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TEMA: OBMEH BEIIECTB 1 SHEPI'M. OBIIME ITYTU KATABOJIN3MA.
['VINKOJIAS.

OcHOBHBIE BONIPOCHI TEMBI.

1)  B3aumocBs3b 0OMeHa BEIECTB U SHEPTUU

2)  TlonsTHEe O TKAHCBOM JIBIXaHUH

3)  TlonsTHE 0 MUTOXOHAPHAIILHOMW IICITH TIEPEHOCA JJICKTPOHOB

4) CornpsikeHre TKaHEBOTO JbIXaHus U cuHTe3a ATO

5) JIpIxaTenbHbIN KOHTPOJIb

6) PazoOmenue apixanus u cuate3a ATD

7)  TepmoperymnstopHas PyHKIUS AbIXaHUS

8)  MHrubuTOopsI ABIXaHUS

9) KaraGonu3sM 1Ir0oKko3bl  (aHadpoOHOE W a’pOOHOE  OKHCIICHHUEC
TJII0KO3b1). brosornueckoe 3HaUe€HUE TIIMKOJIN3a

10) Css3p mmkonuza U ITK. DhHepreruueckuii BBIXOJ JaHHBIX
MIPOLIECCOB

AKTYaJIbHOCTH TeMBl.

buosnepretuka — pas3gen OUMOXUMMUM, H3YYAOIIUKA OHOXMMHUYECKHE
MEXaHU3MbI, MPUBOAAIIME K TEHEpalud pa3InyHbIX (OpM OHOJOTHYECKON
HHEPIUH,

IpoLIECChl MPEBpAlIEHUs] M 3alacaHusl SHEPrMM B OKUBBIX cHcTemax. K
HACTOSIIIEMY BpEMEHHU c(POpMYIMPOBaHBI TP OCHOBHBIX 3aKOHA OMOHEPIeTHKU:

1. Kuas kneTka u3deraer mpsMOro MCIOJIb30BAHUSI SHEPTHHM BHEIIHUX
pECYpCOB 1IJIsl COBEpIIEHUs Mojie3HOM padboTel. OHA cHauyaja MpeBpaliaer ux B
OJIHY U3 TpeX KOHBEPTUPYEMBIX (POPM 3HEPIUH («IHEPTreTUUECKUX BAIIOT).

2. JIrobast xuBasi KJETKa BCErJa pacroyiaraeT Kak MUHUMYM JBYMS
«IHEPreTHUYECKUMHU BaJloTaMu»: oaHa — BogopacTBopumas (ATD) u BTOpas —
CBsi3aHHAas C MeMOpaHoW (NMpOTOHHBIM WM Na® — TpajueHT MeMOPaHHOTO
MOTEHITMANIA).

3. «JHEPreTUYECKHE BATIOTHI» KJIETKH MOTYT MpeBpaliarbCsi OAHA B
npyryto. [ToaToMy nosyueHust Xots Obl OIHOM 13 HUX 3@ CUET BHEIIHUX PECYPCOB
JIOCTATOYHO ISl HOJJEPKAHUS JKU3HEACSITEIbHOCTH KIIETKH.

Kaxnoe opranudeckoe coequHeHUE OOJaZaeT ONPEACICHHBIM 3alacoM
BHyTpeHHeil sHepruu (U). YacTh 3TOM BHYTPEHHEW >HEPrUU MOJEKYJbl MOXKET
OBITh MCMOJB30BaHA JJIsI COBEPILIECHUS MOJIE3HOW padOThl. DTy SHEPTUIO HA3BIBAIOT
cBoOoaHOM 3Heprueit (G) mosekynbl. ICTOUHUKY 3HEPTUU JJI1 OpraHu3Ma — 3TO
XUMUYECKUE PEAKIUU, B KOTOPBIX MOJIEKYJIbI, COJEpKallhe aTOMbl YIiepoaa B
BOCCTAHOBJIEHHOM  COCTOSIHUHM, IOABEpraroTcs  okuciaeHuto. Ilpm  3rtom
CIELUANIbHbIC JbIXaTelbHble MepeHocunku (Monekynsl HAJ[+ u  DA/)
MPUCOEAUHSAIOT MPOTOHBI U 3JIEKTPOHBI (BOCCTAHABIMBAIOTCS) U B TAaKOM BUJIE
TPAHCIIOPTUPYIOT aTOMBI BOJOPOJA B AbIXaTE€IbHOMN LIETIH.

