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TEMA: OBMEH BEIIECTB U SHEPI' M. OBIIHUE I1YTU KATABOJIM3MA.
I'IMKOJINS.

OcHOBHBIE BONIPOCHI TEMBI.

1)  B3aumocBs3b 0OMEHA BEIICCTB U SHCPTUH

2)  IloHsTue 0 TKAHEBOM JIBIXaHHUH

3) IToHATHE 0 MUTOXOHAPHUAIBHOM LIETIU IIEPEHOCA JIEKTPOHOB

4) ConpsixeHne TKaHEBOro AbIxaHus u cuHre3a ATO

5) JIpIXaTenbHbI KOHTPOJIb

6)  PazoOmienue apixanus U cuaTe3a AT

7) TepmoperynsiTopHast GyHKIUS JbIXaHUS

8)  MHruOUTOpHI IbIXaHHS

9) KaraGomu3Mm T1IOKO3bI  (aHAIpOOHOE ¥ a’POOHOE  OKUCJICHHE
TIF0KO3b1). brosorudeckoe 3Ha4eHUE TIUKOJINU3a

10) Csa3p mmkonmza u  ITK. DHeprerndyeckuii BBIXOJ JTaHHBIX
MPOIIECCOB

AKTYaJIbHOCTH T€MBbl.

BI/IOQHepI‘eTI/IKa — pasnacia 6I/IOXI/IMI/II/I, 1/13yt1a}01111/1171 OMOXHUMHYECCKHUE
MCXaHU3MBbI, IPUBOAAININEC K TICHCPpALIMU PAaA3JIMYHBIX (I)OpM OMOJOTHYCCKOM
OHCPIUH,

IpolLecChl TPEBpAllEeHUs] M 3alacaHus »dSHEpPruM B KUBbIX cucTemax. K
HACTOSIIEMY BpeMeHU C(HOPMYITUPOBAHBI TP OCHOBHBIX 3aKOHA OMOHEPIeTUKHU:

1. XKupas xneTka nzderaet MpsIMOTO MCIOIB30BAHMS YHEPTUU BHEITHUX
pPECYPCOB [IJIsi COBEPIICHHS MOJIe3HOM paboTel. OHa cHauaja MpeBpamaeT ux B
OJIHY M3 TPEeX KOHBEPTUPYEMBIX (POPM IHEPTUH («IHEPTETHUECCKUX BAIIOTY).

2. JIrobast >kuMBasi KJIETKa BCErJa paclioyiaraeT Kak MUHHUMYM JBYMS
«IHEPreTUYECKUMH BaJIIOTaMHU»: ofHa — BojopactBopuMas (AT®) u BrOpas —
CBA3aHHAs ¢ MemOpaHOi (mpoTOHHBIM wWin Na' — rpagueHT MeMOpPaHHOTO
MOTEHIINANa).

3. «JHEPreTUYECKUE BANIOTHI» KJIETKH MOTYT MpPEBpAIAThCS OJHA B
apyryto. [loatomy momydeHust XoTst ObI OHOM U3 HUX 32 CUET BHEIIHUX PECYPCOB
JOCTATOYHO AJISI OAJIEPHKAHUS )KU3HEEATEIIbHOCTH KIETKH.

Kaxmoe opranmdeckoe coenuHeHue 0O0JagaeT OMPEAeICHHBIM 3aracoM
BHyTpeHHel sHepruu (U). HacTb 3TOMl BHYTpEHHEH HEPrUd MOJIEKYJIbl MOMKET
OBITH MCTIOJB30BAaHA ISl COBEPIIICHUS TOJIE3HOU pabOThl. DTy YHEPTHUIO HA3bIBAIOT
cBoOoHOM 2HEprueit (G) Monexynbl. ICTOYHUKY SHEPTUH NJIsi OpTaHu3Ma — 3TO
XUMUYECKHE PEaKIMU, B KOTOPBIX MOJEKYJbI, COAECpPKAIIME aTOMbI yrjiepoja B
BOCCTAaHOBJICHHOM  COCTOSIHWM, TOJABEPrarTcsi  OkucieHuw. Ilpm  stom
CrielUaNIbHbIE  JIbIXaTelbHble MepeHocuuku (Monekyiasl HAJ[+ u  DAN)
MPUCOEAUHSAIOT MPOTOHBI U BJEKTPOHBI (BOCCTAHABIMBAIOTCS) M B TAaKOM BHUJE
TPAHCIIOPTUPYIOT ATOMBI BOJIOPO/Ia B ABIXAaTEIbHOMN LIETIH.

DOHJIEPrOHUYECKHE PEAKIUU — 3TO XUMHUYECKHE pEaKln, TpeOyronme
MPUTOKA DSHEPrud I MUX OCYHIECTBICHHS. B 3TuUX peakuusx H3MEHEHUe
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CBOOOTHOU

sHepruu AG nonoxurenbHas BeauunHa (AG > 0).

DK3eproHNYECKUE PEaKIUK — ATO PEAKIUU, B KOTOPBIX SHEPTHUS BBIICIACTCS,
T.€. OHU UAYT C BBIJACICHUEM SHEPrun. B Takux peakiusx M3MEHEHHe CBOOOTHOM
sHeprun AG— orpunarenbHas BenuunHa (AG < 0).

BHYTpUKIETOUHBIE XHMHYECKHE PEAKIIMH MOTYT OBITh TPEICTaBICHBI B

BUIC:

1. xarabGonnyeckux (3K3eproHUYECKUX) PeaKuii;
2. aHabOJIMYECKUX (IHEPTOHUYECKUX) PEAKIUH.

3.

JH/IeProHUYeCcKHe peakunu
AG 10J10KUTEIBbHOE

IK3epProHNYecKre peakuuu
AG oTpHIaTeJIbHOE

1. PeaKHI/IH IMPOTCKACT TOJBKO IIPpU
MMOCTYINICHUHN CBO6OI[HOI>1 OHCPTUU.

1. Peakuus nporekaer
CaMOIIPOU3BOJIBHO U CONPOBOXKIAETCS

YMCHBIHICHHUCM CBO60}IHOﬁ OHCPI'UU.

2. Ecmm abOcomrotrHoe 3Hauenwe AG
BEJIMKO, TO PEaKIus UACT MPAKTUYCCKU
710 KOHIIa (HeoOpaTumas).

2. Ecmu a6comrotHoe 3Hauenue AG
BEJIMKO, TO CHCTEMa YCTOWYMBA U
peaKIusl He OCYIIECTBIISCTCS.

4, OT0  BCcerma  JHEPreTuyecku | 3. DTO DHEProJlalolliue peakiuu, OHU
CONMPSDKEHHBIE  peaKIUH, T.K. UM | CIy)XaT MCTOYHUKAMH SHEPIUHM s
HEOOXOUM  TPUTOK  DHEPrUu  OT | APYTUX PEAKIUI WM MPOIIECCOB.

OK3CPrOHNYCCKHUX peaKHHﬁ.

4. AnabonnuecKkue peakiiuu. 4. Karaboaudeckue peaxiuu.

Ilpumep conpsizkeHHBIX peakumii: Peakius dhochopunrpoBaHus TIIOKO3bI
cBOOOHBIM (ochaToM ¢ 00pa3zoBaHHEM TIIIOKO30-6-hocdaTta sBisieTcs HAEPTo
HAYECKOM:

1. I'moko3za + H3PO4 — TI'awko30-6-pocpar + H20 (AG = + 13,8
k/2x/Moab).

Camonpon3BOJIBHO TaKas Peakius OCYIIECTBUTHCA HEe MOXeT. E¢ TeueHwue
TpeOyeT mpuToka sHeprur. J[Jis MpoTEeKaHUs TOM peaklud B CTOPOHY 0Opa3oBa
HUS TJII0K030-6-pocdar HeoOXoaumMo €€ compspKeHUE ¢ APYrol peakiuei, B KOTO
pOii PHEPrus BBIJCISIETCS B 3aBEIOMO OOJbIIEM KOJIWYECTBE, YeM TpeOyeTcs s
dbochopunupoBaHus TIIOKO3bl. TakoW peakmueil SBISICTCS peakius THAPOIN3a
ATO.

2. AT® — AJI® + H3PO4 ( AG = -30,5 k/I:x/Mo0J1b)

IIpu compsixkenun mnpoueccoB (1) u (2) B peakiuu, KaTalu3upyeMou
FeKCOKUHA30M, dbochopunupoBaHue  TIIOKO3BI  JIETKO  TPOTEKaeT B
(H3HOIOTUIECKUX
YCIIOBUSIX; PaBHOBECHE PEAKIIMH CHJIBHO CIBHHYTO BIPABO W OHA MPAKTHYECCKU
HeoOpaTuma:

3. I'mwkoza + AT® —
(AG =+13,8 +-30,5 = -16,7 k/l:x/M0J1B)

AJlD

I'mwoko30-6-pochar  +




B >kMBBIX cHcTeMax B OTHOIICHUH HAIPABIICHUS OMOJOTUYCCKUX MPOIIECCOB
JEHCTBYET MIPUHITUIL: HICPTOHUYECKUE PEAKIIMHA MTPOXOMAT 32 CUET SHEPTHH OCBO
00XKIAIOUIEICs B AK3€PrOHUYECKUX PEAKIIHX.

Anabonuyeckue (OMOCMHTETHYECKUE) IMPOLECCHl, TPEOyIoIUe NPUTOKA
SHEPrUH, MPOTEKAIOT 33 CUET PHEPruu KaTabOJIMYECKUX IMPOILECcCOB (MPOLECCOB
pacrajzia MOJIeKyJ).

Makpospruyeckue coeTuHeHM .

Makposprudyeckue COeIUHEHUsI — COEAUHEHUs, COJIepKalllie MaKpodpruye
CKYIO CBSI3b, MPHU THJPOJIM3E KOTOPOM OCBOOOXIaercs sHeprus Oonbiue yem 30
kJ>x/MOIb.

K KIeTOYHBIM MaKpO3IPIHYECKUM COCTUHEHUSIM OTHOCAT (ocdoeHonmu
pyBat, 1,3-audocdoraunepar, KOTopble 00pa3yloTcs B TJMKoiIu3e (B mpouecce
pacrajia riroKo3sl 10 upyBara). K Hum oTHocST Takke cykiuHui~CoA (oOpazy
€TCsl B IIMKJIE TPUKApOOHOBBIX KHUCIIOT, IEpeHOcUT ocdarnyto rpynmny Ha I'JID) u
kpeatuHdocdat, sgBiISIONIMEecsS cyOcTpaTamH, TaK Ha3bIBAEMOIo CYOCTPaTHOIO
dochopunupoBaHusl, MPU KOTOPOM HUX MAKpOIPTUUCCKasl CBSI3b MUCTOIb3YETCS IS
cunre3a ATO.

Makpo3pru4ecKuMU COSAMHCHUSAMU SBISIOTCS Takxke armi~CoA u Bce co-
€AMHEHUS, COJEPKAIlMEe CIOXKHYIO THOA(UPHYIO TPYIMy, a Takke KapOamouJi-
docdar (oOpasyeTcs B MepBOM peakivK IIUKJIa MOYEBHUHBI) U apruHuHpocdar, Tu-
ctuguHdocdar (mmunazondocdar) u Bce HykineoduaaudochaTsl ¥ HyKICO3UTPH -
docdarsr.

OTU MOJEKYJIbl 00JIaafoT OOJBITUM TMOTEHIIMAJIOM mepeHoca (ocdaTHoi
rpynnsl Ha AJID ¢ obpazoBanuem AT®, motomy 4To SHEprud, BhIIEIsEMas MpU
pacnazie dTUX MaKpOIPTUYECKUX MOJEKyJ Ooyiee BbICOKasi, yeM TpeOyeTcs st
cure3a AT® uz A®. Ilo otHomenuto k AP, nepeynciaeHHble MaKpolIpruye-
CKHE€ MOJIEKYJIbI JIOHOPHI YHEPTUH.

B cBoto ouepenpr AT® — UCTOYHUK PHEPTUM JJI1 BOXKHBIX META0OJIMYECKHUX
MyTel, B KOTOPBIX UAYT MPEBPAIICHUS TIIIOKO3bI, GPYKTO3bI U MHOTHX JIPYTUX MO-
nekyn. Ilonygas docharayro rpynmy ot AT®, 3T MOJIEKyJIbl YBEIMYUBAIOT YPO-
BeHb cBoeil cBoOomHOW »sHeprum (G), uTo obOecneunBaeT TEUCHHE psla
(bepMEHTATUBHBIX PEAKIIUN U KIETOUHBIX MPOIECCOB.

Takum  o6pazom, AT® cpeanm KIeTouHbIX  (HoCchHOPUTUPOBAHHBIX
coenuHeHU (IO YPOBHIO CBOOOJHOW DHEPrUM) 3aHUMAET HEKOTOpOe
IPOMEXKYTOUHOE TOJIOKEHUE. JTO ompesensieT 0codoe OHOIOrHUecKoe 3HaYCHHUE
AT® kak yHHMBEpPCAJIBbHOIO JOHOPA SHEPIMM B OrPOMHOM YHUCJIE PEAKIUU.
[Tostomy AT® Ha3bIBalOT «3IHEPreTUUECKON BamtoTOi». Bmecte ¢ Tem, AJ[D
VHUBEpCAIBHBINA akmenTop HHeprun (M QocdaTHOW TPYMIBI) OT KICTOYHBIX
MaKpO3proB, KOTOpbIe 00JaAar0T 0ojiee BHICOKUM YPOBHEM CBOOOJHOW IHEPTHUHU.
Hukn ATD-A® - oCHOBHOW MeXaHHM3M OOMEHa JHEpPruu B KJeTKe. PacueTs
MOKa3bIBAIOT, UTO B OPTaHU3ME B CyTKU 00pa3yetcs u pacnanaercs 40-45 kr ATO.

B 3aBucumocTH OT BHIa MCIIOJIB30BAHUS SHEPTHH BCE OPTaHU3MBI JACIIATCS
Ha @omompoguvle  (MCNONB30BAHUE DHHEPTUM COJTHEYHOTO W3JIy4YCHHs) U
xemompognvle  (MCHOJB30BAaHUE  BHEPruM  XMUMHUYeCKuMX  BemecTtB). K
(GoTOTPpOdHBIM OTHOCST BCE PACTEHUS, K XEMOTpO(aM — KUBOTHBIX U YEJIOBEKA.
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JXuBbie opraHM3MBI HaxXOJATCS B TOCTOSTHHOW M HEpPa3phIBHON CBS3U C
OKpYyXarolen cpefoil. Ita CBA3b OCYILIECTBISETCA B Ipoliecce 0OMEHa BEIIECTB,
KOTOPBIY BKIIIOUAET 3 9mana. TOCTYIUICHUE BEIIECTB B OPTaHU3M, METa0OIU3M U
BBIJICJICHHE KOHEYHBIX MMPOYKTOB U3 OpPraHU3MA.

[TocTymuieHne BemecTB MPOUCXOIUT B PE3yNbTaTe ABIXaHUS W MHUTaHusA. B
KEIyTOYHO-KUIIIEYHOM  TpakTe TMPOMCXOAUT  TMepeBapuBaHue  (THAPOIIU3
MOTUMEPOB - O€JKOB, TOJUCAXapHIOB, JHUIHIOB W JPYIHX CIOXKHBIX
OpPTaHUYECKUX BEUIECTB) 10 MOHOMEPOB.

MoHOMEpPBI BCACHIBAIOTCS M BKJIIOYAIOTCS B MPOMEXKYTOUHBIM OOMEH,
KOTOPBII COCTOUT U3 2 TUIIOB peaKkluii: kKaTaboau3Ma U aHaboIu3Ma.

Kamabonusm — mnpouecc pacumieruieHUs] OpPraHUYeCKUX MOJIEKYT 10
KoHeuHbIX MpoaykToB (CO2, H2O u MoueBuHbl). Peakuuu comnpoBoxIatoTCs
BBIJICTICHHEM YHEPTHUH.

Anabonusm o0benuHsAET OMOCHUHTETUYECKHE IMIPOLIECChl, B KOTOPBIX
NPOCTBIE CTPOUTENIbHBIE OJOKH COCIUHSIOTCS B CIIOKHBIE MAaKpOMOJICKYIIHI,
HEOOXOJMMBIE Ui OpTraHM3Ma. B JITHX peakiusx HCIOIb3YyeTCsl dHEeprus,
0CBOOOXK1at0IIasACs MPU KaTaboIu3Me.

[Iporieccyt  katabonmm3ma B KIETKaX  KMUBOTHBIX W 4YEJIOBEKa
COIIPOBOXKIAIOTCS TIOTPEOJICHUEM KHUCIOPOJa, KOTOPBIA HEOOXOIUM JIJIsl PeaKIUii
oKHclieHUs. B pe3ynpTaTe ITHX peakluil MPOWCXOTUT OCBOOOXKIECHUE SHEPTHUH,
KOTOpas HeoOXoaMMa OpraHu3sMaM B IPOLECCE JKUZHEICATENbHOCTH IS
OCYILIECTBJICHMSI PA3JIMYHBIX BUIOB pPaOOTHI. OHeprusi HeoOXoguma Jis
HOJJepXKaHUsT TEMIIEpaTypbl Teja, BBINOJHEHUS XUMHUYECKOW padoThl (CHHTE3
OpPraHUYECKUX COCAMHEHUH, YCIOXKHEHUS XUMHUYECKOM CTPYKTYpBbl), aKTUBHOTO
TPAaHCIIOPTa BELIECTB Yepe3 MEMOpaHbl, MEXaHMYECKOH padoThl (MBIILIEYHOE
COKpAIIIEHHE), a TaK K€ I TE€HEPUPOBAHUS DJIEKTPUUECKOr0 TOKA M MHOI/Ia CBETa
(6rorOMUHECTICHITHS )

Hocurensimu »Heprum SBISIOTCS 3JEKTPOHBI, (POPMHUPYIOIINE CBS3U
MEX]ly aTOMaMU B OpraHu4eckux cyoctpartax. Jljig uCroab30BaHUs 3TOM SHEPrUU
HEOOXOAMMO paclIelyIeHHne MOJIEKYJ cyOcTpaTa W OCBOOOXKIICHHE DSHEPruu
AJIEKTPOHOB. VICTOUHHMKOM 3TOM SHEPrUU SIBIAIOTCS MPOLECCHl OMOJIOTHYECKOTO

OKHUCJICHHS,  COMPSDKEHHOTO €  OKHUCIUTEIBHBIM  (oCchHOpUIUPOBAHHUEM,
MIPOUCXOASAIINAM B OPTaHU3ME YEJIOBEKA U )KUBOTHBIX.
buonocuueckoe oxucienue — ITO  OKHCIEHHWE HOHOB  BOJAOPOJA

MOJICKYJIIPHBIM KHCJIOPOJIOM C O0pa3oBaHUEM OHHAOTEHHOW BOJABI. OCHOBHBIM
HMCTOYHUKOM SHEPETUU SABJISIFOTCS] COEAMHEHUSI HOHOB BOJIOPO/1a, OTHIEIISIEMOTO OT
pacnazgarorierocs cyocrparta ¢ Oz B IbIXaTEIBHOM IIETIH.

Lvixamenvhaa yenv (yenv nepenoca 31eKmMpoH08) MPEICTABIAET COOOU
OMOXMMHUYECKYIO CUCTEMY BO BHYTPEHHEW MeMOpaHe MUTOXOHAPWHN, COCTOSIIYIO
U3 psAlla IEPEHOCYUKOB AJIEKTPOHOB U MPOTOHOB, TPAHCHOPTUPYIOLIUX 3JIEKTPOHBI
OT OKHUCISAIONIETOCs CyOCcTpaTa K BIBIXaeMOMY KHUCIOpoAdy. JlpixaTeiabHas LENb B
Mpolecce MUTpalMd [0 HEW DJIEKTPOHOB OOECMEUYMBAET MOCTEIEHHYIO
(cTyneH4aTo) oTAa4y UM CBOEH M30BITOYHOW SHEpPruu, Kotopas yacTuyHo (40-
50%) mepexoAWT B OSHEPrUI0 TPAHCMEMOPAHHOIO  BJIEKTPOXHUMHUYECKOTO
MOTEHIIMANA, a 3aTEM aKKyMYJIUPYET B CHHTE3upyromuecss Mmosekyinsl AT®. Yacte
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sHepruu 31eKTpoHOoB (50-60%) pacxomyercs B BHJE TeIia, YTO HEOOXOIUMO IS
NOAJIEpKaHUsL ~ TeMIiepaTypbl Tena. IIpoucxXxonuTt compsiKeHuEe MpOIECCOB
OMOJOTNYECKOTO OKUCIIEHUS U OKUCIUTEIBHOTO (hochoprInpoBaHusl.

OCHOBHOI MyTh NEPEHOCA ANEKTPOHOB U MPOTOHOB (ITOJIHAS AbIXAaTEIbHAs
1IET1b) BKJIIOYAET B ce0s1 4 ghepmenmubix KomMniexkca.

Kommneke 1 - nHassiBaercst HAJIH - KoQ (yOuxuHOH)- OKCHUAOpEayKTa3a U
obecreunBaet nepenaydy iektpornos ot HAJTH H* k KoQ.

Kommieke 2 - cykuunat - KoQ -okcumopeaykrasa - KaTalu3upyeT MepeHoc
AJIEKTPOHOB OT CYKI[MHATA (AllMJIOB )KUPHBIX kKuciaoT) Ha KoQ.

@EepMEHTHBI KOMIUIEKC 3 HazpiBaercss KoQ H -uuroxpom c¢ -
oKcuaopeaykTa3a (KOMILUIEKC BC) U nepenaet aekTpoHbl oT KoQ H Ha nuroxpom
C.

depMeHTHBI KOMIUIEKC 4 - MUTOXPOMOKCHA3a, KaTaIU3UPYyEeT MEPEeHOC
ANEKTPOHOB OT IIUTOXPOMA C Ha KUCIOPOJ. B 3TOT KOMIUIEKC BXOAST LIUTOXPOM a
W a3, CoziepIKallKe Ba reMa u asa nona CU?*, KoTopele MeHss BaleHTHOCTh ¢ CUu?*
Ha CU" ¥ 00paTHO, MPUHUMAIOT U OTAAIOT 3JEKTPOHBI HA IIATOXPOM a3, SJIEKTPOHBI
npucoeauHsoTcs K nonam CU?*, a ot Hux Ha Oy.

MexmembpanHoe
NPOCTPaHCTBO Komnnexc | Komnnexkc Il Komnnekc IV

BHyTpeHHan
membpana

MUTOXOMAPHIA i[ R ![

NADH Marpuxc

Komnnekc V

Jlokanu3yeTcs BO BHYTpEHHEH MeMOpaHe MHTOXOHJAPHUM W pacrojaraeTcs
aACCHUMETPUYHO.

[TocnenoBaTENbHOCTh PACHOJIOKEHHUSI KOMIIOHEHTOB [IBIXaTEJIbHON IEnu
orpesensieTcs: O0JIbIIeH UM MEHBIIEH BBHIPAKEHHOCTHIO Y HUX OKHCIUTEIHLHON H
BOCCTAaHOBHUTEIIBHOW CIIOCOOHOCTH, KOTOpas XapaKTEePU3YETCS OKUCIUMENbHO-
goccmanosumenvHulM nomenyuaiom (peaokc noreHuuan). Yem oTpulatesbHee
PEIOKC - TOTEHIIMANI, YeM CHUJIbHEE BOCCTAHABIMBAIONIAS CIIOCOOHOCTH, TO €CTh
CIIOCOOHOCTh OT/aBaTh SJCKTPOHBI, TeM OONbIICH HHEPTHEH ATH DIECKTPOHBI
obnamaroT. HanbompIeit OKUCIUTENBHONW CIIOCOOHOCTRIO (MPUHUMATH DJICKTPOHBI)
obnamaet O, U €ro penoKC-MOTSHITNAT UMEET HauOOJIBIITYIO BETUYHHY.

Ona nocrturaer B LIID - 1,2 B, yTo cooTBeTCTBYET O0CBOOOXKIEeHHUIO 220
k/Ix sHeprun B pacuete Ha 1 monbp HY (52,7 kkan/MoIib) B CTAHAAPTHBIX YCIOBHUSIX
u3MepeHus. B (QU3HOIOTHYECKUX KE YCIOBHSAX B KIETKE OTH BEIUYUHBI
coctaisitoT 380 k/[x i 90 kkan/Mob).

MuroxoHapuanbHas JbIXaTelibHAs LENb YKopauusaemcs B TOM cllydae,
eciu cyocTpar aeruapupyercs: cpasy (piaaBUHOBBIM (EpMEHTOM (C KOEepMEHTOM
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OAJ). IIpu 3TOM 2JIEKTPOHBI U MPOTOHBI C TAKOT0O CyOCTpata cpa3y mepeaaroTcs
yepe3 OAJ] yOuxuHoHy.

Penokc-norenuuan y nogoOHBIX CyOCTpAaTOB BBILIE, YEM Y T€X, KOTOPBIE
okucisitores: HAJ['-3aBUCHMOl J€THIPOTreHa30i, 3amac SHEPrud y 3JICKTPOHOB
MEHBbIIIE, TTOATOMY TPAaHCMEMOpPaHHBIM MOTEHIIUAJ BOZHUKAET MEHbIIICH BEIIMUYMUHbI
U BCJIEJCTBHE 3TOT0 CUHTE3UpYyeTcsl MeHbliee KonuuecTBo ATD- (1,5 Monexyibl).

Oxucnumenvhvim ocopunuposanuem HaszbiBaerca cuHTe3 AT nyrtem
dochopunmupoBanust  AJD,  uUcHOAB3ys ~ SHEPrUI0  TPAHCMEMOPAHHOIO
ANEKTPOXUMHUYECKOTO MOTEHIIMANA, BO3HUKAIOUIETO MPHU OCBOOOXKIACHUU 3HEPIUU
AJIEKTPOHOB B MPOIIECCE MUTPAIIMHU MX IO JIbIXaTeJIbHOM 1enu K BlbixaeMoMy O»

Koagpgpuyuenm ¢pocgpopunruposanus (P/O) 3T0 COOTHOIIEHHUE KOJIUYECTB
uszpacxonoBanHoro Ha cuHte3 AT® ¢ochopa HzPOs u mormomennoro O,. OH
BbIpakaeT 3((PEKTUBHOCTh (DYHKIIMOHUPOBAHUS LIEHM TPAHCIOPTA 3JIEKTPOHOB:
4yeM Bblle KOd(DPUIMeHT, TeM Oonblie cuHTedupyercss AT® B pacyere Ha mapy
NEPEHOCUMBIX 3JIEKTPOHOB. B MonHON nbIxaTtenbHOM 1enu Kodh@UIMeHT paBeH
2,5, B clly4ae )K€ YKOPOYEHHOM paBeH 1,5.

CornacHo xumuocmomuueckou cunomese Mumuena-Ckyraueea OCHOBHBIM
(bakTOpoM COMpsIKEHUsT OKUCICHUS U (HOCHOPUITUPOBAHUS SBISECTCA NPOMOHHUbLLL
epaouenm. YacTb 3HEPrUM 3JIEKTPOHOB OKHUCIEHHOTO CyOCTpaTa B Ipoliecce HX
MUTpAIlid MO  JAbIXaTeJbHOW  IIemu  TpaHCHOPMHUPYETCS B DHEPTUIO
TPAaHCMEMOPAHHOTO 3JIEKTPO-XUMUYECKOr0 IMOTEHIMana, CO34aBaeMOro IyTeM
NepeKaykd TMPOTOHOB M3 MAaTpUKCa MHUTOXOHAPUA B  MeKMeMOpaHHOe
IPOCTPAaHCTBO. B nanpHeliieM NpoTOHBI Yepe3 KaHajl COMPATarIIero yCTponucTBa
BO3BpAILIAIOTCA B MAaTPUKC (3aMBIKA€TCS NPOTOHHBIM LHKJI), KOHUEHTPALHUS
NPOTOHOB  BBIPABHMBAeTCS , MeMOpaHa  paspshkaeTcs, a  DHeprus
TPAHCMEMOPAHHOTO JJIEKTPOXHUMHUYECKOTO TPagueHTa UCIONb3YeTCs NIl CHHTE3a
ATO.

Tpancmembpanusiii  31eKMPOXUMUYECKUL  NOMEHYUAl W  TPOTOHHBIN
NOTEHIMal, MPOTOH - ABMKymas cuina (A pH) - 370 rpagueHT KOHILEHTpaluu
HMOHOB BOJOPOJIa W DIJIEKTPUYECKUX 3apsiioB 10 00€ CTOPOHBI BHYTPEHHEMU
MeMOpaHbl ~MHUTOXOHApPWUWA. DTOT TOTEHIMAJ  CJIaraeTcsi U3  Pa3HOCTH
ANEKTpUYECKUX 3apanoB (A ) paBHoiil okono 0,206 1 rpagueHTa HOHOB BOJIOPO/Ia
(A pH) - oxono 0,056. O6mas Benmuuuna ApH = 0,25 B. [IpoToOHHBINM MOTEHITHAT
BO3HHMKACT MmyTeM mepekaukn H' u3 MmaTpukca B Me:xMeMOpaHHOE MPOCTPAHCTBO 32
CYET OHHEpPruu TPAHCIOPTa »SJIEKTPOHOB. B KaXa0oil TOYKE COMNpPSHKEHUS W
dochopunupoBaHus B MeXMeMOpPaHHOE IPOCTPAHCTBO MOCTyaeT He MeHee 2 H™.

[log conpspkeHMEM MMOHUMAIOT TMPEBpAIEHUE HHEPIHMH TPaHCHOpTa
AJNIEKTPOHOB B TPOMEXKYTOYHYIO (opMy - B DHEPrui0 TpaHCMEMOPaHHOTO
MOTEHIINAJIA ¢ TIOCIIEAYIOMUM UCTIONb30BaHueEM ee st hochopmmmpoBanus AJ[D,
To ecTb cuHTe3a AT®. IIpoTOHHBIA TpaJUEHT CO3JAETCS MyTEM BBITAJIKMBAHMS
HMOHOB BOJIOPO/Ia B TPEX YYACTKaX ABIXaTEIbHOM LIEMU: MPU MEePEeX0ie FJIECKTPOHOB
¢ ®MH H; uepe3 FeS-6enok nHa KoQ, mpu nepexoze snexkrpornoB ¢ KOQH; uepes
FeS-0emokx Ha MUTOXPOM C1 U TIPH TPAHCIIOPTE IJIEKTPOHOB OT IIUTOXPOMA a az K
O2. O1u ydyacTkd 0003HAYEHBI KaK MMYHKTbI COMPSIAKEHUS.
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Conpsicarowjee  ycmpoiicmeo  ABIAETCS  OMOXUMUYECKOM  CHCTEMOM,
ocymiectBisitonient ¢pochopuwnupoanue AJlD (cunres ATD) 3a cuer sHepruu
MPOTOHHOrO moTeHuuana. Jlokanu3zoBaHO OHO B TpUOOBUIHBIX BBICTYIAX
BHYTpPEHHEH MeMOpaHbl MUTOXOHApUH. OmHa 4acTh - 310 OenkoBeiid kanan (Fo) ,
apyras - (F1) - asro depment H'-AT®-cunrerasza. [1oTOK TPOTOHOB dYepes
COMpSATAIONIee YCTPOMCTBO  COMPOBOXKIAET pa3psa MeMOpaHbl U BbIJIEICHHUE
cBOOOIHOM »Hepruu, odycnapnuaeT cuHTe3 AT® uz AJII® u HzPO4. [Ipu stom
MPOUCXOIUT MO0 akTUBHUpOBaHue (hocdara, 160 KOHDOPMALIMOHHBIE U3MEHEHUS
Oernka.

OTu mpoliecchl ABIAIOTCS OOLIMMHU ISl BCEX OPraHMYECKUX CYOCTpaToB,
UMEHHO OHM  HapalaThIBAIOT JHEPrUI0 I MPOLECCOB >KU3HEAESITENbHOCTH,
HapylIeHUE KOTOPBIX MPUBOJUT K PA3BUTHUIO MATOJIOTHYECKUX IPOIECCOB.
[ToaTOMy OY€Hb Ba)KHO JUIsl CTYJEHTOB 3HATh OCHOBBI OMOPHEPTEeTHKH, MPOLECC
OMOJIOTUYECKOTO OKUCIIEHUS U OKUCIUTEIBHOTO (hochopriinpoBaHusl.

Poab AT® B meTaboin3Me U QyHKIMH KJICTKH.

Bce kuBbIe KIETKM HMCHOJB3YIOT B KauyeCTBE «TOPIOYEro» HEOONBIIYIO
MOJIEKYJy TOJ Ha3BaHueM ajieHo3uHTpudochar (ATD). DTOT yHUBEpCATbHBIN
UCTOYHUK DHEPrud TMHUTAaeT OHOJIOTMYECKHE peakiuu, obOecreurBaromme
(GYHKIIMOHUPOBAHKUE KIIETOK M MPOI[BETaHHUE BCEro *UBOro opranuzma. ATO —
HE3aMEHUMBIA «UTPOK» Ha Ouonormuyeckom noje. Monekyna AT®, uzBecTHas
IpeX/ie BCEro Kak YHHUBEPCAJIbHBIM MCTOYHHUK YHEPTHM JJIS BCEX KHUBBIX KJIIETOK,
BBINIOJIHAET TaKXKe KOMMYHHMKATHBHbIE (YHKIUH, BIUSIOUIME HA IOBEJICHHUE
ki1eTok. AT® — noucTuHe Besaecylas MOJIEKYJa, HO €€ BIIMSHUE Ha pasHbIe

TKaHNU W OpraHbl BapbHUPYCT, YTO IIO3BOJICT IIO0O-HOBOMY B3IVIAHYTH Ha

MPOUCXOXKIEHINE MHOTUX 3a00JI€BaHUN M HAMETHTH ITYTH K UX JICYCHHUIO.
S T R

Y B a :

O- O- O- Pubosa |
HO-P~O-P~O-P~0-CH,

i n "

o o o

;—Y‘J

BricokoaHepreTuyec-
kue chocdarTHbie
rpynnbt —

L A0 )
ATD

OOHapyXWIOCh, OTHAKO, YTO 3Ta camas BOCTpeOOBaHHAs YEIOBECYECKUM
OpPraHu3MOM MOJIEKYJa BBINOJHSAET €lle OJHY, COBCEM JIPYr'yl0, HO HE MEHEe
3HAUMMYI0 (PYHKIHIO. Pe3yabTaThl MHOTOJETHUX UCCIIEIOBAHUM MMOKA3bIBAIOT, YTO
AT®, BHe BCAKOrO COMHEHHS, €II€ W BaXHasg CHUTHAJbHAas MOJIEKYJIa,
oOecrieunBaromas CBsI3b MEXKIY KICTKAMH M TKAHSAMH TI0 BCEMY OPTaHHU3MY.
OkasbiBaercsi, AT® — He TOJIBKO YHUBEpPCAIbHBIA HCTOYHHMK JHEPTUU, HO U
YHHUBEPCAJIbHBIN «CBA3HOW.

[Ipeanonoxxenue o aBodHON ponu AT®D ObUIO BHEpBbIE BHICKA3aHO B
Hayasie 1950-x rr. u BOCHpUHSITO 0€3 BCSIKOro sHTy3ua3zMa. OgHaKo 3a MOCieHIe
15 ner mosBMIOCH MHOXKECTBO JTAHHBIX, MPOJUBAKIINX CBET HA TO, KAK UMEHHO

AMSD -
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Monekyiabl AT® BO3AEHCTBYIOT Ha KJIETKY, HAXOASCh HE BHYTPH HEE, a4 CHAPYXKH,
M KaK OHM y4YacTBYIOT B BBITIOJIHEHWU OpraHaMy M TKAHSIMU HMX MOBCEIHEBHBIX
¢ynkuui. [TockonbKy BIMSIHUE JAHHOW MOJEKYJbl HA (DU3UOJIOTHIO OpraHU3Ma U
COCTOSIHUE €r0 3/10POBbsl YHUKAJIBHO MO CBOEH IIMPOTE, CErOAHs J1aOOpaTOpUH B
CaMbIX pa3HbIX CTpaHaX YHOPHO pabOTalOT HaJ TEeM, YTOOBI M3BJIE€Yb U3 ITOrO
CBOICTBAa MAaKCUMAJIbHYIO MOIb3Y AJI1 MEIULIUHBI.

Jo 1929 r., xorma Obuia oOHapyxkeHa AT®, nmo Bcemy Mupy UUIH
WHTEHCUBHBIE TIOMCKH HEYJOBUMOTO BHYTPHUKJIECTOYHOTO HCTOYHHMKA SHEPIUHU.
[Toutn onnoBpemenno Kapn Jloman (Karl Lohmann) u naypear HoGeneBckoii
npemun 1922 r. Orro Meiteprod (Otto Meyerhof) uz MucTutyTa MeaunmHcKkux
uccnenoBanuii Kaitzepa Bunbrenbma B XaiinenwOepre, ¢ OAHONW CTOPOHBI, U
Caitpyc @uck (Cyrus H. Fiske)Bmecte co cBoum acnupantom HMennmamnparamoit
Cy66a Poy (Yellapragada Subba Row) u3 "apBapackoit MEIUIIMHCKON TITKOJIbI —
C Jpyroil, Tmoka3aid, 4YTO Ha BHYTPUKIETOYHBIE MPOIECChl, KOTOPHIE
00ecreynBaloT COKPAIIEHNE MBIIICYHBIX KJIETOK, BIUSAET MOJIEKYJA, COCTOSIIAs U3
aZieHo3MHa (COeIMHEHHUs a30THUCTOI0 OCHOBAHUSA a/ICHMHA C CaXapHBIM OCTATKOM )U
tpex ¢ocharaeix rpynmn. B 1935 r. Karacu Makuno (Katashi Makino) wu3
Jansabckoil OONMBHUIIBI B MaHBWKYPUU TPEIOKUT CTPYKTYPY MOJICKYIIHI,
NPaBWIBHOCTh KOTOPOW MOATBEpPAWIN HecATh JeT cmycts baszun Jlutro (Basil
Lythgoe) u Anexcannep Tonn (Alexander Todd) u3 xumuueckoit jpaboparopuu
KemOpuKcKOTO YHUBEpCUTETA.

3a Bech 3TOT MEPUOJ HE TMOSBHIOCH HU OIHOTO CBUAETENIBCTBA Y4aCTHUS
AT® B mporieccax, MpoTeKAONUX BHE KJIeTOK. CuTyalnus U3MEHWIACHh JIUIIb B
1962 r. Momonoit Helpoduzuonor u3 MenbOypHCKOTO YHUBEPCUTETA B
ABctpanun, bepHcTok, Hccneays npoiecchl nepeaadn nHGOpMaIuu BereTaTHBHOM
HEPBHOW CHUCTEMOH (B YHCJIE MPOYEr0 OHA KOHTPOJIUPYET COKpAIIEHHUE CTEHOK
MOYEBOTO IMY3bIpS M KHUIICYHHKA), OOHAPYKUI KOMMYHHKATUBHYIO CBS3b, B
KOTOpPO#l HE MPUHUMAIOT Y4YacTHsl TaKue OOIIEHU3BECTHBIE HEHPOMETUATOPHI, Kak
alleTWIXOJIUH Wiu HopaapeHanuH. He3anonro no storo (1959 r.) Ilamena Xonton
(Pamela  Holton) w3  KelOpumkckoit  ¢usmosorudeckoir  jgadopaTtopuu
MPEAIO0JIONKUIA, YTO CEHCOPHBIE HEPBHbBIE KJIETKH CEKPETUPYIOT MOJeKylbl ATO,
1 bepHCTOK pemt NpoBepUTh, MOTYT JIM OHU OTBEYATh 38 KOMMYHHUKALIMIO MEXKTY
JIBUTATEIIbHBIMA HEWpOHaMH M MbImamMu. Heob6xoaumo ObLI0 OJOKHUPOBATH
nepepady uHGOpMaAnMM TIAAJKUM MBIIIAM C TIOMOIIBIO  TPaTUIIMOHHBIX
HelpoMenuaTtopoB. Ha skciepuMeHThl yiuio 6ojee JeCATHIIeTHS, U TOIbKO B 1972
r. bepHCTOK cYen BO3MOXHBIM OOHApONOBaTh CBOE TMPEIANOJIOKEHUE O
CYILIECTBOBAHUM «IIYPUHIPTUYECKUX HEPBHBIX KJIETOK», KOTOPBIE HCIOIB3YIOT
AT® B kauecTBe HEpoOMeaUaTOpA.

DNEeKTpUYECKUE HUMIYJbChl, TE€HEPUPYEMbI€ HEPBHBIMU  KIIETKaMH,
PacnpOCTPaHSIOTCS MO BCEU IMHE HEUPOHA, HO JIEKTPUUECKUN 3aps]l HE MOXKET
MPEOJOTETh KPOIICUYHBIA 3a30p — CHHANTUYECKYI0 IIeJIb — MEXAYy ABYyMS
HEUpOHAMU WJIM TEPECKOYUTh C HEPBHOI'O OKOHYAHMS HA MBIIICUHYIO KIETKY.
[locnanusa mepenaroTcsi OT KJIETOK K  KJIETKaM C  TMOMOIIBIO  TaKUX
HEUpOMEIUATOpPOB,  KakK  aleTWIXOJuH,  riyramar,  godamud.  OHH
BBICBOOOXK/IAIOTCS B CHHANTHYECKYIO IIEIb HEHPOHOM, T€HEPUPYIOIIUM
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AMITYJIbCbl, W CBS3BIBAIOTCA C pEUENTOpaMH CIEAYIOIIETO0 HeupoHa. B Hem
MPOUCXOAUT PsSJ M3MEHEHUH, NPUBOIAIIMX B KOHIE KOHIOB K TIE€HEpaluuu
HUMITYJIbCOB, KOTOpbIE HMHUIMUPYIOT COKpalleHHWe WIM pacciaabieHue MBbIIIII.
Takum oOpa3zoMm, uHpoOpMalMs nepenaeTcss OT HEHUpoHa K HEHPOHY B BHUJAE
YEPEAYIOMIMNXCS ANEKTPUUECKUX U XUMUUECKUX Pa3psI0B.

Jloiroe  BpeMsi CUMTANOCh, YTO KaXIbId HEHUPOH BBICBOOOXKIAET
HEUpOMEeAUaTopel  TOJAbKO  ofHOro  Tuma. COOTBETCTBEHHO,  KIIETKH,
CEKPETUPYIOIIUE AalEeTUIXOJUH, Ha3BaIU XOJUHAIPIrUYECKUMHU, JTohaMuH —
nopamuHdprudeckumu U T.a.  Konmenuwmst  bepHctoka 0 Hamuyuum
MyPUHAIPTUYECKUX HEHPOHOB OCHOBBIBAJACh HE TOJIBKO Ha €ro COOCTBEHHBIX
HAOJIIOJICHUSIX, HO M Ha pe3ysibTaTax padboT Helpodr3noaoroB u3 MenbOypHCKOTO
u JIOHIOHCKOTO YHUBEPCUTETOB, B uncie Kotopeix Makc benner (Max Bennett),
I'peitm Komn6emn (Graeme Campbell), Monnu Xoynman (Mollie Holman) u Maiix
Pang (Mike Rand).

Jloiroe  BpeMs CUMTAIOCh, 4YTO KaXJbIH HEHUPOH BBICBOOOXKIAET
HEeWpoMeauaTopbl  TOAbKO  ogHOoro  tuma.  COOTBETCTBEHHO,  KJIETKH,
CEKPETUPYIOIIUE AaleTUIXOJUH, Ha3BaIM XOJUHAIPTUYECKUMHU, JT0haMuH —
nobamuHdprudeckumMu U T.a.  Konmenmuwmst  bepHctoka 0 Hamuyuum
MyPUHIPTUYECKUX HEHPOHOB OCHOBBIBAJIACHh HE TOJIBKO Ha €ro COOCTBEHHBIX
HAOJIIOJICHUSX, HO M Ha pe3ysibTaTax padboT Helpodr3noaoroB u3 MenbOypHCKOTO
1 JIOHJOHCKOTO YHUBEPCUTETOB, B uucie KoTopbix Makc benner (Max Bennett),
I'peitm Komn6emn (Graeme Campbell), Mo Xoynman (Mollie Holman) u Maiik
Pann (Mike Rand).

HecmoTpss Ha MHOXECTBO [aHHBIX B TMOJAb3y Toro, uro AT®
BBICBOOOXK/Ia€TCS HEMPOHAMH MBI KUIIEYHUKA U MOYEBOTO MYy3bIpsS, MHOTHE
HEHPO(DU3UOIOTH COMHEBAIUCh B CYIIECTBOBAHUU HEPBHBIX KIETOK, KOTOpHIC
ucronb3ytor AT® B kauectBe Heiipomenuaropa. CoMHEHHs OBLIM CBSI3aHBI B
IIEPBYIO OYEPENb C TEM, UTO,II0 MHEHUIO YYEHBIX, TaKas Be3JecCyllas MOJIEKysa
BpSAJ M CIIOCOOHA  OCYyIIEeCTBIATH  crnenuduyeckue  Gynkmuu. [lanee,
HEOOXOJMMBIM YCIIOBUEM BBIIIOJHHUMOCTH €10 DOJM HelpoMenuaTopa ObLIO
CYIIECTBOBAHHUE IMOAXOMSIIErT0 PEUENTOPAa HAa MOBEPXHOCTU KIETKU-MHUIIEHU, HO
TAKOBOT'0 HE 0OHapy)UBaJOCh. M TOrna Havalycs ero mouck.

B 1O *e Bpems He IpeKpalaiuch MOMNBITKA BBIACHUTH, KAKUM HMEHHO
obpazom monekyinbl AT®, cekpernpyemble HeMpoHaMU, MEpeaaroT UWHHOPMAIUIO
MBIIIEYHBIM U JApYruM KieTkaM. OCHOBBIBasICh Ha pe3yJjbTaTax HCCIEIOBaHUU,
bepucrtok B 1978 1. mpennonmoxun, uro y AT® um KOHEYHOro mOpoOJIyKTa €ro
paclleruieHns aJICHO3MHA CYIIECTBYIOT pa3/IeJIbHbIE CEMENUCTBA PELUENTOPOB — OH
Ha3Bal ux P2 u Pl coorBercTBeHHO. JlanpHEWIINE SKCIIEPUMEHTHI MTOKA3aJIM, YTO
aktuBauus P2-penentopa mnox aedictBueM AT® mnpuBOOUT K - pa3HbIM
MOCJECTBUSAM, & 3TO 3HAYMUT, YTO, MO-BUAMMOMY, €CTh JBa MHOATHIA JTAHHBIX
penentopoB. bepHCTOK 1 ero coTpyaHUKU Ha3Baiu ux P2X u P2Y.

N Bce ke cama upes, 4TO HEPBHbBIC KIETKU UCHOJIB3YIOT ATD B KauecTBe
HelipoMeauaropa, BbI3bIBAJIA COMHEHHS. Toibko B 1990-x rr. MNOSBWINCH
MOJIEKYJISIPHBIE METO/IbI, C TOMOILbIO KOTOPBIX Cpa3y B HECKOJIBKUX JTa00OpaTOPUsIX
ObUTM uaeHTUGULIMPOBaHbl peuenTopbl AT®, 4To cpa3y MO3BOJIMIIO UCCIIEIOBATH
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BCE MHOroo0Opasue [eHCTBUN, OKa3bIBAEMbIX ATOW MOJIEKYJIOH Ha HEpPBHBIE H
JIPYTHUE KIETKHU.

3anomuure!

e  XpaHunuuiaMu dHepruu B Moisiekyse AT® ciaykaT XUMUYECKUE CBA3U
Mexay Tpems docdharapiMu rpynnamMu. K HUM T[pucoequHEHa MOJEKyJa
aJICHO3MHA, OJHOTO W3 JABYX IIYPMHOBBIX A30TUCTBIX OCHOBAHUW, BXOIAIIUX B
coctaB /[HK

e AT® cuHTe3upyeTcsi B OCOOBIX KIETOYHBIX CTPYKTypax —
MHUTOXOHJIPUSAX.

OnuuM M3 TJABHBIX Y4YacT HUKOB TIpoliecca ciyxaT npotoHbl (H+),
BBICBOOOKIa€MbI€ M3 MOJIEKYJI TJIFOKO3bl MIPU UX pacileIuieHnu. B MUTOXOHApUIX
(1) mpoToHBI y4acTBYIOT B mpucoeanHeHUU ¢GochaTHONW TPyNmnbl K aJeHO3UHIU
dochary (AHD), B pesynbrare yero obpasyercss ATD, KOTOPBIM BBIXOAUT B
ruroruiazmy (2). Ilpu ormennenun or AT® konneBoit ¢ocdarHoit rpymmsl (3)
BBIICJISIETCSL DHEPIHs, KOTOpash UCIOJIb3YeTCs] B YAaCTHOCTH IS CHHTE3a OEKOB.
AJ1® u cBoOoaHBINH PocdaTr BoccoequHAOTCs ¢ oOpazoBanremM AT (4).

B 1990-x rr. mayanuce paboThl HaJ MNpoekToM «['€HOM uenoBekay», u
BCKOpE OBbUIN WIESHTU(DUIIMPOBAHBI T€HBI, KOJIUPYIOIIUE KU3HECHHO BaXKHBIC OCIKU
YeJioBeKa, B TOM 4YHCJIE TEHbBI, KOTOpbIE JETCPMUHUPYIOT CHHTE3 OCIKOB
HeKOTOpbIX AT®-penienTopoB. 3aTeM yAaloCch JIOKAIM30BaTh U CAMHU PELENTOPHI
Ha Pa3IUYHbIX KIeTKax. M3ydeHue curHaibHOU cuctemsl ¢ yuactueM AT® crano
HA4YaJioM HOBOM Hpbl B OOJACTH MEXKKIETOYHBIX KOMMYHUKauui. JlerampHoe
UCCJIEOBAHUE MOJIEKYJISIPHOM CTPYKTYphl IIyPHHOBBIX PELENTOPOB MPHUBEIO K
OTKPBITUIO KPYITHOTO UX CeMeiCTBa U 0OHAPYKEHUIO HAa KJIETOUHOM MOBEPXHOCTHU
IEJIOTO psiia KaHaloB U (EepMEHTOB, MPUHUMAIONIUX ydacTue B nepegaue ATD-
curranoB. Kak u 0xuganock, ObII0 BBISABICHO JBa OOIIMPHBIX KIacca pelenToposB,
HO KaXJbId W3 HUX OBLI MPEACTaBICH ropa3io OOJBIINM YHUCIOM TOJTUIIOB, YEM
npemnoaraioch. Takoe pa3HOOOpa3ue Mmoapa3yMeBaio, 4To KaKIblil U3 MOATHUIIOB
MOKET CTaTh MUIICHBIO JJII «CBOETO» BEIIECTBa, CIIOCOOHOTO BIUATH HA ATd-
CUTHAJIbI TOJIBKO B CrieU(PUUECKUX TKaHAX M KieTkaxX. M ye ceromgHsi moayyeHbl
3TOMY ITOATBEPKIACHUA.
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Kak nokazanm panbHEHIINE HUCCIIEIOBAHMS, MEXaHU3M JEHCTBHS JBYX THUIIOB
pELENTOpPOB  CYHIECTBEHHO paznuyaercs. P2X-peunentopbl  OTHOCATCS K
CyNepCceMENCTBY MOHHBIX KaHAJIOB, OTKPbIBAEMBIX HeWTpomeauaropamu. OQuH u3
Hac (Kak) coBMecTHO ¢ ApyruMu ucciaeaoBarensiMu 0OHAPYKUII, YTO, CBSI3bIBASIChH
c ATO, P2X-perienTopsl «OTKPHIBAIOTCS» B OYKBAJIBHOM CMBICIIE 3TOTO CJIOBA H
o0pa3yloT TpaHCMEMOpaHHBIM KaHaj, MO0 KOTOPOMY B KIETKY YCTPEMIISIOTCS
HaTpUEBbICE U KaJblMEBble HMOHBL. B oTiamume or 3toro peuentopel P2Y mpu
cBa3biBaHUM ¢ AT® 3amyckaroT B KIETKE KackKaJl MEXMOJIEKYJIIPHbBIX
B3aMMOJICUCTBHI, B PE3yJNbTaT€ KOTOPHIX B IIUTOIUIa3My BBICBOOOKIAOTCS
BHYTPHKJICTOYHBIE 3amnachl Kaaplus. 11 B TOM, 1 B Ipyrom ciryyae KaJIbIUA MOXKET
MOBJIMSITh HAa JIPyrue COOBITUS HA MOJIEKYJSIPHOM YPOBHE U M3MEHHUTH TOBEICHHE
KJIETKH.

Monekyna AT® HaxoIUTCS B CHHANTHYECKOMN IIEIN COBCEM HE JIOJITO, HO €€
BJIMSIHUE HA AaKTUBALMIO pEUENTOpa B  OJHUX CIydasX OKa3bIBACTCS
KPaTKOBPEMEHHBIM, IOpPSAKa MWUINCEKYHJI, a B JPYIMX JUIMTCA TOJAMHU.
Hamnpumep, pe3kuil mpuToK B KIETKY MOHOB Kaiblius yepe3 P2X-kaHanbl MOXET
MIPUBECTU K CEKPEIMH TOCIETHEN NPYTUX HEHPOMEIUaToOpoB (4TO HAOII0ATI0Ch B
TKAaHSIX MO3Ta),a BHICBOOOKICHHE JTHUX XK€ MOHOB W3 BHYTPUKICTOYHBIX JICTIO B
pesyiabraTe aktuBauuu P2Y MOXET TNOBIMATH HA AKTUBHOCTH T'€HOB,
OTIOCPEAYIOMUX TMpoJudepanuio KIETOK, U MPUBECTH K M3MCHCHHUSM B TKAHSX,
HMMEIOLINM JOJITOBPEMEHHBIE MOCJIEACTBHUS.
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OIHOBpPEMEHHO C HEHPOMEIUATOPAMU
U3 HEpPBHOM KIIETKH, I'€HEpUPYIOLIEH
VMITYJIBCHI, BBICBOOOKIAIOTCS
Monekyiabl AT® (1), xoTopsle Toxe
nepeHocsaT unpopmaimio. K cexpernuu
curHaibHBIX AT® criocoOHBI U ApyTHe
KJIETKH. Oka3zaBILINCh BO
BHEKJIETOYHOM TnpocTpaHcTtBe, AT
NOABEPraroT csi  (HepMEHTATUBHOMY
pacuierieHno  (2) ¢ oOpazoBaHuEM
cHauana AJI®D, 3ateM AM® u HakoOHEI]
ageHozuHa. Cama Monekyna ATP u
BCE MPOAYKTHI €€  pacCLICIUICHUS
nepeHocsAT UHGOPMAIIUIO OT KIETKH K
KJIETKE, CBSI3bIBASICh co
crienuPUIeCKUMH perienTopaMu Ha UX
noBepxHocTH (3). M3BecTHBI ABa THUMA
AT®-peuenrtopoB: P2X wu P2Y.
Ilocnenuanin PacoO3HAKOT TaKKe
Mosekyibl AII®. AM® u aneHo3uH
cBa3piBalOTCsl ¢ Pl-penenropamu.
[Tpoayktsl pacuierienuss AT® moryt
ocnabisTh  WIM  yCWIHUBATh  €r0
NENUCTBHE;  HAlpUMeEp,  aJCHO3MH,
CBA3bIBasACH ¢ Pl-penientopoM KIIETKHU-
ncrtounuka AT®D, cnocoOeH moaaBiIsATh
€ro BBICBOOOKIEHUE

Mexanusm neictBuss AT® Kak CUTHaJIbHOW MOJIEKYJIbl MPEACTABIISIETCS €I
Oonee CIOXHBIM, KOTJa B JIENIO BCTYMAIOT JPYrHe BHEKICTOUYHBIE CHUCTEMBI
curHanusanuu. M3BecTHO, HampuMep, YTO OOIIMPHOE CEMENUCTBO (HEPMEHTOB MO
Ha3BaHUEeM HKTO-ATda3bl, HAXOAAIIMXCS HA TTOBEPXHOCTH OONBIIMHCTBA KIIETOK,
ObICTPO OTHICTIISAIOT OT MOJeKynbl AT® docdarusie rpynmsl, npeBpamias AT
cHavana B ageHosu"audocdar (AAD), zarem B ageHozuaMoHopochar (AMD), u
HakoHel] B aJaeHo3uH. Kaxnapii u3 npoaykrtoB pacuierieHus AT moxer
JNEUCTBOBATH Ha KJIETKY I10-CBOEMY.

®ycao Karo (Fusao Kato) n3 MeauuuHckoi mkoibl YHUBepcuTeTa J[3uken B
Tokno mnoxkaszan, Hanpumep, 4ro AT@P COBMECTHO C aJ€HO3MHOM Y4YacTBYET B
paboTe HEMPOHHBIX CETEel CTBOJA TOJIOBHOTO MO3Ta, OMOCPENys TaKue BaKHbIE
dusunonorndyeckue (yHKIUHU, KaK JIbIXaHUE, COKPAIllCHUE CEepJIEYHON MBIIIIBI U
paboTy KeNyAOYHO-KHUIIEYHOrO0 TpakTa. VM3BECTHBI M MPSMO MPOTUBOIOIOKHbBIE
curyanuu, korga AT® u aneHo3WH BBICTYNAKOT KaK aHTAarOHUCTHI NP MEpeaayde
CUTHAJIOB: CUTHAJI OAWH — IEPEHOCYMKOB MHOTO.

Bnepseie cnocoOHocte AT® k mepeHocy wuHopManuu  Oblia
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MPOAEMOHCTPUPOBAHA JIJISI HEPBHBIX KIETOK U MbIl. Ho Tenepb Mbl 3HaeM, 4TO
AT® urpaer aHaJIOTUYHYIO POJIb B CAaMBIX pa3HbIX TKaHAX. Ha mpumepe cepuedno-
COCYJIUCTOM CHUCTEMBI MBI MTOKAXKEM, HACKOJIBKO pa3HOOOpa3HBI MO CBOEH MpUpOjIEe
U JUIMTEIbHOCTH MeXaHu3Mbl neucTtBuss AT OT OJHOro HEHWpOHA IPYroMy
aJICHO3UH MOXXET TOJaBIATh BBICBOOOXKIEeHHE AT® B CHHANTHYECKYIO IIEIb
OJIHUM U3 HelpoHoB. Takum oOpa3om, B3aumHoOe BhusiHue 3¢ dextoB ATD, ero
COCTaBJISIFOIINX M BHEKJIETOUYHBIX AKTO-AT®da3 MOXKHO paccMaTpuBaTh KaK OCHOBY
CaMOpPETYJIMPYIOLIECUCS CUTHATLHOU CETH.

