox ucnosib3yemoii JJuTepaTyphbl:
Oosi3aTesbHAS:

1.E.C. CEBEPUH «BHOXUMII», MOCKBA 2004;
2.E.C. CEBEPUH «BUOXUMMUS C VIIPAXXHEHUSIMU U 3AJJAYAMU», MOCKBA 2008.
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Tema: MeTa6ou3M 3TaHoJia B NevyeHU. Biausinume 00JbIIMX 103 AJTKOrojsi Ha OOMeHHbIe MPOLECCHI
NMapeHXUMbI MeYeHMU.
[ocTynuBimii B OpraHU3M 3TaHOI KPOBBIO MEPEHOCHTCS BO BCE OPTaHBI M TKaHW opraHm3Mma. Ero karaGommsm
OCYIIECTBIISICTCS TJIABHBIM 00pa3oM B mieueHu (0T 75 % 10 98 % moctynuBIero B opranu3M dTanona). [IpeBparieHue
ATaHOJIA B TICYCHHU IPOUCXOIUT TPEMS ITyTSAMH ¢ 00pa30BaHUEM TOKCHUECKOT0 METa0O0JHTa — areTalbIeTHIa.
1. Oxucnenue 3tanona NAD-3aBHCHMOI aTKOTOJBICTHAPOT CHA30MH

AJKoronbJeruporeHasa KaTalusupyeT OOpaTHMYK DPEaKiHio, HallpaBJICHHE KOTOPOH 3aBHCHUT OT KOHILEHTpalUH
atneranpaeruga u coorHomenns NADH/NAD+ B kierke. Ajkorompaerunporenasa (AJI) — IUTO30MbHBIIH
(epMeHT.

C2H50H + HAD+ < CH3CHO + NADH + H+

[lpn XpoHHYECKOM aJKOTroJM3Me KONM4YecTBO (epMeHTa B TEYCHH HE YBEIWYMBACTCS, T.€. OH HE SBIISETCS
HUHIyIUPYEMbIM (pepMeHTOM.

Uzodepmentsr ankoronpaeruaporenassl. Kmace I AAIN-n3zopepmento (AL, B- AL u y - AJ') — okucnenue
9TaHONA U IPYruX anu(aTHIeCKHX CITUPTOB HEOOIBIINX Pa3MEpOB.

Knacc Il AT (r-AJD') (B meueHn) - okucineHue 6oee KPYMHbIX aaudaTHIecKuX U apOMaTHIECKHX CITUPTOB.

Knacca I AAT" (x-AAD') - anuHHONENOYEYHbIE annpaTHYecKHe CIIUPTHI (HaYMHAas OT MEHTaHOoJa) U apOMaTHIECKHe
CIIUPTHL.

Kiace IV AT (6- nnm p-AJll") — OKUCIICHUH PETHHOIA.

2. OKuCJIeHUE dTaHONAa NPU Y4acTHH HUTOXpoM P450 3aBHCHMON MHKPOCOMAJIbHOH 3TaHOJIIOKHUCISIOMIEH CHCTEMBI
Llutoxpom P450-3aBucumas MUKpocoMalbHAs 9TAaHOMOKHCIISAIONAsl CUCTEMa JOKaJIM30BaHa B MeMOpaHe riaakoro OP
renaToLUTOB.

Omna HHAYHOUPYETCA 3TAaHOJIOM, APYTrUMHU CIIMpTaMHUu H HpI/IOGpCTaCT CYHICCTBEHHOC 3HAYCHHE INPU IMMOCTYNIICHUU
OoNpIIMX 03 JTaHOJIAa M TNpU 3JI0ynorpedneHun ajikorogeM. OKHCICHHE 3TaHOJAA MPOUCKXOAUT HPH YYaCTUH
nzopepmenra P45011E1.

[Ipu XpoOHMUYECKOM aJKOTrOoJM3Me OKHCIleHHe dTaHona yckopsiercss Ha 50 — 70 % 3a cuér runeprpoduu OP wu
uHAyKmn nuroxpoma P45S0IIEL.

C2H50H + NADPH + H+ + O2 — CH3CHO + NADP+ + 2H20

Kpome ocHoBHO# peaknuu, uroxpoM P450 katanusupyer oOpa3oBaHue akTHBHBIX (opm kuciopona (02-, H202),
kotopslie ctumynupyioT 110J] B meyenu u qpyrux opraHax.

OkucreHre dTaHONa Karana3ol BropocTeneHHyo poiib B OKHCIEHHH ITaHOJIA WIpaeT KaTaja3a, HaXOAAIIAscs B
MepOKCUCOMax. DTOT (epMeHT pacuieruisier npuMepHo 2 % dTaHona, MpU 3TOM OMHOBPEMEHHO pasjaraercs
nepokcua Boxopoaa. CH3CH20H + H202 — CH3CHO + 2H20. O6pa3yrouiuiics areranbaeruji — O4eHb TOKCHUSH
Y TI03TOMY B TKaHAX OH MPEBPAILACTCSI B HETOKCUYHBII aleTar.

Aneranbieru, 00pa3oBaBIINiics U3 TAHOA, OKUCISIETCSI IO YKCYCHOM KucnoTel. Paborator n1Ba ¢pepmenta: 1) FAD -
3aBUCHMAas albIETUIOKCHIA3a!

CH3CHO + 02 + H20 — CH3COOH + H202

[NoBblmIeHNe KOHIEHTPALMU alleTaabIeruaa B KJIeTKe BBI3bIBaeT MHAYKLIUIO (hepMEeHTa allbAerHIOKCHAA3El. B xome
peaxmu 00pa3yroTcs yKCycHasi kuciora, H202, npyrue akTuBHBIE (YOPMBI KHCIOPOJAA, YTO MPUBOIUT K YCHJICHUIO
nepexrcHoro okucienus munuaos (I10JI).

2) Aueransaerumeruaporenasa (An/ll’) — okucser cyoetpar pu yaactin kopepmenta NAD+.
CH3CHO + H20 + NAD+ — CH3COOH + NADH + H+

B pa3HBIX TKaHSIX OpraHmM3Ma delloBeKa BcTpedaroTcs mnoiamMopdueie BapuanTsl An/ll. OHM XapakTepu3yroTcs
IIAPOKOH CyOCTpaTHOW CHEMU(PUIHOCTBIO, Pa3HBIM paclpefelieHneM M0 KIeTKaM TKaHeH (TOYKH, SIUTETHIA,
cim3ucTasi 000JI09Ka JKETyIKa M KAIIEYHNKA) ¥ B KOMIIAPTMEHTaX KIIETKH.

Hampumep, wmwuroxponapuansHas uzopopma An/llT remaromuroB, oOnamaer Oosee BBHICOKMM CpPOACTBOM K
areTagbpAeruny (MMeeT HM3Kyro KoHcTaHTy Muxasnuca KM), yem rurozonbHast (KM cymiecTBEeHHO BBILIE).

v HEKOTOPLBIX xwurened Anonun m Kwuras mocie yHOTpe6J'IeHI/If{ OYEeHb HEOOIBIINX J03 AJIKOrojisi HpoOucCXoauT
pacmipeHrue COCyA0B U YBCIIMYCHUC YACTOTbI CEPACHYHBIX coxpameHI/H‘/i. OTH Ke J03bl AJIKOr'OJIAd Yy eBponeﬁueB HC
BBI3BIBAIOT TaAKOI'O ,I[eﬁCTBI/ISI.



HaGmonaemsrit ¢pusnonorndeckuii 3pQekT 0OYCIOBIEH TeM, YTO Yy BBIMICYIIOMSHYTHIX JKHTEJICH IPHCYTCTBYET
Toipko 1uro3onbHas AnJIl, a mMwuTOXOHApHManbHas (opMa OTCYTCTBYET IIOTOMY AareTalbAeruj MEUICHHO
IIpeBpaIlaeTCca B HETOKCUYHBIN aleTar.

OCHOBHBIM OpPraHOM MeTa0OoNM3Ma KCCHOOMOTHKOB B OpTaHM3ME YeNIOBEKA W MIICKOIMTAIONIUX SIBIISICTCS ICYCHB,
TJIABHBIM 00pa3oM OJarofapsi pa3sHOOOpa3HIo M BBICOKOH aKTHBHOCTH 37ech (hepMeHTOB Onorpanchopmarmu. Kpome
TOr0, TOpPTAJbHAS CHUCTEMa OOECICYMBACT IPOXOXKJICHUE BCEX BEINECTB, MOCTYIHBIIUX B JKETYIOYHO-KUIICYHBIH
TpPakT, UMEHHO 4Yepe3 IeYeHb, 1O TOro, KaK OHH MPOHHUKHYT B OOIIMA KPOBOTOK. DTO TaKXKe OIpPEIesieT
(YHKIIMOHATBPHOE TpETHA3HAUCHHE oOpraHa. ToHYaWIIas CeTh IEYCHOYHBIX KANWUIAPOB, OTPOMHAs IUIOIIAIb
KOHTAaKTa MEKIY KPOBBIO M IOBEPXHOCTHIO T'CHATOIIMTOB, OOCCIICYMBAIOMIASCS MUKPOBOPCHHKAMHU Oa3abHOM
MMOBEPXHOCTH TICUCHOYHBIX KJICTOK, OOYCJIOBIMBAIOT BBICOKYIO 3(QQEKTUBHOCTh TMCUCHOYHON  SIUMHHAITUH
TOKCHUKaHTa Ha KJIETOYHOM YpOBHE

[ponyktst 1 Ga3sr MeTabonn3Ma MocTynaroT B OOMIMI KPOBOTOK M MOT'YT OKa3bIBaTh JACHCTBIE HA OPTAaHBI U CHCTEMEL.
Ieyens BbIOpachiBaeT B KpoBb M mpoaykthl || ¢as3er merabomimsma. M3 KpOBH MPOAYKTHI MPEBPAIICHUS MOTYT
3aXBaThIBATbCA MOYKAMHU, JIETKUMU, IPYTUMH OpraHaMM, IOBTOPHO MEYEHBIO JUIS SKCKpEelUUH C jkemdbto. C Kemdbto
METa0OJIUTHl MOCTYNAIOT B KHUILIEYHHK, TJIe YaCTUYHO peabCopOMpYIOTCS M MOBTOPHO MOCTYNaTh B IEUeHb (IMKI
TIEYEHOYHOH PELUPKYJISIINH).

HecMmoTpsi Ha JOMHHHUPYIONIYIO POJb MEUSHH B MeTaboNU3Me KCCHOOMOTHKOB, MPYrde OpraHbl TAKKE MPUHHUMAIOT
y4dactie B 3ToM mporecce. [louku u nerkue copepkar SH3UMBI u | u 1l (a3 merabonmnzma. OcobeHHO BenHKa polib
MOoYeK, MOCKOIbKY B OTOM OpraHe HMeeTcs crenuduyeckas CHCTeMa 3axBaTa M Karabonm3ma TMPOMYKTOB
KOHBIOT'alluH, O6p33yIOH_II/IXC$I B HeYeHn. AKTUBHOCTD ApYrux OpraHoB, TAKUX KaK KHMIIEYHUK, CEJIC3CHKA, MbIIICYHASA
TKaHb, IUIallCHTa, MO3T, KPOBb - 3HAYWUTCIBHO HMXE, OAHAKO HAJIWYNC DH3UMOB, KaTaJIU3HUPYIOUIUX MNPOLECCHI
OouorpaHcopmanuy, MpU OTPABICHHH TOKCH(PHUIHUPYIOIMIMMUCS KCEHOOMOTHKAMH, MMEET KJIIOUeBOE 3HAUCHUE B
pa3BUTHH TATONIOTMYECKMX MPOIECCOB B JTHX OpraHax. B mpoliecce BHEMEYEHOYHOr0 MeTaboIM3Ma MOTYT
O6paSOBI)IBaTI)C$I IPOAYKTHI, KaK aHAJIOTUYHBIC TIPOAYKTaAM IEUCHOYHOI'O IMPOUCXOKACHUSA, TaK U OTIIMYHBIC OT HUX.
I/IHOFlla B X0OZI€ BHCIICYCHOYHOI'O MeTa6OHI/I3Ma MOXET OCYHICCTBJIATHCA aKTHUBALlUA MeTa6OHHTOB, 06p3.3yTOHH/IXC${ B
TIEYCHH.

OH3HUMBI, YJ4acTBYIOLIHE B METa00IM3Me KCEHOOMOTHKOB, JIOKAIN30BaHbl B OCHOBHOM BHYTpHKIeTOYHO. HebGonbimoe
UX KOJIMYECTBO ONpENeIIeTCs B PacTBOPHMOHN (pakLUHM LIMOTO30Ms, MUTOXOHAPUAX, OOJBLIMHCTBO K€ CBA3AHBI C
[JaIKAM OHIOIUIA3MATHYECKUM peTHKyIyMoM (Tabmuma 1). MeromoMm  ymeTpaleHTpGYTrHpOBaHUs —TIIaIKH
SHJOIUIA3MATUUECKUH PETUKYJIYM BBIACIACTCS U3 MCCISAYSMbIX KIETOK B BUAE ()parMEeHTOB MEMOPaHHBIX CTPYKTYP,
Ha3bIBaeMbIX MUKpocoMaMH. [IoaToMy ocHOBHas Tpymna (GepMeHTOB, YJaCTBYIOIINX B METa00IM3Me KCEHOOUOTHKOB,
MoJTy4riia Ha3BaHUE "MUKPOCOMAJIbHBIEC YH3UMBI .

OcHoBHbIE MYTH OHOTpaHC(OpMAIMU YY:KEPOIAHBIX COeAMHeHHUii (OKHCIeHWe, BOCCTAHOBJIEHHE, THAPOJIN3,
CHHTE3).

OcHOBHBIE ITyTH OHOTpaHCc(HOpMAIINHU TYKEPOTHBIX COSANHEHUH.
1. Oxucnenue:

a) MHUKpOCOMalbHOe — anudaTHieKoe WIM apoMaTHYeCKoe THAPOKCHIMPOBAaHHE, — JIOKcUIupoBaHue, — N-
THAPOKCUIINpOBaHue, — N, S-OKHCIIeHne, — Ie3aIKIINPOBAaHNE, — Ae3aMUHUPOBAHUE, — IeCyTb(HPOBAHHE;

0) HEMHUKPOCOMAJIHHOE — OKHCIIUTEIFHOE 1€3aMUHUPOBAHNE, — OKHCIIEHUE CIHPTOB, ajbJCTHIOB, — apOMaTH3aIlHs
ATNLMKINYECKUX COEIUHEHUH.

2. BoccranosiieHue:

a) BOCCTaHOBJICHHE HUTPOCOCAWHEHHH, a30TCOCOMHEHHIH MHKPOCOMAIIBHBIMH (epMEeHTaMH; 0) MHKPOCOMalbHOE
BOCCTaHOBUTEIBHOE TAIOTCHUPOBAHNE; B) HEMHUKPOCOMAJIFHOE BOCCTAHOBIICHHE.

3. T'uaponus ¢ yqacTueM MHKPOCOMAaJIbHBIX 1 HEMHKPOCOMAJIBHBIX (PepMEHTOB.

4. CuHre3 (peakiu KOHBIOTAIMH): a) oOpa3oBaHWE KOHBIOTATOB C TIIOKYPOHOBOW KHCIOTOH; 0) oOpa3oBaHme
CIIOXKHBIX 3(UpOB C cepHOW M (POCPOpHOIN KHCIOTaMM;, B) METWIMPOBAHHE; T) aleTUINPOBAHWE; 1) MENTHIHASL
KOHBIOTAIIHSL.

@DepmenTsl OnoTpaHchopManuy KCEHOOMOTHKOB TPHCYTCTBYIOT B OCHOBHOM B MHKPOCOMAax M B IIMTO30J€ M
HE3HAUUTENbHAsl YaCTh — B MUTOXOHJIPHSAX, AAPE U IN30COMaXx.

®epmenTaTHBHBIE peakuuu 1-ii ¢pa3pl GuoTpanchopmamuu. Peakimu ruaponusza ¢pocopopraHnIecKix BEIIECTB,
SMOKCHUJIOB.

depmMenTaTHBHBIE peakiun 1-if ¢a3sr Onorpanchopmanym



Kap6OKCI/IJ'IBCT€pa3a, ACTWIXOJIUHICTEPA3a MCECBAOXOJIMHICTEPA3a
OMOKCHUHAad ruipoja3a

HpHMep. (DOC(I)OpOpFaHI/I"ICCKI/Ie BCHICCTBA T'HAPOIMU3YIOTCA C IIOMOIIBIO AJIK- U apHUJIDCTEPA3, aTAKYIOIHX 3(1)I/IpHLI€
CBs3U NN Z[eflCTByIOHIHX Ha aHTUAPUABI KUCIIOT. 3 tuna HpeBpaIHeHHfII

Ipumep. ['maponau3 dMOKCHIOB (CBSI3M  YITEPOA-KHCIOPON B OKCHPAaHOBOM  KOJbBIE)  OCYIIECTBISIETCS
STMOKCUITUAPATa30i. B pe3ynpTaTe peakuuu 00pa3yroTcs TUTHIPOAUOIbI

@epMeHTBI  peaknuii  OKHCICHHMSI KCEHOOMOTHKOB. XapaKTepHCTHKAa peakuuil, KaTaJu3MpyeMbIX
aJBIerHAIernIporeHas, JUTHIPOTUONACTHAPOreHa3,  MOJHOJECHOBBIX  T'MAPOKCHIA3,  MOHOAMHUHOKCH[A3,
HepoKcuaas, pIaBUHMOHOOKCUTEHA3.

Peaxiuu oxucnenus. Anpaeruaneruaporenaspi(AnJll) - okuciaeHue anpIeruoB 10 KapOOHOBEIX KHCIOT (KohakTop
HAT+).

I[I/IFI/IZ[]I)OZ[I/IOJ'II[eFI/IZ[pOFEHaSI)I- OKHCJICHHUE TOJTUIUKINYCCKUX apOMATHUCCKUX YIJTIEBOJOPOI0B.

MonubaeHoBbIe THAPOKCUIA3BL: CYIb(UTOKCHIA3a — OKUCIACT TOKCUUHBIN CyIb(UT 10 OTHOCUTEIBHO O€30IacHOr0
cynbdara; kcantunaeruaporenasa (XD) u kcantuHOkcHgaza (XO) — ydacTBYIOT B MpoOIleccaX, CBS3aHHBIX C
OKCHJAaTHBHBIM CTPECCOM, IIEPOKCHUIHOM OKHCJIEHUH JIMIHJIOB; ajbJIETHIOKCHIa3a — IIEPOKCUIHOE OKHCIICHHUE
JIUMU/IOB, KaTaboIN3M OMOT€HHBIX aMUHOB M KaT€XOJIAMHHOB.

MOHOaMI/IHOKCI/I)]aSI)I- OKHCJIUTCIIBHOC JAE3aMUHUPOBAHUU TCPBUYHBIX, BTOPUYHBIX M TPETUYHBIX aMHWHOB, BKJIKOYas
OHJOI'CHHBIC.

Ilepokcumasbl
1) 06e3BpexKUBAIOT TEPOKCHIIBL; 2) MOTYT MPEBPAIIATh KCEHOOMOTHKH B TOKCHYHBIE METAOOHTEI;
3) MOT'YT OCYIIECTBIIATH MPSAMOM MIEPEHOC MMEPOKCHIHOTO KHCIOpoaa K kceHoonotuky To-x — To-xO;

4)aMuHBl WK (DEHONBI OKHCILIFOTCS TIEPOKCHUIOM BOJOpPOAA B MPUCYTCTBUM IIEPOKCHAA3 C 0Opa3oBaHHEM
CBOOOIHBIX paauKanoB. (DIaBUHMOHOOKCHIEHA3bl - OKHUCISIOT HYKIeoQWIbHBIM a3or, cepy u ¢ochop B
MOJIEKYJIaX KCEHOOMOTHUKOB.

Hutoxpom P450 katanu3upyer peakiiui OKUCICHUS:

-THIPOKCHIIMPOBaHKE amr()aTHUECKUX U apOMATHICCKHUX YTIICBOIOPOJIOB; -3MOKCHINPOBAHKE IBOWHOM CBS3M; -
okucienue rerepoaroMoB (O-, S-, N-, Si-) -N-ruapokcunipoBanue; -aeanKuinpoBanue rerepoatomos (O-, S-,
N-, Si-), -OKHUCIHUTENBHBIH IEPEHOC TPYIIITBI; -Pa3phIB CIAOKHOIPUPHOMN CBSI3H; -ICTHIPUPOBAHHE.

Muroxpom P450 (umroxpom P450-3aBmcrMas MoHOOKcurenasa, anri. Cytochrome P450, CYP) — o6ree
Ha3Banue pepmenToB cemeiictsa P450. BxoasaT B Kiacc reMONpPOTENHOB, OTHOCATCS K IIUTOXpOMaM THIIa b,

uroxpom P450, cBsf3aHHBIA ¢ MOHOOKCHAOM YIiepona, UMeeT MakCUMyM IOIJIONICHHs CBETa IpU UIMHE
BoJHBI 450 HM, uTO onpenenuio ero HazBaHue ('apdunkens, Knuarundupr, 1958).

[uroxpombr P450 oOHapyxeHbl BO BceX 0€3 HCKIIOUEHHS [APCTBAX JKHBBIX CYIIECTB — Y JKHBOTHBIX,
pactenmii, TpudoB, OaKTepHid, apxei. ITH OEIKH OTCYTCTBYIOT TOJIBKO y OOJIHTaTHO aHa3POOHBIX OPTaHU3MOB.

Omnucano okono 11 500 GenkoB cucrembr CYP. P450 Gaktepuit u apxeil pacTBOpEH B ILUTOIIIa3Me. Y
JYKapHUOTHYECKIX OPTaHMU3MOB IUTOXPOMBI P450 sBIstoTCs MeMOpaHHBIME OeTTKaMHu.

Cucrema mmroxpoma P450 ygacTByeT B OKHCICHHH MHOTOYHCIICHHBIX COCHMHEHHWH, KaK IHIOTCHHBIX, TaK U
DK30r€HHBIX.

@DepMeHTHI 3TOW TPYNNBI WUTPAIOT BAXKHYIO POIb B OOMEHE CTEPOWAOB, JKEMYHBIX KHCIOT, HEHACBIIIEHBIX
KHUPHBIX KHCIOT, a TAKKE B HEUTpaTM3aui KCeHOOMOTHKOB (JIEKAPCTB, S7I0B, HAPKOTHUKOB).

[Muroxpom P450-3aBHcrMBIE MOHOOKCHUTEHA3Bl KATATM3UPYIOT PACIICIICHHE PA3IMYHBIX BEIIECTB C yJIaCTHEM
moHopa onektpona HAJI®H u wmomekymspHOro kwmcmopoma. B 3Toit peakium OZMH aTOM KHCIOPOAA
TIPUCOETUHAETCS K CyOCTpaTy, a BTOPOil BOCCTAHABIMBAETCS 10 BOABI.

depmenTHI cemeiicTBa nuToxpoma P450, B oTimune oT 0CTaIbHBIX TEMONIPOTENHOB, 00JIAAA0MINX OJHUM THUIIOM
AKTHBHOCTH H CTPOTO ONMPEIENSHHOM (YHKIHEH, pasHOOOPasHb: | Mo (GYHKIHMAM, | THIIAM (epMeHTATHBHOMN
AKTHBHOCTH, | OONaJalOT Mol CyOCTPATHON CIEII(HIHOCTEI0, | MOTYT TIPOSIBIATE KAK MOHOOKCHT@HA3HYIO,
TaK ¥ OKCUT'€Ha3HYIO0 aKTHBHOCTb.



HI/ITOXPOMH P450 KaTaJIn3UPYHOTO-OKUCIICHUEC HACBINICHHBIX JKHUPHBIX KHCJIOT, ICEPEKUCHOEC OKHUCIICHUC
HCHACBIIMICHHBIX JKUPHBIX KHCJIOT, THAPOKCUIUPOBAHUC CTCPOUIHBIX TOPMOHOB, JKCIYHBIX KHCIOT H
XOJIECTCpHHA, OnocuHTE3 npocTarjiaHaAnHOB.

[uroxpomer P450 MukpocoM y4acTBYIOT B HEWTpasM3alMi KCEHOOMOTHKOB (JIEKAPCTB, SII0B, HAPKOTHYECKHUX
BEIIECTB).

I'ensr muroxpoma P450 yenoseka

Y 4enoBeka BBIBICHO 57 TeHOB U Ooiee 59 MCeBIOreHOB CUCTeMBI uToxpoma P450. OHu mompa3aersiroTes Ha
18 cemeiicts u 43 moacemeiictBa. HomeHkaTypa reHoB mutoxpomoB P450 venoBeka omnrcaHa moapooHo.

Mopaenu THAPOKCUWIHPOBAHUSA KCEeHOOMOTHKOB MHUKPOCOMAIbHBIMHA MOHOOKCHT€HA3aMH

prOHIeHHaH CcXeMa T'MAPOKCHUIINPOBAHUSA KCGHO6I/IOTI/IKOB MHKPOCOMAJIbHBIMHU MOHOOKCHUT€HAa3aMH (HI/ITOXpOM
P-450)

Peakuuu, kataiusupyembie nuroxpomom P-450

Peakuuu O-geankuiupoBaHus

ONOKCUIMPOBAaHKUE U TUIPOKCHIMPOBAHNE aPOMATHYECKUX COCIHHEHNI
['mapoKCHIMpOBaHKE IUKINYECKHX apOMAaTHUECKHUX YTIIEBOJIOPOJIOB
N-oxucnenne (N-TUIpOKCHITHPOBAHHE)

Bropas ¢aza 00e3BpeKMBaHUS BEIIECTB — ATAIN OMOJIOrMYCSCKON KOHBIOTAIHH.

B Xone peakuuii KOHBIOTAIMH MIPOMCXOMUT MPHUCOCAMHEHNE K (YHKIMOHAIBHBIM TPYIIIaM KCEHOOMOTHKOB,
HOCTYNMBINUX B KJIETKY WJIM NPeoOpa3oBaBLIIMXCS B peakuusax 1-i (a3pl, MONEKya WIM TPYNI SHIOT€HHOTO
HPOMCXOXKCHUS, TAKUX KaK ITyTaTHOH, TIIOKYPOHOBAs KUCIIOTA, Cynbdar H T.1,

Bce peakuuy KOHBIOTaLMK OCYIIECTBIIOTCSA (pepMEHTaMH Kiacca TpaHcdepas, 9TO peakuuu OHOCHHTE3a U Ha
UX OCYILECTBJIEHHE OPraHU3M TPATUT MaKpPOIPIH.

Peakuny KoHBIOTAIMU [IPOTEKAIOT B PA3HBIX KOMIIAPTMEHTAX, 3TO MO3BOJISET CBA3BIBATH TOKCHUUHBIE MPOAYKTHI
nosiBisitomuecs u sue OIIP.

OcHoBHBIE (pepMEHTHI 1 METaOONUTHI, Y4aCTBYIOIIHE B PEAKIUIX KOHBIOT AN

IIpumeps! peakumii rTIOKYPOHUIHOI, CYIb(ATHOI, INIyTATHOHOBOWH KOHBbIOTanuu/

I'mroxypoHuIHas KOHBIOTAIMSA

B peakuuio cnocoOHbI BeTymaTh 4 rpymibl XMMUYECKHX BellecTB. B pesynbrate odpasytorcs O-, N-, S- C-

[JTFOKYP OHH B
Y 1®-ritokyponosunTpancepassl — rpymmna GepMEHTOB C Pa3HOM CTENEHbIO CIEU(PUIHOCTH.

PaGotaroT B redeHu, KOXKe, JIeTKHX, CeJIC3eHKe, THMYCE, OYKaX, OTCYTCTBYIOT B KPOBH.

90 % axTuBHOCTH cocpenoToueHo B DIIC.

depMeHT MPHCYTCTBYET HA SACPHONW MeMOpaHe, YTO 3allMINAeT SACPHBIH almapaT KICTKA OT PeaKTUBHBIX
MO IIBHBIX METa0OIMTOB, HE YCIIEBIINX CBSI3aThCS B IPYTHX MECTax KICTKIL

IMpumepsI 06pa3oBaHusi IJIIOKYPOHUIHBIX KOHBIOTATOB

CynbaTHast KoHbOTanus B peakiuio BCTynaoT 6 KI1accoB OpraHNYEeCKHUX BEIIECTB (aIKOrOH, apOMaTHIECKHE
aMUHBI, (HPCHOJIbI, APUIAMHUHBI, THAPOKCHIAMHHBI, HEKOTOPBIE CTEPOHIbL.

WcTOYHNMKOM HEOpPraHHYecKoro cyibdara B Cyiab(haTHON KOHBIOTALMH SIBISIETCS cepa M3 MUK U MPOLECCHI
OKHCITUTEIBHOTO MPEBPAIICHUS [IUCTCHHA.

CynbeaTHas KOHBIOTAIMS — HanboJee APEBHAA U IPocTast hopMa JISTOKCHKAIIHH.

B psine ciydaeB HecoBeplLICHHA, HAalpUMeEp, HENPSAMOH KaHIeporeH N-THIPOKCHAICTHIAMHHO(DIYOpEH Iocie
CBSI3BIBaHUA C CyIb(haTOM CIIOHTAHHO B3amMofeicTByeT ¢ Oenkamu u HK, oka3piBas KaHIIEpOT€HHBIN d(PQEKT.
CBs3pIBAHME OTOTO JK€ BELIECTBA C TIJIIOKYPOHOBOM KHCIOTOH BeIEeT K OOpa30BaHHIO HETOKCHYHOI'O
TIIFOKYPOHHIHOTO KOHBIOTATA.

Cynb¢aTHas U TIIIOKYPOHHUIHAS KOHBIOTAIIMN KOHKYPUPYIOT 3a cyocTpat. BEIOOp IyTH — HHIMBHTyaJIeH.

5. Konbloramust ¢ aMHHOKHCIIOTAMH

Konblorauus ¢ riryTaTHoOHOM

AMMHOKHNCIIOTBI, HE BCOCABIIMECS B KIETKM KHIIEYHHWKA, HCHOIB3YIOTCS MHUKPO(IOPOH TOICTONH KHIIKH B
Ka4yecTBE NUTATENbHBIX BemiecTB. PepMeHThl OaKTepuil PACIICIUISIOT aMHHOKHCIOTHI M TPEBpAlialoT UX B
aMUHBI, ()EHOINbI, HHION, CKAaTOJ, CEPOBOAOPO M IPYrHe SAOBUTHIE Ul OPTaHU3Ma COSAMHEHHS. DTOT Iporiece



WMHOT/]a Ha3bIBAIOT THUEHHWEM OENKOB B KHMIIEYHUKE. B OCHOBE THHEHHS JIeXkKAaT peakuu JIeKapOOKCHINPOBaHMUS
1 J1e3aMHHUPOBAHNS aMHHOKHUCIIOT.

OOpazoBanne u oOe3BpexuBaHHe N-kpesosna U QeHoma. Ilom nelictBuem QepmeHTOB OakTepuil U3
AMHHOKHUCIIOTHl THPO3MHA MOTYT OOpa30BBIBAThCS (PEHON W Kpe3od MyTEM pas3pylieHHsT OOKOBBIX IeTieit
AMUHOKHCIIOT.

BcocaBmmmecs NpoayKTl MO BOPOTHOM BEHE MOCTYNAlOT B MEYEHb M IIOABEPraroTCsl KOHBIOTAlMU C
cepHOKHCIOTHBIM ocTtaTkoM (DPADC) mnm ¢ NIoKypoHOBOH KUCIOTOW. [IpOogyKThl KOHBIOTAIIMH XOpPOIIO
PACTBOPUMBI B BOJIE U BEIBOJATCS C MOUOH Yepe3 MOUKH.

Oo0pa3oBaHue KOHBIOTATOB Kpe30Jia U (eHos1a ¢ cepHO KHCJI0TOI

Oo0pa3oBanue u 00e3BpeKUBAHNE MHI0J1A U CKATOJIA

B kumeunwke u3 TpuntodaHa MHUKPOOPraHM3MBI OOpa3yrOT HMHION M CKaTol. Y CKaTolia YacTHYHO
paspymiaercs OOKOBas LieMb, HHION IOJHOCThIO ee jumieH. CKaTol U HHION — SJIOBUTBIC BELIECTBa,
onpefesndomue 3anax kama. OHHM Taioke O0E3BPEXKUBAIOTCA B IEUSHU 0Opasysd, KOHBIOTAThl C CEPHOM Win
TIIIOKYPOHOBOW KHCIIOTaMH, U BBIBOASATCS C MOYOM.

AMI/IHOKI/ICJ'IOTLI, HC BCOCABIIHECCA B KIIETKM KHIICYHHUKA, HCIOJIb3YHOTCA MHKpO(i)HOpOfI TOJICTOM KHIIKHA B
Ka4yCCTBC IMTATCIbHBIX BCHICCTB. q)epMeHTLI 6aKTepHﬁ pacmiCiiAlOT aMHUHOKHUCIIOTBI W IIPEBpAIIarOT HUX B
AMUWHBI, (l)eHOJ'H)I, HUHOO0JI, CKaTOJI, CEPOBOAOPOA U APYTUC AAOBUTLIC JJId OpraHn3dMa COCANHCHU . ToT Ipormecc
HHOrjga Ha3bIBaAlOT THUCHUCM OCJIKOB B KMIIIEUHHKE. B OCHOBE THHEHHMS JeKaT pCakun I[eKap60KCI/IJ'II/Ip0BaHI/IH
" A€3aMUHHUPOBAHUA aMHUHOKHUCIIOT.

Oo0pa3oBanue u 00e3Bpe:KMBaHUE N-Kpe30Jia U peHoJIa.

[Ton neiictBueM (epMeHTOB OakTepuil U3 aMHUHOKHCIIOTHI TUPO3MHA MOT'YT OOpa3oBBIBATHCS (DEHON U KPE30J
nyTéM paspylieHus! 00KOBBIX IeTeil aMHHOKHUCIIOT.

BcocaBmmecss MpOAyKTHl 1O BOPOTHOM BEHE IOCTYHNAlOT B II€YEHb M MOJBEPraloTCs KOHBIOTAIMH C
CepHOKUCIOTHBIM ocTaTKoM (DPADPC) mnm ¢ TIIOKYpOHOBOM KHCIOTOW. IIpOAYKTBI KOHBIOTALIMU XOPOIIO
PacCTBOPUMEI B BOJIE M BRIBOAATCS C MOUOW Yepe3 MOUKH.

O0pa3oBaHHe KOHBIOTATOB Kpe30.1a U ()eHos1a ¢ CePHOii KUCT10TOl

O0pasoBanue u 00e3BpeKMBAHUE UHIONA U cKaToNia B kuiiednuke n3 tpunrodaHa MUKPOOPraHU3MbI 00pasytoT
MHAON U CKaTol. Y CKaToja YacTHYHO pa3pyliaeTcst OOKOBas Liellb, MHIOJ IMOJHOCTBIO ee juiieH. CKaTon u
MHION — SIIOBUTHIE BEILECTBA, ONpPEAENIonHe 3anax kaja. OHU Takoke 00e3BPEKUBAIOTCSA B IEUCHU oOpa3ys,
KOHBIOTAThI C CEPHON MM TNIIOKYPOHOBOM KHUCIIOTaMH, ¥ BBIBOISATCS C MOYOM.
| IlepeyeHb BONIPOCOB /J1sl MPOBEPKH KOHEYHOI 0 YPOBHS 3HAHUIA:
1. Merabonu3m 3TaHONA B IEUCHU.
2.MexaHu3M 00€3BPEKUBAHMS STAHOJA B ICYECHH.
3. OcHOBHbIE IyTH OMOTpaHCHOPMALUH TY)KEPOIHBIX COSIUHEHUH (OKHCICHNE, BOCCTAHOBIICHNE, THAPOIIH3,
CHHTE3).
4. depmentaTuBHBIE peakin 1-it a3l OHoTpaHchopManmm.
5. @epMeHTHI peaKIuii OKHCICHUS KCeHOONOTHKOB.
Il CamocTosiTe1bHAsE padoTa 00Y4YAIOLIMXCS: COCTABUTh MEHTAIBHYIO KapTy o Teme: «Metabonn3M 3TaHona B
TIEYCHID».
111 Cnincok ucnonab3yeMoil TuTepaTypsbl:
Oosi3aTesbHAA:
1.E.C. CEBEPUH «bHOXUMMUS», MOCKBA 2004;
2.E.C. CEBEPUH «BUOXUMMUSL C YIIPAXXHEHUSIMU U 3ATAYAMU», MOCKBA 2008;
JlonosiHUTeIbHASA:
1. VIHTEPHET PECYPCBI
2. MATEPHAJI KOHCITEKTOB 3AHATHSA



Tema: CeeprbiBaHHe KpoBH U (puOpHHOIN3. TpoMOONUTAPHBIH H COCYIHCTHINH reMocTas. BHyTpuKiIeTouHast
CUTHAJIM3ALMA U CTPYKTypa TpoMOouuTa.

| HayuHo-MeToANM4YecKoe 000CHOBaHUE TeMbI:

KpoBb — BHYTpEHHSIS cpefia OpraHu3Ma (Creluani3upoBaHHas COSIMHUTENbHAS TKaHb), COCTOSIIAS U3 IUIA3MbI U
B3BCIICHHBIX B HEH (POPMEHHBIX 371eMEeHTOB. KpOBb BBINMONHSET CleAyIONe (YHKIHNA: TPAHCIIOPTHYIO;
JIBIXaTeNbHYIO; MUTATENBHYO; IKCKPETOPHYIO; TEPMOPETYIHPYIOLIYIO; PErYISTOPHYIO; 3alIUTHYIO;
TOMEOCTaTHYECKYIO.

I'eMoKkoaryasimsi— 3TO MHOTOKOMITOHEHTHBIN LEMHON KacKaHBIH (hepMEHTATUBHBIN MPOLIECC, B X0JE KOTOPOro
MPOUCXOMUT B3aUMOJICHCTBHE U  MOCJTEJOBAaTeNbHAS aKTHBalMsA psfa (EPMEHTOB, 3aKaHYMBAFOLIMIICST
TIpeBpalieHHeM pacTBOPUMOro pUOpPHHOreHa B HEPACTBOPUMBIH (HUOPHH.

Da3pl reMOKOAryJIsilum:

Oo6pa3zoBanue npotpomObuHassel (4 muH 50 ¢ — 6 MmuH 50 ¢)

Bropas ¢aza — obpazoBanue TpomOuHa (2-5 ¢)

Tpetbs ¢aza — obpaszoBanue Gpubpuna (2-5 c)

UYetBepras (MocTKOArymsinuoHHas) (aza — peTpaxiys TpomMba

BHYTPEHHUWIL IYTh

BHELWIHMIT NYTh

HOBPC)K,D.&HHQS IHACTETHH ~
I'Ionpex-c_‘LeHue TKAHEH

X1 = X[l 3w X] —p X1

TKaHepblil dakTop + Vila Cxema 1. Mepsas dasza
= reMoKoaryJ/Jassinun

X —— [ Na+ Viiia
- =

OBLUMI NMYTh \

N o—— Xa -+ (Va+ VIilla + IXa)

Ila < / 1

(TPOMBHH ) (NPoTpOMOHH)
: Ia Xlilla
(hubpiHoreH) (pudpHuH MOHOMEP )
PHOpPHH noaMMep = TPOMO

B ocTtaHOBKE KpoBOTeueHHs paziau4aioT 3 stama. Ha 1 stame mpoucXomuT cokpalleHne KpOBEHOCHOTO cocyaa. 2
STal: MPUKPEIUICHHE K MECTy TMOBPSXKICHUs T1r, (TpomOoImTapHyro mpoOKy, Oeablii Tpom06). Ha 3 orame
pacTBOpUMBIH OeNoK IUIa3Mbl KPOBH (MOPHUHOTEH MpEeBpallaeTcss B HEpacTBOPUMBINA Oellok (hUOpHH, KOTOPBIi
OTKJIaJIbIBAETCSI MKy TPOMOOIUTAMHU, U (POPMHUPYETCSI POUHBIH (HUOPUHOBBII TPOMO (KpacHbIM TpomGom). [Tpu
9TOM MPOUCXOIUT PAX (pEepMEHTATHBHBIX PEAKLHH, CONPOBOXIAIOIINXCS MpeBpalleHrneM (GHOpHHOreH B (GuOpHUH.
dakTopaMu CBEPTHIBAHUS CHHTE3UPYIOTCS B OCHOBHOM B IIEYEHH M KJIETKaX KPOBH B BHJAE HEAKTHBHBIX
[PEINICCTBEHHHKOB, O003HAYAIOTCSI PHMCKHUMHE LuppaMH, HO HMEIOT W TPUBHAIbHBIC Ha3BaHus (Tabm 1).
BonpmmHCTBO 3THX OENKOB aKTHBUPYETCs B Kackaae (pepMEHTATHBHBIX PEaKUUid CBEPTHIBAHMS KPOBH.

Tabauna 1. OcHOBHBIE QYHKIMH U cofepKaHHe B I1a3Me KPOBH (paKTOPOB CBEPTHIBAHUS KPOBHU

)] TpuBuanbHOE HA3BAHUE r/a DYyHKIUH
1 2 3 4
| dubprHOreH 2-4 PacTBopuMBIii OeOK-TIpeIIecTBeHHUK (HUOpHUHA
la OubpuH O0pasyer pUOPHHOBBII TeNb
I ITporpoMOUH 0,1 [Ipodepment”
ITa TpomOuna IIpoteasa, mpeBpamaromas puOpruHOTreH B PUOpHH 1
axktuBupyromas gaxropst V, VI, VI, XIlI, C
Il TxaneBsbIit pakTop Benok-aktuBaTop MeM6ng}21+0ro kommiekca VIla-T®-
a
V4 Ca?* 0,9-1,2 OrnocpeayeT B3aumoeiicTBue epMeHTOB
MMOJIb/JT MPOKOATYIISTHTHOTO IIYTH ¢ (hochaTHIUICEpHHOM
\Y IIpoakuenepun 0,01 [IpenmecTBeHHNK OeNKa-aKTHBATOpAa MEMOPAHHOTO



KoMILIekca Xa-Va-Ca%

Va Axuenepus Benok-akriBaTop MeMOpaHHOro KoMIulekca Xa-Va-
Ca2+

Vii ITpOKOHBEPTHH 0,005 [popepment”
Vlla Konseptin [Mporeasa’, aktuBupyromas daktopsl X u IX
VIl | HeaxtuHbli aHTHrEMOPUITBHBIHN (haKTOp 0,01-0,02 [MpenmecTBeHHNK Oellka-aKTUBaTOpa MEMOPAHHOTO

A (neakt. Al ro0ynuH) xommuiekca 1Xa-Vllla-Ca 2
VIlla| AXTHBHBIN aHTUTeMOQILHBIH BakTop A benok-aktuBaTop MemOpaHHoro komiuiekca [Xa-Vllla-
(axt. AT rnoGynun) Ca**
IX | HeaktuBHBIN aHTUTeMODHILHBIN (hakTOp 0,003 [Tpodepment”
B (neaxr.#t paxrop Kpucrmaca)
IXa | AxrtusHbIi aHTUTeMODUITBHEIH hakTop B IIpoteasa”, axtusupyromas (axrop X
(axt.¢axrop Kpucrmaca)

X HeaxrusHnslii paxrop Crroapra-IIpayspa 0,01 [Tpodepment”

Xa AxtuBHbIH (hakTop Ctroapra-IIpayspa ITporeasa”, aktuupyrommas pakrop |l

Xl Heaxt. mia3MeHHbIH IpeaiecTBeHHUK 0,005 [MpodepMeHT KOHTAKTHOTO MYTH CBEPTHIBAHUSI KPOBH

TpOMOOILIaCTHHA
Xla | AKTHBHBIH IIITa3MEHHBIH MPE/IIECTBEHHUK [poreasa, aktuBupytomas dakrop 1X
TpOMOOTLIaCTHHA

Xl HeaxtuBHblii pakrop Xaremana 0,03 [MpodepMeHT KOHTAKTHOT'O MYTH CBEPTHIBAHUSI KPOBH

Xlla AxtuBHBIH (pakTop XaremaHa [poreasa, aktuBupyroinas dakrop X,

MPEKaJUIMKPENH, INNTa3MUHOI'CH

X1 HeaxtuBHas TpaHcriiyramuasa (HeaKr. 0,01-0,02 [Mpodepment
¢bubpuHCTa-OMIM3UP YOI (haKTop)

X a AKTHBHAs TpaHCTIyTaMuaa3a (axT. Karamm3upyer oOpa3oBaHue aMUIHBIX CBSI3€H MEXITy
¢ubpuHCcTaOMIU3UpyIOIIKi (hakTop) MoJieKkyaaMu puOpuHa-MOHOMepa, PHOPUHOM U
(huOpOHEKTUHOM
[pekamumkpenH 0,05 [MpodepMeHT KOHTAKTHOTO MYTH CBEPTHIBAHUSI KPOBH
Kanmukpenn [poreasa, aktuBupytomas dakrop Xll, mazmuHoren
BMK 0,06 Benok-akTHBaTOp KOHTAKTHOTO ITYTH CBEPTHIBAHMUS
KpPOBH

CozmepXUT OCTaTKH KapOOKCHITTYTaMHHOBOM KHCJIOTBL, HEOOXOoOuMBble Ui 00pa3oBaHMS MeMOpaHHBIX
(epMEHTHBIX KOMIUIEKCOB IIPOKOATyISTHTHOTO ITYTH CBEPTHIBAHMS KPOBH.
OOpazoBanne (pUOPUHOBOro TPoOMOGA HAYMHACTCA C TMPEBpAIICHUS pACTBOPUMOrO Oellka TIIa3Mbl KpPOBHU
¢ubprHOreHa B HEPaCTBOPUMBIN (PHOPHH.
®duodpunoren (dpaxrop I) - rmukonporenH ¢ MonekyisapHoit Maccoit 340 k/la, cunTe3upyercst B nedenu (8,02-12,9
MKMOJIB/J, WK 2 - 4 1/11), COCTOUT U3 6 TOMHUIICHTUAHBIX IENeH, CBA3aHHBIX JPYr C JAPYroM IUCYIb()HUIHBIMA
cBs3sivmu. OGo3zHaueHue: Adz, Bf,, y2. 3armaBHble OYKBBI COOTBETCTBYIOT TEM YYacTKaM, KOTOPBIE OTIICTUISIOTCS
oJ] IeUCTBUEM TPOMOWHA Tipu TipeBpamiernn pudpuHoreHa B pudpuH. Oparmentsr A B nemsx Ao u B B nemsix B
cozepkaT OOJBIIOE KOJIMYECTBO OCTATKOB aclaprara M rilyramara. DTO CO3IaéT CHIBHBIN «-» 3apsa Ha N-KOHIax
MOJIEKY T (HOPUHOTEHA U TPEMSITCTBYET MX arperariy.
Monekyna (uOpHHOreHa COCTOMT W3 TpeX MIOOYISPHBIX JOMEHOB, 110 OJHOMY Ha Ka)KIOM KOHIIC MOJEKYJIBI
(momenst []) n onue B cepenune (momeH E). JloMeHBI oTeneHsl IpyT OT Apyra y9acTKaMH HMONHTENTHIHBIX IIeTeH,
HMEIOIIMH CTepXKHeo0pas3Hylo koHdurypanmio. 13 nentpanbaoro nomena E BeicTynator N-koHIeBble GparMeHThI
A u B ueneii Ao u Bf (puc. 1).
B ob6pazosanuu puopunosozo mpomoa moxcno gyvloenums 4 smana:
1. Ilpespawienue uopunozena ¢ monomep uopuna. CHadanma MOICKyIbl (HUOPUHOTEHA OCBOOOKIAIOTCS OT
OTPHUIATENBHO 3apsHKEHHBIX (parMeHTOB A M B, B pesynbraTte yero oOpa3yloTcs MOHOMEpPHI (HOpHHA.




[pespamenne pudpunorena (paxrop 1) B pubpun (pakrop la) xaramusupyer GpepmeHT TpomOuH (paxrop [1a). B
KaxIoi MoJekyne (uOpuHOreHa TPOMOMH THIPONM3YeT YEThIpe IENTHIHBIC CBSI3W APTUHWITIHLWI, JBE U3
KOTOPBIX COEIUHSIOT ()parMeHTHl A ¢ O-IIEMbI0,

Puc. 1. Ctpoenne ¢pudpuHorena.
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®DuOpUHOreH COCTOWT W3 WIECTH MOJHUIENTUAHBIX Lemedl: Aoz, B2 u v2. A, B - oTpunarenbHO3apsyKEeHHBIE
(dparMeHThI, Onmaromapsi KOTOPBIM MOJIEKYIbsl (uOpuHOreHa He arperupyrotr. J[, E - rioOymspHbIe JTOMEHBI
MOJIEKYIbl (puOpuHOreHa. JloMeHbI OTJeTIeHbl y4acTKaM1 TIOJMHUIENTUAHBIX LeTeH, NMEIOIIMMH CTepKHE00pa3HyIo
koH(urypanuto. M3 nentpansHoro rino0ymsipHoro nomeHa E BoicTynaror N-KoHIEeBbIe yuacTku (pparmenToB A u B
uerieii Aoz, u By, a aBe npyrue - B ¢ B-uembio B Adp- u Bpy-nensix ¢ubOpunorena. Monomep ¢ubpuHa,
oOpa3yromuiicst u3 pudpruHoreHa, umeer cocras (a, B, y)2.
2.00pazosanue Hepacmeopumozo 2ens uopuna - TOIMMEPHBIM (QUOPUHOBBI Crycrok. B pesymbraTe
npeBpanieHus: GpuOpruHoreHa B pUOPHH-MOHOMEp B JIoMeHe E OTKpBIBArOTCSI LIEHTPHI CBSA3BIBAHUS C JoMeHaMH D.
[Mpuuém nomen E comepkuT HEHTpHl arperanuu, (GOpMHUPYIOIIUECS TOJNBKO IOCIE€ YaCTHYHOIO MHpPOTEONIH3a
¢ubpuHoreHa moj neWcTBueM TpoMmOHMHA, a JoMmeH D sBisercss HOCHTENEM NOCTOSHHBIX LIEHTPOB arperaryu.
[epBuynast arperanust MoyieKyn (puOpHHA NPOUCXOIUT B pe3yibTaTe B3aMMOJCWUCTBHS IICHTPOB CBSI3BIBAHMS
nomeHa E omHOM MoJekynbl ¢ KOMIUIEMEHTapHBIMH MM y4dacTkamu Ha jaoMmeHax D nmpyrux monekyn. Takum
00pa3zoM, MeXy JOMEHaMH MOJIEKY! (pHOpUHa-MOHOMEpa 00pa3yloTcs HeKoBaJleHTHbIe cBsi3u. [Ipu "camocOopke”
reist puOpuHa cHavyana oOpa3yloTcsi ABYHHTYAThIE MPOTOGUOPUILIIBI, B KOTOPBIX MOJEKYIbl (PHOPHUHA CMEIIECHBI
Jpyr OTHOCUTENBbHO Jpyra Ha 1/2 mmusbl. [locne noctwxeHus npoToGUOpPHIIIAMH ONMPEAETEHHON KPUTHYECKON
JUTMHBI HAUYMHAETCSl MX JIaTepajibHasl accolualus, BeAylas K 0Opa3oBaHUIO TOJCTHIX (PMOPHHOBBIX BOJIOKOH (pHC.
2). OO6pasoBaBumiics renb (UOPUHA HEMpPOYEH, TaK KaKk MOJCKyJbl (uOpHHa B HEM CBA3aHBI MEXIy CO00Oif
HEKOBAJICHTHBIMHU CBSI3SIMH.
3.Cmabunuzayusn zensn guopuna. B pesynbrate 00pa3oBaHusl aMUIHBIX CBSI3eH MEXKIY OCTATKaMH JIU3UHA OJIHOM
MOJIeKyabl (UOpHHA M OCTATKAMU TIyTaMUHA IPYrod MOJIeKyjbl Tenb (uOpuHa crabunmsupyercs. Peakimio
TpaHCAMHUANPOBAHUS KaTaau3upyer ¢epMmeHT TtpaHcrayramumaza (dakrop Xllla) (puc. 3). Dakrop XllI
aKTUBHPYETCS YaCTHYHBIM MIPOTEOIM30M IOA ASHCTBHEM TPOMOHHA.
Tpancrmyramugasa Taioke oOpasyeT aMHAHBIE CBA3HM MEXAy (GUOPHHOM U (HMOPOHEKTHHOM - TIIMKONPOTEHHOM
MEXKJICTOYHOTO MaTPUKCa U I1a3Mbl KpoBH. Takum o6pa3zom, TpoMO QUKCHpYETCst B MECTe MOBPEXKICHUS COCYa.
Puc. 2. OdpazoBanmue rens GpudpuHa.
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[\';;;‘Ao_r_ej] B o6pazosanuu ¢ubpurosoco mpomba MOACHO
Ho gvioenums 4 smana:

TpoM6MH ( e 1. Ilpespawenue hubpurozena  monomep Gubpuna.
SACOROIRTIR!, S8 2.06paszosanue Hepacmeopumozo 2eis puopuna.

E=—_—1 3.Cmabunuzayus 2ens ubpuna.

OUBPUH-MOHOMEP 4.  Hocmxoazynayuonnviti  sman  —Pempaxyua

@ubpunosozo czycmxa
Arperauusa

BE=_—Eu—_—1
=3 B=_—E =
[ =0 | =0 |
=T ==l E—
E=_—EE—_—1

lenb pmbpuHa

OuOprUHOreH, OCBOOOXKIASACH TON ICHCTBHEM TPOMOWMHA OT OTPHIATENBFHO 3apsHKCHHBIX  (hparMeHTOB
(pubpunomenTnoB 2A wu 2B), mpeBpamaercs B (uOpumH-MOHOMEp. B pesymbraTe B3anMOICHCTBUS
KOMIUIEMEHTapHBIX y4acTKoB E- m D-momeHoB ¢ubOpmHa-MOHOMEpa MPOUCXOOUT CHAdYaja JIMHEHWHAs, a 3aTeM
JaTepanbHas TOIMMEPU3aIisa MOJIEKYI ¢ oOpa3oBaHHeM reis GudpHHa.
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GubpuH-Mosomep (npoTodmbpunna)
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dubpus-moHomep (nporodmBpunna) ens dubpuxa

4. Pempaxkuyus ¢uopunosozo ccycmka. Cxatre (PETPaKIUIO) refis 00eCIeYHBAaeT aKTOMHO3WH TPOMOOIIUTOB -
COKpaTuTeNbHbII Oenok TpomOocTeHuH, obnanaromuii ATd-a3Hoi akTHBHOCTBIO. TPOMOOCTEHHH y4acTBYET TaKKe
B aKTUBAalMM M arperauuu 1r. PeTpakumsi KpoBSIHOTO CTyCTKa MNpenyNnpeXIaeT IONHYI0 3aKyIlOpKy COCYIOB,
co3/1aBasi BO3SMOYKHOCTh BOCCTAHOBJICHHSI KPOBOTOKA.

B mexannzme oOpazoBaHus TpoMOa ecTh TpH (PYHKIIOHAIBLHO PAa3HBIX JTara: IPOKOATYISIHTHBIA MyTh, KOHTAKTHBINA
NYTh U aHTHKOATYJISIHTHAs ()a3a, MPEersITCTBYIOIIAs pacpOCTPaHEHUIO TpOMOa.

b. IIpokoaryisiHTHBI yTh CBEPTHIBAHUS] KPOBM (BHELIHMIA IyTh)

B aKTHUBallUU (bepMeHTOB KacKkaga BBIACIIAIOT TPU OCHOBHBIX ME€XaHU3Ma:

YaCTUYHBIA IPOTEOIU3

B3aUMOJIEHCTBHE C OeIKaMU-aKTHBATOPAMHU

BBaHMOﬂeﬁCTBHe C MOJII/Iq)I/II_IHpOBaHHbIMI/I KJIIETOYHbIMH MeM6paHaMI/I.

[IpoKoaryIHTHBIH TyTh 3aHUMAET [IEHTPAJIBHOE MECTO B CBEPTHIBAHMHU KPOBH (puC. 4).

B uumpkynupyromieii KpoBu coaepikatcs nmpoepMeHThl npoteonuTuueckux ¢epmenton: dakropsr 11, VII, I1X, X.
Haxomsinuecst B kpoBu ¢akrtopsl Va (akuenepun) u VIla (AT dakrop), a Takxke MeMOpaHHbII OEJIOK - TKAHEBBIN
¢axrop (TD, ¢.111) sBnstoTcs: GenkaMu-akTHBATOPaMH STHX (DEPMEHTOB.

[Ipu nmoBpexnaenun cocyna "BKItOHaeTcs" KacKaJHbI MeXaHM3M akKTHBAlMKM (DEPMEHTOB C MOCIEN0BaTEIbHBIM
oOpa3zoBanueM TpEX CBsI3aHHBIX C (oconunuuamMu KIeToyHoi MeMmOpaHbl (EpPMEHTHBIX KOMIUIEKCOB. Kakaplii
KOMIUIEKC COCTOMT M3 TPOTEONHMTHUECKOro QepMeHTa, Genka-aktmpatopa u monHos Ca®*: VIla-TO-Ca?*, 1Xa-
Villa-Ca*" (remasa), Xa-Va-Ca®" (mporpom6unaza). Kommmexc Xa-Va-Ca®* (mpoTpoMOMHA3HBIH KOMILIEKC)
aktuBupyet nporpombun (¢. I1). Kackax depmeHTaTHBHBIX peakimii 3aBepiiaercsi oOpa3oBaHHEM MOHOMEPOB
¢ubpuHa u nocneayromrM HOpMHUPOBAHUEM TPOMOA.

B aktuBanmu GpepMeHTOB Kackaaa BHIACIAIOT TPU OCHOBHBIX MEXaHM3Ma: YaCTHYHBIM NPOTEONIN3, B3aUMOACHCTBUE
¢ GelIKaMHU-aKTUBATOPAMH M B3aUMOJEHCTBHE C MOAU(DUIIMPOBAHHBIMH KJIETOYHBIMH MEMOpaHaMU.

AKTHBAaIMsI YACTHYHBIM NpoTeoan3oM. Bce QepMEeHTBl NPOKOArylsHTHOTO IIYTH SIBJISIOTCS CEPUHOBBIMHU
NpOoTea3aMy, CHHTE3UPYIOTCS B NEYECHH B BHJAC HEAKTHBHBIX NPO(EpPMEHTOB U B Takod (opMe LUPKYIHPYIOT B
KpoBH. B mporecce peanuzanmu TpomborenHoro curnana npodepmentst (paxropst VI, IX, X u II) wactuunbim
MPOTEOIM30M IPEBPALIAIOTCS B AKTUBHBIE (DEPMEHTHL.

