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TEMA: BUOXUMWYECKHE AHAJIM3bI B KJIMHUYECKOW MEJUIVHE.
METO/Ibl KINHUYECKOW BUOXUMU M.

OcHoBHbBIE BONPOCHI TEMBI.

1)  MecTo KIMHUYECKOH OMOXMMHUU CPEIu IPYruX MPHKIATHBIX KIWHU-
YEeCKUX AUCIUILINH

2)  IlpumeHeHne OMOXMMHYECKMX aHAJIW30B (CKPUHHHT, MOHHUTOPHHT,
JIMarHo3, MPOTHO3)

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

4)  TlonsTne 0 OMOXMMHYECKUX CTaHIApTaX M KOHTPOJE KadecTBa OWO-
XHUMHUYECKOTO MaTepuaia

5)  JlaGopaTopHble METOJBI OLICHKH OCIKOBOro oOMeHa (a30ToMeTpHue-
CKHE, TPAaBUMETPHUUECKHE, «IIPEIUMUTAIMOHHBIE)», CIEKTPOPOTOMETPUUIECKUE, Pe-
(dpakTOMEeTpUUYECKUE, KOTIOPUMETPUUIECKHUE)

6)  JlabopaTOpHbIC METO/IbI OLICHKU (PePMEHTATUBHOTO OOMEHA

7)  JlabopaTOpHbIC METO/IbI OIICHKH TUTMEHTHOTO OOMEHA

8)  JlaGopaTopHbie METO/IbI OIICHKU YIJIEBOJHOTO OOMEHA

9)  MeToabl onpeaesieHUs MOKa3aTeei JTUMUIHOTO OOMeHa

10) JlaGopaTopHbIe METO/BI OLIEHKH KHCIOTHO-OCHOBHOT'O COCTOSHUS

AKTYaJIbHOCTH T€MBI.

Knunnyeckas OM0XuMus - KIMHUKO-AHUArHOCTUYECKask TUCIUILTMHA, KOTOpast
3aHMMaeTCs pa3pabOTKON U UCTIOIB30BAHUEM CTAaHAAPTHBIX METOI0B AUATHOCTHKH,
a TaKk)Ke OCYIIECTBIISIET KOHTPOJIb 32 TeUeHUEM 3a00J1€BaHUM C MTO3UIINI OMOXUMUMU.
Knunnyeckas OHOXuUMUS SBJISETCS BaXKHEMIIMM  pas3ziesioM  J1labopaTOpHOM
JTUArHOCTUKHA, Hapsay C  KIMHUYECKOW  J1abopaTOpHOW  IeMaToJIOTHEH,
UMMYHOJIOTHEH, KIIMHUYECKON CepOJIoTHEeH W MUKPOOHO - JOTHEH, KIMHHUYECKOU
TOKCUKOJIOTHEH U Nip. [laHHas AUCIUIUIMHA pacroiaraeT crenuduiaeckum Habopom
AHAIMTUYECKOTO O000pYIOBaHUS, MCIOIb3yeT MHOXECTBO JHATHOCTHYECKUX
METOAOB M TO3BOJISIET Bpauyy-KIMHULUCTY OLEHUTh JUArHOCTUYECKH U
IPOTHOCTUYECKH 3HAYMMBbIE HAPYIICHUSI OMOXUMUYECKUX MPOIIECCOB B OpPraHU3Me
gyeloBeka. JTa o00JacTh J1abOpaTOpHOM JAMATHOCTHKK JOCTaTOYHO OYpHO
paszBuBaeTcsi. CoBpeMeHHass KJIMHUYECKass OMOXMMHS TO3BOJISET CYIIECTBEHHO
00JerunTh KBaMU(UIMPOBAHHYIO 1 0OOCHOBAHHYIO MTOCTAHOBKY JMAarHo3a, BEIOOP
JICYCHUS U OIICHKY TIPOTHO3a MPU MHOTHX 3a00JI€BaHUSX.

KnrHrKo-0noXuMHU4YecKre MCCIeT0BAHNS BBITIONHSAIOTCS MPAKTHUYECKH BCEM
narueHTaM. WX TpUMEHSIOT TJIaBHBIM 00pa3oM JUisi TOATBEPXKACHHUS WU
YTOYHEHUS AUArHO3a, XapaKTePUCTUKUA (HOPMBI, TSKECTH TCUEHUS U OMpPeaeTICHUs
nporHo3a Oo0Je3HH, BbIOOpAa STHUOJIOTMYECKOW M MATOTEHETHUYECKOW Tepariuu,
KOHTpPOJISI 32 pe3yJibTaTaMM JICUCHUS], a TaKKe JJisi OOHApyKEHHsI MATOJIOTUU MPU
CKPUHHMHTOBBIX UCCIICOBAHUSIX.

B 3aBUCMMOCTHM OT KIMHHMYECKUX 3a/lad OUOXMMHUYECKHE HCCIIEIOBAHUS
MOTYT MPOU3BOAUTHCS OJHOKPATHO W MHOTOKpPATHO (B JWHAMHKE), a TaKXkKe B
npoiiecce npoBeAeHUs PYHKIUOHAIBHBIX WIN (hapMaKOJIOTHYeCKUX TECTOB



CO CTUMYJSILIMEN WM TOPMOXKEHHUEM STAlOB HCCIEAYEeMOTOo OOMEHa BEIIECTB,
KJIETOYHBIX WJIA TYMOPAJBHBIX PEeaKIUi Tu00 Apyrux (GyHKIHH, BEIpaKEH - HOCTh
WJTU KaueCTBO KOTOPBIX OTPa)KaeTcs B mapaMeTpax onpeaeasieMoro 1abopaTtopHOro
MOKa3aTeJis.

buoxuMudeckre TE€XHOIOTUM PETYISIPHO 00OramiaroTcs HOBBIMU METOIaMU
uccienoBanuid. [loBBIIIICHWE WX YYBCTBUTEIBHOCTH M CHENU(DHUYHOCTH CIIO-
COOCTBYET PpACIHIMPEHHIO OO0BEKTOB OMOXMMHYECKOro aHanu3a. llomumo
TPaAUIIMOHHOTO aHAJIN3a CBIBOPOTKUA KPOBU U MOYHU BCE IIHUPE B AUATHOCTHUECKUX
LEJISX UCIIOTB3YeTCsl KOHJICHCAT BBIJBIXaeMOT0 BO3yXa, BBIMIOTHAS, CJIC3HAS KU/ -
KOCTb, JTUKBOD, KJIETOUHBIE 3IeMeHTHI U Ap. [Ilupokoe BHeApeHNE OMOXUMUYECKUX
aHAJM3aTOPOB MO3BOJISICT MIPOBOJAUTH KOMILIEKCHBIN aHAJIN3 C UCIIOJIb30BAHUEM BCE
MEHbIIIET0 00beMa OMOJIOTHYECKOM TTPOOHI.

IIpeananuTuyeckuii 3Tan OMOXUMHUYECKHUX MCCIeI0BAHNM.

3a60p OMOIOTMYECKOr0 MaTepualia JJis BHITIOJHEHUS OMOXUMHYECKOTO Jia-
OOpaTOPHOTO  MCCIENOBAaHUS  OCYILIECTBISETCS /0 TMPOBEICHUS JIe4eOHO-
JTUArHOCTUYECKUX MEPONPUSITUN WM MMOCTe HEero, BDEMEHHOM MPOMEXYTOK OIpe-
JeseTCs MHANBUIYJIBHO.

B cnywae mpoBenenust 3a00pa OMOJOTMYECKOTO Marepuana y MalUeHTOB,
MOJIBEPTHYTHIX XUPYPTrUYCCKUM M JIPYTUM BMEIIATEIBCTBAM, IS BBITOJTHCHHS
OMOXMMHYECKOTO J1abOpaTOPHOTO HKCCIIEIOBaHUS HEOOXOAMMO YYUTHIBATH Clie-
IYIOIIHNE 00CTOATENhCTBA:

* B IOCJICONIEPALIMOHHOM MEPUO/ie, B 3aBUCUMOCTH OT €ro o0beMa U Xapak-
TEpa, aTakKe BCIEJCTBUE OCTATOYHOTO BIIMSIHUS CaMOTO MAaTOJOTHYECKOTO MpOo-
1iecca, U3MEHEHUs Pa3IMYHbIX MTOKa3aTeel )KU3HEACTEIbHOCTH OPTaH3Ma MOTYT
COXPAHSTHCS OT HECKOJIbKUX JTHEH 70 TpeX HeJeb;

* mocie WHGY3UW BHYTPUBEHHBIX BOJHBIX pPACTBOPOB BEIIECTB 3a00p
oOpasiia KpoBH y MaIMeHTa I0JKEeH OBITh OTCPOUYEH HE MeHee YeM Ha 1 vac;

* 1ocie UHQPY3UU )KUPOBOI IMYILCUU - HE MEHEE, YeM Ha § 4acoB.

Cy1iecTBeHHOE BIMSIHUE HA PE3YIbTaThl FOMOXUMUYECKOTO UCCIIETOBAHUS
OMOJIOTUYECKOTO MaTepHalia OKa3bIBAIOT YCJIOBHS MEPUOAQ, MPEIIISCTBYIOMIETO
3a00py y manueHTa oopasma ouosorundeckoro Marepuana. C 3Toi 1eabpo B 00s13a-
TETHLHOM TOPSIIKE YUUTHIBAIOTCS CICAYIONINE (aKTOPHI:

* ne4eOHO-TMarHOCTHYECKUE MPOIEAYPHI, MPOBOJIUMBIE MANMEHTY (MHBEK-
1, uHGy3un, TpaHcPy3un, BBEICHHE PEHTTCHOKOHTPACTHBIX CPEJCTB, HMMYHOC-
UHTUTpadus, AUAINA3, YHIAOCKOIMUYECKOE HCCIICOBAaHUE, ONEPATUBHBIC BMEIIa-
TENbCTBA, (PU3HOMPOIICTYPHI, METOIbI (PYHKITMOHAIBHON JUATHOCTHKH );

* BO3JICHCTBUE MOHU3UPYIOMIECTO U3ITYICHUSI B aHAMHE3€ TAI[UeHTAa;

* Ha3HAYCHHWE MAIUEHTY JICUEOHOTO MUTAHUS C YIETOM TSKECTU COCTOSHUS
Y HAIMYUS XPOHUYIECKOTO 3a00IeBaHUS.

B ciyyae nmpoBeaeHus 3a00pa OMOJIOrMYECKOr0 MaTepHaia y MaiueHTa, Mo
JY4arollero JeKapCTBEHHbIE CPEJICTBA C YUETOM HUMEIOLIErocs: 3a001eBaHusl, Bpay
CTIIEIUAIHICT, OKA3bIBAOIINA MEIUIIMHCKYIO IOMOIIIh MAIUCHTY, 0053aH OTMEHUTH
3a 2-3 CyTOK JIeKapCTBEHHBIE CPEJICTBA, HA3HAUCHHBIC MAIMEHTY U CIIOCOOHBIE 1O
BJIMSITH HAa PE3yIbTaThl TJAOOPATOPHOTO UCCIICTOBAHUS, €CITH OTMEHA JIEKAPCTBEH



HOTO CpEeJCTBAa HE YXYAIIUT COCTOSHUE MarenTta. [Ipy HeBO3MOKHOCTH OTMEHBI
MAIMEeHTY JIEKAPCTBEHHBIX CPEJCTB, UCIOJIB3YEMBIX B MPOIECCE OKA3aHUS MEIHU-
[IUHCKOW TTOMOIIH, IPU UHTEPIIPETAIINH JTa00PATOPHBIX UCCIECIOBAHUHA HEOOXOIU-
MO YYUTHIBaTh MX BIUSHUE HA JOCTOBEPHOCTHh MOJYYEHHBIX pe3ynbTaToB. llpum
3TOM 3a00p 00pa3iia KPOBH JIOJKEH ObITh MTPOU3BEACH /10 IPUEMa OUEPETHON JTO3BI
JIEKapCTBEHHBIX CPEJICTB.

B GiiaHke-HanpaBiieHUH, COMPOBOKIAIOIIEM JOCTABKY OMOJIOTMYECKOro Ma-
Tepuaja B KIMHMKO-IHAarHOCTHYECKYIO JIabOpaTopHio, B 00s3aTEIBHOM IMOPSAKE
yKa3bIBAIOTCS JIEKAPCTBEHHBIE CPEJICTBA, MPUHUMAEMbIe MAIMEHTOM, KOTOPBIE MO-
T'YT TIOBIHUSTH HAa PE3YJIbTAThI UCCIICTOBAHHIA.

3a00p KpOBH y MAIMEHTa, KOTOPOMY MPOU3BEJCHO BHYTPUBEHHOE BBEICHHE
JIEKapCTBEHHOTO CPEJCTBa, MPOBOJUTCA TOCIE 3aBepuieHUst a3bl ero pacmnpese-
neHus, yepe3 1-2 yaca, ¢ o0s3aTeNIbHBIM YKa3aHHEM B OJlaHKe-HamlpaBJICHUU Ha
OnoxumMuyecKkoe J1abopaTopHOE HCClIeJOBAaHNE BPEMEHH MOCe MpueMa nociaeaHen
7103bI JICKApPCTBEHHOTO CPEJICTBA. B cilydae BHYTPHBEHHOTO BBEJICHUS JICKAPCTBEH-
HBIX CPEJICTB W3 TPYIIIBI CEPJCYHBIX TIMKO3UIOB, 3a00p KPOBH MPOBOJIUTCS Yepe3
6-8 yacoB mocie Hero.

Ecnu HeT cnenuanbHBIX YKa3aHHd, ISl TUTAHOBBIX OMOXUMHUYECKHX HCCIIe-
JIOBaHUI KpOBb 3a0MPArOT U3 BEHbI YTPOM (MexXIy 7 U 9 yacamu) HaToak (depes
8-12 wacoB mocJie mocyieJHEeTo MpremMa nuiin). B cirydae mpoBeAeHUS KITMHIYECKIX
1a00paTOPHBIX MCCIIETOBAaHUN KPOBU B MHOE BPEMsI CYTOK, B OJIaHKE- HaIllpaBJICHUU
yKa3bIBaeTcs IEpUOJ BPEMEHH, MPOUIEAIIUI MOocie MOCIEAHEr0 IpHUMa IHIIU
(mocne enapl B KPOBU IMOBBILIAETCS COJAEpPXKAHHE TJIFOKO3bl, XOJECTEPHHA,
TPUIVIMLEPUIOB, Kelle3a, HeopraHudeckux QocdaroB, amuHOKHCIOT). Bo
BHUMaHHE TOJKHBI IPUHUMATHCS KOJIeOaHUs COAepkKaHMsI psAa aHAIOrOB aHAJIU-
TOB B OpraHU3Me NalleHTa B TEUEHUE CYTOK.

Cyrounsbie * ko1eOaHNsl 3HAYCHUI KOHIICHTPAIMH HEKOTOPbIX AHAJIUTOB.

AHAJINTBI Makcumym Munumym co- JInana3on koiaedanuii (% ot
COIePKAHUS AepKaHu s CpeIHeyCTOMYMBOI Be-
(Bpemsi CYTOK, | (BpeMs CYTOK, JINYHMHBI)
4achl) 4achl)

AKTI 6-10 0 0-4 150-200%
AnpI0CcTepOH 2-4 12-14 60-80%
I' emornoOun 6-18 22-24 8-15%
Keme3o 14-18 2-4 50-70%
Kamnuii 14-16 23-1 5-10%

Koptuzon 5-8 21-3 18-200%

[TposrakTuH S-7 10-12 80-100%

Penun 0-6 10-12 120-140%

ComaTtoTponuH 21-23 1-21 300-400%
T4 8-12 23-3 10-20%
TectocTepoH 2-4 20-24 30-50%
TCT 20-2 7-13 5-15%
docdop Heop- 2-4 8-12 60-80%




TaHUYECKUU

D03UHOPUIBI 4-6 18-20 30-40%

Bbuoxumuyeckue JjadopaTopHblie TECThI.

buoxumuyeckue nabopaToOpHbIE HCCIEIOBAaHUS IIMPOKO HCIOJB3YIOTCS B
KJIMHUYECKON MPAKTUKE B TEX CIIy4asX, KOrJa B OCHOBE 3a00JIeBaHus JeKaT MeTa-
OosiMueckue HapyuieHus (Hampumep, caxapHbl 1uadeT), MOBPEXKICHUS TKaHEH
(Hanpumep, UHPAPKT MUOKAp/ia), BOCHAIUTEIbHBIE MPOIECChl (HampuMep, peBma-
TUYECKUE 3a00JI€BaHNsA) WM HapyIIeHUs] (PYHKIMI OpraHoOB U TKaHEW (Hampumep,
noyeyHasi HeI0OCTaTOUYHOCTh). B mpakTudeckoil MeauimHe OMOXUMHYECKHE TECThI
UCIIOJIb3YIOTCS IJIs1 PELICHUS CIIEIYIOIINX 3a/1au:

1. CKPUHUHTA - BBISIBIICHUA 00JIE3HU Ha TOKJIMHUYECKON CTa/INH;

2. JUArHOCTUKH - MOATBEPKIAECHUS WIIM UCKITIOUEHHUS TUarHo3a;

3. IpOrHo3a - OMpeAeNiIeHHUs BEIMYMHBI PUCKA pPa3BUTHS 3a00JeBaHUs,
0COOEHHOCTEN TeueHUs 3a00JIEBAHUS U €r0 UCXO/1A;

4, MOHHUTOPHUHTA - HAOIIOACHHS 32 TEUCHHEM 3a00JI€BaHUS WU PEaKIIH-

€liHa JICUYCHHUE.

buoxumudeckuii aHaiM3 KPOBHW MPEANOaraeT HMCCICIOBAHUE PA3TUYHBIX
XUMUYECKUX aHAJUTOB - OEJIKOB, JTUIUOB, YIJICBOJIOB, Pa3IMYHBIX MPOJTYKTOB UX
NpEeBpalleHni, aKTUBHOCTH ()€PMEHTOB HHAUBHUIYAIBHBIX OCJIKOB U AP, UMEIOIINX
KJIIMHAYECKOE 3HAUYCHHE.

MarepuaJj A/l HCCJIeIOBAHUA: CBIBOPOTKA BEHO3HOM KPOBHU.

B3sTe KpoBU MPOM3BOAUTCS HATOLIAK U3 JIOKTEBOM BEHBI B CIIEIIUATBHYIO
BaKyyMHYIO CUCTEMY aKTHBATOPOM CBEPTBHIBAHHUSI.

Buabl npo0upok 1/ B3ATHS KPOBH:

* Bakyymnas cucrema (Oenasi/KpacHasi KpbIIIKa) C aKTUBATOPOM CBEPTHIBA-
HUS,

* Bakyywmnas cucreMa (KOpUYHEBAas/>KENTasi KPBIIIKA) C aKTUBATOPOM CBEP-
THIBAHUS U PA3AEIUTEIBHBIM TE€IIEM.

[TomyueHHast U3 KPOBH CBIBOPOTKA OCTAETCS CTAOMIBHOW B TCUCHHE 7 JTHEH
npu 2-8 °C. ApXUBHpPOBaHHasi CbIBOPOTKA MOKET XPAHUTHCA B 3aMOPOKEHHOM
Bujie npu -20 °C.

» Jlns uccrnenoBaHus ypOBHS TJIMKMPOBAHHOTO T€MOTJIO0MHA HEO0OXO0IuMa
LEIbHASBEHO3HAs] KPOBb, B3SITHUE KOTOPOW MPOU3BOAUTCS B BAKYYMHYIO CUCTEMY C
antukoaryistitoM K29/ITA nwnun K33/ITA (cupeHeBas KpblllIKa MMPU UCIIOJIb30Ba-
HUM TpoOHpok Tria Vacutainer, kpacHas KpbIiika jiist mpodupok tuna Monovette).
[Tony4yeHHast KpOBb MOXKET XPAaHUTCS IPU KOMHATHOW TemIeparype - 10 6 4acos,
npu temrepatype 2-8 °C - He 6onee 24 gaca.

HccnenoBanne akKTUBHOCTH (pePMEHTOB.

AKTHBHOCTh (PEPMEHTOB ONPENETSAETCS C JUATHOCTUYCCKUMHU LEISIMU TIpe
MMYIIECTBEHHO B CBHIBOPOTKE KpOBHU. bosblias yacTh ()EpMEHTOB B KPOBHU - ITO
TKaHeBbI€ ()EPMEHTBHI, MOMA/IAI0IIUE B KPOBb B PE3YJIbTATE Pa3pyILICHUS KIETOK, I1e
nx koHueHtpauus B 1000-10 000 BeImie, yem B kpoBU. B HOpME B CHIBOPOTKE KPOBH
PETUCTPUPYETCS TOJBKO OYEHb HE3HAYUTEh




Hasi aKTUBHOCTh pepMeHTOB. [[pruriHaMy MOBBINIEHUS] AKTUBHOCTH (DEPMEHTOB MPU
MATOJIOTUH SABJISIOTCS:

* MpsIMOE MOBPEXKJICHHE KIETOYHBIX MeMOpaH (BUpycaMu M XMMUYECKUMU
COCJTMHECHUSMHU );

* THUIIOKCHS, aHOKCHS U UIIIEMUS TKaHEH;

* TIOBBIIICHHBIM CUHTE3 B TKAHSIX (POCT 37I0KaYE€CTBEHHOM OITYXOJIN ).

B chIBOpOTKE KpOBH OMPENENSIOT TPU OCHOBHbBIE TPYMITBI (DEPMEHTOB: BHYT-
PHUKIIETOYHBIE, CEKPETOPHBIE U IKCKPETOPHBbIE. BONBIIMHCTBO (DEPMEHTOB SBIISIOT-
Csl BHYTPUKJICTOYHBIMU, B 3aBUCUMOCTH OT JIOKAJIM3AI[M1 OHU Pa3/IeIIIOTCS Ha:

* Hecnenuduueckue GepMeHTHI, KOTOPbIe KaTaTU3UPYIOT OOIIHUe I BCEX

TKaHehpeaknuu oOMeHa W  HaxoAsITCsi B  OOJBIIMHCTBE OpPraHOB U
tka"eiHanpumep, ACT, AJIT, JIAI', amunaza, numnasa u ap.);
. opraHocrnenupuyeckue, MPUCYTCTBYIOT TOJIBKO B OMPEICICHHOM THUIIE

TKaHEH WM OpraHe B BBICOKOW KOHIEHTpaiuu. [loBblllieHHEe B KPOBU YPOBHS
opranocrnienuduyeckoro GepMeHTa YKa3bIBaeT MPEXKJE BCErO0 Ha TOBPEKIICHHE
KJIETOK TOW TKaHWU, B KOTOPOW ITOT (EPMEHT TMpEeJCTaBlIeH B HaUOOJbIIEM

KOJIMYECCTBC.

Cneunduanocts GepMeHTOB I JTUATHOCTHKH NATOJIOT M.

depMeHT Opran HATHOCTHYECKOE 3HAYEeHHE
a-aMmJia3a [ToxenyaoyHas kees3a OcTpblii MAHKPEATUT, OTUT
AJIT [Teuenn 3abosieBaHMS TAPEHXUMBI
MCYCHU
ACT MI/IOKap,ZI, IICUYCHb I/IH(l)apKT MHOKapJa,
3a00JIeBaHUS TTAPEHXUMBI
MEUCHU, TOPAKEHHUS CKEJIETHBIX
MBIIIII]
ITT [leyenn [laTosorus x€rue BIBOIAIIINX
MyTeM, aJIKOTOJINU3M
KK CKeJeTHbIC MBIIIIEI, cepate, [MHbapkT Muokapaa, mopaxeHus
rJ1aKUE MBIIIIIBI CKEJICTHBIX MBIIIII]
Ko [IpocTara, KOCTHAs TKaHb AzleHoMa, paK IIpoCTaThl,
MeTaboIMIecKre 3a00JIeBaHUS
KOCTHOW TKaHU
JIAT [leuenb, cepale, CKeIeTHbIe  [3a00JIEBaHMs TAPEHXUMBI
MBIIIIIIBI, SPUTPOIUTHI, neyeHu, HpapKT MUOKap/a,
TPOMOOIUTHI, TUMbaTHIECKUE FeMOIN3, Hed(DPEKTUBHBIN
Y3JTbI DPHUTPOITI0I3, TUMQPOMBI
JIunaza [lopxkenyaouyHast xeses3a OcTpblii MAaHKPEATUT
XonuHactepasa [[leueHp OrpaBienus
dhocdopopraHnIeCKUMHU
COCIMHEHHSIMU, 3a00ICBaHUS
MapeHXUMBbI ICYECHU
10 () Ileuenp, KOCTHAS TKaHb, MeTtabonmdeckue 3a001¢BaHUS
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KHMIIICYHUK, TTOUKH KOCTHOM TKaHH,
renaToOuInapHas IaToJIOTHsI

CexpeTtopHbie pepMeHTHI (TICEBIOXOIMHACTEPA3a) CUHTE3UPYIOTCS B MIEUCHU
U MOCTOSIHHO BBICBOOOXIAIOTCS B I1a3My. X aKTUBHOCTh B CBIBOPOTKE KPOBU
BBIIIE, UEM B KJIETKaX WM TKaHSAX. B KIMHUUECKON MPAaKTUKE OHU MPEICTABISIOT
UHTEpEC, KOrJa UX aKTUBHOCTh B CHIBOPOTKE KPOBU CTAHOBHUTCS HMXKE HOPMBI 3a
cYeT HapyleHust GyHKIIMU TIEYCHHU.

DOKCKpeTopHble (GepMEHTBHl O00pa3yloTCsl OpraHaMH MHUIIEBAPUTEIBLHON
cUCTEeMbl (MOJKETYIOYHON JKENe30M, CIU3UCTOM O0O0OJOUYKON KHUIIEYHHUKA,
NEYEHBIO, JMUTEIIUEM >KEeMYHBbIX myTei). K HUM OTHOCSTCS a-amuiiasza, JiMmasa,
menounast ¢ocdaraza (ILID) u ap. B HOpMe UX aKTUBHOCTH B CHIBOPOTKE KPOBHU
HU3Ka M 1nocTossHHa. OJIHaKO MpH MATOJOTUH, Korja OJIOKWpOBaH I000H u3
OOBIYHBIX MYTEH UX IKCKPELUH, aKTUBHOCTh ITUX (DEPMEHTOB B CHIBOPOTKE KPOBHU
3HAYUTENILHO YBEJIMUHUBACTCH.

EauHnubl aKTUBHOCTH (DEPMEHTOB.

3a eMHMIY aKTUBHOCTH JIIOOOTO (pepMeHTa B JaOOPAaTOPHON TUATHOCTUKE
MPUHUMAIOT TO KOJIMYECTBO, KOTOPOE B ONTHUMAIBHBIX YCIOBUSIX KAaTaJIM3UPYET
npespaienre 1 cyoerpara B 1 (Mxmons/ mun) npu t°=37 °C. ITpu 3T0M 06BeMHast
aKTUBHOCTBH (pepMeHTa BhIpaxkaeTcsi kak ME/n (wnu En/n), ynenbHasi akTUBHOCTb -
kak ME/mMr 6ernxa.

AcnapratamuHorpancgepasa (ACT).

Pegepenmuvie senuuunvr akmusnocmu ACT 6 cvigopomre: 0-5-40 Eo/n.
Onpenenenne axktuBHOCTH ACT HMCHONB3YIOT 17 BBISBICHHUS WU OLICHKHA BBI
PaXEHHOCTU LUTOJUTUYECKOTO CHHJpPOMA IpPU TUATHOCTUKE U MOHUTOPHUHIE 32
OoneBaHUM TMeyYeHu, cepana. TecT UCMONb3YIT BMECTE C OMNpeeIeHueM aKTUBHO
ctu AJIT.

AxtuBHocTh ACT moBeitieHa y 93-98% mnannentoB ¢ nHGapKTOM MHOKap 1a
(MM) B 2-20 pa3. Ilpu UM ACT mnoBsImaeTcss B CBIBOPOTKE uUepe3 6-8 4, Mak
CHMaJIbHOM aKTUBHOCTH OHa JOCTHUTAeT uepe3 24-36 4 U CHUXKAETCS 10 HOPMAJIb
HOTO YpOBHS K 5-6-My nnio. Pacmupenue 30HbI HH(MApKTa TPUBOJAUT KO BTOPOMY
IIUKJTY TIOBBITIICHUS! akTUBHOCTHU. CTenieHb moBbIieHus akTuBHOCTH ACT siBnsiercs
MEpOM MacChl MUOKapAa, BOBJICYCHHOW B IMATOJOTHMYECKUU mpouecc. MHorma ak
TuBHOCTH ACT moOBBITIIaeTCS €I11e 10 BOSHUKHOBEHUS AJIEKTPOKApIUOTpadhuueCcKux
npu3HakoB UM, a oTCyTCTBHE CHIDKEHHs €€ YpOBHs mociie 3-4-ro gHs 3a00jeBa
HUS POTHOCTUYECKU HEOJIArOMPUSITHO.

[Tpu crenokapauu aktuBHOCT, ACT, Kak MpaBWIIO, OCTaeTCs B Mpejenax
HOopMBI. OnHako noBeimieHne ACT oOHapyXHBAIOT TIpH TSKENONH (hopMe KOpOHAp
HOI HEJIOCTATOYHOCTU B MEpBble 24 4 mocie npuctyna (HopMaiu3alus MpoUcxo
JUT Ha 2-1, pexe 3-i JeHb oCcIie MPUCTYIIA), a TAKKE MPU JJTUTEIbHBIX TPUCTY MaxX
NapOKCU3MaIbHON TaXUKAPIUU.

ACT moBbIIaeTcss Takke MPU OCTPOM TE€MATUTE U APYTHX TSKEIBIX MMOpa
KEHHUAX TernaToUTOB. YMEPEHHOE YBEIUUYCHUE HAOII0AaeTCsl IPU MEXaHUYECKOU
KENTyXe, y MalMeHTOB ¢ MeTacTa3aMH B medeHb u uuppo3oM. Koadpduument /e
Putuca, T.e. otHomenue ACT/ACT, B Hopme paBHoe 1,33, mpu 3a0oJjieBaHUSIX
MIEYEHU HUXKE ATON BEJIMYMHBI, a MIPU 3a00JI€BaHUSIX Cep/Ilia - BBILIE.
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AJITOPUTM /ISl IPUHATHA KJIMHUYECKUX PelIeHUI PU YCTAHOBJICHHUHU
3THOJIOT MU MOPAKEHUS NEYCHH 10 3HAYCHHUI0 aKTUBHOCTH ypoBHs ACT.

‘ Knmuanueckue JaHHBIC O TOBPCIKACHUU IICUCHU ‘

‘ Onpenenenne aktuBHOCTH ACT B CBIBOPOTKE \

‘ AktuBHOCTh ACT B CHIBOPOTKE MOBBIIIEHA \

L

Ha

Ik

L

Il

B 2 paza o cpaBHEHHIO C
BEPXHHUM TIpeesioM pede-

PEHTHOI'O 3HAYCHHA

B 5 pa3 mo cpaBHEHHIO C
BEPXHHUM TIpeniesioM pede-

PEHTHOI'O 3HAYCHUA

B 10 pa3 no cpaBHEHHUIO C
BEPXHHUM TIpeniesioM pede-

PEHTHOI'O 3HAYCHUA

1L

1L

ags

AJIKOTOJIN3M

IlepBU4HBIN cCTEAaTOHEKPO3
bunmapnsiil nuppo3

’KupoBas nedyeHnb

JlexkapcTBeHHBIN X0JIeCcTa-
TUYECKHUH TeMaTuT, IUPPO3

B 20 pa3 o cpaBHEHHIO C
BEPXHHUM IIpeiesioM pede-

PCHTHOI'O 3HAYCHUS

B 50 pa3 no cpaBHeHHIO ¢
BEPXHUM Mpenenom pede-
PEHTHOTO 3HAYEHHS

—

B 100 pa3 no cpaBHEeHMIO C
BEPXHHM IIpeJiesioM pede-

XOJ'IGI[OXOJ'II/ITI/IEB,

-------- » | 310xauecTBeHHAs OOTYpallMOHHAS KENTyXa,
WHubeknoHHbI MOHOHYKIIE03

HeKapCT BCHHOC MOPAKCHHEC KJIICTOK NMCHYCHH

> OcTpble BUPYCHBIE T€MIaTUTHI
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B xiMHHYECKON NPAaKTUKE HAIIO IIUPOKOE NPUMEHEHUE OJHOBPEMEHHOE
onpenenenue B KpoBu akTuBHOCTU ACT u AJIT; mockoiibKy OHO HaMHOTO UH(MOP
MaTUBHEE C KIMHUYECKOW TOYKU 3peHHs (MO3BOJSET CYAUTh O JOKaIu3aluud U
[IyOUHE MOPaKeHHUs, aKTUBHOCTHU MPOIIECCa U MPOTrHO3UPOBATh UCXO] OOJIE3HN).

AnannHamuHoTpancdepasa (AJIT).

Pegepenmnvie enuuunvt akmuenocmu AJIT 6 coigopomre: 0-1-40 Eo/n. AJIT
COIEPKUTCA B CKEJIETHOU MYCKyJaType, IeYeHU, cepAle. B cepieuHon MBIIILE e
3HaunTeNbHO MeHble, yeM ACT. Cambix 60ibimux KoHieHTpauuit AJIT nocturaer
B nieueHu. [ToBwienue aktuBHocTH amMmuHoTpancdepas (ACT u AJIT) B 1,5-5 pa3 no
CPaBHEGHHMIO C BEpPXHEW TpaHMIICi HOPMBI PACCMAaTPUBAIOT KaK YMEPECHHYIO
runepdepmentemuto, B 6-10 pa3 - kak runeppepMeHTEMUIO CPEIHEH CTEeNeHU,
o6onee ywem B 10 pa3 - kak BbICOKyto. CremneHb TNOJbeMa AaKTUBHOCTH
aMUHOTpaHc(depa3 TOBOPUT O BBIPAKEHHOCTU IUTOJUTUYECKOTO CUHIIPOMA, HO HE
yKa3bIBaeT MPSMO Ha IIYOHMHY HapyIIEHU cOOCTBEHHO (DYHKIIMU OpraHa.

IIpu M nossimienrie akTUBHOCTU AJIT B CHIBOPOTKE KPOBHU BBISBISETCS B
50-70% cnyuaeB, yarie nNpu OOIIMPHBIX HEKPO3axX cepaeyHou Mbimibl. Hanbosb
miee yBenudeHue aktTuBHOCTH AJIT ormedaercss B ocTpoit (aze, mocturas B cpei
HeM 130-150% ot HOpMBI B 3amMeTHO ycTynaeT TakoBomy ACT, cocTapistomeMy B
cpeaneM 450-500% oT HOpMBI.

[Ipu 3aboneBaHUAX TMEUEHH TPEXJAE BCEro W HamOoJiee 3HAYUTEIBHO 10
cpaBHeHuto ¢ ACT usmensiercst aktuBHocTh AJIT. Ilpu octpoMm rematute, HE3aBU
CUMO OT €ro STHOJIOTHM, AaKTHBHOCTh aMHHOTpaHcdepa3 TMOBBIIIAETCS Yy BCEX
6ompHBIX. Oco0eHHO u3MeHseTca akTuBHOCTh AJIT, comeprkaiieiicss B IUTOILIA3 Me,
YTO CIOCOOCTBYET OBICTPOMY BBIXOJY €€ M3 KJIETKH U MOCTYIUICHHIO B KPOBS HOE
pycio, noatomy AJIT - Gosiee YyBCTBUTEIBHBIN TECT PaHHEH TUarHOCTHUKU OCTPOTO
renatuta, yem ACT. Ilepuoa momypacnaga AJIT okomno 50 u. ACT pac mosoxeHa
IPEUMYIIECTBEHHO B MUTOXOHIpUAX, NIEPUO/] MTodypacnaaa okoiyio 20 4, pearupyet
Ha Oojiee TsDKeNble MOBPEXKACHHS remnaroruta. [Ipu ocTpoM BUPYCHOM TemaTHTE
AJIT u ACT nosbrmarores 3a 10-15 qHel 10 MOSBICHUS )KEITYXH MIPU TenaTuTe A,
Y 32 MHOT'O HEJeIb P renaTuTe B, mpuyeM MoBhIIAI0TCS OHU OJJHO BPEMEHHO, HO
AJIT - 3naumtenbHO Oosbiie. [Ipy TUNMYHOM TEYEHHH BUPYCHOTO TEMATHTA
aktuBHOCT, AJIT nmocturaer makcumyma Ha 2-3-ii Hepene 3a0oisieBanus. Ilpu
OylaronmpuATHOM ero TeueHnu akTUBHOCTH AJIT Hopmanusyercs depes 30-40 cyr,
aktuBHOCTE ACT - uyepe3 25-35 cyr. IloBTOpHOE MM Tporpeccupyroliee IMo-
BBHIIIICHHE aKTUBHOCTH aMUHOTpaHc(epa3 CBUIETEIHCTBYET O HOBOM HEKPO3€ WITU
peuuarBe O0O0Je3HU. Y UIMHEHUE MEPUOa MOBBIINIEHHON aKTMBHOCTH aMHHOTPAHC-
depa3 JgacTo CIy>KUT HEOJArOMPUATHBIM TPHU3HAKOM, TaK KaK MOXKET CBUJICTEIh-
CTBOBATH O MEPEX0JI€ OCTPOro MPOIecca B XPOHUUECKHUH.

B octpom mepuoae BupycHOro rematuta mpH Beex Gopmax, KpoMe TIKEIOH,
kodpunment Jle Putuca komebaercsa ot 0,55 mo 0,65 mpu TsDKEIOM TEUYCHHH 3a
O6oneBanus 3TOT kKodhduimeHT coctaisieT B cpeanem 0,83, uto oTpakaer Oonee
3HaYuTeNbHOEC  moBbImeHWe  aktuBHOocTH ACT. B nuddepeHumanbHo-
JMArHOCTUYECKOM OTHOIIEHUH UMEET HEKOTOPOE 3HAYEHUE TO, YTO MPHU AJIKOTOJb-
HBIX MOPAXKEHUSX IEUYECHH, B MPOTUBOIOJOXKHOCTh BUPYCHBIM, XapaKTEpHO Ipe-
UMyIecTBeHHOe moBbIeHne akTUBHOCTH ACT u ko durmenta Jle Putuca 6o-
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nee 2. Jliist XpOHUYECKUX TENaTUTOB XapaKTEpHA YMEPEHHAs U CPEIHSSA TUIIep-

depmeHTEMUS.

IIpu nareHTHBIX (hOpMax LUPpPO3a MEUEHU MOBBILIEHUS AKTUBHOCTH (ep-
MEHTOB He HabOmronaercs. [Ipu akTUBHBIX (popMax CTOMKHNA, XOTS U HE3HAUUTENb-
HBIM MOJbEM aKTUBHOCTH aMUHOTpaHcpepas3 BcTpeuaercs B 74-77% cinydaes.

AJITOPUTM J1a00PATOPHO AMATHOCTHKH NPUYMH IOBBINICHUS AKTHB-
HOCTHM TPAHCAMHUHA3.

AxktusHocts ACT u AJIT B chiBopoTke Gonee 40 Ea/n

- L

Onpenenenne axtueHocTy KK B ceiBOpOTKE

s

Na AxrusrHocts KK B criBOpOTKE Donee Het
180 En/n
0 " " Onpenenenune
CTpoc Adpapir AapiT OunnupyonHa
noBpesKae- MO3ra MUOKapaa
B CHIBOPOTKE
HHE MBI
v v
¥ v v
Onpenenenne yposus TponoHuHa T(1) B chiBopoTke q;) z
3 =
S o
/ \ = 2
el P
Tponouun T(I) Tpononun T(I) Lé 3
NOBbIIEH HE NOBbIILEH =3 =
= =
‘ ¥ & .
Hudapxr Octpoe nospe-
MHUOKapaa AKIOEHHWE MBI
u/umm UM S
=
5 2
HOTICHS
@ Gonee =
NevyenHy [ Sm— HET A H,:I " e O
300 En/n >
[4=4
| ! ¥ :
P
o
H3menenus B Ouonrare I JA S
. 4
MexaHuueckan xKentyxa
A 3 HET

BupycHpiii renatuT, XpoH. NATONOTHS ICUCHMH,
JlexapCTBCHHOS/ TOKCHYECKOS/ATKOTOTBTOE MOPANE HHE
Mudunsrparrensie sabonesanna

G

Hanonatideckoe NoBbillie-
HHE AKTHBHOCTH
ACTuw ANT




[ToBbimenne aktTuBHOCTH AJIT m ACT MoxkeT OBITh BBISIBICHO Yy TMpak
TUYECKHU 3J0POBBIX HOCUTENEH MOBEPXHOCTHOIO aHTUIeHa rematura B, uto yka
3bIBa€T Ha HAJIMYME BHEIIHE OECCUMITOMHBIX AKTHUBHBIX IMPOILIECCOB B IEUYEHHU.
AxtuBHoctb ACT u AJIT, a Takxke menounoit ¢pocdarasel (I11D) noseiiia ercst mpu
pa3perieHu XpOHUYECKON CepeUuHON HeTO0CTaTOUYHOCTH (MUK OOBIYHO Ha 3-i-4-e
CYTKH).

JlakraTneruaporenasa (JIIAI).

Pegepenmuvie genuuunvt akmusnocmu JIJ[I' 6 coieopomre 120—480 Eo/n.
HauGonpmas axtuBHocTh JIJII' oOHapyxkeHa B TMOYKaX, CEPACYHOW MBIIIIIE,
CKEJIETHOM MYyCKyJarype u neueHu. JIJII' conepKurcs He TONBKO B CBIBOPOTKE, HO U
B 3HAUUTEJIBHOM KOJIMYECTBE B APUTPOIMTAX, MOITOMY CHIBOPOTKA JJISI UCCIEAO
BaHUs JJOJKHA OBITH 0€3 CJe10B reMoJIn3a.

BonbpmmHCTBO OpraHoB U TKaHEW YeJIOBEKa COJACPKUT MSATh M30(EPMEHTOB
JIIT. Xapakrep uzodepmentHoro cnekrpa JIJII' u Tum oOMeHa BeliecTB B TKaHU
KOPPEJIUPYIOT MEXAY co00i. B TKaHAX ¢ MPEUMYIIIECTBEHHO a’pOOHBIM 0OMEHOM
BEUIECTB (cep/ie, Mo3r, Mouku) HauOomnpien JI/II'-akTHBHOCTRIO 00JaAat0T U30-
depmentst JIAI'l u JIAI'2 (unm rugpokcuOyTupaTaeruaporeHasa).B TkaHax c
BBIPOKCHHBIM aHA’pOOHBIM OOMEHOM BeEIIECTB (N€YeHb, CKEJICTHAs MYCKYJaTypa)
npeobnanaroT nzodepmentsl JIJAI'4 u JIJAI'S. B chiBOpoTKEe KpOBU 3I0POBOTO Ue-
JIOBEKa TOCTOSIHHO OOHapy>KMBaroTcsi Bce msaTh u3odepmentoB JIAI'.Mmeercs 3a-
KOHOMEPHOCTh B OTHOIIIEHUH aKTUBHOCTH u3odepmentoB JI/I': aktuBHOCTE JIJT2
> JIA > JIA3 > JIAT4> JIALS TToBpexxaeHrue Toro Wil MHOTO OpraHa u3MEHsIeT
n30()epMEHTHBIN CIIEKTP CHIBOPOTKU KPOBH, IMIPUYEM 3TH U3MEHEHHUs 00YCIOBIICHBI
cnenuukon n30()epMEHTHOTO COCTaBa MOBPEKIECHHOTO OpraHa.

B nmaGopatopuu Hambojee 9acTo OmNpeaenstoT akTUBHOCTH obOmied JIJIT
(cymMmy BceX MaTH n30)epMEHTOB), HO MOTYT OIPEEATh OoJiee crieruUIHbIN IS
cepaeunor MbImibl u3odepment JIAI'1 (rumpoxcuOyTupaTaeruaporeHasa) Wiu
JIAD'S - nns 3a001¢BaHU IICUCHH.

[ToBeimennas aktuBHOCTH JI/[I” B hu3HoI0ornyeckux ycinoBusx HabI01aeT Cs
y OEpeMEeHHBIX, HOBOPOXKIICHHBIX, a TaKXXe€ IOCI€ WHTECHCUBHBIX (PU3MUECKHUX
Harpy3okK.

ITosbimenue aktuBHocT JIJAI' npu UM ormeuaercs yepes 8-10 4 mocie ero
Havana. Cryctst 48-72 4 jocTUTaeTCsi MAKCUMYM aKTUBHOCTHU (TTOBBIIIEHUE OOBITHO
B 2-4 pa3a), U OHa OCTaeTcd yBeJIWYeHHOW B TeueHue 10 cyT. DTU CpoKH MOTyT
BAPBUPOBATH B 3aBUCUMOCTH OT BEJIMYMHBI YYaCTKA MOBPEKACHHONW MBIIILBI CEPA-
na. Ysenunuenue aktuBHoctu obue JIII' y nauuenToB ¢ UM mpoucxoauT 3a cuer
pe3koro noBsbimeHuss JII'l u wactuuno JIJII'2. Y manmueHTOB CO CTEHOKapaueu
noBbIIeHUsT aktuBHOCTH JI/II' HEe HAOMIOMAeTCs, YTO MO3BOJISICT MIPUMEHSTH OIpe-
nenenne JIAI' B mpenenax 2-3 cyT mocie aHTMHO3HOTO MPUCTYIA KaK BBICOKOHA-
JEKHBIA KPUTEPUM OTCYTCTBHS MTOPAKEHUS CEPJICUHON MBIIIIIIBI.

Ymepennoe yBenudenue ooOmiei JIJII' HaGmromaeTcs y OONBITMHCTBA MAId
€HTOB C OCTpbIM KOopoHapHbIM cuHsipoMoM (OKC) (6e3 undapkra), MUOKaApIUTOM, Yy
OO0JIbHBIX XPOHUYECKON CEPJICUHON HEJOCTATOYHOCTHIO, C 3ACTOMHBIMU SIBJIC
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HUSMHU B Te4YeHU. Y OOJIbHBIX apUTMHUEH cepilla ONpeNeNsioTCsS HOPMAaJIbHbIE BE
anuuHbl JI/JII, a mpuMeHeHue SJIEKTPOUMITYJIbCHOW TEpaluu WHOIrAA BEHET K ee
YBEJIUYCHUIO.

Ncrounukom yBenuuenust aktuBHOCTH JIJII" MokeT ObITh JierouHasi TKaHb MPU
smMOomun U uHpapkre gnerkux. Coueranue HopMmanbHOW akTUBHOCTH ACT,
yBenuueHHoOM JIJII' ¥ NOBBILIEHHS KOHUEHTpALUU OWIMpYOMHA MOXKET CIIY>KUTh
JTMAarHOCTUYECKON Tpuaiol Jierounoi amoonuu u quddepennmanuu ee ot M. [lpu
MMHEBMOHUSX aKTUBHOCTb (DEpMEHTA MHOT1a MOKET HE MOBBIIIATHCS.

[Ipu Muonatusx (MblllieuHble TUCTPOGUM, TPABMATUUYECKHUE IMOBPEKICHUS
MBIIII], BOCTIAJINTEIbHBIE MPOLIECCHI, PACCTPOUCTBA, CBA3aHHBIE C SHIOKPUHHBIMHU H
MEeTa00IMUYECKUMHU 3a00JICBAaHUsIMU) OTMeUaeTcs yBenuueHue aktuBHoctu JIJI'; npu
HEHWPOTEeHHBIX 3a00JIEBaHUIX MBI aKTUBHOCTH JI/[I" He moBkIIIaeTCsl.

[Ipu ocTpoM BUPYCHOM TemnaruTe akTUBHOCTh JI/II' B CBIBOPOTKE KpOBHU yBeE-
JIMYEHA B MEPBBIC JHU KEITYIIHOTO NEPUOAA, U NPHU JIETKOM U CPEIHETKEION
dbopmax 3ab0oeBaHMs JOBOJHHO OBICTPO BO3BpaIlacTCs K HOPMAJIbHOMY YPOBHIO.
Tsxensie GOpMBI BUPYCHOTO T€NaTUTa, U OCOOCHHO pa3BUTHE TEYCHOUYHON HEI0C-
TATOYHOCTH, COTPOBOXKIAIOTCS BBIPAXKEHHBIM W 0Oo0Jiee JJTUTEIbHBIM IOBBIIIICHUEM
JIAL. Ilpn MexaHWUYECKOM JKEJITyXe Ha IEPBBbIX CTAAUIX 3aKYIOPKH KEIYHBIX IIPO-
TOKOB akTUBHOCTH JI/I[' B HOpMe, Ha Ooiee MO3MHUX CTaAUSAX HAOII0IaeTCs MOIhEM
aktuBHOCTH JI/II" BCieacTBrME BTOPUYHBIX TOBPEXKACHHUM TTIEUCHH.

Ilenounas ¢ocdarasza (L D).

I® mupoko pacmpocTpaHeHa B TKaHSX, OCOOCHHO B CIM3UCTON 00O0JIOYKE
KUAIIEYHUKA, OCTE00NacTaX, CTEHKAaX J>KEIYHBIX IMPOTOKOB IE€UEHHU, IUIALIEHTE U
JIAKTUPYIOIIEH MOJIOYHOW Xeje3e. B ChIBOPOTKE KPOBU MOXKHO OIPEICIIUTh aK-
TuBHOCTH 00mIel I[P (ee Ha3BIBAIOT MEUYCHOUYHOM), a TaKXKe OTIAEIHLHO aKTHBHOCTH
KOCTHOW M MHTECTUHAJIbHOU (kumieyHoi) [ID.

PedepenTHbie BeiuunHbI AKTUBHOCTH LII® B CHIBOpOTKE KPOBM.

Bo3pacTHas rpynna O6mas 1P (Ea/n)
HoBopoxaeHHbBIE Menee 420
Jletn Menee 480
B3pocibie Menee 150

[IpumepHo mumb y 65% rocnuTaau3upOBaHHBIX MAIMEHTOB BBICOKAs aK
tuBHOCTH II[® oOycrnoBiena 3aboneBanusiMu neuenn. AktuBHocTh LD Hambonee
YacTO MOBBIIIAETCA BCIEICTBUE MOBPEXKIACHUS WIH ACCTPYKIMHU TENAaTOLMTOB HIIN
HapylIeHUs] OTTOKa kenuu (xosiecta3). Hekpo3 medeHOUHbIX KJIETOK Kak MpUYMHA
noBbIIeHUsT akTUBHOCTH II[MD wurpaer Beayulyr poyib MPU BUPYCHBIX U aAyTOUM
MYHHBIX T€laTUTAaX, TOKCUYECKUX U JICKAPCTBEHHBIX MOBPEKICHUSAX MEYEHU. XO-
JIeCTa3 KaK MPHUYMHA TMOBBILIECHUA aKTUBHOCTH [I[® B KpoBM pa3BUBACTCS NpPHU BHE-
MEYEHOYHON OOCTPYKLMH >KEITYHBIX MPOTOKOB HANpUMEpP, MPH 3aKyNOpKE KaMHEM
WJIU Pa3BUTHUU MOCJICONEPALIMOHHON CTPUKTYPHI), CY’)KEHUU BHYTPUIIEUEHOUYHBIX
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MPOTOKOB (HampuMep, MpH NEPBUYHOM CKIIEPO3UPYIOIIEM XOJIAHTUTE), MOBPEXK/IE-
HUU 5KETYHBIX TPOTOKOB (HApUMep, NPy NEPBUYHOM OMIHMAPHOM LIUPPO3€E NIEUECHN)
WIN HAPYIIEHUH TPAHCIIOPTA KEITYM Ha YPOBHE MEJIKMX KETYHBIX MPOTOKOB (IIPU
MPUMEHEHUH Psi/ia JIEKAPCTBEHHBIX MPENapaToB, HAIpUMEp, XJIoprnpoMasu- Ha). B
psae ciydaeB akTUBHOCTH [1[®D moBbIaeTcst npu 0AHOBPEMEHHOM JIEWCTBUU 000UX
MEXaHU3MOB MTOBPEXKICHHUS.

VY 30% enTymHbIX NAaIUEHTOB C LUPPO30M NEYEHHU BBISBISACTCS YBEINYE
Hue aktuBHOCTH LL[®D. [ToBbimenue aktuBHOoCTH LD Habmonaercsa y 90% 0omb HbIX
NEepPBUYHBIM PAKOM I€YEHW M TpPH MeTacra3ax B IeuYeHb. Pe3ko Bo3pacraer
aktuBHOCTh LI{® mpu oTpaBieHUAX alkorosem Ha (OHE XPOHUYECKOTO aJIKOro
mu3Ma. OHa MOXKET MOBBIIATHCS MPU MPUEME JEKAPCTBEHHBIX CPEACTB, 00Jaaaro-
MIMX TenaToTOKCHuYecKUM 3P ¢heKToM (TEeTpalMKINH, Mapaneramon, GpeHamneTut, 6-
MEPKaNTOMypuH, canuuuiaTtsel U 1p.). [Ipubnuszurensno y 50% nanueHToB C WH-
(eKIMOHHBIM MOHOHYKJIE030M Ha 1-0il Hejene 3a00JieBaHMsSI OTMEUAETCS TOBBI-
mieHue aktuBHocTy 1I[D.

3aKynopka BHENEYEHOYHBIX JKETYHBIX MPOTOKOB COIMPOBOXKIACTCS PE3KUM
yBenuueHueMm akTuBHOCTH II[D. Ilpu Tsxkenolr oOCTPYKTUBHOM JKENTyXe aKTHB
HOCTh 1@ B CHIBOPOTKE KPOBH MOKET MPEBBIIIATH BEPXHUI TIpeies Hopmbl B 10 pa3
u Ooree.

VY JKeHIIMH, TPUHUMAIOIINX MPOTUBO3a4aTOUHbIE MpenapaThl, COAepKaIIne
ACTPOTE€H U MPOreCTEPOH, MOXKET PA3BUTHCS XOJECTATHUYECKAs KENTyXa U C IOBbI
meHneM akTuBHOCTH II|®. OueHb BbICOKME IU(PHI aKTUBHOCTU (pepMeHTa Ha
OJIFOJAIOTCS Y JKEHIIMH C MPEIKIaMIICUEN, UTO SBJISETCS CIEACTBUEM MOBPEXK/IE HUSL
ianeHTsl. Huskas aktuBHOCTh LI[® y OepeMeHHBIX TOBOPUT O HEJOCTATOY HOCTHU
pPa3BUTHS TUIALIEHTHI.

IlomrMO Ha3BaHHBIX, NOBbIIEHHE akTUBHOCTH LD onpenensercsa npu cie-
AYIOUIUX 3a00JIEBAHUAX M COCTOSIHUSAX: IMOBBIIIEHHOM MeTabonM3Me B KOCTHOM
TKaHH (TIPU 32KUBIICHUHU TIEPEIOMOB); IEPBUYHOM U BTOPUYHOM TI'MIIEPIIAPATUPEO-
3€, OCTEOMAJISILIUH, IOYEUHOM paxuTe, 00yCIOBIEHHOM BUTaMUH-O-pe3nCTEeHTHBIM
PaxyUTOM, COYETAIOIIMMCS C BTOPUYHBIM TMIEPIAPATUPEO30M; LUTOMETAIOBUPYC-
HOW MH(EKLNH y AeTel, BHETICUEHOUYHOM CEIICUCE, I3BEHHOM KOJIUTE, pErHOHApHOM
WJICUTE, KHUIICYHBIX OaKTEepHATbHBIX HHQPEKIHIX, THPEOTOKCHUKO3e. ITO 00y-
cioBieHo TeM, yTo 111d BeipabaThiBaeTCs HE TOJNBKO B MEYEHU, HO U B APYTUX Op-
ratax - KOCTSIX, KUIIEYHHUKE.

3HaueHus ypoBHs akTuBHOCTH [P (moporu nis NpuHATUS KIMHHUYECKHX
pELIEHMI) IPU YCTAHOBJIEHUN KIIMHMUYECKOrO JAMArHo3a MOPaKeHHs NEUYECHH Mpejl-
CTaBlIeHbl Ha puUcyHKe.Pan nudp mpeacrasnser co00il MHOXKHUTEIH, Ha KOTOPHIE
YMHO’KaeTCs 3HAaUeHHE BepxHero pedepenTHoro npeaena as L.

CHM)XEHHE aKTUBHOCTH (PEPMEHTA OTMEYAETCs IMPU THIIOTUPEO3E, LUHTE,
BBIPAKEHHOW aHEMUH, KBaIIHOpKope, runodocdaremMun.
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AJITOPUTM VISl NIPUHATUHA KIWHUYECKUX PellleHUd NPH YCTAHOBJICHUU
ITHOJIOTUM MOPAKEHUS NeYECHH MO0 3HAYEeHUAM akTuBHOCTU L D.

Kanunuyeckune aaHHbIe 0 MOBPEAKIACHHE MEUYCHH

1L

Onpeneaenne akTtusHoctn L@ B CLIBOPOTKE

dL JL

AKTHBHOCTL LD noBbimIena AKTHBHOCTEL LA He noBBIIIEHA

* HAM MPEACTIOM PEQKPEHTHOTO  |ee——

* HUM OpCacaomM pedicpCHTHOTO
—

J L

Her MOBPCAKIACHNWA NEYCHH

B 3 pasa 0o CpaBHCHHIO € BEPX-
. HUM OPCACAOM PCdICPCHTHOrO

" "
MHTCPBANa pr— OCprlH ANKOraabHbid renaTHT

HH ek HoHHBIT MOHOHYKITEO3
[Muppos neuenun

Octpaa xxupoBas auctpodua ne-
ueHH

B 3 pa3 mo cpaBHEHUIO C BEPX-

HHTCPBATA

B 10 paz o cpasHEHUIO ¢ BEpX-
pa pa P Xonenoxonurias

IMocTHEKpOTHYECKHI LUPPO3

HHTCPRATA

B 20 pa3 no cpaBHCHHIO C BCpX- MecTacTasbl B ncucHb
* HUM TIPEACTIOM PEPEPECHTHOTO  f— TMepBUdHBIH pax MeucHH

UHTEpBana TNepruanbf GumHapHBIH LHPPO3

Pak ronoBKH NOTKCTYAOUHOH KCAC2bI
JlekapcTeeHHBIN renaTHT
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KocTHas mesnounas ¢pocarasa (ocraza).

Koctnas II® npoayuupyercs octeobnactamu koctu. Y nereit I[P moBbi-
nieHa J10 Mepuojia MOJOBOro co3peBaHusd. PedepeHTHble BEeTUYMHBI AKTUBHOCTH
kocTHOM [1[®D B CHIBOPOTKE KPOBU MPEICTABICHBI B TAOIUIIE.

Pedepenrnbie BeTMYMHbI aKTUBHOCTH KOcTHOM I B chiBOpOTKE.

Bospact AKTHBHOCTB, EN/J1
1 mecsn 60 - 181
3 roma 60 - 121
10 net 90 - 181
B3pocineie 1o 31 roma 23-55
B3pocieie crapmre 31 roma 16 - 46

YBenuueHnue akTUBHOCTHU o011el 1 kocTHoU LD conmpoBoxmaeT paxut a0060i
atuosioruu, Oones3np Ilemkera, KOCTHbIE HW3MEHEHUS, CBS3aHHBIE C THUIEpHapa-
TUPEO30M. BBICTpO pacTeT akTUBHOCTH (hepMEHTa MPH OCTCOTCHHOM CapKoMe, Me-
TacTa3zax paka B KOCTH, MUEJIOMHOM 00yie3HH, TUM(OrpaHysieMaro3e ¢ MopakxeHueM
koctei. [Ipu nedeHnu runokagblueMuu BUTaMMHOM D He00X0AuMO KOHTPOJIUPOBATH
ero 1o ypoBHi0 aktuBHOCTH LI[D B kpoBu. Hopmanuzamusa akrusHocTy LD aBusgercs
NOKa3aHUEM K MPEKPALICHUIO JICUCHHUS.

[Tpu 6one3nu Ilemxkera comepkanue Kanblius U pocdaToB B KPOBU OOBIYHO B
peaeIax HOpMbl, HO XapaKTEPEH OYEHb BBICOKUI YpOBEHb akTUBHOCTH LI[D, B cBA3M
C 4YeM CJEAyeT PEryJspHO MOHUTOpHUPOBaTH ypoBeHb LI[®D. BbeicTpoe Hapac TaHue
ypoBHs II]®D MokeT yka3blBaTh HA MAJTUTHU3ALMIO TOPAXKEHHON KOCTH.

Ocreonopo3, B OCHOBE KOTOPOTO JIEKHUT IMEPBUYHOE YMEHBIIEHUE MAaCChI
MaTpUKCca KOCTHOM TKaHU (IIOTEPsSl KAJIbIUS MPU 3TOM BTOPUYHA), COMPOBOXKIAECTCS
HOPMaJIbHBIM ypoBHeM 001mei [1{® B KpoBH WM HE3HAYUTEIBHBIM €€ TTOBBIIICHUEM,
IUIOXO KOppeNupyeT ¢ mapameTpamu KocteoOpazoBanusi. Omnako koctHas I[D
CIIY’)KUT YyBCTBUTEJIBHBIM MapKepOM YCKOPEHHOTO MeTabojiM3Ma KOCTH BO BPEMs
MEHONAY3Bbl.

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

Pegepenmuvie eenuuunvt akmuenocmu I'l'T 6 coigopomke: y myowcuun - 10-70
Eo/n; y orcenwun - 6-45 Eo/n.

B 3nauutenbHbix koHueHTpauusx ['T'T oOHapyxkeHa B MEYEHH, MOMKENTY-
JIOYHOM jKelse3e, MoYKax M MpeICcTaTeNbHOM Kene3e (M0OATOMY y MYXKUUH aKTHUB-
HOCTh I'T'T B cbIBOpOTKE KpOoBH NpHOIU3UTENRHO Ha 50% BBIllIE, UEM Y KEHIIUH).