CoBMeCTHOE BIIMSIHUE Ha KJIETKY OKa3bIBalOT HE TOJbKO AT® u mpoayKThl
€ro pacuieruieHusi; B HepBHOW cucreme y AT® ectb M Apyrue MmapTHEPHI, B
OTHOIIIEHUHU KOTOPBIX OH JEHUCTBYET KakK KOHeWpomenuarop. Takoe sBIECHHE,
oOHapyxeHHoe bepHcTokoM emie B 1976 r., OMOIJIO ONMPOBEPrHYTh YCTOSBILEECS
MHEHHE, UTO JIF0OOM HEHPOH cuHTe3upyeT, 3anacaeT u Boi- BUJIbI PEITETITOPOB
N3BecTtHb! nBa Buaa peuentopoB AT®. Pe- nentopsl P2X — 3T0 KanblUUEBbIE U
HATpU €BbI€ MOHHBIC KaHAJbl, OTKPHIBAIOIIUECS B OTBET Ha cBs3bIBaHUE ATD ¢ ux
BHEKJIE TOUuHOW 4dacThio. Korma monekyna AT® npu coeauHSAETCS K PELENTOpY
P2Y, 3amyckaer cs KackaJl BHYTPHUKJIETOYHBIX CHUTHAJbHBIX IMPOILECCOB, B
pe3yibTaTe 4ero MOHbBI Kallb 1S BHICBOOOXKIAIOTCS U3 BHYTPHUKJIETOY HBIX JIETIO B
uToruiazMy. B 00ouX ciydasiX MOBBINICHHUE KOHIICHTPAIIMM WOHOB KaJbIlUsi B
KJIETKE MOXET MPUBECTU B YACTHOCTH K KPATKOBPEMEHHOMY COKPAIIICHUIO MBIIIII.
AxTtuBanus P2Y MoeT HHUIMHUPOBATh pa3 HOrO poJa MEKMOJIEKYISIPHbIE B3aUMO
NEUCTBUS. U W3MEHEHHE T'E€HHOW aKTHBHOCTHU, YTO BBI3BIBACT JOJIOBPEMEHHBIC
s dexTr, HAaTpUMeEp KIETOYHYIO Mpodudepalio cBoOOXKIAAET BCETO OAUH THUII
HEWpoOMeauaTopoB. HakoIIeHO MHOXKECTBO CBUAETEIBCTB B IOJIB3Y TOrO, 4YTO
ATP 0OBIYHO BBICBOOOKIAETCS COBMECTHO C TaKMMH HEWpoMmeauaTopaMu, Kak
BCEM M3BECTHBIE HOPAJPCHAIMH MW AaUCTWIXOJWH. Bnepsble KoHUENIuUs
KoHelpomeauaTropa Obuta BbIABUHYTAa OTHOCUTENbHO AT®. CeromHs M3BECTHBI U
apyrue mnpumMepbl mnojgobHoro maptHepctBa: 'TAMK wu riummuH, nodbamuH u
CEpOTOHMH, allETWIXOJUH U riayraMaT. Mel uMeeM 31ech elie OJUH INpUMep TOro,
KaK HCCIICIOBaHUE CHUTHaIBHBIX (yHKIUA AT® 10 MOrjio BBHISIBHTH Oolee
YHUBEpCAIbHBIE (U3HOJOTUYECKHE 3aKOHOMEPHOCTH W HAMETUTh HOBBIC
HAIpaBJICHUS PAa3BUTUA JIPYTUX OOJacTeil. YBenWueHHWE TOKAa KPOBH BBI3BIBACT
CIABHUI DHAOTEINAJIBHBIX KJIETOK, BBICTHWIIAIOIINX CTEHKH KPOBEHOCHOI'O COCYZa; B
pe3ylib TaTe U3 KIETOK BBICBOOOXKMAIOTCS MOJeKyinbl AT®, KoTopble aKTUBUPYIOT
perenTopsl  OMMKAWUIINX KJIETOK. B OTBET OHM CEKPETUPYIOT OKCHJ a30Ta,
KOTOPBIM CIOCOOCTBYET PACIIUPEHUIO COCY/IA.
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BU[bl PELIENTOPOB v
ki NEUCTBUE ATO HA ATO cananmaTca  Manepsasuicaobox: Y

VasecTHyl 84 Buaa peuentopos ATO, Pe. PoX- ATO
Leops P2X— 310 xareuneume rarpn | KF OBEHOCHYIO CHCTEMY CP2X-peyentopon  pATCAAT

88bi8 MOHHLIE KAHANI, OTKPbIBAKINECH

B 0T86T Ha CBRIbIBANNE ATO ¢ nx anekne- () Cyxerue » MeiwesHog
TouKof vacTeo. Korga Monexyna ATO npn-( - KneTKit

5 K peLentopy P2Y, .| KneTkucumnarnyeckon
piguoiids e HBPBHO CHCTEMb BbICBOBOX:-

cumucmmm T&,’:&"ﬁ: :owm paior ATO v Heiipomepvarop
415 BHICBOBONARIOTCR 1A BHyTpAKneroy-|  AADEHANKH. ATO Caasbiaaer-
Hbix A8N0 8 LiTonnaauy. B oSoux cnyvany | O COCBOMMMUpEBMTOpamK  Cocyn

NOBLLIBHIR KOHUBHTPALHM MOHOBKANbUMA | HA CTEHKAX KDOBBHOCHbIX Cyxaerca
B KNGTKE MOXET NPUBECTH B YACTHOCTH |  COCYAOB M BbI3bIBABT MX

K KpATKOBPEMEHHOMY COKPALUEHMO Msilul, |  BbICTOB CyXeHue

AXTHBALHR P2Y MOXET WML MMPOBATS Pas-

H0ro posa m::mynmm B3AUMO-|  Iunorenvanshbe Nocssmeaercs @ Pacwmpenve <

REHCTBIA Y HiAG FBHHOM AKTHBHOCTH, |  KNATXH N0 CABUTO- ar

WOI”MTWWNI QBIMBOGROA &:MM gg:::&lgﬁm(my mmm:x::m#&m

HRNPYMp KNGTORND pUIMDEp Lm0 ' VAT e KpOBGHOCHORD COCyA: BBy

Vior xanetats O TATE H3 KNETOK BLICBOBOXARIOTCH

MOneKynsl ATO, KOTOPLIE BKTUBHPYIOY
peuentopk Gnuxaiwix knerox. B oreer
OHH CKDETHDYIOT OKCHA A30TA, KOTOPIA

CNOCOBETBYET PACLUMPENWIO COCYRA

V3 noBpexaeHHbX /7
KNATOK BbiCROGOX: 4 /
pReTcaATo

SHpoTanKansHbe
KN&TKH

Cocyn
pacwupaeTes

® O6paaoeatme crycrkoe »

ATO, BblLUBWIA U3 KNTOK B MBCTE NOBPAX AR«
HiA TKaKW, pacwiennaerca 4o ALD. ALD caasbl- HA NOBBPRHOCTH
BAGTCS C PALENTOPAMH HA NOBEPXHOC TH TPOMG - TpoMbouwra
LYTOB, T8 ArpErMPYIOT 1 0BPA3YIOT KPOBRHLE

LPVETKM. AAKVNANURA I IMA NAKY 069a_3y_nomcrycr 'f“ -
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Eﬁr - o Poar AT® B mopuep:kaHuu
. T
. HOpPMBI U 00pBHOE C MATOJTOTUSIMH.

= s

< AT® mnpuHHMaeT ywacTue B

e o GYHKIIMOHUPOBAHUU BCEX ATH
OpraHoB 4YyBCT. Tak, IOKa3aHO, YTO
peuentopsl AT® Ha NOBEPXHOCTH

HEPBHBIX KJETOK B CETYATKE IJias3a
pearupyrort Ha uHdopMmaruio,
oren e Xre MOCTYIAOIYKD  OT  TAJIOYEK U
SN, s KOJIOOUEK (KJIETOK, BOCIIPUHUMAIOIIUX
“& CcperoBbIe curHaiiel). B cBoto ouepens,
HEPBHbIC KIJIETKH CeTUYaTKu
ucnofib3ytorT AT® U aueTunixoiauH B
Ka4eCTBE KOHEUPOMEIAUATOPOB A
nepegayn  uHOpMaMK B LEHTPHI

Bar

G )}MWG

(= — MNoopege mne

ATD Covcs BT,
C P2Y-w FPT-

PEAM HA NOSSE NisDC T
De L3O TO MDA
MMM G RIX KOG TOK T

e NMponundepauw

KNeToxK a

csriod tiom e aglasil et ey it TOJIOBHOTO MO3ra, OTBEYAIOIIME 3a €€
S2r0Tem moniexynes AT, Orn CaRILEBS0OTES C© DeUenTO-
e Vo CRp O ot P, B By P TS SA 00pabotky. IlomMuMO TOBCEIHEBHOMN

TOOMIOATIA NOATODHOE Cyareie AP TeNMNn — DeCTenO3

pabotel AT®, 1o JaHHBIM HECKOJIBKHX
IPYII  Y4YEHBIX, Yy4aCTBYeT  Kak
CUTHAJIbHAsE  MOJIEKyJa B  O4YEHb
BAKHOM aKT€ B IIPOLIECCE Pa3BUTHSAL
AMOpHOHA — dbopmMupoBaHUU
3pPUTEIBLHON CUCTEMBL.

Hukonac [e#in (Nicholas Dale) u3 Yopukckoro yHuBepcuTeTa B AHTIIUH
BMECTE€ CO CBOMMH KOJUJIETaMH TOKa3aj, 4To BbIcBOOOXIeHue ATd B crtporo
OTIPEJICTICHHBIA MOMEHT Pa3BUTHUSI YMOPUOHA JCHCTBUTEIBHO CIYKUT CUTHAIIOM K
Havyairy QopmupoBaHus ri1a3a. Takyio K€ pojib OH UTPaeT B Pa3BUTUU YIUTKU
BHYTPEHHEr0 yXa — CTPYKTYpbl, OTBETCTBEHHOM 3a BocrpusTtue 3Byka. AT
y4acTBYeT B paboOTe CIyXOBOIO ammapara M y B3pociioro 4enoseka. [lomocTe
VIUTKA BbICTWIAIOT 10 50 ThIC. BOJIOCKOBBIX CEHCOPHBIX KIETOK, M MPUMEPHO
nosioBuHa n3 HUX uMetoT AT®-perentopsl, KOTOphIE, KaKk ObBUIO MOKAa3aHO, B PAJE
CJIy4yaeB OIOCPENYIOT HMMIYJIbCAallMI0 HEWPOHOB. Jlanee, BKyCOBBIE COCOYKM Ha
KOHYMKE s3bIKa HecyT P2X-penentopbl, OnmoCpeayronye BKYCOBBIE OIIYIICHHS.
Cero Kunnamon (Sue C. Kinnamon) m ee KoJuleTh M3 YHHMBEPCHTETa IITATa
Konopago B xoae XOpomo HpOAyMaHHBIX M OPraHU30BAHHBIX JKCIEPUMEHTOB
nmpoaeMoHCcTpupoBaind, 49ro AT® mnpencraBmseT co0OM JKM3HEHHO BaXKHBIN
HEUpOMEANaTop, MepeIaroInN CHUTHAJIbI oT BKYCOBBIX COCOYKOB
COOTBETCTBYIOLIMM HEPBHBIM KJIETKAaM, M YTO MBIIIH, JuIneHHble P2X, - u P2X3-
pPELEenTOpOB, HE CITIOCOOHBI K BOCIIPUSTUIO BKYCA.

NuTtepecHO, 4TO Takue ke PerenTopbl OMOCPENYIOT HEKOTOpbIE OOJieBbIE
OlIyIIeHUsI. MHOrue 3HAIOT HE MOHACJBINIKE, YTO MOJKOXKHblE MHbeKIUU ATO
BecbMa OosiesHeHHbl. HenaBHo rpynma ¢usunonoroB u3 Illkonsl MeauiMHBL,
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CTOMATOJIOTMHU U OMOMEeIUIMHCKUX HayK npu KoponeBckom kostemxe B JIoHa0oHE
MoKasajia, 4ro 0O0Jib BO3HHMKAET B pe3ylibTare akrtuBanuu P2X-penentopoB B
HEpPBHBIX OKOHYAHUSAX B KOXE, OMNOCPEAYIOIIMX TAKTUIbHBIE M 0OJIeBbIE
omyienusd. Cesazp AT® ¢ apyrum BuaoM OOJM, a UMEHHO BO3HUKAIOUIEH HpH
MOBPEXKIAECHUN HEPBOB, MMEET WHOW XapakTep. OKCHEPUMEHTHI, IMPOBEIACHHBIE
Kamzyxune Wuoye (Kazuhide Inoue) u3z VYuusepcutreta Kiocro B SnoHun u
Maiikiom  Canrepom  (Michael  Salter) wu3  YuuBepcutera  TopoHTO
CBUJIETEIIbCTBYIOT, YTO B 3TOM ciydae npoucxoauT aktuBauus AT®-penentopos
Ha MOBEPXHOCTH KJIETOK MHKPOIJIMU B CIIHHHOM MO3re. MUKpOIns B CBOKO
ouepellb CEKPETUPYET MOJIEKYJIbI, KOTOPBIE pa3/lpa)katoT HEPBHBIC BOJIOKHA, YTO U
BBI3BIBACT XpOHUYECKYI 0016 (cMm.: @unac JI. HoBeie mogo3peBaeMbie Mo Ay O
xpoHuueckoit 6omu /BMH, Ne 1, 2010).

Vxe ceiluac HekoTopble (hapMaleBTHUECKUE KOMIIAHUM HaMEpEeBaIOTCS
UCIIONIB30BaTh P2X-penentopsl B KaueCTBE MHIIEHEN ISl HOBBIX JIEKAPCTBEHHBIX
CPEJICTB MPHU HEBPOJIOTMUECKUX OO0JISIX U OOJIAX, COMPOBOXKIAIOIINUX Bocnianenue. 1
ATO TOJBKO OJHA U3 BO3MOXKHBIX oOnacteit npumeHenuss AT® uiam ux penentopos
B MEIULMHCKUX LEeMIX. B ToOM ke psaay HaxoaTcs CepAeyHO-COCYIUCThIE
3a0oneBanus. UTOOBI MOHATH MPUUYUHY, HY>KHO MPOCIEIUTH, YTO MPOUCXOJIUT MPH
TakuX TnaTtojorusax. KieTku, noayduBIIve (QU3NYECKUE TMOBPEXKICHUS WU
HENPABWIBHO (PYHKIUOHUPYIOIIKUE, MOTYT BICBOOOXAaTh AT® B MEKKIECTOUHYIO
cpeny. HacTto 3TO CIIy>)KUT CUTHAJIOM JUJIsi OpraHu3Ma K BKJIIOYEHHUIO MEXaHM3MOB
penapaiyu, B YaCTHOCTH K BBIPAOOTKE B MOBBIIIIEHHBIX KOJIHMYECTBAX TPOMOOIIUTOB
U 00pa3oBaHHI0 CTYCTKOB KpPOBH, OCTAHABIMBAIONIMX KpOBOTEUYEHHE. Y
TPOMOOIIMTOB ~ UMEIOTCS  peuentopel  noaTtuma P2Y12; wux  akrtuBanus
BHEKJIETOUHBIMU MoJeKyJaMu AT® u BbI3pIBaC€T Takue M3MEHEHHUS B KIIETKaX,
KOTOPBIE YCKOPSIIOT O00pa3oBaHWE CTYCTKOB. JTH K€ COOBITHS JieKaT B OCHOBE
BO3HUKHOBEHHUS TPOMOOB B KPOBEHOCHBIX COCYJaX, YTO MOXET TMPUBECTH K
UH)APKTY WM UHCYIBTY. YK€ CO3/IaHO JICKapCTBO-«OI0KOACTEP» 1O Ha3BaHHEM
KIIOTU0TPeEN, KOTopoe Oiokupyet perentopsbl P2Y 12.

ATOD

B xkauectBe Helipomeanatopa AT®D HENOCPEACTBEHHO YYacTBYIOT B
(YHKIIMOHUPOBAHUU TOJIOBHOTO MO3ra U CEHCOPHBIX PELENTOPOB, a TaKXKe B
perynsuuu pabOoThl MBI M JPYTUX OpPraHoB W TKaHeW. BricBOOOXKOasich W3
KJIETOK, HE OTHOCSIIUXCS K HEpBHOU cucrteme, AT® 4acTo CIyk’UT «CIYCKOBBIM
KPIOUKOM» I 3alIUTHBIX peakuuid. Huske mnpuBeneHbl HEKOTOpPHIE MPUMEPHI
neiictBusi AT® Ha pa3audHbIe OpraHbl M TKaHU. B ogHUX cimydasx 3T QyHKIHH
YK€ YCTaHOBJIEHBI, B IPYTUX U3YYarOTCS.

MO3I'. AT® onocpenyeT CBs3b MEXKAY HEHPOHAMH, a TaKXKe MEXKIY
HEeHpOHaMH W KJeTKaMu Tiuu. MapopManus, mepeHocumasi STUMUA MOJICKYJIaMHu |
MPOAYKTOM HUX PACIICTUICHUS! aJ€HO3UHOM, BIIUSET HA COH, MaMsTh, 00y4aeMOCTb,
JIBUTATEJIbHYIO aKTUBHOCTb. A €CJIM CUTHAJ CIUIIKOM CUJIBHBIN, MOXKET pa3BUThCS
SNUJIENICUS WU JApyrue ncuxuueckue pacctpoiictBa. ATD cnocobcTByeT
3QKMBJICHUIO PaH, HO B TO K€ BPEMs MOJKET 3aIlyCKaTh MPOLECC amonTo3a IpHu
HEHpOoJereHepaTUBHBIX 3a00JIEBAHUSIX.
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CEHCOPHBIE OPI'AHBI MW BOJIEBBIE OINYIWEHUA. ATO®
pEeryJaupyeT, a B HEKOTOPHIX CiIydasX MEPEHOCUT HMH(POPMAIMIO OT CEHCOPHBIX
HEpPBOB IJ1a3, YILIECW, HOCA U fA3bIKA B I'OJIOBHOM MO3I. YUYacTBYET B Iiepenade B
TOJIOBHOM MO3T OOJIEBBIX CTUMYJIOB.

CEPIILIE. Monexynbl AT®, BeicBOOOXK1aeMble BMECTE C HOPAJIPECHATUHOM
HEpBHbI MM KIETKAMU BErE€TATUBHOW HEPBHOM CHCTEMBI, CTUMYJIUPYIOT
COKpallleHHus cepAeuyHol Mblmel. Hapymenus B paboTe 53TOM CUTHajdbHOM
CHCTEMBI BBI3BIBAIOT APUTMUIO U U3BMEHEHUE apTEPUATIBHOTO JABJICHUS.

JIPYTUE OPT'AHBI. AT®, BbIcBOOOXKIAaE€MbI HEPBHBIMH KJIETKAMU
KUAIIEYHUKA,  CIMOCOOCTBYET  COKpAILEHHIO €ro CTEeHOK U CEeKpeluH
MUIIEBAPUTENbHBIX (PepMeHTOB. AT® yuyacTByeT TakKe B PEryJsiuu SPEKIuH,
COKpAIlIEHUH CTEHOK MOYEBOTO ITY3bIPS.

KOCTHAA TKAHbB. AxktuBauus AT®-peuentopoB CTUMYJIUPYET
IpOIECChl  BOCCTAHOBJIEHMUSI KOCTHOM TKAaHM M TMOJABISET TMPOIECCHl €€
pa3pylIcHUs.

KOXA. Axrtuanus AT®-penentopoB cioCOOCTBYET 3aKUBJICHUIO PaH, a
TaKXe€, BO3MOXHO, YYaCTBYeT B HOpPMaJM3alMM MPOIECCOB  KJIETOYHOMU
nposudepanu Ipu Takux 3a00JIeBaHUAX, KaK TICOpHUa3 U CKICPOIACPMUSL.

NMMYHHAS CUCTEMA. Monekynbsl AT®, BeIxoasiine U3 KIETOK MpU
MOBPEXKJCHUSAX TKAHEH, CTUMYJIHUPYIOT KJIETKM HMMMYHHOW CHUCTEMBI K 3allyCKy
BOCIAJIEHUs — 3alllUTHON peakuuu opranu3zMa. OJHAKO CIUIIKOM CHIIBHOE H
JUTUTENIBHOE BOCHAJIEHUE MOKET NPUBECTH K HEKENATEIbHBIM IOCIEICTBUSIM,
HanpuMmep peBMarougHomy aptputy. ATD B kaduecTBe nepeHocunka HHGOPMaIUK
MIOMOTaeT KJIETKaM UMMYHHOW CHUCTEMBbI YHUYTOXATh KIETKHU, WHOUIUPOBAHHBIC
NaTOTEHHBIMU OaKTEepUAMHM, MpeaoTBpallaeT crumynupytomiee neiictsue ATO, a
HECKOJIbKO CXOJIHBIX IIPENapaToB MNPOXOAST MOCIEAHUE CTAIUUd KIMHUYECKUX
ucnbiTanui. Emie oIHO 1mose JIesTeabHOCTU sl Tepanuu, HaieileHHoH Ha AT,
— numeBapurenbHas cucrema. Jxerime Nannuran (James J. Galligan) u npyrue
COTPYIHMKM  YHUBepcuTeTa ImTata Mwuuuran nokazanu, uro AT,
BBICBOOOJK/IAEMBI M3 HEPBHBIX KJIETOK KHIICYHHKA, CBs3bIBaeTcs ¢ P2X- n P2Y-
peLenToOpamMyu CTEHOK M Y4YaCTBYET B PETYJSIUMM UX PUTMUYHBIX COKpPAIICHUM,
MPOTAIIKMBAIOMIMX NUILY IO KUIIEYHOMY TpakTy. OJIHOBPEMEHHO MOJICKYJIbI
AT®, cesaspiBaromuecs: ¢ P2Y-perientopamMu Ha MOBEPXHOCTH KIIETOK, KOTOpbIE
BBICTWJIAIOT TMOJIOCTh KHILIEYHUKA, YCUJIMBAKOT CEKPELUIO IHUILEBAPUTEIbHBIX
depmenToB. BemecTBa, IeHCTBYIOIIME HA O3TH PELENTOPHl M BIHUAIONINE Ha
yYKa3aHHBIC MPOIIECCHI, MPEACTABISIOT OONBIION HHTEpEC s (hapMaleBTUYECKUX
KOMIIAHMM KaK BO3MOXHBIE KaHAWAATbl HAa POJIb JIEKAPCTBEHHBIX CPEACTB,
HAaNpaBJIEHHBIX HA YCTPAHEHHUE CHUHIPOMA Pa3APaXKEHHOW TOJICTOM KWIIKU U €1l
Oomee cepbe3HOi martonorun — 6one3nn KpoHa.

Tor ¢akr, uto AT® yuacTByeT B MOAAEPKAHWH HOPMAIBHON pPabOTHI
MHOKECTBA OPTaHOB U TKAHEW, MPEANOJIaracT BO3MOKHOCTh €ro NMPUMEHEHUS JJIs
JICUEHHMS 1IEJIOTO Psifla pacCTPOMCTB: OOJIe3HEW MOYEK, KOCTeH, MOYEBOT'O IMy3bIPA,
KOKH, HEBPOJIOTUUYECKUX U MCUXUYECKHUX marojoruil. U yto eme 6osiee BaKHO —
AT®, BO3MOXKHO, SBIAETCS OJHUM M3 €CTECTBEHHBIX 3AIIMTHUKOB OpPraHu3Ma OT
oHKosiornueckux 3abosieBanui. Eme B 1983 r. Onumeszep Panomopt (Eliezer
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Rapoport), paboraBmmit Torma B MenunuHckod mkoiae  bocTtoHckoro
YHUBEpPCUTETA, cOoOOUMI 0 crnocoOHOCTH AT® yHUYTOXKATh PAKOBbIE KIIETKH.
HoBocTh Obla BocmpuHSITA C OOJBIIUM CKENTHUIIM3MOM, HO C T€X MOp cpasy
HECKOJBbKO Ja0opaTOpuii HE3aBUCHMO Jpyr OT Jpyra nokazanu, yto ATO
JNEUCTBUTENIBHO MOAABIIAET POCT OMYXOJIEH, B YACTHOCTHU MPEACTATEIBHON KENE3bI,
MOJIOYHBIX JK€JI€3, MPAMON KHUIIKH, SIMYHUKOB, MUIIEBO/IA,a TAKKE OCTAHABIMBAET
pa3BuTue MesnaHoMbl. CurHasibHas cucrema ¢ yyactueM AT®, ¢ OIHOW CTOPOHBI,
BBI3BIBACT AaloONTO3 PAKOBBIX KJIETOK, a C JpPyrod — CHOCOOCTBYeT
g depeHnranum KJIeToK, ¥ BCE BMECTE ATO 3aMEISIET POCT OITYXOJIH.

Jl71st Toro uToObl HOBBIE cBeZieHUs O GyHKIUAX AT® HanM NpakTUYECKOe
NPUMEHEHUE — UMEETCS B BUJY CO3/IaHUE JICKAPCTBEHHBIX MPENAPATOB, TOTOBBIX
K YHNOTpeOJeHUl0, — MNpHUAETCS NpojenaTh orpoMHyro paboty. Ho yxe ceifvac
MHOTHE  Hay4yHO-UCCJEeJOBaTeIbCKUEe Jiabopatopuun U (apMarleBTUUYECKUE
KOMITAHUM aKTUBHO 3aHUMAIOTCSI TIOMCKAMH BEIIECTB, KOTOPbIE HM30UPATEIHHO
BIUSIM OBl Ha ONpeACICHHBIC MOATHIBI perentopoB AT® wim OIOKUPOBAIH
pacuierienne AT® nocie ero BICBOOOKIEHUS U3 KIETOK.

AT® — Bezaecynipb

VYyactue AT® B paboTe cambIX pa3HbIX CUTHAJIBHBIX CUCTEM CTaBUT IEpe]]
UCCIIeIOBAaTEIsIMU 10 KpailHell Mepe OAHY Cephe3Hylo MpoOJeMy: CO3JAaHHe
JIEKApCTBEHHBIX CPEICTB, HAICICHHBIX HAa €JIWHCTBEHHBIM OpraH WA TKaHb.
Bo3MoxkHO, pemuTh ee MOMOXKET pazHooOpaszue CyObeAMHUYHBIX KOH(UTypammii
AT®-penieniTopoB y pa3HbIX BUJIOB KJIETOK M TkKaHeW. bammxut Kak mbiTaeTrcs
ceiyac CKOHCTPYUpPOBaTh HCKycCTBEHHble AT®-penentopbl, KOTOPbIE MOYXKHO
ObUI0O OBl BCTPOUTH B KIETOYHBIE MEMOpPAHBI In VItro WU JaXe B KIETKH
71a00paTOPHBIX KUBOTHBIX. JTO MO3BOJIUT BBISIBUTH IMOCIEICTBUSI MUHUMAIbHBIX
U3MEHEeHUH (YHKIUH penenTopoB. ECTh M Apyrue moaxonabl K HaIlpPaBICHHOMY
u3MeHeHnI0 ¢GyHKIoHHpoBaHUsT AT® kak CUTHAIBHOW MOJEKYJbI M H3YYCHUIO
€ro MoCJEACTBUM Ha YPOBHE OPraHU3Ma.

OmHOo W3 HENaBHUX MOCTHXKeHMH mnociequux 20 jger B TOW oOJiacTu
UCCJICIOBAaHUN, O KOTOPOM HJET peub, — ompenenenne IpukoM ['yokcom (Eric
Gouaux) u3 OperoHCKOro YHHMBEPCUTETAa KPUCTAIIIMYECKOW CTPYKTypbl P2X-
KaHalla y pbIOKM JaHWO pepuo. Temeph MBI MOXKEM MPOCIEAUTH 3a pPaboTOM
JAHHOI'O PELENTOpa Ha aTOMHOM YpPOBHE U MOHATH, Kak ocyuiectBiusiercss ATO-
CUTHAJIU3alMsl OT MOMEHTA CBSI3BIBAHUSI MOJIEKYJIBI C PELENTOPOM 10 MOMEHTA
MOJIYYCHHsI CUTHANA TENON (PU3HOIOTHIECKON CUCTEMOM. DTO MOMOXKET TaKkKe B
ITOMCKE HOBBIX JIEKAPCTBEHHBIX CPEJCTB LEJIECBOrO JCUCTBUS.

HenaBno AT®-penentopsl ObITM OOHApPYXXEHBI Y PACTCHUH H TaKUX
MPOCTEHIINX OPraHU3MOB, KaK CHUHE-3€JICHbIE BOJOPOCIH, aMeObl U IIUCTOCOMBI,
YTO OTKPBIBAET HOBBIE BOBMOXXHOCTH B OOpPHOE C 3a00JIEBAaHUSIMU PACTCHUN U JJAXKe
HAJEeT TPUMEHEHHE B CEIbCKOM Xxo3sicTBe. Hanmumume cucrem ATO-
CUTHAJIM3alMU Yy Pa3HbIX (OPM KU3HH, NAJNEKO OTCTOSIUIUX JAPYr OT Apyra 1o
YPOBHIO CJIOKHOCTHU, HABOJUT HA MBIC/Ib, YTO KOMMYHHUKAaTUBHAsA (YyHKIIHUS
nosisuiiach y AT® tak e JaBHO, KaK U CIIOCOOHOCTH 3aracaTh Y3HEPTHUIO.

Mp1 ¢ yioBIEeTBOpEHHUEM HAOJIOAAEM 3a TeM, KaK U3MEHSETCS] OTHOLICHUE
K curHanbHOM ponu AT®. 50 ner Ha3azg cama 3Ta Wes CUMTAIach HECEPHE3HOM, a
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ceroguss k AT® mnposiBisieT WHTEpEC Bce OMoJIOrudeckoe coodiiecTBo. Mbl
YBEpEHBI, YTO KOrJa-HUOYyab BO3MOXHOCTHU AT® packporoTcsi B MOJHOU Mepe U
MOCITYKaT YIYYIIEHUIO KaueCTBA KU3HU JIIOJIEH.

MuxkpocoMaibHOe OKUCJIeHHe U OMoornyeckue (PyHKUMH KUCJI0POAa
B 3TOM Mpolecce.

MukpocoMbl - MOPQOJOTrHYECKH 3aMKHYTbIE BE3UKYJbl, B KOTOpbIE
MpeBpAIlaeTCs SHIOMIA3MAaTHUYECKUN PETHKYJIYyM IpPH TOMOTEHU3AIUI TKaHEH.
CrnenoBarenbHoO, MHUKPOCOMHYIO dpaxuuto, BBIIEIISIEMYIO npu
¢ depeHuraITbHOM HEHTPUPYTUPOBAHUU TOMOT'€HATOB, o0Opa3zyiot
NPEUMYIIECTBEHHO MEMOpPAHbI 3HIOIIA3MAaTUYECKOTO PETHKYJIyMa U HEKOTOPhIE
Ipyrue cyOKJIETOUHbIE CTPYKTYpbI (Hanpumep, pudocoMmbl).

MukpocoMalibHOE OKUCIIEHHE OCYILIECTBIIAETCS (EPMEHTHBIMU CUCTEMAMU,
JIOKAJIM30BAaHHBIMH MPEUMYIIECTBEHHO B MUKPOCOMHOM (hpaklMM TaKUX OPraHoOB,
KaK IeYeHb W HAANOYEHYHHKH, B MEMOpaHaX TIaJKOTO 3HIOIIa3MaTUYECKOIO
petukynyma (OIIP). ®epmeHThl, KaTalU3UPYIOLUIME BOCCTAHOBJICHHE OJHOTO
atoma Mosekyibl O, ¢ o0Opa3oBaHMEM BOJIbI M BKJIIOYEHHE JPYroro aroma
KHACJIOPO/Ia B OKHCIISIEMOE BEUIECTBO, MOJYYWIM Ha3BaHUE MHUKPOCOMAIIbHBIX
OKCHJAa3 CO CMEIIAHHOM (QYHKIHMEH WM MHUKPOCOMAIBHBIX MOHOOKCHUIEHA3.
Oxucnenue ¢ yuacTueM MOHOOKCHI€Ha3 OOBIYHO M3YYaloT, UCIOJIb3Ys MpenapaThl
MUKpPOCOM. B oTiuune OoT MUTOXOHIPHUAIBHOTO OKHUCIECHHMS, T/I€ BEAYIIYIO POJIb,
Kak ObUIO II0Ka3aHO BBIIIE, WIPAIOT PEAKUMU JAETUAPUPOBAHUS, a KHUCIOPOA
ABJIIETCSI KOHEYHBIM AaKLENTOPOM DJJIEKTPOHOB M HCIIOJIB3YETCS JIMUIb IS
o0pa30BaHUs BOJIbI, B MPOLIECCAX MUKPOCOMAIBHOTO OKUCIIEHUS aKTUBUPOBAHHBIH
KHCJIOPOJ HEIMOCPEJICTBEHHO BHEAPSAETCS B OKUcCIseMoe BemecTtsBo. llpu aTom
(yHKIMOHAJIbHAS POJIb MUTOXOHAPUAIBHOIO U MHKPOCOMAJIBHOTO OKHCIEHHUS B
KJIETKE pa3ivdHa. MUTOXOHAPUATIBHOE OKHMCIECHHE - MEXAaHH3M HCIOJIb30BAHMS
KUCJIOpoJa B OHMOdPHEpPreTHYecKuX mporeccax. MHUKpPOCOMaNbHOE OKHUCIEHUE -
MEXaHHM3M HMCIIOJIb30BaHUS KUCIOPO/Ia C "TIACTUYECKUMHU " 1ICIISIMH.

@depMeHTHBIE CHUCTEMBI, JIOKAIW30BaHHbIE B MHMKPOCOMHOHN (pakuuu u
CHOCOOHBIE  HCIOJB30BaTh  MOJEKYJISPHBIH  KUCIOPOJ s OKHUCIICHHS
CHelM(PUUECKUX  OpPraHMYECKUX  COCOUHEHHM, JeNsITCs Ha  OKCUI'EHA3bl,
npucoenuHsomue oba aroma kuciopoga (A + Oz --> AO), U TUAPOKCHUIIA3HI,
MIPUCOETUHSIONINE K CYOCTpaTy TOJIBKO OAMH u3 ABYX aToMoB Oz (A + Oz --> AOH
+ [O]). Bropoii aTom Krciiopoja Ucroiab3yercss o0baHo Ha okuciaenne HAJIDHo.
Hanpumep:

Crepoug (RH) O2
HAA®H,
. H,O
MAPOKCHCTEPOUA
p(ROH) P HAOd
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MuxkpocomMalibHas 191 (bepMeHTOB, OCYILECTBIIAIOIAS
TUAPOKCUIMPOBAHUE, B 3HAYNUTEIIBHON Mepe n3yueHa. OHa COlepKUT UUTOXPOM P-
450, BoccranoBieHHBIM CO-KOMIIIEKC KOTOPOrO MMEET MaKCHUMYM IOTJIOIIECHUS
npu jnuHe BoyuHbl 450 HM, crienuduueckuit (iaBonportens, Bkiovaromui OAJ,
u Fe-Oenok, coaepxamuii HEreMUHOBOE kene3o. CieayeT 3aMeTHTh, 4YTO
dbaaBonpoTeUaAbl U IUTOXPOMBI, KOTOPBhIE (PYHKIUMOHUPYIOT B MHUKPOCOMAJIBHOM
LENU OKHUCICHUS, PE3KO OTIMYAITCA OT (EPMEHTOB MHUTOXOHIPHUAIBLHOMN
NbIXaTeIbLHOH 1IEIIN.

TudpokcunasHsiii KOoMnAeKc
cyyacmuem yumoxpoma Py,

[Fe—Genok; dlT;
V2HAAGH+H*)

H* Hy0 ROH

Puc. 78. CxeMa MexaHU3SMO peaKyuu 2udpoKCUNUPOSAHUSA 8 MUKPOCOMAX.
Fe2+ - soccmanoeneHHaa gopma yumoxpoma P-450; RH - cy6cmpam;
@11 - pnasonpomeud; Fe 6enok - 6enokK, codepxcaujuii HezeMUHOB80E X(eneso0

Ha puc. 78 B obmieit opme mpencrarieHa 1emnb MepeHoca IeKTPOHOB B
MUKpPOCOMAaX, TIPU YYaCTHH KOTOPOW OCYILECTBIsieTCsS TuapokcunupoBanue. Kak
BUJIHO M3 ATOr0 PUCYHKAa, UMEIOTCS JBE TOUKHW 1ienu, rae ydactsyer HAJIDHo:
NEPBBIA pa3 OH MOCTaBISET aTOM BOJOpPOJAA W TMPOTOH Jjisi 00pa3oBaHMs BOJBI,
BTOPOM - OT/AAeT 3JEKTPOH ISl BOCCTAHOBJIECHMs muToxpoma P-450 (B mepeHoce
AJNIEKTPOHA HA IUTOXPOM YYacCTBYIOT (hJIaBONPOTEU] U O€NIOK, COAep aIIHii
HereMuHoBoe xene30). Cunraercs, 4ro UUTOXpoM P-450 BBINONHSET ABOSKYIO
¢ynkiuio. Bo-nepBbIX, OH CBSI3BIBAET CyOCTpAT TUIPOKCHIMPOBAHUSA, BO-BTOPHIX,
Ha HEM MPOUCXOJUT aKTUBALMS MOJIEKYIISIPHOTO KUCIOPOIa.

K uncny 3HIOreHHBIX CyOCTpaTOB MUKPOCOMAIIBHOTO OKHUCIIEHUS CIIETyeT
OTHECTH CTEPOUIHBIE TOPMOHBI U XOJECTEpUH, a Takke, IO-BUANMOMY,
HEHACBHILEHHBIE JKUPHBIE KUCIOTHL. B mocienHee BpeMsl MOSBWINCH yKa3aHUs Ha
BO3MOXHYIO pOJIb PEaKIU MHUKPOCOMAIbMOTO OKUCICHUS B OHOCHHTE3E
MpOCTAarjaHJuHOB. Bennko 3HAaUYeHHE  MHUKPOCOMAJIbHOTO  OKUCIEHHS B
MeTaboJIM3Me JIEKAPCTBEHHBIX CPEJICTB U Psiia TOKCHUECKUX COCTMHCHHM.

1. OcHoBHBIE (pepMEHTHI MUKPOCOMAJIBHBIX 3JIEKTPOHTPAHCIOP THBIX
nenem

MukpocoMalnibHasi CUCre€Ma HE COJIEPKUT PACTBOPUMBIX B IIUTO30J€
OEJIKOBBIX KOMITOHEHTOB, BCe ()EPMEHTHI - MEMOpaHHBIE OCJIKH, aKTUBHBIC IICHTPHI
KOTOPBIX JIOKAJIM30BaHbl Ha LHTOILIa3MaTthueckoil moepxHoctu OP. Cucrema
BKJIFOYA€T HECKOJBKO OENKOB, COCTaBISIOMIMX DSJIEKTPOHTPAHCIIOPTHBIC IIETTH
(LII13). B OP cymiecTBYIOT ABE TaKue IETH, TIEPBasi COCTOUT U3 IBYX ()EPMEHTOB -
NADPH-P4s0 penykrassl u nuroxpoma Passg, BTropas Bkitodaet gpepment NADH-
UTOXpoM-Ds penykTasy, murtoxpoMm bs u emé oauH GepMeHT - cTeapomi-KoA-
necarypasy.
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JuiekTpoHTpancnopTHas nenb - NADPH-Psso peaykraza - umroxpom
P4so. B O0onbIIMHCTBE CydaeB JIOHOPOM AJIEKTPOHOB (€) AJIsl STOM LENH CIYXKHUT
NADPH, oxucnsemsii NADPH-Psso penykrazoit. @DepMeHT B  KayecTBe
MIPOCTETUYECKOM TPYIIBI COAEPKUT 2 KohepMeHTa - (P1aBUHAICHUHIU-HYKICOTH]T
(FAD) u ¢naBuamononykieotus (FMN). Ilpotonst u snextponsl ¢ NADPH
nepexoasT mocieaoBarenbHo Ha kodepmeHThl NADPH-Psso  penmykrasbi
Boccranosnennsii FMN (FMNH») okucnsercs uurtoxpomoM Paso (cMm. cxemy
HITKE).

Hutoxpom Piso - reMONIpoTEnH, COACPKUT MPOCTETUYECKYIO TPYIITY TeM U
UMEET YYacCTKU CBS3bIBAHUS JUISl KHUCIOpoJa U cyoOcTpara (KCEHOOMOTHKA).
HazBanue nutoxpom Pssp yka3biBaeT Ha TO, 4YTO MAaKCUMYM IOTJIOIICHUS
KOMIUIeKca HuToXxpoma Pasg esxxut B obnactu 450 HM.

NADPH+H" FAD .X,FMNH; Fe* (Paso) 0%+ 2H—» H,0
NADP* X FADH, FMN 'X\ Fe* (Paso) 0/7' ROH
RH

NADH+H* Fe*'(bf,)X e* (Paso) 0%+ 2H—» H,0
NAD* X FADHZX Fe*(bs) Fe* (Paso) I ROH

OxkucisieMbIit cyocTpaT (JOHOP 3JEKTPOHOB) IS NADH-HHTOXpOM bs -
penyktazsl - NADH (cMm. cxemy Bbiie). IIportonsr u snektpornsl ¢ NADH
nepexonar Ha KodepMeHT peaykTassl FAD, crienyromum akientopoM 3JIeKTPOHOB
cayxut Fe®" nuroxpoma bs. Ilutoxpom bs B HEKOTOPHIX CIIydasiX MOKET ObITh
JIOHOPOM DJJIEKTPOHOB (€) st uutoxpoMa Paso wim mist  creapoun-KoA-
JecaTypasbl, KOTopas KaTalIu3UpyeT 0Opa3oBaHHE JABOWHBIX CBS3€H B >KUPHBIX
KHCJIOTaX, IEPEHOCS 3JICKTPOHBI Ha KHCIOPOI ¢ 00pa3oBaHueM BOAbI (puc. 12-2).

NADH-mutoxpom bs peaykrasza - AByXJAoMeHHBINH Oenok. ['moOymsipHbIi
IIUTO30JIBHBIA JJOMEH CBSI3BIBAET MPOCTETUYECKYIO Tpynmy - kodpepment FAD, a
€AMHCTBEHHBIN TUApO(OOHBII "XBOCT" 3aKperuisieT OEIOK B MEMOpaHe.

IMutoxpom bs- remcoaepkamuii O€JIOK, KOTOPBIA HMEET JOMEH,
JIOKATM30BAaHHBIN Ha TIOBEPXHOCTH MeMOpaHbl DP, u KopoTkuii "3assKOpeHHBIN" B
JTUTUIHOM OMCII0€ CIIUPATM30BAHHBIA TOMEH.

NADH-mutoxpom bs -pemykraza ©  IIUTOXpOM  bs,  SIBISISICH
"3assKOpeHHBIMU" OenmkaMu, He (UKCHPOBAHBI CTPOTO HA OMPENETIEHHBIX yUacTKaxX
MeMOpaHbl OP 1 M03TOMY MOTYT MEHSITh CBOIO JIOKATU3ALIMIO.

2. OyHKUMOHUPOBaHUE HUTOXpoMa P4so

N3BecTHO, YTO MOJEKYJSPHBIA KUCIOPOA B TPUILIETHOM COCTOSIHUU
MHEPTEH U HE CHOCOOEH B3aUMOJECHCTBOBATH C OPraHUYECKUMH COCIUMHEHUSIMHU.
UToOBI cienath KUCIOPO]l PEaKIIMOHHO-CIIOCOOHBIM, HEOOXOIUMO €r0 MPEBPATUTh
B CUHIJIETHBIN, HUCTOJIb3YSl (PEPMEHTHBIE CUCTEMBI €ro BoccTaHOBIeHUsA. K yuciy
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TaKOBBIX MPUHAIJICKUT MOHOKCUI'CHA3HAas CUCTeMa, coleprkalias HUTOXpoM Paso.
CBsi3pIBaHUE B aKTUBHOM IIeHTpe nuToxpoma Psso munodubHoro Bemectsa RH u
MOJIEKYJIbI KUCJIOPO/Ia MOBBIIIAET OKUCIUTENbHYIO aKTUBHOCTh (DEpMEHTA.

Uuronnasma
NADPH+H' NADH+H"'
NADP* e NAD'
NADPH NADH
UMTOXPOM 0O, UMTOXPOM
Paso RH @ 5 PeayKTasa
eayKTas j‘OH bs
Luroxpom Creapoun-KoA-
Paso Aecarypasa
|
| cucrema Il cucrema

Puc. 1. Daexkrpourpancnoptabie nenu IP. RH - cybeTpar nuroxpoma
P450; cTpenkamu noka3aHbl peakliMK MepeHoca 3JIEKTPOHOB. B oHOM cucteme
NADPH okucnsercs NADPH uutoxpom Psso-penykrasoil, koTopas 3aTem
nepeaaéT JIEKTPOHBI Ha LIEJI0E CEMEUCTBO IIUTOXPOMOB Pasg. Bropas cucrema
BKJItOUaeT B cebst okucienne NADH nuroxpom bs-penykTazoi, 31eKTpOHBI
NEPEXOIAT Ha IUTOXPOM bs; BOCCTAHOBICHHYIO (OpMY IIUTOXpOMA bs OKUCIISIET
creapomsi-KoA-necarypasa, KoTopast IEpEHOCUT EKTPOHBI Ha O2,

OnuH aToM KHCIOpoga IpUHUMAaeT 2 e M mepexomur B (opmy OZ.
Jlonopom snekTpoHoB ciiykuT NADPH, kotopsiit okucisiercss NADPH-iutoxpom
Psso penykraszoil. O% BzammoseiictByer ¢ mpotoHamu: O% + 2H' — H0, u
oOpazyeTcst Boja. Bropoii atom MoeKynbl KHCIOpOJa BKIIOYAeTCs B cyOcTpar
RH, 06pa3ys ruapokcunbhyto rpymmny BemiectBa R-OH (puc. 2).

CyMMapHOe ypaBHEHHME pEaklLMU THAPOKCWIMpOBaHUS BemecTtBa RH
bepMeHTaMu MUKPOCOMAIbHOTO OKUCIICHHUS:

RH + O, + NADPH + H* — ROH + H,O + NADP™* .

CybOctpatamu Psso Moryr ObITh MHOTHE THAPO(OOHBIE BEIIECTBAa Kak
HK30TEHHOTO (JIEKAPCTBEHHBIE MpPEmapaThl, KCEHOOMOTUKH), TaK W IHIAOTCHHOTO
(cTepouibl, >KUPHBIE KUCIOTHI U JP.) MPOUCXOKICHHUS.

Takum oOpa3om, B pe3ynbTare NepBoii ¢a3bl 00€3BPEIKUBAHUS C yUACTHEM
nmutoxpoma Pssp  mpoucxomut Momudukaius BEHmECTB ¢ 00pa3oBaHHEM
(YHKIIMOHAIBHBIX ~ TPYMIN, TOBBIMAIIIAX  PACTBOPUMOCTH  THAPOGOOHOTO
coenuHeHus. B pesynpraTe MomuduKanuu BO3MOXKHA TIOTEPS MOJIEKYIO e€
OMONOTUYECKON AaKTUBHOCTH WM Jaxke ¢opMupoBaHue Oonee aKTHUBHOTO
COEIMHEHHUS, YEM BEILECTBO, U3 KOTOPOro OHO 00pa30BaJIOCh.

3. CBoiicTBa cHCTeMbl MUKPOCOMAJIbHOTOOKHUCIEHUS

Baxneiimue cBoiicTBa (EpPMEHTOB MHUKPOCOMAIIBHOTO  OKHCIICHHUS:
mupokass cyocTpaTHas CrnerupUIHOCTb, KOTOpas TMO3BOJISIET 00€3BpEkKUBATH
caMble pa3zHOOOpa3Hble MO CTPOCHUIO BEIIECTBA, U PETYJSIUS AKTUBHOCTH IO
MEXaHU3MY UHAYKIUH.

IIupokas cyocTpaTHas cneunpuuHocTb. U3odopmbl Piso
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K mnacrogmemy BpemeHu omnmcaHo okono 150 renoB nmToxpoma Paso,
KOJUpYIouX pazauuHbie n3odopmel depmenta. Kaxnas uz uzodopm Pisp umeer
MHOTO cyOcTpaToB. OTUMHU cyOcTpaTaMd MOTYT OBITb Kak SHJOTE€HHBIE
TUNOo(QUIbHBIE BEIIECTBA, MOAU(UKAIMSA KOTOPHIX BXOAMT B IMyTh HOPMAaJIbHOTO
MeTaboM3Ma 3TUX COEAUHEHHH, TaK U TUAPO(POOHBIE KCEHOOMOTUKH, B TOM YHCIIE
nekapcTtBa. OnpenenéHnbie U30(POPMbI IUTOXPOMA

ROH Pyso-Fe™ RH
7 \
Paso-Fe®* ROH Puso-Fe™ RH Mepsbiii &
2 /’_ (noHopst NADH u
6 NADPH)
Puso-Fe™ O RH Puso-Fe?* RH

Hzo 3 OZ

5 /
2H"*

4
P.,-,o-Fe" O, RH = P450-F82‘ O; RH

‘\ BTopoﬁ <

Puc. 2. Tpancnopr 3/71eKTPOHOB TP MOHOOKCUTEHA3HOM OKMCJIEHUH C
yuyactueMm Pyso. CeszpiBanue (1) B akTUBHOM 1eHTpe 1uToxpomMa Pasg BeriecTBa
RH akTuBUpyeT BOCCTaHOBJIEHHUE JKEJ€3a B TEME - IPUCOETUHAETCS IEPBBII
ANeKTpoH (2). I3MeHeHne BaJIeHTHOCTH KeJie3a YBETUYMBAET CPOJCTBO
komIutekca Pyso-Fe?"-RH x Monekyne kuciopoza (3). IlosiBneHue B 1ieHTpe
CBA3bIBaHUS IUTOXpoMa Paso Mosiekyiibl O2 yCKOpSIET TPUCOEAUHEHUE BTOPOTO
3JIEKTPOHA U 0Opa3oBaHKe KoMIIekca Pso-Fe?*0,-RH (4). Ha crenyromiem srane
(5) Fe?* okucnsiercs, BTOpOil SIEKTPOH NPHCOETUHIETC K MOJIEKyJIe KMCI0poa
P4s0-Fe3*0,%. BoccTanosnenHblii atoM kucnopona (O%) cBa3bIBaeT 2 NPOTOHA, U
oOpaszyetcs 1 Mmosekyna Boasl. BTopoii atom kuciopoaa uaet Ha noctpoenne OH-
rpynms (6). Moaudurnuposannoe BemectBo R-OH otnensiercs ot hpepmenta (7).

Pss0 yuacTByIOT B MeTabOIM3ME HU3KOMOJEKYISIPHBIX COCTMHEHUH, TaKUX
KaK 3TaHOJI U alleTOH.

Pery/isiiusi akKTUBHOCTH MHUKPOCOMAJIbHOM CHCTEMbI OKMCJIEHUS

Perynsinus akTUBHOCTH MUKPOCOMAJbHOM CHCTEMBI OCYHIECTBISIETCS Ha
YPOBHE TPAHCKPUIIMU WIH TOCTTPAHCKPUIIIIMOHHBIX H3MEeHEeHuU. WHaykuus
CUHTE3a TMO3BOJISICT YBEIUYUTh KOJIMYECTBO ()EPMEHTOB B OTBET HA TMOCTYIUICHHE
Wi 00pa30BaHWE B OPraHW3ME BEIIECTB, BBIBEJCHHE KOTOPHIX HEBO3MOXXHO 0€3
Y4aCTHUsl CHCTEMbl MUKPOCOMAIBHOTO OKUCIICHMUS.

B mnacrosmee Bpems omumcaHo Oonee 250 XMMHYECKHX COCIMHCHUH,
BBI3BIBAIOIIMX HMHAYKIHUIO MHUKpOCOMalbHbIX (epmenToB. K uuncny »atux
UHJIYKTOPOB  OTHOCAT  OapOuTypaThl, MOJUIUKIMYECKHE  apOMaTUYECKUE
YIJIEBOJOPObI, CIHMPTHI, KETOHbI M HEKOTOphle cTepouabl. HecMoTpss Ha
pa3HooOpa3ue XMMHUYECKOIO0 CTPOCHHMS, BCE HWHIAYKTOPbl HMEIOT psi OOIIUX
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MPU3HAKOB; HUX OTHOCAT K YHUCIY JUNOQUIBHBIX COCJUHEHUH, U OHM CIYyXaT
cyOcTpatamu a1 uToxpoma Paso.

O0mme nyTu karadoauzma.

O0mue nyru karadonM3Ma HAYMHAIOTCS C NUpyBaTa, KOTOPBIM
npeBpamaercs B Mosiekyny — auetun-CoA  moa  JeHCTBUEM  CIOXHOTO
MYJIbTU()ETMEHTHOTO
MUPYBATAECTUAPOrE€HA3HOTO KOMIUIEKCA B MUTOXOHAPHUSIX. 3areM MoJieKysa
anetwii-CoA moaBepraercs IOJHOMY OKHCJIEHHI0 B LHUKIE TPUKAPOOHOBBIX
KHCJIOT,
r1€ U3 JABYYIJIEPOJHOTO (parMeHTa YKCYCHOM KHUCJIOThl HW3BJIEKAlOTCS 8
3JIEKTPOHOB. DTH NEKTPOHBI B cocTaBe Mosiekya HAJIH u ®AJIH, BoBiekaroTcs B
OpOLECC OKUCIUTENbHOTO (ochopunupoBanusi, rae cuHresupyercas ATD wu
obpazyercs HyO. K o0muM nyrsiM KaTa0oJM3Ma OTHOCST: OKHCIUTEIbHOE
JEeKapOOKCWIIMPOBAHUE TMHUPOBUHOIPATHON  KHUCIOTBHI, LUK TPUKaApOOHOBBIX
KUCJIOT, OKUCTUTENbHOE (pochopunmpoBanue.

OxuciaurTenbHOEe JeKAPOOKCHUJIMPOBAHME NMUPOBHHOTPAAHOM KHCJIOTHI
Tpancnopt nupysara. [loctymieHue mnupyBaTa B MHUTOXOHAPHUM (TPaHCIOPT
nupyBata) oOecrieuMBaeT CHeluanbHas OeJKoBas TPAHCIOpPTHAs CHCTEMa,
JIOKaNM30BaHHAsE BO BHYTPEHHEW MUTOXOHIpHaTbHONM MemOpane. [lupysar
NOCTYNAeT B MUTOXOHAPUU U3 IIUTO30JIS1 COBMECTHO C MPOTOHAMU MO MEXaHU3MY
CONPSHKEHHOTO TpaHcmopTa. JIBWXKyIIEH CUIOW MpU 3TOM SABISIETCS HDHEPTUs
IPOTOHHOIO IPaJUEHTA.

CrpoeHne mnHpyBaTAETHIPOTEHA3HOrO0 KoMIuiekca. IlupyBaTaermaporenas
HBIi KOMIUIEKC COCTOMT u3 512 cyObeauHul] OOBEAMHEHHBIX B CIIOMXHBIH
MyJIbTH(GEPMEHTHBI KoMmIuiekc. B ero coctaB (puc. 3) Bxomar 3 depmeHTa:
nupyBataeruaporesaza (El), murupponmunoamupanuntpanchepaza (E2) wu
muruapoaunoamuaaeruaporeaza  (E3), a Takke 5  kodepmeHTOB

tuaMuHaAAGOoCchaT (THD),
JUMoeBass KUCJIOTa (CBS3aHHAs 4Yepe3 CBOIO KapOOKCWIBHYIO TpyHIy C
€-aMUHOTPYIIIION  JIN3WHA, BXOJISIIIIETO B cocTaB depmenTta  —

TUTHIpoIUIIoaMuaaIITpanchepaspl, U ganee HaspiBaemas Jgumoammia), OAJI,
HAJL" u CoA. Tpu xodepmenta (TAD, munoamun u ®AJ]) KoBaJIEHTHO CBSI3aHbI B
akTBHBIX HeHTpax (epmentoB El, E2 u E3 coorBerctBenno, a HAJI" u CoA
BBHITIOJTHSAIOT POJIb BTOPBIX CYyOCTPaTOB B XMMHUYECKUX PEAKIUSAX (MHUTPUPYIOIINE
KO(EpMEHTHI).

Oco0eHHOCTRIO (DEpPMEHTOB M OCIKOB KOMILIEKCA SIBISICTCS TO, YTO BCE
dbepMeHTHl 1 OETKOBBIE KOMIIOHEHTHI MYJIbTH(PEPMEHTHOTO KOMIUIEKCA KOJIUPY-
orcs B saaepHord JIHK u cuntesupyrores B nuro3one. llocne ux nmocrymieHus B
MUTOXOHJIpUANIBHBIA MaTpukc (mpu 3ToM 3aTpaunBaercsa HHeprus ATD wu
MPOTOHHOTO TPAJANEHTA) OHU TOJIBEPraloTcsa (PUHAIBHOMY (QOJIUHTY C TTOMOIIHIO
MUTOXOHJIPUATIBHBIX MIANEPOHOB, MPUOOPETAIOT (PYHKIIMOHATIBHYIO aKTUBHOCTh U
00BEIUHSIOTCS B MYJIbTU(EPMEHTHBIN KOMILIEKC.

[TocnemoBaTenbHOCTh peAKIMM B MUPYBATIECTHAPOTCHA3HOM KOMIUIEKce. B
ATOM KOMIUIEKCE MPOUCXOAUT TmpeoOpa3oBaHue nupyBata B aneTui-CoA,
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coJiep Kallluii MaKpO3PIHUECKYI0 THOI(PUPHYIO CBA3b U YJAJICHHE U3 MHUpyBaTa 2-X
AIEKTPOHOB B cocTaBe mMoiiekyssl HAJTH.

3HaueHue JeKapOOKCHWIMPOBAaHUS MUpyBaTa JJIs WU3BJICUEHUS SHEPIHHM W3
MOJIEKYJIbl HCKJIIOYMTENbHO BEJIMKO. TpH YIVIEpOJHBIX aroMa MUpPYyBaTa HMMEIOT
Pa3HyIO CTENEeHb OKUCIEHUS. YTiepoa MeTwibHOU rpynibl (-CH3) uMeeT creneHb
OKHCIIEHUS —3 U, CJIe0BATENIbHO, B AalbHeleM npu ero okuciaenuu 10 CO, (C™)
MOXHO TIOJIY4UTb 7 OIEKTpoHOB. Yriepoa kero-rpynmnsl (>C=0) oxucieH
3HAYUTENBHO (CTENEHb OKHUCIEeHHMs +2) mpu ero okucieHun a0 COz MOXKHO
W3BJIEYb 2
AMEKTpOHA. A yriaepoJ] KapOOKCHWIBHOW IPyNIbl OKUCIIEH MOYTH MOJTHOCTBIO (+3).
[ToaToMy kapOOKcHIIbHAs TpyIIa 3TO 0 HEKOTOPOMl cTeleHH OaiiacTHas 4acThb
MOJIEKYJIbl C TO3UIMM M3BICYEHUS! SHEPTUU, OKUCIEHUE ITOTO YIiepoja MOXKET
aaTh JMMb 1 210eKTpoH. YajneHue KapOOKCWIIBHOW TpyMIbl (T.e. PEeakKiuio
JEeKapOOKCHIIMPOBAHUs)  KaTalu3upyeT (epMeHT nupyBaTAEruporeHasa B

aKTUBHOM IICHTPE KOTOPOTO JIOKAIM30BaH THAMHHIU(pocPaT — KOPEPMEHT
JEeKapOOKCUITMPOBAHUS.
1. B akTuBHOM LieHTpe (EepMEHTa MPOUCXOIUT MPSIMOE B3aUMOJICHCTBIE

JIByX aTOMOB yriiepoaa ¢ oOpa3oBaHUEM MEXJYy HUMHU KOBAJICHTHOW CBSI3U. JTO
B3aUMOJICHCTBHE OOYCIIOBJIICHO PAa3HOMMEHHOCTBIO 3apsJI0B, KOTOPBIMU 00J1a1at0T
yraepo KeTO-TPYIIbl MHUpyBaTa C OJHOM CTOPOHBI W aTOM yrjepoja
THA30JIbHOTOKOJIbIIA THAMUHIIHPOdocaTa ¢ Apyrou.

2. Ha »toii cramuu El1 (nmupyBaTaeruaporeHasza) NEPEHOCUT aTOM
BOZOpOAA U NBYXyrJiepoaHblii anetwibHbl (pparmedT (CHs-CO-) Ha monexyy
JUTIOEBOM KHUCIOTHI, JIOKAJU30BaHHYIO B AaKTUBHOM IleHTpe ¢epmenta E2
(muruaponunoamunanerunTpancepassr). I[lpy 3>TOM B  aKTUBHOM  IEHTpE
dbepMeHTa oOpasyercs aneTUATHOA(HUP JUIMOAMHIA, & BOCCTAHOBJIICHUE TPH ITOM
JUII0OAMHUJIa CITIOCOOCTBYET HM3BIICUCHHMIO emle 1 ajekTpoHa (0T 2-TO YriepOIHOTO
aToMa MupyBaTa.

3. B sroit peakiun CoA-SH atakyer THOA(hUPHYIO CBS3b B aKTUBHOM
neHtpe ¢epmenta E2, paspeiBaeT €€ M NMpHCOEOUHSET K ceOe ABYXYTIepOIHBIN
anetmibHbl  pparment (CH3-CO-). Ilpoucxomutr obOpazoBanue anetmi~CoA,
KOTOPBIN IIOKUJIAET AKTUBHBIN LIEHTP dbepmenTa E2
(muruaponunoamuaanerunTpancdepassr). [Ipu 3ToM 06a aroma cepbl JHUIIOEBOM
KHUCJIOTHI IOJIHOCThEO BOCCTAHOBJICHBI.

4, B oroit peakiuu ¢epment E3  (auruapormmnoaMuaieruaporeHasa)
KaTaJIM3UPYET NMEPEHOC ABYX aTOMOB BOAOPOJA C BOCCTAHOBICHHOTO JIMIIOAMU/IA,
HaxoJsIIerocss B akTUBHOM IieHTpe (epmenta E2 wa xodepment DAJ,
JIOKaJM30BaHHbII B CBOEM AaKTUBHOM LieHTpe. IIpu 3TOM B aKkTHBHOM LEHTpE
dbepmenrta E3 obpazyercsas GAJIHo.

d. B aktuBHbIA neHTp AeruaporeHassl (E3) mupyBaTaeruaporeHasHoro
komiutekca BxoguT HAJI"™ u mpucoemunsier Kk cebe 2 DJEKTpOHA W IPOTOH OT
kopepmenta DPAJIH, u B dopme HAJIH mnepenocur wux B mpolecc
OKHCIUTEIBHOTO (pochopusinpoBaHusl.

CBsi3b OKHCJINTENBHOT0 1eKAPOOKCUIMPOBAHNS MUPYBATA C MPOLECCOM

OKHCJINTENBHOT0 GochopuiupoBanus.
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[Ipu mpeBpamiennn nupyBaTa B aueTwi-CoA mpoucXoAuT 0Opa3oBaHUE
HAJ/IH, TpaHCHOPTUPYIOIIETO JJIEKTPOHBI B  JAbIXaTeNbHYX Iuemnb. [lapa
AJIEKTPOHOB B MPOIECCE  OKUCIUTEIBHOrOo  (ochHOpPMIMPOBAHUS  MOMKET
yuactBoBaTh B cuHTe3e AT®D c obOpasoBanuem 10 2,5 moab AT® Ha 2 monb
3JIEKTPOHOB. Ycunenue
pacriana AT® B KJIETKE BEIET K MOBBIIIECHUIO KOHLIEHTpauu AP 1 yCKOpEeHHIO
okuciaenns HAJIH B npixatenpHoii 1enu. IloBeimenne konueHtparuun HAJLY, B
CBOIO O4Yepellb, CTUMYJIUPYET OKHUCIHUTEIHHOE J1eKapOOKCUIMPOBAHUE MUpPYBAaTa.
Hanpotus, noseimienne koHueHtpauuu AT® n HAJ/IH cHmkaeT cKopocTb 3TOTrO
npoliecca.

Takum oOpasom, usMeHeHus oTHomeHHi AJIO/ATO® w HAIH/HAL" -
BAKHEHIINE BHYTPUKJIETOUYHBIE PETYJISITOPHBIE CUTHAIBI, OTPAXKAIOIINE DYHEPreTH
YeCKHe MOTPEOHOCTH KJIETKU U PETYIHPYIOIINE CKOPOCTh OKUCIUTEIBHOIO JIEKap
OokcunupoBaHus mnHpyBaTa. KaramuThueckas akTUBHOCTh MHPYBATACTHAPOTE
HA3HOTO KOMIJIEKCA CHUYKAETCS, KOTa B KJIETKaX UMEETCS 1I0CTATOYHO — TOTUIMBA
B BUJIE KUPHBIX KUCIOT U aueTmi~CoA.