Tpomoun (paxrop Ila) - rukonporenH ¢ MonekyasipHoi Maccoit 39 /. On 00pa3yeTcsi B KpOBU U3 HEAKTHBHOTO
npenecTBeHHUKa npoTpoMOuHa. [IpoTpoMOHH CHHTE3HpYyeTCs B NEYEHH, UMeeT MOJIeKysIpHyo Maccy 70 k/la u
COZEPIKUT OCTATKH

I OubpuHoTeH

XII——+XIIIa

Puc. 4. IIpokoary/ISHTHBINH NMyTh CBEPTHIBAHUS KPOBU. — aKTHBAIMs (DaKTOPOB CBEPTHIBAHHS KPOBH; >
aKTHBaIysA (aKTOPOB CBEPTHIBAHMS KPOBH IO IPHUHIMIY IOJOKHTEIbHOW OOpaTHOM CBsI3M; M MEMOpaHHBIHA
(ochonmmnUIHEI KOMITIOHEHT ()ePMEHTHBIX KOMILIEKCOB. B pamKy oOBeneHs! Oenku-akTuBaTopsl. 1,2 - haktop Vila
Membpannoro kommiekca VIla-T®-CA?* aktuupyer pakropsl IX n X; 3 - daxrop 1Xa MeMOpaHHOro KOMILIEKCA
IXa-Vllla-Ca?* axtusupyer Qaxtop X; 4, 5 - daxrop Xa MemOpanHoro kommiekca Xa-Va-Ca?" mpesparmaer



npotpoMOuH (¢pakrop Il) B TpomOun (dakrop Ila) u aktuBupyer dakrop VII; 6-10 - tpomOun (daxrop Ila)
TIpeBpaIiaeT HepacTBOPUMBIH (huOpruHOTreH B pacTBOpuMbIil GpubpuH, aktusupyer daxropst VII, VIII, V u XIII.
y-kapOokcurayraMmuaoBoii kucaothl (0,1 r/m). On ¢ukcupyercss Ha MeMOpaHHOM (hepMEHTHOM KOMILIEKce Xa-
Va-Ca®', B3amMozeficTBYs, C OIHOH CTOpOHBI, OCTaTKaMH Yy-Kapbokcurmyramata ¢ Ca?*, a ¢ mpyroit -
HETOCPEJCTBEHHO C OenkoM-akTuBaTopoM Va. ®akrtop Xa rumponusyer [Be NENTHIAHBIE CBS3M B MOJIEKYIE
poTpoMOMHA M 00pa3yeTcs MoJeKyjJa TpOMOHMHA, COCTOSINAs M3 JBYX LENeH - JErKoW M TSHKENOH, CBSI3aHHBIX
MEXIy coboii omHOW aucynbhumHONH cBs3pto (puc. 5). Monekyiaa TpoMOHMHA HE COAEPKHT OCTATKOB Y-
KapOOKCHUrITyTamaTa M OCBOOOXKAAeTCs M3 IMPOTPOMOMHA3HOTO KOMIUIEKCa. TpOMOWH YacTHYHBIM IPOTEOIU30M
npeBpamiaer pudpuHore B ¢pubpuH n aktuBupyet daxropst VI, VIII, V, XIII.
TpoMOMH BHITIONHSAET P BaXKHBIX (H3HOIOTMYECKUX (YHKLIMHA: SBISeTCS (EPMEHTOM IPOKOATYISHTHOTO M
KOHTaKTHOTO IyTeil CBEPTHIBAHMS KPOBH, WHHIMHPYET PEAKINH aHTHUKOATYJISHTHOW (ha3bl, BHI3BIBACT arperamuio
TpOMOOIITOB 1 OKa3bIBAET MUTOI'€HHOE JIEWCTBHE, YUacTBYS B NpoiHepaliiy U pernapaniuy KIeToK.
YacTU4YHBIM TIPOTEOIN30M aKTUBUPYIOTCS Takoke (akropsl V u VIII, mpeBpamiasch, COOTBETCTBEHHO, B (hakTopbl Va
u Vllla. B pesynbrate akTHBanuu 3THX (PakTOPOB W3MEHsETCS WX KOH(POpPMalMs M MOBBIMIAETCS CPOJACTBO K
¢dochommnuaam MmeMOpaH U GpepMeHTaM, KOTOpbIe OHH aKTUBUPYIOT.
@OyHKIUHA TPOMOUHA:

»  YaCTHUYHBIM MPOTEONU30M MpeBpaiiaeT GuOpUHOreH B HHUOPHH

» aktusupyer dakropst VII, VIII, V, XIlI

»  aKTHBUPYET TPOMOOIIUTHI,BBI3bIBAS UX arperaluio

»  OKa3bplBaeT MUTOTCHHOE JICHCTBHE, YUaCTBYs B MPOH(pepaliiy U pernapamniy KIeToK.
B3aumoneiicTBue 0eJIKOB-aKTHBATOPOB ¢ MpoTeoIuTHYecCKUMH epmeHTamu. TkaHeBbIl pakTop, Gakrop Va u
¢axrop Vllla umerot neHTpsI csi3biBanus ¢ Gochonunuaamu MmemOpan u pepmentamu Vlla, IXa u Xa,
COOTBETCTBEHHO. [Ipu CBs3bIBaHUM C OelKaMH-aKTHMBAaTOpPaMH B Pe3y/bTaTe KOH(POPMAIIMOHHBIX M3MEHEHUI
AKTHBHOCTb 3THUX (DEPMEHTOB MOBBIIIACTCSL.
TkaneBblii pakrop (paxrop III) mpeacraBnser coboil KOMIUIEKC, cocTosmMi U3 Oenka U QochaTuauicepuHa.
benkoBas yacte TkaHeBoro ¢akropa (amomporeus III) skcroHMpoBaHa Ha MOBEPXHOCTH MHOTHMX KJIETOK (MO3Ta,
NETKUX, TeYeHH, CeNe3€HKW M Jp.) U cBs3aHa ¢ QocdaTuauicepuHoM Iuia3MaTHYecKux MemOpan. OmHako
nosiBieHue anonporenHa |ll Ha TOBEpXHOCTH KIIETOK, CONPHMKACAIOUIMXCS C KPOBBIO (IBIOTENHAIBHBIX U
MOHOILIUTOB), MPOUCXOAUT TOJIBKO NPH ONPEACIEHHBIX YCIOBHAX: NPU MOBPEXKICHHU COCYda W/WMIN HapYyLICHUH
HOpMAaJIbHOM aCUMMETPUH HX IUIa3MaTHYeCKuX MeMOpaH. TkaHeBblll ()akTop B MPOTEONUTHYCCKONW aKTHBAIMU HE
HYXJA€ETCsL.

Npotpombix (dakrop 1) Puc.5. IIporeonnTHyeckas aKTUBaLUs
nporpom6una ¢akrTopom Xa NPOTPOMOMHA3HOIO
'00C._.CO0 '00C,_.COO "00C,_.CO0’ pe—2 KOMILIEKcA. 00C~-CO0" — _ OCTATKH
\]: il i | | KapOOKCUIIIyTAMHHOBOM ~ KHCJOTBI,  INTPUXCTPEIKH
A - YKa3bIBAIOT IOJIOKEHUE THIPOIHU3YEMBIX B MOJEKYJIE
N OCTaTKoR ' ' OpoTpOMOMHA  TENTHAHBIX  cBs3eil.  Morekymna
kapGoxcurmyTamy- HOPOTPOMOMHA COCTOMT M3 OIHOM IIOJIUIENTHIHOMN
HosoR RnoTel Leny, a oOpasyloIluiics B pe3ylbTaTe YacTHYHOIO
Xa-Va-Ca? MPOTEONIN3a MPOTPOMOKHA TPOMOUH COCTOUT M3 JBYX
MOJHUIENTHIHBIX IeTel, CBA3aHHBIX MEXIy co00il

OIIHOM TUCYIB(UITHON CBA3BIO.

TpomBux (dakrop lla)
100G, /00000, /000"00C 000 Sl Sl

®aktop V u ¢pakrop VIl - nomennsie Oenku, mupKymupyoonme B kpopu. Dakrop V CHHTE3UpYETCS B IIEYEHH, a
¢dakrop VI - sHporenuanpHbiMu kineTkamu. O0a (akTtopa aKTUBHPYIOTCS YaCTHYHBIM MPOTEOIM30M  TIOJ

neiictBuem Tpom6OuHa. @akrtop VIII B mna3Me KpoBH HAXOAWTCS B KOMILIEKCE ¢ OCIKOM - (haKTOpOM TPOMOOIIMTOB
(o Bumnebpanma. @akrop pon Bunmebpanma B atom komrmiekce crabummupyer gakrop VIII, mpemsrctBys ero
Ppa3pyIICHUIO TTPOTEOIMTHIECKUM (PEPMEHTOM aHTHUKOATYIITHTHOH (a3sl hakropom Ca.

B3aumoneiicTBue ¢epMEHTHBIX KOMIIJIEKCOB € KJIeTOYHBIMM MeMOpPaHAMH IPOHCXOIUT C Y4acTHEM HOHOB
Ca?". Bece npoepmentsl npokoarynsutaoro mytu (II, VII, IX, X) comepar ocTaTKi y-Kap-OGOKCHIIYTaAMMHOBOM
KHCIIOTHI, 00pa3yroliecs B pe3ylbTaTe IOCTTPAHCISIIUOHON MoauduKanmy STix O6enkoB B P renatonuTos.
OctaTku y-KapOOKCHTITyTaMUHOBOM KUCIOTH B (pakropax VIla, [Xa m Xa obecreumBaroT B3aMMOIEHCTBHE STHX
(epmentoB nocpenctBoM Ca?’ ¢ OTPULATENLHO 3apsKeHHbIMH (DOCONUIMAAMM KIETOYHBIX MemOpaH. B
orcyrcTBre HOHOB Ca?" KpOBb He CBEPTHIBAETCS.

Poar BurtammHna K B KapOOKCHIMPOBAHMHM OCTATKOB TIJIYyTAMMHOBOH KHCJIOTBI B mpodepmenTax
NMPOKOATYJSIHTHOTO NYTH CBEPTHIBAaHUA KpoOBH. KapOOKCHIMpOBaHWE OCTAaTKOB TIIYTAMHHOBOH KHCIIOTHI B
npoepMeHTaX MPOKOATYISHTHOTO MYTH KaTalM3HpyeT KapOOKCHia3a, KO(PEpMEHTOM KOTOPOH  CIIYKUT
BoccTaHOBJIeHHas (hopma ButamuHa K (HadToxmuHOHA) - nUrnApoXuHOH BUuTamMuHa K.

[MocTynuBmmii B oprannsm ButamuH K (HadroxnHOH) BocctaHaBnuBaercs B neueHn NADPH-3aBucumoit BuTamMun
K penykrazoif ¢ obpasoBanneM auruapoxvHoHa BuTamuHa K. B Xozme peakumy kap-OOKCHIMpPOBAaHUS OCTAaTKOB




TJYTAMHHOBOM KHCIOTHI B IPO(EepMEHTaX MPOKOATYASHTHOTO MYTH JUTHAPOXHHOH OKUCISIETCS M STIOKCHIUPYETCS
¢ obpaszoBanueM 2,3-smokcuzia ButamuHa K. PereHepauus smokcuga B JUTHAPOXMHOH BHTaMuHa K mpoucxomut
CIenyroImuM o0pa3oM: cHavajia 2,3-omokcupa BuTamuHa K BoccTaHaBiuBaeTcs B BHUTAaMUH K THOI3aBHCHMOIA
SMOKCUIPENYKTA30i, KOPEPMEHTOM KOTOPOH SIBIIsIETCSl OENOK, TOJOOHBIH THOPEIOKCUHY. 3aTeM 00pa3yIoIIUiics B
9TOH peakuuu BUTamMMH K BoccraHaBmuBaercss (epMeHTOM BUTaMMH K THOM3aBHCHMOH peayKTa3od B
auruapoxuHoH BuTamMuHa K. JIoHOpOM Bojopoza B 3TOM peakiMH, TaK e, KaK W B MPEAbIAYLICH, CIYXUT
THOPEMOKCHHIIONO0HbIH  Oenok  (puc. 6). HemoctrarounocTs BuTamMuHa K TPUBOIMT K  HapYIICHHIO
KapOOKCHUITUPOBAHUS  MPOPEPMEHTOB MPOKOATYISHTHOTO MyTH H  COMPOBOXIAETCS  KPOBOTOYHMBOCTHIO,
MOKOXKHBIMH ¥ BHYTPEHHUMH KPOBOU3JIUSHUSIMH.

CrpykrypHbie aHanord ButamMuHa K nukymapon u BapbaprH UHTHOUPYIOT THON3aBUCHMBIC (hepMeHThI BuTamuH K
2,3-3MOoKCcupeiykTa3y U BUTaMHUH K pemykTasy, BbI3bIBas TOPMOXEHHE CBEPThIBAHUS KpoBH (puc. 7). OTH
npenapaThl IPUMEHSIOT B KIIMHHYECKOH MPAKTHKE IS PESAYIPEKICHUSI TPOMOO30B.

Muummanmms  Kackajga peaknuii NPOKOAryJIsiHTHOro myTH. DepMeHTHbIe MeEMOpaHHBIE KOMILICKCHI
MPOKOATYJISTHTHOTO IyTH 00pa3yroTcsl TOIBKO MPH HAJTMYUK HA BHEIIHEH MOBEPXHOCTH MIA3MATHIECKOH MeMOpaHbI
KJIETOK TKaHEBOrO (hakTopa W OTPHUIATENBHO 3apsDkeHHBbIX —(ochonumnuaoB. [lomepedHas acuMMeETpHs
MIa3MAaTHYECKUX MeMOpaH, B YaCTHOCTH, OMpenessieTcs MpeobiaaHieM B HApY)KHOM CJIO€ HEHTPabHBIX
¢dbochomunumos (pochaTHaUI-X0IUHA W COUHTOMHUEIINHA), a BO BHYTPCHHEM - OTPHIATEIBHO 3apsDKCHHBIX
(pocharuaumunoszuron-ouchocdhara u docharuamicepuna). CrermanpHas (GepMEHTHas CHCreMa 00eCIeUHUBACT
TpaHCMEMOpPAHHBIN MEPEHOC M Takoe pacmpesnencHrue (HOCHOTUITHIOB B KICTOYHBIX MEMOpaHaX, MpU KOTOPOM B
HOpME BHEIIHSIS TTOBEPXHOCTD TIa3MaTHYECKUX MEMOpaH KIICTOK HE 3apsDKeHa.

[Tpu HapyiIeHUH MoNepevuHol aCUMMETPUU MEMOPaH TPOMOOLIMTOB M SH/IOTEHAIBHBIX KIETOK Ha MX MOBEPXHOCTH
(bOpMHUPYIOTCS OTPUIIATENHHO 3apsuKeHHbIE (TPOMOOTEHHbBIE) YIACTKU U OKCIOHUpyeTes amonpotenH 111 TkaHeBoro
¢axropa. Takue HapylIeHHs MOT'YT BO3HMKHYTh IpU (pU3MYECKOW TpaBMme. B sToM ciydae TkaHeBbli (hakTop M
BHYTPCHHISI TTOBEPXHOCTH KJIE€TOYHOMN MeM6paHI)I CTAQHOBATCSA JOOCTYNHBIMU JUISL IIJIa3MEHHBIX (baKTOpOB
MPOKOATr'YJISHTHOI'O ITYTH. KpOMe TOro, B3aPIMOJleI>iCTBPIC CUTHAJIBHBIX MOJIEKYJI, BBI3BIBAIOIINX TpOM60FeHe3, C
peuenTopaMu 5HAOTECIINAIBHBIX KJICTOK U TpOM6OLII/ITOB AKTUBHUPYET C32+-38.BI/ICI/IMI)IC PETYISATOPHBIE CUCTEMBI. B
KOHEYHOM HTOr€ 3TO NMPHMBOJMT K ITIOBBIIICHUIO cofepkaHus B uuromnasme Ca?’, xoropeiii mHrubupyer AT®-
3aBUCUMYIO0 aMHHO(POCHOIUIHATPAHCIOKA3Y. DTOT (PEPMEHT MIpaeT BAXKHYI POJb B COXPAHCHHH MOIMEPEUHOM
aCUMMETpPUH MeMOpaH, TaK Kak IMepeHOcUT (ocGaTHIMICEPHH M3 BHELIHETO JIMMUAHOTO CJIOS BO BHYTPEHHHM.
CHmXeHHe aKTUBHOCTH aMHHO(OCHOIUIUATPAHCIOKA3bl IPUBOAUT K YBEIMYEHHIO COACPKAHHS BO BHEIIHEM CIIOE
KJIETOYHOH MeMOpaHbl pochaTuauinceprHa 1 00pa30BaHUIO OTPHULATEIHLHO 3aPSDKEHHBIX Y4aCTKOB, HEOOXOJUMBIX
st opMupoBaHus MeMOpaHHBIX (EPMEHTHBIX KOMIUIEKCOB. Kpome Toro, B pesyabTaTe TAakoro HapylICHHS
CTPYKTYpbI IUIa3MaTHYECKOW MeMOpaHbl Ha €€ BHEIIHEW MOBEPXHOCTH JKCIIOHUPYETCsl TKAaHEBbIA (akTop H
(opMuUpyeTcs T1epBblii (pepMEHTHBIH KOMILIEKC MPOKOAryJISHTHOIO IyTH CBEPThIBaHUs kposu VII-Td-Ca?*,

Heninenmg Puc. 6. Posib Butamuna K B
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G CH X Puc. 7. CtpykrypHble aHajorn sutamuna K
OH : OH ANKyMapoJ u BapgapuH.
Aukymapon
F ?H
OH ?Hz
c=0

(I)H;, BapdapwvH
AxTHBanys (GEepMEHTOB KaXJIOro KOMIUIEKCA - Pe3yJbTaT B3aUMOJICHCTBUS BCEX €ro KOMIOHEHTOB. Eciu dakropbl
IX, X u II Tpebytor aktuBamyu, To akrop VII obnamaer HEBBHICOKOH NPOTEOIUTHUECKON aKTUBHOCTBIO. PakTop
VII mem6pannoro kommiekca VII-T®-Ca?* yacTMUHBIM MPOTEONM30M akTUBHpYeT (akTopbl IX u X. AKTHBHbIE
daxrope! IXa u Xa BKmOuaroTcs B 00pa3oBaHue MeMOpaHHBIX koMmuiekcoB IXa-VIlla-Ca?* u Xa-Va-Ca®'. Ilpu
9ToM (akTop Xa MPOTEONUTHIECKN aKTHBUPYET (akTop V, a MpoTpoMOMHA3HBIN KOMIUIEKC HE TOJIBKO TpeBpallacT
npoTpoMOMH B TpOMOMH, HO M akTHBUpYyeT (akTop VII, mporeonuTHueckas aKTUBHOCTH KOTOPOTO B KOMILIEKCE
Vlla-T¢-Ca?" 8 10 000 pa3 Bbime, yem B kommiekce VII-T¢-Ca?*.
OOpa3oBaBIIMICS B pe3ylibTaTe Kackala peakluii TPOMOWH KaTadM3HpyeT peaklud YaCTHYHOrO IMPOTEoNH3a
¢ubpuHorena, dakropa XIII W MO NPUHIMITY TONOKHUTENBLHONH OOpaTHOW CBSI3U MPOTEONUTHYECKH AKTHBUPYET
¢daxropsr V, VII u VIII.
B nporiecce cBEPTHIBaHUS JEUCTBYIOT 2 MEXaHH3Ma YCUIICHHS CUTHAJIA: KacKaj PeaKIiii, B KOTOPOM KaxK10e
(hepMEeHTaTUBHOE 3BEHO 00ECTIEYNBAET YCUIIEHHE CUTHAIIA, U TIOJIOXKHUTENbHBIE 00paTHBIE CBS3H.
Konmaxmmuuuit nyme ceepmoiganun kpogu
KoHTakTHBIN MyTh CBEPTHIBAHUS KPOBU HAUYMHAETCS C B3auMmojeiicTBus mpodepmenta dakropa Xl ¢
MOBPEXKAEHHON HI0TEIUAIBHON TIOBEPXHOCTBIO COCYIUCTOM CTEHKH.
Takoe B3amMozeiicTBue mNpUBOAUT K axTuBauuu Qakropa XlI m uHMIMUpYeT oOpa3oBaHHe MeMOpPaHHBIX
(hepMEHTHBIX KOMILJIEKCOB KOHTaKTHOM (ha3bl cBEpThIBaHUs. OHU conepkaT (GepMEeHThl KaJUIMKpeuH, Gakropbl Xla
(m1a3MeHHbId TIpeamecTBeHHUK TpoMmoOoruiactuHa) U Xlla (paktop Xaremana), a Takke OEIOK-aKTUBATOP -
BBICOKOMOITEKYITsipHbIi Kuaunored (BMK) (puc. 8).
®axkrop XII - npodepmenT, uUpKynupytomui B kpoBu. OH TOCIE0BATEIbHO aKTUBUPYETCS IBYMsI CIIOCOOAMHU:
CHayaja B pe3ylbTaTe HW3MEHEHHsA KOH(OPMAanM{ IIPH B3aUMONEHCTBMH C OTPHLATENBHO 3apsHKEHHON
MIOBEPXHOCTBIO TIOBPEXKIEHHOTO SHIOTENMSA, 3aTeM YaCTHMYHBIM IPOTEOIM30M MEMOpPaHHBIM KOMILJIEKCOM
kayuukpenH-BMK.
BbicokoMolleKyIAPHBIA KHHUHOTEH - OCJIOK-aKTUBATOpP B (pepMEHTHBIX MeMOpaHHbIX kominiekcax Xlla-BMK,
Xla-BMK u kammukpend-BMK. BMK - TIHKONpOTEHH MIa3Mbl KPOBH, KOTOPBIH CHHTE3UPYETCS B TIEUYCHH W UMEET
Mosekysipayto Macey 120 k/I. OH omocpenyeT B3anMoIeHCTBHE MPOTEOIUTUUECKUX (PEPMEHTOB KOHTAKTHOM (ha3bl
CBEPTHIBaHUS KPOBHU C KOJIAT€HOM CyO3HIOTENINS U, KPOME TOT0, ABJIETCSI KOMIOHEHTOM KaJUTUK-PEUH-KHHHUHOBON
CHCTEMBI.
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DUGPUHONeH ——————————p DUOPUH-MOHOMED 2 DuGpuH-nonumep
Puc. 8. CxeMa mpoKoary/JsiHTHOro (BHEIIHEro) 1 KOHTAKTHOT0 (BHYTPeHHEro) myTeil cBEéPThHIBAaHHS KPOBH.
O6o3nauenns: BMK - BbICOKOMONEKYISIpHBIA KMHUHOTeH; T® - TKaHeBBIH (akTop; — - akTUBAIMA (HaKTOPOB
CBEPTHIBAHUS KPOBH; ****> aKTHUBAIMS (HaKTOPOB CBEPTHIBAHUS 10 NMPHHIMITY MTOJIOXKHUTEIBHON 0OpaTHOH cBA3M; -
MeMOpaHHbIH (HOCHOTUIHUIHBIA KOMIOHEHT (PEPMEHTHBIX KOMIUIEKCOB. Bece depMeHTh MeMOpaHHBIX KOMIUIEKCOB
CBEpTHIBAIONIEH CHCTEMBl KPOBHM SBISIOTCS NpOTea3aMH W aKTHBHUPYIOTCS YAaCTHYHBIM IIpoTeonn3oM. 1 -
aKTMBUPOBAaHHBIA B pe3yiabTaTe KOHTakTa ¢ cyOsHnmorenmueMm ¢akrtop Xl mpeBpammaer mnpekaIMKpenH B
KaJUTUKPEeHH; 2 - KUTMKpenH MeMOpaHHOro KoMiuiekca kaumkpenH-BMK aktuBupyer ¢akxtop XllI; 3 - dakrop



Xlla axtuBupyer ¢axrop XI; 4 - aKkTHBHPOBAaHHBIM YacTWYHBIM TpoTeonu3oM Qakrop Xlla mpeBpamaer
MIPEKAUIMKPENH B KAJUIMKPEWH I10 MPUHIHITY TTOJIOXKHTENBHOW 00paTHO# cBszn; 5 - daxrop Xla memOpaHHOTO
xkommiekca Xla-BMK akrtusupyer ¢akrop 1X; 6 - dakrop (Xa membpanHoro kommuiekca IXa-VIlla-Ca?*
akTusupyeT (paktop X; 7, 8 - paxrop VIla memopannoro komminekca VIla-Td-Ca?* akrusupyet daxrtopst 1X u X; 9
- ¢axTop Xa mporpoMOMHa3HOro Komiiekca akrtusupyer dakrop II; 10, 11 - tpomOun (pakrop II) mpespammaer
¢ubpuHoreH B pudpun u aktuBupyet dakrop XIII; 12 - pakrop XlIlla katanmsupyer oOpa3oBaHne aMUIHBIX CBSI3eH
B rene ¢pubpuHa.
KannukpeuH - cepuHOBas mpoTeasza, CyocTpaTaMu KOTOPOH SBISIIOTCS, kpoMe ¢aktopa XII, Oenku mia3mMel KpoBU
TUIa3MUHOTeH (IPOEepMEHT, YUaCTBYIONIMH B pacTBOpeHHH (puOpHHa) 1 KHHWHOTEHBI ¢ HU3KOH (69 k]1) 1 BBICOKOM
(120 k1) monexyssipHO# Maccol. [Ipr yacTHYHOM MPOTEONN3e KUHUHOTEHOB 00pa3yloTCs PETyISTOPHBIE TTENTH/IbI
KUHHUHBL. B 4acTHOCTH, MOLIHBIA Ba3zoqWiIsTaTOp OpalvKHHWH IMOBBIIIAET NMPOHUIAEMOCTh COCYJOB M BBHI3BIBAET
paspylieHue KIeTOYHbIX MEMOpaH HAOTENHSI.
B pesynmbprate xoHTakta Qakropa XII ¢ cyOsHmoTenneM cocynoB OH aktuBHpyercs. AkTuBHbIA (aktop Xlla B
komiuiekce ¢ BMK nporeonuTrdecku nmpeBpaniaer npeKauIMKperH, CBI3aHHbIi ¢ MeMOpaHoi nocpenctsom BMK,
B KaJUIMKpenH. MeMOpaHHBIH KOMIUIEKC KamkpenH-BMK 1o mnpuHOMIYy mMONOXWTENbHOW 00paTHOW CBSI3H
YacTHYHBIM mporeonu3oM aktuupyer ¢akrop Xll. TIpu stom ¢aktop XlI mnprobOperaer MakcuMaibHYO
(hepMEHTATUBHYIO aKTUBHOCTH U TI0 NPHHIMITY MTOJOKUTEIBHOW 00paTHOH CBS3W aKTHBUpYeET cBs3aHHbI ¢ BMK
npekaukpenH. Kpome Toro, oOpa3zoBaBmmiics B pe3ylbTare dYacTHYHOro mnporeonu3a Qakrop Xlla
npoTreonuTHuecku aktuBupyer ¢akrop Xl, a dakrop Xla B cocraBe depmenTHOro komiuiekca Xla-BMK
akTusupyeT (aktop IX. ®aktop 1Xa membpannoro komminekca 1Xa-Vllla-Ca?* aktuupyer paxrop X, KOTOpbIil B
COCTaBe MPOTPOMOMHA3HOTO KOMIUIEKCA aKTUBHPYET IPOTPOMOUH.
Kackan peakiuii, Beaymmii Kk o0pa3oBaHUIO TPOMOMHA, MOXKET Peau30BaThCs ABYMs IYTSAMHU - IPOKOATYJISHTHBIM
(BHENIHUM) W KOHTAaKTHbIM (BHyTpeHHHM) (puc. 8). Jlis WHMIMANNKM pEakiuil BHEIIHEro MyTH HEOOXOMHMO
NOSIBJIEHHE TKAHEBOT'O (haKTOpa Ha BHEILIHEH MOBEPXHOCTH IJIa3MaTHUECKO MeMOpaHbl KIETOK, COMPHKACAIOIMXCS
C KpoBblO. BHyTpeHHuil myTh HauuHaeTcs c aktmBaiuu Qakropa Xl mpu ero koHTakTe C NOBpEXIEHHOU
MIOBEPXHOCTBIO SHJIOTENHS COCY/IOB M B3aUMHOM akTUBalUK (PepMEHTOB MpekauiikperHa u ¢axropa XII.
Takum 00pa3zoM, B MPOKOATYISIHTHOM M KOHTAaKTHOM IYTAX CBEPTHIBAHHS KPOBH IIOCIIEAOBATENbHOE 00pa3oBaHKE
MeMOpaHHBIX (DEPMEHTHBIX KOMIUIEKCOB MPUBOIUT K akTHBalnuu (pakropa X W 00Opa30BaHUIO MPOTPOMOHHA3HI.
Orarnbl, OJMHAKOBBIC AJsl 000MX IyTeil CBEPTHIBAHHS KPOBH, HA3bIBAIOT OOLIMM MyTéM CBEPTHIBaHUS KpoBU. B
HacTosIIee BPeMsl MOHATHE O BHYTPEHHEM M BHEIIHEM IIyTSX CBEPTHIBAHMS CUUTAIOT JIOCTATOYHO YCIOBHBIM, TaK
KaK CTallo scHO, 4To KoMmiuiekc YIla-Td-Ca?* Gonee sddexTnuBHO akTuBUpyet daktop IX, yem dakrop X, a paxrop
VII akruBupyercst pakropom 1Xa, XOTsS M 3HAUUTENHLHO MEJUICHHEE 10 CPaBHEHMIO ¢ akThBalueil gakropom Xa.
CrnenoBaTenbHO, MOXHO I0JaraTh, 9YTO KacKaJ peakiiii CBEPTHIBAHUS KPOBU HIET MPEUMYILECTBEHHO B JIMHEHHON
MIOCJIEIOBATENIBHOCTH, @ HE MO JBYM OTHOCHUTEIBHO HE3aBUCHUMbIM IyTsiM. KOHTakTHBIH IyTh, OYEBUIHO, HE
SBJIACTCS a0COMIOTHO HEOOXOAMMBIM Ul MHULMALMK CBEPTHIBAHMS; IO-BUIMMOMY, OH CIYKHUT IJISl CONPSDKEHMSA
CHCTEMbI CBEPTBHIBAHMSA KPOBH C Pa3IMYHBIMU PEryIATOPHBIMM CHCI€éMaMM OpraHHW3Ma, HalpHMep, KaJUIMKPEHH-
KUHHHOBOM U cucTeMOit (hepMeHTOB (HUO-PHHONI3A, PACTBOPSIOIIEH TPOMO.
KpoBb 310poBoro uemoseka in vitro ceépreiBaercs 3a 5-10 muH. [Ipu aTOM 00pa3oBaHie MpOTPOMOUHAZHOTO
KOMIUIEKCa 3aHUMaeT 5 - 8 MUH, aKTHBaIMs IPOTpOMOUHA - 2-5 ¢ U npeBpatieHue GpuoprHorena B puOpHH - 2-5 c.
CHmzKkeHHe CBEPTHIBAeMOCTH KpoBM. [Ipu cHIKeHHH CBEPTHIBAEMOCTH KPOBH HAaOMIOAAIOT 3a00JEeBaHMS,
CONPOBOXKIAIOIINECS]  MOBTOPSIOIIMMUCS ~ KPOBOTEUEHMAMH. ['emModmwinu -  HacleACTBEHHbIE  OOJe3HH,
XapaKTepU3YIOLIHecs MOBBIIICHHON KPOBOTOUUBOCTHIO. [IpHUMHON 3THX KpOBOTEUEHHH (CIIOHTAHHBIX WIIN
BBI3BAHHBIX TPAaBMOH) SIBIISIETCS HACIEACTBEHHAs! HEIOCTATOUYHOCTh OSITKOB CBEPTHIBAIOIIEH CHCTEMBI KPOBH.
Temodunusa A (xnmaccuyeckass remoduinsi) o0ycrioBieHa myrtarueii reHa ¢axropa VIII, nokanuzoBanHoro B X
xpomocome. Kiraccnueckas remodmns coctaBiser 80% Bcex ciydaeB 3aboneBaHus reModuueid. 'emopmns B
BCTpEYaeTcs peke M 00ycIOBIIeHa TEHETHYECKUM edekToM ¢akTopa [X.
Hedexr rena dakropa VIII nposiBisieTcss Kak pelleCCUBHBII MPHU3HAK, MOATOMY 3TO# (opMoit remopuun 60neroT
TOJBKO MY)KYHHBI. JTO 3a00JICBAHUE CONPOBOXKIACTCS MOIKOKHBIMY, BHYTPUMBIIICYHBIMA U BHYTPHCYCTaBHBIMH
KPOBOM3IMAHUAMH, WHOTOA onacHeIMU st skm3HU. Jledekt dakropa VIII BcTpedaercs mpumepHo y omHoro u3 10
000 HOBOpOXIEHHBIX. BOMBHBIX JewaT mpemaparamu, copepkanmu dakxtop VIII, momygaeMbIMu U3 TOHOPCKOM
KPOBH WJIM METO/IaMH T€HHOM WHKCHEPHH.
Ilpomusoceepmuisaiouian cucmema Kpogu

1. wmHrHOHUTOpPHI (hepMEHTOB CBEPTHIBAHMA KPOBH - HHAKTHBUPYIOT aKTUBHBIE ()EPMEHTHI B KPOBSIHOM pYyCIIe

2. aHTHKOAryJsHTHas (a3a - BBI3BIBACT TOPMOXKCHHE Kackasa peakiuil CBEPTHIBAHMS KPOBU
1. ®usznonornyeckne MHrUOUTOPbI CBEPTHIBAHNSA KPOBH MIPAIOT BAXHYIO POJIb B MOAAECP)KAHWM T€MOCTa3a, TaKk
KaKk OHHM COXPAHSIOT KPOBb B JKHAKOM COCTOSHHM M TIPEMSATCTBYIOT PACHPOCTPAHEHHWIO TpomOa 3a Ipeneis
MOBPEXAEHHOIO ydacTKa cocyaa.
Tpombun, 0Opa3yrOUMICS B pe3yibTaTe PeaKIi MPOKOATyISTHTHOTO ¥ KOHTAKTHOTO ITyTeH CBEPTHIBAHMUS KPOBH,
BBIMBIBAETCSI TOKOM KPOBH M3 TpoMOa. OH MOXET HHaKTHBHPOBATHCS MPU B3aUMOJICHCTBHU C HHTHOUTOPaMH
(epMeHTOB CBEPTHIBAHMS KPOBH MJIM AaKTHBHPOBATh aHTUKOATYIISIHTHYIO (pasy, TOpMO3AIIyro o0pa3oBaHue TpoMoa.
Bbenok mnasmsl kpoBr aHTHTpoMOMH |1l - HanGonee cunbHBI MHTMONTOP CBEPTHIBAHMS KPOBH; HA €r0O JOJIO
npuxogurcst okono 80-90% aHTHKOAryIsTHTHOW akTHBHOCTH KpoBH. OH WHAKTHUBHPYET DPSAJ CEPHHOBBIX NpOTEa3
KpoBH: TpoMOuH, (akTops! [Xa, Xa, Xlla, kanmukpenH, mia3MuH 1 ypoknaasy. He narubupyer daxrop Vllla n ue
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BIIMSET Ha (paKTOPBHI B COCTaBE MEMOpPAHHBIX KOMIUIEKCOB, a YCTpaHseT (pepMEeHThI, HaXOSIIHECs B IUIa3Me KPOBH,
MIPENATCTBYS paclpoCTpaHEHHI0 TPOMO0OOpa30BaHMs B KPOBOTOKE.
BzanmopeiictBue aHtuTpoMOMHAa ¢ (hepMeHTaMH CBEPTHIBAHUS KPOBH YCKOpSIETCSl B TPUCYTCTBHM TeIapHHa.
I'emapun - rerepononucaxapuj, KOTOPBIH CHHTE3UPYETCS B TYYHBIX KJIETKax. B pe3ynmbraTe B3anMOmeHCTBHS C
rerapuaoM aHtutpomoOuH 111 mpuobperaer koH(hoOpManuio, IpH KOTOPOI MOBBIIIAETCSI €70 CPOJCTBO K CEPUHOBBIM
nporea3aM kpoBH. [lociie obpa3oBanmst kommuiekca aHTUTpoMOuH I1I-renapuH-QepMeHT renapua 0cBOOOXKIAETCS U3
HET0 ¥ MOYKET MPUCOEIUHATHCS K IPYTHM MOJIEKYJIaM aHTUTPOMOUHA.
[Ipu nacnencrBenHoMm neduiure anturpombuna |l B Momomom Bo3pacte HaOIONAIOT TPOMOO3BI M IMOOIHH
COCYJIOB, OMAaCHBIE IS KU3HH.
o2-Makporo0yauH o0pa3yeT KOMIUIEKC C CEpMHOBBIMH IPOTEa3aMU KPOBH. B TakoM KOMILIeKce WX aKTUBHBIHA
LEHTP TOJHOCTbIO He OJIOKHpYeTCs, U OHM MOTYT B3aMMOJEHCTBOBATH C CyOCTpaTaMy HEOOJBIIOrO pa3Mmepa.
OnHako BBICOKOMOIIEKYJISIPHBIE CyOCTparThl, HanpuMep (UOPHHOTEH, CTAHOBSATCS HEJOCTYITHBIMHU ISl JACHCTBUS
IpoTea3 B KOMILIEKCE 02-MaKpOrJIo0yIMHTPOMOHH.
AHTHKOHBEPTUH (TKAHEBbI HHITUOMTOP BHEIIHEr0 MYTH CBEPTHIBAHUS) CHHTE3UPYETCS B HJIOTEINH COCYJIOB.
OH criermpuyeckn coeunsercs ¢ GpepMeHTHBIM KomiutekcoM Td-VIIa-Ca®', mocie yero ynapanBaeTcs NedeHbio 1
paspyiaercsi B He.
01-AHTHTPUIICUH UHTHOMpYeT TpoMOuH, (akrop Xla, KaJIMKpenH, OJHAKO OH HE PacCMaTPHUBACTCS KaK BaXKHBIN
UHTHOMTOp (HAaKTOPOB CBEPTHIBAHUS KPOBH, 01-AHTHTPUIICHH B OCHOBHOM Ha TKaHEBOM YPOBHE HHIHMOUpYET
MaHKpeaTHYeCKUe 1 JIEHKOUTapHbIe TPOTea3bl, KojlareHasy, peHHH, YpOKHUHa3Yy.
[entunel, oOpasyromyecss B pe3yibTaTe MPOTEONUTUYECKOW aKTUBAIMK NPOQEPMEHTOB M MPO(AKTOPOB, TOXE
o6na)1a}0T BBIPA’)KEHHBIMU aHTHUKOAT yJITHTHBIMHU CBOﬁCTBaMH, HO MEXaHU3M HX ﬂeﬁCTBHH B HaCTOANIEC BpEMA HE
BBISICHCH.
2. AHTHKOAryJsIHTHas (pa3a - OrpaHMYMBACT BpEeMs CYIIECTBOBAHMS AaKTHUBHBIX (DAaKTOPOB B KpOBU U
UHUIMHAPYETCSl caMUM TPOMOMHOM. TpOMOMH: yCKOpsieT CBEPTHIBAHHE KPOBH, SIBISSCH IOCIETHUM (hEpMEHTOM
KacKaJa peakluid Koaryislud, ¢ TOPMO3UT €ro, BbI3bIBas 00pa3oBaHHE (EPMEHTHBIX KOMIUIEKCOB
AQHTUKOATYJSIHTHOM (ha3bl Ha HEMOBPEXKIEHHOM SHIIOTEIMH COCYAOB. DTOT ATall MPECTaBIseT COOO0H KOPOTKHUIA
KacKaJl peakiuii, B KOTOpOM KpoMe TPOMOWHA y4acTBYIOT OeloK-akTuBaTop TpomMoomonysuH (Tm), Buramun K-
3aBHCHMAasi cepruHOBasi mpoTea3a mporenH C, Gesok-akTuBaTop S u dakropsl Va u Villa (puc. 9). B xackane
peakuuii aHTUKOATY/ISHTHOH (pa3bl MOCIEN0BATENLHO 00pa3yroTes 2 MeMOpaHHbIX Kommuiekca Ila-Tm-Ca?* u Ca-S-
Ca?".
TpoméoMoxyIuH - UHTErpaJbHBI OENoK MeMOpaH SHIOTEIHAIBHBIX KiIeTok. OH He TpeOyeT MpOTeONUTHYECKON
aKTUBALMM W CIY)KUT OENKOM-akTUBaTOpoM TpoMmOuHa. TpoMOuH mpuoOperaer cmocoOHOCTh AKTUBHPOBATH
nporend C TOJBKO IIOCHE B3aUMOIEHCTBHA € TPOMOOMOAYIMHOM, NMpUYEM CBA3aHHBIM C TPOMOOMOAYITHHOM
TpOMOHMH HEe MOXKET IpeBpaniath GuoprHoreH B puOpHH, He aKTUBHPYET (akTop V U TPOMOOIMTHI.
Mporenn C - npodepmeHT, cofepkaiinii ocraTku y-kapookcuriayramara. TpomOuH B MemOpanHoM komiuiekce Ila-
Tm-Ca?* akTUBUpYeT YacTUYHBIM npoTeonn3oM nporend C. Axrusupopansblii npotenn C (Ca) obpasyer ¢ GenkoM-
aKTUBATOPOM S MeMOpaHOCBA3aHHbIH kKommieke Ca-S-Ca?*,

Puc. 9. AutukoaryasiutHas ¢paza. Tm - tpomGomonyius; C - IpoTeuH

c MeMOpaHHO-CBsI3aHHBIH KoMIuiekc. 1 - TpomOun (Ha) obGpa3syer
MeMOpaHHBI KOMIUIEKC ¢ OenmkoM TpomOomoxynunom (Twm); 2 -
Va, Villa TpOMOUH B cocTaBe MeMOpaHHOro kommiekca Ma-Tm-Ca®* aktusupyer

l ca?* C; Ca - aktuBHblidi mporermH C; S - mpoTewH S; >KUpHbIC JMHUU -
4

- R — 9]
lla-Tm-Ca nporeud C; 3 - akTMBMpOBaHHbIH npotend C B cocTaBe (HePMEHTHOrO

MemOpanHoro kommiekca Ca-S-Ca?* rugponusyer mo 2 IENTHIHBIE

3
Ca-S-Cag?t — ces3u B (akropax Va m VIlla m mpeBpamaer mx B HEaKTHBHBIC
] HENTHUOBL.

MenTuas
Ca B cocTaBe 3TOro KOMIUIEKca ruponu3yer B (pakropax Va u VIlla 1o 1Be nmentumHple CBSI3M U MHAKTUBUPYET TH
daxropsr. [Tox meiictBrem komruiekca Ca-S-Ca?* B Teuenne 3 mMuH. Tepsercs 80% axtusHOCTH (hakTopoB VIla
Va. Takum o0Opa3oM, TPOMOWH IO MPHHIMITY TONOKHTENFHOW OOpaTHON CBSI3W HE TONBKO YCKOPSIET CBOE
obpazoBaHue, HO 1, aKTUBHUPYs MpoTenH C, TOPMO3UT MpoLiecC CBEPTHIBAHUS KPOBH.
Hacneocmesennvwiii depuyum npomeuna C u S Ben€T K CHIKCHHIO CKOpOCTH MHaKkTHBamu (akropos VIlla u Va u
COTIPOBOXKIAETCST TpoMOOTHIecKoi Oone3Hpro. Myranms reHa Qakropa V, mpu KOTOpoi cuHTE3upyercs (akrop V,
PE3UCTEHTHBIN K poTenHy C, Takke IPUBOAUT K TPOMOOTEHE3Y.
PoJbL TPOMOOLIMTOB B reMoCTAa3e
CrocobHoCcTh Tt MpUIMNIaTh K MOBPEXIEHHON TOBEPXHOCTH CTEHKH cocya (aares3us) U ApYT K APYyry (arperaws),
CBSI3BIBAThCA C (UOpHMHOM, 00pasys TpoMOOIMTapHBI TPOMO, M CEKPETHPOBAaTh B MECTE IOBPEXKACHHS COCyla
reMOCTaTHYeCKHe (aKTOPHI ONpeeNsieT UX Poib B TEMOCTas3e.
Hupkynmupytomue B kpoBu Tr NMMEOT TUCKOBHIAHYIO (JOPMY M HE NMPWINMAIOT K HETOBPEKAEHHOMY SHIOTEIUIO
COCYZIOB. AIT€3MI0 W arperamyio MpeJoTBpaIlaloT B3aUMHOE OTTAJKMBaHWE 1T W MHTAKTHOTO SHIOTEIHS, a TakkKe
npocrammkiniH (PG 12). Mexanusm aefcTBHS HEKOTOPBIX MHIYKTOPOB M pETpeccopa arperanuy TpoMOOIMTOB
paccmotpeH Ha puc.10.




Ipocranukana obpazyercss U3 apaxuIOHOBOH KHCIOTHI B SHIOTEIUHH COCY/IOB M IOCTYIaeT B KpoBb. CHHTE3 H
CEeKpEIHI0 MPOCTANMKINHA JHIOTEIUAIBHBIMU KIETKAMH CTHMYIHUPYIOT TPOMOWH, TMCTaMHH, aHruoreHsuH Il u
kaummkpenH. OH  jeiicTByeT uYepe3 aJeHWIATHMKIA3HYIO CHCTEMY IIepefadd CHrHaiga. BsanmmopeiicTBue
MIPOCTAMKIIMHA C PEIeNTOPOM BBI3bIBaeT akTuBanmio nporenHknHasbsl A (ITKA). AxruBras [TKA dochopummupyer
U Takum oOpasom aktuBupyeT Ca?*-AT®-azy m Ca®'-TpaHcnokasy. DTO NpPHBOIUT K CHIKEHHIO YPOBHS
comepxanuss Ca?* B murommazme Tr, COXPAaHEHHIO WMM JIMCKOBHMIHOH (OPMBI M CHIKEHHIO CIOCOOHOCTH K
arperamyy.
AxTtuBanys Tr CONMPOBOXAAETCS MOSBICHHMEM Ha TMOBEPXHOCTH IUIa3MaTHYECKOW MEMOpaHBI «-» 3apsHKEHHBIX
y4acTKoB, oOpazoBaHHBIX (ochaTuamiacepruHoM. OCHOBHBIE MHIYKTOPHI aKTHBAIlMM W arperandd TPOMOOLMWTOB -
¢axTop pon Bunnedpanna, koyutares, tpomoun, A1D.
®aktop ¢on BumitedbpaHaa - ITIMKONPOTEHH, NPUCYTCTBYIOIIMH B IUIa3Me KPOBH, PHJOTEIUM COCYIOB U a-
rpa”yisax TpoMOonuToB. IIpyM TOBpeXIEHWM CTEHKH COCYJIOB KOJUIareH, Oa3anbHass MeMOpaHa W MHUOIUTHI
cyOoHoTenust B3auMosielcTBYIOT ¢ Tr mocpeactBoMm ¢akrtopa ¢oH Bumiebpanna. [Tnazmatnueckass membOpana Tr
COJIEP’KUT HECKOJIBKO THIIOB pelenTopoB 3Toro ¢akropa. @aktop ¢on BuineOpanma, B3anmonmeicTBys c
peuenrtopamu, JaeicTByer Ha Tr dyepe3 wuHo3uTondocharHyto cucremy (MdD-cucrema) mepenaum curHana. B
KOHEYHOM HTOTe 3TO MPUBOJAMT K TOBBINIEHUIO cosepkanuss Ca?* B nurommasme Tr M 0Opa3soBaHMIO KOMILIEKCA
KajabMoaynH-4Ca®" - MuosmHKHHa3a. DEPMEHT MHO3MHKHMHA3a B COCTaBE 3TOTO KOMILIEKCa (ocdopuimpyer
COKpaTUTENbHBIN OEOK MHMO3WH, KOTOPBIH B3aHMMOJECHUCTBYET C aKTHHOM C OOpa3oBaHMEM aKTOMHO3WHA
(Tpomboctenuna). B pesymbrare storo Tr mpuoOperaror mmmnoBuaHochepudeckyo (opMmy, OOJETrHaromyr HxX
B3aMMOJICHCTBUE APYT C IPYTOM U C IIOBEPXHOCTBIO MOBPEKAEHHOTO YHIOTEIHS.
CHikeHue KoHUeHTpauuu ¢axropa GoH BumneOpanaa, yMeHbIlIeHHE KOIMYECTBA WM M3MEHEHHE CTPYKTYPBI €ro
peuenTOpOB BEAYT K HApYHMEHUAM aAre3uu W arperanvuu TI’, 4TO COIPOBOXIACTCA KPOBOTOYMBOCTBIO. 9T0
HaOmogatoT mpu cuHzapome beprapa - Cynbe, 00ycIIOBIEHHOM HeAOCTaTKOM penentopa ¢daktopa ¢on
Busnebpania riukonporenna la B Tr, u npu Gone3nn ¢on BumneOpanna BcneactBue nedurmra dakropa ¢oH
Buieopanaa.
Haunbonee BayxHbIe IEpBUYHBIC UHIYKTOPBI aKTUBAWK 1T - TPOMOUH 1 KoiiareH. BzaumoneiicTBre 3TUX OENKOB CO
crnemu(pUUECKMMU PeLeNTOpaMy IIa3MaTHUeCKOi MeMOpaHbl T IpUBOAMT K Mobummzauuu Ca®’ u3 IUIOTHOM
Ty6yﬂﬂpHOﬁ CUCTEMBI B IUTOIUIA3MYy, YTO B KOHCYHOM HTOI'€ BBI3BIBACT UX aAI'€3UI0 1 arperamulo.
Konnaren Bei3piBaeT B Tr axtuBanuio Qocdonunassl Az, KOTOpas OCBOOOXKAAET apaxHIOHOBYIO KHCIOTY U3
¢dochonmunuaoB ux MeMOpaHbl. ApaxHIOHOBash KHUCIIOTa CIYXHT CyOCcTpaToM sl ()epMEHTa IMKIOOKCHICHA3bI
(IOT'). B pesynpraTe peakiuy, KaTaau3HPyeMON IUKIOOKCUTECHA30M, 0Opa3yloTCs IMKIWYECKHE SHIOMEPEKHCH
npocrarimanmue Gy, (PG Gz) w mpocrarmanmua Hy (PG Hz). Dtu mpocrarmavavHbl TON  JACHCTBHEM
TpOMOOKCAaHCHHTETA3bl NPEBPAIIAOTCS B TpOMOOKcaH Aj. Tpombokcan A, cHmkaeT ypoBeHb TAM® u, akTuBUpYs
(ocponunasy C, yckopser oceodoxaeHue Ca®* u3 miotHoit TybyaspHoii cucremsl (puc. 10).
TpomOuH B3aMMOAEHCTBYET €O CIEHU(PHUYECKMM pELEenTOpOM - HHTErPalIbHBIM O€NKOM, HMEIomMM [
TpaHCMEMOpPaHHBIX JAOMEHOB. TpOMOMH aKTHBHpYET PELEeNTOp YaCTHYHBIM IIPOTEONM30M, OTIIEIUIA OT Hero N-
KOHLICBOM TMENTH, HaXOMIAIIUICSd Ha BHEIIHEH IUIa3MaTH4eCKOW IMoBepXHOCTH TpomOoimTa. ClenoBaTenbHO,
TPOMOUH, B OTIMYME OT APYTUX AaKTHUBATOPOB, IEUCTBYET KATAJUTHYECKH, M OJHA MOJIEKyJa TPOMOMHA MOXKET
aKTUBHPOBATh HECKOJIBKO perenTopoB. Ilepenaua curnana ocymectsisercs yepe3 D cucremy, B pe3yibTaTe 4ero
B TpoMOoLUTE NOBbIaeTcs KoHuenTpamus Ca®* u aktupupyercs 11K C.
Mpocraumknux Tpouﬁm Tpombokcan A,
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Puc. 10. MexaHu3Mm AeiicTBHSI POCTANMKINHA, TPOMOOKCAHA.

OO6pasyrommiics KOMIUIEKC KanbMOmyanH-4Ca?*-Muo3nHKnHa3a  (HochOpUIMpyeT MHO3MH, B3aHMOJIEHCTBHE
KOTOpPOTO C aKTHHOM NPUBOAWT K M3MeHeHHIo (opmbl Tr, k mx aaresmm u arperanmu. I1IK C, xpome Toro,
¢dochopmmmpyer Oenok Tr mnexkcrpuH. PochopuIMpoBaHHbIN MIEKCTPUH BBI3BIBACT "PEAKIMIO OCBOOOKICHUS"
coJieprKaIuxcsl B rpaHyiax Ir BTOPUYHBIX MHAYKTOPOB akTWBAIMu M arperanuu Tr. K aTum BemiecTBaM OTHOCST
cozlepKalMecs B TUIOTHBIX TpaHynax Tt AJI®, Ca?*, TJI®, cepoTOHMH, THCTAMHH M TPHCYTCTBYIOIIUE B



ocrpanyinax 6enok B-rpomOorinoOynuH, Gaxkrop ¢on Bumiebpanna, Oenok ¢pubponexTnH, TpombocnonnH u BMK.
TpomOocnoauH ydacTByeT BO B3aHMMOJECWCTBHM TPOMOOIMTOB JAPYr ¢ JpyroM. B-TpomMOorioOynuH CHIKaer
CEeKpEIHMIO TPOCTAIMKINHA W CBS3bIBacT rernapuH. MUOPOHEKTHH HMMeEET LEHTPHI CBSI3BIBAHWS Ul KOJUIareHa,
rernapuHa ¥ TPOMOOIUTOB.

AID conepxurcsa B Tr, a Takke NonajaeT B KpOBb NPHU pa3pylIeHUU IpUTpouuToB. AJ[P B3aUMOAEHCTBYET CO
cnenupUIecCKUMH  pelleNTopaMi ¥ TIOJaBJIIeT AaKTUBHOCTh aJICHMJIATIMKIA3bl. OTO BBI3BIBACT YBEJIHUYCHUE
MOOMITM3AIUY BHYTpUKIeTouHOro Ca?* ¥ B KOHEYHOM MTOre NPUBOIUT K arperanuu TT.

AxtuBanus Tr, TakuM 00pa3oM, CONPOBOXKIAETCS U3MEHEHHEM MX METa0oJm3Ma U OCBOOOXK/IEHHEM OHOJIOTHYECKU
AKTHBHBIX BEIIECTB. OTH BELIECTBA BBI3BIBAIOT MOP(OIOTHUECKHEe W3MEHEHUs, aJre3uio, arperammio 1 |
y4acTBYIOT B 00pa3oBaHUH TpoMOa.

Hapymenne ¢QyHKIMOHANbHONH aKTUBHOCTH PELIENTOPOB M CHCTEMBI BTOPUYHBIX MOCPEAHUKOB | TPUBOAUT K
W3MEHEHHIO MX (YHKIUH U MOXKET SIBUTHCS IPHYMHON psifia 3a00JIeBaHUM, COMPOBOXKIAIONIMXCS TPOMOO3aMH HITH
KpPOBOTEUECHUSMH.

JlekapcTBeHHBIE TIpenapaThl, HapyLIAOUIME arperanuio TPOMOOIMTOB, WCIOIAB3YIOT Ul TPEAYNPekISHUs
BO3HMKHOBEHHS TPOMOO30B. ACHHMPHH (MHTMOMTOp LHMKIOOKCHT'€HA3bl), HUKOTHHOBAs KHUCIOTa (MHTHOUTOP
TpomOoKcaHcuHTeTa3bl) M Ca?*-610KaTOpbl YrHETAKOT arperaldio TPOMOOUMTOB, BIHMsAS Ha pasHbIE BTarlbl
peanu3anuy TpPOMOOT€HHOTO CUTHAJIA.

TpoM0 pacTBOpsieTcs B TEYEHUE HECKOIBKHX JTHEH 1mocie 00pa3oBaHMsI.

®udpuHoaU3 - (epMeHTaTHBHOE paclieIlieHne BOJIOKOH (uOpuHa ¢ oOpa3oBaHHMEM pPacTBOPUMBIX HENTHIOB,
KOTOpBIE YAAJIAIOTCS U3 COCYAUCTOro pycna. Paszpymienne ¢pubpuna B cocraBe TpoMOa IPOUCXOIUT HOJ AeicTBUEM
CEpHHOBO# MPOTEa3bl IIa3MHHA.

Ilna3mun oOpasyercs M3 TUIA3MHHOT€HA TMOJ JIeiiCTBUEM aKTUBATOpoB. HeakTHBHBIH mNpodepMeHT I1a3MHuHa
IUIa3MUHOI'€H CUHTE3UPYETCA B IIEYCHHU, ITOUKAX U KOCTHOM MO3I€.

TkaneBblii akTuBatop miadmuHoreHa (TAII) - mporeonutuueckuii (EpMEHT, COJCPXKAIIMICS B DHIOTEINH
COCYJIOB BCEX TKaHeil, kpome medeHH. [locTymieHue JTOro akTHBaTOpa B KpPOBb YBEIMYMBACTCS MPHU
SMOIIMOHANIFHOM HampsDKeHWH, Oo0NM, BEHO3HOW TpoMOoaMOonuu, ymepeHHOW ¢usuueckoit pabore. TAII
YaCTUYHBIM TPOTCOJIM30M TIIPEBpalIacT HEAaKTUBHBIM IUIa3MHHOTE€H B AaKTHUBHBIA IIJIa3MMH. AKTI/IBaTOpaMI/I
IUIa3MHHOTeHa Takxke ciyxar ¢pakrop Xlla u KamIukpenH.

PactBopenune GpuOpHHOBOrO CrycTKa MPOMCXOIUT NpH B3aumoeicTBun pudpuHa, azmunorena u TAIT (puc. 11).
®opmupoBanue cetyt GHOPUHOBBIX BOJIOKOH NPH 00pa3oBaHHM TPOMOA COIPOBOXKIAETCs cOpOLMel Ha Heil
IUIa3MUHOT€HA U €ro aKTHBAaTOpOB. B Monekyrne mia3sMuHa M INIa3MMHOTE€HAa €CTh YYacTKH, KOMIIEMEHTapHbIE
JoMeHaM (ubpuHa, MpU4EM OHA MOJEKyla IUIa3MHHAa MOXET CBSI3BIBAaTh HECKOJIBKO MOJEKy1 (uoOpuHa.
Mornekysbl TAIl Toxke UMEIOT LEHTPHI CBsA3bIBaHUS ¢ GuOpHHOM. OOpa3yroNMiics U3 IIa3MUHOTEHA O]
nevictBuem TAIT ruazmun ruaponusyer GpuOpuH ¢ oOpa3oBanueM nentuaoB X U Y, akTHBUPYIOIIUX (PUOPHHOIM3,
u nentunoB D u E, ero Topmozsimux. PactBopumeie nentuasl X, Y, D, E moctymaioT B KpOBOTOK U TaM
¢arouurupyrorcs. Pazpyiienue tpomba mpuBOIMT K 0cBOOOKAEeHHIO U3 Hero mia3muHa u TAIL B kpoBsHOoM pycie
nocieHue ObICTPO HHAKTHUBUPYIOTCS ClIeHU(pUIEeCKUMI HHTHOUTOPaMH U YJIaBIUBAIOTCS TIEUCHBIO.

TAII uHrHOUpyeTCss HHTHOUTOPaMHU TKAHEBOTO aKkTHBaTopa IuiasMuHa mepBoro (u-TAII-1) u Broporo (u-TAII-2)
TUIIOB, & TJIa3MHUH - O2-aHTUIIA3MUHOM WJIM APYTUMU MHTHOUTOPAaMU CEPUHOBBIX MPOTEA3.

B moukax cuHTE3upyeTcs NPOTCONIUTHYECKUI aKTHBAaTOp IUIa3MHMHOIE€HAa YPOKHHA3a, KOTopas, IpeBpalas
IUIa3MUHOTEH B IUIA3MHH, CIIOCOOCTBYET OCBOOOKICHHUIO TOYEUHBIX KIIYOOUKOB OT (PMOPHHOBBIX BOJNIOKOH. M3 B-
TeMOJINTHYECKOI0 CTPENTOKOKKA BBIACIIIM OENOK CTPENTOKHHA3y, 00pa3yIoIni KOMIUIEKC ¢ INIa3MHHOTEHOM, B
KOTOPOM IIJIa3MHHOT€H ayTOKAaTATUTUYECKH MIPEBPAIACTCs B IIa3MHUH.

VYpokuHazy, crpentokuHazy W TAIl uCmonb3ylOT mpu TPOMOOIMTHYECKON Tepanuu HH(papKTa MHOKapa,
TpoM003ax BEH M apTepHii, TEMOANANIN3E.

Takue wHrHOMTOPHI (PEpPMEHTOB CBEPTHIBAHMSA KPOBH, KaK 0O2-MaKpOITIOOYIWH, O1-aHTHUTPUIICHH M KOMIUIEKC
aaTutpoMOuH |ll-remapun Taxke 06mama0T HEOONBIIONW GUOPHHOTUTHIECKON aKTHBHOCTHIO.