[ToBeimenne aktuBHOCTH ['TT B CHIBOPOTKE KPOBH MOXKET OBITH 00YCIIOB-
JICHO CJICAYIOIIUMH IPUYHMHAMU:

* YCUJICHHEM CHUHTE3a B pe3yJibTaTe akTHBalUUU (PepMeHTOB, obOecredu-
BAIOIIUX 3TOT MPOILIECC, ATKOTOJIEM U JIEKAPCTBEHHBIMU IMperapaTaMu;
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*  TOBPEXKJCHUEM KJICTOUYHBIX MEMOpaH TOJA JEHCTBHEM TOKCHUYECKUX
are’HToB (B TOM YMCJI€ COUPTA), IPU UIIEMUYECKOM MOBPEXKACHUN U MH(EKIIUOH-
HOM MOPAKECHUU MEUYCHHU;

*  0ocBOOOXIeHHEM (hepMEHTa OT CBSI3M C KIETOYHBIMH MeMOpaHaMH B
pe3yJIbTAaTEICTEPIEHTHOTO JECUCTBUS MOBEPXHOCTHO AKTUBHBIX KETYHBIX KHUCIIOT
IIpU BCEX BUJAaX XOJIECTa3a.

N3menenne aktuBHocTd I'T'T B chIBOpOTKE MMEET OOJBIIOE TUATHOCTUYE-
CKO€ 3HAYCHHE MpU 3a00JIEBAHUSAX IMEUEHH MU TenaTOOMIMApPHOrO TpakTa. DTOT
(depmeHT Oosiee UyBCTBUTENIEH K HApYLIEHUsIM B KieTkax neuenu, uem AJIT, ACT,
® u 1.1. OTCYyTCTBHE TMOBBIIMICHHON aKTUBHOCTH A3TOTO (hepMEHTa IPH KOCTHHIX
3a00JeBaHUAX M03BOIsET quddepeHupoBaTh UCTOUYHUK NOBBIIeHUS [I[D.

Oco6enno uysctBuTenbHa ['TT K BIUSHHUIO HA TMEYEHBb JJIUTEIBHOTO IO-
TpeOJICHUST alKoroJyisi. Y JWIl, 3J0yNOTpeONsronux ankorojeM, ypoenb I'TT B
CBIBOPOTKE KOPPEIUPYET C KOJUYECTBOM MNPUHUMAEMOro ankorois. TecT oco-
OCHHO IICHEH JJISI KOHTPOJIS JICUeHUs ajakoroim3Ma. [Ipekpaiienue npuema ajiko-
roJisi CHI)KaeT akKTUBHOCTh hepMeHTa npudau3uTenbHo Ha 50% B Teuenue 10 gHei.

Onpenenenue aktuBHOCTH I'T'T ncnons3yeTcs il yCTAaHOBJICHUS T€NaTo-
TOKCUYHOCTH M TIOJIOXKUTENTBbHO B 90% ciydaeB 3a0osieBaHuil medyeHu. B 607b-
IIIMHCTBE CJIy4aeB y TaKUX OOJIbHBIX B KPOBH HAOI0/Ia€TCS MTOBBIIIICHUE aKTUBHO-
ctutpancamunas u I'T'T. U3onupoBanHoe nossimenune aktuBHOcTU ['T'T Habmro0-
naioT y 6-20% manueHToB ¢ MaToJIoruei renaroounuapHoii cucreMsl. [ToBbieHue
aktuBHOCTH ['T'T Gonee ueM B 3 pa3 BBI3BIBAIOT aHTUKOHBYJILCAHTHBIE TPETIapaTHI,
KUPOBas TUCTPO(US TIEUSHH U CepAeUHas HEIOCTATOYHOCTb.

IIpn octpeix renaturax aktuBHOCTH ['T'T moBelaeTcs paHblie, 4yeM ak-
tuBHOCTH ACT u AJIT. Ha BeicoTe 3a0oneBanus aktTuBHOCTh ['T'T Huke (MMOBBI-
nieHa B 2-5 pa3), ueM akTuBHOCTh ACT u AJIT, u HopManu3yeTcss MeIJIEHHEE. DTO
MO3BOJIAET cnoab30BaTh ['T'T mpu KOHTpoOJIE 3a BBI3IOPOBICHUEM MMAIMCHTA.

Haubonee Bwicokyto aktuBHOCT, I'TT (B 5-30 pa3 Beime pedepeHTHOro
WHTEpBasia) HAOIIOIAl0T TIPU BHYTPU- M BHEMEUEHOUYHOM Xosiectaze. Heckonbko
MEHBIIINE 3HAYCHUSI aKTUBHOCTH (pepMEHTA PETUCTPUPYIOT MPHU MEPBUYHBIX OIY-
XOJIAX NIEYEHU U MeTacTazax B nedeHb.lIpu 3710KkauecTBEHHBIX OMyXOJsAX APYrou
JOKAJIU3aLMKU TIOCTENEHHOE yBennueHne akTUBHOCTU [ T'T yka3piBaeT Ha Hanuuue
MeTacTa3oB B Me4yeHb. AKTUBHOCTH ['TT MokeT ObITh MCIIOJIb30BaHA B KaueCTBE
MapKepa paka IOKEIYyJIOYHOW U IMPEACTATENBHOM KEJNE3bl, TAK KaK OTPaKaeT
PEMUCCHH U PELUINUBBI.

Heob6xoanmo erie pas 3ametuth, uro I T'T MHOro3Ha4Ha B JUAarHOCTHYE CKOM
oTHomeHnd. [lo kpaliHEW Mepe NATh MPOUECCOB NOBBIIAKT €€ aKTUBHOCTB:
LUATOJU3, XOJIECTa3, MHTOKCUKALMs aJIKOTOJIEM, OITyXOJIEBOW POCT B NEYEHH, Jie-
KApCTBEHHAs1 MHTOKCUKALUs. Takas 3TUOIOTUYECKAs pa3HOPOJHOCTh MEXaHU3MOB
noBeimieHust I'T'T TpeOyeT oOuYeHb THIATEIBLHOH OICHKH TPUYUH THHEpdep-
MeHtemuu. O0HapyxeHue Bbicokoi aktuBHOCcTU ['T'T 3acTaBisier uckaTh NpUUUHY
3TOrO NOBBIMIEHUS. Kak «OTCEenBarOMMKA» TECT U METOJI KOHTPOJIA 32 TEUECHUEM
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M3BECTHOI'0 MaToJIOrM4yeckoro mporuecca, uccieaopanue ['TT OykBanbHO Hezame-
HHUMO N0 KJIIMHUYECKOMY 3HAUYECHUIO.

XosuHicTepasa (X9).

Pegepenmuvie senuuunvt akmuenocmu X3 6 coisopomrke. 3600-12900
Eo/n.

B TkaHsX 4enoBeka BCTPEUAIOTCS JBa Pa3IMUHBIX (pepMEHTa ATOTO THIIA:
aleTUIXOJUHACTEepa3a (MCTUHHAS X)), KOTOopas MPEUMYIIIECTBEHHO HaXOJIUTCS B
HEPBHOW TKAaHH, CKEJIETHBIX MBIIIIAX, SPUTPOIIUTAX; U CHIBOPOTOUHAS, WM TICEB-
10-X3, KOTOpas IIUPOKO PacrpoCTpaHEeHa, MPUCYTCTBYET B MEUECHH, TMOHKEITY-
JIOYHOM KeJIe3e, CEKPETUPYETCs IEYEHBIO B KPOBb.

Ornpenenenne akTUBHOCTH XD B CHIBOPOTKE MPEACTABISET HAUOOJBIINMA
KIIMHUYECKUWA WHTEpec JJisl JIMAarHOCTUKHU OTpaBiieHui (ochopopraHndecKkumu
OTPABJISIONIUMH BEIIECTBAMH M MHCEKTUIIMAAMU, a TaK)Ke KaK MOKa3aTesib COCTO-
STHUST OCJIKOBO-CUHTeTHUECKOM (yHKIuu neueHu. Otpasinenus ¢pochopopranmye-
CKMMH BEIIECTBAMU U HHCEKTUIIUAAMU COIMPOBOXKIAIOTCS BBIPAKCHHBIM CHUXKE-
HUEM aKTUBHOCTU XO.

AKTUBHOCTh XD HanboJjiee pe3KO CHIKACTCS MPH TKEIBIX XPOHHYECKUX
3a00JIeBaHUAX TICYCHH, OCOOCHHO TIPU ITUPPO3€. 3HAUUTEIBHOE CHIKCHUE aKTHB-
HocTU XD HaOM0aeTCs MPU PACTIPOCTPAHEHHBIX 0JIACTOMATO3HBIX MOPaKEHUSIX
neyeHu. B HayanbHBIX CTaIUAX OOTYpPallMOHHOM KENTYXU CHIKEHHE aKTHBHOCTH
X3 BcTpeyaeTcsi 04eHb PEAKO.

SpkuM TIpOsIBIIEHUEM CHIKEHUS 0€JIKOBO-CUHTETHUECKOU (DYHKIIMHN MeUeHH
y MAIMEHTOB C BHUPYCHBIM T€NAaTUTOM MPHU PAa3BUTHUH OCTPOMl NEYEHOUHOM He-
JOCTATOYHOCTU CIIYKHUT PE3KOE CHI)KEHUE aKTUBHOCTH X3, MpPHU 3TOM CTEIECHb
CHI)KCHHSI aKTUBHOCTH X 00paTHO MPOMOPIIMOHANIbHA TSKECTHU TEUEHHs 3200-
neBanus.Hanbonee HU3KME MOKa3aTeNd OTMEUAIOTCS y MAIMEHTOB 32 HECKOJIBKO
JHEW 10 pa3BUTHA NMEUYEHOUYHOU KOMbI. OHAKO JUIMTEIbLHBIM IEPUO/] MoTypacnaia
ceiBOpoToUHON X3 (7-10 nHel) CHMXKAET €€ BO3MOXKHOCTH B JUArHOCTHKE OCTPOI
MEYEHOYHON HEAOCTATOYHOCTH.

I[Ipu UM pe3koe maneHue aKTUBHOCTH X3 OTMEYAaeTCs K KOHIY HEPBBIX
CYTOK 3a00JieBaHUSI M 00YCIOBJICHO MIOKOM, KOTOPBIN MPUBOJIUT K TSHKEIOMY T10-
BPEXKIECHUIO MIEYCHHU.

B nocnegnee Bpems uccienoBaHue 3Toro hepMeHTa MMPOKO UCTIONB3YEeTCs
JUIsl KOHTPOJISL 32 MPUMEHEHUEM PEJaKCAaHTOB B XUpypruuyeckoi npaktuke. Kypa-
penoaoOHbIe BellecTBa (IUTUIMH, CYKIIMHUIXOJIUH), TPUMEHSEMbIE B XUPYpPruu
JUTSL pacciaOJICHHsI MBI, OOBIYHO OBICTPO pa3pyIIatOTCs. TsKenble MOCIeICTBUS
MPUMEHEHUSI JTHUX CPEACTB (AJIUTENbHOE amHOd, XOJUHEPIMYECKUM MIOK)
BO3MOXKHBI Kak MpU MPUOOPETEHHOM HemocTtatke XD (yamie Mpu XpPOHHYECKUX
3a00JIeBaHUSX TICUCHHU ), TAK ¥ TIPU BPOXKICHHOM (DepMEHTHOM aedeKTe.

[Tpu HedpoTruecKOM CUHIpPOME HAOIIOIAETCS MOBBIIIEHUE AKTUBHOCTU X 0.
DTO CBA3aHO C YBEJIMYEHUEM CHHTE3a aJbOyMUHOB IMEUEHbIO HU3-3a OBICTPOU
MOTEPHU MEIKOAUCIIEPCHON (DpaKuu OEIKOB C MOUOM.
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[loBeimienne XD HaOmroAaeTcsl TakKe MHOIA MPU OXXKUPEHUU U 3KccyJa-
TUBHOM »HTeponaTuu. Hebomplioe MoBbllIeHNe aKTUBHOCTU XD MHOI/IAa OTMEYa-
€TCsl TIPU apTEePUAIbHOM TMIIEPTEH3UHU, CaXapHOM JuadeTe, AeNpPeCCUBHBIX HEBPO-
3aX, TPEBOI'€, MAaHUAKAJIbHO-IECIIPECCUBHOM IICUXO03€.

Aabda-amMuiaza B CHIBOPOTKE H MOYe.

Pegepenmnvie senuuunvr akmusnocmu a-amunasel. 8 cvigopomre. 10-100
Eo/n; 6 moue - 30-640 Eo/n.

HauGonee OoraTthl a-amuia3oi TOJKENYJAOYHAsT U CIIIOHHBIE JKEJIE3BI.
[Ina3zma KpoBHM 4YeOBEKa COJEPKHUT a-aMWiIa3bl JBYX THIOB: MaHKPEATHUYECKYIO
(Ptum), BeIpabaThIBACMYIO MOJKEITYIOYHON JKEJIe30i, U CIIOHHYIO (S-THIT), TIpO-
TYIUPYEMYIO CITFOHHBIMHU JKEJIe3aMHU.

B ¢usnonornveckux ycioBusix amuiaza CbIBOPOTKU KPOBHU cocTouT Ha 40%
U3 MaHKpeaTnyecko ammunasbl U Ha 60% U3 CIFOHHON aMUJIa3bl.

OrnpenienieHue aKTUBHOCTH a-aMUJIa3bl UMEET Ba)KHOE 3HAYCHUE B JIUATHO-
CTUKE 3a00JICBAaHUN MMOJHKETYN0YHON Kesesbl. [loBbIIEeHWE aKTUBHOCTH a-
aMuUJIa3bl B CBIBOPOTKE KPOBHU B 2 1 00JIee pa3 JOIKHO PACIEHUBATHCSA KaK CUMIITOM
MOPXKECHUS TOKEIIYJOUHOM >kene3bl. HeOompiias rumnepamMmiazeMus JgaeT
OCHOBAHHUE 3aroJI03PUTh MATOJIOTHUIO MOJKETYI0YHOMN JKeJIe3bl, HO MOXKET HHOTa
Ha0JII01aThCA TPHU 3a00JIEBAHUSX IPYTUX OPTaHOB.

C moyoii BbIfeNsieTcs B OCHOBHOM P-ammiiasza, 4To sIBIsIETCS OIHOM U3
npuduH O0JbIIel HHPOPMATUBHOCTH O (YHKIIMOHATIBHOM COCTOSIHUM TOIKEINy-
JIOYHOM KeJe3bl ypoaMuiasbl, YeM aMuiIa3bl CHIBOPOTKHU KpOBH. 65% amMunazHON
AKTUBHOCTH MOYHM OOYCIIOBJIEHO MaHKPEATUYECKON aMmiIa30i. DTUM OOBACHSIETCS
TO 00CTOSATEIBCTBO, YTO MPHU OCTPOM MAHKPEATUTE UMEHHO OHA YBEJIWYHBACTCS B
ceIBOpoTKE (110 89%) 1 ocobenHo B Moue (10 92%), 6e3 u3meHeHus: mokasarenei
aMuIa3bl CIFOHHBIX JKEJIe3.

[Ipu ocTpom maHKpeaTuTe aKTUBHOCTH aMHJIAa3bl KPOBU M MOYU YBEIINYUBA-
ercs B 10-30 pa3. 'unepamminazemus HacTynaeT B Hadase 3a0oyieBaHus (yxe depes
4-6 4), nmocturaeT Makcumyma uepe3 12-24 4, 3aTeMm OBICTPO CHIKACTCA WU
MPUXOAUT K HOpME Ha 2-6-i1 1eHb. YPOBEHb MOBBIIICHUSI CHIBOPOTOYHON aMuUIa3bl
HE KOPPEIUPYET C TAKECTHIO MAHKPEATUTA.

AKTHUBHOCTh aMWJia3bl B MOY€E (MCIOJIB3YETCA CYTOYHAs MOYa WIIM pa3oBas
MOPILMST MOYM) HAYMHAET MOBBIMIATHCA 4epe3 6-10 4 mocie ocTporo mpucrymna
MaHKpeaTUTa U BO3BpAIlaeTcsi K HOpMe uepe3 3 cyT. B HEeKOTOphIX cilyyasix ypo-
BEHb aMUJIa3bl B MOYE MMEET JIBE BOJIHBI MOBBIINIEHUSI B TeueHue 3 cyt. ['unepa-
MUJIa3ypus IPU OCTPOM U OOOCTPEHUH XPOHUUYECKOTO MaHKpeaTUTa PErucTpupy-
ercs y 50% maruenToB dyepe3 8-12 4, y 25% - uepe3 12-18 u, y 66,6% - uepe3 18-24
4, y 75% - depe3 24-36 4, y 100% - gepe3 36-48 u u y 62,5% - uepe3 4872 u.
JluarHoctTudeckass 4yBCTBUTEIBHOCTh OINPENEIICHHUS] amMuia3bl B CHIBOPOTKE ISt
OCTpOTO IMaHKpeaTruTa cocTaBisieT 95%, cnenuduarocts - 88%.

OcTpbie MaHKPEaTUThl MOTYT MPOTEKATh 0€3 MOBBIIICHHUS] AKTUBHOCTH aMH -
na3bl (B YaCTHOCTH, NPHU MaHKpPEOHEKpo3e). bosee TouHyio MHPOpMAILMIO MOTY-
YaloT MPHU UCCIEOBAHUM AKTUBHOCTH aMUJIa3bl B CYTOYHOM 00beMe Mouu. Baxk
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HOE, a B psJE CIy4aeB U pellaroliee 3HaUYCHUE Ul PaClIO3HABAHUS PELUIUBUPY -
1o1ie (opMbl OCTPOro MaHKpeaTHUTa UMEET MOBTOPHOE MOBBIINICHUE aKTUBHOCTH
aMuiia3bl KPOBM M MOYM BO BpEMs MOBTOPSAIONIUXCS PEIUIUBOB OOJEBOrO CHH-
apoMa. JIaHHBIM NPU3HAK UMEET UCKIIOUMTEIIbHO BAXKHOE 3HAYECHUE I paclo-
3HaBaHUs JIETKUX (OPM pEUUAUBUPYIONIETO OCTporo mnaHkpeatuta. I[loaTomy
CIelyeT elle pa3 MOAYEPKHYTh HEOOXOAMMOCTb MOBTOPHBIX HCCIEIOBAHMMA ak-
TUBHOCTH a-aMHJIa3bl MOYM Ha MPOTSHKEHMM TMEpPBBIX 2 cyT 3aboseBanud. [lpu
pa3IUuHbIX (opMax OCTPOro TMaHKpeaTUTa JUHAMHKA TOBBIIICHUS a-aMujasbl B
KPOBU M MOYE€ HOCUT PA3JIMYHBbIMA Xapakrep. Tak, g OTEYHOro MaHKpeaTuTa Xa-
paKTepHa KpaTKOBpeMeHHas amuiasemus Ha |-e-3-u cyTku 3a0oiieBaHus; s
MAaHKPEOHEKPO3a - BBHICOKAsI U JUIMTEJIbHAS aMUJIa3eMus WM, Ha000pOT, KPaTKO-
BPEMEHHas TUIEpaMuiIa3eMus Ha 3-i CyTKH 3a00JIeBaHUS.

BrisiBnenue runiepaMuiiazeMu U TUIIEpAMUIA3yPUH SBJISETCA BaKHBIM, HO
He crnenupUIHbBIM MapKepOM OCTPOTO MaHKPEaTUTa; KPOME TOTO, MOBLIIICHUE €€
AKTUBHOCTH MOXET OBITh KpaTKOBpPeMEHHBIM. J[yi1 Gosbiet mHOOPMATUBHOCTH
IIOJIyYECHHBIX PE3yJIbTaTOB MCCIEAOBAHUS IIOJIE3HO COUYETATh ONPEACIICHUE aKTUB-
HOCTH aMHJIa3bl KPOBUM M MOYM C NApPAJUICIbHBIM OMPEIACICHUEM KOHUECHTPALUHUU
KpeaTUHUHA B MOYE U CHIBOPOTKE KpOBU. Ha OCHOBaHMM 3THUX JAaHHBIX PACCUUTHI-
BAETCsl MHJEKC aMHUJIa30-KPEaTUHUHOBOTO KJIMpeHca no popmyre:

AM X KpC

KpM X AC X 100,

rae AM - amminaza moun; AC - amunasa ceiBOpoTkH; KpM - kpeaTuHuH B
moue; KpC - kpeaTuHHH B CHIBOPOTKE.

B HOpMe amMmI1a30-KpeaTHHUHOBBIM MHIEKC HE BBILIE 3, IPEBBILICHUE CUH-
TaeTcd MPU3HAKOM MaHKpeaTuTa. [Ipm ocTpoM NaHKpeaTUTE YPOBEHb aMMIIA3bl
CBIBOPOTKHU M TOKa3aTeIb aMUJIa30-KPEaTHHUHOBOTO KIMPEHCAa OOBIYHO TMOBBIIIIE-
HBI 32 CUET MOJIABJICHUS MMOYEUHOTO MEXaHM3Ma KaHaJlblIeBOW peabcopOumu amu-
na3el. [Ipu 3a00neBaHUAX, MPOTEKAIONINX O], MACKOM MaHKpEaTuTa, CoJepKaHue
aMujia3bl CHIBOPOTKM MOXET YBEJIWUYMBAThCA, HO IIOKa3aTelb aMHIa30-
KPEaTUHUHOBOT'O KIIMPEHCA OCTAETCS HOPMAaJIbHBIM, TAK KaK OTCYTCTBYET KaHaJb-
1eBbIit nedext. s 3Toro uccnenoBanus O4€Hb BaXKHO MPOBOJIUTD B3SITUE KPOBH U
MOYH B OJIHO U TO K€ BPEMSI.

[Ipu XpoHMYECKOM NMAHKPEATUTE AKTUBHOCTh aMHJIa3bl B KPOBU U MOYE TO-
Beimaercss (y 10-88 wm y 21-70% mnanueHTOB COOTBETCTBEHHO) B IMEPUOJ
000CTpeHHs Tpoliecca U PU BOSHUKHOBEHUH TPETATCTBUI K OTTOKY MaHKpEaTH-
YECKOro coka (BOCIMaJIeHHe, OTEK FOJIOBKU MOJIKenya0uHoi xene3bl u CJlaBneHue
IPOTOKOB, PYOLIOBBIA CTEHO3 COCOYKA JABEHAALATUIEPCTHON KHUIIKU U Ap.). [lpu
CKJIEpOTHYEeCKOM (opMe MaHKpeaTUTa TUIepaMUIIa3eMUs ONPEACISIETCS TaKkKe
CTETICHBIO HAPYIICHUS TMPOXOAUMOCTH TIPOTOKOB U (YHKIIMOHAIBHOW CIO-
COOHOCTBIO OCTaBIIEHCA YacTu kene3bl. [Ipu xpoHnueckux naHkpearutax ¢ ¢puod-
PO3HBIMU W3MEHEHUSIMU TOJIKENyI0YHON Keje3bl 000CTpEeHUs, HEPEAKO BbIpa-
KEHHbIE M PaCIpPOCTPAHEHHBIE, COMPOBOXKIAIOTCS CPABHUTEIBLHO HEOOJBIIUM
MOABEMOM aKTUBHOCTH aMuJiia3bl. BeneacTBrue HapyieHus: PyHKIMOHATBbHON
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CIIOCOOHOCTH TMOJKETYIOYHONW MOJIKETYJOUYHOM JKEJe3bl TuIiepaMuiIa3zeMus He-
PEIKO MOXKET OTCYTCTBOBATh MPU OCTPOM THOMHOM MaHKpeaTuTe (MpU OOIITUPHBIX
«TOTaJbHBIX» HEKPO3aX MOKEITYJOUHON JKEIe3bl).

[Ipu pake MomKenyI0YHOM KeJae3bl YPOBEHb aMUJIa3bl B KPOBH M MOYE B
OJIHUX CJIy4YasX IMOBBIIIAETCA; B APYTUX KE CIydasiX MOXKET OCTaBaThCS HOPMAJIb-
HBIM U 1K€ TTOHUKATHCSL.

OueHka pe3ysIbTaTOB UCCIEAOBAHMS aKTUBHOCTH aMUJIa3bl B KPOBH U MOYE
3aTpyJHEHa TeM, 4TO (PePMEHT COJEPIKUTCS B CIFOHHBIX JKeJie3aX, TOJCTON KUIIIKE,
CKEJICTHBIX MBIIIIAX, TOYKaX, JIETKUX, SUYHHUKAX, MATOYHBIX TpyOax, mpen-
cTaTenbHOM Kenese. [1lodToMy ypoBeHb aMuiia3bl MOXKET OBITh TOBBIIICH TPU
MHOTHX 3a00JICBaHUSAX, UMEIOIINX CXOJHYI0 KapTUHY C OCTPBIM MaHKPEATUTOM:
OCTPOM ammeHIUIIUTE, IEPUTOHUTE, Nep(HOPATUBHON SA3BE KEIYAKAa U JBEHAIA-
TUTIEPCTHON KHIIIKU, KUIIEYHON HEMPOXOJUMOCTHU, XOJICIIUCTUTE, TPOMOO3E OpbI-
KEEUHBIX COCYJIOB, a TaKXKe MpH (peoxpomMoruToMe, 1MadeTUYECKOM alK103€, 1o-
CJ€ Olepalyii Mo MOBOAY MOPOKOB CEpAlA, IMOCIE PE3EKIUU NEYEHU, MpHema
OONBIIMX 103 ATaHOJA, YMNOTpeOJeHUs NpernapaTtoB ONus, CyibhaHUIAMUIOB,
MOp(¢HHA, THA30BBIX JUYPETHUKOB, MEPOPaJbHBIX KOHTpalenTUBOB. [loBbIIeHNE
aMUJIa3HOW aKTMBHOCTHU MPHU ITUX 3a00JIEBaHUAX 00YCIOBICHO Pa3HBIMH MPUYH-
HAaMU U HOCUT B OOJIBIITMHCTBE CJIy4aeB PEaKTUBHBIA Xxapaktep. BceiencrBue 3Ha-
YUTEBHBIX 3allacOB aMUJIa3bl B allMHAPHBIX KIIETKax JIF00OE HapylIeHUEe UX Iie-
JIOCTHOCTH WJIM MaJleilliee 3aTpyTHEHUE OTTOKA CEKPETa MOJKETYT0YHOMN KeJe3bl
MOKET MPHUBECTU K 3HAUYMTEIHLHOMY IONAJaHUI0 aMUJIa3bl B KPOBb. Y OOJIBHBIX
NEPUTOHUTOM YBEIWYEHHE aMMJIA3HOW aKTUBHOCTH MOKET HAONIOAAThCS B pe-
3ynbTaTe pa3BUTHS oOpasyromux amuiaszy Oakrtepuil. OOBIYHO AKTUBHOCTH a-
aMuIIa3bl MPY MEPEUUCICHHBIX 3a00JIEBaHUSX MOBBIIIAETCS B KPOBU B 3-5 pas.

CHmKeHre aKTUBHOCTU a-aMUJIa3bl B KPOBU MOKET OBITH OOHAPYKEHO MPHU
TUPEOTOKCUKO3€, UM, HEKpO3€ MOIKEITYIOUHOM KETIE3bI.

ITankpeaTnyeckasi a-amuJiasa.

Pegepenmnuvie genuuunvt axmusHocmu nNaHKpeamuyeckou a-amMuiazvl:
cvigopomia: 30-55% om obweii amunazvl 6 cvleopomke (68 cpeonem 43%) unu
13-53 Eo/n;moua: 60-70% om obweti amunazvl 8 moue (6 cpeonem 65%).

OcHOBHasi IEHHOCTh omnpezeneHus P-Tuna a-amuiasbl 3aKII0YAETCS B TOM,
YTO YBEIMYECHHE €€ aKTUBHOCTH BBICOKOCTICIM(UYHO NSl 3a001eBaHUMN TOJKE-
Tyno4yHoO# kene3bl. [laHkpeaTndeckas a-aMuiia3a MOBBIIIAETCS MPU OCTPOM IaH-
Kpeatutre. AKTUBHOCTb OOIIEH aMuia3bl B 3TOM CJIy4yae MOBBIIIECHA 3a CUET MaH-
Kpeatnueckoil (pakiuu. /lnarHoctuueckasi YyBCTBUTEIbHOCTh MaHKPEATUYECKOU
dpaximy aMuia3sl B CBIBOPOTKE KPOBH JUIsI OCTPOTO IMAHKPEATHTa cocTaBisieT 92%,
cnenuduaHOCTH - 85%.

Onpenenenre akTUBHOCTH MAaHKPEATUIECKON (PpaKIuy amMmuiia3bl 0COOEHHO
BAXHO MPU XPOHUYECKOM MAHKPEATHTE Yy MAIMEHTOB C HOPMAaJbHBIM YpPOBHEM
oO1ieil amminazbl. Y NalMEHTOB ¢ XPOHUUYECKUM MAHKPEATUTOM IMaHKpeaTUyecKast
amunasza coctapisier 75-80% oOmielt amuinasbl KpoBu. lloBbllieHUE MaHKpeaTH-
YECKOW aMMJIa3bl YKa3bIBAET HA aTaKy XPOHUUYECKOrO MaHKpeaTUTa, a CHUXKECHHE -
Ha SK30KPUHHYIO HEJOCTATOUYHOCTD MOKETYI0YHOM JKelie3bl Ipu aTpoduu anu
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HapHOW TKaHU U GUOPO3e OpraHa y MaIMEHTOB, JUIUTSILHO CTPAJAOIINX TaHHBIM
3a00JIEBaHUEM.

AKTHBHOCTHh TTAaHKPEATUYECKON a-aMHJIa3bl TIOMUMO JTHATHOCTHKU OCTPOTO
MaHKpeaTUTa OMPEISIIAIOT TAaKKe IOCIE ONepallii Ha OpraHax OpIONTHOM MOJIOCTH
C IICJIBIO paHHEH TUArHOCTUKH Pa3BUTHS OCIOXKHEHUS - TIOCICOTICPAIIMOHHOTO
nankpeatuta. [laHkpeatnueckas a-aMuja3a B MOYE IIOBBINIACTCS TPH OCTPOM
MaHKpEaTUTe, MPUYEM COCTABJISICT OCHOBHYIO YacTh OOINEH aMMiIa3bl, TaK Kak
BBIBOJIMTCSI C MOYOM JTydIIle, YeM CITFOHHAs (PpaKITusl.

AKTHBHOCTbH MMaHKPEATHUECKON (hpaKIMK aMHJIa3bl, B OTJIMYHE OT OOIICH, HEe
MOBBIIIACTCS MPU MAPOTUTE, TUAOCTHUSCKOM KETOAIMI03€, PAKe JIETKOTO, OCTPBIX
TMHEKOJIOTHYECKUX 3a0oieBaHusIx. BmecTe ¢ TeM, TECT MOXET OBITh JIOKHO-
MIOJIOKUTEIILHBIM TIPH JIPYTUX HEITAHKPEATHUECKUX 3a00ICBaHUSX.

JIlunasa.

Pegepenmuvie senuuunvt akmusnocmu aunassl 8 cvigopomke: 0-190 Eo/n.
OmnpeneneHne akKTUBHOCTH JIUTIA3bl B KPOBU CIIYXKUT HamOoJsiee MHPOPMATHBHBIM
KpUTEpUEM JHArHOCTUKW OCTPOTO IMaHKpeaTtuTa. B oTnwume OoT a-amuiiasbl, ak-
TUBHOCTbH JIMIa3bl HE TMOBBINIAETCS MPU MAPOTUTE, BHEMATOYHOU OEpPEMEHHOCTH,
anmenaunure. CopepikaHue JUNa3bl YBEIMUMBACTCS M CHUKACTCS MAapalICIbHO
MOBBIINICHUIO U CHM)KCHUIO aKTUBHOCTH aMMJIa3bl, HO HOpMaJM3alusi € YPOBHS
IPOUCXOJUT TMO3Ke HOpMaiu3aluu amuiasbl. IHOTIa ypoBeHb JiUIas3bl B KPOBH
MOBBIIIAETCS PaHbIIE, YeM YBEIWYMBAETCA AKTHMBHOCTb aMUJIa3bl, U OCTAETCs
MOBBILIEHHBIM JUTUTEIHHOE BpEMS.

[Ipu ocTpoMm maHKpeaTHTe aKTUBHOCTH JIMMA3bl B KPOBU YBEIUYHBAETCS B
TE€YEHHE HECKOJIBKMX YaCOB TOCIIE OCTPOTO MPUCTYIIA, JOCTUTAasi MaKCUMyMa 4epes
12-24 g (yBenuuuBaetcs 10 200 pa3), U ocTaeTcs MOBBIMICHHOW B TeueHue 10-12
nuei. [Ipornos 3a0oseBaHUs TUIOXOM, €CJIM YPOBEHD JIMIA3bl B KPOBH MOBHIIIIACTCS
B 10 u Gosiee pa3 U HE CHIIKAETCS /10 3-KPAaTHOT'O MPEBBIIICHUS HOPMBI B TCUCHHUE
ONMKANUIIINX HECKONBKUX JTHEH. JlMarHocTudeckas 4yBCTBUTEIBHOCTH JIMIA3bI B
CBIBOPOTKE KPOBH JJII OCTPOTO MaHKpeaTuta cocTaBisieT 86%, crnenu@uyHoCcTh -
99%. OgHOBpEMEHHOE ONPEACICHUE YPOBHS a-aMHJIa3bl (KPOBb M MOYa) U JIMMA3bl
- OCHOBA JIMAarHOCTHUKHU OCTPOro naHkpeaTuta. [loBbilieHre 000UX UIIM OJHOTO U3
dbepmenToB BhIsBIsIeTCA Y 98% OOMBHBIX C OCTPBIM MaHKpeaTuToM. [Ipu 3-kpaTHOM
MOBBIIIEHUM AKTUBHOCTH JIMMAa3bl B CBHIBOPOTKE KPOBU JUATHOCTHYECKAs
YyBCTBUTEJIBHOCTh TECTA B OTHOUIEHHWH OCTPOro maHkpeatuta cocrtasisget 100%,
cnerupuaHOCTh - 99%, B TO BpeMsl KaKk aHAJOTUYHBIC M3MEHEHUS aKTUBHOCTHU
aMuIIa3bl IMEIOT YYBCTBUTEIBHOCTD 72%, cienupuaaocTs - 99%.

AKTUBHOCTbH JIMIIa3bl CHIBOPOTKH KPOBU 00J1aJ1a€T BBICOKOW UYBCTBUTENb-
HOCTBIO B OTHOIIEHUU JTUATHOCTUKU OCTPOrO aJKOTrOJbHOTO MaHKpeaTHTa, B TO
BpeMsl Kak JJisl MalMeHTOB C 3aKyMOPKOM >KETYEBBIBOASIIMX IMyTeH, OOJIBIIOrO
yOJIEHAIbHOTO COCOYKAa M MAHKPEaTHYeCKUX MPOTOKOB XapaKTEpPEeH BBICOKUU
YpOBEHb aMuia3bl. B CBSI3M C ATUM [Jis YCTAHOBIIEHUS 3THUOJIOTUU OCTPOTO
MaKpeaTuTa MHOTIa ONPEEISAIOT JIMIa30-aMUIa30BbId KO3(POUIIUEHT: OTHOIIIE
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HUE aKTMBHOCTH JIMIa3bl K AaKTUBHOCTH aMUJIa3bl B CHIBOPOTKE KpoBH. Benmnumna
numnaszo-aMmiazoBoro koddduiuenta Bbime 2,0 MO3BOJSIET JUAarHOCTUPOBATH
OCTpBI AJIKOTOJIbHBIA MAHKPEATUT (4yBCTBUTEIBHOCTh - 91%, crneunduyHocTh -
76%). Tonpko y NalMEHTOB C OCTPHIM AJIKOTOJBbHBIM MAHKPEATUTOM KO3 (DHUIIHEHT
MO>KeT OBITh BhIIIE 5,0.

[loBbIlIEHHE aKTUBHOCTU JIMMA3bl B KPOBU MOXKET UMETh MECTO NpPHU UH-
(apKTe KULIKH, IEPUTOHUTE, KETUHOU KoJuKe. OTMEUEHO MOBBIIEHUE aKTUBHOCTH
JUNa3bl B KPOBU MPH Pa3pyIICHUH KUPOBOU TKAHU - KOCTHBIX MEPEIOMax, paHEHUAX
MSTKUX TKaHEH, IOCIIE€ ONEPaLi, IIPU PAKE MOJIOYHOMN KEJIE3bl.

Kpearunkuna3za (KK) o0mas.

Pegpepenmnvie senuuunvt akmusnocmu obweti KK 6 colgopomre.: MyH#cyuHbl -
39-308 Eo/n, scenwunnt -26-192 Eo/n.

HauGonbiiee quarnoctuueckoe 3Ha4€HUE UMEIOT CIIeAYIONINE H30(EePMEHTHI
KK: KK-MM (mbimeunsriit), KK-MB (cepaeunsrit), KK-BB (Mo3rogoii). [ToBbimenue
aktuBHOCTH KK B CBIBOpOTKE KpOBHM HaOJIIOAaeTCs WM3-3a BbIXOAa (epMEHTa u3
KJIETOK IIPU UX MTOBPEKICHUMU.

Onpenenenue aktuBHOCTH KK MCMONB3YIOT 17151 BBISIBJICHUS U MOHUTOPHUHTA
IIUTOJIMTUYECKOTO CHHJApPOMa IpH 3a00JE€BaHHUSIX MHOKapAa M CKEJIEeTHOH My-
ckynatypsl. [Ipu UM nocrymienne KK n3 cepaeyHor MBI B CBIBOPOTKY OIlE-
pexxaer Apyrue ¢dhepMeHThl, modToMy omnpezaenenue aktuBHoctd KK mmpoxo uc-
MOJIb30BAIOCH 1Sl paHHEer quarHoctuku MUM. YBemnuenue aktuBHocTd KK HaxomaT
y 95 - 99% nauuentoB ¢ MM. KK noBsimaercs yxe udepe3 2-4 4 mocie ocTporo
OPUCTYyMa, JOCTUrass Makcumyma uepe3 24-36 4, W MPEBBILIAET HOPMAaJbHBIE
BenuyuHbl B 5-20 pa3. Cienyer moadyepkHyTh, 4To ypoBeHb KK cpaBHUTENBHO
ObICTpO BO3Bpamiaercs Kk HopMe (Ha 3-i-6-i aenn). [loaTomMy B ciydasx, Korna
onpenenenrie KK He ObUIO BBIMIOJHEHO B 3TOT MEPUOJ MOCIE pa3BUTHs MH(ApPKTa,
TPYJIHO pacCUMUTHIBATH HA MOMOIIbL JAHHOTO IMOKa3aTels B AUArHocThke. B To ke
Bpemsi uMeHHO ObicTpora nuHamuku KK nemaer ompenenenue storo QepmeHta
0COOEHHO IIEHHBIM JIJI PAaCIO3HABAHUS MMOBTOPHBIX MHGAPKTOB, KOTOPHIE, HE AaBas
YETKUX DJIEKTPOKapAuorpaduuecKux HM3MEHEHUH, MOTYT BBI3BIBATH TOBTOPHBIM
noabeM akTuBHOCTH KK (mya BBIABICHUS UX PEKOMEHAYETCS MpPOBEIEHUE
MOBTOPHBIX  PEryJSIpHBIX — ucciaenoBanui). MHccinenoBanue aktuBHOCTH KK
CYIIECTBEHHO Ba)XHO NPU aTUNUYHOM TeueHUU MM u OTCyTCTBUM XapaKTEepHBIX
ANEKTPOKApAUOTpadhUIECKUX U3MEHEHUM, YTO MOXKET HAOMIOAAThCS MPU HAJTUYIUH
Omokanel myyka [” mca, apuTMusIX, MTOCIIE TEPANUU JUTHTAIUCOM U B TEX CIIydasx,
Korja y 60JbHOTO yXKe ObLT MHPAPKT.

N3MeHeHne akTUBHOCTH (hepMeHTOB mpu octpoM UM,

@epmeHT [agaso yBenudenusi Makcumym yBe- | Bospamenue k Kparnoctb
AKTHBHOCTH, Yachl | JIMYEHUS AKTHB- HOpMe, CYyTKH yBeJIMYeHus,
HOCTH, YACBhI pa3
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
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MB-¢ppakuus KpearTHHKHHA3bI.

Pegepenmnvie genuuunvr akmuenocmu MB-¢paxyuu KK 6 cvisopomke co-
cmasnsaiom 6% om ooweii akmusnocmu KK unu 0-25 Eo/x.

[loBeimienue aktuBHoctu KK-MB 6onee cneunduuno ans UM. Tlpu UM
KK-MB cocrasnsier 6onee 6% oobmei KK, yBenuuenue HabmomaeTcst y>ke mocie
OCTPOro MPUCTYyNa, MAKCUMYM JOCTUTaeTcs dyepe3 12-24 4, Ha 3-il CyTKH aKTUB-
HocTh KK-MB Bo3Bpaimaercs K HOpMaJIbHBIM 3HAYECHHUSIM IPU HEOCIOKHEHHOM
teuennn VM. Ilpu pacumpenun 30HbI nH(papkra aktuBHOCTh KK-MB nosbiena
JIOJIBIII€, YTO TIO3BOJISICT TMATHOCTUPOBATH MH(MAPKT MPOJOHTUPOBAHHOTO U pe-
uuauBupytomero teueHus. Makcumym aktuBHoctd KK-MB wacto pocruraercs
panbiie Mmakcumyma aktuBHocTH o6Omieit KK. Bennunna noseimenuss KK u KK-
MB cOOTBETCTBYET BEJIMUUHE MOPAXKEHHON 30HBI MUOKapaa. Eciu B mepBbIe Yachl
UM OGonpHOMY HaYaJii MPOBOJUTH TPOMOOJMTHUECKYIO TEparuio, TO MUK aK-
tuBHOCTH KK 11 KK-MB MoeT nosiBUThCS paHbliie, 4eM 00BIYHO, YTO O0BICHIETCS
BEIMBIBaHHEM (EepMEHTa U3 TMOpPaXEHHOW 30HBI (pe3yibTaT penephy3uu -
BOCCTAHOBJICHUSI TIPOXOJAUMOCTH TPOMOHMPOBAHHOW KOPOHAPHOW aprepuu). AK-
tuBHOCTH KK-MB npu UM konebnercs ot 6 10 25%.

Paznuunble onyxosm moryt npoayuupoBars KK-MB, Ha nomto kortopou
npuxoautcs 10 60% u 6onee obmieit aktuBHoctu KK. B atoit csa3u, ecnmu KK- MB
coctaBisier 6onee 25% o6meit KK, Heobxoaumo aymMath O 3JI0KQa4eCTBEHHOM
HOBOOOPA30BaHUU KaK MPUYNHE MOBBIIIEHNS aKTUBHOCTU epmenTa. [IpucyrctBue
B KpoBH BB-(dpakuum moxer cumynupoBath yBeiandenrne MB- ¢paxiuu, BIIIOTh
1o tipeBbiieHus ypoBHs MB-dpakiuu Hag o6mieit KK. KKBB nosiiasercs mpu
HapyIlIeHUU TeMmaTodsHIedamuyeckoro 6apnepa (mmociie oneparuii Ha MO3re WiIn
npu TpaBmMe Mo3ra). BB-dpakuus Takke BO3HHKAaeT TIPU  CEPHhE3HBIX
NOBPEXKACHUAX KUILIEYHUKA U TTOCJE POJOB (IIPU KECAPEBOM CEUECHUH ).

[ToBeimenue ¢pakuuun KK-MB B oTaenbHBIX ciiydasx HaOMromaeTcs Mpu
MHUOKApAUTAX U MUOKAPAUOIUCTPODUIX pa3nIuyHOro TeueHus (Hauboyiee 4acTo
npu Muoauctpoduu romena), onaako KK-MB cocrasnser menee 3% o6meit KK.
[Tpu octpom muokapante KK n KK-MB moryT ObITh HOpMaTbHBIMH WU CHIIBHO
YBEJIIMYCHHBIMHU, MOX0KMUMHU Ha MM, B 3aBUCHMOCTH OT XapakTepa MOBPEKIACHUS
MHOKapAa.

[ToBpexneHrne CKENEeTHOW MYCKYJIATypbl CONPOBOXKAAETCS 3HAYUTEIbHBIM
yBenudaenneM MM-dpakiuu, KoTopas MOXKET CHUMYJIUPOBATh IOBBHIIICHHUE
MBdpaxmuu. [Ipu pabaomMuonan3e AMarHOCTHYECKAas YyBCTBUTEIBHOCTh HCCIIEO-
BaHus akTuBHOCTH KK (moBbimaercs B 5 pa3 u 6omnee) Boiie, yem ACT u JIJIT.

3a0o/1eBaHUA M COCTOSIHHUSA, CONPOBOKAAKIIMECS MOBbINNICHUEM YPOBHS
aktuBHocTH KK nu KK-MB.

1. Qu3uyecKkuii cmpecc u mpasmvt MoldYy:

* YBEIMYCHHE MBIIIEYHOW MACCHI B pe3yJbTaTe (PU3NIECKUX YITPOKHCHHH;

* (usuueckuii crpecc (meperpyska);

* XUPYPrU4€CKUE BMEIIATEIbCTBA, IPSAMAas TPaBMa, BHYTPUMBIIICYHbBIE UHB-
€K1Y,
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* OCTpBIl MCHX03, OCTPOE MOBPEXKACHHE MO3ra, KoMa (HEKpO3 MBIIIL [IPU
MPOJIEKHIX);

* cna3Mbl (3MUIIETNICUs, TETAaHYC), POJBI;

* CHJIbHBIE 0’KOTH; TIOPAKEHUS JIEKTPUYECKUM TOKOM.

2.  Jezenepamugnvie u 6ocnanumebHvle NOBPEIHCOCHU:

* MbIllIeYHas JUCTpodus;

* MHO3UT (KOJJIareHO3bl, BUPYCHbIE HH(DEKIUU, TPUXEHENE3);

* MHOKap/MT.

3. Tokcuueckue nopasiceHus Moluiy:

* OCTpOE AJIKOrOJIbHOE OTpaBJIEHUE, Oeas ropsuka;

* DJK30reHHas MHTOKCUKaLMs (OpoMuibl, 0apOUTYpaThl, YTapHBIH ras);

* TEeTaHWUS;

* MeauKaMeHThl (kinohulpaT, OpOHXOIUTHUKH );

* TOKCHYECKUH padromMuonus3 (repouH, aM(peTaMHuHbl);

* 3JI0KAYEeCTBEHHAsl TUNIEPTEPMUSI.

4.  Memabonuueckue nopaxcenus Moluiy:

* THUIOTUPEO3;

eMeTabonMueckuii padbmomuonus (rurnokanueMus, rumnodocdareMus, rure-
POCMOJISIPHBIC COCTOSTHUSA );

* TIHMKOTreHo3 (tum V).

5. T'unokcuueckue nopasicenus Mvluiy: WioK, nepugepuyeckas IMoo-
nus, 2Unomepmusl.

Ouenb BoIicoKkas akTuBHOCTH KK yacto Ha6JIIOI[aCTC}I IIpH Clta3Max, THIOKCHUHU

CKCJICTHBIX MBIIIIII, BBI3BAHHOM IMOKOM, TOKCHUYCCKHM ITOBPCKACHNCM U OYCHDb
PCAKO I'CHCTHYCCKUMHA HAPYIICHUAMU MeTabo0an3Ma IIIMKOreHa UiIn JIUITN I OB.

Kucnas ¢pocdarasa.

Pegepenmnvie enuuunvt akmugnocmu Kuciou ocghamasvl 8 cvl8opomke:
0-6 Eo/x.

Y My>X4WH MOJOBUHY COJIEpPKAIICHCS B CHIBOPOTKE KHUCIION QocdaTasbl BbI-
pabaTbIBaeT mpecTaTeNbHas JKelle3a, OCTAIBHYIO YacTh - MEYeHb U pa3pyIIarolin-
€csl TPOMOOIIUTHI U APUTPOIUTHL. Y KEHITUH (EePMEHT BhIPAOATHIBACTCS MEUYEHBIO,
SPUTPOLUTAMHU U TPOMOOLIUTAMM.

Onpenenenne akKTUBHOCTH KHCTION (ocdaTazbl B KIMHHYECKOW MPAKTUKE
MPOBOJMTCS JJIsl TUAarHOCTUKH paKa MPe/ICTaTeIbHOU Kele3bl. AKTUBHOCTb KUCJIOU
¢docdaTazpl MOBBIMIACTCS MPU pPaKe MPECTATEIHHOW JKENe3bl JaleKo HEe BCeraa:
Tonbko y 20-25% mnarumenToB 6e3 meTtactazoB U 'y 60% OOJIBHBIX ¢ METacTa3aMH.
CrereHb TOBBIMICHHUS] AKTUBHOCTH KucJoW (ocdarazel 0COOCHHO BenMKa y
MalMeHTOB MPU HAJIMYMKM KOCTHBIX METACTa30B paka MPeACTaTeIbHOUM Kee3bl.
OnpeneneHue akKTUBHOCTU KHUCIOW (ocdaTa3bl MOXKET OBITh HMCIOJB30BAHO IS
nudpepeHanbHON JUarHOCTUKA METACTa30B paKa MPeCTaTEeIbHOMN Kele3bl
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B KOCTH U 3a00JI€BaHUI KOCTHOW TKaHU, B YACTHOCTU OCTEOAMCTPOPUH, MPU KOTO-
pBIX 00BIYHO MOBbIIEHA akTUBHOCTH LI[MD, B TO Bpems Kak mpu MeTacTa3zax paka
MpeICTaTeIbHOM Kene3bl B KOCTU MOBBIIIAETCS aKTUBHOCTD B KPOBH KaK LIEJIOYHOM,
TakK 1 Kucioit ¢ocdarassbl.

Crenyer uMeTh B BUAY, YTO MAcCaX MPEACTATENbHOM KeJe3bl, KaTeTepusa-
1S, UUCTOCKOMMS, PEKTAJIbHbIE HCCIIEIOBAaHUS TOBBIIIAIOT AKTUBHOCTh KHCIION
docdaTazbl, MOATOMY KPOBb Ha MCCIIEIOBAaHUS HAJ0 OpaTh HE paHblle YyeM uepe3 48
Y 10CJI€ NePEeUUCICHHBIX TPOLEAYP.

[loBbIlIEHHE aKTUBHOCTH KUCIOW (ocdaTazbl MOKET UMETh MECTO IMPH TO-
BBIILIEHHOM Pa3pyIIeHUH TPOMOOLMUTOB (TPOOOUTONEHHS, TPOMOOIMOOIHUH U JP.),
reMOJIMTUYECKO Oosie3Hu, mnporpeccupyromeid 6onesnn Ilemkera, meracTa-
TUYECKHUX MOPAXKEHUSIX KOCTEH, MUEJIOMHOM 00Jie3HH (He Bceraa), 6one3nu [oie u
Humana-Iluka, yepe3 1-2 aHs mocne onepanuy Ha MPENCTATENbHOM XKeEle3e WUIn
nociie OUOTICHH.

IIpocraTnyeckas ¢ppakuus Kucaou gpocgarassl.

Pegepenmnvle 6enuuunvl akmuenocmu npocmamuieckou Qpakyuu KUciou
gocgama3zvl 6 cvigopomke pasHul 0,05-2,6 Eo/n.

Omnpenenenue mpocTaTuuecko dpakuuu Kuciaon ¢ocdarassl - 6osee crie-
MUQPUIECKHA TECT JUIsl TUAarHOCTUKU paka MpeICTaTeNIbHOMN JKee3bl, 4eM Ompee-
JeHue oOIel akKTUBHOCTH KuCJoW ¢ocdaTasbl. [loBbilieHne €€ aKTUBHOCTH Xa-
paKkTepHO JJIs paka MpeAcTaTelIbHOM *Kejle3bl, 0COOEHHO ¢ MeTacTa3amMu, Ha0roaa-
€TCsl TaKke NMpu MHPAPKTE IPOCTATHI MTOCIIE KaTeTepru3alii MOYeBOTo my3bips. [1pu
6onesnu l'ome wu Hwumana-Iluka mOBBIIIIEHUST AaKTUBHOCTU (epMeHTa He
Ha0JII0/1aeTCs, €CITU OTCYTCTBYET KUCTO3HOE M3MEHEHHE MPeICTaTeIbHOM JKee3bl.
[lo cBoelt YyyBCTBUTEIBHOCTH W CIEIM(PUYHOCTH ISl CKPUHHUHTA paka Ipejcra-
TEJILHOM Kene3bl 001as u nmpocTaTudeckas pakius kucion pocdaraspl yCTymarT
UCCIIE0BAaHUIO TIpocTaTrdeckoro crnerudpuueckoro anturena (IICA), mostomy He
UCTIOJIB3YIOTCS IUPOKO B KIIMHUYECKOMN MPAKTHKE.

CyOcTpaThl ¥ IPOAYKTHI 0MOXMMHUYECKUX PeaKIuil.
HccaenoBanne nmokasaresieil IMrMEeHTHOr0 00MeHa.

B xnuHMYeckux mabopaTopusx U3MEPSIOT KOHIICHTPAIIMIO OOIIEro W mps-
MOTO OMIHpyOHMHA, TIO pa3HUIE PACCUUTHIBAIOT KOHIICHTPAIIUIO HEMPSIMOTO OMIIH -
pyouna. Ecnu o6mmii 6mmupyOrH He MpeBhINIaeT peEepeHTHBIX MPEIETIOB, TOIMY-
CTUMO HE MPOBOJIUTH U3MEPEHHE MPSMOTO OMIHPYyONHA.

O0mmit OnIupyouH.
Pegepenmuvle eenuuunvt codeporcanus oowe2o ourupyouHa 8 cbl8Opomie
1,7-21,0 mxmonwv/n.

[Ipu runepownnpyounemun 6omnee 27-34 MKMOJIB/JI pPa3BUBAETCS CUHIIPOM
XKenTyxu (nerkas ¢gopma - 10 85 MKMOJIB/J, CpeaHeTshKenas - 86-169 MKMoIb/I1,
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TsKenast popMma - cBeiiie 170 MKMOIB/IT), 00YCIIOBIEHHBIM HAKOIJIEHUEM OMIHpY-
OMHa B TKaHSAX OPraHU3Ma C MOSIBICHUEM >KEJITON OKPACKH KOKH U KOHBIOHKTHUBBI.

JTO COCTOSIHME MOXKET ObITh CJIeJCTBHEM TPeX OCHOBHBIX Ipymni 3a00-
JIEBAHMIA:

*  0OoJe3Hel, CBA3aHHBIX C MOBBILIEHHBIM 00pa3oBaHHEeM OunIHpyOHHA (B
OOJIBIIEM KOJIMYECTBE, YEM TO, KOTOPOE HOPMallbHAsl IEYEHb MOXKET DKCKPETHUPO-
BaTh), IPY 3TOM [I€UEHb U JKETYHbIC TyTH OOBIYHO HE BOBJICUEHBI B MATOJIOTNYECKUI
npolecc; Hanbosiee yactoe 3a00JI€BaHUE STOM IPYIIIBI - TEMOJIUTUYECKAsT aHEMHUSI,
JUISL KOTOPOU XapaKTePHO YCUJIEHHOE Pa3pyLIEHUE SPUTPOLIUTOB;

*  0oJe3HEe, CBA3aHHBIX C MOBPEXKACHUEM KJIETOK MEUYEHU WM BPOXKJICH-
HbIMM (PEPMEHTONATUSIMU, & CJIEIOBAaTEIbHO, C HAPYUIEHUEM HUX CIIOCOOHOCTH
KOHBIOTHUPOBATh OMIUPYOUH (O0JE3HU TIEYEHN);

*  0OoJe3Hel, CBA3aHHBIX C HApyILIEHHMEM OTTOKa Kelud (ClIe0oBaTeNbHO,
CHI)KEHHEM JKCKpelUHnHu OWIupyOuHa), BCIEACTBHE 3aKYNMOPKHU >KEITYEBBIBOASIINX
IPOTOKOB NIeYeHU (00JIE3HU JKETUEBBIBOIAIINUX MTyTEH).

B 3aBucuMoCTH OT TOr0, KaKoi TUT OMIMPYOHHA MPUCYTCTBYET B CHIBOPOTKE
KPOBU - HEKOHBIOTMPOBAHHBIM (HEMPSIMOM) WM KOHBIOTHPOBAHHBIN (MPSIMOIA),
rUNepOnIupyOuHeMusl  KIacCUPUIUMPYeTCs  KaKk  HEKOHBIOTMPOBAaHHAs |
KOHBIOTUPOBAaHHASI COOTBETCTBEHHO. B KIIMHUYECKON IpakTuke Haubosee TTTHPO-
KO€ PAacHpOCTpaHECHHE MOJYUYMUIIO JCJIEHUE JKEATYyX Ha TeMOJUTUYECKUE, MapeHXH-
MaTO3HBIE U O0TypalMOHHbIE. [ eMOIUTHYECKUE U TAPEHXUMATO3HBIE KEITYXH - 3TO
HEKOHBIOTUPOBAHHAS, a OOTYpalMOHHBbIE - KOHBIOTUPOBAHHAS TUIEPOWIHPY-
OouHemusl.

[Tpu reMOIUTHYECKON KEeNTyXe runepOuIupyOrHEeMHUsl COYETAeTCs C MOBbI-
IIEHHBIM BBIJICJICHHEM YPOOUIIMHOTEHA C MOYOH U KaJloM, TaKk Kak OH oOpa3zyercs B
KUAIIEYHUKE B OONBIIOM KojimdecTBe. KpoMe TreMOmuTHYecKuX aHeMUW TeMOJH3
ycuiieH nipu Bi2-gedunuTHON aHEeMUU, MalSpUM, MACCUBHBIX KPOBOMBIHUSHUAX B
TKaHU, HHQPAPKTE JETrKOoro, NpPHU CHHAPOME Pa3MOIPKEHHUS MATKUX TKaHEH
(HEKOHBIOTUPOBAaHHAS TUTIEPOMIHPYOHHEeMus1). YacTol (GopMol reMOJTUTHYECKON
KENTYXH U TUNEPOUTUPYOMHEMUH SIBISIETCS (DU3MOIOTHUYECKas JKENTyXa Yy HOBO-
poxneHHbIX (BcTpeyaerca y 60% miaaeHUeB B IEPBbIE HEAECIH )KU3HH ).

['eMOTUTHYECKUMU TIO CBOEMY MPOUCXOKICHUIO MOTYT OBITh JKENTYXHU, BbI-
3BaHHbIE JIEMCTBUEM JIEKAPCTBEHHBIX CPEACTB, YCHUJIMBAIOUIUX pacrnaj (reMoju3)
SPUTPOLIUTOB (HAMPUMEDP, ALETHUICATUIIMIOBOW KUCIOTBI, TETPAMKIMHA U JIP.).

[Ipy napeHXMMaTO3HOM JKEITyXE HACTyHaeT JeCTPYKLHS TenaTolUTOB,
HapyllaeTcsl SKCKpeuus NpsiMOTO (KOHBbIOTUPOBAHHOTO) OWIMpYOHHA B >KETYHBIC
Kanwuisipsl. [IpsMoit OmamMpyOMH MonagaeT HEMOCPEICTBEHHO B KPOBb, IJE €ro
COJIep KaHNE 3HAUMUTEIBHO yBeJHuYuBaeTca. Kpome TOro, CHuxkaercsi cmocoOHOCTh
MEYCHOYHBIX KJIETOK CHHTE3UPOBATH OMIMPYOWH-TIIFOKYPOHHIBI; BCICACTBUE YETO
KOJIMYECTBO HEMPsIMOTO OWIMpYOMHA Takxke yBeauuuBaeTcs. lloBbillieHHE KOH-
LIEHTPAlUd B KPOBH NPSIMOTO OUNMpyOHHA MPUBOAUT K €r0 MOSBICHUIO B MOYE
BCIIEJICTBHE (PUIIBTpALIMU Yepe3 MEeMOpaHy MOUYeUHbIX Ki1yOoukoB. Hempsimoir Ou-
TupyOUH, HECMOTPSI Ha YBEJIMYEHUE KOHIICHTPAI[MU B KPOBU, B MOUY HE MOCTYIAET.
[lopaxeHne renaToLMTOB COMPOBOXKJIAETCA HAPYIIEHHEM HMX CIOCOOHOCTH
pa3pyliaTh BCOCABIIMIICS U3 TOHKOTO KUIIIEYHUKA ME300MIMHOTeH (YpOOUIIMHO
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reH). [loBellIeHHE coepkaHusl ypOOMIMHOTEHA B MOY€ MOXKET HaOIIOAaThCs €IIE B
JOKENATYLIHBIM nepuoJ. B pasrap BHUpYCHOro remaTuTa BO3MOYKHO CHMJKEHHUE U
Ja)kKe MCYE3HOBEHUE YPOOMIMHOIE€Ha B MOYE. DTO OOBSICHAETCS TEM, YTO YBEIUYHU-
BAIOIIUKCS 3aCTOM JKETYH B IEYEHOUYHBIX KJIETKaX BEJET K YMEHBIIECHUIO BbIIEICHUS
OwnnpyOvHa W, CJIEI0BaTEIbHO, K YMEHbIICHUIO 00pa30BaHUsS YPOOMIMHOTEHA B
KETUYCBBIBOAAIIMX TyTsIX. B panpHeimem, xorna GyHKIMUS MEUYEHOYHBIX KIETOK
HAaYMHAEeT BOCCTAHABIIMBATBCS, JKEIYb BBIAENAETCS B OOJIBIIOM KOJMYECTBE, U
YPOOUJIMHOT€H CHOBA MOSBISETCS B OOJIBIINX KOJIUYECTBAX, UTO B JAHHON CUTYalLlUH
pacueHuBaeTCs Kak OJIaronpusATHBIM MporHocTuueckuii mnpusHak. CrepkoOu-
JIMHOTEH TomnajiaeT B OONBIION KPYr KpOBOOOpAIIEHUS M BBIACISIETCS MOYKAMU C
MOYOM B BUJIE YpOOUIMHA.