Peryasinus nupyBataerugporenasHoro komiviekca (IIK).

Perynsauus nupyBataeruaporenasHoro komiviekca (ITJK) mmeer Baknoe
3HaYCHUE IS OOEeCIeUeHMs] IUKIa TPUKAPOOHOBBIX KHUCIOT - TOIUIMBHBIMHU
Mosekyiamu anetun-CoA. TouyHas peryisiius 3TOro KOMILJIEKCA MMEET BaKHOE
3HAUEHHUE B CBSI3U C HEBO3MOXKHOCTBIO 0OpaTHOrO IpeodpazoBanus anetui-CoA B
nupyBat, T.K. (DEpMEHThI, HEOOXOAMMBIE [JIsi 3TOrO B OpraHU3Me YeJIOBEeKa
OTCYTCTBYIOT.

AxtuHocTh [1JIK perymupyeTcsi pa3iuyHbIMH CIIOCOOAMU: JOCTYIMHOCTHIO
cyOCcTpaToB, MHTMOUPOBAHUEM NPOAYKTAMHU PEAKIMH, AJUTOCTEPUUECKUM MyTEM,
MyTEM KOBAJICHTHON MOIU(DUKAIIUH.

AKTUBHOCTh MHUPYBATIECTUIPOT€HA3HOTO KOMILUIEKCA YBEJIMYMUBAETCA IPU
NOBBIIIEHUU KOHUEHTpauuu AJI®, BHYTPUKIETOUHOIO KaJIbLUS, MOJ BIUSHUEM
TOPMOHOB: UHCYJIMHA U aJIpCHAJINHA.

I[Ipu  moBeimieHun  kKoHueHtpauuun  AJ[® IIJIK  Haxoautca B
HedochopuupoBaHHOM akTUBHOW (opme. IToT 3ddekT ycunmuBaeTcs mpH
MOBBIIICHUN KOHUEHTPALMM BHYTPUKIETOYHOIO KAJIBLUSA, KOTOPBIM AKTHUBUPYET
docdarazy [1JIK. Takoit mexanusm aktupaiuu [1/IK ocoOeHHO BakeH B MBIIIIIAX
u )xupoBor TkaHu. AktuBanusa [I/IK nporcxoauT Takke o1 BIMSHAEM UHCYJIHA.
Onun u3 adex-
TOB WHCYJWHA — IOBBIIICHHE KOHUECHTPALUWH BHYTPUMHUTOXOHIAPHUAIBHOIO Kallb-
nus, 3To npuBoAuT K aktuBupoBanuto I1JIK. B kietkax muokapna [1JIK aktuBH-
pyeTcsa aApEeHaINHOM.

Peryasinusi akTUBHOCTH MUPYBATACTHAPOTreHA3ZHOI0 KOMILIEKCA.

KoBanenrnas Ocymiectasiercst pochOpruIMpPOBaAHUEM U
MoaupUKaLUS: nedocdopunupoanuemM. B cocta I1JIK BxoasT 2
peryJIsITOpHBIX cyObeauuuilbl: kuHaza I1/1K -
dbochopunupyer GpepMeHThl KOMIIJIEKCA U UHAKTUBUPYET
I11K; a docdaraza - nedhocopunupyer pepmMeHTHI,
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npeBpanias pepMeHTAaTUBHBIA KOMIUIEKC B AKTUBHYIO
opmy.

Nurubuposanue

MIPOYKTaMU
peaKiuu:

[IpoayxTsl MUPYBAaTAETUAPOICHA3HON PEAKLIUN
aJUIOCTEPUYECKH akTUBUPYIOT knHazy [1/1K.
AKTHBUpPOBaHHAS KWHA3a POCPOPUIUPYET U
UHAKTUBHUPYET GEePMEHTHI KOMILJIEKCA.

Takum o6pazom, npu Hakoruiennu HAJIH u anerun-CoA
TOPMO3UTCA MpeBpalleHue nupysaTa B auneTii-CoA. Tak,
HaIlpuMep, B MIEYEHHU IIPU TOJIOJAHUN:

- U3 KUPOBOTO JIETIO B NIEYEHB MTOCTYNAIOT JKUPHBIE
KHUCJIOTHI, U3 KOTOPBIX 00pa3yetcs anetusi-CoA;

- B IPUCYTCTBUHU BBICOKOMOJIEKYJIIPHBIX )KUPHBIX KUCIIOT
unruouposanue [1JIK ycunusaercs. [lupysar npu 3ToM He
OKHCJISIETCS] M1 MOKET OBITh UCIOJIB30BAH JJII CUHTE3a
TJIFOKO3bI (B MPOIIECCE TIIOKOHEOTeHE3a).

AnnocrepruyecKkuit [TupyBar
yTh:

AJIJIOCTEPUUECKH aKTUBUPYET
HedochopunupoBanuyo dpopmy I1JIK, neiictBys coriacHo
¢ npyrumu cyocrpatamu HAJT" u CoA.
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HUMCTb MCCTO B AKTHBHO COKpﬁHI&IOIHGﬁCﬂ MBIIIIC, IMHMPYBAT IIPCBPAIIACTCA B

nmakrart. I'nukonus — OJMH M3 LCHTPAJIbHBIX HYTeﬁ KaTaboarM3Ma TIIIOKO3BI HE

TOJIBKO B JKMBOTHBIX UM PACTUTEIBHBIX KJIETKaX, HO TakKXe Yy MHOIUX
MHKpPOOPraHu3MoB. buonorndeckoe 3Hau€HUE IIMKOJIN3a COCTOUT B TOM, YTO 3TO
OCHOBHOW IYTh PAaCIICIUIEHUs TJIIOKO3bl A0 KOHEYHbIX npoayktoB CO; u HO.
HIMeHHO 3TOT MyTh MOCTABISET KIeTKe mpeodnamarontyto om0 AT — go 60-70
% mpu OOBIYHOM MHILEBOM pALMOHE YejoBeKa. Bce gecsiTh peakuuil riamkoausa
MIPOTEKAIOT B IUTO30JI€ KJIETKU U XapaKTEPHBI JJisl BCEX OPraHOB U TKAHEH.
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[Ipu a’poOHBIX YCIOBHUSIX NUPYBAaT MNPOHUKAET B MUTOXOHAPHUH, TJIE
nonHocTeio  okucisierca g0 COz m HO. Ecam  coxmepxkanue kuciopojaa
HEJIOCTATOYHO, KaK 3TO MOXET UMETh MECTO B aKTUBHO COKPAIAIOIICICS MBIIIIIIE,
MUPYBAT NPEBPALIAETCS B JIAKTAT. DHEpPreThKa a’poOHOro pacmajaa ritoKo3bl: |
MOJIb TJIFOKO3bI — 32 MoneKyinsl ATO

[TogBoas UTOT PACCMOTPEHUIO XUMHU3Ma MPOLECCA TIIMKOJIN3a, OCTAHOBUMCS
€Ille pa3 Ha ero OCHOBHBIX OCOOEHHOCTSX.

1. B raukonusze He3aBUCUMO OT TOrO, MPOTEKAET OH MO aHa’POOHOMY
WM a’poOHOMY  TyTH, MOXKHO  BBIJICIUTH JBa  OCHOBHBIX  JTara.
Peakumu 1-5 cocraBndioT TEpBBIA  3TAll  TIIMKOJIW3a, CYTh KOTOPOro —
npeBpalleHne CTaOUJIbHOM MOJIEKYJIbI TJIIOKO3bI B JIBE MOJEKYJIbl Oosee
peakuuoHHOocTIocoOHOro dochornuuepanbaeruaa. Ha 3Tom srtame riamkonusa
pacxoaytorcs ABe MosieKyiabl ATO.

BTopoii 3Tan riamkosin3a BKIOYAET PEAKINHU, TPUBOISAIINE K MPEBPALICHUIO
dbocdornumepanpaeruia B MUpyBaT WK JIAKTAaT (COOTBETCTBEHHO peakiuu 6—10
i 6-11).

OTH peakiuu CBsizaHbl ¢ CUHTE30M ATO.

2. BONBIIMHCTBO ~ TJIMKOJUTUYECKUX  peakuuid  oOpaTumo,  3a
UCKItoueHueM tpex (peakiuu 1, 3 u 10);
3. Bce npomexyTouHbie coeIMHEHUST HaxoaaTcs B pochopunrpoBaHHON

dopme. HcrounmkoMm ¢ocdatHoit Tpymnmel B peakiusax dochopuaupoBaHus
saBisitoTcsa AT® (peakiuu 1, 3) wim HaPO4 (peakuus 6);

4, Perenepanus HAJI+, Heo6X0aMMOro JUIsl OKUCIEHUSI HOBBIX MOJIEKY
dochoraunepanpaeruia, TPOUCXOIUT MPU a’3POOHOM TIIMKOIU3E MOCPEICTBOM
JBIXaTEeIbHON LIETIH.

[Ipu sTOM BOJOPOA TPAHCIOPTHUPYETCS U3 IUTO30J1 B MHUTOXOHJIPUHU C
IOMOIIBIO YETHOYHOro MexaHusaMma. Ilpu aHaspoOHOoM rimkoauze HAJ"
pEreHepupyeTcs B peakilii BOCCTAHOBJICHHS MHUPYBATa B JIAKTAT, COMPSKEHHOTO C
okuciaenneM HAJIHo.

d. O6pazoBanre AT® npu rIuKoOIN3e MOXKET UIATH IBYMsSI TTyTAMU: JINOO
cyoctpatHeiM dochopunmpoBanueM, koraa s obpazoBaHus ATD u3z AJID wu
H3PO4 ucnonp3yercs s3HEPTHsT MAaKpOIPTUUSCKON CBSA3U cyOcTpaTa (peakuu 7, 9),
b0 MyTeM OKHCIUTEIBHOTO (ochopminpoBanus 3a CUET SHEPTUM TEpEeHOca
AJIEKTPOHOB U TIPOTOHOB B JIBIXaTEILHOM IIETTH.

KoneuHblil ypoBeHb 3HAHMI.

1. B npouecce okucnenusa uzoyumpama 00 y2neKucio2o 2a3a u 600l
9JIeKMPOHBL U HPOMOHBL MPAHCROPMUPYIOMCA NEPEHOCUUKAMU ObIXAMENbHOU
uenu 6 caedywuieil nociedosamenbHocmu (paccmagbme KOMHOHEHMbl 8
HY}CHOM NOpAOKe):

1)  YOuxuHOH.

2)  lluToxpomsl a,as.

3)  IluTtoxpowm B.

4)  Ilutoxpowm c.
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5)  IuToxpowm ci.

6) ©MH.

7)  HAJIHa.

8)  Kucnopon.

2.  Ilepeyucnume 3 mHebenkoevix Komnonenma I-20 Komniekca
obIXamenbHOIl yenu.

3.  Hebenkoebim KOMNOHEHMOM YUNOXPOMOE AGNACHMCA ...

4.  JIna nocnedosamenvhozo okucienus cykyunama 0o CO; u 600wl
Heo0Xx00umbul ciedyrouiue y4acmHuKu ObIXamenabHoul yenu

1-®MH 3-OA]] 5-uur.c1 /-1UT.C 9-kucnopos

2 - KoQ 4-uutB 6-uut.aaz 8-H-ATd-3a 10-cykuuHat

(Beibepute 1 paccTaBbTE KOMIIOHEHTHI B HY’)KHOM TIOPSIJIKE)

S. Ykasreume yuacmku ovixamenwvnoii yenu, mpancnopmupyioujue:
A — IPOTOHBI U IJEKTPOHHI ...
b — TONBKO BIAEKTPOHHI ...

6. Yemy pasen koIgpuyuenm P/O npu okucienuu manama 6 HUMce
npueedeHHvlx  ycaoeuax?  (npomueé  Kax;cooc0  NYHKmMa  nOCMAasbme
coomeemcmeyouiyro eeauduny P/0O:

A — 0e3 1ONOJHUTENBHBIX J00ABOK (IIOJIHOE COMPSIKEHUE). . ...

b — npu no6aBiieHnn B cpealy MHKYOAIllMi POTEHOHA C CYKIIMHATOM.. ..

B — npu npoGaBmennn B cpeny wuHKyOanum npoToHodopa (2,4-
auHATpOodEeHoMna). . ..
7. Xapaxkmepu3yiime npoueccol CyOCMPAmMHO20 U OKUCTUMETbHOZO0
gocopunuposanusn:
A— cyOcTpaTHOE 1.06pa3zoBanne AT® compspkeHO ¢
dbochopunupoBanue; MIEPEHOCOM 3JISKTPOHOB IO JBIXaTECIIBHOM
(1178
b—okucnurensHoe 2.00pa3oBaHme ATOD HE
dbochopunupoBanue; TpeOyrolee MOTPeOICHHs KUCIOPOIa.
B — 06a niporiecca; 3.ruaposii3 CyocTpaToB.
I' — HU1 o;TWH U3 HUX. 4.cuaTe3 ATO n3 A® u H3zPO4 ¢
UCIIOJIb30BAaHNEM DHEPTHUH.
8.  A. Buibepume eewjecmea, 6vl3vléaroujue mopmoxHcenue OKUCiAeHus
a-Kemoziymapama:
a— OapOuTypathl B — HA/IH>; n— ATO;
(amuran);
0 — AJlD; r— 2,4 — e — HAJ".
JTUHUATPODEHOT;

b. Iloooepume Kk Kasrccoomy u3 eviopannvix eamu 6 nynkme (A) eeuwecme
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COOmeEemcmayouiue Mexanu3movl OelucCmeusn:
1)  amnoctepuyeckuit uaruourop L[TK.
2)  WHTHOUTOpP 2-TO KOMILICKCA JIbIXaTeIbHOH IICTIH.
3)  uHrHOUTOp 1-ro KOMIUIEKCA JABIXaTeILHOU IESTIH.
4)  pa3o0uIMTeNnb OKUCIUTENHLHOTO (hochoprurpoBanus.

9.  Pacnpedenume yxazanuvle Hudce 6eulecmea NO MeEXAHUIMY UX
oelicmeus:

A — UHTHOUTOPHI TKAHEBOTO JBIXaHUS;

b — pazo6uuTenu okucauTeasHoro GochopuiupoBaHus.

1) anTumunuH A; 5) 2,4-nuHUTpOdeHOT;
2) BaIMHOMUIINH; 6) THPOKCUH,;

3) 6apobuTtyparsi; 7) *KUPHBIE KUCIIOTHI,
4) okcajoalleTar; 8) 1MaHuIbI.

10. A. Bwibepume coedunenusn, cHudxycaroujue CKOpOCMb HKAHEEO20
ObIXaHus:

a)  yrapHslii ras;

b)  porenox;

C)  2,4-muHuTpodeHoI;

d) MaJOHOBasl KHCIIOTA.

b. Iloobepume k ewviopannvim eamu 6 nynkme (A) coedunenuam

COOMBEN CMEYIOUUIL MEXAHU3M O0eliCIEU:

1)  pa3o0IIUTENh OKUCITUTEIBHOTO (POChHOPUITUPOBAHHS,

2)  2-uaruburop HAJIH-neruaporenassr,

3)  3-uHrHOMTOp CYKIMHATACTHIPOrCHA3BL;

4)  4-uHrHOUTOP IUTOXPOMOKCH/IA3HI.

11. Kakue koghaxmopwvt cnocooner oopamumo uxkcupoeams 06a

npomona?
1) ®MH;
2)  HAL;
3) DAL

4)  Xeme30 B IIUTOXpOMaX.

12. Kaxue cmpykmypel He __6x00am 6 COCMAE KOMNJIEKCO8
ObIXAMENbHOIL Uenu:

1) IIUTOXPOM B M IIATOXPOM C]

2)  kod3H3MM Q U [IUTOXPOM C;

3)  IMTOXPOM B M IUTOXPOM C1;

4) cykuuHataeruaporenasa u HAJIH-neruaporenasa;

13. Bwvibepume ymeepoicoenus, npasuibHO OMpa)carouiue MexaHusm
oKucaumenvHo2o hochopunuposanusn:
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1)  ¢depMeHTHl JOBIXaTENBHOW IEMU TPAHCIOPTHPYIOT MPOTOHBI  C
HapY>KHOI CTOPOHBI BHYTPEHHEN MEMOpPaHbl MUTOXOHIPUN B MAaTPUKC;

2)  DHeprus pa3HOCTH OKUCIUTEIHLHO-BOCCTAHOBHTEBHBIX MOTCHIIMATIOB
TPaHC(POPMHUPYETCS B IHEPTHUIO ANEKTPOXUMUYECKOTO MOTCHIINAIIA;

3) H'-AT®-cunTere3a co3/1aeT ANEKTPOXUMHUCSCKHN TTOTCHIUAT,

4)  OKHUCIIUTEIBHO-BOCCTAHOBUTCIIBHBIM  MOTEHIMAN  red/0X-cucTembl
XapaKTepu3yeT KOJIMYECTBO BBIJEISIEMOMN SHEPIHH;

5)  mporecc OKHCIUTENBHOrO (PocHOpPHIUPOBAHUS BO3MOXEH TOJBKO B
3aMKHYTOM MeMOpaHe.

14. Okucnumenvnoe pocghopunuposanue 6 OvixamenbHOU Uenu
MUMOXOHOPUTL — IMO:

1)  oOpasoBanue AT® 3a cyet sHEPrUu CyOCTPATOB;

2)  obOpaszoBanue AT®, He TpeOyrolee pacxoaa KUCIOPo/a;

3)  oOpasoBanne AT®D, compsskeHHOE C IIEPEHOCOM DJIEKTPOHOB 110
JIbIXaTebHOM 1ICTIH;

4) okuciaenue AT® B gpIXaTenbHOM 1IETIH;

5)  pacmag AT® no AJI® u pochopHOi KUCTOTHL.

15. Haszeamb nocnedosamenvho hpepmenmeul, npespawiaroujue 2i0Ko3y
6 06e mpuo3ol:

1)  rexcokuHa3a;

2)  raoK030-6-docdarasa;

3)  dochodpykTokHnHa3a,

4)  rmoko30-6-hochar-u3zomepasa;

5)  ecHoma3za;

6) aJp10J1a3a;

7)  dpykro30-6-docdarasa.

16.  Ykazamo nocneoosamesbHo Imansl pe2yasauuu
2nuKozeHocghopunazvt (KACKAOHBLIL MEXAHUIM):

1) dbochopunrpoBanue KHHA3HI TIIMKOTeHPOCHOPUIa3bl U €¢ aKTUBAIINS;

2)  00pa3oBaHHE FOPMOHO-PELECIITOPHOIO KOMILICKCA,;

3)  aapeHaNVWH;

4)  cuHTEe3 HAMO;

5)  ob6paszoBanue u3 pochopuinazsl A pocdopuinassl B;

6)  oOpaszoBanue u3 hochopunazsl B hochopunaszer A;

7)  oOpa3oBaHWE aKTUBHOW NMPOTEHHKHHA3HI;

8)  akTHBaIUA aACHUIATIIMKIA3bI.

17. Hazeamb nociaedoeamenvHo ¢hepmenmeol, npegpawiarouiue 3-
Gocgoznuuepunosuiit anvoezuo 6 MoJIOUYHYIO KUCIOMY:

1)  eHosasa,

2)  dochormepaTkrHasa;

3)  nMpyBaTKWHA3a;
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4)  mmmuepansaeruadocharaeruaporeHasa;
5)  dochormmuepomyTasa;
6)  JakTaTAeruApOreHasa.

18.¥Ykazamwv nocnedoeamenvno 3manwl pecynayuu 21uK02eHCUHMA3bl NOO
delicmeuem adpeHalIuna:

1)  cuHTe3 TAMO,;

2)  o0Opa3oBaHHE TOPMOHO-PEIEHTOPHOIO KOMILICKCA,

3)  dochoprinpoBaHUe TITHKOICHCHHTA3BI,

4)  CHWKEHHE aKTUBHOCTH INIMKOT'CHCHHTA3bI;

5) aJipeHAINH;

6)  axkTHBAIUS MPOTCHHKHHA3HI,

7)  axKTUBAIUs aJICHUJIATIUKIIA3HI;

8)  mOBbIIICHHE AKTUBHOCTH ITMKOTCHCHUHTA3HI.

19. Cpasnume Inepzemuueckuit 3¢pgpexm oxucnenus 0o CO2 u 600vt 6
aIPOOHBIX YCAOBUAX:
A-MOJNEKYBI TITIOKO3bI; 1) 2 monekyasl ATO.
2) 6 momekyn ATO.
3) 20 monekyn ATO.
4) 38 momekyn ATO.
B- rmuko3mIsHOTO OCTaTKA TJIMKOTEHA. 5) 40 monekyn AT®.
6) 39 moaekyn ATO.
7) 12 monekyn ATO.

20. @yHkyuu y2ne60006 6 opzanuzMe Hen06eKa:
1)  oHepreruyeckas;

2)  IUIACTHYECKas;

3)  KaTalnMTHYECKas;

4)  TpaHCHOpTHas;

5)  pesepB SHEPreTUUECKOI0 MaTEpUaa;

6)  XpaHEeHHE TeHeTHYCCKOW MH(OpMAIIUH.
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TEMA: BUOXUMUWYECKHUE AHAJIN3BI B KJIMHUYECKOW MEJUIIHE.
METO/bI BUIOXMMHMN.

OcHoOBHBIE BONPOCHI TEMBI.

1)  Mecto KIMHHYECKOW OWOXUMHH CpeOu APYTrUX TMPUKIATHBIX
KITMHUYECKUX JUCIUTLIINH

2)  IlpumeHeHre OWMOXMMHYECKUX aHAIM30B (CKPHUHUHT, MOHHTOPUHT,
JMarHo3, MPOTHO3)

3)  OTtOop 00pa3oB A aHAIKU30B (3aIIPOC HA aHAJIU3)

4)  TlonsTne O OMOXMMHUYECKHX CTaHAApPTaXx M KOHTPOJE KauyecTBa
OMOXMMHYECKOTO MaTepuasia

5)  JlaGopaTtopHbie METO/IbI OILICHKH OEJIKOBOTO oOMmeHa
(azoTomeTpuUecKue, rpaBUMETPHUYECKUE, «IPETHITUATAITOHHEICY,
CHeKTpodOoTOMETpUUYECKHE, pehpakTOMETPUIECKHE, KOJIOPUMETPHUIECKHE)

6)  JlabopaTopHbIC METO/IbI OLICHKU (PePMEHTATUBHOTO OOMEHA

7)  JlabopaTOpHBIC METO/IbI OLICHKU ITMTMEHTHOTO OOMEHA

8)  JlaGopaTopHbIC METO/IbI OLICHKHU YIJIEBOJHOTO OOMEHA

9)  MeToabl onpeaesiCHUs MOKa3aTeei JTUMUIHOTO OOMeHa

10) JlaGopaTopHbie METOMBI OLIEHKH KHCIOTHO-OCHOBHOI'O COCTOSHUS

AKTYaJIbHOCTH T€MBI.
KnmHuMmyeckasd OMoXuUumMmMA — KNOWHWKO-

OMNarHocCTMWYeEeCKasH oMmcumnnnuHa,
KOTODpas- 3aHMWMaeTCSA pa3pabdboTKOMWM 7
MWCNONb30BaAaHMENM CTaHODapTHLX MeTo-

OoB oOMarHoOCTUMKNM, a TaKXe oCcyuwecTBIJ1AET

KOHTPONbL 3a Te4YeHNew 3abonesBa-
HUMW C no3unmumm burmoxummumm. KnmHMYecCKas
OBMNOXUMMUSH ABNAeTCH BaXHemnmwnm
pas3npenom nabopaTopHOW AOAMATHOCTMWUKMWM,
Hapeaaoy C KNWHWYECKOMW nabopaTop-
H O I remaTonormunen, MMMYHONOTFNeEMN,
KNWHWYEeCKOW ceponormem mu MUKPODOUKO-
normen, KAIMHMNYECKON TOKCUKONOTrMemnm Wu
0 p IaHHa-H oncuUuMnNNMHAa pacnona-
raerT cneumnPrnuyecKmMm Habopowm
aHanMWTMWyecKoOTroOo obopynooBaHMMA,
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3BONSAET BPpayYyy-KAUHMUULKUCTY
EHUTHL OnarHoOCTMUYECKUMU "
OFHOCTMWYECKMNU 3HauYUMble HapyuweHMSs
0 X WU-
YyeckKLWuxX npouLueccCOB B opraHumsme
noBeka. 9Ta obnacTtTb NnNabopaTopHOMN
arHocCcTWUKM OOCTaTO4YHO 6y pHO
3BMBaeTC 4. CoBpemMeHHas
MHMWYEeCKas

X UMW A nosBoNnaertT cyuecTBEHHDO

0

nerdyumrTob KBanumdunumpoBAaAHHYI n
OCHOBA@HHYI NMoCTaHOBKY OnarHdHo3a,
6op ne4vyeHns 7 OULEHKY NnpoOrHOS3a
M MHOIFTUKWX 3aboneBaHm®”saXx.
KAMHNKO-OBUMNOXUMMYECKMUNE

cnhepoBaHMUA BbIMONMHSAKWTC A

dKTWN4YeCcCKMWU

eM nauveHTaM. X mpuMeHAWT TN aBHbLM
pas3oM on s nNoOoTBEpPXOeHUH
" YTOYHEHMUSN onardHo3a,
PaKTEepPMUCTWKMN do p Mbl, TAXECTMN
YyeHWUd "
pepeneHnma nporHos3a bones3HU, BblbODPa
MonNorumuyeckKkonmn " naToOreHeTNYeE-
0 1 Tepanuwuuwu, KOHTDPOI A 3 a
3yanbTaTaMW NedyeHWUs, a Takxe On4
HapyxXe-

s naTonor uu npwu CKPUHMUHTOBGBIX
cnepoBaHMAKX.
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B 3aBnMCcunMmMocCTMW oOT KIOIWMWHMYEeCKMUNX

3apjauy OMOXUMUMYECKMNUE mccnepoBaHMA
MOT VYT NPOMW3BOAUTHLC A OOHOKPATHDO 7
MHOTroKpaTHO (B OMHaMuUKe) a Takxe B
npouecce NpoBeOgeHMWA PYHKLULMWOHAINNDb HBbI X
nnwu dbapMakKonoOrmuec:kHmx TecTOB
Co CTUMY AN AUNEN nnwu TOPMOXEHWUNEM
3TanosB mcchegyemoro obmeHa BeuwecrtTB,
KNeTOYHbIX WUAW TyMOpalnbHbBX peakuUunmn
nnoéo OpyYyT rwux byHKUWNNM, BblpaxXeH-
HOCTH b nnwu KauyecTBO KOTOPbIX
oTpaxaeTcs B napameTpax
onpeagenaemMoro
nabopaToOpHOIro nokas3aTenaAa.
bnoxummumueckmne TexXxXHonoruu
perynapHo oborawatwTcd HOBbMWU MEeTO-
OaMWu mccnepoBaHUM. [ToBbIWE HUNE n x
YYyBCTBMUTENbHOCTMN " cneunmdmrnyYHOCTMN
nocobcTBYET pacwunpeHUto 0obbeKTOB
OMNOXUMMMYECKOT DO aHanns3a. [MTomMmwumo
TpaOMWULUWOHHOTO aHanmnsa CbIBOPOTKM
KpPoOB WU " MO YK BCe wwnpe B
ONAaTrTrHOCTMWYECKUX Lensx mcnonb3lyeTcs
KOHOoeHCaT BblAblXaeMOoOTrl O BO3MOYXa,

BbilnmoOTHAaQ=:, CJ1 € 3 Hasifd XAAKOCTb, JUKBOP, KICTOYHBIC 3JICMCHTHI

u ap. [llupokoe BHeApeHHE OMOXUMHYECKUX aHATU3aTOPOB MO3BOJISIET TPOBOIUTH
KOMIUIEKCHBIM aHAJIM3 C MCIOJIB30BAHUEM BCE MEHBIIEro 00beMa OMOJIOTHMYECKOM
MPOOHI.

I[IpeanajuTHYeCKHM ITANl OUOXMMHUYECKHUX UCCAECI0BAHUM.

3a00p OMOJIOTMYECKOTO MaTepuaja s BBIMOJHEHUS OMOXHMHYECKOTO Jia-
OOpaTOPHOTO  MCCICAOBAHMS  OCYIIECTBISIETCA JO MPOBEACHUS JieueOHO-
JTMAarHOCTHYECKUX MEPONPHUATUM WIIM MOCJIE HEro, BpEMEHHOM MPOMEXYTOK OIpe-
JeSAEeTCS. MHANBUIYaIbHO.
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B cnydae mpoBeneHus 3abopa OMOJIOTHYECKOTO MaTepHaia y MalleHTOB,
MOJIBEPTHYTHIX XUPYPTHYSCKUM W JPYTUM BMEIIATEILCTBAM, [IJIS BBITTOJTHCHUS
OMOXMMHUYECKOTO JIA0OPAaTOPHOTO HCCICIOBAHUS HEOOXOIUMO YUYUTHIBAThH Clie-
IyIOIIUue 00CTOSITEIHCTBA:

® B IIOCJICONIEPAIMOHHOM TICPHUOJC, B 3aBUCHUMOCTH OT €ro o0bema u
XapakTepa, a TAKXKE BCIACACTBHE OCTATOYHOT'O BIIMSIHUS CaMOTO IMaTOJIOTHYECKOTO
mporecca, M3MECHEHUS PA3IMYHBIX TIOKa3aTeled JKU3HEACITeIbHOCTH OpTaHM3Ma
MOTYT COXPAHATHCS OT HECKOJBKUX JHEH 10 TPeX HEeINb;,

e miocie WH(QY3UM BHYTPUBEHHBIX BOJHBIX PAcCTBOPOB BEIIECTB 3a00p
oOpasiia KpoBH y MaIMEeHTa TOJDKEH OBITh OTCPOYCH HE MEHEe YeM Ha 1 vac;

e n1ocsie MHGY3UH )KUPOBOU AIMYIILCUU — HE MEHEe, YeEM Ha § 4acoB.

CyliecTBeHHOE BJIMSHUE HAa PE3yJbTAaThl FHOMOXUMHUYCCKOTO HCCIICIOBAHUS
OHMOJIOTMUECKOTO MaTephalia OKa3bIBAIOT YCJOBHS IMEPHOJA, MPEIIIESCTBYIOIIETO
3a0opy y mammenTa oopasia ouoioruueckoro marepuana. C 3Toil 1enblo B 00s13a-
TEJIBHOM TOPSIIKE YUYUTHIBAIOTCS CIICTYIOIINE (GaKTOPHI:

®  JIcueOHO-TUArHOCTUYCCKHUE  MPOILEAYPHl, TPOBOAUMBIC  IAIMCHTY
(vHBEKIMY, WHQY3UHU, TpaHCHY3UH, BBEICHHE PCHTTCHOKOHTPACTHBIX CPEICTB,
UMMYHOCIIMHTHT AU, TUaIH3, SHIOCKOIMYECKOE UCCIICI0BaHNE, ONICPATHBHBIC
BMeEIIATEIbCTBA, PU3HOIPOIICTYPhI, METOIbI (YHKITMOHAIBHON JUATHOCTHUKH);

® BO3/ICHCTBME HOHU3UPYIOIIETO U3TyUYeHUs B aHAMHE3€ MallMeHTa;

® Ha3HAYCHHE MAIMEHTY JIEYEOHOTO MUTAHUS C YUYETOM TSHKECTH COCTOSHUS
U HAJIMYUSL XPOHUYECKOTO 3a00JIeBaHUS.

B cnydae npoBeneHus: 3a00pa OMOJIOrMYECKOr0 MaTepuasa y MaiueHTa, 1mo
Jy4arolero JEKapCTBEHHBIE CPENICTBA C YUYETOM HMerolIerocs 3aboneBanusi, Bpay
CHEIUAINCT, OKa3bIBAOIINI MEIUIIMHCKYIO TTOMOIIb MAIUEHTY, 00s13aH OTMEHUTH
3a 2-3 CyTOK JIEKapCTBEHHBIE CPEJ/ICTBA, HA3HAUCHHBIC MAIIMEHTY U CIIOCOOHBIE 10
BJIMSATH HAa PE3YNbTATHI JIAOOPATOPHOT'O MCCIEAOBAHMS, €CTU OTMEHA JIEKApCTBEH
HOT'O CPEJICTBAa HE YXYAIIUT COCTOsIHUE mainueHTa. [Ipu HeBO3MOXKHOCTH OTMEHBI
MAIMEHTY JIEKAPCTBEHHBIX CPENICTB, UCIOJB3YEMbIX B MPOIECCE OKA3aHUS MEIH-
[IUHCKOM MOMOIIH, TIPH MHTEPIPETALNU JTA0OPATOPHBIX UCCIETOBAHIUN HEOOXOAH -
MO YYHMTHIBaTh MX BJIUSHUE HA JOCTOBEPHOCTh IMOIYYEHHBIX pe3ynabTaToB. [Ipm
»ToM 3a00p oOpas3ia KPOBH JIOJDKEH OBITH MPOU3BEACH 10 MpHUEeMa OYepeTHOU
JI03BI JIEKAPCTBEHHBIX CPECTB.

B Gmanke-HampaBieHUH, COMPOBOXKIAIOIIEM JTOCTABKY OMOJIOTMYECKOTO Ma-
TepHuaia B KIMHUKO-IHMATHOCTHYECKYIO Ja0OpaToOpuio, B 00S3aTEIILHOM TMOPSIKE
YKa3bIBAIOTCS JIGKAPCTBEHHBIC CPEJICTBA, TPUHUMAECMbBIC TTAITUEHTOM, KOTOPHIE MO-
T'YT TOBJIHSITH HA PE3YIbTaThl UCCIEIOBAHMI.

3a00p KpOBM y MalMEHTa, KOTOPOMY MPOU3BEJICHO BHYTPUBEHHOE BBEJICHUE
JIEKapCTBEHHOTO CPEJICTBA, IPOBOAMTCS TOCTE 3aBeplIeHHs (a3bl ero pacmpee-
neHus, yepe3 1-2 gaca, ¢ 00s3aTeIbHBIM YKa3aHHEM B OJIaHKe-HANPABICHUH Ha
OmoxuMuYecKoe 1abopaTopHOE UCCIIEIOBAHNE BPEMEHH TIOCIIE TPUeMa IMOCIeTHEH
JI03BI JICKAPCTBEHHOTO CPE/ICTBA. B cilyyae BHYTPHBEHHOTO BBEJICHHS JICKAPCTBEH-
HBIX CPEJICTB U3 TPYIIBI CEPACYHBIX TIMKO3UIOB, 3a00p KPOBU MPOBOIAUTCS Yepe3
6-8 gacoB mocne Hero.
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Ecnu HeT crenumanbHBIX yKa3aHHH, A IJIAHOBBIX OMOXHMUYECKUX HCCIIe-
JOBaHUI KpOBb 3a0MparoT U3 BEHbI YTpoM (Mexay 7 u 9 yacamu) HaTolak (depes
8-12 yacoB mocie TOCIEOHEro mpuemMa nuiM). B ciydae mnpoBeneHUs
KIMHUYECKUX JTAOOpPaTOPHBIX HCCICOBAHWA KPOBH B HMHOE BpeMs CYTOK, B
OnmaHKe-HANpaBICHUN YKAa3bIBACTCSl TMEPHOJ BPEMEHH, NPOIICAIINA TOCTe
MOCIEAHET0 TpuMa muIU (TIocie €Abl B KPOBH TIOBBIIIACTCS COACPKAHHE
TJIIOKO3Bl, XOJIECTEPHHA, TPHUIVIMLEPHUIOB, Keje3a, HeopraHuueckux ¢ocdaros,
aMUHOKHCTIOT). Bo BHUMaHWE NODKHBI MPHUHUMATHCSA KOJICOAHUS COACpKAHUS
psiia aHaJOTOB aHAJIHMTOB B OPTaHMU3ME MAllMEHTa B TEUCHUE CYTOK.

CyTouHble KoJieOaHUsl 3HAYEHHIT KOHIEHTPALMU HEKOTOPHIX AHAJTHUTOB.

AHAJTUTBI Makcumym MuHumMym JMuana3on konedanui (%
cojepKaHus coepKaHusA OT CpeHeyCTOMYUBOI
(Bpemsi cyTOK, | (Bpemsi CYyTOK, BeJIMYMHBI)
4acel) 4achkl)

AKTI 6-10 0 0-4 150-200%
AnbaoCTEpOH 2-4 12-14 60-80%
I'emorno6un 6-18 22-24 8-15%

Kenezo 14-18 2-4 50-70%

Kanuit 14-16 23-1 5-10%

Kopruzon 5-8 21-3 18-200%
[TponakTun 5-7 10-12 80-100%
Penun 0-6 10-12 120-140%
CoMatoTponuH 21-23 1-21 300-400%
T4 8-12 23-3 10-20%
TecTocTepon 2-4 20-24 30-50%
TCT 20-2 7-13 5-15%
docdop 2-4 8-12 60-80%
HEOPTraHWYECKU M
D03UHO(PUITBI 4-6 18-20 30-40%

Buoxumuveckue 1ad6opaTopHbIe TECThI.

buoxumnueckre 11a0OpaTOpHbIE HCCIEIOBAHUS IIUPOKO HCIOJIB3YIOTCA B
KIIMHUYECKOM MPaKTUKE B T€X CIydasX, KOrja B OCHOBE 3a00J€BaHUs JIe)KaT MeTa-
Oonuyeckue HapylieHUs (HampuMep, caxapHbld JuadeT), MOBPEKICHUS TKaHEU
(HanmpuMmep, HHPAPKT MUOKap/a), BOCTAIUTEIbHBIE MPOIECCh (HAapuMep, peBma-
TUYECKHUE 3a00JICBaHNS ) WIIM HapyIIeHus: QYHKIUNA OPTaHOB W TKaHEH (Hampumep,
MOYEYHAasi HEJOCTATOUYHOCTh). B mpakTuueckoil MeauiuHe OMOXUMUUYECKUE TECThI
UCIIOIB3YIOTCS JUIsl PEIICHUS CIAEAYIOMIMNX 3aa4:

1. CKpUHHHTA — BBISBJICHUS OO0JIC3HU HA IOKIMHUYSCKOW CTA/IVH;

2. JTUAarHOCTUKU — MOJTBEPKASHUS WU UCKIIOUCHHUS TUarHo3a;

3. MIPOTHO3a — OMPEACICHUS] BEIMYUHBI PHCKA Pa3BUTHUS 3a00JICBaHUS,
0CcOOCHHOCTEH TeueHHUs 3a00JIeBaHM U €T0 UCXO0J1a;

4, MOHUTOPUHTA — HaAOJIIOJCHUS 3a TEYeHHEM 3a00JeBaHUSA WU

peaKuuei Ha JICUEHHE.
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buoxumuyeckuil aHaau3 KpPOBH MPENIONAraeT HCCIEAOBAHHE PA3THYHBIX
XUMHYECKUX aHAIUTOB — OEJIKOB, JIMIIHJIOB, YIJIEBOJOB, Pa3IMYHbBIX IPOJYKTOB UX
MPEBPALLEHUN, aKTUBHOCTH (PEPMEHTOB MHAUBUAYAIBHBIX OCIKOB U P, UMEIOIINX
KJIIMHUYECKOE 3HaYEHUE.

MarepuaJj AJis1 MCCIeJOBAHUSA: CHIBOPOTKA BEHO3HOM KPOBH.

B3situe kpoBU MPOM3BOJUTCS HATOIIAK M3 JIOKTEBOW BEHBI B CIIELUATIBHYIO
BaKyyMHYIO CUCTEMY aKTUBATOPOM CBEPTHIBAHUS.

Buabl npoOupok auist B3ATHS KPOBH:

e Bakyymuas cucrema (Oenas/kpacHas KpbllIKa) C aKTUBATOPOM
CBEPTHIBAHMS;

e BakyymHas cuctema (KOpUYHEBas/’kenTas KpbIlIKa) C aKTUBATOPOM
CBEPTHIBAHMS U PA3/ICIUTEIbHBIM I'EJIeM.

[TonyyeHHast 3 KpOBU CHIBOPOTKA OCTAETCSI CTAOWUIILHOM B TeueHue 7 JHen
npu 2—-8 °C. ApXMBHPOBaHHAS CHIBOPOTKA MOXET XPAHUTBHCA B 3aMOPOKEHHOM
Buje npu -20 °C.

e Jliia uccneoBaHUs YPOBHS TJIMKMPOBAHHOTO IeMOTJIoOMHAa HEeoOXoauma
eJIbHAsI BEHO3HAS KPOBb, B3ATHE KOTOPOU MPOU3BOIUTCS B BAKYYMHYIO CUCTEMY C
antukoaryinsstitom  K29JATA wumu  K33ATA  (cupeHeBas  KpblllKa TIpH
MCIIOJIb30BaHUM IPOOUPOK TUNa Vacutainer, KpacHasi KpbIIIKa /Uil IpOOUPOK THIIA
Monovette). IlonydeHHass KpOBb MOXKET XPaHUTCS MPU KOMHATHOM TEMIIEPATYPE —
1o 6 yacos, ripu Temriepatype 2—8 °C — He 6osee 24 yaca.

HccaenoBanue akTUBHOCTH )ePMEHTOB.

AKTUBHOCTh (PEPMEHTOB OMNpPENEINSAETCS C TUArHOCTUYECKMMHU LIETSIMU TIpe
UMYIIECTBEHHO B CHIBOPOTKE KpoBH. bojbIinas yacte ¢pepMEHTOB B KPOBU — 3TO
TKaHeBbIe (DEPMEHTHI, MOMaJaloNIie B KPOBb B pe3yJbTaTe pa3pylICHUS KIIETOK,
rae ux koHueHtpamus B 1000-10 000 Beme, YeM B  KpPOBH.
B HOpME B CBIBOPOTKE KpPOBH PETUCTPUPYETCS TOJBKO OYEHb HE3HAUUTENh
Hasi aKTUBHOCTH (GepMeHTOB. [IpuurvHaMM TMOBBINICHHUS] AKTUBHOCTH (PEPMEHTOB
IPY TATOJIOTUU SIBJISFOTCS

® MpsSIMOE TMOBPEXKICHUE KICTOUYHBIX MeMOpaH (BUpycaMH U XUMUYECKUMHU
COCJIMHECHUSMHU );

® TUIIOKCHSI, aHOKCHSI M MILIEMHUSI TKaHEH;

® [IOBBILIEHHBIM CHHTE3 B TKAHAX (POCT 3J10KAYECTBEHHOU OITYXOJIH).

B cbIiBOpoTKE KpOBU ONpEEIsaiOT TPU OCHOBHBIE TPYMNIBI (HEPMEHTOB: BHYT-
PHUKJIETOYHbIE, CEKPETOPHBIE U OKCKPETOpHbIE. BONBIIMHCTBO ()epPMEHTOB SBISAIOT-
Csl BHYTPUKJIETOYHBIMH, B 3aBUCUMOCTH OT JIOKQJIM3AL[MU OHM Pa3JIEIAI0TCA Ha:

e Hecnenuduueckue GEepMEHTHI, KOTOPbIE KaTaTU3UPYIOT OOIINe AJIs BCEX
TKaHell peakuuu oOMEHa M HaXOIATCA B OOJBIIMHCTBE OPraHOB U TKaHEH
Hanpumep, ACT, AJIT, JIAI', amunaza, numnaza u ap.);

o oprasocrnenu@uueckue, MpUCyTCTBYIOT TOJIBKO B ONPEIEICHHOM THIIE
TKAHEW WM OpraHe B BBICOKOM KOHLEHTpauuu. lIoBBIIEHHE B KPOBU YPOBHSA
opra”Hocrnenu@uueckoro (epMeHTa yKa3blBAET MPEXKAE BCErO0 Ha MOBPEKIACHHE
KJIIETOK TOW TKaHU, B KOTOPOHM 3TOT (PEPMEHT IPEACTaBIECH B HAHOOJBIIEM
KOJIMYECTBE.
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CneunduynHoctsb pepMEeHTOB NI JMATHOCTUKH NATOJIOT UM,

DepMeHT Opran J{MarHocTuyeckoe 3HaYeHue
o-amusasa ITomxenynoynas xeyesa OcTpblii MAHKPEATHUT, OTUT
AJIT [Teuens 3a0oneBaHus NapEHXUMBbI
NIEYEHU
ACT Muokapn, redyeHb HNudapkr Muokapaa,

3a00JIeBaHUS TAPEHXUMBI
NICYCHH, TIOPAKECHUS
CKEJIETHBIX MBIIII]

ITT Ileuenn ITaTosmorus x€mueBLIBOAAIIINX
IIyTEH, AJIKOTOJIM3M
KK CkenetHble MBbIIILEL, cepaue, | Madapkr Muokapaa,
IJ1aJJKUE MBI IIOPAYKEHUS CKEJIETHBIX MBIIIIT
Ko [Ipocrtara, KOCTHas TKaHb AJnieHOMa, pak MpoCTaThl,

MeTa00IMYECKHE 3200 I€BaHUSA
KOCTHOU TKaHU

JIAT [Teuensn, cepatie, ckeneTHbie | 3a00JIeBaHUS MAPEHXUMBI
MBIIIIIBI, S3PUTPOIINTHI, neYeHH, MHPApKT MUOKap/Ia,
TPOMOOIIUTHI, remoJin3, Hed(pEeKTUBHBII
auMbaTUYeCKue y3JIbl IPUTPOII0I3, TUM(POMBI
Jlumaza [Tomxenynounas xenesa OcCTpbIil TaHKpPEaTUT
Xonunacrepaza | [leyenn OTtpaBneHus

dbochopoprannueckuMu
COCITMHCHHSIMH, 3200JIeBaHUS
apEeHXUMBI TICUCHU

D IleyeHb, KOCTHASI TKaHb, MeTtabonuueckue 3a001eBaHUs
KHMIIEYHUK, TOYKH KOCTHOM TKaHH,
rernaToOMIMapHas MaToJIOTHsl

CexpeTtopHbie (pepMeHTHI (IICEBIOXOJMHAICTEPA3a) CHHTE3UPYIOTCS B TICUCHU
U MOCTOSIHHO BBICBOOOXIAIOTCS B M1a3My. MIX aKTMBHOCTb B CBIBOPOTKE KPOBH
BBIIIE, YEM B KJIETKAX WM TKaHSIX. B KIMHWYECKOW MpPaKTUKE OHU MPEICTABISIIOT
MHTEpEC, KOTJla X aKTUBHOCTh B CHIBOPOTKE KPOBHM CTAHOBUTCS HUYKE HOPMBI 3a
CUeT HapyleHus (PyHKINH MeYeHU.

OKCKpeTOopHBIE (EepMEHTHl O00pa3yroTCsl oOpraHaMu MHUIIEBAPUTEIBHON
cucTeMbl (TIOJKETYyJIOYHON  KEJIe30H, CIM3UCTOH O00OJOYKOM  KHIIEYHHUKA,
MEYEHbIO, SMUTENHNEM >XEIMUHbIX myTeil). K HUM OTHOCSATCA o-aMuiiaza, JiMmasa,
menounas ¢ocdaraza (IIIP) u np. B HOpMEe MX aKTUBHOCTH B CHIBOPOTKE KPOBU
HU3Ka U mocTosiHHAa. OJHAKO NpH MaTOJIOTHH, Korja OJIOKMpOBaH 000U W3
OOBIYHBIX TTYTEH WX HKCKPEIHH, aKTUBHOCTH ATHX ()EPMEHTOB B CHIBOPOTKE KPOBHU
3HAUYUTENIbHO YBEJIMUUBACTCH.

EauHnnbl aKTUBHOCTH (DEPMEHTOB.

3a euHUIly aKTUBHOCTH JIIOOOTO pepMeHTa B Ja0OPaTOPHOIM JUATHOCTHKE
MPUHUMAIOT TO KOJUYECTBO, KOTOPOE B ONTUMAJIBHBIX YCIOBHSIX KaTalU3UPYET
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npespamenue 1 cyberpara B 1 (Mxmons/ mun) npu t°=37 °C. IIpu stoM o6beMHas
aKTUBHOCTH (pepmenTa BoipaxaeTcs kak ME/n (wnu En/n), ynenwHas akTUBHOCTD —
kak ME/mr Oenxa.

AcnapraramuHorpaHncgepasa (ACT).

Pegepenmuvie genuuunvr akmusnocmu ACT 6 cvigopomke: 0-5—40 Eo/n.
Omnpenenenue axtuBHOCTH ACT HCHONB3YIOT ISl BBISIBICHUS U OLICHKH BBI
PaXEHHOCTU HMUTOJUTUYECKOTO CHUHAPOMA MNP JUATHOCTHUKE U MOHUTOPHUHIE 3a
OoneBaHUi MeyeHu, cepiua. TecT UCHoIb3yIoT BMECTE C ONpPEeIEHUEM aKTHUBHO
ctu AJIT.

AxtuBHOCcTh ACT moBbimieHa y 93-98% mnanueHToB ¢ uHGapKTOM MHUOKAP
na (UM) B 2-20 pa3. Ilpu UM ACT noBellaercst B CIBOPOTKE dyepe3 6—8 4, Mak
CUMaJIbHOM aKTUBHOCTU OHA JOCTHUTAaEeT uepe3 24—36 4 u CHUXKAETCS 1O HOpMallb
HOTO YpPOBHS K 5—6-my gHto. Pacimmpenue 30HbI HHPapKTa TPUBOJAUT KO BTOPOMY
IIUKITY TIOBBIIIIEHUS aKTUBHOCTU. CTeneHb noBbiieHus: akTuBHOCTU ACT siBnsieTcst
MEpol Macchl MHUOKap/a, BOBJICYEHHOW B marojormdeckuil mpouecc. MHorma ak
TuBHOCTH ACT mOBBIIIAETCS €I11e 10 BOSHUKHOBEHUS JICKTPpOKapaArorpadhuuecKux
npusHakoB MM, a oTcyTcTBUE CHMKEHUS ee YpoBHs mocie 3—4-ro gaHs 3aboseBa
HUS POTHOCTUYECKU HEOJIArOMpUsITHO.

IIpu crenokapauu aktuBHOCTh ACT, Kak mpaBmiio, OocTaeTcs B Mpenaesiax
HOpMBbI. OHako noBbiieHne ACT 0OHapyKUBAIOT NIPH TshKEJIoN (opmMe KOopoHap
HOU HEJIOCTATOYHOCTH B MeEpBbIe 24 4 mocie npuctyna (HOpMaau3alusl Mpoucxo
IUT Ha 2-#, pexxe 3-il AeHb mociie MPUCTyNa), a TaKkKe MPHU IJIUTEIbHBIX TPUCTY
nax napoKCU3MalbHON TaXUKapIUU.

ACT mnoBbIIIaeTCS TakKe MPU OCTPOM TIENAaTUTE U JIPYTUX TSKEIBIX MOopa
KEHUSIX TeraTolUTOB. Y MEPEHHOE YBEJUYeHUE HAOII0IAeTCs P MEXaHMYECKOM
KENTyXe, Y MalUeHTOB ¢ MeTacTa3aMu B Ne4eHb U 1uppo3oM. Koaddurment e
Puruca, T.e. orHomenue ACT/ACT, B Hopme paBHoe 1,33, mpu 3a0osieBaHUAX
NICYCHH HIKE ITOW BEJIIMYUHBI, a IPU 3a00JIEBaHUSIX CepAlla — BBIIIE.

AJITOPUTM [IVISl MPUHATHA KJIMHUYECKUX PellleHUi MPU YCTAHOBJICHUHU
3THOJIOTMHU MOPAKEHUS MeYeHH 10 3HAYEHHI0 aKTUBHOCTH ypoBHs ACT.

Knuauueckue JaHHBIC O ITOBPCIKACHUHU IICYCHHU

1l

Omnpenenenue aktuBHOCTH ACT B CHIBOPOTKE

1l

AxkTrBHOCTh ACT B CBIBOPOTKE MOBBIIIICHA

1l

Hert (uer nospexnenus

MIEYECHN )

Jla




1L

1L

1L

B 2 pa3a no cpaBHeHuUto ¢
BEPXHUM IIPEJIEIOM
pedepeHTHOTO 3HAYCHHUS

B 5 pa3 o cpaBHeHH1O €
BEPXHHUM IIPEIETIOM
pedepeHTHOTO 3HAYCHUS

B 10 pa3 no cpaBHEeHHIO C
BEPXHHUM IIPENIEIIOM
pedepeHTHOTO 3HAUYCHUS

1l

1l

AJIKOT0JIN3M

B 20 pa3 no cpaBHeHHIO C
BEPXHUM IPEIEIOM
pedepeHTHOTO 3HAYCHUSI

[IepBHUUHBIN CTEATOHEKPO3
bunmapnsIil uuppo3
JKuposas neueHp

1l

JlekapCTBEHHBII
XOJIECTaTUUECCKUN T'eIIaTUT,

UpPPO3

B 50 pa3 no cpaBHeHMIO €
BEPXHHUM IIPENIEIOM
pedepeHTHOTO 3HAYCHUS

B 100 pa3 no cpaBHEHHIO C
BEPXHUM IPEIEIOM

XoenoXonuTnas,

3n0KkauecTBeHHasl OOTypallMOHHAs JKETyXa,
NHpexk1inoHHbI MOHOHYKIIE03

JlexkapcTBeHHOE MOPaXKEHUE KIIETOK MEYSHH

OcTpble BUPYCHBIE T€TIaTUTHI

47




B xiMHWYECKON MNpaKTHUKE HAIUIO LIMPOKOE NPUMEHEHUE OJHOBPEMEHHOE
onpenenenue B kpoBu akTuBHOCTH ACT u AJIT; mockoiabKy oHO HaMHOTO UHGOP
MaTHBHEE C KJIMHUYECKOW TOUKHU 3peHusi (MO3BOJSET CYAUTh O JIOKAIM3ALUU U
[IyOuHE MOpakKeHUs, aKTUBHOCTH MPOIECCa U MPOTHO3UPOBATH UCXO0]1 OOJE3HH).

AnannHamuHoTpancdepasa (AJIT).

Pegepenmnuvie senuuunvt akmusnocmu AJIT 6 cvieopomke: 0—1—40 Eo/n.
AJIT comepxkuTcsi B CKEJIETHOM MYCKylaType, Me4eHHu, cepaue. B cepredHoit
MbIIe ee 3HauutelbHO MeHbIine, yeM ACT. CaMbix OONBIINX KOHIEHTpALUMA
AJIT nocturaer B neueHu. [loBeimeHue aktuBHOCTH amuHOTpaHchepas (ACT u
AJIT) B 1,5-5 pa3 no cpaBHEHUIO ¢ BEpXHEHN I'paHULIEd HOPMbI pacCMaTPUBAIOT Kak
yMepeHHyto runeppepmentemuto, B 6—10 pa3 — kak runepHepMeHTEMUIO CpeaHEN
crenenu, 6onee yeM B 10 pa3 — kak BbICOKyl0. CTeneHb MOgbeMa aKTUBHOCTHU
aMUHOTpaHCc(depa3 TOBOPUT O BBIPAKEHHOCTU ITUTOIUTUYECKOTO CUHIPOMA, HO HE
yKa3bIBaeT MPSMO Ha IIYOHMHY HApYIICHU COOCTBEHHO (DYHKIIMU OpraHa.

IIpu UM nossiienne akTuBHOCTH AJIT B CBIBOPOTKE KPOBH BBISIBIISIETCS B
50-70% cnydaeB, yarie mpu OOIMIMPHBIX HEKPO3aX cep/ieuHON MbIIbel. Hanbop
mee yBenudeHue aktuBHocTu AJIT ormedaercs B ocTpolt (pase, mocturas B cpen
HeM 130—-150% ot HopMBbI U 3aMeTHO ycTynaeT TakoBomy ACT, cocTaBistomiemMy B
cpeaneM 450-500% oT HOpMBI.

[Ipu 3aboneBaHUsX TEUYEHU MPEXKJE BCEro M HamMOoJiee 3HAYUTEIBHO 10
cpaBHeHHto ¢ ACT uzmensiercs aktuBHocTh AJIT. IIpu ocTtpoMm remnarure, He3aBH
CUMO OT €ro J3THOJIOTMM, aKTHMBHOCTb aMHUHOTpaHc(]epa3 MOBBIIIACTCS Yy BCEX
6ompHBIX. OcobenHO u3Mensercs: aktuBHOCTh AJIT, comepxarieiicss B 1uToIIias
Me, 4TO CIIOCOOCTBYET OBICTPOMY BBIXOAY €€ U3 KJIETKH W MOCTYIUICHUIO B KPOBS
Hoe pycino, nmodToMy AJIT — Gornee 4yBCTBUTENBHBIA TECT paHHEW IUATHOCTUKH
octporo renaruta, yeM ACT. Ilepunon nomypacnana AJIT okono 50 u. ACT pac
MOJIOKEHA MPEUMYIIECTBEHHO B MUTOXOHAPHSIX, IEPUO/] TToTypacmaaa okoio 20 u,
pearupyeT Ha OoJiee TsDKENble MOBPEXIeHUs renatouurta. [Ipu octpoM BHpycHOM
renatute AJIT u ACT noseimatorcsa 3a 10—15 nHel 10 MOSBICHUS JKEITYXU MPU
renatute A, U 3a MHOTO HEJIENIb IPYU renaTtute B, mpuyeM NoBBIIAIOTCS OHU OJHO
BpeMeHHOo, HO AJIT — 3nauutensHO Gomnbiie. [Ipu TUMMYHOM TEUEHUHM BHPYCHOTO
renatuta akTuBHOCTh AJIT mocturaer makcumyma Ha 2—3-i Hezmene 3a00JIeBaHuUA.
[Tpu GnarompusitHOM ero TedeHu akTUBHOCTH AJIT HOpMmanmu3yercs uepes 30—40
cyT, akTuBHOCTb ACT — uepe3 25-35 cyt. IloBTOpHOE WM MpOrpeccupyromiee
MOBBINIIEHNE AKTUBHOCTH aMHHOTpaHC(epa3 CBUACTEILCTBYET O HOBOM HEKPO3e
Wi peuuauBe Oosie3HU. YJIMHEHHE TMepHoJa TMOBBIIIEHHOH aKTUBHOCTHU
aMUHOTpaHc(depas yacTo CIYKUT HEOIaronpuaTHBIM MPU3HAKOM, TaK KaK MOXKET
CBHJIETEIBCTBOBATH O MEPEXOJIE OCTPOro MpPoUecca B XPOHUUECKUH.

B octpoMm meprose BUpyCHOTO TenaTuTa mpu BecexX (hopmax, KpoMe TKEIIOMH,
kodpunment Jle Putuca xonednercs or 0,55 no 0,65 mpu TsHKEIOM TECUCHUHU 3a
OosieBaHus 3TOT KO3 puuueHT coctapisieT B cpeaHeM 0,83, uro oTpaxkaer Oosee
3HauuTeabHOEe  ToBbIIeHHMe akTtuBHOCTH ACT. B auddepenmuanbho-
JAAarHOCTHYECKOM OTHOLICHWM HWMEET HEKOTOpOE 3HAYEHHWE TO, YTO IpH
AJKOTOJIBHBIX ~ TNOPAXEHUSX TMEYEHH, B NPOTUBOIOJIOKHOCTH BUPYCHBIM,
XapakTepHO NpeumyllnecTBeHHOe noBbilieHre akTuBHOCTH ACT u ko3 dunmenta
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e Puruca Oonee 2. Jlyi1 XpOHMYECKUX TE€NaTUTOB XapaKTepHA YMEpPEHHas H
cpenHss runepdepMeHTEMUSL.

IIpu nareHTHBIX (opmMax LUpPpPO3a TMEYECHH TMOBBIIICHUS aKTUBHOCTH
(¢epmenToB He HaOmopaercs. Ilpu akTUBHBIX (QopMax CTOHMKHM, XOTA U
HE3HAUUTEIbHBIM MOJBEM aKTUBHOCTH aMUHOTpaHc(pepas3 Bcrpeuaercs B 74—77%

CIIy4acB.
AjaroputM  J1a00paTOPHOW  AHMATHOCTUKU NPUYUH  TNOBBINICHUSA
AKTHBHOCTH TPpaHCaAMMHAa3.
AxtuBHOoCTh ACT 1 AJIT B ceiBopoTke Oosiee 40 En/n
Onpenenenne aktuBHocTH KK B chiBOpoTKe
Ia H AxtuBHOCTh KK B chIBOpOTKE OOJIEE Her
180 Ex/n
Octpoe Nudapkr Nudapkr Onpezercrne
p P P omnupyOrHa
MOBPEXKICH Mo3ra MHUOKapa
B CHIBOPOTKE
Y€ MBIIII]
' ' ' Y Y
Omnpenenenue ypoBHs TporoHuHa T(l) B cbiBOpoTKe 5 =
= =
m -
o /M
/ \ - =
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Tpomonun T(1) Tpomonun T(1) © =
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= =
v v 3 -
Wndapxr Octpoe
MHUOKap/a MOBPEKICHHE
MbI w/ninu UM &
=
=
B 3
HOTICHS g
IIEYEHHU D a— HET — LD Gonee < =
300 En/n E
<
{ | ¥ :
(]
E
N3menenus B Ouonrare I A e
v
¥ MexaHuyeckasi )KenTyxa
JA ‘ - HET
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BHPYCHBIﬁ reaTuT, XpOH. MAaTOJIOTHA IICUCHU, I/II[I/IOHaTI/ILICCKOC
JlekapcTBEHHOC/TOKCHYECKOE/aJTKOTOJILI0€ TIOPaKEHUE [OBBIIIEHUE AKTUBHOCTH
WndwmnstpaTiBHBIE 32001€BaHUS ACTu ATIT




[ToBbimenne aktuBHOCTU AJIT u ACT MoxkeT OBITh BBISBICHO Y MpaK
TUYECKHU 3JI0POBBIX HOCUTENCH MOBEPXHOCTHOIO aHTUTEeHa rematuta B, 4To yka
3bIBACT HA HAJIMYUE BHEIIHE OECCUMMOTOMHBIX aKTUBHBIX MPOIIECCOB B TEYCHHU.
AxktuBHocth ACT u AJIT, a Takxke menounoir ¢ocdarazer (11[P) mosbima
€TCSl TIPU Pa3pelICeHUH XPOHUYECKOW CEepJIeUHON HEI0CTaTOYHOCTH (MUK OOBIYHO
Ha 3-li—4-e CyTKn).