CHmkenne (UOPMHONUTHYECKOW aKTUBHOCTH KPOBH COMpPOBOXKIaercsa TpomOozamm. HapymeHme paspymieHus
(UOPHHOBOTO Cr'ycTKa MOXET OBITh BBI3BAHO HACIIEACTBEHHBIM Je(QUIMTOM IUIa3MUHO-T€HA WM TeHETHYSCKUM
JIe(heKTOM €ro CTPYKTYphl, CHIDKEHHEM TIIOCTYIUIEHHS B KPOBb AKTHBATOPOB IUTA3MHHOTEHA, MOBBIIICHHEM
coliepaHus B KpoBU MHTHONTOPOB pubpunonmsa (u-TAII-1, u-TAII-2, op-aHTHIIIA3MAHA).
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Puc. 11. Cxema ¢pubpunosnsa. 1 - abcopOupoBaHHBII
Ha (UOPHMHOBOM CT'yCTKE IUIa3MHHOTEH T10/1 JICHCTBHEM
aktuBatopoB (¢aktop Xlla, xammukpenn, TAII)
YaCTHYHBIM TTPOTEOIM30M IpeBpaIaeTcs B IUIA3MHUH; 2
- IUIa3MuH THAponu3yeT ¢uOpuH c o0OpazoBaHMEM
pactBopuMbix nentuaoB X, Y,D, E; 3 - B kpoBoTOKE
TAIl unakTuBHpyercsl crieluUIEeCKUMHU OeNnKaMu M-
TAII-1, wu-TAII-2; 4 - aKTHMBHOCTH IUIa3MHHA

T .
2 GrAHTMnﬂaaMHH CHMXXACTCA 1oa JCHUCTBUEM Hecneun(bnqecxnx
4 XYDE Nt OBYNMH WHTHOMTOPOB CEPHHOBBIX IpoTea3 (02-aHTUILIA3MHHA,
PuGpunosn! » Y, D, E pacteopumuie 02N 02-MaKpOrJIoOy/IMHA, O1-aHTHTPHUIICKHA, KOMIUIEKCa
CIYeTOR NOTIAG B THTRIRION AHTHTPOMOMH-TEIIAPHH).
l AHTUTPOMGUH-renapuH
KposoTok
!
®arounTos
HasBaHue 3a6oneBaHusA dakTop, 06pazoBaHNE KOTOPOro HapyLIEeHo
AdunbpuHoreHemma nam
runo¢pubpuHoreHemumn dakTop |, dubpuHoreH
OncdubpuHoreHemumsa
MnonpoTpombuHemms dakTop I, npoTpombUH
fMnonpoakuyenepuHemua dakTop V, NnpoakuenepuH
f'MnonpoKoHBEPTUHEMMUA ®akrop VI, npokoHBEPTUH
Femodunuu A, B; C dakrtop VI, npoKkoarynaHTHbIA KOMNOHEHT KOMMJIEKCA
¢daKrtopa VIII; aHTUremodunbHbIN
rnobynuH A,B

HacnencrtBeHHble M TNPHOOpPETEHHBIE HApyIICHHWS TIeMOCTa3a MOTYT IIPUBECTH KaK K TIe€MOpparnyecKuM
3a00JIeBaHMAM, XapPAKTEPHU3YIOIIUMCS KPOBOTOYMBOCTBIO, TaK M K TpoMOoTmuyeckoil Oone3nn. OmHako ciemyer
OTMETHTb, YTO TOBBINIEHHAS CKJIOHHOCTh K TpPOMOOOOPa30BaHHIO W BHYTPUCOCYIHCTOMY CBEPTBHIBAHUIO
(TpomOodunum) BcTpedaeTrcss ropasno uaine, 4em remoduiuu. Hampumep, wactora pasHbIX (OpM reMOQHINA
KoneOnercs B pasHbIX crpaHax or 6 mo 18 Ha 100 000 mMyxuuH, B TO BpeMsl Kak TPOMOO(DWIINH, BBI3BAaHHBIC
nedunrom antutpomouna I11, Berpeuatorest y 1-2 6onbhbix Ha 5000, a npu Hepoctatke nporenHa C - y 0HOTO Ha

15 000 uenosexk.

Il Henp AesiTeILHOCTU 00YYAIOIIUXCHA HA 3aHATHH
OO0yuaronmmiics 10/1:KeH 3HATH:

1.Yro Takoe Koaryasuus;

2.Kakwe »Tarsl CBEpTHIBAHUS Pa3jIyaroT;
3.Iepeurcnuth HakTOpbl CBEPTHIBAHHUS,

4.Kax nmpoucxomut odpa3oBanne GuOPUHOBOro (KpacHOT0) TpoMOa;

5.®ubpuHOreH, CTPOCHUE W CBOWCTBA;

6.ommcaTh IePBHIiA ITAIl TeMOKOATYIISINA: TIpeBpaiieHne puOprHOreHa B MOHOMep GpuOprHAa;
7.Kax nmpoucxoaut odpa3BaHue HepacTBOpruMoro renst GpudbpuHa (2 sTam);

8.Onurmte 3 3Tan- crabunu3zaius renst GuopuHa;
9.Kak npoucxoaut perpakuus GuOPHHOBOTO CrycTKa (4 3Tarm);

10.ITpokoarynsHTHBIH ITyTh CBEPTHIBAHUS KPOBH (TPOMOWH, TKAHEBBIN (aKTOp);

11.ITpotuBOCBEPTHIBAIOIIAS CHCTEMA KPOBH;
12. AuTnokarynsHTHas ¢aza (TpomboMoaynuH, nporenH C);

13. Uarnburops! pepMeHTOB cBEepTHIBaHMS KpoBH (aHTHTpoMOUH 111, 02-MakpornoOyavH, o1-aHTHTPHUIICHH,

AQHTUKOHBEPTHH);
14, dubpuHONU3
M OGyuaromuiics 10J15KeH YMeTh:
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

N

1. Hanmcats CXEMY CBCPThIBAHUA KPOBU

111 ITepeyens JabopaTOPHBIX PadoT, HATIATHBIX Mocoduii u cpeacts TCO.
Harusinaele nocoous:
Tadanub! HazBanus Cxema 1. IlepBas daza remokoarymsiun; Tabmuna 1. OcHOBHBIE QYHKIMU U CONEpKaHUE B
iasMe KpoBH (akTopoB cBEpThIBaHMS KpoBH; Pucynku: 1. Ctpoenme ¢ubpuHoreHa; 2. OOpasoBaHHE Teis
¢ubpuna; 3. OOpazoBaHNe aMHUIHOW CBSI3M MEXAY MojeKynaMu ¢puopuHa; 4. [IpokoarynssHTHBINA TyTh CBEPTHIBAHUS
kpoBH.; S.IIporeonnTrdeckas aktuBanus nporpomOunHa (akropom Xa mporpoMOMHa3HOro Komruiekca; 6. Ponb
BuTamMuHa K B MOCTTpaHCISIIMOHHOM KapOOKCHIMPOBAHUH TIYTaMHHOBOW KHUCIOTHI;, 7. CTPYKTypHBIE aHAJIOTH
ButamuHa K aumkymapon m Bapgapun; 8. Cxema HpOKOAryJIsSHTHOTO (BHEUIHEr0) M KOHTaKTHOTO (BHYTPEHHETO)
myTeld cBEpThIBaHMS KpoBH; 9. AHTHKoarynsHTHas ¢aza; 10. MexaHusM aeiicTBHS NpOCTAMKINHA, TPOMOOKCaHa;
11. Cxema ¢pubpuHONMHU3a.
1V Tlepedens BONPOCOB /151 MPOBEPKH NCXOHOI'0 YPOBHS 3HAHMIA:
KpoBs, ee ¢pyHk1mu. benkoBblil criekTp ma3Mbl KpoBU. berku «octpoit Gpas3bn 1 MX KITMHUYECKOe 3HAUCHHE;
XapakTepuCTHKa OCHOBHBIX OEIKOBBIX (YPaKIIMiA TJIa3MbI KPOBH: aJIbOYMUHOB, INIO0YJIHMHOB, (PMOpHUHOreHa;
['inepripoTenHeMus ¥ TUMONPOTEUHEMHUS;
[Tna3MeHHbIe TUMONPOTEH B! U TITUKOIIPOTEU IBI;
HNmMMyHOTrI0OYHHBI, UX KITACChl, CTPYKTYPa, CHHTE3 U POJIb B HIMMYHHUTETE;
depMeHTHI KPOBH M MX KIMHHYECKOE 3HAYCHHE IJIs1 TUarHOCTHKY 3a00J1€BaHHN;
Baxneiimue azorconepikarniue coearnHeHus. OCTaTOUHBIN a30T: a30TeMUs. A30TEMUsI PETEHIIMOHHAS 1
MIPOAYKLIMOHHAS.
be3azoTucThie OpraHn4ecKue KOMIOHEHThI KPOBH.
V TlepeyeHb BONPOCOB /1JIsl MPOBEPKH KOHEYHOT0 YPOBHSI 3HAHMIL:
KpoBb, ee GpyHkumu. benkoblii criekTp mia3mbl KpoBu. benku «octpoit ha3b» 1 UX KIMHIYECKOE 3HAUCHHUE;
XapaKTepuCTHKa OCHOBHBIX OEIIKOBBIX (DPAKIIMiA TJIa3Mbl KPOBH: aJIbOYMUHOB, INIOOYJIHMHOB, (PMOpHUHOreHa;
I'unepnporernHeMHUs U TUIIONIPOTENHEMMUS,;
IIna3smenubIe JIMTIONIPOTEUABI U TTIMKOIIPOTEUABI;
VIMMyHOTTOOYTHHEIL, MX KJIACCHI, CTPYKTYpPa, CHHTE3 U POJIb B UMMYHUTETE;
@DepMeHTHI KPOBU M UX KIMHUYECKOE 3HaUCHHE IJIs1 JUAarHOCTUKHU 3a001eBaHUH;
Baxneiimue azorconepxkaniue coequHeHus. OCTaTOUHBINA a30T: a30TeMuUsl. A30TeMUsI PETEHIIMOHHASA U
MIPOLYKLIMOHHAS.
be3azoructele opraHudecKrue KOMITIOHEHThI KPOBH.
Y0 Takoe KoaryJsuus;
Kakue sTamnsl cBepThIBaHUS Pa3InyaloT;
INepeuncnuts GhakTOphl CBEPTHIBAHUS;
Kak npoucxoaut obpazoBanue GpuOpUHOBOro (KpacHOro) Tpomoa;
dubpHHOreH, CTPOSHHE U CBOICTBA,;
OIUCATh MEPBBIN 3TN TeMOKOATyJISIIUK: peBpatieHre GuoprHOreHa B MoHOMep (HuOpuHa;
Kaxk npoucxomut o6pa3BaHue HepacTBOpUMOro reis ¢pubpuHa (2 starm);
Omuure 3 3tan- crabunu3anus resist GuopuHa;
Kaxk npoucxomut perpakims pudpuHOBOro crycrka (4 srarm);
[IpokoarysisiHTHBIH TyTh CBEPThIBAHUS KPOBU (TPOMOUWH, TKaHEBBIH (akTop);
[IpoTtuBOCBEpTHIBaIOIIAs CHCTEMA KPOBH;
AHTHOKarynsHTHaA (aza (Tpombomonynus, mporeud C);
WHruburops! pepMeHTOB cBEpThIBaHUS KpOBU (aHTUTpOoMOUH 111, 02-MakpornoOyauH, o;-aHTUTPUIICHH,
AHTUKOHBEPTHH);
OuOpUHOIHN3.
VI CamocTosiTenbHast padoTa 00y4aromMXxcs:
CocTaBneHue TECTOB, 3a/1a4 M KPOCCBOP/IOB IO TaHHOW TEME.
Bonpocs! 1J151 caMOCTOSITEJILHOT 0 00yYeHHUsI :
1. Omucanue reMopuIuu A;
2. Poms Tr B remocrase;
3. TlpocranukinuH, pakrop Bummubpannaa;
4. TlepBUYHBIC HHIYKTOPHI AKTUBAIMH |- TPOMOWH U KOJIJIAreH;
VIl Cnucok ucnosib3yeMoil TuTepaTypsl:
Oosi3aTesbHAA:
Bbepesos T.T., KopoBkun b.®. buonoruueckas xumus. Mocksa, 2004. 740 c.
Koncnekr nexknuii.
HsyrkoeBa @.C., Kapsiera 3.A., ['ypuna A.E. u coaBT. Bnoxumust 0CHOBHBIX TPOIIECCOB OOMEHA BEIECTB U
rOpMOHaJIbHAs peryssinus: YdueoHoe nocoodue ¢ rpudpom YMO. Bnanukaskas, 2006. 198 c.
JonosHuTeILHAS:

1. Cesepun E.C., Aneitaukopa T.JI., Ocumio E.B. buoxumus. M.: Menummaa, 2004.164 c.
2. Buoxumudeckue OCHOBBI TaTonoruueckux mpomeccos / [ox pen. E.C.Ceepuna. M.: Menurmna, 2000. 304 c.



16, 18.Moneky/sipHbIe MeXaHU3MBbI HAPYIIeHUH reMocTa3a. BuoxuMnyeckne NPUHIMIIBI KOPPEKIMH
HAPYILECHMIT reMocTa3a. JBOTIOLHA CHCTEeMBbI reMocTa3a. MoJieKy/IsipHble MeXaHU3MbI AHTHOTeHe32,
HMMYHHUTETA, penapanuu.

HccnenoBanust MoKa3ajiy, 4TO MOJABIISOIIEe OONBIIHHCTBO 3a00ICBAHIN COMPOBOXKAACTCS HAPYIICHUIMH
B CHCTeMe reMocrtasa. [laTtonorus reMocTasa BeIpaxKaeTcs MO0 TUIIOKOAryisiueit, 1100 THnepKoaryssiiuei, B psae
CITy4aeB CMEUIAHHBIMH HAPYIICHUSIMH. [ MIMOKOATYJSIIUsS BCTPEYaeTCsl CPAaBHUTEIBHO peke. [IMarHocTHka MpHYUH
THIIOKOATYJISAIMKA HEe BCErla BO3MOXKHA B paMKaX CTaHAAPTHOM, Jake pacIIMpPEeHHOH reMoctasnorpammbl. Kak
MpaBUIO, Takhe OONbHBIC OOCIECAYIOTCS B CHCIHATN3UPOBAHHBIX JICYCOHBIX YUpSKACHUSIX. | Mreproaryssiueit
cTpajaer Oombioe 4Yuciao marueHToB. OHa MPOSBISETCS Y MAIMEHTOB B BHAEC TPOMOO30B, TPOMOIMOONHHA HITH
TPOMOODUITHYECKOrO COCTOSHMA. J[MarHOCTHKA, JICYCHHE W KOHTPOIb TEpalHd, KakK MPaBUIIO, TPOBOMSITCS B
JIe4eOHBIX YUpPEeXKASHUAX 001ero mpoduis.

I'unokoaryasinus. I'emopparnyeckue 3a001eBaHusl.

Iunokoarysasuus KIMHHYECKH TMPOSBISAETCS TeMOPPArHuecKUM CHHAPOMOM - PasiWYHOTO poja
KPOBOMBIHUSHUAMH MIIH KPOBOTCUCHHSMH, MO3TOMY 3a0OJNeBaHUs HA3bIBAIOTCS remopparndeckumu. OHH MOryYT
OBITH CBSI3aHBI

- C IaToJIorue TpOMOOIUTOB,

- C maJIeHUEM HIDKE TTI0pora Koaryisiy (GakTopoB CBEPTHIBAHUS KPOBH,

- ¢ ”HruOMpoBaHreM (aKTOPOB CBEPTHIBAHHUS KPOBH,

- ¢ TuneppUOPHHOIU3OM,

- C MMaTOJIOTHEN CTPYKTYPBI KAITUILIAPOB.

3aboneBaHust MOTYT OBITh BPOXKAEHHBIMU HIIH IIPHOOPETCHHBIMHU.

ITaToJi0rdusi TPOM OOLMTAPHOIO 3BEHA.

[Taronoruss TpoMOOIMTOB  BBIpaXKaercs JIMOO TPOMOOLMTONEHUEW (CHIKEHHEM  COICpIKaHHS
TpOMOOLIMTOB), JINOO TpoMOoOIMTONATHEH — HapylieHHeM UX (yHKIMU. [Ipy qaHHBIX BUAAX MATOJIOMU U3MEHSIETCS
KaKk MUHMMYM TPOMOOLMTApHO-COCYAMCTOE 3BEHO IeMocTas3a. Takas maTojlorus, Kak IMPaBUIO, COMPOBOXKAACTCS
MUKPOLUPKYJIATOPHBIM ~ II€TEXUaIbHO-CUHSIYKOBBIM ~THUIIOM KPOBOTOYMBOCTH, HPH KOTOPOM  HabIrogaercs
HOSIBJICHHUE TIETEXUI U MEJIKUX CHHAYKOB Ha KOXKE KOHEYHOCTEH U TYJIOBHIIA, HOCOBBIE KPOBOTEUCHNUS, MEHOPPArus,
rematypus. HapymeHus MoryT ObITh HAcIeICTBEHHBIMH HIHM NPUOOPETEHHBIMH. TpoMOOLMTO3 — IOBBILICHHE
ypoBHs TpoMmOonuToB. OH MOXET CONPOBOXKAATHCSA TIEeMOpPparusiMH WiIM TpomMOO3aMH B 3aBHCHMOCTH OT
COXpaHHOCTH (QYHKIMU TPOMOOUUTOB. TPOMOOIIMTO3 UMEET TOINBKO MPHOOPETEHHBIH XapaKTep.

TpoMOGonuTONEHUS — CHIKEHUE COZlepKaHus TpOMOOIMTOB Hike 150 Thic./MiL.

OcCHOBHBIE HAaCIIEACTBEHHbIE TpOMOOIMTOMEeHHH: CcHHIpoMbl PaHkoHH, Buckorra-Ongpuxa, aHomamus Mbos-
XerrimHa.

[IpuobpereHnas TpOMOOIUTONIEHHSI MOXKET OBITh CBSI3aHA:

- C HapylLIeHHeM 00pa30BaHMs TPOMOOUTOB P CHCTEMHBIX TEMaTOIOTHYECKUX 3a00JIeBaHMAX,

- C TIOBBIIIICHHBIM TTOTPEOIICHIEM KPOBSHBIX ITacTHHOK ([IBC-cuaapom, aHTHOMaTo3).

- C TNOBBILEHHBIM pa3pymeHHeM TpoMOOIMTOB (runepciuiernsM, BUY-unpexuus, cucremMHas KpacHas

BOJTYAHKA, BBEJICHHE JIEKAPCTB, TOM YHCIIE TeTIaprHa, IOBTOPHBIE reMoTpanchy3uu u 1p.). B 6onpmmHcTBE

CITydaeB JaHHBIN B TPOMOOITUTOIICHUH CBSI3aH C UMMYHHOH TaTOJIOTHEH.

IIpn monmo3peHnMu Ha TPOMOOLMTONEHHWIO MPOBOAAT IOJACYET TPOMOOIWTOB, OLEHUBAIOT HX DPa3MED,
OIIPEIETISIIOT BpeMsl KpoBOoTedeHHs. IIpm ayrOoMMMyHHBIX TIPOIECCaX XapaKTEpHO TMOSBICHHE THIAHTCKUX
TpoMOOIIMTOB. Bpems kpoBoTeueHNS y OONBIIMHCTBA MALMEHTOB C TPOMOOIUTONICHHUEH YAIMHEHO.

TpombonuTonaTn — Oo0bEeMHAs TPYIIIa Pa3sHOPONHBIX 3aboneBaHMiA. Bombimoe mecTto B 3TOH Tpymme

3aHAMAIOT BPOJXKACHHBIE HAPYIICHUS (QYHKINH TPOMOOIMTOB: IE(PEKTHl PEIENTOPOB TPOMOOIMTOB (HAIpUMED,
nedext I'n Ib — curnpom beprapa-Cynwe, nedext I'n IIbllla — Tpombactenus [ manmana), aHoManuu TpaHyIl IyJaa
XpaHEeHHs, HapylIeHne MeTaboIn3Ma apaxu0HOBOH KHCIIOTHI.

Bomesns BunmneOpanma cBsizana ¢ myrtammenn ¢akrtopa VWF u sBisieTcs ClleACTBHEM KadeCTBEHHBIX WITH
KOJIMYECTBEHHBIX HapymeHui (pakropa Bunedparmga. CTporo roBopsi, OHa He OTHOCHTCSA K TPOMOOIUTOMATHSIM, HO
aHOMAJIBHBIN (DaKTOp HapyHIAeT aJre3ui0 TPOMOOIIMTOB M MPUBOAMT K TMOSBIICHHUIO TEMOPPArHYecKOro CHHIAPOMA,
TIPOSIBJICHUS] KOTOPOT'O 3aBUCAT OT THIa Ooe3Hu. boneroT kak MyX4YUHBI, TaK 1 KSHITHHBI.

Hapymenne ¢yHKImn TpoMOOIMTOB, CHIKEHHE UX TPOMOOIUIACTHYECKOW aKTHBHOCTH M, KaK CIIE/ICTBUE,
TIOBBIIIEHHYIO KPOBOTOYHBOCTh MOTYT BBI3BIBATh JIEKAPCTBA, CHCTEMHBIE TeMaTONIOTMIECKHe 3a00IeBaHus, ypeMus,
MapanpoTenHEMHUs U AUCTIIO0yITMHEMHSI.



JlocTyITHBIMM MeTO/aMH OLICHKH TPOMOOIIMTApHOTO 3BEHA reMocTas3a SIBISIFOTCS: IOJCYET KOJIMYEeCTBa
TpOMOOITMTOB, ONpEAETICHUE MX pa3Mepa, OLEHKa MOP(OJIOrHMH KPOBSHBIX IUIACTUHOK M ONpenesieHHe BPEeMEeHH
KpoBoTeueHnsl. KonnuecTBo TpoMOOIMTOB NIPH ITATOJIOTHH KPOBSHBIX IUTACTHHOK MOXET OBITh HOPMAJIBHO WU
CHIDKEHO, BpeMs KpOBOTEUEHH Halle ymnHeHo. [Ipu TpoMOonuTonaTusix, CBsI3aHHBIX ¢ Ae(heKTOM IyJjia XpaHeHUs
OENKOBBIX T'paHyJl, HapyIIaeTcs MPOKpAIINBAHUE dTHX IPaHyN B Ma3ke KPOBH (CHHIPOM «CEPBIX» TPOMOOITUTOB).
[Tpu Hekoropsix TpomOomuTonarusx ymmuasercs AUTB u I1B (mporpomOun B % mo KBHKy, COOTBETCTBEHHO,
CHIKaeTcs). B yclIoBUSIX CHEenMaI3HpOBaHHOIO JIeueOHOro ydpekaeHus it AudepeHaIbHOl THarHOCTUKH
OIPENIENISAIOT JONOJHUTENILHO cojepxanue Qaktopa BwmmieOpanma, dakropa VI, onenuBaroT arperamnuio
TpoMOOIIMTOB ¢ aapeHasuHOM, AJ®D, KomjgareHOM, pPHUCTOLIETHHOM, apaxHWIOHOBOH KHCIOTOH W APYIUMH
WHIIyKTOPaMH arperamyu.

I'emopparnyeckue KoaryJionaTuu.

K nmanHO# rpymnme maToioruu OTHOCSTCS 3a00J1eBaHusl, 00YCIIOBICHHbIE TePUIIUTOM WM HHTHOUPOBaHHEM
(haKTOpOB CBEPTHIBAHUS KPOBHU U TUTIEPPUOPHHOINZ0M.

Hedunur daktopoB MoxeT OBITH BPOXKACHHBIM, T'€HETHYECKH OOYCIOBJIEHHBIM, WM MPUOOPETEHHBIM.
Bpoxxaennsiit nedpunur (GakTopoB COMPOBOXKIAECTCS KPOBOTOYMBOCTHIO reMaTroMHoro Tuma. [Ipum nanHOM TuHIE
KPOBOTOYHMBOCTH MU HEOOJBIIMX YIIHMOaX BO3HHKAIOT KPOBOMIJIMSHHS B MOJOCTH CYyCTaBOB, KHMBOTA, MO (haciuu
u 1p. Y OONBHBIX HAOMIOAAETCs OTCPOUYCHHOE (uepe3 1-2 4) KPOBOTEUCHHE U3 PAHBI MOCNIE ONEPAIlUH, ITUTEIHHOE
KPOBOTEUEHHWE M3 JIYHKM Tocle ynaneHus 3yba. MHorma BeTpedaercsi CMEIIAHHBIM — e€MaTOMHO-
MUKPOLUPKYJIATOPHBIN WM MUKPOLMPKYJIATOPHBIN TUII KPOBOTOYUBOCTH.

BpoxneHHblid 1euIUT (akToOpoB OOYCIOBJIEH TE€HETHYECKHMH HapylleHHsMU. B HacTosmee Bpems
BBIABJICHBI 336OHeBaHI/I$I, CBs3aHHBIC C lleq)eKTaMI/I BCEX (baKTOpOB CBEPThIBAHUSA IIJIa3MbI, XOTA BCTPCYAIOTCA OHU
KpaitHe peako. Hawbonee pacmpocTpaHeHHBIMH sBISIFOTCA remoduins A (HemoctaTok (akropa VI, wacrora
Bcrpeyaemoct 100 GonmbHbix Ha 1 MuH. Hacenenus), u remodwunus B (Hemocratok dakropa IX, wacrora
BcTpeuaemoct 20 GonbHBIX Ha 1 MiH. Hacesnenus). O0a BuAa reMO(WIMK CUEIUICHBI C MOJIOM, MOTOMY OOJEI0T
TOJBKO MallbuuKku. BriepBbie Oosie3Hb Obuia onmcana B BaBunoHckom Tanmyne B 5 Beke B CBSI3M C HAJIMYHEM
CIIy4aeB CMEPTEJIbHOTO KPOBOTCUCHHUS Yy MAalb4YUMKOB IIocie oOpe3anus. [emopmiams npencraBisier coOoi
BBIPAXKEHHOE HapYIICHUE CBEPTHIBAHUS KPOBH C KPOBOMIMAHUAMY B HOIKOXKHYIO KJICTYATKY, CYCTaBbI M MBILIIBI U
MOCIIEYIOIIMM HOBPEXKICHHEM JaHHBIX OpraHOB M HEpBOB. KpoBoTeueHus y reMoHIHKoB Oe3 JIUeHUs IPUBOAAT
K CMEpTH.

[IpuobpereHHass TMIIOKOATYISLUS MOXKET ObITh CBA3aHa C moTpednenueM ¢akropoB (JIBC-cunmpom),
HaJlM4MeM HMHTHOMTOPOB K (hakTopaM, ¢ THIep(HOPHHONN30M, C JICUCHHEM AHTHKOAryJISHTaMH, C IHaTOJIOrHeH
NIEYEeHH U ¢ HEKOTOPBIMU IPYrUMH 3a00IeBaHUSIMH.

Hawubonee vactoli U KIMHUYECKH BAKHOM MPUYMHON THUIIOKOATYJSIMHU sIBIsieTcs AeuuUT BuTamMuH K-
3aBUCUMBIX (akTopoB. Buramun K uwactudHO cHHTE3MpyeTcs B KHIIEYHHKE, YaCTHYHO IOCTyHaeT ¢ muieid. OH
OTHOCHUTCS K KHPOPACTBOPHMBIM BHTaMHHAM, IIO3TOMY JUISl €TO BCACBIBAHUS HEOOXOOMMO NPUCYTCTBUE YKETYHBIX
KHUCJIOT JKeITYM KaK dMYJIBIaTOpOB KHPOB, H MaHKpeaTHdeckol jaunasbl. [lpu neduumre BuramuHa K, BpoxaeHHOM
WA PHOOPETEHHOM, B IIEUYEHH HapyIlIaeTcs cHHTe3 BuTaMuH-K-3aBucuMbix ¢akxrtopor — IV, IX, X u I, a taxxke
nporenHoB C u S. Buramun K HeoOxomum Ha mocnenneil craauu oOpazoBaHusi (akTopoB. DakTophI,
obpasyrommecs: 6e3 Buramuna K, He moryr obecneumBaTh MOMHOIEHHBIH remocta3. Onu HaszpBaroTcs PIVKA-
(akTopaMH U MOTYT OBIT OIPEIENICHbl IMMYHOJIOTUYECKUMH METOIaMH.

[NprunHaMu nepunyTa MOITHOLIEHHBIX BUTAMHH-K-3aBUCUMBIX (JaKTOPOB MOT'YT OBITb:

- HapylIeHHe CHHTe3a BUTaMUHA K y HeZTOHOIIEHHBIX HOBOPOKICHHBIX,

- HEJOCTaTOYHOE MOCTYIUIeHHe BHTaMHHA K W3 KUIIEYHWKa Npu AWCOAKTEpHO3ax, JUIUTEIHFHOM IIpHEME

AQHTHOMOTHKOB LIMPOKOTO CHEKTpa JEHCTBHS, TIPH PE3EKLIN TOHKON KUILIKH,

- HapylIeHHe BcackiBaHus BUTamuHa K npu xonecrase,

- IpHEM aHTaroHUCTOB BUTaMUHa K — opanbHBIX aHTHKOAryIsiHTOB (BapdapyH U 1p. ).

I'mmokoarynmsuus ¢ reMopparueid MOXXeT NPOSBISTHCS NMPU psfe OOMIMX W CHCTEMHBIX 3a0oJieBaHMIl M
cocTosHUH. 3a00IeBaHus TIEYCHN C HAPYIIICHHEM CHHTETHYECKON ()YHKIIMU IMPUBOIAT K CHIDKCHHIO BCEX (PaKTOPOB,
kpome Xl (cMm. Tab6mn.2). Ilpu amumnonnose nHabmomaercst aedpunmt dakropa X, CBS3aHHBIA C MOTJIOMICHHEM
naHHoro (akropa ammnonnoMm. [Ipm HedpoTndeckom cuHApoMme cHIDKaeTcs ypoBeHb (akrtopa VIl B cBs3m ¢
N30BITOYHBIM BBIICNICHHEM JTAHHOTO (akTopa ¢ Mouoi. [Ipr HEKOTOPBIX BHAaxX MATOJIOTMH HAOIOAAETCS TOSIBIICHHE
AHTUTEN K Pa3IMdHBIM (PAKTOpaMm, YTO NMPHBOJUT K MHTHOMPOBAHMIO (DAKTOPOB, MOSBICHHUIO T'€MOPParndeckoro
CHHIpPOMAa W YUIMHCHUIO BPEMEHM CBEPTHIBAHMSA B TEX TeCTax, INe JAaHHBIM (akTop 3anercTBoBaH. Hammume



aHTuTeN K QaxkropaMm (UKCHPOBAJIOCH IPU JIEHKO3aX, MHEIOHUCIUIA3UAX, COJIMIHBIX OIyXOJsX, MMMYHHO-
QIJIEprUYecKuX CHHApPOMAax, NPH YKycax OC, Ha KOHEYHOM OdTare OepeMEHHOCTH M B PaHHEM IIOCIEPOIOBOM
niepriozie, U aAp. Haubonee vacro anturena obpasyrotes k ¢daxropam VIII u Bumutebpanna, a Takxe K gpaxropam 1X,
V, VI ull.

[lepBuuHOE BBISIBIEHHE TE€MOPPAarMyecKOd KOAaryJaomaTHHd BO3MOXKHO TIOCJE TIPOBEIEHHS TECTOB
CTaHAApPTHOM KOaryJliorpaMMBbl 10 y/UIMHEHHIO BPEMEHH CBEPTHIBAHUS IUIa3MbI B TOM TECTE€, B KOTOPOM Y4acTBYeT
nedunmtHei dakrop. Tak, npu gepuuure paxropa VIl ymmunsercs 1B, a npu gepunnre dpakxropos VI, X u XI
— AYTB, npu pedpunmre mnporpombuna (dakrop Il) Oyayr yamuHeHsl oba mokasatens u T.0. B
CHELUATM3UPOBAHHBIX JIEYEOHBIX YUpEeXKAEHUAX audQepeHnraibHas JUarHOCTHKA OCYIIECTBIAETCS ITyTeM
TIPOBEACHUS YTOUHSIONIUX TECTOB.

[MapanpoTrenHsl U KpUOTIOOYJIMHBI, KOTOpBIE 00pa3yloTcsi Hauboiee 4acTo NMpH MMMYHOKOMILIEKCHBIX
3a00JIeBaHMAX M HEOIUIACTUYECKUX IPOIIeccax, HapyllaloT He TOJbKO (PYHKIMH TPOMOOLMTOB, KaK YKa3bIBaJIOCh
paHee, HO W BIUSIOT Ha pE3yIbTaTbl HEKOTOPHIX TECTOB IJIa3MEHHOTO TIeMOCTa3a. Y UIMHEHHE BpEMEHH
CBEpPTHIBAHUS TUIA3MbI B TPOMOHMHOBOM TecTe€ NPU HOPMAJIbHOM COJEpKaHMM (PMOPHHOI€HA W OTCYTCTBHUH
tpomOunemun (I11® u POMK He yBenuyeHbl), Kak MPaBHJIO, CBSI3aHO C MapampoTeWHAMH, KOTOPHIC HAPYIIAIOT
B3auMoyeiicTBue TpomMOuHa ¢ (UOPUHOrEHOM U TIPEMSATCTBYIOT HoinMepu3auuu ¢uopuHa. OmHOBpeMEHHOE
yuinaenre AUTB u [1B B psine ciryqaeB MoxeT ObITh 00YCITOBJICHO HAJTMYHEM KPUOTIO0YIMHOB.

OnHOM U3 NPUYMH reMOpPParnveckol KoaryaonaThuy sBiseTcs runephuoprHonu3 (aKTuBHBIN GUOpHHONN3,

¢ubpuHONIUTHYECKOE cocTosHMe). B  (u3nonornueckux ycioBHSX IUIA3MHH B KpPOBOTOKE HEHTpaiau3yercs
€CTECTBEHHBIMH WHrHOMTOpaMH, ¥ (UOPUHOIM3 OrpaHWuYeH 30HOM (UOpMHOOOpa3oBaHMs, TO  €CTh
reMOoCTaTHYeCKOi MpoOKkoi. POHOBas aKTHBHOCTh (PMOPHHOMM3A B TJIa3Me KPOBH JIOCTATOYHO Majia. Y JKEHIIMH BO
BpeMsi MEHCTpyallud HaOJIoaeTcsl JIOKaJibHas akTHBalus (UOpUHONIM3a B COCylIaX MaTKW, 4YTO 00eCIeYrBaeT
OTCYTCTBHE CI'YCTKOB M OECHPEISITCTBEHHOE BBITEKaHUE KPOBHU. [IpM MaToNOrMueckux COCTOSHHAX (PUOPHHOIH3
MOXKET OBbITh I'€HEepaJM30BAaHHBIM, OXBaThiBas W (UOpHH crycrtka, W (uOpHHOreH miasmbl KpoBH. KimHnuecku
runepGUOPUHOIHN3 MPOABIIAETCS KPOBOTECUESHHUSMH, a IIPU UCTOLCHUH IIa3MUHOI€Ha — TPOMOO3aMH.

Beigensitor nepBudHbIA M BTOpUYHBIA runepduopunonus. [lepBuuHblil runepGUOPUHOIN3 BBI3BIBACTCS
THIepIula3MUHEMHEH P IOCTYIUICHHE B KPOBb OOJNBIINX KOJINYECTB aKTHBATOPOB IIa3MuHOreHa. OH MOXKeT OBITh
BBI3BAaH (PU3MUECKON HArpy3KOH, CTPECCOM MIIM BEHO3HBIM CTa30M, OIYXOJISIMH, KOTOPBIC BBIACISAIOT AKTHBATOPEI
¢udpuHONMM3a (OMyXONM SUYHUKOB, IOMKETYIOYHOM >KeNe3bl, IPOCTaThl, KHIICYHHWKA, IMPOMHETOLUTAPHBIHI
JeHK03), XUPYPrMYeCKMMH BMELIATEeNbCTBAMM HA OpraHax, OOraTelX axkTUBaTOpamMH (GuOpHHONIHM3a (JIErKue,
Npe/ICTaTeNIbHAs, MOPKENy04Hasl ¥ IMUTOBHIHAS kene3bl). Kpaiine penko runephuOprHONM3 HaOI0maeTCsl npu
HACJIEACTBEHHOM H30BITKE TKAHEBOI'O AKTHBAaTOpa IUIa3MUHOreHa (t-PA) wiam mpu HaclIeZCTBEHHOM HeNOCTAaTKe
OCHOBHOT'O HHTHOHMTOpA TIa3MHUHA O2-aHTUILIa3MUHA.

Bropuunelii  ¢uOpuHONHM3 pa3BHBaeTCs B OTBET Ha BHYTPHUCOCYIHCTOE CBEPTHIBAHHE KPOBH,
TpoMOAIMOOIIMYECKHE TPOIECChl Pa3jIMYHON JIOKAIM3alMd WM BBelieHHe (DUOPHHOIMTUKOB (CTPENTOKHUHA3A,
akTiM3e W Jp.). AxrtuBaius (QuOpHHONM3a TakKe HAONIOMAeTCs IPU  MACCHBHBIX — MEPETMBaHHIX
KOHCEpBUPOBAHHOM KPOBU, MHO)KECTBEHHBIX TPaBMaX, CEIICHCE.

JlabopatopHo THIEpPUOPHHOIN3 MOKHO BBIBHTH B TECT€ C JIM3WCOM J3YIIIOOYIMHOBOTO CTyCTKa
(¢pubpuHOonMTHUECKass akTUBHOCTE - DAK) um Meromom TtpomOosnmacrorpaduu WM  TPOMOOIIACTOMETPHUHU.
Bo3moXxHO onpesieneHne ypoBHsI IIa3MUHOTEHa.

I'unepkoaryasuus.

CocTosiHMS, CBSI3aHHBIE C THUIEPKOATyJSIIMEH, BCTPEYAIOTCS YacTO, WX JAWArHOCTHKA W JICUYCHHE B
OOJIBIIIMHCTBE CTy9aeB MPOBOJUTCSA B PaAMKaX JICUEOHBIX YIPESKICHUIN 0OIIETO MPOQIIISL.

Jis  manuWeHToB  MAHHOW TPYNIIBI  XapakTepHO TMOHSATHE TPOMOOQWIMKM — HAKIOHHOCTH K
TpoMO00OPa30BaHMIO, OBBIIICHNIO BSI3KOCTH KPOBH, arperaid TPOMOOLIMTOB, CHIKEHHIO aHTHKOATYIISILIMOHHOTO
MoTeHIMana. TpoMOopuinus MOXET NPHUBOAWTH K Pa3BUTHIO apTEPHAIbHBIX M BEHO3HBIX TPOMOO30B W
TpOMOIMOOITHIA.

AprepHuanbHble W BHYTPHCEpIEYHBIE TPOMOO3BI, KaK MPaBHIIO, OOYCIOBICHBI M3MEHEHHEM COCYIHCTON
CTCHKH, HAalpUMep, IIPH aTePOCKIIEPO3€e, U aKTHUBAIMEH TPOMOOIIUTOB. ApTepHaibHbIe TPOMOO3HI TAK)KE MOT'YT OBITH
CBSI3aHBI C HAJTMYMEM BOJYAHOYHOTO AHTHUKOATYJSHTA WJIM CO CHIDKCHHEM YpPOBHS aHTHKOATYJISTHTOB. OOBIYHO 3TO
MIPUCTEHOYHBIE Oenble TPOMOBI, CKIOHHBIE K OTPBIBY. KiHMHHYECKH apTepHaibHBIE TPOMOO3BI MPOSBISIIOTCS
TIpeKpamieHneM QyHKIUHE MOpakKeHHOTro TPOMOO30M OpraHa, HanpuMep, HHPapKTOM MHOKapAa MK HHCYJIETOM.



[NosiBiieHMe BEHO3HBIX TPOMOO30B CBS3aHO C TUIEPKOATYISIHEH W CTa30M KPOBH. JTO Hallle KpacHbBIE
TpOMOBI, TOJHOCTBIO 3aKpPBIBAIOIINE MPOCBET cocyna. KiMHMYECKW BEHO3HBIH TPOMOO3 TIPOSIBISIETCS B BHIE
60JIeBOTr0 CHHIPOMA C MECTHBIM MTOKPACHEHHEM U TTOBBIIICHUEM TEMIIEPaTyphI.

Kak mpu aprepuanbHOM, Tak M IPH BEHO3HOM TpoMO03e, 0COOEHHO TpH TpoMmOo3e TIyOOKHX BeH Oerpa,
MOXET OBITh OTPBIB TpoMmOa C Mmocienyromer TpomOIMOomueit nerounodt aprepum (TDJIA), cocymoB Mo3ra
(WIeMuYecKuii MHCYIBT) U APYIUX MEJIKHX WM KPYIHBIX COCYIOB. TpoMO3MOOIHs pH apTepHaIbHBIX TPOMO03ax
MOXeT OBITh BBI3BaHA HAPYIIEHHEM PUTMa CEPJICYHBIX COKPAILCHUH, HaIpUMep, MeplaTeIbHOM apUTMHEH.

[NostBieHME TPOMOOTHYECKUX OCIIOKHEHHH CBSI3BIBAIOT KaK C HACJIEICTBEHHBIMU, TaK M C IPUOOPETEHHBIMHU
(axTopamu.

[IpuobpereHnbie (HakTOpbl MOXHO YCIOBHO pas[eluTh Ha 2 TPYNNbL: (akTopbl, CBS3aHHBIE C
0COOEHHOCTSIMU (DU3HOJIOTHU M 00pa30M >KU3HHM (BO3pACT, MO, IMeTa, KypeHHe, THITOJMHAMHS, MOBBIIICHHAs Macca
Tena, 0epeMEHHOCTh), M BTOPUYHBIE HApYLIEHUsI, 00YCIIOBJICHHBIE IPYIUM 3a00JICBaHUEM.

Krnaccudukanys 0oCHOBHBIX BUIOB TPOMOO(HIHI.

1. Temopeonoruueckue GpopMbl IPH MHUEIONPOTUPEPATUBHBIX 32a00I€BaHUAX, TTOTUIIIOOYIINIX, HAPYIICHHUIX
o0bemMa 1 OPMBI SPUTPOIUTOB (TEMOIIIOOMHONATHH, (DEPMEHTONATUH | JIp.), TIPH MOBBIIICHHOH BSI3KOCTH
KpOBH (TapanpoTeMHEMUH, THIepUOPUHOreHEMUH, TaMMaraThy).

2. ®opMmBbl, CBSI3aHHBIE C COCYANCTO-TPOMOOIIMTAPHBIM T€MOCTa30M: TPOMOOIIMTO3bI, MOBBIIICHHAS arperawus
TPOMOOIMTOB, YBEJIMYEHNE MPOAYKIIMU (akropa Buiedbpanaa, munkue TpoMOOIUTHL U IIp.

3.  ®opmbl, 00yCIOBIEHHbIE JEDUIIMTOM HIM aHOMAIHUAMH (M3HOJIOTMYECKHX aHTHKOATYIISTHTOB: NEQUIUT U
aHOMaJIMU aHTHTpoMOuHa, rporerHa C 1 S u ap.

4. ®opmbl, CBs3aHHBIE C JeQUIMTOM, THUMEPHPONYKIHEH WIH aHOMAMSIMHU IUIa3MEHHBIX (DaKTOpOB

CBEPTHIBAHUSI KPOBH.

®dopmbl, CBsI3aHHBIE C HAPYILIEHUEM (HHOPUHONIU3A.

Merabonuueckre (GopMbl (aTepPOCKIEPO3, CaXapHbIi NHAOET, THICPIUITUACMUS, THIICPIUIONPOTCHHEMUS
(a), THITPErOMOLIUCTEHEMHS ).

7. AyTOMMMYHHblE W HMHQEKIMOHHO-UMMYHHbIE (OpMbI (aHTU(GOCHONUIHUIHBIA CHHAPOM, aIepro3bl U
Jpyrue UMMYHHbIE 3a00JeBaHMS, UMMYHHBIE U BHUPYCHBIE TPOMOOBACKYIIUTHI, TPOMOOreMOpparniecKue
JMXOpalKy, OaKTepUaIbHBIA SHIOKAPIUT U IPYrHe BUIIBI XPOHOCEIICHCA).

8. [Ilapaneoruiactuueckue TpoMOIMOOINYECKHE CHHIPOMBI (TPOMOOTHYECKHE OCIOXKHEHHMsS MPU BCEX BUAAX
paka, XUpyprudecKix U XMMHOTEPareBTUYECKUX BMEIIATENIbCTBAX ).

9. StporenHble (oOpMBI (KaTeTepu3alysi, HPOTE3bl COCYIOB, KaBajJbHble (QWIBTPBL, TPaHCIUIAHTALMA
CTBOJIOBBIX KJICTOK, JIGKAPCTBEHHbIE ()OPMBI — JI€UEHHE KOHLCHTpaTaMH aKTHBHPOBAHHBIX (HhaKTOpOB,
reapyHOM, aKTUBATOpaMH IUIa3MHHOTeHa, IPHEM F'OPMOHAIBHBIX KOHTPALIEITHBOB U AP.).

10. Kom6unupoBaHHbIe (OpMBI.

Takum o0pa3oM, OONBIIMHCTBO MALMEHTOB CTAallMOHApPa M IIMPOKMH KOHTHUHTCHT IOMUKIMHHYECKUX
OOJIBHBIX HY)KIAIOTCS B OINPENENICHNH [TapaMeTPOB CBEPTHIBAHMS KPOBH U JajbHEHIIeM MOHUTOPUHIE KOATYIISLIIH.

o g

Tp0M60¢)qulteCKue COCMOARUA MOCYm OblMb GbIAGNEHBL C nomouibro ﬂaﬁopamopmﬂx mecmoe, ompasicarouiux
CKJIOHHOCMb K 2UNEPKOoazyiayuu.

Jns obcnenoBaHus OONBHBIX € IOAO3PEHHEM Ha TPOMOOQMINIO, MCHONB3YIOT IBE TPYIIBI TECTOB. B
MIEPBYIO TPYIMITy BXOAAT MapKephl aKTUBALUK CBEPTHIBAHUS KPOBU. DTH TECTHI, KaK MPAaBUIIO, JOCTYITHBI OOBIYHOM
KIIMHHUKO-THarHOCTHYECKOH J1abopaTopuu. OHH MTO3BOJSIIOT BEIBUTH THUIIEPKOATYISILIMIO, HO HE NAOT HH(POpPMAUH

00 ee mpuumnax. K mannoi rpymme tectoB otHocutcs IIB (ykopouenme), AUTB (ykopouenwme), ¢puOpuHOreH
(pocrt), TB (m3menenue), mapkepsl TpomOuHemun (yBemmdenune POMK, TT®D, /I-numepoB).

TecTbl Ha BbIABIEGHHE NPUYMH TPOMOOQWINM MPOBOIATCS B OONBIIMHCTBE CIy4aeB IIOCIE IIOCTAHOBKU
TECTOB NEPBOM IPYNIBI M KyIHpoBaHHsA TpoMOo3a. Hampumep, ompeneneHue KOHLIEHTPaLMH TOMOLMCTEHHA WIIH
BBISIBJICHHE HACJEACTBEHHOW aHOManuu (aktopoB. K cokaneHHio, nmpuyuHa TpoMOO(WINK YyCTaHABIMBACTCS
JIaJIEKO HE BO BCEX CITyJasiX.

B mocnennee Bpems Oonblioe BHUMaHHE YIEISETCS THIIEPTOMOLMCTEHMHEMHN W aHTH(OCHOIHITHIHOMY

CHHIIPOMY.

I'mnepromouncrenHeMust

SIBIICTCA TOKa3aHHBIM (DaKTOPOM pHCKAa Pa3BUTHSA KaK apTepPHANTBHOTO, TaK W BEHO3HOT'O Tpombo3a.
MorekymnsipHbIe MEXaHH3MBI TPOMOOTEHHOTO ISHCTBHUS TOMOIIMCTENHA HE HICHTU(UITNPOBAHEL.

TomorucrenH — cepocoepxaiias aMHAHOKUCIIOTA, TPOMEKYTOUHBINA MPOAYKT OOMEHA He3aMEHUMOM
aMUHOKHCIIOTEI METHOHIHA.

l'umeproMonrcTenHEMUS MOXKET OBITH

M BpO)K,ZIeHHOfI, CBSI3aHHOM C Z[e(i)I/IIII/ITOM OIJHOI'O U3 q)epMCHTOB MMpeBpaticHud roMONUCTCUHA,



*  IpUOOpEeTEeHHOH, 00yCIOBICHHON HETOCTaTKOM BUTaMHUHOB Bio, Bs, n/umm donneBoit KUCIOTHI, a
TaKKe IIPUMEHEHHUEM JIEKapCTB, HapylmaomuxX GyHKIUH (EepMEHTOB WM OOMEH BUTAMUHOB.
Tsoxenas BpOXKIECHHAs TUIEPrOMOLMCTEUHEMHUS MPUBOIUT K PELUIUBUPYIOIIUM apTEepUAIBHBIM U

BEHO3HBIM TPOMOO03aM, KOTOpHIE NHPOSBISIOTCS C JeTcTBa. VIHIMBHIyalbHBIH PUCK Pa3BUTHs TpoM0Oo3a IpH
THIIEprOMOIMCTENHEMHH ToBBIaercs B 3-10 pas.

PedepenTtHbie npenensl copepykaHusl TOMOIMCTEHHA B IUTa3Me KPOBH 3aBHCST OT METOAWKH aHAIN3a,
JOCTYIHBIN MeTo1 onpeaeneHus — MDA,

Antudochommmuanpiii cunapom (ADPC) - ocoOblii CHHAPOM, B OCHOBE KOTOPOTO JICKHT DPa3BUTHUE
ayTOMMMYHHOM peakUMH Ha OTpHUIATeJIbHO 3apsDkeHHble (oconumuiHbple AeTepMUHAHTBI Ha MeMOpaHax
TpOMOOIIMTOB, DHJOTENMUS, HEPBHBIX KIIETOK W CBA3aHHBIE C (hochoIMNHMIaMu 3THX MeMOpaH TIIMKOIPOTEHIbI.
CHHIPOM OTHOCHUTCSI K ayTOMMMYHHBIM TPOMOOT'€HHBIM TeMOMWINSIM KaK OJHA W3 THUIOKOATyJSIIMOHHBIX (opMm.
A®C — yacras mpuuMHAa NPHOOPETEHHBIX WMMYHHBIX TpoMmOodwimit. [y cHHApOMa XapaKTepHO COuYeTaHHe
TPOMOOTHYECKUX U WILIEMUYECKHX IMPOSBICHUN C yMepeHHOH TpomOouuroneHueil. Y xeHuH ADC Bcrpeuaercs
yaie. [Tatorene3 APC okoHYATENHHO HE YCTAaHOBJIEH.

[Ipu ADC nHabmomaloTcs MOBTOpHBIE TPOMOO3BI BEH, TPOMOO3BI apTepuil. AKyIIepcKas MaToJOrus
HPOSIBIIAETCA IPUBBIYHBIM BBIKUABIINEM (44%), TpOMOO30M COCYJOB ILIALIEHTHI, BHYTPUYTPOOHOI IrHOenbio Ioaa,
npeskiamrcued. Y nanueHToB ¢ AD®C Moryr OBITh NOpakeHHsT HEPBHOM CHCTEMBI, TOJOBKM Oenpa, KOXH,
U3MEHEHHS B CepALe U COCylax.

[lpu ADC nosBIAIOTCA ayTOMMMYHHbBIE aHTUTENA, KOTOpble MHIMOMPYIOT aKTHBAIMIO MPOTPOMOMHA H
BBI3bIBAIOT TUIIOKOATYJISIIIUIO B q)OCd)OHI/IHI/I}ISaBHCHMLIX KOaryJsifuOHHBIX TECTaxX 663 CHCL[I/I(bI/I‘-ICCKOFO YrHEeTCHUs
KaKoro-nbo (akropa cCBEpTHIBAHHS KPOBH.

VY GonbHbIx ¢ ADOC B KpOBH TIOSIBIISFOTCSL:

1. Antutena x MemOpaHHbIM (ochonunuaaM — KapIuoNUNuHy, (QochaTHIMICEpUHy U IIp., HOITOMY
CUHJIPOM HMHOI'/Ia HAa3bIBAOT aHTUKAPIAUOIUIIMHOBBIM. HaHI/IeHTLI c ADC MOT'YT UMETh IOJIOXKXUTECJIbHYIO PEAKIINIO
BaccepmaHa, Tak Kak KapAHOIUIIMH SIBJISICTCS PEarcHTOM.

2. AHTHTENa K TJIHMKONPOTEWAaM, CBs3aHHBIM C Qochonumunamu (aHHekcuHy V, P2-riaukornporenny-l,
POTPOMOUHY).

3. Bomuanounsie antukoaryssiHtsl (BA).

BonuaHouHBIE AHTHUKOAryNSHTBL — 3TO TIpymnna aHTU(GOCHONUIMAHBIX AHTUTEN BCEX KJIACCOB
ummyHorsno0ynuHoB (IgA, IgM, 1gG), KoTOpbIe YUIMHSIOT BpeMsi CBEPThIBAHUS IUIa3Mbl B (OChHONUNNA3aBUCHMBIX
TeCTax, TaKUX Kak NpoTpoMOHHOBBINA TecT 1 AUTB. AHTHKOAryasHTBI Ha3BaHbl BONYAHOYHBIMH IOTOMY, YTO
BriepBbIe ObLTH 0OHapyxkeHbl Conley u Hartman, 1952r, npu ucciieioBaHuM KPOBH OOJNBHBIX CUCTEMHOW KPacHOM
Bomrgankoil (CKB). Kpome A®C u CKB, BouaHOYHBIE aHTHKOATYJISAHTHl MOTYT OBITH OOHapYyKEHbI IPU APYTUX
ayTOMMMYHHBIX 3a00JIeBaHUSX.

Taxum obpazom, 11t ADC xapaKTepHO COCTOSHHE THUIIEPKOATYISLMN B OpraHU3Me IIPU THIOKOAryJIsAIUH B
(docdonunua3aBUCUMbIX TeCTax Ha (OHE YMEPEHHO!N TPOMOOIMTOIICHHH.

Pasznuuaror 3 Buma anTHhOCHOTUIHAHOTO CHHAPOMA (TabiI. 5).

Tabmuma 5
Knaccudukarms anTr(OCHONUIMIAHBIX CHHIPOMOB

HasBanue XapaKTepUCTUKU

HepBuunbiii AOC Her nposiBiernii «poHOBOr0» MMMYHHOT'O 3a00/ICBaHUS.
Unozoa obuapyscusaiom a/m k [JHK, pocm yupkyaupyiowux ummyHHbIN
xomniekcos (LJUK). Bnocreocmsuu modxcem npossumoecs CKB wmu Opyaue
KOJLIA2eH03bl

Bropuunblii A®C Ocnoxuenne «(HOHOBOro» MMMYHHOTO cucreMHoro 3abomeBanus (CKB, PA

CKIIepOiepMHsl ¥ Jp.), BHPYCHbIE HHQCKLHUH, OITYXONIH, IPUEM JIEKapCTH
(TmpokanHAMMUII, XUHUIAH, XJIOPTIPOMA3HH)

Karacrpopuueckuii A®C |bpicTpo mporpeccupyomuii TOMUTPOMOOTHIECKHH CHHAPOM C LUPKYIALUEH B
kpoBu BA w/wim antudochomununnaeix anruren. JledeHuro He moamaercs o
3aKaHYMBAETCS JIETAIBHBIM HCXOIO0M




OCHOBHBIMH KITMHHYECKUMH TIPU3HAKAMU JUTS TPHUIIETBHOr0 00CIeIoBaHus manueHTa Ha Hamuane ADC
SIBIITIOTCSL TPOMOO3EI, WINEMHH OpPTaHOB, aKyIiepckas matoiorus. K MOmONHHATENFHBIM TPH3HAKAM OTHOCHTCS
MIPUCYTCTBUEC UMMYHHOU MATOJOTUH, TPOMOOIMTOICHUS, TIOJIOKUTeIbHast RW.

Jns mpaBwibHOW jauarHocTukd A®C HeoOXomuMo TPOBOAUTE J1abopaTopHOE OOCIeIOBaHHE,
BKJIIOYAIOIIIEE:

*  BrsiBieHue anTUTEN K KapAHOIHUITNHY U (hochaTHANICEPUHY B BBICOKOM TUTPE.

*  BrisBieHue aHTHTEN K TIIHKONPOTEU1aM (IPOTPOMOUH | Jp.).

*  BrlsiBJIE€HUE aHTUKOATYJISHTOB BOTYAaHOYHOT'O THIIA.

AnTtuTena kK dochonrunuaaM M TIMKONpoTeniaM 0oOHAPY)KHUBAIOT C TIOMOIIbI0 MMMYHO(EPMEHTHOI'O aHaIN3a.

D¢ dexT BOMYAHOUYHOTO aHTHKOATYJISIHTA BBISBIAIOT KJIOTTUHIOBBIMU METOJaMHU B (OC(HOMUMUA3aBUCUMBIX TECTaX.
Beisienne BA npoxoauT B 2 3Tana: nNpoBeieHHe CKPUHUHTOBBIX TECTOB, OOHAPYXKHUBAIOMINX d(PQEKTHI, CBSI3aHHbBIE
¢ BA, ¥ monaTBep)KAalOIIMX TECTOB, KOTOpPBIE YCTAHABIMBAIOT, YTO THIOKOATY/SIIUS B CKPUHHIOBBIX TECTax
KOppEKTHpYeTcs 100aBlIeHHEM TPOMOOIUTapHBIX (HOCHOIMITHIHBIX MEMOpaH 1K spuTpodochaTra.

Oo6cnenoBanne manueHtTa Ha A®C A0mKHO OBITH KOMIUIEKCHBIM. OJMH HMMMYHOJIOTHYECKUH TecT He
obecrieunBaeT Hae)KHOTO pacrnozHaBanus ADC. Ommubka cocrasiser ot 35 10 60%.

Hust nevennss APC HCHONB3yIOT aHTUKOATY/SHTHI HPSIMOTO M HENPSMOTO JICHCTBHS, aHTHArPEraHThl,
HMMMYHOCYIIPECCOPBI IMTOCTATUYECKOTO IeHCTBISA, AMCKPETHBIN T1a3mMadepes.

CHHIPOM AMCCEMHMHHPOBAHHOI0 BHYTPHCOCYANCTOr0 CBEPTHIBAHMSI.

CuHApPOM  IUCCEMHHHPOBAHHOTO  BHYyTpHUcOcyaucToro cmeprteiBaHus (JIBC-cunmpom) sBusercs
YHHMBEPCAJIbHBIM IIPOLIECCOM, KOTOPBIM MPOSIBISIETCA NPU KPUTHUUECKUX M TEPMUHAIBHBIX COCTOSHUSAX. Briepsble
npoliecc ObUT ONMUCAH KJIACCMKOM CPEJHEBEKOBOM BOCTOYHOM MenuuuHbl AOy-Mopaxumom Jxypmxanu B 1110r., a
pacumgpoban B 60-x rogax mpouuioro Beka uccnenoBanusimu M.C. Mavabenu 1 Jpyrux aBTOpOB.

JABC-cuHIpOM oOTpa)kaeT CpbIB MEXaHHW3MOB aJanTallid TeMOCTa3a M TeHepalu3alvio mpolecca
CBEpTHIBaHUS KpoBU. MexaHusMm pasButusi JIBC-cuHmpoma oOycnoBieH akTHBalMeil CBEpPTHIBAIOLIECH CHCTEMBI
KPOBH M TPOMOOLMTAPHOTO IeMOCTa3a ¢ IMOCICAYIOLIMM HX HCTOIIEHHWEM (KOAryjIomaTHs U TPOMOOLMTOIEHHS
noTpeOeHus). AKTHUBAaLMd M MCTOLICHHE KacaeTrcsi BCEX IPYTUX IUIa3MEHHBIX IPOTEONUTHYECKHX CHUCTEM —
(UOPUHONINTUYECKON, KAJUTMKPEUH-KHHUHOBOW, KOMILJIEMEHTa, peHUH-aHTHOTEH3UHOBO}A.

OCHOBHBIM areHTOM, BBI3BIBAIOIINM CBEPTHIBAHHE KPOBH M AKTHBALMIO TPOMOOLMTOB, SBJSETCA TPOMOUH.
B OGonmpmmucTBe ciydaeB JIBC-cuHzapoMa akTUBamMs NPOTPOMOMHA OCYIIECTBIICTCS TKAaHEBBIM (DaKTOpOM,
KOTOpBIH BBIIENSETCS U3 MOBPEXK/ICHHBIX TKaHEH M OakTepuil (BHEIIHUI MyTh aKTHBAaLlMK NPOTpOMOMHA3kI). Pexe
aKTUBALMA MPOTPOMOMHA MPOUCXOAUT PAKOBBIMH MPOKOATYISIHTAMH WIIM Koaryiaa3aMu 3Mel. M30bITok TpoMOuHa
3a KOpOTKOE BpeMsi aKTUBHPYET Takoe KoJMuecTBO (HOpUHOTeHa, 4To oOpa3oBaBimiics (GuOpUH-MOHOMED
LUPKYIUpYeT B KPOBM KaKk B HEH3MEHHOHW (opme, Tak W B BHAE pacTBopuMoro ¢udpuna (PD). AxruBanus
CBEPTHIBaHUS KPOBU M M30bITOK PO mpuBomuT K 00pa3oBaHMIO MHKPOCTYCTKOB, KOTOpHIE, IEPEKphIBasi IPOCBET
COCYZIOB, NMPUBOAAT K MPEKPAILEHUIO (YHKLIUH OPraHOB — IOJMOPIaHHOW HENOCTaTOYHOCTH. [lepBOHa4anbHAas
THIEPKOAryJsiiys. [0 Mepe HCTOmEeHHs (AaKTOpOB CBEPTHIBAHHMSA KPOBH M TPOMOOLMTOB IIEPEXOAWUT B
THITOKOATYJISIUIO C PA3BUTHEM TeMOPPAarnvecKoro cuHapoma, a u3obtok PO u POMK akrtuBupyer ¢pubpuHOIU3.
Taxum obpazom, [IBC-cuHpOM XapaKTepu3yeTcs THIIEPKOATyISINeH, Iepexoasiiel B TeMOPParuiecKuii CHHAPOM C
BTOPUYHBIM CHCTEMHBIM TUIEP(OUOPHHOIHU3OM.