OcCHOBHBIE TIPUYUHBI MAPEHXUMATO3HBIX JKEITYX - OCTPbIe U XPOHUUYECKHUE
BUPYCHBIE Ie€NaTUThI, LIUPPO3 MEYEHHU, TOKCUYECKHUE BellecTBa (XJ10podopm, YeTh-
PEXXJIOPUCTBIN YIIepoJl, aleTaMUHO(EH ), MAaCCUBHOE PACIIPOCTPAHEHUE B MEYEHU
PaKOBOIl OIYXOJIH, aJIbBEOJISIPHBIM SXMHOKOKK U MHOXECTBEHHbIE abciiecchl neye-
HU. [Ipu BUPYCHBIX TenaTUTax CTeneHb OUIUPYOUHEMUN KOPPETUPYET C TIIKECTHIO
3a0oneBanus. Tak, npu Jierkoi popMe TeueHust BUpycHoro renatuta B conepixanue
OmnpyOrHa B CHIBOPOTKE KpOBU HE BbIle 90 MKMOJB/JI, IPH CPEHETIKEIION - B
npenenax 90-170 MKMoIb/1, ipH TsXKENAOU - cBbItie 170 MKMOJIB/II.

[Ipu pa3BUTHN MEYCHOUYHOU KOMBI YPOBEHb OWIMPYOHMHA MOXKET MOBBIIIATHCS 0
300 MKMOJIB/JT U BBIIIIE.

K paznuunbiM Tunam runepOunupyOuHeMuu (MapeHXUMAaTo3Has KeNTyxa)
OTHOCSITCSL TaKK€ HEKOTOPBIE PEAKO BCTpeuarluecs cuHApombl - KpurnepaHaii-
spa, XKunboepa, [labuna-/)xoncona, Poropa.

[Tpu oOTypanmoHHON >KeaTyXxe (KOHBIOTMPOBAHHASI TUIIEPOMIHPYOHHEMUS)
HapyIIaeTcs KeITUeBbIBECHUE, BCICACTBHE 3aKYIIOPKU OOIIEro KETYHOTO MPOTOKA
KaMHEM WIH OIyXOJIbIO, KaK OCJIOKHEHHE TenaThTa, MpU MEePBUYHOM ITUPPO3E
NIEYCHH, TPU MIPUEME JICKApPCTB, BRI3BIBAIOIIMX XoyiecTa3. Hapactanue napneHus B
KEIYHBIX KaWUIApax MPUBOAUT K YBEITUUYEHUIO MPOHUIIAEMOCTH WM HapYIICHUIO
UX IEJOCTHOCTH M TOMNaJaHui0 OwinpyOMHa B KpOBb. MexaHWYecKas KenTyxa
OOBIYHO MPUBOJUT K HambOOJEe BHICOKOMY YPOBHIO MPSMOTO (KOHBIOTHPOBAHHOTO)
OwnpyOrHa B KpOBHU, BeIMunHA KoTOporo uHoraa pocturaet 800-1000 MkMob/i.
B kanme pe3ko CHWXaeTcs COAEpX)aHUE CTEPKOOMIMHOTEHA, TOJHAs OOTyparus
KETYHOTO MPOTOKA COMPOBOKIAETCA MOTHBIM OTCYTCTBUEM KETYHBIX IMTMEHTOB B
kane. Ecnu KoHIeHTpalys KOHBIOTUPOBAHHOTO (TIPSIMOT0) OMIIMPpYOrHA MPEBHINIACT
nodeyHbIi mopor (13-30 MKMOIB/71), TO OUTUPYOUH BEIIEISAECTCS C MOYOH.

B xnmHMYecKol MpakTHKE ompeseneHne OMmupyOnHa B CHIBOPOTKE KPOBU
MIPUMEHSIETCS JUIsl PEIICHUS CIAEAYIOIINX 3aa4:

* OMNpECNICHUE YBEIWYEHHOTO COJEpXKaHUs OWIMpyOWHa B KPOBH B TeX
CITyJasx,

KOrJia MpU OCMOTPE OOJIBHOTO JKENTyXa HE BBISABIISIETCS WJIM HAJUYUE €€ BbI3bIBACT
comHeHue. JKenTyuiHas oOKpacka KOXH HaOJoJlaeTcsl MpU YPOBHE COACPIKAHMS
OwnnpyOuHa B KpoBH, IpeBbiiiatoneM 30-35 MKMOJIB/I.
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00BEKTHBHAS OLICHKA CTENEHU OMIIMPYyOUHEMHUH;
. g depeHuranbHas JUarHOCTUKA Pa3IUYHBIX BUJOB XKEITYX;
. OLICHKA TeUYEHHUs 3a00JI€BaHUs ITyTEM MTOBTOPHBIX UCCIEIOBAHUIA.

YMeHbIIIEHUE COACpKaHusd OWMMpyOMHA IUArHOCTUYECKOTO 3HAYCHHS HE
UMeer.

IMpsamoii OnanpyouH.

Pegpepenmuvie senuuunvl cooeporcanus npamozo 6unupyOUHa 6 cbl8OpPOmMKe
0,0-5,0 mxmonw/n.

HccnenoBanre OOBIYHO MPOBOIUTCS C MENbI0 AuddepeHIInaIbHON JHarHo-
CTHKHU (DOPM JKEITYX.

[Tpu mapeHXUMATO3HOW JKEATYXEe HACTyHaeT JASCTPYKIHS NMEYCHOYHBIX KIIe-
TOK, HApYIIAETCs SKCKPEIUSA MPSMOTO OMIMPYOWHA B JKEIYHBIC KAMWILISAPBI, U OH
TI0I1a/1aeT HEMOCPEACTBEHHO B KPOBb, TJI€ COJCPIKAHUE €TI0 3HAUYNTEIHHO YBEIMYH -
BaeTcsa. KpoMe Toro, CHI»KaeTcst CriocOOHOCTh MEYSHOYHBIX KJICTOK CHHTE3UPOBAThH
OWIIMPyOHH-TIIFOKYPOHU/IBI; BCIEACTBUE 3TOTO KOJIMYECTBO HEMPSAMOT0 OMIIMpyOrHa
B KPOBH TaKXKE YBCIIMUNBACTCS.

[Tpu MexaHWYECKOH JKEATyXe HAPYIICHO JKECITYEBBIICIICHNE, YTO TPUBOIHT K
PE3KOMY YBEIIMUCHHUIO COJCP)KAaHUS MPSAMOro OmiupyOumHa B KpoBH. Heckoiabko
MOBBIIIACTCS B KPOBU M KOHIICHTpAIUs HenpsMoro owmpyouHa.[lpu remonutrye-
CKOM JKeNTyXe Co/iepKaHue mpsiMoro OuMpyOrHa B KpOBU HE U3MEHSIETCS.

Henpsamoii OnanpyouH.

Peghepenmnvie senuuunvl cooeparcanus HenpAMo20 OUnUPYOUHA 8 CblBOPOMKeE
3,4-13,7 mxmonw/n.

HccnenoBanue HempsiMoro OWIMpyOWHA WrpaeT Ba)KHEHIIYIO POJb B JHa-
THOCTHKE TeMOJUTHYEeCKuX aHemuil. B Hopme B kpoBu 75% obmiero OunupyOouHa
NPUXOAUTCS HA JIOJNI0 HempsiMoro (cBoOomHoro) OowmnupyoumHa u 25% Ha H0II0
IPSAMOTO (CBSI3aHHOTO) OMIIMPYOUHA.

Henpsimoit OunupyOWH TMOBBIIIAETCS MPU TE€MOJUTUYECKUX aHEMUSX, Tep-
HUIIMO3HON aHEMUH, MPHU KEITyXe HOBOPOXKACHHBIX, cuHApome JKuibOepa, CHH-
npome Kpurnepa-Haitsipa, cuaapome Potopa. TloBeiienne HenpsMoro ommnpyonHa
Py TEMOJIMTUYECKOW aHEMUU OOYCIIOBJICHO WHTEHCHUBHBIM OOpa30BaHUEM €ro
BCIICACTBUE TE€MOJHM3a JSPUTPOIMTOB, W TMEYEHb OKA3bIBAETCA HECIOCOOHOW K
00pa30BaHUIO CTOJIb OOJBIIOTO KOJIMYECTBA OMIMPYOUH-TIIIOKYpOoHUIOB. [Ipu me-
PEUMCIICHHBIX CHUHAPOMAX HapyllieHa KOHBIOTAIUS HEMpSAMOro OWmInpyOonHa C
IIOKYPOHOBOM KUCJIOTOM.

Hwxe npuBenena maroreHeTHdeckas KiacCU(UKAIMS JKENTyXd, KOTopas
MO3BOJISIET JIETKO YCTAHOBUTH STUOJIOTHIO TUIEPOMITUPYOMHEMUH.

Hpeumywecmeenno nenpamasn cunepounupyounemus

1. N30b1TOuHOE 00pa3zoBaHre OunHpyonHa:

* remMoJiu3 (BHYTPHU- U BHECOCYAUCTHIN);
* Hed(DPEKTUBHBIN FIPUTPOIIOI3.
CHIKEHHBIN 3aXBaT OUIMpyOrHA B IEYEHU:
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¢ MJIMTCJIBHOC IoJIOJaHHE,

* Celcuc.

3. HapyuieHue KOHbOrauuu OWJIMPYOUHA:

3.1 HacaeacTBeHHasi HEIOCTATOYHOCTH INIIOKYPOHWITPaHcdepasbl:

. CHIPOM AKnabdepa (n1erkas HEI0CTATOYHOCTD
IJIIOKYPOHUJITPaHcepasbl);

. CHMHPOM Kpuraepa-Haiisipa II THNA (ymepeHnHas
HEJ0CTATOYHOCTH IVIKYPOHWITPaHcdepasbl);

. cunapom Kpuriepa-Haiispa | Tunma (oTcyTcTBHEe AKTHBHOCTH

IJIIOKY- pOHWITPaHcdepasbl).

3.2 @®u3nosornyecKkasi KeJTyXa HOBOPOKIEHHBIX (Tpexoasimas
HEJO0CTATOYHOCTh TIIIOKYPOHWITpaHc(epa3bl; MNOBbIIIEHHOE BCACHIBAHHE
HENPSAMOro OWJIHPYOUHA).

3.3 IlpuoGpeTeHHast HEAOCTATOYHOCTH INIIOKYPOHWITPaHchepasbl:

* NpHeM HEKOTOPLIX MNpenapaTroB (HampuMmep, xjopamdeHHKoIa). ©
AKeJTyXa oT MATEPUHCKOIO0 MOJIOKA (YyrueTenue AKTHUBHOCTH
IJIIOKYPOHMJITPaHCc- (epa3bl NPErHaHAMOJIOM M KHUPHBIMH KHCJI0TaMH,
COJePKAIMMUCS B TPYAHOM MOJIOKe).

. NMopaKeHue NMApeHXuMbI NeYeHN (renaTuThl, UPPO3).

Ilpeumywecmeenno npamas cunepounupyounemus.
1. Hapvinenue YKcKpenuu OMJIHPYONHA B JKeJIYb.

1.1 HacJueacTBeHHbIEe HAPYLLIEHMS:

* cunapoMm Jlabuna-/I:xoHcoHA.

* cu”apom Poropa.

* N00pOKavYeCTBEHHbIH peuuIMBUPYIO LM A BHYTPHUIICYCHOYHBIU
X0J1ecTas;

* XxojecTa3 OepeMeHHBbIX.
1.2 TIlpuoOpeTeHHbIe HAPYIIEHMS:

* MOpa’keHHe NAPEHXHMMbl NeYeHH (HAampuMmep, NPHM BHUPYCHOM WIH
JIEKAPCTBEHHOM renaTrure, HMPpo3e NeYeHun);

* IpHEM HEKOTOPbIX IMpenaparoB (MmepopajbHble KOHTPALENTHBDI,
aH/JAPOreHbl, XJIOPIIPOMA3HH);

* AJIKOI0JIbHOE MOPAaKeHUE MEeYECHU;

* CeICHC;

* MOCJIeOoNePALMOHHBbIN EPHO;

* NapeHTepaJbHOe NUTAHME;

* OMIMAPHBIA NMPPO3 NMeYeHU (MePBUYHBIA WJIH BTOPUYHBIH).

2. OO0cTpyKIMS BHENEYEHBIX KeJTYHbIX NPOXO/I0B:

1.1. O0rypauus:

* X0JIeI0X0JIMTHA3;

* MOPOKH PA3BUTHUS JKETYHBIX NyTell (CTPUKTYPbI, aTpe3us, KHUCTHI
’KeJTYHBIX IPOTOKOB);
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* TEJIbMUHTO3bI (KJIOHOPX03 U JPYrHM€ MEYEHOUHBbIE TPEMATO03bl, aCKapH-
103);

* 3JI0Ka4e€CTBEHHbIE HOBOOOpa30BaHUsA (XOJaHIMOKapLIMHOMA, pak (atepoBa
COCKa);

* reMoOmius (TpaBMa, OMyXoJin);

* IIEPBUYHBIN CKIECPO3UPYIOLIUN XOJIAHTUT.

2.2 CJlaBnenue:

* 3JIOKaYeCTBEHHbIE HOBOOOpAa30BaHMs (PaK MOJKEITYJOUHOMN Kee3bl, JTUM-
dompbl, TuMpOTpaHyIeMaTo3, METaCcTa3bIB TUM(PATHUECKUE Y3IIbI BOPOT NICUYCHH);

* BoOcCHajeHue (MMaHKPeaTuT).

HccaenoBanue mokasarejie a30THCTOr0 OOMeHaA.

JUist neTasibHOrO aHallu3a COCTOSHMSI a30TUCTOTO OOMEHa B KIMHUYECKON
PAKTUKE 1EJIecCO00pa3HO OMpeesaTh B KPOBU KOHIICHTPALIUIO OCHOBHBIX COCTaB-
JSIOIMX BEIIECTB OCTATOYHOTO a30Ta (MOYEBMHA, a30T aMHUHOKHCIOT, MOYeBas
KHUCIIOTa, KPEaTUHUH, aMMuak). [Ipu 3TOM Ha J10JIF0 MOYEBUHBI TPUXOIUTCS OKOJIO
50% Bcero HEOEIKOBOTO a30Ta, IOATOMY YPOBEHb MOYEBHUHBI KPOBHU B OOJIBIITMHCTBE
cily4aeB HamOoJiee aJeKBaTHO OTPa)KaeT COCTOSHHE BCEro a30TUCTOrO0 OoOMEHa B
OpraHu3Me 4eyoBeKa.

MoueBuna.

Pegepenmnvie npeodenvi mouesunvl 6 cvlgopomke Kpogu 2-8 MMOJb/I.
Onpenenenne ypoBHS MOYEBHHBI HCHIOJB3YETCS HJsi OLUEHKH W MOHUTOpPWHTA
BBIICTTUTEILHON (DYHKIIMU TIOYEK, a TaKKe [JIs OIEHKM MOYEBHMHOOOpa3yroIei
(GYHKIIMY TIEYSHH MPU NTEYCHOYHON HEJOCTATOYHOCTH PAa3IMYHOMN 3THOIOTHH.

Ilpuyunsl cHudCceHUA KOHUEHMPAYUU MOYEBUHDL 8 CbIBOPOMKE KPOBU:

* JMeTa C HU3KUM COZep>KaHuEM OEJKOB;

* OEpeMEHHOCTh - MPUBOAUT K YBEITUYCHHUIO CKOPOCTH KITYOOUYKOBOU (HHITB-
tpaiuu (CK®) u, Kak cieAcTBUE, K MOBBIILIEHUIO CKOPOCTU BBIBEICHUSI MOUYEBUHBI;

* 00JI€3HU TIEYCHU - OCHOBHAS MPUYHHA MATOJIOTUYECKOTO CHUYKCHHS YPOBHS
MOYEBHHBI B KPOBH.

Ilpuuunst nogvluieHuA KOHUEHMPAYUU MOYEEUHDL 8 CHLEOPOMKE KPOBU:

1. BHemoudeuyHbIE€ - CBSI3aHbI C MOBBIIIEHHBIM OOpPa30BAaHUEM MOYEBUHBI B
OpraHu3Me NpHU HOPMAIbHOW BBHIIETUTEIHLHOW (YHKIMH TOYEK - MPOMYKIIHOH-
HassypeMusi:

* TOTpeOJICHHE 0YCHB OOJIBIIOTO KOJTUYECTBA OCIKOBOW THUIITH;

* JJIUTEIBHOE TOJOJIaHHE, KOTOPOE COMPOBOXKIAETCS YCUJIEHHEM KaTabo-
nu3Ma OelIKOB COOCTBEHHBIX TKaHEW; BO3POCHIMHM pacmaj]l 0eIKOB MPUBOAUT K IO-
BBIIIICHUIO CUHTE3a MOUYEBUHBI; JaHHAS CUTYallUsl MOXKET Tak»Ke HaOI01aThCsl IPU
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Pa3IHYHBIX BOCHAJTUTEIbHBIX POLECCAX, Y TH/KEIbIX 00JbHbIX, HAXOAALIUXCH
B OT/CJICHUU PeaHuMAaLlUH;

. 00e3BOKMBaHME B pe3yJbTaTe PBOTHI, IOHOCA; MPH JAerHAPaTaAlHH
KOJIMYECTBO peadCcopOMpOBAHHOM M3 TMOYEYHBIX KAHAJIbLEB B KPOBb
MO4YeBHHBI (I10cCJIe KIYy00UKOBO# GUIbTPALMH) YBEJIUYUBACTCS

. KeJIyI0YHO-KHIIeYHbIe KPOBOTECYCHHS U3 A3B;

. BAPHMKO3HO-PACIIMPEHHBIX BEH MHINEBOJAA, OIYXO0JeH; KpOBb
NONAaJAaeT B KMIICYHUK, B pe3y/bTaTe BCcachblBaHHe 0€/IKOB (KPOBb COJAEPKUT
00JIbII0E KOJIMYECTBO 0eJIKka) yBeJIMYUBAECTCH M, CJIEA0BATEIbHO, BbI3bIBAET
AKTHBALMIO CHHTE32a MOYEBHHBI.

OnHako mpH 3THUX COCTOSIHUAIX M30BITOK MOYEBHHBI OBICTPO yAAJACTCH
W3 OpPraHu3Ma IMOYKAMH M €€ KOHLUEHTPAUMs B KpPOBH CTAHOBHUTCH
HopMabHOH. IloBbllIeHHEe YpPOBHA MOYEBHHBI B KPOBH Hau0oJiee 4acTo
BO3HHKAeT B pe3yJibTaTe HapPYILICHUS BbIACJUTEIbHOH (YHKIHMH IOYEK.
YpoBeHb MOYECBUHBI B KPOBH Bo3pacTaeT, ecau CK® caumxaercs.

B COOTBETCTBUU c NpHUBeJIeHHBIMHU BbILIIE (paxropamu,
cnocoocTByromumMu  cHmKeHniw CK®, Bce mnpu4mMHBI, Onpeaeas0IIHe

Pa3BUTHE MOYEYHOI HEJOCTATOYHOCTH, MOKHO PAa31eJIUTh Ha 3 TPYINIIbI:
* mpepeHaJbHbIe (YMEHbIICHHE IPUTOKA KPOBH K MOYKaM);

* peHaJIbHbIE (OBpPeKIeHNEe COOCTBEHHO MOYEYHOTr0 (PUiIbTpa);

* MOCTPEHAJIbHBIE (3ATPYAHEHHE OTTOKA MOYH).

IlaTonorus, Jiexkamassi B OCHOBe IPEPEHAJbHBIX MEXaHH3MOB
HapymeHusi QyHKIMH MOYeK, NPUBOAUT K NOBBIIICHUIO YPOBHS MOYEBHHbI B
KPOBH 1 xapakrtepusyercsi Hu3koii CK® Bcieacreue yMeHbIIEHHSI TOKA KPOBH
yepe3 nmovyeuHbie KIyoouku. Ilpu 3ToM cTpyKTypa HeppoHa ocTaercsi B HOpMe,
HO Hapymaercsi ero ¢GyHkuus. IlpuuymHamu npepeHaJabHOM AUCHYHKUIUU
MO4YeK SABJISIOTCH:

e neruaparauusa u cHukenue OLK: mok, cuibHOe KpoBOTEuYeHHE,
THKeJIasl Auapesi, 00MJIbHAsl pPBOTA;

*ocTpasi WJIH XPOHHMYECKAsl CepAeYHO-COCYAHCTAsI HeA0CTATOYHOCTD;
cHIKeHue A/l WM HeIOCTATOYHOCTH COKPATUTEIbHON GyHKIIMU MHOKApAA.

PenanbHass mnartoJsiorusi conposoxkaaercss Hu3kod CK® BceiencrBue
«00KMpOBaHNA» KIYy00uKkoro ¢punabrpa. CTpykTypa He()pOHOB HAPYILIEHA, U
COOTBETCTBEHHO HapyuieHa ux ¢pyHkuus. [lppyunamu HapymeHuss GyHKUMH
Mo4YeK MOryT ObITH cieayonue (OpMbI NATOTOTHH:

* ocTpble M XpoHudeckue riaomepyaoneppursl (I'H); mpu octpom I'H
NOBBILICHHE YPOBHA MOYEeBUHBI HA0JII01aeTCH PeAKO U KPATKOBPEMEHHO; NIPHU
xpounuyeckoM I'H ypoBeHb MO4YeBUHBI MOXKET K0J1€0aThCsl, NMOBLIIIASACH NPHU
000CTpeHUH NMPoLecca U CHUKASCH IIPH €ro 3aTUXAHUH;

* XpOHHYECKHEe TMHeJOHe(PPHUTHI; IMOBBILIEHHE YPOBHA MOYEBUHBI
3aBHCHUT OT BbIPA’KEHHOCTH HeQPOCKJIEpP03a U BOCHAJIMTEJIHLHOIO NMpPoLecca B
MOYKAaXx;

* He(ppOCK/IEPO3bl, BbI3BAHHBbIC  OTPABJICHHSIMH  TOKCHYECCKHMMH

BeieCrBaMu,
e cuamnNoM  nmnuTenranrn CMTarmuranuga (MartMowkeHUug)* VNNORAHL
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* aualdernyeckas HegponaTus;

* TMNIEPTOHHYECKAsA 00/1e3HD €O 3J10KAaYeCTBEHHBIM TEYCHHEM; ® I01arpa;

* ruApPOHe(PPO3, BHIPAKEHHbIN MOJTUKHCTO3, TYOCPKYIe3 MOUYKHU;

*AMWIOWAHBIA WJIM aMHJIOHAHO-JIMIIOMIHBIA He(ppPo3; MOBbILICHHE
MO4Y€¢BHHBI B KPOBH HA0/I1012aeTCS TOJbKO HA MO3AHUX CTAAUAX 3200/1eBAHNS.

IlaTosorus, Jiexkamasi B OCHOBE IOCTPEHAJbHBIX MEXaHHM3MOB
HapyweHusi (GyHKOMM mo4eK, mnposiBasercs Hu3dkod CK® Bciaeacrsue
0JI0OKMPOBAaHMS MOYEBBIBOAAIIMX myTed. OHa BO3ZHMKaeT NPH 3aJepiKKe
BbI/ICJICHUS MOYH M3-32 KAKOr0JHM- 00 NPENnATCTBUA B MOYEBBIBOASIIIIUX IYTAX
(kaMeHb, OIYX0JIb, B YACTHOCTH, a1€HOMA WJIH PaK NMpPeACTATEJIbHOI kKeje3bl).

3HaunTeIbHOE M MPOAOKHTEIbHOE NMOBBIIICHHE YPOBHS MOYEBHHbI B
kpoBu (>10,0 MMoOJIB/JT) BCeraa CBUAETEJbCTBYET O MOPAKeHUM IMOYEK, 0ojiee
yMepeHHOe MOBbILIeHHe ITOro nokasaress (or 6,5 10 10,0 mmoJib/J1) sIBJIsAETCS
NPU3HAKOM JAPYroi nNaToJ0ruu.

Heo0xonuMo mMOMHHMTB, YTO HOPMAJIbHASI KOHLEHTPAIUS MOYEBUHBI B
KPOBH He MCKJIIYAET PaHHEH CTAaIWH MOYEeYHOro 3a00JieBaHMsI. Y BeJHYCHHUE
KOHLIEHTPAMH MOYEBHHbI B KPOBHM OTME4YaeTcsl TOJbKO NPH 3HAYMTEIbHOM
CHMKeHUN pyHKunu noyek. KoHueHTpanust MO4eBMHBI B KPOBH He BBIXOIUT 32
npenaeabl HOPpMbI 10 Tex nop, noka CK® ne cranosurcst Huxe 40 Mi1/mMuH, T.e.
MeHee 50% oT HOpMaIbHOIO 3HaYeHus1. IIpu pasBUTHH 0CTPOro NMOBPEKICHUS
M0YeK KOHUEHTPAUMA MOYEBHHbI KPOBU HEpPEeAKO JOCTUraeT 0O4e€Hb BBICOKHX
BeJnmuuH - 133,2-149,8 mMoJIb/i1.

KpeaTtuHuH KpOBHM U MOYH.

Conep:xanne KpeaTHHHMHA B KPOBHM 30POBBIX JIOJEH - BeJIHYHHA
JAOBOJILHO MOCTOSIHHASI M MAJIO 3aBUCAIIAS OT MMTAHUSA U APYTUX BHEMOYEYHBIX
dakrTopos.

PedepenTHbIe BeJITMUMHBI COAEP:KAHUS KPeATHHUHA B CHIBOPOTKE.

Bo3pact Copep:kaHne KpeaTHHHHA B CHIBOPOTKeE
MKMOJIb/JI MTI/1J1
HoBopo:xeHHbIe 27-88 0,3-1,0
eTH 10 1-ro roga 18-35 0,2-0,4
Jletn ot 1-ro roga no 12 jert 27-62 0,3-0,7
IlogpocTku 44-88 0,5-1,0
B3pocible: ;KeHIIMHBI 62-132 0,7-1,4
MYKYHUHbBI 44-97 0,5-1,1

CHukeHHe YPOBHA Kpc€aTHHHHA B KPOBH HE€ HMCEET, 3a PCAKHUM
HCKIIYCHUEM, CYIIECTBCHHOI'O 3HAYCHHU . Ero YPOBCHb MOKET CHHZKATHCHA IIPH
6epeMeHHOCTI/I B pe3yabTare YBCJINYCHUA IKCKPEeIIUN KPCATHHUHA IMTOYCYHBIMH
KaHaJIbIIaMHU. le/l J1I000M 3360J16B3HI/II/I, COIMPOBOKAA€EMOM CYHICCTBCHHBIM
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IIEYHOM Macchl (HampuMep, MbILICYHA AMCTPO(PHUS), MOKET OTMEYATHCH
NATOJOTHYeCKOe CHUKEHHE YPOBHS KPEeaTUHMHA B CbIBOPOTKE KPOBH.

Ilpuuunvt noevluieHuA ypo6HA KpeamuHuHa 6 Kpoeu.

YpoBeHb KpeaTHHHMHA B KpPOBHM, B OTJIHYHE OT MOYEBHHBI, He
NMOBBINIACTCH MPHU CEINCHUCe, TPABMAX, JUXOPAA0YHbIX COCTOSHUAX, HE 3AaBHCUT
OT CTeNCHH rHAPATALMH OPraHU3Ma, MOBbILIEHHOI0 MOTPedIeHus OeIKa.

OmnpeneneHue KpeaTMHHHA WIMPOKO MCIOJb3YeTCH B JMATHOCTHKE H
MOHUTOPHMHIe 3a00/ieBaHUil Mo4YeK. KpeaTMHMH B MeHbLIEH CTENEHH, YeM
MOYEBHHA, 3ABUCUT OT YPOBHA KaTad0/u3Ma, He peabcopOupyercs B MOYKAX,
MO3TOMY B 00JIbIIEH Mepe 0TPaKkaeT CTeleHb HapylleHUsl (PUJIbTPAllMOHHON U
BbIICJIMTEbHON (QYHKOUIA mo4yek. B OoabIIMHCTBE CJy4aeB NOBBILICHHE
YPOBHSI KPeaTHHMHA B KPOBH - 3TO NPU3HAK HApYLWIeHUs! QYHKIUI NMOYeK.

I'mneprupeos, akpomerasus, THFTAHTU3M, CaXapHbIil qMadeT, KMIIeYHas
HENpPOXOAMMOCTb, MbIIIEYHASA JUCTPO(PUs, OOIIMPHbIC 0/KOTH, TAKKe MOIYT
CONPOBOKIATHCS NMOBbINICHHEM YPOBHA KPeaTUHHHA B KPOBH.

OmnpeneneHue KOHIEHTPAMM KpeaTMHMHA B KPOBH H  Mo4e
3HAYMTEJbHO  pPACHIMPHAET  JAHATHOCTHYECKHME  BO3MOXKHOCTH  OLECHKH
(PYyHKIMOHATIBLHOTO COCTOSIHUS MOYEK.

PedepeHTHbIC BeTMYMHBI COAEPKAHNA KPEeaTHHHHA B MOYe.

Bospacr ConepkaHne KpeaTHHHHA B CBIBOPOTKE
MI/(KI B CYTKH) MKMOJIb/(KI' B CYTKH)

Jletn 1o 1-ro roaa 8-20 11-177

et oT 1-ro roga g0 12 jer 8-22 71-194
IlogpocTKn 8-30 71-265
B3pocJibie: JKeHIMHBI U 11-20 9r-177
MY3KYHHbI 14-26 124-230
B3pocJibie: My:K4MHBI 1 800-2000 7,1-17,7
SKeHII{NH bI 600-1800 5,3-15,9

B KJIMHHYECKOH MNPaKTHKe BaKHOE 3HAYEHUHE HMMeeT olpeaeieHue
OTHOLIeHUs] KpeaTHHUHA B Mo4e (KM) k kpeaTuHuHy cbiBOpoTKH KpoBH (KKp).

Knupenc snoozennozo kpeamununa (npooa Peoepea-Tapeesa).

KoHueHTpanusas MoO4YeBHHbI W KpPEATHHHHA B CBHIBOPOTKE KPOBH
orpaxkaer CK® u BiansieT Ha Hee, 0THAKO He M03BoJsieT NpsaMo usmMmeputb CK®.
JT0 00YyCJOBJIIEHO TeM, 4YTO YPOBHHM JTHX MeTA00JIUTOB B KPOBH He
YBEJIHYHUBAKTCH CYLHIECTBEHHO 10 TeX IOp, MOKAa MOYKH He TEepAT CBOIO
(pyHkumio (00pa3oBbIBaTh NEPBUYHYI0O MO4Y) HA 50%. [103TOMY KOHIIEHTpaAIUK
MO4YEBHHbI M KpPeaTMHMHA B CbIBOPOTKE KPOBH SIBJIAKTCH CJIa0bIMH
HHAUKATOPAMH HEe3HAUYMTEJIbHbIX HapylleHMH (QYyHKIUM NMOYEeK HA PaHHHUX
CTAAUAX TOYEeYHBIX 3a0osieBaHnii. B cBsI3U ¢ 3TUM IS NOBBILIEHUSA
uHpopmaTtuBHOCTH OULeHKH CK® B KIMHMYECKON IPAKTHKEe ONpeaesioT
KJIHpeHe KpeatuHuHa (mpoda PedOepra-Tapeesa). OmnpenesieHue KJIHMPEHCA
eraTanHa TaKKe UMeeT HeKOTOpLIe He)j[OCTaTKI/I, TeM He MeHee 3TO 10BOJIbHO
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Jiee YyBCTBUTEIBHBIM M crelu(UUYHBIN c1ocO0 AMArHOCTUKUA MOYEYHOM HeaocTa-
TOYHOCTH Ha PaHHUX €€ CTaAMSIX, YeM OLEHKA COJAEP>KaHHUsSI MOYEBHMHBI U KpeaTH-
HUHA B KpoBU.KnupeHC KpeaTMHHHA - 3TO 00BEM IUIa3Mbl KPOBH, KOTOPBIA OYM-
1jaeTcsl OT KpeaTUHUHA 3a | MUHYTY NpU MPOXO0XKACHUH Yyepe3 Mouku. YeM s dek-
TUBHEE padOTaIOT MOYKH MO OYMIIEHUIO KPOBH OT KPEaTMHUHA U BBIBEJICHUIO €TI0 C
MOYOW, TEM BBILIE KIUPEHC.

B Hopme knupenc kpearununa, win CK®, y 310poBbIX Jt0el K0JIe0aeTCs OT
80 no 160 mu/mun, cocrapnsisa 120 £ 25 mia/MuH y Myk4uH 1 95 + 20 mMa/MuH y
xeHmuH. [lpu 3a0oneBaHusX mNouYeKk BeAMYMHY KiupeHca KpeaTuHuHa (CKO)
OPUHITO CYUTATh JOCTATOYHO KOPPEKTHBIM KPUTEPUEM OLEHKH MAacChl JACHCTBY-
IOIUMX HEPPOHOB, MapaMeTpa Ba)KHOTO, B TOM YHCIE C MO3UIMN KIMHUYECKOU
(apmMaKosorum, MOCKOJNbKY (papMaKOKMHETHKA MHOTUX MEIUKAMEHTOB 3aBHCHUT OT
BEJIMYUHBI ATOT'O MMOKa3aTes.

O6wmenpunsaroit metoaukon oreHku CK® ciy>)XUT HccieoBaHUEe KIUpEeHca
kpeatuHuHa (npoba PebGepra-Tapeesa). Kpeatunun, Oyydn HU3KOMOJIEKYISPHBIM
BEIIECTBOM, OECIPENITCTBEHHO MPOXOAUT U3 KPOBU B COCTaB MEPBUYHON MOYH B
npoiiecce Ki1y0oo4ukoBoi ¢punbTpanuu 6€30€IKOBOM M1a3Mbl KpOBH. TakuM o0pa3zoM,
KOHIIEHTpAIMs KpeaTUHUHA B PUIIbTpaTe, T.€. IEPBUYHON MOYE, COOTBETCTBYET €r0
IUIa3MaTUYECKON KOHIIEHTPAllUU - KOHIEHTpAIMM KpeaTMHUHA B HCCIEIyeMOu
ceiBopoTke KpoBHu (Kkp). CrenoBaTenbHO, KOJTUYECTBO KPEaTUHUHA (MMOJIB/MUH),
nocrynaroumee B (QUIBTpaT, COOTBETCTBYET MPOU3BEICHUIO KOHIIEHTPAIMH
KpeaTUHUHA B (UIBTpATe HA MUHYTHBIN 00beM (uiIbTpaTa:

Kxp x V.

IHopaook nposedenusn npoowvt Peoepea-Tapeesa.

CrennanbHOM MOATOTOBKU NallMeHTa He Tpedyercd. [laneHT B TeueHue cy-
TOK coOMpaeT MOYy (BCIO BBIJICIICHHYIO MOYY 3a 24 9). YTpOM OH HJIET B TyalleT.
OO6s3aTenbHO GUKCUpyeTcs 3TO Bpems (HyneBoe Bpems). llepByio yTpeHHIOO
MOPIIMIO MAIUEHT He coOMpaeT (BBIMTYCKAeT B YHHUTA3), a COOMPAET BCE MOCIEAYIO-
M€ MOPLMU TOYHO 0 3TOTO K€ BPEMEHH CJIEAYIOIIETo JHSA (32 CYTKH B €EMKOCTD 3
n). [lo okonuanuu cOopa MOUy NEPEMEIINBAIOT, U3MEPSIOT 00BEM U YKA3bIBAIOT €r0
B HaIIpaBJIEHUH; OKOJI0 50 MJI MOYH OTJIMBAIOT B OT/IEJIbHYIO IMOCYAY U IOCTaBIISIIOT B
nabopaTopuio. YTpoM JHS OKOHYaHHS cOOpa MOYM y MareHTa OepeTcsi BeHO3Has
KpPOBb JJIs ONIPEEICHUsI KOHIIEHTPALMU KpEaTHHUHA.

JI1s1 mOoMy4YeHUs TOYHBIX PE3YyIbTATOB UPE3BBIYANHO Ba)KHO MOJHOCTBHIO CO-
Opath MOy 3a 24 4 U yKa3aTh B HAIpaBJICHUHU HA UCCIEAOBAHKE, YTO 3TO CyTOUHAs
Moya. HenmpaBuiibHbIN cOOp MOUU MPUBENIET K JOKHBIM PE3yJIbTaTaM.

B naGopartopuu onpenenstor konuentpanuio Kkp n Km manuenTa, a taxke
pacCUMTHIBAIOT MUHYTHBIN nuype3 - I, UCcXolsd M3 CYyTOYHOro o0bemMa MOYH, CO-
OpanHoro mareHToM. Hampumep, 3a cyTku namueHT Bbiaenua 1350 M Mmouu; 310
KOJIMYECTBO B MJT HEOOXOIMMO Pa3eiuTh Ha 24 4, IepeBeIcHHbIC B MUHYTHI - 1440
MUH; CJIEIOBATEIHHO, B JAHHOM ITPUMEPE MUHYTHBIN auype3 coctaBui 0,94 mir/MuH.
Knupenc kxpeamununa paccuumuleaiom no cieoyroweu gopmyne:
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KNIMPEHC KpeaTUHUHA =---------- -x [

Mpoba Pebepra-TapeeBa MOXET BbIMOSHATLCS U 3@ 60M1ee KOPOTKUM OTPE30K BPEMEHU
(Hanpumep, 3a 1-2 4). OgHako, NPoBOAS MUCCNEefOBaHWE KMpeHCa KpeaTuHuHa B bonee
KOPOTKMI OTPE30K BpPEMEHW, HEO0BX0AMMO YUWUTbIBaTb BO3MOXHOCTb 3HaYMTENbHON
OLINBKM Mpu cbope HeBONbLLIOrO 06bEMA MOYM U3-3@ HEYYETA «OCTAaTOYHON MOUU» B
MOYEBOM MNy3bIpe, HU3KOMO AMype3a M aHANMTUYECKOW Bapuaumv MeTofa onpeaesieHus
KOHLUEHTpaumMmM KpeaTuHuHa. [Ns MNOBblWEHUS aAeKBaTHOCTM OnpefeneHust KimpeHca
KpeaTWHMHA XenaTenbHO AobuBaTbCs Anypesa y obcnegyeMoro naumeHTa B obbeme He
mMeHee 1,5 MA/MWH, 4yTO 06€ec - Me4yMBaeTCsl [AOMOSIHUTENbHOMW HEebOoNbLIOW BOAHOWM
Harpy3kon B 06beme 1-2 cTakaHoB BO/Apbl.

Ilopaook npoeedenus npoowvt Pebepea-Tapeesa 3a KopomKkuii npomesicy-
mokepemenu. BONbHON YyTPOM MouuTcsl, BbinnaeT 200 Mn BOAbl, M 3aTEM HATOLWAK B
COCTOSIHUM MOSIHOIO MOKOSI COBUpaeT MoYy 3a TOYHO OnpeAeneHHOe HeNPOAOHKUTENBHOE
BpeMs (2 u4). [llocepeamHe 3TOro OTpe3ka BpeMeHu OepyT KpoBb M3 BeHbl. [pu
HanpaeneHun npob6 B nabopaToputo AN MNOSAYYEHUS MpPaBUSIbHBLIX Pe3y/bTaToB
onpeaeneHnss CK® B HanpaBneHMM Ha WUCCNeAOBaHME OYEeHb BaXKHO yKa3aTb 3a KakKow
OTpe30K BpeMeHn cobpaHa Mouva.

B HopMe BennuuHbl KIyH60UYKOBOM (UNbTPaUMM HamMbonee HU3KKM YTPOM, MO-
BbILLAKOTCA A0 MAKCMMasibHbIX BE/IMYMH B AHEBHbIE YACbl U BHOBb CHMXXAIOTCS BEYEpPOM. Y
30pOBbIX Ntoaen cHmxkeHne CK® npoucxoauT noa BAMSIHUEM TshKenon (usnmyeckom
Harpy3ku M OTpULATENbHbIX 3MOLMIA; BO3pacTaeT Mocie MUTbS XMAKOCTM U npuema
BbICOKOKa/TOPUMNHON MULLIM.

Tak KakK onpegeneHve KIWPEeHCa KpeaTUHWHa SBNSeTCA MNpsMbIM - METOAOM
namepeHna CKO®, ero BenuMyMHa CHWXaeTca npu yMeHbleHnn CKO. YMeHblleHue
BE/IMYMHbI K/IMPEHCA KpeaTMHMHA MO CPaBHEHWIO C HOPMOW CBWAETENLCTBYET O
noBpexaeHun noyek. 10 YpPOBHIO CHMXEHUS KMPEHCa KpeaTMHMHA MOXHO CyauTb O
TSXKECTU UX NOPaXKeHMUs1, HO He O AMarHo3e, Tak kak CK® yMeHbLuaeTcs npu 3aboneBaHusix
MoYeK pa3HoM 3TUOMOrMK. DTOT NoKasaTenb - 6onee YyBCTBUTENbHBIN MHAMKATOP PaHHUX
CTaAMN NOYEYHON ANCHYHKLIMMN.

Ha CK® okasbiBaloT BAUSAHWME 3KCTpapeHasnbHble dakTopbl. Tak, CK® cHuxaeTcs
nMpu CepaeYHOM W  COCYAMCTOM HEeAOCTAaTOYHOCTM, O6WIbHOM MOHOCE W PBOTE,
rMNOTUPEn3e, MEXaHWYECKOM 3aTpyAHEHWM OTTOKa Moum (ONyXonu npeacTaTesibHON
Xenesbl), Npu NOPaXeHWM neveHu. B HayanbHoM ctagum octporo MH cHmkeHne CK®
NPOMUCXOAMT He TONbKO BCIEACTBME HAPYLLUEHUSI NPOXOAMMOCTM KITy604KOBOM MeMOpaHhI,
HO M B pe3ynbTaTe CUCTEMHbIX PACCTPOWUCTB remMoaMHaMuku. lMpu XxpoHudeckom IH
cHmxkeHne CK® MoxeT bbiTb 00yCNOBNEHO TaKXXe a30TEMUYECKON PBOTOM M MOHOCOM.

Psp nekapCTBEHHbIX NpenapaToB (HanpuMmep, UMMETUANH, TPUMETOMNPUM) CHUXKAET
TYOYNnapHYIO CeKpeuuio KpeaTWHWHa, CrnocobCTBYS MOBLIWEHUIO €ro KOHUEeHTpauun B
CbIBOPOTKE KpOBU. AHTUOMOTUKM rpynibl LiedanocrnopuHOB,

39



BCJICACTBHE MHTep(epeHUMH, NPUBOAAT K JIOKHOIOBBIIMICHHOMY YPOBHIO
KpeaTHHUHA B CbIBOPOTKe.

HHoBpimenne CK® naGawopaercs mnpu  xponmyeckom I'H ¢
He(POTHYECKHUM CHHAPOMOM, B PaHHe#ll CTaIMU IMIEPTOHMYECKOH 00/1e3HM;
BbicokHe nHppsl CK® ormeuarTes: 1 npu Hedpo3sax.

Hapsiny ¢ ompeneaennem CK® B mnpode PeOepra-TapeeBa takxke
OLICHMBAIOT COCTOSIHHE KAaHA/IbLEBOH peadcopOunu, KOTopasi pacCYuThIBACTCH
o popmy.ie:

B Hopme kaHaabueBasi peadcopOuus cocramiasieTr or 95 mo 99%
KJIy004K0BOIro puiibTpara.

KananbueBass peaOGcopOuust MOXKeT 3HAYUTEJIbHO MEHATHCHA B
3aBHCHMOCTH OT Gu3nonorudeckux GakTopoB, CHHAKAACH 10 90% npu BoAHOM
Harpy3ke. BpIpakeHHOe CHUKeHMe pealdcopOuMHM  NPOMCXOAMT  NPH
¢opcupoBaHHOM  auMype3e, BBI3BAHHOM  MOYErOHHBIMH  CPeJACTBAMHU.
Haunbonbmee cHH:KeHNE KaHAJBbIEBOH peadcopOuun Hada0aaeTcs y 00JbHBIX
HECAXaAPHBIM 11Ma0eTOM.

IIpn  pa3auuHbIX  3a001eBaHMAX  MOYEK  MNepuoabl  (Bpems)
BO3HMKHOBeHMsI HapymieHus (cHmKeHus1) CK® u kananbueBoii peadbcopoumu
MOTI'YT CYHIECTBEHHO OTJIMYATHCH, YTO HUCHOJb3YyeTCsl JAJIsl OHEHKU TUHAMHUKH
3a00/1eBaHUIA.

IIpu octpbix U xponumveckux I'H, Hedpockiiepo3ax, Korma nepBuv4HoO
nopaxaercsi (GUIbLTP MNOYEYHOro KJIYy0OUKa, KaHaJbleBasi peadcopoOuus
cHI:KaeTcs nmos:ke, yeM CK®, 1.e. CK®, kak npaBmjio, yMeHbIIAETCSI HAMHOI' 0
paHblle, YeM MPOUCXOAHUT CHHKEHHE KOHUEHTPANMOHHOW (PYHKUHMHU MO4YEeK U
HAKOILJICHMEe B KPOBM MOYEeBHHbI W KpearuHuHa. Ilpum mnepBUYHBIX
KJIYy0OUKOBBIX MOPAKEHUAX HEAOCTATOYHOCTHh KOHIEHTPANUOHHOH (PYHKIHU
NMo4YeK BbIABJIAsAETCA NpPU pe3koM cHukeHnu CK® (nmpubdausurtenbHo Ha
40-50%0).

IIpu nuesoHedpurax KaHajJbleBasi peadcopOUMs CHMKACTCS pPaHbIe
yMmenbuieHusi CK®. 3710 00yca0BJI€HO TeM, 4YTO NPUXPOHHUYECKHX
nuejioHedpuTax NMePBOHAYAJIBHO MopaxaeTcs NMPeuMyIIeCTBEHHO
AUCTAJBHBIA O0TAE] KAaHAJbLEB HeppoOHA, a TOJHKO 3aTeM IJIOMEPYJSIPHBIN
kiayOouek, mnodTomy CK® yMmeHblIaeTcss Tmo3ke, 4YeM KaHAJbleBasi
peadcopOumsi.

MoueBas kucnora.

Pegepenmuvie 3nauenus mouegol KUCI0mMul 8 CblBOPOMKe:
00 14 nem: 120-320 mxmonv/n;

cmapuwie 14 nem, mysrcuunst: 210-420 mxmonv/n,
Arnnsiariarzirae 180N 280N assnannms /n
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OcHOBHBIE NPUYIHUHBI, KOTOPLIC IPUBOAAT K YBCJINYCHHUI0O KOHIHCHTPAIUH
MOYEBOM KHCJOThI B ILIa3Me KpoBH.

YBeauuenue o0pazoBaHusi MoueBoii | CHHMKeHHE TOYEYHOM IKCKPEeLUH MO-
KHCJIO0TBI 4YeBOH KHCJIOThI
IlepBuuHOE IlepBuuHOE
VBeJlMueHHe CHMHTE3a NMypuHOB: mano-Hanonarnyeckoe
naTun4eckoe (HeyCTaHOBJIEHHOE)
HACJICACTBCEHHOEC HapylleHue MeTaldo-
JIM3Ma
Bropuunoe Bropuunoe
MN30b1TOUHOE MOCTYNJIEHNEe MYPUHOB ¢ [ XPOHUYeCKas 00/1e3Hb MOYeK.
nueii. Hapymenue meradosausma YBenueHue mo4eyHou peadcopouum/
ATOD: YMEHbIIIEHNE CeKPelnn:
o AIKOr0JIb; * THA3UAHBIC TNYPETHKH;
* TUNOKCHUS TKaHEe. * CAMIMJIATHI (HU3KHE 103bl1);
YBejinmueHue 00MeHa HYKJIENHOBBIX * CBHHEIL;
KHCJIOT: * OpraHMYecKne KHCJIO0ThI (Hanpumep,
* 3JI0Ka4YeCTBEHHbIE HOBOOOPA30BAHU; |\ 0UHASI KHCJIOTA, B TOM YHCJIE
* ncopuas; BCJIEICTBHE IIPHEMA AJIKOT0JI51)
* HUTOTOKCHYECKHUE Npenaparsl;
* HOHU3MPYIOLLee U3JIyYeHHe; JIyyeBas

Omnpenenenue coaep:;kaHus B KPOBU MOYeBOH KHCJIOTHI MMeeT 0COOEHHO
00JIb1IOC 3HAYECHUE B JUATHOCTHKE 0eCCHMIITOMHON rMnepypuKeMuu (Mo4eBast
KHMCJIOTA B KPOBH Y MY:K4YHMH - Bbllle 480 MKkMoOib/11, y KeHIIUH - Bbile 350
MKMOJIb/JI) H CKPBITOr0 Pa3BUTHS Moaarpuveckoit mnouku (y 5% myxumn). Y 5-
10% OoabHBIX ¢ O0ecCHMITOMHONH THIEepPypUKeMHell BO3HHUKAeT OCTPbIil
noaarpuyeckuii aprput. [lpumepHo y 25% nanueHTOB ¢ CHMIITOMAMH MOAATPbI
O0HApPY:KUBAIOT KAMHH MOYEBOH KHCJIOTHI M 25% mNanmeHTOB ¢ KAMHSMH
MOYEBOMl KHUCJIOTHI CTPagalT mnogarpoi. I’ umepypukemMusi y NauMeHTOB €
NMOJAAarpoil  HENMOCTOSIHHA, MOKeT HOCHTb BOJHOOOPa3HbIM  Xapakrep.
Ilepuoanueckn coaep:kaHHe MOYEBOl KHCJIOTbI MOXKET CHHUKATHCH [10
HOPMAJIbHBIX HU(P, 0OAHAKO 4acTO HalJawaaeTcs NoBbilieHHe B 3-4 pa3a mo
CPaBHEHHIO C HOPMOI.

Bo Bpems ocTporo mpuctyna moaarpbl y 39-42% mnanueHTOB YPOBEHb
MO4Y€BOi KHCJOThI B CBIBOPOTKE KPOBU CHHKAETCH 10 HOPMAJIBHBIX 3HAYEHU .
IHo3ToOMy npuU HOPMAJIBHBIX 3HAYEHUSIX MO4YEBOW KHMCJIOTHI TAKMM MalMEHTAM
He00X0AUMO MOBTOPUTH AHAJU3bI KPOBHU 4Yepe3 3-5 CyTOK mocjie KynupoOBaHUS
NpUCTYNa JAJsl TOJYy4YeHHUS OObEeKTHMBHBIX BEJUYUH KOHUEHTPAUUM ITOM
KHCJIOTHI.

JJif moJiydeHUsl TOYHBIX JaHHBIX O COJAEP:KAHMU MO4YEBOW KHCJIOTHI B
KPOBH, Haubo/1ee aJeKBATHO OTPAKAIOIIUX YPOBEHb HA0T€HHOT0 00pa3oBaHus
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CHuodicenue ypoeHs mMouesou Kuclomsl B KPOBU BCTPEUYAETCS PEAKO, B OC-
HOBHOM MpPHU BPOXKACHHBIX HApPYUIEHUSAX MeTaboau3Ma (FeHEeTHYeCKue Ae(PEeKThI
cuHTe3a (EPMEHTOB, YUaCTBYIOIIUX B 00pa30BaHUU MOYEBOM KUCIIOTHI) U IePeKTax
peabcopOIIMM  MOYEBOM KHUCIOTHI B IMOYEYHBIX KaHaiublax. [unoypuxkemus
Ha0II01aeTCs TIPU BpOXKACHHOM Jeduiute pepMeHTa KCaHTUHOKCHAA3bl (KaTaiu-
3UpYET MPEBpAIlleHHE TMIOKCAaHTUHA B KCAHTUH U KCAHTHHA B MOYEBYIO KHCIIOTY),
KOTOPBIN CONpPOBOXAAETCs KCaHTHUHYpUel. Tsokenble 3a0oieBaHusl MEYEHHU, Mopa-
KEHUS MOYEUHbIX KaHalbleB (Hampumep, cuHApoM MaHKOHHU), MPUEM AJIOMYpPH-
HOJIa IPUBOJST K CHIDKEHHUIO YPOBHS MOYEBOM KUCIOTHI B KPOBH.

T'omonucTenH.

Pegepenmnuvie senuuunvt codepoicanusi 2oMoyucmeurHa 6 CblBOPOMKe CO-
CMABIAIOM: Y HCEHWUH - D-12 MKMOIbL/N, Y MYdHCUUH - 5-15 mrxmonw/n.

Bricokue ypoBHHM TOMOITUCTEHHA CIY)XaT Ba)KHEUITUM (PaKTOpoM, ompese-
JSIOIUM PUCK Pa3BUTHUSL PAHHETO aTepocKiepo3a u TpombOo3a. ['unepromornucren-
Hemusi Bctpeuaerca y 13-47% Oonsabix WMBC. [loaTomMy B HacTosiiee Bpems
ompeiesIeHre TOMOIIMCTENHA B CHIBOPOTKE KPOBHU MCTIOJIB3YETCS B KAUECTBE MapKepa
nporuo3a ucxoaa UbBC. Bricokue ypoBHu romoructenta y 6oinpHbIX UBC - ueTkue
MPEABECTHUKHU OCTPBIX SIBIICHUM, KOTOPHIE MOTYT IIPUBECTH K JIETATLHOMY UCXO.Y.
[lo creneHn BBIPA)KEHHOCTH TMIIEPTOMOLUCTEMHEMHUIO JIETSAT HA JIETKYIO - YPOBEHb
roMouucTenHa - 15-25 Mkmounb/n, ymepeHHyo - 2550 MKMOJB/J U TSKENYHO -
50-500 mxmonw/n. Y 6oneHbix UBC ¢ ypoBHEM romorucrenHa B KpoBu Hike 10
MKMOJIB/J1 CTEHO3 KOPOHApHBIX aptepuit oObruHo meHee 50%, mpu ypoBre 10-15
MKMOJIB/J - 80%, BEIIIe 15 MxMoab/11 - 90%.

BpoxnenHas ToMOLMCTHHYpHUS TPEACTaBiIseT cOOOH MOHOTEHHBIN ne]exT
MeTaboIn3Ma, 00yCJIOBICHHBIIN nedururom METWIEH
TeTparuapodonarpenykrasbl. [larueHTsl ¢ TAKMM TOBOJIBHO PEAKUM 3a00J€BaHUEM
(1 ma 200 000 HOBOPOXIEHHBIX) OOBIYHO CTPAAAIOT TSHKEIION 3aIepP)KKON yM-
CTBEHHOI'0 Pa3BUTHs, NATOJIOTUEN CKEJIETa U PaHHUM Pa3BUTUEM aTEPOCKIEPOTH-
4ecKoil Oone3Hn. B ChIBOPOTKE KpOBU KOHIICHTPAIIKSA TOMOIIUCTEMHA OY€HB BHICOKAS
- oT 50 1o 500 MKMOJIB/II.

['mneproMouucTenHeMus: BCTpEYaeTCsl KaK OAHO W3 MPOSIBJICHUN HEOILa-
CTUYECKOI'0 MpOIECcca, B YACTHOCTU IPU PaKe MOJOYHOHN >Keye3bl, SIMYHUKOB U
MO/IKETYIOYHOM KeJle3bl, OCTPOM JIUMQPOOTACTHOM JICHKO3€. YBEITUYCHUE YPOBHS
TOMOIIMCTENHA B CHIBOPOTKE KPOBU MOKET OTMEUATHCA MPU TUIIOTUPEO3E, TAKEIOM
TEYEHUU TICOpUa3a, IJIUTEIBHOM MpHUEME MpPenaparoB TEOPUIUIMHA, SCTPOIreH-
COJIep KalllUX KOHTPALIENTUBOB, IIUTOCTATUKOB (METOTPEKCAT) U MPOTUBOAIHUJIEII-
TUYECKUX TmpenapatoB ((GheHUTOWH, KapOamaszenuH), BCIEACTBUE HAPYIICHUS
MeTaboJM3Ma 1 BcachiBaHMs BUTaMuHA B12 1 G omeBoi KUCIOTHI.

HccaenoBanue nokasaresjied yrjieBoJIHOro ooMeHa.

I'moxo3a KpPOBHM 1 MOYH.
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KoHuenTpamus TiroKo3bl B CBIBOPOTKE KpOBU npuMepHO Ha 11-14% Beimre,
YeM B II€JIbHOM KPOBH, M3-32 Pa3BEJCHUs PACTBOPEHHOH B IJIa3Me TJIIOKO3bI (op-
MEHHBIMHU 3JIEMEHTaMH KpoBU. KOHLEHTpanusi TIIOKO3bl B T€MapUHU3UPOBAHHOMN
mia3Me Ha 5% HUKe cOoAepKaHus INIIOKO3bl B CBIBOPOTKE. Benencrteue yTunuzanuu
TJIIOKO3bl B TKaHAX LEJIbHAs BEHO3HAs] KPOBb COJEPKUT MEHbBILIE TIHOKO3bI, YEM
KanWuUISpHasi KpOBb U3 Nasiblla (HaTomak mpumepHo Ha 0,1 MMob/1, mocie npuema
nuiy - Ha 15-20%, Oombinas pasHUIla MOXKET OBITh y MAIMEHTOB C HAPYIICHUSIMU
MUKPOLMPKYJIALMH, HATPUMED MPHU HIOKE).

PedepenTHblie npeaeibl IIII0KO3bI.

Bospacr
I'1oko3a cHIBOPOTKH I'ioko3a neabHOM (Kanmi-
KPOBH MMOJIb/JI JIAPHOI1) KPOBH MM OJIb/JI
HoBopoXaeHHbIE 2,8-4,4 2,4-4,1
Jletu 3,9-5,8 3,3-5,5
B3pociibie 4.0-6,1 3,3-5,5

OmnpeneneHue ypoBHS TIFOKO3bl B KIMHUYECKON MPAKTUKE WUCIIOIb3YeTCs TS
CJIEIYIONINX LIeTIeH:

* IMAarHOCTUKA M MOHUTOpPUHIA caxapHoro auabera, quabera OepeMEeHHBIX,
HapyIICHUS] TOJEPAHTHOCTHU K TITIOKO3E;

* BBISIBJICHUSI 1 MOHUTOPWHTA HAPYIICHWH YTJIEBOJHOTO OOMEHa MpH HEAO-
CTaTOYHOCTH HAATIOYEYHUKOB, runodusa, 3a0071eBaHUAX MEYEHHU, CETICUCE, IIOKE U
JIPYTUX KPUTUYECKUX COCTOSTHUSX;

* CKPUHUHT HAapyIICHUH YTJIEBOJHOTO OOMEHA B TPYIIaxX pUCKa Pa3BUTHS
caxapHoro nuabera (0)KHpEeHHe, BO3pacT crapiie 45 nert, caxapHbii 1uadeT 1 -ro Tuna
B CEMEMHOM aHaMHe3e);

* nuddepeHnrnanTbHON TUarHOCTUKU KOMBI (THUTIO- U TUTIEPTIUKEMHUYECKOMN ).

Yeenuuenue konuyenmpayuu 2nrwKo3vl (2unepeiukemuio) 6vi3vi6a0m:

* yMepeHHas Qpu3nyYecKasi HarpysKa,

* OMOIIMOHATBHBIN cTpecc, O0b;

* caxapHblil quaderT;

* YBEJIMYCHHUE MPOIYKIIUU TUMEPTIUKEMHYECKUX TOPMOHOB ((heoXpomoIin-
TOMa, THPEOTOKCUKO3, aKpOMETalus, THranTh3M, cuHapoM Kyiuara);

* CHIDKCHUE MPOAYKIWU UHCYJIMHA NpHU 3a00J€BaHUSIX MOIKEITYJOUHOU HKe-
ne3bl (OCTPBIN U XPOHUYECKUN MAHKPEATUT, OMYXOIU MOIKENYAOUYHON KeTe3bl);

* TpaBMa, OITYXOJIM, ONEPALUOHHBIE MOBPEKIECHUS TOJOBHOTO MO3ra, KpO-
BOU3JIUSIHUE B MO3T.

Ymenvmenue Konyeumpauuu (zunozmmemulo) ebl3blearom.
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* IepeI03UPOBKA THIOIJIMKEMHYECKHX [penapaTroB, HWHCYJIMHA; ©
NOBbINICHHE MNPOAYKIHMHM HMHCYJHHA (ageHOMa WM KapuuHoma P-kieroxk
OCTPOBKOB JlaHrepranca - HHCYJIMHOMA);

* CHUKCHHE NMPOAYKUUHU T'MIIEPrIIMKEMHUYEeCKHX FOPMOHOB (HEA0CTATOY-
HOCTb a-KJIETOK OCTPOBKOB Jlanrepranca, 00/1€3Hb AJIMCOHA, A IPCHOTCHUTAJIb-
HbI CHHAPOM, THIIONIMTYUTAPU3M, THIIOTHPEO3);

* oci1a0JIeHHEe TJIMKOTeHHON (PYHKIMHM INEeYeHM NPH HUPPO3e, THKEJIbIX
renaTuTax pa3HoOM 3JTHOJOTHH, NEPBHYHOM paKe IeYEeHH, reMoxpomarose,
AJIKOT0JIbHOM MHTOKCHUKAIINH;

* pepmenTonaTtun  (0osie3Hb I'mpke, rajgaKkrTo3emMusi, HapyllIeHHas
TOJIEPAHTHOCTB K (PpyKTO3€);

* JUIMTEJbHOE roJI0aHue;

* CHHAPOM MaJjibadcopOouum;

* HHTEHCHMBHaf (pU3M4YecKasi HArPy3Ka;

* JIMXOpPaA0YHbIE COCTOSIHUS.

JluarHocTuyeckue KpUTEPUM CaXapHOro auadera M JAPYrux KaTeropui
THIEepriuKeMuu, pekoMenaosanasie BO3 (1999).

Juaruos MomeHnT B3s- IleabHAS KPOBb
THSA MPOOBI Benosnaa |Kanunnapuan IIna3ma Be-
HO3HOM KPOBH

Haromax 3,3-55 3,3-55 40-6,1

Hopma Yepes 2 4 mocie <6,7 <7,8 <7,8
HArpy3KH TJIFOKO-
3011

Hapymienne  [Haromax <6,1 <6,1 <7,0

TOJIEPAHTHOCTH Yepes 2 u nociel >6,7 u <10,0 >7,8 m <11,1 >7,8 m <11,1

K INII0KO03€ HAarpy3ku TJIFOKO-

301
CaxapHbiii Haromak >6,1 >6,1 >7,0
nuaoert

Uepes 2 4 mocle >10,0 >11,1 >11,1
HAarpy3kd TJIIOKO-
30H

I'110Kx032 B Moue.