JlakraTnernaporenasa (JIAI).

Pegepenmuvie senuuunvr akmusnocmu JI{I" 6 cvigopomke 120—480 Eo/xn.
HauGonbmas axtuBHocTh JIJII' oOHapyxkeHa B mMoOYKaxX, CEpJICUYHON MBIIIIIE,
CKEJIETHOM MycCKynaType U neueHu. JIJII' comepKuTcs He TONBKO B CBIBOPOTKE, HO
Y B 3HAYUTEIBHOM KOJIMYECTBE B APUTPOIIMTAX, IOATOMY CHIBOPOTKA JIJII UCCIEH0
BaHUsI JIOJIKHA OBITH 0€3 CJIE0B TeMOJIn3a.

BonbImMHCTBO OpraHoB M TKaHEH yejoBeKa COAEPKHUT MATh M30(DEpPMEHTOB
JIIT. Xapakrtep uzodepmentroro crnekrpa JIJII' u Tun oOMeHa BeliecTB B TKaHU
KOPPEIUPYIOT MEXKy co00H. B TKaHSAX ¢ MpenMyIecTBeHHO a3pOOHBIM OOMEHOM
BenlecTB (cepaue, Mo3r, mouku) Haubombiieit JI/II-akTuBHOCTBIO 00MamaIoT
uzopepmentsl JIII' u JIAT2 (wnu ruapoxkculOyTupataeruaporesasa). B Tkansx c
BBIPOKCHHBIM aHAdPOOHBIM OOMEHOM BEIIECTB (II€UEHb, CKEJIETHAs MYCKYJIaTypa)
npeobnanaoT uzodpepmentsl JI/AI'4 u JIJAI'S. B chiBOpoTKe KpPOBH 310pPOBOTO
YeJioBeKa MOCTOSIHHO OOHapykuBaroTcs Bce maTh u3odpepmentoB JIJII. Nmeercs
3aKOHOMEPHOCTh B OTHOIIEHWM AaKTUBHOCTU u3zodepmeHToB JI/I': aKTHBHOCTH
JIAI2
> JIAI'l > JIAI'3 > JIAI4> JIADS. TloBpexkaeHwe TOTro WJIM HWHOrO OpraHa
U3MEHSIET M30()EPMEHTHBIN CHEKTP CHIBOPOTKH KPOBH, MPHUYEM ST H3MEHEHMUS
00ycioBIeHBI cieluUKON N30(hepPMEHTHOTO COCTaBa MOBPEKICHHOTO OpraHa.

B naGoparopun Hamboyiee 4acTo OMNPENesoT aKTUBHOCTH obOmieit JIAI
(cymMMy Bcex MITH M30()EpPMEHTOB), HO MOTYT OIpEAeATh OoJiee crenupuIHbIin
s cepaeuHoit Meimel uzodepment JIJAI'1 (ruapokcuOyTHpaTaeruaporeHasa)
v JIJI'S — niis 3a6o1eBaHuii IIEUCHH.

[ToBeimennas akTuBHOCTG JI/II' B m3moIOrHyecKux ycaoBUSX HaAOIrOmIaeT
csi 'y OepeMEeHHBIX, HOBOPOXKJEHHBIX, a TAKKE IMOCIE WHTCHCUBHBIX (DH3NYECKUX
Harpy3okK.

[ToBwimenue aktuBHoctu JIJII" mpu UM oTtmeuaetcs dyepe3 8—10 1 mocie ero
Hayana. Cnyctas 48-72 4 pocturaercs MaKCUMYM AaKTUBHOCTH (TIOBBIIICHUE
00bIYHO B 2—4 pa3a), ¥ OHA OCTAeTCs yBEIMYECHHOU B TeueHue 10 cyT. DTu cCpoku
MOTYT
BAPBUPOBATh B 3aBUCUMOCTH OT BEJIMYHWHBI Y4YaCTKa MOBPEXKIACHHOU MBIIILIbI
cepana. Ypenuuenue aktuBHoctu obuieit JIJAI' y nanmentoB ¢ UM npoucxoaut 3a
cuer peskoro mnoBbimeHus JIJAI'l w wvactmuno JIAI'2. VYV mnamueHTOB CO
CTEHOKapaueu
noBbIiieHus: aktuBHoctu JIJAIT He HaOmrogaeTcs, 4YTO MO3BOJISIET MPUMEHSIThH
onpeaenenue JIAI' B mpenmemax 2-3 cyT NOCHE€ AHTMHO3HOTO NPHUCTYyIA Kak
BBICOKOHAJIC’KHBIN KPUTEPHUI OTCYTCTBUS MMOPAKEHUS CEPAECYHON MBIIIIBI.
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YMmepennoe yBenuuenue o6mieit JIJI' nabmrogaercs y OOJBIIMHCTBA Malu
€HTOB ¢ ocTpbIM KOpoHapHbIM cuHApoMOoM (OKC) (6e3 nndapkra), MUOKapIUTOM,
y OOJIbHBIX XPOHUYECKOW CEepJIeYHON HEIOCTATOYHOCTHIO, C 3aCTOWHBIMU SIBIIE
HUSMH B NI€YeHHU. Y OOJIbHBIX apUTMHEHN cepilia ONpenessiioTcs HOpMaJIbHBIE BE
nnuuHbl JI/JI', a mpuMeHeHue 3IEKTPOUMITYJIbCHOW TEpanuyu UHOTAA BEIET K ee
YBEJIUYEHUIO.

Hctounukom yBenuyeHus: akTuBHOCTU JIJII' MOkeT OBbITH JieroyHasi TKaHb
npu sMOonun u uHbapkre jerkux. Couyetanue HopMmaibHOW akTuBHOCTH ACT,
yBenuueHHON JIJII' u moBbIlIEHHST KOHIIEHTpAaLUU OUIUPYOMHA MOXKET CIIYKHUTb
JUArHOCTUYECKON Tpuasoil sierouHoi smbonuu u auddepenunanuu ee ot M.
[Ipy mHEBMOHUSX aKTUBHOCTH (hepMEHTa MHOTa MOKET HE MOBBILIATHCS.

[Ipu mMuonaTtusix (MbIIIEYHbIE TUCTPO(UU, TPABMATUYECKUE MOBPEKIACHUS
MBIIIIL, BOCIAJUTEIbHBIE MMPOLECCH], PACCTPOMCTBA, CBS3AHHBIE C SHAOKPUHHBIMH
U METa0O0JIMYECKUMH 3a00JI€BaHUsIMU) OTMEUAETCsl yBeJlnueHue aktuBHocty JIAL;
IpU HEUPOTEHHBIX 3a00JI€BaHUAX MBIIII aKTUBHOCTH JIJII" He moBkIIIaeTcs.

IIpu ocTpoMm BUpYyCHOM renatute akTuBHOCTH JIJII' B CBIBOPOTKE KpOBH yBe-
JUYEHA B MEPBBIE JHU KEITYIIHOTO MEPHOJA, U MPU JIETKOW M CPEIHETSHKEION
dopmax 3ab0sIeBaHMS TOBOJIBHO OBICTPO BO3BpALIACTCS K HOPMAIBHOMY YPOBHIO.
Tsoxenbie GopMbl BUPYCHOTO renaTUTa, U OCOOEHHO Pa3BUTHE MEUYEHOYHON HEJIOC-
TATOYHOCTH, COMPOBOXKIAIOTCS BHIPAXKEHHBIM U 00JIe€ JUIUTEIbHBIM MOBBIIIEHUEM
JIAL. Ilpm MexaHWYEeCKOW MKEJITyXe Ha IMEPBBIX CTAAUSIX 3aKyIMOPKH KEIYHBIX
npoToKOB akTuBHOCTH JI[II' B HOpMe, Ha OoJsiee MO3AHUX CTaaUSAX HAONIONAETCs
noabeM akTuBHOCTH JI/II" BeiiecTBre BTOPUYHBIX ITOBPEKACHUN ITEYEHHU.

Ilenounas ¢ocdarasza (I D).

[P mupoko pacmpocTpaHeHa B TKaHAX, OCOOCHHO B CIU3HCTOM 00O0JI0UYKE
KUIIEYHUKA, OCTeo0JacTaX, CTEHKaX >KEMYHBIX MPOTOKOB NEYECHM, ITUIALICHTE H
JIAKTUPYIOLIEH MOJIOUHOM Keye3e. B ChIBOPOTKE KPOBH MOXKHO ONPEICIUTH
akTUBHOCTH oOmiedt II[® (ee HA3BIBAIOT TEUEHOYHOM), a TaKKe OTACIBHO
AKTUBHOCTb
KOCTHOW M MHTECTHUHAIBHOU (KueyHoi) [ ®.

PedepentHblie BeJuunHbl aAKTUBHOCTH LI[®D B CHIBOPOTKE KPOBH.

Bo3pacTHas rpynna O6mas HIP (En/n)
HoBopoxeHnsbie Menee 420
Hetn Menee 480
B3pocabie Menee 150

[Ipumepno mumb y 65% rocnuTaau3upOBAaHHBIX MALMEHTOB BBICOKAS aK
tuBHOCTH [I]® 0OycnoBnena 3aboneBanusiMu nedeHu. AkTuBHOCTh 11D Hambosee
YacTO MOBBIIIAETCS BCJIECACTBUE MOBPEKACHUS WU JAECTPYKIIUU T€NaTOLUTOB WIH
HapyIIeHUs] OTTOKA Kelluu (xojectas). Hekpo3 nedyeHOUHbIX KIETOK KaK MpUYMHA
noBbIieHus: akTuBHOCTH [I[® wurpaer Benyllyr poJib MPU BUPYCHBIX U ayTOUM
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MYHHBIX TEMaTHUTaX, TOKCUYECKUX U JIEKAPCTBEHHBIX MOBPEKICHUSIX ICUECHH.
XoJiectaz KaKk INpUYMHA INOBBINEHUA akTUBHOCTH [I[® B KpoBM pa3zBuBaercs npu
BHETICUCHOUYHON OOCTPYKIIMM JKEITYHBIX MPOTOKOB HAMpUMEp, MPU 3aKyMOpKe
KaMHEM

WU PA3BUTHHU TIOCJIECONEPAIMOHHON CTPUKTYPHI), CY)KEHHH BHYTPHUICYECHOUHBIX
MPOTOKOB  (Hampumep, NpU TEPBUYHOM  CKIECPO3UPYIOIIEM  XOJIAHTHUTE),
MOBPEKACHUN JKEITYHBIX MPOTOKOB (HAMpUMEp, MpU TMEPBUYHOM OUIMAPHOM
UPpO3€ TEUECHH) WM HApPYIICHWHW TPAHCIOpPTa >KEJIUYM Ha YPOBHE MEJKUX
AKEITYHBIX MIPOTOKOB
(mpy  TPUMEHEHWUW  psAaa  JEKAPCTBEHHBIX  MpenapaToB,  Hampumep,
xjopnpomasuna). B psape cinydaeB aktuBHOCTh II[® moBbIIaeTCs TpU
OJIHOBPEMEHHOM JICHCTBUHM O00UX MEXaHU3MOB MTOBPEKICHUS.

VY 30% >XenTylIHBIX MalMEHTOB C UUPPO30OM IEUECHU BBISIBIISIETCA YBEJINYE
Hue aktuBHOCTHU II[®D. IloBwimenne aktuBHOcTH LD Habmomaercs y 90% Goub
HBIX MEPBUYHBIM PAKOM IEUEHW W MPU MEeTacTa3ax B medyeHb. Pe3ko Bo3pacraer
akTuBHOCTH [I|® mpu oTpaBieHUSAX aqkoroieM Ha (POHE XPOHUYECKOTO ajKOTro
au3Ma. OHa MOXET TIOBBIIATHCA TPU MOPUEME JIEKAPCTBEHHBIX CPEJCTB,
o0JlalaloIIMX TenaTroTOKCHYeCKUM 3P deKToM (TETpalMKIMH, MapareTamo,
¢denameTuH, 6-
MEPKaNTOMypuH, camuuuiatel u ap.). [IpubnusurensHo y 50% mnamueHTOB C
MH(EKIIMOHHBIM MOHOHYKJIE030M Ha 1-0if Hemerne 3a0oieBaHUSl OTMEYAaETCs
NOBbIIIEHHE aKTUBHOCTH LI D.

3aKkynopka BHENEYEHOYHBIX JKETYHBIX IMPOTOKOB COMPOBOXKIAETCS PE3KUM
yBenudeHueM akTuBHocTH IID. [Ipu Tskenoll OOCTPYKTUBHOM KEITyXe aKTHB
HOCTh II{® B CHIBOPOTKE KPOBH MOKET MPEBBIILIATH BEPXHUM Mpeesa HopMbl B 10
pa3 u OoJee.

VY JKEHILVH, NPUHUMAIOLIKUX [MPOTUBO3a4aTOYHbIE MIpenapaThl, COAepKaIIUe
ACTPOTEH M MPOreCTEPOH, MOKET PA3BUTHCS XOJIECTATHYECKAS JKEJITyXa U C MOBBI
menreM akTuBHOCTH I[®D. Ovenwb BbicOkMe IMGPH aKTUBHOCTH (PEepMEHTa Ha
OJIIOIal0TCS Y JKCHIIMH C MPEIKIAMIICUEH, YTO SIBJISETCS CIEICTBUEM IOBPEXKIIE
Hus TutanedTel. Huskas aktuBHOCTH D y GepeMeHHBIX TOBOPUT O HEIOCTATOYU
HOCTH Pa3BUTHS JIALEHTHI.

[ToMmrumo Ha3BaHHBIX, mnoOBblLIEHHE akTuBHOCTH LD ompenensercs npu
CIIEIYIONINX 3a00JICBAaHUSX U COCTOSTHUSX: TOBBIIIICHHOM METa00IU3Me B KOCTHOM
TKaHu  (IpuU  3aXKUBIEHUM  TEPEJIOMOB); MEPBUYHOM M BTOPUYHOM
runepnapaTupeose, OCTEOMAAINHI, TOYEYHOM paxuTe, 00yCIOBJICHHOM BUTAMUH-
D-pe3uCTEeHTHBIM pPaxXWTOM, COUYETAIOUIUMCSI C BTOPHUYHBIM THIEPHApaTUPEO30M;
LUTOMETaJIOBUPYCHOM HMH(EKIUU y JeTeil, BHENEYCHOUYHOM CEIICHUCE, SI3BEHHOM
KOJUTE, PErHOHapHOM WIEHTE, KHIICYHBIX OaKTepUadbHBIX WHQEKITUAX,
TUPEOTOKCUKO3€e. DTO 00ycioBieHo TeM, uto LI[d BeipabaThiBaeTCAd HE TOJBKO B
MIEYCHH, HO U B JIPYTUX OPraHaxX — KOCTAX, KUIIEYHUKE.

3naueHust ypoBHs akTuBHOCTU II[® (moporu 1jsi ONpUHATHS KIMHUYECKUX
pelieHni) Tpu YCTAHOBJICHUM KIMHUYECKOTO JUarHo3a IMOpaXeHUs IeYeHU
MpeACTaBICHbl Ha pUCYHKe. Pan uudp npeacrtaBiasier coOOl MHOXKUTEIM, Ha
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KOTOpBIE
YMHOXAETCs 3HAYEHUE BepXHEro pedepeHTHoro npeaena ais [ D.

CHIXeHUE aKTHBHOCTU (DEpMEHTa OTMEYAETCS IMPU TUIIOTUPEO3€, LIMHTE,
BBIPAKEHHOM aHEMUH, KBAILIMOPKOpe, runodocdaremMun.

AJITOPUTM VISl IPUHATHS KIMHAYECKHUX PellleHUu NPH YCTAHOBJICHUU
3THOJIOTUM MOPAKEHU MeYEeHH N0 3HAYeHUAM akTUBHOCTH LI D.

Kaununueckue JAHHBIC 0 MOBPECKIACHUC NMCYCHN

JL

Onpenenenne aktTuBHocTH [P B chIBOpOTKE

Jl Il

AxtuBHOCTH II|® noBbIlIeHA AxTuBHOCTb II|®P He MoBBIIIEHA

JL

Her noBpexaeHus neueHu

B 3 pa3za o cpaBHEHHIO ¢

I BEPXHHM TIPEIEIIOM
pebepeHTHOrO0 HHTEpBaja

\ 4

OcTpblii AJIKOTOJIBHBIN TENaTUT

NH}eKmmoHHbIIT MOHOHYKIJIE03
[uppo3 neyenu
Octpas xupoBas AUCTPOPus

meueH

B 5 pa3 no cpaBHeHU10 C

# BEPXHHUM IPENETIOM
pedepeHTHOrO MHTEpBaIa

\ 4

B 10 pa3 no cpaBHeHHIO €

» BEPXHUM IIPEAEIIOM
pedepeHTHOrO MHTEpBaIa

Xonenoxoanutuas
[TocTHEKpOTHUECKHM TUPPO3

\ 4

B 20 pa3 no cpaBHeHHIO ¢ MeracTa3bl B I€4€Hb
» BEPXHUM IIPEAETIOM > [lepBuuHBIN pak neyeHn
pedepeHTHOrO MHTEpPBaNa [lepBuuHBIi OUIMAPHBIA TUPPO3

Pax ronoBKu MOmKEITyT09HOM JKeIe3bl
JlexapcTBEHHBIN renaTut
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KocTHas mesnounas ¢pocarasa (ocraza).

Koctnas HI® mnpoayuupyercs ocreobnactamu koctu. Y gererd 1D
MOBBIILIEHA 1O TMepuoAa TMOJOBOrO0 co3peBaHMs. PedepeHTHbIe BEIUYUHBI
AKTUBHOCTH
koctHoi  III® B  CHIBOpOTKE  KpPOBM  TMpEACTaBlIE€Hbl B  TabuIe.

PedepenTHbie BeJJUUMHBI AKTUBHOCTH KOCTHOM I[P B chIBOpOTKE.

Bospact AKTHBHOCTB, E/a1
1 mecs 60 — 181
3 rona 60 — 121
10 ner 90 - 181
B3spocasie 10 31 roga 23 —55
B3spocnbie crapmie 31 rona 16 — 46

VYBenuuenne akTUBHOCTH oOmeld u koctHou II[dD compoBoxpaeT paxur
moboit stHonoruu, Oone3Hb llemkera, KOCTHbIE HM3MEHEHHS, CBSI3aHHBIE C
TUIeprapaTUpeo3oM. BBICTpO pacTeT aKkTUBHOCTH (epMEeHTa MPH OCTEOreHHOM
capkome, MeTacTa3ax paka B KOCTH, MUETIOMHOM 00se3HH, TUM(POTpaHyJIeMaTo3e C
nopaxeHuem kocteit. [Ipu nedeHnn runokanblMeMU BUTAaMMHOM D HE0O0X01uMo
KOHTPOJIMPOBAaTh €ro mo ypoBHIO akTuBHOCTH II[®d B kpoBu. Hopmanuzanus
aktuBHOCTH LD sBAsSieTCA MOKa3aHUEM K MPEKPALIECHUIO JICUYEHHUS.

[Tpu Gonesnu [lemxkera conepkanue Kanbiusa U GochaToB B KPOBU OOBITHO
B IpeJeiax HOPMbI, HO XapaKTepEeH OYEHb BBICOKUH ypoBeHb akTuBHOCTH I[P, B
CBSA3U C YEM CIENYET PEryJsIpHO MOHUTOpUpOBaTh ypoBeHb II[PD. beicTpoe Hapac
taHue ypoBHs [1[MD MoxkeT yka3pIBaTh Ha MaJUTHU3ALUIO IOPAKEHHON KOCTH.

Ocreonopo3, B OCHOBE KOTOPOTO JIEKHUT MEPBUYHOE YMEHBIIEHHE MAacChl
MaTpUKCa KOCTHOM TKaHM (MOTeps KaldblLUg IPU 3TOM BTOPUYHA), COITPOBOXKIAECTCS
HOpMaJIbHBIM ypoBHeM o0meir II[d B KkpoBHM WM HE3HAYUTCIHHBIM €€
MOBBIIIIEHUEM, IIJIOXO KOPpEIUpyeT ¢ mapamerpamu KocteoOpaszoBanusa. OmHAKO
KOCTHas [P
CIIy’)KUT 4yBCTBUTEIBHBIM MapKEpPOM YCKOPEHHOIO MeTaboim3Ma KOCTU BO BpeMs
MEHOIIAY3Bbl.

I'amma-rayramuarpancgepasa (I'T'T).

Pegepenmnuvie senuuunvr axmusnocmu I'I'T 6 cvigopomke: y MyH#CuuH —
10-70 Eo/n; y ocenwun — 6—45 Eo/n.

B 3naumrenpHbix koHmeHtpanusx [TT oOHapykeHa B TI€UYeHH,
MOXKEITYIOUHOM KeJle3€e, MOUKaxX U MPeCTaTeNIbHON xkele3e (M03TOMY Y MY>KUMH
akTuBHOCTh ['T'T B chIBOpOTKE KpOoBM NpuOIu3uTesnbHOo Ha 50% BbllIE, YeM Yy
YKEHIIIHH).

[ToBbimenne aktuBHoctd [TT B CHIBOPOTKE KPOBU MOXKET OBITh
00YCJIOBJIEHO CJICIYIOIUMHU TPUUNHAMU
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®  VYCWICHHWEM CHHTE3a B pe3yJbTaTe aKTUBAIlUU  (PEPMEHTOB,
o0ecrneunBaronX 3TOT MPOIIECC, ATKOTOJIEM U JIEKaPCTBEHHBIMU MperapaTamu;

®  TMOBpPEXKICHUEM KJIETOUYHBIX MEMOpaH MOJ JIEUCTBUEM TOKCHUYECKUX
areHToB (B TOM UHCIE€ COUPTA), MPU MIIEMUYECKOM TMOBPEKICHUH U
MH(EKIIMOHHOM MOPAXXEHUU TTCUYCHU;

e  0cBOOOXJEeHHEM (epMEHTa OT CBSI3M C KJIETOYHBIMU MeMOpaHamu B
pe3yJibTaTe AETEPreHTHOrO JNEHCTBUSI TOBEPXHOCTHO AKTUBHBIX KETYHBIX KUCIOT
MIPY BCEX BUJIAX XOJIECTa3a.

N3menenne aktuBHoctu [TT B ChIBOpOTKE HMeeT  OOJIbIIOE
JMAarHOCTUYECKOE 3HAUCHUE TMpHU 3a00JICBAaHUSX TEUYEHW U TemaTOoOUIIMAPHOTO
TpakTa. ITOT (pepMeHT 0oJiee YYBCTBUTEJICH K HapYIIEHUSIM B KJIETKax IMEYCHH,
yem AJIT,
ACT, II® u T.n. OTCyTCTBME NMOBBIIEHHONW aKTUBHOCTU ATOro (pepMeHTa Mpu
KOCTHBIX 3a00JieBaHUSX MO3BOJsIET AUG(PEpEeHIIMPOBATh UCTOUYHUK TMOBBIIICHUS
.

Ocob6enno uyBcTBUTenbHa [TT K BIUSHUIO HAa TIEYEHb JJIMTEIHHOTO
NOTpeOJICHUS aJTKOToJIA. Y JIUII, 3JI0yMOTPeOIstomux ankorojeM, yposersb ['TT B
CBIBOPOTKE KOPPEJIUPYET C KOJUYECTBOM NPUHUMAEMOro ajkoross. Tect
OCOOCHHO IICHEH JJIi KOHTPOJIA JICUCHHs ankoronm3Mma. lIpekpamieHue mpuema
AJIKOTOJISI CHIDKAET aKTUBHOCTh pepMeHTa npubnu3utenbHo Ha 50% B Teuenue 10
JTHEMH.

Onpenenenne axtuBHoctw [TT wucnonb3yeTcss [ yCTaHOBIICHHS
renaToTOKCUYHOCTH U TMOJIOKUTENBHO B 90% ciiydaeB 3a0osieBanuii neueHu. B
OOJBIIMHCTBE CIIy4aeB y TakuUX OOJBHBIX B KPOBU HAOIIOAACTCS TOBBIIICHUE
akTuBHOCTH TpaHcamuHa3 u ['T'T. M3onupoBanHoe noBeiieHue akTUBHOCTH ['TT
HaOmogaT y 6-20% mnanueHToB ¢ MATOJIOTHEH TrernaroOnInapHOM CHCTEMBI.
[ToBbimenne aktuBHoctd [TT OGomee wem B 3  pa3  BBI3BIBAIOT
AHTUKOHBYJIbCAHTHBIC TpErNapaThl, >KAPOBas MUCTPOQPUS TEUEHU U CepleyHas
HEJOCTATOYHOCTb.

IIpu octpeix rematutax akTUBHOCTh [T mnoBbIIacTCcs paHblIe, YEM
aktuBHocTh ACT m AJIT. Ha BreicoTe 3a0oneBanus aktuBHOCTH [TT Huxke
(noBeimieHa B 2-5 pa3), yeM aktuBHOocThb ACT u AJIT, u Hopmanuzyercs
MelJieHHee. 1o mno3BoyiieT ucnonb3oBath [TT 1pu  KoHTpose 3a
BBI3ZJOPOBJIEHUEM TALIMEHTA.

Hau6Gonee Boicokyto aktuBHOCTH ['TT (B 5-30 pa3 Beime pedepeHTHOTO
MHTEpBaJia) HAOMIOMAOT MPU BHYTPU- U BHENEUEHOYHOM XoJiecTa3ze. Heckoiabko
MEHBIITNE 3HAYEHUS AKTHBHOCTH (EPMEHTA PErUCTPUPYIOT TPH TEPBUYHBIX
ONyXOJsIX MEYEHW M MeEeTacTa3ax B IE€YeHb. lIpu 3JI0KaYECTBEHHBIX OITYXOJISIX
Apyroi
JOKAJIM3ALMKU MOCTENEHHOE yBennueHne akTUBHOCTU ['T'T yka3piBaeT Ha Hanuuyue
MeTacTa3oB B nedeHb. AKTUBHOCTH ['T'T MoxkeT ObITh MCIOJIb30BaHA B KAY€CTBE
MapKepa paka NOJKEITYJIOYHOM M MPEJCTATENbHOM JKENE3bl, TaK KaK OTPaKaeT
PEMUCCHH U PELUINBBI.

HeoOxogumo eme pa3 3ametuth, uto ITT MHOro3Hauna B
JAAarHOCTHYECKOM OTHOIIEHUH. [10 KpaliHell Mepe NATh MPOLIECCOB MOBBIIAIOT €€
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AKTUBHOCTB: LIUTOJIU3, XOJIECTa3, MHTOKCUKALIUA AJIKOTOJIEM, OIIyXOJEBOU POCT B
[IEYCHH, JICKAPCTBEHHAsl MHTOKCHUKAIUA. Takas 3THOJIOTHYECKas pa3HOPOLHOCTH
MexaHu3MoB moBbieHuss ['T'T TpeOyer odeHb TIIATETBHON OLIEHKHA NPUYHMH
runeppepmenremun. OOHapykeHue BbIcOKOM aktuBHOcTH [T'T 3acraBnser
UCKaThb IPUYMHY O3TOro MOBbIIIEHUA. Kak «oTcemBaromui» TECT U METOJ
KOHTPOJIS 32 TEYEHHEM HM3BECTHOI'O IATOJIOTMYECKOro IIpoLecca, UCCIEN0BaHUE
I'TT OykBaJIbHO HE3AMEHUMO IO KJIMHUYECKOMY 3HAYEHUIO.

XosauHicTepasa (X9).

Pegepenmnuvie senuuunvt akmusnocmu X3 6 cvisopomre. 3600-12900
Eo/n.

B Tkansix denmoBeka BCTpEYAIOTCS JIBa Pa3IMYHBIX (PEPMEHTa ITOTO THUIA:
aleTUIIXOJMHACTEepaza (UCTUHHASA X)), KOTopas MPEUMYIIIECTBEHHO HaXOJAUTCS B
HEPBHOW TKaHM, CKEJICTHBIX MBIIIIAX, APUTPOIUTAX; U CHIBOPOTOUYHAS, WIIU
nceBno-XD, KOTopas IIMPOKO paclpoCTpaHEHa, IPUCYTCTBYET B IICUCHH,
MOJ/KEITYZOUHOM Keje3e, CeKPETUPYETCs IEYSHBIO B KPOBb.

OnpeneneHne akTUBHOCTH X3 B CHIBOPOTKE MPEICTABISIET HAMOOBITUN
KIIMHUYECKUW HMHTEpPeC IS JUArHOCTUKU OTpaBiieHui ¢ochopopraHnuyecKuMu
OTPAaBIIIONIMMH BEIIECTBAMU M HWHCEKTHIMJAMU, a TaKXKe Kak IO0Ka3aTesb
COCTOSIHUS ~ O€NKOBO-CHUHTETHYECKOM  ¢GyHKuuuM  mnedeHd.  OTpaBieHUs
dochopopraHndecKuMU BEIIECTBAMU M  WHCEKTUIIUJAMU  COMPOBOXKIAOTCS
BBIPA)KECHHBIM CHUKEHUEM aKTUBHOCTH XO.

AxTHBHOCTh XD Hambojee pe3Ko CHIKAETCS MPH TSHKENBIX XPOHUYECKUX
3a00IeBaHUSX TI€UYeHHU, OCOOCHHO TpPU IUPpO3e. 3HAUUTEIbHOE CHUKEHUE
aKkTUBHOCTH XD HaOmomaeTcs TMpU PACHPOCTPAHEHHBIX OJIACTOMATO3HBIX
NOpaXEHUSAX TEeUYeHH. B HaYalbHBIX CTaaAMsIX OOTYpPAIlMOHHOW IKEITYXHU
CHUKEHUE aKTUBHOCTH
X3 BCcTpeyaeTcs OUYCeHb PEAKO.

SpkuM  TIPOSIBIEHWEM CHUXEHHUS OEJIIKOBO-CUHTETHYECKON (YHKIIUU
MIEYEHU y NAIMEHTOB C BUPYCHBIM I'€IATUTOM IPU Pa3BUTUH OCTPOW MEUEHOUHOU
HEJIOCTATOYHOCTH CIYKHUT PE3KOE CHMXKEHUE aKTUBHOCTH X3, IPHU 3TOM CTENEHb
CHW)KCHHS aKTMBHOCTH XO 00paTHO TMpPOMOPIMOHANbHA TKECTH TEUYCHUS
3a0oneBanusi. Hambonee HM3KME TMOKa3aTelld OTMEYAIOTCS Y TAIMEHTOB 3a
HECKOJIbKO JHEW 10 pa3BUTHSA NEYEHOUYHOU KOMBI. OJIHAKO UIUTENbHBIA MEPUOT
noiypacnajga ceiBopotouHo X3 (7-10 mHel) CHMXKAET €€ BO3MOXKHOCTH B
JMAarHOCTHKE OCTPOU MEYEHOYHON HEJIOCTATOYHOCTH.

IIpu UM pe3koe najeHue akKTUBHOCTH X OTMEYAETCs K KOHILY MEpPBBIX
CYyTOK 3a00JieBaHUsSI U OOYCIIOBIIEHO IIOKOM, KOTOPBIM MPUBOJUT K TSIKEIOMY
MOBPEXKACHUIO TICYECHHU.

B nocnennee Bpems uccienoBaHue 3Toro (hepMeHTa MMPOKO UCIOJIb3YEeTCs
JUISL KOHTpOJISI 32 MPUMEHEHUEM pEeNaKCaHTOB B XUPYPrUYECKOW MpPaKTHKE.
KypapenogoOnble BemiectBa (IUTHUINH, CYKIMHUJIXOJWH), TPUMEHSEMbIE B
XUPYPruu JJisl pacciiabieHus MBI, 0OBIYHO OBICTpO paspymiatorcs. Tspkenble
MOCJEACTBUS MPUMEHEHUS 3TUX CPENICTB (JVIUTEIBHOE alHOd, XOJIHMHEPT UUECKUI
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IIOK) BO3MOKHBI Kak 0pH MNpUOOpPETEHHOM HenocTatke XO (4ame mpu
XpPOHUYECKUX 3a00JI€BaHUAX NEYEHH), TaK U MPU BPOXKIECHHOM (PEPMEHTHOM
nedexre.

IIpu HedpoTHUECKOM CHUHAPOME HAOMIOJAETCS MOBBIIIEHUE AKTUBHOCTH
X9. DTO CBS3aHO C YBEIMYEHHEM CHHTE3a aJIbOYMUHOB MEUEHBIO U3-3a OBICTPOIL
MOTEPU MEIKOAUCTIEPCHON (PpaKiuy OEIKOB C MOUOH.

[loBeimienne X3 HaOmOJaeTCs TakKKe WHOIA TMPU  OXUPEHUU U
AKCCYJATUBHOM sHTeponaTuu. Hebombioe MoBhIlIeHHEe aKTUBHOCTH X WHOT/A
OTMEUAETCs MPU apTEPUATILHON TMIEPTEH3UHU, CaXapHOM JIabeTe, IEeNPECCUBHBIX
HEBpO3ax, TPEBOre, MAHMAKAJIbHO-AENPECCUBHOM ICUXO3€.

Aabda-amMunaza B CHIBOPOTKe H MOYe.

Pegepenmuvie genuuunvr akmuenocmu o-amunasvl:  coigopomre: 10-100
Eo/n; 6 moue — 30640 Eo/n.

HaubGonee OoraTel o-aMuiaa30d NOJKETYJOYHAs M CIIOHHBIE JKeJe3bl.
[Tna3zmMa KpoBHU 4YeEIOBEKA COACPKUT O-aMUJIa3bl JBYX THUIIOB: MaHKPEATHUYECKYIO
(PTum), BbIpabaThIBAEMYIO MOKEIYIOYHOM KEJNE30M, M CIIOHHYIO (S-THI),
IPOIYIUPYEMYIO CITFOHHBIMU JKEJIC3aMH.

B ¢wusmnonornyeckux yciaoBUSX amuia3za ChIBOPOTKH KPOBU COCTOUT Ha
40% w3 maHnkpeaTnuueckoil amunasbl U Ha 60% U3 CIFOHHON aMUJIa3bI.

Onpenenenue axkTUBHOCTH (-aMHWJIa3bl HMMEET Ba)XXHOE 3HAYCHUE B
JTUArHOCTUKE 3a00JIEBaHUM TOJKETYT0YHON >keme3bl. [loBbillIeHHe aKTUBHOCTH
a-
amMuia3bl B CHIBOPOTKE KpPOBH B 2 W 0OoJjiee pa3 JOKHO PACIEHUBATHCA Kak
CUMIITOM TIOPAXXEHUS TMOKENyI0YHON >kene3bl. Hebomblas runepamuiazemMus
JaeT
OCHOBAHUE 3aM0J03PUTh MATOJIOTHIO MOKETYI0YHOMN KeJe3bl, HO MOKET UHOTIa
HaAOTI0IaThCS MPU 3a00JICBAaHUAX JPYTUX OPTaHOB.

C mouoM BBIZIEIACTCA B OCHOBHOM P-amMmiraza, 4To SIBISCTCA OJHOM U3
OpUYuH  Ooybllield  MHPOPMATUBHOCTH O  (DYHKIHMOHATIHLHOM  COCTOSIHUU
MOXKEITYJOYHOU KeJe3bl ypoaMuiiasbl, YeEM aMuja3bl ChIBOPOTKH KpoBH. 65%
aMUJIa3HON aKTMBHOCTH MOYM OOYCIIOBJIEHO MaHKPEATUYECKON aMHIa30i. ITUM
O00BSCHAETCS TO OOCTOSITENBCTBO, YTO MPU OCTPOM IMAHKPEATUTE WMEHHO OHA
yBEIMYHUBAETCS B CHIBOPOTKE (0 89%) m ocobernno B Moue (mo 92%), 6e3
A3MEHEHUS IoKa3areyeun
aMUJIa3bl CIFOHHBIX KEJE3.

IIpyu ocTpoM mnaHKpeaTUTe AaKTUBHOCTh amuia3bl KPOBU U MOYH
yBesmunBaercss B 10-30 pa3. [unepamunazemuss HacTynaer B Hayaie
3a0oseBaHus
(yxke uepe3 4-6 u), mocturaeT Makcumyma uepe3 12-24 4y, 3ateM OBICTPO
CHW)KACTCSI W TPUXOAWT K HOpMe Ha 2-6-if NeHb. YPOBEHb TOBBIMICHUS
CBIBOPOTOYHOM
aMuUJIa3bl HE KOPPETUPYET C TSHKECTHIO MAHKPEATUTA.
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AXTHUBHOCTH aMujIa3bl B MOUe (MCIIOJIB3yeTCsl CyTOUHAs MOYa WA Pa30oBast
MOPIMST MOYM) HAYMHAET MOBBIMATHCS 4yepe3 6—10 u mociae ocTporo mpucTyma
nmaHKpeaTuTa W BO3BpallaeTcs K HOpMe uepe3 3 cyT. B HeKoTopbIX ciaydasx
YpOBEHb aMWiIa3bl B MOYE HMMEET JBE BOJIHBI TOBBIINICHHS B TEUEHUE 3 CYT.
['unepamunazypuss mpu OCTPOM U OOOCTPEHHWH XPOHUYECKOrO TMaHKpeaTHTa
peructpupyercs y 50% mnanueHntoB uepe3 8—12 4, y 25% — uepe3 12-18 4, y
66,6% — uepe3 18-24 u, y 75% — uepe3 24-36 4, y 100% — uepe3 3648 uu y
62,5% — uyepe3 48-72 4y. JluarHocTHyYecKash YyBCTBUTEJIBbHOCTb ONPEIEICHUS
aMIJIa3bl B CBIBOPOTKE I OCTPOro IMaHkKpeatuTta coctaBisieT 95%,
cnenuduyHocTsh — 88%.

OcTpble TaHKPEATUTHI MOTYT TPOTEKaTh O€3 TOBBIMICHUS AKTHBHOCTH
amMmiiaspl (B 4aCTHOCTH, TPHU TMaHKPEOHEKpo3e). boiee TouHyr HHQOpMAIIIO
MOJy4YaroT MPH MCCIEAOBAaHUN aKTUBHOCTH aMWJIa3bl B CYTOYHOM OOBEME MOYH.
BaxHoe, a B psae ciiyuaeB M peliaroliee 3HAYCHHWE 7S PaclO3HABAHUSA
pelHMInBUPYOMIEH (OPMBI OCTPOTO MaHKpPEaTHTa UMEET TTOBTOPHOE MOBBIIIICHHE
aAKTUBHOCTHM aMHJIa3bl KPOBH M MOYM BO BpPEMs TOBTOPSIONIUXCS DPEIHIABOB
6oneBoro cuHapoMa. JlaHHBIN PU3HAK UMEET UCKIIOUUTEIBHO BaKHOE 3HAUCHHE
JUI Pacro3HaBaHUS JIETKUX (OPM PEIUAUBUPYIOIIETO OCTPOrO ITaHKpEaTHTA.
[TosTomy crnemyer eme pa3 TOAYEPKHYTh HEOOXOIWMOCTh IOBTOPHBIX
WCCIICJIOBAaHUN aKTHMBHOCTH O-aMHWJIa3bl MOYM HA TIPOTSDKEHUW TEPBBIX 2 CYT
3a0oneBanus. I[lpu pasnuunbix (Qopmax oCTporo maHKpeaTHTa JIUHAMHUKA
MOBBILIECHUST 0-aMUJIa3bl B KPOBH UM MOY€ HOCHUT pas3lIMyHBIN Xapakrep. Tak, Iis
OTEYHOr0 TaHKpeaTUTa XapaKTepHa KpaTKOBpEMEHHas aMmuiazemMusi Ha 1-€-3-u
CYTKH 3a00JI€BaHUs; JUIsl TAHKPEOHEKPO3a — BHICOKAS U JJIUTEIbHAS aMUIa3eMus
WM, HA000POT, KPaTKOBPEMEHHAs rurnepaMuiiazeMus Ha 3-i CyTKH 3a00JIeBaHMUS.

BrisiBnieHue runepaMuiiazeMUH U TUTIEpAMUIIa3ypUn SIBISIETCS BaXKHBIM, HO
HE CeU(PUIHBIM MApPKEPOM OCTPOTO MAaHKPEATUTa; KPOME TOTO, MOBBIIICHUE €€
AKTUBHOCTH MOJKET OBITh KpaTKOBpeMeHHBIM. [y Gosbiiet nHGpOPMATUBHOCTH
MOJIYYCHHBIX PE3yJbTaTOB HCCJIEAOBAHMS TIOJIE3HO COYETATh OMpeesieHue
AKTUBHOCTM aMuja3bl KPOBM M MOYM C TapaJUICIbHBIM  ONpEEICHUEM
KOHIIEHTpAIlMM KpeaTWHWHAa B MOYE U CBHIBOPOTKE KpoBU. Ha ocHOBaHMH ATHX
JAHHBIX PACCUYUTHIBACTCS HHIEKC aMMJIA30-KpPEaTHHWHOBOTO KJIMPEHCA TI0
dbopmyie:

AM x KpC

KpM x AC x 100,

rae AM — amunaza moun; AC — amunasa celBOpoTkd; KpM — KkpeaTuHuH B
Moue; KpC — KpeaTuHUH B CBIBOPOTKE.

B HOpMe aMMIIa30-KpeaTUHHMHOBBIM HMHJCKC HE BbBINIE 3, MPEBBIIICHUE
CUMTAETCs MPU3HAKOM MaHKpeaTuta. [Ipu ocTpoM maHKpeaTuTe ypoBEHb aMUIa3bl
CHIBOPOTKM M [OKa3aTellb aMuiIa30-KpeaTUHUHOBOIO  KJIMpPEHCa OOBIYHO
MOBBIIIEHBl 32 CYET TMOJABJICHUSI [OYEYHOr0 MEXaHM3Ma KaHaJIbIEBOU
peabcopOuuu amuiasel. [lpu  3a0oneBaHMsIX, NPOTEKAIOIMIMX IO MAaCKOM
MaHKpeaTUuTa, COJEp>KaHHE aMuia3bl CHIBOPOTKHM MOXKET YBEJIMYHMBATHCS, HO
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MOKa3aTeslb aMUIa30-KPEaTHHUHOBOI'O KJIMPEHCA OCTAETCsl HOPMAJIbHBIM, TaK Kak
OTCYTCTBYET KaHajbLEBbIM JedekT. s 3TOoro ucciaenoBaHHs OYEHb BAXKHO
MPOBOJUTH B3SITUE KPOBU M MOYH B OJTHO U TO K€ BPEMS.

IIpy XpOHHYECKOM NAHKPEATUTE AKTUBHOCTh aMMWIa3bl B KPOBU M MOYE
noBeimaercs (y 10-88 m y 21-70% mnauueHTOB COOTBETCTBEHHO) B MEPUOA
0o0OCTpeHHsT Tpolecca M MpU BO3HUKHOBEHUM TMPEMATCTBUA K  OTTOKY
MAaHKPEAaTUYECKOTO COKa (BOCHAJIEHUE, OTEK T'OJIOBKHU MOJKEITYJOUYHOMN JKele3bl U
C/laBnenue npoTokoB, pyOLIOBBIM CTEHO3 COCOYKA JBEHAIUATUIEPCTHON KHUIIKU
u ap.). llpm ckaeporudeckoil Qopme nNaHKpeaTUTa THUIEpaMUIA3EMUs
onpejeNsieTcsl TakKKe CTEeNEeHbI0 HApYIIEHHs MPOXOJUMOCTH TPOTOKOB U
(YyHKIMOHAIBHON CIIOCOOHOCTBIO OCTaBIIeHCs yacTu kese3bl. [Ipu XxpoHudyeckux
naHkpeaTutax ¢ (GUOPO3HBIMU  HU3MEHEHHUSIMHU  TOJKENIyJ0YHOM  Kene3bl
00OCTpEHHUsI, HEPEIKO BBIPAXKEHHBIE M PACHPOCTPAHEHHBIE, COMPOBOKIAAIOTCS
CPaBHHUTEJIbHO HEOOJIbIIMM MOABEMOM AaKTUBHOCTH aMujasbl. BcneacrtBue
HapylieHus: (PyHKIMOHAIBHOM CHOCOOHOCTH MOKEIYAOYHON MOJKETYJOUHON
’KeJIe3bl TUIepaMUIa3eMHUsl HEPEAKO MOXKET OTCYTCTBOBATh MPU OCTPOM THOMHOM
naHKpeaTuTe (MpU OOLIMPHBIX «TOTAIBHBIX)» HEKPO3aX MOKETYI0YHON KEIE3bI).

[Ipu pake moKenya0ouHOM *Kene3bl YpOBEHb aMuia3bl B KPOBU U MOYE B
OJIHUX CJIy4yasix TOBBIIAETCS; B JAPYIHMX K€ CIydasX MOXKET OCTaBaThCs
HOPMAJIbHBIM U JIa)K€ TOHMKATHCS.

OueHka pe3ylbTaTOB UCCIIEIOBAHUSI aKTUBHOCTH aMHJIa3bl B KPOBU U MOYE
3aTpy/lHeHa TeM, 4TO (EPMEHT COJEPKHUTCS B CIIOHHBIX jKelle3aX, TOJICTON
KUIIIKE, CKEJETHBIX MBIIIIAX, MOYKaX, JIETKUX, SUYHUKAX, MATOYHBIX Tpydax,
npencraTenbHoi xenese. [IoaToMy ypoBeHb aMuIIa3bl MOXKET OBITh MOBBIIIECH MPU
MHOTHX 3200JI€BaHUAX, UMEIOIINX CXOAHYI0 KapTUHY C OCTPHIM MaHKPEATUTOM:
OCTPOM  alMEeHIUIIUTE, TMEePUTOHUTE, TMephOpaTUBHON S3BE IKEIyAKa U
JNBEHANLIATUIIEPCTHON KHILIKK, KUIIEYHOM HEMPOXOJUMOCTH, XOJIEIUCTUTE,
TpoMOO3e  OpBDKEEUHBIX COCY/JOB, a Takke TIpu  (HEOXPOMOIMTOME,
IMabeTHYecKOM aluao3e, Mocie Omepaluii 1Mo MOBOJY MOPOKOB Cep/la, Mocie
PE3EKINU TeUeHHU, MprueMa OOJBIINX /103 ATaHOJA, YNOTPEOJICHHs MpenapaTroB
onus, CyinbpaHWIaMUI0B, MOp(UHA, THA30BBIX JUYPETUKOB, MEPOPATBbHBIX
KOHTpauenTuBoB. [loBbllIeHHe aMHUIa3HOM aKTHBHOCTH IPU 3TUX 3a00JeBaHUIX
OOyCJIOBJIGHO pa3HbIMM TPUYMHAMH U HOCUT B OOJIBIIMHCTBE CIy4yaeB
pEaKkTUBHBIA XxapakTep. BciieacTBue 3HAUMTENBHBIX 3allacOB  aMMJIa3bl B
aMHApHBIX KJIETKax Jiro0oe HapylnleHWE UX LEJOCTHOCTH WIM Mallenniee
3aTpyIHEHHE OTTOKA CEKpeTa IOJKEIYIOYHOM >Kelle3bl MOXKET IPHUBECTH K
3HAYUTEIbHOMY I[IOTMAJaHUI0 aMHJa3bl B KpPOBb. Y OOJBHBIX TNEPUTOHUTOM
YBEJIMYECHHE AMWJIa3HOW aKTUBHOCTH MOKET HAOJIFOAAThCS B pE3YyJIbTAaTE PA3BUTHS
oOpa3zymomux amunasy Oakrepuil. OOBIYHO aKTMBHOCTH 0-aMMJIa3bl NPU
MIEPEYNCICHHBIX 3a00JIEBaHUAX MOBBIIIAETCS B KPOBU B 3—5 pas.

CHM)KEeHUE aKTUBHOCTH O-aMUJIa3bl B KPOBU MOXKET OBITh OOHAPYXKEHO MPU
THPEOTOKCUKO3€, IM, HEKpO3€ MOMKEITYJOUHOMN KEIE3BI.

HaHeraTH‘leCKaﬂ o-aMmnuJjiasa.
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Pegepenmnuvie senuuunvl axmueHocmu NaAHKpeamuiecKou O-aMuiasbl:
cvigopomka: 30-55% om obweu amunasel 6 cvieopomre (6 cpeonem 43%)
unu 13-53 Eo/n; moua: 60—-70% om obweti amunasvl 8 moye (8 cpeonem 65%).

OcHOBHas IIECHHOCTh ONpeeIeHns P-Tuma o-aMuaa3bl 3aKII0UaeTCs B TOM,
YTO YBEIWYCHHE €€ aKTUBHOCTH BBICOKOCTIEUM(UYIHO Il  3a0oseBaHMIA
MOJKEITYTI0YHOH kenie3bl. [lankpeaTndeckasl o-aMuia3a MOBBIIIAETCS IPU OCTPOM
naHKpeaTtuTe. AKTUBHOCTh OOINEe aMuia3bl B 3TOM Cllydae TOBBIIMIEHA 32 CUET
MaHKpPEeaTHU4eCKOM bpaxium. Jmarnoctuyeckas YyBCTBUTEIHHOCTh
MaHKpPEaTUYeCKO (Qpakmuu aMuiaa3bl B CBHIBOPOTKE KPOBH [IJISI  OCTPOTO
naHkpeaTuTa coctapisieT 92%, cnenupuunocts — 85%.

OmnpeneneHre aKTUBHOCTH MaHKpPEaTHUECKON (ppakiny aMuiaa3zbl 0COOCHHO
BOXHO TMPH XPOHUYECKOM ITAHKPEATUTE Yy MallMEHTOB C HOPMAJIbHBIM YPOBHEM
oOrmieil amMmuiaspl. Y MalMeHTOB ¢ XPOHHYECKUM TTAaHKPEATUTOM MaHKpeaTHudecKas
amunaza coctaBiusier 75-80%  oOmeit amunaszel  kKpoBu. [loBbimieHue
MaHKPEAaTUISCKOW aMHIIa3bl YKa3blBae€T Ha aTaKy XpPOHUYECKOTO TMaHKpeaTwTa, a
CHIDKEHHE — Ha DK30KPHUHHYIO HEJIOCTATOYHOCTH TOJUKEITYIOYHOMN JKene3bl Mpu
aTpopuu arnuHApHOW TKaHM W (UOpo3e opraHa y TAIMEHTOB, IUTEIHHO
CTpPaJArONINX JTaHHBIM 3200JICBAaHHEM.

AXTHUBHOCTH MMAHKPEATUYCCKOW O-aMHJIA3bl TIOMUMO TUATHOCTHUKUA OCTPOTO
MaHKpeaTuTa ONpPENEeNSIIOT TaKXKe II0CNie OIepali Ha opraHax OpIONIHON
NOJIOCTH C 1ENbI0 paHHEW JUArHOCTUKU  Pa3BUTUA  OCJIOXHEHUS —
MOCIICONEPALIMOHHOTO
naHkpeatuta. llankpeaTudeckasi o-amMuia3a B MOYE TOBBIIIAETCS MPH OCTPOM
NaHKpeaTUTe, MPUYEM COCTABJISET OCHOBHYIO YacTh OOIIEW aMwuiasbl, Tak Kak
BBIBOJIUTCS C MOYOM JIy4Ille, YeM CIIOHHAs (DpaKiiusl.

AKTHBHOCTHh MAHKpPEATUUYECKON (PpaKIuu amMuiasbl, B OTJIIMYHUE OT OOIIEH,
HE TMOBBIMIACTCA TPU TAPOTUTE, TUAOCTHUYECKOM KETOAIUA03€, pakKe JIErKoro,
OCTPBIX THHEKOJOTM4YecKux 3aboneBaHusx. Bmecrte ¢ Tem, TecT MOXKeT OBbITh
JIO’KHOTIOJIOKUTEIIBHBIM TIPH IPYTUX HEMaHKPEATUYECKUX 3a00JIEBAHUSIX.

JIunasa.

Pegepenmnvie eenuuunvr akmuenocmu aunaswl 6 cvigopomke: 0—190 Eo/n.
Omnpenenenne akKTUBHOCTU JIUTIA3bI B KPOBU CIY>KUT HanOosiee MH(OPMATUBHBIM
KPUTEPUEM JUArHOCTUKH OCTPOrO IaHKpeaTuTa. B oTimume OT o-aMuiiassbl,
AKTUBHOCTb  JIUMA3bl HE  TMOBBIMAETCA IPU  MNAPOTUTE, BHEMATOYHOU
6epemenHocTH, anmeHAuIMTe. ComepKaHue JIMMA3bl YBETUIHBACTCS U CHUKACTCS
MapajyIeJIbHO  TOBBIIMIEHUKD W CHWXKEHHUIO AaKTHUBHOCTH  aMuja3bl, HO
HOpMaJIM3alMs €€ YPOBHS NMPOUCXOJIUT MO3KE HOpMaln3auuu amuiasbl. MHorma
YPOBEHbB JINMA3bl B KPOBU MOBBIIIAETCS] PAHBIIE, YEM YBEINYMBACTCS aKTUBHOCTD
aMMJIA3bl, U OCTAETCS MOBBIIICHHBIM JJIMTEIIBHOE BPEMSI.

[Ipn ocTpoM MaHKpeaTUTEe aKTUBHOCTH JINNA3bl B KPOBH YBEIMYUBACTCS B
TEUCHUE HECKOJIBKMX YacOB IOCJIE OCTPOr0 NPHUCTYyIA, JOCTUras MaKCUMyMa
yepe3 12-24 g (yBenuuuBaetcs 10 200 pa3), U ocTaeTcsl MOBBIIICHHON B TEUCHUE
10-12 nmeii. [Iporno3 3abosneBaHus IJIOXOH, €CIM YPOBEHb JIMIA3bl B KPOBH
noBbIaercss B 10 u OoJjiee pa3 v HE CHMIKAETCS 0 3-KpPATHOTO MPEBBIIICHUS
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HOPMBI B TEUEHHE OJIKAWIIUX HECKOJbKMX JHEW. JlmarHoctuueckas
YyBCTBUTEJIBHOCTh JIMNA3bl B CBIBOPOTKE KPOBH I OCTPOTO IIAHKpPEaTUTa
coctaBisieT 86%, cneuPpuaHOCTh — 99%. OgHOBpEMEHHOE OIpEIe/IEHUE YPOBHS
o-aMuja3bl (KpOBb M MO4Ya) M JIMIA3bl — OCHOBA JHMATHOCTHKU OCTPOTO
naHkpeatuta. [loBblieHre 000MX WM OJHOTO U3 (PEepMEHTOB BhIsABIsAETCS Y 98%
OOJBHBIX C OCTPBIM MaHKpeaTuToM. [Ipu 3-KpaTHOM NOBBIIIEHUH AKTUBHOCTHU
Juna3bl B CBHIBOPOTKE KpPOBHM JHMArHOCTHUYECKAash YYBCTBUTEIBHOCTh TECTa B
OTHOIIIEHUM OCTporo nankpeatuta cocrabisieT 100%, cnenuduyanocts — 99%, B
TO BpeMs KaK aHaJOTWYHble M3MEHEHUS AaKTUBHOCTH aMUJIa3bl HMEIOT
YyBCTBUTENBHOCTb 72%, cietupuanocts — 99%.

AKTUBHOCTH  JIMMA3bl  CHIBOPOTKM  KpPOBM  00JaziaeéT  BBICOKOH
YYBCTBUTEJIBHOCTBIO B OTHOLIEHWHM JHUAarHOCTUKH OCTPOrO  AJIKOTOJBHOIO
NaHKpeaTUuTa, B TO BpeMs Kak JJIs MAlMEHTOB C 3aKyNOPKOW >KEeTYeBBIBOISIINX
nyTei, OOJIBIIOTr0 JYOJACHAIBHOIO COCOYKAa M NAHKPEAaTHYECKUX MPOTOKOB
XapaKTEpPEH BBICOKHI ypOBEHb amuiasbl. B CBSI3M C 3TUM sl YCTaHOBIICHUS
ATUOJIOTU U OCTpOTro
maKpeaTuTa  MHOT/A  OMNPEACNAIOT  JIMMA30-aMUIa30BbI KO3 PUIIUEHT:
OTHOIICHHE AKTHUBHOCTH JIMIMA3bl K aKTUBHOCTU aMWJIa3bl B CHIBOPOTKE KPOBHU.
Benmuuuna nunaszo-ammiazoBoro  koddduimenta  Beime 2,0 TO3BOJISET
JTUArHOCTUPOBATH OCTPHIN AJKOTOJIBHBIA MAHKPEaTUT (4yBCTBUTEIBLHOCTH — 91%,
cnerupuyHocTh — 76%). ToOJNIBKO Yy TAalMEHTOB C OCTPHIM AaJIKOTOJIbHBIM
MaHKpeaTuTOM KO3 (PHUITMEHT MOXKET OBITh BhIIIE 5,0.

[loBbIllIEHNE AKTHMBHOCTU JIMMNAa3bl B KPOBU MOXET HMETh MECTO IpHU
uHpapKTe KHIIKH, TMEPUTOHUTE, >KETYHOU Kojuke. OTMEUEHO TMOBBIIICHUE
AKTUBHOCTHM JIMMA3bl B KPOBU NPH Pa3pyUICHUH MKUPOBOM TKAHH — KOCTHBIX
nepenomMax,

PaHEHHSAX MATKUX TKAHEH, ITOCII€ ONEpaluid, IPU PaKe MOJIOYHOMN KEJIE3bI.

Kpearunkuna3za (KK) oomas.

Pegepenmnvie  genuuunvr  akmusnocmu obwei KK 6 cvisopomke:
myarcuunvl — 39-308 Eo/n, scenuyunvr —26—192 Eo/n.

HaubGonbmiee  muarHocTuyeckoe  3HAYEHHE  MMEIOT  CJIEIYIONINE
mzopepmentol KK: KK-MM (mpmmeunsiii), KK-MB (cepaeunsiii), KK-BB
(mo3roBoii). IloBeimienne aktuBHOCTH KK B CHIBOpOTKE KPOBU HAOMIOJAETCA W3-
3a BBIXOJ1a (pepMEHTa U3 KJIETOK MPHU UX MOBPEKICHHUH.

Onpenenenune aktuBHoctd KK wcnonb3yioT ayisi  BbIABICHUS U
MOHUTOPUHTA IUTOJUTUYECKOIO CHUHAPOMA MpU 3a00JIEBAaHUAX MHUOKapJa WU
ckenetHol Myckynatypel. [Ipy UM noctymnenne KK w3 cepliedHoil MbIIIIbl B
CBIBOPOTKY OTIEpEX)aeT Npyrue (PepMeHTHI, MOATOMY OIpEaeSieHne aKTUBHOCTHU
KK mmpoko wucnonb3oBanocs s paHHed auarHoctuku HMM. VYeenunuenwue
aktuBHOCTH KK Haxozsat y 95 — 99% mnamumentoB ¢ M. KK noBeimaercs yxe
yepe3 2—4 4 mocie OCTporo MpucTyna, AOCTUras Makcumyma uepe3 24-36 4, u
MPEBBIIAET HOpPMalibHblE BeNMWM4MHBI B 5—20 pa3. Cneayer MOOYEPKHYTh, UYTO
ypoBenb KK cpaBHHUTETHRHO OBICTPO BO3Bpamaercs K HopMme (Ha 3-ii—6-i1 neHb).
[ToaTomy B cinyuasx, koraa onpenenenne KK He Obu10 BBIMOIHEHO B 3TOT NEPHOT
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nocie pa3BUTUS HH(ApPKTA, TPYIHO pPACCUMTHIBATH HAa MOMOIIL JAHHOTO
moKas3aTens B JUarHocTuke. B To ke Bpemsi mmeHHO ObicTpoTa aumHamuku KK
JiefaeT omnpeaeseHrue Toro ¢pepMeHTa OCOOCHHO ILIEHHBIM JIJiIi pacro3HaBaHUs
MOBTOPHBIX MH(PAPKTOB, KOTOPHIE, HE /1aBasi YETKUX AJIEKTPOKAPIAUOTpaduIeCKIX
W3MEHEHUH, MOTYT BBI3BIBaTh NOBTOPHBIH moabeM aktuBHOCTH KK (ams
BBISIBJICHHS WX  PEKOMEHAYeTCS TMPOBEACHHWE TOBTOPHBIX  PETYISIPHBIX
uccienosanuii). MccnenoBanue aktuBHOocTH KK cymiecTtBeHHO BaxkHO mpH
aATUITUYHOM TEYCHUU M u OTCYTCTBUHU XapaKTEPHBIX
AIIEKTPOKAPIUOTPAPUUESCKUX U3MEHEHUH, YTO MOKET HAOII0IaThCs TPU HATUIUN
Omokazpl mydka ['mca, apuTMUSIX, TTOCIIE Tepanuy JUTUTAINCOM U B TEX CIIyYasX,
Korzaa y 00JbHOIO yxke ObLT HHPAPKT.

N3mMeHeHne aKTUBHOCTH (pepMeHTOB npu octpom M.