Jloka3aHo, 4TO MCTOLIEHUE PE3epBOB (PU3MONOTMUECKUX aHTUKOATYIISTHTOB (B MEPBYIO Odepelb, IPOTEeHHA
C, aHTUTpOMOUHA) TPOMCXOAUT 3HAYUTEIBHO OBbICTpEEe, YeM IUIa3MEHHBIX (DAKTOPOB CBEPTHIBAHUSI KPOBU.
OTKpBITHE NAHHOTO SABJICHUS IO3BOJIWIIO IIEPECMOTPETh TAKTUKY JedeHus: 0onpHBIX ¢ JBC-cuHapoMoM u cracta
KHM3HU THICSYaM TTaIlIEHTOB.

Huaznos /IBC-cundpoma cmagumca kiunuuecky. OTHAM U3 OCHOBHBIX TIPOSIBIICHUN CHHAPOMA SIBIISIETCSI
pa3BUTHE TOJIMOPTaHHOM HEIOCTATOYHOCTH B pE3yibTaTe OJIOKAIbl MHUKPOLMPKYIALMHA B OPraHax CrycTKaMH
KpoBH. K OCHOBHBIM OpraHaM-MHIIIEHSIM OTHOCSITCSI:

1. Jlerkme: mporpeccupyromas IpIXaTeldbHasi HEJOCTATOYHOCTH (OMBIINIKA, MHAHO3, IUCITHO3, THITOKCEMHMS)
BIUTOTH JI0 PAa3BUTHS AUCTPECC-CHHAPOMA.

2. Tloukw: omurypus, AOXOIMIAas 10 aHypUH, NPOTCHHYPHUS, a30TEeMHMs, IOYeYHas HEJOCTATOYHOCTh H
ypeMHudecKasi HHTOKCHKAIIHSL.

3. XenmymouHo-KHUIIEYHBIH TPAKT: 00pa3oBaHWE KPOBOTOUAIIMX PO3HH U 3B, JHare/ie3Has KpOBOTOUUBOCTbD,
CHIDKEHHE OapbepHOH (hYHKIIMH CIM3HCTON KUIIEYHHKA JJISI KMIIEYHOH (hIIOpBI, MPOHUKHOBEHHE KOTOPOH
B KPOBb BBI3bIBAET Pa3BUTHE BTOPUUHOTO SHAOTE€HHOIO CETCHCa.

4. Tleuens: runepOMIMPYOMHEMUS, POCT aKTUBHOCTH (epMEHTOB. B psje ciydaeB pa3BHBACTCS TrenaTo-
PCHANBHBIN CHHIPOM.

5. Hepsnas cucrema: rimyOokas aenpeccusi.



OcHoBHbIe puuuHbI pazsutus [IBC-cuaapoMa.

1. Tlomaganue B KPOBOTOK OOJBIIOTO KOJIMYECTBA TKAHEBOI'O TPOMOOIUIACTHHA TIPU pa3pyIICHUN TKAaHEH.
e Tspkernble TpaBMBI, BKIIIOUasi CHHAPOM C/IABJIEHHS, TPABMaTHIYECKHE XUPYPTUUECKHUE BMEIIATEIbCTRA.
e  310KavyecTBEHHbIE HOBOOOPA30BaHMUS, B TOM YHCIIE TeMaToiornieckre. OCTphblil MpOMHUEIONUTapHBINA
Jeriko3 Beeraa conpoBoxaaercsa IBC-cunapomomM.
e OcTpble MacCHBHBIE JIECTPYKIIMU OPraHOB U TKaHel (TaHKPEaTHTHI, OKOTH U JP. ).
e  Akymiepckas matojorus (OTCIOWKa IDIAICHTHI, THOETh IUToa, 3MOOIHS OKOJOIUIOAHBIMH BOJAMH,
SKJIAMIICHS | JIP.).
2. Hapymenne mukpouuTtpyssiumi. Bece TepMUHaIbHBIE COCTOSIHUS U IIIOK.
Bce octpble MHEKIIMOHHO-CENTHYECKNE COCTOSHMS. Benyliyro poiib MrpaloT SHIOTOKCHHBI TpaM-
OTPHIIATENBHBIX MUKPOOPTaHU3MOB.
UyskepoJHbIe TIOBEPXHOCTH MPH IIPUMEHEHHH 3KCTPAKOPIIOPATBEHBIX METO/IOB JICYEHHS.
Hapymenue daronmraproit ¢pynkuun kerok EMMC nipu iuppo3e rnedeHw.
OcTpbIil BHYTPHUCOCYJUCTBINA TEMOJIU3 U ITUTOJIN3.
OtpaBiieHUs] TEMOKOATYJINPYIOIMMHU 3MEUHBIMH SIIAMH.
Xapaxkrep Teuenus u Gpazsl IBC-cunapoma.
Xapaxkrep Teuenuns J|BC-cuHapoma onpeaessieTcss CKOpoCThIO MOCTYIICHUS] B KPOBb aKTHBUPYIOIIMX TeMOCTa3
cyOcTaHIuii. Pa3muuaroT ciemyronye BUabl TCUCHHU:

w

No gk

*  Octpoe, BKIIIOUast KaTacTpopuiecKkyro hopmy.

* Tlomoctpoe ¢ AMUTENBHBIM MEPHUOIOM TUIIEPKOAT YIISIIUH.

*  XpOoHHUYECKOE C MaJIOH CKOPOCTBIO TeHEepaIii TPOMOUHA.

Hannune xponnueckoro JIBC npusnaercs He Bcemu aBTopamu. MHorma ero Ha3pIBaroT «rabopaTopHbim» JIBC-
CUHAPOMOM, TaK KaK BBISBJICHHBIC HapYHICHHSA T'€MOCTa3a HE COIPOBOXAAIOTCA XapaKTEPHLBIMU KIIMHUYECKUMHU
MPOABJICHUAMMU.

JBC B cBOEM pa3BUTHH MPOXOIMT CIEAYIOIINE OCHOBHBIE (pasbl:

1. Tunepkoarymsius u runeparperanus. [Ipu ocrpom [IBC-cunapome da3a oueHb KOPOTKasi, €€ He BCeraa yaaercs
BBIIBUTH J1abopaTopHo. [Ipu 3a00pe KpoBb MOXKET CBOPAYNBATHCS B UIJIE.
2. I'unokoarysisinust ¢ Koaryjnomnatiueid morpedieHusl.
3. Tenepanuzanus pudpunonuza (nedpubprHanus). Manudecraius rUnokoaryisuun u aepudpuHanum —
OTCYTCTBHUE CI'YCTKOB KPOBH, BBITEKAOILIEH U3 MAaTKH, KUILICYHUKA, HOCA, PaH.
4.BoccTaHOBIIEHHE.

Bce atu (a3el MoOryr mepekpmIBaThCd MEXIy co0OH, a Ha IO3IHHMX CTajusiX pPa3BUTUS IPOTEKaTh
OJHOBpeMeHHO. JleTanmbHOCTD OCTPBIX (opM Ha (oHE COBpEeMEHHOro JiedeHus cocraBisier 10-15%, Oe3 neuenus —
50%.

H3menenne nadopatopHeix nokasareneii npu JABC-cunapoMme.

JHuarHo3 [IBC craBuTcsS KIMHHYECKH, IIOITOMY JIAOOpPAaTOPHBIE TECTHI UCIONB3YIOT A TONTBEPKICHHS
JMarHo3a, OOBEKTHBHOM OHEHKH 3()(EKTUBHOCTH INPOBOAMMON TEpalMd W COCTOSHUS pAa3IMYHBIX 3BEHHEB
reMoCTa3a B COOTBETCTBYIOLIYIO (ha3y pa3BUTHUs CUHIpoMa (Ta0u.6).

TabGnuna 6.

JlabopaTopHbie OKa3aTend B pa3HbIX ¢azax [IBC-curapoma
Daza JIaGopaTopHBIE TECTHI
[unepkoarymsmus 1 MapkepoB aktuBaiyn (pudpuH-MoHOMEp, POMK, DIIA)
(TpoMOmIHEMUST)

| AYTB, TB,
| AT, mporeun C

Tpom6Gonuronenus (< 150 000),

KoarysonaTus notpebnenus | Beicokre Mapkepsl akTHBalUH
| ¢ubpunorena u apyrux Gpaxropos

1 AUTB, TB




['neppudbpuHOIU3 | ¢ubpunorena no nepudbpuHaIIN
1 ILAD u JI-aumepoB

1 AUTB, TB, npoTpoMOMHOBOTO BpeMeHH

HpHMeanHe: CTPCJIKU 0003HaYaIoT T' YBCIUYCHUE, l - CHMOKCHHC ITapaMeTpa.

daza runepkoaryysUu XapakTepu3yeTcs BbIpaKeHHOW TpoMmOmHemuel. Tak Kak M3MEpUTH CONepiKaHHe
TpoMOMHA B IUIa3M€ M3-32 KOPOTKOTO CpPOKa JKW3HH HE IPEACTAaBISETCS BO3MOXKHBIM, YPOBEHb TPOMOWHEMHHU
orpesieNIsieTcss KOCBEHHBIM ITYTEM II0 YBEJMUYEHHIO COJep)KaHHs MapKepOB aKTHUBAIMM CBEPTHIBAHUS. B KpoBH
pacrer conepkaHue —(UOPUH-MOHOMEPOB, pACTBOPUMBIX  (HOPUH-MOHOMEPHBIX KoMIuiekcoB (POMK),
¢ubpunonentuaga A (PIIA) M HEKOTOPBIX JPYrHMX COEAMHEHWH. B CBsi3m ¢ akTHBamueld CBEPTHIBAHUS
ykopaunBaercsi AUTB u TB u cHmkaercs akTHBHOCTh aHTUTpoMOMHA U npotenHa C. OnpeneneHue coiepikaHus
AQHTUKOATyJISIHTOB B JIMHAMHKE TIOJIE3HO U MHAMBUAYaJH3allMd MPOrHO3a, TaK KaK MX HapacTaHWe B Ipolecce
JIeYeHUs] TpenrnonaraeT OnaronpusTHBIA HMCXOA. XapakTepHa MpOrpeccHupyromias, HO He J0XOIsiIas Jo
KPUTHUYECKOTO YPOBHS, TPOMOOIIUTOIEHHUS C TIOBBIIIEHHEM arperauu TpoMOOIUTOB.

B ¢aze runokoaryssiuny Ha (hoHE BBHICOKHMX IOKa3aTeleil MapKepoB aKTHUBAIMU CBEPTHIBAHHS CHU)KAETCS
coaepkanue pudpuHorena u apyrux dakropos. AUTB u TB yanunstorcst.

B ¢ase rumepdubprHONIM3a PE3KO BBIPAKEHO CHIDKCHHE (HOPHHOICHA BIUIOTH 10 AchuOpuHANUU U
yBennuenue pudpunonutryeckoit akruBHoctH (PAK). B cBsizu ¢ akruBanmeld (HUOpHUHOIN3a pacTeT coepiKaHue
[TJI® u obpasyromuxcs Tonbko u3 ¢pudpuna J[-nmumepos. Jpyrue koarymsiuonnsie Tectol (I1B, AUTB, TB), kak
NPaBUJIO, YIUTUHSFOTCS.

[Tpu naboparoprom MonuTopunre JIBC-cuHapoMa 0CHOBHOE BHUMaHUE HEOOXOAUMO YACIUTh BBISIBICHUIO
TECTOB, OTPAXKAIOIIMX CTAOWIILHO MPOrPECCHPYIOIINE W3MEHEHHS, U Ha OCHOBAaHMM ITHUX TECTOB OCYIIECTBIISATH
71a00paTOPHBII KOHTPOJIb MPOBOAUMOI Tepamuy. DT TECTHl MOTYT OTIAMYATHCA y PA3IMYHBIX OONBbHBIX. OHH MOTYT
BKJIIOYATh OLCHKY COJEep)KaHusi TpoMOOIMTOB, (GUOpHUHOreHa, (HHUOPUHOMUTUYECKONW aKTUBHOCTH, aHTUTPOMOMWHA,
mporenHa C, PO wu gpyrux mnokaszareneil. Takwe koarymsuuonsHele TecTbl, kak [IB, AUTB, TB wumeror
pa3HOHAIpPAaBJICHHbIC 3HAYEHUS! B 3aBUCHMOCTH OT (pa3bl 3a00JIeBaHUSI U MOTYT OBITh Majo MH(OPMATHUBHBI JUIS
JMHAMHUYECKOT O HaOMIOICHHSL.

ITpn ABC-cunapome B KpOBH HOSBJIACTCS MOBBIIEHHOE KOIMYECTBO ()parMEHTHPOBAHHBIX 3PHTPOLIUTOB.
HNx MoxHO OOHapyXxHuTh B Ma3Ke KPOBH M IO IOKa3aTelssM TeMaHajIu3aTopa: TMCTOrpaMMeE 3pHTPOLUTOB,
camkennio MCV u pocty RDW.

Hpunyunut nevernus J{BC-cunopoma.
I'unepkoarynsinuonHasi (¢asa: oObIUHBIM TremapuH B/B, CBEXXE3aMOPOXKEHHas IIa3Ma HPH HU3KOM YpPOBHE
AHTHKOATYJSIHTOB, aHTUOMOTHKH, 3aMelieHre (yHKIMH KU3HEHHO-BaKHBIX OPTaHOB.
I'unoxoaryasuuonnas ¢asa. cBeXxe3aMOPOKCHHas IUIa3Ma, WHOIZA KOHIEHTpaThl (akTopoB, TpomOomacca,
aQHTHOMOTHKH, 3aMelieHre (yHKIMH KU3HEHHO-BaKHBIX OPTaHOB.

Ilepen medyeHmeM OONBHBIX, KOTOpBIE HAxXoAsATcs B (a3e THICPKOATYISAIMH, >XEIaTelbHO H3MEPHTh
coziepy)KaHHe aHTHTPOMOMHA, TaK KaK IPH CHIDKEHHH €ro YPOBHS I'elapHH HE OKaxkeT xkemaemoro 3¢dekra. [lpu
JICYCHUH, KaK MPaBHJIIO, UCIIONB3YETCs] OOBIYHBIN T'€apHH, MMOCKOIBKY €TO OCHOBHOE NEHCTBHE aHTHTPOMOHMHOBOE.
AHTHOMOTHKHM BBOAATCS BCEM OONBHBIM JUIS KYIHPOBAHMS BO3MOXKHOTO BTOPHYHOTO CEIICHCA, BBI3BAHHOI'O
MoMNaBIIel B KPOBb KUILIEUHOH (DI0poii B pe3ynibTaTe CHIKEHUS OapbepHOil QYHKIMK KUIIICUHHKA.

OcHOBHBIE JTeKapCTBeHHbIE NMpenapaThl 415 Je4eHnsl HapyleHUIi reMocTasa.

VY 3710pOBOTO HEOBEKa BCE COCTABIISIIONINE T'€MOCTa3a HAXOIATCS B JHMHAMHYECKOM paBHOBecwH. [Ipm
Pa3IUYHOTO pO/a HAPYIIEHUSX TEeMOCTa3 CABHTaeTcs 00 B 00NAacTh THIEPKOATYISILINH, MO0 B 00JacTh
THITOKOATYIAIUH. /)11 BOCCTAaHOBJIEHHSI PAaBHOBECHSI M TIPEIOTBPAILCHHUS TSDKEIBIX, a TIOPOH M OMACHBIX IS KU3HU
OCJIO’KHEHHUH, UCTIONB3YIOTCS Pa3IMYHbIEC TPYIITH (JapMaKOJIOTHIECKNX MPEnapaTos.

I puHUIUNBI JIe4eHUs1 KPOBOTOYHBOCTH.

IIpn remopparmyeckux NPOABICHUSIX B 3aBHCHMOCTH OT TPHYMHBI TE€MOPpAard HCIIOIB3YIOT
CBE)KE3aMOPOXKEHHYIO IIIa3My KaK HMCTOYHHK (DAaKTOPOB CBEPTHIBAHMS IUIa3Mbl KPOBH, KOHIIEHTPATHI (HaKTOPOB
CBEpTHIBAHNUS, aKTUBUPOBAHHBIE (PAKTOPHI CBEPTHIBAHMS, KOHIICHTPATHI TPOMOOIINTOB.

MenukaMeHTO3Has! TepaIus BKJIIOYAET aHTH(OUOPUHONNTHKY, HMMYHOCYTIPECCAHThI, HIMMYHOTJIOOYITHHBI,
aHaJIOTH Ba30NpecCcHHa (JecMonpeccuH), ButamuH K (BuKaco:), mpenapaTbl MECTHOTO AEHCTBUSL.



Anmugubpuronumuxu (uneubumopsl pudbpurou3a).

[Ipn renepann3oBaHHOM WM JIOKAJHFHOM (UOPHUHONMU3E MCIIONB3YIOT IMpPEnaparhl, KOTOpble WHTHOUPYIOT
¢ubprHOoMM3. K HUM OTHOCHTCS aMHUHOKAIIPOHOBAsl KHCIIOTa, TPAaHEKCAMOBas KHMCJIOTa, aMUHOOEH30€Basi KHCIOTa
(ITam6a) m anpoTHHUH (TOPrOBHIE HAa3BaHWS TPACHJION, KOHTPHKAN). AMHHOKAaIPOHOBAas KHUCJIOTa OJOKUpYET
JEHCTBHE aKTHUBATOPOB IUIA3MHHOTEHA, YrHETaeT JeWCTBHE IUIa3MHHA, YaCTHYHO OJOKUPYET KHHUHBL
TpanekcamoBas M aMHUHOOEH30€Bas KHCIOTHI OJIOKHMPYIOT MECTa CBS3BIBAaHWS C JIM3UHOM B  MOJIEKYyJe
TUTa3MUHOT€HA, TPEAOTBpalias aKTUBALMWIO MOCIeNHEeTo. Belnok ampoTHHUWH, BBIIEIEHHBIH W3 JIETKUX KPYITHOTO
poraToro ckora, HHFTHOMpYeT YH3UMATHIECKOe AeHCTBUE IUIa3MUHA ITyTeM 00pa30BaHMs ¢ HUIM KOMIUIEKCOB. Kpome
TUTa3MUHA alPOTUHUH MHIHOUPYET TPUIICHH, XUMOTPOIICHH M KaJJIUKPEHH.

MeankaMeHTO3HOE JIeYeHHe THIEePKOAryIsIIUH.

W3 npuoOpereHHBIX HapylIeHUH HanboJiee 4acTo BCTPEUaeTCsl TUIEPKOAryIIsus, KOTopas BhIPayKaeTcsi B
TpoMOOp MUY, TPOMOO3e WK TPOMO0IMOOIHMK. BBeZieHNe PaKTHYECKH BCeX JICKAPCTBEHHBIX TPENapaToB TpeOyeT
71200paTOPHOro KOHTPOII. BEIOOp TECTOB 3aBUCUT OT MeXaHH3Ma ACHCTBUS Mpenapara.

Hnzubumopuvl pynxyuu mpomooyumos (anmuazpezanmsoi).

Jdunst cHwkeHHst ypoBHS TpoMOominu ¢ npouIakTHYecKON IIeTbI0 MCIONB3YIOT aHTHAarperaHTbl. DTH
npenaparbl MHIHOUPYIOT aJre3ui0 W arperamnuio TPOMOOIMTOB, MPEISITCTBYIOT Pa3BUTHIO aTEPOCKIIEPOTHYECKOTO
npouecca. VX NPUMEHSIOT B Tepamuu OONBHBIX CO CTEHO3UPOBAHMEM M TPOMOO3aMM apTepuid, HIIEMHEH,
uH(papKTaMK OPraHoB, PU HAIUYUHN TPOMOODHIHH.

B Hacrosiiee BpeMsi MPUMEHSIOTCS Pa3jM4HbIe TPYIMIBI MPENapaToB: MHIMOWTOPHI LUKIOOKCHT€Ha3bI-1
(IOI'-1), unruduropsr dochonudcrepassl, tHruOUTOPH AJlD-perenTopoB TPOMOOIMTOB, HHTMOUTOPHI pelienTopa
[1b/I11a TpomOorToB. B Harueit crpane Hanbomnee 4acto ucnoib3yroTes nHruOuTopsl L{OI'-1 u narnduropsr AJ{d-
PEIEenTOPOB TPOMOOIIUTOB.

K uHruburopaM IHMKIOOKCUTEHa3bl-1 OTHOCATCS Mpernaparhl aCIMPHHA, KOTOPbIE HCIOIB3YIOTCS
B Maibix go3ax (30 — 300 mr/cyrku). MexaHu3m AEHCTBUS aclMpuHA CBSI3aH C HEOOPAaTHMBIM HMHIMOMPOBaHUEM
HOI'-1 tpoMOouMTOB, MpenoTBpalias TeM caMbM OOpa3oBaHME INPH AKTUBALMHM M3 apaxUIOHOBOH KHCIOTHI
MPOKOATy/IAHTa TpoMOOKcaHa Ap, KOTOPBIM MOBBIIAET AArE3UI0 KPOBSHBIX IUIACTUHOK. BOCCTAaHOBUTH YpOBEHBb
(depMeHTa TPOMOOLMTEI HE MOTYT, TaK KaK HE COAEp)KaT Alpa W He CIocOOHBI K cuHTe3y Oenka. Ha ypoBeHb
aHTHArperaHTa MPOCTAllMKINHA, KOTOPBIH oOpa3yercs M3 apaxuIOHOBOM kucioTel npu ywactuu L[OI-1 B
SHAOTENMHANbHBIX KiIeTKax (DK), acmupuH mpakTHueckd He BiuseT: copepxkamue sapo OK 3amemraror 1[OI-1
IIyTeM HOBOTO CHHTE3a.

AHTHarperaHtHoe JeHCTBHE acIIMpHHA J1a0OpPaTOPHO PEOKO KOHTPOIHMPYETCs, HECMOTps Ha TO, 4To y 1/5
MIAIMEHTOB HaOJIogaeTcsl TeHeTUYECKU IeTepMUHUPOBAHHAS HIIH IPUOOpETeHHAs: PEe3UCTEHTHOCTh K acUpHUHY. [
KOHTPOJII aHTHArperaHTHOM Tepamuy ONTHMAJbHO MCCIENOBaTh arperaTrorpaMMmy INalMeHTa C HHAYKOUEH
arperanyy TpOMOOLMTOB aAPEHATMHOM 10 IpHeMa aclupHHa U Ha 2-3-uil JeHp rocie Hadaia JiedeHus. CHIDKeHue
arperanuu B 3-4 pa3za noarsepxaaet 3GpHeKTHBHOCTD ASUCTBUS acPHHA.

WHorma ucnone3yl0T MOYEBOW TeCT U OLEHKHM HWHAMBHAYAIBHOTO OTBETa Ha IPHEM AacIHpUHA: MPU
JOCTATOYHON YYBCTBHTEIBHOCTH K aCMPHHY B MOYE CHIDKAeTCs YPOBEHb METAa0OJIHMTa apaxUIOHOBOW KHCIOTHI
TpoMOOKcaHa B2.

K mo6ouHbIM JeiicTBHsIM acTIMprHa OTHOCATCS KpoBoTeueHue U Heiitponerwns (0,17%).

U3 wnrnburopoB AJIP-pernentopoB TPOMOOUWTOB (THHONHWPHUIAMHOB) HambOolee MIMPOKO HCIOIB3YETCsS

miaBuke (wronuporpens). OH HeoOpaTMMO WHTHOMpYeT OAWH U3 Tpex wu3BecTHBIX AJ|D-penentopon
TpoMOOINTOB, Onokupyst ux AJlP-3aBucuMyro arperanuio. I'eHeTHIECKH NETepPMHUHUPOBAHHAS PE3UCTEHTHOCTh K
IUIABUKCY HE BBIABIEHA. lloka3aH 51aOOpaTOpHBI KOHTPONb ITyTEM OIEHKM arperarorpaMMbl NPW WHIYKIH
arperamu gobasieHneM AJl® (cHIKeHHE TOKa3aTeneil arperaTrorpaMMbl OT UCXOOHOHM B 3-4 pa3a), HO BO3MOXKHO
MIpUMEHEeHHE TaBruKca 6e3 1abopaTopHOro KOHTPOISL.
[To60YHBIMY IEHCTBUSIMH TUTABMKCA MOTYT OBITH KpoBoTeueHue 1 Helrponenns (0,1%).
AHTHKOATYJISIHTHI IPSIMOTO0 el CTBUS.

K aHTHKOAarynmsHTaM NpsSMOro JIEHCTBHSI OTHOCSTCS TeMapHHBI, TeTApUHOMIBI W TUPYAWH. VX Ha3BaHme
00YCIIOBJICHO TPSIMBIM JEHCTBHEM HA CBEPTHIBAHHUE IIa3Mbl: HEWTpPANIM3aIMIO TPOMOWHA M WHAKTHBALMIO Xa-
¢axTopa.

lenapuHBl  SBISAIOTCA  MOMMMEpAaMH  CEPYCOAEPIKAIET0 JAucaxapuga W OTHOCITCS K KHCIBIM
nonucaxapuaam. Oun paznngatorcs 1o OMM U IPHOPUTETHOMY MEXaHH3MY JEHCTBHSI.

OO6brunblil HehpakmonupoBaHHbId remapu (OI') mpencrasiser cMmeck remapuaoB ¢ OMM ot 1700 mo
24000 [I. OH meiicTByeT ABYMS OCHOBHBIMH ITyTSIMH: Yepe3 KaTaJUTHUECKOE YCHJICHHE ACHCTBHS aHTHTPOMOWHA




(aHTUTpOMOMHOBOE IeiicTBHE), W depe3 WHAaKTHBanuio (akropa Xa (IPOTHBOTPOMOOTHYECKOE ICHCTBHE).
Hawnbonee BrolpaxkeHO anmumpoméunogoe oeiicmeue OI. OOBIMHBIA TeTapuH MIMPOKO NPHUMEHSETCS Kak I
PO MIIAKTHKH BEHO3HBIX TPOMOO30B M TPOMOAMOONMYECKHX OCIOKHEHHWH, TaK WM JUIs JIEYeHUS TPOMOO30B,
TpoMO3MOonuii, IBC-cuaapoma. [Ipu nedennu JIBC-curmpoma ucnonszoBanue OI' mpeAmnoyTHTENBHO, TaK KaK OH
yepes AT HelTpamusyer m30bITOK TpomOuHa. OI' MCHONB3YIOT B ammaparax HCKYCCTBEHHOTO KpOBOOOpAIeHUS
(AUK), npu remoamanuse, npu remMocopOimu u 1p. Ero mpenmyinecTsa 3akio4aroTcs B JOCTYITHOCTH, IIPOCTOTE
MOHUTOPMHIa W  BO3MOXKHOCTM  TIONHOM  HEHTpainM3aliM  aHTUKOATYJISHTHOTO  JEHCTBUSL  BBEICHHEM
MpOTaMUHCYNIb(aTa - Oenka u3 crepMbl pbI0. OOBIYHBIN TemapuH BBOAAT JIMOO TOAKOXHO, JINOO BHYTPHUBEHHO.
Pe3ucreHTHOCTD K TenapuHy BCTpedaeTcs peako. B aToM ciydae ero 3aMeHSFOT THPYIHHOM.

Jlabopatopusiii koHTposib OI' 3akmiodaercs B ompenenieHunn AUTB uepes 4 waca mociie BBEICHHS
renapuna. [Ipu UCIIONB30BaHUM BBICOKMX JI03 JICUEOHBIM CUMTACTCS! YIJIHMHEHHE BPEMEHU CBEPTBIBAHHS IUIA3MBI B
1,5-2,5 pa3a no cpaBHeHUIO co cpednum 3nauenuem AUTB ons Oaunoit rabopamopuu, a HE C UCXOIHBIM
3naueHneM AUTB naumenra. IIpu BBenennn Hu3kux n03 OI' ¢ nenbto npodunaktiku ymmHenne AUTB moxer
OBbITh HE3HAYMTENLHBIM M JIAOOPATOPHBI KOHTPOJIb He siBisieTcs: oOsi3aTenbHbIM. B yenoBusax AWK xonTpons 3a
rernapuHoTepanveldl MOXET MPOBOAUTHCS [0 BPEMEHH CBEpPTHIBAHWS LEJIbHOW KpOBH. Tak Kak OCHOBHOE
aHTUKoaryJsiumonHoe neiicteue OI' ocymiecTBisieTcss yepe3 aHTUTPOMOWH, Iepell JICYEHHEM BBICOKUMH JI03aMHU
rernapuHa MalyeHTy PEeKOMEHAYeTCss M3MEPUTh YpoBeHb aHTuTpoMOuHa. [Ipu ypoBHe, menee 70%, BBeneHue
CBE)KE3aMOPOXKEHHOH IIJ1a3Mbl WIIM KOHIIEHTPaTa aHTUTPOMONHA KOMIIEHCHPYET HEI0CTaTOK aHTHKOaryisHTa. J[o3sl
OI' m3mepsitoTCsT B aHTUTPOMOMHOBBHIX enuHuIAax. K mobouneiM 3ddekram Bbicokux 103 OI' orHOcsTCS
KpPOBOTEUEeHUs] M renapuHuHAynupoBanHas tpomoOouuronenus (I'MT). CHmkeHue copepikaHusi TPOMOOLUTOB
HaOmonaercst y 10% manueHToB, MoTydarolux TelapyiH, 4To 00YCIOBIEHO CIIOCOOHOCTHIO TeapiHa aKTHBUPOBAThH
TpoMboLMThL. OJIHAKO KOJIMYECTBO TPOMOOUUTOB He ObiaeT Huxke 30.000%11. Bonee BhIpaXeHHOE MajIcHHE yPOBHS
KPOBSIHBIX IIJIACTHHOK CBS3aHO C OOpa3oBaHHEM aHTHTENT MPOTHB TPOMOOIMTOB M TremapuHa. IIpu Takom
OCJIOXKHCHHUHU BO3PacTaeT PUCK TPOMOIMOOINH, TaK KaK aKTHBHPOBAHHBIC aHTHTEIAMH TPOMOOIIMTHI CIIOCOOHBI K
arperauun. CHIKEHHsI YPOBHSI TPOMOOIIMTOB HAOIIOaeTCsl He paHee, 4yeM uepe3 5-14 nHeil ot Havasa nedeHus. B
CBSI3W C DTUM IIPHU BBEJICHUH BBICOKHX JI03 I'ellapuHa PEKOMEHIyeTCsl KOHTPOJIMPOBATh COJEp)KaHue TPOMOOILUTOB
niepen JiedeHueM, Ha 7-e u 12-e cyTku, U Jlajiee pH MpoAoKeHHH JiedeHust 1-2 pasa B Henento. B penkux ciayuasx
B Ka4yecTBE OCJIOKHEHHS Y MAI[IEHTOB MOXKET Pa3BUTHCA I'elIapUH3aBUCUMBIN OCTEOIOPO3.

Huskomonekynsipusie renapunbl (HMI) nmonyuaror myreM XMMHUYECKOH WIIM SH3UMATHUECKOH 00OpabOTKH

o0bryHOro remapuHa. OHu umeer Oonee HE3KY0 OMM U OTAMYAIOTCA MEXaHU3MOM JAeWCTBUA. OCHOBHBIM UL
HMI' siBnsiercst npomusompomoomuueckoe Oeticmeue uepe3 vHaktuBanumio ¢akropa Xa. HMIT nmpumensitorcs
MIOAKOXHO TJIaBHBIM 00pa3oM Ui NPOQHIAKTHKHA TPOMOO30B M IPH TEpaluH BEHO3HBIX TPOMOIMOOIMYECKHX
ocnoxxHeHuit. JIabopaTopHbIi KOHTPOJIb HMPOBOAMTCS JIMOO IO OCTATOYHOW aKTUBHOCTH (akrtopa Xa (aHTu-Xa)
nepes BBEICHUEM O4YepeIHOW M03bI, MO0 He MpoBoauTca. OCIOKHEHUS MOTYT OBITH T€ )K€, YTO U NPU BBEACHUH
OI, HO Bcrpewarotest kpaiiHe penko. Jloza HMIT m3mepsiercss B aHTH-Xa-eIUHHIAX, KOTOPHIE HE COOTBETCTBYIOT
aHTUTPOMOMHOBEIM eauHumam OI.

l'upyauH — 3TO MOJMIENTHA U3 CITIOHBI MEAUIMHCKONW MUSBKH, KOTOPBIH 001aaeT BEIPaKEHHBIM HPSMbBIM
AHTUTPOMOMHOBBIM AEHCTBHEM O€3 ydacTHs KaKuX-THOO (PakTOpoB CBEPTHIBAHMSA KPOBH. B MeOUIMHCKHX LETIX
UCTIONB3YIOT PEKOMOWHAHTHBIE MpenapaThl TMPyAWHA. | MPyAWH BBOAST BHYTPUBEHHO [UIS AHTHUKOATYISTHTHOM
Tepanuy MalHEeHTOB C TeapHHIHAYINPOBAHHON TPOMOOLINTONICHUEH, M TIOJKOKHO JUIA MPO(UIaKTHKA TpoMO03a B
YCIOBUSIX BBICOKOTO pHCKa. [IprMeHeHNe rTupyAnHa OrpaHMueHO U3-3a OMAaCHOCTH KPOBOTEUECHUH, TaK KaK TUPYIHH
He Metabomm3upyercs. OH BBIBOAUTCS Yepe3 MOYKH B HEM3MEHHOM BHJE W NPU N30BITKE HAKAIUTUBACTCSA B TKAHSX.
Jnis rupyAnHa, B OTIMYKE OT relapuHa, HeT aHTuaoTa. [Ipu 3a001eBaHIAX MOYEK J03bI KOPPEKTUPYIOTCSI.

JlabopaTopHBIA KOHTPONs Tepanmuu rupyaumHoMm mposoautcs mo AUTB. Kpurepun Takme xe, Kak s
remapuHa. OIHAKO B HEKOTOPBIX CIIydasXx NPH YBEIMUCHHH 03Bl BpeMs CBEpThIBaHMS IUTasMmbl B Tecte AUTB
BBIXOAWT Ha IUIATO M Oonee HE YAIMHACTCS, YTO CBHUICTENHCTBYET OO0 OTHOCHTENBHOW WM aOCOMIOTHOH
TIepeI03UPOBKE Mpenapara.

AHTHKOATYJISSHTHI HENIPSAMOT 0 AelicTBUS (AHTaroHucThbl BUTamuna K).

AHTHKOATYISHTH Henpsimoro aeiictBus (AH/I) mmpoko Mcons3yroTes B JedeOHONW MpaKTHKE, OCOOCHHO
IpU  HEOOXOAWMOCTH JUTUTENBHONW AaHTHKOAryISIHMOHHOM Tepammu. OHM  HMCIONB3YIOTCS sl NEpBUYHOMN
NMpO(MIAKTHKA TIPU MEpUATeTbHOW apUTMUH, TNPO(QUIAKTHKA PEHUINBOB TPOMOIMOOINH, TPOMOOTHYECKHX
OCJIO’KHEHUH MPY HATMYUU HUCKYCCTBEHHBIX IPOTE30B MM (DHIBTpa B MOJION BEHE.

IIpenmymiecTBa JaHHBIX OPENapaToOB COCTOAT B TOM, YTO UX MOYKHO IPUHUMATh BHYTPb, U UX ACHCTBUE HE
3aBHCHT OT HAJIMYUSI JPYTUX (paKTOPOB CBEPTHIBAHMS KPOBH, Harpumep, antutpom6buHa. K rpynme AHJI (opanbHbIX
AQHTUKOATyJISTHTOB) OTHOCSITCS aHTHKOATYJISTHTHI KyMapHHOBOTO psiia (Bap(apuH M 1p.) W WHIAHJHMOHOBOTO pPAa



(pennnuH). B mocnmenHee BpeMsi MIMPOKO HCIONb3yeTcss BaphaphH Kak HanMeHee TOKCHYHBIM W Hawnbosee
«YTIPABIISIEMBII.

Bapdapun sBnsiercst nepuBaTtoM KymapuHa. Ero neWicTBue, Kak M JAPYrHX OpPaJbHBIX AHTHKOATYJISTHTOB,
3aKIII0YAeTCsl B HapyUICHUH PEaKkIMU Y-KapOOKCWIMPOBaHMS BUTaMHH K-3aBUCHMBIX (akTopoB cBepThiBaHus: I,
VII, IX, X, mporennoB C u S. be3 Buramuna K 00pa3yroTcsi HETOIHOIIEHHBIE B MPOIIECCE TIa3MEHHOI0 TeMOocTas3a
PIVKA-daxTopsl, y KOTOpHIX HapylleHa CIIOCOOHOCTh CBSI3BIBAHMS C MOHAMHU Kaiblust, hoconunuaaMu MeMOpaH
U IpyrUMHU (paKTopaMy CBEPTHIBAHHS KPOBH, UYTO M IPUBOAUT K AHTUKOATYISIHTHOMY 3((eEKTy.

[Tpu npueme AH/I, B yactHOoCTH, BapdaprHa, MEHSIETCSl KaK BHELIHUI, TaK ¥ BHYTPEHHUH MYTh aKTUBALIUH
nporpombunaspel. VII ¢akrop yuactByer Bo BHemiHeM mytH, IX — Bo BHyTpenHem, a Il m X - B obomx myTsax
aKTHBaIMy nporpomMOuHa3bl. Tem He MeHee, nelictBue AHJI Oomblie cka3piBaeTcss HA BHEUIHEM ITyTH, HO3TOMY
npueM BapdapruHa KOHTPOIUPYIOT MPOTPOMOMHOBEIM BpemeHeM (tectoMm — [1B, IIT).

Juyisi mpaBWIBHOTO HCHONB30BaHUS BapgapuHa TpeOyeTrcss TOCTOSHHBIN J1a00paTOPHBI KOHTPOIIb.
Jlo3upoBka mpernapara He MOJNACTCS HUKAKUM IPEABAPUTENBHBIM pacueTaM. Ha pelicTBHe nexkapcTBa BIIHSET
CHUHTETHYECKast CIOCOOHOCTh MeUeHH, IUIIEBON PEKUM, APYTUe JIEKAPCTBEHHBIE MPENapaThl M COMYTCTBYIOIINE
3aboneBanusi. JKenaeMplll ypoBeHb aKTHBHOCTH (DaKTOPOB yCTaHABIIMBAETCS WHIMBHUAYaJIbHO. B HacTosiiee Bpems
TIpUMeHsieTcsl Takke Hu3kozmozomas Tepanuss AHJl. B HauvanbHO# (haze HachlmeHUs] Ha3HAYaeTCs WHIYKIMOHHAS
J03a BapgapHHa, a 1abopaTopHbI KOHTPOJIb MPOBOANUTCS NPOTPOMOHMHOBBIM TECTOM B TpolieHTax mo Keuky. Jlanee
npu mopdope J03bl KOHTPONIb OCYyHIeCTBisieTcss WHIekcoM mo Ksuky kaxnmele 3-4 nua. B kadectse
JIOTTOJTHUTENILHOTO TECTa Tepel] HayalloM JICYEHHsl T0JIE3HO MPOBOJMTH OLleHKY cucTeMbl npotenHa C. [Ipu Hu3KoM
akTuBHOCTH NpoterHa C mpueM BapdapuHa MOXKET MPUBOANUTH K TPOMOO3aM M HEKPO3aM KOXKH.

B ¢aze crabuibHO# runokoarymsinum AeHCTBUE MpernapaTa OleHUBAIOT 10 0ojee 00bEeKTUBHOMY TIOKa3aTEero
Mexaynaponaomy Hopmanuzosannomy OtHomenuto (MHO).

[Tpu npumenennn BapdaprHa clielyeT BHIIONHATH CIEAYIOLIe TpaBuia:

1. Tlpumensts BaphapuH B COOTBETCTBHU CO CPOKOM T'OAHOCTH.

2. Ilpu npueme BapdapuHa Mo BO3MOXHOCTH OrpaHH4YKMBaTh norpednenue suramuHa K. Buramun K

COZICP)KUTCS B OBOIIAX, (hPyKTax, HEUEHH, POXIKaX.
3. OroxBurats npueM BapdapuHa OT IprueMa UM, TaK KaK Ipernapar copoupyeTcs MuIIeH.
4. Hcnonbs3oBaTh HanOOJIEEe HU3KUI PEKUM J03UPOBAHMS, KOTOPBII JlaeT TepaneBTuieckuii ahdexT (mo

koHTpomo MHO).
Wnrepsan MHO npu nedeHun BaphapHHOM 3aBHCHT OT XapakTepa HAaTOJIOTUH M ONpPEAENAeTCs JedalluM

BpauoM. B GobIIMHCTBE cliydaeB OH KojeOneTcs oT 2-X 10 4-X.

[pu pnurtensHOM JedeHnn BaphapuHoM mone3Ho onpenensate AUTB kak Tect Ha BHYTPEHHHIA yTh aKTHBAIIHH
nporpoMOMHA3bl. Bpemsi cBepThIBaHHs IUIa3Mbl MallMeHTa OOBIYHO YHIHMHSETCs B 2-2,5 pa3za Mo CpaBHEHHUIO C
HopManbHBIMU 3HaueHmsIMH AUYTB mabopaTtopun.

Haunboree onacHble OCIOXHEHHS B BUJIE KPOBOTCUCHHH BCTPEYAIOTCS CPAaBHUTENBHO penko. [Ipu amurensHOM
NPUMEHEHHH BO3MOXKHO TIOBBHIIIEHHOE BHINajeHHe Bosoc. [IpemapaT NpOTHMBOMOKa3aH KEHIIMHAM B IIEPBBIN
TpUMeCTp OEpPEMEHHOCTH.
| IlepeyeHb BONIPOCOB /IJ1sl IPOBEPKH KOHEYHOI 0 YPOBHSI 3HAHUIA:

1. MexaHH3M pPa3BUTHS TUIIOKOAT YIISLIUH.

. l'emopparuueckue 3aboneBaHus.

. [latomorus TpoMOOLIUTAPHOTO 3BEHA.

. l'emopparuueckue KoaryaonaTHH.

. MexaHH3M pa3BUTHUS TUIEPKOATYJIALIHH.
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. Kitaccudukanms oCHOBHBIX BUIOB TPOMOODHITHIA.
7. T'unepromMmonucTenHEMUs, MEXaHU3M Pa3BUTHSL.
8. AuTHoch oMUIIIHBIT CHHAPOM, KITACCH(DUKAIIHSL.
9.1BC-curIpom.
Il CamocTosiTe1bHAsI paGoTa 00YYAIOIIMXCHA: COCTABUTH MEHTAJIBHYIO KapTy 10 TeMe: «MoJeKyIsipHbIe
MeXaHU3MBbI HapyIIEHUH reMocTasay.
111 Cnincok ucnoab3yeMoil TuTepaTypsbl:
Oosi3aTesbHAS:
1.E.C. CEBEPUH «bUOXUMUsI», MOCKBA 2004,
2.E.C. CEBEPUH «BUOXUMMUS C VIIPAXXHEHUSIMU U 3AJJAYAMU», MOCKBA 2008;
JonosHuTeIbHAS:

1. UHTEPHET PECYPCBI
2. MATEPUAJI KOHCTIEKTOB 3AHATH S



17. JlaGopaTopHbIe TeCThI CHCTEMBI T€eMOCTAa3a.

JlaGopaTopHbIE TECTHl HEOTHAEIMMBI OT JWArHOCTHKM W MOHHTOPHMHIA HApYLIIEHWH TIeMocTa3za, OCOOEHHO NpH
MOHHUTOPHHI'€ aHTUKOAT'YJITHTHOW Teparuu. [l OIEHKH CHCTEMBI TeMOCTa3a MCIIONB3YIOTCS CIEAYIONIUE TPYIIITEI
TECTOB:
1. CaeprhiBaHUE TUTa3MBI (KOATYJISIIMOHHOE 3BEHO).
e  CKpPHHUHIOBBIE TECTHI.
e UccnenoBanne pakTopoB (aKTUBHOCTH M KOHIIEHTPALIHS).
e  Mapkepsl aKTUBAalIUK CBEPTHIBAHUSL.
e VHrubuTOpHI CBEPTHIBAHMSI.
2. OubpuHOIM3.
e  CKpPHHUHIOBBIE TECTHI.
o  daxropsl pubpHHONHK3a (TIa3MuHOreH, t-PA).
e  Mapkeps! GUOpUHOIH3A.
e  Uuruburops! pudprHOIM3a.
3. MHccnenoBanue TpoMOOIUTOB (KOTMYECTBO, PYHKIMH, (PAKTOPHI TPOMOOIIUTOB).
B 51edeOHBIX yupexIeHusx oOuiero npoguias MPOBOAATCS, KaK IPaBHIO, CKPUHHHTOBBIE TECThI, KOTOpBIE

OLIEHMBAIOT (DYHKILUIO OTIENBHBIX (Da3 MPOLECCOB CBEPTHIBAHMS, TO €CTh COBMECTHYIO aKTHBHOCTh HECKOJBKHX
¢akTopoB. Jlpyrue TecThl OOBIYHO BBIMOIHSIOTCS B MPOMWIBHBIX J1a00paTOPUSIX WIM CHENUATU3UPOBAHHBIX
JedeOHBIX YYPEXIEHHsIX, XOTs, B MPUHIIUIE, MOTYT MpoBoAuThcs B moboii K/JI, umeronieii coorBercTByloniee
obopy/oBaHue.

HpI/I Ha3sHaA4Y€HUU aHaJIM30B Ha TEMOCTa3 Bpad PYKOBOACTBYETCA HAJIUYUEM KIMHHUYCCKUX IIPU3HAKOB,
aHaMHE30M, BEpPOSTHOCTHIO OINEPAaTUBHOTO BMEIIATENbCTBA, a TaKkKe BO3MOXHOCTSIMHU Jabopatopun. B
3aBUCUMOCTHU OT )II/IaFHOCTI/I'-IeCKOI‘/II HCO6X0}1HMOCTI/I NnaoueHTaM Ha3Ha4Yac€TCd HMCCICAOBAHUE KoaryjaorpaMMbl WIN
reMOCTa31OrPaMMBbI.

Koaeynoepamma mnpennonaraeT HM3ydeHue IUIa3MEHHOIO 3BEHA remocrasa. [ emocmasuozpamma BKIIOYAET
OJHOBPEMEHHYIO OLIEHKY IJIa3MEHHOI'0 U COCYAUCTO-TPOMOOIMTApHOr0 remMocTasa. IIpu pyTHHHBIX MCCIIEI0BAHUIX
MUHHUMAJIbHBIM HAa0Op TECTOB JUIl COCYAMCTO-TPOMOOLIMTAPHOIO 3BEHA COCTOUT M3 OIpPEAEICHUs BpEMEHU
KPOBOTEUEHUSI M KoJIM4yecTBa TpoMmOouuToB. bonee ToHkoe n3ydeHne (yHKIMH TPOMOOLMTOB IPOBOAUTCS C
TIOMOIIIBIO CIIEIMATIbHBIX METOJIOB U IIPUOOPOB.

[Tanmentam ©e3 BHAMMON KJIMHUYECKOH CHUMNTOMATUKHA U IIEpel OINEPATUBHBIM BMEIIATEIHCTBOM
Ha3HavaeTcs 6a306aa Koazyroepamma. MUHAMaNbHOE KOMUYECTBO MapaMeTpoB 0a30BOH KOAryaorpaMmbl 4eThIpe:
nporpombunoBoe Bpemst (I1B), aktuBupoBaHHOE wacTHyHOE TpoMmobOomiactuHOBoe Bpems (AUTB), TpomOuHOBOE
Bpems (TB) u ¢pubpuHOreH. DT TeCTHI OTHOCATCA K CKPHHHHIOBBIM M ITO3BOJISIOT BBISIBUTH HAapyLIEHHs Ha BCEX
JTanax KoaryJauud. JJaHHbId Habop TECTOB MOXKET BBITONHATHCS KaK PyYHBIMH METOIAMHM, TaK M Ha KOAryloMeTpe.
OnHako MUHUMAJIBHOTO Habopa TECTOB HEIOCTATOYHO JUIS MAIMEHTOB C HApYyIIGHWSIMU B CHCTEME IeMOCTasa.
Y4uThIBasi TpyAOEMKOCTh M HEMaldyl0 CTOMMOCTb TecToB, B KJIJI NOMKHBI OBITH «pE3EpBHBIE» TECTBI, KOTOpPbIC
BBITIOJTHAIOTCS. TOJIBKO 110 Ha3HAYEHHUIO JICYAIero Bpaya JOIOMHUTENBEHO K 0a30BOi KoaryimorpaMme. DTH TECTHI,
Kak MPaBHJIO0, CKPHHUHI'OBBIE, M TIO3BOJISIFOT OLEHUTh (DYHKIIMOHAIBHYIO aKTHBHOCTH JPYTHX 3BEHBEB remocTtasa. K
HUM OTHOCATCS: (uOpuHONMTHYecKass akTUBHOCTh (DPAK, ckpuHHHTrOBBIH TecT Ha (UOPUHONU3), OlEHKA
AKTHBHOCTH (DH3HONIOTMYECKUX AHTUKOATYISHTOB (AHTUTPOMOMHA M 00IIeil akTUBHOCTU cuctembl mnpotenHa C),
onenka ypoBusa Tpombunemun (POMK, JI-[lumepsr u np.), BeisBieHHe () (HEKTOB BOTYAHOYHOTO aHTUKOATYIISHTA H
HEKOTOpbIE Jpyrue. Bce 3TW TecTbl AOCTYMHBI I BBINOMHEHHS, W JUIA HUX, KpoMme J[-AMMEpOB, HMEIOTCS
OTEYECTBEHHBIE pearcHThl. Jl-IuMephl ONpeAesieTCss UMMYHOJIOTHYECKUMH METOAAMHU M TPEOYeT CIEIHaIbHOTO
obopymoBanusi. Habop TeCTOB AOIKEH COOTBETCTBOBATH MOTPEOHOCTSM JeueOHOro yupexaeHus. Pemkue TecTs
panroHaIbHEE TIPOBOJNTH B CHEIHAIM3UPOBAHHON JTA00PaTOPHH M3-32 MX HEPEHTAOEIBbHOCTH.

Hdns oOmeli OIEHKM CHCTEMBI TreMocTaza mpoBomgutcs Tpombodmacrorpadpus (TOI)  wmm
Tpomboanacromerpus (TOM). Metonsr moporue, HO B psAe CIydaeB KpaiftHe HeOOX OUMBIE.

Takum oOpasoM, xkaxkmas KJIJI Belgenser [nuama3oH HWCCIEAOBAaHWA, KOTOPBIA —OmpeaemseTcs
MOTPEOHOCTAMH JIeUeOHOT0 YIPESKACHUS M BO3MOXKHOCTSMHE J1a00paTOpHu.

OcHoBHBbIE 3TaNbl HCCIeJ0BAHUS TeMocTa3a.

[Ipn w3ydeHuMm cucTeMBl TeMOcTa3za, Kak W TpPH JPYruX JIAOOpaTOPHBIX HCCIEAOBAHMSX, aHAJIH3
CKJTJIBIBAETCS U3 3-X JTAloB:

- MIPEeaHAJIUTHYECKOTO, BKIFOUAIONIETO Ha3HAYeHHE MCCIe0BaHus, odopMieHHe OllaHKa-3aKa3a Ha aHayu3, 3a00p,
XpaHEHWE W TPAHCIIOPTUPOBKY OHOIOTHYECKOro Marepualia, MHOIZa MEepBHYHYI0 00pabOTKy OHMOIOrHYecKOro
MaTepuana (LeHTpU(YTUpOBaHUE U OTJIENICHNE TUIa3Mbl OT 3PUTPOLIUTOB);



- aHAJIUTHUYECKOr 0, TO €CTh HEMOCPEACTBEHHOI O IPOBEICHNS aHAJIH3a;
- TMOCTAHAJIUTHYECKOrO, BKIIOYAIOMIET0 BbAaYy aHalW3a B OTJCNICHHE, JedallleMy Bpady WIM MalueHTy, U
MHTEPIPETALHIO PE3YIIFTATOB JTa0OPATOPHBIX UCCIIEIOBaHUH.

Ha xaknom n3 3THX 3TaroB MOryT OBITH jgomymieHsl ommoOky. [lo cratucrryeckum qanHbM 70-80% Beex
OmMOOK IMPUXOAWTCS HAa MpEaHaIUTHYECKUH 3Tall, MO3TOMY BCE COCTABIIONIME 3TOr0 3Tarla JODKHBI OBITh
CTaHJapTU3UPOBAHBI M HEYKOCHUTEJIBHO BBITIOIHEHBI.

Ilpeananumuueckuit 3man. Haznauenue ananuzoé NMPOBOAWUTCS JE€YAIlMMHU BpauyaMH M BKJIIOYAET Kak
CTaHAApTHYIO KOAaryJorpaMMy, Tak W JIONOJHUTEIbHbIE TecThl. Ha3HaueHne aHaIu30B JIODKHO OBITH 00OCHOBAHO.
OOocHOBaHMEM CITY)XaT TaHHBIE aHAMHe3a, TaHHBIE KIMHUYECKOTro 00Ccie1oBaHus (HajIudue TeMOpparui, Ipu3Haku
BEHO3HOI'O 3aCTOS WIM apTepUalibHOM HEIOCTaTOYHOCTH). Takke yduThIBaeTcss HWH(pOpManust O mpUeMe
JIEKapCTBEHHBIX IPEnapaToB, NPSIMO WIM KOCBEHHO BIHSIOIINX HA TeMOCTa3.

[Ipn Ha3HayeHWM aHaJIM30B HEOOXOAMMO MPABWILHO 3allOHUTh HAIpaBiI€HHE, YTO TOMOXET W Bpady-
KJIMHULKCTY, U Bpady KIMHUYECKOH JIAOOPATOPHOH TMAarHOCTHKH IPHU MHTEPIPETAIMU TIONYYEHHBIX PE3YJIbTAaTOB.
TecHoe COTPYAHNYECTBO Bpauei-KIMHUIIMCTOB C BpPauoM J1a0OpaTOpUH [0 reMOCTa3y MOMOTaeT M B IPaBHIBHOM
Ha3HAYeHUH TECTOB, M B MX pacmH(poBKe, TeM Oojiee, YTO OCHOBHYIO HH(OPMAIIHIO JIaeT HE CTOJIBKO KOHKPETHBIN
TECT, CKOJIbKO KOMOMHAIIUS TECTOB.

Ha nporeccsl cBepThIBaHMS BIMSIET MHOXECTBO JIEKAPCTBEHHBIX MNpenaparoB, d(Q(GeKThl KOTOPHIX MOTYT
OBITh KaK TEpaneBTUUECKUMH, TaK M M000YHbIMU. DapMakoTepanusi HapylIeHHH reMocTa3a 00CyXIanach paHee.
[ToGounble 3¢ (eKTh JeKapcTB MOTYT MPOSIBIATHCS B BHUJIE BIUSHUS Ha TPOMOOLMTHI MJIM TUIa3MEHHBIE (haKTOpbI.
Ananveemuxy, Kak TIPAaBUWIIO, CHIDKAIOT arperamuio TpoMOomuToB. IlpueMm opanvhuix kommpayenmueog u
NpenaparoB 3aMeCTUTEIbHOW TOPMOHOTEPAMM aKTUBHPYET arperanuio TpoMOonHuToB M (aKTOpOB CBEPTHIBAHMUS,
CHIKAaeT YpOBEHb aHTUTPOMOWHA, YTO MOXKET CIIOCOOCTBOBATH TPOMOOPMIHNU. AHMUOUOMUKY WUPOKO2O CNEKmMpPaA
Oeticmeusi TIOJABIISIIOT KUIIEYHYIO ()JIOpY M CBSI3aHHBIN C HEW SHIOTEHHBIH CHHTe3 BUTamuHa K, a Takke MOryr
BBI3BIBATH TPOMOOLIMTOIIEHUIO. Y CTAHOBJICHO HAIMYUE CKIOHHOCTM K THIIOKOAryJIlUM Yy MalUueHTOB IO0Cie
BBE/ICHHSI KPOBO3aMEHHTENICH M MPH JICUCHUH acliaparnHa3oil M BaJbIIPOMEBOW KHUCIOTOW. D ekt mpenapaToB
HEO0XOJMMO YYUTHIBATh IIPHU MHTEPIPETALUH PE3yIbTaTOB JaOOPaTOPHBIX UCCIICIOBAaHUH.

Odusnyecknii W OMOLMOHAIBHBIAH CTpECC aKTUBHPYET CHUCTEMY Koarylmsiqud W (QuOpuHONIM3a.
buronornueckuM MaTepruaoM AiIsl HCCIIE0BAHUS TEMOCTa3a MOXKET ObITh KPOBb, I71a3Ma U CBIBOPOTKA KPOBHU.

KpoBp HeoOxomuma mpH perucrpanuu TpomOoidnactorpammbl. ChHIBOPOTKA HMCIONB3YETCS KpaWHe peiKo
Ui u3MepeHust conepxanus psiga (akropoB winu [1[Jd. CelBOpoTKa — 3TO JKHUIKOCTb, OCTAOLIASCS TOCIE
CBEPTHIBaHUS KPOBU U OTHENICHUS KJIETOYHBIX 31eMeHTOB. OHa He COonepXHT (HMOPHMHOreH M HEKOTOpHIE NpYyrue
¢daxropel. OCHOBHBIM MaTepualoM U1 HCCIICIOBAaHUS CHCTEMBI TeMocTa3a sBIsleTcsl IUiasmMa KpoBu. [lims
MOJNyYeHHsl IUIa3Mbl MpU 3a00pe KpOBUM B MPOOHMPKY M0OaBIISETCS CTaOMIM3aTop (AHTHUKOATYNSIHT), KOTODBINA
MIPEMATCTBYET CBEPTHIBAHMIO KpoBU. Ilmazma — 3TO XKHMAKOCTh, MOJyYEHHasl MOCIE OTAENEHHS KIETOYHBIX
9JIEMEHTOB 0e3 IpeIBapUTeIbHOTO CBEPTHIBaHUS KpoBH. [1nazma conepxut GpuOpuHOreH u Bce GaxTophl.

3abop kposu Ha TEMOCTA3 MPOBOJAUTCS U3 Maiblia, MOUYKM yXa WIN U3 BeHbl. KammisipHas kpoBb Oepercs
JUTSL HEKOTOPBIX CIIEIUATBHO aJalTHPOBAaHHBIX METOJOB, TAKHX KaK IOJCYET TPOMOOIIMTOB, ONpEeIeHNE BPEMEHN
kpoBoteueHnss, AUTB, I1B, u y nereii. [lpu 3a00pe kKamunisipHONH KPOBH HEOOXOJUM JOCTATOTHO TITyOOKUH TPOKOI
cTepwibHbIM ckapudukaropoMm u Obictpoe (10 cex) B3sTHE MEPBBIX Kamelb KPOBH, MOTYYEHHBIX CAaMOTEKOM 0e3
JaBieHus. Win ckatus. Ilpu mepeHoce KpoBH B MPOOMPKY C aHTUKOATYISHTOM (LUTPATOM HATpHsA) OHA JOJDKHA
ObITH CITyIICHA B LICHTP NPOOMPKH, a HE pacTeKaTbcsi MO KpasM. KpoBb ¢ aHTHKOAryassHTOM JOJDKHA OBITh
TIIATETHHO U AKKYPATHO TEepeMeIIaHa.

CraHgapTHBIM SIBIISIETCSI MCCIEJOBAaHWE KPOBH, B3ATOM M3 BeHbl. KpoBb 3a0MparoT HATOIIAK WM IIOCIE
JIETKOTO 3aBTpaka Oe3 >KUPHON MHUIMM U3 JOKTEBOW BEHBI CHIIMKOHMPOBAHHOW WITIOW C IIMPOKHM IIPOCBETOM B
MIPOOMPKH € IUTPATOM HATpHs. IIpu B3ATHM KPOBH BPEMs HAJIOXKEHHS XTyTa JNOJIDKHO OBITh MHHHMAJIbHBIM (HE
Oomee 2-X MHH), TaK KaK CTa3 KPOBH aKTHBHPYET CBEpPTHIBaHUE. Eciam KpoBH OMHOBpPEMEHHO OEpyT B HECKOIBKO
MIPOOHMPOK, TO MPOOMpPKA JUI TeMOCTa3a JIOIKHA ObITh BTOpoH. Ilpu 3a0ope KpoBHM M3 Karerepa sl NCKIIOYEHUS
BIMSHUS TEMapHHa IpeaBapuTensHo cryckaloT 10 20 mur kpoBu. KpoBb ¢ muTpatom Hatpus cpasy 2-3 pasa
TIepeMeIInBalOT 0e3 BCTPAXWBAHMS M MEHOOOPA30BaHUS, W OCTABIISIOT IPH KOMHATHOW TemriepaType. B xauecte
KOHTEHHEpOB Uil B3ATHA KPOBH MOTYT OBITh HCIONB30BaHbl CHIIMKOHHUPOBAHHBIC CTEKISIHHBIC NPOOHPKH,
IUTACTUKOBBIE MPOOMPKH WM BaKyyMHBIE NMPOOMPKHU C TOyOOH KPBIMIKOH, cozep Kaliie IuTpaT Hatpus. B



OOBIYHBIE CTEKJISHHEIC Hp06I/IpKI/I 3&60p KpOBU HCAOMYCTHM, TaK KaK CTCKJIO AKTUBUPYCT HEKOTOPLIC (baKTOpLI
CBCPTHIBAHUS KPOBU (KOHTaKTHaH aKTI/IBaHI/ISI).