Pegepenmnuvie npeoenvi: menee 0,08mmonv/cymru (borbuuncmeo mecmcu-
cmem Heuy8CmeumenbHbl K MAaKOU KOHYeHmpayuu u O0arom ompuyameibHslil
pe3yibmam,).

Onpeodenenue 2n110K03bl 8 MOUE UCNOIL3YEMCA O C/1E0YVIOWUX Yelell:

°* MOHHTOPHUHIAa caxapHoro aua0era OepeMeHHBIX, HapylICHUA
TOJIEPAHTHOCTH K TIHOKO03€;
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* TUATHOCTHKM W MOHUTOPWHTA MOYEYHOTO aAnadeTa, MaTOJOTHM MOYeK C
HapylIeHUEM KaHaJIbIIEBON peadCcopOLInH.

C MOouOH1 I1I0K03a B HOPME HE BBIBOJIUTCS, MOCKOJBKY MOCE (PUIbTPALUU B
MOYEYHBIX KIIyOOUKax MOJTHOCThIO peadcopOupyeTcs B MPOKCUMAIbHBIX KaHATbLAX.
[Ipu runepriavkemMun Bbimie 9-10 MMonb/ (IMOYEUHBIA MOPOTr JUIsL TIIFOKO3bI)
pa3BUBACTCS TIIIOKO3YpHsl. | TIOKO3ypHs HE SBISETCS TUarHOCTUIECKUM KPUTEPHEM
caxapHOro guabera, MOCKOJIbKY SKCKpELUs TJIIOKO3bl C MOYOH 3aBUCUT HE TOJIBKO OT
YPOBHS  TIUKEMHUHU, OTpAKAOIIEH HWHCYISAPHYIO (QYHKIHIO, HO W  OT
(YHKIMOHUPOBAHMS MOYEK - CIIOCOOHOCTH TMOYEYHBIX KaHaJbLEB peadbcopOupo-
BaTh IIFOKO3Yy, CKOPOCTH KJIyOoukoBoi (uubrpanuu. ['roko3ypust Ha GoHe HOp-
MOTJIMKEMHH MOXET pa3BUBAThCS MPH HEKOTOPBIX 3a00JEBaHMIX MOYEK H3-3a
CHU)KEHHSI TTOYEUHOTO 1OPora, a Takke BO BpeMs HOpMaJIbHOM OEpeMEHHOCTH 1332
TOTO, YTO (PU3HNOJIIOTUIECKOE MOBBIIICHHE KITyOOUYKOBON (DUIBTpAIK HEaJeKBATHO
a0bCOpOIIMOHHON CMOCOOHOCTH KaHanblieB. OAHUM U3 KPUTEPUEB KOMIIEHCALMU
caxapHOro auabera 2-To THIA SIBIISIETCS arilloKO3ypus, IpU caxapHoM auadete 1 - ro
TUNA JOIMYyCKaeTca moreps rioko3bl ¢ mouoi 20-30 r/cyt. Ilpu nuabGernyeckom
IJIOMEPYJIOCKIepo3€e TMOYEUHbIH TMOpPOT I TJIIOKO3bl BO3PACTaeT, MOITOMY
TIIFOKO3YPHS HE Pa3BUBACTCS JaKe MPH BHIPAKEHHOW TUIEPTIINKEMHUH.

Yeenuuenue sxckpeyuu 2noko3zul (2noxo3ypus) céazano:

* C TUIEPIVIMKEMUEH TPHU CaxapHOM JuabeTe, TUIEPTHUPEO3e, CTEPOUTHOM
nuabere, cunapome Kymmnra, ¢peoxpomounTome, 3a00J€BaHUAX HIKEITYA0YHON
KeJe3bl U IPYTUX COCTOSIHUSIX;

* CO CHM)KEHHEM IIOYEYHOTO Mopora Jyisl INIIOKO3bl MPU TYOYJIOUHTEPCTULIN-
QJIbHBIX OPAKEHMUSX MOYEK JTIF0O0H 3THOJIOTMH, BPOXKACHHBIX TyOyJIONaTHsIX.

Ha ypoBeHb IIOKO3bI B MOYE OKa3bIBAET BIIUSHUE (B CTOPOHY IOBBIIIECHNUS )
HpUEM INIIOKOKOPTUKOUJIOB, HECTEPOUIHBIX TPOTUBOBOCTIAJIUTEIBHBIX MIPENAapaToOB,
HEKOTOPBIX TUYPETHKOB.

K tectam, KOTOpbI€ HCIONB3YIOTCS B AMATHOCTUKE U MOHUTOPUHIE MATOJIO-
MM YIJIEBOJAHOIO OOMEHA, OTHOCSITCSI ONpEAENIEHUE YPOBHS TJIMKO3WIMPOBAHHOIO
reMoryioonHa, ppykrozamMuHa, a TaKke aJb0yMHHA B MOUY€ (TECT Ha MUKPOAILOY-
MHHEMHIO).

I'1uko3uIMpoBaHHBbINA reMOrJ1001H.

['muko3mnupoBanHbIil (MM rMKUpoBaHHBIN) Temoriooun (HbAlc) o6pasy-
eTcsl B pe3yiibTaTe He(hepMEHTATUBHON PEAKIIMU MEXKIY TeMOrIOOMHOM A, cojep-
KAIIUMCSL B SPUTPOLIUTAX, U TIIOKO30M CBHIBOPOTKH KpoBH. [{1s1 ompeneneHus
ypoBHst HBA1 HeoOxoamuma 1ienbHasi BEHO3HAsi KPOBb, B3SITasl C aHTUKOATYJISTHTOM.

Pegepenmuvie senuuunvt cooepocanus HbAIc 6 kposu cocmasnaom 4,0—
5,2% om obwezo cemoenobuna.

CrerneHp TIMKO3WIMPOBAHMS TEMOTIIOONHA (&, ClIeI0BaTeIbHO, €r0 KOHIICH-
Tpanusi) 3aBUCUT OT KOHLIEHTPAILIMH TJIFOKO3bl B KPOBU U OT JIJIUTEIBHOCTH KOHTAKTA
[JIFOKO3bl C TEMOIJIOOMHOM (CpOoKa >KM3HU SPUTPOLUTA). DPUTPOLUTHI, LUPKY-
JUPYIONIME B KPOBH, UMEIOT Pa3HbIM BO3pAcCT, MO3TOMY JJIsl YCPEHEHHOM Xapak-
TEPUCTUKHU YPOBHS CBA3aHHOW C HUMHU TJIFOKO3bl OPUEHTUPYIOTCS HA MOJIYTIEPUO]]
KU3HU 3pUTPOUUTOB - 60 cyT. CymecTBYIOT TpH BapHUaHTa INIMKO3UINPOBAHHOTO
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remorsioouna: HDbAla, HbAIb, HbAlc, Ho Toanko Bapuant HbAlc
KOJIMYECTBEHHO MpeodJiagaer u AaeT 00Jiee TECHYI0 KOPPeIsiliUI0 CO CTENeHbI0
BBIPA:KEHHOCTH CaXapHOro quadera.

HccienoBanne KOHUEHTPALMH IVIIOKO3bI B KPOBHM HEAOCTATOYHO ISl
3¢ PeKTUBHOIO MOHHMTOPHHIA JieYeHHUH caxapHoro auadera. OmnpegeauB
YPOBeHb TJIOKO3bI B KPOBHM, MOKHO OI€HUTh TeKYylIHii (CHIOMUHYTHBIH)
YPOBEHb IJIIOKO3bI, KOTOPbIA MOXeT 3aBUCeTh OT: 1) mpuema (MJim Hempuema)
NMIM; 2) ee cocraBa, 3) (PU3MYECKHX HArPYy30K M HX HMHTEHCUBHOCTH, 4)
IMOLMOHAIBHOIO COCTOSIHMS MAanueHTa, S) BpemeHu cyTok. Iloatomy mnpu
HCCJIEAOBAHMM TOJbKO TEKYLIEro YPOBHSA TJIOKO3bI B KPOBH BbICOKA
BEPOSITHOCTH TOr0, YTO €e 3HA4YeHHsl He OyayT OTpaKkaTh [AelCTBUTEJIbHYIO
CTeNeHb KOMIICHCALIMM CAaXapHOro amadera, a 3TO MOKeT NPHUBECTH JHOO K
Nnepero3upPoOBKe JIEKAPCTBEHHBIX MpenaparoB, JH00 K HEONPABAAHHOMY
yMeHbIIeHUI0 103upoBKH. LlennocTs onpenenenus HbAlce coctout B TOM, 4TO
OH XapakTepu3yeT CpeJHMil YPOBEeHb IJIIOKO3bl B KPOBH HA NMPOTSKEHUU [IJIM-
TeJbHOI'0 NMPOMEKYTKA BpPeMeHH, T.e. IeliCTBUTEJIbHYI0O CTelleHb KOMIICHCALMHU
caxapHoro auadera Ha NPOTAKEHNH NMocaeqHuX 1-2 Mecsues.

B unenom ompenenenne HbAlc naer ycpeaHeHHOe, MHTErPHMPOBAHHOE
npeacrasjieHne 00 ypoBHe IJIMKeMHUH NPHU Beex ¢popMax caxapHOro auadera.

B3anMocBsI3b Mekay KOHIEHTPAUMSMH IJIIOKO3bl B KPOBH M YPOBHEM

Ypoeens HbAIC KoHueHTpanust rJ110Ko3bl B KPOBH
MM OJIB/JI MTI/ 1
4,0 2,6 50
50 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

PesyabraTel uccienopanuss HbAlc ouenuBamT ciaeayroummm odpazom:
4-6% cBUIETEJBCTBYET 0 XOpOIIeld KOMIIEHCAIlMW CcaxapHOro aumadera B
nocJjennue 1-2 mecsua, 6,2-7,5% - ynoBJjieTBOpUTEIbLHBbINH YPOBEeHb, Bbile 7,5%
- HEYyAOBJICTBOPHUTEJIbHbIN YypoBeHb. /[l ouneHKH 3(P(PeKTHBHOCTH JieUeHHS
1eJ1eco00pa3Ho NOBTOPHUTH MCCJIeI0OBaHHe Yepe3 2-3 mMec.

YpoBenb HbAlc He 3aBHCHT OT BpeMeHH CYTOK, (PpU3HMYECKHX HATPY30K,
npueMa MNHUIIH, HA3ZHAYEHHBIX JIEKAPCTBEHHBIX CPEACTB, JIMOIUOHAJIBHOIO
COCTOSIHUS MALHEHTA.
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Jloskuble cHMkeHHble 3HauyeHust HbAlc umeroT mecro mpu ypemmuu,
OCTPBIX H XPOHHYECKMX TIeMOpparusx, a TaKKe IMPH COCTOSIHUAX C
YMEHbIICHUEM /JIMTEJIBLHOCTH KM3HHM JPUTPOLUTOB (HAmpumep, MpH
reMoJTMTHYECKON aHEeMUH).

DpyKTO3aMHUH.

Pegepenmnuvie eenuuunvl codepircanusi QpykmozamuHa 6 Cbl@OPOMKeE -
205-285 mrmonwv/m.

DpyKTO3aMHH  NPEACTABJAET €000  MPOAYKT  HeoOpaTuMoro
IJIMKO3UJIMPO- BaHUsl 0eJKOB IUia3Mbl KpoBH. CTeneHb INIMKO3HJIUPOBAHMS
0eJIKOB IUIa3Mbl 3aBHCHT OT KOHIEHTPAUMH TJIOKO3bI B KpPOBH W
AJUTEJBbHOCTH Nepuoaa mojaypacnaga oeaxoB. KonudecTBo ¢ppykrozammnua B
KPOBH CJYKMT XOPOLIMM MOKa3aTejeM /sl PeTPOCHEKTHBHOI0 KOHTPOJS 3a
colep:KaHueM IJIIOKO03bl B KPOBH y NAIMEHTOB € CaXapHbIM auadeToM H
Nno3BoJisieT oueHuBaTb 3PPeKTHBHOCTL MPOBOAMMOrO JedeHuss 0e3
OTATOIIAKIIEr0 00JBHOI0 eKeJHEBHOI0 KOHTPOJIA 32 YPOBHEM IJIMKEMHUM B
KPOBH.

B orimume or HbAlc, ¢ppykrozamMuH oTpakaer CpeAHHIl YpPOBEeHb
IJIIOKO3bl B KPOBH 32 2-3 Hel. 10 M3MepeHHsi. JTO 00YCJOBJIEHO MEePUOAOM
MoJIypacnajaa riiuKo3uJIMpPOBAHHBIX 0€JIKOB, ISl AIbOYMHHA OH cocTaBJsieT 20
AHed, TOraa Kak /JJsf TreMOIVIOOMHA OH oOmnpeaeeH UIMTEJIbHOCTHIO
noaypacnaga ospurpouuroB (60 gueit). Ilpu omeHke pe3yabTAaTOB
HCCIeAOBAHUA (PYKTO3aMHHA KAK KPUTEPUSI KOMIICHCAIIMH CAXApPHOIO
auadera, CY4UTAIOT, YTO MPHU CoAePKaHUU ero B KPoBH OT 280 10 320 MKMOJIB/11
KOMIIeHCAlUsl YOBJIETBOPHUTEIbHAS, BbIlIEe 320 MKMOJIB/JI - JeKOMIIEHCAIUS.

AJNBOYMHH B MoYe (MUKPOAJIbOYMHUHYPHUS).

MukpoaibOyMUHYPUSI - 3TO JKCKpenusi ajJbOyMHHA ¢ MOYOM,
NpeBbIMIANIAA J0NYCTUMbIE HOPMAJIbHbIC 3HAYEHUS, HO He JOCTHUIAKIIAs
CcTeleHU MpoTenHypun. B HopMme 3kckpeTupyercst He 0osee 30 Mr anbL0ymuHa B
CYTKH, YTO IKBUBAJICHTHO KOHIEHTPAUUH aJlIb0OyMHHA B Mo4ue MeHee 20 mr/a
npu ee paszoBoM aHaause. [Ipym mNOsIBIEHUM TPOTEMHYPUHM IKCKpeuus
aabOymMuHa ¢ Mo4oil npesbimaetr 300 mr/cyt. IloaTomy nuanazon koJieGaHui
KOHLEHTPALUMHU AJb0YMHHA B MOYe MPU MUKPOAJIbOYMHUHYPHUH COCTABJISIET OT
30 10 300 mr/cyT uiau ot 20 10 200 MKI/MHH.

HccaenoBanne Ha MUKPOAJILOYMUHYPHIO MCIOJB3YIOT JJISI CKPUHHMHIA
NMOpaKeHUs1 NMoYeK M He0OXOAMMOCTH JieueHHus JuadeTuyeckoil HepponmaTuu.
CBoeBpeMeHHOE HA4Yajl0 JiedeHUs: HedpoOmaTHM CYHIECTBEHHO CHHKAET
3aTpaTbhl MW YJy4YllIaeT TMPOrHO3 B OTHOWIEHMH PAa3BUTUS MOYEYHOI
HeZ0cTaTOYHOCTH. Eciu B CyTOYHOI MOYe KOHUEHTPauus aJb0yMHUHA BbIIIe

PN e wx AT AEFATTATEEE Y EE AL AN ARA A EEAANACY WA AEANA TEE WA wa o B W s G
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Knaccupukanus BU10B a1b0yMUHYPHUH.

Bun IKCKpeuus aAJIbOYMHHA ¢ MOY0ii Konuenrpauus
aJIbOYMHUHYPHH Tlpu oxnopasosom coope aJb0yMHHAa B MOYe
MO4H (YTPeHHSIs 3a cyrku, Mmr /
nopuMusi), MKI/MHH Mr/Jl
HopMoaab0ymMunypus Memnee 20 Memnee 30 Memnee 20
MHKpPOaIL0yMHUHYPH 20-200 30-300 20-200
Makpoajb0yMHUHYPUS boJjee 200 bosee 300 boaee 200

B Hacrosilmee BpeMsi TeCT HAa MHUKPOAIbOYMHUHYPHIO HE00XOAMMO
paccMaTpuUBaTh Kak NMOKa3aTeJb OUeHKH PyHKIMH MJIa3sMaTHYeCKUX MeMOpaH
BbICOKOAU( (PepeHIUPOBAHHBIX KJIETOK. B HOpMe oTpHIaTeIbHO 3apsAKeHHbIH
aJbOYMHUH He NMPOXOAMT Yepe3 IJIOMepYJSAPHbIA QUIBTP MOYEK, Mpekae BCero
BCJICCTBHE HAJMYHUS BBICOKOI0 OTPHUATEJBHOI0 3apsi/ia Ha IOBEPXHOCTH
AMHUTETHATBHBIX KJIETOK. JTOT 3apsja 00yCJOBJEH CTPYKTYpoil ¢ochoaunuaos
KJIETOYHbIX MeMOpaH. CHMKeHHe KOJM4YeCcTBa JBOMHBIX CBfi3eil B alMJIbHBIX
ocTaTkax (ocoJMNuI0B YMEHbIIACT OTPHLATEJIbHbIA 3apsil, U AJbOYMHH
HAYMHaeT (UJIBLTPOBATHCH B NMEPBHYHYI0) MOYY B NOBBIIICEHHOM KOJHYeECTBeE.
Bce 3TH u3MeHeHHMsI BO3HHMKAIOT NPH Pa3BUTHH aTEePOCKJIEP03a, MOITOMY
MHUKPOATbOYMHHYPHUSI HA0MI0KaeTCsl Y MAIMEHTOB C TeHETHYeCKMMHU (popMaMHu
AUCIUNONpoTenHeMuu, y nanueHToB ¢ UBC, scceHumnanbHOi runepreH3uei, y
10% npakTH4ecK 310POBBIX JIIOAEH NMPH CKPUHUHIOBBIX MCCJIEI0OBAHUAX U Y
NAMEHTOB C HAPYUICHHEM TOJIEPAHTHOCTH K IJIIOK03e. Tak KaKk HM3MeHeHHue
CTPYKTYPBI dochoaunugon MIa3MATHYECKUX MeMOpaH
BbICOKOAU( PepeHIIMPOBAHHBIX KJIETOK pPa3BHBaeTcsi NMPH aTepoCKJepo3e H
HEeMeJJICHHO CKa3bIBaeTcsi Ha 3apsjge MeMOpaH, MHKPOaJbOyMHHYpHS
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TEMA: CUCTEMA I'EMOCTAS3A.

OcHOBHBIE BOIIPOCHI TEMBI.

1) DyHKIUHU CUCTEMBI F€eMOCTAa3a B OPraHu3Me

2) Buabl remocrasa

3) CocTaBasiionIue 3J1eMeHThI IEPBUYHOT0 reMoCcTa3a

4) Poab TPOMOOIUTOB B reMocTa3e

5) XapakTepHCTHKA KOATYJSIINOHHOTO remMocTta3a. [li1a3mennpie
(axTopbI KOATYJIALMHU

6) OcHOBHBbIe KOMIIOHEHTHI (PHOPUHOTUTHYECKON CHCTEMBI

7) MeToabl HCCJIETOBAHUS COCYTHCTO-TPOMOOIUTAPHOIO reMoCcTa3a

8) MeToabl HcCiIeI0BaAHUS KOATYJISIIIHOHHOTOreMocTa3a. Metoabl
OLICHKH KOATYJSIHMOHHOI0 reMOoCcTa3a

9) Ilonsitnue 0 MpoTpoMOMHOBOM BpeMeHH. Cnoco0bl BBIPAKEHHS

IITB

10) Metoawbl onpenesiennsi GuOPMHOreHa

AKTYaJIbHOCTH T€MBbl.

I'emocma3z - 310 (QyHKHUSA OpraHu3sMa, odecrneyuBAONIAsl, C OJXHOI
CTOPOHBI, COXpPaHEHHE KPOBH B KPOBEHOCHOM pYycJie B KHIKOM arperaTHom
COCTOHUM, a C [JpYIroH CTOPOHBI - OCTAHOBKY KpPOBOTEYECHUHA H
NpeJoTBpalleHle KPOBONOTEPH NPHU MOBPEKACHUN KPOBEHOCHBIX COCY/I0B.

Cucmema cemocmasa gxniouaem 6 ceos:

1. CocyaucTo-TpoMOOIIUTAPHBIN reMocTa3 (mepBUYHbIN).

2. KoaryasiumoHHbI reMocTa3 (BTOPUYHBII).

3. ®OudopuHOIMU3.

CocraBasioime 3JieMeHThI IEPBUYHOT0 reMocTAa3a:

A. Cocyosl u mkanu:

e Cocyabl pa3jiM4HOro KaJudpa cna3MUpPyHOTCs B OTBET HA BblAeJIeHHE
COCYAOCYKUBAKIIUX CYOCTAHUMI, TAKHX KAK CEPOTOHHMH, aJpPEeHAJIHH,
HOpPaJAPEHAJMH U JP.;

* JHAOTEJIMH  COCYIOB B  HENMOBPEKIAEHHOM  BHJe  o0Jagaer
AHTUKOATYJSAMOHHBIMU CBOMCTBaMHU (TeMapUHOMABI HAa TOBEPXHOCTH
JH/0TEJIUSA), 2 IPU MOBPEXKIACHUUA CTAHOBUTCSH MOIIHBIM MPOKOATYJISTHTOM.

b. Mopghonozuueckue 3nemenmeol Kposu:

* TPOMOOUMTHI;

* JPUTPONMTHI;

* JIeKOLHUTHI.

Ponab mpombouyumos 6 cemocmase:

* HA MOBEPXHOCTH TPOMOOIHUTOB NMPOMCXOAUT OOJHIIMHCTBO peaKkiuii
TJI1a3MEHHOI0 reMocTa3a;

* ajre3usi TPOMOOIUTOB - CMIOCOOHOCTH AKTHBHPOBAHHBIX TPOMOOIIUTOB

TTMUTUMTATL I CTAAKA CACVITA HA2A MACTA TTNRNANWTTATTIAA ®
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* arperauusi TpPOMOOLIUTOB - CHOCOOHOCTh MX MPWIMNATh APYr K JAPYry C
o0pa30BaHUEM arperaros.

Ponv mpomboyumoe é zemocmase:

* Ha TMOBEPXHOCTH TPOMOOLUTOB MPOUCXOAUT OONBIIMHCTBO pEAKLUUN
MJIa3MEHHOI0 TeMOCTa3a;

e anare3usi TPOMOOUUTOB - CIOCOOHOCTh AKTUBUPOBAHHBIX TPOMOOIM TOB
MPUIKIATh K CTEHKE COCYZa Ha MECTE MOBPEXKACHUS;

* arperanusi TpPOMOOLIMUTOB - CHOCOOHOCTh MX MPWIMNATh APYT K JAPYTY C
00pa30BaHUEM arperaros.

KoaryasimuonHblil reMocras.

KoarynsumonHsliii remoctas o0ecreynBaeTcsi MPOTEOTUTHYECKON
aKTUBallMel IUTa3MEHHBIX (AKTOPOB, B pe3yibTaTe U3 PAacTBOPUMOro Oenka
¢ubpuHorena oOpasyeTcsi HepacTBOpuMbI ¢GuOpun. KiroueBoil peaxiuei
reMocTasa sBJsSeTCsl TeHepalus TpPOMOHHA.

Ilhazmennvie hakmopul Koazyaayuu:

@akmop I (pubpuHoren) - 60K, KOTOPBINA CUHTE3UPYETCS B IMIEUCHHU.

Konuenrparust pudpuHorena B KPOBU COCTaBIIAET 2-4 1/11.
YMeHblIeHUue KOHIEHTPAIMK MeHee | I/11 yrpojkaeT MalrueHTy KPOBOTEUEHUEM.

@akmop Il (mpoTpoMOUH) - TIIUKONPOTEU], CHHTE3UpYyeTCs B neyeHu. Jis
cuHTe3a 3Toro dakTopa Heooxoaum BuTamuH K. B pesynbTaTe Bo3neicTBHs Ha HETO
MYJIbTU()EPMEHTHOTO KOMILIEKCa TPOTPOMOMHA3BI 00pa3yeTcs KItoueBoil (hepMeHT
reMocTtasa - TPOMOHH.

Daxkmop |11 (TkaHeBoi (GakTOp) - PEHENTOPHBIA O0ETOK MEMOpPaHbI KJIETOK,
HaXOJUTCS BO BCEX OpraHax u TKaHSX OpraHu3ma, B TOM
gucjie W DHAOTeIuH cocynoB. SABmsercs peuentopom mis VII dakropa wu
oOecreynBaeT akTUBAIIMIO TEMOCTa3a.

@Daxmop IV (kanpluii) - y4aCTBYET BO BCEX ATalax IJIa3MEHHOI'O reMocTasa.

@Daxkmop V (IpOAKIENEPUH) - CHHTE3UPYETCS B IEUEHU, IPUHUMAET y4aCTHE
B aKTUBAllUM TPOTPOMOUHA, SIBISAACH YAaCThIO MYIbTU()PEPMEHTHOTO KOMIUIEKCa
nporpomMOuHa3bl. [Ipu HemocTaTke pa3BUBaeTCs mapareMo(ums.

@akmop VI / VII (npoKOHBEPTUH/KOHBEPTHH) - BUTaMuH K 3aBHCHMBIN
0€JIOK, CHHTE3UPYIOIINICS B ICYCHHU. Oxkono 1% nupkynupyer B
KpoBH B akTHBHOHW (opme Vita. Vila Ha OBEpXHOCTH MOBPEKICHHOTO YHIOTEIIHS
o0pa3yeT KOMIUIEKC ¢ TKaHEBBIM ()aKTOpOM, KOTOPBIH B CBOIO OUYEPEb AKTUBUPYET
¢X, Takum oOpa3oMm oOecreunBas TEHEPAIUIO MUKPOKOJIWYECTB TPOMOHMHA, YTO
UIpaeT KIOYEBYIO POJIb B YCHIIEHUH IPOLECCA CBEPThIBAHUS KPOBHU.

@akmopur VIII, IX, XI - anturemopuibHbie (HaKTOPbl. AKTUBHPOBAHHEIE
dakropsr VIlla n 1Xa #a dochomumuaHoii MOBEpXHOCTUMEMOpPAaH 00pa3yroT Te-
Ha3HBIM KOMILJIEKC, KOTOpPbIM OOpa3yeT TJIaBHBIMKOMIOHEHT MPOTPOMOUHA3BI -
dakrop Xa.

@Daxkmop X (paxkrop Crroapra) - SBISETCA KIIOYEBBIM  HH3UMOM
MpOTPOMOMHA3BI, KOTOpas TpaHCPOPMHUPYET NPOTPOMOUH B TPOMOUH.
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@axkmop XII (dpakrop Xaremana) - (axtop KoHTakta. Jlepuuut 3TOrO
dakTopa 0OBIYHO KIIMHUYECKHU HE MPOSIBIISCTCS.

@Daxkmop XIII (pubpuncrabunmsupyomuii paxrop). Odpasyer/I=/] cBs3u B
HeCcTaOUIIbHOM nouMepe (GpudprHa, YTO CTAOMIM3UPYETIOCIETHUM.

OcHOBHBIEC KOMIIOHEHTHI (GUOPUHOIUTHYECKONH CHCTEMBI.

1.ITnazmunozen - H>1T0 THOpodhepMEHT U3  KOTOpOro olpasyercs
(GUOPUHOMUTUYECKUI SH3UM TIIa3MUH.

2. AKmueamopbl naa3mMuHo2eHa - TPEeBPaIlAOT MIa3MUHOIEH B IJIA3MUH:

* TkaHeBoU akTuBatop IazmuHoreHa (TIIA) - sBhseTCs TJIaBHBIM aKTHBA-
TOPOM B IJIa3Me;

* YpOKMHa3HbIA akTHBaTOp MiasMuHoreHa (YIIA) - sBasercs riaBHBIM
aKTUBATOPOM B TKaHSX.

3. Hnzubumoput akmusamopos naazmunozena (UAI):

* UAIII - o6pa3yeTcs B 9HIOTEIUN COCY/IOB;
* UAII2 - o6pa3yercs B IJIALIEHTE.

4, Hnzubumopst nnazmuna:a2-auTUuIia3MuH, a2-MakporjaoOyauH u al-
AQHTUTPUTICHH.
S. Peuenmopulypokunaznozo akmueamopa niazmuHozeHa

oOecrieynBaeT NpoTekaHre PUOpHUHOIN3a B TKAHIX.
6. Peuenmop naazmunozena.

7. Tpomoun-akmusupyemotit uneuoumop uopunonuza (TAFI).

MeToabl HCCIeIOBAHUS COCYAUCTO-TPOMOOUTAPHOT O
reMocrTasa.

1. Onpedenenue pemenu KpoGomeyeHusl.

MHorounciieHHble MOAU(UKAIIMKA T€CTa OCHOBAaHbI Ha TOYHOM H3MEPECHUU
JUTUTETFHOCTH KPOBOTEUECHHS U3 PAHKH HA MOUYKE yXa, JUCTAIbHOM (paylaHry maJiblia
PYKU WM BEPXHEW TPETHU JaJOHHON MOBEPXHOCTHU MPEATIIICYBS.

Memoo /Ivroke.

CrepmwibHBIM CKapU(PUKATOPOM WM TIIJIOCKUM JIAHIIETOM TMPOKAJIBIBAIOT
HUKHUIM BaJTUK MOYKH yxa (TyOuHa rmpokosa 3,5-4 MM) U BKJITIOYAIOT CEKYHIOMED.
[IpeaBapuTenbHO MOUYKY yXa cOrpeBaroT. BeicTynatroniye Kar i KpoBu Kaxbie 30 ¢
MPOMOKAIOT (PUIIBTPOBATBHOM OyMaroi, He mMpUKacasch K paHke. B MoMeHT, koraa
HOBBIE KaIUIM KPOBU HE OOpa3ylOTCH, BBIKIIOYAIOT CEKYHIOMEpP U OMNPEAESIOT
OOIIY0 ITUTETHHOCTh KPOBOTEUYCHHS, & TAKKE OLICHUBAIOT pa3MePhl Karelb.

B HOpme Bpems kpoBoreueHuss no Jlptoky He mnpeBbimiaer 4 mun. Ero
YBEJIMYCHHE HAOIOJACTCS TP BHIPAKCHHBIX TPOMOOIMTONEHUSX WIIH/M TKEITBIX
HapyleHusX ux QyHkuu (TpomoOouutonatusax). CiaeayeT NOMHUTH Takke, YTo Y
60% OO0JBHBIX C TOM MATOJIOTUEN TECT OKA3BIBAETCS OTPUIIATEIbHBIM.
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Memoo Ausu.

Heckobko 00j1ee 4YyBCTBHUTEJbHBIM SIBJISIETCHA TeCT AMBH, KOrja
OLICHUBAIOT BpeMs KpPOBOTCYCHHS W3 HAAPE30B HAa KOXKe JAJAOHHOM
NMOBEPXHOCTH BepXHeH TpeTH mpeAlviedbs Ha (OHe MCKYCCTBEHHOIO
NOBBIIICHUS BEHO3HOI'0 AABJCHHUA € MOMOIIBI0 MAHKEThbl JAJIf ONpede/IeHHUs
A/l, B koTopoii moaaepxuBaoT aasjaenue 40 mm pr. cr. Ilo xoxy npeamieubs
NPUKIAABI BAKOT COOTBETCTBYIOINMH IIA0JOH M CKAJbIEJeM [eJalT ABa
Hajape3a aaum HOM 9 MM m rayounor 1 mm. 3acekawt Bpemsi. He kacasich
HA/IPe30B, OCTOPOXKHO IPOMAKHUBAKT KpPOBb (WIbTPOBAJBbHON OyMaroii
Kaxabie 30 c10 OCTAHOBKHM KpPOBOTeYeHHMsI B 00enx paHkax. PaccuurbiBaroT
cpeaHee BpeMsi 0 ABYM Hajape3aM. B Hopme Bpemsi KpOBOTeYeHUs 0 AWBHU He
NpeBbIIIAET 7 MUHYT.

2. Iloocuem Koauuecmea mpomooyumoe.
B HacTosimee BpeMsi MCNoOJIb3yeTcsl TPU METOAA MOACYETa TPOMOOIUTOB
B KPOBH:

* B kamepe I opsieBa;

* B Ma3KaX KpOBM;

* ABTOMAaTHYECKHH METO/I.

Iloocuem ¢ kamepe I'opsesa. SIBAsieTCA CaMbIM TOYHBIM, HO 1OCTATOYHO
Tpynoemkum. Ilogcuer TpomOouuToB B 1 J1 MpPOBOAUTCH MO CTAHIAAPTHOI
MeTOJMKE C Y4eTOM pa3BeleHHusI KPOBH M 00beMa 00JIbIIOr0 KBAAPaTa CYETHOM
cetku I' o- psieBa ¢ nmpuMeHeHneM (pa30BO-KOHTPACTHOI0 MHUKPOCKONA I
JIy4l1ero KOHTPacTUPOBaHMsI TPOMOOLUTOB.

Hccnenyemyw kpoBb pazpoasart B 200 pa3 pacTBOpoM aMMOHHUSI OK
cajata WM PacTBOPOM, COAEPKAMUM HATPUA XJOpHA, (PYpauM/UIMH H
AUCTWIJIMPOBAHHYI0 BoAy. Pa3BeleHHYI0 KPOBb NepeMelIMBAOT U OCTABJISIIOT
Ha 30 MUHYT JJISI T€MOJIN3a JPUTPOLUTOB. 3aTeM 3anoJaHAIOT kamepy I' opsieBa
U MOJACYUTHIBAIOT TPOMOOIMTHI B 25 00JbIINX KBAAPA TaX.

Iloocuem ¢ ma3kax Kpoeu. MeToa OCHOBAH HA MOACYETEe YHCJIA
TpoMOOUMTOB HA 1000 SpUTPOLUMTOB C MOCJIEAYIONIUM NepecyeToM Haljl KpoBu.
KpoBb cmemmBaoT ¢ pacrBopom MarHe3um cyiabdpara mwimd/ATA. Masku
TOTOBST Ha npeaMeTHbIX CTeKJIax U OKpalIuBaT UX
noPomanosckomy-I'mm3e. B kaxkaom  mosie  3peHHMsi  MHMKPOCKONAa
NMOACYNTHIBAIOT YHMCJIO0 IPUTPOLUTOB U TPOMOOIUTOB, NepeABUrasi Ma3oK 10
TeXnop, moka He Oyayr mnpocuutanbl 1000 sputpounTtoB. 3Has 4YHMCJI0
IPUTPOUUTOB B 1 JI KPOBH, PacCUYUTHIBAIOT KOJMYECTBO TPOMOOIUTOB B
3TOMOOBEME.

Aemomamuueckuit memoo. JlaHHBIII MeTO4 C HMCHOJb30BAHHEM
COBPEMEHHBIX AHAJM3aTOPOB 3HAYUTEJIbHO o00JieryaeT H  yCKOpsieT
HCCJIeJ0OBaHUEe, B CBSI3M € YeM HaXOIUT Bce 0oJiblliee PpacrnpocTPpaHeHHe
BKJIMHUYECKON MPaKTHKE.

3. Ouenka azpezauuu mpomoouumos.

OnpenesieHne arperaliMOHHONW CIHOCOOHOCTH TPOMOOIMTOB MOXKHO
BBINOJHHUTH C MTOMOIIbIO CJIeYIIINX METOIO0B:
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TapHBIX arperaTroB, o0Opa3ylOUIUXCs MPHU CMEUIMBAHUN TPOMOOIMTAPHOM IUIa3MBbl C
Pa3IMYHBIMU, Yallle €CTECTBEHHBIMU,CTUMYJISITOPAMU arperaium:

*¢ npodupKe - MAKPOCKOIIMYECKHI cr10C00;

*HA NPeOMEenHOM CmeKile - MUKPOCKOITMYECKH criocoO.

B kauecTBe CTHUMYJSTOpPOB arperamuu HCMnoiab3yloT pactBopsl AJlD,
TpoMOMHA, aJpeHajJuHa, KOJUIareHa, pUCTOMULMHA. Peructpupyior Bpems
o0pa3oBaHUsl KPYIMHBIX arperaroB TPOMOOIIMTOB, KOTOpOE€ B HOpME OOBIYHO HE
npessimaer 10-60 c.

Konuuecmeennaa ghpomomempusn - 370 peructpaiys rnpoiecca arperaiuu ¢
MOMOIIBIO arperoMeTpoB (Hanbosee MoiaHas OLlEHKa arperaliMoHHON CrOCOOHOCTH
TpoMOOIMTOB). MeToa 3akitoyaeTcss B rpaduyecKod perucTpanuy MU3MEHEHUS
ONTUYECKON TIOTHOCTH TPOMOOLMTAPHOW IUIa3Mbl MpPU MEPEMEIIMBAHUU €€ CO
CTUMYJIITOPaMHM arperaiuu.

OO6pa3zoBaHue TPOMOOLMTAPHBIX arperaToB BEAET K YBEJIMYEHUIO CBETOIPO-
nycKarouei cnocoOHOCTH TPOMOOIIUTAPHOM I1a3MBbl.

Ilonyuennvie npu smom azpezamocpammvl aHATUIUPYIOM NO He CKOAbKUM
KOJIUYECMBEHHbIM NAPaAMEempam.

1. BpeMeHnn Hauvana arperanuu mociie JTOOABJIICHHS COOTBETCTBYIOIIETO
CTUMYJISATOPA.

2. AMITIUTYJIe arperaTorpaMMbl Ha2-i n 6-1f MUHYTaX
HCCIIEOBAHUS.

3. OO6meit TIomaau arperaTorpaMMel.

B 3asucumocmu om ucnonv3yemoeo cmumynsmopa u e2o 003vbl azpe2amo-
2PaAMMa ModAcem umems Pa3iuyHyo Gopmy.

*  [pH UCIIOJIH30BAHUU B KAYECTBE CTUMYJISITOPOB arperaiuu
TPOMOOILIMTOB KOJIJIareHa, TPOMOMHa, PUCTOMUIIMHA PETUCTPUPYIOT
OJIHY OOJIBIIIYIO BOJIHY arperaruu;

* mpu Jg00aBlICHMH K TpoMOOUMTapHOW T1u1azMe Manbix 103 AJ[D -
JIBYXBOJIHOBYIO arperaTorpammy.

OtcyTcTBHE Ha arperarorpamMmax, MOJYYEHHBIX MPU HCIOJIbL30BAaHUMU B Ka-
YECTBE CTUMYJIATOPA MajbiX 103 A/[D, BTOPOIl BOIHBI arperaii CBUIETEIbCTBYET
00 YMEHBIIIEHUH B TPOMOOIMTAX TPAHYJ, COAEPKAIIMX OMOJOTUYECKU AKTUBHBIC
BelllecTBa (HEAOCTATOYHOCTh IyJla XPaHEHWs), WJIA O HapYLIICHUH pPEaAKUUH
BBICBOOOXICHHS ITHX BEIIECTB U3 TPOMOOIIUTOB.

MeToabl HCCIeA0BAHUSA KOATJIALMOHHOT0 reMoCcTa3a.

B ocHOBe 00nBIIMHCTBA TA0OPATOPHBIX TECTOB OLIEHKHU IJIa3MEHHOTO 3BEHA
reMOCTa3a JISKUT KAOMUH208bLI MeHO0O.

[IpuHuMn BceX KIOTHUHTOBBIX TECTOB OCHOBAaH Ha OMNPEACIICHUH BPEMEHU
oOpa3oBanus ¢uOpuHOBOro cryctka (Clot - crycrok) mocme mo0OaBieHUS B
HCCIIEyEMYIO T1a3My MOHOB KaJIbIIMSI U aKTUBATOpPa TOrO3Tara KoaryasiluOHHOTO
reMOCTa3a KOTOPbIN HAC UHTEpECYyeT.

MeToabl OLIEHKH KOATYJSIUOHHOI0 reMoctazaAUTB (akTuBUpOBaHHOE
YacTUYHOE TPOMOOILUIACTHHOBOE BpeMH).
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AYTB wncnone3yercssi Kak CKPUHHHIOBBIA TECT ISl OLICHKA BHYTPEHHETO
My TH aKTUBAILUU KOATYJISIIMOHHOTO T'eéMOCTa3a, CKpUHUHTOBOM
JMArHOCTUKUA BOJIYAHOYHOTO aHTUKOATyJISTHTAa U MOHUTOPUHTA 33 aHTUKOATYJISHT-
HBIM JCUCTBUEM T'€NIapHUHA.

MeTon OCHOBaH Ha U3MEPEHUU BPEMEHH CBEPTHIBAaHUS 0€CTPOMOOIUTAPHON
1a3Mbl Ipu 100aBJIEHNHU B HEE ONTHUMAJIBHOTO KOJIMYECTBA
KaJIbLMsl XJIOpUAa WIM KAOJIMHA, YTO 0OECHeunBaeT CTaHJapTU3ALNUI0 KOHTAKTHOM
aKTUBU3aIMU (akTopoB cBepThiBaHUs. Pearent mist AUTB conepXutT KOHTaKTHBIN
aKTUBATOD (CyCIeH3us KaoyunHa) u Gpochonunuasl (keda- JIuH). Konrakt
IUIa3Mbl € YaCTHUIIAMU KAOJIMHA CTUMYJIUPYET
nponykiuio aktuBHoro ¢akropa XII (Xlla), mpemocramiss MOBEPXHOCTH IS
(G YHKIIMOHUPOBAHUSI BEICOKOMOJIEKYISIPHOTO KHHUHOTEHA,KaJUIUKpenHa U pakropa
Xlla. ®ochonmunuasl HEOOXOIUMBI JIJIE 00pa30BaHUA KOMILJIEKCOB C aKTHUBHBIM
daxTopom X (Xa) u mpoTpoMOHHOM.

[locne onpenenéHHOro BpeMEHU MHKYOAIlMu B PEaKIIMOHHYIO CMeCh J100aB-
JSeTCS XJIOPU KalbIus. TeM caMbIM UMUTHPYETCS 3aIllyCK CBEPTHIBAHMS 1O BHYT-
pPEHHEMY MYTH U BBISBISACTCS BO3MOXKHBIM JehUIUT (PAKTOPOB, YUYACTBYIOIIUX B
HEM, TU0O0 HAIMYUE UHTUOUTOPOB CBEPTHIBAHMS.

Vkopouenue A YTB vHorna omnpepaenserca y 60abHbIX cTpoMOodunueit. 1o
MOJKET OBITh CBSI3aHO C PE3UCTEHTHOCTHIO hakTopay K akTuBHOMY npoteuny C,

NMOBBINNICHHBIM ypoBHeM ¢aktopa VI wnmaktuBupoBaHHBIX (PaKkTOpOB
cBepThiBanus. OpHako yaiie BceroykopoueHrne AUTB o0bsicHsieTcs HapyleHUsI MU
paboThI C KPOBBIO HAIIPEAHATIUTUYECKOM dTarle.

Yonunenue AYTB npoucxooum npu:

* BPOXJEHHOM wiH npuodpereHHoM nedunure daktopos I, ¥V, VI, IX, X,
X1, XII, mpexamnukpenHa, cHwkeHuM akTuBHOocTH (-VIII Ha done Oonesnu
Bunne6panna;

*JICYCHUH TEMapUHOM, TUPYJUHOM UJIU alPOTUHUHOM (MHTUOUTOP KOHTAKT-
HOM (ha3bl KOATYIIAINHN);

*IpuCcyTCTBUU B KpoBHU [1/[D, BOTYAaHOUHOTO aHTHKOATYJISIHTA;

*HApYIICHUH (PYHKIUU TICUCHH,

 koarynonatuu norpednenus (IBC-cunapom);

* TspKesol quchudpuHOreHeMuu uin ahpuOPUHOTCHEMUH.

IIporpomounoBoe Bpems (II'TB).

[TpoTpomMOHUHOBOE BpeMsl - IIUPOKO HCTIOIB3YEMbIi CKPUHUHTOBBIM TECT IS
OLIEHKM BHEUIHEro MyTH aKTHBALMHU KOaryJsaiuoHHoOro remoctasa. [ITB oObruHO
MCIIOJIB3YeTCSI JIJIs onpeiesieHnst akTuBHOCTH (pakTopa VII u KOHTpoIIs 3a IeYeHuEM
HENPSIMBIMHA aHTUKOATyJITHTAMM.

IITB npencrapnser coO0l KOAryJaslMOHHBIN TECT, B KOTOPOM OMNPEIEISIOT
BpeMsl CBEPTHIBAHUS ILJIa3Mbl MALIMEHTA MOCJE 100aBIEHUS K HE CMECH TKAaHEBOTO
TPOMOOIIACTUHA M MOHOB KaJblLUsI, YTO MPUBOAUT K 3a IMYCKY CBEPTHIBAHUS IO
BHEIIHEMY MTYyTH.
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HITB yonuusemcs npu: nepunute ¢akropoB VII, X, V, nporpomOuna u
¢ubpuHOTeHa, B TOM YHCJIC TIPU TSOKETBIX 3a00JEBaHUAX MEYCHU, HATMYUU ayTO-
AHTHUTEI TPOTUB (PAKTOPOB CBEPTHIBAHUS.

Cywecmeyem Heckobko cnocobom evipaxcerus 11TB:

IIpompomounoswviit unoexc (INTH) = [1BcrangaptHoil mnasmel/ [I1Bnanu-
enra (0,8-1,2). YBenuueHue CBUICTEILCTBYET O THIIEPKOATYJISIINHN, & YMEHBIICHUE O
TUIOKOATyJIALHH.

sIIpompomounosoe omnowmenue (II0 wunu PR) = TIBnanuenra
/TIBctranpaptHoit mia3mel (0,94-1,1).

*Meaxncoynapoonoe  nopmanuzosannoe omuowenue (MHO wnu
INR), KoTOpO€ pacCYMTHIBACTCS CIICAYIOIIUM 00pa3oMm:

MHO = oM

MUY (ISI) - MexayHapoAHBIH HHIACKC YyBCTBUTEIBHOCTH, COOTHOCSIIHMA
aKTUBHOCTh TKaHEBOTO (haKTOopa U3 IKUBOTHBIX MCTOYHUKOB CO CTaHJIapTOM
TKaHeBoro Qakropa y uenoBeka (pexkomenayemoe BO3 3nauenne MUY 1o 1,2).

Tpomounosoe Bpems (TB).

MeTon  3aKiOYaeTCs B ONpPECICHUH BPEMEHU CBEPTHIBAHHMSI
TUTa3Mbl MPU JT00ABJICHUU B HEE PacTBOpa CTaHAAPTHOTO TPOMOWHA, KOTOPBIHOO-
JajaeT CrocOOHOCThIO MHIYIMPOBATh MpeBpaiieHuehuOpruHoreHa B GuopuH 0e3
y4acTus Ipyrux pakTopoB CBEPTHIBAHUSKPOBHU.

Onpenenenne TPOMOMHOBOTO BPEMEHHU MO3BOJISIET OIEHUTh KOHEUHBINA ATam
KOaryJsiMuoHHOro  remocraza  (pubpuHooOpazoBanue). TB  3aBucut  oT
KOHIEHTpaluu (HuOpUHOTEHA, €ro CBOWCTB M HAJIW4Ms B KPOBU HHTHOUTOPOB
TpombuHa (remapun, aHtutpoMOuH III).Onpenenenne TB ucmonp3yoT B HEIIX
BBISIBJICHUS AUCHUOPUHOTEHEMUH U OIIEHKH aHTUKOATyJISIHTHONW aKTUBHOCTH KPOBH.

[Iposnonruposannoe TB HaOmr0maeTCs mpu 3HAYUTEITLHOM CHUKEHUN YPOBHS
¢bubpunorena kposu (menee 0,5 T/J1), HATHIUHU TTPOTYKTOB
nerpaganuu  ¢GudOpuHAa, B TOM YHCJIE npu JIBC-cunapome,
TPOMOOJIUTUYECKON TEepanuy WIA TPUCYTCTBHH B KPOBH AaHOMAIbHBIX (hopm
¢ubpuHOTeHa (MpU BPOKACHHON MaTOJIOTHUHU U BCIAEACTBIUE3a00JICBaHHI TIEUCHH ).

[IpucyTcTBHE aHTUKOATYISHTOB MPSMOTO JACHCTBUS, B YACTHOCTHU TeIaprHa,
TAaK)K€  BBI3BIBAET  yIJIMHEHHE TPOMOMHOBOIO  BpPEMEHM(KOMIUIEKC  Tema-
PUH-aHTUTPOMOWH HEUTpanu3yeT A00aBICHHBIMTPOMOWH). AHTHUKOATYJISIHTH HeE-
MPSIMOTO JICHCTBUSL HE BIMSIOT HApE3ylbTaThl TECTA. Y UIMHEHHE TPOMOWHOBOTO
BPEMEHHU, TIOMUMO 3TOTO,MOXKET OBITh CBS3aHO C MPHUCYTCTBUEM AyTOAHTUTEN K
TPOMOWHY WIMHAIMYHAEM B TUIa3ME€ TaparpoOTEUHOB, KOTOPBIE MPEMSTCTBYIOTIIO-
TUMEpHU3ali MOHOMEPOB (hrbOpuHa.

Yonunenue mpomounosozo epemeru Habarooaemcs npu:
» runodudbpunorenemun (Menee 0,5 r/m);

* nucuOprHOreHeMuu (HacieJACTBEHHbIE, TPUOOPETCHHBIE);
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* NOBBIINIEHHOM COJEP:KaHUM B KPOBHU MPOAYKTOB Jerpagauuu pudopuna
(ABC-cunapom; puOpuHOIUTHYECCKAS Tepanus);

*[IPUCYTCTBUH B KpPOBH AHTHKOATYJISHTOB NPAMOro
AeHcTBUsI(renapuHa, TMPyAHHA, CHHTETHYEeCKUX AaHTUTPOMOUHOB);

* mapanpoTeMHeMHH.

Vkopouenue mpombunogozo epemenu modicem npousoumu npu.

*[I0BBILIEHHOM pucke TPOM0000pa3oBaHus (I-s cTaaus
ABC-cunapoma);

* 3HAYUTEJbHOM MOBBIIICHNH KOHIEHTPAUMU (MOPMHOIeHA B KPOBH.

DudpUHOreH.

DOuOpHHOreH NMpeacTaB/seT c000i 0e/I0K, CHHTEe3HPYIOUIUIICS BIICYCHU H
SIBJISIIOIIMIACA TpeAmecTBeHHUKOM (uoOpuna. OnpenesieHHEKOHIEHTPALMHU
¢puOpuHorena B 1mIa3Me KPOBHM HABJISIETCS OAMH W3PYTHHHBIX TeECTOB
K0AaryJorpamMmmai.

MeTtoabl onpeae/ieHUs.

Onpenenenune no Knayccy.

Onpenesienue (¢pudpuHorena no Kaayccy CUMTAETCS
Hau0oJieeaIecKBATHBIM TECTOM, BBINOJHACTCA Ha Koaryjaomerpax. OnHo
OCHOBAHO HAa OINpeleJeHHM BpeMeHH o00pa3oBaHHA CIryCTKa NpH
100aBJEHMUBBICOKOH KOHUEHTPAaUMH TPoMOuHA K pazdaBiaenHoi B 10-20
pasmiazme. Ilpm 3ToM Jiorapupm BpeMeHnm O00pa3oBaHUAA CryCTKA
NPSIMONPONOPUUOHAJIEH Jorapugmy KoHueHTpanuu ¢PuoépuHorena. Ecuau-
BpeMsi CBEePTbHIBAHMS OYeHb KOPOTKoOe (<5 ¢), TO TeCcT MNPOBOAUTCH
CHCIIOJIb30BAHHM- €M pa3BeleHHOH mia3Mbl. I emapuH He OKa3bIBaeTBJIUSTHUS
HA pe3yJbTaThl ONpe/ieIeHU.

I' paBumeTpuUYecKuii MeTOI.

IlpyHUMII JAaHHOTO MeTOAAa 3aKJIKYACTCd B BbICYIIMBAHMH H
B3BENIMBAHUM CTyCTKA, KOTOPbIH o0pa3yercs npu aod0aBjieHu K miaasme 0,2
MJICTAHJAAPTHOI0 PAaCTBOPAa TPOMOMHA.

TypOuaumeTpudeckuii MeTo.

IIpu 3TOM ompenesieHne GUOPHMHOreHa OCYLIECTBJIAETCH NMOM3MEHEHUIO
MYTHOCTH IUIa3Mbl € MCHOJb30BaHHeM OaTpoxkcomOuHa.MeTon MIHUPOKO
HCNOJIB3yeTCsl IPU ABTOMATHYECKUX BapUaHTaxonpeaeaenust GuoOpuHoreHa.

NMMmyHOXMMHU4YeCKHE MeTO/bI.

MeTtoabl U3 JaHHOW TPyNIbl OCHOBAHBI HA TYPOUIMMETPUYECKOMUIH

Hee- JIOMETPUYECKOM cnocode perucTpaumu,
HCNO0JIb30BAHUUNOJTHKIOHATBHBIX aHTHUTEJ u aJanTHPOBAHBI K
HMMYHOXUMHYeCKUMaHanu3aTopam. Kak  mpaBmio, s Kaxa0oro

HMMYHOXHMHMYECKOI0 aHAJIU3ATOPA NPUMEHsIeTCH cnenupuyeckuii TecTHadop
Ha¢uOpuHored. HexocraTkoM JaHHBIX METOAOB SIBJISIETCH TO, YTO OHM He-
auppepeHUUPYIOT HATUBHBINA GUOPHMHOIEH U MPOAYKTHI eroaerpaganuu. JTo

nnnﬁnuun DAL ITN TN DATTOLNTATY ﬁn L LTV rNTNNLIMMITNADNATIATAAa
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®ubpuHOreH - octpodazHblii 0em0K. Ero KOHUEHTpalus yBEIMUYUBAETCS IPU
TSOKENBIX OaKkTepUalbHBIX MH(EKIUAX, TpaBMax UTpoMOo3ax. K 3HaunTenbHOMY
pocTy ypoBHsl (prOpHUHOTeHa MPUBOAT3a00eBaHus MTOYeK (mueaoHedpuT, riioMe-
pyJIoHEPPUT, TEMOIUTUKOYPEMUYECKUN CUHIIPOM), KOJIIAreHO3bl (PEBMATOUIHBIN
apTPUT,y3€JIKOBBIM TMepUapTepUnT), HOYHASA MAPOKCU3MAIbHAATEMOTIIOOUHYPHS,
HOBoOOpaszoBaHus (pak Jerkux). [lpu aTepockiepo3eHalo1aeTcsl YCTOMYHUBOE
yBenuueHue (GpuOpuHOreHa, TpyAHOKOPPUTHPYEMOE JIEKAPCTBEHHBIMU Ipenapara-
MU. PuUCK pa3BUTHSACEPAEUYHO-COCYIUCTHIX 3a00JI€BAaHUM TpPH 3TOM MOBBIIIAET-
CSIPONOPLIMOHATILHO POCTY €ro ypoBHs. [loBblllleHHE KOHUEHTparuupuOpruHore-
Ha B IUIa3Me€ KPOBU OOJBHBIX CEPACHYHO-COCYIUCTHIMU3A00JIEBAHUSIMU TIpEIIe-
CTBYET pa3BUTHIO MH(papKTa MHOKap/a UMHCYJIbTa. Koppensuusa mMexny ypoBHEM
JaHHOTO O€JIKa U pa3BUTHEM 3THUX OCJIOKHEHUI OCOOEHHO YETKO MPOCIIEKUBACTCS Y
NalUMEeHTOBMOJIONOr0 Bo3pacta. OrmpejaeneHne ypoBHS (UOpUHOrEHa SBISET-
CSOIHUM M3 HauOoJiee YyBCTBUTEIBHBIX TECTOB JJIS BBISBICHHUSIOECCUMITOMHBIX
CTaIui MOpakeHus nepudepuyecKux cocyoB.

JuchubpuHoreHeMusi MpeACTaBIsSIET cO00M OTHOCUTENBHO YacTO BCTpeya-
IOIEECs] COCTOSHHUE, MPUYEM OHO MOXKET ONPEeISAThCIHECKOIbKUMHA MYTalUSIMH,
OJIHU U3 KOTOPBIX HE COMPOBOXKIAIOTCS, aJIPYTHe COMPSKEHBI C KPOBOTCUCHHUSIMHU.

CHmxeHne KoHUeHTpaluu GuoprHOreHa B Iia3Me Ha0IroaaeTcs
npu:

* BPOXJIEHHOM JAepUIIUTE;

* TEYECHOYHO-KJIETOYHON HEIOCTAaTOYHOCTH;

JABC-cunapome;
* OCTpbIX (PHUOPUHOIUTUYECKUX COCTOSHUAX;
*IIOpPaKEHHUSIX KOCTHOT'O MO3Ta (JIEWKO03, OMyX0JIEBbIE METACTA3hI).

Pegpepenmmnvie 3nauenus.

2-4 1/11.

OmnpeneneHue BbICOKOMOJIEKYJ/ISIPHBIX IPOU3BOAHBIX (UOpUHOreHa.

Haubonee BaXHBIMU B PAKTUYECKOM OTHOIIEHUH BBICOKOMOJEKYJISPHBIMU
MPOU3BOIHBIMU (PHOPUHOTEHA SBIISAIOTCS:

1)  Pacmeopumote pubpun-monomepusie komnaexcot (POMK).

OHu npencraBisieT co00il BBICOKOMOJIEKYJIIPHBIE PACTBOPUMBIE KOMILIEK-
ceipuOprH-MOHOMEpa ¢ PUOPUHOTEHOM U C MPOIYKTaMU paciierieHus: GuOpuHoO-
reHa/¢pubpuna. B Hopme POMK He obnHapyxwuBatorcsa. X TosIBICHHEB IL1a3Mme
CBUJIETENIBCTBYET O HAPYIICHUH IMpoIlecca HOPMAIbHOU ToMuMepu3anuu GUuOpuH -
MOHOMEPOB.

2)  IIpooykmut oOecpadauuu ¢puopunozena (II/[®@). BemectBa, B HE
OONBIIMX KOJMMYECTBaX OOpa3yromuecs U B HOPME B PE3yNbTAaTe PACHICTUICHUS
¢ubpuHa.

Onpenenenue pacTBOPUMBIX (PUOPHMH-MOHOMEPHBIX KOMILIEKCOB
(PO®MK).

Jnsa BeisiBnennss POMK B kJIMHUKE Yallle MCMOJIB3YIOTCS TaK Ha3bIBa€MbIE
napaxkoazynayuonusle mecmol. OHU OCHOBaHbI Ha (heHOMEHE HEe(hEePMEHTATUBHOTO
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ceeprbiBaHuss POMK npu nobaBieHun K miasMe, B KOTOPO#l coxepKaTcs
P®MK, 50% pacrBopa 3tanosna uiun 1% pacreopanporaMuHa cyjb@ara.

Ilpoba ¢ 50% pacmeopom 3manona sABJsAETCH 00Jiee YYBCTBHUTEJIbHOM.
BupoOoupky naouparor 0,15 ma 50% »d3ranosa um 0,5 ma maasmbl. Eé
BCTPAAXUBAKT M MOMEIIAKT B IUTATUB NMPH KOMHATHOI Temnepartype. IIpoda
PACHEHMBACTCH KaK MOJ0KHTeldbHasA, ecau 4epes 1-10 MuHB mnpoOupke
o0pasyercs reJib.

Ilpooa ¢ npomamuna cyarvgpamom MO3BOJIAET BBIABUTH HE TOJbKOIOJIAME-
puzauniw (puOpUH-MOHOMEPOB, BbICBOOOKAAKOMUXCA u3 POMK,Ho n
O0HAPYKHUTH OCaK/IeHHUe PaHHUX NMPOAYKTOB paciuenieHus
¢pudpunorena/pudpuna. Ilepen HAYAJIOM HCCJIeI0BAHUA
NPeABAPUTEIBHOTOTOBAT 5 pa3BeaeHuii 1% pacrBopa nmporamuHa cyiabdarta
(B 5, 10, 20,40 u 80 pa3). B kaxkmoe W3 NPUTOTOBJIEHHBLIX pPa3BeleHU
no0aBasa0T0,2 Ma1 m1a3mel. [Ipodupku octaBasiloT Ha 30 MUH IPU KOMHATHOMH
Temneparype. OueHka pe3yJbTATOB NPOBOAUTCH TAaK ’Ke, KAK W B mpoode
CITaHOJIOM. B HOpMe oTpUIIaTebHBIN pe3yabTaT 00HAPY:KHBAKOT BO BCexpas-
BeJleHUSIX mporamMuHa cyiabdata. Ecau xors Obl B 0OIHOM U3 pa3BeleHUM
o0pa3yeTcs rejib, pe3yJibTaT OLEHMBACTCH KAK MOJIO0KUTEIbHbIM.

HonoxureabHass mnpoda ¢ 3ITAHOIOM, a TAaKKe MOJOKHTEJIbHBbIN
pe3yJabTat NPOTAMHMHCYJIb(ATHOU npoobI B NepBbIX ABYX
pa3BeeHUAXCBUAETEJIbCTBYET 0 Hajuunu B miaasmMe POMK. OOpa3oBanue
rejii BOBCeX pa3BelleHMSX NMPOTaAaMHUHA cyiabdara OosblIe XapaKTepHO s
MOBBINICHUS YPOBHS PAaHHHX NPOAYKTOB pacuenjieHus
¢pudpunorena/pudpuna.

IMono:xkuTebHBIE pe3yJbTaThl 00enx npod BcrpeuarwTcesa npu JIBC-
CHHJpPOME, a TaK/Ke MACCHUBHBIX TpoM0o3axX HM  TPOMO0IMOOIHUAX,
CONMPOBOKIAMIUXCH AKTUBaLMel cucTeMbl GUOPUHOJIU3A.

Omnpenesienne npoaykToB aerpaganun puopuna (ILAPD)
D-numepswl.