®epMeHT Hauyano Makcumym Bosspamenue KpartHocth
yBeJIMYEHUSs YBeJIHYCHUSA K HOpMe, yBeJIMYeHHS,
aKTHBHOCTH, AKTHBHOCTH, CYTKH pas
4achkl 4achl
ACT 4-6 24-48 4-7 2-20
KK 2-4 24-36 3-6 3-30
JIAT 8-10 48-72 8-9 2-4

MB-¢pakuus KpeaTHHKUHA3bI.

Pegepenmuvie eenuuunvr akmusnocmu MB-gppaxyuu KK 6 cvisopomie
cocmasnsrom 6% om ooweti akmusnocmu KK unu 0—25 Eo/x.

[ToBeimenue aktuBHOCTH KK-MB 60nee cnenuduuno nns M. Tlpu UM
KK-MB cocrapnseT 6onee 6% obmeit KK, yBenuuenne HabmromaeTcs yxe mocie
OCTpPOr0 TPHUCTYIA, MAaKCUMyM JocTuraercs uepe3 12-24 4y, Ha 3-i CyTKH
aktuBHocTh KK-MB  Bo3Bpamaercs K  HOpMajbHBIM  3HAQYEHUSIM  IPU
HeocnokHeHHOM TeueHuu VM. Ilpu pacmupenun 30HBI MHGApPKTa aKTUBHOCTH

KK-MB MOBBIIICHA
JOJIBIIIC, YTO TIO3BOJISICT JMArHOCTUPOBATH HMH(PAPKT IPOJIOHTUPOBAHHOTO H
peuuauBupyromero  teueHus. Makcumym  aktuBHocth  KK-MB  wacto
JTIOCTUTAETCS

panbiie MmakcumyMa aktuBHOCTH obOmiert KK. Bennunna moseimennss KK u KK-
MB cOOTBETCTBYET BEIMYMHE NOPAKEHHOW 30HBI MUOKapaa. Eciu B mepsbie
gacel UM 0OonbHOMY Hauajau MPOBOAWTH TPOMOOIHTHYECKYIO TEpPaINuio, TO MUK
aktuBHOCTH KK u KK-MB MoXxeT nosSBUTBHCS paHbIlle, 4eM OOBIYHO, 4YTO
OOBSICHAETCS BBIMBIBAHHUEM (EpMEHTa U3 TMOPAKEHHON 30HBI (pe3ylbTat
penepdy3un — BOCCTAHOBIICHUS MPOXOJAMUMOCTH TPOMOMPOBAHHOW KOPOHAPHOM
aprepun). AktuBHocTh KK-MB mipu UM konebnercst ot 6 1o 25%.

Paznuunble onyxonu moryt npoayuupoBate KK-MB, Ha ponro xoTopoi
npuxoautcs 10 60% u 6onee obmer aktuBHOcTH KK. B atoii cBssu, ecnu KK-
MB cocrasisiet 6omee 25% o6mieit KK, Heo6xoaumo gymMaTh 0 310Ka4€CTBEHHOM
HOBOOOpA30BaHMM KaK MPUYMHE TMOBBIIIEHUS AaKTUBHOCTH  (DepMEHTA.
[IpucyrctBue B kpoBu BB-(pakuun moxeT cumynupoBaTh yBenuueHue MB-
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¢paxuuu, BIUIOTH 10 npeBbiieHus ypoBHs MB-¢ppakuuu Hax odmeir KK. KKBB
MOSIBJIIETCS TIPU HApYIIEHUU reMarosHiedannyeckoro 6apbepa (mmociue onepanui
Ha MO3re WIM Mpu TpaBMe Mo3ra). BB-ppakuus Takkxe BO3HHMKaeT NpH
CEPbE3HBIX MOBPEXKICHUAX KHILIEYHUKA U MTOCJIE POJIOB (IIPH KECAPEBOM CEUEHUN ).

[loBbimienue Qpakun KK-MB B oTaenbHbIX ciiydasx HaOJIOgaeTcss MpH
MUOKapAUTaX U MUOKAPAUOAUCTPO(UAX PA3IMUYHOIO TeUeHUs (Hambolsiee 4acTo
npu muonuctpoduu Hromena), ognako KK-MB cocraBnsier menee 3% o6mieit
KK. IIpu octpom muokapautre KK u KK-MB Moryt ObIThb HOpMajabHBIMH WM
CWJIBHO YBEJIMYEHHBIMHM, MOX0XHUMH Ha KM, B 3aBHCHMMOCTH OT Xapakrtepa
HNOBPEXKIEHUS MUOKap/a.

[ToBpexJieHHe CKENEeTHOW MYCKYJIaTyphl COMPOBOXKAAETCS 3HAYUTENIbHBIM
yBenuueHueM MM-dpakiuuu, KOTopas MOXKET CHMYJIMPOBAaTh IOBBIIICHUE
MBdpakuu. Ilpu  pabaoMuonu3e  AMATHOCTHYECKAasT  YYBCTBUTEIBHOCTD
ucciegoBanus aktuBHOcTH KK (moBbliaercst B 5 pas u 6onee) Boie, uem ACT u
JIAT.

3a0o1eBaHUA M COCTOSIHMSI, CONPOBOKAAOIIMECS NMOBBbIINICHUEM YPOBHS
aktuBHocTH KK 1 KK-MB.

1. Du3uueckuii cmpecc u mpagmvl MolULY:

® YBEJIMYEHUE MBIIICYHOM MACCHI B pe3ysibTaTe (PU3NUECKUX YIIPaKHEHUI;

e (hu3nUecKuii cTpecc (meperpysKa);

® XUPYPrU4YeCKHE BMEIIATENIbCTBA, IpsMas TpaBMa, BHYTPUMBIIICUYHbBIC
UHBEKIINH;

® OCTPBIN TICUXO03, OCTPOE MOBPEKJACHHE MO3ra, KoMa (HEKpO3 MBIIII MPH
MPOJICIKHSX);

e cra3Mbl (SMIICTICHS, TETAHYC), POJIbI;

® CUJIbHBIE OKOTH; TOPAXKEHUS FJIEKTPUUECKUM TOKOM.

2.  /ecenepamuensie u 6ocnanumenbHvle NOBPEHCOCHUS:

® MBIIICYHAS JUCTPOPUS;

® MHUO3HT (KOJIJIar€HO3bl, BUPYCHBIC HH(MEKIIUU, TPUXCHETE3);

® MUOKAp/IUT.

3. Tokcuueckue nopaicenHun moluiy:

® OCTpOE AJIKOTOJIbHOE OTpaBJICHHE, Oelas TopsuKa;

® HK30TeHHasi MHTOKCUKaus (OpoMuibl, 6apOUTYypaThl, yrapHbIi ra3);

® TETaHUS;

® MeJIMKaMEeHTHI (KJ10puopaT, OpOHXOIUTUKH);

® TOKCHYECKHI pabaomuonn3 (reporH, ampeTaMuHBI);

® 3JJ0Ka4E€CTBEHHAs THUIIEPTEPMHUSL.

4., Memabonuueckue nopaxceHusn Molidy:

® TUIIOTUPEOD3;

e Merabonuyeckuit pabmoMuonu3 (rumnokanvemus, runodocdaremus,
TUIEPOCMOJIIPHBIE COCTOSIHUSA );

® TIIMKOTEeHO3 (Tul V).

5. Tunoxcuueckue nopadicenus Mmvluiy: WOK, nepughepuuecKkan
IMbonus, 2unomepmusi.
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Ouenp Boicokass akTuBHOCT, KK wacto HabmomaeTcs mnpu crnasmax,
TUIIOKCUU CKEJETHBIX MBIIIL, BEI3BAHHOM IMIOKOM, TOKCHYECKHM MOBPEXKICHUEM U
O4YEHb
PEIKO FeHETUYECKUMU HAPYIICHUSIMU METa00JIM3Ma TJIMKOTeHa WM JIMITHJIOB.

Kucaas ¢pocdarasa.

Pegpepenmuvie senuuunvl akmuenocmu Kuciou gocghamasel 8 cblgOpomKe:
0-6 Eo/n.

Y MyXUYdH TIOJIOBUHY COJIEpKallleiicsi B CBIBOPOTKE Kucioi docdarasbl
BbIpaOaThIBACT TMpeJCTaTeNbHasl JKejle3a, OCTAIbHYK) 4YacTb — TII€YeHb U
paspyliaromuecs: TPOMOOLMTBI M APUTPOLUTHL. Y  JKEHIIUH  (GEepMEeHT
BbIPAOATHIBACTCS MEUCHBIO, YPUTPOIIUTAMHU U TPOMOOIIUTAMH.

Omnpenenenne akTUBHOCTU Kuciou ¢ocdara3bl B KIMHUYECKON MPAKTHKE
MPOBOJUTCS ISl JHArHOCTUKU paka TMpeCTaTeIbHONM JKele3bl. AKTUBHOCTH
kuciion (ocdaTazpl MOBBIIAETCS MPU paKe MPEACTATSIBHOM JKeNe3bl JaJIeKO He
Bcerga: Tojibko y 20-25% mamueHToB 6e3 MmeractazoB My 60% OOJBHBIX C
meractazamMu. CTeneHb TOBBIIMIEHUS aKTUBHOCTH KHUCIOW (ocdara3bl 0COOCHHO
BEJIUKA y
NAIMEHTOB MPU HAJUYMHM KOCTHBIX METACTa30B paka MpPEe/CTATEIbHOU >KeJe3bl.
Onpenenenne akTUBHOCTU KHUCION (ocdaTrazpl MOXKET OBITh HCIOIH30BAHO
st i depeHnnanbHOo TMarHOCTUKY METAacTa30B paka MpeIcTaTeIbHOM JKele3bl
B KOCTH M 3a00jeBaHUN KOCTHOM TKaHW, B YAaCTHOCTH OCTeoaucTpoduii, mpu
KOTOPBIX OOBIYHO MOBBIIeHa akTUBHOCTH LI[®, B To BpeMs kak Mpu Meracrazax
paka
NpeCTaTeIbHOM JKeNe3bl B KOCTHU TIOBBIIIAETCS AKTUBHOCTh B KPOBH Kak
ICJIOYHOM, TaK U KUCJIOH (ocdarassl.

Cnenyer wuMeTb B BHIY, YTO MacCcax IMPEACTATEIbHOM JKeINe3bl,
KaTeTepu3alus, [IUCTOCKOMNUS, PEKTAIbHBIE UCCIIEIOBAHNUS MOBBIIIAIOT AKTUBHOCTh
KHUCJION
¢docdaTazbl, TOITOMY KpOBb Ha HCCIEOBAaHUS HaI0 OpaTh HE paHbIIE YeM depes
48 4 nociie nepeyrcaeHHbIX MPOLEIYD.

[loBbIlIeHHEe AaKTUBHOCTH KHCIION (QocdaTazbl MOXKET HMETh MECTO TMpHU
MOBBIIIICHHOM Pa3pylIeHUH TPOMOOIIUTOB (TPOOOIMTONCHUS, TPOMOOIMOOINH U
Ip.), TEeMOJUTHUYECKOW OoJsie3Hu, mnporpeccupyromiein Oonesnn Ilemxkera,
METACTATHUYECKUX TMOPAKEHUSX KOCTEH, MHEJIOMHOW Oone3Hu (HE BCeraa),
0omne3Hn ["ome
n Humana-Iluka, yepe3 1-2 qHs mocie onepanuu Ha OPEACTATEIBHOM KeJIe3e WU
rnocye OMOICHH.

IIpocraTuyeckas ¢ppaxkuus Kucaou pocdarasspl.

Pegpepenmnuvie senuuunvl akmusHocmu npocmamuueckou pakyuu Kuciou
gocchamasvl 6 coleopomrke pasmut 0,05—-2,6 E0/x.
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Onpenenenue mnpocTtaTuyeckord (pakmuu kKucioil ¢ocdarazsl — Ooiee
cnenupUYecKuid TeCT s JIMarHOCTHKU paka MpeacTaTeIbHOU JKele3bl, 4eM
olnpejeneHye o01e akTHBHOCTH Kucion (ocdarasel. [loBbilIeHHE €€ aKTUBHOCTH
XapaKTepHO [JIsl paka MpeAcTaTeIbHOM Kene3bl, OCOOEHHO C MeTacTa3aMu,
HaOJIoaeTcsl TakKe MpU MH(PAPKTE MPOCTATHI MOCJIE KATETePU3ALMH MOYEBOTO
ny3bips. Ilpu 6one3nu I'ome u Humana-I1uka noBeilieHust akTHUBHOCTH (hepMeHTa
HE HaOIIoAaeTcs, €clid OTCYTCTBYET KHCTO3HOE€ H3MEHEHHE IMpeAcTaTesIbHON
xenes3pl. 110 cBOell YyBCTBUTENBHOCTH U CHELM(PUUYHOCTU [JIsi CKPUHHUHIA paka
MpeACcTaTeIbHOMN JKene3bl 001as U npoctaTuueckas (pakuus Kuciao gocdaraszbl
yCTYMarT UCCIEAOBAHUIO MpocTaTudyeckoro crernudpuueckoro anturena (I1CA),
03TOMY
HE UCHOJB3YIOTCS IIUPOKO B KIMHUYECKON MPAKTHKE.

CyOcTpaThl M IPOAYKTHI 0MOXMMHUYECKUX PeaKIuil.
Hccnenoanne nokasaresieil IMrMEHTHOTO0 00OMeHa.

B xiauHWYeCKHMX 1a00paTOpUAX H3MEPSIOT KOHIICHTPAIMIO OOIIEro M
NOpsIMOTO OWIIMPYOWHA, TIO PAa3HUIE PACCUUTHIBAIOT KOHIICHTPAIIMIO HEMPSMOTO
omwnmupyouHa. Ecnu oOuuii OvyinpyOrH He MpeBbIaeT pedepeHTHBIX MPEIeIioB,
JOITyCTUMO HE MPOBOIUTH H3MEPEHHUE TPSIMOT0 OMIINPYOHHA.

O6mmit OnIupyouH.

Pegepenmuvie senuuunvt cooepocanus obueco obunuUpyOUHA 8 CblBOPOMKe

1,7-21,0 mxmonwv/n.

[Tpu runepOunupyonremun 6omee 27—34 MKMOJIB/JI pa3BUBACTCS CHUHIPOM
xenTyxu (nerkas gpopma — 10 85 MKMOB/J, cpenHeTshkenas — 86-169 MkMoIIb/i1,
Tsokenass ¢opma — cBbimie 170 MKMONB/T), OOYCIOBJICHHBIM HAKOILUICHHEM
OwnmnpyOWHa B TKAaHSAX OpraHU3Ma C TOSBJICHUEM >KEITOW OKpPAaCKHM KOXHU H
KOHBIOHKTHUBBI.

JTO COCTOSIHME MOKeT ObITh CJIeACTBHEM TpeX OCHOBHBIX Tpynn
3a0o0J1eBaHuUIl:

e  (OJe3HEl, CBSI3aHHBIX C MOBHIIICHHBIM 00pa3oBaHUEM OWIHMpyOnHA (B
OONbIIEM  KOJNWYECTBE, YEM TO, KOTOpOE HOpMalbHas TI€YCHb MOXKET
HKCKPETUPOBATH), P ITOM IEYEHb U JKEIYHBIC MYyTH OOBIYHO HE BOBIICYCHBI B
MaTOJIOTUYECKUI TpoIecc; Hambojee dYacToe 3a0oieBaHUE OJTOW TPYNIBI —
TeMOJIMTUYECKAsT aHEMUs, IS KOTOPOW XapaKTepHO YCHIJIEHHOE pa3pyIICHHE
SPUTPOIIUTOB;

e  (OJNe3HEeW, CBS3aHHBIX C TOBPEKIACHUEM KIETOK TICYCHH WM
BPOXKJECHHBIMU (EPMEHTOMATUSAMH, a CJEAOBATEeNbHO, C HAPYIICHHEM HUX
CIIOCOOHOCTU KOHBIOTUPOBATh OMIUPYOUH (00JI€3HU MEUCHH);
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e  0OOJE3HEW, CBSI3aHHBIX C HAPYIIEHHEM OTTOKa Kel4uu (CIeI0BaTEeIbHO,
CHI)KEHHEM 3KCKpeluu OWaupyOuHa), BCIAEACTBUE 3aKYNOPKH >KETYEBBIBOISLIUX
MIPOTOKOB TIeYeHU (00JIC3HU KETUECBBIBOSIIIIUX MTYTEH).

B 3aBucumocTtH OT TOro, Kakod TUnm OwiMpyOMHAa THPUCYTCTBYET B
CBIBOPOTKE KPOBH — HEKOHBIOTHPOBAHHBIA (HEMPSIMON) MM KOHBIOTMPOBAHHBIN
(npsimoit), TunepOMIUpyOUHEMHUs KIacCU(UIUPYETCsl KaK HEKOHBbIOTMPOBAaHHAS U
KOHBIOTUPOBAHHAs COOTBETCTBEHHO. B KIMHMYECKOW MpakTUKe Haubonee
HIMPOKOE PacCHpOCTpaHEHUE IMOIYUYWIO [JEJICHUE KEITyX Ha TeMOJIUTHYECKHE,
MapeHXUMATO3HbIE M OOTypallMOHHbIE. ['eMONUTUYECKHE W TMAapEHXUMATO3HBIE
KENTYXH —
3TO  HEKOHBIOTHMPOBaHHAasg, a  OOTypalMOHHbIE —  KOHBIOTMPOBAaHHAas
rUnepoOnInpyonHeMUsl.

[Ipy remMoauTHUYECKON KenTyxe THUNepOUTupyOuHEMUsi coYeTaeTcsl C
NOBBILIEHHBIM BBIJICJICHUEM YPOOUJIMHOT€HAa C MOYOM W KajloM, TaK KakK OH
obOpazyercs B
KUIIEYHUKE B OOJBIIOM KoJdudecTBe. Kpome reMOJuTHYEeCKUX aHEeMHUN T'eMOJu3
ycuiieH npu Bie-nedpunutHoit anemMuu, Manasipuv, MacCUBHBIX KPOBOM3IUSHUAX B
TKaHU, WHOAPKTE JIErKOTO, MpPU CHUHIPOME pPa3MOPKEHHUS MSITKUX TKaHEH
(HeKOHBIOTMpPOBaHHAsA TUnepompyorHemus). Yacroit Gopmoil reMoIuTHIECKOM
KENTYXH U TUNepOuIupyOuHeMHH SIBIeTCS (U3MOJOTUYECKAsT KENTyxa ¥y
HOBOPOJXKJIEHHBIX (BcTpeuaeTcs: y 60% Mita/ieHIIeB B MepBbIe HEACIH KU3HH ).

['eMONUTHYECKUMHU 1O CBOEMY MPOUCXOXKIECHUIO MOTYT OBITh KEITYyXH,
BbI3BaHHBIE JICMCTBHEM JIEKAPCTBEHHBIX CPEACTB, YCWIMBAIOUIUX pacmnaj
(remonu3)

SPUTPOLIUTOB (HAIPUMED, AIlETHIICATUIIMIOBON KUCIOTHI, TETPALUKIMHA U JIP. ).

[Ipy napeHXWMAaTO3HOW IKENTyXe HACTyMaeT AEeCTPYKIUS TernaTOIUTOB,
HapyIIaeTcsl SKCKpEnusi NpsaMoro (KOHBIOTHUPOBAHHOT0) OMIMPYOMHA B JKEITYHBIC
Kamuuisipbl. [Ipsimoit OunmupyOuH momagaeT HEMOCPEACTBEHHO B KPOBB, TZI€ €T0
coliepKaHKe 3HAYUTENIbHO yBenuuuBaeTcs. Kpome Toro, CHMXaeTcsi CriocoOHOCTh
NIEYCHOYHBIX KJIETOK CHMHTE3UPOBATh OMIMPYOUH-TIIOKYPOHHIBI; BCIEICTBUE YETO
KOJIMYECTBO HEMpsiMOro OwiupyOuMHa Takxke yBenuuuBaercsa. [loBblieHue
KOHIICHTpAI[MH B KPOBU NMPSMOro OUIMpYyOUHA MIPUBOJUT K €0 MOSIBICHUIO B MOYE
BCIEACTBUE (uUiubTpanuu 4epe3 MeMmOpaHy NOUYeYHBIX KiyOoukoB. Hempsimoii
OunupyOUH, HECMOTpPsS Ha YBEJIMYEHHUE KOHIEHTPAalUu B KPOBH, B MOUY HE
nocrynaer. llopaxeHue remnaTonUTOB  CONPOBOXKIAETCS HAPYIIEHHEM HX
CIIOCOOHOCTH
paspylmiaTb  BCOCABIIMKCA M3  TOHKONO  KHUIEYHMKA  ME300MIMHOTEH
(ypobununoren). [loBeimieHne conxepkaHus ypOOWIHMHOT€Ha B MOYE MOXKET
HaOIOIaThCS emie
B JIO’KEJNTYIIHBIMA NepuoJ. B pasrap BUpyCHOro remarura BO3MOKHO CHUKEHUE U
JaXe MCUE3HOBEHHE YPOOWJIMHON€Ha B MoO4Ye. OJTO OOBSICHSETCS TEM, YTO
YBEIMYMBAIOUIMICS 3aCTOM KEIYM B MEUYEHOYHBIX KJIETKaX BEAET K YMEHBILICHHUIO
BbIJICJICHUsT OuaupyOMHA U, CIEJOBAaTENbHO, K YMEHBIICHUIO O00pa3oBaHUs
ypOOUJIMHOT€HA B KETYEBBIBOASAIIMX MNyTsiX. B nanpHeiimiem, korna (yHKIus
MEYECHOYHBIX KJIETOK HAYMHAET BOCCTAHABIMBATHCSA, JKEJIUb BBIACISIETCS B
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0O0JIBIIOM KOJIMYECTBE, u
ypOOUJIMHOTEH CHOBa TOSABISAETCS B OOJBIIMX KOJMYECTBAX, YTO B JaHHON
CUTyallUl pacCICHUBAETCA KaK OJarompUsATHBIA MPOTHOCTUYECKUN MpHU3HAK.
CrepkoOWIMHOTEH MonaaaeT B OONBIION KPYr KpOBOOOpalIeHUS U BbLACIAETCA
MOYKaMU C
MOYOM B BUJIE YPOOUIIHHA.

OCHOBHBIE TIPUYMHBI TAPSCHXUMATO3HBIX KEITYyX — OCTPHIE M XPOHUYECKHUE
BUPYCHbIE TE€NaTUThl, LHUPPO3 IE€YEHU, TOKCHUYECKHE BemiecTBa (Xy10podopm,
YEeTBhIPEXXJIOPUCTBIN yriaepos, aneraMuHO(pEH), MAacCCUBHOE paclpoCTpaHEHUE B
NICYEHW PAKOBOW OITYXOJH, albBEONISIPHBIA OSXMHOKOKK ¥ MHOXECTBEHHBIC
abcueccel medeHu. [lpu BHPYCHBIX TeMaTUTaX CTENEHb OWIMPYOMHEMHH
KOppelnupyeT ¢ TsDKecThlo 3aboneBanus. Tak, mpu Jierkod Qopme TedeHHs
BUPYCHOTO renatuTa B comeprkanne OunupyOnHa B CHIBOPOTKE KPOBU HE BbIIe 90
MKMOJIb/J1, IpU CpeAHeTspKeNno — B npenenax 90—170 MKMOIb/1, IpU TAKETON —
CBBIIIIE 170 MKMOJIB/J.
[lpu pa3BUTHH TIEYEHOYHOW KOMBI YPOBEHb OMIMpPYOWHA MOXET TOBBIIIATHCS JI0
300 MKMOJIB/JT ¥ BBIIIIE.

K pasznuunbiM THNaM TUNepOWIMpyOrHeMHuH (ApeHXMMATO3Has KENTyXa)
OTHOCSITCS ~ TaKXK€  HEKOTOpbIE  PEAKO  BCTPEYAIOIIHMECS  CHHIPOMBI — —
KpurnepaHaiisipa, XKunnbepa, Jlabuna-/[xoncona, Potopa.

IIpu oOTypanmoHHON kenTyxe (KOHBIOTMPOBAaHHAs TUIEpOMINPYyOUHEMMUS)
HapyLIAeTCsl JKEIYEBbIBEJCHHE, BCIEJICTBUE 3aKyHNOPKU OOLIEro JKEIYHOTO
OPOTOKAa KAMHEM WM OIYXOJblO, KaK OCJIO)KHEHUE IenaThTa, IPU HNEpPBUYHOM
LIUppo3e
[IEYEHH, NPHU NIpUEME JICKapCTB, BbI3bIBAIOIINX XosiecTa3. Hapactanue naBieHus B
KETYHBIX KalWUIIpax NPUBOANT K YBEIMUEHUIO IPOHUIIAEMOCTH WIIM HAPYIICHUIO
UX ILEJIOCTHOCTH U TONaJaHHI0 OMIUpYOMHAa B KpOBb. MexaHMUecKas KeITyxa
OOBIYHO MPUBOAUT K HauOOJIEE BBICOKOMY YPOBHIO MPSMOI0 (KOHbIOTHPOBAHHOIO)
OmnupyOnMHa B KpOBH, BeIWYMHA KoToporo wHorma jpocturaet 800-1000
MKMOJIb/JI. B Kajle pe3ko cHuXkaeTcsl colepKaHhe CTEpKOOWJIMHOTEHa, IOJIHas
00Typalus >KeTYHOTO MPOTOKAa COMPOBOXKAAETCS MOJHBIM OTCYTCTBHUEM >KETUHBIX
NUTMEHTOB B Kaje. Eciaum KOHIEHTpanuss KOHBIOTMPOBAHHOTO (TPSAMOIO)
OownmnpyOuHa mpeBblaeT modeuHblii mopor (13-30 mMxMonb/im), TO OMAMPYOUH
BBIJIETISICTCS
C MOYOH.

B knuHMuYeckol mpakTHKe ompeeseHrne OMIUpyOHHa B CHIBOPOTKE KPOBH
NPUMEHSETCS JJI PEIICHUs CIEIYIOIUX 3a/1ay:

e  OmpeelieHHe YBEIUYEHHOTO CojAepKaHUud OminnpyOrHa B KPOBH B Te€X
clydasx,

KOTJIa IPH OCMOTpe OOJILHOTO JKENTyXa HE BBISBISICTCS WM HAJIUYUE €€ BBI3bIBACT
comHeHue. JKenTymHas OKpacka KOXXM HaOIMIOJaeTcs MPH YPOBHE COACPKAHHS
OwnrpyOuHa B KpoBH, IpeBbIiiatoneM 30-35 MKMOJIB/I.

o 00bEKTUBHAS OIIEHKA CTENIEHU OMIUPYOUHEMUMU;
o nudepeHnanbaas IMarHoCTUKA Pa3IUYHbIX BUIOB KEITYX;
o OIICHKA TeUeHHUsI 3a00JIeBaHUS MyTEM MTOBTOPHBIX UCCIIEOBAHUN.
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YMeHbllleHUE cojiepKaHuss OWINpyOuMHA JUArHOCTHUYECKOTO 3HAYEHUS HE
MeEeT.

[Mpsamoii OnanpyouH.

Peghepernmuvie senuuunvt codeporcanusi npsamozo ounupyouHa 8 cbl8OpomKe
0,0-5,0 mxmonwv/n.

HccnenoBanne OOBIYHO MTPOBOAUTCS € Ledblo  auddepeHinaibHon
JTUArHOCTUKU (POPM KENTyX.

[Ipu mnapeHXMMaTO3HOM IKENTyXe HaCTyMaeT JeCTPYKIHS TEeYECHOUHBIX
KJIETOK, HApyIIaeTCsl IKCKPEIUs MPSIMOro OMWIMPYOHHA B JKETYHBIC KAWIISPHI, U
OH
nomnajaeT HEMOCPEACTBEHHO B KpOBb, TIJ€ COJACPKAHHE €ro 3HAYUTEIHHO
yBenuuuBaercs. Kpome TOro, CHMkaeTcs CHOCOOHOCTh TNEYEHOUHBIX KIIETOK
CUHTE3UPOBATh OUIUPYOUH-TIIOKYPOHHUBI, BCIEJACTBHE OTOTO  KOJIHYECTBO
HEMpsMOTro OMIMPYyOrHA B KPOBH TaKKE YBEIUYUBACTCS.

[Tpu MexaHUYECKOM JKENTyXe HapYIICHO KETYCBBIICICHUE, YTO TPUBOIUT K
PE3KOMY YBEIIMUYEHUIO COJEpKaHUs NpsAMoro OwimmpyomHa B kpoBH. Heckosbko
MOBBIIIIAETCS B KPOBM W KOHIIGHTpAIUs HempsMmoro Ownmupyomna. [Ipu
TEMOJINTHYECKON  JKENTyXe COJepKaHUE MPSIMOTO OuaupyOMHa B  KpPOBH
HE U3MEHSCTCS.

Henpsamoii OnanpyouH.

Pegepenmuvie  enuuunvt  codepowcanusi  HenpsaMoeo — OunupyouHa 8
cvigopomke 3,4—13,7 MKMONb/1.

UccnenoBanne HenpsiMoro OwiIMpyOMHA UrpaeT BaXKHEHIIYI0 pojib B
JTMAaTHOCTUKE TEMOJIMTHYECKUX aHemMuil. B Hopme B kpoBu 75% obmiero
omnupyOrHa
NPUXOAUTCS Ha JOJI0 HempsiMoro (cBoOOIHOTO) OunmpyomHa u 25% Ha H0II0
IpsAMOTO (CBSI3aHHOTO0) OMIIMPYOUHA.

Henpsimoit  OunupyOWH TMOBBIMIAETCS TPH  TEMOJIUTHUYECKUX aHEMUSX,
NEPHUIIMO3HOW aHEMUHU, TIPHU JKENTyXe HOBOPOXKICHHBIX, cuHIpome KuibOepa,
cun-gpome Kpurnepa—Haiisipa, cunapome Potopa. IlloBeimieHne Henpsamoro
OmnupyOrMHAa TIPM  TEMOJUTHYECKOW aHeMHUHU OOYCIOBICHO HMHTCHCHBHBIM
o0pa30BaHHWEM €ro BCIEJCTBHE TE€MOJHM3a IPUTPOLUTOB, U TIEYCHb OKA3bIBACTCS
HECIIOCOOHOM K
00pa30BaHUIO CTOJIb OOJIBIIOTO KOJMYECTBA OWIMPYOWH-TIIOKYpOoHUAOB. [lpu
MEePEUNCICHHBIX CHHAPOMAaX HapylleHa KOHBIOTAIUS HENpSIMOro OmimpyOuWHa C
JIIOKYPOHOBOM KUCJIOTOM.

Hwxe npuBenmeHa maToreHeTHYecKash KiacCH(UKAIUS JKEITYyXH, KOTOpas
MO3BOJISIET JIETKO YCTAHOBUTH ITUOJIOTHIO TUIEPOMITUPYOMHEMUH.

Hpeumywecmeenno nenpamasn cunepounupyounemus

1. N36bITOuHOE 0Opa3oBaHue OUaupyOuHa:

® reMoJin3 (BHYTPH- U BHECOCYAUCTBIN);

® Hed(DPEKTUBHBIN IPUTPOITIOI3.

2. CHIKEHHBIN 3aXBaT OUIMPYyOUHA B IEYEHU:

® JUINTEIHHOE TOJIOAHHUE;
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® CCIICHUC.

3. Hapyiienue koHbIOranmy OuinpyouHa:

3.1 HacnencTBeHHast HEIOCTATOYHOCTD IIIOKYPOHUITpaHC(epasbl:

o CUIPOM Kunsbepa (;terkas HEJIOCTATOYHOCTh
IIOKYpOHUITpaHchepasbl);

. cungapom Kpurnepa-Haiisipa 11 Ttuma (ymepeHHass HEIOCTaTOYHOCTh
IIOKYpOHUITpaHchepasbl);

. cungpom Kpurnepa-Haitsipa [ Ttuma (OTCyTCTBHE aKTUBHOCTH

IIOKYpOHWITpaHCchepasbl).

3.2 ®usuwonornyeckas  JKEATyXa  HOBOPOXKICHHBIX  (MpexojsIias
HEJOCTaTOYHOCTh  TIIIOKYpOHWJITpaHc(epasbl;  IMOBBIINICHHOEC  BCACHIBAHUE
HEMnpsIMOro OUIUpyOUrHa).

3.3 IlpuobpeTeHHast HEJOCTATOYHOCTH MTIOKYPOHMITpaHChepasbl:

® IpHEM  HEKOTOPBIX  MpemaparoB  (Hampumep,  XjopaM(eHHKoIa).
® JKETyXa oT MaTEPHHCKOTO MOJIOKA (yrHeTeHue AKTUBHOCTHU
TIIIOKYpOHWITpaHcepa3sl  MPErHAHAMOJIOM M JKUPHBIMH  KHCIIOTaMH,
COJICP KAIIUMHUCS B TPYJTHOM MOJIOKE).

o NOpaYKEHUE TTAPCHXUMBI TICYCHH (TETAaTUTBI, IIUPPO3).

Ilpeumywiecmeenno npamas cunepounupyounemus.

1. Hapymienue skckperuy OuanpyOrHa B )KeJIUb.

1.1 HacnenctBeHHbIE HAPYIICHUS:

e cuHapom JlabuHa-/[>koHCOHA.

e cunpom Potopa.

¢ 100pOKaUYECTBEHHBIN PEIMANBUPYIONTNN BHYTPUIICUCHOUHBIN X0JIeCTa3;

® XojecTa3 OepeMEHHBIX.

1.2 TlpuoOpeTeHHBbIC HAPYIICHHUS:

® IOPAKEHUE TMAPEHXUMbl T€YEHU (Hampumep, NOpU BUPYCHOM WIH
JIEKapCTBEHHOM T'€NaTUTE, HUPPO3€E NEYEHN);

® IpMEM  HEKOTOPBIX  MpenapaTtoB  (IepopajbHble  KOHTPALECHTHBBI,
aHJPOTEHBI, XJIOPIPOMA3UH);

® AJIKOTOJIbHOE MOPAXKEHUE MIEUEHU;

® CEIICUC;

® [10CJICONICPALMOHHBIN TTEPHUO;

® [IapeHTEpaIbHOE MUTAHUE;

¢ OUIIMAPHBINA IUPPO3 TeUeHU (TIEPBUYHBINA U BTOPUYHBIN ).

2. OOCTpYKIIHMS BHENEYEHBIX JKEIYHBIX IPOXOI0B:

1.1. OO0Ttyparus:

® X0JIEJJOXOJIMTHA3;

® IIOPOKH Pa3BUTHS KCITUHBIX ITYTCH (CTPUKTYPHI, aTPe3Hs, KUCTHI )KSITUHBIX
MIPOTOKOB);
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® TeJIbMUHTO3bI  (KJIOHOPX03 M JApyrue TIC€UEHOYHBIE TPEMaTO03bl,
acKapuos);

® 3]J0Ka4eCTBEHHbIE HOBOOOPA30BaHUs (XOJAHIMOKapLIMHOMA, pak (patepoBa
COCKa);

e reMoOMIMs (TpaBMa, OMyXOJIn);

® [IEPBUYHBIN CKIIEPO3UPYIOLIUI XOJIAHTUT.

2.2 CJlaBneHue:

® 3]I0KaUE€CTBEHHbIE HOBOOOpa3oBaHUsS (paK TOJKETYAOUYHON IKEJe3bl,
auMdombl, JTUMQOrpaHyeMaTo3, METAacTa3blB JUM(aTHYECKUE Y3JIbl BOPOT
MEeYEeHN);

e BoCIajieHue (MaHKpeaTur).

HccaenoBanue mokasarejie a30THCTOr0 OOMeHaA.

JIJisi AeTanbHOTO aHalu3a COCTOSIHUSA a30THCTOrO0 OOMEHa B KIIMHUYECKOMN
MpaKkTUKE 11eJIeCO00pa3HO OMpeNeNsaTh B KPOBU KOHIICHTPAIIMIO OCHOBHBIX
COCTaBIIAIOIIMX BEHIECTB OCTATOYHOIO a30Ta (MOYEBMHA, a30T AMHHOKHCIIOT,
MoO4YeBas KHCJIOTa, KpEaTHHUH, aMMuak). [lpu >ToM Ha 00 MOYCBHUHBI
IPUXOAUTCS
okosio 50% Bcero HeOEIKOBOTO a30Ta, MOATOMY YPOBEHb MOUYEBHHBI KPOBH B
OOJBIIMHCTBE CiIy4aeB HauOoliee aJeKBaTHO OTPaXXaeT COCTOSIHUE BCEro
a30TUCTOr0 OOMEHa B OpraHU3Me YeJIOBEKa.

MoueBuna.

Pegepenmnuvie npedenvt mouesunvl 6 cvigopomke Kpou 2—8 MMOLb/I.
Onpenenenue ypoBHS MOYEBUHBI HCHOJB3YETCS JUIsl OLIGHKM M MOHUTOPWHTA
BBIICTUTEIbHON (QYHKIIMM TIOYEK, a TakKe JJIA OIEHKM MOYEBHHOOOpa3yromen
(GYHKIIMY TIEYSHH TPU NTEYCHOYHON HEJOCTATOYHOCTH PAa3IMYHOMN 3THOIOTHH.

Ilpuuunvl cHudICEHUA KOHUEHMPAUUU MOYEEUHDL 8 CHLEOPOMKE KPOBU:

® JIMieTa C HU3KUM COJICp)KAaHUEM OCIIKOB;

® OEPEMEHHOCTh — TMPUBOJUT K YBEIHMYCHHUIO CKOPOCTH KIyOOYKOBOM
¢unprpanuu (CK®) u, xak clnejcTBUE, K TOBBIIICHUIO CKOPOCTU BBIBEICHUS
MOYEBHHBI;

e OOJIC3HW TICYCHH — OCHOBHAsI TPUYMHA TMATOJIOTHYECKOTO CHUKCHUS
YPOBHS MOYEBUHBI B KPOBH.

Ipuuunul nosviuieHus KOHYUSHMPAUUU MOUEBUHDL 8 CbIBOPOMKE KPOBU:

1. BHETMIOYECYHBIC — CBA3aHbI C MOBBIICHHBIM 00pa30BaHUEM MOYEBHHBI B
OpraHu3Me MPU HOPMAIbHON BBIACTUTEIbHON (DYHKIIMHM MOYEK — MPOTYKIIMOHHAS
YpPEMUSI:

® [I0TpeOJICHUE OUYCHB OOJIBIIIOTO KOJIUYECTBA OCIKOBOM TMHIIIH;
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® JUINTEIbHOE  TOJOJAHHWE, KOTOPOE  CONPOBOXKAAECTCS  YCHUICHHEM
Kkartabonn3mMa OEIKOB COOCTBEHHBIX TKaHEH; BO3POCIIUHI pacmaj OeIKOB MPUBOAUT
K TIOBBILIEHUIO CUHTE3a MOYEBHMHBI; JAHHAS CUTYyallUsl MOXKET TAK)Ke HAOJII01aThCs
npu
Pa3IUYHBIX BOCHAIUTEIBHBIX MPOLIECCAX, Y TKEIBIX OOIBHBIX, HAXOASAIIMXCA B
OTJEJICHUU peaHUMALIHH;

o 00€3BOKMBAHUE B pPE3yJIbTaTe€ PBOTHI, MOHOCA; NPHU JAETUIpaTALUH
KOJIMYECTBO peabcopOMpOBAaHHON M3 MOYEYHBIX KaHAJIbLEB B KPOBb MOYEBUHBI
(mocne ki1yO0ouKOBOM (PUIIBTPALIMK) YBEIUYNUBACTCS,

o KEITYJA0UYHO-KUIIIEYHbIE KPOBOTEUEHHUS U3 SI3B;

o BapUKO3HO-PACIIMPEHHBIX BEH MUILEBOA, OIMYX0JeH; KpOBb MMONagaeT
B KHILEYHUK, B PE3yJIbTaTe BcachlBAaHUE OEIKOB (KPOBb COAEPKHUT OOJBIIOE
KOJIMYECTBO O€JKa) YBEJIMYMBACTCS W, CIEAOBATENbHO, BBI3BIBAET AKTHBALMIO
CUHTE3a MOYEBHHBI.

OpHako mpu 3TUX COCTOSHUSX M30BITOK MOYEBHHBI OBICTPO YAANSETCs W3
OopraHu3Ma IMOYKaMHU M €€ KOHIICHTpalus B KPOBU CTAHOBUTCS HOPMAaJIbHOM.
[ToBeilIeHHE YPOBHS MOYEBHHBI B KPOBH HanOoJiee YaCTO BO3HUKAET B PE3yibTaTe
HapyIICHUS  BBIACIUTEIBHOM  (YHKIMM TIOYEK. YPOBEHb MOYEBHHBI B
KpoBH Bo3pacTtaet, eciu CK® cHmkaercs.

B cooTBeTCTBUUM C MpUBENEHHBIMU BBIIIE (PAKTOPAMH, CIIOCOOCTBYIOIIMMHU
camwkennto CK®, Bce mNpuUYMHBL, ONpENENSIONINe Pa3BUTHE  IOYEYHOM
HEJ0CTaTOYHOCTH, MOKHO Pa3/IeNIuTh Ha 3 TPYIIIbIL:

e IpepeHasbHble (YMEHBIICHHE MPUTOKA KPOBHU K IMMOYKaM);

® peHaJIbHBIE (MOBPEXICHNE COOCTBEHHO MOYEYHOTO (PUIIbTpa);

® [IOCTPCHAJIbHBIE (3aTPYTHEHUE OTTOKA MOYH).

[laTomorusi, nexamiass B OCHOBE MPEPEHANbHBIX MEXAHU3MOB HapYIICHUS
(GYHKIIMM TIOYEK, MPHUBOJUT K TOBBIINICHHWIO YPOBHS MOYEBUHBI B KPOBU U
xapaktepusyetrcss Hu3zkoil CK® BcieacTBHE YyMEHBIIEHHS TOKa KpPOBU 4epe3
OYCYHbBIC
kiyoouku. [lpu 3TOM cTpyKTypa HEppoHa OCTaeTCs B HOPME, HO HapyIIaeTCsl €ro
dynxius. [Ipuannamu npepeHabHON JUCHYHKIIMH TOYEK SIBISIOTCS:

e neruaparanus u cHmwkenne OLIK: mok, cuinbHOE KpOBOTEUEHUE, TSKENas
nuapesi, 00MIbHasi pBOTa;

eoCcTpass WIM XPOHMYECKAass CEpPACHYHO-COCYINCTas HEAOCTAaTOYHOCTH;
cHmkeHne AJl umu HeJOCTaTOYHOCTh COKPATUTENBHON (QYHKIIMH MHOKap/Ia.

Penanbnass martonorusi compoBoxkaaercss Huszkoit CK® BcrnenctBue
«OnoxkupoBanus» Kiryooukoro Quibrpa. CTpykTypa HeppOHOB HapyIiieHa, |
COOTBETCTBEHHO HapymieHa ux ¢yHKiug. [IpuumHamu HapymeHus ¢GyHKIAHA
MOYEK MOTYT
OBITH crenytomue (GOpPMBbI ATOIOTHH:

e ocTppie U xpoHuueckue riomepyionedputsl (I'H); mpu octpom I'H
MOBBIIIEHUE YPOBHSI MOYEBUHBI HAOIOMAETCS PEAKO U KPATKOBPEMEHHO; MpHU
xpoHnueckom ['H ypoBeHb MOUYEBHMHBI MOXET KOJ€0aThCs, MOBBIIAICH MPU
00OCTPEHHH MPOLIECCA U CHUKASCH TP €0 3aTUXaHUU;
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® XpOHUYECKHUE MUEIOHEPPUTHI; MOBHIIIICHUE YPOBHS MOUYEBUHBI 3aBUCUT OT
BBIpaXKEHHOCTHU He(PpocKiiepo3a U BOCHATUTEIBLHOTO MPOIIEcca B MOYKAX;

e He(bpoCKIIepO3bl, BEI3BAaHHBIE OTPABICHUSIMUA TOKCUYECKUMU BELECTBAMU;

e cuHpom jiurtenbHoro C/laBnuBanus (pa3mMo3>KeHUs); YDPOBEHb MOUYEBUHBI
B KPOBH OKAa3bIBA€TCSI OYEHb BBICOKHM, UTO OOBICHSETCS COUYETAaHUEM 3aJICP>KKHU
BBIBEJICHUSI MOYEBUHBI C MTOBBIIIICHHBIM pPacnajgoM OCIKOB;

e nuabeTuyeckas HeponaTus;

® TUTNIEPTOHUYECKAs 00JIe3Hb co 3JIOKQYECTBEHHBIM  TCUYCHHEM;
e 1o/1arpa;

¢ rIpoHe(Ppo3, BRIPAKEHHBIN MOJUKUCTO3, TyOepKYJie3 MOUKHY;

® AMWJIOUJHBIN WM  aMWJIOUIHO-JIUIIOWAHBIA  HEe(PPO3;  MOBBIIICHHE
MOYEBUHBI B KPOBH HAOJIFOAAETCS TOJIHKO Ha MO3ITHUX CTAIUAX 3a00IeBaHMUS.

[Tatonorus, nexaiiasi B OCHOBE MOCTPEHAIbHBIX MEXaHU3MOB HapYIICHUS
byakuuu  nodek, mnpossisiercs Huzko CK® BenenctBue OIOKHPOBAHUS
MOYEBBIBOAAIIUX TyTel. OHA BO3HUKACT NPH 3aJICPXKKE BBIICICHUS MOYHU H3-3a
KaKOTOJIMOO TPEMNSTCTBUS B MOYEBBIBOASANIMX TNyTSIX (KaMeHb, OMYyXOjb, B
YaCTHOCTH,
aJIcHOMa WJIU PaK MpeJCcTaTeIbHOM KeJe3bl).

3HAYUTENIPHOE W TIPOJIOJDKUTEIIBHOE MOBBIIICHUE YPOBHS MOYEBUHBI B KPOBHU
(>10,0 mMoB/1T) BCeraa CBUAETEILCTBYET O MTOPAKEHUH MMOYEK, O0Jiee yMEPEHHOE
MOBBINIEHUE 3TOro mokazatens (ot 6,5 mo 10,0 MMOJb/1) sBISETCS MPU3HAKOM
JPYTO¥ MaTOJIOTHH.

Heo6xoa1uMo mOMHUTB, UTO HOpMajibHass KOHIICHTPAIIMS MOYEBUHBI B KPOBHU
HE WCKJIIOYaeT paHHEH CcTaguM T0Ye4YHOro 3abojeBaHMs. YBEIUYCHHE
KOHIICHTPAIIMK MOYEBHHBI B KPOBH OTMEYAETCA TOJBKO TPH 3HAYUTEIHHOM
cHIKeHUH (PyHKIMHM mouyek. KoHIleHTpalus MOYEBHHBI B KPOBH HE BBIXOJHUT 3a
IIPEICIIbI HOPMBI 10
tex mop, nmoka CK® ne cranoBurcs Huxke 40 muin/muH, T.e. meHee 50% or
HOPMAJIBHOTO 3Ha4eHHSA. [Ipu  pa3BUTUHM  OCTPOro TMOBPEKACHUS IOYEK

KOHIICHTPAIMS MOYEBHHBI KPOBH HEPEIKO JOCTUTAeT OYCHb BBICOKUX BEIHMYHH —
133,2—-149,8 MMoJIB/71.

KpearnHuH KpoBY M MOYH.

ConepmaHHe Kp€aTHnHHHA B KPOBH 3J0POBLIX J'IIOI[@IZ — BCJIMYMHA AJOBOJIBHO
IIOCTOSAHHAA U MaJIO 3aBUCAILAA OT IIMTAaHUA U APYTI'HMX BHCIIOYCUYHBIX (baKTOPOB.

PedepeHTHBIC BeJJUYHHBI COAEPKAHNS KPEATHHUHA B CHIBOPOTKE.

Bospacrt Conep:xaHne KPeaTHHHHA B CHIBOPOTKE
MKMOJIb/JI MI/1J1
HoBopoxnennnie 27-88 0,3-1,0
Ietn go 1-ro roma 18-35 0,2-0,4
et ot 1-Tro roma go 12 ner 27-62 0,3-0,7
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[lonpocTku 44-88 0,5-1,0

B3pocasie: JKCHIITUHBI 62-132 0,7-1,4
MY>KUHHBI 44-97 0,5-1,1

CHumKeHHe YpOBHA KpeaTMHWHA B KPOBM HE UWMEET, 3a pPEeAKUM
WCKJIIOYCHHEM, CYIIECTBEHHOTO 3HaueHHUs. Ero ypoBeHb MOXKET CHIKATHCS MPH
OepeMEHHOCTH B pe3ysbTaTe YBEIMUYEHHUS SKCKPELWU KpPEaTHHHHA TMOYCUHBIMH
KaHaJIbIIAMH.

[Ipu nr00oMm 3a00iieBaHUM, CONPOBOXKIAEMOM CYHIECTBEHHBIM CHH)KEHHEM
MBIIIEYHON Macchl (HampuMep, MBIIIeUHas TUCTPOQUS), MOXKET OTMEYaThCs
NaTOJOTMYECKOEe CHIDKEHUE YPOBHSI KpeaTHHUHA B CHIBOPOTKE KPOBH.

Ilpuuunsl nosviuienun ypoena Kpeamununa @ Kpogu.

YpoBeHb KpeaTHHWHA B KPOBH, B OTIMYME OT MOYEBHHBI, HE MOBBIIIACTCS
IpU CeTCcHce, TpaBMax, JUXOPAJOYHBIX COCTOSIHHSIX, HE 3aBHCHT OT CTCTICHH
THJIpaTalii OPraHu3Ma, MOBBIIICHHOTO MOTpeOIeHus Oerka.

OmnpeneneHre KpeaTWHWHA IMUPOKO HCIONB3YeTCS B JIUArHOCTUKE W
MOHUTOpPUHTE 3a00jeBaHWi mMoYeK. KpeaTMHWH B MEHBIIEH CTENeHH, dYeM
MOYEBHMHA, 3aBUCUT OT YpOBHsS KaTaOonmu3Ma, He peabcopOupyercss B IOYKaX,
MOATOMY B OOJIBIIIEH Mepe OTpa)kaeT CTENeHb HapyIICHHS (DUIbTPAIMOHHOW |
BBIJICJIUTENIbHON
¢yHKUuii mouek. B OONBIIMHCTBE ClIy4aeB MOBBLINICHHE YPOBHS KpeaTWHUHA B
KPOBH — 3TO NMPU3HAK HAPYLIeHNs ()YHKIIHIA TOYEK.

['uneptupeo3, akpomeranus, THIaHTU3M, CaXapHbIi aualeT, KHUIIe4Has
HETIPOXOAMMOCTb, MBbIIIEYHAsE TUCTPO(Us, OOIIUpPHBIE OXKOTH, TaKXKE MOTYT
COIIPOBOKAATHCS TIOBBIIICHHEM YPOBHS KpEeaTHHUHA B KPOBH.

OmnpeneneHne KOHIEHTPAIMM KPEaTUHHHA B KPOBH M MOYE 3HAYUTEIHHO
pacmpsieT  IUarHOCTUYECKHE  BO3MOXHOCTH  OLEHKH  (DYHKIIMOHAIBHOTO
COCTOSIHUSI TIOYEK.

PedepeHTHBIE BEJIHYUHBI COIEP:KAHUS KPEeaTHHHHA B MoOYe.

Bospact ConepxaHne KpeaTHHHHA B CbIBOPOTKE
MI/(KT B CYTKH) MKMOJIb/(KT B CYTKH)

Hetu go 1-ro roma 8-20 71-177
Hetu ot 1-ro roma go 12 net 8-22 71-194
IToxpocTku 8-30 71-265
B3pocbie: xKeHIMHBI 1 11-20 97-177
MY KIHHBI 14-26 124-230
B3pocibie: My>KUuHBI U 800-2000 7,1-17,7

JKEHILINHBI 600-1800 5,3-15,9

B KJIMHHMYECKOW TMPAKTHKE BAXXHOE 3HAYEHUE HWMEET ONpPEACIICHUE
OTHOILIEHUsI KpeaTuHnHa B Moue (KM) k kpeaTuHuHy cbiBOpoTKH KpoBH (Kkp).

Knupenc anoozennozo kpeamununa (npooa Peoepza-Tapeesa).
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KonienTpaiuss MOYeBHHBI M KpPEaTUHHHA B CHIBOPOTKE KPOBU OTpa)kaeT
CK® wu Biausger Ha Hee, OJHAKO HE Mo3BojsAeT mnpsiMo usMeputrb CKD. 3Irto
0OyCIJIOBJIEHO TE€M, YTO YPOBHU 3TUX META0OJUTOB B KPOBU HE YBEIMUMBAIOTCS
CyLIE-CTBEHHO /10 TEX MOP, MOKa MOYKHU HE TEPSIOT CBOIO (PYHKIMIO (00pa30BbIBATH
nepBuuHy0 Mouy) Ha 50%. [103TOMy KOHILIEHTpauu MOYEBUHBI U KPEATHHUHA B
CBIBOPOTKE KpPOBU  SIBIISIIOTCS  CJIa0bIMU  MHAMKATOPAMU  HE3HAUYMTENbHBIX
HapylLIeHUI
(YHKIMU MMOYEK HA pAaHHUX CTAJUAX MMOYEUYHBIX 3a00JeBaHui. B cBsI3u ¢ 3TUM A1
noBbIiieHuss uHpopmaTtuBHOCTH oOleHKM CK® B KIMHUYECKOM TMIPaKTUKE
ONpEJeNSIIOT KIMpEeHC KpeaTuHuHa (mpoba Pebepra—Tapeesa). Onpenenenue
KJIMpEHCa
KpEaTHHHHA TAKXE UMEET HEKOTOPBIE HEJOCTATKH, TEM HE MEHEE ATO JTOBOJIBHO
aZIeKBaTHBI U AOCTYyNHBIA MeTon npsmoro usMmepenus CK® u crnenoBaTesbHO
O0osiee YyBCTBUTENbHBIM U CcHEeUU(UUHBIM CHOCOO [UAarHOCTHKU MOYEUHOMH
HEJ0CTaTOYHOCTH HA PAHHUX €€ CTaAUsIX, YeM OIEHKA COJEp KaHHsI MOYEBHHBI U
KpeaTUHUHA B KpoBH. KimpeHc kpeaTuHUHA — 3TO 00BEM IJ1a3Mbl KPOBH, KOTOPBIH
OUHUIIAeTCs OT KpPEaTUHWHA 3a | MUHYTY MpH MPOXOXKACHUU depe3 Mmouyku. Yem
sbdexTuBHEE PpadOTAIOT TMOYKH 10 OYHUIICHWIO KPOBU OT KpEaTHHHHA U
BBIBEJICHUTO ero c
MOYOM, TEM BBIIIE KIUPEHC.

B HopMme ximmpenc kpeatununsa, wim CK®, y 3m0poBbIX J10je# KonebieTcs
ot 80 mo 160 mu/muH, coctaBisst 120 + 25 mu/MmuH y My49uH 1 95 + 20 mu/MuH y
xeHmuH. [Ipu 3a0oneBaHuAX Touyek BenWUYMHY KiupeHca kpeatuHuHa (CKD)
OPUHATO CYWTATh JOCTATOYHO KOPPEKTHBIM KPHUTEPUEM OLEHKHM MAacChl
JIEUCTBYIOIIMX HEPPOHOB, MapamMeTpa BaXXHOIO, B TOM YHCIE C TMO3UIIHMA
KIIMHUYECKOUN
(bapmakosorum, MOCKOJIbKY (papMaKOKHMHETHKA MHOTUX MEIUKAMEHTOB 3aBUCHUT OT
BEJIMYMHBI 3TOTO TIOKA3aTENsl.

O6menpunsaTolt meroaukoi oneHku CK® ciaykurt nccienoBanne KIHpeHca

KpeaTHHHHA (mpoba PebGepra—Tapeesa). Kpeatunun, Oyny4u
HU3KOMOJIEKYJISIPHBIM BEIIIECTBOM, OECHPENATCTBEHHO MPOXOJUT W3 KPOBH B
COCTaB IIEPBUYHOMN

MOYH B MPOIECCE KIIyOOUKOBOU (puibTpannu 0e30€TK0BOM T1a3Mbl KpoBH. Takum
o0pa3oM, KOHIIEHTpalus KpeaTuHWHa B ¢uibTpare, T.€. TMEPBUYHOM MOUE,
COOTBETCTBYET €T0 IIa3MaTUYECKON KOHIEHTPALUU — KOHIEHTPALlUH KpeaTHHUHA
B

uccieayemoit ceiBopoTke KpoBH (Kkp). CrnenoBaTeabHO, KOJIMYECTBO KpeaTUHUHA
(MMonb/MUH), TIOCTymHaromee B (UIBTpAT, COOTBETCTBYET MPOU3BEICHUIO
KOHIIEHTpAIMN KpeaTHHNHA B QUIBTPAaTe HA MUHYTHBIN 00beM (UIIbTpaTa:

Kxp x V.

Hopsaook nposedenusn npoovl Peoepea—Tapeesa.

CnenuanbHON MOATOTOBKM MalueHTa He TpeOyercs. llanueHT B TeudeHwue
CYTOK coOupaeT Mouy (BCIO BBIJEICHHYIO MOUY 3a 24 4). YTpOoM OH UJET B TyaJerT.
OO6s3aTenbHO (ukcupyercs 3T0 Bpemsi (HyleBoe Bpemsi). llepByio yTpeHHIOO
MOPLMI0 TALMEHT He coOupaeT (BBIIYCKAaeT B YHHUTa3), a COOMpaeT Bce
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MOCJIEYIOIINE MOPLUUU TOYHO JI0 3TOr0 K€ BPEMEHU CIEAYIOLIEro JHS (32 CYTKH B
eMkocTh 3 11). Ilo okoHYaHUU cOOpa MOUy MEPEMELINBAIOT, U3MEPSAIOT 00BEM U
YKa3bIBAIOT

€ro B HaIlpaBJIEHWH; OKOJIO 50 M MOYM OTJIMBAIOT B OTACIBHYK IOCYLYy H
JOCTaBIIAIOT B JabopaTopuio. YTPOM JIHA OKOHYaHHUS cOOpa MOUYM y NHalUeHTa
oepeTtcs

BEHO3HAasl KPOBb IS ONPEEICHNS KOHIEHTPAU KPEaTUHHUHA.

Jns moJiydeHUsl TOYHBIX PE3YJbTaTOB YPE3BBIYAWHO BAXKHO MOJHOCTHIO
cobpatb Mouy 3a 24 4 W yKa3aTb B HalpaBJICHUU HA KCCJIEIOBAHHUE, YTO ATO
CyTOYHas
Moua. HenmpaBuibHbI cOOp MOYM MPUBEJET K JIOKHBIM PE3YJIbTaTaM.

B naGoparopuu onpenenstor konueHtpanuto Kkp n KM nanuenra, a Takxe
pPacCUMTHIBAIOT MHUHYTHBIA auype3 — JI, ucxoass w3 CyTO4yHOTro oObeMa MOYH,
cobpanHoro nanuentoM. Hampumep, 3a cyTku nmanueHT Bbyaeawa 1350 mu mouwu;
3TO
KOJIMYECTBO B MJI HEOOXOAUMO pa3JeiauTh Ha 24 4, MepeBeCHHbIC B MUHYTHI —
1440 MuH; cnenoBaTeNbHO, B JAHHOM MPUMEPE MHMHYTHBIM AUYpE3 COCTABUII
0,94 mn/mun. Kaupenc kpeamununa paccuumsigaiom no cieoyrouell gpopmyie:

KM
KJIAPEeHC KpeaTuHWHa = ——— X /]
Kkp

IIpo6a PeGepra—TapeeBa MOXKeT BBINIOJHATHCA M 3a 00Jiee KOPOTKHUH OTPE30K
BpeMeHu (Hampumep, 3a 1-2 4). OmgHako, MPOBOJS HCCIECAOBAHUE KIMpPEHCA
KpeaTMHMHA B 0o0Jiee KOPOTKUH OTPE30K BPEMEHH, HEOOXOAMMO YYHTHIBATH
BO3MOKHOCTb 3HaUYHUTEJIBHONU OIMMUOKHU MpU cOOpe HEOOBIIOTO 00beMa MOYH H3-32
HEy4YeTa «OCTATOYHOW MOYM» B MOYEBOM IIy3bIp€, HHU3KOTrO JAuype3a H
aHAJIUTUYECKOW BapUallMy METO/A ONpEAeIeHUs] KOHIEHTpauuu KpeaTuHuHa. s
MOBBIIIEHUSI aJCKBATHOCTU OIPEAECICHUs KIUPEHCA KpEaTUHUHA >KEJIaTelIbHO
100UBaTHCS

auypesa y obclieqyemMoro namnueHta B oobeme He mMeHee 1,5 mu/mMuH, 4to obec-
MEYNBACTCS JTOTIOJHUTEIHLHOM HEOOJBINION BOJAHOW HArpy3kod B oObeme 12
CTaKaHOB BOJIbI.

Ilopaook  npoeedenuss  npoovr  Peoepca—Tapeeea 3a  KopomKuil
npomesxcymok epemenu. boiibHONW yTpoM MouuTcs, BbimuBaeT 200 Mi1 BOIBI, U
3aTeM HaTONMaK B COCTOSHHHM TIOJHOTO TIOKOS COOMpaeT Mody 3a TOYHO
OmpelieNIeHHOE HemnpoaoxkuTenbHoe BpeMmsa (2 u). Ilocepeaune 3TOro orpeska
BpeMeHHM OepyT KpoBb U3 BeHbl. [lpu HampaBieHuu npod B J1a0OpaTOpUIO st
MOJYy4YEeHUs1 NPaBWIbHBIX pe3ynapTaroB onpenencHus CK® B HanpaBieHHM Ha
HCCIIEIOBAHUE OYEHb BAXKHO YKa3aTh 3a KAKOM OTPE30K BpeMEeHU coOpaHa Moua.