Jiist TecToB, TI€ BaXKHO M30€XaTh BBHICBOXK/ICHUSI TPOMOOIUTAPHBIX ()aKTOPOB B TMEPHOI BPEMEHH MEXIY
3a00pOM KpOBH M BBITIOJTHEHHEM aHaIN3a, NCroib3yloT CTA/J[-pobupku. DT IpoOMpPKH comepKat IUTPaT HATPpHs,
Teo(pWUINH, aJeHO3UH U qunupuaamod. [locienHue Tpyu COCTABISIONMX MPEMSTCTBYIOT arperaiui TpOMOOIIUTOB U
BBICBOXK/ICHHIO U3 TPOMOOIITOB OMOJIOTMYECKN aKTUBHBIX BELIECTB.

Just mpemoTBpaleHusi CBEPThIBAHHMSA KpPOBU Iociie 3abopa Juis KOarylnolIOTHYECKHX HCCIIEHOBaHUI B
Ka4yecTBe CTa0MIM3aTopa KPOBH HMCIONB3YETCs IMTpaT HaTpus (nanee uutpar). LiutpaT oOpatuMo CBsI3bIBA€T NOHBI
KaJbLUsl, YeM IPeAoTBpallaeT cBepThiBaHHE KpoBH. Llurpar Tarke crabwmmsupyer dakropsl VIII m V u nmaer
BO3MOXKHOCTB NOJYYUTH IIPO3PAYHYIO IUIa3My rocie neHTpudyrupoBanus. COOTHOIIEHHE UTPAaTa U KPOBHU CTPOTO
ompeneneno — 1:9. Tlo pekomenmammsm BO3 koHueHTpauusi pacTBopa ImTparta cocrasiser 109MM, dyro
coorBerctByeT 3,8% 1MTpary, NPUrOTOBICHHOMY W3 TpeX3aMeIleHHOro 5,5 BOAHOrO KpucTauIoruapaTa
(NasCgHsO7x5,5H,0), wmm  3,2% 1mrpaTy, NOPUTOTOBJACHHOMY M3  TPEX3aMEIIEHHOrO0 2-X  BOIHOIO
kpuctamtoruapara (NasCeHsOrx2H;0). Ilpu uCHOIb30BaHHKM OOBIYHBIX TPAIyHPOBAHHBIX MPOOHPOK B
71a00paTOpUM HANMBAIOT HEOOXOIMMOE KOJIMYECTBO LUTpaTa M OTMEYaroT (IOMacTepoM YpOBEHb Ui KpoBH. B
BaKyyMHBIX NPOOUPKAX C royiy0Oi KPBIIIKOI CONMEPKUTCS CTAaHAAPTHOE KOJIMYECTBO IIUTPATa, a YPOBEHb I KPOBU
y’Ke OTMEUEH.

TabGnuna 7.

3aBUCHMOCTh COOTHOIIICHUS AHTHUKOAryJjissHTa U KPOBU OT T€MAaTOKpHUTaA

I'emamoxpum Aumuxoacynanm ma Obwuii 0bvem mn

% (3,8% yumpam nampus)

20 1,4 10
22-26 13 10
28-32 1,2 10
34-38 1,1 10
40-44 1,0 10
46-50 0,9 10
52-56 0,8 10
58-60 0,7 10

>65 0,5 10
HOBOPOX/ICHHBIC 0,25 5,0

[Tpumeuanue: 3HaYEHNA TEMATOKPUTA, OTMEUEHHBIE )KUPHBIM IIPU(PTOM, AOMYCKAIOT UCTIOIB30BAHUE CTAHIAPTHOTO
KOJIMYEeCTBa IUTpaTa.

Bricoknii 1 HU3KHHA TEMAaTOKPHUT TPEOYIOT KOPPEKIHMH COOTHOMICHWS LUTPaT-KpoBb (Tabm. 7). B stom
cilydae KpOBb 3a0HpaloT B IUTACTUKOBBIE MPOOMPKN C OTKOPPEKTHPOBAHHBIM KOJIMYECTBOM muTpara. Ha mpaxtuke
TIPY TeMaTOKpHTE OT 25 10 55% KONMM4ecTBO IUTpaTa MOKHO HE MEHSTb.

HawnOonbinee 4mcio OmMUOOK CBSI3aHO C HCTIPABUJIbHBIM COOTHOLICHHUCM LHUTpPATa WU KPOBHU H IUIOXHUM
nepeMeMBaHueM Hp06. OueHp 4acTo apoueaypHbi€ CECTPbl KPOBb Ha61/1pa}0T BBIIIC WM HIDKE METKH. B 3TOM



ciydae TIPOMCXOJHUT HECTaHAapTHOE pa3daBieHHe (aKTOpPOB, YTO MOXKET IMPHBECTH K 00pa30BaHHIO CTYCTKOB MIIH
HapyLIEHUIO KoaryJsIuy B IpoOUpKe NIPH ee OTCYTCTBUU Y auueHTa. Kpoew co czcycmkamu ne ananuszupyemces!

Bpemst mpoBeieHns MccienoBaHuii 1S OLeHKH (YHKIMI TpOMOOIIMTOB U HEKOTOPBIX Apyrux tectoB (PAI-
1) cocraBmser 30-40 muH. Takue mpoObI JOMKHBI OBITH B3ATHI B TOM JICYCOHOM YUPEKICHHH, TOC OHH
aHammupyorcs. [Ipy oleHKe IIa3MEHHOro TeMocTas3a MpoObl OIDKHBI aHAJTU3UPOBATHCS B TEUCHHE 4-X YacoB.
Hcnonp3oBaHne BakyyMHBIX TIPOOMPOK TPOIUIEBAaET BpeMsl IPOBEACHHS aHajiu3a, oO0pa3lbl KPOBH MOTYT
TPaHCIIOPTHPOBATECS B TpodmiIbHyIo Jaboparoputo. [IpoObl 10 wuccienoBaHusl XpaHSATCS OPU  KOMHATHOH

TEMIICPATYpC.

[IpenBapurenbHblii 5Tarm 00pabOTKK MPOO BKIIOUaeT yeumpudyeuposanue. IlyreM M3MEHEHHS pexuMa
LEHTPUQYTUPOBAHUS TOIYYAIOT IUIa3My, COJAEPIKAILYI0 Ppa3IMYHOE KOJIMYECTBO TpoMOOUMTOB. Obozauennyio
mpomboyumamu  naazmy (OTII) monyd4arOT UEHTPUPYTHpOBaHHWEM KpoBu B Teuenue 5 wmumH npu 1000
oboporoB/MuH. OTII wucronp3yroT A mMojcyeTa KOJNWYECTBA W OIEHKH (YHKIMH TpPOMOOIMTOB. bednyio
mpomboyumamu niasmy (BTII) nomydaroT myrem HeHTpudyrupoBanus 1urpatHor kposu mpu 3000 000poToB/MUH
B TeueHue 15 muH. Ee ncnonp3yroT ais uccieqoBaHus MoKa3aTeneil mia3MeHHOro reMocrasa. hecmpomboyummnas
niasma TONydaeTcs Tpu IeHTpudyrupoBanuu ITpaTHOW KpoBu B TeueHue 30 muH mpu 4000 o6/muH.
HentpudyrupoBanue mnpu HCCIeNOBaHHMM T'eMOCTa3a JIydlle MPOBOAWTH B HEHTpUdyrax c Oaker-poropom. [Ipm
B3ATHH TIPOOMPOK M3 Takoi 1eHTpudyru daszpl He cMmermmBaroTcs. MeieHHas OCTaHOBKA IEHTPU(PYIH Takxke

NPENsATCTBYET CMEIIMBAaHUIO (ba3.

[Ipy HEOOXOAMMOCTH IUIa3My MOXHO OfHOKpaTHO 3amopo3uth (-20° - -70°C). Jlna 3amopakuBaHMs
PEKOMEHJIYeTCsl MCIOJIb30BaTh OeCTpoMOOLMTHYO TuiasMy. IIpu BeICOKOH TemnepaType 3amopaxusanus (-20°C)
Ia3Ma JI0JDKHA aHAIM3UPOBAThCA B TEUEHHE 2-X HeJlelb. Pa3MopakuBaHue T1a3Mbl IPOBOJUTCS Ha BOISHON OaHe
npu 37°C. PasmopoxeHHas IuiasMa cpasy aHanmsupyercsa. B miasme, conepskanieii renapun u 111D, nokasaTenu
reMOCTa3a MOCJIe 3aMOPa’KUBAHMUsT MEHSIOTCS.

I'emonu3npoBaHHas Mma3Ma HE aHAIU3UPYETCS 32 UCKIIFOYEHUEM CIIydaeB BHYTPUCOCYIUCTOIO FEMOIN3a Yy
TMalyeHTa.

Ananumuueckuii Iman BKIIIOYAEeT HEMOCPEICTBEHHOE MPOBEACHNE aHalu3a. Pe3ynpTaT aHanmsa 3aBHCHT
OT MeTOoJa MCCIENOBAaHMSA, KayecTBa PEAKTHUBOB, MHCIIONB3yeMOr0 OOOpPYHOBAaHHMS M YEJIOBEYECKOro (hakTopa.
CHkeHue BIMSHUS YeI0oBeUecKoro pakropa obecrednBaeT aBTOMaTH3aIMsl aHATUTHYECKOTO TIpoLecca.

I[J'IH HCcCI€JOBaHUs TrEMOcCTasa IMIPUMEHIOTCS CIIEAYIOIINE I'PYIIBI METOAOB!:

1. KioTTHHrOBBIE, OCHOBaHHbIE HAa PETHCTpAllMU BpeMeHH o0pa3oBaHus cryctka (clot — crycrok, Tpomo).
Vcnionb3ytoTcs U1 BBIIIOMTHEHHS! CKPUHUHTOBBIX TECTOB, ONPEEIeHHs] aKTHBHOCTH OTIEIbHBIX (PaKTOpOB
CBEPTHIBAHUS U HHTHOUTOPOB.

2.  XpoMoreHHbIE, OCHOBaHHBIE Ha (POTOMETPHIECKOM ONpPEAEIICHUH aKTHBHOCTH (HaKTOPOB I10 PACIICIUICHHUIO
XPOMOTEHHBIX WIH (DIyOpOreHHBIX CyOCTpaToB. VCIONB3yIOTCS UL BBINONHEHUS! CKPUHUHIOBBIX TECTOB,
onpeeeHHs] aKTUBHOCTH OTJENbHBIX (JaKTOPOB CBEPTHIBAHMS M MHTMOUTOPOB. METONIBI YyBCTBUTENBHBI U
CrelM(HUYHBI, JIETKO AaNanTHPYIOTCS K OHOXMMHYeckuM aHanmmzatopam. C X IIOMOIIBIO  MOXKHO
JOCTaTOYHO HAJISKHO U3MEPUTH COAEp KaHHE TOT'O WM MHOTO (haKTopa, HO HE BCerna BO3ZMOXKHO OLIEHHTh
ero GHOJIOTNYECKYI0 aKTHBHOCTb.

3. lmmyHonormyeckue, OCHOBaHHbIE Ha peakiuu aHTHreH-aHTtuTeno (MMA, naTekcHas arrioTHHALWS,
HedemoMeTprs, TYpOUIUMeTpHs 1 ap.). crmons3yroTes T onpeaeieHns] KOHIIEHTpaIuy (GaKkTOPOB.

4. Jlpyrue MeTOIbl Ul CHEHUAJbHBIX HCCIENOBAHMK (HAIpUMEp, PAaCTBOPSHHE CTYCTKA, MOJICKYJISPHBIC
METOMBI | JIp.).

[1pu BBIOOpE METOIOB HEOOXOTUMO MOMHUTD, YTO MOHATHS aKTHBHOCTH M KOHIICHTpaliu (HaKTopoB HE BCerna

TOXJECTBEHHBI. Tak, NpH JiedeHWH Bap(apHHOM KOHIICHTpauus BUTaMHH-K-3aBHCHMBIX ()aKTOpOB, M3MEpEeHHas
MmerogoM VDA, Moxer OBITH B TIpeenax HOPMBL, B TO BpeMs KaK UX aKTHBHOCTb B KJIOTTUHTOBBIX TecCTax OymeT

camwkeHa (yummHerne [1B 1 AUTB) u3-3a cuaTe3a (QyHKIIMOHANRHO HemomHoneHHbBIX PIVKA-(pakTopoB.

Z[J'ISI Kann6p0131<1/1 HUCCIICAOBAHUA AKTHMBHOCTH H OOJBIINHCTBA KOHIICHTpaIII/Iﬁ q)aKTOpOB HCIIOJIB3YCTCA ITYyJT
HUTPATHBIX IIa3M.

HOpMaﬂbHaﬂ niasma — 9TO Iyl 6eCTp0M6OIII/ITHI>IX HUTPATHBIX ILIAa3M, HOHyTIGHHBIﬁ He MmeHee ueM oT 20
KIIMHUYCCKU 310POBBIX JOHOPOB. B sT0lf mmasme akTHBHOCTH BCeX q)aKTOpOB CUHUTACTCA IO OHPCACICHUIO KaK



100% wmm 1 emx/mn. HopmanbHas miasMa M ee CepUilHbIE pa3BeACHMS HCIOJIB3YIOTCS Ui MHOTOTOYEYHOU
KaJHOpPOBKH.

Pegpepenmnuan nnazma (100% 3HaueHHsT) — IEHTPATM30BAaHHO TIPUTOTOBJICHHAS] B COOTBETCTBHUU CO CTAHIAPTOM
HOpMaJTbHAs TIa3Ma.

Ka]lu6p080’~lHaﬂ naasma — MyJl TUTPATHBIX IUIa3M, B KOTOPOM AKTUBHOCTH WJIM KOHICHTpAIUA KOMIIOHCHTOB
reéMoCTa3a TOYHO OIpPEACICHbI, HO MOT'YT OTJIMYAaThCA OT 100%. KaJ'H/I6pOBO‘-IHaH mjiasMa 1 €€ CepHﬁHLIe pa3BeacHUuA
HUCHOJIB3YIOTCA JId MHOT'OTOYEHYHOU KaJ'II/I6p0BKI/I C Y4Y€TOM AaKTHMBHOCTHU WJIM KOHUCHTpalHWH, onpez(eneHHoﬁ
MIPOU3BOJAUTCIICM.

Koarynonorndeckue MeTozbl UCCIEA0BAHUS IIOXO MOANAIOTCS CTaHAapTH3auud. IlokasaTenu TeCcToB 3aBUCAT
OT KadecTBa M COCTaBa PEaKTHBOB W HCIONB3yeMOro o0opyaoBaHus. HekoTopble ycnexw AOCTUTHYTHI B
cranpaptuzaimu [1B npu ucnonszoBannn MUY u pacuere MHO B konTpone neuenust AHJI. Bo uzbexanue
OLIMOOK JKENaTeJIbHO IOJNB30BATHCS TOTOBBIMH HAa0OpaMHM PEAKTHBOB, KOTOPHIE MOCTaBJSIIOT OTEYECTBEHHBIE U
3apy0OexxHble pupMbIl. Cpey 0TeuecTBEHHBIX MPOM3BOAMUTENIEH TECT-CUCTEM Hanbosee MOMYIISIPHbI PEaKTHUBBI (PHPM
«Penam» (Mockga), «Texnonorusi-Crannapt» (bapHayni), «MenuoJlad», (Mocksa). Pekomennyercst HCIIONb30BaTh
HaOOpHI OHOTO M TOTO K€ MPOM3BOAUTENS W OTpabaThiBaTh pedepeHTHHIC 3HAUSHHWS TOKa3aTelell B YCIIOBHUSIX
cBoeit naboparopun. /i1 yBEpEeHHOCTH B MPaBHIBHOCTH MPOBOAUMBIX UCCIIEJIOBAHUM W MONYYEHUH JOCTOBEPHBIX
Pe3yNbTaToOB KaXA0H 1ab0opaTopuu HEOOXOIUMO €KETHEBHO MPOBOIUTH BHYTPUIIA00PATOPHBIM KOHTPOJIb Ka4ecTBa
U y4acTBOBaTh BO BHEITHEM KOHTPOJIE KauecTBa, OTEYECTBEHHOM HJIM MEXIyHapOIHOM. B CBS3u ¢ HegoCTaTOUHOM
CTaHAapTU3alMell TECTOB MNpH BHEIIHEe# oleHke KadectBa, Hanpumep ®CBOK, nns OonblMHCTBA TECTOB
YUYHUTBIBAIOTCS HE aOCOJIOTHBIE 3HAYEHHsI BPEMEHU CBEPTHIBAHUSI IUIA3MBbI, & CTEIECHb YIUIMHEHUS! WIH YKOPOUYESHUS
BPEMEHHU CBEPTHIBAHUS KOHTPOJBHOW IUIa3MBbl MO CPABHEHHIO C JIOHOPCKOHM IIa3MOM, M3MEPEHHBIX B YCIOBHIX
JIAHHO# J1a00paTopuH.

Bce KIOTTHHIOBBIE TECThl IPOBOIATCS B CHJIMKOHMPOBAaHHOM WIM IUIACTUKOBOM mocyne. TecTsl
MIPOBOAATCS PYYHBIMH METOJAMH Ha BOASHOM OaHe ¢ MPO3payHbIMU CTEHKaMU WM Ha IOTYyaBTOMAaTHYECKUX U
aBTOMAaTHUYECKUX  aHaJIM3aToOpax TIeMocra3a - KoaryjloMmeTpax. PyuHble MeToAbl JOMYCKAalOTCs, HO
BOCHPOU3BOJMMOCTE M TOYHOCTb OIPEACICHUs Yy HHUX camas HU3Kas. OTO CBS3aHO C HEBO3MOXKHOCTBIO
CTaHAApTU3alMU Mpoliecca MPOBEACHHUS aHalu3a, OCYIIECTBISIEMOTO pa3sHbIMM OIEpaTopaMH, a TakkKe Co
CJIOHOCTBIO BU3YaJbHOW pPETHCTPAIlMM BPEMEHH MHOSBICHMS CrycTKa. KIOTTHHIOBBIE TECTBI CTaBSITCS B AyOJsX.
PacxoxneHne BpeMeHH 00pa30oBaHMs CI'YCTKa B apauIeNIbHBIX HCCISIOBaHUAX TOJDKHO ObITh MeHee 0,5 cexk.

Bornee coBpeMeHHBIM W PacIpOCTPAHEHHBIM SBISETCA H3MEPEHHE IapaMeTpOB IeMOCTa3a € IMOMOLIBIO
KOaryJIoMeTpoB. B momyaBTOMaTHYeCKMX KoaryjloMeTpax aBTOMaTH3MPOBaHA TOJBKO CHCTeMa perucrpauuu. Ilo
CHCTEME PErHCTpalid O0pa30BaHUA CI'YCTKAa pa3IMYaloT ONTHYECKHE, ONTHKO-MEXaHHMYECKHe, MEXaHHYECKHE U
TypOuIUMeTpUYecKUue KoarylnoMeTpbl. ONTHYeckHe M ONTHKO-MEXaHWYeCKHe HPHOOPH MOI'YT aHAIM3HPOBAThH
TONBKO IUIa3My. OTH NpPUOOPHI HMMEIT TaK HA3bIBAEMBIl aBTOMAaTHYECKHH CTapT: Io0aBlCHHE pEaKkTHBa B
U3MEPSIEMYI0 KIOBETYy aBTOMATHYECKH 3allycKaeT perucTpaluio BpeMeHH oOpa3oBaHus crycrtka. Ilpu
HCIIONB30BAaHUN HECKOJIBKUX PEAKTHBOB B KIOBETY, IIOCTABJICHHYIO B SUCHKY IJIS H3MEPEHUsI, JOJDKEH NOOABIIATHCS
TOJNBKO TOCIEAHUN (CTapTOBBIH) peakTHB. B MeXaHHYECKMX KOaryJoMeTpax MOXKET aHaJIM3UpPOBAThCS U IUIa3Ma,
LeJbHas KpoBb. DTH NMPUOOPHI HE HMEIOT aBTOMATHYECKOTrO CTapTa, OTCYET BPEMEHH 3aIlyCKAaeTCsl MEXaHWYECKUM
Ha)KaTHeM KHONKH. MexXaHM4YecKre KOaryJoMeTphl OCOOCHHO YNOOHBI Uil MOJHKIMHHK IPU MOHHUTOPHUHIE
NanUeHToB, NPUHAMAIOMNX BapdapyH, M0 MPOTPOMOMHY KalmWUIAPHOH KPOBH. ABTOMATHYECKHE KOAryJIOMETpHI
NPOBOJIAT BCIO MpOLENYpY aHajW3a B COOTBETCTBHH C 3aJaHHOW mporpaMmoil. HekoTopele KoaryiaoMmeTpbl
paccuuThBalOT (HUOPHMHOTEH IO MPOTPOMOMHY. Takas MeTOIWKa MOXET OBITh WCIIONBb30BaHAa IIPH MAacCOBBIX
CKPUHUHTOBBIX 00CIIEJOBaHUSX, HO MaJIONPHTOHA JUTS 00CIIeA0BaHMS AIIMEHTOB C IATOJIOTHEH reMocTasa.

Ilocmananumuyeckuii 9man BKIIIOYAET 3arOIHCHUE OJIaHKA aHaJIn3a, BbIJavYy aHaJIN30B U3 Ha60paTOpI/II/I

1 TIOMOIIb JIEYaIlleMy Bpady B HMHTEpIpETaly pe3yinbTaToB. HekoTropslie abopatopuy NULIYT 3aKIIOYEHHE IO
koarynorpamme. OMMOKK MOCTaHAJUTUYECKOrO ATala dalle BCEro CBA3aHBI C HEMPABWIIFHBIM BIHCHIBAaHWEM B
OnaHK pe3y’abTaTOB aHaiu3a. VICTIonb30BaHHWE COBPEMEHHBIX TEXHOJIOTMH (aBTOMAaTH3amus, KOMITBIOTEPH3AINS,
ycTaHOBKa J1a00paTOpHBIX HHPOpPMAMOHHBIX crcTeM — JIMC) pe3ko CHIKaeT MPOIEHT ONIHOOK.

METOAbI UCCIEJOBAHUS 'TEMOCTA3A



MeToabl OLEHKH 0011elH KOaryJIsIuH.

Jliist oneHKH 00IIero KOMIUIEKCHOTO COCTOSTHUSI TEMOCTa3a CYIIECTBYIOT METO/IBbI Tpaduiaeckon
perucTpanuy nporeccoB Koarysanuu: Tpomooanacrorpadus (TOI7) u tpomboanactomerpust (TOM). TOM
ommmuaercs ot TOI” ucnons30BaHEM KOMITBIOTEPHOTO aHAIN3a U aKTUBAaTOPOB CBEPTHIBAHHS KPOBU.
Tabmnmma 8.

OcHoBHbIE cTaHapTHele napameTpsl TOI' u TOM

[Mapamerp AGOpeBHaTypa Coneprxanue

Bpewms navana CT(r) Bpewmst ot Hayana aHanm3a 10 pazMaxa (aMIDITHTY/Ab) 2 MM

KOATYJISAIMH CEeK Ortpaxaer BpeMsi 00pa3oBaHuUs TPOMOHHA

Bpems popmuposanust [CFT (K) Bpewms ot ammuTyzet 2 MM 10 20MM

CTYCTKa CeK Kunetnka 06pa3oBaHus CTOHKOTO CI'yCTKa U3 TPOMOOIIUTOB H
¢ubpuna

Vron o (%) Alpha KacarenbHast K KpUBO# B TOUKE 2 MM
CkopocTb (hOpMHUPOBAHHS CT'YCTKA

MakcuMasnbHast MCF (MA) MexaHn4ecKHe CBOMCTBA CI'yCTKa HA MAKCUMYME

AMILTUTYIa MM CBEPTHIBAHUSI

HpI/IHHI/IH METOJa OCHOBAH Ha BOBJICYCHUHU B KOJ'[C68.TGJ'[I)HOC JABHXXCHHUC MMOJABHXXHBIX KKOBETbBI UJIN U_ITI/Iq)Ta
HOJIMMEPHU30BaHHBIM (QUOpHHOM. B 3aBucHMOCTH OT KonnvecTBa (PUOpHHA, CTEIIEHH ero MoJINMepHU3alnH,
AKTMBHOCTH TPOMOOILIMTOB, HAIM4Ms runepuOpuHOIN3a Ha TepMOOyMare WM B KOMITBIOTEPE U300pakaeTcst
XapakTepHasi KpUBasi B KOOpJMHATAX aMIUTUTY/a - BpeMsl. PydHast Wiin KOMIIbIOTepHast 00paboTKa KpUBOit
TMO3BOJIACT BBIYUCINUTD PAg HeO6XOJlHMbIX rnmapaMeTpoB. OcCHOBHBIE CTaHJAapTHBIC ITapaMETpPhl YKa3aHbl B Ta6n1/1ue 8
I'paduueckoe nzodpaxenne TOM 310poBOro uenoBeka MPeACTaBICHO Ha PUCYHKE 5.

10 min

mm
| 60|

maxinmum clct
{ firmness (MCF) [mm]

? . =
* clot formation time sec]

Puc 5. M3o6paxkenue u mapamerpsl TOM.

I'paduaeckoe n300pakeHre MpoIecca HATIISAHO OTPaXkaeT COCTOsIHHE TeMocTasa (puc.6). OHO comepKuT
HH(OPMAIIUIO O TEKYIIEM COCTOSHHU BCEX OCHOBHBIX 3BEHbEB. MeTO/ MO3BOJISET KAYECTBEHHO H
TIOJTYKOJIMYECTBEHHO 0XapaKTePU30BaTh IPoLecc 00pa30BaHUs CryCTKa, €r0 MEXaHHYECKHE XapaKTEePHCTHKH,
IUIOTHOCTb, CTAOMIILHOCTD U Tipoliece GUOpuHONn3a. AHaIN3 Haubolee Moje3eH B TeX CIydasX, Korjaa Bpauy
HE00X0MMO OBICTPO IPHHATH NPABUIBHOE PEIICHHE OTHOCUTENHEHO (PYHKIIMOHABHOIO COCTOSHHS CUCTEMBI
reMocrasa namnpeHra (reMaToJIOTHsl, aKyILepCTBO U THHEKONIOTHsl, OHKOJIOTHSI, TPABMATOJIOT U, 0’KOTOBBIE
oTzeNeHusl, 00cIeJOBaHHe HOBOPOXKACHHBIX, TPAHCILUIAHTONOT U, CEPACYHO-COCYAHCTAs XUPYPTHs, KAPJHOIOT ).
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Puc. 6. Paznuunsie BapuanTol TOM. CBepXy BHH3: HOpMa, reM o) HIHsI, TPOMOOLMTONIEHMS,
runepgudpuHoIM3.

Ounenka CO(‘,yl[l/ICTO-Tp0M60HHTapHOF0 3BCHA.

1. IIpobul Ha OnumenvbHOCHb U BeAUYUHY KANUIAPHO20 KPOGOmeueHus U3 TOBEPXHOCTHBIX MHUKPOCOCYIOB IHOCHE
HapylIeHUs MX LEeNOCTHOCTH. Britowaer mpoOy [Iproka W Jpyrue MeTojpl, HalpuMep, YyBCTBUTEIBHYIO MpPoOy
(AtiBu) Ha (hoHE MCKYCCTBEHHO CO3JJAaHHOTO BeHOcTa3a npu aaBieHud 40 MM pr.cT. PedepentHbie 3HaueHus 10 4-x

MUHYT (HOBOPOXXJIEHHbIE 1-3 MHUH.).

Bpemsi KpOBOTEUEHHUSI XapaKTepH3yeT (YHKIMOHAIBHYIO aKTUBHOCTh TPOMOOLMTOB M KAaMJUISIPOB M HE
3aBHCHT OT IIPOLIECCOB CBEPTHIBAaHUAILIA3MBL. BpeMsi cCBepThIBaHHS YIUTMHEHO MPY HAPYIIEHUHU are3UH U arperamuu
TpOMOOIIMTOB, NMPHU HEKOTOPBIX TUMax Oosie3Hu BuiuieOpaHaa, BBIPaXCHHOW TPOMOOIMTONEHHH, TOKCHYECKOM
HOBPEX/ICHUH KanuuisipoB. OIHAKO HOpMaJIbHBIE PE3YIbTaThI P00 HE UCKITIOYAIOT Ne(eKTOB TPOMOOLIUTOB (Ipoda
broka y 2/3 GONbHBIX C TPOMOOIMTONATUSIMH TTOKa3bIBAET HOPMaJbHbIE PE3YJbTaThl). Y OOJBHBIX TeMOo(uiInen
BpeMs KpOBOTEUCHHMS] HAXOOWTCA B MpeAenax JONYCTUMBIX 3HadeHud. [IpobGa mmeer 3HaueHue B
NpeIoNepalMOHHOM CKPUHHUHTE U Y IeTeH.

2. [loocuem xonuuecmsa mpomooyumog NPOBOAAT y NALMEHTOB P NIEPBUYHOM 00CIEAOBAHHN, IIEpe]] Onepanuei,

MPU TEMOPPATHYECKUX U TPOMOODMITHUECKHUX COCTOSHUSAX, IPU MOHUTOPHHTE TPOMOOIIMTOTICHUIECKOTO COCTOSHHS
WM TPOMOOIMTO3A.

Pedepentnbie 3nauenus: coctaBsiror 150-380 teic/mit. [Ipu QyHKIMOHANBHO MOTHOIEHHBIX TPOMOOILIUTAX
SIBIICHUS. KPOBOTOYHMBOCTH HAONIONAIOTCS MPH CHIDKCHHH YPOBHS TpoMmOouutoB o 50 ThIc/MI W MeHee.
TpoMOOIMTO30M CUUTAIOT MOBBILIEHNE COoAepKaHus TpoMOoIuTOB Oonee 600 Thic/Mt.

TpomOonuToneHHn B OONBIIMHCTBE CIydaeB OOYCIOBJICHBl ayTOMMMYHHOH WIM T'eTepOMMMYHHOU
[IATOJNIOTHEH, a TaKKe NPHEMOM JIEKapCTBEHHBIX IPENapaToB, B YACTHOCTH remapuHa. TpoMOOIUTONEHHS TarKe
MOXKET OBITH CBsI3aHA C MOBBIICHHBIM JETIOHUPOBAHHEM TPOMOOLIMTOB B CEJIC3EHKE IPU NOPTAIBHON THUIIEPTEH3HUH,
XPOHHUYECKOM MHEJIONIEHK03€ U JPYTHX BUIAX CIUICHOMETAINH, IIPU BUPYCHBIX U OaKTEPHAIBHBIX MHPEKIHAX, PH
MuenodTrie, HEKOTOPHIX BHIAX aHEMHH, MOBBIMICHHOM MoTpebneHnn TpombormToB mnpu [IBC-cuHOapome wu
HEKOTOPBIX IPYTUX COCTOSHUSIX.

Pasnuuaror mepBUYHBIN TPOMOOITNTO3, CBS3aHHBIA C JEPEKTOM CTBOJOBBIX KIETOK, W PEAKTUBHBIN
TpomboruTo3. OH HaOMIOqaeTCs MPU MUETONPOIU(EPATUBHBIX PACCTPONUCTBAX, 3JI0KAYECTBEHHBIX 3a00JIEBaHMUSX,
HEKOTOPBIX aHEMHMSIX, BOCTIAINTEIBHBIX MTPOLIECCaX, MOCIE CIUIEHIKTOMUH U JIP.

[Moxcyer TpOMOOLIMTOB IPOBOAAT HECKOIBKMMHU METOIAMH:
1). HermocpeicTBEHHBIH MOJCYET B KPOBH.

- C moMomIpIo CUeTHOH KaMepsl B (pa30BO-KOHTPACTHOM MHKPOCKOIIE U3 00OTAIEHHON TPOMOOIMTaMu
uta3msl (pedepentHsrii MeTon). Ommbka Meroaa cocrasisier ot 10%.
- C moMoImIp0 aBTOMAaTHIECKOro cueTynka. OmmbKa MeToJa MUHUMAITbHAS TIPH OTCYTCTBUH arperaTtoB
TpombommToB. Hambonee Tounslit moacuer B uHTEpBaie ot 60 1o 600 Teic/Mit.
2) Moxcuer B Maskax kposu 1o douno. Ommbdka MeToma coctaBisteT no 25%.



Takum o0pa3oMm, B OONBIIMHCTBE CiTydaeB HauOoiee TOYHBIM IOACYET TPOMOOLIUTOB OOECIEeYHBAET
TeMaTOJIOTHYECKUI aHaJIM3aToOp, KOTOPHIA OMNpEAENseT CIeAyIoIue TPOMOOIMTAPHBIE ITapaMeTphl: KOJIHIECTBO
tpombornuroB (Platelets, PL, PLT), cpenunit o6bem tpom6ormra (MPV), mucnepcunio pacnpeneneHust TpoOMOOLIUTOB
mo oosemy (PDW) u pucyer rucrorpaMMbl TPOMOOLIMTOB, TO €CTh T'pa)MKH paclpeaeneHus TPOMOOLUTOB 0
oobeMy. B ciygae OTKIIOHEHMs TOKazarteneid TPOMOOIMTOB OT pe(epeHTHOro WHTEpBANa WM TPH HAINYUH
AQHOMAJIbHBIX THCTOTPaMM TPOMOOIIMTOB WIJIM 3PUTPOLUTOB HEOOXOJMMO HCCIENOBaTh Ma3oK mepHdepudecKoi
KPOBH U ITOCYUTATh TPOMOOLUTHI B Ma3ke KpoBH 110 DOHHO.

Haubonee wactas mpuymHa, NpUBOAAIIAs K ONIMOKAM IIO/ICYETa TPOMOOLUTOB B TE€MAaTOJIOTMYECKOM
aHaJgM3aTope —  arperamysi  TPOMOOIMTOB, KOTOpas  TPOSBIISIETCS  JIOKHOW  TPOMOOLMTONEHUEH -
nicepnorpoMoOoruroneaueii. [IceBAOTpOMOOIMTONICHUST MOXKET OBITh CBsi3aHa ¢ wWHAynupoBaHHOH DOJITA-
arrmotrHanmerd (O TA-uHIynupoBaHHass TCEBJOTPOMOOIMTONCHUS) WIM CIMIIAHHEM TpPOMOOIUTOB C
HEUTpO(UITaMH TIO]T BIUSHHEM TPOMOOIIMTAPHBIX ArTJIFOTHHHHOB (pUC 7).

[
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Puc.7. I'ucrorpaMmbl TPOMOOITUTOB: @ — HOpMa; O, B — THT'aHTCKHUE
TPOMOOLIMTHI UJIM UX arperarsl (Ha THCTOTpaMMe OTCYTCTBYET
HOPMAaJIBHBIN UK paclipellesIeHus, I'padUK CMEIaeTcst BIIPaBo U
MEHSET CBOIO (GOPMY); T — THCTOrpaMMa TPOMOOLIMTOB IPH HAITMYHUU
MHKPOLIUTOB

SATA-unnynupoBaHHas 1nceBaoTpomoOoruronesusa Berpeyaercs y 0,1-1% manueHToB Npy UCTIONb30BaHUH
B KauecTBe aHTuKoaryistHta DJ[TA. OHa oOycioBieHa HaIW4YMeM aHTHTEN, KoTopele B mpucyrcTBuu OTA
CBSI3BIBAIOTCS ¢ MeMOpaHaMu TPOMOOLIMTOB, BBI3BIBAIOT AITIOTHHAIMIO TPOMOOLHMTOB iN VIlr0 u yMmeHbIIeHHE
KOJIMYECTBA KPOBSIHBIX IUIACTUHOK mpu  noxacuere. [lpu  DATA-uHAyIUpOBaHHOW  TPOMOOIMTONICHUU
PEKOMEHIyeTCs MOACYET TPOMOOIMTOB B IPo0Oe KPOBH MPOBOJUTH C LIUTPATOM HJIM TEIAPUHOM Cpa3y IOCIE B3STU
KpOBH.

[IceBnorpoMbonnTOo3 MOXET OBITH OOYCIOBJIEH IOMOJHUTENBHBIM IOJCYETOM 3PHUTPOLUTOB IPU
MHUKpPOLUTO3E WIN HAJTHIUN (ParMEeHTHPOBAHHBIX IPUTPOLIUTOB.

[Ipu aHanmm3e Ma3ka KpOBH HEOOXOAMMO oOpamaTh BHUMaHKE Ha Mopdonoruio TpomOonnuToB. BusyansHo
MO MHKPOCKOIIOM BHIEH W pa3Mep TPOMOOLMTOB, M HAJMYHE arperatoB, W HEKOTOpbIE MOP()OIOTHYECKUE
m3MeHeHns1. [Ipu TpoMOoITONaTrN, CBSI3aHHON ¢ HapyIICHHEM (OPMHUPOBAHUS OCIKOBBIX TPAHYI, TPOMOOIUTHI HE
MIPOKPAIITHBAIOTCS, BBITIIAIAT CEPHIMH (CHHAPOM «CEPBIX» TPOMOOIIUTOB).

0uem<a ¢yHKl(ll0H(IJle020 COCMOAHUA mpomﬁouumoe.

OmueHka (yHKIMN TPOMOOITUTOB MPOBOJUTCS PH M3YUECHUH MX arperaliy C HCIOJIb30BAHNUEM Pa3INIHBIX
MHIYKTOpOB arperanuu. I[lpemnaraBmmecs paHee (pakTHUECKH KaueCTBEHHBIE METOIBI C OIEHKOW arperamuy Ha
TIPEZIMETHOM CTeKJIe, B pobupke miu ¢ nmomonipio @IKa B HacTosmee BpeMs ABIAIOTCA ycTapeBIIUMH. DyHKINN
TPOMOOITMTOB OLIEHUBAIOTCS C MTOMOIIBIO CIIEIMAIBHBIX IPHOOPOB — arperoMeTpoB.

[MprHOMT paGoThl OONBIIMHCTBA ArperoMeTPOB OCHOBAaH Ha CHIDKEHWH CBETOIOIJIOMICHUS OoraToit
TpOMOOIIMTaMH TUTa3MBI TIPH OOpAa30BAHMM arperatoB TPOMOOLMTOB. Arperanusi NpOBOLMPYETCS 100aBICHHUEM
Pa3IMYHBIX MHAYKTOPOB arperanyy Win OleHUBaeTcs 0e3 ux 100aBIeHus (CIIOHTaHHAasI arperanusi).



Hcnons3oBanne arperoMeTpoB H€O6XOHI/IMO B CJICAYIOIIUX CUTYyallUusX:

[Tpu BBIsIBIICHNH HACIEACTBEHHBIX MM IPHOOPETEHHBIX TPOMOOIIUTONATHII M TPOMOOIIMTOIIEHHH.

[Ipu quaraoctuke Oone3nu BruteOpanna.

[Ipn KOMITIIEKCHOM HCCIIeIOBAHUN CHCTEMBI FeMOCTa3a y MallMeHTOB ¢ HAPYIICHUSIMH CBEPTHIBAHHS KPOBH.
[Ipn neyeHun aHTHarperaHTaMH, 0COOEHHO acMpHHOM, Tak Kak y 10-38% mammenTtoB mubo cymecTByer
BpOXKJEHHAs, JINO0 (hopMHUpyeTCs MPUOOpPETEHHAs TOJIEPAHTHOCTh K JICHCTBHIO IIperapara.

B kauecTBe MHIYKTOPOB arperanuu ucnonb3ytor AJ®D, anpenanuH, TpoMOWH, KOJUIareH, pUCTOLETHH,

NS =

Apaxua0OHOBYIO KHMCJIOTY U HCKOTOPLIC APYIU€ arCHThI.

I[I/I(l)(l)epeHHI/IaHBHaH JUArdHoCTukKa I1aTOJIOI'MHu TpOM6OHHTOB 0OBIYHO MMPOBOAUTCA B CICHUATIU3UPOBAHHBIX
JIeueOHBIX YUPCKACHUAX. B nonuxnmHnkax u MHOFOHpO(i)I/IJ'ILHLIX GOHLHI/IHaX arperatorpaMmMa akTyajlbHa IIpH
KOMIIJIEKCHOM HMCCJICAOBAHUU CUCTEMBI r€éMOCTa3a 1 MOHUTOPHUHIC JICUCHHUS aHTHAarperaHTaMu.

[lpn newyeHun mnpemapatamMM acnupuHa WCXOJHAs arperatorpaMMa CIIOHTaHHOH (0e€3 WHIYKTOpa) WM
WHIIyIMPOBAaHHOM aJ[peHANMHOM arperauy TpOMOOIIMTOB CPaBHUBAETCS C arperaTorpaMMoii, MoJTy4eHHOH uepe3 3-
4 nust nevenust acnupuHOoM. CHIDKEHHUE arperanuy B 3-4 pasza CBHIETENBLCTBYET O HAMYMK 3P QeKTa aciprHa U 00
a/IeKBaTHOCTH J103bl. OTCYTCTBHE CHW)KEHHSI arperamuyl CBS3aHO C TOJNEPAaHTHOCTBIO K aclHUpHHY W Tpearnonaraer
3aMeHy aHTHarperaHTa.

[lpu wucnonp3oBaHuu IUIaBHKca oneHka AJ[D-MHIynMpOBaHHOI arperanMy TPOMOOIIMTOB TONE3HA IS
KOpPpEeKTHPOBKH 103bl. CHikenue arperaimu ¢ AJI® Ha 3-4 neHp B 3-4 pa3a CBUIETENBCTBYET O HaMM4YUU dpdekra
1 00 aJIeKBATHOCTH JI03EI.

Jns aHanmuza arperaiy TPOMOOIIMTOB HCIIONBb3yeTCsl CBeXas obOoraimieHHas tpomOonurtamu miazma (OTID).
Xpanenue mpod KPOBH HE TO/DKHO MPEBHIATE 45 MUH.

TecThbl CKPMHMIOBOIi KOATYJ10IPAMMBI.

K Tecram CKpHHHTOBOW KoaryinorpaMmbl OTHOcATCS mpoTpomoOuHoBoe Bpems (IIB), axTuBHpoBaHHOE
yactuyHoe TpomOoruiactuHoBoe Bpemsi (AUTB), tpomOuunoBoe Bpems (TB) u ¢ubpunoren. IIB BousiBisier
HapylIeHUs BHEUIHEro myTu cBepThiBaHus, AUTB — BHyTpeHHero myTtu cBepTbiBaHHMA, 1B — KOHeYHOro srtama
CBEPTHIBaHUSA, TO €cTh oOpa3oBaHus (ubpuHa u3 ¢uOpunoreHa. [Ipu mpoBeneHHH TECTOB BpeMs CBEPTHIBAHUS
IUIa3Mbl TTAIIMEHTA CPaBHUBAETCS CO BPEMEHEM CBEpPTHIBAHMS IUIa3Mbl 3I0POBBIX JIOHOPOB. YKOPOUEHHE BPEMEHH
CBEPTHIBAaHUS YKA3blBaeT HA THUIEPKOATYILMIO, YUIMHEHHE — Ha THIOKOATYMIO. YJIMHEHHE BpPEMEHU
CBEPTHIBaHUS BO BCEX TPEX TECTaX OJHOBPEMEHHO BCTpedaeTcs HPH TelapHHOTEpalHy, NMPUCYTCTBHH B Ipode
NpoayKToB jerpaganuu ¢pudpuna/pudpunorena (I1/1d) nimm naTonornyeckux UHIHOMTOPOB. DTH TECTHI SBISIFOTCS
0a3UCHBIMH, TaK KaK IT03BOJISIFOT PELINTh, KAKOH YTOYHSIONIIMH TeCT HE0OXOIUMO BBITOIHUTS.

IIpompomounosoe spems (I1B).

[1B (IIT) sBnsieTcst TECTOM Ha BHEMIHUH (OBICTPBIN) MEXaHU3M TeMOKOATyIIUU. B cBepThIBaHUK KPOBHU IO
BHEIIHEMY IIyTH y4acTByeT TKaHeBoi (axrtop (TD), oH ke TKaHEeBOW TPOMOOIIIACTHH, KOTOPBIM 3aIrycKaeT
PEakIMio CBEpThIBaHWS IUIa3Mbl, BuTaMHH K- u omHoBpemenHno Ca''-zaBucumbie ¢akrtoper VI, X u I
(mporpom6buH), dakrop V u dakrop I (pudbpunoren). B ¢usnonornueckux ycnopusx T momagaer B KpoBb U3
TIOBPEXKICHHBIX WM pa3pyIICHHBIX KJIETOK, B TOM YHCIIE JISHKOIIUTOB, Makpo(aroB, KIETOK OIYXOJIeH W TKaHEeH, U
aKTUBHUPYET MPOLIECC CBEPTHIBAHUS KPOBH.

OcCHOBHBIE 00NIaCTH NPUMEHEHHS: KaK CKPUHHIOBBIA TECT HCCICIOBAHHS CBEPTHIBAIOIIECH CHCTEMBI KPOBH,
KOHTPOJIb TEMOCTa3a MpPHU JICYCHWH AHTHKOATYJSIHTaMHU Hempsmoro neiictBust (AH/I), omeHka cuHTe3a B TEUSHH
(hakTOpPOB IPOTPOMOMHOBOTO KOMIDIEKCA.

[puHIMIT MeTOona COCTOMT B ONPEACICHWH BPEMEHH CBEPTHIBAHUS OCTHON TPOMOOIMTAMH LUTPATHOM
TUTa3Mbl mmociie o0aBienus TKkaneBoro ¢akropa u Ca'. B xauecTBe TKaHEBOTO (haKTOpa MCIOIB3YETCS TKAHEBOM
TpoMOoTIacTHH. TKaHEBBIE TPOMOOIDIACTUHBI — 3TO BOAHBIC IKCTPAKTHI JUITOMPOTEHHOB TKAHEH MIIEKOIIUTAIOIINX,
Ooratele TKaHeBHIM (akTopoM. Docomumumel BXOIOAT B COCTaB TKAHEBOTO TPOMOOIUTACTHHA. PeakTHBEI
OTJIMYAIOTCSI AKTUBHOCTBHIO, UYBCTBUTEIBHOCTBIO M PACTBOPUMOCTBIO. JJI MOTy4EHUs] BOCIIPOU3BOIUMBIX



pe3yabTaTOB  TPENIOYTHTENILHO  IONB30BAThCA  TOTOBBIMH — Habopamu  peaktwBoB. [IB  sBisercs
(dhoch oMU I3aBUCUMBIM TECTOM.
[1B MoXeT BBIpaKaThCS HECKOIBKIUMHE CIIOCOOAMH:

1. Bpewms cBepTHIBaHUS B CEK.
2. TIporpomb6unosslii uanexc (I, ITTU)
Bpems ceepmuisania HOpManbHou niazmol
ITU = x 100%

Bpe‘/\/lﬂ C6epniblearUsl niaasmsl nayuenma

3. IIporpomb6uHOBOE oTHOMEHUE (I10)
Bpems ceepmuisanua naazmel nayuenma
Bpems ceepmuleanusn nopmanvrou naazmol
4. TIporpom6un o Keuky B %. Onpezensiercs Mo KaIMOpOBOUHOMY TpaduKy.
5. MHO (MexnynaponHoe HopmannzoBanHoe OtHomeHue), koropoe npesncrasiser 110, Bo3BelneHHOE B
crenens MexayHaponnoro Munekca Uyscreurensnoctn (MUY).
MHO = 110"

Bpems cBepteiBanus B cek, IITU u IO — xadyecTBeHHbIe MOKa3aTenu. BpeMs cBepThIBaHMSA B CEK He
OIIPEJICIISIIOT M3-32 HHU3KOH BOCIPOW3BOJMMOCTH DPE3YJbTAaTOB TPH CMeHe peareHToB, 10 wucnomb3yercs Kak
NPOMEKYTOUHBIN 1moka3arens npu onpenenernd MHO, a [ITU umeer HU3Ky0 MHPOPMATHBHOCTD U OINPEAEISIETCS
ToJbKO B Poccu u cTpanax OnvkHero 3apy0Oexbsi. Orpannyenust B ucroib3oBanuu [ITU cBsizaHbI ¢ 3aBUCHMOCTBIO
napamMeTpa oT I/ICXO}]HOﬁ AKTUBHOCTU U YYBCTBUTCJIBHOCTH TKaHEBOI'O TpOM6OHHaCTHHa. 3HavYeHusT ITOKa3aTelIst
OJHOTO M TOrO K€ OOJbHOrO, W3MEpPEHHbIE B pa3HBIX Ja0OPATOPHUSIX, MOTYT CYIIECTBEHHO OTIMYAThCA.
Pedepenrtusie npeaernst 80-110%.

Bce nonbiTku monHoW 3aMensl onpexenenus [ITU Ha nporpomOun B mpoueHtax no Keuky B Poccun He
YBEHYAJHCh YCIIEXOM. DTO CBS3aHO C OOBEKTUBHBIMH OOCTOATENBCTBAMH. Bo-IepBbIX, psn sabopaTopuil 10 CHX
nop mpuoOpeTaeT HE AaTTeCTOBAHHBIM TPOMOOIUIAaCTUH. Bo-BTOpBIX, MHOrMe J1IabOpaTOpUM HE HMEIOT
NPOrpaMMHPYEMBIX KOarylnoMeTpoB. IIpoBeaeHne ucciaeqoBaHM Ha BOASHOW OaHe MOBBIIAET BEPOSTHOCTH
CyOBEKTHBHBIX OLIMOOK.

B Hacrosmee Bpems npunsato Beipaxats I1B B % mo Ksuxy. HecMmotpst Ha To, uTO Bpems cBEpThIBaHMS
3aBUCHT OT MHCIIOJIb3YEMOro TpPOMOOIUIacTUHA, TUMA A00aBOK B peareHT, MeToja JeTeKUUH (MaHyaslbHasd,
aBTOMAaTHUecKas), THIA OOpa3lloB M KaJIMOPOBOYHOIO Marepuana, 3TO KOJIWYECTBEHHBIM METOH, KOHEYHBIE
Ppe3yabTaThl KOTOPOro IOIYYaloT B COOTBETCTBHH C KAIMOPOBOYHBIM TpadukoM. [t mocTpoeHus rpaduka roToBAT
HECKOJIBKO KOHIIEHTPAIlMii MpOTpOMOWHA JOHOPCKOW mmiasMel: 6Ge3 passemenust (100%) u ¢ pasBemeHHEM
¢bu3pacTBOPOM B HECKONBKO pa3, Hampumep, B 2 (50%) u 4pasa (25%). [omyckaroTcs W Opyrue pa3BelneHHs,
Harpumep, 75%. Eciau npoueHT nporpomOKHa, yKa3aHHBIH B IacropTe IUIa3Mbl-Kaiubparopa, omimyaercs ot 100,
TO pacyeT MPOLEHTa MPOBOAAT, HCXOAS U3 peanbHbIX mudp. Hanpumep, ecnu ucxomHoe conepikaHue npoTpoMOnHa
[0 TACIOPTY KOHTPOJbHOM mazmbl 96%, To cienyromue pasBeneHus coctaBiT 48% u 24% COOTBETCTBEHHO.
[ocne ananm3a KaTUOPOBOYHBIX MPOO CTPOUTCA rpaduK B 0OpaTHOH cHcTeMe KOOPAWHAT, W MPOIEHT MPOTPOMOHHA
onpenensercs no rpaduky. [Ipu pydnoit kamubpoBke pe3yabraTel orpaHndeHsl 100% aKTHBHOCTBIO M MOTYT OBITH
OIIPEJIETIEHB! TOJBKO MO KaTMOPOBOYHOMY TpaduKy, YTO AJSL CPEIHEr0 MEANEepCOHaa MPEICTaBIAeT CIOKHOCTD.
Taxum obpazom, mabopatopun 6€3 TomKHOTO 000pynoBaHus oopedeHs! Ha [ITH.

KoarymnomeTpsl, kak npaBmiIo, IMEIOT IIPOrpaMMy, KOTOpasi TIOCiIe TPOBEACHNS KAIMOPOBKU PE3YNIbTAaThl B
cek mepeBoauT B % mo KBuky, mosToMy pydHoe moctpoeHue rpaduka He TpeOyercs. PedepentHrie npenenst 70-
130%.

IITH % ne coomeemcmayem npoyernmam no Keuxy.
Knnanaeckast MHTEpIIpeTaIys.
CHu:keHMe aKTMBHOCTHM (Tumokoaryssiuus) - yanuaenne [1B, camkenne IITU m nporpom6buna o Keuky B %,
HaOmromaeTcs TMpH HeaocTaTke (haKTOPOB CBEPTHIBAHMS KPOBH H3-32 E€CTECTBEHHOI'O WIIM HHAYLHMPOBAHHOTO
JIEKapCTBAaMH CHIDKEHHSI CHHTE3a WIIM MHTHOMPOBaHUH (haKTOPOB.

1. HacneactBeHHBII WM TPHOOpETeHHBIH neuIMT (aKTOpoB, 3aACHCTBOBAHHBIX BO BHEIIHEM IIYTH
axruBanmu nporpom6bunassr (VIL, X, V, 11, ).

2. HMeduuur uramuna K (11, VIl u X dpakrops 06pa3yrorcs B rematoruTax B IpUCyTCTBHU BuTaMuHa K).

3. Ilpmem nekapcTBeHHBIX cpeacTB - aHTaroHucroB ButammHa K, AHJ] (Bapdapuna, denmnmua) u
YCWIMBAIOIIMX MX JICWCTBHE TMpenapaToB: aHaOONMYECKMX CTEpOWAOB, KiIopHuOpaTa, TIIOKAroHa,
THPOKCHHA, MHIOMETAIlHA, HEOMHIIMHA, OKCH(peHOyTa30Ha, CATMINIATOB; TeTapruHa, YPOKHHA3HI.



4.  JIBC-cunppom.

5. IpucyrctBue B mpobe nepBUYHBIX M BTOPUYHBIX aHTUKOArYJISIHTOB (renapuH, [11dD).

6. IlpucyrcTBHE MaTOIOTMYECKUX HHTMONTOPOB CBEPTHIBAHHSI.

7. 3aboneBaHUs ITEUYEHH CO CHIDKEHUEM CHHTETHYECKOH ()yHKITUH.

IoBbIenne akTUBHOCTH (THHEpKoaryssinus) - ykopodenue I1B, poct IITU u nporpombuna mo Ksuky B %,
OTpa)kaeT MacCHBHOE ITOCTYIUIEHHE TKaHEBOTO (hakTopa B KPOBOTOK (TpaBMa, HEKPO3), aKTUBAIMIO CBEPTHIBAHUS BO
BpeMsi OEpEMEHHOCTH HIIH TIOCTIE POIOB, HEOCTATOK (DM3HOMOTMIECKUX aHTHKOATYJISTHTOB.

AH/1, 6ynyun aHTaroHucTamMu BuTamMuHa K, BIMSIOT Kak Ha BHEIIHUH, TaK U HA BHYTPEHHUH ITyTh aKTUBAaIUU
nporpoMOuHa3el. OnHako 3¢ ¢eKT OobIlle BRIpaXKEH Ha BHENIHEM Kackane, u [IB Mensercs Oonbiie, yem AUTB.
[Mpn newennn AHJI B Hawane Tepammu u3-3a OoJibIIOro KonudectBa (uykryaumii mcnombsyercs I1B, a npu
crabunusanuu Jeuenus — MHO.

MHO - pacuerHblii moka3zatenb, npuHATEIT BO3 B 1983r. s KOHTpoOns JIe4eHUS AHTUKOATYISIHTAMHU
Hempsmoro nefictBus. Mexaynaponusiit Uunekc YysctButensHoctd (MUY, International Normal Ratio - INR)
HeoOXoauM sl mpuBeAeHus MaHHbIX [10, omnpenenseMbIXx C pa3iWYHBIMH TPOMOOIUIACTUHAMH, K BEJIHYHHE,
KoTopast Obu1a OBl OlpeieNieHa NEPBUYHBIM CTAHIAPTOM TPpOMOOIIacTHHA (3TanoHOM). [IpOoM3BOMTENN PEAKTHBOB
OIPEJICIISIIOT YYBCTBUTEIBHOCTh Ka)JIOH CEpHHM TPOMOOIUIACTHHOB, CPaBHHMBAas €€ C JTAJIOHOM, U YKa3bIBalOT
sHauenne MUY B macnopte k Habopy. ONTHMaIbHO paboTaTh ¢ TPOMOOIITACTHHAMH, UMeroIUuMu MUY, Omu3kuit k
1 (0,96-1,5).

IMpn Hammumu runokoarymauun MHO nossimaercs. Mcnonszosanne MHO mno3BonseT OLEHUTH CTENEHb
TUITOKOATYJIAIMM HE3aBHCUMO OT HCIONb3yeMOro TpoMOorutacTuHa. B pesynbraTe mosiBiseTcs BO3MOXKHOCTH
CpaBHMBATh JaHHBIE, IONydeHHble B pa3HbIX Jaboparopusx. Omnpenenenne MHO BO3MOXHO TOJNBKO MpHU
UCIIOJIb30BaHUU aTTecToBaHHOro nmo MUY TpombGomnactuHa. JlomyckaeTcs IpOBENCHUE aHalW3a pPYYHBIMU
merogamu. Ontumanbhble mpenensli MHO, koropble IOWMKHBI  OBITH  JIOCTHTHYTBI B XOA€  JICUSHUS
AHTHUKOATYJITHTaMU HENpsAMOTo JIEHCTBHUS, 3aBUCAT OT TEPANEBTHUYECKUX LIeNIel U OMPeAeNsIoTCs JISUallluM BpadoM.
OObryHO i1t podunakTuku runepkoarymsinun MHO noanepxuBaercst B npenenax 2-2,5. Beicokoe MHO (4,5)
MHOTJIa UCTIONB3YyeTCs B JICUEOHBIX LIENISAX, HO YPEBATO BO3ZMOKHOCTBIO BOSHUKHOBEHHUSI KPOBOTEUCHHUSL.

MHO He ucnons3yercs:

1. JIng CKpUHHHTOBBIX MCCIIEIOBAHHUIM.

2. B navane reparmun AHJI.
3. Ilpm ouenke HyHKIMH TIEUCHH.

Axkmuesuposannoe wacmuyunoe mpomoonnacmunosoe epems (A4TB).
TepMuH yacTHuHOE (TTapIUaIbHOE) 00YCIOBIEH HCIIOIB30BAaHUEM B COCTaBe PEaKTHBOB (oconumuaos, a
He TkaHeBoro ¢axropa. AUTB orHocutcs k QochonmunuazaBucuMbiM TectaM. OH NpeAHa3HAYeH Ul OLEHKU
BHYTPEHHEr0 MexaHu3Ma o0pa3oBaHus mpoTpoMOuHa3bl. Bo BHyTpeHHeM kackane ydactBytor BMK, ITK, XII, XI,
IX, VI, X, V, 1 u I pakropst, u3 aux 1X, X u Il — suramun K- u Ca**-3aBucumsie.
OcHOBHBIE O00NAaCTH TNPUMEHEHHSA: KaK CKPUHHUHIOBBI TECT, KOHTPOJIb 3a JIEYEHHEM TellapHHOM,
MIEPBUYHOE BBISIBICHHE BOIYAHOUHOIO aHTHKOATYIAHTa (BA).

IIpuHiMn MeTona cocTOMT B omnpeaeneHuu BpemeHu cBepThiBaHusa BTII mpu 3amycke ero mo BHYTpEHHEMY
MEXaHU3My Nocjie a00aBleHHs KaubUUs B YCIOBHSX CTaHZApTH3AaLMHd KOHTaKTHOH W Qochommmmanoit a3z
koarymsaiun. KoHrakTHas ¢a3a MoxeT OBITh aKTHBHPOBAaHA BEIIECTBAMH HEOPraHMUYECKOTO (KAOMHMHOM,
cyab(paTuaaMn) ¥ OPraHIIECKOro (AIIArOBOM KHCIOTOMN ) MIPOUCXOKACHUS.