D-gumepsbl - 3T0 cnenupuyeckne NPOAYKTHI Aerpaganuu (pudpuna,
o0pa3ymouuecs B mpouecce JU3MCA CryCTKA KPOBH 0/ BJMSIHUEM IJIA3MUHA U
HEKOTOpbIX Hecnenupuyeckux GpuoOpnHoauTuKoB.KoHuenTpauus D-gumeposn
B CHIBOPOTKE MPONOPIHOHAIbHA AKTHBHOCTH (PMOPHMHOJM3A M KOJMYECTBY
JauzupyemMoro ¢GpuoépuHa. ITOT TeCT NO3BOJSIETCYAUTH 00 WHTEHCHUBHOCTH
NpoueccoB 00pa30oBaHus M pa3pylieHUA(PUOPHUHOBBIX CTYCTKOB.

Omnpenenenue D-muMepoB MokeT NPOBOAUTHLCS HMMYHO(EpPMEHTHBIM
METOJAO0M C HCIOJIb30BAHMEM MOHOKJIOHAJbHBIX AHTHTE], UMMYHOAUDPy3HUN,
METOA0M TYPOUAMMETPHUH, a TAKKe JIATEKC-arrJII0THHALNH.

llogviuenue yposus D-Oumepoé B KPOBH HAOJIAeTCS NMPH BEHO3HBIX
TpOMOO03ax, areporpomoo3e, TPOMO0O03MO0IHH JIETOYHOM aprepuu,
JABC-cunapome,
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TEMA: OBMEH BEIIECTB 1 SHEPI'MHA. OBLIUE ITYTU KATABOJIU3MA.
I'IMKOJINAS.

OcHOBHBIE BONIPOCHI TEMBI.

1)  B3aumocBs3b 0OOMEHa BEIECTB U SHEPTHU

2)  IlonsTHE 0 TKAHEBOM JIbIXaHUH

3)  IloHsATHE O MHUTOXOHIPHATIBHOH IIETH MIEPEHOCA ICKTPOHOB

4)  ComnpskeHHE TKaHEBOTO AbIxaHus U cuHTe3a ATD

5) JIpIXaTenbHbIi KOHTPOJIb

6)  PasoOmenne apixanus u cunre3a ATD

7)  TepmoperynsatopHas GyHKIUS IbIXaHUS

8)  WHruburtopsl ApIXaHUS

9)  Karabonu3Mm rioKo3bl (aHaIpOOHOE U a9POOHOE OKUCIICHUE TIFOKO3bI).
buonorrnueckoe 3HaueHHE TIIMKOIM3a

10) Ces3b rukonmsa u L{TK. DHepreTuueckuit BBIXO/] JaHHBIX HPOIECCOB

AKTYaJIbHOCTH T€MBl.

buosnepreTnka — paszgen OMOXUMUM, W3YUYAIOIMIMK OMOXUMHUUYECKUE MeXa-
HU3MBI, MPUBOJAIINEC K TEHEpAIMU PA3TUYHBIX (HOPM OHOJIOTHYECKONW SHEPIuw,
IPOLIECCHI IPEBPAILECHUS U 3allaCaHUs SHEPTUU B )KMBBIX cucTeMax. K HacTosmemy
BpeMeHU cHOPMYIMPOBAHBI TPU OCHOBHBIX 3aKOHA OMOIHEPTETUKHU

1. XKupas kneTka u3deraer MpsSMOro MCIOIb30BAHUS YHEPTUU BHEITHUX
PECYPCOB JJI COBEPIICHHUS MOJIe3HON padoThl. OHa CHavasa MpeBpallaeT uX B OAHY
U3 TpeX KOHBEPTUPYEMBIX (JOPM IHEPTUHU («IHEPIeTHUECKUX BAIOTY).

2. JIrobast xuBasi KIJIETKa BCerja pacrojaraerT Kak MUHUMYM JABYMS
«IHEPreTUYECKMMH BaJIIOTaMU»: OJIHA - BojgopacTtBopuMas (AT®D) u BTOpas - cBs-
3aHHas ¢ MeMOpaHo# (TpoToHHBIN Wi Na+ - rpagueHT MEMOPaHHOTO TIOTEHITHATIA).

3. «JHEPreTUYEeCKne BaJTIOThI» KIETKM MOTYT MpPEBpPAIIAThCS OAHA B
npyryto.llosTomy nomydeHus: XoTs ObI OAHOM U3 HUX 3a CUET BHEIIHUX PECYpPCOB
JOCTATOYHO AJISl OAJIEPAKAHUS KU3HEEATEIIbHOCTH KIETKH.

Kaxmoe opranmdeckoe coequHeHHWE 00J1aaeT OMpPENETICHHBIM 3aracoM
BHyTpeHHeH sHeprun (U). YacTh 3Toi BHYTPEHHEH SHEPTHUH MOJICKYITBI MOXKET OBITh
MCIIOJIb30BaHa [IJISl COBEPIICHHS TMOJE3HOW paloThl. DTy JHEPTUI0 HA3BIBAIOT
cBoOomHO# sHepruei (G) monekynbl. ICTOYHUKK 3HEPTHH IS OpraHW3Ma - 3TO
XUMHUYECKHE PEAKUHUHU, B KOTOPBIX MOJEKYJbI, COJAEpKaIlue aTOMbl YIJepoja B
BOCCTAHOBJICHHOM COCTOSIHMH, MOJIBEpratoTcs okuciaeHuro. [Ipu aTom cnenuanbHbie
nbpIxarenbHble nepeHocurku (Monexkynsl HAJI+ u @AJ]) npucoe AMHSAIOT MPOTOHBI U
ANEKTPOHBI (BOCCTAHABIMBAIOTCS) U B TAaKOM BHUJE TPAHCIOPTUPYIOT ATOMBI
BOJIOPOJIA B JIbIXaTEJIbHOU LIETIH.

DOHJIEPrOHUYECKHUE PEAKIMHU - 3TO XUMUYECKUE peaKluu, TpeOyrolue mpu-
TOKA SHEPruu JJI1 UX OCYHIECTBICHMS. B 3THX peakuusix u3MeHeHUuEe CBOOOJIHOMN
sHeprun AG nosioxkutenbHas BenmanHa (AG > 0).
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JK3eproHMYecKre peakuMd - 3TO0 PeaKlud, B KOTOPbIX 3JHEpPrus
BblAC/IsIeTCS, T.e. OHM HAYT C BbIACJEHHMEM JHepruv. B Takux peakuusix
u3MeHeHue cB000aHOI Y Heprun AG- orpunarenbHas Bernunna (AG < 0).

BuyTpuki/ieTOUHbIE XUMHYECKHE PeaKIMU MOIYT ObITh NpeacTaBJIeHbl B
133791 (K

1. kaTabonuyeckux (IK3eProHNYECKUX) PeaKMid;

2. aHA00IMYeCKUX (IHAEPrOHNYECKHUX) peaKIui.

3.
JHaeprouudeckue peakunu AG Jk3eprounyeckue peakuun AG
MOJI0KHUTEJIBHOE OTPHIATEJIbHOE
1. Peakuusi npoTrekaeT TOJbKO NMPH 1. Peakuusi nporexkaet
MOCTYNJICHUU CBOOOIHOM IHEPIruM. CaMOIIPOM3BOJIbHO UCOIPOBOKIACTCH

YMeHbIIIEHHEM CBO0OOIHOWIHEPIrUH.

2. Ecam abGcoaotHoe 3Hauyenue AG2. Ecam abconroTHoe 3Hauyenue AG Be-
BeJNKO, TO CHCTeMa YCTOWYMBA MUIMKO, TO peaKkuusl WAeT NMPAKTHYECKH
peakius He OCYIeCTBIISIeTC . 10 KOHIIa (HeoOpaTumas).

4. JTO BCeraa JHEPreTHYECKH C0-3. ITO IHEProJalinHe PeaKUHH, OHH
NpsiZKeHHbIE PeaKIUH, T.K. HM He00X0-(CIYKAT MCTOYHHKAMM DJHEPruM s
IMM NMPHUTOK JHEPrHH OT JK3eproHuve-JIAPyrux peaKkuui WK MPOLECCOB.

CKHUX PeaKIUu.
4. AHaOoIMYecKHe peaKkIu. 4. KaTaboanyeckue peakinuu.

IIpumep conpsikeHHbIX peakuuii: Peakuusa @ocdopunpoBanus
IJI0K03bl  cBO0OAHBIM (ochaToM ¢ oOpa3oBaHHeM TIJIIOK030-6-(pocarta
SIBJIAETCH JHACPro HUYECKOIi:

1. I'moko3za + H3PO4 ~ T'iwko30-6-¢pochar + H20 (AG = + 13,8
k/:x/Moab).

CaMoOnpou3BOJILHO TaKasi peaklus OCYIIeCTBUThCA He MoxkeT. Ee
TedeHue TpedyeT NPUTOKA IHepruu. /[y nporekanust 3T0i peakuuu B CTOPOHY
o0pa3oBa HHUSI TJIKO030-6-pochaT HeoOXOAMMO ee CONpsKEeHHe ¢ APYyrou
peakuuei, B KOTO pOd JHEPrus BblIeJsieTCs B 3aBeI0MO 00JIb1IeM KOJIHYeCTBe,
yeMm Tpedyercs A5 pochopuIMpoBaHUS TJIIOKO3bl. Takoi peakuuei siBjasieTcst
peakuus ruapoausa ATO.

2. AT® " Al® + H3PO4 ( AG = -30,5 kI:x/M0J1b)

IIpu conpsixeHun mnpoueccoB (1) m (2) B peakuum, KaTtajJau3upyemoi
reKco- KHHa30i, @ochopwiIMpOBaHUE TJIIOKO3bI JIETKO IPOTEKaeT B
(usnonornyeckux ycJI0BUAX; PABHOBECHE PeaKIMU CUJIBHO CABMHYTO BIIPaBO U
OHA MPAKTUYECKU Heo0paTuMa:

3.  T'awko3za + AT® * I'moko30-6-pochar + AJIP (AG =+ 13,8 +-30,5
= -16,7 k:/M01b)

B xuMBBIX cHCTeMaX B OTHOLUCHHMHM HAaNpaBJeHUA OHOJOrHYECKHX
MPOLECCOB ACHCTBYET NMPUHIMIL: JHACPrOHMYECKHE PEAKIUH MPOXOIAT 32 CYeT
JHEPIruM 0CBO 00XKAAKOIIECHCH B IK3ePrOHUYECKUX PeaKIusiX.
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Anabonuueckue (OMOCMHTETHUECKHE) MPOLECChl, TPeOyrolKue MpPUTOKA
SHEPruu, MPOTEKAIOT 3a CYET JHEPruu KaTaOOJUYECKUX MPOLECCOB (MPOLECCOB
pacrajia MOJIeKy).

Makpospruueckue coeuHeHHSI.

Makposprudeckue COeIMHEHUsI - COCAMHEHUS, COJEpKallle MaKpOIPrude
CKYIO CBSI3b, NPH THAPOJIM3E KOTOPOH OCBOOOXKIaercs >Heprusi Oosbiie yem 30
KJI>K/MOJIb.

K KJIeTouHBIM MaKpOIPrUYECKUM COCAMHEHUSM OTHOCAT (ocdoeHonmnu
pyBat, 1,3-nudochornuuepar, koTopbie 00pa3zyroTcs B TJIMKOJK3E (B Ipolecce
pacrajia TiroKo3bl 10 nupyBata). K HUM oTHOCAT Takxke CyKIUHUI~COoA (oOpaszy
€TCsl B LIMKJIE TPUKApOOHOBBIX KUCIOT, epeHocuT docdarnyro rpynny Ha ['/ID) u
kpeatuHdocdar, sBIAOMMECT cyOcTpaTaMH, TaK Ha3bIBAEMOTO CYOCTPaTHOTO
dbochopunupoBanusi, MpyU KOTOPOM UX MAKPOIPrUYECKasi CBA3b UCIOJIb3YETCS st
cunre3a ATO.

Makpospru4ecKuMu COSAUHEHUSIMU SBIISIIOTCSA Takxke anmi~CoA U Bce co-
€MHEHUsI, COJICpKaIllUe CIIOKHYI0 THOY(DHUPHYIO TPYyMIy, a Takke Kapbamoui-
docdar (obpazyeTcss B IepBOM peakiuu 1UKJIa MOUYEBUHBI) U apruHuHpocdar, ru-
ctuguHdocdar (umuaazondocdar) u Bce Hykiaeo3uaaudochaTsl U HYKICOZUTPU -
docdarsr.

OTU MOJEKYIbl 001aat0T OOJBIIMM TMOTEHIIMAIOM TiepeHoca ¢ochaTHon
rpynnsl Ha AJI® ¢ obpazoBannem AT®, moTomMy 4TO SHEPrus, BbIAEIsIEMas MpU
pacnazie 3TUX MaKpOAIPrHYECKUX MOJIEKYyJ Oojiee BBICOKas, 4eM TpeOyeTcs s
cunre3a AT® uz AJ1®. 1o otHomieHuto k AP, nepeunciieHHbIE MAaKpPOIPTrUUECKUE
MOJIEKYJIbI TOHOPBI SHEPTHH.

B cBoto ouepenpr AT® - UCTOYHUK PHEPTUU I BAXKHBIX META0OIUYECKUX
MyTel, B KOTOPBIX UAYT MPEBPAIEHUS TIIIOKO3bI, PPYKTO3bI U MHOTHX JIPYTUX MO-
nekyn. Ilomyuas ¢ocdarnyro rpynmny or ATD, 3Tu MONEKybl YBEIUYHUBAIOT YPO-
BEHb CBOeil cBoOoaHO# snepruu (G), uro obecrneunBacT TeueHne psaa GepMeHTa-
TUBHBIX PEAKIIMIA U KIIETOYHBIX MPOIECCOB.

Taxum o6pazom, AT® cpeau KiIeTOUHBIX PochHOpHINPOBAHHBIX COCTMHEHUM
(mo ypoBHIO CBOOOJHOW DJHEPrUM) 3aHUMAET HEKOTOPOE MPOMEKYTOUHOE II0-
JoXKeHue. DTo ompezenseT ocoboe Ouonornyeckoe 3HaueHne ATD kak yHUBeEp-
CaJIbHOTO JIOHOPA PHEPrUU B OrpOMHOM uucie peakuuid. [Toatomy AT® HazbBaroT
«@HepreTuyecko BamoTol». BMmecte ¢ Tem, AJI® yHHBepcalbHBINA aKIENTOP
sHeprun (1 ocdaTHON TPyMIBI) OT KIETOYHBIX MaKpPOIPIroB, KOTOPhIE 00IaAar0T
OoJreeBBICOKMM ypoBHEeM cBoOOaHOM 3Heprun. I{uknm ATD-AJID - ocHOBHO# Me-
XaHU3M 0OMEHa SHEPTHUH B KIIeTKe. PacueThl MoKa3pIBaIOT, 9TO B OPraHU3ME B CYTKH
obpasyercs u pacnanaercs 40-45 xr ATO.

B 3aBucuMoCTH OT BHJa HCTIOJIB30BAHMS YHEPTHUH BCE OPTaHU3MBI JEISATCS
Ha ghomompodHble (MCTIOTB30BAHUE YHEPTHH COJTHEYHOTO W3IIYYCHHS) U XeMom-
podHBIE(MCITOIB30BAHUE YHEPTHH XUMHUIECKUX BemlecTB). K hoToTpodHBIM OTHOCST
BCE pacTeHUs, K XeMOTpo(dam - )KUBOTHBIX W YEIOBEKa.

JKuBble OpraHu3Mbl HaXOASTCA B TNOCTOSSHHOW W HEPA3pbIBHOW CBSI3U C
OKpYKaroIIel cpeior. ITa CBSA3b OCYIIECTBIISIETCS B IIpoIlecce oOMeHa BEIECTB,
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KOTOPBIM BKJItOYaeT 3 omana. MOCTYIUICHUE BEIIECTB B OpPraHu3M, METa00JIU3M U
BbIJICJICHUE KOHEUHBIX MTPOJIYKTOB U3 OpraHu3Ma.

[TocTymieHue BeliecTB MPOUCXOIUT B pe3yJibTaTe AbIXaHUS M NMUTaHUs. B
KEITYTOUYHO-KUIIIEYHOM TPaKTe MPOUCXOAUT NepeBapruBaHue (TUAPOIU3 MOJTUMEPOB
- O€JIKOB, MOJTUCAXaPUIO0B, TUMUIOB U APYTUX CI0KHBIX OPTaHUYECKUX BEIIECTB) /10
MOHOMEPOB.

MoHoMephl BCAaChIBAIOTCS M BKIIOYAIOTCS B MPOMEKYTOUYHBIM OOMEH, KO-
TOPBIN COCTOUT U3 2 TUIIOB peakUuii: KaTabonu3Ma u aHaboIu3Ma.

Kamab6onuszm - npouecc pacuieruieHusi OpraHM4ecKuX MOJIEKYJ 10 KOHeu-
HbIX PpoAykTOB (CO2, H2O 1 MoueBuHbI). Peakiiuu conpoBoxkaat0TCs BhIJEICHUEM
SHEPIUH.

Anabonuzm 00beIUHIAET OMOCUHTETUYECKHE TIPOLIECCHI, B KOTOPBIX MTPOCTHIE
CTPOUTEIIbHBIC OJOKU COEIUHSAIOTCS B CJIOKHBIE MaKpOMOJIEKYJbI, HEOOXOIUMbIC
JUISL OpraHu3Ma. B 3TuX peakuusix UCIOIb3yeTCsl SHEPTHUs, 0CBOOOXKAAIOIASICS TIPU
KaTaboIu3Me.

ITporecchl katabonu3Ma B KJIETKaX >KUBOTHBIX M YEJIOBEKa COIPOBOXK]IA-
I0TCS TIOTPEOJICHUEM KHUCJIOPO/1a, KOTOPhIA HEOOXOAUM JIJIsl peakIuidi OKuciaeHus. B
pe3yibTaTe dTUX PEAKIUA MPOUCXOJIUT OCBOOOXKACHUE YHEPTHH, KOTOpas HE0OXo-
JMMa OpraHu3MaM B TPOLIECCE KUZHEACATEIIBHOCTH JIJII OCYIIECTBICHUS Pasiidy-
HBIX BHJIOB paOOThl. DHEPTUsi HEOOX0AUMa JJIs MOJJEPKaHUS TEMIIEpaTyphl Tena,
BBITIOJTHEHUSI XUMUYECKON paboThl (CMHTE3 OPraHUYeCKUX COCIUHEHUMU, YCIIOKHE-
HUSI XUMHYECKOW CTPYKTYpbI), aKTUBHOTO TPAHCIIOPTa BEUIECTB Yepe3 MEMOpPAHBI,
MEXaHUYeCKOU paboThl (MBIIIEYHOE COKpAIIEHHUE), a TaK K€ JJIsi TeHEpUPOBAHUS
AIIEKTPUYECKOT0 TOKA U MHOT/Ia cBeTa (OMOTIOMUHECIICHITHS)

Hocutensamu sHepruu SBISIOTCSA 3JIEKTPOHBI, (POPMUPYIOIINE CBI3H MEXKY
aTOMaMH B OpraHMYeckux cyocTtparax. Jlig WHCMIONb30BaHUS ASTOW OSHEPrHH
HEOOXOAMMO PACIICTUICHHE MOJICKYJI cyOCcTpaTa M OCBOOOXIEHHE DHEPTUU DJIeK-
TPOHOB. VICTOYHMKOM 3TOI SHEPTrUU SBISIOTCS MPOLIECCHl OMOJIOTHYECKOT0 OKHUC-
JICHUS!, CONMPSDKEHHOTO C OKUCIHUTENBHBIM (pochoprinpoBaHueM, MPOUCXOASIIAM B
OpraHM3MeE YEJIOBEKA U )KUBOTHBIX.

buonoeuueckoe oxucnenue - 3T0 OKUCIEHUE UOHOB BOAOPOAA MOJIEKYISP-
HBIM KHCIIOPOJIOM C OOpa3oBaHUEM SHIOTCHHOW BOJbI. OCHOBHBIM HCTOYHHKOM
SHEPETruu SIBISIOTCS COECIUHEHHS] MOHOB BOAOPOAA, OTHICIUISIEMOIO OT pachajaro-
uierocs cyocrpara ¢ Oz B IbIXaTEIbHOM LEMH.

Ivixamenvhaa yenv (yenv nepenoca 371eKmMpoOHO8) TPEICTABISET COOOU
OMOXMMUYECKYIO CUCTEMY BO BHYTpEHHEH MEMOpaHe MUTOXOHAPUIA, COCTOSTITYIO U3
psilla IEPEHOCYUKOB 3JIEKTPOHOB U MPOTOHOB, TPAHCHOPTUPYIOIINX 3JIEKTPOHBI OT
OKHUCIISIIOIIETocs cyOcTpaTa K BABIXaeMOMY KHUCIOpoAay. /[lpixarenbHas lenb B
MPOLIECCE MUTPALIMH 110 HEM SJIEKTPOHOB 00€CTIEUNBAET MOCTENEHHYIO (CTYIIEHYATO)
OT/Iauyy UM CBO€I M30BITOYHOM 3HEPTrUH, KoTopast yactTuuHo (40-50%) nepexoaut B
SHEPIUI0 TPAHCMEMOPAHHOTO AJIEKTPOXMMHUYECKOTO TMOTEHIHala, a 3aTeM
AKKyMYJUpPYET B CHHTEe3upyromuecss MoieKyJbl AT®. Yacte sHeprun 31€KTPOHOB
(50-60%) pacxoayercs B BUAE TEILIa, YTO HEOOXOIUMO IS MOAAECPIKAHUS TEMIIC-
paTypsbl Tena. [IpoucxoauT conpskeHue MpoeccoB OMOIOTHYECKOr0 OKUCICHUS U
OKHCIUTEIBHOTO (pochopusinpoBaHusl.
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OCHOBHO MyTh MEpPeHOCca IEKTPOHOB M MPOTOHOB (MOJHAS AbIXaTeNIbHAS
1IETb) BKJIIOYAET B ce0s1 4 (hepmenmubix KoMNIeKca.

Kommeke 1 - naszeiBaercst HAJIH - KoP (yOuxuHOH)- okcuaopeaykrasa u
oOecneunBaet nepenauy 3nekrpoHo ot HAJIH H+ k Kop.

Kommnekc 2 - cyknunar - KoP -okcupopenykrasa - KaTaIu3upyeT MEPEeHoC
AJIIEKTPOHOB OT CYKLIMHATA (AlIMJIOB KUPHBIX KUCIOT) Ha Kop.

®epMenTHBIN KomIuieke 3 HasbiBaeTcss KoP H -umrtoxpom ¢ - okcuaope-
nyKTa3a (KoMIUIeKc Bc) U nepenaet anektponsl oT KoP H Ha uuroxpowm c.

DepMEHTHBIN KOMIUIEKC 4 - HUTOXPOMOKCHIA3a, KAaTAIU3UPYET MEPEHOC
AJNIEKTPOHOB OT IIUTOXPOMA C HAa KUCIOPOJI. B 3TOT KOMIUIEKC BXOJST IIUTOXPOM a U
a3, CoZieprKaIye Ba reMa u Ba nona Cu’+, KoTopsle MEHs BaleHTHOCTh ¢ Cu’+ Ha
Cu+ u o0paTHO, MPUHUMAIOT M OTAAIOT 3JEKTPOHBI HA LIUTOXPOM a3, IJIEKTPOHBI
npucoeunsA0Tes K vonam Cu?*, a or Hux Ha 0.

MexmembpanHoe
NPOCTPaHCTBO Komnnexc | Komnnexc Il Komnnekc IV

Komnnexc V

JlokanusyeTtcst BO BHyTpEeHHEH MeMOpaHe MUTOXOHAPUN M pacrojiaraeTcs
aACCHUMETPUYHO.

ITocnenoBaTeNbHOCTh PACIOIOKEHUS KOMIIOHEHTOB [IBIXATENIbHON LEMH
ompenenseTcss OONbIICH WM MEHBIIEH BBIPAKCHHOCTHIO Y HUX OKHUCIUTEILHON M
BOCCTAHOBHUTEJIBHON CIIOCOOHOCTH, KOTOpas XapaKTepU3yeTCs OKUCIUMETbHO-
goccmanosumenvuolM nomenyuaiom (pegokc moreHuuan). Yem orpuuarenbHee
PEIOKC - TMOTEHIMAaJ, YeM CHJIbHEEe BOCCTaHABJIMBAIOIIAS CIOCOOHOCTH, TO €CTh
CIIOCOOHOCTh OT/IaBaTh JIEKTPOHBI, TEM OOJBIICH IHEPTUEH 3TU ANEKTPOHBI 00JIa-
narot. Hambosnpiet OKUCIUTEIBHOW CITIOCOOHOCTBIO (MMPUHUMATh 3JIEKTPOHBI) 00-
nagaeT O, ¥ €ro PeIoKC-MOTEHITNAT UMEET HANOOIBIIYIO BETUYNHY.

Omna gocturaet B LII1D - 1,2 B, yTo cooTBeTCTBYET OCBOOOXKAeHMIO 220 KJ[XK
sHeprun B pacuere Ha 1 Momp H+ (52,7 xkan/Monb) B CTaHZAPTHBIX YCIOBHSIX
n3MepeHus. B GU3HoI0rnyecKux ke yCIOBUAX B KIIETKE OTH BEIMUYNHBI COCTABIISIOT
380 xJI>x nmu 90 KKa/MOBb).

MuroxoHipuanbHas bIXaTeNbHas UElb yKopayueaemcsi B TOM ciydae, ec-
mu cyOcTpar nmeruapupyercs cpady (raBHHOBBEIM (epMeHTOM (¢ KopepMEeHTOM
OA/). [Ipu 3TOM 31€KTPOHBI U MPOTOHBI C TAKOr0 CyOCTpara cpa3y MepeaaroTcs
yepe3 GAJ] yOuxuHoHY.

Penokc-norennman y moJloOHbIX CyOCTpaTOB BBIIIE, YEM y TE€X, KOTOPHIE
okucisitorcss HAJl+-3aBucuMOi 1eruapOoreHa3on, 3amac 3JHEPruu y JIEKTPOHOB
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MEHbIIIE, TOATOMY TpaHCMEeMOpaHHbBIN MOTEHI[MAT BO3HUKAET MEHbIIIECH BETUYUHBI U
BCJIEZICTBUE 3TOI'0 CUHTE3UPYETCS MeHblIee KonuuecTBo AT®- (1,5 monekybl).

Oxucnumenvhviv pocghopunuposanuem HazpiBaeTcsi cuHTe3 ATO myrem
dbochopunupoBanuss AJ[D, UCHOIB3ys HPHEPTUI0 TPAHCMEMOPAHHOTO SJIEKTPOXU-
MHUYECKOTO MOTEHIIMaIa, BO3HUKAIOUIETO P OCBOOOXKICHUN IHEPTUH DJIECKTPOHOB
B MPOIECCE MUTPALIUU UX TI0 AbIXaTEIbHOM 1IeNH K BbIxaeMomy Or

Koagpgpuyuenm ¢hocghopunuposanuss (P/O) 310 COOTHOIIEHHE KOJIMYECTB
u3pacxogoBanHoro Ha cuHTe3 AT® docdhopa HzPO4 u nornomennoro Oz. OH BhI-
paxaeT 3¢ (PEeKTUBHOCTh (YHKIIMOHUPOBAHUS LIETIH TPAHCIIOPTa DJIEKTPOHOB: UeM
BbIlIe KOd(dduiiuent, Tem Oosbiie cunresupyercss AT® B pacuere Ha mapy nepe-
HOCUMBIX JJICKTPOHOB. B mosiHOM nbixaTenbHOM 1enu KodhPuimeHT paseH 2,5, B
Cly4ae k€ yKOpOYeHHOMU paBeH 1,5.

CornacHo xumuocmomuyeckou cunomeze Mumuena-Ckynraueéa OCHOBHBIM
dbakTOpOM COMpsiKEHUs OKHUCICHUS U (pochopusiupoBaHUs SIBISCTCS NPOMOHHBLU
epaouenm. YacTb dHEPruu 3JIEKTPOHOB OKUCIEHHOTO cyOcTpaTa B mpoliecce UX
MUTPAIUU TI0 JbIXaTeIbHOU IeNH TPaHCHOPMUPYETCS B DHEPTUIO TpaHCMEMOpaH-
HOTO DJICKTPO-XUMHYECKOTO MOTEHIIMANIa, CO3/1aBAEMOr0 MyTeM MEePEeKayKu MPOTO-
HOB M3 MaTpuKca MUTOXOHJIPUMA B MEKMeMOpaHHOE MPOCTPAHCTBO. B nanpHelnem
IPOTOHBI Yepe3 KaHall COMNpSTaroliero YCTPOWCTBa BO3BPAIIAIOTCS B MAaTPUKC
(3aMBIKaeTCsl MPOTOHHBIN IIUKII), KOHIICHTPAIMs MPOTOHOB BHIPABHUBACTCS , MEM-
OpaHa pa3pspKaeTcs, a PHeprusi TPaHCMEMOPAHHOTO SJEKTPOXUMUYECKOTO Tpaju-
€HTa ucrnoib3dyercs aisa cuareza ATO.

Tpancmembpanusiii d1eKMpoXuMuUyecKull nomeHyuail M TPOTOHHBIN I0-
TEHLHAJ, TPOTOH - ABMWXKyIas cuia (A uH) - 3To rpaAMeHT KOHLUEHTPALlMK HOHOB
BOJIOPOJIa M JJIEKTPUUECKHUX 3apsiioB MO 00€ CTOPOHBI BHYTPEHHEH MeMOpaHbI
MUTOXOHJPHUNA. DTOT MOTCHIIUAJI CJIAraeTCsl U3 Pa3HOCTHU AIEKTPUUYECKUX 3apsiioB (A
) paBnoit okoiio 0,206 u rpaauenta noHoB Bogopoaa (A pH) - okomno 0,056. O6mias
BenuunHa AifH = 0,25 B. [IpoTOHHBIN NOTEHLIMAI BO3HUKAET MyTeM nepekauku H+
U3 MaTpuKca B MEXMEMOpaHHOE MPOCTPAHCTBO 3a CUET JHEPrUU TpPaHCIOpTa
ANEKTPpOHOB. B  Kaxkmoit Touke comnpsokeHuss © - GochOpHIHMpPOBaHUS B
MEKMEMOpPAHHOE MPOCTPAHCTBO MOCTynaeT He meHee 2 H+.

Ilox compsikeHMeM NOHMMAIOT MPEBpAIICHUE SHEPTUU TPAHCIOPTa BJIEK-
TPOHOB B MTPOMEKYTOUHYIO OPMY - B SHEPTHUIO TPAHCMEMOPAHHOTO MOTEHIIAJA C
MOCJICTYIONINM HCIIONIb30BaHueM ee miisi GpocopunupoBanus AJD, To ectb cHH-
te3a AT®. IIpoTOHHBIN T'paIUEHT CO3a€TCS ITyTEM BHITAIKUBAHUS HOHOB BOJOPOIA
B TPEX YYaCTKaX ABIXATEJBbHOU LEenu: npu nepexojne 3inektpoHoB ¢ ®MH Hjy uepes
FeS-6enmox ma KAQ, mpu mepexoae anektpoHoB ¢ KoQH, depes FeS-6emnok Ha
LIUTOXPOM C1 M TIPU TPAHCIIOPTE JIEKTPOHOB OT LUTOXpoMa a a3z K Oz. ITU y4acTKH
0003HaYEHBI KaK MyHKTHI COMPSKEHUS.

Conpsiearowgee ycmpoticmgo SBISETCSI OMOXMMHUYECKON CHCTEMOW, OCy-
miectisitonieit pochopunmupoBanue AP (cunate3 ATD) 3a cyeTr ’HEpruUM Mpo-
TOHHOTO MOTEHIHaNa. JIOKaIM30BaHO OHO B TPUOOBUIHBIX BBICTYNAX BHYTPEHHEH
MeMOpaHbl MUTOXOHApUH. OHa YacTh - 3T0 OenkoBbIid kaHa (Fo) , apyras - (F1) -
a10 pepment H'-AT®-cunrerasa. [TIoTOk MPOTOHOB Yepe3 COmMpsraroiiee yCcTpoi-
CTBO COMPOBOKJAET pa3psi MEMOpPaHBI U BbIJICJICHHE CBOOOIHON SHEPTUH, 00Y-
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cnasiuBaeT cuHre3 ATO u3z AJI® u H3PO,. [Ipu 3ToM nporcxoaut aMdb0 akTUBH-
poBanue pocdarta, 1100 KOHPOPMALIMOHHBIE U3MEHEHHUS OeTKa.

OTU mpolecchl SBISIOTCA OOMIMMH ISl BCEX OPraHUYECKUX CyOCTpaToB,
MMEHHO OHM HapabaThIBAIOT HHEPrUI0 I MPOLECCOB KU3HEACATEIbHOCTH,
HapyluIeHUuEe KOTOPBIX IPUBOJIUT K PA3BUTHIO MATOJIOTHYECKUX mporeccoB. [TorTomy
OYEHb BAXXHO JUIsI CTYJIEHTOB 3HAaTh OCHOBBI OHMOPHEPreTUKH, Mpolecc OuoIo-
TMYECKOT0 OKHCIIEHUS U OKUCIUTENBHOTO (OCHOPUIUPOBAHHUSL.

Poab AT® B meTabou3mMe U GyHKIUH KJICTKH.

Bce xuBble KIETKH MCHOJB3YIOT B KQUECTBE «TOPIOYEro» HEOONBIIYI0 MO-
JeKyny 1oj Ha3zBaHueMm ajaeHo3uHTpudochar (ATD). DTOT yHUBEpCaTbHBIA HC-
TOYHUK SHEPTUM MUTAeT OMOJOTMYECKHE peakinu, obecrneurBarolmme (QyHKIIHO-
HUPOBAaHME KIJIETOK U MPOIBETAHUE BCEro *UBOTro opranuzMa. AT® — HezaMeHuU-
MBI «UTPOK» Ha OuosiornueckoM mnoje. Monekyna AT®, uzBecTHas MpexJie BCEro
KaK YHUBEPCAIbHBIA HICTOYHUK YHEPTUU JIJIs1 BCEX KHUBBIX KIETOK, BHITIOIHIET TAKKE
KOMMYHUKaTUBHbIC (DYHKIIMH, BIUsAIOMNE Ha oBefeHue kieTok. ATd — nouctune
Be3JIeCyllasi MOJIEKYJIa, HO €€ BIMSIHKME Ha pa3Hble TKAHW U OpPraHbl BAPbUPYET, YTO
MO3BOJISIET TO-HOBOMY B3IJISIHYTh Ha MPOUCXOXKIEHWE MHOTUX 3a00JIeBaHUM U
HAMETUTh MYTH K UX JICUCHUIO.

Y B
O~ O~

(o] o
k—‘—Y_‘/

BricokoarepreTuyec-

me chocharHie
rpynnest — AMD 3

Ao =
AT

OOHapyXWJIOCh, OJHAKO, YTO dTa camas BOCTpeOOBaHHAsS YEIOBEYECKUM
OpraHW3MOM MOJIEKYJa BBIIOJHSIET €UIe OJHY, COBCEM JIPYryl0, HO HE MEHEE 3Ha-
quMyr0 (QyHKIMIO. Pe3ynbTaTbl MHOTOJIETHUX HCCIENOBAHUN TOKAa3bIBAIOT, YTO
AT®, BHEe BCSIKOTO COMHEHHs, €Il¢ M BaKHas CUTHAJIbHAs MOJEKyna, obecreun-
BaIOIIasl CBSI3b MEXKY KJIETKaMH U TKaHSMH IO BceMy opranu3My. Oka3bIBaeTcs,
AT® — He TONBKO YHUBEpPCAJIbHBIA UCTOYHUK HHEPIUU, HO M YHUBEPCAIbHBIN
«CBSI3HOW.

[Ipenmnonosxenue o aBoitHON posin AT®D ObUTO BriepBbIE BRICKA3aHO B HaUaJle
1950-x rr. 1 BocmpuHATO 0€3 BCAKOro dHTy3uasma. OHako 3a mocneaHue 15 et
MOSIBUIIOCHh MHOKECTBO JIAHHBIX, IPOJUBAOIIMX CBET HA TO, KAK UMEHHO MOJIEKYJIbI
AT® BO31EHCTBYIOT Ha KJIETKY, HAXOJACh HE BHYTPU HEE, a CHAPYXKH, U KaK OHU
YYacTBYIOT B BBIMIOJHEHWW OpraHAMU W TKAHSIMHU WX TMOBCEIHEBHBIX ()YHKIIHUM.
[TockonbKy BIHSTHUE TaHHOW MOJICKYJIBI Ha (PU3HOJIOTHIO OPTaHU3Ma M COCTOSTHUE
€ro 3/I0POBbSl YHUKAJILHO MO CBOEH IUPOTE, CETOHS J1abOpaTOPUN B CAMBIX Pa3HBIX
CTpaHax YMNOpHO pabOTalT HaJ TEM, YTOOBl H3BJIEYb M3 HTOTO CBOWMCTBA
MAaKCHUMAaJIbHYIO MTOJIb3Y I MEIULIUHBI.
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Mo 1929 r., koraga Obl1a oOHapy:xkeHa AT®, mo BceMy MHPY LLIH
HHTEHCHBHbIE MONCKU HEYJOBMMOI0 BHYTPHUKJIETOYHOI0 HUCTOYHUKA IHEPTUH.
IMourn onnoBpemenno Kapa Jloman (Karl Lohmann) n naypear HoGeseBckoii
npemuu 1922 r. Otro Meiiepro¢ (Otto Meyerhof) nz MHcTHTYTa MeTHIIHHCKHX
ucciaenopanuii Kaizepa Buabreabma B Xaiinean0epre, ¢ 0AHOM CTOPOHBI, U
Caiipyc ®uck (Cyrus H. Fiske)BmecTe co cBonm acnupanTom Hennanparanoii
Cyo06a Poy (Yellapragada Subba Row) n3 I'apBapackoii MeTHIIHHCKO# IIKOJIBI
— ¢ JApYroii, moka3ajid, YTO Ha BHYTPHUKJIETOYHbIE MPoOUECChl, KOTOpPbIE
o0ecreYyUBAKT COKpallleHHe MBbIIIeYHbIX KJEeTOK, BJHSIeT MOJeKYyJia,
cocTOsIlAs M3 AJeHO3UHA (COeJHMHEHHUs] A30THCTOr0 OCHOBAHUS AleHUHA C
caxapHbIM ocTaTKOM)H Tpex (ocpatnbix rpynn. B 1935 r. Karacu Makuno
(Katashi Makino) u3 Jaasinbckoii 00abHUIBI B MAHBWKYPHH TPeIJI0KHI
CTPYKTYPY MOJIEKYJIbl, NMPABHJIBHOCTH KOTOPOH NOATBEPAMIM JAeCATH JIeT
cinycrs bazua Jlurro (Basil Lythgoe) m Anekcanaep Tona (Alexander Todd) u3
XuMHn4eckoii jaboparopuu KeMOpuIzKCKOro yauBepcurera.

3a BeCh 3TOT NMepHO/I He MOSIBUJIOCH HU OTHOTO CBH/IETEJIHCTBA y4ACTHSA
AT® B nponeccax, NPOTEeKAIUX BHe KJIeTOK. CUTyallusi H3MEeHWJIACH JIMIIb B
1962 r. MoJgonoii Heiipodpuzuosor u3 MeabOypHCKOr0o YyHHBEPCUTETA B
ABcTpanumn, bepHcTok, wuccienys mnpouecchl nepenaum  uHdopManun
BEreTATUBHONW HEPBHOW CHCTEMON (B YHC/JEe MNPOYero OHAa KOHTPOJHUPYeET
COKpalleHHe CTEHOK MO4YeBOr0 My3bIpsi M KHIICYHHMKA), OOHAPYKHJI
KOMMYHHUKATHBHYI) CBfiI3b, B KOTOPOWi He NPHHUMAKT Y4YacTHSl TaKHue
o0lIeu3BeCTHbIC HEHPOMEIMATOPbl, KAK ANECTWIXOJUH HWJIM HOPAJAPEHAJIHUH.
He3agonro mo storo (1959 r.) Ilamena Xoarom (Pamela Holton) wu3
KeiiOpumkckoit  ¢dusmosiornyeckoid JadopaTropum NpeanoOkKWIa, YTO
CCHCOPHbIE HEPBHbIC KJIETKH CEKPeTHPYIT MOJieKyJbl AT®, u bepHcTOok
pelinyl NMPOBEPUTh, MOIYT JIH OHH OTBEYaTh 32 KOMMYHHMKALUIO MEXKIY
ABUTaTeJIbHbIMU HelipoHaMu M MblaMu. Heo0xoaumMo 0bL10 0JIOKHPOBATH
nepexayy HHpoOpManMU TIJIAAKMM MbIIIIAM € [OMOIIBI TPAAUIHOHHBIX
HeilpoMeauaTopos. Ha 3xcnepuMeHThI Y10 0osiee JecATHICTHS, H TOJIbKO B
1972 r. BepHCTOK cYes BO3MOKHBIM O0OHAPOAOBATH CBOE MPeEAINOJIOKEeHHe O
CYLIeCTBOBAHNH «IIyPUHIPIUYECKNX HEPBHBIX KJIETOK», KOTOPbIe HCIOJIb3YIOT
AT® B kauecTBe HelipomeauaTopa.

JJleKTpUYecKHe HMIYJbChl, TeHepUpyeMble HEPBHbBIMH KJETKaMM,
PacCHpOCTPAHAKTCH MO BCell NJUHE HEHPOHA, HO JJICKTPUYECKHUH 3aps] He
MOKET MpPeoaoJieTh KPOUIEYHbIN 3230p — CHHANTHYECKYIO IHeJb — MEXKIY
ABYMSl HeiipOHAMM WJIH NMEPECKOYNTH C HEPBHOI0 OKOHYAHMS HA MBIIICYHYIO
KkiIeTKy. Iloc/iaHusi mepenarTC OT KJIETOK K KJIETKAM € NMOMOIIBI0 TAKHX
HelpOMeIuaTopoOB, KaK AaNeTWIXOJIHMH, riayramar, JAopamuH. OHu
BbICBOOOKIAKTCA B CHHANTHYECKYI IIeJdb HEHPOHOM, TeHepHpYIOInM
HMIIYJIbChbl, U CBSI3bIBAKOTCH C pelenTopaMu cjieAyllnero HeiipoHa. B Hem
NPONCXOAUT PSJ HM3MEHEHHH, MPUBOASIINX B KOHIe KOHLOB K TeHepamun
HMIIYJIbCOB, KOTOPble MHUIUMPYHOT COKPAllleHHEe MM pacciaadjieHue MbIIIIIL.
Takum oOpa3oMm, uHpopmanusi nepeaaercs OT HePOHA K HEMPOHY B BH/eE
yepeayromuxcs 3JIeKTPUIECKUX M XUMUYECKUX Pa3pPsiaoB.
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JJaCh HE TOJBKO HA €ro COOCTBEHHBIX HAOJIOJCHHUAX, HO M HA pe3yabTaTax
padot Helipodu3noa0roB us Meb0ypHCKOro u JIOHI0HCKOro yHUBEpPCUTETOB,
B uncje koropbix Makc Benner (Max Bennett), I'peiim Kammnoean (Graeme
Campbell), Moasmm Xoyaman (Mollie Holman) u Maiik Pannx (Mike Rand).

Hoaroe BpeMsi CUYMTAJIOCH, YTO KaXKAbIH HEHPOH BBLICBOOOKIAET
HeillpoMeauaTopbl TOABKO o0AHOro THna. CoOOTBETCTBEHHO, KJIETKH,
CeKpeTHPYIOIIHEe ANETHIXOJIMH, HA3BAJIHU XOJIMHIPIUYECKUMH, N0PaMHUH —
pnopamundprudyeckumMu U T.4. KoHumenuus bepHcroka o Haauuumm
NMYPUHIPTUYECKUX HEHPOHOB OCHOBBIBAJIACH HE TOJbKO HA €ro COOCTBEHHBIX
HA0I0leHUAX, HO M Ha pe3yjJbTaTrax pador HeHpPOPU3HUOJI0IroB U3
Meab0ypHckoro u JIOHIOHCKOr0 YHMBEPCHUTETOB, B 4HCJIe KOTOpPbIX Makc
Benner (Max Bennett), I'peiim Kimméemn (Graeme Campbell), Monau
Xoyaman (Mollie Holman) u Maiik Pana (Mike Rand).

HecmMoTpss Ha MHOXKeECTBO [JaHHBIX B MOJAb3Y TOro, 4ro AT®
BbICBOOOKIa€TCH HEHPOHAMM MBI KHIIEYHHKA W MOYEBOr0 MYy3bIps,
MHOTHE HeHPO(PU3NO0JI0TH COMHEBAJIUCH B CYHIECTBOBAHUM HEPBHBIX KJIETOK,
KOTOpbIe HCNOAB3YIT AT® B KadyecTBe Helipomeauaropa. CoMmHeHusi ObLIN
CBSI3aHBI B IEPBYI0 04epeab ¢ TEM, YTO,II0 MHEHUIO YUEHbIX, TAKAS Be31ecyas
MOJIEKYJIa BPSi/l JIM CIIOCOOHA OCy IIecTBJAATH cnennuieckue pynkuuu. damee,
HE00X0AUMBbIM YCJOBHMEM BBINOJHUMOCTH €10 POJid HelipoMeauaropa ObLIO
CyLIeCTBOBAHME TMOAXOASIIIEr0 pPelenTopa Ha MOBEPXHOCTH KJIETKH-MHIICHH,
HO TAKOBOT0 He 00HApYykHUBaJT0Ch. U TOraa HayaJics ero mouck.

B 10 ke BpeMsi He NPEKPAMIAJTUCH NONBITKH BHIACHUTb, KAKUM HMEHHO
oOpazom MojiekyJabl AT®, cexkperupyemble HellpoHAMH, TIepelalOT
HHGOPMaLHI0 MBIIIEYHBIM M IPYTUM KJIeTKaM. OCHOBBIBasICh HA pe3yJIibTaTax
uccjaenosanuii, bepucrok B 1978 r. npeanosoxuia, 4To y AT® u KOHE4YHOro
NMPOAYKTA ero pacuiervieHusl a/IeHO3MHA CYIIeCTBYIT pa3jieibHble ceMeicTBa
peuentopoB — oH Ha3Bajd uX P2 um P1 coorBercTBeHHO. JlanbHeiimmue
IKCIIEPUMEHTHI MOKA3aJIM, 4TO akTuBanus P2-penentopa nox neiicreuem AT®
NPUBOAUT K Pa3HbIM MOCJEACTBHAM, 2 3TO 3HAYMUT, YTO, O-BHAUMOMY, €CTh
ABA MOATHUIA JAHHBIX pelenTopoB. BepHCTOK M ero COTPyIHMKH HA3BAJU MX
P2X u P2Y.

N Bce ke cama muaesi, YTO HEPBHbIC KJIETKH HCHOJIB3YWT AT® B
KayecTBe HelpoMeauaTopa, BbI3biBajia cOMHeHHsA. Toabko B 1990-x rT.
NOSIBWIHMCHh MOJIEKYJSIPHbIE METOAbI, € MOMOIILI) KOTOPbIX Cpa3y B
HECKOJIBKHUX JIa0opaTopusix 0bLIM HIeHTU(PUUUPOBaHbI penenTopbl AT®, uro
cpa3y MO3BOJIMJIO HMCCJIEA0BATHL BCe MHOroo0Opasue JAeMCTBHI, 0Ka3bIBaeMbIX
3TOM MOJIEKYJION HA HEPBHbIE U IPyIrUe KIeTKH.

3anomHuTe!

*  XpaHWIHIIAMH JHeprum B MoJiekyjae AT® ciaykar XMMHYeCKHe
CBSI3M Mexay TpeMs pochaTHbiMu rpynnamMu. K HUM npucoeaunena MmoJiexyJia
a/IcCHO3MHA, OTHOI0 U3 JABYX IIyPHMHOBBIX a30THCTBIX OCHOBAHUI, BXOASIIIMX B
coctaB [HK

* AT® cuHTe3upyeTcsi B OCOOBIX KJIETOYHBIX CTPYKTypax —
MHUTOXOH/APHUSAX.
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pary (AAP), B pesyabrare yero oopasyercas AT®D, KOTOPbI BHIXOAUT B LUTO-
mwiasmy (2). llpu ormemennn or AT® konueBoii PpocharHoin rpynnbt (3)
BbI/ICJISIETCH JHEPIHsl, KOTOPAsi HCIOIb3YETCH B YACTHOCTH /ISl CHHTE3a 0eJIKOB.
AJI®D u cBoOOaHBI pochaT BoccoeanHAIOTCHA ¢ o0pazoBanuem ATD (4).

B 1990-x rr. Hayaauch padoTbl HaJX NPoeKTOM «I'eHOM 4YesiOBeKa», H
BCKOpe ObLIM MIACHTH(HUHUPOBAHBI I'e€HbI, KOAMPYIOIIHE KU3HEHHO BaKHbIE
0€JIKHM 4eJI0BEeKa, B TOM YHCJIe I'eHbl, KOTOPbIE IeTEPMUHUPYIOT CHHTE3 0€JIKOB
HeKOTOpbIX AT®-penenrtopoB. 3areM yAajdoCch JOKAJIM30BATh H CaMH
peuenTopbl HAa Ppa3iM4YHbIX KiIeTkax. M3y4yeHHe CHITHAJIbHOM CHCTEMBbI C
yuactueM AT® crTano Ha4YyajioM HOBOH 3pbl B 00J1aCTH MEKKJIETOYHBIX
KOMMYHUKanui. JleraJbHoe MCCIEeI0BAHUE MOJIEKYJISPHON CTPYKTYPHI
NYPHHOBBIX PeleNnTOPOB NMPHUBEJIO0 K OTKPBITHIO KPYNHOI0 HMX ceMeicTBa M
O0OHAPY/KEHHI0 HAa KJIETOYHOM MOBEPXHOCTH LEJOr0 PpsAJa KaHAJIOB H
(GepmenToB, mpuHuMawmKMx y4dactue B mnepeaade AT®-curnanos. Kak u
05KM/IAJI0Ch, ObLTI0 BBISIBJIEHO 1Ba O0IIMPHBIX KJIAaCCa PELeNTOPOB, HO KAXKIAbIi
U3 HHUX OBLI NPEICTABJAECH Tropa3sfao OOJbIIMM YHCJIOM IOATHIIOB, 4YeM
npeamoJiarajocb. Takoe pa3sHooOpasue NOAPa3yMeBaJIO, YTO KaKIbIH H3
MOATHIIOB MOXKET CTAaTh MHIIEHBIO IS «CBOEro» BelIeCTBAa, CIIOCOOHOIO
BJUATH HA AT@-curnajbl TOJbKO B cienu(puuecKuX TKAHAX U KieTkax. U yxe
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Kak mnoxkasanu panbHeHInNMe MCCJICI0BAHMS, MEXaHM3M [eiiCTBHA JABYX
THIIOB
peuenTopoB CyIIeCTBeHHO pasiau4daercda. P2X-peuentopbl OTHOCATCH K
cymnepce-
MEHCTBY HOHHBIX KAHAJIOB, OTKPbIBaeMbIX HeliTpoMeauaTopamu. OauH U3 HAC
(Kak) coBMeCTHO ¢ IPYTMMH HCCIAEA0BATEJIAMHU 00HAPYKUJI, YTO, CBA3BIBASICH
c
AT®, P2X-peuentopbl «OTKPHIBAOTCH» B 0YKBAaJIbHOM CMbICJIE 3TOT'0 CJI0BA U
00-
Pa3ylOT TPAaHCMEeMOpPaHHBIN KaHaJ, MO0 KOTOPOMY B KJIETKY YCTPEeMJISIIOTCS
HATpHe-
Bble M KajlblHWeBble HOHbl. B oTiimume ot 3Toro peuentopsl P2Y npm
CBSI3BIBAHMH C
AT® 3anycKaOT B KJIeTKe KACKa MeKMOJIEKYJISIPHBIX B3AaUMOACHCTBHI, B pe-
3yJIbTATE KOTOPBIX B LHMTOIUIA3MY BBICBOOOKIAKTCH BHYTPHKJIETOYHBIE
3anmachbl
kajapuusa. U1 B TOM, M B IPyroMm ciayvyae KaJbLUHMil MOKeT MOBJIHUATH Ha JApyrue
co0bI-
THSI HA MOJIEKYJISIPHOM YPOBHE M H3MEHUTH NOBeIcHUE KJICTKH.

Mogekyja AT® HaxoaAUTCHd B CHHANITHYECKOH 1eJIM COBCEM He 10JIr0, HO
ee
BJIMAHUE Ha AKTHBAIUI0 pelenTop
KpaTKoBpe-
MEHHBIM, NOPAAKA MHUJIIMCEKYHJ, A F
pe3kuii
NPUTOK B KJIETKY HOHOB KAJbLHA Y€
CeKpeunu
MoCJIelHe APYrux HeHpoMeaIuaToOpoB
BbI-
cBOOOK/IEHHEe JITHX K€ HOHOB M3 BE
aKTHBAaLUH
P2Y MoKeT NOBJIMATHL HA AKTHBHOCTD I )_,0
KJIETOK, M NMPUBECTH K U3MEHEHHUAM B

no-
CJIeICTBUSI.

-
OnnoBpemMeHHO c _ 0
HelipoMeauaTopaMu -y \/ § /‘
U3 HEPBHOM KJIETKHU, FeHepUPYIOLIeH w‘ .
HMIIYJIbChI, BBICBOOOKIAIOTCS MOJIe- . M
KyJbl AT® (1), koTOpbIe TOXKe mepe- e
HocAT HMHPpopmanuw. K cexpeunun .
CHUT-

HAJIBHBLIX AT® cnnoco0HBbI M Apyrue
KJIeTKH. OKa3aBIIUCh BO BHEKJIETOY-
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CIoco0eH MnHoaaBJIATH €10 BBLICBO0OK-
JACHHEC

Mexann3Mm aeidcTBus AT® kak CUTHAJIBLHOW MOJIEKYJIbI MPeICTABISICTCS
eme 0osiee CJIOKHBIM, KOT/Ia B /1€J10 BCTYNAIOT IPyrue BHEKJIETOYHbIE CHCTEMbI
curHajauzanuu. U3BecTHo, HampuMep, 4T0 OOMIMPHOE CEMEHCTBO (PePMEHTOB
noj Ha3BaHueM 3KT0-ATda3bl, HAXOAAIIMXCH HA MOBEPXHOCTH 00JBIIMHCTBA
KJIETOK, OBICTPO OTHICIVIAIOT OT MOJieKyJbl AT® ¢ochaTHbie rpynmsl,
npeppamasa AT® cuayaana B ageHosunaudocpar (AADP), 3arem B
ageHosuHMoHOochar (AM®DP), u HaKOHel B a1eHO3UH. Ka:KkabIii U3 NpoAyKTOB
pacuiervieHusi AT® Mo:xkeT 1eiicTBOBAaTh HA KJIETKY MI0-CBOEMY.

®dycao Karo (Fusao Kato) m3 MeamuuHCKO#H IIKOJIbI YHHBEPCHTETA
/3uken B Toxkmo mokazaj, HanmpuMmep, 4T0 AT® cOBMECTHO ¢ aJeHO3MHOM
y4acTByeT B pa0oTe HEHMPOHHBIX CeTell CTBOJIA IOJIOBHOIO MO3ra, ONMOCpeays
Takue Ba)kHble (u3nogorndyeckne (GyHKIHH, KaAK JAbIXaHHE, COKpAlleHHUe
CepeYHOi MBIIIIbLI U PadoTy KeJyJ0YHO-KUIIEYHOro TpakTta. U3BeCTHBI H
NPSIMO MPOTHBOMOJIO0KHbIE CHUTyanuud, Korga AT® u ajeH03MH BBICTYNAKOT
KAK AHTATOHMCTHI NMPH Mepelave CUTHAJOB: CHTHAJ OJUH - NMEPEHOCYHKOB
MHOT 0.

Bunepsbie cnocod0HOcTh AT® Kk nepenocy uHpopmanuu 0bLJIa MPOIEMOH -
CTPUPOBAHA VIS HEPBHBIX KJIeTOK U Mblml. Ho Teneps MbI 3Haem, 4To AT®
UIr'PaeT aHAJOTUYHYI0 POJIb B caMbIX pa3HbIX TKaHsaX. Ha npumepe cepaeuHo-
COCYAMCTON CHCTEMbI MbI NOKAXKeM, HACKOJIbKO Pa3HOOOpa3HbI IO CBOei
NpUpoJe M IAJIUTEJbHOCTH MeXaHu3Mbl AeiicTBua AT® oT 0AJHOro HeMpoHa
APYIOMY  aJAeHO3MH MOXeT TMOJABJATHL BbIcBOOOKkAeHHe ATdD B
CHHANITHYECKYI0 MIeJb OAHMM W3 HelipoHoB. Takum o00pa3oM, B3aMMHOe
BiausiHue d¢pdexToB ATD, ero cocTaBJAAIMUX U BHEKJIETOYHbIX IKTO-ATda3
MOKHO PAaCCMAaTPUBATH KAK OCHOBY CaMOperyJ JIMpPylOLIeics CUrHAJIbHOM CeTH.

CoBMecTHOe BJIMSIHHE HA KJETKY OKa3bIBAWT He TOJbKO AT® un
NMPOAYKTHI €ro pacuienyieHusi; B HepBHo#l cucreme y AT® ectb M japyrue
NapTHEPbl, B OTHOLUEHHMH KOTOPBIX OH JAefCTBYeT KAaK KOHeHpOMeauaTrop.
Takoe siB1eHue, oOHapy:keHHoe bepnHcrokom eme B 1976 r., momoruo
ONPOBEPIHYTh YCTOfIBIICECSI MHEHHE, 4YTO J000H HEeHpOH CHHTE3HpYyeT,
3anmacaetr U Bbl- BUJ/IbI PEILIEIITOPOB H3BecTHbI A1Ba BHJAa peuenTopoB
AT®. Pe- uentopsl P2X — 310 KaJbliHeBbI¢ U HATPU €Bble HOHHbIC KaHAJIbI,
OTKPbIBAKIIMECH B OTBET HA CBsA3bIBaHUEe AT® ¢ ux BHeK/Ie TOYHOM YaCThIO.
Korna mognekyna AT® npu coenuHsiercss K peuentopy P2Y, 3amyckaer cs
KAaCKa/J BHYTPUKJIETOYHbIX CUTHAJIBbHBIX MPOLECCOB, B Pe3y/JbTaTe 4ero HOHbI
KaJib IS BbICBOOOXKIAIOTCA U3 BHYTPUKJIETOY HBIX JeM0 B HUTOILIazmy. B
000ouX ciay4yasix MOBbIIICHHE KOHUEHTPAUMHU HOHOB KAJbLU B KJIETKEe MOMKET
NPUBECTH B YACTHOCTH K KPATKOBPEMEHHOMY COKPALIEHMI0 MBIIII. AKTH-
Banus P2Y MokeT MHHHIIMMPOBATH Pa3 HOTO PoJa MeKMOJIEKYJISIPHbIE B3aUMO
AeMCTBUS M M3MEHEHHE TeHHON AKTHBHOCTH, YTO BbI3bIBACT J0JI0OBPEeMEeHHbIE
3¢ ¢exThl, HAPUMEP KJIETOYHYIO NPoaHdepannio cB000XK/1aeT BCero OUH THI
HelipomeauaTopoB. HakomnjieHO MHOKeCTBO CBHAETEJbCTB B IM0JIb3Y TOI0, YTO

Armm .~ Ll Ll L L e
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pa ObL1a BbIABHUHYTAa OTHOCHTENbHO AT®. CeroaHss M3BeCTHbl W Jpyrue
npumepsl nogodHoro napruepersa: I' AMK u riimnus, 10paMiH ¥ CEPOTOHUH,
alleTWJIXO0JMH M riayramar. Mpl uMeeM 3/4ech elle OAMH IPUMEpP TOro, KaK
HCCIeA0BAHMEe CUTHAJBHBIX (yHkumid ATE® no morio BbIABUTH Oosee
YHHBepcajibHble (HU3MO0JI0THYeCKHEe 3aKOHOMEPHOCTM M HAMETHTh HOBBIE
HANPABJICHUS Pa3BUTHA JAPYrux oOJuacreil. YBeJlMYeHHE TOKAa KPOBH
BbI3bIBAC€T CABHUI JHAOTEJHAJBHBIX KJETOK, BBICTHJIAIIUX CTEHKH
KPOBEHOCHOI'0 COCY/Ja; B pe3yJib TaTe U3 KJIETOK BbICBOOOKAAIOTCH MOJIEKYJIbI
AT®, koTopbie AKTUBHPYIOT pelenTopbl OJMKANIINX KJIETOK. B orBeTr OoHM

Bl PELENTOPOB :
A CP2X-peusnTopom  ARKTCR

LENTOPbI P2X = 370 KAMSUMEBBIE 1 HATH- KPOBEHOCHYIO CUCTEMY MIUUBSHON KNATKW W HOPAAPENANMN
€Bbi8 MOHHLI® KAHANDI, OTKPLIBANWNECH | =
B OTBET a caraniBanne ATO ¢ uxanexne-| () Cyxenue »
To4HOR sacTei, Korna monexyna ATO npw-
CoBHRETCR K peLenTopy P2Y, aanycragr| NETICHMNETHSECKOR

HEPBHOI CHCTEMbI BHICBOGOX:
08 KACKA[) BHY TPHKNETOUHbIX CUTHANBHBIX
IDOUBCE08, B PEAYMBTATS ero wowsiKane:| AT ATO U eripoveuatop
LR BLICBOGOXAAIOTCA M3 BHYTPHKNETON-|  APEHANMH, ATO cosabiBasT-
HeiX N0 8 Lronnasuy. B o6oux cnysanx | O COCBOMMMDEUNTOPaMM
NOBLAUHAS KOHUBHTPALIM HOHOBKAMBUMA |  HA CTEHKAXKDOBEHOCHbIX
B KNBTKE MOXET NPHBECTH B YACTHOCTH |  COCYROB M BbI3bIBAGT X

X KDATKOBPEMENNHOMY COKDALINIO MblLLLL, |  BbICTDOB Cymenne

AXTHBAUMR P2Y MOXET HHLWAPOBATS Pa3-

HOTO PORA MEXMONEKYNAPNbIE BIAMMO-| 3norenvansiss Nocsassasercs  © Pacwmpenue ¢
JOACTBIR 1 HIMBHBHINE FHNOA AKTHBNOCTH, |  KnETIG nof CABKID- ¢ peusnropom P2Y

YBENU4EHHE TOKA KPOBH BLI3LIBAST CABMT
IHAOTANMA NbMLIX KNETOK, BBICTHAZIOLIMK
CT@HKN KDOBAHOCHOrO COCYAA; B PR3YNb:
TATE I3 KNETOK BICBOOOXAAIOTCR
MoneKynel ATO, KOTOPLIE BKTUBHDYIOT
peuentopel Gnvxaiwinx knerox. B oreet
ON CEKPATHDYIOT OKCHR 23074, KOTOPLIA
CNOcoBCTBYET PACLIMPEHIIO COCYAR

470 BbULIBAET AONTOBPEMENHIE IDDEKTLI,|  BoM BOINSACTEMEM | Gnanexalix
HANPAME KNETO4HYI0 NPOTMPEPaLIN /
Viow kansus 9

MAOTENMA MeMbiX

3 108pBXABHNLX
KNOTOX BLICBOBOX-
fReTcRATO

pacwupreTce

9 O6pasosamme CrycTkos »

© y 7| AlOosrivsasten
ATO, BuiLeWIA 3 KNETOK BMECTE NOBPEXJE - = ¢ P2Y.peugntopon
HItR TKANW, pACLLBNNRETCA A0 Aﬂ@ An@“”h“ K& NOBAPXHOCTH
BABTCH C PRLBNTOPAMM Ha NOBEPXHOCTH TPOMGO- TpombBouMTa

NONYHMBLUAR MHM‘ L1108, T8 ArpErMpyIOT i 06pAIYOT KPOBRKSE

0 h
EIVETXI. AAKVNONURAN 4R NAKY Otpazyorea eryeTau
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Pons AT® B mnoaaepxaHuu
HOPMBI U 00pBHOE C MATOJTOTUSIMH.