B HOpMe BenuuuHbBl KIIYOOUKOBOM (DUIbTpallMK HAuMOOJIee HU3KHU YTPOM,
MOBBIIIAIOTCS O MAKCUMAJIbHBIX BEJIUYUH B JTHEBHBIC Yachl U BHOBb CHMKAIOTCS

75



BeuepoM. Y 310poBbIX o€l cHmkeHue CK® mnpoucxoguT moj BIUSHUEM
TSKETION

bu3MYecKol Harpy3kd M OTPHUIATEIBHBIX SMOILMM; BO3pacTaeT IMOCIE MUThS
KUJIKOCTH U NPUEMA BBICOKOKAJIOPUMHOM IMUIIH.

Tak kak omnpeneneHNe KIMPEHCAa KpeaTHUHUHA SBISETCS MPSAMBIM METOJIOM
m3mepenuss CK®, ero BemnumHa cHuwxaerca npu ymeHbmieHnn CKO.
YMEHBIICHUE BEIWYMHBI KJIWpPEHCAa KpEaTMHWHA IO CPAaBHEHHIO C HOPMOU
CBHUJIETEIBCTBYET
0 TOBpeXkJeHUU Mouek. [[0 ypOBHIO CHUIKEHMSI KIMPEHCA KPEATMHHUHA MOYHO
CYIUTh O TSXKECTU UX MOPAXKEHUSI, HO HE O JuarHose, Tak kak CK® ymenbiaercs
npu 3a00JIeBaHUSAX TMOYEK PA3HOW HDTHOJOTMH. OTOT TOKazaTeib — OoJee
YYBCTBUTEJIbHBIM MHANKATOP PAHHUX CTAAUI MOYEUHON TUCPYHKIUU.

Ha CK® oxka3biBatoT BiusiHUE BKcTpapeHanbHble (akTopbl. Tak, CK®
CHUYKAETCS MPHU CEPACYHOM U COCYUCTON HETOCTATOUHOCTU, OOMIIBHOM MOHOCE U
pBOTE, THUIOTUPEO3E, MEXAHUYECKOM 3aTPYJHEHUU OTTOKa MOYU (OMYXOJIH
MPEJCTATEeILHOMN KeJe3bl), TPU MOPAXKECHUH NeYeHU. B HauanbHOM CTauu OCTPOrO
I'H cumwxkenne CK® npoucxoguT HE TOJBKO BCJIEACTBUE HapyIICHUs
IPOXOJIUMOCTH
KITyOOUKOBOM MeMOpaHbl, HO HM B pe3yJbTaTe€ CHUCTEMHBIX PacCCTPOUCTB
remoauHamMuku. Ilpu xponmueckom I'H cHmwkenne CK® wmoxer ObITh
00yCIJIOBIIEHO TaKxe
a30TEMUYECKON PBOTOM U IIOHOCOM.

Pan nexapcTBeHHBIX MpenapaToB (HAmpUMEpP, UMETUINH, TPUMETOIPUM)
CHI)KAeT TYOYJSIpPHYIO CEKpEIMI0 KpPEaTMHHHA, CIOCOOCTBYS TMOBBIIIEHUIO €ro
KOHIIEHTPAIIMK B CBHIBOPOTKE KPOBU. AHTUOMOTHKU TPyHmbl Ie¢agocopruHOB,
BCJICACTBHE HWHTep(PEpEeHINH, TMPUBOAST K JIO)KHOIOBBIIIEHHOMY  YpPOBHIO
KpEaTUHNHA B CBIBOPOTKE.

[ToBeimenne CK® nabmromaercs mpu xponudeckom ['H ¢ Hedpornyeckum
CHUHJPOMOM, B paHHEH CTaJuu TUIEPTOHUYECKONU Oone3Hu; Beicokue nudper CKD
OTMEYAIOTCS M P Hepo3ax.

Hapsny ¢ onpenenennem CK® B mpobe Pebepra-TapeeBa Takke OIEHHBAIOT
COCTOSIHME KaHAJIbIIEBOU peabcopOIuu, KoTopasi pacCunuThIBaeTCs Mo popmye:

CK® - 1T
KP= ——— x 100
CKD

B Hopme kanambreBas peabcopOmmsi coctaBimser or 95 mo 99%
KITyOOYKOBOTO (DUIIBTpATA.

Kananbuesast peaOcopOI1usi MOKET 3HAYUTEIBHO MEHSTHCA B 3aBUCHUMOCTH
oT (usuonornueckux Qakropos, cHuxkaichb 10 90% mpu BOAHON Harpyske.
BripaxxeHHoe CHIKEHHE peadbcopOmuy MPOUCXOAUT TIpu  (POpCHUPOBAHHOM
Iuype3e, BBI3BAHHOM MOYETOHHBIMU cpeacTBamu. Haubonbliiee CHUKEHHE
KaHaJbIEBOM peabcopOunu HabIoAaeTCsl y OOJIbHBIX HECAXAPHBIM THA0ETOM.
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[Ipu paznuuHbIX 3a00JIEBaHUAX TMOYEK MEPUOABI (BpeMsi) BO3HUKHOBEHUS
HapyuieHus: (cHmkenus1) CK® u kananbieBoil peabcopOuuu MOryT CYHIECTBEHHO
OTJIMYATHCS, YTO UCHOIB3YETCS ISl OUEHKH TUHAMUKHU 3a00JI€BaHUIA.

IIpu octpeix u xponmueckux ['H, Hedpockneposax, koraa NEpBHUYHO
nopaxkaeTcsi GUILTP MOYECYHOTO KIIyOOUKa, KaHAIblIeBasi peabcopOIrs CHUKACTCS
no3xke, ueM CK®, t.e. CK®, kak npaBwo, yMEHBIIAETCSI HAMHOTO PaHbLIE, YEM
MPOUCXOJIUT CHIXKEHHE KOHUEHTPAIMOHHOW (YHKIMU MOYEK M HAKOIJICHUE B
KpPOBM MOYEBHHBI M KpeaTHMHHHA. [Ipu mepBUUYHBIX KIYOOUKOBBIX MOPAXKEHUSAX
HEJJ0OCTaTOYHOCTh KOHLIEHTPAMOHHOW (PYHKIIMM TOYEK BBIABISIETCS MPU PE3KOM
camkennn CK® (npubausutensHo Ha 40-50%).

[Ipu nwuenonedpuTax KaHajiblieBasg peadCOpOLUs CHUXKAETCS paHbIIe
ymenbiieauss CK®. DOrto o0ycinoBieHO TeM, 4YTO TpU  XPOHUYECKUX
nuesnoHepuTax IMEepBOHAYAIBHO MMOPAXKAETCS MNPEUMYIIECTBEHHO IHUCTaJIbHBIN
OTJIeJ] KaHaJbleB He(PpoHA, a TOJBKO 3aTeM TJIOMEPYIISIPHBIN KIyOOYEK, MO3TOMY
CK® ymeHbIaercs mo3xe, 4eM KaHaliblieBas peadbcopOorusi.

MoueBas KucJoTa.

Pegepenmuvle 3nauenuss mouegol KUCIOMbL 8 CHIBOPOMKE:
00 14 nem: 120-320 mxmonv/n;

cmapuie 14 nem, mysrcuunst: 210—420 mxmonw/n,
arcenyunwvl: 150—350 mxmonw/m.

Ilosviuwenue ypoensa mouesoii Kuciomasl 8 Kposu (2unepypukemus) MOKeET
BO3HUKHYTH BCIIEJICTBUE U30BITOYHON MPOAYKIIMM MOYEBOM KUCIOTHI, HAPYIICHUS
€€ IKCKPEIUHU UM COYETaHUs ITHX (DaKTOPOB.

OcHOBHBbIE  TNPUYUHBI, KOTOpPble MNPHUBOASAT K  YBeJHYEHUIO
KOHIIEHTPALMU MO4Y€BOii KMCJIO0THI B I1a3Me KPOBH.

YBeauueHue 00pa3zoBaHUA MOYeBOil CHMKeHHe 0YeYHO IKCKpenn
KHCJIOTBI MOY€BOI KHUCJIOTHI
[IepBuuHoOe [lepBuunoe
YBenuueHue CHUHTE3a nypuHOB: | Mnnonatuueckoe
UMONATUYECKOE  (HEYCTAaHOBIIEHHOE)
HACJIEICTBEHHOE HapyuICHUE
MeTadoam3Ma
Bropuunoe BropuuHoe
N30bITOYHOE TOCTYIUICHHE ITYPUHOB C | XpOHWUYECKasi O0JIE3Hb MOYCK.
numieil. Hapymenne metabonmsma YBenuuenune noueqHon peadbcopommm/
ATO: YMEHBIIECHUE CEKPELINU:
® aJIKOr0JIb; ® TUA3UHBIC INYPETUKH,
® TUMOKCHST TKAHEH. ® CaUIUIaThl (HU3KHUE J03b1);
VYBenuueHre oOMeHa HyKIE€MHOBBIX ® CBUHEILL,
KHACJIOT: ® OpraHUyYeCKue KUCJIOThI (Hampumep,
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® 3JJOKAYCCTBCHHELIC HOBOO6pa3OBaHI/151; MOJIOYHAaA KHUCJIOTA, B TOM YHUCJIC
® TICOpHa3s; BCJICACTBUC IIPpHUEMaA aJIKOFOJ]SI)
® [TUTOTOKCHUYCCKHEC npenapaTH;

® OHU3UPYIOLIEE U3TYUCHHE; TyUeBast
TEpanusl

Onpenenenue copepxaHusi B KPOBU MOYEBOM KHUCIOThI MMEET OCOOEHHO
0OJIbIIOE 3HAYEHUE B JUATHOCTUKE OECCHUMIITOMHON TUIlepypUKEMUHU (MOueBas
KHCJIOTa B KPOBU Y MYXX4YMH — Bbllie 480 MKMOJB/1, y *KeHIIMH — Bblmie 350
MKMOJIb/JT) U CKPBITOTO Pa3BUTHUS Nojaarpudeckoil mouku (y 5% myxuun). Y 5—
10% OonbHBIX ¢ OECCUMMITOMHOM TUNEPYpUKEMHEH BO3HHMKAET OCTPbIN
noxarpuyeckuil aptpur. Ilpumepno y 25% nauveHTOB ¢ CHMOTOMaMH IMOAArpbl
0OHapy’KHUBAIOT KAMHU MOYEBOM KUCIOTHI U 25% MNalMeHToB ¢ KaMHSIMH MOYEBOM
KHUCJIOTBl CTpajaroT mnonaarpoil. I['mnepypukemus y NAUMEHTOB C MOAArpou
HEIOCTOSIHHA,

MOKET HOCHUTHh BOJIHOOOpa3HbI xapaktep. [leprogudecku conuepkaHue MOYEBOM
KHACJIOTBI MOKET CHIIKAThCS O HOPMAaJbHBIX IU(P, OJHAKO YacTo HabIomaercs
NOBbIIIEHNHE B 3—4 pa3a Mo CPaBHEHUIO C HOPMOIA.

Bo Bpems octporo mpuctyna mnoaarpel y 39-429% mnanueHTOB ypOBEHB
MOYEBOM KHUCJIOTHI B CBIBOPOTKE KPOBH CHUXKAETCS 10 HOPMAJbHBIX 3HAYCHMII.
[Io3TOMYy TIpH HOPMAJIBHBIX 3HAYEHUSAX MOYEBOM KHCIOTHI TaKUM ITallMEHTaM
HEOO0XOMMO IMOBTOPUTH AHAIMU3bl KPOBU uepe3 3—5 CyTOK IOcie KyNUpOBaHMS
IPUCTYTIA JJIs [TOJIy4€HUsI OOBEKTUBHBIX BEJTMYUH KOHIEHTPAL[UU ATON KUCIIOTHI.

JUtst oTydeHusl TOYHBIX JAHHBIX O COAEPKaHUH MOYEBOM KUCIIOTHI B KPOBH,
HanOoJiee aJJeKBaTHO OTpPa)karolIMX YPOBEHb 3HJOTEHHOIO0 0Opa30BaHUS MOUYEBOIl
KUCJIOTBhI, HEOOXOOUMO B TeueHUEe 3 JHEH mepe]] UCCIIEJOBAaHWEM Ha3HayaThb
NanUeHTaM MaJOIypUHOBYIO JIUETY.

CHuoicenue ypoeHsa MOue60ll KuUC10mpl B KPOBU BCTPEYAECTCS PENKO, B
OCHOBHOM TP BPOKJIEHHBIX HAPYLIEHUSAX MeTa0oau3Ma (reHeTHUeCKue AeeKTh
CHUHTE3a (EPMEHTOB, YYaCTBYIOIIMX B OOpa30BaHUU MOYEBOM KHUCIIOTBI) H
nedexrax peabCopOIMMM  MOYEBOM  KHCJIOTBI B TIOYCYHBIX  KaHaJIbIIaX.
['unoypukemuss  HaOmIOJAeTCs TNPU  BpPOXKIAEHHOM  jaeduiure  (depmeHTa
KCAaHTHHOKCH/1a3bl (KaTaJu3UpyeT IPEBpPALICHUE THUIIOKCAHTHHA B KCAaHTHUH M
KCAaHTHHA B MOYEBYIO KHCJIIOTY),
KOTOPBIN COMPOBOXKIAETCA KCAaHTUHypueu. Tspkenbie 3a00JeBaHUs IEUYCHH,
MOpa)KE€HUsl TIOYEYHBIX KaHajbLEB (Hampumep, cuHapoM @OaHKOHM), NpUeM
AJUTOIYpUHOJIA IPUBOJST K CHUDKEHHUIO YPOBHS MOYEBOM KUCIIOTHI B KPOBH.

I'omonucrens.
Pegepenmuvie  senuuunvt codepoicanusi 2oMOYUCMeEUHa 8 CblBOPOMKeE
COCMAasIAIOmM: y HCeHWUH — 5—12 MKMOIb/1, Y MYAHCUUH — D—15 MKMOb/1.

Bbicokne ypoBHM TOMOLMCTEMHA CIYKaT BaXXHEUIIHM  (HAKTOPOM,
ONpENENAIONIMM PUCK Pa3BUTHUS pPaHHEro aTepockiepo3a U TpombOo3a.
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['unepromouucrennemMus BcTpevaercs y 13—47% Oonsabix UBC. Iloatomy B
HACTOsIIIIee BPEMs ONpeieSIEHUE TOMOLIMCTENHA B CHIBOPOTKE KPOBH UCIOJIB3YETCS
B KadecTBe Mapkepa nporHosa ucxoxa MbC. Beicokne ypoBHM TOMOLMCTEMHA Y
O6onpHbIX MBC — yeTkWe NpeaBECTHUKU OCTPBIX SBJIEHHUM, KOTOpPBIE MOTYT
NpUBECTH K  JeTalbHOMY  Hcxody. Ilo  cTemeHM  BBIpaKEHHOCTH
TUIEeProMOLUCTENHEMUIO

JEJST Ha JETKYI0 — YPOBEHb FOMOLUCTENHA — 1525 MKMOJIB/, yMepeHHY10 — 25—
50 Mkmonws/n u Txenyro — 950-500 mkmonb/n. Y 6onbHbix MBC ¢ ypoBHEM
TrOMOILMCTENHA B KpOBU HUXE 10 MKMOJIB/JI CTEHO3 KOPOHAPHBIX apTepUil 0OBIYHO
menee 50%, npu ypoBae 10—15 MxMonw/1 — 80%, Beire 15 mxmons/m — 90%.

BposkneHHass TOMOIIMCTUHYPHSI TIPEACTaBIsSIeT cOOOM MOHOTE€HHBIN AeeKT
MeTaboau3ma, 00yCIIOBJICHHBIN nedunuTom METHUJICH-
teTparuapodonarpeaykrasbl.  [lanmeHThl ¢ TakuM  JOBOJBHO  PEIKUM
3aboneBanreM (1 Ha 200 000 HOBOPOXJIEHHBIX) OOBIUHO CTPAJAIOT TKEIOU
3aJIepKKOM YMCTBEHHOTO Pa3BUTHS, MATOJOTHEH CKelleTa M PaHHUM Pa3BUTHEM
aTepOCKIEpPOTUYECKOM  Oosie3sHM. B CBHIBOpOTKE  KpOBH  KOHIICHTpAIIMS
TOMOIIMCTENHA OYEHB BhICOKAsA — OT 50 1o 500 MKMOJIB/II.

['unepromoucrenHeMuss  BCTpedaeTcs Kak OJHO U3 MPOSBICHUN
HEOIUTACTUYECKOTO TMpOIlecca, B YACTHOCTH MPU paKe MOJOYHOM Keye3bl,
SMYHUKOB u
HOJKENYI0UYHOM Kele3bl, OCTPOM JIMM(OOIACTHOM JIeHKO3€. YBEINYEHUE YPOBHS
rOMOILIMCTENHA B CBIBOPOTKE KPOBM MOXET OTMEUaThCsl IMPU TUIIOTHPEO3E,
TSDKEJIOM TEUYEHUHU IIcopHasa, JJIUTENIbHOM IpHUEME IpenapaToB Teo(pUIUINHA,
ACTPOrE€HCOJEP/KAIMX  KOHTPALIEITUBOB, LIUTOCTAaTUKOB  (METOTpEeKcaT) W
OPOTUBOAIUJIENITUYECKUX MpenapaToB ((pEeHUTOMH, KapOama3enuH), BCIEICTBUE
HapyLeHus
MeTa0o0JIM3Ma U BcachlBaHMsI BUTaMuHa B12 1 GposareBoit KUCIOTHI.

HccnenoBanue mokasartesieid yrijieBoAHOro ooMeHa.
I'1roxo03a KPOBHM U MOYH.

KoHnueHnTpaius riroko3sl B CBIBOPOTKE KpoBU IpuMepHO Ha 11-14% Bhiie,
YeM B LEJbHOW KpPOBH, H3-3a Pa3BEACHUS PACTBOPEHHON B IUIa3ME TJIFOKO3bI
dbopMeHHBIMU AI€MEHTaMHU KpPOBH. KonuenTparus [IIFOKO3bI B
reMapuHU3UPOBAHHOU
mia3Me Ha 5% HuKe coaepKaHusi TJIIOKO3bl B CBhIBOpOTKe. BcnenctBue
YTUIM3ALUU TJIIOKO3bl B TKAaHAX IleJIbHAs BEHO3HAs KPOBb COJIEPKUT MEHbIIIE
[JIIOKO3bl, Y€M KanwulsipHass KpoBb M3 Majibla (HaTomak npumepHo Ha 0,1
MMOJIB/JI, TIOCJIe
npueMa nuimu — Ha 15-20%, Oomnbluas pa3HHUIlAa MOXKET OBITh Yy MallMEHTOB C
HapylIICHUSIMU MUKPOIUPKYISLUH, HAPUMED MPHU IIO0KE).

PedepenTHbIE Mpeaesibl INIIOKO3bI.
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Bospact I'/110K03a CHIBOPOTKH I'i1iroko03a neabHoM
KpPOBH (KanMIAPHOI) KPOBH
MMOJIB/J1 MMOJIB/J1
HoBopoxaennsie 2,8-4,4 2,4-4,1
Hetn 3,9-5,8 3,3-5,5
B3pocibie 4,0-6,1 3,3-5,5

OnpeneneHue ypoBHSI TJIFOKO3bl B KIMHUYECKOW MPAKTUKE HCHOJIb3YETCA
JUISL CHEAYIOIIUX LEIIECH:

® TUArHOCTUKWA U MOHUTOPUHIra caxapHOTo jauadera, quadera OEpeMEHHBIX,
HapyIIEHUS TOJIEPAHTHOCTH K TIIHOKO3€E;

® BLISIBJICHWSI W MOHMTOPWUHIA HApYIICHUW YIJIEBOJAHOTO OOMEHa Mpu
HEJIOCTATOYHOCTH HAATMOYEYHUKOB, rumnodusa, 3a00JeBaHUSIX TEYEHHU, CETCHCE,
I0KE u
JIPYTUX KPUTUUECKUX COCTOSTHUSX;

® CKpUHMHT HapyIICHUW YTJIEBOJHOIO0 OOMEHAa B TpyMIax pHUCKa pa3BUTHUS
caxapHoro auabera (OKMpeHue, Bo3pacT crapiie 45 neT, caxapHblii nuabder 1-ro
TUMAa B CEMEHHOM aHaMHE3e);

¢ nudpepeHImanTbHON TUarHOCTUKY KOMBI (TUTIO- ¥ THIIEPTIUKEMUYECKOMN ).

Yeenuuenue xonuenmpayuu 2n10K03e1 (2unepeiukemuio) 6vi3viearom:

e yMepeHHas (pu3uveckas Harpy3Ka;

® SMOILIMOHAIBHBIN cTpecc, 00Ib;

® caxapHbIil TuaderT;

® YBEJIMYECHUE MPOAYKIUU TUNEPTIIMKEMUYECKUX TOPMOHOB
(peoxpomoruTomMa, THPEOTOKCHKO3, aKpOMEralids, THUTaHTU3M, CHHAPOM
Kymunra);

® CHIDKCHHE TMPOJIYKIIUA WHCYJIMHA TpU 3a00JIEBAaHUSAX TOJKEITYTOYHON
*Kene3bl (OCTPhIE M XPOHUYECKHWM TMAaHKPEATHT, OIYXOJIU MOJKEIYI0YHON
KeJe3bl);

® TpaBMa, OIYXOJIM, OIICPALlMOHHBIE TMOBPEXACHUS TOJOBHOIO MO3Ta,
KPOBOM3JIUSIHUE B MO3T.

Ymenvuenue konyenmpayuu (cunoznuxemuio) 6vl3vlearom:

® [IepeI03UPOBKA TUITOTIMKEMHAYECKHAX IIpEInaparos, VHCYJINHA;
® [IOBBIIICHUE TMPOAYKIMH WHCYIMHA (aJleHOMa WM KapliuHoMa [3-KJIETOK
OCTpOBKOB JlaHrepranca — HHCYJIMHOMA);

® CHI)KCHUE MPOAYKIIHHU TUIIEPTIMKEMAYECKAX TOPMOHOB
(HEAOCTaTOYHOCTh O-KJIETOK OCTpoBKOB Jlanrepranca, ©0onie3Hb AJJIUCOHA,
aJpEHOTCHUTANIbHBIA CUHIPOM, TUIOMUTYUTAPU3M, TUIIOTUPEO3);

e oCciia0JieHHE TJIUKOTEHHOW (PYHKUMM TNEYEeHU MpU LUPPO3E, TIKEIbIX
rernatuTax pa3HOM JSTHOJIOTMH, NEPBHYHOM pake TMEYEHHU, TeMOXpOMATO3E,
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AJIKOI'OJIbHOM
MHTOKCHUKALINH;

e hepmentonarun  (O6one3nr  ['mpke, ramakTo3eMus,  HapylIeHHas
TOJIEPAHTHOCTh K (PPYKTO3€);

® JUIUTEIBHOE TOJIOIAHHUE;

® CUHAPOM MaiababcopOLmy;

® UHTEHCUBHAs (pU3UUECKasi Harpy3Ka;

® JINXOPAJOYHBIE COCTOSHUS.

JluarHocTHYecKHe KpPUTEPUH CaXapHOro auadera M APYrux Kareropui
THIEePIrIMKeMHuHd, pekoMenaoBanubie BO3 (1999).

JAunaruo3s Momenr IleabHast KPOBb IMnasma
B3ATHSA Benosnan Kanunnapuasn BE€HO3HOH
npoodbI KPOBH

Haromax 3,3-55 3,3-55 40-6,1
Hopm
opMa Uepes 2 1 mocre <6’7 <7’8 <7,8
Harpy3sKu
TJIFOK0301
Hapymenue Harorak <6,1 <6,1 <7,0
TONCPANTHOCTH Nyepes 2w moene | 6,7 1 <10,0 | >7.8 n<I1,1 | >7.8 u<I1,1
= u = u = u
K TJIFOKO3€ HATPY3KH ’ ’ ’ ’ ’ ’
TJIFOK0301
CaxapHbIi Hatormax >6,1 >6,1 >7,0
nader
& UYepes 2 1 mocne >10,0 >11,1 >11,1
Harpy3Kku

TIJTIIOKO30U

I'110x03a B Moue.

Pegepenmuvie  npeodenvi:  menee 0,08 mmonv/cymxu  (60rbUWUHCMBO
mecmcucmem  Hewy8CMEUMENbHbl K  MAKOU  KOHYeHmpayuu U  0arom

ompuyamenbHulu
pe3ynomam,).
Onpedenenue 2110K03bl 6 MOUYE UCNONABIYEMCA 0J1A CAEOYIOULUX Yelell:
® MOHWTOPHHTAa  caxapHoro  jauabera  OCpEeMEHHBIX,  HapPYIICHUS

TOJICPAHTHOCTH K TIIFOKO3€E;

® IMarHOCTUKA ¥ MOHUTOPWHTA MOYEYHOTrO AuabeTa, MaToJOTUH TOYeK C
HapyIIeHUEM KaHAJbIIEBOW peabcopOrum.

C MouO¥i T1I0K03a B HOPME HE BBIBOJUTCS, MTOCKOJIBKY MOCE PUIbTpaIuu B
MOYEUHBIX KIYyOOUKax TMOJHOCTBIO peadbcopOupyeTcsi B  MPOKCUMAJIbHBIX
kaHanbax. Ilpu runepraukemuu Bhimie 9—10 MMOIB/A (MOYEUHBIA MOPOT s
TJIFOKO3BI)
pa3BuBaeTcs IJIOKO3ypusi. [ JIIOKO3ypusi He  SBISIETCS  JIMArHOCTUYECKUM
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KPUTEPUEM CaXapHOTO JAHadeTa, MOCKOIbKY SKCKPELHs TIIOKO3bI C MOUOH 3aBUCUT
HE TOJIBKO OT YPOBHS TJIMKEMHH, OTpa)Kalolled MHCYISIPHYIO (DYHKIUIO, HO U OT
(YHKIMOHUPOBAaHUSA  TOYEK  —  CIOCOOHOCTH  TIOYEYHBIX  KaHAJBIICB
peabcopOupoBaTh riIOK03Y, CKOPOCTH KIIyOOUKOBOU dunbTpanuu. ['moko3ypust Ha
(oHE HOPMOTTMKEMUU MOXKET Pa3BUBATHCS MPU HEKOTOPHIX 3a00JEBaHUIX MOYEK
W3-32 CHIDKEHHMsSI TIOYEYHOTO Topora, a TakkKe BO BpeMs HOPMaJbHOM
OEpeMEHHOCTH H33a TOTO, 4YTO (PUBHOJOTMYECKOE IMOBBIIIEHUE KIYOOUKOBOM
¢unbTpauuu HeaneKBaTHO a0COPOLMOHHON COCOOHOCTH KaHaibleB. OZHUM U3
KPUTEpUEB KOMIICHCAIIUN CaxXapHOTo auabera 2-TO TUMA SBISETCS arilioKO3ypus,
npu caxapHoM auabete 1-ro Tuma jomyckaeTcsl moreps TioKo3bl ¢ Mmouoit 20-30
r/cyT. Ilpn nuabe-TU4ecKOM TIIOMEPYIOCKIEPO3€e MOYCUHBIA MOPOT ISl TIHOKO3HI
BO3PACTaeT, MOITOMY TJIOKO3YpHsl HE pa3BUBACTCS Jake MNPHU BBIPAKCHHOM
THIEPTIIUKEMUU.

Yeenuuenue skckpeyuu 2nrwko3vl (2n1oKko3ypus) ceazano:

® C TUNEPTIIMKEMHEH MPH caxapHOM auabdere, THIEPTHPEO3e, CTEPOUTHOM
nuabere, cunapome Kymmnra, heoxpoMornurome, 3a00J€BaHUSAX 1H0IKETYTI0THOM
’KEJe3bl M IPYTHX COCTOSTHHSIX;

®CO CHWXXCHHEM  TI0YeYHOr0  Topora  JuUisi  TIIOKO3Bl  TIpH
TyOyJIOMHTEPCTHIIMATBHBIX MMOPAKEHUSAX MOYEK JTFOO0H 3THOJIOTHUH, BPOXKICHHBIX
TyOyJOomaTUsX.

Ha ypoBeHb ri1t0K03bI B MOU€ OKa3bIBAET BIMSIHUE (B CTOPOHY MOBBILICHUS )
npuem TJIFOKOKOPTHUKOHJIOB, HECTEPOUTHBIX IPOTHUBOBOCIIATUTEIBHBIX
IpernapaToB, HEKOTOPHIX JUYPETHUKOB.

K Tecram, KOTOpble HCHONB3YIOTCS B JUAarHOCTUKE W MOHHUTOPHUHIE
NaTOJIOTUM  YIIEBOAHOTO  OOMEHa,  OTHOCSTCS  OMNpENeieHHe  YPOBHS
TJIUKO3WJIMPOBAHHOTO
remoriioouHa, (QpykrozamMuHa, a TaKkKe ajdbOymMpmHa B Moue (TecT Ha
MHUKPOAJIEO YMUHEMHUIO).

I'nuko3uIMpoBaHHBINA reMOrJI00HMH.

['muko3mwnupoBaHHbIl (WM TOUKUpOBaHHBIN) rTemornooun (HbAlc)
oOpa3zyeTcsi B pe3ysibTaTe He)epMEHTATUBHON PEaKIuy MEXIY TeMOTIO0NHOM A,
COJZIEp KalllMCS B SPUTPOLIUTAX, U TIFOKO301 CBIBOPOTKH KpoBU. J1Jisl onpeieneHus
ypoBHs HbA1 HeoOxonuMa 1iepHas BEHO3HASI KPOBb, B35Tasl C aHTUKOATYJISTHTOM.

Pegepenmuvie senuuunvt cooepoicanus HbAlc 6 kpoeu cocmasnsirom 4,0—
5,2% om obwezo cemoenobuna.

CrereHb THKO3WIMPOBAHMS TEeMOTJIOOWHA (a, CIIeIOBATENbHO, €ro
KOHIICHTPAIMs) 3aBUCUT OT KOHIIEHTPALMU TJIFOKO3bl B KPOBU U OT JJIUTEIBHOCTH
KOHTAKTa TJIFOKO3bI C TEMOTJIOOMHOM (CpOKa >KM3HU IPUTPOIHTA). DPUTPOIUTHI,
UUPKYJIUPYIONIUE B KPOBH, UMEIOT Pa3HbId BO3PACT, MOITOMY ISl YCPEIHEHHON
XapaKTEPUCTUKU YPOBHS CBSI3aHHOW C HUMHU TJIIOKO3bl OPUEHTUPYIOTCS Ha
MOJNynepuoa Ku3Hu HpUTpouutoB — 60 cyr. CylecTBYIOT TpH BapHaHTa
[JIMKO3WJIMPOBAHHOTO
remorioouna: HbAla, HbAlb, HbAlc, Ho Tonbko Bapuant HbA 1¢ KoauyuecTBEHHO
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npeobyiajaeT U AaeT 0ojee TECHYIO KOPPENSIMIO CO CTENEHBbIO BBIPAXKEHHOCTHU
caxapHoro auadera.

HccnenoBanne KOHUEHTPALMM TJIOKO3bI B KPOBM HEAOCTATOYHO JJIS
3G ()EeKTUBHOrO MOHMTOPHUHIA JIEUYEHHs caxapHOro auadera. OnpeneiuB ypOBEHb
TJIFOKO3BI B KPOBH, MOKHO OIEHUTH TEKYIIUH (CHIOMUHYTHBIN) YPOBEHB TIFOKO3HI,
KOTOPBIM MOXKET 3aBUCETH OT: 1) mpuema (Uiu Hempuema) Mully; 2) ee cocTana, 3)
(GU3NYECKNX HArpy30K M WX HHTEHCUBHOCTH, 4) SMOLMOHAIBHOTO COCTOSHUS
nanueHTa, 5) BpeMeHu cyTok. llosTomMy mpu ucciaenoBaHMM TOJNBKO TEKYIIETO
YpOBHS
TJIFOKO3bI B KPOBU BBICOKA BEPOSITHOCTH TOTO, UTO €€ 3HAUEHUS HE OyAyT OTpaxaTh
JNEHUCTBUTENBHYIO CTENEHb KOMIIEHCAIlMU caxapHOro nauadera, a 3TO MOXKET
OpUBECTH JIMOO K TMEepeNo3UpPOBKE JIEKApCTBEHHBIX IMpenaparoB, JUOO0 K
HEONpaBJaHHOMY YMEHbIIIEHHIO A03upoBKU. LlenHocTs ompenenenuss HbAlc
COCTOUT B TOM,
YTO OH XapaKTEepH3yeT CPEIHUH ypPOBEHBb TIIIOKO3bl B KPOBU Ha MPOTHKECHUH
JUTUTETTLHOTO MPOMEXYTKA BPEMEHH, T.€. IEUCTBUTEIbHYIO CTEIEHb KOMIICHCAIINH
caxapHoro aquabera Ha IPOTSHKEHUH TOCJIeTHUX 1—2 MecsIIeB.

B uenom omnpenenenne HbAIc naer ycpeaHeHHOE, WHTErPUPOBAHHOE
npejcrapieHue o0 ypoBHE INIMKEMUU MIPH BceX (popmax caxapHoro nuadera.

B3anMocBA3b MeKIy KOHHEHTPAIUSAMH TJIIOKO03bl B KPOBH M YPOBHEM
HbAlc.

Yposens HbAlc KonueHnrpanus riiioko3sbl B KPOBH
MM OJIB/JI M1/ 11
4,0 2,6 50
5,0 4,7 80
6,0 6,3 115
7,0 8,2 150
8,0 10,0 180
9,0 11,9 215
10,0 13,7 250
11,0 15,6 280
12,0 17,4 315
13,0 19,3 350
14,0 21,1 380

PesynwraTer uccnenoanust HbAlc onenuBaroT crnenyrommm oopazom: 4—6%
CBUJIETEIBCTBYET O XOPOIIIeH KOMIICEHCAIIUK CaxapHOTo auabera B mocneaHue 1-2
Mecsama, 6,2-7,5% — yIoOBIETBOPUTENBHBIA ypOBEHb, BbIIe 7,5% —
HEYJOBJICTBOPUTENbHBIN  ypoBeHb. Jliig oueHku >(OPEKTUBHOCTH JICUCHUS
1esiecoo0pa3Ho MOBTOPUTH MCCIIE0OBaHUE yepe3 2—3 Mec.
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VYpoeur HbAlc He 3aBUCUT OT BpEMEHHM CYTOK, (PU3MYECKHX HArpy30K,
IpueMa MHINM, HA3HAYCHHBIX JIEKAPCTBEHHBIX CPEACTB, AMOLMOHAIBHOTO
COCTOSIHUS ITALIUEHTA.

JloxHble cHUKeHHbIe 3HaueHus: HbAlc uMeroT MecTo npu ypeMHH, OCTPhIX
U XPOHHYECKUX TEMOPpPArusiX, a TaKXKe IPH COCTOSHHUIX C YMEHBIICHHEM
JUTUTETLHOCTH JKU3HU SPUTPOLIMTOB (HAIpUMED, MPU T€MOJIUTUUECKON aHEMUH).

DpyKTO3aMHUH.

Pegepenmuvie senuuunvt codepoicanusi pyKmo3amuHa 6 Cbl@OPOmKe —
205-285 mrxmonv/n.

®pyKTO3aMUH HpEICTaBIISET coboi IIPOAYKT HEoOpaTUMOTO
TJIMKO3WJIMPOBaHUs OENKOB M1a3Mbl KpoBU. CTeneHb TIIMKO3WINPOBAHUS OCJIKOB
M1a3Mbl 3aBUCUT OT KOHIIEHTPAIMM TJIFOKO3bI B KPOBU U JUIMTEIILHOCTH TEPUOA
nojypacnaja
oenkoB. KonmnuecTBOo ppykTo3aMuHA B KPOBH CIYKHT XOPOIIUM TOKa3aTeaeM JJist
PETPOCTIEKTUBHOTO KOHTPOJIS 32 COACPKAHUEM TJIFOKO3bI B KPOBU Y TAIIUEHTOB C
caxapHbpIM JHUa0ETOM U TIO3BOJIAET OIEHUBATh A(H(PEKTUBHOCTH MPOBOJIUMOTO
JedeHuss 0e3 OTATOMIAIIIET0 OOJBHOTO €XEIHEBHOTO KOHTPOJISI 32 YPOBHEM
TJIMKEMHH B KPOBH.

B otnmuune ot HbAlc, ¢ppykTozamMuH oTpa)kaeT CpeaHUN YPOBEHB IITIOKO3bI
B KpOBH 3a 2-3 HeH. 10 U3MEpeHHus. DTO 00YCIOBJIECHO NMEPUOJOM IOJypacmnaaa
TJIMKO3WJIMPOBAHHBIX OCJKOB, /Ul anbOyMuHA OH cocTaBisier 20 aHEH, Torna Kak
JUISL TEMOTJIOOMHA OH ONpPECNICH JIMTEIbHOCTBIO TModypacnaaa 3putporuros (60
nueit). [Ipu oleHKe pe3yJabTaTOB HCClenoBaHUS (PYKTO3aMHUHA KaK KPUTEPHUsI
KOMITCHCAITUN caXapHOTo auadeTa, CYMTAIOT, YTO IIPH COACP’KAHUH €TI0 B KPOBH OT
280 1o 320 MKMOJIB/T KOMIICHCAITIHS yIOBJICTBOPUTEINIbHAS, BbIIIe 320 MKMOIB/T —
JICKOMITICHCAIIH.

AJNBOYMHH B MOYe (MUKPOAJIbOYMUHYPHS).

MukpoanbOymMuHypust — 3TO DJKCKpelus ajdpb0ymMHHa C  MOYOWM,
MpEBbIIIAIONIAs JOMYCTUMbIE HOPMaJbHbIE 3HAY€HUsS, HO HE JOCTHUraromas
CTeTNieHU MpoTenHypuu. B HOpMme skckpeTupyetcs He Oonee 30 mMr aibOymuHa B
CYTKH, YTO 3KBHBAJICHTHO KOHIIEHTpAaIluu anbOymMuHa B Mouye MeHee 20 Mr/m mpu
ee pa3oBOM
ananuze. llpu mnosBIEHMUM TPOTEMHYPUH OHKCKpelusi albOymMuHa C MOYOH
npeeimaer 300 wmr/cyr. Ilostomy nuama3oH KoyieOaHWK  KOHIICHTPAIMH
anbOyMHuHa B
Mo4ue Tpu MUKpoanbOymunypun coctaBiseT oT 30 mo 300 mr/cyt wium ot 20 1o
200 MKr/MuH.

HccnenoBanne Ha MUKPOATLOYMUHYPHUIO MCHOJB3YIOT [JIi CKPUHUHTA
MOpaXEHUSI T0YEK M HEOOXOAMMOCTU JIeUeHHsS auabeTHdeckor HedpormaTuu.
CBoeBpeMEHHOE Hauajo JIeUeHHs] HepporaThu CyIIeCTBEHHO CHMXKAET 3aTpaThl U
yJIy4dlIaeT MPOTHO3 B OTHOIICHUU Pa3BUTUS MOYEUHOW HelocTaToyHOCTH. Eciu B
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CYTOYHOW MoOuY€ KOHIEHTpauus aiabOymMuHa Bbimie 30 MI M 3T 3HAYCHHS
MOBTOPSIOTCSI HECKOJIBKO pa3, HEOOXOJUMO MPOBOAUTH JICUEHUE, TaK KaK JIaHHBIE
M3MEHEHMS XapaKTEepHBI I HAaUMHAKoIIecs AuabeTnyeckoi HeyponaThu.

Kaaccudpuxkanus BUA0B aibOYyMHHYPHH.

Buna JKCKpenns aJIbOYMHUHA C MOYOH Konuenrpauust
AJIbOYMUHYPHUH Ipu onHopasosom anL0yMuHA B
cOope MouM (yTpeHHsIsI 3a cyTku, Mr
NopuMs), MKI/MHH Moue Mr/J
Hopmoansbymunypus Menee 20 Menee 30 Menee 20
MukpoanbOyMUuHypHsl 20-200 30-300 20-200
MakpoanbOyMuHypust bonee 200 bonee 300 bonee 200

B HacTtosmiee BpeMss TeCcT Ha MHUKPOUIBOYMHUHYPHUIO HEO0OXOAMMO
paccMaTpuBaTh Kak IIOKa3aTeldb OLECHKM (YHKIMHM IJIa3MaTHYECKUX MeMOpaH
BbICOKOAUGPEPEHITMPOBAHHBIX KJIETOK. B HOpME OTpHUIIaTENbHO 3apsyKCHHBIH
aTbOYMHUH HE TMPOXOAUT Yepe3 TIIOMEPYISPHBIN (UIBTP TOYEK, MPEXKAEC BCETO
BCJIEJICTBHE HAJIMYMs BBICOKOTO OTPHUIATENIBHOIO 3apsifa Ha IOBEPXHOCTH
AIUTEIUATBHBIX
KJIETOK. OTOT 3apsig OOYCIOBIEH CTPYKTYypoil GochoNunuaoB KIETOYHBIX
MeMOpaH. CHWXXEHHE KOJIMYECTBAa JBOMHBIX CBs3€dl B aI[WIBHBIX OCTaTKax
dochonunuaoB yMEHbBIIAET OTPUIATENbHBIA 3apsia, W albOyMHUH Ha4YMHAET
GunbTpOBaTHCA B TEPBUYHYI0 MOUYY B TMOBBIIIEHHOM KojuyecTBe. Bce atu
U3MEHECHHUS BO3HUKAIOT
OpU Pa3BUTUM ATEPOCKIEPO3a, MOAITOMY MHUKPOAIbOYMUHYpUsI HaOIIOAaeTCs y
NAIMEHTOB C TEHETHMYECKHUMH (popMaMu AUCIUIIONPOTEMHEMHUHU, Y TAIMEHTOB C
UBC, sccenumansHoil runepren3ueii, y 10% mnpakTuyecku 310pOBBIX JIIOAEH TpuU
CKPUHUHTOBBIX UCCJICIOBAHUSX M Yy MAIMEHTOB C HapyIICHUEM TOJIEPAHTHOCTH K
rmoko3e. Tak Kak M3MEHEHHE CTPYKTYphl (OCHONUMHUIOB TUIa3MATUYECKUX
MeMOpaH
BBICOKOIU(D(PEPEHIIMPOBAHHBIX KJIETOK pa3BUBACTCA IMPH aTEPOCKIEPO3e M|
HEMEJUICHHO  CKa3blBaeTCid Ha  3apsAae  MeMmOpaH, MHUKpPOATbOYyMUHYpHUS
MPEICTABIIAECT COOON TECT PAHHETO OIPEACIICHHS 3a00JICBaHMUS.

KoHeuHbIil ypOBeHb 3HAHM.

1. B cviéopomke Kposu 6 omauyuue om niazmvl OMCYMCHEyen:
1)  ¢ubpuHoren

2)  anpOyMuH

3)  KOMILIEMEHT

4)  KaJUIMKpEeWH

5)  aHTHTpOMOWH
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4.

Ilonamue «abcopoyus» 6 pomomempuu UOeHMUUHO HOHAMUIO:
OTpaXeHHE

MPOITyCKaHue

pacceuBaHue

ONTHYECKasl TUIOTHOCTh

TyIICHUE

buoxumuueckue ananuszamopsl no3eonawom:
MOBBICUTDH MMPOU3BOAUTENBHOCTD PA0OTHI B 1a0OPATOPHUH
IIPOBOJIUTH UCCIIEN0BAHUS KHUHETUUYECKUMU METOIAMHU
paclIMpuTh JUaIa30H UCCIEI0BaHUN

BBIIIOJIHSTH CJIOKHBIE BUbI AaHAIU30B
BCE_[IEPEUYHUCIICHHOE

K memooam cpounoui nabopamopnoit O0uazHoCmMuku ciedyem

omnecmu onpedeﬂenue:

1)
2)
3)
4)
5)

S.
1)
2)
3)
4)
2)

AKTUBHOCTH KHCJION (pocdaTasbl
OeJIKOBBIX (paKiuit
OITYXOJICBBIX MapKEPOB

o0IIero xojaecTepruHa
OMMpyOrHA Y HOBOPOIKIEHHBIX

Ycunuearom anabonuzm oenxoe:
TUPOKCHH

TTFOKOKOPTUKOWTBI

CTT', nosioBble TOPMOHBI
WHCYJIMH

napaTropMoH

K 6enxam nnazmor omnocam
KepaTUHBI

ANACTHH

TJI00YJTUHBI

CKJIEPOITPOTEUHBI

KOJUTar€HbI

Onpeoenenue anvgha-ghemonpomeuna umeem OUAZHOCMUUECKOE

3Hauenue npu:

1)
2)
3)
4)
5)

XUHOKOKKO3€ MEeYEHU
NEPBUYHOM paKe Me4eHU
MH(}EKIMOHHOM renaTuTe

4 pake xemyaKa

5 ocl0XKHEHHOM MH(apKTe MUOKap/a
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8. K knemkam, npooyuupyrouwum 2amma-2100yaunsvl, OMHOCAMCA:
1)  mIa3sMaTUYecKHe KICTKU

2) MOHOIIATEI

3)  Gazodwisl

4)  makpodaru

5  TpoMOOIUTHI

9.  @uépunozen cnudxcaemcs 6 Kpogu npu:
1)  uHpapkTe MHOKapaa

2)  uMppo3e NeueHH

3)  peBmaruszMe

4)  ypemuu

5)  ocTpoM BOCHAJICHHH

10. IHapanpomeunvlt noAAAIOMCA 6 KPOBU NPU:
1) Oose3nu BanbneHctpema

2)  MHeIoMe

3)  0OJIe3HH TSKEIBIX LIETeH

4)  0oe3HU JETKHUX Iemei

5)  Bcex MepeyYncIeHHBIX 3a00JIEBAHUSIX

11.  Tpancgpeppun - 3mo coeounenue ano-gpeppumunac:
1) LIUHKOM

2)  KeIe3oM

3)  Harpuem

4)  kobambTOM

5)  xanmem

12. Cooepitcanue KpeamunuHna é KpoGU y8eutuu8aemcs npu:
1) XPOHUYECKOM ITOYECYHON HETOCTATOYHOCTH

2)  TemaTtuTe

3)  racrpure

4)  S3BEHHOM KOJHUTE

5)  Bcex MepeyrciIeHHBIX COCTOSTHUSAX

13. Onpedenenue knupenca 3IHO02eHHO20 KPeamuHUHA NPUMEHUMO
ona:

1)  OIEHKHU CEKPETOPHOH (YHKIIMH KaHAJBIIEB MTOYCK

2)  ompeneicHHs] KOHIICHTPHPYOMIeH QYHKIIUN TIOYCK

3)  olleHKH Kom4YecTBa (YHKITMOHUPYIOMUX HEPPOHOB

4)  ompejaelieHUs BEITMYUHBI TOYCIHON (QUIBTPALIUN

3)  HM IS OJTHOW W3 NMEPEUNCIICHHBIX 3a1a4

14.  Mouesasn Kucioma noeviuiaemcsa é cbleOponKe npu:
1)  racTpuTe, sI3BEHHOI 0OJIC3HU
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17.

renaTuTax
JI€YEHUH LUTOCTATHKAMHU
ANWIETICUH, N30 peHnn
BCEX MEPEUYUCIICHHBIX 3a00JIEBaHUAX

Ocnognas gusuonozuueckasn ponv 2anmoznoduHa:
CBSA3BIBAaHHE T'eMOII00MHA

AHTUIIPOTEOIUTHUECKASI AKTUBHOCTh

y4acTHE B peakilMi UMMYHHUTETA

y4acTHe B CBEPTHIBAHUU KPOBU

BCE MEPEUNCIIEHHOE BEPHO

T'unozammaznoodyarunemun naoarwoaemcsa npu:
aumdocapkome

MHETTOMHOMN

o0nyyeHuu

JUTUTEIBHBIX XPOHUUECKUX 3a00JIEBaHUSIX

IIPU BCEX MEPEUYUCICHHBIX COCTOSHUSIX

Haubonee BbIPAIICEHHOE noebluieHUue C-pealcmmmozo

Habnwoaemca npu:

1)
2)
3)
4)
5)

18.

1)
2)
3)
4)
5)

BUPYCHBIX MHPEKIHIX
CKJIEPOJEPMUH
OakTepuambHBIX UHDEKIIUIX
JIEUKEMHUU

BCE MEPEUUCIICHHOE BEPHO

T'unoanvbymunemusn naonwoaemcsa npu:
IUpPpO3€ NEYEHU

KpOBOTEYEHU U

TUIIEPTUPEOUI03€E

HE(QPOTUYECKOM CHHIPOME

BCE IIEPEUYNCICHHOE BEPHO

Anvgpa-1 - anmumpuncun— smo:
0esoKk ocTpoit dazbl

WHTHOUTOP CEPUHOBBIXITPOTCHHA3
WHTHOUTOP JIEHKOIUTAPHOMDIACTA3hI
BCE MIEPEUNCIEHHOE BEPHO

BCE [IEPEUYHCICHHOE HEBEPHO

Bcacwvieanue y2neeo0006 npoucxooum 2iaenvim 00pazom é:
POTOBOM MOJIOCTU

KETyIKe

TOHKOW KHIIIKE
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4)
5)

TOJICTOU KHUIIIKE
BCE IIEPEUYUCIICHHOE BEPHO
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TEMA: CUCTEMA I'EMOCTAS3A.

OcHOBHBIC BOIIPOCHI TEMBI.

1) ®yHKIMK CUCTEMBI TEMOCTa3a B OPraHU3Me

2) Buasl remocrasa

3) CocraBJsiromue 3JIeMEeHThI IEPBUYHOTO TeMOCTa3a

4) Ponb TPOMOOILIMTOB B TEMOCTa3e

5) XapakTepucThka  KOAryJasSIIMOHHOTO  TeMocTa3a.  [l1a3MeHHbIe
(bakTOphl KOAryJsiuu

6) OcCHOBHBIC KOMITOHEHTBI (PUOPUHOIUTUICCKON CHCTEMbI

7) MeTobl UCCIIE0BAHUS COCYAUCTO-TPOMOOIIMTAPHOTO IreMOCTa3a

8) Meronbl  WcCEIOBaHUS — KOAryJsIMOHHOTOreMocTasa.  MeTo/bl
OLICHKHU KOaryJsiiuOHHOTO reMocTasa

9) Iousitre o mpoTpoMOUHOBOM BpeMeHH. CriocoOb! BeipakeHus [1TB

10) Mertons! onpenenenus GuopuHOTreHa

AKTYaJIbHOCTH T€MBbl.

I'emocmaz — »5>10 (QyHkuMsS opraHuzMa, oOecleyuBarolas, C OJIHON
CTOpPOHBI, COXpaHEHHE KPOBHM B KPOBEHOCHOM pYCJ€ B JKHJIKOM arperaTHoOM
COCTOSIHUH, a C APYTOd CTOPOHBI — OCTAHOBKY KPOBOTEUEHHUS U NMPEJOTBpPALICHUE
KPOBOIIOTEPH MPHU MOBPEKIEHUU KPOBEHOCHBIX COCYIOB.

Cucmema zemocmasa exnrouaem 6 ceosn:

1.CocynucTo-TpoMOOIIMTapHBIN reMocTa3 (IEPBUYHBIN).

2.KoarynsiuoHHBIN TeMocTa3 (BTOPUYHBIN).

3.dubpuHOIM3.

CocraBisiomue 3J1eMeHThI IEPBUYHOI0 reMocTa3a:

A. Cocyovt u mkanu:

e Cocynpl pa3IMYHOrO0 KaimuOpa CHa3MUPYIOTCS B OTBET Ha BBIJEICHUC
COCYIOCY)KMBAIOIIUX  CyOCTaHIMH, TakkuX KaK CEpOTOHHH, aJpcHaJIH,
HOpaJpeHAJIUH U Jp.;

® DOHJIOTEIUMH  COCYIOB B  HEMOBPSKACHHOM  BHAC  0o0namacT
AHTUKOATyJISITUOHHBIMU CBOMCTBAMM (TE€MapyUHOMU B Ha TIOBEPXHOCTH IHIAOTEIHS ),
a TIpY MOBPEXKJACHUU CTAHOBUTCS MOIIIHBIM ITPOKOATYISTHTOM.

b. Mopghonozuueckue 3nemenmeol Kposu:

® TPOMOOIIUTHI;

® SPUTPOIUTHI;

® JICHKOLIMTHI.

Ponabv mpombouyumos 6 cemocmase:

® Ha TMOBEPXHOCTH TPOMOOITUTOB IPOUCXOAUT OOJBIIMHCTBO PEAKIIUN
MJIa3MEHHOTO TeMOCTAa3a;

e anre3uss TPOMOOITUTOB — CIIOCOOHOCTh AKTUBHPOBAHHBIX TPOMOOIIMTOB
MIPUJTATIATH K CTEHKE COCYa Ha MECTEe MOBPEKICHUS;
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e arperauusi TPOMOOIUTOB — CIIOCOOHOCTh MX HPHWJIUIATH APYT K APYTY C
0o0pa30BaHUEM arperaros.

Ponv mpomboyumos 6 zemocmase:

® Ha IMOBEPXHOCTU TPOMOOUUTOB MPOUCXOAUT OOJBIIMHCTBO PEAKIUI
IJJa3MEHHOTO TEMOCTA3a;

e anare3uss TPOMOOUUTOB — CIOCOOHOCTh AaKTUBMPOBAHHBIX TPOMOOIM
TOB MPUJIUIIATh K CTEHKE COCY/1a HA MECTE MOBPEKICHUS;

e arperanusi TPOMOOLUMTOB — CHOCOOHOCTh WX MNPUIUNATH APYr K IPYry
¢ o0pa30BaHUEM arperaros.

KoaryasiumoHHbIi reMmocTas.

Koarynsumonnslii  remocras oOecrieunBaercs MIPOTEOJIUTHUECKON
aKTUBallMel IJIa3MEeHHBbIX (aKTOpOB, B pe3ylbTaTe U3 PacTBOPUMOIO
Oenka ¢uOpuHOreHa oOpasyercs HepacTBOpUMBIA  ¢ubpun. Kirouesoit
peakiuel reMocTasa sBJseTCs reHepalus TPOMOUHA.

IThasmennvie pakmopul Koazynayuu:

@akmop I (puOpuHOreH) — 60K, KOTOPHIA CUHTE3UPYETCS B TICUCHH.

Konuenrpamuss  ¢ubpuHorena B KpoBH  cocTaBisieT 2-4  r/i.
YMeHblIeHUue KOHIEHTPAIMU MeHee | I/11 yrpojkaeT MalueHTy KPOBOTEUEHUEM.

@akmop II (npoTpoMOUH) — IIIUKONPOTEU], CHHTE3UpYETCs B reueHu. s
cuHTe3a 3Toro (aktopa Heobxonum ButamuH K. B pesynbrare Bo3meicTBus Ha
HEro MyJIbTU(EPMEHTHOTO KOMIUIEKCAa MPOTPOMOMHA3BI 00pa3zyeTcsl KIIOUYEBOM
dbepMeHT reMocTaza — TPOMOUH.

Daxkmop III (TkaHeBoU (pakTop) — PElENTOPHBIA OEITOK MEMOpPaHbI KIETOK,
HaxXOAUTCS  BO  BCEX  OpraHax M  TKaHAX  OpraHu3mMa, B  TOM
quclie W DSHAOTENWU cocynoB. SBmserca peunentopoMm s VII daktopa u
o0ecrneurBaeT akTUBALUIO TeMOCTa3a.

@Daxkmop 1V (xanpuuil) — y4yacTByeT BO BCE€X JTalax ILUJIa3MEHHOTO
remMocrasa.
@Daxkmop V (npoakuenepruH) — CHHTE3UPYETCS B IICUCHH, IPUHUMAET

ydacThue B aKTHBAIMM TMPOTPOMOMHA, SBISAACH YaCThI0 MYIbTH(HEPMEHTHOTO
KOMIIEKca mpoTpomMOuHa3el. [Ipu HegocTaTke pa3BUBaeTCA MapareMoQuims.

@axkmop VI / VII (npoKOHBEPTHH/KOHBEPTUH) — BUTaMHH K 3aBHCHMBII
Oenok, cuHTesupyrommiics B medeHu. Oxono 1%  1mupkymupyer B
kpoBu B aktuBHOW (opme VIla. VIla Ha mNOBEpXHOCTH TOBPEKICHHOTO
SHAOTENIUST 00pa3yeT KOMIUIEKC C TKaHEBBIM (PaKkTopoM, KOTOPHIA B
CBOIO ouepenb aktuBupyeT (X, TakuM 00pa3oM obOecnednBasi TEHEpaIUIo
MHUKPOKOJIMYECTB TPOMOWHA, YTO UIPAET KIIOYEBYIO POJIb B YCUJIIEHUHU Ipoliecca
CBEpTHIBaHUS KPOBHU.

@akmopu VIII, IX, XI — anturemomibHbie (HaKTOphl. AKTUBUPOBAHHBIC
dakroper VIlla m 1Xa Ha dochomumumnoit moBepxHOCTUMEMOpaH 00pa3yrOT
TEHa3HbII KOMILUIEKC, KOTOPbIA 00pa3yeT riIaBHbIH KOMIOHEHT MPOTPOMOUHA3BI —
dakTop Xa.

@Daxkmop X (pakrop CrroapTa) — sBISETCS KJIIOYEBBIM 3H3UMOM
MpOTPOMOMHA3BI, KOTOpas TpaHCPOPMHUPYET NPOTPOMOUH B TPOMOUH.
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@axkmop XII (paktop Xaremana) — @akrop KoHTakra. Jleduuur
3TOro (pakTopa 0OBIYHO KIMHUYECKHU HE MPOSBIIACTCS.

@Daxkmop XIII (pubpunctabunuzupyroumii paxrtop). Obpaszyer [=/] cBsa3u
B HECTAOMJIBHOM TNosinMepe (pruOpuHa, 4To CTAOUIU3UPYET NOCIETHUN.

OcHOBHBIC KOMIIOHEHTHI (UOPHUHOIUTHYECKON CHCTEMBI.

1.ITnazmunozen — 510 TpoepMeHT U3  KOTOpOro obpasyercs
(GUOPUHOIUTUYECKUI SH3UM TIIa3MUH.

2. AKmueamopel  NAA3MUHO2eHA — TPEBPALIAIOT IUIA3MUHOTEH B
MJIa3MHUH:

e TkaHeBoW aktuBaTop MiasmuHoreHa (TIIA) — sBasercs TIaBHBIM
aKTUBATOPOM B ILJIa3ME;

® ypOKHMHAa3HBIM aktuBaTop miasmuHoreHa (YIIA) — sBnsercs riaBHbIM
aKTUBATOPOM B TKaHSX.

3. Unecuoumopuvr akmueamopoe naazmunozena (MAII):

e ATl — oOpasyeTcst B SHIOTEIHNH COCY/IOB;

e IAII2 — oOpasyeTcs B IJialeHTe.

4. Hneubumopel nnazmuna: o2-aHTUILIA3MUH, O.2-MaKporioOyiauH u ol-
AHTUTPUIICHH.

5. Peuyenmopwr  ypoxumaznozo - axkmueamopa - NAA3MUHOZEHA  —
obecrnieunBaeT NMpoTekanue GUuOPUHOIN3A B TKAHSX.

6. Peyenmop naazmunozena.

7. Tpomoun-axmueupyemutit unzuébumop ¢uopunonuza (TAFI).

MeToabl HCCIeI0BAHUS COCYAUCTO-TPOMOOLUTAPHOT O
reMocTasa.

1. Onpedenenue epemenu KpoGomeyeHus.

MHorounciieHHble MOAU(PUKALMKA TECTa OCHOBaHBI Ha TOYHOM H3MEPECHHUH
JUINTEIBHOCTH  KPOBOTEUEHHMS] M3 PpAaHKM HA MOYKE yXa, JUCTaJIbHOMN
danaHru manplia pyKd WIM BEPXHEH TPETH JAJOHHOW MOBEPXHOCTU MPEIUICUbS.

Memoo /Ivioke.

CrepwibHBIM CKapuU(PUKATOPOM WM TUIOCKUM JIAHIIETOM TMPOKAJIBIBAIOT
HIOKHUM BaJMK MOYKM yxa (DryOmHa mpokona 3,5-4 MM) H  BKJIIOYAIOT
cekynaomep. IIpenBaputenbHO MOYKY yXa COrpeBaloT. BpicTynaromue Kam
1 KpoBH Kaxabie 30 ¢ MPOMOKarOT GUIBTPOBATEHON OyMaroil, He MPUKACAICh K
paHke. B MOMEHT, KOrja HOBBIE KallJli KpPOBH HE OO0pa3yroTcCs, BBIKIIOYAIOT
CEKYHJIOMEpP U OIpPENeNsoT OOyl JJIUTEIbHOCTh KPOBOTEUEHHUS, a TaKXKe
OLICHUBAIOT pa3MephI Karellb.

B HOpMe Bpemsi kpoBoteueHuss no Jlproky He npesbimaer 4 mun. Ero
yBEIIMYEHUE HAONMI0MAaeTCsl MPU  BBIPAXKEHHBIX TPOMOOIMTONEHUAX WIW/U
TSOKENBIX HapylmeHusXx ux (QyHkuuu (TpomOonmTonaTtusix). Creayer MOMHUTH
Takke, 4yto y 60% OoONbHBIX C O3TOM TATOJOTMEH TECT OKa3bIBACTCS
OTPHULIATEIIbHBIM.
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Memoo Aiieu.