Ha pe3ynpraThl nccneqoBaHus 3HAYUTENBHO BIMAET cOCTaB (OCQONUIIIOB, KOTOPBIC SBIAIOTCS 3aMEHUTEIEM
3-ero (akrtopa TpomOGoumToB (P3).OHHM MoOryT OBITH mpencraBieHbl ¢ocdonunuaamMmu MemOpaH TPOMOOIMTOB,
¢dochommnuaaMy CHHTETHYECKOrO TPOMCXOXKICHUSI WM BBIICICHHBIMH W3 TKaHEH JXMBOTHBIX M YEIOBEKA,
(dochomunIIaMi paCTUTENFHOTO TPOUCXOXKICHHS (M3 COM), CMEChIO KUBOTHBIX W PACTHTENBHBIX (OChHOTUIHIOB,
dbochomunumaMu U3 MeMOpaH JPUTPOIUTOB dUeloBeKa (dpwiun, sputpodocdarnm). B 3aBucmMocTH OT TOTO,
BBISIBJICHHE KAaKWX HapyLIICHUI MPHOPUTETHO JUIS JAHHOHM JIabOpaTOpHH, BEIOMPAIOTCSI COOTBETCTBYIONIME HAOOPHI
pearenToB. Tak, coueTaHHe JUIATOBOM KUCIOTHI U COEBBIX (hOCHOIUIHIO0B YyBCTBUTEIHHO K TeUINTY (HaKTOPOB H
TIPUCYTCTBUIO TEMapyHa, a KAOMMHA W 3PWINIA — KaK K AeuIuTy (PakTopoB, T€HApHHY, TaK U K BOTYAHOUHOMY
AHTUKOATyJISTHTY.

Mertop mIOXO CTaHAAPTU3UPYETCS, PE3YNbTaThl 3aBUCAT OT MPUOOpa M HCHOJIB3YEMBIX PEareHTOB, MTOATOMY
CBOMCTBa PEaKTHUBOB JOJDKHBI OBITh M3BECTHBIMH. JKenaTebHO MONb30BaThCS PEaKTHBAMH OTHOTO MPON3BOIUTEIS.
B psine cinyqaeB monesno paccuutbiBath oTHouieHne AUTB 6omsHOro/AUTB noHopa (HOpMalibHOM KOHTPOJIBHOM
TUTA3MBI).



[Ipn mpoBenennu Tecta Ha AUTB BoCpOM3BOIUMOCTE PE3YNIBTATOB 3aBHCHUT OT COOJIOACHHS BPEMEHHU
MIpEeNHKYOanyy 11a3Mbl ¢ (GOCONUNUIaMI U aKTHBATOPOM KOHTAaKTHOW (a3sl nepex nodasieHneM CaClz. Bpems
MIPENHKYOany, yKa3aHHOE B METOIMKE aHAJIH3a, JTOJPKHO HEYKOCHUTEIBHO COOJII0NaThCS.

Knuanaeckast MHTEpIIpeTaIys.
Ynnunenne AUYTB (rumoxoarysisius):

1.  Jledunur pakTopoB BHYTPEHHETO ITyTH.

2. Hanmune remodunmu (Bpoxxaennsiit nedurmr gpaxropos VIII u IX Bb3BIBaeT COOTBETCTBEHHO IeMOQUITHIO
A uB).

Hedunut Buramuna K win neuenne AHJ] (Butamun-K-3aBucumsie dakropusr I, 1X u X ydactByror BO
BHYTPEHHEM ITyTH).

JleueHue remapuHOM M IpYTUMH aHTHKOATYIISTHTAMH TIPSIMOTO IEHCTBHSI.

JBC-cuanpomM B (ha3y rHIOKoarysIsiium.

3a0oeBaHus MEUEHH CO CHIDKEHUHEM CUHTETHYECKOH (YHKIINH.

[pucyrcrBue B nmpode BropuuHbix anTHkoarynssHros (IIJ1® u ap.).

[IpucyrcTBre MaTONOTNUECKUX HHTMOUTOPOB CBEPTHIBAHMUS.

Hannune BomuaHo4HOro aHTHKOAryiasHTa (BA).

FenapHHOTepanm U BBEJCHUE TelapuHa B TECTUPYEMYIO IUIa3My BeleT K J0303aBUCHMOMY Y/IJIMHEHHIO
AUYTB. IIpu BBenenunu tepanesrudeckux 103 Ol Bpemst cBepThiBanus B recte AUTB nomkHO ymnuasThes B 1,5-2,5
pasa 1o CpaBHEHUIO CO CpeHUM 10 cepuH, a He ¢ AUTB naruenta. [Ipu niuTeasHOM J€UeHUH TeapruHOM, a TaKKe
nocsie (UOPUHOIUTHYECKOW Tepanud MOXET pPa3BUThCS PE3UCTEHTHOCTh (YCTOHYMBOCTH) K remapuHy. OHa
nposiBiIsieTcs B ykopoueHun BpeMenn AUTB Ha ¢oHe Hen3MeHHOH /103bl TenapyHa. JlaHHbIi QakT CBUAETEIbCTBYET
0 Hea((HEKTUBHOCTH JICUSHUSI ¥ BO3PACTAHUIO pUCKa TPOMOO03a. Y CTOMYMBOCTh K TelapuHy Yallle BCEero CBsi3aHa C
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HCIOCTAaTKOM aHTHTpOM6I/IHa, MO3TOMY NalHEHTaM Ha TrelnapuHOTepannuu pPEKOMEHAYETCA OINpECaACIATH
AQHTUTPOMOUH. J[pyruMu NpUYMHAMH MOXET OBITh BBICBOOOXKICHHE TPOMOOIMTAMH TeNapHH-HEHTPaIH3YFOIUX
BEILIECTB MJIM YBEJIUUYEHUE MX YPOBHS B ocTpoil (hase Bocmajienus. Beenenne HMI' B Hacrosiiiee Bpemsl MPHHSTO
KOHTPOJIMPOBATh OCTATOYHOM aKTMBHOCTBIO (pakTopa Xa, xors AUTB ymmnsiercs ananornuno BeeaeHuto O

Hpu neuennn AHJI AUTB pexomennyercss u3MepsTh B Hadaje JICUCHUS, a TakKe NMPH JIUTEIHHOM IpUeMe

npenaparoB. Bpemsi cBepThIBaHUS, KaK MpaBUio, yIJIHHsAETCA B 2-2,5 pa3a 10 OTHOIIEHHIO K HopMe. Ilpu mpueme
OpaJIbHBIX aHTHKOAryJIsIHTOB Mex 1y nnppamu AUTB u [1B koppessiiiuu He BBISBICHO.

BiusiHMe MaTONIOrMYecKMx WHTMOMTOPOB M BOJNYAHOYHBIX aHTHKOAryisHToB (BA) Oonee moapoGHo Oyaer
paccMoTpeHo B TecTe Ha BA.
Ykopouenne AUYTB (runepkoarynsius) CBHAETENbCTBYeT o0 TpoMmOodunuu. [lpuunHON MoXer ObITh
pe3ucteHTHOCT, (pakropa V k mporenHy C, mnoBsimieHne ypoBHs ¢akropa VI, akrtuBaumsi QakTopos,
(U3HONOrMYecKoe MOBBIICHHE CBEPTHIBAHUS KPOBHU MU OEpEeMEHHOCTH.

Yacmo ykopouenue AUTB ceasano ¢ napyuienuem pabomol ¢ KPo8bio Ha NPeanaiumuieckom smane.

Tpomoéunosoe epemsn

Tpom6unoBoe Bpems (TB) xapakrepu3yeT KOHEYHBIH 3Tal IMpoLecca CBEPTHIBAHUS IUIA3MBL: TpEBpAllleHUE
¢udpuHoreHa B ¢uOpHH mox naedcTBHeM TpoMOuHA. TecT SBIACTCS CKPUHUHIOBBIM Ha IOJUMEPH3ALHIO
¢bubpuHOreHa/puOpPHHA 1 HA AHTUKOATYJITHTHYIO aKTUBHOCTb TITa3MBL.

[puHIMI MeToma 3akKiIrodaeTcs B ONpenelneHnH BpeMmeHH cBepThiBanusa bTII mpm moGasmeHmn K HeEH

CTAaHIAPTHOM KOHIIEHTpAIMH TpoMOMHA. Tak Kak TPOMOHMH HETOCPENCTBEHHO aKTHBUPYET (PMOPHHOTEH, TECT He
HyXJaeTcsl B M0OABICHHUM KaJblWs WIM KaKUX-THOO [OMOJHMTENBHBIX peareHToB. Ilpum mpoBeneHnm Ttecta
WCTIONB3yeTCS TPOMOWH HH3KOW WM CpefHeH KOHIEHTparuH. TpoMOMH HU3KOM KOHIICHTPAIlMH BBI3BIBACT
obpazoBanue cryctka B TeueHue 15-20 cek. (pedepeHTHble 3HAueHMS] yKa3aHbl B MeTOauKe aHanu3a). OH
WCTIONB3yeTCA IS CKPUHUTOBBIX HccienoBanuil. [lpu pabore ¢ mmasmoii, comepxaimeil renapuH, peKOMEHIYETCs
Oolree BBICOKAs KOHIICHTpPAIMS TPOMOWHA, TaK KaK KOMIUIEKC aHTUTPOMOWH-TEMapWH, KOTOPEIH oOpa3yercs mpu
BBEJICHUH TeMapHuHa, OBICTPO HEHTpanmm3yeT no0aBIeHHBIN TpoMOUH. TecT oueHp YyBCTBUTENEH K remapuny. Cpasy
ocJie BHYTPUBEHHOTO BBEICHHUS TeMapuHa W B TepMHHaAIBHON (aze IBC-cuHapoma B TPOMOMHOBOM TecTe KPOBb
He cBopaumBaercs. TB yamuHseTcs npu 3a0ope KpoBH uepe3 Katerep, 00padOTaHHbIH TemapiHOM.

Jis paBUIIBHOW WHTEPIIPETALMH PE3YyNbTaTOB TECTa K MpoOe KPOBH, COIEPIKAIIEH TemapHH, JOMYCKAeTCs
JN00aBUTh TPOTAMUHCYIb(AT AT HEWTpaNIW3aly TelaprHa WM M3MEPUTh PenTwiazHoe BpeMs. Pentmiaza winm
06aTpOKCOOMH — 3TO Koaryiasa M3 sja 3Meu IuToMopaHuka. OHa NeHCTBYyeT aHaJIOTMYHO TPOMOWHY, HO HE
TIOIBEP>KEHA BIIMSHUIO TEMapHHa.

Ynanunenue TB (runokoarysmsmus):
1. CHmkenune KoHIeHTpanmu pudpurorena o 1-0,5 r/m.
2. KavecTBeHHOE M3MEHEHNE MOJNIEKYITBI GHOpHHOTeHa (quchrOpPHHOTEHEMUS).
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BBezeHre aHTHKOATYIISIHTOB TIPSIMOTO JISHCTBUS (TerapuHa).
4. Beicokoe conepkanue [1/1d npu moseimenHoM ¢uOprHONm3e, nedennn ¢uOpruHonmuTukamu, J1BC-
CHH/IpOME.

5. Hasmiame maTonorngeckux HHrHOUTOPOB.

Wuarnburopsl, ymnussiomue TB, nenstcs Ha MHrHOMTOPHI HOMMMEPH3ALNH, KOTOPBIX OOJNBIIMHCTBO, U
UHTHOMTOPHl TpoMOMHA. VHrHOMTOpHI MONMMEpPU3alMd — 3TO AaHOMaJbHBIE WMMYHOTJIOOYJIMHBI, KOTOpBIE
HapyIIaloT Mpoliecc moauMepu3anin pudprHoreHa. Bee HHTHOUTOPEI aCCOIMUPOBAHBI C OCHOBHBIM 3a00JIEBAaHUEM,
HanpuMep, MHO)KECTBEHHOW MHEIIOMOM, W TPECTaBIICHbl apanpoTenHaMy WIN KpUoroOyiauHamu. [Ipu Hanuanu
WHrHOMTOPOB TPOMOWHA BpEMsI CBEPTHIBAHHS B PENTHIA3HOM TECTE OCTAETCSI HOPMAaJIbHBIM.

B psne ciayuaeB ymnuHenne TB HaOmomaercs npu ypeMun W npu Hammuud BA.

Omnpenenenue TB nonesHo npu npoBeaeHUH GUOPUHOTUTHIECKON U TeIapHHOTEPAIINH.

Ykopouenne TB cBHIETENHCTBYET O TUIIEPKOATYISIIIMN U PUCKE TPOMOO30B.
Duobpunozen.

®ubprHOreH — 3TO GEJIOK MTa3Mbl KPOBHU, KOTOPBIH cuHTe3upyercst B nedenu. Cozaeprxanne puOpruHOreHa
NPaKkTHYECKH HE 3aBUCHT OT TMojla W Bo3pacta. XOTsS caM 10 cede OH He aKTUBUPYET TeMOCTas,
SMHUAEMHUOIOTHUECKHE HCCIIECIOBAaHUS I10Ka3alk, 4YTO (HOPUHOTEH SIBISIETCS HE3aBHCHMBIM (PaKTOPOM pHCKa
nHpapKTa MHUOKapJa M WIIEMHYECKOro MHCYyJbTa. PocT conmepkaHus (UOPUHOIeHA YBENMYHMBAET TEHICHIHIO K
TpoMOOOOpa30BaHMIO, YCHIMBAET arperanuio TPOMOOIMTOB, YXYAIIAET PEOJOrMYEeCKue CBOWCTBA KpOBH,
CHOCOOCTBYET aTepOCKIEPO3y M IMOBBIMIAET PUCK Pa3BUTHS TPoM0O030B. OMHAKO MpeNenbl Ul TepaneBTHYECKOro
BMEIIATENILCTBA TI0KA HE OIPEICIICHBI.

dubpuHoreH sBisiercss OenkoMm octpoit (asel Bocnanenusi. [Ipu Tspkenbix OakTepHalbHBIX WHQEKIHAX,
TpaBMe, TpoM0O3€e OH MOXKEeT mMoBblmatkes 10 10r/m u Gonee. Poct comepkanusi (pUOpUHOreHa KOPPEIUPYET C
noBeieHneM COD.
PedepentHbie nmpenensl 2-4 r/m.

OCHOBHBIE METO/IBI OIPEICTCHHUS.

1. Kuorrusroseiii merox no Kmaycy siBisercs Hambojiee aAeKBaTHBIM M PAaCHPOCTPAHEHHBIM METOAOM U
OTHOCHUTCS K (pyHKIMOHANBHEIM TecTaM. OH OCHOBAH Ha ONpPEAEICHUH BPEMEeHH 00pa3oBaHuUs CI'yCTKa MpU
nobasieHnu K pasereHHoi B 10-20 pa3 mazme TpoMOHMHA B BBICOKOW KOHIIEHTpanuu. Mexy BpeMeHeM
00pa3oBaHUsl CI'yCTKa U KOHLCHTpalmeil (ruOpuHOreHa BhIsIBIICHA JorapumMideckas 3aBUCUMOCTb. MeToz
TpeOyeT NpeABapUTENbHOIO IIOCTPOSHUS KaJUOpOBOYHOIO Ipadyka B COOTBETCTBHM C MHCTPYKLHEH K
Habopy peakTUBOB. IIpy OTCYTCTBHM MPOrpaMMHPYEMBIX KOATrylTOMETPOB AAHHBIM METOIOM II0JIb30BaThCS
HEXeJaTeNIbHO: HeOONbIlasi MOrPEIIHOCTh B ONPEIEICHHM BPEMEHM KOArysIUM MPUBOAUT K
3HAUUTENbHBIM OIMOKaM B cofepxaHun ¢uOpuHOreHa. K orpaHudeHHsSIM MeToIa OTHOCHTCS
YyBCTBHUTEIBHOCTh PE3YNbTaTOB K THIeEp-, Iuc-, runepdudpuHorenemun u u3dbitky I1J1d, xortopsle
CHIDKAIOT aKTHBHOCTb MONMMepU3aluy GHOPHHOTeHA.

2. Omnpenenenue ¢ubpuHorena mno P.A. PyrGepr. Merox ocHOBaH Ha B3BEIIMBAHHUHM BBICYLICHHOTI'O
¢ubprHOBOrO Crycrka mocie noOaBieHHsS K 1 M Ia3Mbl TpOMOOIUIACTHH-KaJIBIUEBOH CMECH WM
TpomMOuHa. Meron py4yHOH, Majo YyBCTBHUTEIBHBI M BOCHPOM3BOAMMBIM M CUHUTACTCA YCTApEBIIHM.
OnHako npH rumo- U AMcHUOPHHOTeHEMUSX €ro Pe3yIbTaThl Ooliee HaeKHbIe, YeM Ipu Metoze Knayca.

3. pyrue merons! (TypOUIuMeETpHUYECcKHE, (OTOMETPUUECKHE C UCIONBb30BAHUEM XPOMOTCHHBIX CYOCTpaToB,
MMMYHOXHUMUYECKHE) OTHOCATCA K KOHLEHTPALMOHHBIM, TaK KaK HEIMOCPEACTBEHHO OIPEIEIIIOT
KOHIIEHTpauuio GuOpHHOTeHA.

YBeandeHue copepkanus (THIEPKOATyssIIys): BOCHAICHNE, HEKPO3, KypeHne, 3a00IeBaHus T0YEK, KOJIareHO3bl,
HOBOOOPA30BaHMS, AaTEPOCKIEPO3, MPUEM OpAIbHBIX KOHTPAIENTHBOB, OCPEMEHHOCThb, CaxapHBIH auader,

OXHpPEHHE, CTpecc.

CHmzkeHne  coiepkaHusi  (THIOKOATY/ISAIMS):  BpOXIOEHHBIH  nepwmiur, JBC, medeHOYHO-KIETOUHAS
HEIOCTaTOYHOCTh, OCTPBIA (HUOPUHONM3, JEHKO3BI, WHQPEKIMOHHBIII MOHOHYKIIC03, AECHCTBHE JIEKapCTBEHHBIX
mpemnaparoB (penrtminasa, (uOpatsl, QeHoOapOHTan, CTPENTOKWHA3a, YPOKHHA3a, aKTWiIH3e W 1p.), (pmsndeckas
Harpyska.

HduchubpuHoreHeMus xapakTepru3yercss HaandueM (YHKIHOHATBHO Je(eKTHOW MOJCKYIBl (HOpUHOTEHA
B IulazMe KpoBu. HacnencrtBeHHsle aucuOpHMHOreHEMHH BeTpedaroTcss peako. OHM  NpOTEKaroT —darie
0ECCUMIITOMHO, WHOT/Ia C TEHACHIMEeH K KPOBOTOUMBOCTH WU TpoMOo3aM. [IprnobpereHHas nucubOpuHOreHEMus
HaOmfofaeTcs y TAIMEHTOB C TKEIBIMH 3a0oneBaHMsIMH TiedeHH. JluchuOpuHOreHeMHuu XapaKTepHU3yIOTCs
CJIEAYIONMMH JTAOOPaTOPHBIMHU TTOKA3aTEeIISIMH:

e  yBENWYECHHEM TPOMOMHOBOI'O U PENITHIA3HOTO BPEMEHH,
®  DACXOXK/IEHHEM pe3ylbTaTOB ITPH W3MEPEHWH YpPOBHS (HOpHHOreHa (QYHKIMOHAIBHBIM TecToM (IO
Knaycy, HI3KO0€) M KOHIIEHTpAaLMOHHBIM (00JI€e BBICOKOE MM HOPMaJIbHOE).



JlonoaHuTeIbHBIE TECTHI.
Ouyenka cucmemut puopunonuza. Puéopunonumuyeckan AKMUGHOCHIb.

Jns omeHkH cucTeMbl (UOPHHONM3a MOXKHO TPOBOJUTH TECTHI, KOTOPBIC TIO3BOJISIOT W3MEPUTH
KOHIICHTPAlMI0 TeX WIM WHBIX (akTopoB (TWIa3MUHOTEH, Op-aHTHIUIA3MHH, KOHIICHTPAIWMIO IUTIA3MHH-
AHTHUIUIa3MHHOBOT'O KoMIUTeKca U jip.). OmHako Hambosee olree mpecTaBiIeHUe O cucTeMe (puOpuHONIM3a MOXKET
OBITh IOJYYCHO TPH TPOBEIACHUU TPAJIUIUOHHOrO (YHKIIMOHAIHHOTO TECTa — OICHKU (QHOPUHOIUTHICCKOU
aktuBHOCTH KpoBH (DPAK). TecT oTimuaeT MpocTOTa WCIONHEHHUS M OTCYTCTBHE CIICIIHAILHOTO O0OpYIOBAaHUS.
HemocraTtkoMm sBIsieTCS HEBO3MOXHOCTh aBTOMaTH3aluu. Pesymbrar Tecta Ha ®AK 3aBucut OT ypOBHA
(uOpuHOreHa, KauecTBa MmoauMepu3anuu GUOpPHHA U HATHYHS TerapyHa.

B Hacrosiee BpeMst UCIIONB3YeTCs IBE MOTU(UKAIIMN TECTA.

1. CroonrtaHHbBIH 3Yrao0ynuHOBBIN (GuOpuHOAN3. [lpy ocakaeHWU OENKOB IUIa3MBI KPOBH CTa0OM, KaK MPaBHIIO,
YKCYCHON KHCJIOTOW, MPOMCXOIUT OCAXKICHHE TaK Ha3bIBacMOM JYyriIO0YIHHOBOW (BpaKIUH, KOTOpas COACPIKUT

(ubpuHOoreH, (HaKTOphl CBEPTHIBAHUS, NIA3MHUHOI'€H M €r0 aKTHBATOPHI, HO MPAKTUYECKH CBOOOHA OT HHTHOUTOPOB
¢ubpuHonu3sa. [Ipu TaKOM MITKOM OCaXKIECHUHU OCITKH He TEPSFOT CBOMX CBOKMCTB. ITociie pacTBOpEHHs 0CaXIEHHBIX
GenkoB B OyhepHoM pactBope, mobasinenuu CaCl, u oOpazoBaHuM mocie 3TOro (UOPUHOBOrO CryCcTKa BpeMs
nu3uca cryctka orpaxkaetr ®AK. Pedepentnrie npenensr 2-4 vaca.

2. Xlla-3aBucumblii hubpuHonu3 (i XaremaH-3aBUCHMBIN ¢udpuHOoIN3, ¢. XII - dakrop Xaremana) oTaudaeTcs
OT CIIOHTAHHOTO TEM, YTO MPU OCAKIAECHHU OENKOB B PEAKIMOHHYIO CMeCh JOOABIAIOT KaoauH. KaojauH sBisercs

aktuBatopoM (. XII u BHyTpeHHero nytu ¢pudpruHonM3a. Bpems npoBeneHns aHanmusza pe3ko COKpamaercs, Tak Kak
JIU3HC CTYCTKA COCTaBisieT 4-12 MuH.

[Tpu BEIOOpE MeTona oneHkn ®AK He0OXOAMMO YUUTHIBATh OCOOCHHOCTH MATOJIOTHH MalyeHTa. Tak, npu
CKPUHHMHTOBBIX HCCIIEIOBAHUSX, TPU OOCIEAOBaHUSAX OEpEeMEHHBIX W JPYrMX MalMEeHTOB C TpoMOoduinei,
ajiekBaTHBIM Oyzner ompenenenne Xlla-zaBucumoro ¢uOpunonuza. ns maumentoB ¢ JIBC-cunapomom, mocie
orepanyii Ha OpraHax BHYTPEHHEH CEKpelMH WM C METacTa3upyIOIIUMH OIyXOJsIMH, a TakXKe IpU APYTUX
COCTOSHHHSIX ¢ BO3MOXKHOCTBIO Tunep$puOpuHonn3a, 6oaee IOIX0OUT onpelieleHle CIIOHTAHHOTO YTI00yIHHOBOTO
¢udpuHONM3a: mpu akTHBAalMU (PUOPHUHONM3A BpeMs JIM3UCA CI'YCTKa COKPAILaeTcs, a JOCTOBEPHO BU3YalbHO
OTCIIEIUTh PACTBOPEHHE CI'YCTKA 3a IEPHOJ] BpEMEHH MeHee 4-X MUHYT [IPaKTHUECKH HEBO3MOXKHO.

AxTuBamusi (uépuHoIM3a (YKOPOUCHHUE BpEMEHM JIM3UCA CTYCTKA, THIIOKOATYISLUs) HaOMoAaeTcsi Ipu
YMEHBIICHNHM KOHLEHTpauuu (UOPHHOIreHa, TUIO- U IUCHUOPHHOTCHEMHUSIX, NMAHKPEaTUTaX M NAaHKPEOHEKpO3ax,
olepanyiaXx Ha OpraHax BHYTPEHHEH CEKpeLMHM M JIETKUX, aKyIIePCKHX OCIOXHEHUSIX, BBEICHUM aJpeHaInHA,
NUPOTeHHBIX PEaKUusX, MeTacTasupylomux omyxoisax, JBC-cuHapome, CHIKEHHH YpOBHS HHTHOHTOPOB
IUIa3MHUHOTeHa, JIe4eHNH (HPHMOPHHONUTHKAMH M aKTUBATOPaMH IUIa3MHHOTeHA.

HNuruéupoBanue ¢puépuHoau3a (yUIMHEHUE BPEMEHU JIM3UCA CTYCTKA, TMIIEPKOAryJsiys) HaONIoJaeTcs npu
runephuOpUHOreHeMUH, BPOXKICHHOM JeuuuTe IIa3MUHOT€HA WM €T0 aHOMAaIMAX, CHIDKCHUH IUIa3MHUHOTE€HA U
€ro aKTHBAaTOPOB IIPH IIOBBHIIICHHOM IOTPEOJICHUH WM CHIDKEHHOM CHHTE3€ (TpOMOO3BI, BACKYJIHTBHI, CEIICHC,
3aboneBanus neueHu, J[BC-cunapom), OepeMeHHOCTH.

Tect MOXeT MPUMEHSATHCS JUT KOHTPOIIS 3 heKTHBHOCTH JieueHHs: PUOPHHOTUTHKAMH.

OueHKa aHTHKOATYJISIIIHOHHOTO 3B€HA reMocTa3a.

[IpoTHBOCBEpTHIBaIONIAsl CHCTEMa, KOTOpas OrPaHMYHMBAET MPOLECCHl CBEPTHIBAHUS KPOBH, NpelCTaBleHa
HecKONbKUMHK Oenkamu. K OCHOBHBIM (DM3HOJIOTMYECKUM aHTHUKOATYJITHTaM OTHOCATCs aHTUTpoMOuH (AT, panee
aatutpomOuH III), u cucrema mporemHa C («cm»). DTH CHCTEMBI MMEIOT pa3iWyHbI MexaHm3M neiictBus: AT
UHTHOUpYeT (pepMeHThI CBepThIBaHUS, a cucTema nporenHa C WHAKTUBHPYET KOPAKTOPBI (EPMEHTOB, MMOITOMY
WCCIIeIOBAaHMS JIOJDKHBI BKIIIOYATh aHAIU3 o0eux cucreM. Jlepuimrt wnm gedekT Kak OXHOro, Tak W APYroro
AQHTHKOATYJISIHTA SBIISIOTCS OATBEPKICHHBIMHU (DaKTOpaMu prCcKa pa3BUTHI TPOMOO30B.

AHmumpomoun.

AnTHTpOMONH — 3T0 TimKomporens ¢ OMM 58000/, koTopslii CHHTE3WpYyeTcS B TEYCHH. B CBS3H C
Hu3koir OMM (<70000/) on merko BeBoguTCs depe3 Moukd. AT MHTHOMpPYET CepHHOBBIE MPOTEa3bl, B IEPBYIO
ouepens TpomOuH (¢. Ila) m ¢. Xa. B mpucyrctBum remapuna aktuBHOCTH AT yBenmnumBaeTcst B TBHICSYH pas.
[poTuBOCBepTHIBatOLIEE NeHCTBUE TemapuHa peanmsyercs depe3 AT, Ge3 KOTOpOro remapuH He OKasblBaeT
aHTUKOAaryiastHTHOro s¢dekra. [lo numreparypHsiM nanHeIM, Ha gJomo AT mpuxomurcs 75-90% Bcero
AQHTUKOATyJISTHTHOTO ITOTEHIHATIA.

Mertonp! onpeneneHus..
1. KuoTTHHrOBBIC METOABI. DTO CKPHHUIOBbIE ()YHKIIMOHAIBHBIE METObI, KOTOPHIE OIIEHMBAIOT aKTHBHOCThH

AT mo narnbupyromemy aeicTsuio Ha TpoMOMH. TecT KanuOpyeTcest 0 HOpMaJILHOM JOHOPCKOW T1a3Me 1
OIICHMBAETCs B NMponeHTax. PedepentHpie 3Ha4eHNs cocTaBsioT ot 75 1o 125%.




2. Meronpl ¢ XPOMOTEHHBIM CYOCTPAaTOM TTO3BOJISIIOT OLIEHUTH aMHIOIUTHYECKyIo akTuBHOCTH AT, kotopas
MOXXET HE COOTBETCTBOBATH €ro OMOJOrM4ecKol akTMBHOCTH. OIHAKO MPOCTOTa W JOCTYMHOCTH METO/A
MOTYYHIIU IHUpoKoe pacnpocTpanenue B KJJIL.

3.  /IMMyHOXMMHYECKHE METOIBI ONPEENSIOT KOHIIEHTPAINIO aHTUTPOMONHA.

CHuKeHMe aKTHBHOCTH (THUITEPKOAT YIISIIHSA).

Bpoxnennoe: gedurmt win anomanuu AT.

[puobpereHHoE:!
3a0oneBaHus NCUeHH (CHUKCHUE CHHTE34).

BeipaskenHast mporenHypus (MOBBILIEHHOE BhIBeieHnEe AT uepes modkw).

31okauecTBeHHbIE HOBOOOPa30BaHMUs (AKTHBAIHS KOATYIISIIAN, POCT MOTPEOICHNS).

[Ipuem opasbHBIX KOHTPALIENITHBOB, KOPTHKOCTEPOHIOB, JieueHne L-acnaparunasoi.

BepeMeHHOCTP U 1MO3/THHE TOKCHKO3BI OEpPEMEHHOCTH (TECTO3BI).

MaccusHoe oOpa3oBanue TpomOuHa (JIBC, cencuc, TepMUHATBHBIC COCTOSHUS).

JleueHue OONBIIUMH J103aMH TeMaprHa.

BonpimacTBO cityuaeB aepunura AT siBisiercst npuoOpereHHbIM. ClieyeT UMeTh B BUJLY, YTO NIPH CHIYKEHHH
AT <60% pe3ko TOBBILIAETCS PUCK PAa3BUTHSI TPOMOO30B, MOITOMY BCEM INAalMEHTaM C TPOMOOGUIUSIMU U
YKa3aHHBIMH BBIIIE COCTOSHUSMHU HeoOXoaumo omnpenensith aktuBHOcTh AT. Ilepen neyeHnem OONbIIMME J03aMH
renapuHa, B ToMm uncie JIBC-cunnpoma, kouTposib AT UCKIIOUUTENBHO MOJIE3€H, TaK Kak Mpu najeHun ypoBHsI AT
renapyH He OKa3biBaeT d(dekra. YCTaHOBJIEHO, YTO BOCCTAHOBJICHWE YPOBHS aHTHUKOArYIISTHTOB IIPH OCTPOM H
nozpoctpom JIBC-cuHapoMe CBUIETENBCTBYET O OJIArONMpPUSITHOM NPOTHO3€ 3a00JIEBaHUSI.
IloBbIeHHEe AKTUBHOCTH (TUIOKOATYJSIMS): OCTPBI BUPYCHBIM TEMaTHUT, XOJECTa3, MPHEM aHaOOIMYECKHX
crepouioB, neuenue AH/I.

Cucmema npomeuna C.

OcHoBHBIMU OenkaMu cucTeMbl npoTenHa C sBisitoTces mporeud C M ero kodakTop mpoTewH S. D10
BuTaMHH K-3aBHCHMEBIE CEpUHOBBIE TIPOTEa3bl, KOTOPbIE CHHTE3UPYIOTCA B neueHu. JleficTBue cuctemsl mporenHa C
HampaBlieHO Ha uHaktuauuio ¢aktopoB VIlla u Va - yckopureneil mpoliecca cBepThIBaHHs ILIa3Mbl. [lpu
aKTUBamMK cucteMsl nporenmHa C tawke nurudbupyercs PAI-1, uro mpuBoauT k 3amycky ¢uOpuHonusza. bemku
cucrembl nporerHa C B (PU3MOIOTMYECKUX YCIOBHAX AKTHBHPYIOTCS TPOMOMHOM. [l aKTHBaLUMM HEOOXOIUMO
Hammare Goconmunumao u Ca™, uro xapakTepHo a1t Beex BuTaMuH K-3aBucuMmbix (aktopoB. B ycmoBusx in vitro
CHCTEMa 3aIlyCcKaeTcs MPOTaKOM — aKTUBAaTOPOM U3 sija 3MEeH IIUTOMOPAHUKA.

Tectbl cucremsl npoterHa C BKIIIOYAIOT OLCHKY OOIIei akTUBHOCTH CUCTeMBI poTenHa C, onpeneneHue
akTuBHOCTH npotenHa C, nporenHa S, gakropa Va.

Meroznp! onpenenexHusl.

Ouenka cucremsl nporerHa C MOXET MPOBOAUTHCS C TOMOIIBIO KIOTTHUHTOBBIX M MMMYHOXHMUYECKHX

METOJIOB, a TAK)KE C HCIOJIb30BAHUEM XPOMOT€HHBIX CyOCTpaTOB.
CKpHMHHMHTOBBII METO/ OLICHKH OOIIEl aKTUBHOCTH CHCTEMEI ITporenna C.
Meron paspaboran Ha ocHoBe MoaupunmpoBaHHoro Ttecta AYTB. [lpu Hanuumum B 1miasme

aktuBupoBanHoro mporenHa C (AIIC) Bpems cBepTHIBaHHS IUIa3MbI 37J0POBOTO YENIOBEKA YAJIMHSIETCS 3a CUET
nHaktuBanuu ¢akropoB VIlla u Va. AxrtuBanms mnpoBoauTcs noOaBiieHHeM mportaka. [Ipu mpoBeneHHMH Tecta
u3Mepsiercsi Bpemsi cBepThiBanus wiazmbl naruenta ¢ ATIC u 6e3 AIIC. B HekoTopbix MoaudUKAIMAX METoaa
BpeMs CBEPTHIBAHHS IIa3MBbl MALIEHTA CPAaBHUBACTCS] CO BPEMEHEM CBEPTHIBAHHS HOPMAJILHOW JOHOPCKON MIIa3MBbl.
B meTonuke aHanu3a npuBoguTcs GopMylia Il pacdera HOpMaIN30BAaHHOTO OTHOLICHHS H KPUTEPUH OLICHKH TEeCTa
B H(POBOM BBIPaXKEHUH, KOTOPHIE 3aBUCAT OT HCHOJIB3YEMBIX PEarcHTOB.

VY psAna manmeHToB MpakTudecku oTcyTcTByeT yanmHeHne AUTB mpu nobasnernu AIIC. B cBsi3u ¢ 3TuM
ObLT BBEJICH TEPMHUH «PE3UCTCHTHOCTh K aKTUBUPOBAHHOMY MpoTenHY C».

CHmKeHne aKTUBHOCTH CHCTEMBI IpoTenHa C 00yCIOBIIEHO OTHON M3 TPEX MPUYHH: AS(HUIIITOM IPOTEHHA
C, medpunmroM nporerHa S WM pe3ucTeHTHOCTRIO (pakropa Va x AIIC. CTpykTypHOE H3MEHEHHE MOIEKYIsl ¢. V
BeJIeT K HEBO3MOXKHOCTH €ro MONHOHM mHakTuBarmu nox neiicreuem AIIC. s nuddepeHnnanbHOR JHarHOCTHKH
HapyIIEHUH TPOBOJIST TECTHI, YKa3aHHBIC BHIIIE, B IIOTHOM OObEME.

Hecmorpss Ha TO, uto Ha jomo cuctembl mnporenHa C mnpuxoautcs Bcero 10-15% Bceit
AQHTUKOATyJSIIMOHHON aKTMBHOCTH KPOBH, CHIDKeHHME ypoBHS mporemHa C m ero xogakxtopos 10 50% oT HOpMBI
TIPUBOAMT K MOSBICHHUIO PEIUANBUPYIOMINX BEHO3HBIX TPOMOO030B, IOBEHWIBHBIX TPOMOO30B, KOTOPBIE TTOSIBIISIOTCS
B MOJOJIOM BO3pacTe, ¥ TpoMO3MOonmid. ['oMO3uroTHas HemocTaro4yHOCTh mpoTenHa C BBI3BIBACT pa3BUTHE
(yTbMUHAHTHOW WypPITypsl y JA€TeH, NPaKTUYEeCKH HECOBMECTHMMOW C JKU3HBIO. [ eTepo3urorHeli aeduur
TIPOSIBIISIETCSI pAHHUMH TPOMOO3aMHu.



CHuKeHMe aKTHBHOCTH (THHEpKoaryssinys). Paznudaror HacnencTBEHHbIE W IPHOOpETEHHBIE (haKTOpHI,
CHIDKAIOIINE aKTUBHOCTH CUCTEMBI ipoTenHa C.

HacnencTBeHHbIe (hakTOphl: MyTalmy B reHax npotenHa C, mporenna S, gakropa V. Myrarus daxropa V JleiineH,
HaunboJee pacrpoCcTpaHeHHas Cpeii eBPOIEHCKOro HacelIeH!s], BBI3bIBaeT pe3ucTeHTHOCTh K ATIC.
[puobpereHnbie (HakTOphl: HATWYNE BOTYAHOYHBIX aHTHKOATY/ISIHTOB, OepeMEeHHOCTh, U30bIToK (aktopa VIII,

Bo3pact crapiie 50 ser, JIBC-cunapom, 3a00neBaHus MEUeHH, CETICHC, JiedeHue L-acnaparnHa3oi, neummr
ButamuHa K, neuenue Bapdapunom u apyrumu AH/L.

AHTUKOATYJISTHTHI HENPSIMOTO JICHCTBHSI CHIDKAIOT CHHTE3 BCEX BHUTAMHH-K-3aBHCHUMBIX ()aKTOpOB, B TOM
yucie nporenHa C u mporemHa S. BapdapuH, Ha3Ha4YeHHBIH MalMeHTaM C HU3KOM aKTUBHOCTHIO mporewHa C,
MIPOBOIMPYET TPOMOO3bI M HEKpo3bl Koku. [lepen HazHaueHumem BapdaprHa, OCOOCHHO NOXKWIBIM M JIMIAM C
paHHUMH TPOMOO3aMH, HEOOXOMMO MPOBOAUTH TECT Ha OOLIYIO aKTUBHOCTH cucTeMbl nporenHa C. Ilpu Hu3KoH
AKTMBHOCTH CHUCTEMBI Bap(haphUH PEKOMEHAYETCS BBOJIUTH MOCTENEHHO, HauWHAas C MajbIX 103, WJIM 3aMEHHTh
(paKIMOHUPOBAHHBIM T'EAPUHOM.

Ouenka ypoBHsI TPOMOMHEMHUH.

[Ipouecchl cBepThIBaHMS KPOBU Y UEOBEKA WAYT MOCTOSHHO, HO OHHM HOCST JIOKAJIBHBIA Xapaktep. [lpu
aKTHBallMd TIPOLIECCOB  CBEPThIBAHHMS MPOUCXOAWT TIOBBINICHHAs TeHepalys TPOMOWHA, KOTOPBIA B
(PU3HOIOTHYECKUX YCIOBHAX 3aIlyCKaeT IpOIecC MpeBpalieHHus pacTBOPUMOro (puOpuHOreHa B HEPAaCTBOPUMBIHA
¢ubpuH. OvyeBnAHAS OLIEHKA YPOBHS KOATYJIALUH 110 KOJIMYECTBY TPOMOHMHA NPUBIIEKATENbHA, HO HEJOCTYITHA, TaK
KaK TPOMOWH MMeeT KOPOTKUH CPOK JKU3HH, U ONPEIEIUTh ero KOJMYEeCTBO B IUIa3Me MPAKTHYECKH HEBO3MOXKHO.
ypOBCHb TpOM6I/IHeMI/II/I, U, COOTBETCTBECHHO, aKTUBHOCTL IPOIECCOB CBEPTHIBAHU, OLUCHUBAIOT IIO IPOAYKTaM,
KOTOpbIE 00pa3yloTCst PU aKTUBAIMHU TPOTPOMOKMHA M MPEBpaIeHUH TPOMOMHOM (HOpUHOTeHa B (PHOPUH.

[lpu axkTMBanMu TPOTPOMOMHA 00pPa3ylOTCS pa3iM4HbIe MPOAYKThI, HO 00s3aTeNbHBIM SIBISIETCS
¢dbopmupoBanue TpomMOuHa U ¢parmenta F1+2, Mexy KOTOPhIMHU CYIIECTBYET CTEXHOMETPUUYECKOE COOTHOIIIEHHUE.
ITo ypoBHio F14+2 MOXHO OTCIEXUBaTh Kak THIEPKOATYISIUIO (POCT), TaK ¥ THIOKOATYJISIIHIO (CHIDKEHHE). Bpems
xu3Hu ¢parmenta F1+2 cocraBisier 30 mun. [lpu B3amMmopeicTBUM TPOMOMHA C aHTUTPOMOMHOM OOpa3ylOTCs
TpoMOHH-aHTUTpOMONHOBBIE KOMIUIEKChI (TAT), KOTOpBIE TaKkKe MOTYT OBITh HCHOJIB30BaHbI B KQUeCTBE MapKepa
TpoMOuHemun. OnHako Hambosee NOCTYIHBIA CIIOCOO OLEHKH YPOBHSA TPOMOMHEMHM - ONpENeleHHE BEIIeCTB,
KOTOpbIE 00pa3yroTcs MPH aKTHBALMK M pa3pylleHnu GpudprHorena u GudpuHa.

[pu akTHBayy TpPOMOWHOM (UOPHHOTEHA OT MOCJIEHEr0 OTIIEeIUIsIoTes iBa hudpuHonenTuaa A (DII1A),
nBa ¢ubpuHonentuna B (PIIB) u obpasyercs ¢ubpun-moHomep. Ompenenenne @DIIA gocratoyHo JaBHO
UCIIONB3YeTCs KaK MapKep aKTHBAIlMM TeMOCTa3a, OZHAKO OH OBICTPO BBIBOAUTCS MoYkaMu. OHOpHH-MOHOMEp
¢dbopmupyer (GUOpUH-OIUTOMEPBl W TOJNUMEPBl PACTBOPUMOro (GHOpWHA, KOTOpbIE MOJ JeWcTBHEM (HHOPUH-
crabunmsupyromiero dakropa (XIII) mpepammatotess B HepacTBopuMbIid ¢Gubpun (puc.3). [anee (puOpHHOBDIMA
CrycTok nu3upyercsi miazmunoMm ¢ obpasosanueM [, E, JI-E u J-/I-bparmentoB ¢ubpuna - [I-aumepos. Ilpu
BBICOKOM aKTUBHOCTH IUIa3MHHA, CHWDKEHWH YPOBHS aHTHUILIA3MHUHOB M BBICOKOM YpOBHE (MOpPHHOIEHa IUIA3MHH
MOXeT pacuierisith pudpunoren ¢ odpazoBanuem /[, E, u JI-E-dparmenroB. Bce 3T mpoaykThl Ha3bIBarOTCS
npoaykramu aerpaganuu ¢pudpuna/pudpunorena (IIAD). Ux koau4ecTBO MOXKHO U3MEPATh UMMYHOJIOTHUECKHUMHU
METOAAMH C UCIIOIF30BAaHUEM ITOJMKIOHAIBHBIX aHTHTEL.

V¥ 3m0poBoro genoBeka ypoBeHb 11J]I® oueHp Man U He BCer/a onpeaessiercsi OObIIHBIMU J1a00paTOpHEIMH
tectamu. Kpome toro, T1/I® yrunusupyrorcst daromuramu. [Ipu akTuBanuu CBepThIBaHUS KpPoBH ypoBeHb [1J]]D
BO3pacTaeT, MPOUCXONUT paclIMpeHHe myna (UOPHHOreHa, W OJHOBPEMEHHO aKTHBUpYeTcs (HOPHHOMHU3.
[IpoxyKTHl HAUMHAIOT B3aUMOZECHCTBOBATH MEXKTY CO0OH, 00pa3ys pacTBOpUMbIE (HHOPHH-MOHOMEPHBIE KOMIIEKCHI
(POMK), koTOpbIe MPEMATCTBYIOT MONUMEpH3ANUN (UOPUHOTEHA M TEM CaMbIM BBITIONHSIOT POJIb BTOPUYHBIX
aHTHKOArynsHTOB. M3 Beex I1/1D ennHCTBEHHBIM (parMeHTOM, KOTOPBI 00pa3yeTcs Tonbko u3 pudpuHa TpomOa,
SIBIISIFOTCS J{-TMepBl.

JocTynHbie MeToabl onpeaeaeHus cocrapiasiromux IAPD.
Tapakoazynsayuormvle mecmeoi.

K  mapakoaryiasiumOHHBIM TecTaM OTHOCSITCS OpTO-(PEHEHTPOTNHOBBIH, 3TaHOJIOBBIN u
nporaMuHCYTb(PaTHRI. OHM OCHOBAaHBI HAa OOpPA30BaHWM Tellsl WIM XJIONBEB MPH JOOABICHWH K IUIa3Me KpPOBH
MalyenTa ¢ TpoMOuHemuen opro-eHanTponuHa, 50% sTaHONA WM MTpoTaMHUHCYNb(ara. B Hacrosmee Bpems o-
(CHAHTPONIMHOBBIA TECT MCIIOIB3YeTCs KaK MMOMYKOIMYECTBEHHBIH. OCTanbHBIE METOIBI CYMTAIOTCS MAaJIo
YyBCTBUTEIBHBIMH, TNIOXO BOCIIPOU3BOJMMBIMHU M YCTAPEBIINMH.

Onpeoenenue POMK opmo-penanmpoaunosuim menmooom.



Meron OCHOBaH Ha MOSBJICHWM XJIONBEB IAapaKoaryisita Mpu J00aBieHHH O-(peHaHTpoiIMHA K OemHOM
TpoMOOIITaMH TUIa3Me MalWeHTOB. BpeMs TOsIBICHHS XJIONBEB OTPa)KaeT CTEleHb TPOMOWHEMHUM: YeM BBIIIE
ypoBerb POMK, Tem paHblle MOSIBIAIOTCS XJI0Mbs. TeCT pydHO! MONTYKOJINYECTBEHHBIN. PeareHTsl oTeuecTBEHHBIE.
MoBbimenne POMK (rumepkoarynsiys) HaOJMIOTAeTCs BO BCEX CIydasx TPOMOMHEMHM: NpH TpoMmOowminw,
TpomMOO3aXx W TpPoMOAIMOONSIX, OepeMEHHOCTH, BBICOKOM ypoBHe (ubOpunorena, JIBC-cunapome. Tect moxer
MIPUMEHATBCS Uil OLEHKH S((GEKTUBHOCTH M JIOCTaTOYHOCTH TPOBOJAMMOW aHTHKOATrYJISIHTHOW Tepamnvu 110
KOHEUHOMY pe3yNbTaTy — JUKBHIAUUK TpOoMOMHeMHHU. [l ONTBEP)KACHHUS WM MCKIIOYEHUs] HAaJIU4IHs TPOMOOB
METO/JI IPUMEHATHCS HE MOXKET.

Pacmeopumviii pubpun (PD).

HmMMmyHONorn4yeckue TecT-cCUCTeMBbI IS onpeaeeHust PO BrlmyckatoTcs 3apyOe:KHBIMH TIPOU3BOTUTEISIMHU.
Tak Kak peakiys OCHOBaHAa Ha B3aMMOJCHUCTBUH (HPMOPHMH-MOHOMEPOB C aHTHTENIAaMH K HHM, TECT pEajlbHO
orpeziensieT GUOPHH-MOHOMEPHI, KOTOpbIe 00pa3yroTcsl TONBKO M3 (ubdpuHOoreHa. Mx ypoBeHb pe3KO MOBBIIACTCS
NIpY TeHepajM3aluK IPOLECCOB CBepThiBaHMs, To ecTh npu JIBC-cuHapome. Bo Bcex ocTambHBIX CHTYalMsX
¢uOpuH-MOHOMEPH! JIMOO TONMMEPHU3YIOTCS, MO0 npucoenusstorcs kK apyrum [IJI® u B cBoOogHOM BHjE
BCTpEUAlOTCsl B KpailHe HHU3KUX KOHIEHTpalMsX. [lo9TOMy JIaHHBII METOJ MOAXOAUT HWCKIIOYUTEIBHO JUIs
JMarHocThKu U Mmonutopunra JIBC-cunapoma.

J[-0umepur.

Oto cneuuduueckue NPOAYKTHl Aerpaaaimu (uOprHa, BXozsmiero B cocrtaB TpomoOa. Konnenrtpaums -
JMMEpPOB MPOIMOPIUOHATFHA aKTHBHOCTH (PMOPHUHONN3a M KOJIMYECTBY JIM3UPOBAaHHOrO (PHOpUHA, TO €CTh pazMepy
TpoMOa.

Jns  onpeneneHus  KoHueHTpauuu J[-IUMEpOB  NPUMEHSIOTCS HMMMYHOJNIOTMYECKHUE METOABl €
UCIIOJIb30BaHUEM MOHOKJIOHANBHBIX aHTHTeNl. [Ipom3BomsTcss Habopbl peareHToB it M®DA-auarHocTuky,
JIATeKCHOM arriaioTHHALUM, UMMYHOAU(D}Y3UH, HMMYHOTYpOUAUMETPHH.

IloBbimenue ypoBusi /I-mumepoB HaOmomaercs mpu TpomOo3e riybokux BeH, TOJIA, JABC, tpomGoduiny,
OepemenHocTH (yBenuueHue B 3-4 p.), JICUCHUH TPOMOOJIMTHUKAMH, OOLIMPHBIX TeMaToOMax, a TaKKe MpU
OHKOJIOTHYECKUX 3a00JeBaHUAX, MH(EKIMAX, BOCIAJICHUH, OOJE3HAX IedeHH, B BoszpacTe crapiie 80 jer, mpu
HaJIMYMU PEBMATOMIHOIO (pakTopa, IPH 3aKUBJICHUH PaH.

CHn:xenne ypoBHs Jl-AuMepoB HaOM0AaeTCs IPH JICUEHUH aHTUKOArYJISHTaMHU IPSMOTo M HENPSIMOro AEHCTBUSL.

st [T-numepoB Haubosiee XapakTepHa OTpHUIIATENbHAas IHATHOCTHIECKast 3HaYUMOCTh (okommo 1009%).
Merog MOXXET MCIONB30BATbCS Ul WCKIIIOYEHHs [IUarHo3a TpoM003a, TaK Kak OTPULATENbHBIH pE3ylbTaT C
BBICOKOM 7071eil BEPOSATHOCTH TO3BOJISIET MCKIFOUUTh 3TOT IUATrHO3.

BoisiBieHue 3¢ (peKToB BOTYAHOUHOT0 aHTUKOATYAAHTA (BA).

Bonuanounsie antukoaryssiatsl (Lupus Anticoagulants, LA) — 310 mMMyHOrno0ynussl kiaccoB A, M u G,
JeificTBHE KOTOPBIX HAIPABIIEHO MPOTUB (HOCHOMUITII-OETIKOBEIX KOMIUIEKCOB. Tak Kak (GocqomumuIsl HeOTAeTHMBI
OT TIPOLIECCOB CBEPTHIBAHMS, aHTHTENA K HUM 3aMEUISIOT MIPOLIECCHl CBEPTHIBAHUS IIa3MBI BO BeeX (rochonunua-
3aBUCHUMBIX TecTaX 0e3 CHIKEHUS aKTHBHOCTU OTHENBHBIX (pakTopoB. I[IOHATHE OTHOCHTENBHO BHPTYyaJIbHOE, TaK
kak BA He BblmeneHBl W He WACHTHOHUUPOBAHBL VX NPHCYTCTBHE OLIEHMBAIOT IO OKa3aHHOMY 3(dexry -
ynnuaeHuto BpeMenn cBeptoiBaHua BTII B pocdommunmmzasucumeix tectax (AUTB, IIT). BA obnapyxuBatoTcs
mpu ADPC, CKB u apyrux KoiareHo3ax, BUPYCHBIX WH(EKIHAX, JICUCHHH HEKOTOPHIMH (hapMaKOIOTHIECKUMHU
npenaparamu. B ocHoBe mosiBnieHUsI BA nexut ayToMMMyHHas! TaTOIOTHS.

Ananu3 Ha BA Ha3Hau4aloT NpHM HAJWMYUM KIMHUYECKOW CHMITOMATUKHU (apTepHabHbIE WJIN BEHO3HBIC
TpOMOO3BI, OCOOCHHO B JETCKOM M MOJIOJJOM BO3pPAcCTe, OTHOCHTENbHAS TPOMOOIMTONEHHS W Ap.). B HacTosmee
BpeMs Ha BA oOcnenyroT OepeMeHHBIX JKEHIIMH, TaK KaK IOYTH ITOJIOBHHA CIIOHTAHHBIX a00PTOB Ha PaHHHUX CPOKax
O6epemenHoOCTH cBsi3aHa ¢ Hanmuuuem ADC. Anroputm BeisiBieHus BA nipesicTaBieH Ha puc. 8.

B ycnosmsix obsranort KJJI st BeisiBnerns > dexra BA, kak mpaBuito, mpoBOISTCS CKPUHUTOBEIE TECTHI,
KOTOpBIE BBIABISIOT 3()(eKkThl BA, TO ecTh yIUIMHEHHE BpeMEHH CBEpTHIBAHMSA B (HOC(OMUINA3aBUCHMBIX TECTaX:
KaoJIMHOBOM BpeMmeHn cBepThiBaHusA BTII, TecTe ¢ pa3BeneHHBIM TPOMOOIUIACTHHOM, TECTE C SIIOM TIOP3bI HIH
ramrokn Paccenma, TecTe ¢ WCIONB30BaHUEM TPOMOOIIIACTHHA C BBICOKOM WyBCTBHUTENBHOCTHIO K BA. Hambonee
YaCTO MCIONIB3YIOTCS TTOCIIEHIE /IBA TECTa.



Puc. 8. AJ'IFOpI/ITM BblABJ1IEHNA BOJIHAQHOYHOIro aHTUKOaryJrnAaHTa
(3.C. bapkaraH, A.I'. MomorT)

OCHOBHbIe LononHu TenbHble

rmnokoa ry nauua UMMY HHaa natonorua

Be,qyu.wle NpU3Haku Tpom6 ouWT oneHust

no3nTue Holn RW

TPOMG 03 bl, UWIEMUU

aKy wepckaa narosiorua 1

CKpMHMHrOBbIe TeCTbl

C spom riopsbl
unu
ragokm Paccena

KaonnHoBbIN C pa3BegeHHbIM C AYTB-

TpomMbGonsnacTMHOM peareHTomMm

—

NoaTeepxaarowme TecTbl

Hust uccnenoBanus Ha BA ucnonb3yercsi KOppeKTHO HonyueHHas OenHast TpomOormramu 1azma (BTID).
Hcnonp30oBaHne renapuHU3MPOBAHHOM M 3aMOPOXKEHHOM IUIa3Mbl HE Jomnyckaercsi. Bcee Tectbl mpoBonsTcs
KJIOTTUHTOBBIM METOOM. MaHyallbHOE IMPOBEICHUE TECTOB BO3MOXKHO, HO TOYHOCTH aHAJIU30B BO3pacTaeT HpHU
pabore Ha koarynomerpe. OLEHKa TECTOB OCHOBaHAa Ha CPAaBHEHMM IOKa3aTeled Koarylsiluy NalueHTa H
3JI0pOBOTO JIOHOpa, TO3TOMY aHalIM3 IJIa3Mbl OOJIBHOrO IMPOBOAWTCS MapayjeIbHO C aHAIM30M HOPMaJIbHOU
IUIa3MBI.

OcHogHble CKpUHUZ206bl€ mecmabl.

TecThl ¢ pa3BeeHHBIM sIOM TIOp3bI WM rajoku Paccema. Koarymassl atux 3mell — ¢ochonunuazaBucumble
akTuBaTopsl (axropa X. YIIMHEHHE BPEMEHH CBEPTHIBAHMSA IUIa3MBI IAIlMEHTa 10 CPABHEHHIO C KOHTPOJILHOH
(moHOpCKOIT) MIa3Moit MoxeT ObITh cBsizaHO ¢ BA. Jlyisi Tecta pacCUMTHIBAIOT TaK HA3bIBAEMOE HOPMAJIM30BAHHOE
ornomernne (HO, NR), koTopoe y4uTHIBaeT CTENEHb 3aMeUICHHs CBEPTHIBAHHS IUIa3MbI. Pacder mokaszaTens u

HUHTEPIIPETALNA PE3YIBTATOB 3aBUCAT OT UCIOJIB3yEMBIX PEAar€HTOB U YKa3aHbl B METOAUKE aHaJIn3a

Tect ¢ AYTB-pearentom, uyBcTBUTENbHEIM K BA. UysctButenmpHocTh AUTB-pearenTtoB k BA 3aBucur ot
BXOIMIIUX B cocTaB Habopa ¢ochomummmos. HcmonszoBannme AUYTB-peareHTOB, HEUYBCTBUTENBHBIX K BA,
MPAKTHIECKH HE YIUIMHSET BpeMs CBEpPTHIBAHUS IUIa3Mbl MAaIeHToB, mMmerommx BA. Mcnonp3oBanme AUTB-
peareHTOB, YyBCTBUTENBHBIX K BA, CyIIECTBEHHO yAJIMHSET BPEMs CBEPTHIBAHMS IUIA3MBI MAIIMEHTOB MPY HAJTMYUH
BA 1no cpaBHeHHMIO ¢ TOHOPCKOU IIa3Moi. PacueTr cTeneHu 3aMeieHUs] CBEPTHIBAHUS IJIa3Mbl M MHTEPIIPETALIUS

TIOJTYYCHHBIX PE3YIIBTATOB 3aBUCAT OT UCIOJIB3YEMBIX PCATC€HTOB U YKa3aHbl B METOAMKE aHAIM3a.

Yanmunenue Bpemenu cBepteiBaHus BTII Moxer ObITH cBA3aHO HE TOMBKO ¢ 3 dexToM BA, HO Tarkke ¢
IepUIUTOM WIM [AaTONOTMYeCKMM HMHrHOMpoBaHHeM  (akTopoB. [lo3TOMy peKOMEHIyeTcs IPOBOIHTH
TIOTBEPIKAAIONIHNE TECTHI, KOTOPBIE YCTAHABIHMBAIOT, YTO TMIIOKOATYISIMS B CKPUHUIOBBIX TECTaX OOYyCIOBJIECHA
HanmmaueM BA. [l 3Toro HeoOXOOUMMO WMMETh Iyl JOHOPCKOW IUIa3MBl M PacTBOp MEMOpaH pa3pylIeHHBIX
TpoMOOIIMTOB MK 3puTpodochaTria.

1. Tlpm nedpunmre hakropos nobasienue 10% noHOpcKoil mma3msl ykopaunBaet Bpemst AUTB, a nobasienue
50% ob6bema TOHOPCKOH TIa3MBbl HOPMAJIU3YET BpeMs.



[Ipn mammunu BA nHopmanmsanumst Bpemenn cBepthiBanusi BTII Hacrymaer mocne mobaBieHuss MeMOpaH
pa3pyLIeHHBIX TPOMOOLMTOB WK 3pUTpodochaTua.

3. Ilpwm matomormyeckoM MHTMOMPOBaHUM (HAKTOPOB HAOIIONAETCS OTCYTCTBHE KOPPEKIWH THITOKOATYISIIAN
B oboux ciydasx (mpu moOaBieHMH MeMOpaH W Iuiasmbl) (Tabn. 9). MHrubupoBaHue (akTopoB B
OOJIBIIMHCTBE CITyYaeB CBSA3aHO C 0Opa3oBaHMeM aHTUTEN Kiacca IgG. AHTuTeNna 0OBIYHO TOSIBIISIOTCS TIPH
ayTOMMMYHHBIX 3a00JIEBaHUSIX, [IPU JICUCHUH aHTHOAKTepHaJbHBIMU IIpenapaTaMi, Iocjie 0epeMeHHOCTH,
y HOXKWJIBIX M TP MTPOBEJCHUH KPOBO3aMEILAIOIIEH TePaITiH.
Tabmn.9.
TecTsl, TOATBEpKAAONIME Hamudre BA.
[TaTonorus Tect Ha BA Koppexus TpoMOoITaMu HiIu Koppexuus
spurpodochaTHIOM TUTa3MOi
Hannuaue BA + + -
Hedunut pakropos + - +
Wurnbuposanme Gpakropos + - -

Hannune BA He sBnsiercsi CHHOHMMOM aHTH(GOCHOIMIUIHOIO CHUHIPOMAa WIIM CHUCTEMHOH KpacHOU

Bomuanku (CKB). [ns guarHoctukn A®C HEoOXOAMMO H3MEPHTh YPOBEHb AaHTHTENl K MeMOpaHHBIM

¢dochonmunuaamM M K TIMKONPOTEHJaM, CBs3aHHBIM C (ocdonumuaamu. TOIbKO NPU MOBBINIEHHUH COAEPIKaAHUS

o0enx TPYIII aHTUTEJI, BbIABJICHUN BA n HanmuuuM KJIMHUYECKOH CHMMIITOMATHKH BO3MO)KHA IOCTaHOBKA JuarHosa

A®C. CKB guarsHoctupyercs JpyruMu METOJaMH.