AT® npuHHMaeT ydacThe B
(YHKUMOHUPOBAHUM BCEX MSTH Opra-
HOB 4yBCT. Tak, IOKa3aHO, YTO peLell-
Topsl AT® Ha MOBEPXHOCTH HEPBHBIX
KJIETOK B CETYATKE IJ1a3a pearupyroT Ha
uH(poOpMaIMIO,  MOCTYNAIOU[yld  OT
najoyeKk M KoJ0oueK (KJIEeTOK, BOC-
IPUHUMAIOIIUX CBETOBBIE CUTHaJbI). B
CBOIO O4YepE/lb, HEPBHBIE KIIETKU CET-
yaTKu Ucnonb3yroT AT® u anerunxo-
JUH B KayecTBE KOHEHMPOMEIMATOPOB
JUTsL Tiepeadyd MHPOpMalliKd B LIEHTPHI
rOJIOBHOTO MO3ra, OTBEYAIOUIUE 3a €€
© Snommoo- 00pabotky. Ilomumo mOBCEIHEBHOM

pabotel AT®, Mo JaHHBIM HECKOJIBKUX
IpyINIl YYEHBIX, y4acTBYET KaK CHI-
HaJIbHasT MOJIEKYJIa B OYEHb BaXXHOM
aKTe B IpoIlecce Pa3BUTHUS AMOpPHOHA
— (GOpMUPOBAHUU 3pPUTEIBHON CH-
CTEMBI.

NocNe ONeCEUMM NO DATLUMDE S0 «acT
TR e O BOTOD VM N3 NOBDEN Bk T
SROTTR Monewy Mee ATD. O CORInmE 0

PEM I+l MO OO DEFHOC TN 3OO TENART I Box &
S JIWBEO T VX NPOMRDEeDELStD. B DeEIynaTaTe W
MOOMIOATIA NOSTODMOE Cy MErete 3D TN = DeC TEDS

Huxonac [Jletin (Nicholas Dale) u3 Yopukckoro yHuBepcuTeTa B AHIIMH
BMECTE€ CO CBOMMH KOJUIETaMH IOKa3zasl, 4yTo BbIcBOOOxAeHHEe AT® B cTporo
OTIPEJICTICHHBIA MOMEHT Pa3BUTHS AMOPHOHA EHCTBUTEIBHO CIYKHUT CUTHAJIOM K
Havyasry (GOpMHUpOBaHUS TJaza. Takylo e poJib OH HTPacT B Pa3BUTHH YIUTKHU
BHYTPEHHETO0 yXa — CTPYKTYpbl, OTBETCTBEHHON 3a BocrpusTtue 3Byka. AT
y4acTByeT B paboTe CIIyXOBOTO arapaTa U y B3pocioro yenoBeka. [lonocts ynmutku
BBICTUJIAIOT 10 50 ThIC. BOJOCKOBBIX CEHCOPHBIX KJIETOK, U MPUMEPHO MOJOBUHA U3
Hux umeror AT®-penenTopsl, KOTOpbie, Kak ObUIO TMOKa3aHO, B pslie CIy4yaeB
ONOCPEAYIOT MMITYJIbCALlUI0 HEUPOHOB. Jlayiee, BKyCOBbIE COCOYKM Ha KOHYHMKE
s3bika HecyT P2X-penienTopsl, onocpeaytomne BKycoBbie ourymieHus. Cpto Kun-
HamoH (Sue C.Kinnamon) u ee koiutern u3 YHuBepcuTeTa mrara Komopamo B xoje
XOpOIIO MPOAYMAHHBIX U OPTraHU30BAHHBIX 3KCIIEPUMEHTOB IIPOJEMOHCTPUPOBAIIH,
yto AT® mpeacrapiser coOoi )KU3HEHHO BXXKHBIN HEeHpoMeauaTop, mepearoniui
CUTHAJIBI OT BKYCOBBIX COCOYKOB COOTBETCTBYIOIIMM HEPBHBIM KIIETKaM, M 4YTO
MbI, TuiieHasie P2X; - u P2X -penientopoB, He cTOCOOHBI K BOCIIPHUSITHIO BKYCA.

NHTepecHO, YTO Takue K€ PEeUenTOpbl OMOCPEAYIOT HEKOTOphIE 0OJieBbIE
OlIylIeHUs. MHOrHe 3HAaKT HE IMOHACIBIIIKE, YTO MOAKOXKHbIE HMHbEKIUU ATO
BechbMma Oone3HeHHbl. HegaBHo rpynna ¢gusunosnoros u3 Lllkonsl MeguuHbl, cToMa-
TOJIOTUU U OnoMenuuuHCKUX Hayk npu Koponesckom kosienxe B JIOHI0HE TTOKa
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3aj1a, 4T0 00/1b BO3HHMKAaeT B pe3yjabrare akrupauuu P2X-peuentopoB B
HEPBHBIX OKOHYAHUAX B KOXe, ONOCPEAYHIIUX TAKTHJIbHbIe U 00JieBble
omymenus. Cesazp AT® ¢ Apyrum BuaoM 00,14, a IMEHHO BO3HMKAKOLIEH NpH
NMOBPEKICHMHM HEPBOB, MMeeT HHOI Xapakrep. JKCIIEPUMEHThI, POBE/IeHHbIe
Kanzyxune Uunoye (Kazuhide Inoue) m3 Yuusepcurera Krocio B SInonnu un
Maiikiaom Caarepom (Michael Salter) wu3 VYuuBepcurera TopoHToO
CBUJIETEJIBLCTBYIOT, 4YTO B JTOM CJy4ae TMPOUCXOAMT AaKTHBALMS
AT®-peuenTtopoB HA NMOBEPXHOCTH KJIETOK MHKPOIJIMM B CIIMHHOM MO3re.
Mukpor/iusi B CBOI O4epelb CEKPeTUPYET MOJIEKYJIbl, KOTOPbI€ Pa3ApPakalT
HEPBHbIE BOJIOKHA, YTO W BbI3bIBAET XPOHUYECKYKW 001b (cM.: Puaac /.
Hosrble nmogo3peBaembie 1o aejay o xpoundeckoi 0oam /BMH, Ne 1, 2010).

Yixe ceiyac HEKOTOpbIe (papmaneBTuyeckue KOMIIAHUH
HAMepeBalTCAd HCN0JAb30BaTh P2X-penentopbl B KayecTBe MHMIICHEH ISl
HOBBIX JIEKAPCTBEHHBIX CPEACTB NPH HEBPOJOTHYECKHUX 001X M 005X,
CONPOBOKIAINMX BocnageHue. U 3T0 TONIBKO 0HA U3 BO3MOXKHBIX o0JiacTeil
npuMeHeHusi AT® win ux penenTopoB B MEIMIUHCKHUX HeJasiX. B ToMm ke psigy
HAXOOATCH CepAeYHO-COCyaucThbie 3a0oJieBaHusA. UT00bI NMOHATH NPUYMHY,
HY’KHO TMPOCJIeINTb, YTO NPOMCXOAUT NPU TaKux mnarojorusax. Kierkwu,
MOJIyYHMBIIIHE Ppusnueckmne MOBPEKICHUS WIH HENMPaBUJILHO
(pyHKuMOHMpYyWOIIME, MOTYT BBICBOOOKIATH AT® B MEKKIETOYHYIO Cpeny.
YacTo 3TO0 CIHYKHUT CHTHAJOM JJIsi OPraHu3Ma K BKJIIYEHHMI) MEXaHU3MOB
penapanyu, B YaCTHOCTH K BbIPpa0OTKe B NOBBIMIEHHBIX KOJHMYeCTBAX
TPOMOOUUTOB M O00PAa30BAHUI0 CIrYCTKOB KPOBH, OCTAHABJIHBAIIIHAX
KpoBoTeuyeHHe. Y TPOMOONUTOB HMEIOTCsl peunentopbl moaruma P2Y12; ux
AKTUBALMA BHEKJIETOYHBIMH MoJieKyJamMu AT@® u BbI3bIBAaCT TaKue
H3MEHEHHS B KJIETKAX, KOTOpPble YCKOPSIOT 00pa30BaHUe CryCTKOB. JTH ke
COOBITHA JIEKAT B OCHOBE BO3HHKHOBEHHUSI TPOMOOB B KPOBEHOCHBIX COCYyIAaX,
YTO MOKeT NPHUBeCTH K HHPAPKTY HMJIM HHCYJIbTY. YiKe CO31aHO JeKap-
CTBO-«0JIOKOAacTEp» MOJ Ha3BaHHEM KJIONMHUAOIPes, KOTOpoe OJOKHUPYeT
peunenTopnl P2Y12,

AHATOMUA ATOD

B kauectBe Helpomenuatopa AT® HemocpeaCTBEHHO Y4YACTBYIOT B
(GyHKIIHOHMPOBAHUYU TOJIOBHOI'0 MO3ra M CEHCOPHBIX PeLeNTOPOB, a TAKKe B
peryJisiuuu padoThl MbIIII U JIPYrUX OPraHOB U TKaHel. BbicBOOOKIasiCh U3
KJIETOK, He OTHOCAIUMXCH K HepBHOH cucreMe, AT® yacro Ciayxur
«CIMYCKOBBIM KPHYKOM» /Ui 3alIUTHBIX peakuuil. Hwuxkxe npuBeneHbl
HeKOTOpble nmpumMepbl AelcTBUs AT® Ha pa3iuyHble OpraHbl M TKaHu. B
OJTHUX CJIYy4asiX 3TH QYHKIUM y:Ke YCTAHOBJIEHBI, B IPYTUX U3YYAKOTCH.

MO3I'. AT® onocpeayeT CBfi3b MeKAy HEHPOHAMH, a TaKiKe MEKIY
HelipoHaMM M KJeTKaMu riud. HWHpopMauusi, nepeHocumMasi ITUMHU
MOJICKYJIAMH ¥ MPOAYKTOM HX pacllelNJIeHUs] aJeHO3MHOM, BJIHSAET HA COH,
NnaMAaTh, 00y42eMOCTb, IBUIATEJIbHYI0 AKTHBHOCTb. A €CJIM CUTHAJ CJAUIIKOM
CHJIBHBIA, MOXKET Pa3BUTHCH JNUJICNCUS WJIH [Jpyrue ICHUXHYECKHUe
paccrpoiictBa. AT® croco0cTBYeT 32:KUBJICHHIO PAH, HO B TO K€ BpeMsl MOKeT
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yiuei, HOCa M A3bIKA B I'OJIOBHOM MO3I. Y4YacTBYyeT B Iepeaaye B IOJIOBHOMH
MO3I 00JIeBbIX CTUMYJIOB.

CEPALE. Mouekyabt AT®, BbicBOOOKIaEMBbIE BMeCTe €
HOPAJIPEHAJIMHOM HEPBHbI MM KJI€TKAMHM BereTaTHBHOM HEPBHOI CHCTEMBI,
CTUMYJIMPYIOT COKpAallleHUsl cepAedHoii Mbimubl. Hapymenuss B padore 3Toi
CUTHAJIBHOM CHCTEMbl BbI3BIBAIOT APUTMHI0O M H3MEHEHHE APTEePHATBLHOIO
AaBJICHHUS.

APYI'ME OPI'AHBI. AT®, BbIcBO0OXKIaeMbIi HEPBHBIMH KJIETKAMH
KHMIIEYHUKA, CIHOCOOCTBYET COKPAIlCHHI0O €ro CTEHOK M CeKpeuuu
nuieBapuTeabHbIX (¢epmenToB. AT® yyacTByer TakKe B PperyJsiiuu
IPEKIUH, COKPAIICHU CTEHOK MOY€BOI0 My3bIPsl.

KOCTHASA TKAHDb. AxtuBauus AT®-peuentopoB CTUMYJIHPYET
NMpouecchbl BOCCTAHOBJIECHHUS KOCTHOW TKaHM W NOJABJsET MNPOUECChl ee
pa3pyLueHus.

KO/KA. AxktuBanusi AT®-penentopoB cnoco0CTByeT 3a’KMBJICHHIO
PaH, a TaKKe, BO3MOKHO, YYACTBYeT B HOPMAJIU3ALMH MPOLECCOB KJIETOYHOH
npoandepanny Npu TAKUX 3200J1€eBAHUAX, KAK NICOPHUA3 U CKJIEPOAEPMHUSL.

NMMYHHAS CUCTEMA. MoJgekyabl AT®, BbIX0OAsIIIIME U3 KIETOK
NpPH MOBPEXKIACHUAX TKAHEH, CTUMYJUPYHT KJIETKH HUMMYHHOH CHCTEMbI K
3allyCKy BOCHAJIEHMSI — 3aIMUTHON peakuuu opraHusMa. OJHAKO CIAMIIKOM
CHIbHOE U [UIMTEJIbHOE BOCHAJIEHHE MOXKET NPHUBECTH K HeXKeJaTeJbHbIM
MOCJIeACTBUSIM, HampuMep peBMaTouaHomy aprpury. AT®d B KauyecTBe
NepPeHOCYKa HUHPOpMaIMU MOMOraer KJIeTKaM HMMYHHOH CHCTEMBbI
YHMUYTOXATh KJIeTKH, HWHPUIHPOBAHHbIC MATONCHHBIMH OaKTEepPUSIMH,
npeaoTspamaer crumyjaupymoiee aeidcrsue AT®, a HECKOJIbKO CXOIHBIX
NpenapaToB NPOXOAAT IOCHACAHHME CTAAUU KJIMHMYECKUX HcnbiTaHui. Emre
OIHO TMoOJie JesiTeJIbHOCTH /JIs Tepanuu, HamnejJdeHHo Ha AT®, — nwu-
meBapureabHas cucrema. /keiime amuran (James J. Galligan) u apyrue
COTPYAHMKH YHUBepcuTeTa mrTara Mmuyuran mnokaszaam, 4ro ATO,
BbICBO0OOK/IaeMblii U3 HEPBHBIX KJIETOK KHMIIEYHHKA, CBA3bIBaeTcsa ¢ P2X- u
P2Y-penentopaMu CTEHOK M YYacTBYeT B PeryjsallMd HX PHUTMHUYHBIX
COKPALlleHUH, MNPOTAJKMBAKIIUX MHUILY N0 KHUIEYHOMY  TPAaKTYy.
OnnoBpemenHo MouiekyJibl AT®, caspiBaomuecs ¢ P2Y-penentopamu Ha
IMOBEPXHOCTH KJIETOK, KOTOPbI€ BHICTWIAKT MOJ0CTh KUIICYHUKA, YCHJIUBAKOT
CeKpelMI0 NMUIIeBAPUTEIbHBIX (pepMeHTOB. BemecTBa, AeiicTByOIIMe HA 3TH
pelenTopbl M BAMSIONINE HA YKAa3aHHbIE NMPOLECCHI, MPEACTABIAIOT 00JIbIIOI
HHTepec s (papMaleBTHYECKUX KOMIIAHMH KaK BO3MOKHbIE KaHIUAATHI HA
POJIb JIEKAPCTBEHHBIX CPEACTB, HANPABJEHHBIX HAa YCTPaHeHHE CHHIPOMA
pa3apaskeHHOM TOJICTOM KMIIKH U elle 0oJiee cepbe3HOH MaToJ0ruHu — 00JIe3HU
Kpona.

Tor ¢akrt, uTro AT® yyacTByeT B NOAACPKAHUN HOPMAJIBLHOM PadoOThI
MHO’KeCTBAa OPraHOB M TKAaHeM, mpeanojaraer BO3MOKHOCTh €ro NpMMeHEeHUs
JJIS JICYEHHMS LeJIOr0 psija paccTpPoicTB: 0oJie3Hell MO4YeK, KocTeil, MO4eBOro
NMy3bIps, KOKH, HEBPOJOTHYECKHX U ICUXHYEeCKMX marojorui. M 4yro emre
0osiee BaxkHO — AT®, BO3MOXKHO, SIBIASIETCHd OJHMM U3 €CTECTBEHHbIX
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TOPUH HE3aBHCHMMO [APYyr OT Apyra moka3aau, 4ro AT® geilcTBUTEJBHO
MOAABJSIET POCT OIYXO0Jei, B YACTHOCTH NpeACTaTelbHOM Kele3bl, MOJIOYHBIX
JKejie3, NPSAMOl KHIIKH, SUYHUKOB, MNHUINEBOAA,a TaKKe OCTAHABJIUBAET
pa3Butue MejaHoMmbl. CurHajpHasi cucremMa ¢ yyactuem AT®, ¢ ogHoit
CTOPOHBbI, BBI3BIBAET AIONTO3 PAKOBBIX KJIETOK, a € APYroil — crnoco0cTByeT
au¢pPpepeHMANNM KJIETOK, H BCe BMeCTe 3TO 3aMeJIAeT POCT OIYXOJIH.

s Toro 4rodbl HOBbIe cBeAeHUA O QyHkHuax AT® Hamun
NPaKTHYeCcKoe NPHUMEHEHHe — HMeEETCS B BHAY CO3JaHHME JIEKAPCTBEHHBIX
NpenapaTroB, rOTOBBIX K YNOTPeOJeHUI0, — MPHACTCH NMPOAeIaTh OrPOMHYIO0
padory. Ho yxe ceiiuac MHOrMe Hay4YHO-HCCJIeI0BaTEJIbCKHE JTA00pPaTOPUU U
(papmaneBTHYeCKHEe KOMIAHMM AKTHBHO 3aHUMAIOTCH NMOMCKAMHM BelleCTB,
KOTOpbIe N30MpPaTeJIbHO BJHAIN Obl HA ONpe/eIeHHbIC MOATUIIBI PeleNnTOPOB
AT® win O0aoxkupoBaau pacuienieHue AT® mociae ero BbICBOOOKICHHUS W3
KJICTOK.

AT® - Be3gecymnb

Yuacrue AT® B padoTe caMbIX pa3HbIX CHTHAJBbHBIX CHCTEM CTABMT
nepex MCCJeNOBATEJAMH IO KpaiiHeil Mepe OJHY Cepbe3HYH mpodJemy:
CO3/1aHMe JIEKAPCTBEHHBIX CPEICTB, HALIEJICHHBIX HA ¢INHCTBEHHbI OPraH UJIN
TKaHb. B03MO0XXHO, pemIUTH ee NOMOKeT pa3HooOpa3ue CyObeIMHUYHBIX
KoHurypanuii AT®- peuentopoB y PpasHbIX BHAOB KJIETOK H TKAaHEH.
bagmxkur Kak nbiTaercss ceyac CKOHCTPYHMPOBAThb MCKYCCTBEHHbBIE
AT®-peuentopbl, KOTOpPble MOKHO OBbLIO Obl BCTPOUTHL B KJETOYHbIE
MeMOpaHbI iN VItro wiM gaske B KJIETKH JAa0OPATOPHBIX KHBOTHBIX. JTO
NMO3BOJUT BBIABUTH IOCIACACTBMS MHUHHMMAJBbHBLIX M3MEHEHHH (QYHKUMH
peuentopoB. EcTb M apyrue moaxoasl K HANPABJIECHHOMY H3MEHEHUIO (QYHK-
nuoHupoBaHusa AT® kak CHUTHAJIBHONW MOJIEKYJbl M HU3YYEHUK €ro
MOCJIECACTBMH HA YPOBHE OPraHu3Ma.

OnHo W3 HeAABHHUX AOCTH:KeHUHM mocjgeanux 20 Jier B ToH o00JacTH
HCCJIeI0BaHMIi, 0 KOTOPOIi HIeT peub, — omnpeaeaeHue Ipukom I' yokcom (Eric
Gouaux) m3 OperoHcKOro YHHBEPCHTETAa KPHUCTALIHYECKOH CTPYKTYpPbI
P2X-kanana y pbiOku ganuo pepuo. Temepbr MbI MoOKeM NpOCJeIUTH 3a
padoTOii [aHHOr0 peHeNnTOPpa HAa AaTOMHOM YPOBHe M TMOHATh, Kak
ocymecTBiasiercss AT@®-curnajau3anusi 0T MOMEHTA CBA3BIBAHUS MOJIEKYJbI C
peuenTopoM /10 MOMEHTAa MOJY4YeHHUS] CHUIHAjJIa UHeJoH (HU3H0JOrHYIeCKOH
CHCTeMOH. JTO NMOMOXKeT TAK:Ke B NOHUCKE HOBBIX JEKAPCTBEHHBIX CPeICTB
1eJIeBOro JeiicTBU.

HenaBano AT®-peuentopsl ObLIM O0HAPYXKEHbI Y PACTEHUH M TAKHX
NpOCTeHIINX OPraHUu3MOB, KaK CHHe-3eJeHble BOAOPOCIAH, aMedbl H
IIMCTOCOMBI, YTO OTKPBIBAEeT HOBbIE BO3MOKHOCTH B 0opb0e ¢ 3a00/1eBaHUSIMH
pacTeHUd M JaxKe HalJaeT NMpPUMEHEHHe B ceJbCKoOM Xxo3siicTBe. Hanmume
cucreM AT®- curHaJau3anuu y pasHbix popMm »KU3HU, 1aJ1€KO OTCTOSIIUUX APYT
OT JPYra no ypoOBHIO CJI0KHOCTH, HABOJAUT HA MbICJIb, YTO KOMMYHUKATHBHAS
¢Gynkuus nmosiBmiace y AT® Tak Ke JaBHO, KAK U CIOCOOHOCTH 3amacarhb
JHEepPIruio.

Mb1 ¢ yaoBJeTBOpeHHMeM Haldd0aaeM 3a TeM, KaK M3MEHSeTCs
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MuxkpocoMaibHOe OKHCIeHUEe U OMoJIornyecKue (PyHKIUM KNCJI0poaa B
3TOM mpouecce.

MukpocoMbl - MOP(HOJIOrMYECKH 3aMKHYTBhIE BE3HMKYJIbI, B KOTOpBIE Mpe-
BpallaeTcsl SHAOIJIA3MATHUECKUM PETHKYJIyM IMpU romMoreHuszanun Tkaneu. Cre-
J0BaTeIbHO, MUKPOCOMHYIO (PpaKIHUIO, BBIAEISAEMYIO HpHU IU]PepeHInaIbHOM
HEHTPUPYTUPOBAHUU TOMOI'€HATOB, 00pa3yl0T MPEUMYIIECTBEHHO MeMOpaHbl 3H-
J0TIa3MaTHYECKOr0 PETUKYIYyMa U HEKOTOPbIE APYrHe CYOKJIETOUHBIE CTPYKTYpPbI
(Hanpumep, pubOCOMBI).

MukpocoMallbHOE OKUCIIEHUE OCYILECTBIAECTCS (PEPMEHTHBIMH CUCTEMAaMHU,
JIOKAJIM30BAaHHBIMU MPEUMYILIECTBEHHO B MUKPOCOMHOM ()pakiMu TaKUX OPraHoB,
KaK Me4YeHb U HAAMOYEYHUKH, B MeMOpaHax TJIaJKOro 3HJI0IIa3MaTUYECKOro pe-
tukynyma (OI1P). depMeHThl, KaTalU3UPYIOIIME BOCCTAHOBIEHHUE OJHOTO aToMa
MoJiekyssl Oz ¢ 00pa3oBaHMEM BOJbI M BKJIIOYEHHUE JIPYroro aroMa KUCIOpojaa B
OKHUCJISIEMOE BEIIECTBO, MOJYYMIM Ha3BaHUE MHUKPOCOMAJIBHBIX OKCHJIa3 CO CMe-
MIaHHOW (QYHKIMENH WIM MUKPOCOMAJIbHBIX MOHOOKCUTEeHa3. OKUCIIEHHUE C y4acTHEM
MOHOOKCHUTEHA3 00BIYHO M3YYalOT, UCIIOJIB3YS MpenapaTbl MUKPOCcOM. B oTinuue oT
MUTOXOH/IPUATBLHOTO OKUCJIEHHS, TJI€ BEAYIIYIO pOJib, KaKk ObUIO MOKa3aHO BHIIIIE,
UTPAIOT peaKIMK JACTUIPUPOBAHUA, a KUCIOPO] SIBISETCS KOHEYHBIM aKIENTOPOM
AJIIEKTPOHOB W HCIIOJNB3YeTCsl JIMIIb JiJIi 0Opa3oBaHMsl BOJBI, B IMPOIECCax
MUKpPOCOMAJILHOTO OKHCIIEHUSI AaKTUBUPOBAHHBIM KHCIOPOJ HEMOCPEICTBEHHO
BHE/IpsIETCSl B OKUcisieMoe BemecTBo. [Ipu aToM ¢QyHKIMOHANBHAS POJIb MUTOXOH-
JPUAIIBHOTO M MUKPOCOMAJIBHOTO OKHCJIEHUS B KJIETKE pa3iaudHa. MHUTOXOHApH-
aJIbHOE OKMCJICHHE - MEXaHU3M HCIOJb30BaHUS KHUCIOPOJa B OMOIHEPreTHUECKUX
nporueccax. MEUKpoCOMaJIbHOE OKUCIIEHUE - MEXaHU3M HCIIOJIB30BaHUs KHCIOPOAa C
"ITIacCTHYECKUMU'" LIETISIMU.

@depMeHTHbIE CUCTEMBI, JIOKAJM30BaHHbIE B MMKPOCOMHOM (pakuuu u
CHOCOOHBIE MCIOJIb30BaTh MOJIEKYJISIPHBIM KHUCIOPO JUIsl OKHCIIEHUs crienupuye-
CKUX OpraHMYeCKHUX COCAMHEHUH, EIATCS Ha OKCUTe€Ha3bl, MPUCOSANHSIOMNE 00a
atoma kuciopoaa (A + Oz --> AQOy), U TUAPOKCUIIA3HI, PUCOSTUHSIONINE K CyO-
CTpaty TOJIbKO ouH u3 1ByX atoMoB Oz (A + Oz --> AOH + [O]). Bropoii atom
KHCIIOpOoa UCTIoNb3yeTcss 00b1uHO Ha okucienne HAJI®H,. Hanpumep:

Crepoua (RH) O2
HAADH,
. H,O
HADOKCHECTOPOMA
p(ROH) P HAOd

MukpocoMalnbHas 1elb (EPMEHTOB, OCYIIECTBISIONIAs THAPOKCHUINPOBA-
HHE, B 3HAUUTENBHOU Mepe n3yueHa. OHa comepxkut uutoxpom P-450, BoccTtaHOB-
neHHbl CO-KOMILUTEKC KOTOPOTr0 MMEET MAaKCUMYM TOTJIONICHUS PU JJIMHE BOJIHbI
450 uM, cnemuduyeckuit daaponporens, Bkmodaromuii DAJl, u Fe-6emnok,
coJiep Kallliii HereMUHOBOE kele30. CiaeayeT 3aMeTUTh, UYTO (PJIABOMIPOTEUBI U
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LU TOXPOMbBI, KOTOPbI¢ PYHKIMOHMPYIOT B MUKPOCOMAJIbHOM LeNTH OKUCJICHHS,
PE3KO OTJIMYAKTCH OT (PEPMEHTOB MUTOXOHIPHUAJIbHOM IbIXaTEJIbHOM LeIH.

TudpoxcunasHsiii KOMNAGKC

¢ ywacmuem yumoxpoma Fyc,

[Fe—Genox; &IT;
V2HAAGH+H*)

H* Hy0 ROH

Puc. 78. Cxema MexaHusma peakyuu 2uOpOKCUNUPOBAHUS 8 MUKPOCOMAX.
Fe2* - goccmarosnerHHas gpopma yumoxpoma P-450; RH - cybcmpam;
@rl-gpnasonpomeud; Fe besok - 6es10k, codepxxawjuli HeceMUHO80e xese30

Ha puc. 78 B o0uieit ¢gopme npeacrapiieHa Henb MEPeHOCA JIEKTPOHOB
B MUKPOCOMAX, NPU YYACTHH KOTOPOH OCYIIECTBJISAETCS I'MAPOKCUIUPOBAHHE.
Kak BHAHO W3 3TOro pHCyHKa, UMEKTCSl JBe TOYKHM IeNH, IIe Y4acTBYeT
HA/I®H,: nepBblii pa3 OH NOCTABJAET aTOM BOAOPOAA WU MPOTOH ISl
o0pa3oBaHHusi BOJbl, BTOPOl - OTIaeT 3JIEKTPOH /IS BOCCTAHOBJIECHUS
nutoxpoma P-450 (B mepeHoce 3JIeKTPOHA HAa NHUTOXPOM Y4YACTBYIOT
daaBonporena u 6e10K, cogepaNIMil HeTeMUHOBOE KeJs1e30). Cuuraercs, 4To
uuToxpoM P-450 BpimosiHsieT ABOSIKYIO GyHKIMIO. Bo-niepBbIX, OH CBA3BLIBAET
cy0oCcTpaT r’uAPOKCHWIMPOBAHHS, BO-BTOPbIX, HA HEM NPOHUCXOAUT AKTHUBALUA
MOJIEKYJSAPHOT0 KHCJI0POAa.

K 4mciay 3HIOTeHHBIX CYOCTPAaTOB MHKPOCOMAJBHOIO OKHMCJICHUA
cJieyeT OTHECTH CTePOU/IHbIEe TOPMOHBI M X0JIeCTEPHH, a TAKKe, 10-BUAUMOMY,
HEHACBILIEHHbIE )KMPHbIE KNCJIO0ThI. B moc/ieHee BpeMs MOSIBWINCH YKA3aHUS
HA BO3MOKHYK POJIb pPeaKkluili MHKPOCOMAJIbMOI0 OKHCJIEHUS B OMOCHHTe3e
NPOCTATJIAHAU- HOB. BeJiMKO 3HaYeHHe MHKPOCOMAJBHOIO OKHCJIEHHMSl B
MeTa00JIu3Me JIEKAPCTBEHHBIX CPEJICTB U PA/Aa TOKCHYECKUX COeIMHEHUI.

1. OcHoBHBIE pepMEeHTHI MUKPOCOMAJIBHBIX 3JIEKTPOHTPAHCIOPTHBIX
nemneu

MukpocoMaibHAsi CHCTeMAa He COJAEP:KUT PACTBOPUMBIX B IIUTO30JI€
0eJIKOBBIX KOMIIOHEHTOB, Bce (pepMeHTHI - MeMOpaHHbIe 0eJIKM, AKTHBHbIE
LHEHTPbl KOTOPBIX JIOKAJIHU30BAHbI HA HUTOIJIA3MAaTHYECKOI nmoBepxHocTH JP.
Cucrema BKJIIOYaET HECKOJIbKO 0eJ1KoB, COCTABJIAOLIUX
jekTpoHTpancnopTHhie menu (II1J). BOP cymecTBylOT aBe Takue UeNH,
nepsas coctouT u3 ABYX (pepmentoB - NADPH-P4s50 pexykrassl m nuroxpoma
P50, BTOpasi Bkiaw4uaet pepmenT NADH-nuToxpom-b pexykra3sy, nuroxpom bs
U elé oauH (pepmeHT - cTreapoumii-KoA-necarypasy.

JuekTpoHTpancnopTHas uenb - NADPH-P4s0 penykra3za - nuuroxpom
Ps50. B 00JbIIMHCTBE CJIy4aeB JOHOPOM 3JIeKTPOHOB (€) ISl 3TOM Ienu CIYKUT
NADPH, oxucasiembliit NADPH-Pss0 penykra3oii. ®epMeHT B KadecTBe
NMpOCTEeTH- yeckoi rpynnsi COACPKUT 2 kodepmeHTa -
¢pnaBunagennHau-nykiaeorna (FAD) u  daaBunamononykiaeotun (FMN).
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Hutoxpom P.; - reMonpoTenH, COAEPKHUT MPOCTETHUECKYIO TPYIIITY TeM H
MMeEEeT yYacTKH CBSI3bIBAHMS IS KUCIOpoAa U cyocTparta (kceHoOuoruka). Haszpa-
HUE IUTOXPOM Puo yKa3pIBaeT Ha TO, YTO MAaKCHUMYyM TIOTJIOIICHUSI KOMIIJIEKCa IH-
Toxpoma Paso iexxut B obsactu 450 HM.

NADPH+H* FAD FMNH; Fe* (Passo) 0*+ 2H—» H,0
NADP* X b FADHX FMN Fe™ (Paso) ~0 ROH
0
NADH+H' Fe*(bs)w_,Fe* (Puso) 0%+ 2H—> H,0
NAD* ’X FADH;X Fe"(bs)XFe” (Paso) KO /7-’ROH
RH

Oxucnsiembiii cyoctpat (moHop saexktponoB) it NADH-muToxpom bs -
peaykrtassl - NADH (cm. cxemy Boitie). [Iporonst u anexrponst ¢ NADH nepexoast
Ha KodepmeHT penykTassl FAD, cienyronum akienTopoM 31eKTPOHOB CIIyKUT Fe
muroxpoma Ds. [luToxpom Ds B HEKOTOpPBIX CIOy4asX MOXET OBITh JOHOPOM
a51eKTpoHOB (€) mis ruroxpoma Pus wiam i cteapousn-KoA-necaTypasbl, KoTopast
KaTaJu3upyeT oOpa3oBaHUE JBOMHBIX CBSI3€M B KUPHBIX KHUCJIOTaX, MEPEHOCS
AIIEKTPOHBI Ha KMCIOPO ¢ 00pa3oBaHUEM BOJBI (PHC. 12-2).

NADH-muToxpom bs pexykra3a - nsyxmomeHHblit Oenok. [moOymspHbIit
IIUTO30JIbHBIN JJOMEH CBS3BIBAET MPOCTETHUECKYIO Tpynmy - kodepmeHt FAD, a
€MHCTBEHHBIN TUIPOGOOHBIN "XBOCT" 3aKperuIsieT OeI0K B MeMOpaHe.

Hutoxpom bs- remcomepxkamuii 010K, KOTOPBIH UMEET JOMEH, JIOKAIH-
30BaHHBIN Ha TOBEPXHOCTH MeMOpaHbl OP, u KOpoTkuil "3asKOpeHHBINH" B JTUMTHI-
HOM OHCIIO€ CIIMPATTU30BAHHBIN JOMEH.

NADH-nutoxpom bs -penykrasza u riuroxpom bs, sBisisich "3assKOpeHHBIMA"
Oenkamu, HE (PUKCHPOBAHBI CTPOTO Ha OMpENEIEHHBIX ydyacTkax MemMOpanbl OP u
II03TOMY MOTYT MEHSTh CBOIO JIOKAJIA3ALHIO.

2. OYyHKIMOHNPOBaHME HUTOXpPOMA P.s

N3BECTHO, YTO MOJIEKYJIIPHBIN KUCIOPOJ B TPUILUIETHOM COCTOSIHUM HHEP-
TEH U HE CIIOCOOEH B3aMMOJECHCTBOBATH C OPraHUYECKUMHU COEIMHEHHUAMU. UTOOBI
c/IeNIaTh KUCIIOPOJ PEaKLMOHHO-CIIOCOOHBIM, HEOOXOAUMO €ro MpeBpaTUTh B CHH-
TJIETHBIN, UCTIOJIB3YSl (PEPMEHTHBIE CUCTEMBI €r0 BOCCTaHOBJIEHUS. K unciy TakoBbIX
MPUHAJJICKUT MOHOKCUTEHA3Hasi CUCreMa, cojepikamias HUTOXpoM Paso. CBsi-
3bIBAHHE B aKTUBHOM IIEHTpE IUTOXpoMa Puo mumoduibsaOro BemectBa RH u mo-
JIEKYJIBl KUCIIOPO/Ia TIOBBIIIAET OKUCIUTEIBHYIO aKTUBHOCTh (PEpMEHTA.
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Unronnasma
NADPH+H' NADH+H'

NAD'

NADP*
>

o

NADPH

NADH

UMTOXPOM O; ' LMTOXPOM
e : KTaaa
LI RH ROM bs 5 Peay
o A
Uuroxpom Creapoun-KoA-
© Paso Aecatypasa O
| cucrema Il cucrema

Puc. 1. Dnexkrponrpancnopthbie nenu IP. RH - cyd6cTpar muroxpoma
P4s0; cTpesikaMy MOKa3aHbI peaKknuy NMepeHoca 3J1eKTPoHoB. B ogHoii cucTteme
NADPH oxucasiercss NADPH nuroxpom Psso-penykra3oii, koTopas 3aTem
nepeaaéT IJIEKTPOHBI HA 1eJIoe ceMeiicTBO IUTOXPOMOB Piso. Bropas cucrema
BKJIIO4YaeT B ceOst okuciaenne NADH nuroxpom bs-penykra3zoii, 3j1eKTpOHBI
MepexoAsAT HAa HUTOXPOM Ds; BoccTaHOBJIEHHYIO (hopMy HMTOXpoMma bs
okuciasieT creaponsi-KoA- necarypasa, KoTopasi nepeHOCHT 3JIeKTPOoHbI Ha O».

OmnH aToM Kucjgopoaa mpuHuMaeT 2 e W mepexoautr B ¢opmy O .
Jonopom  sjexktpoHoB  cayxut  NADPH, KOTOPBI  OKHUCJISIETCHA
NADPH-nuToxpom Pso penykrasoii. 0> B3aumoneiicTByer ¢ nporonamu: O +
2H+ ~ H>0, m oOpa3syercs Boaa. Bropoii aToM MoJieKyJdbl KHCJI0POAA
BKJIIO4YaeTca B cyocrpar RH, o0pa3ys ruapoKCWIbLHYI TIPyHnIly BellecTBa
R-OH (puc. 2).

CymMapHoOe ypaBHeHHEe peaKIud IMJAPOKCcHIMpoBaHus Bemecrsa RH
(epMeHTAMH MHUKPOCOMATBLHOT0 OKUCJICHUS:

RH + O, + NADPH + H+ * ROH + H20 + NADP+ .

Cyo0cTpatamu Psso MmoryT ObITh MHOTHe rHAPO(OOHBbIE BellecTBa KAK
JK30reHHOT0 (JIeKAPCTBEHHbIe IMpenapatrbl, KCEHOOMOTHKH), TaK H
JHAOTCHHOT0 (CTEePOU/IbL, )KUPHbIE KMCJIOTHI U JAP.) NPOUCXOKACHHSI.

Takum oOpa3zom, B pe3yjbrate mnepBoii ¢a3bl 00e3Bpe;KUBAHHUS C
yuyactueM mutoxpoma Pso mpoumcxomut Moaupukanus  BellecTB €
o0pa3oBaHueM (YHKUMOHAJBHBIX TPYNI, MNOBBIMAWIIAX PACTBOPUMOCTH
rupo¢dodHoro coennHenns. B pesyiabrate Moanpukannu BO3MOXKHA NMOTePs
MOJIEKYJIOH €é OMOJIOrnYecKoil AKTUBHOCTH WM Jake ¢opmupoBaHue OoJiee
AKTHBHOI0 COeJMHEHHUS, YeM BelleCTBO, U3 KOTOPOro OHO 00Pa30BaJioCh.

3. CBoiicTBa cHCTEMbI MUKPOCOMAILHOT00KHCIEHUS

Ba:xueiiluue cBoicTBa (epPMEHTOB MHMKPOCOMAJIBLHOI0 OKHCJICHMS:
IIMPOKas cyOcTpaTHasi cieU(PUIHOCTh, KOTOPasl MO3BOJIsieT 00€3BPeKNBATH
camMble Pa3HOOOpa3HbIe MO CTPOEHNIO BELeCTBA, M PeryJsilius AKTUBHOCTH 110
MeXaHU3MYy MHIYKIHH.

IIupokas cyocTpaTHas cneunpuuHocTb. U3opopmbl Piso

K HacrosimemMy BpemMeHH OnmucaHO 0K0Ji0 150 reHoB muroxpoma P s,
KOAMPYIOUIIUX pasjiudHbie u3ogopmbl pepmenta. Kamxnpas u3z umzopopm Piaso
HMeeT MHOI0 cyOcTpPaToB. DTUMHU CyOCTpPaTaMM MOTYT ObITh KaK JH/IOT€HHbIE
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3THX COCAUHEHUH, TaK M THUAPOPOOHBIE KCEHOOMOTHKH, B TOM YHCJeE
Jexapcra. Onpenenénnbie n30popMbl HMTOXPOMA

ROH Pso-Fe* RH
/ \
Puso-Fe™ ROH Puso-Fe® RH MNepsuiit &
2 /”_— (aoHopst NADH u
6 NADPH)
Puso-Fe™ O RH Puso-Fe** RH

H;O 3 02

5 /’
2H"

4
P‘so.Fez' O, RH = p;w-Fez. O, RH

‘\ -

Puc. 2. TpaHcnopT 3/IeKTPOHOB NP MOHOOKCUTE€HA3HOM OKHCJIEHUH C
yuactueM Piso. CBsizbiBanme (1) B akTHBHOM LeHTpe uToxpoma Passo BemecTtsa
RH akTuBHpYyeT BoccTaHOBJIEHHE KeJie3a B TeMe - IPUCOoeTUHsIeTCsl ePBbIii
3JIEKTPOH (2). U3MeHeHHe BAJIEHTHOCTH 7KeJie3a YBeJIMYMBaeT CPOIACTBO
koMmIuiekca Psso-Fe RH k mosiekyJie kuciopona (3). IlosiBiienue B ueHTpe
CBSI3bIBAHMS HUTOXpoMa P50 Mosieky bl Q2 yckopsieT NpucoeInHEeHe BTOPOro
2JIEKTPOHA U 00pa3oBanne Komiuiekca Pso-Fe?*O,-RH (4). Ha caexyomem
srane (5) Fe?* okucasiercs, BTOpoii 3J1eKTPOH NPUCOEIUHSIETCH K MOJIEKyJIe
kucjopoaa Paso-Fe O, ". BoccTaHoB/IeHHBIH aTOM KHCJI0poaa (02‘) CBAI3LIBaeT 2
NPOTOHA, U o0pa3dyercs 1 MosieKkyJia Boabl. BTopoii aToM KucJI0poaa HAET HA
nocrpoenue OH-rpynnsl (6). Mogudpuunpoannoe Bemectso R-OH
otaeasiercst ot ¢pepmenta (7).

P50 yuacTBYIOT B MeTa00JIM3Me HU3KOMOJICKYJISIPHBIX COeIMHEHMI,
TAKHUX KaK 3TAHOJ U ALIeTOH.

Pery/isinusi akTUBHOCTH MHKPOCOMAJIbHOM CHCTEMbI OKHCJICHUSA

Peryasinusi aKTUBHOCTH MHUKPOCOMAJILHOIN CHCTEMbI OCYIIECTBJISCTCS
HA YPOBHE TPAHCKPHUIIIMH MJIM MNOCTTPAHCKPUINIUOHHBIX W3MEHEHHIl.
Nuaykuus cuHTe3a MO3BOJIfAET YBEJIUYUTh KOJIN4eCTBO (epMEHTOB B OTBET Ha
NOCTyIJIEeHHe UM 00pa30BaHHE B OPraHM3Me BellecTB, BbIBeJAeHHE KOTOPBIX
HEBO3MOKHO 0€3 y4acTHsl CHCTeMbl MUKPOCOMAJIbHOT0 OKHMCJICHHS.

B HacTosimee Bpemsi omucaHo Oosiee 250 XMMHYECKHUX COEIMHEHMH,
BbI3bIBAOIIUX HMHAYKIHMK MHKPOCOMAJBbHBIX (epmenToB. K umeny 3tmx
HHAYKTOPOB OTHOCAT OapOWTypaThbl, NOJUIHUKJIHYECKHE apOMaTHYeCKHUe
yIJ1€eBOAOPOAbI, CNHUPTHI, KeTOHbI M HEKOTOpble crepouabl. HecmoTps Ha
pa3HooOpa3ue XMMHYECKOr0 CTPOEHHS, BCe HHAYKTOPbI MMEKT Psl 00IIHMX
NMPU3HAKOB; UX OTHOCAT K YHMCIY JUNOPWIbHBIX COeJUHEHUI, 1 OHM CJIy:KAT
cyocTparamu i muToXpoma Pysp.

OO0mue myTu KaTtadoanu3Ma.
O0mme mnmyTu Kata00JU3Ma HAYUHAKTCA C MNHUPYBATa, KOTOPBIH
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TuI-CoA moaBepraeTcs HoJHOMY OKUCIICHUIO B IIUKJIE TPUKAPOOHOBBIX KUCIIOT, T]I€
U3 JIBYYIJI€pPOAHOTO (PparMeHTa YKCYCHOW KHUCIJIOTBhI M3BJIEKAIOTCS &8 AJIEKTPOHOB.
Otn snekTpoHbl B cocraBe Monekyn HAJIH u ®AJIH, BOBiekarTCs B mpoLecce
OKHUCIIHMTENBHOTO pochopunupoBanusi, rae cuarezupyercss ATD u obpazyercs HoO.
K 06mmum nyTam kaTadoam3ma OTHOCST: OKUCIUTENbHOE JeKapOOKCH - IUPOBAHHE
MUPOBUHOTPAJHON KHUCJIOTHI, ILHMKI TPUKAPOOHOBBIX KHUCJIOT, OKHUCIUTEIHHOE
dbochopunupoBanue.

OxucianrenbHOe 1eKAPOOKCHIMPOBAHNE IMPOBHUHOIPAHON KHUCI0THI
Tpancnopt nupysata. IloctymieHne nupyBata B MUTOXOHAPUM (TPAHCIIOPT
nupyBarta) o0ecreyrBaeT crelnnanbHas OenKoBasi TPAHCIIOPTHAS CUCTEMA, JIOKAJIH -
30BaHHasi BO BHYTPEHHEW MUTOXOHJpUaibHONW MemOpane. [lupyBaT mocTymaer B
MUTOXOHJIPUU W3 IIUTO30JISI COBMECTHO C MPOTOHAMH 10 MEXAHU3MY COMPSIHKEHHOTO
TpaHcropTa. J[BUXKyIIeW CWIOW MpH 3TOM SIBISETCS DHEPTHUsi MPOTOHHOIO Tpa-
JTMEHTA.

CtpoeHre nUpPYBATIETUAPOTEHA3HOr0 KoMmiuiekca. [lupyBatmeruaporenas
HBIM KOMILJIEKC COCTOUT M3 512 cyObeauHUIl 00bEAMHEHHBIX B CJIOKHBIH MYJIbTH-
dbepmenTHbIN KOMILIEKC. B ero coctas (puc. 3) BxoasT 3 depMeHTa: mupyBaTie-
ruaporenaza (E1), murumaponunoamunamwirpancdepasa (E2) u auruaponwumo-
amuaaeruaporenasza (E3), a takke 5 xopepmentoB : tuammuHaudocdar (THD),
aunoeBas KucioTa (CBA3aHHAs Yepe3 CBOI0 KapOOKCWIbHYIO TpYIIy ce-
aMUHOTPYIION JIM3UHA, BXOSIIETO B COCTaB (hepMeHTa - TUTHAPOIUIIOAMUIAIH -
atpaHcdepasbl, U gajgee HaspiBaeMas jgumoamua), DAJl, HA/l+ u CoA. Tpu ko-
depmenta (THAD, nunmoamun m DAJ]) KOBaJeHTHO CBSI3aHBI B AKTHUBHBIX IICH-
tpaxdepmentoB E1, E2 u E3 coorBerctBenHo, a HAJI+ u CoA BBINIOJNHSIOT POJIb
BTOPBIX CYOCTPATOB B XUMUYECKUX PEAKIUAX (MUTPUPYIOUTUE KOHEPMEHTHI).

Oco6eHHOCTRI0O (DEPMEHTOB M OCJIKOB KOMILIEKCA SIBISETCS TO, YTO BCE
(bepMeHTHI U OCIKOBBIE KOMIIOHEHTHI MYJIbTH(PEPMEHTHOTO KOMILJIEKCA KOJTUPYIOTCS
B sanepHor JIHK wu cuHTesupyrorcs B murosoisie. llocme ux mnocryrmuieHus B
MUTOXOHJPHUATIbHBIN MaTpUKC (IIpu 3TOM 3aTpauuBaeTcs dHeprusi AT® u npoToH-
HOTO TPaJIME€HTa) OHU TMOABEpraroTcs (PUHAIBHOMY (OJAMHTY C TTOMOIIBIO MHUTO-
XOHJIPUATBHBIX MIATIEPOHOB, MPUOOPETAIOT (QYHKIIMOHAIBHYIO aKTUBHOCTh U 00B-
SANHSIOTCS B MYyJIbTU(EPMEHTHBINM KOMILICKC.

[TocnemoBaTenbHOCTh pEAKUMK B MUPYBATACTUAPOTEHA3HOM KOMILIEKce. B
ATOM KOMIUIEKCE MPOUCXOAUT Mpeodpa3oBaHue mupyBaTa B aneTwi-CoA, coaep-
KAl MaKpOIPTUIECKYI0 THOA(DUPHYIO CBSI3h U YAAJICHHUE U3 IUpyBaTa 2-X dJeK-
TPOHOB B cocTaBe mosekynbl HAJH.

3HaueHne eKapOOKCHUIMPOBAHUS THUpPyBaTa JJIs W3BJICUEHUS SHEPTHH W3
MOJIEKYJIbl MCKIIOUMUTENIBHO BEIUKO. TpU yIIEepOAHBIX aroMa MUpyBaTa HUMEIOT
pPa3HyIO CTE€NEeHb OKUCIEeHUs. YTriepoa MetuwibHOU rpymisl (-CH3) umeer cTeneHb
OKHCIICHUS -3 H, CIIEI0BATEIBHO, B JalbHelmeM npu ero okucienun 10 COz (C+4)
MOXHO TOJIYYUTh 7 3IEKTPOHOB. Yrieposa keto-rpynnbl (>C=Q) okucieH 3Ha4u-
TeNbHO (cTeneHb okuciieHus +2) npu ero okucienu 10 COz MOXHO U3BJIEUYH 2
ANEKTpOHa. A yriiepoj KapOOKCHJIBHOW TPyNIbl OKUCIIEH MOYTH MOJHOCTHIO (13).
[ToaTomMy KapOOKcUbHAsI TpyMIla 3TO 0 HEKOTOPOW CTeneHW OajuiacTHash 4acThb
MOJIEKYJIbI C TIO3UIUU U3BJICYEHUSI SHEPTUU, OKUCIEHHUE 3TOTO YIIIEpOaa MOXKET-
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JaTh AUIIb | 37eKTpoH. Y aneHue KapOOKCUIIbHOM T'pyMibl (T.€. Peakluio JeKap-
OOKCUITMPOBaHUA) KaTanu3upyeT (EepMEHT MNUPYBATACTUAPOreHa3a B AKTHBHOM
LIEHTPE KOTOPOTO JIOKanu3oBaH TuaMuHaudocdar - kopepMeHT AekapOOKCHIUPO-
BaHMUSI.

1. B aktuBHOM LIeHTpe (hepMEeHTa MPOUCXOJUT IMPSIMOE B3aUMOJCHCTBHE
JIByX aTOMOB yriiepoja ¢ oOpa3oBaHMEM MEXIy HUMH KOBaJIGHTHOW CBSI3U. DTO
B3aUMOJICHCTBUE OOYCIIOBIEHO PAa3HOMMEHHOCTHIO 3apsiioB, KOTOPHIMH 00J1aJ1at0T
yIaepo]i KeTO-IPYIIbl MUPYyBaTa ¢ OJHOM CTOPOHBI U aTOM YIJIepoJa THA30JbHO-
rokoJiblla THaMuHIupodocdara ¢ APyroi.

2.  Ha sroit cragun E1 (nmupyBaTaeruaporeHasa) nepeHoCUT aToM BOJIO-
poaa u AByXyriaepoaHbii anetunbHbiii pparment (CH3z-CO-) Ha Mosexyity aumnoe-
BOU KHUCJIOTHI, JIOKAJIM30BAaHHYIO B aKTUBHOM IIeHTpe pepmenTa E2 (quruapomnuro-
amunaneruwitpancdepassr). [Ipu 3ToM B akTUBHOM LieHTpe depMeHTa 00pa3yercs
aneTunTuodGUp JUMOaMHUA, a BOCCTAHOBIICHHE TPH ITOM JIMIIOAMHAA CIOCO0-
CTBYET U3BJICUCHHIO e1lle 1 AneKkTpoHa (0T 2-TO yIriIepoaHOTO aToMa MUpyBaTta.

3. B oroit peakimu CoA-SH aTtakyeT THO3(QUPHYIO CBSI3b B aKTHBHOM
neHtpe gepmenta E2, pa3psiBacT €¢ U MPUCOCIUHSIET K ceOe JABYXYIJIEPOIHBIM
anetunbHbI GpparmeHT (CHs-CO-). Ilpoucxoaut obGpaszoBanue aretun~CoA, Ko-
TOPBI TIOKUJIA€T aKTUBHBIM MEeHTp (epmenTa E2 (auruaponumnoamualeTy-
atpaHcdepassl). [Ipu 3Tom 06a aTomMa cepbl JIUIMOEBOW KUCIOTHI MOJHOCTHIO BOC-
CTAaHOBJICHBI.

4, B sroii peakuu pepment E3 (quruaponaumnoaMuaieruaporenasa) ka-
TaJU3UPYET MEPEHOC ABYX aTOMOB BOJOPOJA C BOCCTAHOBIEHHOTO JIMIIOAMUJA,
HaXOJSIIETrocsl B aKkTUBHOM 1ieHTpe ¢pepmenTa E2 Ha kopepment DA, mokannzo-
BaHHBIM B cBOeM akTHBHOM IieHTpe. [Ipu sTom B akTuBHOM 1eHTpe (pepmenta E3
obpazyercss ®AJIHoe.

5. B akrtuBHbIN neHTp AeruaporeHassl (E3) mupyBaTmeruaporeHazHoro
komruiekca Bxoaut HAJI+ u mpucoeaunsier k cede 2 3ME€KTPOHA U MPOTOH OT KO-
dbepmenta ®AJIH2 u B hopme HAJIH mepeHOCHUT MX B MPOIECC OKUCITUTEIHHOTO
dbochopunpoBaHus.

CBsi3b OKMCJINTENBHOT0 1eKAPOOKCUIMPOBAHNS MHPYBATA C MPOLIECCOM

OKMCJIUTEJBHOr0 (pochopuIMpoOBaAHUS.

[Ipu npeBpamenun mnupyBaTa B aneTwi-CoA mpoucxomuT oOpa3oBaHHE
HA/IH, TpaHCTIOpTUPYIOLIETO 3JIEKTPOHBI B JIbIXaTENIbHYIO Lienb. [lapa 31eKTpOoHOB
B TIPOIECCE OKHUCIUTEIHHOTO (pochopmmmpoBaHrs MOKET y4aCcTBOBATH B CHHTE3E
AT® c obpazoBanuem 10 2,5 mosib AT® Ha 2 MOJIb AJIEKTPOHOB. Y CUJIEHHE pacnaja
ATO® B K1€TKE BEJET K MOBBIICHUIO KOHIIEHTpAauu AJ[® U yCKOPEHUIO OKUCIIEHHUS
HAJIH B npixarensHou nenu. [lossimenne konuentpauuu HA [+, B cBoro ouepensp,
CTUMYJUPYET OKHCIHUTEIbHOE JeKapOOKCWIMpOBaHWE mHpyBata. Hamportus,
noBbilieHue KoHIeHTparuu AT® u HAJIH cHukaeT CKOpocTh 3TOTo mpoliecca.

Taxum o6pa3om, m3MmeHeHust otHomeHuid AJID/AT® m HAJIH/HA/+ -
BOKHEUIIINE BHYTPUKIETOUHBIE PEryJISTOPHBIE CUTHAJIBI, OTPaKaroUIUe SHEpPreTu
YECKHE MOTPEOHOCTH KIETKU U PETYIUPYIONIUE CKOPOCTbh OKUCIUTEIBLHOIO JAEKap
OokcunupoBaHus nupyBata. Katanutuyeckas akTUBHOCTb MUPYBATIIETUIPOTE
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HA3HOI0 KOMILICKCA CHHKACTCH, KOraa B KJETKAaX HMMeeTcs A0CTATOYHO -
TOIUIMBA B BU/IE )KUPHBIX KHCJIOT U aneTuiI~CoA.

Peryasiuus nupyBataeruaporeiasioro komiviekca (IIK).

Peryasinus nupyBataeruaporeHasHoro komimiekca (IIIK) umeer Baxnoe
3HaYeHHe A5 o0ecredYeHUs] NMKJIA TPUKAPOOHOBBLIX KHMCJIOT - TONJIMBHBIMM!
MoJiekyJaMu aneTwi-CoA. TouHas peryJsinusi 3T0ro KOMILIEKCA HMeeT BaxKHOe
3HAYEeHHUE B CBA3H C HEBO3MOKHOCTBHIO 00PaTHOI0 npeodpa3oBanus aneTua-CoA
B IIN- PYBAaT, T.K. (pepMEHTHI, HEOOXOAMMBbIE JJIsl 3TOr0 B OPraHU3Me 4YeJa0BeKa
OTCYTCTBYIOT.

AxtuBHocTh  IIJIK  peryaupyercs  pasjM4YHbIMHM  CIIOCOOAMMU:
AOCTYNIHOCTBI0  CyOCTpPaTOB, HMHIMOMPOBAaHHEM MNPOAYKTAMM  pPeaKUMH,
AJJIOCTEPUYECKHUM IIYyTEM, IIyTeM KOBAJIEHTHON MOAU(PUKALMH.

AKTHBHOCTb NMPYBATACTHAPOTreHA3HOI0 KOMILJIEKCA YBEJIUYHBACTCS MPH
NOBBIIIEHNH KOHUeHTpauuu AJI®, BHYTPHUKJIETOYHOr0 KAJbLUHUSA, IO
BJIMSIHHEM IT'OPMOHOB: MHCYJIMHA U a/IPpEHAJINHA.

Ilpu noBbimenun koHueHTpamumu AJI® IIJJK HaxoauTes B
Hegochopuan- POBAHHOH AKTHUBHOH (popMme. ITOT 3P PeKT ycHiauBaercsi NMpu
NOBBIINIEHNH  KOHUEHTPAIMH  BHYTPUKJIECTOYHOIO0  KAJbLHS, KOTOPBIH
akTusupyetr ¢ocharady IIJIK. Takoir mexanudm aktuBauuu IIJIK ocobenHo
Ba’Ke€H B MbIIIIAX U KUPoBOM TKaHu. AKTuBanus II/IK npoucxoaut Takxe moa
BIMsAHMEM HHCyJuMHAa. OmuH #u3 J(Q@eKTOoB HMHCYJIMHA - TOBbILICHHE
KOHUEHTPAMH BHYTPHMUTOXOHAPHAJIBLHOIO KaJblHd, 3TO MNPHUBOIUT K
aktupupoBanurw IIJIK. B kiuerkax wmuokapga IIJIK axkTuBupyercs
aJlpeHaTMHOM.

KosasenTHas OcyumectBJsiercs: pocopunupoBanueM u aedochopuiin-
Moaudukanus: poBanueM.B cocTaB II/IK BXoasiT 2 peryJiiTOPpHbIX Cy0Ob-
equnuubl: kuaasa IIJIK - ¢pochopunupyer pepmeHTHI
koMmIuiekca nnHakTusupyet IIJIK; a ¢pocdarasa - nedoc-
(popuaupyerdepmeHTsl, peBpamas pepMeHTATUBHBIN
KOMILIEKC B AKTUBHYI0 opmy.

NurudupoBanue [IpoayKThI MUPYBATACIHAPOTreHA3HOMN peaK MU aJLJI0CTe-

MPOAYKTAMHU puyecku akTUBUPYOT KuHa3dy IIJIK. AkTuBUpoBaHHasA

peakumm: KH- Ha3adochopuaupyer ¥ HHAKTUBUPYET (pepMEHTHI
KOMILIEKcA.

Taxkum oopazom, npu Hakomiennu HAJ/TH n anermii-CoA
TOPMO3UTCS NpeBpallieHue nupyBaTa B aneTu-CoA.
Tak, Hanpumep, B Ne4YeHH MPHU TOJOJAHNH:

- U3 )KHPOBOIO €10 B NeYeHb MOCTYNAIOT *KUPHbIE
KHCJIOTBI, U3 KOTOPBIX o0pa3yercs aneTua-CoA;

- B IPUCYTCTBHH BBICOKOMOJIEKYJISPHBIX *KUPHBIX
kucaoT uaruouposanue IJIK ycunusaercs. I[lupysar
MPHU 3TOM He OKHCJSIETCS M MOKeT ObITh MCIOJIb30BAH
JIS CHHTE3A IJIIKO03bI (B pouecce INIIKOHeoreHesa).