Heckonbko Oosiee 4yBCTBUTENBbHBIM SIBIIIETCS TECT AMBHU, KOT/1a OLICHUBAIOT
BpeMsl KpOBOTEUEHHUSI W3 HAJPE30B Ha KOXKE JIAJIOHHOW TMOBEPXHOCTU BEpPXHEH
TPETH MpEAIUieubs Ha OHE MCKYCCTBEHHOTO MOBBIIICHUS BEHO3HOI'O JABJICHUS C
MTOMOIIIBIO MaH>KEThI TUTSt OTpeICIICHUS Al B KOTOPOM
noaaepxkuBator nasieHue 40 mm pr. cr. [lo Xomy mpedmiedbs MPUKIIAIbI
BAaIOT COOTBETCTBYIONIMN IMA0JOH W CKaJbleleM JejaloT JBa HaJpesa IJu
HOM 9 MM u riryOuHOM 1 MMm. 3acekaroT Bpems. He kacasch Haape30B, OCTOPOKHO
MPOMAKUBAIOT  KpOBb  (UIbTpOBaJIbHOM  Oymaroil kaxaele 30 ¢ 10
OCTAaHOBKHM KPOBOTEUYEHHS B 00euX paHkax. PaccuuThiBaloT cpeaHee Bpems IO
JIBYM Hajpe3aMm. B HopMme BpeMst KpOBOTEUEeHUS 110 AWBH HE MPEBBIMIACT 7 MUHYT.

2. Iloocuem konuuecmea mpomoéoyumoas.

B Hacrosiiiee Bpemsi UCIONB3yeTCs TPU METOJa MojcueTa TPOMOOIMTOB B
KpPOBHU:

» B kamepe I opsiesa;

e B Ma3Kax KpOBH;

e ABTOMATUYECKUH METOJI.

Hoocuem ¢ xamepe Iopaesa. SIBnseTCs caMbIM TOYHBIM, HO JOCTaTOYHO
TpynoeMkuM. Ilogcyer TpomMOGoruToB B 1 11 NPOBOAUTCA MO CTAHAAPTHOMU
METOJMKE C YUETOM pa3BeJeHUs] KPOBH U oObeMa OOJBIIOTO KBaJpaTra CYETHOM
cetku ['opsieBa ¢ npuMeHeHneM (pazoBO-KOHTPACTHOIO MUKPOCKOMA JJIsl JIYUIIIETO
KOHTPAaCTUPOBAHUS TPOMOOIUTOB.

Uccnenyemyto kpoBb pas3BoasT B 200 pa3 pacTBOpOM aMMOHHUSI OK
cajara WIM pPAcTBOPOM, COJEpKAIlUM HATpus XJIOpUl, (QypalwuidH W
JUCTWUIMPOBAaHHYI0  BOAYy.  Pa3BeJEHHYIO  KpOBb  [EPEMEIIMBAIOT U
ocTaBisAlOT Ha 30 MHUHYT [ TE€MOJU3a DJPUTPOLUTOB. 3aTeM 3aIrOJIHSIOT
kamepy lopseBa ¥ MOACYUTHIBAIOT TPOMOOIUTHI B 25 OONBIIKMX KBaapa
Tax.

Iloocuem 6 ma3kax Kpoeu. MeTon OCHOBaH Ha IMOJACYETE YHCIIA
tpoMmbonuToB Ha 1000 3pUTPOIMTOB C MOCIECAYIOMINM TIepecyeToM Ha 1 J1 KpOoBH.
KpoBs cmemmBaiot ¢ pactBopom marae3uu cyibdara win IJITA. Ma3ku roTOBST
Ha MPEIMETHBIX CTEKJIAX W OKPAIIMBAKOT UX N0 PoManoBckomy-I nm3e. B kaxaom
10JI€ 3PEHUS] MUKPOCKOIA MOJICUUTHIBAIOT YUCIO 3PUTPOLUTOB U TPOMOOIUTOB,
nepeaBuras Ma3ok J0 TeX Mop, moka He OyayT mpocumutansl 1000 3puUTpOIUTOB.
3Hast YUCJIO IPUTPOIUTOB B 1 JT KPOBHU, paCCUUTHIBAIOT KOJIHMYECTBO TPOMOOIIUTOB
B 9TOM O0BEME.

Aemomamuueckuit  memood. JlaHHBII METOJ C  HCIOJIH30BAaHUEM
COBPEMEHHBIX aHAIM3ATOPOB 3HAYUTEILHO O0JIETYACT M yCKOPSET HCCIEOBaHMUE,
B CBSI3M C UEM HAXOJUT Bce OOJIbIIee pACIPOCTPAHEHHE B KIMHUYECKOW MPAKTUKE.

3. Ouenka azpezauuu mpomooyumoe.

OmnpeneneHue  arperalliOHHOM  CIIOCOOHOCTH ~ TPOMOOITUTOB  MOKHO
BBITIOJIHUTH C MMOMONIBIO CIEAYIOIUX METOOB:

Kauecmeennvie memoowt (0011€€ OPHEHTHUPOBOYHOE IIpPEACTaBiICHHUE 00
arperalliOHHOM  aKTUBHOCTHM) OCHOBAaHHBI Ha BHU3YaJIbHOM  ONPEACICHUU
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TPOMOOIIMTAPHBIX arperaToB, 00pa3yOIUXCS MPU CMEIIMBAHUU TPOMOOLUTAPHOU
IJ1a3Mbl C Pa3IMYHBIMU, Yalle €CTECTBEHHBIMH, CTUMYJISITOPAMH arperaiuu:

® ¢ npodupKe — MAKPOCKOIIMYECKUH CIIOCO0;

® Ha npeOMemHOM CmeK1e — MUKPOCKOIIMYECKHUH CII0co0.

B kauecTBe  CTUMYNIATOPOB  arperaldd  HUCHOJB3YIOT  PacTBOPHI
AJ1®, TpomOuHa, agpeHalliHa, KOJJIareHa, pUCTOMUIIMHA. Peructpupyior Bpems

oOpa3oBaHus KPYIIHBIX arperaTroB TPOMOOIUTOB, KOTOpO€E B
HOpMe 00bIyHO He npeBbiaet 10-60 c.
Konuuecmeennan  ¢pomomempus — HTO  perucTpauus Iporecca

arperaiyy ¢ IMOMOIIbIO arperoMeTpoB (Hanbosiee MmoyiHas OLEHKa arperalioHHOMN
crocoOHocTH TpoMOOIUTOB). MeTos 3akitoyaercs B IpaUUecKoll perucTpanuu
U3MEHEHUS  ONTHYECKOW  TUIOTHOCTH  TPOMOOIMTApHON  TUIa3Mbl  TIpH
NepeMENINBAHIH €€ CO CTUMYJIISITOPAaMH arperarum.

OOpazoBanue TPOMOOLIMTAPHBIX arperaroB BeIET K  YBEIHYCHHUIO
CBETONPOITYCKAIOIIEeH CIIOCOOHOCTH TPOMOOIIUTAPHOH TIJIA3MBl.

Ilonyuennvie npu 2mom  azpeeamozpammvl — AHATUSUPYIOM  NO  He
CKONbKUM KOIUYECMBEHHbIM NAPAMEMPAM.

1. Bpemenu HaJaia arperanuu nocJie no00aBIeHUS
COOTBETCTBYIOIIIETO CTUMYJISITOPA.

2. AMmuiuTyge ~— arperarorpaMMbl Ha  2-i W 6-1 MHMHYyTax
UCCJIEIOBAHUS.

3. OO6meit oAy arperaTorpaMMel.

B 3aseucumocmu om ucnonv3yemozco cmumyasmopa u e20  003bl
azpe2amozpamma Moxcem umems pasiuyHyo Qopmy.

® [pU HCHOJb30BAaHMM B  KAUECTBE CTUMYJATOPOB  arperauuu
TPOMOOIIMTOB KOJUIareHa, TpOMOUHA, PUCTOMULIMHA PETUCTPUPYIOT
0JIHy OOJIBIIIYIO BOJIHY arperaimy;

e mpu J00aBIEHUH K TpoMOOIMTapHOW IIazMe Manbix 103 AJ[d —
JIBYXBOJIHOBYIO arperarorpammy.

OtcyTcTBHE Ha arperarorpamMmax, MOJYYEHHBIX MpPU HCIOJb30BAHUU B
Ka4yecTBe CTUMYJiITOpa Manbix 103 AJI®, BTOpOM BOJIHBI  arperamuu
CBUJICTENBCTBYET 00 yMEHBIICHHMH B TPOMOOIMTaX TPaHYN, COAEPKAIINX
OMONOTUYECKM AaKTUBHBIC BEHIECTBA (HEJAOCTATOYHOCTh Tyja XpaHEHUs),
WM O HAPYIICHUHU PEAKIIUU BHICBOOOKICHUS ITHX BEIIECTB U3 TPOMOOITUTOB.

MeToabl HCCIeI0BAHUA KOATJIAIMOHHOT0 reMOocTasa.

B ocHoBe 0oiblIMHCTBA J1A0OPATOPHBIX TECTOB OLIEHKU IJIa3MEHHOTO 3BEHA
reMoCTas3a JISKUT K1OMUH208bLI MEMoO.

[IpuHuun BceX KJIOTHMHTOBBIX TECTOB OCHOBAaH Ha  ONpPEACIICHUHU
BpeMeHH oOpa3oBaHus GuOprHOBOTO cryctka (Clot — crycrok) mociie mo0aBieHUs
B HCCIEIyeMYyI0 IJla3My HOHOB Kajblldd W aKTUBAaTopa TOro JTamna
KOAaryJisiiuOHHOTO FeMOCTa3a KOTOPhIA HAC HHTEPECYET.

MeTtoasbl OLICHKH KOaryJIsiiHOHHOI 0 remocrasa AUTB
(AaKTMBMPOBAHHOE YACTUYHOE TPOMOOIIIACTUHOBOE BpeMsl).
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AUYTB wucnonp3yercss Kak CKPUHUHIOBBIM TECT U1 OLEHKU BHYTPEHHETO
yTH aKTUBALIUU KOAaryJisiquOHHOT O reMocTasa, CKpPUHHMHIOBOM
JUAarHOCTUKA  BOJYAHOYHOIO  AHTUKOAryJssHTa W MOHMTOPMHIra  3a
AHTUKOATYJISITHTHBIM JE€HCTBUEM I'EIIapUHa.

Meton 0OCHOBaH Ha U3MEPEHUU BPEMEHU CBEPTHIBAaHUSI 0€CTPOMOOIIMTAPHOM
IIJ1a3MBI pu n00aBIeHUN B HEe ONTUMAJIbHOTO KOJIMYECTBA
KaJlblMs ~ XJIOpHJa WIM KaoJduHa, 4YTO OOECIEeYUBAET CTAaHJAPTU3ALMIO
KOHTAaKTHOM aKTUBM3alUuu (PakTopoB cBepThiBaHus. Pearentr mms AYTB
COJIEP)KUT KOHTAaKTHBIA akKkTUBATOp (CycneH3us KaojauHa) U (GochOIUNUIbI
(xecpamun). KoHTakT miIasMbl € YacTUIIAMM  KAaoJMHA  CTUMYJIHPYET
npoaykuuto aktuBHoro Qakropa XII (XIla), mpegocraBisis MOBEPXHOCTH IS
(GYHKIMOHUPOBAHMSI  BBICOKOMOJIEKYJIIDHOTO  KMHUHOT€HA, KaJUIMKpEWHAa U
dakropa Xlla. dochonunuabl HEOOXOAUMBI AJiE OOpa30BaHMS KOMIUIEKCOB C
akTUBHBIM (hakTopoM X (Xa) u MpOTPOMOHHOM.

[locne omnpenenéHHOro BpeMEHHM MHKYOAllMM B PEAKIIMOHHYIO CMeECh
no0aBisieTcs XJI0pU Kallbliug. TeM caMbIM UMUTHUPYETCS 3allyCK CBEPTHIBAHUS 1O
BHYTPEHHEMY IYTH U BBISBJISETCS BO3MOXHBIN 1epUIUT (HaKTOPOB, YHACTBYIOIINX
B HEM, JIM0O HaIM4YMEe HHTHOUTOPOB CBEPTHIBAHUS.

Vrkopouenue AYTB vHorna onpenensieTcss y O0NbHBIX ¢ TpoMOoduineit. to
MOJKET OBITh CBSI3aHO C PE3UCTEHTHOCTHIO (hakTopa V K akTuBHOMY Tporeuny C,

MOBBIIICHHBIM ypoBHeM (dakrtopa VIII miam akTUBUPOBAaHHBIX (PAKTOPOB
cepTthiBanus. OpHako wyamie Bcero ykopouenne AUTB  oOwscHsercs
HapyHIeHUSIMU PabOThI C KPOBBIO HAa MIPEAHAIUTUYECKOM dTarle.

Yonunenue AYTB npoucxooum npu:

® BPOXJIEHHOM Wiu npuobpereHHoMm neduiure daxropos II, V, VIII, IX,
X, XI, XII, npekammukpenHa, cHWxeHuu akTuBHoctu (-VIII Ha done
Oone3nu Bunnebpanaa;

® JICYCHUM TEMapuHOM, THUPYIAUHOM WU aMPOTUHUHOM (MHTHOHUTOD
KOHTaKTHOM (ha3bl KOaryssiun);

e pucyTCTBUH B KpoBH [1/[D, BOTMaHOUHOTO aHTUKOATYJISIHTA;

® HapyIIEHUH (PYHKIIUU NICUEHU;

e xoarynonatuu notpedienus (JBC-cunapom);

® TsDKENoN TucuOpUHOTEeHEMIH Wi ahUOPUHOTEHEMUMU.

IIporpomounoBoe Bpems (II'TB).

[IporpoMOMHOBOE BpeMsi — IIUPOKO MCIOIB3YEMbI CKPUHUHTOBBIN
TECT JUISI OUEHKM BHEIIHETO MYTH AaKTUBALMU KOAryJSIHUOHHOTO TeMOCTa3a.
I[ITB oObryHO wHcHONB3yeTCS ISl ompeneneHus akTuBHocTH (akrtopa VII u
KOHTPOJIA 34 JICUCHUEM HENPSMBIMU aHTUKOATYJISIHTAMMU.

I[ITB npexacraBnsier coO0M KOAryJIsIIUOHHBIA TECT, B KOTOPOM ONPENEISIOT
BpeMsi  CBEPTHIBAHUS  IUIa3Mbl TalUMEHTa Tocje  J100aBleHUS K  HeW
CMECH TKAaHEBOrO TpPOMOOIUJIACTUHA M HMOHOB KaJblMs, 4YTO MNPUBOAUT K 3a
IyCKY CBEPTHIBAHUS O BHEIIHEMY Iy TH.
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HITB yonuusemcs npu. nepuuure daxropos VII, X, V, nporpomOuna u
¢bubpuHOTeHa, B TOM YHCJE MPU TIKEIBIX 3a00JICBaHUSAX TMECUYCHU, HATUYUU
ayTOAHTUTEJ MPOTUB (PAKTOPOB CBEPTHIBAHUSI.

Cywecmeyem Heckobko cnocobom evipaxcerus 11TB:

o Ilpompomounoevii unoexc (IITH) = TIBcrangapTHoi 11a3Mbl/
[MBnamuenta (0,8-1,2). VYBenuueHue CBUICTCIBLCTBYET O THIIEPKOATYJISALUU, a
YMEHBIICHUE O TUIOKOATyJIALINH.

o Ilpompomounosoe ommnowenue (II0 wnu PR) = IIBnanuenra
/MIBctranpaptHoit mia3mel (0,94-1,1).

o  Mexcoynapoonoe Hopmanuzoeannoe omuowenue (MHO unu
INR), koTOpOE paccUMThIBACTCS CICAYIONIUM 00pa3oM:

MHO = [moM"1

MUY (ISI) — mexayHapOoJIHbI MHAEKC YyBCTBUTEIBHOCTH, COOTHOCSIIHIA
aKTUBHOCTb TKAaHEBOro (hakTopa M3 JKUBOTHBIX HCTOYHMKOB CO CTaHIApTOM
TKaHeBOro (akropa y uenoBeka (pekomenayemoe BO3 3nauenue MUY 1o 1,2).

Tpomounosoe Bpems (TB).

Merton  3akiro4aeTcss B ONPEACIICHMM  BPEMEHHM  CBEPTHIBAHUS
IUIa3Mbl TIpU J100aBJICHUM B HEE PACTBOpPA CTAHJAPTHOTO TPOMOMHA, KOTOPHIM
obJiajjaeT CrmocoOHOCTRI0O MHAYIHUPOBAThH IpeBpaiieHue (udbpuHoreHa B GuOpuH
6e3 yuacTusi Apyrux (hakTopoB CBEPTHIBAHUS KPOBHU.

Omnpenenenue TPOMOUHOBOTO BpEMEHU MO3BOJISIET OLICHUTD
KOHEYHBIA 9Tan KoaryJjasilMoHHOro remocraza (¢pubpuHooOpa3zoBanue). TB
3aBUCUT OT KOHIIEHTpanuuu (GUOpPUHOTEHA, €ro CBOWCTB MW HalW4HUs B
KPOBH WHTHOUTOpPOB TpoMmOuHa (remapus, aHtutpoMOuu III). Onpenenenue TB
UCTIONIB3YIOT B UENSAX  BBIIBICHUS  OUCPUOPMHOTEHEMHM ¥ OLIGHKH
AHTUKOATYJISTHTHOM aKTUBHOCTH KPOBH.

[Iposnonrupoannoe TB HabGmromaeTcs TpU 3HAYUTEIBHOM CHIDKCHUH
ypoBHS  ¢ubOpuHoreHa kpoBu (Menee 0,5 T1/1), HaIMYUU TMPOAYKTOB
Jerpajgalnuu bubpuHa, B TOM qHucIie npu JBC-cunapome,
TPOMOOJIUTUYECKON  TEpamuy WA TPUCYTCTBUM B KPOBHU aHOMAJIBHBIX
dbopm ubpuHOreHa (IpU BPOXKICHHOW IMATOJOTHMH M BCJCACTBHEC 3a00JeBaHUIN
TICYCHM).

[IpucyTcTBHE  AHTHUKOATYJSHTOB TMPSMOTO  JIEWCTBHUS, B  YacCTHOCTHU
rerapuHa, TaKKe BBI3BIBACT YJJIMHEHHWE TPOMOWHOBOTO BpEMEHH (KOMILIEKC
renapuH-aHTUTPOMOUH HEWTpanu3yeT J0OaBICHHBIM TPOMOUH). AHTUKOATYJSHTbI
HEMPSIMOTO JIEHCTBUS HE BIUSIIOT HapE3yIbTaThl TeCTA. Y ITMHEHUE TPOMOUHOBOTO
BPEMEHHU, TIOMUMO 3TOTO, MOXKET OBITh CBSI3aHO C MPHUCYTCTBHEM ayTOAHTHTEN K
TPOMOWHY WM HAIWYHWEM B IUIa3ME MMapanpoTEenHOB, KOTOPBIE MPEMSTCTBYIOT
MOJIUMEPHU3aIIMd MOHOMEPOB (hHOpHUHA.

Yonunenue mpomoburnooco epemenu HAOIOOAeMcs Npu:

e runopudpuHorenemuu (menee 0,5 r/i);

e nuchuOprHOreHeMHH (HACIIEICTBEHHBIE, MPUOOPETEHHBIE);
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® TOBBILIEHHOM COJEpPKaHUM B KPOBU MPOAYKTOB Jerpajgauuu (udpuHa
(ABC-cungpom; pudpuHonuTHYECKAs Tepanus);

® IPUCYTCTBUM B KPOBH AHTHKOATYJISIHTOB IPSIMOrO JAEMCTBUS (renapuHa,
TUpyANHA, CAHTETUYECKUX aHTUTPOMOUHOB);

® TapanpoOTEeUHEMUH.

Vkopouenue mpombunogozo epemenu modicem npousoumu npu.
® TIOBBILIEHHOM pucke TpomOooOpa3zoBanus (I-a cragus IBC-cunapoma);
® 3HAYUTEJILHOM IMOBBIIIEHUH KOHIIEHTpAaUUU (PrUOpHUHOTreHa B KPOBHU.

DOuOpHUHOreH.

OuOPUHOTeH MPEeCTaBIICT COO0N OENOK, CHHTE3UPYIOIIUICS B NIEYCHU U
SBJISIIONIUANCS  TIPEAIIECTBEHHUKOM  (pubpuna. OrnpeneneHne KOHIEGHTPAlUU
¢ubpuHoreHa B IUIa3ME€ KPOBU SABJSIETCS OJWH W3 PYTUHHBIX TECTOB
KOaryJIorpaMMmBbl.

MeTtoabl onpeae/ieHus.

Omnpenenenune no Knayccy.

Omnpenenenue pubpunorena mo Kmayccy cunraercs Hanbosiee aaeKBaTHBIM
TECTOM, BBIMOJHACTCS Ha KoarynoMmerpax. OHO OCHOBAaHO Ha OIpeCICHUU
BpeMEHU O00pa30oBaHUsl CrycTKa Mpu J00aBICHUM BBICOKOW KOHIEHTpAIMU
TpombuHa K paszbarneHHoi B 10-20 pa3 murazme. [Ipu sTom sorapudm BpemeHU
oOpa3oBaHUs CTyCTKa NPSIMOMPOMNOPIUOHANEH JorapudmMy KOHIIEHTPALUH
¢ubpunorena. Eciam Bpemsi cBepThIBaHHUS OYE€Hb KOpPOTKoe (<5 c), TO TecT
IPOBOAMUTCS C HMCIOJIB30BAHMEM pa3BEJCHHOW IJIa3Mbl. ['elmapuH He OKa3bIBaeT
BJIMSTHUS HA PE3YJIbTATHI ONPEACIICHHUS.

I'paBuMeTpHYeCKHA METON.

[TpuHIIMN JaHHOTO METOJa 3aKII0YAeTCsl B BBHICYIIMBAHUM W B3BEIIMBAaHUU
CTYCTKa, KOTOPBII 00pa3zyercs mpu nobdaBieHuu K miaasme 0,2 M CTaHAapTHOTO
pacTBopa TpoMOUHa.

TypOouauMeTpuyecKkuii METON.

[Ipu sTtom ompenenenne (GuOpMHOTEHA OCYIIECTBISETCS O H3MEHEHHUIO
MYTHOCTH TUIa3Mbl C HCIOJNB30BAaHUEM OaTpokcomMOMHA. MeTon MIMPOKO
UCIIOJIb3YETCsI IPY aBTOMATUYECKUX BapHaHTaxX orpeaeneHus GudpruHoreHa.

NMmyHOXMMHUYECKHE METOAbI.

Metonpl W3 JaHHOW TPYNIBI OCHOBAaHBI HAa TYPOUAMMETPUUECKOM WIIH
He()ETOMETPUUECKOM CIIOCO0E PEeTUCTpaIii, HCIOIB30BAHUH TOJHMKJIOHATBHBIX
AaHTUTENl YW aJanTUPOBAHBl K MMMYHOXMMHUYECKUM aHanm3atopam. Kak mpaswuiio,
JUTSE KOKJOTO MUMMYHOXHMHYECKOTO aHAIM3aTOpa MPUMEHSETCS CHernupUIecKuii
TecT-Habop Ha ubpuHOreH. HemocTaTkoM TaHHBIX METOOB SIBJISICTCS TO, YTO OHU
He nudepeHIupyOT HATUBHBIN (UOPUHOTEH W MPOIYKTHI €T0 Jerpajganuni. ITo
OCOOCHHO  BaXHO NPU  BEACHUU  OOJIBHBIX,  KOTOPBIM  MPOBOAUTCS
TpoMOOJIUTUYECKAsl Teparusi, Tpu oOmupHbIX TpoMOo03ax u JIBC-cunapome, koraa
MPOUCXOAUT 3HAYUTENIbHOE yBennueHue B miazme [1/]D.

Knunuueckoe 3nauenue:
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®ubpuHoren - octpodasHbiii 6enok. Ero KoHUEHTpanus yBEJIWYUBAETCS
IpU  TSDKENbIX OakTepuaiabHBIX HH(peKuuax, TpaBmMax u Tpombo3ax. K
3HAUUTEIIBHOMY POCTY YpOBHS (UOpUHOreHa NPUBOASAT 3a00JICBaHUS MOYEK
(nuenoHepUT,  TIIOMEPYJIOHEPPUT,  T'€MOJIUTUKOYPEMUUYECKUH  CHUHAPOM),
KOJUIareHo3bl (PEBMATOUJHBIM apTPUT, Y3€JIKOBBIA NEpUAPTEPUUT), HOYHAS
MapoKCU3MajibHas TeMOrJIo0MHypUs, HOBoOOpa3oBaHus (pak Jerkux). Ilpu
aTepocKiiepo3e HaOII0JaeTCsl YCTOMUMBOE yBelnueHue (GUOpUHOTeHa, TPYIHO
KOppUTUPYEMOE JIEKAPCTBEHHBIMU MpernapaTtaMu. PHCK pa3BUTHS  CeplEYHO-
COCYAMCTBIX 3a00JIEBaHUI MPU 3TOM MOBBIIIAETCS MPOMOPIHMOHATIBHO POCTY €ro
ypoBHs. [loBblllieHNEe KOHILIEHTpanuu (UOpUHOTeHa B IUIa3Me€ KpOBU OOIBHBIX
CEPJIEYHO-COCYIUCTBIMU 3a00JIEBAaHUSIMHU TPEAIIECTBYET PpPa3BUTHIO HH(papKTa
MUOKap/aa 1 uHcylbTa. Koppensius Mexay ypoBHEM JaHHOTO Oelka U pa3BUTHEM
ATUX OCJIOKHEHUH OCOOEHHO YETKO TMPOCIEKUBACTCS Y MAIMEHTOB MOJIOI0TO
Bo3pacTa. Ormpejenenre ypoBHS (UOpUHOTeHa SBIETCS OJHUM U3 HaumOoJee
YYBCTBUTEJIbHBIX TECTOB [JISl BBISBICHUS OECCHUMIITOMHBIX CTaIul MOpa)XKeHUs
nepupepruuecKrux CoCcy10B.

HuchubpuHoreHemMusi  MpeAcTaBiIsieT  co0OH  OTHOCHUTEIBHO  4YacTo
BCTPEUAIOIIEECs] COCTOSTHUE, MPUYEM OHO MOKET OMNPENesThCS HECKOJIbKUMU
MYTallUsIMU, OJIHU M3 KOTOPBIX HE COMPOBOXKIAIOTCS, a JIPYTrUe COMPSIKEHBI C
KPOBOTEUEHUSIMHU.

CHuxeHue KOHIEHTpaluu (¢uOpUHOreHa B Iula3Me  HaOIrogaercs
npu:

® BPOXKJIEHHOM JIe(pULIUTE;

® [IEUEHOYHO-KJIETOYHOW HEJOCTaTOYHOCTH;

e JIBC-cunapome;

® OCTpPbIX (PUOPUHOIUTUYECKUX COCTOSTHUSAX;

® [IOPaKEHUSAX KOCTHOTO MO3ra (JIeiK03, OIlyX0JIeBble METACTa3bl).

Pegpepenmmnvie 3nauenun:

2-4 /7.

OnpeneneHue BLICOKOMOJIEKYJISIPHBIX MPOU3BOAHBIX GUOPUHOTeHA.

Hawnbonee BaXHBIMU B MPAKTHYECKOM OTHOIICHUH BBICOKOMOJICKYIISIPHBIMU
MIPOU3BOIHBIMU (PUOPHHOTEHA SIBIISIOTCS:

1)  Pacmeopumvsie pubpun-monomepnuie komniexcol (POMK).

OHu nipesicTaBiIsieT cO00M BRICOKOMOJICKYJISIPHBIE PACTBOPUMBIE KOMILIEKCHI
¢bubpuH-MoHOMEpa ¢  (GUOPUHOTEHOM M C TPOAYKTAMH  paCIICIICHHUS
bubpunorena/udpuna. B nopme POMK He oOHapykuBarotTcs. VX mosiBieHue B
IJ1a3Me CBHJICTEIICTBYET O HAPYIICHUHU IPOIECCa HOPMAJILHON IOJMMEPHU3AINT
buOpUH-MOHOMEPOB.

2)  IIpooykmut oOecpadauuu @uopunozena (II/[®). BemectBa, B He
OOJIBIIIMX KOJMYECTBaX OOpasylolluecs W B HOPME B pe3ysibTaTe paclieIUICHHUS
¢bubpuna.

Omnpenenende pacTBOPUMBIX (UHOPHUH-MOHOMEPHBIX KOMILJIEKCOB
(P®MK).
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Jns BeisiBnenus POMK B kiIMHUMKE yallle MCHOJIB3YIOTCS TaK Ha3bIBA€MbIC
napaxoazynayuonunvie mecmol. OHU OCHOBaHbI HA (DeHOMEHE He(hepMEHTATUBHOTO
ceeptbiBanust POMK npu noOaBneHuu k niasme, B KoTopoil coaepxkarcs POMK,
50% pactBOpa sTaHona win 1% pacTBopa mpotamMuHa cyJibdara.

IlIpoéa ¢ 50% pacmeopom Imanona sisnsiercs 0ojee 4yBCTBUTENIbHOU. B
npobupky HaduparoT 0,15 mi 50% stanona u 0,5 mu miazmel. E€ BCTpsixuBarot u
MOMEIIAIOT B IITATUB MPU KOMHATHOUW Temmepatype. [Ipoba pacueHuBaeTcsi Kak
MOJIOXKUTENbHAsI, eciu uepe3 1—-10 muH B mpobupke 00pa3yeTcs redb.

Ilpoba ¢ npomamuna cyavgpamom TIO3BOJSIET BBIABUTH HE TOJIBKO
noyimMepu3anuio GpuOopuH-MoHOMEPOB, BBICBOOOXIaMmMxcs u3 POMK, HO u
O0OHapYKUTh OCKJICHUE paHHUX IPOTYKTOB pacIieTIeHUs
¢bubpunorena/udpuna. [lepea HawaioM UCCIEAOBaHUS MPEIBAPUTEIHLHO TOTOBST
5 pasBenenuit 1% pactBopa nmporamuna cynbgara (B 5, 10, 20, 40 u 80 pa3). B
Ka)XJI0€ M3 MPUTOTOBJICHHBIX pa3BefeHui mo0aBisitoT 0,2 M masmel. [Ipooupku
octaBiisifoT Ha 30 MHH TNpu KOMHATHOW Temmeparype. OIlleHKa pe3yibTaToB
NPOBOAMTCS TaK JXe, Kak W B MpoOe ¢ 3TaHOJOM. B HOpMe OTpHIIaTeIbHBIH
pe3ysIbTaT OOHAPYKMBAIOT BO BCEX Pa3BEACHUAX MpoTaMuHa cynbdarta. Ecinu XoTs
Obl B OJHOM M3 pa3BelcHUN o00pa3yercs Tellb, pPe3ylbTaT OLICHUBAETCS Kak
MTOJIOKUTEIBHBIM.

[TonoxxurtenpHas mpoda C 3TAHOJIOM, a TAKXKE MOJIOKUTEIBHBINA pe3ybTaT
IPOTaMUHCYJIb(PATHON TPOOBI B MEPBHIX ABYX Pa3BEACHHUSIX CBUIETEIHCTBYET O
Hanmnuuu B Tazme POMK. OGpa3oBanue renst BO BceX pa3BelICHHSIX MpOTaMUHA
cynbdara OoJbllle XapaKTEpHO JUIsl TIOBBIINICHHS YPOBHS PaHHUX MPOAYKTOB
pacuierienus GuopuHoreHa/hpudpuHa.

[lonoxuTenbHble pe3ynbTaThl 00eux mpod BerpevaroTes mpu  JIBC-
CHHIpPOME, a TakKe  MAacCHUBHBIX TpoM0o3ax ®  TPOMOOIMOOIHSX,
COTIPOBOK/IAIOIIMXCS aKTUBAIIMEH cUCTEMBI (DHOpPHUHOIN3A.

Omnpenesienne npoaykToB aerpagaunun puopuna (ILAPD)
D-numepsnl.

D-numepbsr — 3710 cnemuduueckue TMPOAYKTHI Jerpaganuu  (pudbpuna,
oOpasyroluecss B Ipolecce JM3uca CryCTKa KPOBH TOJ BIHMSHUEM IUJIa3MHUHA |
HEKOTOphIX Hecnenuduueckux GuodpunonutukoB. Kounenrpamus D-mumepoB B
CBIBOPOTKE TPOMOPIMOHATbHA AaKTUBHOCTH (UOPHUHONHM3A UM  KOJIUYECTBY
muzupyemoro ¢GuOpuHA. DTOT TECT TO3BOJISET CYIWTh OO0 WHTEHCHBHOCTHU
Mpo1eccoB 00pa3oBaHms M pa3pymieHuss GuOPHUHOBBIX CTYCTKOB.

Onpenenenne D-nuMepoB MOXKET TPOBOIAUTHCS HMMYHO(DEPMEHTHBIM
METOJIOM C WCIOJb30BAHMEM MOHOKIOHAJIBHBIX aHTUTEN, UMMYyHOIuMPy3umu,
METOJIOM TypOUAMMETPUH, & TAKIKE JTATEKC-arTIIOTHHAIUN.

Tlosviwenue yposusa D-Oumepoé B KpOBU HAOTIOJAETCS TMPH BEHO3HBIX
TpoMO03ax, arepoTpoMb03e, TpoMO0IMO0IIMHK Jierounoi aprepuu, JIBC-cuanpome,

MIPY MAaCCUBHBIX OTIEPATHBHBIX BMEIIATEIIHCTBAX.

Ha conepxanue D-aumepoB BIUsIIOT Takue (DaKTOpbI, Kak pazMep TpomOa,
BpeMs OT Hayajga KIMHWYECKUX TMPOSIBICHUN J0 HA3HAUCHUS AHTHKOATYJISTHTHOU
Tepanuu, IJTUTEIHHOCTD TPUEMa aHTUKOATYJISTHTOB.
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KoHe4HbIl YPOBEHb 3HAHHMH.

1. Tpomoéoyumer oopazyrwmes 6:
1) cenesenke

2) KOCTHOM MO3re

3) muMbaTHYECKUX y3axX

4) Bce OTBETHI MPABUIIbHBIC

5) npaBUIBLHOTO OTBETA HET

2. Tpomboyumonenus xapaxmepna 0.
1) KpacHYyXH HOBOPOIKICHHBIX

2) ydeBoi 00JIe3HH

3) ABC-cunapoma

4) BUU-unpexmm

5) Bce nepedrcieHHOE BEPHO

3. Houkunoyumos - s3mo uzmeHnenue:

1) bop™MBbI 3pUTPOIIMTOB

2) pa3Mepa 3pUTPOIUTOB

3) IHTEHCUBHOCTH OKPACKH 3PUTPOIIUTOB
4) o0bemMa IPUTPOLIUTOB

5) Bcex epeunclIeHHbIX TapaMeTpOB

4. IToocuem Ipumpouyumos peKoMeHOyemcs npoeooums cpaszy Hnocie
83AMUA KPOGU NPU:

1) ’xene30aePUIUTHBIX AHEMUAX

2) FeMOJIMTHYECKUX aHEMHUSX

3) arracTHYeCKMXaHEMHUAX

4) B12- nepUIUTHBIX AHEMHUAX

5) Bcex mepeuncIIeHHbIX aHEMHUSIX

5. OcHo6HbIM IHEPZEMUUECKUM CYOCMPAMOM 8 IPUMPOUUMAX ACNACHICA:
1. rmroko3a

2. dpykro3a (6amr - 0)

3. murme (6arm - 0)

4. rmortatuoH (6amr - 0)

5. rimukoreH (6amr - 0)

6. Ina noocuema mpomoouumos modxcem Oblmb UCNONB30GAH OO0 U3
nepeyUC/IeHHbIX MEemOo008, Kpome:

1) B kKamepe ¢ IpUMeHEeHUEM (pa30BO-KOHTPACTHOTO YCTPOHCTBA

2) B Ma3Kax KpOBU

3) B xamepe ['opsieBa

4) Ha TEMaTOJIOTHICCKOM aHATM3aTOPE

5) TpoMOO31aCTOrpaMMBI
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7. OcHogHuylo maccy mpomooyumoe nepugepuueckoi Kpoeu 300pP06bIX
JI00€eil COCmaegnAaAm:

1) roHbBIC

2) 3perble

3) crapsbie

4) hopMBbI pazIpaskeHUsI

5) perenepatuBHbIC

8. CHudtcenue Koauuecmea mpomoouumos 6 nepugepuueckoii Kposu
npoucxooum 6 pezyivmame:

1) peaykiuy MerakapHOIMTApHOTO armrmapaTta KOCTHOI'O MO3ra, HapyIIeHHUs
OTIIHYPOBKH TPOMOOIIUTOB OT MErakapuoIUTOB

2) CHIDKEHUS TIPOIOJKATEIbHOCTH JKU3HH TPOMOOIIMTOB

3) NOBBIIIIEHHOTO TTOTPEOICHHS TPOMOOIIMTOB

4) pa3pyliieHus: TPOMOOIUTOB AHTUTPOMOOIIMTAPHBIMU aHTHTEIAMH

5) BceX MepeuncIIeHHbIX TPUYNH

9. PeakmugHblii mpomMoOOyumo3 603MoiceH npu:
1) kpoBOTEUCHUH

2) oTIepaTUBHOM BMEIIIATEIILCTBE

3) MaJIbIX J103aX HOHH3HUPYIOIIEH pajnuaiiu

4) 3710KaueCTBEHHBIX HOBOOOPA30BaHUIX

5) Bcex mepeuncIICHHbIX COCTOSHUSAX

10. Ilogviuenue kKonuuecmea mpomoouumoe Habawoaemca npu
JII0O0M U3 nepeuucieHHbIX 3a00.1e6aHUIl, KpoMe:

1) HaYaIBHOT'O TMEePUO/Ia XPOHHUUYESCKOTO MHUEIIOJICHKO3a

2) muenopudposa

3) saputpeMun

4) B12-nepuIuTHOM aHEMUH

5) BceX MEePEeUNCIICHHBIX COCTOSHUAX

11. Buipasicennaa mpomooyumonenusn naonrwoaemca npu:
1) myueBoii Oone3HA

2) nepurure BuTamMuHa B12 M oTMEBOI KHCITOTHI

3) aruTacTUYeCKIXaHEMUSIX

4) ocTpoM JeiKko3e

5) BceX MepeUnCIICHHBIX 3a00JIEBaHUSX

12. B npoueccax zemocmaza mpomooyumasl b1n0IHAIOM QYYHKUUIO:
1) anrnorpoduueckyro

2) aAre3uBHYIO

3) KoaryJIIIUOHHYIO

4) arperalMoHHYI0
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5) Bce mepeuncieHHble (yHKIHN

13. Iloocuumano 80 mpomooyumose na 1000 3Ipumpouumos,
Koiuuecmeo spumpouumos ¢ kpoeu pasro 4,0x1012/n, uucno mpomooyumos ¢
Kposu cocmaensaem:

1) 240x109/n

2) 280x109/n

3) 300x109/n

4)320x109/n

5)340x109/n

14, Tpomoouyumot oopaszyromcs u3z:
1) mna3mobiacTa

2) muenodacTa

3) merakapuo0JacTa

4) hpubpobmacTa

5) numdobiacta

15. Tpomboyumonamuu He CONPOBOHCOAIOMCA:
1) yaiiMHEHHEM BPEMEHH KPOBOTCUCHHUS

2) yAJTMHEHUEM BPEMEHH CBEPTHIBAHHUS

3) HapyieHreM o0pa3oBaHMs MPOTPOMOUHA3HI

4) K-aBuTaMHUHO30M

5) HM OJTHUM M3 MEePEUUCIICHHBIX 3P (HEKTOB

16. Tpomobouumonenueit  COnpo6oNHcOAIOMCs  6ce  NEPEHUCTEHHbLE
3a0onesanus, Kpome:

1) runepcracHU3Ma

2) IBC-cunapoma

3) remouHH

4) cunapoma Kazabaxa-Mepurra

5) HM OJTHOTO U3 MEPEYUCICHHBIX

17. Duopunooopazosanue ciedyem KOHMPOIUPOBAMDb:

1) ®ubpuHOTCHOM

2) [IpoTpoMOMHOBBIM BpeMEHEM

3) AKTUBHPOBAHHBIM YAaCTUYHBIM TPOMOOTUIAaCTHHOBBIM BpemeHeM (AUTB)
4) Aatutpomoburom |1

5) Onpenenennem mpotenna C.

18. Anmuxoazynanme HenpAaAmMozo deiicmeus MOHCHO
Konmponuposamsp:

1. BpemeHem cBepThIBAHUS

2. TpOMOMHOBBIM BPEMEHEM

3. [IporpombunOBEIM BpemeneM (MHO)
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4. Ilponykramu nerpanauuu pudpuna
5. AututpomOunom Il

19. Ilpu cemocpunuu umeemcsa oegpuyum gpaxmopos
1) ITna3mer

2) TpomOGOIIMTOB

3) JIe#kouToB

4) DHpOTENUs COCYI0B

5) dubpuHOM3a

20. Tpomounoobpazoeanue ciedyem KOHmMPOIUPOBAMb:
1) TpoMOUHOBBIM BpeMEHEM

2) ®akropom XllI

3) TosiepaHTHOCTHIO TUIA3MbI K TETAPUHY

4) I[IpoTpOMOMHOBBIM BPEMEHEM

5) AututpombuHOM |11
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TEMA: IUTOKWHBI, MIIEMUWS U PEINTEP®Y3US: KIIMHUYECKUE ACITEKTBIL

OcHOBHBIE BONIPOCHI TEMBI.

1) HeitrpodminbHbIe TPaHyJIONUTHI, MOHOITUTEI H Makpodaru

2) I'pynmel  XeMOTaKCHYECKMX — BelIecTB  ((akTopsl XeMOTaKCcHuca IS
HEHUTpOo(PUIOB, MOHOLIUTOB/MaKpO(aron)

3) OCHOBHBIC MOJCKYJIBI KIETOYHBIX MEMOpaH, yICpKHBAIOUINE KICTKH
BOCHAJICHUS

4) I1pu3HaKK aKTHBAIIMKA HEHTPODUIOB

5) AHTUMHKpPOOHBIE O€TKd W  (epMEeHTH HEHTPO(WIOB, MOHOLMUTOB H
Makpodaron

6) PoJib SHIOTEMABHBIX KIETOK B Pa3BUTHH BOCTIATHUTEIILHON PEAKIUH

7) ®akrop pon Bumisedpanra (GDPB)

8) LlurokuHbl. MeTaboIUThI apaXu0HOBOW KUCIOTHI

9) CuHIPOM CENTHYECKOTO MIOKA

10) Nmemus U penepdysusi. ['unoressl pa3BUTHA
(cBOOOIHOpAIMKANIbHAATUIIOTE3a; TUIOTE3a TMOBPEXKACHUS, CBS3aHHAs C
neperpyskoii  Ca?*; rumore3a )MOBpeXIEHHMS B CBSA3M C  IOTEPEH
dbochomunuaoB U3 CApKOIEMMBbI

AKTYaJIbHOCTH T€MBbl.

Huroxuusl (LUK) — »3To mpoayuupyembie KiIeTKaMH OEJIKOBO-TIENITUIHBIC
(bakToOpbl, OCYIIECTBIISIIONINE KOPOTKO-AUCTAHTHYIO PETYIISAIUI0 MEKKICTOUHBIX U
MEXCUCTEMHBIX B3auMOJEHCTBUN. L{UTOKMHBI ONpenenstoT BbDKHUBAEMOCTD
KJIETOK, CTUMYJSLIMIO WIM HMHTMOMpOBaHHE HX pocTta, auddepeHnnpoBKy,
(YHKIIMOHAIBHYIO aKTHUBALMIO M amnonTo3 KiIeToK. CrocoOHOCTh PeryiaupoBaTh
nepeurcieHHble  (QyHKIUU OOYCJIOBIIEHA TEM, 4YTO TMOCJE B3aHMMOJEHCTBUS
[IUTOKUHOB ¢ KOMIUIEMEHTAPHBIMHU PELENTOPAMHU Ha TTOBEPXHOCTU KJIETOK, CUTHAI
yepe3 DJEMEHThl BHYTPUKIECTOYHON TPAaHCAYKUIMU TepeAaeTcss B SApO, TIe
AKTUBHUPYIOTCS COOTBETCTBYIOIIHNE T'CHBI.

benku, mpoayKThl aKTHBUPOBAHHBIX ITUTOKWHAMU TE€HOB, CHHTE3UPYIOTCS
KJIETKAMH U PETYIUPYIOT MEPEUUCICHHBIE BHIIIE MPOIIECCHI.

Hurokuusr (IIK) — ropMoHONIO/I00HBIE MOJIEKYIBI, NEACTBUE KOTOPHIX Ha
KIIETKY-MUIIIEHb  OTOCPEAYETCS BBICOKOCTICIIM(PUIHBIMUA  BBICOKOA(DPUHHBIMU
MeMOpaHHBIMH PELIETITOPAMH.

HMTOKUH O paCTBOpanm peuenTop
|:{>
pacuierniesue CBSI3BIBAHUE C MHTAKTHBIM PELIEITOPOM 3a0IIOKMPOBAHHO
D =
L A4 KJIeTOYHass MeMOpaHa
~ 2

1

Puc. Pacmeopumboie peyenmopul 07151 YUmMOKUHOB.
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1 — ¢pepmeHT KIIE€TOUHON MOBEPXHOCTH; 2 — HUTOKUHOBBIN peLenTop

Bce peunentoper  IIK  mpexacTtaBiasitoT  coOod  TpaHcMeMOpaHHbIE
TJIMKOMPOTEHNHBI, Y KOTOPBIX BHEKJIETOYHAs YAaCTh OTBEYAET 3a CcBA3biBaHue LK.
Kak mnpaBuwiio, 3Tu penentopsl COCTOSAT 0ojiee 4eM M3 OAHOM CYOBhEIWHUIIBI,
npudyeM BbICOKOah(PUHHOE CBSI3BIBAHUE SIBISICTCS CIEACTBUEM B3aUMOJCHCTBUS C
pa3HBIMM CYOBbEAMHUIIAMU, KaXKJas W3 KOTOPHIX caMa CIOCOOHA CBSI3bIBATH
cootBercTBytomuid LIK, HO ¢ Oonee Hu3KoM apduHHOCTHIO. ONHU CYyOBEIUHULIBI
pPELIENTOPOB PEarupyroT TOJbko ¢ ompeaeneHHbIM LK, B To BpemMs kak apyrue
criocoOHbI (opMupoBaTh 0601IKMe perentopsl s pasHbix K. Hamuuue oOmux
CTPYKTYp B PEIENTOpax MOXET 00YyCIOBJIMBATh (PYHKIIMOHATBHOE CXOJACTBO psija
LK. Kpome Toro, cymecTByioT OOII1e IPYIIOBbIE PELENTOPbI, CHOCOOCTBYIOIIHE
yctpadHeHuto u3bbiTka [[K B ouare mopakenusi. CMHTE3 pelienTOPOB MPOTEKAET
0oJiee MHTEHCHMBHO M JUIMTENIBHO, YeM CcHHTE3 cooTBercTBytomux I[IK, uTo
o0OyclIOBIMBaeT MX Oojee MOJHYI0 M OBICTPYIO 3JIUMHUHALIMIO U3 COCYIUCTOrO
pycia ®W peanusanuio Ouojornueckoro dddexra B ouare MOpaKEHUs.
PactBopumsIii perienitop, cBsi3biBaromuiics ¢ LK, — 3To oTmenieHHsiit pepmMeHToM
BHEKJICTOUHBIA JOMEH MEMOpaHHOro perenTopa. PacTBopuMbie pelenTopbl
COXPaHSIOT BBHICOKYIO ad(PUHHOCTH B OTHOIIECHUW CBOUX JIMTAHJOB M OJjaromaps
3TOMYy CcrocoOHBI HelTpammu3oBath LK, mpensTcTBys ux JOCTYNMy K MHTaKTHBIM
MeMOpaHHBIM pEIENTOpaM; HUX MOXXHO OOHApY)XUTh B CHIBOPOTKE M MOUE.
PactBopuMBIE pelenTopbl MOTYT BBIIOJHATH (DPYHKIUH KOHKYPUPYIOIIHUX
AHTAarOHUCTOB, a TAaKXE€ YYacTBOBaTh B TpaHcmoprte, aocraBke LIK B ouyar
NOPAKEHUS M BBIBEJECHUU MX U3 opranu3Ma. B pesynbpraTe B3aumozerncteus LK c
pPELENTOPOM HWHUIMUPYETCS CHUTHAN, Iepefaya KOTOPOro B KIETKY OOBIYHO
HMPOUCXOAUT JIMOO 1Mo myTH ¢ ydactueM suyc-kuHassl (JAK)-STAT, nubo mo mytu
¢ ydactueM kuHa3bl Ras-MAP.

B ornmume ot kimaccumdeckux ropmMoHOB OonbmuHcTBO I[K  sBisieTcs
MOJIEKYJIaMU JIOKQJIHOTO (MapakpuHHOTo) AeicTBUA. OHU OPOAYLUPYIOTCS U
YTHIN3UPYIOTCS KJIETKaMH, HAXOASIIMMHUCSA B TECHOM Onm3octu. Bo3MoxkHO H
ayrokpuHHoe neucrBue [IK, T.e. gAelcTBHE HA Ty K€ KIETKYy, KOTOpas
cekpernpoBasia ganHHbli [[K. Ilocme Beigenmenus xietkamu-npoayuneHtamu [K
MMEIOT KOPOTKMM MEpUOJ  TMOJYBBIBEACHHUS W3 KPOBOTOKA. BbIBeneHue
karabomm3upoBaHHbX [[K U3 opranmsma oCyImiecTBIsS€TCS MEYEHBI0O M MOYKAMHU.
Hecmorpss Ha kopoTtkmii mnepuon xusHu L[K, B CBIBOpOTKax naxe 340pPOBBIX
JOHOPOB HMHOTAAa omnpeaensitorca ux Huszkue ypoBHU. Cekpemuss HK -
kpatkocpouHnblii mporecc. Komupyromass [HK MPHK HectabunbHa, 4TO B
COYETAHUM C KpPAaTKOCPOYHOCTHIO TpaHcKpuniuu reHoB [IK mnpuBoaut k
HEMPOOIDKUTETFHOCTH UX OMOCHUHTE3A.

K cucreme LIK B Hacrosmee BpeMst oTHOCAT 0KoJIO 300 MHIMBUIYaJbHBIX
MOJIMIENTUIHBIX BemecTB. Cpelr BCEX HU3BECTHBIX K HACTOSIIEMY BPEMEHU
CEKPETUPYEMBIX KJIETKaMHU PEryiasTOpHBIX (aktopoB aBe rpymmbl [IK sBhstoTcs
HauOojiee XOpOILIO M3YYEHHBIMU U, B CBSI3M C O3TUM, Haubojee YacTo
UCIIOJIb3YEMbIMH B AUArHOCTHUECKUX LENsAX. ITO (hakTopsl pocTa U LIK nMmmyHHOMN
cuctemsbl (MC). LIK MC xapakTepu3yroTcs CICAYIOIUMHA OOIIMMU CBOMCTBAMM:
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* CHHTE3UPYIOTCS B MPOLECCE PEaTU3aALMU MEXaHU3MOB €CTECTBEHHOTO MU
cnenu(puyecKkoro MMMYHHUTETA;

* DPOSBISIOT CBOK AaKTHUBHOCTH IPU OYEHb HU3KUX KOHILIEHTPALUAX
(mopsiaxa 10-11 M/n);

* CITy’KaT MeIMaTOpaMi UIMMYHHOM U BOCHAIMTEIbHON peakuuii u 00JagatoT
ayTOKPUHHOM, TapAaKPUHHON U SHAOKPUHHON aKTUBHOCTBIO;

e 00yamaroT TUIeHOTpOnHON (MOJU(YHKIMOHAIBHONW) aKTUBHOCTHIO, T.€.
onvH LK oka3pIBaeT BIMSHUE HA Pa3IMYHbIC IPOLECCHI;

*  XapaKTEPHU3YIOTCSA IMOCIEI0BATEIBHOCTbIO OCYIIECTBICHUS 3(P(EKTOB:
onuH LK cnocoben unayuupoBats npoaykuuto apyroro LK wnm sxcnpeccuto ero
penenTopoB; HAOIIOIAETCS TaK)Ke CUHEPTU3M U aHTarOHU3M JEHCTBUS Pa3IMYHbIX
K.

Knaccudukanus LK MoxeT npoBoauTbCS MO UX OHOXUMHYECKUM H
OMOJIOTUCKUM CBOMCTBaM, a TaKke IO THUIAM peuenTtopoB. B 3aBucumocTH OT
Toro, kakue kieTtkn MC npenmyliecTBEHHO CHHTE3UPYIOT TOT miau uHOM LK,
pasznuyaroT unteneiikunsl (IL), MoHOKMHBI U TuM@OoKUHBL. B Hactosiiee Bpems 37
UHTEPJIECHKUHOB HMeEIOT Idposbie ob6o3HaueHus (IL-1-37), ocrampubie 1K
oykBenusie: CSF (kononuectumynupyromue ¢akropsl), OSM (onkoctatun M),
LIF (daktop, unrubupytonmii nerikosusie kietku), TGF (Tpancdopmupyronme
¢dakropsl pocta), CNTF (uunuapusiii Heliporpopuueckuit dpakrop), TNF (pakrop
Hekpo3a onyxosneit), uarepdeponsl (IFN) u 1.1. Ilo mexanusmy aerictus [IK NUC
MO>KHO YCJIOBHO MOAPA3AEIUTH Ha CIEAYIOUIUE TPYIIIIbI:

1. [IpoBocnamurensubie IIK (IL-1, [IL-6, IL-12, TNFa, IFNa,
IFNB, IFNy, xemokunsi — IL-8, MCP-1, RANTES wu ap.)
OPOAYUUPYIOTCA W AEHUCTBYIOT HAa HMMMYHOKOMIIETEHTHBIE KJIETKH, WHULIMUPYS
BOCHAJIUTEJIbHBIN OTBET. MHOTHE aBTOPBI OTMEYAKOT, YTO BBICOKHI YPOBEHBb 3TUX
LK siBnsieTcst oTpakeHHEM aKTUBHOCTH U TSYKECTH MATOJIOTHYECKOTO MPOIIECCa.

2. [IpotuBoBocnmanurenbupie LUK (IL-4, 1L-10, TGFB wu n1p.),
perynupyonme crnenupudeckue HMMYHHBbIE PEaKIMd ¢ OTPaHUYMBAIOIINE
pa3BUTHE BOCTIAJICHUS.

3. Perymaropsl ~ KIE€TOYHOIO M T'yMOPAJIBHOIO UMMYHUTETA
(ecTeCTBEHHOr0 WM  crenuduUecKoro),  o0OJlajaroiue  COOCTBEHHBIMH
s dexTopHbIMU GYHKITUAMHE (IPOTHBOBUPYCHBIMU, ITATOTOKCUYECKUMH).

Cnextpel O6monorndeckux aktuBHOcTel [IK MC B 3HaunMTenbHON CTEICHH
IIEPEKPBIBAIOTCA: OJUH M TOT K€ IPOLECC MOXKET CTUMYJIMPOBATHCA B KIETKE
oosee yem oanuM I[IK. Bo muorux cnywasx B geictBusx I[K nHaGmromaetcs
cuneprusMm. Auturensas (Al') ctumynsiuust npuBoauT K cekpeuuu LK «mepBoro
nokosieaus» — IL-1 u -6, TNF-0, koTOpble HHAYIUPYIOT OMOCUHTE3 IIEHTPATHLHOTO
perymsitopuoro [IK: IL-2, a taxke IL-3-5, INF-y u np. B cBoro ouepenp, 11K
«BTOPOTO TOKOJEHUs» BIAUSAIOT Ha OumocuHTe3 panHHux [IK. Takoi npuHiun
JEUCTBHS IIO3BOJIIET HE TOJBKO pEryJMpoBaTh HMMYHHBIM OTBET, HO U
aMITU(UITIPOBATh ero,
BOBJIEKAsl B PEAKLHUIO BCE BO3pacTaroliee 4ucio kietok. |L-2 mosBusercs B
nuroriazMe T-kineTok yepes 2 4 nociie crumyisinuu; [L-4 yepes 4 4, IL-10 yepes
6 4, [L-9 yepe3 24 4. [1uk BbIpaOOTKU pa3NUUYHBIX TUM(POKUHOB Bapbupyet: 12 u
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s 1L-2, 48 u s IL-4 m 1L-5, 72 u gna IL-9 u INFy. [deiictBue LUK TecHo
CBSI3aHO C (PU3UOJIOTUYECKUMU U MATOPU3HOIOTUUECKUMH PEAKIIUSIMU OpraHu3Ma.
[Ipu BeIpaOOTKM pa3nuyuHbIX JUM(OKUHOBUBapsupyeT: 12 u ans IL-2, 48 u qst 1L-
4w IL-5, 72 v g IL-9 u INFy.

JlelicTBHE LK TECHO CBsI3aHO C (bU3HO0IOrHYECKUMU u
nato(hU3nOJIOTUYECKUMHU  peakiusMu  opranusma. [lpm sTOM mpoucxogut
MOJIYJISIIUST KaK JIOKAJIbHBIX, TAK U CUCTEMHBIX MEXAHU3MOB 3amuThl. OIHON U3
BakHeHmmx GyHkuil cucrembl LK sBisercs obecriedeHHe COTIACOBAHHOTO
NEUCTBUS MMMYHHOW, DHIAOKPUHHOM M HEPBHOM CHUCTEMBI B OTBET Ha CTpeccC.
VYcunenue npoaykuuu — ompeaeneHHbix  [[KBocmanenwss wnm  ¢dakTopoB,
CTUMYJIUPYIOIIUX POCT JUM(POIIMTOB, MOXKET JeXaTh B OCHOBE HEKOTOPHIX
3aboneBanuii. B 1o ke Bpemsi cHmkeHue ypoBHs psana LK takxke crocoOHO
npoBolpoBaTh 3aboneBanue. Tak, CSF urpaer Beayuryio poiab B HOPMaJIbHOM
r€MOI033€, M YMEHBIICHUE €ro MNPOAYKIMU HAPYIIAeT MEXaHWU3MBbl 3aIlUThI
NPOTUB UH(DEKINH.

[Tockombky LK  sABIAOTCS  JOKWIBHBIMM  MEIMATOPAMHU, Ooiee
1[eJeCO00pa3HO HU3MEPATh HMX YPOBHHU B COOTBETCTBYIOIIMX TKaHSX TOCIHE
AKCTPAaKIIMM TKAHEBBIX MPOTEMHOB WM B €CTECTBEHHBIX JKUJIKOCTAX, HAIIPUMEp, B
ciese, CMBIBaX u3
MIOJIOCTEN, MOYE, CIIMHHOMO3IOBOM KUAKOCTH U T.JI. YpoBHM LIK B ChIBOpOTKE M
IpYruX OWOJIOTUYECKUX KHUAKOCTSIX OTPAXalT TEKyIee COCTOSIHHE pPabOThI
UMMYHHOM CHCTEMBI, T.€. UX CHHTE3 KjeTkamu IN Vivo. B Hopme B kposu 1K HC
HE
onpenensitorcsi. BoisiBnenne 11K 00blYHO OTpaskaeT Hamuyue BOCHAJICHHUS.
Omnpenenenue ypoBHei npoaykuuu LK Mononykieapamu nepudepudeckoil KpoBu
(MIIK) in vitro moka3piBaeT (YHKIHOHAILHOE COCTOSHHE OTHX KIIETOK.
Cnontannas npoaykiusa K MIIK B KynbType CBUIIETEIBCTBYET, YTO OHHU YK€
aKTUBUPOBAaHbI IN  VIVO. WHAylupoBaHHBIH (pa3IUYHBIMUA CTUMYJISTOPAMH,
mutoreHamu)  cuHre3 LK  oTpaxkaer  moTeHUMaIbHYIO,  PE3EPBHYIO
CIIOCOOHOCTBKJIETOK OTBe4aTh Ha Al'-cTumyn (B dYacTHOCTH, Ha JIEHCTBHE
JICKapCTBEHHBIX TperapatoB). CHIKEHHAs WHAyIHpoBaHHas mpoaykius LK in
Vitr0 MOKeT CITy’)KHTh OJTHUM U3 TIPU3HAKOB UMMYHOIS(DUIIUTHOTO COCTOSTHHSI.