JlabopaTopHasi imarHocTuka u MoHuTopuHr JIBC-cunapoma.
Just monTBep)KAEHHs JAMArHo3a W OOBEKTUBHOM OLEHKH S()(EKTUBHOCTH IMPOBOJAMMOW TEparud B

11a60paTOPUH UCTIONB3YIOTCS CIEAYIOMIHE TPymibl TecToB (Tabm. 10).

Tabnuua 10
JoctynHsble 1adopaTopubie TecTbl npu JIBC-cunapome

Tecm [lamonozus

[loncyer TpOMOOUUTOB Tpom6Gormronenus (< 150 000), He moxomsimast 10
[KpUTHUYECKON

KonuenTpanusi puoépuHoOreHa OTHOCHUTENBbHOE WIIH a0CONIFOTHOE CHIKEHHE
(<1,51/1)

YpoBeHb TpPOMOUHEMUH (POMK)[oBrrmrenne

pactBopuMbIii  pubpuH, [I-muMep, 3TaHOIOBBIH

rect) JBC pa3BuBaetcst Ha poHE TPOMOUHEMHN )
YpoBeHb AaHTHKOATYJISIHTOB CHIDKeHNE
DuOPUHOTUTHY ECKAS AKTHBHOCTBHAKTHBAINS HAa ()OHE CHIDKEHUSA TIIa3MHIHA

(3yrnoOynmuHOBEIH (HHOPHUHOIN3)

AUTB, I1B, TB Da30BbIc M3MEHEHNS (Jallle YUTHHEHHE)

Ilogcyer kommuecTBa W OmEHKa (QYHKIMM TPOMOOIMTOB, TaK KakK JJIsI CHHAPOMa XapakTepHa
Iporpeccupyomas, TpPOMOOIMTONEHNSI C TOBBIIIEHWEM arperanud TpoMmOoruroB. Ilpm moacuere
TPOMOOIIUTOB B TeMaTOJIOTMYECKOM aHalM3aTope HE0OXOOMMO MPOCMAaTpPHBATh T'HMCTOrPAMMBI
TPOMOOIIUTOB W 3PHUTPONMTOB. Takas HEOOXOOMMOCTh cBsA3aHa ¢ mosBieHWeM 1pu JIBC-cuaapome
0OITBIIOr0 KONINYECTBA ()ParMEHTOB HPUTPOLUTOB.




2. OneHka ypoBHS TPOMOHMHEMUH, BEIOOP TECTOB JUISI KOTOPOW OIPEENsieTCss BO3MOXKHOCTSIMH J1TaO0OpaTopHu.
Moryt OBITH HCIONIB30BaHBI TeCTHl Ha pacTBopuMbld ¢ubpun (PP), POMK, ¢ubpunonmentuaer A, -
JuMepsl 1 apyrue. Ciexyer oTMeTuTb, uyTo noBbieHne P nabmonaercs toneko npu JABC-cunapome, B
TO BpeMs kKak ypoBeHb POMK ObIBaeT MOBBIMIEHHBIM IpH OOJNBIIOM MEpeyHe MaToioruu, a Jl-muMeps
00pa3yroTcs py akTuBauyy GpuOpHHONN3a U paciieryieHnn GudpuHa crycrka.

3. OmneHKa ypOBHS aHTHUKOATryJSHTOB: aHTUTpoMOuHa u mporenHa C. Ilpm nedyeHnnm mnanuenta B ase
THIIEPKOAryyisiui HauOoJiee aKkTyaJbHO OIPEAEiICHHEe aKTHBHOCTH AHTUTPOMOWHA 10 M B Hpolecce
JICUYEHUS, TaK KakK TermapuH 0e3 aHTUTPOMOWHA HE JCHUCTBYET, a HapacTaHue coiepkanus AT B mporirecce
JICYSHUSI CBUJIETENBCTBYET O OJIAronpusITHOM TEUSHUH 3a00/IeBaHMSI.

4. W3mepeHue KOHIEHTpamy (UOpHHOTEeHa, collepKaHie KOTOPOro MPOTrPEeCCHBHO CHIDKaeTcst. [Ipu Hu3koM
ypoBHE (PMOPHUHOTeHa ero KOHIIEHTPALUIO JY4IIe ONpeNesTh He KIOTTHHIOBBIMH, a IPYTUMH METOJaMH,
BKJItOYast MeToj 1mo PyrGepr.

5. Omuenka ¢pudpunonutrHueckoi aktuBHOCTH (PAK). ®AK ciemnyer onpenensTs METOIOM 3YTIIO0YIMHOBOTO
¢ubpuHoNM3a, Tak kak Tect Ha Xlla-3aBucuMblii GUOpHHONM3 ¢ akTHUBaIMEd KOHTaKTHOW (a3bl OymeT
MaJIoOnH(GOPMATUBHBIM H3-32 KOPOTKOTO BPEMEHHU pPAcTBOpPEHHUs crycTka (4-12 MUH) M HEBO3ZMOXXHOCTH
OTCJIETUTD CTETNEHb aKTUBAIINH ITpOLlecca.

6. Jpyrue xoarymsumonnsle Tectsl ([IB, AUTB, TB) Moryr mmers pa3HOHamnpaBiICHHbIE 3HAYECHUS B
3aBHCUMOCTH OT (a3bl 3a0oneBanusi. OHU KUCTIONB3YIOTCS sl 001Ieit oneHkn koaryisuuu. [Ipu nedennn
TerapuHOM BpeMsi B TeCTaX MOXKET OBbITh YIMHEHO 3a CYET NPHCYTCTBHS TenapvHa. | enapuH MOXXHO
WHaKTHBHPOBAThH NMPOTAMHUHCYIIb(ATOM, a TECT Ha TPOMOWHOBOE BPEMs 3aMEHUTh TECTOM Ha PENTHIIa3HOE
BpeMsi, KOTOPOE He MPOJIOHTUPYETCsI TeapUHOM.

CymMmapHblii cpeanunii ungaexc Tpomoorennoctu (CCHUT).

CymmMmaphblii cpenuuii mHaekc TpombOorenHoctH (TpomOodumuu) CCUT — cymmapHblil  cpeaHuit
ImoKa3arteiib, paCC'—IHTaHHbIﬁ N3 BCIIMYUH J'IIO60F0 Yyuclia MmoKa3aTelieu d)yHK[H/IOHI/IpOBaHHH CUCTEMBI reMocTasa 110
3BeHbsIM. JlJ1s pacuera OepyTcsi cpeiHie BeTMYMHBI HOPMBI M BEJIMYMHA, MONTy4eHHas y 6onbHOro. PaccunrteiBaercs
uHJeKe Kaxaoro nokasarens (UTj), mpuBeeHHBIN K eAMHUILIE, TAaK, YTOOBI BETUUUHBI HIDKE €IMHUIIBI YKa3bIBAJIH Ha
TUIIOKOATYJIAIUIO, @ BBIIIE EAWHMIBI — HA THIepKoaryssiiuio. /s aToro nokasarens cpefaneit Hopmel (N) aenutes
Ha MoKasarelsib 00IBbHOrO (A), WM HA000pOT. Bee MHACKCHI CYMMUPYIOTCS M JIETISITCSl HA KOJIMYECTBO TOKa3aTeNei B
JaHHOM 3BeHe Temoctasza (Nj) — Toaydaercs WHIEKC TPOMOOTeHHOCTH Mo KOHKperHomy 3BeHy (MTi). 3arem
CYMMUPYIOTCS MHIEKCHI 110 3BEHBbSIM, U CyMMa JIENUTCS Ha KOJIMYECTBO MCCIIEAO0BAaHHBIX 3BeHbeB(ni). B pesynbrare
MOTYYar0T CyMMapHBIN cpeHUI HHICKC TPOMOOT€HHOCTH.

Yl >, i
arj =N uri= 2" copr = &7
A nj ni

CCUT sBusercss HMHTErpalbHBIM IOKa3aTeleM cOaTaHCHPOBAHHOCTH (YHKIHOHHPOBAHHS CHUCTEMBI
reMocTasa.

Hanee npuBoautcs npumep pacuera CCUT koaryaorpaMmsl naruenTa (tabmuma 11).

B tabnuie npeacraBieHsl 7 U3MEPEHHBIX MOKa3aTeel, KaKIbIH U3 KOTOPBIX OTpa)kaeT OTJEIbHOE 3BEHO
remocras3a. Ha ocHOBe pedepeHTHBIX 3HaueHUH OBUIM PacCUUTaHbI CPEIHHE MOKa3aTeNd 0 HOpMe, HallpuMep, IS
AUYTB: (35+45):2=40 (cex). [lanee ciemoBaio pacCuduTaTh WHAEKC KaXAOTo IMOKazarels. s 3Toro Heo0Xoanmo
OIIPEJIETINTHCS, B KAKOM CIydae JIEIUTh IOKa3aTeNlb MAaIleHTa Ha CpelHee 3HaueHHEe HOPMBI, a B KaKOM CiIydae
cpeziHee 3Ha4eHHEe HOPMBI ICNIUTD Ha MOKa3aTelb MAieHTa. B COOTBETCTBIM € YCIOBUSMH pacdeTa BCe MapaMeTpsl,
KOTOpBIC YKa3bIBAIOT HA THIICPKOATYISIINIO, JOJKHBI OBITh >1, a Ha runmokoarysanuio - <l. Hampasnenue casuros
JUTSL COOTBETCTBYIOLIETO MOKA3aTEN s KOArylIorpaMMBbl (TUIIOKOAT YIS — THIEPKOAryanus) yKa3aHsl U1 KaXKA0T0o
TecTa (CM. ONMCAaHUE TECTOB).

Tabmnma 11.
[Ipmmep koarynorpammer st pacaera CCUT
TTokazarenn 3HayeHne Hopma Cpennee Nunexc
nanueHTa HOPMBI TIOKa3aTenst
AYTB (BHyTpeHHHI TyTh AKTHBALINHN) 29 cex 35-45 40 1,38
IIporpomOun mo KBuky % (BHemHuil myTsb 98% 70-130 100 0,98
AKTUBAIIAN)




TpombuHOBOE BpeMs (KOHEeUHBIH atam | 32 cex 28-32 30 0,94

CBEPTHIBAHUS)

OubprUHOreH 4 1r/n 2-4 3 1,37
AHTUTPOMOUH (aHTHKOATYIISHT) 80% 75-125 100 1,25
Xlla-3aBucumsiit ¢ubpuHONMM3(oeHKa | 14 Mun 4-12 8 1,75

(UOPUHONUTHYECKOW CHCTEMBI

POMK (ypoBeHs TpoMOMHEMUH) 6 Mr% Mo 4 mr% 2

Cymma: 9,67
CCUT 1,38

AYTB. Ilpm rumepkoaryasiuy BpeMs CBEpTBIBAHUS CHIDKAeTCd, a MpPHU TUIOKOATYISIMH IOBBIIIAETCS.
CrenoBartensHO, ISl TOrO, YTOOBI TIONYYUTh MPU THIIEPKOATYISIMK 3HadeHHe > 1, Hajo cpeqHee BpeMsi HOPMBI
pa3enuTh Ha BpeMs CBepPThIBaHMS I1a3Mbl naruenTa. 40:29=1,38

[porpom6uH 1o KBuky. Uem Bblle Koaryismus, TeM Oojbllle MPOIEHT nporpoMOuHa. [loaToMy yist momydeHus

[PH TUIIEPKOATYISIUY TIUPPHI > 1, He0OXOAUMO MPOIEHT MPOTPOMOUHA TAIIMEHTA PA3/ICIUTh Ha CPEIHEee 3HAYCHHUE
Hopmabl. 98:100=0,98
Tpomb6uHoBoe Bpems. [Ipu TUMEPKOAryssiUd BPeMs CBEPTHIBAHMS ILTa3Mbl CHIIKAETCS, a MPU THUIIOKOATYJISIIUAH

IIOBBIIIIACTCAI. CHC}]OBaTeJ’IbHO, JJI1 TOro, ‘{TO6I)I MOJIY4YUThb TIPpHU TUIICPKOATYJISIINKU 3HAYCHHE > 1, HaJa0 CpE€aHEC
3Ha4YeHHE HOPMbI pa3ieNuTh Ha BpeMs CBepThIBaHMs 1a3mbl naruenTa: 30:32=0,94

@DubpuHoren. Yem Oosbiie KoHIEHTpauus GUOpPUHOreHa, TeM Bbllle Koaryssiius. [loaroMy Iuis moiydeHus mpu
rUnepkoarysinu mudpsl > 1 HeoOXOAMMO KOHIEGHTpaluio (UOpPHHOTeHa IalMeHTa pPa3leluTh Ha CpexHee
3Ha4YeHue HOpMeIL: 4,1:3=1,37.

AnrurpoM6us. [lpy runepkoarynsyuy NpOLEHT aKTHBHOCTH aHTHTPOMOMHA CHMDKAaeTcs, a IPH I'MIOKOATyIALHUN
noBblmaercs. ClenoBaTenbHO, sl TOr0, YTOOBI IOMYYUTh IPH THIIEPKOArYJIMHU 3HaueHue > 1, Halo cpexHee
3HaYCHHE HOPMBI pa3AeinTh Ha MPOIEHT aKTUBHOCTH aHTUTpoMOunHa nmarmenTa: 100:80=1,25

@ubpunonus. Ilpu runepkoaryasuuu BpeMs (HOPHHONM3a IOBBILACTCS, a HPH TUIOKOATYJISIUU CHI)KAETCSL.
CrenoBaTenbHO, [UIS TOTO, YTOOBI IOJXYYUTh IPH THIEPKOATYISIHMH 3Ha4eHHe > 1, Hamo BpeMms (UOpPHHOIM3A
MalyenTa pa3AeNuTh Ha cpejiHee 3HaueHne HopMbl: 14:8=1,75.

POMK. /Tt POMK 3Hauenus B npeaenax HOpMbl 0003HAYAIOTCS Kak 1, a MOBBILICHHbIE Kak 2.

B nmaHHOM mpuMepe Ha KakJoe 3BEHO KOAryISLUHM NPHXOOUTCA 1 TecT, MOITOMY BCE HHIEKCHI
CYMMHPYIOTCS | iensiTest Ha uuciio tectoB (7): (1,38+0,98+0,94+1,37+1,25+1,75+2):7=1,32.

[pu coanancupoBanHol cucreme remoctasa koneoanuss CCUT naxomsates B mpeaenax 0,9-1,1.

Pacuer CCUT momoraeT B HHTEPIPETALINN PE3yIbTaTOB KoaryaorpaMMel. B nanHom mpumepe CCUT 1,38
CBHIETEIBCTBYET O HApYyLIEHHH OayaHca M MpeolsalaHuy y MalueHTa MMPpOLecCoB THIepKoaryisimi. [Ipu onenke
KOHKPETHBIX TECTOB CTAHOBHUTCS IOHATHO, YTO THUIIEPKOATY/ISALHS CBA3aHa C aKTHBalWeld BHYTPEHHEro ITyTH
cBepTeiBanus iasMel (uHIEKC AYUTB 1,38), OTHOCHTEIBHBIM CHIDKEHHEM COIEP)KAHHS AHTUTPOMOWHA W
CHIKEHHEM akTUBHOCTH pubpurommsa (naaekc PAK 1,75). Poct POMK 06yciioBieH akTHBaInei reMocTasa.

CCUT WuCKIIOUUTENHHO TOJIE3eH Ul MHTEPIPETallHd aHAIM30B KOaryJorpaMMbl, TaK KakK IO3BOJISET
ONPENIENIUTh PE3YAbTUPYIOIIYI0 CIOBHTOB B CHCTeMe remMocra3a. Haimdme cOOTBETCTBYIOHIEH KOMITBIOTEPHOM
NporpaMMbl, KoTopas mo3Bonsier paccunthiBath CCUT  aBTOMaTH4eckd TpH BBEICHHHM PE3YJIbTATOB
KOAryJIOJIOTMYECKHX HCCIIEA0BaHUH, 3HAYMTENFHO YIpollaeT 3anady. Pacder wuHIeKca 0e€3 KOMIIBIOTEPHOM
NpOrpaMMbl TIPH TOMOIIM KaJbKYJIATOpPAa OYeHb TPYIOEMOK M IPAaKTHYECKH HEBBINOIHUM. BUIUMO, HMEHHO
MO3TOMY TaKO# MOJIE3HBIM MOKA3aTelb PEAKO UCTonb3yeTcs B npaktuke K/JI.

3AKUIIOYEHUE

B KpaTKOM y‘leﬁHOM OCOOHMH HEBO3MOKHO HO,HPO6HO OIMUCATb MCEXAHU3MbI I'eMOCTa3a U JUArHOCTHUKY
BCEX BHUAOB IIATOJIOTUH CBCpTLIBa}OIHGﬁ CHUCTCMbI KPOBH. Tem HE MCHEC, B pa60Te KPATKO HU3JI0KCHBI MCXAHU3MBbI
TeMOKOaryJsnum, 0003HaYEeHBI OCHOBHBIE HapymiceHus, CBA3aHHBIC CO CBepTLIBa}OIIIeﬁ CHCTEMO KpOBH, a TaKiKe
YKa3aHbl JICKAPCTBCHHLBIC IIpCrapaTbl, KOTOPBIC Hanbolee MIIUPOKO HMCHOJB3YHOTCA IJId JICUCHHSA MNAaTOJOIrMH
reMocrasa.




B pasmene METOIOB MCCIIEIOBaHUS OCHOBHOE BHUMAHHE YIE/SUIOCH TEM TECTaM, KOTOPBIE MOT'YT OBITh
OIpe/IeICHBI B YCIIOBUAX OOBIYHON KIIMHUKO-THATHOCTHYECKOH JTaboparopuu. JIJist KayKIoro TecTa yKa3zaH MPHHIIAI
OIpeJIeICHUs], a TaK)Ke OCHOBHbBIC NMPUUYUHBI CHW)KEHHS WJIM TIOBBIIMICHUS MOKa3arelns. J[Jisi psaa TeCTOB yKa3aHbI
3a00JIeBaHUs W COCTOSIHUSI, MPH KOTOPBIX KCCIIEAOBAHUE TOKAa3aTeNls HMMEET HauOOoIbllee ITUATHOCTHUECKOE
3HaveHue. YueOHOoe MocoOHe HAMpaBiIeHO, B TEPBYIO OuYepelb, HA MOMOIL B MPAKTHYECKOW pabore. I[TOBBICHTH
KBaJTM(UKAIMIO B 00JIACTH TeMOCTa3a MIOMOXKET JIUTeparypa, ykazaHHas B OuOimuorpaduu.

| IlepeyeHs BOMPOCOB /ISl MPOBEPKH KOHEYHOT0 YPOBHS 3HAHUIA:
1.Buzbt 1a00paTOpHBIX TECTOB CUCTEMBI T€MOCTa3a.

2.0cHOBHBIE OMOXUMHYECKUE TTOKa3aTeN CUCTEMBI TeMOCTa3a.
3.Koarynorpamma, o0rmasi XxapakTepHuCTHKa.

4. OCHOBHBIE 3TaIlbl UCCIIEAOBAHUS TEMOCTA3a.

5. MeTozbI cClleIOBaHUs TEMOCTa3a.

6.OueHka (yHKITOHAIEHOTO COCTOSIHHS ITPOMOOIIMTOB.

Il CamocTosiTeTbHAsI pa00TA 00YIAIOIIIMXCSI:

CocTaBuTh MEHTAJIBHYIO KapTy 10 TeMe: «JIabopaTopHble TECThl CHCTEMBI FEMOCTAa3a.
111 Cimcok mcmob3yeMoii TuTepaTypsl:
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Tema: Poas kesie3a B opranuzme. MaTecTnHaNbHAsA a0copOums xenesa. Iyinl xejie3a B opranusme.
TpancnopT u fenoHupoBaHue xkene3a. Perynsanus oOMeHa keine3a. JKemne3o-1epuuuTHBIC COCTOSIHHSA.
I'emoxpomaros.

| HayuHo-MeToANMYecKoe 000CHOBAHUE TeMBbI:

B remcozmepxamux Oenkax jKene3o HaxXOAUTCS B COCTaBe TeMa. B HereMoBBIX KeJIe30COAEpIKaIIuX Oenkax
JKEJe30 HENoCpeNCTBEHHO CBs3bIBaercsi ¢ OenkoM. K Takum Oenmkam oOTHOCAT TpaHCEppUH, (QEPPUTHH,
OKHCITUTEIbHBIC (EpPMEHTHl PHOOHYK-TICOTHUAPEIYKTa3y M KCAaHTHHOKCHAaszy, xene3odmaBonporenasl NADH-
JETHIPOreHa3a v CyKIMHAT-/IeruAporeHasa.

B opranmsme B3pociioro 4ejgoBeka ComepKUTCs 3 - 4 T jkele3a, 13 KOTOPBIX TOJIBKO OKOJIO 3,5 MI' HAXOJUTCS
B Iu1a3Me KpoBu. ['eMornodnH uMeer nmpumepHo 68% xenesa Bcero opranusma, ¢pepputut - 27%, Muorinodus - 4%,
tpancdeppun - 0,1%, Ha nomo Bcex copepKamux kene3o ¢epmeHTtoB npuxoaurcs Bcero 0,6% xenesa,
uMeronierocs B opranusMe. McrouHukamu skene3a Ipu OMOCHHTE3E JKENIe30COACPIKAIIMX OEJIKOB CIYKaT JKEle30
UM 1 XKeJIe30, 0CBOOOXK IAIOIEeecs ITPY TIOCTOSTHHOM Pacriajie SPUTPOLIMTOB B KIETKAX MEYESHH U CENIE3EHKH.

B HelfTpanbHOM WM IIETOYHOM cpejie XKele30 HaXOAMTCS B OKHCIEHHOM cocTosHuM - Fe®*, obpasys
KpYIHBIE, JIETKO arperupytomue komiuiekcsl ¢ OH-, npyrumu aHnoHamu W Bonoi. [Ipu HuM3kuX 3HaueHusx pH
JKeJIe30 BOCCTAHABIMBAETCS U JIETKO Auccolupyert. [Ipoliecc BoccTaHOBIEHHS M OKHCIICHHS JKele3a o0ecrieyBaeT
€ro nepepacripe/ielieHue Mexly MaKpoMOJIeKyJaM1 B oprann3Me. VoHbI jkene3a 00y1alaloT BHICOKMM CPOJICTBOM KO
MHOTUM COEIMHEHHSAM M 00pa3yloT C HHMH XeJIaTHble KOMIUIEKCHI, W3MEHssi CBOWCTBA M (YHKIMHM 3THX
COE/IMHEHU, TO3TOMY TpPAHCIOPT U JICTIOHMPOBAHME JKelle3a B OpraHM3Me OCYLIECTBISIOT ocoOble Oenku. B
KJIETKaX JKele30 ACNOHUPYeET OeNoK GeppuTHH, B KPOBH €TI0 TPAHCIIOPTHUPYET OeNIOK TpaHcheppHH.

BcacbhiBaHue JKesle3a B KHIIEYHUKE

B numie jkene3o B OCHOBHOM HAaXOAMTCA B OKucieHHoM cocrosiHud (Fe®') u BXomur B cocTaB GelKkoB WM
coJied opraHnyecKux KUciaoT. OcBOOOKICHUIO

KeJle3a U3 CoJled OpraHMYecKUX KHUCIOT CIOCOOCTBYET KHCIas Cpeia JKelyldodHoro coka. HamOonbiiee
KOJIMYECTBO KeJle3a BCAChIBACTCS B IBEHA/ILATUIIEPCTHOM KHIIKe. ACKOPOMHOBasI KUCIIOTA, COJEPIKAINASCS B ITHUIIE,
BOCCT@HABIIUBAET JKEJIE30 W YJy4llIaeT ero BCACHIBAHME, TaK KaK B KJIETKH CIM3UCTOM OOOJOYKHM KHIIEYHUKA
nocrynaer Toiabko Fe?*. B cyrodHoM KOJNMYECTBE MUINM 0OBMHO cozepuTcs 15 - 20 Mr xenesa, a BCachlBaeTCs
TOJbKO 0KOJI0 10% 3TOro KonmuecTBa. OpraHu3M B3pOCIOro YeI0BeKa TEPSIET OKOJIO 1 MI JKele3a B CyTKH.

KomnnuecTBo kene3a, KOTOpOe BCACHIBACTCS B KIETKH CIU3UCTOM OOONOYKM KHIIEYHHWKA, KaK MPaBHIIO,
IpeBbIIIaeT NoTpeOHOCTH opranusMa. [locTymenue sxenesa U3 SHTEPOLUTOB B KPOBb 3aBHCHUT OT CKOPOCTH CHHTE3a
B HHX Oenka anodepputiHa. AnogeppuTiH "ynaBiuBaer" )Kene30 B JHTEPOLUTAX U MpeBpaliaeTcs B (peppuTuH,
KOTOpBII OCTaércsi B dHTEpoLMTaX. TakuM CIOCOOOM CHIKAETCs IMOCTYIUICHHE jKelle3a B KalWUIAPbl KPOBH U3
KJIeTOK KuiueyHuka. Korma moTpeGHOCTH B JKene3e HEBEeNNKa, CKOPOCTh CHHTe3a anodeppuTHHA IOBBINIACTCS.
IlocTosiHHOE CIyIIMBaHHWE KJIETOK CIM3HCTOH OOOJOYKM B IPOCBET KHIIEYHHKA OCBOOOXIAeT OpPraHu3M OT
M3NUIIKOB Jkeie3a. [Ipu HemocTaTke jkene3a B opranu3Me aro(eppuTHH B SHTEPOLMTAX MOYTH HE CHHTE3HUPYETCs.
XKeJe30, MOCTYIAIOIIee U3 YHTEPOLIMTOB B KPOBb, TPAHCIIOPTHPYET OENOK M1a3Mbl KpoBU Tpauncheppu (puc. 1).

TpancnopT kene3a B Jia3Me KPOBH U €ro NOCTyIUIeHHe B KJIETKH

B mna3me kpoBu jkene30 TpaHCHOpTHpYeT Oenok TpaHcheppuH. TpaHcdeppuH - TIIMKONPOTEUH, KOTOPBIM
CHHTE3MPYETCS B IIEYEHH M CBA3BIBAET TOIBKO OKUCIeHHOE kene3o (Fe*"). TlocTynaromee B KPOBb JKEIE30 OKUCIAET
(bepMeHT Geppokcuiasa, U3BECTHBIH KaK MeAbCOoAeprKalHii OeJI0K IIa3Mbl KpOBH LiepynomasMud. OHa MoJeKya
TpaHceppHHA MOXKET CBA3aTh OAUH MM 1Ba MoHAa Fe*, Ho omHoBpeMmeHHO ¢ aHmoHoM CO3% ¢ oOpasoBaHHEM
xoMiutekca Tpanceppur-2 (Fe¥*-CO,%). B HopMme TpaHc(eppuH KPOBU HACHILEH KEJIE30M IIPHONH3UTENLHO Ha
33%.

TpaHceppuH B3aNMOACHCTBYET CO criel(pUIecCKIMHA MEMOPaHHBIMH pELENTOpaMu KIETOK. B pe3ynprare
5TOro B3aUMOJEHCTBHA B LUTO30/€ KIeTKd obpasyercs kommuiekc Ca?*-kanbmonyaun-IIKC, koTopblit
¢dbochopunupyer perentop TpaHcdeppu-Ha W BbI3bIBaCT 00pa3oBaHHE dHIAOCOMBI. ATd-3aBHCUMBIA MTPOTOHHBIN
HACOC, HAXOmAmMicCSs B MeMOpaHE 3HIOCOMBI, CO3MaéT KUCIYIO Cpeqy BHYTPH 3HIOCOMBEL. B Kkucioit cpeme
9HJIOCOMBI JKENEe30 ocBoOOXkmaercss w3 TpaHcdeppuHa. [locme 3TOro KOMIIIEKC pemenTop - amoTpaHcheppuH
BO3BpaIlaeTcss Ha IMOBEPXHOCTh IDIa3MaTHYeCKOl MeMOpanbl KieTku. [lpm HeWTpampHOM 3HaueHunm pH
BHEKJICTOYHOH *KUIAKOCTH arnoTpaHc(hepprH H3MEHSET CBOIO KOH(OpManuio, OTASNACTCS OT PEenTopa, BEIXOAUT B
IUTa3My KPOBH M CTAHOBUTCS CIIOCOOHBIM BHOBB CBSI3BIBaTh HMOHBI JK€N€3a M BKIIOYATHCS B HOBBIM IMKI €ro
TpaHCTIOpTa B KJETKy. JKeme3o B KIJIETKE HCHONB3YETCSl Al CHUHTE3a JKEIE30COMACpKAIINX OCIKOB  WIIH
JETIOHUPYETCS B Oenke peppuruHe.



MonocTs ToHKOrO OHTepouur Kposb Tkauu
KULLIEYHMKE
Fe*
¢
AckopbuHosas 4
Kucnora i deppokcuaasa CuuTes
Fe** »| +Fe* > — = | » Fg®—— Fe* COoAepXaLmx
¢
Anotbeppumﬂ XEeneao
- 6enkos
®epputun (Fe™) Tpascdeppu (Fe™) — [ GepputuH (Fe**)

Puc. 1. IocTynieHne 3K30reHHOrO Kejie3a B TKAaHH. B momocty KUIIEYHHKa Kene30 0CBOOOXKAaeTCs U3
OelKOB M colell OpPraHMYeCKUX KHCIOT IUIIM. YCBOGHHIO Jejle3a CIOCOOCTBYeT acKOpOMHOBas KHUCIOTA,
BOCCTAaHABJIMBAIOIIAs Kene30. B KieTkax CIM3HUCTOM OOOJNIOYKM KHIIEYHWKA HW30BITOK IOCTYNHBIIErO jKejesa
coelMHsAeTCA ¢ OeNKoM anopeppuTHHOM ¢ 00pa3oBaHHEM (eppHTHHA, TpH 3ToM (eppuThH okuciser Fe?* B Fed*,
[NocTynnenune xesne3a U3 KIETOK CIN3UCTONH ODOJIOYKH KUIIEYHHKA B KPOBb COINPOBOXJIAETCSI OKHCIEHHEM JKene3a
(epMeHTOM CHIBOPOTKH KpoBH (eppokcuaaszoil. B kposu Fe®* Tpancmoptupyer 6enoK ChIBODOTKHM KPOBH
TpaHcheppud. B Tkanax Fe?* ucmonb3yercs IS CHHTE3a 3KeJI€30COAEP/KAIINX OENKOB WM JCTIOHUPYeTCs B
(bepputuHe.

@eppuTHH - OIUroMepHbIi Oenok ¢ mMonekyisipHoi maccoit 500 k1. OH cocrout u3 Tsokénbix (21 /1) u
nérkux (19 /) nonmunenTuaHbIX 1enew, cocrapisironmx 24 nporoMepa. Pa3Hblii HAOOp MPOroMepoB B OJIUTOMEpE
(deppuTrHa ompezenser oOpa3oBaHHME HECKONBKMX H30(OpM 3TOro Oeika B pa3HbIX TKaHaxX. DeppurthH
npescTaBisieT co0ol Noyto cdepy, BHYTPH KOTOPOi MOXKET cozepkathes 110 4500 HOHOB TPEXBAJICHTHOTO XKeje3a,
HO 00bMHO coxepxutca Mmenee 3000. Tsxénble nenu QepputnHa okucasior Fe?* B Fe¥, Xeneso B Buue
rugpokcundochara HaxomuTcsi B 1eHTpe cdepbl, 000I0UKa KOTOPO 00pa3oBaHa OEIKOBOW YacThbIO MOJIEKYJIBI.
OHO mocTymaeT BHYTPb M OCBOOOXKHAETCS HapyKy dYepe3 KaHalbl, IPOHU3BIBAIOLIME OEIKOBYIO O00OJIOUKY
ano)eppuUTHHA, HO HXKENe30 MOXKEeT OTKJIaIbIBaThcsi W B OEMKOBOM YacTW Monekynsl ¢eppurhHa. Depputun
COJICPKUTCS TOYTH BO BCEX TKAHAX, HO B HauOOJBLIEM KOJIMYECTBE B ICUCHH, CENE3EHKE M KOCTHOM MO3TeE.
HesnaunrenbHast yacTe (DeppUTHHA SKCKPETHUPYETCs M3 TKaHeH 3 Iula3My KpoBH. IloCKONBKY IOCTYILIEHHE
(depouTHHa B KPOBb MPONOPLHOHANBHO €0 COAEPXKAHMIO B TKaHSX, TO KOHLEHTpauus (heppUTHHA B KPOBH -
B)XHBIM JMArHOCTUYECKUI IOKa3aTeNb 3alacoB J>Kele3a B OpraHu3Me Ipu JKele304epHIUTHOH aHeMUH.
Mera0os13M *kejie3a B OpraHu3Me MpeCTaBIIeH Ha puc. 2.

Perynsiuusi mocTynieHns xeJjie3a B KIeTKH

CogneprkaHue Kene3a B KIETKaX OMPeessIeTCsl COOTHOIIEHHEM CKOPOCTEN €ro MOoCTYIUIEHHs, UCTIONb30BaHUsA
U JICTIOHUPOBAHUSI U KOHTPOJIUPYETCS IBYMSI MOJCKYIAPHBIMU MexaHH3MaMu. CKOpOCTh MOCTYIUICHUS XKeje3a B
HEIPUTPOUIHBIC CIETKH 3aBHCHT OT KOJIMYECTBAa OENKOB-pEeLEnTOpOB TpaHcheppuHa B MX memOpane. M30bITOK
Kenesa B KJIeTKax JernoHupyeT ¢epputuH. CuHTe3 modeppHTHHA M PELeNnTOpoB TpaHCEppHHa peryaupyercs a
YPOBHE TPAHCISIIUK 3THX OEIKOB M 3aBUCHUT OT COEPKAHUS JKeNe3a B KIIETKE.

Ha nerpancnupyemom 3'-konnie MPHK penenitopa tpancdepprna u Ha Herpanciaupyemom 5'-konie MPHK
anodeppUTHHA UMEIOTCSI IIHJICYHbIC METIIH - XKene30uyBcTBUTeNnbHbIe dneMenTsl IRE (puc. 3 u 4). [Tpuuém MPHK
penerntopa TpancdeppuHa umeet 5 nerens, a MPHK anmodepputnna - Tomsko 1.

Ot ygactku MPHK Moryr B3aumopeiictBoBaTh ¢ peryinsatopasiM IRE-cBs3piBatommm Oenkom. [Ipn HU3KHX
KOHLIEHTpalusx jkene3a B kierke |RE-ces3biBatommii Genok coepmusiercss ¢ IRE MPHK amodeppurnna u
MPENSATCTBYET MPUCOSTUHEHHUIO OEIKOBBIX (PAKTOPOB MHHUIMAIMK TpaHcusiwu (puc. 3, A). B pesymbrate 3toro
CHW)XAIOTCSI CKOPOCTh TPAHCIIIMU arnodeppuTiHa M €ro coiepikaHue B KIETKe. Bmecte ¢ TeM IpH HU3KHX
KOHLICHTpaluix xkeie3a B kieTke IRE-cBs3pIBaronmii OEOK CBSI3BIBACTCS C KEIE30UyBCTBUTEIBHBIM 3JIEMEHTOM
MPHK pemenropa TpancdeppruHa u mpemorBpamaer e€ paspymernue ¢epmentom PHK-azoit (puc. 4, A). Oto
BBI3BIBACT YBEIMUCHUE KOMMUECTBA PELIENITOPOB TPaHCHEPPHHA U YCKOPEHHUE MTOCTYIUICHHS JKele3a B KIETKH.

IIpu moBBILIEHUM COAEPKAHUA XKEJle3a B KIETKE B pe3yapTare ero B3aumozeictBus ¢ IRE-cBs3piBaronimm
OCIIKOM TPOMCXOIHUT OKHCIeHHe SH-rpynm akTHBHOTO LEHTpa JTOro Oelka M CHWKEHHE CPOJCTBA K
KeJIe309yBCTBUTENBHBIM 31eMeHTaM MPHK. 3To mpuBOIUT K ABYM MOCIEACTBUSIM:

® BO-MIEPBBIX, YCKOPSIETCsI TpaHCsius anodepputuna (puc. 3, b);

o BO-BTOPHIX, IRE-cBs3pIBarommii 6emok ocBobokaaer mmmregnsie et MPHK pernenrropa Tpancdeppuna,
n oHa paszpymaercs ¢pepmenTom PHK-a30l, B pe3ynbTaTte CHI)KAETCsl CKOPOCTh CHHTE3a PELETITOPOB TpaHChEeppHHA
(puc. 4, b). Yckopenne cuHTe3a amodeppUTHHA W TOPMOXKEHHWE CHHTE3a PELENTOPOB TpaHC(heppuHa BBI3HIBAIOT
CHIDKEHHE COAEPIKaHMs JKelle3a B KIIETKe.

B menom 3TH MeXaHU3MBI PETYIHPYIOT COfepkaHHWe F€ B KieTkaXx M ero HMCIIOIb30BaHWE JUIS CHHTE3a
KEJIE30COIePXKALIIX OEITKOB.

Hapymenust MeTaGo1u3zma xejie3a



KenezonepuuurHasi aHeMHs1 MOXKET HaONIOATHCS MIPU MOBTOPSIOIINXCSI KPOBOTEUEHHSX, OEPEMEHHOCTH,
YacThIX pojax, si3Bax u omyxoisix JKKT, mocne onepannii va XKKT. IIpu xenezoneuytTHON aHEMUH YMEHBIIAETCS
pasMep DSpUTPOIMTOB M WX TNWIMEHTalWs (TMIOXPOMHBIE 3PHUTPOLUTHEI MalbIX pa3MepoB). B spurpormrax
YMEHBIIIAETCs COAEepKaHNe TeMOrI00NHa, TTOHIKAETCSl HACBIIIEHNE JKelle30M TpaHcepprHa, a B TKaHIX W IUIa3Me
KpPOBHM CHIDKAaeTcs KOHIEHTpaiws ¢epputuHa. [IpuumHa 3THX W3MEHEHHMH - HEJOCTaTOK JKejle3a B OpraHu3Me,
BCIIEJICTBHE YErO CHIDKACTCS CHHTE3 TeMa U ()eppPUTHHA B HEIPUTPOUIHBIX TKAaHIX U HD B 5pUTPOMIHBIX KIIETKaX.

XKeneso Moteps kpoBu:
nvuwy KpoBOoTE4eHue
MEeHCTpyauum
Petukyno-
sHpoTenu-

albHble

/- Xenub

/Snm'ennanwue pancdepp
KNEeTKU KMWeYH1Ka

®Deppoxcupasa

10-15% (uepynonnaamun)

abcopbupyertca J

(akTuearop ~ Duanonornyeckuwe

sutamut C) noTepu npu 6epeMeHHOCTH

1 M naKrayun |

\ 1
Kan BeiBeneHve xenesa

Puc. 2. Meta60s113M :Kejie3a B OpraHusMe.

I'emoxpomarto3. Korma kommdectBo Fe B KkieTkax mpeBblmIaeT 00BEM (QEPPUTHHOBOTO MAEMO, KENIe30
OTKJIaJpIBacTCs B OEIKOBOM YacTH MOJEKylbl ¢epputnHa. B pesymbrare oOpa3oBaHusl Takux aMOp(HBIX
oriioxeHui n30sITouHoro Fe epputun npespamaercs B remocuaeput. I'eMocHaepuH mioxo pacTBOPUM B BOJC U
conepxut 10 37% xeneza HakoruieHue rpaHyn TeMOCHAEpPHHA B MEUCHH, MOHKETYIOYHOM XKeJese, cele3e¢HKe U
NeYeHH MPUBOAUT K IMOBPEXKICHHIO 3TUX OPraHOB - IeMOXpoMaTo3y. ['eMoxpomMaTro3 MoxeT OBIThb OO0yCIOBJIEH
HACJIECTBEHHBIM yBEJIMYEHHEM BcachlBaHMS Fe B KMIIeYHHKe, IpU 3TOM cofepxanue Fe B opraHmsMe OONBHBIX
Moxer gocturatk 100 r. DTo 3a001eBaHKHe HACIEnyeTcs M0 ayTOCOMHOpEIeCCUBHOMY THITy, puuéM okoino 0,5%
€BpOIIEOUI0B TOMO3MIOTHBI II0 I'eHy TeMoxpomaro3a. HakomsieHue remMocuaeprHa B IOKETYAOYHOH dKenmese
NPUBOIUT K PaspylIeHUIO P-KIETOK OCTPOBKOB JlaHrepraHca M, Kak CIEACTBHE 3TOr0, K CaxapHOMY IHalery.
OTJ0KeHHe TeMOCHAEpHHA B TeNaTOLUTaX BBI3BIBACT LHUPPO3 MEUYECHH, a B MHOKAPAMOLMTAX - CEPACHHYIO
HEJOCTaTOYHOCTh. DBOJBHBIX HACIEICTBEHHBIM T'eMOXPOMATO30M JIedaT pPEryIsIpHBIMH KPOBOITYCKaHHUSMH,
©KEeHeeTbHO WK OUH Pa3 B MECAI B 3aBUCUMOCTH OT TSDKECTH COCTOSIHUS OOJTBHOTO.



16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

5'-xorel 3'-xoHey MPHK anodgepputuHa
¥ Her TpaHcnaumMm

5'-koHew 3'-koney mMPHK anodepputnia
T L Tpaxcnaums
Benkosbie dakropb AnodeppuTHH
UHULMaLMN
TPaHCnAUMK
A Fel
Xeneaocesawisalowuit 6enok

3koHey MPHK
peuentopa TpaHcdeppuHa

TpaHcnauma

“ -

Benok-peuentop TpaHceppuHa

B Fel

JKenesoceasuiBawlwmi 6enox

“— PHK-asa
\RE { IRE} | IRE

"'“’"9'4 rnapoms MPHK 3'-KoHeL

Tpauocbeppuna

Puc. 3. Perynsanus CHHTE3a
anoeppuTiHa. A - 1pU  CHIXKCHUU
COJIepKaHUs )Kene3a B KJICTKE
JK€EJIC30CBSI3LIBAIOIINI 0eI0K 00J1a1aeT BHICOKUM
cpoactBoM K IRE u B3auMopelcTByeT ¢ HHM.
DTO TPENATCTBYET NPUCOCAMHCHHUIO OCITKOBBIX
(akropoB wuHHIMamMK TpaHcsiud k MPHK,
KOAUPYIOIeH ano(heppuUTHH, i CHHTE3
amodeppuTHHA Tpekpamiaercs; b - mpu
MOBBIIIIEHUM COZEPKAHUS *Kelle3a B KIETKE OHO
B3aUMOJIEHCTBYET C  JKEJIE30CBSI3bIBAIOLIIM
OcmkoM, B pe3yiIbTaTe Yero  CHHXKAETCS
cponctBo a3toro Oenka k IRE. BemkoBbie
(hakTopsl HHUIIAIIT TPAHCIIALUN
npucoenunsaoTess k  MPHK,  komgupyromieit
ano(eppUTHH, ¥ WHUIMHPYIOT TPAHCIISAIUIO
anoQeppuTHHa.

Puc. 4 Peryasiuusi cuHTe3a penenrtopa
TpaHceppHHa. A — IPH HU3KOM CO/lePKAHHH
B KJIeTKe Kkede30deMUUTHBIH  0esioK
o01agaer BbicokuM cpoactBoM k IRE MPHK,
KOJUpYIolIel Oenok perentop TpaHcheppHHa.
[Tpucoenunaenne >xene30CcBA3bIBAIONIET0O OeNKa K
IRE MPHK mnpenorBpariaer ee paspyiieHue u
PHK-a3oif u  cuHTe3 Oenka-perenropa
TpaHcheppHHa IPOJOIKAETCS;

b — mpu BBICOKOM coJiep>KaHHU Kele3a B
KJIETKE CPOJICTBO JKENIE30CBA3BIBAIOIIETO Oeska
Kk |IRE cumwkaerca, m MPHK cranoBurcs
nmoctynHo st nevictust PHK-a3bl, kotopas ee
runponuzyer. Paspymenne MPHK Bemer k
CHI)KEHHIO CHHTE3a Oenka-perienropa
TpaHcheppHHa.

K reMmoxpomaTo3y MOT'YT IPUBECTH YacThIe IIEPETUBAHIS KPOBH, B 9TUX CIIy4dasix OONBHBIX Je4aT [pernapaTaMH,

CBSI3BIBAIOIINMH JKEJIE30.
11 Heab nesiTeJIbHOCTH 00y4AIOIIUXCSH HA 3aHATHU
OO0yuaronmiics 10J:KeH 3HATD:

JKerneso, ero poib B OpraHu3Me;

B kakux mporeccax y4acTByeT JKene3o;

Kak ocymectBiseTcs BcackIBaHHE JKele3a B KUILICYHHKE,
DeppHuTHH — AEMO Kele3a B OpraHu3Me;

Peryasinus cunTe3a anodeppurTuHa;

Tpancheppun — TpaHciopTHas hopmMa sxernesa;
Peryasinus cunTe3a penentopa tpancgeppuHa;

Poxp nepynomnasmuna B 0OMeHe enesa;

Kak ocymecTBisieTcs TpaHCIIOPT KeNe3a B Ia3Me KPOBHU M €0 MOCTYIUIEHUE B KIIETKH;

Kak perynupyercs nporecc NOCTYILUIEHHs Kele3a B KIETKY;



26. Hapymenus merabonmn3ma sxenesa (okene3oaeuITHas aHEMUSI M1 TEMOXPOMATO3, IPUYNHBI Pa3BUTHSA);
27. T'emocunepuH, XapaKTepUCTHKA.

OO0yuaronmiicss 10JKeH yMeThb:

1. MexaHHU3M MOCTYIUICHUS Kele3a B OPraHU3M U €ro pacrpe/IeieHuE;
2. B Buzge cxemsl 1oka3aTh PEryISIMIO CHHTE3a arnodeppuTHHA U perienTopa TpancdeppuHa;

ITIConep:xanue o0y4eHus:

OcHoOBHBIE BOIPOCHI:
XKeneso, Guonaoruueckas poib;
Cozep:xaHue XKee30 B OpraHu3Me;
Pacnipenienienue xenesa B OpraHusMe;
Kak ocymectBisieTcs: BcachiBaHHE jKelle3a B KUIIEYHHKE;
®deppuTHH — A€N0 Kene3a B OpraHu3Me;
TpancdeppuH — TpancnoptHas Gopma xenesa;
Ponb nepynomnazmuHa B 0OMeHe xese3a;
Kak ocymiecTBisieTcs TpaHCIIOPT jKele3a B Iu1a3Me KPOBH U €ro NOCTYIUIEHUE B KIIETKH;
Kak perynupyetcs nporecc NoCTyIIeHUs kKeJle3a B KIIETKH;
0. 'emocunepuH, XxapaKTepuCTHKa.
IV Ilepeuenns 1aGopaTopHBIX padoT, HATJIATHBIX Mocoduii u cpencts TCO.
Harusinaeie nocodusi: Pucynkmu: 1. IlocTtynienne 3K30reHHOr 0 eje3a B TKaHU., 2. MeTaboan3M kejie3a B
opranusme, 3. Peryasinus cunte3a anopeppuruna., 4 Peryjsinusi cMHTe3a penienTopa TpanceppuHa.
VI IlepeyeHb BONPOCOB /151 MPOBEPKH MCXOHOT'0 YPOBHS 3HAHMIA:
1. JKeneso, Gronoruueckas pojb;
Cozep:kaHue )Kee30 B OpraHu3Me;
Pacnpeznenenue xeine3a B OpraHu3Me;
Kak ocymecTBisieTcst BcachlBaHUE JKelle3a B KUILICYHUKE;
®deppuTHH — A€N0 XKelne3a B OpraHu3Me;
Tpancdeppun — TpancnoptHas Gopma xenesa;
Ponb nepynonnasmuHa B oOMeHe ese3a;
Kak ocymecTBisieTcst TpaHCIIOPT JKeJle3a B I1a3Me KPOBH U €ro MOCTYIICHHE B KIICTKY;
Kak perynupyercs nmporecce NoCTyIIEHHS JKejle3a B KIETKY;
I'emocuzepyH, XapakTepuCTHKA.
V1| IlepeyeHb BONPOCOB 1151 NPOBEPKH KOHEYHOT'0 YPOBHS 3HAHUIA:
XKeneso, ero ponb B OpraHu3Me;
Cozep:xaHue )Kene30 B OpraHu3Me;
Pacnipenenenue xene3a B OpraHu3Me;
B kakux mpoueccax y4acTBYeT jKele3o;
Kaxk ocymecTBisieTcs BcacblBaHHE JKejle3a B KUIIEYHHKE;
®eppuTuH — eTIo Kene3a B OpraHu3Me;
Peryasiuusi cuHTe3a anogeppuTuHa;
Tpaucheppun — TpancnoptHas hopma xenesa;
Peryasinusi cuHTe3a peniennTopa TpaHceppuHa;
Pomnp nepynomnazmuHa B oOMeHe Kere3a;
Kaxk ocymecTBisieTcst TpaHCIIOPT jKeJle3a B IUIa3Me KPOBH U €T0 MOCTYIUICHHE B KIICTKH;
Kak perynupyercs mporecc mocTyIuIeHHs JKese3a B KIETKY;
Hapymeanst metabommsma sxenesa (kene301euunuTHas aHeMHS M TEMOXPOMATO3, IIPUIUHBI Pa3BUTHSA);
14. T'emocunepuH, XapaKTepPUCTHKA;
15. MexaHu3M NOCTYIDICHHS JKeJIe3a B OPTaHU3M U €ro pacipeciieHue;
16. B Buze cxeMbl OKa3aTh PEryJsILIUIO CHHTEe3a anoeppUuTHHA U perientopa TpaHchepprHa;
IX CamocTosiTeibHAs padoTa 00y4aAIOIIMXCS
CocTaBUTH CUTYAIIMOHHYIO 3271a4y N0 TeMe: «Poib jkenes3a B OpraHu3Mey.

Bomnpocs! 1/1s1 caMOCTOSITEJILHOTO 00yYeHHsI: COCTaBJICHUE TECTOB, 33a/1a4 M KPOCCBOPJIOB TIO TaHHOH TeMe.
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X Cnucok Ucnoab3yeMoi JuTepaTypsl:
Oosi3aTesbHAA:
1. E.C. CeBepun «buoxumus», Mocksa 2003.
2. E.C.CeBepun «buoxumus ¢ ynpakHeHUsIMU 1 3a1auamu», Mocksa 2008, C. 645
JonosHuTeILHAS:
1. KoHCHEKT JeKIuii;
2. VIHTepHeT-UCTOYHUK.



Tema: Muorennas nupgepenunposka MCK. Tpanckpunuuonnsie (pakTopsl. THIBI MBIIICYHBIX BOJIOKOH,
MeTabon4ecKkre 0CO0eHHOCTH Pa3JIMYHBIX THIIOB BOJIOKOH. BeJIki MbIlIeYHOH TKaHH.

| HayuHo-MeToANM4YecKoe 000CHOBAHUE TeMBbI:

Mbplie4yHasi TKaHb B3pociioro uenoBeka cocrabisier 40-42% (y noxwunbix smoneit — 30%, y aereii — 35%)
or Maccel Tena. OCHOBHAs AMHAMHUYECKass (DYHKIHUS MBIII] — OOECIIECUUTh MOJBIKHOCTh IYTEM COKPAIIEHUS W
nocieayoomniero pacciabdsiaenus. [Ipu COKpallleHHH MBI OCYIIECTBISIETCS paboTa, CBsA3aHHASA C MpeBpalieHHeM
XMUMHUYECKOM SHEPTHH B MEXaHUYECKYIO.

K Mblme4Hoi TKAaHU OTHOCSATCS (THIIBI):

* CKeJIeTHAs MyCKyJsaTypa (IOIepeYHO-T10JI0CaThIe OTHOCSTCS MBIIIIIBI SI3bIKa U BEPXHEH TPETH MTUIIEBOJIA,
BHEIITHHE MBIIIIBI TJIA3HOTO A0JI0Ka U HEKOTOPBIE IPYTHE);

* cepieuHast MBI,

* [JIaJIKast MyCKyaTypa.

OTaMYaroTCst OHU APYT OT Apyra MOPGOIOrHUeCKr, OHOXUMHUUECKH, (DYHKIIMOHAIBLHO, a TAKKE B
3aBHCHUMOCTH OT ITyTEH Pa3BUTHSL.

Mophoorndeckd MHOKap OTHOCHTCS K IMOMEPEYHO-TIONI0CATON MYCKyJaaType, HO MO PSAy IPYrux
MPU3HAKOB OH 3aHUMAET MPOMEKYTOYHOE MONOKEHHUE.,

MOP®OJOTMYECKAS OPTAHM3ALMS NONEPEYHO-ITOJIOCATOM MBIIIILBI
Honepequ-r[onocaTaﬂ MBbIIIIa COCTOUT U3 MHOI'OYHCJICHHBIX y)IJ'[I/IHeHHI)IX BOJIOKOH, MI/IO6J'[3.CTOB

(MHOTOSIIEPHBIX KIETOK THTAHTCKHX Pa3MepoB), MOKPBHITHIX DIACTHYHOH 000M0YKOH - capkomemMmoit (puc. 1).
HBI/IFaTCJ'IBHBIC HEPBBI BXOIAT B PA3JIMYHBIX TOYKAX B MBIMIEYHOEC BOJIOKHO U IEPEAAOT €MY SHGKTpI/I‘IeCKI/Iﬁ
UMITYJIbC, BBI3BIBAIONINI cOKparieHue. JluaMerp (yHKIMOHAIBHO 3pEoro MONepeyHO-IOJI0CaTOr0 MBIIIEYHOIO
BOJIOKHa 00BIYHO cocTanJisieT oT 10 1o 100 MKM, a JuTHHA BOJIOKHA YaCTO COOTBETCTBYET JUTMHE MBIIIIIBL.

Mmuobnactel  cocToST W3 MHOPUOPHIUI, (YHKIMOHAIBHON €IMHUIIEH KOTOPBIX SIBIISIETCSl CapKOMeD.
MuoduOpuIIbl pacIoNokKeHbl M0 JJIMHE BOJOKHA B TIOJNIYXKHIKOW capKoruia3Mme (TONIMHOW MeHee 1 MKM),
00J1aJal0MuX MONEepPeYHON HCUEPUSHHOCTHIO (3aBUCAILAs OT ONTHYECKO HEOJHOPOAHOCTH OEIKOBBIX BEIIECTB).
Beigesnsitor Oenbie M KpacHble (C BBICOKMM COJIEpKaHHEM MHOQHUOPHIUT M MHOIIIOOWHA, 00ecreYrBaloT Oosee
OBICTpBIE MBIIIEYHBIE COKPAILEHH, TOHHMYECKOT0 XapaKTepa) MBIIICYHbIE BOJIOKHA.

Puc. 1. CTpyKTypa BOJIOKHA CKeJeTHOMH MbIIIIbI
(mo I'accenbbaxy).
| - A-muck; 11 - |-guck; 111 - H-30na; 1 - Z-nmunus; 2 -
T-cucrema; 3 - capkoruia3MaTu4ecKas CeTh;
4 - ycree T-cuctemsl; 5 - riaukores; 6 -
MUTOXOHIIpHS; 7 - CapKOJIeMMa

B capkomiazme MBIIIEYHBIX BOJIOKOH OOHAPYKMUBAETCS M PSIT APYTUX CTPYKTYP: MUTOXOHAPHH, MUKPOCOMBI,
pubocOMBI, TPYOOUKM M LMCTEPHBI CAPKOMIa3MaTHYeCKOH CEeTH, pa3fludyHble BaKyOJlH, TJIBIOKM TJIMKOT€Ha H
BKJTIOUEHNS JIUMUIOB, UTPATOIIHE POITb 3aMACHBIX SHEPTeTHIECKUX MaTepHaos, u T.1. (puc. 1).

Ipu paccmortperny MHOGUOPHUILIBI MO JTEKTPOHHBIM MHKPOCKOIIOM BH/IHBI JIBA THIA BBITSHYTHIX HHUTCH:
TEMHBIE U CBETIIBIC TTOIOCH! MK AUCKH (A u | muckm).

OnuH THI — 3TO TOJICTast HUTh, COOTBETCTBYIOMIAsA A ANUCKY (AHM3OTPONHBII AHucK). LlenTpansHas 30Ha A
mucka (H 30Ha) mpum 3TOM KakeTcs MEeHee ONTHYECKH IUIOTHOW, YeM OCTajbHasi ero JacTh. B IieHTpe mucka A
pacrionoxeHa JuHHus M, KOTOPYI0 MOKHO HAaOJIIOAATh TOIBKO B 3JIEKTPOHHOM MHKPOCKOIIE.



Bropoit T — TOHKasi HUTh, pacroyioxkeHa B | aucke u npoxoaut B A auck, He nocturas H 3oubl. Jduck 1
(M30TpOMHBIN TUCK), C OYEHBb CIA0BIM JBOWHBIM JTydenpenomieHneM. B (ha3oBO-KOHTPACTHOM MHKPOCKOIE OHHU
KayTcs Oonee cBeTIbIMU, YeM aucku A. Jlmura muckoB [ okomo 1 mxm. Kaxprii U3 HAX pa3jelicH Ha JTBE PABHEIC
TIOJIOBHHBI Z-MeMOpaHOH, HiH Z-THHUEH.

H-acra Puc. 2. CTpoenue capkoMepa cKeJIeTHOM
— - TONCTLIE HATW
Z- nnaciia M-nmikia / Z-nnacTunka MBIIIIbL.
eeiret FTTieea— a - CXeMaTHUYECKOe H300pakeHUE
PP SR > o=
— CTPYKTYPHBI capkoMepa; 0 - pacroIoKeHHE
KI.. Toukme TOJICTBIX U TOHKHX HHUTEH (TTomepedHoe
HATK
CCUCHHE).
a . ll - C
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I CapkomepannHon 2 5mkm . - .
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I guce A THCK I muack

Toncrele HUTH cOCTOAT W3 Oelka MHMO3WHA, W TOHKHE - KaK MpPaBWJIO, U3 BTOPOro KOMIIOHEHTa
aKTOMHMO3MHOBOM CHCTEMBl — Oeika aKTHHA. ToHKHME (aKTMHOBBIE) HUTH HAYMHAIOTCS B IpEleiax KaxJoro
capkoMepa y Z-JIMHUH, TIHYTCS 4epe3 JHCK |, MPOHMKAIOT B TMCK A u TIpepbIBatoTcs B oOnacTu 30HbI H (puc. 2).

CormnacHo mozenu, npemioxkeHHon O. Xakenu u P. Huneprepke, a Taxoke X. Xaxcnu u J[x. XeHCOH, mpu
COKpalleHnH MHOGUOPWIT OfHa cucTeMa HHUTEH NPOHUKAeT B JPYrylo, T.C. HUTH HAYMHAIOT, KaK Obl CKOJB3HUTbH
JpyYT M0 APYTY, YTO U SIBISIETCS MPUYMHOM MBIIIEYHOIO COKpAILECHHUS.

XUMHUYECKHI COCTAB ITIONEPEYHO-MTOJIOCATOM MBILIIIBI
B MbIeyHOM TKaHN B3pPOCIBIX )KUBOTHBIX M YelloBeKa cofepxurcs oT 72 1o 80% Boasl. Oxono 20-28% ot Maccel
MBIIIIIBI IPUXOAUTCS Ha JOJIE0 CYXOT0 OCTaTKa, TIaBHBIM 00pa3oM GeinkoB. [lToMuMo 0enkoB, B cOCTaB CyXoro
oCTaTKa BXOJAT INIUKOTEH U JIPYTHe YrieBOAbL, Pa3INYHbIC UMb U JIp.
Tadnanna 1. XuMudeckuii coCTaB MoNepevyHO-M0JI0CATOH MBI MJICKOMHTAIOIIMX

B mpousHTax B mpousHTaX
QM MY HEHT or chipoi KomnoHaHT oT Chipoi
MACCRL MACCE]
Boaa T2-80 KPEaTHHHH 0,003-0,005
[10THRE BELIECTEA 20-28 AT hJS—L’],-‘Iﬂ
B tom uncae: KAPHO3HH 0,2-0,3
DeTKH 16,5-20,9 KApHHTHH 0,02-0,05
CIHKOTEH 0.3-3,0 AHCEPHH 0,09-0,135
thocdro rIHLEE P HAR 04-1,0 CEODOIHEIE AMHHOKHCTOTE 0,1-0,7
XOTECTEPHH 0,06-0,2 MOTOYHAS KHCI0TA 0,01-0,02
KEPSaTHH + KPeaTHH- 0,2-0,53 30014 1,0-1,3
thocdat

JlaHnneBckuil BIEpBBIE pa3/eNiil 3KCTparnpyeMble M3 MBI OenKW Ha 3 Kilacca: pacTBOPHMBIE B BOJE,
sKcTparupyembie 8-12 % pacTBOpoM XJIOpHIAa aMMOHHSI M OCIIKH, W3BJIEKaeMble Pa30aBICHHBIMH PACTBOPAMU
KHUCJIOT U IIEJIOUEH.