AJioctepudeckuil  [IupyBar ajjtocrepuyecku aKTUBUPYeET Hedochopuaupo-
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[y Th: BaHHyI0 ¢opmy I1JIK, neficTBys cormmacHo ¢ Ipyrumu cyo-
ctpatamu HA/[+u CoA.

I'nukonmus.

I'muxonus (ot rped. glycys - cmankwmii u lysis - pacmam) - mporecc OKucie-
HUSATTIOKO3bI, B pe3yJbTaTe KOTOPOTO MPOUCXOAMT PaCIHICIJIEHUE TIIIOKO3bI C 00-
pazoBaHUEM2 MOJIEKYJ MUpyBata (adpOOHBIA TVIMKOJM3) WIM 2 MOJICKYJ JaKTaTa
(ana»poOHbIirIMKou3). [lpu a’>poOHBIX YCIOBHUSX MUPYBAT MPOHUKAET B MHTO-
XOHApHUH, Tae nojJHocTthrookucusaercs 10 COz u HoO. Ecnu conepkanue kuciaopoja
HEJIOCTAaTOYHO, KaK 3TO MOXET UMETh MECTO B aKTUBHO COKpPAIIAIOMIEHUCs] MBIIIIIE,
nupyBaT TpeBpamiaercs B Jjaktar. [ JUKOAM3 - OJWH M3 UEHTPAJIbHBIX IMyTEH
KaTa0oIM3Ma riI0K03bl HE TOJIBKO B )KUBOTHBIX M PACTUTEIIBHBIX KJIETKAX, HO TAKXKE Yy
MHOTHX MUKPOOPTaHU3MOB. brosiornueckoe 3HaueHUE IIIUKOIU3a COCTOUT B TOM, UTO
ATO OCHOBHOM MyTh pacCIICIUICHUsI TJIFOKO3bI 0 KOHEeUHbIX mpoaykToB CO2 u H>O.
NMenHO 3TOT TyTh MOCTaBJIsET KIEeTKe mpeodianarntyto aoiawo ATD - no 60-70 %
npyu OOBIYHOM THILEBOM pallMOHE dYeloBeKa. Bce necsaTh peakiuuil TiIuKojau3a
IPOTEKAIOT B ITUTO30JI€ KJIETKU U XapaKTEPHBI IS BCEX OPraHOB U TKAHEH.

[Ipu a’poOHBIX YCIOBUSIX MUPYBAT MPOHUKAET B MUTOXOHJIPUH, TJI€ TOJIHO-
cteto okucisiercss 10 CO2 u HyO. Ecnu coneprkanue Kuciaopoaa HEI0CTaTOYHO, Kak
9TO MOXET HMMETh MECTO B aKTHUBHO COKpAIAIONICHCS MBIIIIE, MUPyBaT Mpe-
BpalliaeTcs B JIAKTaT.

[lonBosis UTOT PacCCMOTPEHHUIO XMMH3Ma TpoIiecca TIUKOIN3a, OCTAHOBUMCS
€Ille pa3 Ha ero OCHOBHBIX OCOOEHHOCTSX.

1. B rimkonu3e HE3aBUCUMO OT TOTO, MPOTEKAET OH MO aHAYPOOHOMY WIIH
a’pOOHOMY IYyTH, MOXHO BBIIEJIUTH JIBA OCHOBHBIX dTana. Peakiuu 1-5 coctaBistor
NEPBBIA ATAN TJIMKOJIM3a, CYyTh KOTOPOTO - MPEBpAllleHHE CTAOMIBHOW MOJEKYIIbI
TTFOKO3BI B JIBE MOJIEKYJIBI 60Jiee PeaKIIMOHHOCIIOCOOHOTO (pocdormuiiepanbaeruia.
Ha sToMm sTane riamkosn3a pacxoayroTcs 1Be Moiekysibl ATO.

Bropoii stan riamkonusza BKIIOYAET PeakIuu, MPUBOISIINE K MPEBPALIEHUIO
docdornmnepanbaeruaa B MUPyBaT WIK JJAKTAT (COOTBETCTBEHHO peakiuu 6-10 win
6-11).

OTH peakiuu CBsi3aHbl ¢ CUHTE30M ATO.

2.  BONBIIMHCTBO TTUKOIUTHYECKUX PEAKINI 00paTHMO, 32 UCKIIOYCHHEM
Tpex (peakuuu 1, 3 u 10);

3. Bce mpoMexxyTouHbBIE COENMHEHHS HaXOAsATCsA B (ochOpUIUPOBAHHON
dopme.Uctournkom GocdaTHOM TPyIIIbI B peakiusix GocGOopruInpoOBaHUs SIBISIOTCS
AT® (peakuuu 1, 3) unu HsPO4 (peakuus 6);

4.  Pereneparus HAJI+, HEoOXOAUMOro Jii OKHCJICHHUS HOBBIX MOJICKYI
dochoraunepanpaernia, MPOUCXOAUT MPU adPOOHOM TIUKOIHM3E IOCPEACTBOM
IBIXaTEJILHOM IIEH.

[Ipu 3TOM BOJIOPOJ TPAHCHOPTUPYETCA W3 IIUTO30JISI B MUTOXOHAPHUH C TO-
MOIIBI0 YeTHOYHOTO MexaHnu3ma.lIpu anaspodoHom rinukonusze HA [+ perenepupy
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€TCsl B PEaKkI[Mi BOCCTAHOBJICHUANIMPYBATA B JIAKTAT, COMPSHKEHHOTO C OKUCICHUEM
HAJIHoa.

5. Oo6pa3zoBanne AT® npu riauKoIu3e MOXKET UATU IBYMs yTAMH: JINOO
cyoctpatHeiM (pocopunupoBanuem, koraa ais oopazoBanus ATD uz AHD u
H3PO4 ucnonp3yeTcst s3HEprusi MakKpo3pruueckoit cBsi3u cyocrpara (peakuuu 7, 9),
aM00 MyTEeM OKHUCIUTENbHOro (HhochOopUIUpOBaHUS 3a CUET SHEPrUU NEpeHoca
AIIEKTPOHOB U TIPOTOHOB B JIBIXaTEIHHOMN IIETIH.
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TEMA: IUTOKUHBI, HHIIEMUSA WU PEIIEP®Y3USA: KIMHUYECKHE
ACIIEKTBI.

OcHOBHBIE BOIIPOCHI TEMBI.

1) HeiliTpodguabHbIe TPaHYyJOLUTHI, MOHOUUTHI H MaKpodaru

2) I'pynnbl xemoTakcH4ecKuX BelecTB ((akTopbl XeMOTaKCcHCa JJIs HEHTPO-
¢puns0B, MOHOLIUTOB/MaKpo(aros)

3) OcHoBHbBIE MOJIEKYJIbI KJIETOYHBIX MeMOpaH, yJAepKUBAKOIIHe KJIETKH BOC-
naJleHus

4) IIpu3Haku aKkTHBaLUK HEUTPOPUIOB

5) AHTHMHKpPOOHBIEe 0eJIKH U (pepMeHTbl HeHTPO(PNJI0B, MOHOLUTOB U MAKPO-
¢aros

6) PoJib 3HAOTEINATBHBIX KJIETOK B Pa3BUTHH BOCHIAJIUTEIbHON peakuuu

7) ®akrop ¢on Buianbedpanra (pPB)

8) uroxnHbl. MeTa00/IMThI APAXUI0HOBON KHUCJIOTHI

9) CHHAPOM CeNnTHYECKOro MIOKa

10) Hmemusi u penepdy3us. 'mnore3nl pazBuTusi (CBOGOTHOpPAIMKAJIbHASI TH-
110Te3a; TUNOTE3a MOBPeKIEH s, CBSI3AHHAS ¢ Meperpys3koii Ca’+; runoresa) NoBpe;KICHUs B
CBSI34 ¢ norepeii pocdoMnnI0B U3 CAPKOJIEMMBI

AKTYaJIbHOCTH T€MBbI.

urtoxkunsbl (LK) - 370 mpoayuupyemple KieTKaMu 0eJIKOBO-TENTHIHbIE
dakTopsl, OCYUIECTBJISIIONIHE KOPOTKO-AUCTAHTHY IO peryJsinuio
MEKKJIETOYHBIX U MEKCUCTEMHBIX B3aumoaeicTBuil. [IUTOKNHBI onpeaeasiioT
BbIKMBA€MOCTb KJIETOK, CTUMYJSIIAI0 WJIN HWHruOMpoBaHMe MX POCTa,
nuddepeHIMPOBKY, (PYHKUMO- HAJIBHYHWAKTHBALMIO M AaIONTO3 KJIETOK.
Cnoco0HOCTh peryJiupoBaTh nepevyucieHHble PYHKIMHA 00yCJI0BJIEHA TEM,YTO
nocJjie B3auMOJeiCTBHS IIUTOKHHOB ¢ KOMILUIEMEHTAPHbBIMHU pelenTopaMu Ha
NMOBEPXHOCTH  KJIETOK, CHIHAJ 4Yepe3 3JIeMEHTbl BHYTPHKJIETOYHOM
TPAHCAYKIHH NepeaaeTcsi B AP0, Ile aAKTUBUPYIOTCH COOTBETCTBYHOIIME IeHbI.

beakn, NPOAYKTHI AKTHBUPOBAHHBIX U TOKUHAMH IT¢HOB,
CHHTE3UPYIOTCH KJIETKAMM M PeryJMpyIOT Nepe4ucaeHHbIeBbIIIe POLEeCChI.

uToxunsbl (LK) - ropMoHonog00HbIE MOJIEKYJIbI, IeliCTBHE KOTOPBHIX HA
KJIETKY-MHMIIEHb OMOCpPeaAyeTcs BbICOKOCHEUU(PUUYHBIMH BbICOKOA()(PUHHBIMHU
MeMOpaHHBIMH pelenTopaMu.

lllll()l\'l"lpd(. lB()p"\ll)Ill peu@w
—> O

paciiCIriCHue CBA3bIBAHHUC C HHTAKTHBIM PELECHTOPOM 3a0/10KY {POBAHHO
(= N 4 'j‘i KJIeTo4Has MeMOpaHa
- 2

1
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Puc. Pacmeopumvie peyenmoput 0,11 YUMOKUHOB.
1 - ¢pepMeHT KJIETOYHOI MOBEPXHOCTH; 2 - HMTOKMHOBBIH penenTop

Bce peunentopsr LK mnpeacraBiasint ¢000ii TpaHcMeMOpaHHbIE
IJINKONPOTEHHbI, Y KOTOPHIX BHEKJETOYHAS YACTHOTBEYAET 32 CBSA3bIBAHUE
K. Kak npaBuio, 3TH penenTopbl COCTOAT 00Jiee YeM U3 OAHOM Cy0beIUHHIIbI,
npu4YeMBbICOKOA]- ¢punHOE CBAI3bIBAHHE SIBJISIETCH cJIeICTBHEM
B3aUMOJEHCTBUS ¢ Pa3sHbIMU CYObeAMHHMLIAMH, KAXKIAaA H3 KOTOPBIX cama
cmocoOHa cBa3biBaTh coorBercTBYOmuii K, Ho ¢ 0Oosiee Hu3KOH
apPpuHHOCTHIO. OAHU CcYyObeAUHHMUBI PelenTOPOB PearupyrwT TOJbKO ¢
onpenegeHdbiM LK, B TO Bpemsi Kak Apyrue crnocooHbl GopMUPOBaTH 001He
peuentopsl s pa3Hbix LK. Hann4yue 001umx CTPYKTYp B penentopax MoxKeT
o0ycioBauBaThL (pyHKHuOHAILHOe cxoiacTBo psina I[K. Kpome Toro, cyme-
CTBYWT 001IMe TPYNNOBble PpelenTopbl, CHOCOOCTBYWIINE YCTPAHEHUIO
mobiTka LK B ouare mopaxenusi. CuHTEe3 peunentopoB MNpoTeKkaeTr OoJiee
HHTEHCHUBHO W JIJINTEJIbHO, 4YeM cHHTe3 coorBercTByommux I[K, uro
00ycJI0BJIMBaeT X 0ojiee- MOJHYI0 U OBICTPYIO JIMMHHALMIO U3 COCYAHCTOrO
pycian peanu3anuil Ouoorudeckoro 3¢Ppdexra B ouare mnopaKeHUs.
PacTtBopumbiii  peunentop, cBs3piBapmmiicsa ¢ ILHK,- 310 oTmenineHHsbIn
(epMeHTOM BHEKJIETOYHBIH JOMEeHMeMOpPaHHOro penenrtopa. PacTtBopumbie
peuenTopbl COXPAHAKT BHICOKYIO A (PUHHOCTH B OTHOIIEHUHN CBOUX JIUTAH/IOB
U OJaroaaps 3Tomy cnocoOHbI HelTpaan3oBaThbllK, npensaTcTBYs MX A0CTYIy
K HMHTAKTHBIM MeMOpPAHHBIMpPEHENTOPAM; HMX MOYXKHO OOHApPYXKHTh B
CbIBOPOTKe HMoYe. PacTBopuMbIe penentopbl MOTYT BBINOJHATHL QYHKIUH
KOHKYPHPYKOIIMX AHTATOHHCTOB, a TaK)e Y4YacTBOBaTb B TpPaHCHOpPTe,
noctaBke LIK B ouar mopakeHusi uBbIBeJIeHUM X U3 opranusma. B pesyabrare
B3aUMOICHCTBUS K c peuenTopom HWHUIMHUPYETCS CHTHAJI,
NnepeIavaKoTopPoro B KJIETKY OObBIYHO NMPOUCXOAUT JHUOO MO MyTH Cy4acTHeM
ssnyc-kuHa3bl (JAK)-STAT, im6o no myTH ¢ yuactueM KuHa3bl Ras-MAP.

B orimyue OoT KjIaccu4ecKHX ropmMoHoB 0oabmuHCTBOLIK siBasieTcs:
MOJIEKYJIAMH JIOKAJBHOI0 (MapaKpUHHOro)AeicTBUA. OHU NPOAYUHPYIOTCH U
YTUJIM3UPYIOTCH KJIeTKAaMH, HAXOASIIUMUCH B TecHOM Oim3octu. Bo3moxxkHO
uayrokpuHHoe paeiicteue LK, T.e. AeiicTBHe Ha Ty Ke KJIIETKY,KOTOpasi
cekperuponaJia 1anubiid LK. Iocie BoigenenusakieTkamu-npoayuesramu LK
HMET KOPOTKUI IepuOoa- MNOJYBBIBEJACHUS M3 KpPOBOTOKAa. BriBeneHue
karadonusupoBanHbix IIK u3 opranmsmMa ocCcymecTBjsieTcsi MEeYeHbIOU
noukamu. Hecmorpss Ha koporkuii mepuox xu3Hu LK,B cbiBopoTkax maxe
3I0POBBIX JIOHOPOB HHOI/AA oNpeNeJaTca nx Hu3kue yposuu. Cexpenus LK -
kpatkocpounbiii npouecc. Kogupywmas K MPHK nHecrabuiabHa, uyToB
COYETAHUM € KPATKOCPOYHOCTHIO TpaHckpunuuu re- HOBLIK mpuBoaur k
HeINPOJOIKUTEJIbHOCTH UX OMOCHHTe3A.

K cucreme LIK B HacTosiiee BpemMsi OTHOCAT 0K010300 MHAMBUAYAIBHBIX
NMOJUIIENTUAHBIX BellecTB. CpeanBcex HU3BECTHBIX K HACTOSLIEMY BpPeMeEHU
CeKpe- THPYEMbIX KJETKAMHU PeryJsirTopHbiX (aKTopoB [Be IPYIIbI
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* CHHTE3MPYIOTCH B Ipolecce peajn3aliy MeXaHU3MOBECTECTBEHHOI0
WK crneuupuueckoro MIMMYHHTETA;

* IPOSIBJISIIOT CBOI0 AKTHBHOCTH MPHU O4YeHb HU3KHUX KOHUEHTPALMSX
(mopsiaka 10-11 M/x);

* CJyXKAT MeAMATOPaMM HMMYHHON W BOCHAJIMTEIbHOWpeaKUul M
00J1a1210T Ay TOKPUHHOM, TAPAKPUHHON MIHAOKPUHHOI AKTHBHOCTHIO;

*00J121a0TIVIEHOTPONHON (MO (PYHKIIHOHAILHOM)aKTUBHOCTHIO,  T.€.
oanH LK oka3biBaeT BiMsIHUE HAPA3JIUYHbIE MPOLECCHI;

*XapPaKTEePHU3YIOTCH MOCJIEeA0BATEIbHOCTHI0O OCYHIECTBICHUA IPPEKTOB:
onnH IIK cnocoden nuayuuposarts npoaykuuio apyroro K wiu s3xcnpeccuro
ero penenTopoB; HAOJIIAETCH TAKKe CHHEPru3M H AHTATOHM3MIEHCTBHS
pasanunbix K.

Kaaccnpuxkamus LK moker mpoBoaMTHCH MO MX OHOXMMHMYECKHMM H
0M0J10- THCKHM CBOICTBaM, a TAK:KeINO THUIIAM pelenTopoB. B 3aBucumocTu oT
TOro, kaku- ekyeTrku UC npeumyniecTBeHHO CHHTE3MPYOT TOT nianuHoi LK,
pazinyawT uH- Teneiikunbl (IL), Monokunbl winMdoxunbl. B HacTosiee
Bpemsi 37 wuHTepJeiliku- HoBHUMeKWT mudpoBbie ooo3Havenus (IL-1-37),
octanbHblelIK OykBennbie: CSF (konoHuecTumyaupywomue pakropbr), OSM
(onkoctatun M), LIF (¢dakrop, unru- oupyromuiiieiiko3ublie kierku), 1 GF
(Tpancpopmupywmme dakropsipocTa), CNTF (unanapHbIit
Heliporpopuueckuii paxkrop T (pakTop Hekpo3a omyxoJiei), UHTEPGEPOHBI
(IFN) ur.n. ITo mexanusmy aeiictBusi LHIK MC M0o:KHO YyCJIOBHO MOApPa3Ie/IMTh
HA cJIeyHLIHe rPynbl:

1. npoocnayuteabubie IIK (IL-1, I1L-6, IL-12, TNFa, IFNaJFNp,
IFNy, xemokmnbl - IL-8 MCP-1, RANTES wu ap.) npoaymupyrotcs u
AeHCTBYIOT HA HM- MYOKOMIIETEHTHbIE KJIETKH, HHUIMUPYH BOCHAJIUTEIbHbBIH
orBeT. MHOrue aBTOpHI 0TMEYAIOT, YTO BbICOKHUN ypoBeHbITHX LK siBiIsieTcs
OTpa’KeHHeM aKTHBHOCTH U THAKECTH NMATOJOrHYeCKOro nmpouecca.

2. MporusoBocnaiaureiabnnie K (IL-4, 1L-10, TGFP wu nap.),
peryjupymomue cnenupuyeckue HMMYHHbIe PeaKIMUM OrpPaHUYHUBAIOIIHE
pa3BUTHE BOCHAJICHHS.

3.  Peryasitoppl KJETOYHOTO0O H TyMOPAJLHOI0 HMMYHHUTETA
(ecTecTBeHHOr0 WM cnenuuyeckoro), o006JagalIUe COOCTBEHHBIMHU
3¢ eKTOPHBIMU PYHKUUSIMHU (IPOTUBOBUPYCHBIMH, HUTOTOKCHYECKHUMHU).

CnexkTpbl Oumosorndyeckux aktuBHocteii IIK HMC B 3HavyuTebHOM
CTEeINEeHH MEePEeKPHIBAKTCHA: OUH U TOT 7Ke MPOoLecC MOKeT CTUMYJIMPOBATHCH B
kiaerke Oosiee yem oaHum LK. Bo muormx caywasx B geiictBusix LK
HaOJoaaeTcss CcuHeprusMm. AHTUreH’Hass (Al') crumyasiuus NPUBOAUT K
cekpeuun I[K «mepBoro mnoxosenusi» - IL-1 m -6, TNF-a, koropsle
HHIYUUPYIOT OMOCHHTE3 HeHTpajbHOro peryiastopHoro HHK: IL-2, a Ttakxe
IL-3-5, INF-y u ap. B cBow ouepennb, LIK «BTOpOro nokoJjieHus»» BJIUSIIOT HA
OuocuHTe3 paHHUX. Takod NPUHUUI JAEHCTBHUSA IMO3BOJISIET HE TOJBKO
peryJiupoBaTb HMMYHHbIH OTBET, HO U AMILIU(UUNPOBATH €ro, BOBJIEKasl B
peakiuio Bce Bo3pacTaoliee Yucjao kiertok. |IL-2 mosiBisieTcs B muTomiazme
T-kineTok yepe3 2 y nociae crumyasiuuu; |1L-4 yepe3 4 4, 1L-10 yepe3 6 4, 1L-9
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HetictBue LK TecHO cBsi3aHO ¢ (PU3HOJOTMYECKUMH U TMATO(U3UOIOTHYE-
CKMMH peakuusMu opranusma. IIpu 3Tom npoucxoauT MOy KakK JIOKAJIbHBIX,
TaK U CUCTEMHBIX MEXAHU3MOB 3alIUThl. OHOM U3 BaKHEUIIUX PYHKIUN CUCTEMBI
LK sBnsieTcst o0ecrieueHre COriacOBaHHOTO JEUCTBUSI UMMYHHOM, SHAOKPUHHOU U
HEPBHOW CHCTEMBI BOTBET HA CTpECC. YCWIEHHE NpoayKuuu ompeaeseHHbx LK
BOCHAJICHHs WK (PaKTOPOB, CTUMYJIUPYIOMIHMX POCT JIUM(OLUTOB, MOXKET JIEKATH B
OCHOBE HEKOTOPbIX 3a001eBaHui. BTo jxe BpeMs cHmxeHue ypoBHa psaa LIK Taxxe
crnocoOHoMmpoBOIMpoBaTh 3aboneBanue. Tak, CSF wurpaer Begymyopoib B
HOPMaJIbHOM T'€MOI033€, U YMEHBUIEHUE €r0 MPOAYKIMU HAPYIIAET MEXaHU3MBI
3aIUTHI MPOTUB UHPEKIIHIA.

[Tockonbky LK sBiIsSIOTCS JIOKaTbHBIMU MEIMATOPaMHU, OOJIee LIeTIeco00pa3zHo
U3MEPITh UX YPOBHU B COOTBETCTBYIOIIMX TKaHAX MOCIE DKCTPAKLUUU TKAHEBIX
IPOTEHHOB WJIM B €CTECTBEHHBIX JKUAKOCTSX, HAPUMED, B CJIE€3€, CMBIBAX U3I0JIO-
CTEH, MOYE, CIMHHOMO3TOBOM KUAKOCTHU U T.1. YpoBHU LIK B chiBOpOTKE MM apy-
ruX OMOJIOTUYECKUX JKUJKOCTAX OTPAXaloT TEKYIIEee COCTOSTHUE pabOThl UMMYHOM
CHCTEMBI, T.e. WX CHHTe3 KieTkamu In Vivo. B nHopme B kpoBu LK HC He
onpenensatotcs. BoisBiaenue 1[K o6piuHO oTpakaer Hanmmuue BocmaneHus. Ormnpe-
nenenre ypoBHed mnpoaykiuu LK mMoHonykneapamu nepudepuueckoil KpoBU
(MIIK) in vitro nokaspiBaeT (GyHKIIMOHAIBLHOE COCTOSTHHUE 3TUX KiIeTOK. CrIOHTaHHAS
nponykius [IK MIIK B kynbType CBUACTEIBCTBYET, YTO OHU YK€ aKMBUPOBAHBI 1N
Vivo. MHIynupoBaHHbIN (pa3indHbIMU CTUMYJISITOPAMHU, MUTOTe- aMu) cuHTe3 11K
OTpakaeT TMOTEHIHAIbHYI0, PpE3ePBHYI0 CIOCOOHOCTHKJIETOK OTBEYaTh Ha
ATl'-cTumyn (B 4aCTHOCTH, Ha JEHCTBUEIEKAPCTBEHHBIX NpemnapaToB). CHUKEHHAs
UHIynupoBaHHas mpoaykius [IK in vitro MoxeT ClyKuTh OJHUM H3MPH3HAKOB
UMMYHOJIE(UIIUTHOTO COCTOSIHUSI.

IIpu omnenke ypopHedr IIK HeoOXoawMMO TOMHHUTB, YTO OHH SBJISIOTCS
Al'-Hecnenmnduyeckumu  ¢dakrtopamu. IloaTomy crnenuduyeckas TUarHOCTHKA
MHQEKIIMOHHBIX, aAYyTOMMMYHHBIX W aJUIEPTUYECKUX 3a00JIEBaHUN C MOMOIIBIO
omnpenesieHuss ypoBHs Tex win MHBIX [IK HeBo3MokHaA. Tem He MeHee, U3yuyeHue
ypoBHe# 1K mo3Bosser monyunth nHGOpMAIHIO 0 (PYHKIIMOHATBHONW aKTHBHOCTU
Pa3IMYHBIX TUIIOB UMMYHOKOMIIETEHTHBIX KJIETOK; O TSKECTH BOCHAIUTEIBHOTO
IIpoLecca, €ro Iepexo[e Ha CUCTEMHBIM YPOBEHb M IIPOTHO3€; O COOTHOUICHUU
mporeccoB akTuBanuu Tx1 © 2, 4T0 O4YeHb BaxXHO Tpu IudepeHInaTbLHOMI
JIMAarHOCTUKE psifa HWHOEKIMOHHBIX M HMMYHOIATOJOTUYECKUX IPOLECCOB; O
CTauU Pa3BUTHUS pPsifa aNIEPrUYeCKUX M ayTOMMMYHHBIX 3a0oieBanuii. Kpome
Toro, omnpexaencHue ypoBHer [IK wcnons3yercss mnNpu NPUMEHEHUHM HOBBIX
MMMYHOMOJYJIMPYIOIINX MPENapaToB Ha OCHOBE pekoMOMHaHTHHBIX LIK 1 ux aH-
TAarOHUCTOB JUIsI W3ydeHHs] (apMAKOKMHETHKH JTHX MPEnapaTroB, a TaKXKe HUX
CrocOOHOCTH UHAYLUPOBaTh cuHTE3 Apyrux LK.

OnHako HEOOXOIWMO YYHTHIBATH TO OOCTOSITENBCTBO, YTO OHMOJIOTHYECKUE
s ¢pexts morux LK, B yactHOoCcTH L, MMEIOT BBICOKYIO CTENEHb UAEHTUYHOCTH,
KOTOpast CO3JaeT JOCTATOYHO IIMPOKHUE BO3MOXKHOCTH JUIsI KOMIIEHCALlUU
HEJOCTAaTOYHOCTU WIM Je(PULIMTa OAHUX MEIUATOPOB APYTHMMH, a TAKXKE TO, YTO
MHorue I[K cnocoOGHbI B3auMOJEHCTBOBaTh CO CTPYKTYpaMU OJTHUX U Te€X K€ pe-
LENTOPHBIX KOMIUIEKCOB. IMEHHO 3TO 00CTOSTENBCTBO OOBACHIET HEPEAKO OT
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CYTCTBHE KOppeJsiiuu MexKay coiep:kanueM Tex wmian uHbIx K n
KJIMHUYECKHUMH OCOOCHHOCTAMH TEYEHHMANATOJIOIMYECKOro mnpouecca. B
PABHOI CTENEHH 3TO OTHOCHUTCH U K BO3MOKHOMY OTCYTCTBHIO KOppeasiliuU
mexayyposusmu LK u s¢dexruBHocThI0O Tepanuu. CTaHOBUTCH Bce 0oJiee
OYeBHM/IHBIM, YTO OPMEHTALMS TOJIBKO Ha y:Ke xopowo usBecTtHbie IIK moxer
HE 0TPAXKATHh HCTUHHOI'0 COCTOSIHUSI HMTOKUHOBOM peryJsiiuu, 0CO0EHHO eCJIH
yuyecTb, 4YTO B MNOAABJIAKIIEM OOJbIIMHCTBE cJiaydaeB omnpeaeneHue IK
OrPAHMYEHO JHMIIb HECKOJIbKUMHM U3 HHUX.

Hutoxkunbl cyononyasiuuii CD4+ T-kiaeTok

Honyasiuuo T-xeamepoB (Tx) MOkHO pa3geJuTb HapasJIM4YHbIe
cyonony/sinMu B 3aBHCHUMOCTH 0T cekpeTtupyembix umMu LK. Tx0 cekperupyror
IL-2-5, INF-y, CSF-GM u cnocoonbl nudpepennupoBarsesa B Tx1 nam Tx2.
Tx1 y4yacTBylOT B pomeccax KJIeTOYHOI0 HMMMYHHUTETa, AKTHBHPYIOT
makpodaru, npoayuupywt IL-2 u -3, INF-y u CSF-GM. Tx2cnoco6cTBYIOT
cunte3y anturtea (AT) B-kiaerkamu, cekperupyror IL-4-6, I1L-10, I1L-13. LK,
npoayuupyemsie Tx1 u Tx2.

B 3aBucuMOCTH OT TOrO, ¢ KAKMMHU KJIeTKaMH B3aumonaencrsyer Al' Ha
PaHHell cTagMu WMMYHHOIO0 OTBeTa - ¢ MakpodgaramMu, NpOAYyUHMPYIOIIMMH
IL-12, nim ¢ T-kiaeTrkamu, cekperupywomumu |L-4, - onpenensiercs xapakrep
orBera: TX1 waum Tx2. Hapymenue 6ananca LIK-nponyuupyrouei
aktuBHocTn Tx1 wm TX2 wurpaer 3HAYUTEJIBHYIOPOJIb B Pa3BUTHH
ayTOMMMYHHBIX COCTOSIHMIA, XPOHM3AUH " NporpeccupoBaHNH
BOCNIAJIMTEJNbHBIX 3a0oseBanuid. Hanpumep, ecam npm unHeKuuAax,
BbI3BAHHBIX BHYTPHKJETOYHBIMH MHKPOOPraHU3MAMHM M  BHpPYCaMH,
NPOM30iiIeT NMepPeKJIIYeHHe KJIETOYHOI0 MMMYHHUTETa HA T'yMOPAJbHbIH, TO
OyaeT HA0MKOAATHCS OCJIOKHEHUE TeYeHHS.

[MTOKMHBI ¥ MMMYHHBIH OTBeT NPH HH(PEKIMOHHLIX 3a00J/1eBa-
HUAX

Ilpy nmomagaHMM MHKPOOPraHM3MOB AKTHBHPYETCH aJbTePHATHBHBII
NMyTh aKTHBaAUMHM cuUcTeMbl KoMIiuiemMeHTa. Heurtpoduasl um maxkpodarm,
YIQISKT MNaToreHbl ¢ noMoumbl ¢arouuro3a. B  Mecre wunHpexunu
CEKPETHPYIOTCH MEAUATOPbI BOCHAJICHHUS, KOTOPbIE¢ JOKAJIbHO AKTHBHPYIOT
ykcnpeccuto  Mmosekya aaresmm  (ICAM-1, VCAM-1, E-cerektnHa u
L-cesileKTHHA) KPOBEHOCHBIX COCYIO0B H 00ecHeYMBAKOT AAre3ul0 U IUIOTHOE
CBA3bIBAaHME HENTPOPHIOB M AKTHUBMPOBAHHOIO JHAOTeausl. B orBer Ha
JAelicTBHE TaKHMX XeMoaTTpakTaHToB, kak IL-8 u MIP-1la, HeiiTpoduibl
NPOHNKAKT B NMPOCTPAHCTBO MEXKAY IHIAOTEJNHAIBHBIMH KJIETKAMH COCYAO0B
(nmamene3). XeMO0aTTPaAKTAHThI (POPMUPYHT B TKAHU TPAAMEHT KOHILEH-
Tpauuu. AKTHBMPOBAHHbIC HEHTPO(PUJIBI MUTPUPYIOT BI0Jb ITOI0 FPAAHEHTA
10 MecTa HH(eKIuH, rie OHM Pa3pylIalT MaTOreH.

Hekoropble  makpodaru, Ha3piBaeMble  Pe3WJICHTHBIMH  WJIH
(pMKCHPOBAHHBIMH, NOCTOSIHHO HAXOAATCH B TKAHSAX, Apyrue MUIPUPYHOT U3
KPOBOTOKA. AKTHBAaUMsl  Pa3jJMYHBIMM  MeAWATOPAMM  CHOCOOCTBYeET
YHHUYTOKEHUI0 matoreHoB  makpodaramu. INF-y,  mpoayumpyembii
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O0akTepuii, BBI3BIBAKT TI'HNEPAKTHUBALNI) MakKpodaroB, NPUBOAAIIYH K
cexkpenun nposocnagureabHbix LK - IL-1, IL-6 m TNF-a, u ycuaenuro
(paroumnrosa.

IIpu permuimkanuu BHpyca B KJeTKe, ABycnupajdbHass BupycHas PHK
unayuupyer npoaykumw IFN-a m -p. tu LK oxa3piBaoT pasinyHble
3¢ PexTnl HAa npoaykuuio |IFN-Y n BbI3BIBAaIOT NpeKkpaleHue cuHTe3a 0ejika B
UH(PUIHPOBAHHON KJeTKe, TeM CaMbIM He J0NMYCKas MPOAYKIHMI0 BHPYCHBIX
oeaxoB. |IFN- a u -P cnocodcrByror aktuBanun NK-kierok, paspymammmx
HH(PUUMPOBAHHBbIE KJETKH € NMOMOIIBI0 CHENHAJbHBIX 0€JIKOB, TAKHX KaK
neppopuH 4 mnporeadbl rpan3umbl. IIpm cekpeunu B HeNmoCpPeACTBEHHOM
01M30cTH OT MHGUUMPOBAHHOM KJIETKHM, Nep(opuH o0paszyer mopbl B ee
MeM0OpaHe, CKBO3b KOTOpPbIe I'PAH3MMBbI NMONAJAAIOT B KJIETKY M HHAYUHPYIOT
anonTo3. JTO MPOUCXOAUT IyTEeM PpacHIeIUIeHUs] Kacna3, B O0CO0CHHOCTH
Kacnasbl-3, KOTOpasi, B CBOI0 o4epenb, aktusupyer JIH- Kasy. tor depment
Bbi3bIBaeT Aerpaganui JAHK, uHAyuMpywIIylw anmonroTHyecKue KacCKaabl.
I'pan3zum B Tak:ke pacuienisieT BHyTPHKJIETOYHbBIH 0e10k Bid, mox nelicrBuem
KoToporo 6ejixkn Bax m Bak noBbIanT NPOHUIIAeMOCTh MUTOXOHAPHATIBLHOM
MeMOpaHbl. JTO NPHBOAUT K BbIxoay uuroxpoma C u 00pa3oBaHHIO
Kacna3sbi-9.

LHUTOKMHBI U IPHOOPETEHHbIN UMMYHUTET

Ecan akTHBHOCTH BPOKICHHOI0O HMMYHHMTETa He JOCTATOYHO ISl
JIMMHUHUPOBaHUsA natoreHa, Al'-npe3entupyromue kietku (AIIK), ocobenno
AEHIPUTHBIC, 3aXBATHIBAIOT NATOreH M MUTPHPYWT K mnepudeprnyecKkuM
JUMGONAHBIM TKAHAM, TIJe AKTUBHPYWT JUMGOUMTHBI M HWHUHIHUPYIOT
aJaNTUBHbIA MMMYHHBIH OTBeT. BaxHbIM JTanom akruBanum T-kieTok
SIBJIAETCH UHAYKIUS IKCIPeccun 0eJIKOB KJIETOYHOM MOBEPXHOCTH, H3BECTHBIX
KAK KOCTHUMYJISATOPHbIC JHraHAbl M MOJeKyJdbl. K TakoBbIM OTHOCATCHA
B7.1/CD80 u B7.2/CD86. Hekoropble BHYTPHKJIETOYHbIE MATOreHbI MOIYT
HHAYUUPOBATH cekpeunio IL- 12 neHApPUTHBIMM KJeTKAMHU M Makpodaramm.
IL-12 cmoco6cTBYeT akTHBauuu Tx1, koTopbie, B CBOIO oUepeab, MPOAYUHPYIOT
IL-2, IFN-Y u TNF-P, aktuBupyoT untorokcudeckue T-kjeTku u makpodaru,
UIrpPasi Ba)XHYI0 POJb B HMMYHHOM OTBeTe HAa BHPYCHYK M [JPYrylo
BHYTpUKJIeTOuUHYI0 uHpekuuio. Tx1 Takike cekperupywt IL-3 u GM- CSF,
CTUMYJIMPYS KOCTHBIH MO3TI K NPOAYKIUH 00/IBIIOr0 KOJUYECTBA JeHKOIUTOB.

C apyroii croponbl, akTuBupoBanubie IL-4 Tx2, cekperupyror 1L-4-6,
IL-10 m IL-13, xoropble cTumyaupywT npoaykuuio AT B-kiaerkamu. AT mu
AKTHBMPOBAaHHbIe JUM(POUUTHI MHUIPUPYHT K MeCTy HH(pEeKIUun s
JIMMHMHAIMU NAaTOreHa. OHM HEUTPATM3YIOT TOKCUHBI M ONCOHM3MPYHOT Al
njas  odseryenuss ¢arouurosza. Tx axkTUBHPYHOT Makpodarv, NOBbIIIAS
3¢ GeKTUBHOCTH paspylieHHsi (PAarouMTHPOBAHHBIX NATOI€HOB, 0COOCHHO TeX,
KOTOpPbIe YCTOHYHUBBHI K IeCTPYKIUHU B GaroanzocoMmax.

[IMTOKUHBI U BOCIIAJIEHUE

MexaHu3M mpouecca BOCHAJIEHHMS] COCTOMT M3 HeCKOJbKHX 3Tanos. Ha
TPeTheM, 3aKJIIYUTEIbHOM 3Tale HA MOBEPXHOCTH IHAOTEIHAIbHBIX KJETOK,
HA BHYTPEHHEHl CTeHKe KANWLISIPOB, aKTUBHUPYIOTCH MOJIeKYJabl aare3un (E-u
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KOJMYECTBOM MeAUATOPOB BOCHAJEHUNl. AKTUBUPOBAHHBbIE MakKpodaru Hu
JIEHKOUMUTBI ceKpeTHPYT nposocnaanrtenbuble LK, takue kak TNF-a, I1L-6,
IL-1, xe- MmokuHnsI (I1L-8). ITn HK HupkyJIupy0T B KPOBOTOKE M CTUMYJIUPYIOT
ceKpeurio 0ejIKoB ocTpol (a3bl, Hanpumep, C-peaktuBHoro oeiaka (CPBb,
CEP). B HopMme BocniajieHHe 04eHb TOHKO peryaupyercs LK, nposiBasirommumu
Kak npopocnajntedbHble cBoiicTBa (IFN-y, 1L-12), Tak 1 1elicTBYIOIIHMH KaK
OTpUIaTeJIbHbIE PeryasaTopbl, HHruoupys Bocnajgenue (IL-10). Ora TouHasn
peryJsiiusi OYeHb Ba)KHA VIS NpPeJOTBPallleHHs] OOIIMPHOr0 pa3pyllieHUs
Tkauu. Ecau aredHT, BbI3BaBIIMHA BOCHAJIEeHHE, He Yyaajasiercss, TO
BOCHAJIMTEIbHBII  MNpouecc MNPOIOJKAETCS, CTAHOBUTCH XPOHMYECKHUM,
NpUBOASl K 3HAYUTENbHOMY pa3pylieHnio Tkanu. K BocnajaurTeabHBbIM
3a00/1eBAaHUSIM OTHOCATCSH peBMATOUAHBIN apTpuT (PA), paccesiHHBbIN CKJIepo3,
BOCHAJIUTE/IbHBbIE 3200/1eBaHNsI KUIIEYHUKA, NIcopua3, actMa u ap. Tsokesbie
CHCTeMHbIe MH(EeKIUN MOTYT MPUBOAUTH K PA3BUTHIO CHHAPOMA OCTPOM JbI-
XaTeJbHOI HeI0CTATOYHOCTH (ARDS), HIOKY, MOJTHOPTaHHOM
HEI0CTATOYHOCTH. Takoil HM30BLITOYHBII BOCHAJIMTEbHBIIA OTBET SBJSETCHA
CHH/POMOM CHCTEeMHOI BocnajauTteabHoi peaknuu (CCBP).

LM TOKMHBI U CEPAEYHO-COCYTUCTHIE 3a00/1eBAHUA

IL-6, Tak ke kak |L-1, uHMHUMpPYeT cUHTe3 0eaKOB OCTPOW (a3bl.
IHoBbimenne ypoBHeii |L-1 u -6 accoumupyercsi ¢ NIOBTOPHbIMM KOPOHAPHBIMH
coopiTusiME 'y OoabHbIXx UBC. B psize MHOIrOYHCIEHHBIX MCCJIET0BAHMH
NMOKa3aHO, 4YTO TOBbINIEHHbIH YypoBeHb |IL-6 wumeer Oojiee BaxkHoe
NMPOrHOCTHYECKOEe 3HaueHHe Mo cpaBHenuio ¢ hsCPB jmus  pa3BuTus
CePACYHO-COCYAUCTOM CMEPTH M APYTUX KAPAUOBACKYJIAPHBIX OCJI0KHEHUH. Y
00abHBIX OKC oTMeuasioch 10cTOBEPHOE NMOBbIMeHne ypoBHeii 1L-1, -4 u -10
0 CPAaBHEHMIO €O 3A0poBbIMH JuuaMu. QOQOHApYyKeHO CyLIeCTBEHHOe
noBblinieHue ypoBHei 1L-2, -4, -6, -12 u -18 y 6oabubix UBC no cpaBHeHn10 O
310POBBLIMHM JIMIIAMH, NPUYeM YpoBeHb |L-6 ObLi emie BbIllie Y MALIMEHTOB €
NM. TNFa o6aagaer B  OCHOBHOM  HMMYHOMOAYJUPYOIIMM |
NPOBOCHAINTENbHBbIM JeiicTBHeM. KoHnlenTpanusa mup- kyJjaupymwoiero TNFa
00BbIYHO OYeHb HM3KA, OJJHAKO pe3K0 Bo3pacTaeTr (MakcumMyM 3a 1,5 yaca) npu
BO3HMKHOBeHMH ocTpoii cutyauuu. Omnpenenenue ypoBueii TNFa u IL-6
UIPaeT HEMAJOBAKHYK POJb B [JHATHOCTHKE 3aCTOMHON cepAeYHOi
HEJO0CTATOYHOCTH.

[uToKkuHBI U ayTOMMMYHHbBIE 3a001eBanus (AU3)

I'1aBHBIM B BO3HMKHOBeHUM U pa3putun AU3 saBiasieTcs pacno3HaBaHue
COOCTBEHHBIX CTPYKTYP OPraHM3Ma MMMYHOKOMIIETEHTHBIMHU KJIETKAMH U HX
nocJeywmasi aKTuBauus, mnpoaudepannuss M HHIYKOUS BOCHAJICHUS.
Boabmass 4actb JauM@onHMTOB, HaNpaBJeHHBIX K co0cTBeHHbIM Al
YIQJISIIOTCA B THMYCe B pe3yJibTaTe anonro3a, H0 HEKOTOpble H30erarT 3TOro
npouecca M HaxoAuaTcss B mnepudepudeckod auMparnyeckoid TKaHu. B
0OJBIIMHCTBE CJIy4aeB OHM OCTAKTCH HANBHBIMH, HEAKTHBHUPOBAHHBIMM.
Omnako ecau moaxoasamuii cod0ctBeHHbld Al'  Oymer mpeacrasiieH
cneuuuueckoii AIIK, moxker Hauyarbecs ayroarpeccuBHasi peakuusi. Ilpu
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nanueHToB ¢ 0ose3Hb0 bexuera. Ilpu 0osesnu I'peiiBca mosiBiieHue ayToAT
aCCOLMUPOBAHO € NMOBBILIEHHOW Mpoaykuueii pacrsopumoro CD30.

CywmecTBylOT JaHHbIC, 4TO pa3BuTHI0 AN3, Takux Kak paccesiHHbIN
CKJIepo3, caxapHblii (uadet I Tuma u aAp., cnocodcTBYOT TX1, M 4YTO B HEKOTO-
PBIX CJIY4YasiX CHUKEHUEe UX 0TBeTa WIHN NepeK/IyeHue oTBeTa Ha Tx2 mMoxer
ocs1a0uTh 3a001eBanue. OJHAKO M3BECTHO MHOKECTBO HCKJIIOYEHHI: JaHHbIE O
nporuBopeunBbiX dPppexrax IFN-y (uurokmna Tx1) nam o AU3, magyumpo-
BaHHbIX Tx2. Pe3yabTarhl H3MepeHNl YPOBHEl XeMOKHHOB ewie 0oJiee yCJI0K-
HAKT KapTHHY, T.K. npu MHorux AM3 oanHoBpemenHo yBeaudeHbl u Txl
(MIG/CXCLY9), m Tx2 (TARC/CCL17 m MDC/CCL22) xemoTakcm4yeckKue
(akropsl.

Mpunsaro cuntath, uro LK, ocobenno TNF-a m IFN-a/p, siBasiiores
HeoOXomuMbIMHM jieMeHTamMu  pa3Butuss AWN3. Onpenenenne TNF-a B
natoreHese PA u tepanust antaronucramu 31oro LK ¢ ycnexom ncnosib3yercst
B nMMyHoTepanun. |FN-a/p urparT ocHOBHYI0 POJIb IPH CUCTEMHOI KPacHOM
Bosryanke (CKB). Muorue 0esiku cemeiictB TNF u ero penenropa nposiBasiior
NpOBOCHIAJINTE/IbHbIE CBOWCTBA B Mpolecce AKTHBANMM HMMYHUTETa W
YYACTBYIOT B NATOTeHHBIX 3 pekTax, HaOa0gaembix npu AN3.

beakn cemeiictBa TNF-R, Takue, kak TNF-RI u II, CD134 (OX40) u
CD137 (4-1BB) uim ux JIMraHbl MOTYT ObITh MUIIIEHSIMH PA3JINYHBIX ATEHTOB,
KOTOpbI¢ OBUIM CHEHHAJBHO Pa3padoTaHbl I CHHKEHHS KJIMHHYECKHX
nposijienuii. AU3. JlaHHble MOKJIMHMYECKUX HCCIAEI0BAHUN, OCOOEHHO C
ucnosib3oBanueM I NF- 6J10kaapl, CHOCOOCTBOBAJIN NMPOBEICHUI0 KIUHUYECKUX
HUCIBITAHUN Y NAIHEHTOB C PACCESIHHBIM CKJIepo3oM u PA.

Numemusi u penepdys3usi. 'mnore3sl pasBuTus (CBOOOIHOPAAMKAIbLHAS
THIIOTE3a; THIOTE3a MOBPEKICHHs, CBA3AHHAsA ¢ meperpyskoii Ca’'; runmoresa)
MOBPEXKIACHUA B CBS3H ¢ moTepe (pocPounuaoB u3 capKoJeMMbI

HemnosiHoe mOHMMaHHEe TOHKHX MEXaHHU3MOB HIIEMHYECKOTrONOBpeIK/e-
HHS, OTCYTCTBHEHANEKHBIXKIUHUYECKUX
KpPUTepHEeBOLEHKUOCOOEHHOCTelineMuunupe- neppy3mu W OTCYTCTBHE
3¢ PeKTUBHOIO JieYeHHUs] SBJIAKTCH OAHUMHM H3 OCHOBHBIX BbI3OBOB JUIsl
KJIMHUIUCTOB U HcCCaea0BaTe el NP M3yYeHMH MOCTHIIEMHUYECKOro pemnep-
(y3u- oHHOro moBpekIeHUs] TOJTOBHOro mo3ra. Tem He MeHee, HECKOJIbKO
AECATHJIETHH IOCTOSIHHO MPOJO/IKAKIIUXCA HCCIACI0BAHUN YBEHYAJIHUCh
ONpeJeJIéHHBIM  yCIIEXOM, 4YTO IO3BOJIMJIO NPEMI0KHTh KOHKPETHbIE
HanpasJieHUsl Je4de- HuA.BroxkeBpems,monckdo1ee’IpPeKTHBHBIXMETO10B
OLICHKHU M 0oJiee ri1y0OKOro NOHUMAaHMS MOJIEKYJIAPHbBIX U KJIETOYHbIX 0TBETOB
Ha penep@y3uro MO-MpexHeMY 0OCTaéT-
caBakHbIM.BaTromcMmbiciie, T/ITTonbkOIPUOTBOPsSiET ABepPb MJIA  HM3YYCHUA
MOKA ellé HeM3BEeCTHBIX MEXaHU3MOB MOBPEXKACHUA I0JJOBHOI0 Mo3ra npu UN
unpu penepdy3un. JlaabHeillnee H3y4YeHHMEe MHOI000Pa3HBIX KACKaIHbBIX
MEXaHM3MOB HMIIEMHYECKOro pe- mnepy3uoHHOr0 mNOBpexAeHUA Oyaer
CIOCOOCTBOBATH 3HAYUTEJIBHOMY YJIYYIICHHUIO JTeYCHUSIUHCYJIbTA.

Hepeopanbubiii mHCYJALT (L{U) siBJsIeTCS BTOPO# 110 YacTOTE MPUYUHOM
cvment™ R Mune. Inenmmamaraerca. urn r anvscanmue 20) meT RemencTrRue
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paru4ecKuM WJIM HIIEMHUYECKHM, MPH 3TOM OOJBIIMHCTBO HHCYJbTOB
NMPOUCXOAUT BCJEACTBHE HAPYUICHUANOCTYIUICHHSI KPOBH B ONpeae ¢HHbIN
Y4aCTOK rosioBHoro mosra. TpomoOonurnuyeckas tepanus (TJIT) TkaneBbIM
aKTHBATOPOM IuIa3MuHOreHa (tPA) HMBO3MOXKHO MeXaHHYeCKoOe yaajieHue
TPpOMOAa [JIs1 BOCCTAHOBJICHUSI KPOBOTOKA HABIAKTCH 3PPEeKTUBHBIMU
HANPaBJICHUSIMHU JIeYEeHHUS] UIIEeMUYecKOoro uucyjabra (M), yMeHbIIal0 MU
pa3mepsbl HH(papKTa 7 YAYYIIAIUMHA KIANHUYECKUUHUC-
X01.0O1HAKO,peKAaHATU3AUSTHEABJISICTCS a0COJIIOTHO 0e3omacHoii, "
nocJjiepenepdy- 3M0HHOE KPOBOU3JIHUSIHHE ABJISACTCH NOKA3aHHBIM (PaKTOpPOM
pucka TJIT win TpoMOOIKCTPAKIUM, U €r0 pa3BUTHE 0ojiee YeM HUBEJIHPYET
NMOJIOKUTENbHBIA 3¢ pexTTpoMOOIN3nca. Mexanu3m  TpaHchopmanuu
HIIEMHUYECKOro0 04Yara B TIeMOPPAarMyecKMid o4yar MOXKeT ObITh CBSI3aH C
NMOBPEKACHHEM HECKOJIbKHX CTPYKTYpPHbIXdJIeMeH- ToBI'Jba. B nonosinenue k
KPOBOM3JIMAHMIO Y 4YacTH MNANMEHTOB, HECMOTPA Ha BOCCTAHOBJICHHUE
nepe0pajibHOr0 KPOBOTOKA MOCJ€e YCHEeIIHOW MeINKAMEHTO3HON WIH
MEXaHUYECKOM peKaHaJIu3aluu, He Ha0IAaeTcsi KJIN- HHYECKOro
yayumenusi. OTcyrcTBue yay4yllleHUs] WIH JaKe yXyAlIIeHHe M COCTABJISAET
napagoKcajJbHbIil OoTpULATENbHbIA 3¢ deKT penepdy3ur, KOTOPBIA MOKeET
ObITh 0003Ha4YeH Kak penepdy3n- OHHoe moBpexaeHue. Penmepdysmonnoe
NMOBPEKACHNE PACCMATPUBACTCH KAK OMOXMMHYECKUI KaCcKal, NPUBOASLINIA K
AaJb- HelillleMy MOBPeKIeHUI0 HIIEMU3HPOBAHHOM 00/1aCTH I'OJIOBHOI'0 MO03ra,
NMPOTEKAKIIUKA OJHOBPEMEHHO ¢ PpeKaHAJM3alMed M HUBCJUPYIOIIMH eé
moJI0)KUTeNbHbIE 3P dekThl. 'eMopparuueckas TpaHchopMaLMs TAKKE MOKET
paccMaTpuBaTbCl KaK BapHMaHT peneppy3HOHHOI0 NOBPEKACHUHA, HO
MEXaHM3MBbl Pa3sBUTHUSA JTHX JABYX CHHIAPOMOB MOIYT Pa3jiHM4aTbCsd, U ellé
MOJIHOCTBIO HE SICHBI.

Pexkananu3zanus u penepdysus

Pexanajiu3anusi onpenessieTcsi KaK BOCCTAHOBJICHHE NMPOXOAUMOCTH H
KPOBOTOKA B OKKJIO3UPOBAHHOM
apTepuu,BTOBpeMsKaKpenepdysusionpeaesiercakak BOCCTAHOBJICHHE
KPOBOTOKAa B MHMKPOUUPKYJIATOPHOM pycjie aprepud, B KOTOPOM BOC-
CTAHOBJICHBI NPOXOAUMOCTb U KPOBOTOK. IlosiHas pekaHa/u3anus He Bceraa
CONPOBOXKAAETCH penepdy3ue, COCTOSIHME, KOTOPOe Ha3bIBaeTCd Kak
«sfBJICHHE He€ BOCCTAHOBJICHHOI0 KpoOBOTOKa». IIpomsirocTpupoBath
pa3IMuus MeEXKAY peKaHajau3aumedl u penepdy3sued MOKHOHA IpPUMepax
KJIMHUYECKUX Ha0/aoaeHuil ¢ pa3HbiM ucxoaom mociae TJIT tPA. Y uacru
0oabHbIX (24,8-27,0%) 4epe3 24 uaca mocae TJT tPA 0ObLI0 0TMeueHO
yJay4lleHHe COCTOSIHHMS M0 IIKaJie MHCYJIbTa HanuoHaab - HOro MHCTHUTYyTA
3nopoBbsi (NIHSS) 6os1ee yuem Ha 10 6aa0B. B mporuBomoaoxkuocTh, Christou
U COABT. OTMETHJIN, 4TO Y 32% 001bHBIX, KOTOPbIe Moayunin B/B TJIT tPA, uy
KOTOPbIX PpeKaHaju3auusi ObLIa  NOATBEP:KIAEHA  TPAHCKPAHHAJBHOM
nonmieporpadpueir (TK/), He ObLI0 yayyllleHHusT HEBPOJOruYecKoi
CUMNTOMATHKH, a2 Y 15% OO0JABHBIX € BOCCTAHOBJIEHHOW NPOXOIAMMOCTBIO
aprepuu oTMevasioch yxyamenue no mkajge NIHSS na 4 6anaa u O6osee. B
3TUXHAOJIIOAEHUAX HECOOTBETCTBHE MEXKAY PEeKaHAJIU3ANUEH U KIUNHHUYECKUM
HCXOIOM MOKET ObITh O00YCJIOBJIEHO HENOJHOH pemnepdys3ueil, TO eCTb He
BOCCTAHOBJICHUEM MHKPOUHUPKYJIALUMHA, HECMOTPS HAa PeKaHAJIM3ALMIO.
IIpsimoe cBHAECTENBCTBO 0 HapylleHMH penepdy3uu ObLIO MOJTYYEHO B
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HCCJIEAOBAHUAX C HCIOJb30BAHHEM YIVIEPOAHBIX H  (UIyOpeCUEeHT-HbIX
BHYTPHMCOCYIMCTBHIX METOK ObLJI0 MOKA3aHO, YTO, HECMOTPS HA PEKAHATU3ALUI0
cpeaHell MO3roBoil apre- puu, penepdys3uss He BOCCTAHABJIMBAJIACD.
Bo3Mo:kHBIE MeXaHM3MBbI YXYAILLICHUS penepPpy3ur MOIyT BKIKOYATH Cy:KeHHE
KANWLISIPHOTO Pyciaa, COAaBJeHHMe H3BHE IMPOCBeTa C€OCyJa HAO0yXIIUMH
OTPOCTKAMH aCTPOLIUTOB, BHYTPHMCOCYIHMCTBIE CKOILICHM S
IPUTPOUMTOB,JICHKOUMTOBUTPOMOOUTOB.KpOMe 3TOro, 3HaYeHue uMeer
noBbilieHUe NMpoHuuaeMocTy I'Iba, yTo NPUBOANT K aKTHBALUM TKAHEBOI'O
(pakTopa c¢ orioxkeHueMm GUOPHHA M OKKJIKO3MEH MHMKPOUHPKYJIATOPHOIO
pycjia H IpPOAOJKAIOLIEeCs COKpPalllecHHe NEePUIUTOB, HECMOTPH Ha
BOCCTAHOBJICHHE IPOXOAUMOCTH M KpoBOoTOKa B aprepuu. Ha puc. 1
NpHUBeIeHbIBO3MOKHbICKII0YeBbIeMeXaHU3- MBbI,IIPUBOASIIINE K
HapyueHupeneppy3um.

OCHOBHBIECOOBITUSIIPUMIIIEMMUTOJIOBHOTOMO3ra npenepdy3un

HecmoTpsi Ha TO, YTO A0 CHX NOP OCHOBHbIe NYTH M MEXaHW3MBbI,
NPUBOASANINAE K PA3BUTHI0O MIIEMHUYECKOTr0 KACKaJaa U MHPAPKTA TOJOBHOI0
MO03ra, He BIIOJIHE SICHbI, MOKHO OTMETUTh, YTO MHOT'HE 3BeHbSI HIIIEMHYECKOT 0
KAaCKaJa BHOCAT BKJaJl B HapyumeHue penedysnu. HeckobKo Kio4eBbIX
HAOJII0ICHU, CHAeJAHHBIX BO BpeMsi uileMuHd U penepdy3um, MO3BOJIUIN
NPOJINTH CBET HA CJIOKHbIE MATOOMOXHMMHYECKHE TMPOLECChl, BKJINYAKOIIUE
Napa/uieJIbHO MPOTEKAKIINEe MHOKECTBEHHbIe, He 3aBHMCHMBbIe JIPYyr OT Apyra
peakuuuc npsiMo ¥ Oo0paTHOW CBA3LI0O U B3aUMHLIM BJjusiHueMm. Mmemus,
pa3BUBasiCcCb N0 BpPeMEHH IepPBOH, NPHUBOAMT K OBICTPOH YyTpaTe BbI-
COKOJIHEPreTHYeCKUX BellecTB, B INEPBYIO odepenb aaeHo3mHTpudochara
(AT®), 4YT0 CONMPOBOKAAETCA JAenojsipu3anmueid MeMOpPaH  KJETOK,
BHYTPHMKJICETOYHBIM HAKOIICHHEM KaJbIUA U JUI0JAN30M. Bo Bpems: nmemun
00JIb1I0C KOJIMYECTBO JUMOJIUTHYECKUX NPOAYKTOB MpPeBPallleHUs] HAXOAUTCH
B HEAaKTHBHOM cocTosiHuHM. OmHako, npu penepdy3uu M3 HHX 00pasyercs
cy0ocTpaTr sl peakuuil ¢ KHCJIOPOAOM, YTO NPHUBOAUT K H30BITOYHOMY
o0pasoBaHuI0 akTUBHBIX Gopm kucaopoga — ADK. Takxke Ha 0UYeHb PAHHUX
ranax uuemMusi U penepdy3usi NPUBOIAT K MOSBJICHUI0 MOP(OI0rnuecKux
U3MEHeHUuil HelpoHOB ¢ o00pa3oBaHHEM MHUKPOBaKYyoJeili B IUTO30Je€.
MuKkpoBaKyoJH BO3HUKAIOT y:Ke 4yepe3 15 MuUHYT nocJie penepdy3un B 0000
YA3BUMbBIX HeiipoHax (mupaMuanblie KjeTtku objgactu CAj runmokamma,
nupaMu/Hble KJIeTKku 3 U 5 ciioeB kopbl U KieTku Ilypkunbe). Ilo3gnee, Bo
BpeMsl  NOCTHIIEeMHYe- CKoHMpemnep(y3MMB IOBPEXKICHHBIX HEHPOHAX
3HAYHMTEJIbHO CHHKAETCHA CHHTe3 0ejikoB. B mocjienyromem, Ha NMPOTSKEHUU
yacoB M JHeil, HapymieHue ['9ba, NUTOTOKCHYHOCTH W BOCHAJIHNTEIbHAA
peakuuss  CyMMHPYACb  MOIYT  NPUBOAMTH K  reMopparuvyeckoi

TpaHc(OPMAINMU B 30HEe HILIEMHUYECKOT0 MOBPEKICHUS.