[Ipu OLICHKE YPOBHEU K HE00X0AUMO IIOMHUTb, 4yTO
oun sBisroTcs Al-Hecnenuduueckumu dakropamu. [losTomy crnenudbuyueckas
JTUATHOCTUKA WH()EKIIMOHHBIX, AYyTOMMMYHHBIX M aJUIEPrUYECKUX 3a00J€BaHUM C
MIOMOIIBKD  OMNpeleNieHusT ypoBHA Tex win wuHbIX [IK  HeBO3MOXkHa.
Tem He meHee, u3yueHue ypoBHed [IK mo3Bonser monayuuTs uHOOpMAIUIO O
(GYHKITMOHAIPHONW aKTUBHOCTU PA3JUYHBIX THUIIOB MMMYHOKOMIIETEHTHBIX KIIETOK;
0 TSKECTH BOCHAJIMTEIBHOIO MPOLECCA, €ro Mepexo[e Ha CUCTEMHBIM YPOBEHb U
MPOTHO3€; O COOTHOLIEHWH MPOLECCOB QAJUIEPTUYECKUX U AyTOMMMYHHBIX
3aboneBanunii. Kpome toro, ompeaeneHue yposHedt K wucnonssyercs mnpu
MPUMEHEHUU  HOBBIX MMMYHOMOAYJHPYIOUIMX  MpPEnapatoB Ha  OCHOBE
pekomOunHaHTHHBIX [[K 1 MX aHTaroHucToB A u3ydeHus: apMaKkOKMHETHUKH 3TUX
MPEIapaTos, a TaKXe
UX CIOCOOHOCTU UHAYLUUPOBaTh cuHTE3 Apyrux LK.
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OnHako HEOOXOJIUMO YYUTHIBATH TO OOCTOSITENBCTBO, YTO OMOJOTHYECKHUE
s dextol MHOTHX LK, B yactHocTH IL, UMEIOT BBICOKYIO CTENEHb UJICHTUUYHOCTH,
KOTOpas CO31aeT JIOCTaTOYHO HIUPOKHE BO3MOXHOCTH JUIsL
KOMIICHCAIIMUHEIOCTATOYHOCTH WIH JAePUIINTA OJHUX MEIUATOPOB APYTUMH, a
Takke T0, 4To MHOrHe 1[K crmocoOGHbI B3auMOIEMCTBOBATD CO CTPYKTYpPaMU OJTHUX
U TeX kK€ PEIHENTOPHBIX KOMIUIEKCOB. IMEHHO 3TO OOCTOSITEIBLCTBO OOBSICHSET
HEPEIKO OTCYTCTBUE KOPPEISAIMU MEXKIY cojepkanueM Tex win uHbiXx LK nu
KIIMHUYECKUMH OCOOEHHOCTSIMHM TEUEHHMS IMaTOJOTUYECKOro mpoiiecca. B paBHOM
CTEIEHU 3TO OTHOCHUTCA U K BO3MOXXHOMY OTCYTCTBHUIO KOPPEISALMU MEKIY
ypoBHsimu 1K u s pextuBHOCTRIO Tepanuu. CTaHOBUTCS BCe 00Jiee OYEBUIHBIM,
4TO OpHUEHTaIUs TOJIBKO Ha yKe
xopoio u3BecTHbie [IK MOXeT He OTpaxaTh UCTUHHOTO COCTOSIHUSI LIMTOKMHOBOM
perymsiuu, 0OCOOCHHO €CJIM y4eCTh, YTO B MOJIABJISIIONIEM OOJBIITUHCTBE CIy4acB
onpezaenenue LK orpanndeHo iuiib HECKOIBKUMU U3 HUX.

M TOKHUHBI M CePAEeYHO-COCYAUCTHIE 3a00/1eBAHUS.

IL-6, Tak xe kak IL-1, uHMIMHpyeT cuHTE3 O€IKOB OCTpOil (has3bl.
[ToBeimenne ypoBHeit IL-1 u -6 accomumupyercs ¢ MOBTOPHBIMH KOPOHAPHBIMU
coopiTusaMu  60pHBIX UBC. B psje MHOTOYMCIEHHBIX UCCIEI0BAHUM TTOKa3aHO,
YTO MOBBIIICHHBINH YpOBeHb [L-6 nmeeT Oosee BaKHOE MPOTHOCTUYECKOE 3HAYCHUE
no cpaBHeHUto ¢ hsCPb nis pa3BuTHS cepeuHO-COCYUCTON CMEPTH U JIPYTUX
KapAMOBACKYIAPHBIX ocnokHeHui. Y 6onbHbIx OKC oTMeuanoch A0cTOBEpHOE
noBbillieHne ypoBHed IL-1, -4 um -10 mo cpaBHEHHIO CO 370POBBIMHU JIMIIAMHU.
OOGHapyXeHO CYIIIECTBEHHOE IMOBbIIIeHUe ypoBHed 1L-2, -4, -6, -12 u -18 y
6ompHBIX UBC 110 cpaBHEHUIO CO 3I0POBBIMU JIMLIAMHU, TIpUYEM ypoBeHb [L-6 Obit
eme Beime |y nmanueHtoB ¢ MM. TNFa oGmamaer B OCHOBHOM
UMMYHOMOZYJIUPYIOIIUM u
MPOBOCHANIUTENbHBIM  JieiicTBUEeM. KoHuentpamus uupkyiaupyromero TNFa
0OBIYHO OYEHb HHU3KA, OJIHAKO PE3KO Bo3pacraer (MakcuMyM 3a 1,5 gaca) mpu
BO3HUKHOBEHUU ocTpor cutyamuu. Omnpexnenenue ypoBHeid TNFo u IL-6 urpaer
HEMAaJIOBAXHYIO POJIb B JUATHOCTUKE 3aCTOMHON CEPACUYHON HEIOCTATOYHOCTH.

KoHeuyHbl#l ypOBeHDb 3HAHUIA.

1. Yenexucnwlii 2a3 mpancnopmupyemcs Kpoevio 8 pAa3HbIX COCHOAHUSAX.
Pacnonoscume cnedyrowue mpancnopmuste gpopmot CO2 no cmeneHu npoueHmMHo20
npeoonaoanusn 6 oouieil 00j1e MPAHCROPMUPYEMOUL Y2TIeKUCIOMBbL:

1) xapOreMoriaoOuH;
2) OukapOOHaT;
3) dusuuecku pactBopeHHbIH CO2.

2. Pacnonoxcume peakyuu cunmeza zema ¢ moii nocne006amenbHOCmMuU, 6
KOmopoii oHu npomexarom ¢ opzanuzme:
1) obpa3oBanue MOpHOOHIUINHOTECHA;
2) o0Opa3oBaHUE O-aMHHOJICBYJIHMHOBOW KUCIIOTHI,
3) obpazoBanue nporonoppupuHalX;
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4) mpucoeaMHEHHE XKee3a.

3. Cuusrcenue Konyenmpayuu oduie2o 0enka 6 niazme Kposu Ha3vléaemcs
.o U MOICEM HAONIO0AMBCA BPU ...

4, IHoeviuenue konyenmpayuu oduiezo 6enKa naazmvl Kpoeu HA3bl6AEHCA
...l MOIICEM HADAIO0AMbCA 6CleOCmeue...

S. Ilepeuucnume ocnognuvie dyghepnvie cucmemut Kpogu...
6. Memaooausm 2110K03bl 8 IPUMPOUUMAX NPEOCMABIIEH ...
7. B cea3u c evicokumu KonHyenmpauuamu Kucaiopooa € 3pumpouume

cozoaromca  Onazonpusamuele  yciaoeus  01A  OKUCIAEHUA  2eMO2100uHa 6
Mem2emMo2100ut, KOMopulil He MOXMCenm 6bINOJIHAMYL (YHKUUIO NEPEeHOCa KUC10pooa.
Obopamnoe eoccmanosieHue mMemzemoio0UuHa 6 2emo2100UH OCYUleCmeIAemcsa npu

yuacmuu gepmenma ... , 0OHOPOM IJIEKMPOHOE U NPOMOHOE 8 KOMOPOM CIYHCUM
Kogpepmenm ...
8. Tpancnopm u Oenonuposanue jceneza 6 Op2anuMe RPOUCXOOUmM NpU

yuacmuu ... coomeemcmeeHHo.

0. Knrouesont peakuueii cunmesa cema aensemca oodpazosanue ... ,
peakuuro kKamanuzupyem pepmenm... , KOmopulii UHCUOUpYyemcs ...

10. Ha cunme3 00HOIl MOJIEKYbL 2MaA UCROIB3YEMCA ... MOJIEKYJl 2TUYUHA.

11.  3aéonesanus, 0o6ycnosnennvle HACIE0CMEEHHBIM 0eheKmom hepmenmos
cunmesa zema, Ha3vleaAOMC ...

12.  Ilodbepume K yKA3aHHbIM MURAM 2eMO2IO0OUHA COOMEEHICmEyIouue
Habopvl NOTUNENMUOHBIX Yenell:

A—HB A 1. a2y2
b-Hs A 2. 02p2
B — HeF 3. 02062

13.  Onpeoenume yuacmok [ nonunenmuoHoll Uenu, NPUHAOTIEHCAUWUTL
HOPMATIbHOMY 2eMO2I00UHY U 2eMO2TI00UNY S
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A—HOpManbHbIN T€MOIJIO0HH; 1. Ban-ruc-nen-Tpe-npo-riay-riy-iams-. ..
b — remorno6un S. 2. BaJI-TUC-JIEU-TPE-TIPO-BAI-TIIY-JIU3-. ..

14.  Cpasénume 0ga benka, yuacmeywujue 6 oomene incenesa:
A — Tonbko TpaHCheppuH. 1. ConepXuT HEreMOBOE KEIIE30.

b — Tonpko depputus. 2. ConepKUT reMOBOE HKEIIE30.
3. 'MMKOnpOTEnH I1a3Mbl KPOBH.
4. JlenmnoHUPYET KEIE30 B KIETKAX OpraHu3Ma.

15.  Cpasénume ghynkuyuu paznuix d6eakosvix ppaxyuit Kposu:

A — anpOyMHUHBI; 1. OGecnieunBatOT UMMYHHUTET.

b — 01 rnoOynauHbL; 2. OGecnieunBalOT OCMOTHYECKOE JIaBJIEHUE KPOBH.

B — 02 rno0ynuHsl; 3. OcymtiecTBIAIOT TPAHCIOPT KUCIOPOa.

I' — B rmoGynuHbL. 4. OcyuIecTBISIIOT TPAHCIIOPT THAPO(POOHBIX MOJIEKYIT (KUPHbIE

KHUCIIOThI, OUTUPYOUH U T.1.).
J1 — v r1o0ynuHbI 5. Ocy1ecTBISAI0T TPAHCHIOPT TUPOKCHUHA, KOPTUKOCTEPOUIOB.
6. OcyIecTBISAIOT TPAHCIOPT JKeJe3a.
7. Ocy1iecTBIsET TPAHCIIOPT MEIH.
8. Comepx’aT MHTUOUTOPHI TKAHEBBIXIIPOTEHHA3.

16. Mnozue d¢hepmenmur Kposu mozym Oblmb  UCHONB306AHBL  0/14
ouazHocmuKu 3a0601e6anuil u KOHmpona Ihpekmuenocmu nevenusn. Ilpu namonozuu
KaKux Op2aHoeé 6 KpoGU NOGbIMACMCA AKMUBHOCMb NEPEeUUCICHHbIX HUMCe
dhepmenmog?

A — IleueHs. 1. JIATL 4.
2J11IM 2
b — Cepaue. 3. Amuiasza.

4. Kpearundochokunaza (MB dopma).
B — [Tomxenynounas 5. AnannHamuHOTpaHcpepasa.

Kelesa.
6. AcniapraramMuHoTpaHcdepasa.

17. Ykaorcume 6o3moorrcnvie npuvuHbl:
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A — l'unepriporenHeMUH. 1. HeppoTHUECKHIT CUHIPOM;
2. OOUJIbHBIE PBOTHI;
3. OOIIMPHBIE 0KOTH;
b — I'mnonporennemumu. 4. mopaxeHHE NIEYCHH;
5. ocTpble UHPEKINU;
6. 6enKoBast HEJOCTATOYHOCTb.

18.  Iloobepume eepnvie ymeepircoeHusn 014 C1e0yIOuUX HOHAMUIL:

A — anunos; 1. cnBur pH KpoBH B KUCITYIO CTOPOHY;

2. pa3BHUBaeTCs Ha (JOHE TMIIEPBEHTUIISILIUY JIETKHUX;
b — ankanos. 3. caBur pH KpoBU B LIEJTOYHYIO CTOPOHY;

4. pa3zBuBaeTcs Ha (hoHe caxapHOro Auadera.

19. Ioobepume K nepeuucieHHbIM NAMOIOZUAM COOMEENCMEYIOuLee
onpeodenenue:

A - 1. HapyIIeHue CUHTE3a OJJHOM U3 HOPMAJIbHBIX LIeTIeH
napanpoTeUHEMHS; reMOrJIo0nHa;
b — Tanaccemus; 2. MOsIBJIEHUE B KPOBU OEJIKOB HE CBOWCTBEHHBIX

HOpMaJIbHOMY OpPTaHHU3MY;

B — nopdupus; 3. HapyIIeHUE MPOIIEHTHOT'O COOTHOIICHHUSI OCHOBHBIX
OCIIKOBBIX (ppaKIuii;

F'I[I/ICHPOTCI/IHGMI/IH; 4, HACJICACTBCHHOC U3MCHCHHUC CTPYKTYPhIL OJIHOM u3
MOJIMOEOTUIHBIX LICTICH I‘eMOI‘JI06I/IHa;

I — 5. HaKOIUIEHUE MTPEAIIECTBEHHUKOB reMa, BCIICICTBUE
reMOTJIOOMHOIIATHH. nedekra GepMEHTOB YYaCTBYIOIIMX B €r0 CHHTE3E.

20.  Ilooodepicanue 0CMOMUUECK020 oaenenusn eHympu cocyoa
obecneuusaemcsn:

1) AILOYMUHAMU,

2) KaTHOHAMU HATPHS;

3) nerictBueM HAMO;

4) KaTHOHAMH KaJIbIUS;

5) COJICPKAHUEM TIIFOKO3HI.

111



112



TEMA: KAJUIMKPENH-KMHMHOBA CUCTEMA.

OcHOBHBIE BONIPOCHI TEMBI.

1)  OOmas xapakTepUCTHUKA CHCTEMbI

2) DOU3MKO-XMMHUYECKHUE CBOMCTBA CUCTEMBI

3) buonornueckue ¢GyHKIMM KOMIOHEHTOB KaJUIMKPEUH-KUHUHOBOU
CHUCTEMBI

4) [IpexamMkpenH U KaJUIMKPEUH I1a3Mbl KPOBH

5) KonTakTHasg cucrema akTUBALIMU MPEKAJUITUKPENHA

6) TkaHeBbIE KAJUIMKPEUHBI

7) Kununorensi. Perientopsl OpagukuHHa U X G yHKIIUU

8) Kunaspl. UHTHOUTOPHI KAJUIUKPEUHOB

9) [IpuMeHeHne MHrUOUTOPOB KAJUTMKPEWHA B METUIIUHE

10) TIlaroreHneTuveckas poJib JAHHON CHCTEMBI

AKTYaJIbHOCTH T€MBbl.

Onmnoit W3  BaHEWIUX  (U3HMOJIOTUYECKHUX  CHUCTEM  OpraHU3Ma
saBisieTcs KaJInKpenH-kKuHuHoBas cucrema (KKC), urparomass neHTpaibHYIO
pOJIb B PEryJSIIUU aKTHBHOCTH KACKAJIHBIX MPOTEOJMTHYCCKUX CHUCTEM —
KUHUHOTEHEe3a, CBEPThIBAHUS KpOBH, (PUOpUHONMM3a, KOMIUIEMEHTa, pPEHHUH-
AHTMOTEH3UBHOM CUCTEMBI — U 00€CIeUNBAIOIIAsl MTPOLIECCHI a/IallTAlliU U 3aIUTHI
opranun3ma. bnaromaps nearensHoctn KKC ocymiecTBisieTcss KOHTpOJIb Haj
Pa3TUYHBIMU CTATUSIMU MOpGOTeHe3a KIETOK OTIEIbHBIX TKaHEeH, HUMMYHHUTETOM,
pPa3BUTHEM BOCIAJICHUs, BOSHUKHOBEHUEM 3JI0KAYECTBEHHBIX HOBOOOPA30BaHUN U
JOPYTUMH MMATOJOTHYECKUMHU MPOLIECCAMM.

B nHopme KKC COBMECTHO C peHHH-AHTMOTEH3HH-AJIbI0CTEPOHOBOM
cucremoii (PAAC) perynupyeT JOKaIbHYI0 MUKpOLMpPKYJsinuto. [Ipu sToM, ecnu
npeobnamaer akTuBHOCTH PAAC, TO HacTymaeT COKpalleHHE apTepHuoi H
NOBBIIICHUE KPOBSAHOTO [ABJICHUS. YCUJIEHHE K€ AaKTUBHOCTU KaJUIUKPEUH-
KMHUHOBOM CHCTEMBI BEAET K MECTHOMY PACIIMPEHUIO COCYAOB M MOKPACHEHUIO
KOXKH, YTO, B YaCTHOCTH, HAOJIIOTaeTCs TIPH BOCTIAJICHUHN (DpUTEMA).

Kanaukpenn-kununoBass cucrema (KKC) - rpynma 06enkoB KpoBH,
KOTOpPbIE UTPAIOT POJIb B PETYISALMU COCYIUCTOTO TOHYCA, TUype3a, BOCHAICHUE,
KOaryJsiquu U penenuuu O0onu. buoiiornyeckn akTUBHBIMU €€ KOMIIOHEHTaMU
SBJIFOTCS] TIOJIMTICTITUIHBIE TOPMOHBI - OpaJUKUHUH U KIUIWH. JTO - OJHA U3
KJIFOUEBBIX KACKaJHBIX MPOTEOJUTHUUYECKUX CHCTEM IUIa3Mbl KPOBH, BMECTE C
PEHHH-aHTMOTEH3NHOBOM CHCTEMBI, KOMIIEMEHTAPHOW U CHCTEMOM CBEPTHIBAHUS
KPOBH yYacCTBYET B PETYJISIMA HEKOTOPBIX 0a3MCHBIX QYHKIIMN OpraHu3Ma, TaKuX,
KaK TMOJJEp)KaHHe apTEepUalJbHOrO JIaBJICHUSI, AHTUTEHHONW COBMECTHUMOCTH U
reMocTasa.

HcTopus nzyvenus.

Hagamom moxHo cumrtath 1909, xorma Abelous m Bardier coobmumm o
PE3KOM CHUXEHUU apTepUalbHOTO JaBJICHUS Yy KPbIC NPU BHYTPUBEHHOM
BBeJieHUU Mouu (OoraTtoil kuHuHbl). [lo3xke, B 1930 roay, yuensie Emil Karl Frey,
Heinrich Kraut u Eugen Werle o00Hapyxuau  BBICOKOMOJEKYISIPHOE
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TEPMOJAOWIbHBl ~ BEUIECTBO,  OTBe4aBled 3a  310T  3dexrt  (T.H.
BuKkocomouiekysisipauid kuauHoreH, BMK). KAJUIMKPEWH O6bun OTKPBITHI Kak
mpoTea3bl, CHOCOOHBIE BBICBOOOXKAATh OpagMKMHMH MW KalUIUH C HUX
«BBICOKOMOJIEKYJISIPHBIX» PEAIIECTBEHHUKOB, KHHUHOT€H.

Kanankpenn-kununoBasi cucrema (KKC) - rpynna OenkoB KpoBw,
KOTOpBIE UTPAIOT POJb B PETYISLIMU COCYJIMCTOTO TOHYCA, IMype3a, BOCHAJICHHUE,
KOaryJsiuu U pereniuu 0omu. buosorndecku akTUBHBIMU €€ KOMIIOHEHTaMU
SIBJISIIOTCSI TIOJIUTIENITUAHBIE TOPMOHBI - OpaJIMKUHUH W KaJUJIUH. DTO - OJHA U3
KJIFOYEBBIX KACKAIAHBIX MPOTEOJUTHUYECKUX CHUCTEM IIJIa3Mbl KPOBHU, BMECTE C
PEHUH-aHTUOTEH3WMHOBOW CUCTEMbI, KOMIUIEMEHTAPHON U CHUCTEMOW CBEPTHIBAHUS
KPOBHU YUYacCTBYET B PETYJISIMA HEKOTOPHIX 0a3UCHBIX (PYHKIIMI OpraHu3Ma, TaKuXx,
KaK TMOJJIEp’)KaHUE apTEPUATIBHOTO JaBJICHUS, AHTUTCHHOM COBMECTUMOCTH U
reMocTasa.

KoMnoHeHTBI cucTEMBI

KKC COCTOUT u3 IPYIIbI BBICOKOMOJIEKYJIIPHBIX OCJIKOB-
PEAIIECTBEHHUKOB (KHHUHOTEH), aKTUBHBIX IMOJUIETTHAOB (KUHUHOB), a TaKXKe
HAaOoOpa AaKTUBUPYIOIIUX (KAJJIMKPEWH, aMHHOMENTHAa3bl, KWHWHA3a [) w
UHTHOUpYymuX GpepmenToB (kuauHa3a I1).

B ¢yHKIMOHATBEHOM OTHOIIEHWHM 4YEJIOBEKa MOXHO BBIJICTUTH JIBE
He3zaBucuMble KKC, Bxmrovaromux paznuussie THbl KAJIJIMKPEWH, kunnHoren
Y KHHUHOB: TJIa3MaTUUYECKYIO (UPKYIHPYIOUIYI0) U OPTaHHbIE (MECTHBIE).

Inazmarnyeckas KKC Bkirouast T.H. BBICOKOMOJIEKYJISIPHBIM KUHUHOT€H
(BMK) wu miasMeHHBIH TIPEKALIUKPEHMH CHHTE3UPYEMBIX B TII€UCHH W
CEeKpPETUPYIOTCS, KaK OCTajbHble O€JIKOB IUIa3Mbl KpoBU. [lna3meHHBIM
NpEeKaUTMKPEHH MpoTeoauTuieckux aktuupyercss XNHWa daktopom cBepThIBaHUS
KpOBU U OPYTMMH MpoTea3aMu (aMHUHONENTUAA3bl) U B TAKOM BUIE AKTUBUPYET
KOAryJISIuio ¥ BBICBOOOXKIaeT OMOJIOTMYECKH aKTHBHBIH KUHHWH - OpaJIMKUHUH C
BMK, uTo neiicTByeT Kak MPOBOCHATUTEIBHBIX (GaKTop.

Mecthbie KKC cocTOST U3 MECTHO CHHTE3UPOBAHHOIO WIIA MEYEHOYHOTO
HU3KOMOJICKYJISIDHOTO ~ KMHMHOT€Ha W TKaHEBOro  KaumkpenHa.  OHH
B3aUMOJICHCTBYIOT 10 ToM ke cxeme. JlokanpHbie KKC HalimeHsl BO MHOTHX
BHYTPEHHUX OpraHax W TKaHsX, B YaCTHOCTHU, B MUOKapJe, NOYECUHbIX KaHaJblax,
HC, nomxenyqouHOM Kee3e, IpocTare, CIIOHHBIX Kele3aX U IPaHyI0UTaX.

B otnuume ot mmazmarumueckoit KKC, opranocnemnuduyeckue TKaHEBBIE
CHUCTEMBl MOTYT HENPEPBIBHO NPOU3BOAUTH KAJUIMKPEHH, COOTBETCTBEHHO U
KaJIUJUH 371€Ch 00pa3yeTcsi MOCTOSTHHO C CHCTEMHOTO WJIM MECTHOTO KMHUHOTEHA:
HEKOTOPBIE JIOKAIBHBIE CHCTEMBI CUHTE3HPYIOT «CBOW», HU3KOMOJICKYJISPHBIN
KUHUHOTeH. OCOOEHHO 3TO MOKA3aTeIbHO B MOYKaX, IJe OO0JbIIOe KOJIUYECTBO
KQJUIMKPEWHA W KWHUHOT€HA CHUHTE3UPYIOTCA OJMNUTEIMEM KAHAIbLEB U
BBIJICIIAIOTCS. C MOYOM.

beaku-npeamecTBeHHUKH

Boicokomonekynsapubiii  kuHnuHoreH (BMK) wu  HHU3KOMOJEKYISpHBII
kuHuHOreH (HMK) ciyxat npeaiecTBeHHUKaMU aKTUBHBIX NoJunenTuaoB. Camu
OHM OMOJIOTHYECKON aKTUBHOCTH HET.

. BMK cuHTe3npyercs B ne4eHn HapsiAy ¢ NPEKAJUIMKPEHH.
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. HMK cunTe3npyeTcss MECTHO, MHOTUMHU TKaHSIMU U CEKPETUPYETCS
Bmecte ¢ TkaneBbiM KAJIJIMKPENH.

BMK u HMK o0pa3ytorcs B pe3ynbTaTe ajbTepPHATUBHOIO CIUIAMCHHIA
OJIHOTO T€HA.

Buosiornyeckn akTUBHBIE MOJHIIETITH/IBI

CoOCTBEHHO, KHHHMHBI - 3TO TOJHUIENTUIHbIE TOopMOHBL. [lepuon
MoJypacnajia uxX 0O4eHb KOPOTKHH, 0K0J0 30 CEeKyHI.

. bpanukunnn (BK) - HonanmenTunx (Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-
Arg), oOpazyromuiics u3 BMK nop neiictBuem kayumMmkpenHa, qeictyeT Ha B2 u B
MeHblIeil crenenn Ha Bl  peuentopsl. bpanukuHuH, TIaBHBIM 00pa3oM,
COCTaBJISIET IMyJ UUMPKYJUPYIOIIMX KMHUHOB U CHaBJs€ CUCTEMHOE IEHCTBHE Ha
COCYJIUCTOE PYCJIO.

. Kamumua (K]I[) - #aekamenTwa, €ro eme Ha3bBAlOT -  JIM3HI-
opanukunuH (Lys-bK), BeicBoOGOkmaetcss u3 HMK npu BozneiicTBUM Ha HEro
TKAHEBOI0 KaJulMKpenHa. OH JeWCTBYEeT MPEUMYIIECTBEHHO AyTOKPUHHO WU
napakpuHHo Ha Bl u B2 peuenTopsl.

DepMeHTHI.

. KAJIJIMKPEWH (TkaneBo# M Mia3MeHHBIN) - CEpUHOBBIE MPOTEA3bl,
KaTaJu3upyromne o0pa3oBaHre KMHUHOB C KUHUHOTEH. [IpeKanauKkpenH CiyKUT
NPEALIECTBEHHUKOM IIJIA3MEHHOTO KaJulMKpenHa. OH MOXET KaTaJlu3upOBaTh
oOpa3oBaHKe KUHIUHOB TOJBKO MOCJIe aKTUBaIuu hakTopoMm Xaremasa.

. Kununaza U (xapOokcunenTtuaassl) NpUCyTCTBYET B JIBYX (popmax:
mupkynupyoomein  N-popme (cuHTesupyeTcss TnedeHbto, 90% KUHUHA3HOU
aKTUBHOCTU IUIa3Mbl) M CBsSI3aHHOM ¢ MeMOpaHoit M-dopme (cuHTE3UpyeTcs
SHIOTEIIMEM MECTHO, B 3aBHCUMOCTM OT opraHa). OTIIEIIAeT OT MOJEKYJbI
KUHUHOB KOHEYHBI aprUHUHOBBIX OCTaTOK. TakuMm o00pa3om, 0OpasyroTcs
akTuBHbIE MeTabonuThl desArg9-OpagukmauH u  desArglO-kamuaun. Kpome
KMHUHA3bI U 3Ty poJib MOT'YT BBITIOJIHUTHh HEUTpaNIbHBIC dHAONIENTHAAa3bl U ATID.

. Kununaza N (unu AII®, AII®) umeeT JBa aKTUBHBIX IIEHTpa:
WHAKTUBHUPYET OpaJIWKMHUH M KaTalIu3UpyeT oOpa3zoBaHue aHruorensmHa Il u3
AHTMOTEH3MHa .

. HeliTpasibHple  aMUHOMENTHAA3bl  yY4acTBYIOT B 00pa3oBaHUU
AKTUBHBIX KMHUHOBBIX METAOOIMTOB, MOCIEAOBATENBHO OTHICIUISIT OT N KOHIIA
AMHHOKHCJIOTHBIE OCTaTKH METUOHWHA U JIN3UHA.

Peuenropsl KHHUHOB

B1 penenropsl

B OompmmHcTBe TKaHed Bl pernenTopsl OTCYyTCTBYIOT B HOPMAJIBHOM
COCTOSIHUM W TOSABJISIOTCS TOJBKO IOCIE€ KOHTaKTa C OakTepuaJbHBIMU
SHIOTOKCMHAMH (HampuMep, JHUIONOJIUCAXapuaaMy) WIM TMPOBOCHATUTEIbHBIX
LIUTOKUHOB (HaNpuMep, UHTepIAEHKUH-1). BpaIuKUHUH NPaKTUYECKU HE BIUAET Ha
B1 peuentopbl. TUNMWYHBIMU aroHUCTAMHU 3TOr0 CyOTHIA PELENTOPOB SIBISAECTCS
MeTa00IUThl OpaJUKUHUHA M KAIUJIUHY, 4YTO MOTEPSIM CBOW TEpMHUHAIbHBIN
apruiHOBBIX ocTaToK (desArg9-BK u desArgl0-K]I) mocne otuienseHus ero
kuHuHa3bl V. B onbiTe Ha Kpbicax ObLI0 mokazaHo, yTo desArg9-bK mpousBoaut
OMOJIOTMYECKOE BO3JEUCTBUE (BBI3BIBAET AapTEPUANbHOW THUIOTEH3UU) TOJIBKO
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Mocjie  MpeABAPUTEIBHOM  CEHCHMOWIM3AlMU  JKUBOTHBIX  OaKTepHaIbHBIMU
JUNONONNCcCaXapuaaMu.

B2 peuenropsl

Haubonee Becombie 6uonornyeckne 3pPeKkTbl KHHUHOB MPOUCXOJIT Yepe3
nocpeactBo B2-cyOtuma penentopoB  (cBszaHHbIX ¢ G-Oenkom).  OHu
MPUCYTCTBYIOT B OOJBIIOM KOJMYECTBE OpPraHOB M TKaHEeW (Hampumep, Ha
sHp0TeNH, pubpodiacTax, KeIe3UCTOro AMUTEIUS, TNIAJAKOMBIIICUYHBIX KIIETKaX
COCYJIOB, KHIIICUHHMKA, Tpaxew, MaTK{, >XEIYHOrO MY3bIps, B MOYKaX, CEpllE,
ckeneTHbIX Mbimnax, [{THC). B2 peuentopsl B paBHOW CTENEHU YYyBCTBUTENIbHBI K
OpanuKWHUHA W KanuauHy. OueBUIHO, UX CTUMYJISIUS cBsi3aHa ¢ paboroit KKC B
OOBIYHBIX YCIOBHSX U obOecmeynBaeT Ouosiornyeckue 3SPQPeKkTbl KUHUHOB B
perynsnuu paboThl BHYTPEHHUX OPTaHOB.

buosornyeckue 3¢gppeKThl KHHUHOB.

Cucremublie 3pPeKThI.

Hapsiny ¢ Bazogunaraiuu, 94To BhI3bIBAET MECTHYIO TUTIEPEMHIO U CHIDKCHHUE
apTepUAIbHOTO JABJICHUS, KUHUHBI CTUMYJIUPYIOT OOJICBBIE PEIENTOPhl H
BBI3BIBAIOT 00pa30BaHUe OTeKa OJjarojaps yBEJIMUYECHHUIO MPOHUIIAEMOCTH COCY/IOB.
Uepe3 92T CBOMCTBA KHUHHMHBI CUYUTAIOTCS KJIACCUYECKUMU MeEIUaTOpaMu
BocniajeHus. OHU BHOCST CBOM BKJIAJ] B Pa3BUTHE IIIOKA NP MTAHKPEATUTE, CETICHUCE
U BHYTPUCOCYIUCTON Koaryisinuu. EcTh Takke NaHHBIC, YTO KAJJIUKPEUH UMEET
MOIIHYI0O XEMOTAKTUYHY aKTHBHOCTb, & KMHUHBI MPOBOLIUPYIOT BBICBOOOXKIACHHE
IUTOKMHOB U3 MOHOIIUTOB.

MectHble 3¢ PeKThbI.

B oramume ot mnasmartmdeckoir KKC, B HOpManbHOM (DH3HOJIOTHUUECKOM
COCTOSIHUM KHHHUHBI IPOIYLUUPYIOTCA HENPEPBIBHO B PA3JIUYHBIX OpraHax. ITO
no3Bosisier KKC yyacTBOBaTh B perynsnuu MHOTUX (DPU3HMOJIOTUUECKUX (PYHKITUH.
Tak, Oonplioe 3HaAYeHHE KMMEET OOpa30BaHUE KMHUHOB B JKEJIE3UCTHIX OpraHax
(CJIFOHHBIX, MTOTOBBIX, MOJKEIYAOUYHOMN JKeJe3ax, MPoCcTaTe, MOYKax) rae KUHUHbI
PETYNHUPYIOT UX TMepdy3Hro, CEKpPEelrt0, COKPATUMOCTh TIAJAKON MYCKYJIaTyphl.
bruto nokazano npucyrcreue komnoneHToB KKC B ITHC u muokapae. B moukax
KUHUHOTEH W  KAJUIMKPEUH CUHTE3UPYIOTCS  DIUTEIUMEM  KaHalIbLEB U
CEKPETUPYIOTCS B MX NpocBeT. [[03TOMYy OHH B OOJIBIIIOM KOJIUYECTBE COJEPIKATCA
B Mouye. bpuio oOHapyXeHO, YTO B IIOYKaX KHUHHHBI YCUJIMBAIOT MECTHOE
KpOBOOOpaIlleHne, a TaKXkKe AUype3 U HaTtpuilypesy. B sHpoTenmonwrax mon
BIIMSIHUEM KWHHUHOB CTUMYJUPYETCS MPOIYKIHS OKCHAA a30Ta U MPOCTALMKINHA
(npocrarnanauna I 2).

Cesa3b KKC ¢ npyrumu (pepMeHTHBIMH CHCTEMAMHU IJ1a3Mbl KPOBH.

CBs3b ¢ cUCTeMO#l KOMIIEMEHTA.

CymecTByeT  B3aUMOJEHUCTBUE  MEXAY JBYMS  MPOTCOJIUTHUYECKUMHU
CUTEMaMH B SIBIICHUSIX BOCIAJEHUSI U COCYAUCTON mpoHuuaemoctu. Kpome toro,
KOMMNOHEHT kKomiieMenta - Cl-uarudutop (CI1-INH), Oenok sBisitomerocs
MHTUOUTOPOM  CEPUHOBBIX  MpoTea3  (cepmuH) -  HauboJiee  BaXKHBIN
($U3MOIOrMYecKUil MHrMOUTOp KayuinkpenHa riasmel, ¢aktopa Xla u Xlla. Cl-
INH Takxxe uHruOupyetr mnpoTerHaszbl (DUOPUHOIUTUYECKOM M CBEPTHIBAIOIIECH
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cucteMbl kpoBu. Jedurut C1-INH nmo3BosiseT akTUBALMIO KATMKPEUHA TUIa3MBbl,
YTO NPUBOJUT K OOPAa30BaHUIO aKTUBHOTO OpaJMKMHHUHA.

CBs3b ¢ CHCTEMOH KOAryJIsILUM.

N3BecTHO, uTO akTuBHpoBaHHBIN XMW (akTop cBEepTHIBaHHS KPOBH HE
TOJIKO oOecreunBaeT JAaibHelee (EepMEHTAaTUBHBIM 1ENb B  CHUCTEME
KOaryJsiud, a M pPAcIIeIUIET MPEKAIUKPEM K aKTUBHOMY KAJUIMKpEHUHA.
Kamnmnkpenn, B CBOIW0O odepenb, KakK CEPUHOBBIX IIPOTEa3bl, HapsALy C
pacuiernyiecHueM KWHUHOT€H K KMHUHOB, crocoOeH aktuBupoBaTh XMW daxtop.
Casa3p KKC ¢ cucremoit cBepThIBaHUS KPOBU YKA3bIBAET, YTO MEPBAst MOKET OBIThH
aKTUBMpPOBAaHA B TMpOIlECCe KOHTAKTHOM KOaryisuuu (Kak MPOUCXOJUT TpH
apTpuTe, aJUIEPrU4ecKOM pUHUTE, Juaiu3e), a Takke B pe3yibTare
B3aMMOJICHCTBUS C OaKTepUalbHBIMU WM DHJIOTE€HHBIMU MpoTea3amMu (Kak MpH
cerncuce, NaHKpeaTUTe WK OoNepalusaX Ha IpeIcTaTeIbHOM xKemes3e).

CBsi3b pCHMH-AHTHOTEH3UHOBOM CHCTEMBI.

Hupkynupytomass KKC uMeer TecHyr0 CBS3b C PEHHH-AHTHOTEH3MHOBOU
cuctrembl (PAC) Onaromaps oOmmM i HuUX ¢GepMeHTaM - IUIa3MEHHOM
KaJUTMKpenHa U kuHuHa3bl MW, KamnmukpenH paciieruisier npopeHrnHa K peHUuHa U
TEM CaMbIM 3aITyCKAET KACKaJ MPOTECOJIMTUHYECKUX PEAKIIUHA, KOHEYHBIM aKTUBHBIM
OPOJYKTOM KOTOPBIX SIBISETCA aHTMOTeH3WH Il - MOIIHBIA Ba30KOHCTPUKTOP.
Kununaza WU, xoropas Ttaxke HaspiBaercss AllD (AIlD), obecneunBaer
HEIMOCPEACTBEHHOE NPEBPAIICHUE HEAKTUBHOIO aHTHoTeH3MHa | B anrnorensun II
B. Takum o6pazom, AIID ¢ omHo¥t croponsl aktuBUpyeT PAC u, TeM cambiMm,
crnocoOcTByeT moBbllleHUI0O AJl, a ¢ gpyroi - Jnerpaaupyer KHHUHBI 10
HEaKTUBHBIX META0OIUTOB, HUBEIUPYS UX TUTIOTEH3UBHOE JICHCTBHE.

HccnenoBanre KUHMH-TIOTEHUUPYS A @deKrTa 3MEUHBIX SI0B IMO3BOJIUIO
OTKpBITh TepBble HHrUOUTOpbl AIID. OHM HaIIKM MIHUPOKOE MPUMEHEHUE B
JICYEHUN apTePUAIbHON TMIIEPTEH3UU. 3HAUUTENbHAS POJb KHHUHOB B IIMPOKOM
CIIEKTpe aKTUBHOCTH MHTHOUTOPOB AII® Obl1a 00BsICHEHA, KOTJIa CTAJI0 U3BECTHO,
9TO Ba3oAWIATHpYIOMUA dpdekT OpaJuKWHUHA OIOCPEIYETCS BBIICICHHEM
SHIOTEINANIBHBIX MeauatopoB okcuna azora (NO) u npocraumknuHa (PGI2).
Ceitluac 3T0 enBa JIW HE caMasi MHOTOYMCJIEHHAs TpPyIIa aHTUTUIIEPTEH3UBHBIX
npenapatoB (okono 15 pasHoBumHocted mHruomrtopoB AlIID). Yame Bcero mx
MPUMEHSIOT B KOMOMHAIMM C THA3UJIHBIMU JIMypeTUKaMHu. PacrpocTpaHeHHOM
noOoYHbIM  JeficTBUeM  UHruOuTOpoB  AIlD  sBhsieTcs Ccyxod  Kaiieb,
00yCIIOBIICHHBIN HAKOTJICHHEM HEPACHIEIUICHHBIX KHHUHOB B TKaHSIX JIETKUX.

Takum  00pa3soMm, TOJABOAS  WTOTM  BBILIEU3JIOKEHHOMY  MOXHO
PE3IOMHUPOBATH CIIEYIOLIEE.

[TomudynkmonanbHOCTh KayumukpenH KuHuHOBOW cucteMbl (KKC) kak B
LIEJIOM, TaK U KaXJOr0 M3 €€ KOMIIOHEHTOB YK€ IIOYTH CTOJIETHUE IIPUBJICKAECT
MHTEpPEC K OTOM CHCTEME CHELHAINCTOB pa3iaudyHoro mnpoduis. Exeromno
CYLIECTBEHHO  pAaCIIUpPSIIOTCA  NPEACTaBICHHs O  (PU3HOJOTMYECKOHM U
narorenetnyeckoit poiu KKC u ee TeCHbIX MHOKECTBEHHBIX B3aUMOJCUCTBUSIX C
JPYTUMU CHCTEMaMHU aJlallTallid W 3alllUThl OopraHu3ma. BaxHoit 0COOEHHOCTHIO
somtonnu u3yudenust KKC siBasiercs ToT akt, 4To Ha BCEX 3Tamax MO3HAHUS €€
YCTPOMCTBA  MPOBOJAWIMCH  MapajuIeNIbHBIE  HMCCIEHOBAHUS  MOJICKYJISIPHBIX
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MEXaHU3MOB PETYJISIIIUU TAKUX MPOTEOJUTHYECKUX CHUCTEM KaK TeMOKOaryJisius,
GbuOpuHOIN3, KOMIUIEMEHT, PEHUH aHTHMOTEH3MHOBAas CHUCTEMa, a TakXKe JPYrux
CUCTEM PEryJsiliiM, BKIIOYAIOIIMX MHOXECTBO CHUTHAJIBHBIX MOJEKYJ Pa3IudHOM
npupojabl. Bo MHOrMX ciydasX yCTAHOBIEHBI MEXaHM3Mbl U  TOYKHU
B3aumojeicteus komrnoHeHToB KKC ¢ atumu cucremamu.

B Hacrosiiee BpeMsi H3BECTHO, UTO KAJJIMKPEHHBI OTHOCATCA K
TPUIICUHOMIOAOOHBIM CEPUHOBBIM MPOTEMHA3aM M JIENSATCA HalJia3MeHHbIe U
TkaHeBble. [la3MeHHbI KadaukpeuH umeer MM, paBHYIO MPUOIU3UTEIBHO
90 x/la. TkaHeBble KAJUIMKPENHBI (MX HE MEHEE JECATH) COJIEPkKATCA B TKAHSIX
HEKOTOPBIX OPraHOB M MX CEKpeTaX — B TMOJKEIYI0YHOM djKejie3e, CIIOHHBIX
KeJe3ax, CTEHKE KUIIEYHUKA, TTOYKaX U MOYe, MOJIOBBIX M MOTOBBIX *kejiezax. Mx
MM koneb6aercs ot 24 no 40 x/la.

B miazMe KpoBM aKTHMBHOCTh KaJUIMKPEHWHA KOHTPOJUPYIOT UHAKTHUBATOP
nepBoro kommnoHeHTa komruiemMeHTa (C1-Ina),20-MakporjioOyJuH ¥ B MEHBIICH
creneHn — aHTUTpoMOuHIIIn  wuHakTUBaTOpPrC. AKTHBHOCTH  TKaHEBBIX
KAJUJTMKPEUHOB PETyJIUPYETCS TKAHEBBIMU U IUJIa3MEHHBIMU CEpPIUHAMHU, CPEIu
KOTOPBIX BBIACISIETCS 1-TIPOTEa3HbIN HHTHOUTOp 1 nHaKTUBaTop PrC.

IIpexanjukpenH 1Mo CBOCH MPUPOJIC SABISIETCS TIUKOMPOTEUHOM U COCTOUT
U3 OJIHOW TENTHUIHOM IENOYKH, BKIIIOYArome 619 aMHUHOKHUCIOTHBIX OCTAaTKOB.
OCHOBHOE MECTO CHHTE3a MPEKALIUKPENHA — FE€NATOLUTHI.

KMHMHOTreHBISBIAIOTCS  MOMUGYHKIUOHATIBHBIMU  TIUKOIPOTEHUIAMH,
MOJIEKYJIBI KOTOPBIX COCTOSIT M3 OJHOM MHOJUNEeNnTHAHOW uenu. CHHTE3UpyrTCs
KMHUHOTE€Hbl B OCHOBHOM Te€NaTOLMTaMH, HO IMEpell TEM KaK CEKPETUPOBATHCS B
KPOBOTOK, OHH IMOABEPraroTCs IMOCTTPAHCISALMOHHOMY TJIMKOJIW3UpOBaHuw. B
a3zme KpOBHU YeJI0BeKa CYLIECTBYET  JIBa BUJa  KWHHMHOTIECHA:
BbiIcOKOMOJIeKYJIsipHbI (BMK) ¢ MM okono 120 x/la (coctout wu3 626
AMHHOKHUCJIOTHBIX OCTaTKOB) U HU3KomouieKyJsapHbid (HMK) ¢ MM okoio 65 x/la
(coctout 13 409 aMUHOKHMCIOTHBIX OCTaTKOB).

[lepuon momypacnaza OpagMKHUHHUHAB OOJIBIIOM Kpyre KpPOBOOOpaIlEeHUs
paBeH 17-24 cekyHmaMm, HO elle OBICTpee OH pa3pyliaeTcss B MajioM Kpyre
KpoBoOoOpalmieHus. JTO OOYCJIOBIEHO HaJIWMYWEeM B KPOBH U  TKaHSIX
BBICOKOAKTUBHBIX (DEPMEHTOB — KMHA3, OCYIIECTBIAIOMINX KOHTPOJIb 32 YPOBHEM
KMHUHOB. KnHa3b1, paspymaromniye OpaguKuHUH, OTHOCATCS K MeTaTIopepMeHTaM,
TUAPOJIU3YIOIINM OT/AENIbHbIE MENTUAHBIE CBSI3U B MOJIEKYJIE OpaJMKWHUHA U TEM
CaMbIM TIEPEBOJSIIUM €ro B HEAKTHUBHBIE MPOAYKTHL. Pacmiennenue moboi u3
AMEIOIINXCS & TENTHAHBIX CBA3EH MPHUBOAUT K TMOJHOW WIM YACTUYHOU
WHaKTUBaMK OpanukuHuHa. Haunbonee BaxHyr0 poidb B MeTabOIU3ME
OpanuknHMHA WrpatoTKMHUHA3al (apruHuH-KapOOKcumenTHaa3a) WKHHUHA3a ||
(kapOOKCHKATENICHH WJIM aHTUOTeH3WH-|-TipeBpamaromuii pepMeHr).

AKTHBaLVS NPEKAJVIMKPEHUHA TPOUCXOJUT 3a CYET €ro paclleruieHus
akBUpoBaHHBIM (akTopoMm Xaremana (XIla)c oOpa3oBaHuMeM JETKON U TKENON
LENeH, CBSI3aHHBIX AUCYIb(PUIHON CBA3bI0. llosiBUBIIMIICS TOCHE aKTHUBAIUU
MPEKATMKPEUHAKAJIMKPEUHOOIAIaeT  YPE3BbIYAMHO  IIMPOKUM  CHEKTPOM
dbyukiuid. [lox ero BIWAHHMEM pacHICIUIAIOTCA ABE MNenTUIAHbIE CB3u B BMK,
Osarogapsi 4emy OCBOOOXKIaeTCsl OPAAMKHUHMH, PETYJIUPYIOUMNA T€UEHUEe MHOTHUX
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(H3HOIOrMYECKUX byHKIUH 151 CIOCOOCTBYIOLTUM BO3HUKHOBEHUIO
MaTOJIOTUYECKUX cOCTOAHMM. ClenyeTr, OJHAaKo, 3aMETHTh, 4YTO aKTUBALUS
npeKkaiukpenHa mnoj Bo3aehcTBueM daktopa XllaocymecTBisieTcss Nuilb Ha
MOBEPXHOCTH, B TOM YHCIE€ HA AaHUOHHOM TMOBEPXHOCTH HOBPEKIECHHOTO
SHAOTENMS, Ha KOJJIareHe, KpucTajllaX ypeaToB U Ap.

B KOHTakTHO# cucTemMe aKTHBalUMU y4acTBYIOT 4 Oenka: MpeKaIMKpEHH,
¢dakropsl XII u XI cBépreiBanust kpoBu 1 BMK. B pe3ynbrare KoHQOpMamOHHBIX
M3MEHEHU U TPOTEOJUTUYECKOTO PaCIIEIIEHUS 00pa3yroTcsi BHICOKOAKTHUBHBIE
OuoJIOrMYecKre MPOAYKTHl — KaJTHKpenH, ¢pakropbl XIla, XIa 1 BMKaXlla),
oOnanaroimue pa3nuyHbIMU  Ouosornueckumu  dddekramu.fXIla u  a(Pua.
Crnenyer Takke 3aMETHTh, YTO CYIIECTBYIOT KaK MUHUMYM 2 (OPMBI aKTUBHOI'O
¢dakropa Xaremana —

B nacTosiiiee BpeMsi KOHTaKTHAs CUCTEMA aKTHUBALMK PacCMAaTPUBAETCA KaK
TPUITEPHBIA MEXaHU3M, 3alyCKalOUIMN aKTUBALMIO BCEX 5 MPOTEOTUTUYECKUX
CUCTEM IJIa3Mbl KpOBHU: CBEPThIBaHUE, (PUOPUHOIIN3, KOMIUIEMEHT, KaJUIMKPEHH-
KAHUHOBYIO U  PEHUH-aHTMOTEH3MBHYIO, JICMCTBYIOIIMX  COBMECTHO H
oOecreynBaroMX TeYeHUE aJanTallMOHHBIX PEaKIMi OpraHu3Ma B MEHSIOIIMXCS
YCIOBUSAX OKPYKAIOIIEH Cpeibl.

B pesynbrare akTHBalMK KaJUIMKPEUH-KUHUHOBOM CHCTEMBI 00Opa3yroTcs
KUHUHBI, IPEBPAILAONIUECS 110]] BO3IEHCTBUM aMUHONENTH 1a3 BOPAAUKMHIH.

Cnenyer Takke OOpaTuTh BHUMAHHE Ha TO, YTO B CepJlE HAXOIUTCS
«COOCTBEHHAs» KAINTMKPEWH-KMHUHOBAs cucTeMa. B yacTHOCTH, B roMoreHaTax
cepila oOHapy)KeHa KHHMHOIeHAa3a, akThuBUpyeMas TpurncuHOM. CylIecTBYIOT
(dakTbl, OKa3bIBAIOUINE, YTO B cepjle o0pasyeTcss KaJUIMKPEUH W KUHUHOTEH.
[Ipenmnonaraercs, 4To KHHUHBI OOJIErYalOT JIOKAJTBHBIN PUIM3UHT HOpaApeHaTInHA
M TEM CcaMblM MPHUCIOCAOIMBAIOT JEATENBHOCTh CEpAlla K CTPECCOPHBIM
BO3/EUCTBUSIM.

Kaxkue xe ¢pyHKIIUN BBINOMHAET KAIUTMKPEUH-KUHIUHOBAs cucTema?

1. IlpurumaeT yd4acTHe BO BHYTPEHHEM MEXaHU3ME O0Opa30BaHUS
IpoTpOMOMHA3kI, Oaroaps akTuBanuu daktopa Xla;

2. ObecneunBaer uyepe3 (axtop Xlla W KaIIMKpEeMH B3aMMOCBSI3b MEKIY
BHEITHUM W BHYTPEHHHMM IIyTeM OOpa3oBaHHs TMPOTPOMOWHA3BI, AKTUBHUPYS
dakrope VII u XI.

3. AxtuBupyer ¢uOpuHonu3. HemaBHO yCTaHOBJIEHO, YTO HE TOJBKO
Kaumkpend, HO u ¢daktopel Xlla w Xla cmocoOHBI HEMOCpPeACTBEHHO
aKTUBUPOBATH IJIA3MUHOTEH, MEPEBO/ISI €ro B Ma3MuH. KpoMe Toro, KalaukpenH
ABIISIETCSl TPOAKTHBATOPOM NPOYPOKHHA3bl M IazMuHoreHa. OpHako Hambosee
3¢ (HEeKTUBHO aKTHUBAIHS IPOYPOKUHA3 TPOUCXOIUT MPHU CBA3BIBAHUH KaJUTMKPEHHA
yepe3z BMK ¢ penentopom ypoKrHa3HbL.

4. VYdyactByeT B pETYJSIIIUM OCHOBHBIX OHOJIOTHUECKUX (QYHKIUN
COCYAMCTOM CTEeHKH. B yacTHocTH, OpaJMKMHUH pACIIUPSET MPOCBET
nepudepuueckux U KOPOHAPHBIX apTEepUid, TEM CAMBIMBIM CHIDKAsl apTepHabHOE
JaBJI€HUE W TOBBIIAS MPOHHUIIAEMOCTh KAaNWUIAPOB. 3a IMOCJIEIHUE TOJbI
YCTaHOBJIEHA  TECHas  CBsI3b MEXIy oOpa3oBaHMeM  OpaJuKMHMHA U
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BBICBOOOXKJACHUEM W3 SHIOTENUS MPOCTALMKIMHA M SHAOTEIHAIBHOIO (hakTopa
TUIEPIIONSIPU3ALUH.

5. ®epMmeHThl KMHUHOBOM  cHCTEMBl  akTUBUPYKOT Cl-KOMIOHEHT
KOMIUJIEMEHTAa M MPOPEHUH, a TaKXe CTUMYJIUPYIOT aKTUBALMIO HEUTPOPUIOB
100 HEMOCPEICTBEHHO, JINOO Yepe3 BEICBOOOXKACHUE OpaIMKUHUHA.

6. KunuHbl mnpUHUMAIOT y4yacTHe B BO3HMKHOBEHHMHM BOCHAJICHUS,
oOecreunBas MECTHOE Pa3BUTHE €r0 OCHOBHBIX MTPU3HAKOB;

, IL-8, a Taxke nmpocTarjaHAMHOB U JIEHKOTPUEHOB. OL

7. llox BIUsiHMEM KMHUHOB NpoucXoauT ycuienue cexperuu 1L-1, TNF

8. KMHUHBI OKa3bIBAIOT BIUSHUE Ha MPOAYKIIMIO U CEKPEIHI0 OKCHAA a30Ta
(NO), pacummpsioniero KpOBEHOCHBIC COCYIbl W SIBJISIFOIIETOCS  MOIIHBIM
Jie3arperanToM TpOMOOILIUTOB, aKTUBATOPOM (ubpuHonu3a u meauatopom B LIHC.

9. Ilon Bo3aeiicTBHEM OpaJMKMHUHA YCWJIMBAETCS COKpAllleHHE TIJIaJKoN
MYCKYJIaTypbl OPOHXOB M JAPYTUX OPraHoB U CTUMYJUpyeTcs 00JeBoil 3¢ dexT.
bpagukunun 001aaeT MHCYJIMHONOJOOHBIM JIEWCTBUEM, CTIOCOOCTBYET YCBOCHUIO
TJIIOKO3bl  Mepu(epuYecKiMH  OpraHaMu, MOIYJIHUPYET TMepeAady HEpPBHBIX
umiyiabcoB B LITHC.

KoHeuyHbl#l ypOBeHBb 3HAHUI.

1. K yckopenurw CO3 ne npueoosam:

1)  mnoBblIeHHE conepkaHus puOpUHOTreHa

2)  TOBBIIIEHUE COJACPIKAHUS TTI00YINHOBBIX (hPaKIHit

3)  u3MeHEeHHE B KPOBHM COJCp)KaHHS TaNnTorjio0yiauHa H anbda-2-
MaKporioOyiIrHa

4)  HapacTaHHe B KpOBU KOHIIEHTpAIuU MaTOJIOTUYECKUX
UMMYHOTJIOOyJIMHOB

5)  yBeJMYCHHE KOHIICHTPAIIUH KCSITIHBIX KUCIOT

2. Ilpu muxpocghepouyumose kpusasa Ilpaiic-/[rconca:
1)  cnBuraercs BIpaBo

2)  cIBHTaeTcs BIEBO

3)  TOSBIAETCS HECKOJIBKO IMTUKOB

4)  He MeHSeTCs

5)  Bce OTBETHI MPaBWIBHBIC

3. Hacneocmeennwie oeghexkmovt MeMOPAHbBL IPUMPOYUMOE RPUBOOAM K:
1)  MukpochepouHuTo3y

2)  OBaJOLHUTO3Yy

3)  cToMaToumTo3y

4)  aKaHTOUHUTO3Y

5)  Bce mepevymrciieHHOe BEPHO

4, Ipumpoyumo3,  6bI136AHHLII  NOGLIUWEHHLIM  00pA308aAHUEM
IPUMPONOIMUHA, XAPAKMEPEH ONA:
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AHEMHUM IIPU IEYCHOUYHON HEAOCTATOUYHOCTH
[Momuuuremun

6one3nu u cunapoma NMuenko-Kymunra
TUNIEPTUAPATALIUN

BCE MEPEYNCIEHHOE

/lna onpedenenus Konuuecmea pemuKyi0UUMOE PeKOMeHOYemcs

MemoouKa OKpacKu:

2)

Ha OKPAIIeHHOM CTEKJIE BO BIAXKHOU KaMepe

B IIpOOUpKe

nocyue GUKCAIi METUIOBBIM CITHPTOM

nocye ¢pukcanuu GopMarTuHoOM

B IpOOMpPKE M HA OKPAIICHHOM CTEKJIE BO BJIAXXKHOU KaMepe

Jna 8bIA6/1CHUA 3epHUCMO-Cemyamoil cyocmanyuu

PEMUKYT0UUM 06 PEKOMEHOYEemca Kpacumeb:

1)
2)
3)
4)
5)
7.
1)
2)
3)
4)
5)

8.

OpWIIMAHT-KPE3UIOBBINM CUHUI
azyp 1

azyp 2

METUJICHOBBINA CUHUN

BCE MEPECUYUCIICHHBIC
Yeenuuenue konuuecmea pemuxyioyumos umeem mecmo npu:
arnjIacTUYECKOM aHEeMHUH
TMITOIIACTUYECKOM aHEMUH
reMOJUTHYECKOM CHHAPOME
METacTa3ax paka B KOCTh

BCE IMIEPEUYUCIICHHOE BEPHO

He conpoeoam)aemc;l noeésluieHUEeM KoJjiuuecmea pemuKyjilouumoe

nepughepuueckoii Kposu:

TeMOJIMTUYECKAsT AaHEMHUSI
ocTreMopparndeckasi aHeMus

aHEMUs [IPH JIYIEeBOW 00JIe3HH
Merajio0JiacTHbIe aHEMHUH Ha (POHE JICUCHUS
BCE OTBETHI MTPABUIIHHBIC

Pemuxynoyumo3s ne nabawooaemcea npu:

MUKPOCHEPOIUTAPHON TEMOTUTHICCKON aHEMHH
TaJaCCEMUN

ArIaCTUYECKOW aHEMHUU

MAapOKCHU3MAJIbHON HOYHOW reMOrIOOMHYpUU
BCEX MEPEUYUCIEHHBIX AaHEMUSX
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10.  /JIna pukcayuu mazkoe Kposu ne uUCHONb3YIOMCA:
1)  MeTHIOBBIH criUpT

2)  ¢dukcarop-kpacutens Maii-I proaBanbaa

3)  otunoBsld cupT 96%

4)  osrwiosei ciupT 70%

5)  ¢ukcarop-kpacurens Jlelinmana

11.  Jlna okpacku ma3koe Kposu npumMeHAIOmMca Memoobl:
1) o Hoxty

2) o [lannenreiimy

3)  no PomanoBckomy

4)  Bce MEepeYHCICHHBIC METOIbI

5)  HU OJMH U3 NEPEUUCICHHBIX

12.  TI'emoznooun morcno onpeoenamo memooom:
1)  nonspuMeTpun

2)  ra3oMeTpuu

3)  reMUrIOOHMHIIMAHH/HBIM

4)  BCEMHU NEPEUYUCICHHBIMU METOIaMHU

5)  HU OJWH U3 NMEPEUYUCICHHBIX

13.  Yeenuuenue zemoznoouna 6 Kposu Haoar00aemcsa npu:
1)  OCPBUYHBIX U BTOPUYHBIX IPUTPOIMTO3AX

2)  Merajao0JIacTHBIXaHEMHSIX

3)  reMorioOHMHOMATHAX

4)  rumeprugpatanuu

5)  Bce mepevHcICHHOE BEPHO

14.  Iloo abconromubim Koauuecmeom JHeuKouumoe ROHUMAIOm:

1)  mpoleHTHOE COACp)KAHHE OTACIBHBIX BHIOB JICHKOLIMTOB B
nenkohopmyme

2) KOJINYECTBO JIEUKOIMTOB B | J1 KpoBH

3)  KOJWYECTBO JICHKOLUTOB B Ma3Ke MeprUPEepUICCKON KPOBH

4)  BCe OTBETHI IIPABUIIbHBIC

5)  Bce OTBETHI HCIPABUIIbHBIC

15. Moo «omnocumenvHvim Hellmpoghuiezom» NOHUMAIOM:

1)  yBenaWuYeHWE  TPOIEHTHOTO  COJCPKAHWS  HEHUTPOQWIOB  mipH
HOpPMaJIbHOM a0COJIFIOTHOM UX KOJIHMYECTBE

2)  yBeIWYCHHE MPOIECHTHOTO U a0COIFOTHOTO COJIEPIKaHUs HEUTPOPHIIOB

3)  yBeIWYCHHE WX a0COJIOTHOTO YHCIIa

4)  yMEHBIIECHHUE MPOIICHTHOTO COJCPIKAHUSI HEUTPOPHITOB

5)  Bce OTBeTHI HENIPABWIBHBIC

16. I'em npeocmasnsem co6oii coeouneHue xcenesa c:
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1)  oporomopdupuHOM

2)  KompomoppUpPUHOM

3)  Oeakom

4)  nopdupuHOM U OEITKOM

5)  npotonopdupuHOM U OEIKOM

17.  Iloeblmenue zemamoKpumHoul 6e1UNUHBL HAOIIO0AEMCA NPU:
1)  spurponmTo3ax

2)  aHeMHsXx

3)  rumeprugpartanuu

4)  Bce NepeyrCIIEHHOE BEPHO

5)  Bce mepevrcaCHHOE HEBEPHO

18. IHlokazamens RDW, pecucmpupyemvlit  2emamoiocuiecKumu
AHAIU3aAmMoOpPamu, Ompaxcaem usMeHeHue:

1)  paauyca 3pUTPOIMTOB

2)  KOJWYECTBa SPUTPOLIUTOB

3)  HaCBHIIICHHS SPUTPOLIUTOB TE€MOTTTOONHOM

4)  pa3Iuyus SPUTPOIMTOB 110 00BEMY (AHH3OI[UTO3)

5)  koysnMYecTBa JCHKOIIMTOB B KPOBH

19. Iloocuem mezakapuoyumoe KOCMHO20 M032a Clledyent NPOBOOUMb:
1)  kamepe ['opsicBa

2) kamepe Dykc-PozeHTans

3)  m000i U3 mepeYrCICHHBIX KaMep

4)  ma3ke nepudepruuecKoi KpOBH

5)  cueryMKax KJIETOK KPOBU

20. Cmeonosas kiemka Kposemeopenus 6 noKoe umeem mopghoiozuio:
1)  mamoro aumdoImra

2)  0OnacTHOM KICTKH

3) MOHOIIATA

4)  ¢ubpobmacTa

HU OJTHOT'O W3 IePCUNCIICHHBIX
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