Oxono 25 % Macchl MBIIII COCTABISIOT Oelk. B HacTosIee BpeMsi UX JeJISIT HA TPH OCHOBHbIE IPYIIIbI:
» muopubpuuIpHEIe (COoKpartuTenbhbie) Oenku (35% or o0lmero KonmuecTBa MBIMIEYHOTO Oenka); * Oenkn
capkoruiasmel (45%);» Genmku crpombr (20%). Otu rpynmbel GENKOB pE3KO OTIAMYAIOTCS IPYr OT JApyra Iio
pPacTBOPHMOCTH B BOZIE M COJIEBBIX CPEAAX C Pa3IMIHON MOHHOM CHITOH.

MHUOPUBPUIIVIAPHBIE (COKPATUTEJIBHBIE) BEJIKIA



K rpynne muopnopuaasipHpIx 6eJIKOB OTHOCATCSI MHO3HH, aKTHH U aKTOMHO3MH — OEJIKH, PaCTBOPUMBIE B
COJIEBBIX Cpelax ¢ BBICOKOW MOHHOH CHIIOH, M TaK Ha3bIBa€MbIE PETYIISATOPHBIC OENKH: TPOIIOMHUO3WH, TPOIIOHKH, O.-
1 B-akTHHUH, 00pa3yoliue B MBIIIIE ¢ aKTOMHO3UHOM €IUHBIA KomIuiekce. [lepeunciennple MuohnOpuuIsipHbIe
OENKM TECHO CBSI3aHBI C COKPATUTENHEHON (PYHKIMEH MBI,

1. Muo3un (puc. 3) OCHOBa TOJCTBIX HUTEH, cocTaBisieT S0—55% ot cyxoil Macchl MHOGHOPHILL. MonekyspHas
Mmacca ~ 500 k/la. [IpeacraBnenne 0 MHO3HMHE Kak O TJIaBHOM Oeike MHO(GUOPHIT CIOKUIOCH B pe3yibrare padoT
AJS. JanmneBckoro, O. ®@wpra, J. Bedepa u psga apyrux ucciemosateneii. OgHako BceoOIee BHUMaHHE K
MHO3UHY OBLIO TIPUBJICUEHO JIUIIH ITOcie omyonukoBanust pador B.A. Jureasrapara u M.H. Jlroonmosoii (1939-
1942). B »tux paboTax BIepBble ObUIO MOKA3aHO, YTO MHO3MH obOnamaeT AT®d-a3HOi aKTHBHOCTHIO, T.C.
crocoOHOCThIO  KaTanmusupoBaTh pacmiemichne AT® wa AJI® u H3POs. Xwummdeckas sHeprus AT,
ocBOOOXIaromasicss B XOA€ JaHHOW (DEPMEHTATUBHOM pEaKIMH, IPEeBpaliaeTcss B MEXaHHYECKYI0 JHEPIHIO
CoKpamamomencs MbIIpl. Molekylla MHO3WHa HMMEET BBITSHYTYIO 4YacTh, COCTOSIIYIO W3 JIByX CIIHpaJIei,
HaKpy4YEeHHBIX O/lHA Ha Jpyryro. Kaxnmas crnupanb MMeeT Ha OIHOM KOHIE MIOOYJSPHYIO TOJIOBKY M Ha3bIBAETCS
TsDKENOH 1enblo. Bosne ronoBok cnmpaned pacrnonaraercss mo 2 n€rkux nend. Ilpu oOpabotke depmeHTamMu
MOJIEKyJla MHO3MHA pacrajaercsi Ha 2 OONbIIUX (parMeHTa: TSLKEIbIH MepoMHO3WH (00€ TOJIOBKM M YacTh
JIBOMHOM CriMpani) 1 JErkuii MepoMmo3uH (0CTajbHAs YacTh JIBOWHOM CIIMpan).

2 Ut

Puc. 3. CTpoenne MoJieKyJIbl MHO3HHA.
O0bsicHeHNe B TEKCTe.

l 150 Hm ~J

Tspkenple nenu oOpa3yioT JIMHHYIO 3aKPy4EeHHYIO O-CIIUPalIb («XBOCT» MOJICKYJIbI), KOHEI[ KaXKI0H TsKemoi
LE COBMECTHO C JIETKUMM LETSIMH CO3JaeT IT00ydy («TrOJ0BKa» MOJICKYIBI), CHOCOOHYIO COEOUHSATHCS C
aKTHHOM. Jlerkue 1enu, HaxoAsIuecs B «r0J0BKE» MHO3MHOBOM MOJIEKYJIbI, IPUHUMAIOT y4acTUE B IPOSBICHUU
AT®-a3HOlf aKTMBHOCTH MHO3MHA, T€TEPOTCHHBI IO CBOEMY cocTaBy. KonMuecTBO JIerkux Lemei B MOJeKyie
MHO3UHA Y Pa3JIMYHbIX BUIOB KUBOTHBIX U B Pa3HbIX TUIAX MBIIIL HEOAHHAKOBO.

Toncteie HUTH (TONCTBIE MHO(UIAMEHTHI) B CapKoMepe 00pa3oBaHHE, MOMYYEHHOE IyTeM COEIUHEHUS
OOJIBILIOrO YKCIIA ONpPEEIeHHBIM 00pa30M OPHEHTUPOBAHHBIX B MPOCTPAHCTBE MOJIEKY) MUO3UHA (puc.4).

Puc. 4. CTpoeHue ToJICTOr0 MHO3MHOBOT0 (PUJIAMEHTA.

DyHKIMH MUO3HHA:

* cTpykTypHass — okomo 400 MONEeKynT MHO3WHA COSNUHSIOTCS MEXKIY COOOH «XBOCT» B «XBOCT» U 00pa3yroT
TOJICTYIO HHUTB;

* KaTaJUTHUIECKasi — TOJIOBKa MHO3UHA CIIOcOo0Ha pactiernisite ATO;

* KOHTAKTHAasl — COCJMHSETCS C aKTHHOM CBOMMH T'OJIOBKaMH, KOTOPBIC B TAKOM CITy4ae Ha3bIBAIOTCS «IIOIIEPEYHbIC
MOCTHKID).

2. AKTHH - OeNOK TOHKUX HHTeH, coctaBstommii 20% oT cyxoi Maccel MUOGUOpmLL, 6611 OTKpHIT @. IlITpaydom
B 1942 r. Monexynsapuas macca — 42 kJla. V3BecTHbI 71Be (pOPMBbI aKTHHA: TJIOOYIsipHbIH akTHH (G-aKTHH,
globular) u pubpuaIApHbIiE akTuH (F-akTHH) B Bume mBoitHON cripamn. Momekyna G-akTHHA COCTOUT M3 OIHOM
TIONMTIENTUIHON 1enodku (Tyio0yma), B oOpa3oBaHMM KOTOpoH mpuHMMaroT ydactne 374 AMK ocratka. Ilpm
TIOBBIIIIEHUH MOHHOW CHIIBI 10 (u3Honorndeckoro ypoBHs G-akTuH nomuMepusyercs B F-aktnH (dubpmmispaas
¢dopma). Ha anexrponusix Mukpodororpadusx BomokHa F-akTHHa BRIISAIAT Kak JBe HUTH Oyc, 3aKPYYEHHBIX OJHA
BOKpYT pyroii (puc. 5).



Puc. 5. CxemaTrmueckoe
n3odpaxenune F-akTuHa

AKTOMHO3MH 00pa3yercst IpH COEANHEHUH MHO3MHA ¢ F-akTHHOM. AKTOMHO3UH, KaK €CTECTBEHHBIH, TaK U
WCKYCCTBEHHBIH, T.€. NMOJYYEHHBIH IyTEM COEAWHEHHUS in Vitro BHICOKOOUYHWILNEHHBIX IpernapaToB MUo3WHAa u F-
akThHa, oOmamaer AT®d-a3HON AaKTUBHOCTBIO, KOTOpas OTJIMYAEeTCss OT TAKOBOW MHO3MHA, OHa 3HAYUTEIHLHO
BO3pacTaeT B TPHCYTCTBUU CTEXMOMETPHUYECKHX KoiaudecTB F-akTvHa. MepMEHT aKTOMHO3MH aKTHBUDPYETCS
moHamu Mg ?* u mHrHGupyercs >tunenmmamunTerpaaneratom (JJATA) u BricoKoii KoHrenTpamueii AT®, Torma
kak MuosuHoBas ATd-aza unHrmOupyercs wonamu MQ?*, axtuBupyercs DJITA W He MHIHOUpYeTCs BBHICOKOI
koHueHTpanuein AT®. OntumanbsHele 3HaueHus: pH 1 000ux (hepMEHTOB TakKe Pa3IHYHBL

3. Tponomuo3zuH (otkpsiT K. Beiinn B 1946 r.) - Oenok ToHKHX HUTeH. MonekynsapHas macca—65 k/la. Cocrout

U3 JIByX o-crniupaied B ¢opme manouku. Pacromaraercs B 0Oopo3nkax, MAYIIMX BIOIb OOEMX CTOPOH aKTHHA.
Kaxnas ero Mosekyna JeXuT Ha 7 MoneKynax akTuHa. Ha nmomro TpomoMmos3uHa mpuxonutcs okoio 4—7% Bcex
0EJIKOB MHO(QHUOPHILI.
4. TponmoHUH — TIIOOYNSIPHBINA O€NOK TOHKMX HHUTeH, OTKpbITHIE C. J6acu B 1963 r.; ero mommacca 80x/a.
Cocronr u3 3 cyObenunuil: C-KaublMHCBA3BIBAIONMK, oOecrieunBaeT cBsizb ¢ TpornomuosuHoM (TH-C); |-
unruouropnas (TH-1), KoTopas OGIOKUpYeT NMpeXJIEBPEMEHHOE COCIMHEHHE T'OJIOBOK MHUO3WHA C aKTHHOM, MOXET
unruoupoBatb AT®-a3nyro akTuBHOCTB; T-1U1s1 cBsI3bIBaHMA ¢ TportoMuozuHoM (TH-T).

B ckeneTHhIX MBIIIIAX B3POCIbIX )KUBOTHBIX M denoBeka TponoHuH (TH) coctaisier numb okono 2% OT Bcex
MHUOQHOPHILIAPHBIX OEITKOB

TporoHuH, coenuHsIICh C TPOIMOMHO3UHOM, OOpa3yeT KOMIUIEKC, HAa3BaHHBII HATHBHBIM TPOIIOMHO3MHOM.
OTOT KOMIUIEKC TMPHUKPEIUIETCS K AaKTUHOBBIM (HJIaMeHTaM U TpPHAAeT aKTOMHUO3WHY CKEJETHBIX MBI
HO3BOHOYHBIX YYBCTBUTEILHOCTS K MoHaM Ca?* (puc. 6).

38,5

Puc. 6. CTpykTypa TOHKOr0 puameHnTa. 1 - akTHH; 2
- TponoMuo3uH; 3 - TpononuH C;

4 - tponionuH |; 5 - tpononun T.

YcraHoBiieHo, 4To TporoHuH (ero cyobeaunuibl TH-T u Tu-1) cnocoben dochoprrpoBaThes pU y4acTHH

UAM®-3aBuCHMBIX TPOTEMHKKHA3. Bompoc 0 ToM, uMeeT i oTHoIIeHHe (hochopriinpoBaHre TPOIIOHHMHA in Vitro K
PETYIAUN MBIIIEYHOT'O COKPAIIEHHUS, OCTAETCSI TOKA OTKPBITHIM.
5. a-akTHHUH. Bxogut B Z-nmuHNio u QuKcHpyeT TaMm TOHKHE HUTH. 6. B-akTHHMH. Perymupyer mimHY TOHKHX
Hutel.7. M-6es1o0k. Bxonut B M-nuaMI0 1 puKcHpyeT TaM ToncTeie HUTU. 8. C-0enok. Perymupyer ey TOICTHIX
auteir. 9. leemun. ComepxuTca MeXIy Z-TUHHSAMH COCEITHUX MHUOGUOPIILL, oOecriednBas COBIAICHUE TPAHUI]
BCEX MX CapKOMEPOB.

Besku capkonjia3Msl - IPOTEHHEI, PACTBOPUMBIE B COJIEBBIX CpeNax ¢ HU3KOM HOHHOH cuioi. [o0yaun X
npencTaBiseT co0oi cMech Pa3IMYHBIX OEIKOBBIX BELIECTB CO CBOMCTBaMH INIOOYAHHOB. B cocTaB GelKoB TpyIIIbl
MHOTr€eHa BXOIUT Ps MPOTEHHOB, HaJIeJICHHBIX (PePMEHTATHBHON aKTHBHOCTBIO: HAIIpUMep, (HepMEHTBI TIIMKOIN3A.
JpIxaTeJIbHBIH NUTMEHT MHOIJIOOUH U pa3HOOOpa3HbIe OeNKU-(EPMEHTHI, JIOKAIIN30BaHHbBIE TJIABHBIM 00pa3oM B
MUTOXOH/IPHSX U KaTAJIH3HPYIOLIHE MPOLECCH TKAHEBOIO JAbIXaHMs, OKUCIUTEIHHOTO (HOoCcHOpHINPOBaHNS, a TAaKKe
MHOTHE CTOPOHBI a30THCTOrO0 W JHIUIHOro ooMena. IlapBanbOyMuHbI (KaabMOTYINH M KaJdbCEKBECTPUH H JIP.),
KOTOpbIE CIIOCOOHBI CBA3BIBATE MOHBI Ca?*,

Takum 00pazom, K OenKaM capKOIUIa3Mbl MOYKHO OTHECTH: MHUOTIIO0HH, (PepMEHTHI TIIMKOJI3a, KAITbMOIYIIHH
U KaJIbCEKBECTPHH, CIIOCOOHBIE 0OPATUMO CBA3bIBAThLCA ¢ HoHamMu Ca??,

Beaku cTpoMbl. 3TO KoIareH M »macTUH. V3BECTHO, YTO CTpOMa CKENETHBIX MBIIIL, OCTAalomasics Mmocie
MCUYEPBIBAIONIECH AKCTPAKIIMH MBIIIEYHONW KAaIINIBI COJIEBHIMH PACTBOPAMH C BHICOKOW MOHHOHM CHIJIOH, COCTOHT B
3HAYNUTEIHHON MEpe M3 COCAMHUTEIbHOTKAHHBIX JJIEMEHTOB CTEHOK COCYZOB M HEPBOB, a TAKXKE CAPKOIEMMBI U
HEKOTOPBIX IPYrHX CTPYKTYP.

Heo0ekoBbIe a30THCTBIE IKCTPAKTHBHbBIC BEIECTBA



B ckeneTHBIX MBIMIIAX COAEPKUTCS PSAI BaKHBIX a30THUCTBIX OKCTPAKTHUBHBIX BEIIECTB: aJCHHHOBBIC
nykineotuasl (AT®, AI® n AM®), HykiIeoTHuIbl HEaJeHUHOBOTO psina, KpeatuHdocdar, KpeaTHH, KpeaTHHUH,
KapHO3WH, aHCEPHH, CBOOOAHBIE AMUHOKHCIIOTHI | JIp.

1. Kpeatnna u kpeatnngpocdat — coctaBusaroT 10 60% HeOemkoBoro a3ora MeII. OHH yIaCTBYIOT B XUMHUECKIX
TIpoLeccax, CBS3aHHBIX C MBIIIEYHBIM COKPAIICHUEM.

CuHTe3 KpeaTHHa IPOMCXOJAWT B II€YEHM, OTKYJa C TOKOM KPOBH OH 3aHOCHUTCS B MBILIIEYHYIO TKaHb TJIE,
¢dochopumpysice, mnpeBpamaercs B KpeartuH(pochaT. B cHHTE3e KpeaTMHa y4acTBYIOT TPH aMHHOKHCIIOTHI:
apTUHUH, TIIMIAH 1 METHOHHH.

Kapnosun (otkpsiT B.C. I'yneBruem B 1900 1.) 1 aHcepuH (METHIMPOBAaHHOE IPOM3BOTHOE KAPHO3MHA aHCEPUH) —
cnenuduIeckue a30TUCThIE HMMHIA30JICOepIKaIlie JHIENTHIBI CKEJIETHOH MYCKYJIaTypbl ITO3BOHOYHBIX. OHH
YBEIMYMBAIOT aMIUIUTYLY MBIIIEYHOIO COKpAIIEHHs, IPEIBAPUTEIbHO CHIKEHHYIO yTOMJIeHHeM. Paboramu akan.
C.E. CeBeprHa 1OKa3aHO, YTO OHU HE BJIMSIOT HEMOCPEICTBEHHO Ha COKPATHTENBHBIM arnmapar, HO YBEIUYHUBAIOT
3¢ PEKTUBHOCTH paOOThI HOHHBIX HACOCOB MBIIIEYHOH KIETKH.

CB000IHbIE AMHHOKHCJIOTHI MBI TTyTaMuHOBas kucnota (o 1,2 r/kr), ramyramud (0,8-1,0 r/kr).

A Takke B coctaB MeMOpaH MBIIIEYHOW TKaHM BXOmAT: psn  Qocdormuuepunos: (HocaTuanuIkonuH,
dbochaTuamnsTaHonaMut, ¢Gochatuauicepus; (Gochormuuepuapl MPUHAMAITYYACTHE B OOMEHHBIX MpOIEccax;
MOYEBHHA, MOUEBasl KUCIIOTa, a/IcHUH, TYaHHH, KCAHTUH M TUIIOKCAHTUH — BCTPEUYAIOTCSl B HEOOJBILIOM KOJIMYECTBE
U SIBJISIIOTCS JTUOO IPOMEKYTOUHBIMH, JTHOO KOHEYHBIMU TIPOJYKTaMH a30THCTOr0 OOMEHa.

Be3azorucroie BemecTBa: 1.I'iuKkoren - koHuenrpaius koneonercs ot 0,3 10 2% u Boime. Ha gonto apyrux
NpEe/ICTaBUTENEH YIIeBOIOB IPUXOSITCS JIECATHIE U COThIE 10U mporeHTa. 2. Ciepl CBOOOHOM TIIFOKO3bI; 3.04€Hb
MaJio rekco3odochaTos; 4. TPUTTTHIIEPHIBL; 5. XONeCTepHH; 6.kapOOHOBBIe KuCIoThl (itakratr, [IBK u np.,
00pa3yroTcs B Imporiecce MeTaboIn3Ma TITFOKO3BI).

CocTaB HeOpraHM4YecKMX coJieii B MbIIIAX pa3HooOpaseH. M3 KaTHOHOB Oojblie Bcero Kajausi (BHYTPH
MHO0IaCTOB) M HATpHs (B MEKKICTOYHOM BELICCTBE). 3HAYMTENBHO MEHBIIE B MBIIIIAX MAarHus, KajdbLusl U
KeJe3a; MUKPO3JIEMEHTOB: KOOabT, aIFOMUHHAN, HUKEIb, 00D, IUHK H Jp.

XUMMYECKOI'O COCTABA CEPJIEYHOM MBIIIIBI U TJIAJIKON MYCKYJIATY PbI

CepaeyHasi MBIIIIA 110 COAEPKAHUIO PsiJla XMMUYECKUX COSAMHEHHH 3aHUMAET IPOMEXYTOUHOE MOJI0KEHHE
MEXKIy CKEJIETHOM MYCKYJIATYPOU U INIaJIKUMH MBIIILIAMH.

MOKA3ATEJb CKEJIETHBIE MBIIIIBI | TJIAJKASI MYCKYJIATYPA
BEJKOBBII A30T BOJIb E (30-31 MI/T) MEHb E (20,3 MI'T)
MHUO®UBPULISIPHBIE BEJIKH | bOJIb E MEHb E
BEJKH CTPOMBI MEHb E Bbl E (M MUOKAP/E)
MHOAJTBLEYMUH MEHb E BOJIb E (1 B MUOKAP/E)
AT® HA 1 T TKAHW, | 60JIb E MEHD E 1,38MKMOJIb (2,6 MKMOJIb,
MAKPODPI'OB B MUOKAP/IE)

HA 4,43 MKMOJIb
AHCEPHH U KAPHO3MH BOJIb E CIEBI (B MUOKAPJE U TJIAIKON

MYCKYJIATYPE)

®OCOOTJINIEPHBI MEHb E BOJIb E (B MUOKAP/IE)
®O®COLIUINBI BOJIb E MEHb E

Oco0eHHOCTH TJIAJIKUX MBI 1.B COKpaTUTENHHOM ammapaTe COAEp>KaT KaJbJeCMOH, BBITOIHSIONIINHA
(yHKIMIO TpOIOHHMHA; 2. MX Muo3uHOBasi AT®d-a3nas aktuBHOCTH B 10 pa3 HipKe; 3.MX MHO3HH MOXXET COSANHSTHCS
C aKTUHOM TOJIBKO TPH ycIIoBHH (pocopummupoBanms JETKUX LeTIei;




rJ'IaI[KI/Ie MBIIINBI — MCAJICHHBIC, HO CIIOCOOHBI JJIATCIIbHO MOAACPKMBATH HAIPAKCHHC. KpOMC TOro, OHHU
MOXO0KHU Ha CCPACUYHYIO MBIIINY TEM, YTO COKpAIIAatOTCs HCIIPONU3BOJIBHO.

I/I3BGCTHO, 4YTO MHO3UH, TPOIIOMHUO3UH U TPOIIOHUH cepz[equﬁ MBIIIIBI 1 rnazucoi/i MYCKYJAaTypbl 3aMCTHO
OTJIINYarOTCA 110 CBOUM (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IM CBOMCTBaM OT COOTBETCTBYIOIIUX OCJIKOB CKEJIETHOM MYCKYJIaTYpPBbI.

U3MEHEHUE XUMHWYECKOI'O COCTABA MBIINIEYHOM TKAHA B OHTOI'EHE3E

Iloxa3arenu MpIimns1 SMOPHOHOB MpIns1 B3p0cjoro ;kMBOT-ro
BOZIA Bonbme Menb1e

OO6muii Oeaka MembIire Bonbie

MHO3UH U aKTOMHO3MH Hioke Bprime

OCJIKU CTPOMBI, MHOAJTLOYMUH, TJIO0YITHHBI Beime Hwmxe

nykneonporennsl, PHK u JIHK Bonee Bbicokoe Huskoe

AT® u KO Menb1ie Bonpiie

AHCepHH 1 KapHO3MH MOSABJISIOTCS B MBIIIEYHOI TKaHU B CTPOTO OIpeJIeNIeHHBIN Nepro ] OHToreHe3a. Bpems
UX TIOSBJICHUS TECHO CBA3aHO C MbIIIEUHON (yHKIMEW u coBmagaer ¢ (opMmupoBaHHEM pPeIIEKTOPHOW IIyTH,
00ecreunBaoNIell BO3MOKHOCTh JBUTaTelbHOrO peduiekca, nospienneM Ca?'-uyBCTBUTEIBHOCTH aKTOMHO3MHA M
HavyasioM paboThl HOHHBIX HACOCOB.

B xoze onTorenesa uzmensiercsi uzohepmentHolii criexktp JIAT.

9KCTPAKTHI U3 CKEJICTHBIX MBI (bepmenr

3-5-mecsiuHOrO0 HSMOpHOHA JIAT3 w JIAT2 npuxoautest coorBerctBeHHO 40 1 31%

y B3pOCIIBIX 0c00ei JIATS n JIAT4 aktuBHee

B mporiecce pasBuThs wioga HOBBIIIACTCS aKTUBHOCTH n30(epMeHTa | reKCOKMHA3bI H CHIKACTCS
aKkTHBHOCTH n3odepmenta 11

OYHKINOHAJIbBHASI BUOXUMMUS MBILIIL

[Ipn cokpamieHMM MBI TPOUCXOTUT TEPEXOA XUMHUYECKOW SHEPTHM B MEXaHHUYECKYI0. OTO
OCYIIECTBIISIETCS. 32 CUYET SHEepPruu, ocBoOokmaromieics npu ruaponuse ATD ¢ obOpazoBanmem AJID wu
HEOPraHu4IeCKoro (Gocdara. B MonepeuHo-10m10caTol MBIIIIE COKPAIIEHHE 3aBUCUT OT KOHIEHTpamuk HoHoB Ca?*,
perynupyeMoii capkomiazMatudeckuM petukynymoMm (CIIP) — cnemmanm3mpoBaHHOM CHCTeMOW MeMOpaH,
HakarumBaromeil Ca?* B COCTOSHMM TMOKOS M BBICBOOOXKIAIOIIEH €r0 MPU BO3IECHCTBUM HA MBIIIEYHOE BOJOKHO
HEPBHOT'O UMITYJIbCA.

IIyru pecunrte3a AT®:

1. Kpeatunkunasublii _nyTh TpaHcpocopmmupoBannem AJI® c¢ xpeatmHpochaTtom. JlaHHas peaxmums
KaTalu3upyeTcs: epMEHTOM KpeaTHHKHHA30M.

Kpeatundochar + AQD = == KpeatuH + AT® .
KpearnKkmnHasa

JaHHBIA TyTh Ype3BBYANHO OBICTPHIM M MakKCHMaldbHO S()(EKTHBHBIM (3a cUeT Kaxmoh monekyrmsl KD
obpasyercs Moiekyiaa AT®). IlpumenuB cnenupuuecknii MHTHOMTOP KpeaTWHKHMHA3H! (1-hTOp-2,4-AMHUTPO-
(eHOIT), 2 TAKKE C IOMOIIBIO ar€HTOB, MPEISATCTBYIOMNX OKUCIUTENBEHOMY (ochopummpoBannio AP B ATD, T.
Keitt u coaBr. (1962) cmornu mpomeMoHCTpupoBath mpsiMoii pacmag AT® ¢ OJHOBPEMEHHBIM MPHPOCTOM
Heopranuueckoro ¢ocdara u AP nmpy 0AMHOYHOM COKpAICHUH N30JHMPOBAHHONW MBIIIIIBI JISTYIIKH.
2.MuoxuHa3HbI# MyTh (He3Ha4. Koi-Bo AT®). AneHnIaTKMHA3HAs PEeaKIys:




asesmnarkmeasa

3anacel kpeaturpocdarar (KP) B MbIIIe HEBENUKH, a JOCTYMHOCTh 3Hepruud K® mmMeer 1eHHOCTH IS
paboraromielf MBI TOJIIBKO B TOM CJIydae, €CIM pacXojl ero MOCTOsIHHO Bo3Meraercsi cuaresoM AT® B nporecce
MeTabomu3Ma.

Perenepanust Gorateix sHeprueld (ocOpPHBIX COCOUHEHHH NPOUCXOOWT 3a CYET 2-X TMPOLECCOB —
IJIMKOJIN3a, 1 OKHCJIHTEIbHOTro (pocopuaupoBanus (OD). [Ipu nocratounom cHadxenun Oz MBI, HECMOTPS
Ha aHa’pOOHBI MeXaHM3M COKpAalleHHs, B KOHEYHOM HTOre paboTaeT 3a CYeT SHEpruH, oOpasyromiercs mpu
okucnennn (B mukiie Kpebca) Kak NMpOAYKTOB pacraja yriIeBOAOB, TaK M psiga IPYrHX CyOCTPaToB TKaHEBOT'O
JBIXaHWsI, B YACTHOCTH JKUPHBIX KHCIIOT, a TaKXKe arerara u aneroarerata. KO B MbIlieuHoi TKaHU (B YaCTHOCTH, B
MHOKap/ie) CIIOCOOEH BBINIONHATH HE TOJBKO pOJb KaK OBl JENO JIETKOMOOWIM3YEMBIX MaKpO3PTrHUECKUX
(ocdaTHBIX TPyYII, HO TAKXKE POJIb TPAHCIIOPTHON (OPMBI MAaKpOIPrHIecKUX (ocdaTHBIX CBsI3eH, 00pas3ylouxcs B
Tpoliecce TKAaHEBOro AbIxanus u cBsizaHHoro ¢ HuM O®. [IpeanokeHa cxema nepeHoca SHEPTUH U3 MUTOXOHAPUHN B
[UTOILIa3My KJIETKH MHOKapa (puc. 7).

ATO-A1®-TpaHciI0Ka3a (JIOKAIM30BaHHOW Ha BHYTpEHHEH MeMOpaHe MUTOXOHJpHI) TPaHCHOPTEHPYET
MatpuuHyto AT® u mepenaer ee B aKTHBHBIM IIEHTP KEePaTMHKHMHA3bl (PACIIONOKEHBIH Ha BHEIIHEH CTOpOHE
BHYTpeHHel MeMOpaHbl). B MexkMeMOpaHHOM TpocTpaHcTBe (B MpUCYTCTBUM Mg?) npu HaNM4Mu B cpelie KpeaTHHa
obpasyeTcs PaBHOBECHBIH TPOIHOH (hepMEeHT-CyOCTPATHEIH KOMIUIEKC KpeaTHH—KpeaTmHkmHaza—-AT®-Mg*,
KOTOpBIi 3aTeM pacrazaercs ¢ obpaszopanneM K® u AJI®-Mg*.

Kp Ko Lyronnasma

Puc.7. IlepeHoc sHepruM H3 MHUTOXOHAPHH B

HHTOIUIA3MY KJIE€TKH MHOKap/aa (cxema

no B.A. Cakcy u ap.). OObsICHEHHE B TEKCTE.

a - HapyxkHas MemOpaHa; O - BHYTpEHHSA
memOpaHa; Kp - kpeatun; Kpd - xpearundocdar;
KK - xpeatunkunaza; T - TpaHcIOKa3a.

ATD _;,‘gm
K® mubdynnupyer B 1MTOMIIA3My, T/ie UCHONB3YeTCs B MHUOPHOPHIUIIPHON KpPEaTMHKUHA3HOW pPEaKIMU IJIs
pedochopunupoBanus AJID, obpazoBasierocs mpu CokpamieHnd. Bo3MOXKHO HE TONBKO B CEPJCYHON MBIIIIIE, HO
U B CKEJICTHOH MYCKyJaType MMeeTcs MOJOOHBIH IIyTh TPAHCIIOPTa SHEPTUH U3 MUTOXOHIPHI B MUOGHOPHILIBL.

Hcmounuku snepeuu Myluteunoz0 coKkpauienus
B cocmosanuu noxos. Crobonusie xxupHsie kuciotsl (CXXK) u keronossie tena (KT).
Ipu ymepennoii nacpyske. CXKK + KT + rmroko3a KpoBu.
[Ipeobmamaer a3poOHBII MeTaboIN3M, a3poOHBIN yTh pecuaTe3a ATO.

[Ipy MHTEHCHBHOW MBINIEYHOW paboTe CKOPOCTh PACLICIUICHHs TIIMKOTeHa WM TIIOKO3BI C 00pa3oBaHHEM
MOJIOYHOM KHMCIIOTbI YBETHMIHUBACTCS B COTHH pa3. COOTBETCTBEHHO COZIEP KAHHE JIAKTaTa B MBIIIEYHOW TKAaHU MOXKET
noBbiathes 70 1,0-1,2 r/kr u 6onee. C TOKOM KPOBU 3HAYMTEIHLHOE KOJIUYECTBO JIAKTATA MMOCTYIACT B TI€4EHb, IJIe
PECHUHTE3UPYETCS B TIIOKO3Y M IIMKOTeH (TIFOKOHEOTCHE3) 3a CUET SHEPTUH OKUCIUTENbHBIX MPOLIECCOB.

[Ipn MakcuMmanbHO WHTEHCHBHOH pabore — (YHKIMOHHpYET KpeaTHHKHHA3HBIM IyTh, a depe3 20c —
MpUCOeIUHSETCS U rnkonu3 (Makcumym depes 40-80 c).

Ipu maxcumanvruou naepyske. CXKK + KT + rirroko3a KpoBH + TITHKOTEH MBI,
[Ipeobmamaer TTUKOTUTHICKHHA MTYTh.

Pecunre3 AT® B MuoKapjae JOIDKEH IPOUCXOAUTH HAMHOTO MHTEHCHBHEE, YeM B CKEIICTHOW MYCKyJaType.
Jist cepiedHO MBI TETUIOKPOBHBIX JKUBOTHBIX M YETOBEKAa OCHOBHBIM ITyTeM 00pa3oBaHMs OOraThIX 3HEprueit
¢dochopHBIX coequHeHni sBisieTcs myTs OD, cBs3aHHbIH ¢ oraomeHneM Oo.

MexaHu3MBbI 3HeproodecneyeHns MbIIICYHOI0 COKpaIleHUs

1. OcHOBHO#l perynsTop SHEPreTUKHA MBIMEYHONH KIeTKU-3T0 oTHomeHue [ATO]/[AAD]-[®PH]. B moxoe
koHneHTpanuss AT® Bricokas, a AJl® — HEM3Kas, B pe3ynbraTe Yero TOPMO3HUTCS AKTHBHOCTH KITFOUEBBIX
¢epmentoB rimkonuza, LITK u padora JIII. C magamom pabotrsl Mbrmn koHIeHTpamus AT® manmaer, a AJlD
BO3pACTaeT, YTO MPUBOAUT K aKTHBAIIMH BHIIIICHA3BAHHEBIX MPOIIECCOB.



2. HakarumBarommiicst pu paboTe MBIIII JIAKTAT IOCTYMAaeT W3 KPOBH B II€UEHb, IJIE ITYTEM TIIFOKOHEOTreHe3a
TIpEBpaIIaeTcsl B TIIIOKO3Y, KOTOpas MOCTYNAeT B KPOBb, JlaJiee B MBIIIIBI, TI€ BOCCTAHABIMBAET 3aIlac IIIMKOreHa
(TITIOKO30-TIAKTATHBINA TIUKIT).

3. AnenunaTtkuHazHas (MuokuHaszHas) peakiyst: 2 AJID — ATD + AMO.
AT ucnoneiyercs sl MBIILIEYHOTO COKpalieHus, a AM® cTUMyanpyeT IHKOIN3.
4. KpeatunkunasHas peakius: Kpeatnd + ATO—KO + A/1D.

[Mokosmuecst Meimiel copepkat B 10—20 pa3 conbiie KO, yem AT®, Ho KD, B omyinune or AT®, He MOkeT
WCIIONIb30BATHCS MBIIIIAMH JUISI COKpAILICHUSI.

K®: 1. Tpancnoprras ¢popma SHEpPruy B MBIIILAX;

2. ¢ AJ1® yugactByer B o0pazoBannu ATO.

3amaca K® xBataer Tompko Ha 10 ¢, HO 3a 3TO Bpems 3amyckarorcs 1-3-if MexaHu3smbl. OcOOEHHO 3Ta
chcTeMa BaKHA JUIsl MHOKap/ia, TaK Kak OH OY€Hb WYBCTBUTEJIEH K HEJIOCTATKy KUCIOpona. B cepaeuHoii Mplme
a’po0HOe OKHCJIEHWE BCIICCTB HEYIJICBOJHONH MPUPOABI MpH pabdoTe HMMeeT OOJbIllee 3HAYCHUE, YeM IpH
cokpameHun ckenetHoid Mbimsl. Tonbko 30-35% O, mornomaeMoro cepiaueM B HOpPME, pacxoiyercs Ha
OKHCIIEHHE YIJIEBOJIOB U MPOAYKTOB MX MpeBpalmieHus. [JIaBHbIM cyOCTPATOM ABIXaHHSI B CEPAEYHOI MbIIIIE
SIBJISIIOTCS JKUPHBbIe KUCJA0ThI. OKUCIICHHE HEYTrJIeBOAHBIX BelllecTB obecneynBaeT okoio 65—70% morpebHOCTH
MHOKapJa B SHepruu. V3 CBOOOMHBIX JKUPHBIX KHCIOT B CEPJCYHOW MBIIIIE OCOOCHHO JIErKO IOJBEpraeTcs
OKHCJICHHIO OJIEMHOBAs KHCIIOTA.

BUOXUMUNYECKUE USMEHEHMUS B MBILILAX ITPU TATOJIOT'U

OOmme CHUMIITOMBI JUI |  pE3KOoe CHIKEHHE B MBIIIIAX COACPKaHUS MUOPHOPUILISIPHBIX OEIIKOB;
OOJIBIIMHCTBA 3a00JIeBAaHUI MBIIII | ®  BO3PAaCTaHUE KOHIIEHTPAIIN OenkoB CTPOMBI U HEKOTOPBIX
(mporpeccupyromue MBIIIEYHBIE CapKOIUIa3MaTHYECKHX OEITKOB, B TOM YHCIIE MUOAILOYMUHA;

o  cumwkenue ypoBHs AT® u kpeatundocdara;
o cHmkenue AT®Da3Hoii aKTUBHOCTH KOHTPAKTUIIBHBIX OEJIKOB (MHO3HMHA):
®  yYMCHBIICHHE KOJTMYECTBA UMHIA30JICOACPIKALIIX TUTICTITH/IOB.

quctpodun, arpodus MBI B
pesynbTaTe UX JICHepBALHH,
TEHOTOMUHSI, HOJIMMHUO3UT,
HEKOTOpHIC aBUTAMHUHO3BI U T.11.)

ITpu IPOrPECCUPYIONINX | ®  94acTO OTMEYAIOTCS CIBUTH B (DOCHONUMUIHOM COCTaBE MBIIII: 3HAYUTEIBHO
MBIIIEYHBIX JUCTPODHUAX M APYIUX CHWKaeTcsd ypoBeHb ¢ochaTuamnxonuHa u  QochaTHauIITaHOIAMUHA,
3a60JIEBAHMSX, CBI3AHHEIX c KOHIEHTpalus cuHroMuenuna u Jin3ohochaTHANIXOIMHA TOBBIIIAETCS

pacriaaom MBIIIICYHOM TKaHU

Honodop (xommnonent Ca?*-perynupyromeii cucremsl CITP)- IpOTEONHIIM, SKCTPArupyeMblii M3 CETH; M3BECTHO,
4TO OH ycKopsiet neiictBue AT®da3bI kak Hacoca.

Hopma Auctpodusr
MNesaHe: NaseHe Puc. 9. CxemaTuueckoe n300pakenmne
Mg Mesuua NMPOHCXOKACHUS KpeaTHHYPHUH NpH
L Kpsarun | KPERTMH MvLmH Kpeatuu | Kpearuu NporpeccupyroLei MBILICYHOI
APritHH am— ‘L ApPruHUH
MearnoHuH docto- MeaTuoHUH docgo- AMCTpoOd UM (o JT.TI. (I)ep,uMaHy).
/ KpeartuH / KpearTuH
KpaaruHmH KpsaruHmH
Moua No4a

Jnst MHOTMX (hOPM TTATONOTMM MBIMIEYHOW TKaHM XapaKTepHBI HApYyIIEHHEe MeTabonm3Ma KpeaTWHa U ero
YCUJICHHOE BBIICJICHHE C MOUOM (KpeaTHHYPHSI).

Kpeatunyprs y OOJBbHBIX MHOMATHEH SBISIETCS PE3yAbTaTOM HAPYIICHHS B CKEIETHOH MYCKYJIaType MpOIECcCOB
¢ukcarn (yaepskanusi) kpeatnHa U ero (ochopunmpoBanua. Ecnu Hapymen mporecc cuntesa K@, To He
obpasyeTcs M KpeaTHHHHA; COJACP)KaHWE IOCIIEITHEr0 B MOYE PEe3KO CHIKAETCS. B pesynpTare KpeaTHHYpUH H




HapYIICHUS CHHTE3a KPCaTWHWHA PE3KO ITOBHIMIACTCS KPEATHHOBBIH TMOKa3aTesb (KPCaTHH/KPEATHHUH) MOYH.
JlaHHBIIT MeXaHU3M TIPEICTaBIICH Ha puc. 9.

[Ipr MuomaTHIX WU3MEHSETCS aKTHBHOCTA ()EPMEHTOB B MBIIIIAX: YMCHBIIAETCS aKTHBHOCTH ()EPMEHTOB,
JIOKAJTM30BAHHBIX B CapKOIUIa3Me; HE3HAYMUTENFHO W3MEHSCTCA aKTUBHOCTh ()EPMEHTOB, CBS3aHHBIX C
MHUTOXOH/IPUSIMA; 3aMETHO BO3pPACTaeT aKTHBHOCTH JIM30COMAIBHBIX (epMmeHToB. [Ipm MHOrMX 3a00JeBaHHSIX
MBIIIEYHONH CUCTEMBbI HACTYMAIOT CABUTH B cucTteMe HAM®: cHmkaercsi cogepxanue HTAM® B MBIIIEUHONW TKaHH,
MTOBHIIIACTCS aKTUBHOCTH (pocommicTepasbl U HAPYIIACTCS CIIOCOOHOCTh aJICHIIATIIUKIA3bI aKTHBHPOBATHCS O]
BIIUSTHHUEM aJIpCHAIMHA U (PTOpHUIa HATPHSL.

Hapymenue metadonu3ma cepaeqHoi Mmpimnsl npu UBC

[Ipu nmemun MuOKapaa MoCiae10BaTENIbHO PA3BUBAIOTCS CIAEAYIONIUE U3MEHEHMSL:
camkaercss OD 1 noBbIIaeTCsl aHaAYPOOHBIH 0OMEH;
MIPOUCXOUT HAKOIJIEHHE TIIMKOTeHa 3a CUET MOBBIIEHUS KHOLEHTPAIIUY KaTeX0MaMUHOB U TAM®;
HAOJTI0TaeTCs PaHHEe YCKOPEHHUE MIMKONeHOMM3a U TIIHKONIN3a;
BBICOKHUI ypoBeHb TAM® crnocoOcTByeT akTHBanuH (ochoprinassl U nepexon ee B ¢ocdopmniaazy a u
akTuBaiys (pocgoPpyKTOKHHA3BI — KIIIOYEBOr0 epMEHTa TIIMKOJIH3A.
Ho, noctenenHo, 3amnacel rMKOreHa UCTOMIAIOTCS, TIIMKOIN3 3aMeIIeTCsl BCIEACTBUE BHYTPUKIIETOUHOTO alu03a,

KOTOpBIil MHTHOUpYeT (dochodpykrokunazy. Conepxxkanne AT® u KD B iieTke pe3ko cCHIWKaeTcs B pe3ysbTaTe
Hapyuienust O® B MUTOXOHIPUSIX.

el NS =

OnmHO W3 TepBBIX NPOSBICHUA ATOTO COCTOSHUS — HapylleHHe MeMOpaHHOii mpoHunaemoctu. Uro
CIOCOOCTBYET BBIXOAY M3 KJIETKH HOHOB, B ToM ymciie HOHOB K', a Tarke depmenToB. JlehUIUT s3HEPreTHICCKUX
PECYpPCOB M HapylleHHEe MOHHOTO COCTaBa, CYIECTBEHHbIE M3MEHEHHs Pa3IMYHbIX MEMOpPaHHBIX «pE3epPBYapoOBY,
o0ecreuynBaroIMX KOHTPOJIb 32 YPOBHEM BHYTpHKIETOuHOro Ca, 00yCIIOBIMBAIOT TOPMOXKEHHE (DYHKIHMOHAIBHON
AKTUBHOCTU MBIIIEYHBIX KJIETOK U UX MOCTCIIECHHYIO FI/I6GJ'II). B sToT xe MEPUOA BBIABIIAIOTCA U3MCHCHUA COCTaBa
OenkoB MuoKap/a (pe3koe CHIKEHHE COoJepiKaHuss MHOPUOPUIUIAPHBIX OEITKOB M HAKOIJICHHE OEJIKOB CTPOMBI).

Hapymenue oOMeHa yrieBojoB, OETKOB W JUIMUAOB (CBOOOJAHBIC JKUPHBIE KHCIOTHI HE OKHUCISIOTCS, a
npeuMyIecTBeHHo BKroyatorces B TAD') npu uHdapkTe MHOKapaa HaXOAUT OTPAKEHUE B KUPOBOH MHGUIBTpaLUH
MHOKap/a.

B anarnocruke uHpapkTa MUOKap/a UCIONB3YIOT, B AMHAMUKE, aKTUBHOCTh KpeaTuHKuHa3bl, ACAT u JI/II" B
CBHIBOPOTKE KpOBH. [lOBBIIIEHHE AKTMBHOCTH YKa3aHHBIX (DEpMEHTOB, OCOOCHHO KpEaTHMHKHHA3BI, SBIIACTCS
IIOCTOSHHBIM M HanOojee BBHICOKMM. Ba)kHO Taxke MCCIEeIOBaHUE B CHIBOPOTKE KPOBH H30()EPMEHTHBIX CIIEKTPOB
KpeaTHHKWHAa3bl (TOBbIlIeHHEe akTUBHOCTH u3opepmenta MB) u JI/II' (yBennueHne akTHBHOCTH H30(EPMEHTOB
JIAT: u JIJAT,). B mocnmemsue TOmBI YETKO MOKA3aHO, YTO OMpEZACICHHE B CHIBOPOTKE KPOBH MHOKAPIHATBHO
crieru(pUIHBIX OeKOB (MHOINIOOWH, TPONOHUH T M Jp.) — BeCbMa YyBCTBUTENBHBIH PaHHHUN TECT HMOBPEKICHUS
MHOKap/a.

Il Henp nesiTeIbHOCTH 00YUYAIOIIUXCS HA 3aHATUHH
Oo0yuaronmiicss 10J2KeH 3HATH:
MBl1IeuHYI0 TKaHb U €€ THUIIbI;
W3 kakux KOMIIOHEHTOB COCTOUT ITONEPEUHO-TI0/I0CaTasi MBIIIIA;
Kakne xumuueckrne KOMIIOHEHTHI BXOST B COCTaB MONEPEYHO-TIONIOCATON MYCKYIaTyphbl;
Knaccudukarust OEIKOB MBIIIIEYHON TKAHH;
Kaxkwne 6enku oTHOCATCS K MEOPHOPHMILISIPHBIM Oerka?
MHuoO031H, CTpOeHHE U eT0 (HYHKIINY;
AXTHH 1 aKTOMHO3HH, CTPOSHHE U MEXaHU3M JCHCTBUS,;

TponoMuo3uH 1 TPOIIOHHH U JpyTHe MUOGUOPMIIIIPHBIE OEIIKH;

Benku capkoruia3Mbl: MHOTTIOOHH, (DEPMEHTBI TIIMKOIN3a, TKAHEBOTO JIBIXAHUsI, MAPBAIILOYMUH, KaIbMaIylIuH U

Ap.;

10. Benku cTpoMbl (KOJJIATSH U AJIACTUH);

11. Kaxkwue HeOeIKOBBIE a30THUCTHIE BEIIECTBA BXOAAT B COCTaB MBIIIEYHON TKAHH;

12. Be3a30THCTHIE BEMIECTBA MBIIIEYHOI TKAHM;

13. OcoOeHHOCTH XUMHUUYECKOT0 COCTaBa MUOKAP/Ia;

14. OcoGeHHOCTH XUMUYECKOT0 COCTaBa TMIAKON MYCKYIIATypHI;

15. HcToyHrKH 3HEPTUH IJIS1 MBIIIIEYHOTO COKPAIIICHHS,;

16. OcoGenHocTH 3HEProodecHedeHUsI B MHOKAP/IE;

17. OcoGeHHOCTH OMOXMMHUYICCKUX U3MEHEHH B MBITIIAX TP MTATOJIOT AU,
OO0yuaronmiics 10J2KeH YMeThb:

1. B BHIE CXEMBI TOKA3aTh CTPOCHHE CAPKOMEPA CKEIIETHBIX MBIIIIII.

2. HaIUCATh PEaKIHI0, KaTATU3UPYEMYIO KpEaTHHKUHA3O0M.

IIIConep:xanune odyueHus :

WoNOO WM



OcHoOBHBIE BOIIPOCHI:
1. Mbpimeynyro TKaHb U €€ THIIBI;
KoMnoHeHTsI nonepeqHo-1o10caTO! MBIIIIIBI,

Knaccudukanms 6enKoB MBIIIEYHON TKaHM;
MuohuOpuuIsipHbIe OSIIKH MBIIICYHOH TKaHH,
MHuO31H, CTpOoeHHE U ero (HyHKIINH;

AXTHH 1 aKTOMHO3HH, CTPOSHHE U MEXaHU3M JICHCTBUS;

©OoNo oW

KaJbMaIyJIMH U Jp.;

10. Benku cTpoMbI (KOMIATEH H 3JIACTHH);

11. HeGesnKoBbIe a30TUCTHIE BEIIECTBA MBIIIEYHON TKAHHU;

12. Be3a30THCTHIE BEIIECTBA MBIIIEYHONW TKAHH;

13. OcoOeHHOCTH XUMHYECKOTr0 COCTaABa MUOKap/a;

14. OcobGeHHOCTH XUMHUYECKOT0 COCTaBa IIIAJAKOW MYCKYIaTyphl;
15. VICTOYHUKY SHEPTHH JUTS MBIIIEYHOTO COKPAIIEHHS;

16. OcobeHHOCTH 3HEProoOeccUeHHs B MHOKaP/IC;

XuMHYEeCKHEe KOMIIOHEHTBI HOHCpe‘IHO-HOHOC&TOﬁ MYCKYJIaTypbl;

TpormoMuo3rH 1 TPOIIOHUH U JIpyrre MUOGUOpHIIIsIpHBIE OCIIKY;
Benku capkomiasmbl: MHOTIIOOWH, (PepMEHTHI TIIMKOJIN3a, TKAHEBOTO JIBIXaHUS, MapBaJbOyMUH,

17. OcoOGeHHOCTH OMOXUMHYCSCKUX H3MCHEHHI B MBIIIIAX MTPH TATOJOTHH;

18. Cxema cTpoeHus capkoMepa CKEJICTHBIX MBIIIIIL,
19. KpeaTuHKHHa3HAs PEaKIIUs.

1V Tlepeuenns 1aGopaTopHBIX padoT, HATJIATHBIX ocoduii u cpencts TCO.

TecToBble 3a1aHuA:
eblOepume NPAasUIbHLIL OMeem

A) MHTeHCHMBHO pabOTAIOIIYIO MBIIIILY 00E€CIIEYHBAIOT SHEPTHEH:

1) a»’pobHOE TUXOTOMHUYECKOE OKMCIIEHHE TIFOKO3bI
2) aHa’pOOHOE JUXOTOMHYECKOE OKHUCIICHHE TITFOKO3BI
3) OKHCJIEHHE KETOHOBBIX TEJl
4) OKHCIICHUE YKUPHBIX KUCIOT

Ortser: 2;

B) Pe3koe noBbIIeHHe KOHIIGHTPALMK OeJKa B IMKBOPE XapaKTEePHO VIS

1.Duuedanur

2. Octpas 4epemnHo-MOo3roBas TpaBMa
3. reMOpparu4ecKkuii HHCYJIbT

4. OcTpHIif THOWHBIN MEHUHTUT

5. Onyxomp Mo3ra

Ortsert: 4.

s kascooeo sonpoca, npoHyMepo8anno2o yugpoti, nodbepume coOOmMEeMCmayOwWuLl omeem, 0003Ha4eHHbLI

6yK6€HHblM unoexcom. Ooun u mom dnce omeem modxcem H6olmb UCHOTIL306AH HECKOAbKO pas.

A) 1) MuohuGpUILTAPHBIE OETKH
2) capkoIIa3MaTHYecKie GerKu

Otser: 1A, B, /1; 2B, T.

B) 1) coenuHeH s, BpDEMEHHO CBSI3BIBAIOIINE aMMHUAK B TKAHH MO3Ta
2) coemuuenus — meauatopsl [THC

3) coennHEHME — TPEANIECTBEHHHK TOPMO3HOTo Meanaropa [THC

4) coenuHenwe, MeTabOIN3M KOTOPOTO HAPYIIAETCsA TPH OOJIE3HA
[TapkuHcoHa

5) coenuHenne, MeTaboIM3M KOTOPro HapyIIAETCsl IPH MaHHAKAIbHO-

JIETIPECCUBHOM TICHX03€ W HEKOTOPHIX (popMax mrsoppeHIH

6) OCHOBHOM MemuaTop IMMOMYECKOM CHCTEMBI M DPETHKYJISPHON

¢dopmarn

7) coeIMHEHNS — MEUATOPHI EPUPEPUICSCKOM HEPBHON CUCTEMBI
Otset: 1B, T'; 2A, B, /1, E, X, 3; 3B, 4B, 5/1, 6/1, 7E, 3.

st kascooeo eonpoca gvibepume couemanue NPASUTbHbIX OMEEMOs.

A. Muosus b. Muornobux
B. Axtun

I'. MpIreunsie ra00yauHbI
M. Tponnommnosux

A. T'munmn b. Todpamun
B. I'myramar I'. a-xetormyrapat
. Ceporonnn

E. Hopanpenanun
K. TAMK

3. ALETWIXOJINH



A) Beibepure u paccTaBbTe B COOTBETCTBYIOLIEM MOpSAKE (PEpPMEHTHI, IPH Y4aCTHH KOTOPBIX HPOUCXOINUT
MOOMIIM3anHsl TIIMKOT€Ha B MBIIIIAX.
1. ®docdopunaza akTuBHAS
. [Iporennkunasa akruBHas (aumep Cy)
. T'moko30-6-ocdaraza
. AZIeHWJIaTIMKIIa3a aKTUBHAS
. AZIeHWJIaTIMKIIa3a HeaKTUBHAs
. ®ochopuiiaza HeaKTUBHAS
. [Iporennkunasza HeaktusHas (Terpamep Ry — Cy)
Ortser: 5,4,7,2,6,1
B)YcranoBuTe npaBUIbHYIO TIOCIE0BATEIHHOCTh BOSHUKHOBEHHS HEPBHOT'O HMITYIIBCA.
1. «CnenoBast» nenonspuzanust MeMOpaHbI
. [lorok K* u3 HepBHO# KIIeTKH
. Jenonspuzanust MeMOpaHbI
. [Torenmuan mokost Ha MeMOpaHe
. Penonsipuzanust MeMOpaHsl
. «CrenoBas» THIIEPIIONSAPU3AAS MEMOPaHBI
. MuBepcus 3apsiia Ha MeMOpaHe (TIoTeHIral IeHCTBHS)
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. ITorok Na* BHyTpb KIIeTKH
Ortser: 4,3,8,7,2,5,1,6, 4.
Hns kaswcooeo eonpoca onpedenume: 1) 6epHo unu HeepHO Kaxcooe U3 NPUSEOeHHbIX YMEepiHcOeHUll; 2) eciu 6epHbl
00a ymeepicoeHus, UMeemcs it MexHcoy HUMU NPULUHHAS CEA3b.
A) TpymnHoe okoueHeHne 00yCIOBIEHO HeTolleHneM 3anacoB AT®, moToMy 4TO NpU TPYITHOM OKOUEHEHUH HE
MPOUCXOUT JUCCOIUAIINA KOMIUJICKCA aKTUH — MUO3HWH.
OrtserT: +, +, +.
CutyanuoHHbI€ 32/1a4H:

3amaya 1. Tokcuueckoe NeHCTBHE aMMMaka Ha KIETKM MO3ra OOBSCHSACTCS, B YAaCTHOCTH, HapyIICHHEM
obpa3oBanus HelipoMeanatopoB. CHHTE3 Kakoro M3 U3BECTHBIX Bam HelipomeanaTopoB OyaeT HapylleH B IEPBYIO
ouepens?

OtBet: byner Hapymen oOMeH, B HEPBYIO ouepenb, Y-amuHoMacisiHoit kuciotel ('AMK), mockonbky
TJIyTaMHHOBas KHUCIIOTA, U3 KOTOPOW OHa oOpasyercs, OyIeT HCIIOIb30BAThCA IO MPEHMYIIECTBY Ha CBSA3bIBAaHHE
aMMHaKa ¢ 00pa3oBaHUEM TITyTaMHHA.

3amaua 2. Ecnm mnpemapaT CKeneTHOM MBIMIIBL  00pabOTaH cMechlo Hojanerata (MHTHOUTOD
[IHALEepaIbIernAIeTUAPOTeHa3bl) U POTEHOHa (MHTHOUTOP LEMH IepeHOoca MPOTOHOB M AJIEKTPOHOB), TO MBIIIIA
TepsieT CIOCOOHOCTb COKPAIATHCS B OTBET Ha AIIEKTPOCTUMYIiMIo. Ecn npenapat ckeneTHOH MbIIbl 00paboTaH
TOJIBKO POTEHOHOM, TO CHOCOOHOCTH K COKpAIIeHHIO coxpansieTcs. OObsACHUTE Pe3yIbTaThl.

IoaroroBeTe K HPEACTOSMIEMY 3aHITHIO MPOTOKON Ja0OpaTOPHBIX PAadOT: BBITUIINTE KPATKO HMPHHIHUIIEI
METOIOB U TEXHUKH UX BBIIIOIHEHHS, II0OKA3aTEIM HOPMBI, OCTABIISS MECTO JUISl pACYETOB U BHIBOJIOB.

Ortget: B nepBoM ciydae Giokupyercs cyocrpatHoe pochoprinpoBanue (B MTHKOIN3E) U OKUCIUTENBLHOE
¢dochopunupoBanue (B LENU MepeHoca 3JIEKTPOHOB), B pe3yiibraTe uero Hapymaercs cuaTe3 ATd, HeoOX oMUMBbIii
JUISL aKTa MBIIIEYHOTO COKpAIeHus. Bo BTopoM ciydae B MHOLIMTE COXpaHseTCss BO3MOXKHOCTH cuHTe3a AT® myrem
cyOctpaTtHOro ochopmwirpoBanus (MU TIUKOIH3E), IOITOMY MBIIIIA PEATHPYET Ha AIEKTPOCTUM YIISIIHIO.
Harnsagaere nocobus:

Pucynku: 1. CTpykTypa BOOKHA CKeneTHON MBIE (1o ['accenpbaxy), 2. CTpoeHne capkoMepa CKeeTHON
MbIe, 3. CTpoeHre MOJIEeKyITbl MHO3UHA, 4. CTpOeHHE TOJICTOr0 MHO3WHOBOTO (rilaMenTa, 5. CxemaTndeckoe
m3obpaxkenne F-aktruHa, 6. CTpykTypa TOHKOTO punamenTa, 7. [lepeHoc Y3HEPTUU W3 MUTOXOHAPHI B IUTOILIA3MY
kieTkn Muokapaa (cxema mo B.A. Caxkcy u ap.), 9. CxemaTiaeckoe m300paXeHne MPOUCXOKICHUS KpeaTHHYPHN
IpH TIporpeccupyromeii Mprmednon auctpodun (mo J.JI. Gepnamany); Tadbmuma 1. XuMmmdecknit coctaB
TIOITEePEYHO-TIOIOCATOH MBIIIIT MJICKOITUTAFOLIHNX

IX CamocTosiTe1bHAs padoTa 00y4aIOIMXCS:

CocraBneHue TecTOB, KPOCCBOP/OB M 33/1a4 TI0 JTAHHOH TEMe.

Bonpocs! 1Jist CaMOCTOATEILHOT0 00yYCHHA:

2. V3MEHEHUWE XUMHUUYECKOT'O COCTABA Mbl EYHOW TKAHU B OHTOT'EHESE;

3. OVHKIMOHAIJIBHAS BUOXUMM S,
4. HAPY EHMSA METABOJIN3MA MUOKAPIA I1PU UBC.



X CHucok HCnoab3yeMoi JuTepaTypsl:
Oos3aTebHas:

3. E.C. CEBEPUMH «BbHOXUMHSI», MOCKBA 2004;

4. E.C.CEBEPUH «BUOXUMUS C YIIPAXKHEHUAMU U 3ATAUYAMU», MOCKBA 2008;

5. TaranoBud A.Jl., KvxTA B.K., MoPO3KMHA T.C., OJELKUA D. Y. BUOJIOTUYECKAS XUMMSI//KPATKHUI
KYPC JIEKLMNA IJ18 UHOCTPAHHBIX YUYALIMXCS CTOMATOJIOTMYECKOI'O ®AKYJILTETA, MMUHCK 2005,
C.114-118

JonosHuTeILHAS:
6. VIHTEPHET PECYPCHI
7. MATEPUAIJI KOHCIIEKTOB 3AHSITUS
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