Ha panHunx 3Tanax uieMn4yecKoro npoiecca Tak:ke Ha0aroaaeTcs
H30bITOYHOE BHICBOOOKIEHHE BO30YKIAIOIINX HEHPOTPAHCMHUTTEPOB.
Jenmonsipuzauus u 2+

BX0J1 HOHOB Cas KJ€TKY, BbI3BAHHbI¢ HIIEMUYICCKUM IMPOUECCOM, IPUBOJIAT K
BLICBOﬁO)KI[eHI/IlO 00JIbIINX KOJINYECTB
3KCaﬁTOTOKCHqeCKOFOHeﬁpOTpaCMHTTepa— riyramarta. B JOIMOJIHCHHC,
apaxmaoHoBasg KHC/I0Ta H HNPOAYKTbBI INEPEKHCHOI0 OKHCICHHUA JHUIIHNI0B
NpeNnATCTBYIOT OﬁpaTHOMy 3axBarty rjiayramMara. B cBsi3zu ¢ TEM, 4YTO Cpa3y
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MHYECKOr0 Mpouecca, 0JHAKO B KIMHHUYECKUX HCCJIeJOBAHMSAX HUX 3alMTHOE
JAelcTBHE  He ObLI10 MOATBEPK/IACHO. BaxHbiM
SIBJISICT-

CAMTO,9TOBOBpemMspenepdy3unHeObLIIONOKA3aHO  CTOMKOI0  NMOBBINICHUSA
YPOBHSI BHEKJIETOYHOro riayramara. bosgee 4yem 10Tm JeTHHil onbIT
JKCNEPUMEHTAJBHBIX M  KJIMHAYECKHX  HCCJIEeJOBAHMIA  AHTArOHUCTOB
rJIyTaMaTa nmo3BoJisieT 0TMETUThb, YTO:

(1) >pdexTNBHOE IPUMEHEHHEe AHTATOHUCTOB IJIyTaMaTa, MPpH KOTOPOM
OHM CMOIYT BJIMATH HA KJIMHUYECKUI UCXO0/1, IBJISIETCSH /IeJIOM Oyayluero, u

(2) penepdy3usi, BeposTHO, YMEHBIIAET H3OBITOYHOE COJAEPKAHME
JIKCANTO- TOKCMHOB, TEM CAMBIM JleJIasi IPUMEHEHNEe AHTATOHUCTOB IJIyTaMAaTAa
nocje penepdy3un cnopHbiM. B TO ke Bpemsi, uMeercsi 0CTATOYHO
JA0KA3aTeJIbCTB, 4To U30BITOK IKCAUTOTOKCHYECKHUX NMPOXYKTOB
HENMOCPEACTBEHHO M CHJIBHO BJIMsieT HA H30bITOYHOe oOpaszoBanue ADPK Bo
BpeMs penepdy3uu.

OxkucauTeabHbIN CTPeECC

MuTOXOHAPUH  SIBJASIOTCA  BAa)KHBIMHM  OPraHe/UIaMH  KJIETKH,
PeryJiMpyrounuMi JHEPreTu4ecKuidi MeTadou3M sl NMOJAEePKAHUS OYeHb
BBICOKHX JHeEpreTn4e - CKUX MOTPeOHOCTEeH KJIETOK roJoBHOro mosra. Ilpu
OOBIYHBIX  (PU3MOJOTHYECKHX  YCJOBUSIX  MHUTOXOHAPHM  TMOCTOSTHHO
Bbipa0daTbiBalOT A®K, BKJIWYAA CYNEPOKCHAHbIE AHMOHBI H IMEPEKUCH
Bomopoaa (H O ), koropblie 3aTeM HEHTPATUZYHTCH CYNEPOKCHA THCMYTa30i
(COO), rayratuon mnepoxcuaaszon (I'll), karamazod W APYyrUMHU AHTHOK-
CHIAHTAMH, UMEKIIMMH MOJEKYJY MAJbIX pPa3MepoB, BKJIKYAS IIYyTaTHOH
(I'JI), ac- kop- OMHOBYI0 KHUCJIOTY U ajb(a-Tokodepos. Bo Bpems peneppy3uu
NnocJjie MIEeMUN B MUTOXOHJAPHUSX 00pa3yercs M30bITOUYHOEe KoJn41ecTBO ADK,
YTO MNPUBOJMT K OBICTPOMY HCTOLIEHMI) JIHIOTEHHBIX AHTHOKHAAHTHBIX
pe3epBoB. N30bITOok APK HenmocpeacTBEHHO NMPUBOJAUT K OKHCJIAUTEIbHOMY
NMOBPEKICHNUI0 TAKAX BHYTPUKJIETOYHBIX MAKPOMOJIEKYJI, KAK 0eJIKH, HyKJIe-
HHOBbIE KHMCJOTHI M JHUIHUABI C MOCTACAYIOIIMM HAa0y- XaHHMeM MHUTOXOHAPHI,
noBpe:kaeHneM KiIeTkdu U e€ rudeablo. KocBenno, A®K npuBogsar k
ucromennw COJl, onHoi u3 GyHKIUiIl KOTOPOH sBJsAETCA OJIOKHPOBAaHHME HA
MOJIEKYJSIPHOM YPOBHE AamonTo- THYEeCKOro IyTH Trulejid KJIeTKH MpH
nepedOpanbHOl HieMun U penepdys3un. IIpu BKIOUYEeHNH reHAa Yea0BeYeCKOo
CuZn - CO/l B HelipoHBI TPAHCTeHHBIX MbIIlIE, MOC/JIeIHUE BCJEICTBHE
m30bITOYHOro cuHTe3a CuZn-COJ/l'cTaHOBWIHMCH  3alIMIIEHHBIMH  OT
HIIEeMHYEeCKOro u pemnepdy3moH- HOI0 NMOBPEXKIACHUNA, OJHAKO OCTaBa- JIHUCh
YA3BUMBIMH K BO3JCHCTBHI0 IOCTOSSHHOW (pOKAJb- HOM HMIIEMHUM.
HeiiponporekTuBHbIi 3P eKT HA pAHHUX ITANAX KACKAAA JOCTUTAJICS 3a CUET
onokupoBannss CuZn  cynepoKCHAAMCMYTa30i  BBICBOOOXKIEHHUS U3
MHUTOXOHAPHUI HUTOXPOMA ¢, ABJSIOIIETOCH BAKHOUM CUTHAJBHOM MOJIEKYJIOH
npu amnonTto3e. Noshita m coaBT. ycTaHOBMJIM, YTO HH3Kasi aKTHBHOCTh
mapranueBoii CO/{
(Mn-COl) y renernueckn MoaudunupoBaH- HbIxMbIeiinorenyCO/12
MOCPABHEHUIOCMBIIIAMH JUKOI0 THIA CONPOBOXKAAIOCH 3HAYUTEIbHBIM
NMOBBI- Ille- HUEM YPOBHS LUTOXpOMa ¢ U Kacmasbl 9. boJsiee Toro, 0oJibmue
koaudyectBa AMPK HMHAKTHBHPYKOT OKCHJI  a30Ta, CHHTEe3UpPyeMbIi
JHAOTEIHAIBHON CUHTA30l, U MPUBOAAT K AMCHYHKIMU apTepPUil 1 apTEPHUOJI
rojioBHoro mo3ra. Baumbach u coasT. moxa3auu, uro y mpimeii ¢ CuZnCOJI"
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KJIETKH U e€é cMepTH. B 1omosiHeHune, HapyuieHue cnocOOHOCTH MUTOXOHAPHIA
pery-
2+

JupoBath roMeocta3 Ca NpuBOAUT K ero U30bl- TOUHOMY HAKOIJIEHUIO, YTO, B
CBOI0 O4Yepe/lb, CONMPOBOXK/IAeTCS NMOBbINIEHHEM MPOHULIAEMOCTH MeMOpaHbI
BcJieacTBUe- o0pasoBaHussOeskoMMPTP(mitochondrial

pezmeabl luyNean8monpozepzMem)nopnasnympenneii MOBepXHOCTH MemOpaH. B
pe3yabTare JITOro, TPAaHCMeMOPAHHbI  MNOTEeHUHAJ  HCYe3aeT, YTO
NPUBOAUTKIOCTYILIE- HUIKUIKOCTUUHAOYXAHUIOMHUTOXOHAPHA.

IIpouecc pgesieHus1 M POCTa MHUTOXOHAPHH (0MOreHe3 MHMTOXOHIAPHIA)
SIBJISIETCS 4YPe3BbIYAHHO peryjiupyeMbiM JTAlOM OTBeTa KJIETKM Ha
CTpeccoBble BJIMSIHUS OKpY:Kawouieid cpeabl, CBSI3aHHOI ¢ OrpaHUYeHUEM
AOCTYNa MCTOYHUKOB JHEPrHM M € OKHUCJUTEJbHBIM cTpeccoM. B
IKCHEPUMEHTAIbHBIX uccJie10BaHM-
SIX,MO/IeJIUPYIOIUXHIIEMUYeCKoe-penepy3uOHHOe TOBPeEKAeHNE TO0JOBHOIO
MO3ra y KpbIC, MOKa3aHO, 4TO penepdy3uss aKTUBHUPYeT OHOreHe3
MUTOXOHJPHIA, 0 4YéM CBHUAETEJILCTBYHOT YyBeJHYEHHE  COJAEPKAHMS
MutoxoHapuaabHoil THK B Kope ros1oBHOro Mo3ra u akTuBauusi Tpéx reHoB
TPAHCKPUIIIMHU, YYACTBYIOUIUX B OMOreHe3e. JTH TPU reHAa BKJIIOYAIOT T'eH
koakTtuBaTtopa TtpaHckpunuuu (PGC-1), xorTopblii fBJSETCS TJIaBHBIM
PeryJsiTopoM U CTUMYJSITOPOM OUOTeHe3a MUTOXOH/APHUIi, ITeH JbIXaTeJbHOr0
¢aktopa 1 m 2 Tuma B sape kietkn (NRF), koropwlii KoopauHHpYyeT
JKCIPECCHI0 TEHOB MEXKIY MHUTOXOHAPHAMH M SAPOM KJIETKH, H
MHUTOXOHAPHAJIbHBI I TPAHCKPHUIIHOHHbIi dakTop A (TFAM),
CTUMYJIMPY IO LU TPAHCKPHUIIIHEO MHUTOXOHAPHATBHOM JHK.
IIpeamosaraercsi, 4YT0 B  NPOTHBONOJOKHOCTH  MHTOXOHAPHAJIbHOI
AUCPYHK-IIUN OMOreHe3 MUTOXOHAPHH NpPeACTABIsIeT JHA0TeH- HYI0 3AIIUTHY IO
pPeakuMi0 B OTBeT Ha Hepe0pajbHYK MIIeMHI0. B kadyecTBe mpuMepa MOXKHO
NPUBECTH MCCJIeI0OBAHNE, B KOTOPOM MOKAa3aHO, YTO (u3nyecKHue ynpa:KHeHHu sl
nocjie HWIIEeMHM CTUMYJIHPYKOT OHOreHe3 MHUTOXOHJAPHIl ¢ yMeHbIIEHHEM
pa3MepoB HIIEMHUYECKOr0 NMOBPEKICHHS TOJOBHOIO0 MO3ra M YJy4YllleHHEM
HeBpoJsiorudeckux ¢ynkuuid. bosee ToOro, crumyjaupoBanue OHOreHesa
MHUTOXOHAPHIT  cyOJeTajqbHbIMM  Jg03amMu  Junonoaucaxapuaa  (LPS)
CIOCOOCTBYET He-PONPOTEKIMH UILIEMHU3UPOBAHHOM 00J1aCTH.

ITonaBiieHHe 0€JIKOBOI0 CHHTE3A

ITocne 30 mMuH. MeMHMH W Nocjaeaywomei 4x 4yacoBoi penepdy3uu

cojep:ka-
14

HME AMHHOKHCJIOT, MedYeHHbIX C, B TOJOBHOI0 MO3re yMEHbIIAJIOCH Ha
TJIMKO3WIHPOBaHUS 0eIKoB, HcTOomeHue 3amacoB Ca u mnpeodiaganue

BOCCTAHOBHUTEJIbHBIX PpPeaKUMil), MNPUBO- AT K HAKOIUICHHK B HEM
HENPABUJIBLHO YNIAKOBAHHBIX 0€JIKOB. JTH HENPABUJIbHO YIIAKOBAHHbIE 0eJIKH
B TedeHHWe MHUHYT TMocjde Havaja penepdy3uu aKTUBHPYWT TpPH
TPaHcMeMOpPaHHBIX 3 PeKTOPHBIX 0eIK0BBIX MoJieKyJbl PERK (protein
kinase R [PKRJ-like endoplasmic reticulum

kinase),IRE1(endoribonuclease inositol-requiringenzyme 1) m ATF6 (activatingtran-
scriptionfactor 6). AxTuBamms PERK 'y »3jykapuoroB mnpuBomuT K
dochopunupoBanuio nunnunpyromero gpaxkropa 2 (EIF2 - eukaryotic initiation
factor 2), 4T0 CHHMXKAeT CKOpPOCTh cHHTe3a OeakoB. Moue- kyaa I|IRE1
akTuBupyer kuHazdy JNK wu kac- mazy 12, a Takike Jerpagaunuio
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e¢ HMTOIIa3MATHYECKOr0 YYacTKa, KOTOPBbIHA 3aTeM IepeMeliaeTcs B sApo U
HHULIUHPYET HAYAJI0 TPAHCKPUIILUM T'eHOB 0TBeTa Ha cTpecc B JP.

Anonro3

Bo Bpems penepdy3un nocJie HiieMUH 3HAYUTEIbLHOE YHCJI0 HEHPOHOB,
0C00eHHO B 00J1aCTH IEeHYMOpBbI, moaABepraercs anonto3y. HecMmorps Ha 10, 4TO
MeXaHM3Mbl Pa3BUTHS U NMPOTEKAHHMS ANoONTO3a B IOJIOBHOM MO3re emie 10
KOHIIA He U3y4eHbl, nMeeTcs
NPeANoJI0KEeHNE, 4TOBITOMYYACTBYOTO0A€roNnyTH— BHEIIHUN U BHYTPEHHMH
(MMTOXOHAPHAJBHBINH), U YTO KAXKAbIA IYTh BKJIYAeT KAcna3y 3aBUCUMBbIN U
HE3ABHMCHMMbII KOMIIOHEHTbI. B COOTBeTCTBUM ¢ paHee ONMYOJHUKOBAHHBIMHU
padoTamMu 0 NPOANMONTOTHYECKUX H MPOTHBOANMONTOTHYECKHX MOJIEKYJIAX,
oOpasyromuxcss mnocje (PoxkajbHOIl HMIIEeMHH TOJOBHOI0 MO3ra, B HeJIABHO
BBINIOJIHEHHOM HCCJIeq0BaHuUM ¢ ucnoab3oBanuem I[P u anTtuTen s
H3yYEeHHMs] amnomnTo3a ObLI TMPEeACTABJEH IIHPOKHI CHEKTP TMpo- H
NMPOTHBOANONTOTUYECKHUX MOJIEKY.JI " BpeMEeHHOI
NPOPUIBLUXIKCIIPECCHUNTPUTPAHCKPUNIIIUUUTPAHCAALNN. ABTOpaMH ObLIN
BbISIBJICHbI NOBBbIIIeHHbIEYypoBHM 3kcnpeccun MPHK u 0GenxkoBbix mpo -
anmonToTHYecKuX moJsiekya Bax, Bad, Bid, kacmazpl—3 W nmuToxpoma cBmep-
Bble24uacanociaepeneppysun. TakkeOblI0NOKA3aHO, 4To NOBBbIIICHHBbIEC
YPOBHM TPOTHBOANONTOTHYECKHMX MOoJIeKyJ, Bkaodaa Akt, ERK1/2,
docho-ERK, Bcl2, XIAP, Naip2, HSP27 (BTII27), HSP60, HSP70, a Tak:ke
0eska, OJIOKHPYIOUIEr0 anoNTo3, COXPAHAKTCHA HA NMPOTSLKEHWHM 10 7 JHeill
nocje peneppysun. Ha 3ToM ocHOBaHMH OBLIO NpeIIOKEHO He aJpecHoe
BJIMSIHUE HA onpeaeJéHHYI0 MOJIEKY.JTY, a KOMOMHUPOBaHHAA
NPOTUBOANONITOTHYECKAS CTpaTerus, MpPeIyCMATPUBAKONIAA YMEHbIICHHE
KOJMYEeCTBA MPOANMONTOTHYECKHX MOJIEKYJ M YBeJIHMYeHHEe KOJIHYeCTBA
NPOTHUBOANONTOTHYECKUX MOJIEKYJ € Y4Y€éTOM BpeMeHM M  4YacTOThI
BBe/IeHUsSINIpenapa- TOB.

AKTHBanusi TPOMOOIUTOB

Bo Bpemsi 1epeOpajbHOl HIEMHH TPOUCXOAUT TOBpPEXKIACHUE
COCYAMCTOr0 JHAOTEJHUsl, YTO MNpH penepPpy3ur NPUBOAUT K KOHTAKTY
00Ha’KeHHOroCcy03HA0Te- JINAJILHOT O BHEKJIETOYHOI 0 MaTpHKCa
chopmenHbiMuIIeMeHTaAMH  KpoBH. KoOHTakT ¢ Ccy03HAOTEINATBHBIM
BHEKJIETOYHBIM MATPUKCOM NPUBOAMT K aJAre3ud U M30bITOYHOH AKTHBAIUU
TPOMOOUUTOB B MHKPOUHMPKYJISTOPHOM pycje TrojaoBHoro Mosra. Ha
NPOTS’KEHMH MHOTHX JIeT AaKTHBallusd W arperauuss TPOMOOIUTOB
paccMaTpUBAJIUCh KaK KJIK4YeBbie (DAKTOPHI B IaTOreHe3e He BOCCTAHOBJICHH S
nepgysum nocJie pekaHajausanum cocyaa. Hecmorpst Ha 10, 4TO B HECKOJIBbKHUX
NpPeABAPUTEIbHBIX HCCJICI0BAHUAX OBLIM MOJYYeHbl OOHAJEKHUBAKOLIUE
pe3yJbTaThl, B MOCJEAYIIIHX HCCIAeT0BAHUAX 3HaUeHue OaokatopoB GPIIb/
Illa pemenTopoB TpPOMOOUMTOB B MNpPeJOTBPALIEHHMH MPOrPecCHPOBAHMS
uHapkTa He ObLIO MOATBEP:KIEHO, YTO MOCHAYKHJIO0 O0OCHOBAHMEM sl
CY:K/IeHHMSI 0 He3HAYMTEJIbHON POJIM arperanud TPOMOOUMTOB B MeXaHM3MaXx
NMOBPEKICHUS] BellecTBA TIOJOBHOI0 MO3ra IpHM HUHCyJbTe. B mnporuso-
MOJI0KHOCTh, 0J0kaga peunentopoB GPIb, koropsie yyacTByoT B
NPUKPEIVICHUH TPOMOOLMTOB K COCYAUCTON CTEHKE B MeCTe e€ MOBpeKIeHM ],
CONPOBOXKAAIACH CYHIECTBEH- HBIM 3aIUMTHBIM 3(P(PeKTOM ¢ yMEeHbIIeHUeM
HAPAaCTAHUSACOCYAU- CThIXHapymeHuiinpuuHcyabrTe.llocsie B3aumoaenicTBus
penentona GPIb ¢ dakropom Buauonanta docoboannaza D1 (PLD1)
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KpoBoTeyeHHs:. B cooTBeTCTBHUM € I1OJI0OKEHHMEM O KJKOYEBOH POJH
B3anmoneiicreus GPIb ¢ ¢pakropom Buubpanra npu od6pazoBanun Tpomoda u
NporpeccupoOBaAHUH
HIIEMUYECKUX H3MeHeHHH, y Mblmed ¢ VWF~ 4epe3 24 4yaca mocie
npexoasimei oxkkiaw3uu CMA ormedasnoch MeHbIIee HIIEMUYECKOE
NMOBPEKACHHE TO0JOBHOIO MO3ra W MeHee BBIPAKEHHbIC HEBPOJOrHYeCKHUe
CUMITOMBI, A TaK/Ke He YBCJHYHUBAJICH PHUCK BHYTPHYEPEIHOIO
KpoBou3ausHMs. B TO ke BpeMsl, KIMHMYECKAas HHTEPIPeTALMS 3TUX HeIaBHO
BBIIIOJIHCHHBIX IKCIIEPUMEHTAJbHBIX MCCJICI0BAHNN MOKA HE ICHA, 0COOEHHO C
yuéTom NpeaecTBYIMNX HCC/IeA0BAHUM, HE NOATBEPAUBIIMX
3¢ peKTHBHOCTH AHTUTPOMOOLMTAPHBIXIIPENAPATOB.

AKTHBaLHM KOMILUIEMEHTA

Bo3pacraomuii 00béM HHOpMaMU M3MEHHUJ NMPEICTABJICHHE O TOM,
yro [HHC sB/sieTC MMMYHOJIOTHYECKU NMPUBWIEeripoBanHoii. K Hacrosimemy
BPEMEHH XOpOILIO ycTaHOBJIeHO, 4TO0 B IIHC mpoucxoauT aKTHMBHBIN CHHTE3
KOMIIOHEHTOB KomIuieMeHTa. Ha mopeam mpexoasi-mieit okkiawo3un CMA y
KpbIC ObLJI0 MOKA3aHO HAJTN4YKE KoMILIeMeHTa pakTopa C.B  sape
HIIEeMHYeCKOoro ouyara Hal-priinna3-
nitanunocaepenepdysun. Hanpumepe npexoasmei okkiaw3nu CMA y mblieit
ObLI0O YCTAHOBJICHO, 4YTO aKTHMBauusi penentopa ¢akropa Csumeer
onpeJeJéHHbIe TMPOCTPAHCTBEHHO-BPeMeHHbIe XapakTepucTtuku. Takike,
npucyrcTBue d( mocje MeMHUYecKu- pernepdy3noOHHOT0 MOBPEKIEeHUsI ObLIO
NMOKa3aHO Ha Moaeau mnpexoasameid okkiaw3un CMA y wmbimeid. B
NPOTHBOMOJIOKHOCTh, OJIOKHPOBAaHHE KOMILIEMEHTAa OKa3bIBACT 3aIIMTHOE
AeCTBUE NMPOTHUB MPOIrPecCHPOBAHMS MIIEMHYECKOr0 MOBPEXKIACHUSA. ITH HC-
CJIeIOBAaHUSA NOAJEPKUBAIOT IMPEANOJOKEeHHsT O TOM, 4YTO CHCTeMa
KOMILUIEMEHTAa  NPUHMMAET AaKTHBHOE Yy4YacTHe B  peryJMpOBaHUU
HIIeMHYecKUpenepPy3MOHHOI0 MOBPEKACHUS.

JlekouuTapHasi HHPWIbTPALMS

Bo BpeM penepdy3uu AKTUBUPOBAaHHbIE JIEMKOLMTHI
B3aUMOAEHCTBYIOT € JHAOTEJIHAJBHBIMU KJETKAMH, BbI3bIBasi CKOILICHHS
JIEHKOLIMTOB, JPUTPOLUTOB U TPOMOOLUTOB B MHUKPOUUPKYJATOPHOM pycJe.
JTO CONPOBOXKAAETCHA BBIPAKEHHBIM HApPYIICeHHEM KPOBOTOKa B CHCTeMe
MHUKPOUUPKYJIALUUH U MOKeT ObITh NPUYMHOH HEe BOCCTAHOBJICHUS JTOKAJIbHOM
neppy3sud M NporpecCMpoOBaHUs BTOPHMYHOI0 HINEMHYECKOr0 NMOBPEKICHHUS
rOJI0BHOIO0 Mo3ra. B IPOTHBOMOIOKHOCTH, MPH IKCHEPUMEHTANBLHOMN
uimeMun/penepdy3sun yaajieHue HeHTPoPUI0B U3 KPOBOTOKA NPH IMOMOLIH
AHTUHENTPOPUIBHBIX AHTHUTE] IMPUBOAUT K Jy4YlleMy BOCCTAHOBJICHHIO
PErHoOHAJBHOI0 MO3r0BOr0 KPOBOTOKAa M MEHBLIIMM pa3MepaM HH(papKTa mo
CPaBHEHHMIO ¢ TPy N- Mol ¢ HaauyueMm HeilTpoduiaos. Ilocae mpexoasimei
okkio3nn CMA m 22X yacoBoil penepy3um y MY:KCKHX 0co0eil MbIlIeH ¢
CHHAPOMOM  BBIPA’KEHHOI'0 KOMOMHHMPOBAHHOI0 HMMYHoAehuUHMTA €
orcyrctBieM T m B kiileTok oTMeuajioch yMeHbllleHHe 00béMa HH(papKTa Ha
40%. B npyrom uccijienoBanum y mpimei ¢ orcyrcrsuem T u B
KJICETOKBCJICACTBHE BBIKJIYEHHs TIeHa, AaKTHBHPYIOLIEro peKoMOuHa3y
(Ragl”), mocae mmemun/penepdy3un 0TMeYaJI0Ch yMeHbLIEHHE pPa3MepoB
HUH(PAPKTOB TO0JOBHOro mo3ra Ha 60-70% u Jy4masi COXPaHHOCTH
HeBposiorudeckux pynkuui (85,86). B 1o ke BpemMsi, y MbllIell ¢ HEJOCTATKOM
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HO NPeANoJ0- KUTh, YTO T KiIeTKH, a He B K/IeTKH UIPalOT Ba:KHYIO POJb B
NMOBPEKIEHNH T0JIOBHOI0 M03ra npu umemun/ penepgysuu. B coorBercTBHE €
3THM MNpeanoJioxkeHnneM, 0jokupoBanue T KieTok aHTUTeJaMH K aHTH-O 4
HHTETPH- HYy,amoJiekyaaare3uukcocyaucroiicrenke (VCAM1) - manpiMu
unreppepupyrwommvun PHK (SIRNA) Ttakike npuBOIWIO0 K YMEHBIIEHHIO
pa3MepoB 00J1acTu HHGAPKTA rOJIOBHOI0 MO3ra.

Henasno, Kleinschnitz u coaBT. moka3anu, uroT peryJsiTopHble KI€TKH,
Jkcnpeccupyomue 0Oenok FOxXP3, wurpawT BaxkHyl0 poiab BO Bpemd

HIIEMUYecKH - penepdy3uoHHoro mnospexaeHus (90). H3dOupareabHoe
yaanenue T per. KJIeTOK Npu MOAeJUPOBAHUM nmpexoasimieil okkiao3un CMA
CONPOBOKIAJIOCH, 3HA - 4YHMTEJNbHBIM YMEHbIICHHMEM pa3MepoB 00J1aCTH

HHGapKTa U yJy4YlIeHHEeM HEBPOJOrHYeCKNX

¢pynkunii. Bkiaoyenue T per. kieTok B iumM¢ounTsl Mbimeii ¢ resom Rag 1
NPUBOAMJIO K CYHIECTBEHHOMY YBeJIMYe-HHUI0 pa3MepoB HH(papKTa roji0BHOI0
Mo3ra. B 3ToM mccienoBaHHMH TakK:Ke ObLIO IMOKa3aHO, 4YTO B 00J1aCTH
HIIEMHUYECKOr0 TMOBpPeKACHUsA B Trojd0BHOM Mo3re Tper. Kierku
B3aMMOJCHCTBYIOT €  JHAOTEJHAIBHBIMH  KJIETKAMH  IOCPeICTBOM

--

komiiekcaLFA-1/ICAM-1(LFA-1- lymphocyte function- associated
antigen-1, ICAM-1 - inter-
cellularadhesionmoleculel),mpuBoasTeMcamMbIM K MHUKPOCOCYAMCTOM

mucpynknuu. biaokupoBanme kommiekca LFA-1/ICAM-1 npuBommiao k
yMEHbIIIe- HUI0 BHYTPHCOCYIMCTOr0 TPoMO00oOpa3oBaHMsA M YJy4- WIAJIO0
penepdys3uio. YaajieHue TpoOMOOIUTOB TAKKEe HUBEJIUPOBAJIO OTPULIATEIbHBII
3¢dext T per. kieTok Ha TedyeHHe UHCYJIAbTA. Pouab T per. KiIeToOK B HIIEMHU-
yecKu-penepdy3MOHHOM TMOBpPEKACHUM IMO- BHAUMOMY sIBJIseTcH 0OoJiee
3HAYMMOH, YeM POJIb JEHKOUUTOB, T.K. YAAJECHHE TOJbKO JECHKOUUTOB NPHU
Haanuuu T per. KJIeTOK He yJIy4IlIaj0 HCXO0J HHCYJIbTA Yy MbIIIEH.

Hapymenue pynxkuun I'Iba

IloBpexaeHne MHKPOUUPKYJISTOPHOIO Ppycja MNpH HepedpaibHOil
HIIEeMHHM TPUBOJMT K TNOBbIIIeHHIO npoHumaemoctu I'Dba. Bo Bpems
MOCTUIEMUYeCKO penepdy3uu y KpbIC ¢ (okaJbHOM mpexoasien
okkJ03ueil CMA Hapymenusi I'9ba 00b14HO ObIBAIOT 00J1€e 3HAYUTEIbHBIMH,
YyeM I@pPU MOJCJHUPOBAHUM TNOCTOAHHOH okkiaw3un CMA. bojaee Toro,
yBeJiMueHue o0beMa Mepe0pajJbHOI0 KPOBOTOKA BO Bpemsl penepdy3uu
KOppeJupyeT co0 creneHbl0 Hapymenus ['Dba. YV kpbic ¢ npexoasuiei
umeMueii npounuaemocts I'ba HauuHaeT yBeqiMmuuBaThCs Yepe3 1 yac nmociae
HavyaJjia penep(y3um, B TO BpeMs KaK IPH NOCTOSIHHOM OKKJIK3MH — 4Yepe3 3
yaca. B 1onosiHenne, HA10 OTMETUTD, YTO NMPHU Npexoaseii okkiaw3un CMA
yBejnueHue npoHunaemoctu I['Iba HocuT aByxX(dasHblii XxapakTep C
MakcumMymMamu 4epe3 3 u 48 yacoB mociae penepdy3un. B 1o ke Bpems,
COXpaHfIIeecs] HE3HAYHMTEJbHOE IOBBbINICHHE IPOHULAEMOCTH MOXKET
Ha0awaaTbesa 10 4-5 Hemeab. IlocTumiemnyeckass penepdysusi npuBOAMT K
H30BITOYHOMY O0pPa30BaHUI0 CBOOOJAHBLIX PAAUKAJIOB M BbICBOOOKICHHUIO
nporeas M3 HAOTEIHAIbHBIXKJIECTOK, aCTPOUMTOB, MUKPOIJIMM M HEHPOHOB.
MartpukcHbie Metasionporennassl (MMII) urparT cymecTBeHHYKW POJib B
NOBpeKIAeHMH 0a3ajdbHOM MeMOpaHbl KANWLIAPOB TOJOBHOIO MO3-
ra.llepponayanbHoe noBbilieHUe npoHunaemoctu I'ba, HaOa0gaemMoe yepes
3 4yaca mocje HIIEMHH, MOXKeT ObITh CBSI3aHO C YBEJUYEHHOH JKCIpeccHeH
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HOCTH, MHOTO()AaKTOPHBIH mpouecc, T.K. 01okana MMII He mpeaynpexagana
oTrcpoueHHoe (uepe3 48 yacoB) noBpiieHre npounuaemoctu I'dba. Oquum u3
00bsICHEHMH MOKeT ObITh TO, 4T0 HHruourop MMII He Os0KMpoOBaAJ
noppeskaawuero geicteus Ha 'b ¢Bo0OAHBIX paJUKAJIOB U TAKHUX IpoTeas,
KaK 3J1acTa3a, BHICBOOOK/IAIOIIMXCSI U3 JIEHKONMTOB B 30He Hinemuu. Gidday u
COABT. B JKCIICPUMEHTE HA

mbimax ¢ MMII- 97 u Ha MbIIaX ¢ XHMePHBIM KOCTHBLIM MO3I'0M YCTAHOBHJIH,
yro MMII-9 U3 KOCTHOr0 M03ra, He:KeJlM M3 TOJOBHOI0 MO3ra CylleCTBEHHO
BJIMSJIa HA MOBbIIIEe HUenpoHunaemoctu I'Iba.

Hapymenue I'Dba BkiI4Yaer CiI0KHBIE  YJIBTPACTPYKTYPHbIE
H3MEHEHHs, B TOM YHCJIe IMOBpexAe- HHE IHAOTEJIHAIBbHBIX KJIETOK
KANWLISIPHOTO PYyCJa, JereHepanvi0 acTPOUMTOB W NEPUIHUTOB, a TaKiKe
NEePUBACKYJISIPHBIA OTEK. JTH HAPYUICHHS] KOPPEJHPYIOT € NOBPEKACHUEM
TeCHO cBsi3aHHOM ¢ '9bom HelipococyaucToe M- HULbI.

Hapymenue pyHKIITUMTHENPOCOCYAUCTOM €IHNHUIIBI

Tepmun Heilipococyaucrass eaununa (HCE) Obl1 mpeasioskeH s
ONMMCAHUA CJOKHBIX B3aUMOJAEHCTBUII MEXKIAy BCeMHM THINAMHM KJETOK
TOJIOBHOT0 MO3ra, CBSI3aHHBIX ¢ KanWUISIPHbBIM pycjom. Heiipococyaucrasi
eIUHMIIA BKJIIOYAET JHA0TEJIHATbHbIEC KJIETKH, MePULHNTHI, IJI1aJJKOMbIIICYHbIE
KJIETKH COCYA0B, aCTPOLMTHI, MUKpPOIJUI0 M HeHpoHbl. Helpococyaucrasn
¢AMHULA ABJACTCH (PYHKIHUOHAIBHON eJMHHUIEH, KOTOPAas TECHO CBA3BIBAET
COCYIMCTYI0 M HEPBHYI CHUCTeMbI roJoBHOro Mmosra. IlocTumemuyeckasi
penepdy3usi NPUBOAMT K MNOBpPEXACHUIO pa3auyHbIXx KommnoHeHToB HCE
(puc.1).

DHoomenuanvHvle K1emKu

IIpn npoBegeHUHU JIEKTPOHHOH MuUKpockonuu (IM) ObLI0 MOKa3aHO,
yro d4epe3 7 JHeil mocjge mpexoas- el okkiaw3ua CMA B
JHAO0TETHAIbHBIXKJIETKAX COCYA0B IOJIOBHOI0 M03ra KPbIC MPOUCXOIUT U30bI-
TOYHOe HakomwieHue ayrodparocom. OcHoBHOM (PoHOBOM (PyHKUMEH
ayTo)arocOMHO-JI1M30COMAJTBLHOI0 MeTa00JIM4eCKOro IMMyTH SBJIAETCH yIaJleHue
U3 KJIEeTKH e¢ NMOBPeXAEHHBIX KOMIIOHEHTOB H MPOAYKTOB MeTaldoam3ma,
OJHAKO W30BITOYHAs ayToarmyeckasi AKTHBHOCTb MOKeT HApylIaTh
(pyHKIHOHUpPOBAHUE COXPAHHBIX KOMIIOHEHTOB KJIETKHM M NPHBOAMTL K €€
rubesun. Kak cBuaereqbCcTBYOT JaHHble DM, BO BpeMsl NMOCTHIIEMHUYECKOI
penepdy3un u30bITOYHAsE ayTo(arusi MOKET BbI3BATH IH0eJb KJIETOK, B
YACTHOCTH  JHAOTEJHAJBHBIX KJIETOK MHUKPOUHUPKYJATOPHOIO pycJia
r0JIOBHOI'0 MO3ra.

Hepuyumut

IlepUHUTHI KOHTAKTHPYIOT € 3HAOTEJUAIBHBIMHU KJIETKAMHM HAa YPOBHE
KANWLISPHOIO PpycJia TaM, Ide YKEeHeT TIVIAJKOMBIIIeYHbIX 3JIEMEHTOB.
IHepuuuTHl ONMOACHIBAT CTEHKH KANMLISAPOB YIAJIMHEHHBIMH, Najble-00-
pPa3HbIMHU OTPOCTKAMHU. Hepuuursl coaepxar oco0bIe,
CIOCOOHBICKCOKPALIECHUIO0CJIKH,KOTOPBIENO03BOIAIOT 3TUM KJIeTKaM
(yHKIHOHHUPOBATH KaK IJIAJKOMbILICY-HBIM KJIETKAM, COKPALIAsiCh M pery-
JHUPYsI JOKAJTbHBIA MO3roBoii KPOBOTOK. YEMISCI H COABT. YCTAHOBWJIM, YTO Y
KpbIC, HecMOTPA Ha pexka”Haau3auuiw CMA 1nocie e€ OKKIWO3HH,
0TMEYAeTCANPONAOIKHA- TeJIbHOE M0 BPEeMEHU COKpalleHue nepuuuros. Umu
TaK:Ke ObLJI0 MOKA3aHO0, YTO PAJUKAJIbI KHCJI0POAA U a30Ta, BLICBOOOK/IaeMble

Tz MATITAMNMNATITIINIA TaTNMITAT A MNI7TN TTa TTTMNiIx TAITITARATITN wr “ﬂ“ﬂ“l‘\‘7’)'l'l DY INDYT Imamnm
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roJIOBHOro mMosra. I[aHHbIe IMBbISIBUIHN CAABJICHHE IIPpOCBE€TA KalMW/IJIAPOB
pa36yxmnMn KOHIHEBLIMUOTPOCTKAMHUACTPOLINTOB.

Puc.1. CxemaTnyeckoenzobpaxeHUeHeMpocoCyAUCTOro MexaHu3ma nocTULLIEMUYECKOTO
penepchy3noHHOro noBpexaenus. NMocne nwemun Bo Bpems penepdy3un n3bbITo4Has
BbipaboTka ADK npuBoauT K pa3BuTHIo
oyepefb NPUBOAMUT K NOBPEXAEHUIO IHAOTENUANbHBIX KNETOK-

MaTPUKCaneroKOHTaKTOMCKPOBOTO-
KOM.OTOTKOHTaKT
KynsiTOpHOM pycre ¢ obpazoBaHuem TPoM6030B. [oBpexaAEHHbIe IHAOTENMANbHbIE KneT-
MeTannonpoTenHasbl, KOTOpPble B3aMMOAEUCTBYIOT ¢ 6azanbHON MeMOpaHON U NPUBOASAT K
noBbIWeHno npoHuuaemoctn MNAba. Kpome atoro, noBpexaéHHbIE
pOBaHHbIMUNENKOLMTaMMN,NPUBOAAT

K ycuneHuo TpomboobpazoBaHms. B gononHeHne 3HaYUMTENbHOE KONMYECTBO BOCNANUTENbHbIX
thakTopoB, BKNOYAALUTOKUHbI,XeMOKUHBI, L, TH®-a,UN-1b,UN1-6, ADKu-

acTpOLMTOBUMUKPO-
rnun.Cneayowmn3asTMMakTMBHbIW BOCNANUTENbHbIA OTBET CONPOBOXAAETCA NOBbIWEHNEM

Bonee Toro, okUcNMTENbHbLIN CTPECC NPMBOAUT K NPOAOIIKUTENLHOMY NO BPEMEHU COKpa-
LWEHWI0 NePULTOB U CBSI3AHHOMY C 3TUM CYXEHMIO NpocBeTa
pa3byxwume OTPOCTKMACTPOLIMTOB.

Ischemia
Reperfusion
Endothelial Cells
Normal
Pericyte B';ﬁ — - , Astrocytic
'/ 4 .EF R Endfoot
Oxidative Pericyte o [ % RBC
stress contraction .’: o "
Y 7\
Inflammatory = O Platelets
By =2 - Leukocyte ———|
response " _—
\ N \‘\.‘ }) v
Swollen ¢ r 4 Oxidative
e gt stress
NO.TNF-aIL-1pIL-6 A /
'r ROS. prostanoids Endothelial/BBB injury weurunal
Tregs Platelet activation apoptosis/

CD4+ (LFA-1 /1cAM-1 endothelium binding pathway) Complement activation necrosis
Microvascular thrombosis
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BA’KHOM COCTABHOM YACTHI0 HEHPOCOCYAMCTOM eIMHHULbI, YYACTBYIOIIEH
B o0MeHe uMHOpMalMed MeK1y HMINEMHU3MPOBAHHBIM TOJOBHBIM MO3IOM H
CHUCTEMHbIMHM OTBETAMH B KPOBHM, aKTHUBHPYKWTCH M NpoaudepupyoT, U HUX
AeHCTBHE BAPbUPYET OT HUTOTOKCHYECKOr 010 HUTONPOTEKTUBHOrO0. B ocTpyIo
CTAAUI0 ACTPOLHUTHI CEKPeTH- PYIT BOCHAJUTEIbHbIC (PAKTOPBHI, BKIKYAS
IMTOKHHbI, XEMOKMHBI M OKCH/J a30Ta, KOTOpPbIe yY4YaCTBYIOT B Ipoueccax
KJICTOYHOM aaresuu " YBEJINYMBAKTBEPOATHOCTD-
rudeIMHeHPOHOBBNIeHYMOpe.B BOCCTAHOBHMTE/ILHBII MEPHUO] PeAKTHBHbIE
acTpouutbl cekpeTupyrT ampusun (HMGB-1 - high mobil- ity group box 1) -
MOJIEKYJIY, OTHOCHAIIYIOCS K IPYIIe MOJEKYJ, 0003HAYaeMbIX «MOJIEKYJIAPHbIN
(parMeHT, acCOUMPOBAHHBIA C ONACHOCTBIO», KOTOPasi B HeOOJIBIIMX
KOHIEHTPALMAX yCHJIMBaeT nposaudepanuio JHA0TETHATbHBIX
nporeHUTOpHbIX KJIeTOK (JIIK) u cnocoOCTBYHOT HeilpococyaucTomy
pemoaenupoBanuio. IlosokuTeIbHOE 3HaYeHHE CTUMYJISIMH KJIETOYOH
npoaudepanuu ObLI0 HEAABHO NMPOJAEMOHCTPHPOBAHO HA KYJbTYype KJIETOK, B
KOTOPOii MOIEJHPOBAJTHUCH KHCJIOPOAHOE TOJIOJAHHE, HEAOCTATOYHOCTh IJIIO-
KO3bI U penepysus.

Muxkpoznua

Bo Bpemsi mocTHIIeMHYeCKOH penepy3d MHUKPOIIHAJIbHbIE KIETKH,
apasgmuecss ocerapimumakpodaramu IHMHC, akTuBHpyHTCEI MW MOryT
NnpeBpamaTbcd B (PArouuThbl, KOTOPbIe CEKPETHPYHT HEHPOTPOPUUYECKUN
¢dakTop rosoBHoro mo3ra (BDNF), uncy/JimHOnomo0HbIii pocToBoii dakTop 1
(IGF-1) m tpanchopmupywomumii pakrop pocra o (TGF- ) (112,113). Otn
HelipoTpouUecKHe MOJIEKYJIbI 00J1aJal0T HEHPONPOTEKTUB- HbIM J1eiiCTBHEM
M0 OTHOIIEHUI K HeilpococyaucToii eaumnume. C apyrod CTOpPOHBI,
AKTHBMPOBAHHbIC KJIETKH MHKPOIJHNHM CEKPETHPYKT IPOBOCHATHMTEIbHbIE
MOJIEKYJbl Takue, Kak uHTepJeiikun-1 (AUJI-1), ¢pakTop Hekpo3a omyxoau
(®HO), NJI-6, NO, A®K u npocTaHOUAbl, KOTOPbIe CIIOCOOCTBYIOT Pa3BUTHIO
BbIpa - JK€HHOW HMTOTOKCHYHOCTH. B 4yacTtHocTn, WJI-1 HemocpeacTBeHHO
y4acTByeT B HIIeMHYECKH-penepdy3MOHHOM MOBPEeXKICHUH, U Y MBbIIIEH,
Juménnbix re’a WJI-1, o0bém unHpapkra ymenbmasucs Ha 70%. Taxum
o0pa3om, peakuusi MUKPOIJIMHA HA MOBPeEKICHUE MOXKET, KaK CIOCO0CTBOBATH
BOCCTAHOBJICHUIO,TAK M YCWIMBATH NOBPEKIACHHUE, U IPUYMHBL,PEryJIHPYIOLIHe
PaBHOBeCHE MEK1y BOCCTAHOBJICHHEM U NMOBPEKACHUEM, elle HesCHbI.

Heuponut
RamiucoaBt.Hamogeaunpexoasameiiokkiaw03un CMA y KpbICc OKa3aJaIu
pa3sBurHe BbIPaKEHHOM

ayrogarnuHeHpoHOBBOOJIaCTUIIEHYMOpbIBOBpeMsipenep- ¢gy3nu, mMpoBOAUMOi
yepe3 6-48 yacoB mocJie MIIEMHH, YTO CBHAETEJIbCTBYeT O MHOIOIJIAHOBOM
poJid ayTo(arum B peryasiiiy CAHAIMYU U YIAJCHUSA NMOBPEKIAEHHBIX CTPYKTYP
KJIEeTKH WiId B eé rubenu. BaomosiHeHHe, JaHHBIE YJIbTPACTPYKTYPHOIO
aHaimu3za OM W Ja3epHOHl CKaHUPYWIIEel KOH(POKAJIbHOH MHKPOCKONMUHN
(JICKM) yka3bIBalOT HA HAJIMYHeE CKOIJIEHU MOBPEKIEHHBIX 0€JIKOB B TeJIaxX
HelPpOHOB, B JeHApPUTaX M B akcoHax. [Ipum 3TOM, B YCTOMYHUBBIX K
NMOBPeEKICHUIOHEHPOHAX HAOII01aeTCH JIM3UC ITUX CKOIUICHUH, B TO BpeMs KaK
B HelipoHax obJs1acTu CA: TUNINOKAMIIA arperarsl
HEJIM3UPYIOTCH, YTOCIOCOOCTBYEeTI MO CJTUKIIETKH. Chenuco-

—ra
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oopaszubimu ~ PHK (shRNA) COMPOBOXKIA-  JIOCh  MOBBIIIEHHEM
HeHpONPOTEKTUBHBIX CBOICTB, U Y MbllIel ¢ BbIKIKYeHHbIM PAR-1 pa3mepsl
HH(pApPKTa TOJ0BHOr0 Mo03ra mnocje mnpexoasmeil OoKkaIW3UMCMA ObLIn
MeHbIle. JTO MO3BOJWIO NMPeANoI0KUTh, YTO OJ0kupoBaHue Oeaka PAR 1
MOXKeT ObITh HMCHOJB30BAHO B  KayecTBe AKTHBHOW  cTpaTerum
HEeHPONPOTEKIHH.

Maznumno-pe3onancnana momocpagua npu  penep@yzuoHHOM  NOBPEIHCOCHUU
MarHutHo-pe3oHaHCHAs ToMorpadgus U eé pa3iu4HbIe MOCIEA0BATEIbHOCTH

MOI'YT NPe10CTABUTH O4YeHb
3HAYMMYOHOOIIUPHYIOHMHPOPMANHNIOVIIHEMHBA3UBHOI0 MOHUTOPHPOBAHUS U
U3YYEeHUST  OCOOCHHOCTeH  NMOCTHIIEMHYECKOro  pemeppy3moHHO- IO

noppexaenussi. Hecmorpsas Ha 10, yro MPT ananmu3 penepdy3uoHHOro
NMOBPEKICHUS HAXOAUTCHA ellé TOIBKO HAa HAa4YaJIbLHOM JdTane passurus, MPT B
neJoM uUMeeT OO0JbIIOW NMOTEHUMAJ [JIS HM3YYeHUs] MEeXaHHU3MOB
penepdy3MOHHOI0 MOBPENKIACHUSI W €ro NpeA0TBPallleHUus M IS moadopa
Tepanuu.

/ugpppysuonno-e3eemennoe MPT (IB MPT) u  emopuunas  uwemus
Neumann-Haefelin u coaBT. npu ananuze na 2,0 T MP Tomorpade u3menennii,
NMPOUCXOSIIMX MOCJIe NMpexo- asamei okkiao3un CMA, yCTAaHOBHWIH, YTO MOCJIE
umemnu B 30 - 60 MuHYT BO BpeMsi penepdy3ud 0TME4YaIach MPeXoasiias
Hopmaim3auusa /IB wu3meHeHuii, Ho 4yepe3 1 pgeHb mnociie penepdysuu
yxyamenue Ha JIB MPT Bo30o0HOBIsIOCh. B cOOTBETCTBHE € HM3JI0KEHHBIM
Bbime, Olah u coaBT., anamm3upysi /IB usmenenust Ha tomorpacde 4,7Tnpu
npexoasmei okkiaw3nu CMA y kpbic, moKa3ajau, 4To nocjge 60 MUHYyTHOM
HILEMHH C MocJaeaymei 2x yacoBoii penepdysueii Hab01a€eTCsl pexoasiiee
yJaydileHHe noka3zareieid koddpduuuenta nHadmogaemoii amudpdysun (ADC),
KOTOpOE B MOCJIeAYIOIIEeM CMEHAETCH HAPACTAIOLIUM ero yXyAleHHeM K KOHIY
10 yaca nocJje peneppy3un. Pe3yJbTaThl, NOJTyYeHHbIE B 3ITUX HCCIEI0BAHUSAX,
CBHAETEJNbCTBYIOT O PAa3BUTHH BTOPUYHOM MIIIEMHUH, BBI3BAHHOU penepdy3ue.

Ilepgy3uonno-63eeutennvie  u300paricenus u nocmuwiemuueckaacuneppysus
HocTumemuyeckas runepnepysusi onpegeasierci Kak yBeJHYeHHe Lepe-
OpaibHOIl mepdy3un nmocjae UHCYJIbTa, BOSHUKAKIIEe BCJIeJICTBHE HAPYLIeHUS
ayToperyJsiuu MO3I0BOI0 KPOBOTOKA. Caenywmme 3a 3TUM
NOCTHIIEMHUYECKHUI OTEK roJI0B- HOT0 M0O3ra WM KPOBOU3JIHMSIHIE MOTYT ObITh
JAOI0JI- HUTEJbHBIMM MeXaHM3MaMHu penepy3uoHHOro nospexaeHus. boJee
TOr0, BTOPUYHAs TruUmonepgysus, CcjlaeAylwIas 3a NOCTHIIEMUYECKOH
runepdysuen, MOKeT YCWINTDH penepdy3uoHHOE
nospe:kaenne. llpunomomu/IBulIBMPTKidwellucoasr.

MPOJXEMOHCTPUPOBAJI
U
HAJIMYMe TNOocTHIIeMUuYeckoil rumnepneppy3un y 40% mnanueHToB 4epe3
HECKOJIBbKO 4ac0B By 50% 001bHBIX Yepe3 7 qHeil Moc/JIeBHYTPUAPTEPHAIbHOI
TpoMOoanTH4YecKkoil Tepanuu. UMu Takike ObLIO MOKA3aHO, YTO B 00J1aCTAX C
runepnep@ys3ueid B KOHEYHOM MTOre Pa3BUBAJICH HHPAPKT.

MPTckonmpacmupimycuienuemMunapyuienue nponuyaemocmul Iba Ha
OCHOBAHMHU HA0/II01aTEeJIbHOI0 UCCJICIOBAHUS, IOKA3aBIIEr0, YTO OTCPOYECHHOE
MOCTYIVICHHEe KOH- TPAacTa B JIMKBOPONPOBOAsIIIME IPOCTPAHCTBA MO JAHHBIM

1 A ~ © I
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NPEeANOJIOKUIN YYUTHIBATh HAJIMYHE ITO MapKépa sl Npeaynpe:KIeHUus
ocj10kHeHuH, cBa3aHHbIX ¢ TJT t-PA.

Bo3mooscnocmu mepanuu

Hecmorpssi Ha  TO, 4YTO  Hame  NOHUMAaHME  MEXaHU3MOB
NMOCTUIIEMHUYECKOr0 pe- mNeppy3HOHHOr0 MOBpPekKICHHUS BCe elé O4YeHb
OTrPAHUYEHHO, B MOCJIEJHNE TObl HA- KA IJIMBAKOTCS HOBbIE NPEJICTABJICHUS O
MeXaHM3MaxX U 0 BO3MOKHBIX HallpaBJieHUsIX JedeHuss. Hu:ke Mbl 0CTAaHOBUMCH
HA HEKOTOPbIX IKCINEPUMEHTAJbHBIX HCCJICA0OBAHUSAX U KIMHUYECKUX padoTax,
B KOTOPBIX ObLIM IOKAa3aHbI BO3MOKHOCTH YJYYIICHHS MOCJe HImeMun/
penep@ys3uu.

Hwemuueckas npeonocwiika

Numemuyeckasi mnpeanocbliKa, Ha3blBaeMasi TaKKe MIIeMUYeCKasi
TOJIEPAHTHOCTD, 3aKJI0YAeTCH B TOM, YTO MOCJ€e KPATKOBPEMEHHOH HMIEMUH
(HMKe MOBPEKAA0IIEro Mopora), NPMMEHEHHOM 32 OUH WJIM HECKOJbKO JHEeH
A0 THXKEIOM HMIIEeMHH, BBIPAKEHHOCTb MIIEMHYECKOr0 TMOBPEXKICHUS
yMeHbIIaeTCA. BbUIO YCTAHOBJIEHO, YTO MNOANOPOrOBbIii YPOBEHb HIIIEMUHU
CTUMYJIUPYET 3SHAOTeHHbIe 3aIIMTHbIE MEXaHM3Mbl, KOTOpPbIe MO3BOJSIIOT
OTPAHUYMTH BO3JEHCTBHE TMOCHCAYIOIUX 00Jiee THKEIBIX HIIEMUYECKHX
MOBPEKICHU. Hanpumep, PeTPOCHEeKTHBHbIE 7| NMPOCNEeKTHBHBIE
HCCJIeIOBAHUS MOKA3aJIi, YTO NpexXoAsiliie HAPYLIEHUS] MO3IOBOr0 KpPOBO-
oopamenusi (ITHMK), npeamecrsoBaBmme umeMudeckomy uucyabty (MHN),
npuBoAWIM K (GOPMHPOBAHMI0 MH(APKTA MEHBIIUX Pa3MepPoOB H Jy4lleMy
KJIMHUYECKOMY BOCCTAHOBJIEHMIO NMPHU cpaBHeHuu ¢ OoabHbIMH 0e3 ITHMK
(130-132). IIpeamonoKkuTeIbHbIE MEXaHH3MbI, BJIHAOIINE HA Ppa3BUTHE
YCTOMYHBOCTH K MIIIEMHUH, MOT'YT BKJIIOYATH 0JIOKHPOBaHUE AKTUBHOCTH ADK,
H30BITOYHYI0 IKCIPECCUIO 0€JIKOB TEIMJIOBOr0 IOKA, 0COOEHHOCTH IKCIPECCUH
T¢HOB HEMEIJICHHOTO M PAHHEr0 O0TBeTa, YCHJICHHbI CHHTE3 HOBBIX 0€JIKOB,
0JI0OKMpOBaHMEe BOCHAJHWTENbHBIX Ppeakuuil, YyBeJIHMYEeHHE COAepP:KaHHe
NPOTHBOANONTOTHYECKUX 0eJJKOB W akTuBamui Akt - CBSI3BaHHBIX
omoxummuyeckux kackaaoB (133-141). HecmoTrpsi Ha TO, YTO KJIMHUYECKOE
NPUMEHeHHe HIIEeMHYeCKON MpeanochblIKH OYeHb OTPAHMYEHHO BCJEIACTBHE
HelpeaCcKa3yeMOCTH Pa3BUTHS HHCYJIbTOB, TEM He MeHee, B HACTOsIIIee BpeMs
Pa3BHBAIOTCH HECKOJIbKO HampapjgeHuid. Tak, 1 yaydmieHusl agjanTauuud K
TUIOKCHMHM B KayeCcTBe BO3MOKHBIX KaHAUJATOB HA POJb HIIEMUYECKOH
NPeANOCHLIKH NI YMEHbIIEHUS IOBPeEKIAAIOLICTO AefcTBUA
HileMun-penepdy3un  ObLUIM  NpPeNJIOKEHbI  XeJaTop HMOHOB  KeJje3a
ae3dgeppokcaMuH, IJPUTPONOITHH U HHTAJIALMOHHbIE AaHECTETHKH.

Hwemuueckan nocmnocwlika

Numemuveckast MOCTNOCHLIKA NpeaAcTaBasieT BAPUAHT
HEeHPONPOTEKTUBHOM CTPATErMH, KOTOPAas HAYMHAETCH MOCJIe BOSHUKHOBCHUS
nepeOpanbHoi umeMuu. IIpuMeHeHMe NOBTOPHOI0 KPAaTKOBPEMEHHOI0
NpPeKpalleHusd J0CTylla KPOBU B 00/1aCTh HIIEMHYECKOr0 IOBPEKICHUS B
HAYaJbHOM  cTaauM  penepdy3ud  CONMPOBOXKAAJIOCH  3HAYHUTEJIbHBIM
yMeHbLICHHEM pa3MepoB HHGPAPKTAa TO0J0BHOI0 Mo3ra. BbinmojiHeHue Ha
MoOJeJsiIX NOCTOAHHON okkiaw3nu CMA 1nporokosa ucciaeI0BAHUA,
BKJIIOYABIIEr0 HA HA4YaJbHOM JTalle MOCTHIIEMUYeCKOd pemnepdy3uu Tpu
nukiaa penepdy3unn okkia3uu (mo 10 cexk) odenmx o0IIUX COHHBIX APTEPHUH,
NMPUBOAWIO K YMeHbIIeHHI0 pa3MmepoB uHpapkra (17 — 80%) (145). Liang n
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nocTuieMu4eckoi pernepdy3uu v O0JOKMPOBAHHMEM AaIoONTO3a MOCPEACTBOM
YMeHbIICHUS] AKTHBaAUMU sjiepHOro ¢akropa. IlpuHuMasi BO BHHMMaHMeE
CYLLIECTBEHHOE IOJIOKHUTEJbHOEe 3HAYEHHE IMOCTHOCHUIKM B YMEHbIICHUH
penepdy3uOHHOI0 IMOBPEKIACHUSI, OHA MOXKeT ObITh NPUMEHHMAa B TeX

KINHUYECKHUX CI/ITyaHI/IﬂX, KOIr'1aJI1€rKo Ocy]ﬂeCTBI/IMLI HOBTOprle
OKKJIIO3UdA cocyna ) |
penepdy-

3us,HanpuMepnpus/aTJITununpumexannyeckoMyaajJeHUUTPOMOA.

(Dapmaxonozuuecxue npenapambal

B cBsaA3M ¢ TeM, YTO MHPUIbBTPALUA JEHKOUMTAMH 00/1aCTH HILIEMHU
paccMaTpuBaeTcs KaK Ba’KHbII MeXaHU3M penep(py3uoHHOr0 MOBPEKIACHUS,
HA MOJeJISIX MIIEeMHUN ObLIO MOKA3aHO, YTO IPUMEHEHHEe aHTHHEHTPOPUIbHBIX
u anTu-ICAM-1  anTuUTen [y nNpeaOTBpPAallleHUs]  JIEHKOUMTAPHOM
HHQUIBTPAUMH YJY4YIIAeT BOCCTAHOBJIEHHME PErHOHAJIBHOI0 MO3rOBOIO
KPOBOTOKA " YMEHbIIAET pa3Mepbl uHdapkra BO BpemMs
penepdy3un. KiiInHM4YeCKUENCCIeJOBAHUATIOOTPAHNYEHUIO  JIEHKOIUTAPHOI
HHQUIBTPAUMH B 00J1ACTH MIIEMUYECKOT0 MOBPEKAECHUA MOKA He MPHUBEJIH K
ycmexy, OJHAKO KOPPeKTHAasi HWHTEpPHpeTalmus J3THX Pe3yJabTaToB Oblia
3aTPyJAHEHA B CBSA3H ¢ MHOTOILUIAHOBHIM MMMYHOJIOTHYE€CKUM OTBETOM Y JIKOJel
Ha 0eJIKM TpPbI3yHOB. XOTSl B JKCNEPUMEHTAJbHBIX HcciaenoBanusax CO/ nu
HAI® okcnaasza yMeHBHIAT pa3Mepbl oYara MIIeMHMH W NOBpeKaamoee
aelcTrBue  penepdy3sud, B KJIMHMYECKHUX  YCJAOBHAX  IPUMEHEHME
AHTHOKCHJAAHTOB  HE  CONPOBOXKAAJIOCH  OTYETIMBBIM  KIMHHYECKUM
yayumenuem. Kahles m Brandes nmpeanosiokuin, 4To BO3MOKHBIMH NMPHYH-
HAMH OTCYTCTBHUSI KJIMHHYECKOr0 3¢ @dexkra aHTHOKCHIAHTOB MOIYT OBbITH
HEJ0CTATOYHAS /1032, HA3HAYEHHE TOJBKO OJHOI0 AHTHOKCHIAHTA, cjaadoe
cBsi3biBaHue ¢ ADK, He npaBuiIbLHO BbIOpPAaHHAST MHMIIEHb W TMO0OYHbBIE
3¢dexThl ITUX NpenaparoB. B HeaaBHO BBINMOJIHEHHOM HCCJICI0BAHMM HA
MOJIeJIU € TPbI3YHAMH ObLJI0 NOKA3aHO, YTO (PUHTOJTMMOJATOHHUCT PEHEeNTOPOB K
chunrosuny-1 ¢ochary, mnocpeacTBOM MNPOTHBOBOCHAIUTEIBHOIO H
COCYAONPOTeKTUBHOIO0 J¢dexra yMeHbIIaeT pasMepbl HHpapkTa u
yiay4dliaeTnoBeaeHUYecKuepeakunnuepe31Saneiinocsie npexoasime OKKJIIO3MH
CMA. ®uHroanmMo 00,1a1aeT MoJ0KUTEIbHBIM TepaneBTu4eckuM 3¢ dexTom
y OOJBHBIX pAacCesiHHbBIM CKJIEpo30M H 3(Q(eKTHBEH INpPH yYMEHbIICHNH
penepgdy- 3MOHHOI0 NOBPEKACHUS B CepAaLe, IEYEeHU U MOYKaX.

Tunomepmusn

I'mnorepmus siBJseTcsl OAHUM U3 HauOosiee HAAEKHBIX M3BECTHBIX Ha
CerOAHSIIIHUN JEeHb HANPABJEHUH HEHPONPOTEKUUHM 51 YMEHbIUICHHS
HIIEMHYECKOro MOBPeXICHUs] TOJOBHOr0 Mo3ra. I'mmorepmusi oxka3biBaer
o0mMi 3amUTHBIA 3Q¢eKT mpu HIIEeMUM TOJOBHOI0 MO3ra, U €€ poJb B
YMeHbIIIeHUH penepdy3uoHHOTO0 MOBPeEkKICHUA 0CO0eHHO BaxkHA. ' unmorepmus
CHMKAET HepedpaibHbIA MeTadoau3M, YMeHblIaeT nospexaenne I'ba u ero
NPOHMIAEMOCTh, A TakKxKe HelWTpopuiabHYW HHPUIAbTpauuw. bosee Toro,
OCHOBBIBASICb HA HEONMYOJHUKOBAHHBIX [aHHBIX, B JKCIEPHUMEHTAJIbHBIX
YCJOBUSIX HAa  KJIETOYHBIX KYyJbTYypax ¢ MOAeJMPOBAaHMEM  HIIe-
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