DOHJEProHUYECKUE PEaKIUU — 3TO XUMHUYECKHUE pEeakIuH, Tpedyroume
NPUTOKA DSHEPrUd MJ1 HMX OCYUIECTBICHHS. B 3TuUX peakuusix H3MEHEHUe
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CBOOOTHOM

sHeprun AG nonoxutenbHas Benuuuna (AG > 0).

DK3eproHNYECKUE PEAKIIMH — 3TO PEAKLIMH, B KOTOPBIX SHEPTHS BBIIACISAETCS,
T.€. OHU UAYT C BBIJICJICHUEM dHEpruu. B Takux peakuusx u3MeHeHHe CBOOOJIHOM
sHeprun AG— orpunarenbHas BenuunHa (AG < 0).

BHyTpukieTouHble XMMHUYECKHE PEAKIUU MOTYT OBbITh MPEACTABICHBI B

BUJIE:

1. xaTabonanueckux (IK3eproOHMYECKUX) PEaKIni;
2. aHabonMMuecKux (SHACPTOHUYECKUX) PEAKITHI.

3.

JH/IePrOHUYeCKUEe PeaKIun
AG MOJIOKUTEIbHOE

JK3eproHuYecKre peakuuu
AG oTpunaTejibHOE

1. Peakuust mpoTeKaeT TOJNBKO MPU
MOCTYIIJIEHUU CBOOOTHOM SHEPIHH.

1. Peakuus nmpotekaer
CaMOITPOU3BOJIBHO U COMPOBOKAAETCS
YMEHBIIIEHUEM CBOOOTHOM YHEPTHUH.

2. Ecmu aGcomrorHoe 3HaueHue AG
BEJIMKO, TO CHCTEMa YCTOMYMBa U
peaKIisl He OCYIIECTBISICTCS.

2. Ecam aOcomrorHoe 3HaueHue AG
BEJIMKO, TO PEaKIUs UICT MPAKTUYECKHU
JI0 KOHIIa (HeoOpaTumas).

4, 910 Bcerga SHEPreTUYECKH
COMPSsDKCHHBIE  pEeakluu, T.K. UM
HEOOXOJUM  TPUTOK  JHEPTUH  OT
DK3EPrOHMYECKUX PEAKLIHM.

3. DTO SHEProJaluvMe peakluu, OHU
CIy’KaT HWCTOYHUKAMU DHEPrUu IS
JPYTUX PEAKIMHI WM IPOLIECCOB.

4. AnabonndecKue peakiuu.

4. Katabonnieckue peakiiu.

Ipumep conpsixéHHbIX peakumii: Peakuus GochoprnmpoBanus TitoK03bI
cBOOOHBIM (ochaTroM ¢ 00pa3oBaHUEM TIIIOK030-6-PocdaTa SBISETCS dHIAEPTO
HUYECKOU:

1. T'moko3a + H3PO4 — TI'awko30-6-pochar + H20 (AG = + 13,8
Kk/lx/Mo0J1b).

CaMOnpoOM3BOJIBHO TaKas peaklusi OCYIIECTBUThCS HE MOXeT. E€ TeueHue
TpeOyeT MpuToKa 3Hepruu. st mpoTekaHusl 3TOM peakluu B CTOPOHY oOpa3oBa
HUS TIIIOK030-6-(hochar HeoOX0aUMO €€ COTIPSHKEHUE C IPYrol peakimei, B KOTO
pOil SHEprusi BhIJIENAETCS B 3aBEAOMO OOJBbIIEM KOJIMYECTBE, YeM TpeOyeTcs s
dbochopumupoBaHus TIIOKO3bI. TakoW peakiyel SBISIETCS peakius THIPOJIH3a
ATO.

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

IIpu conpsbkennn mpoueccoB (1) u (2) B peakuuu, KaTaau3upyeMou
reKCOKMHA30M,  (QocopunmpoBaHre  TIIOKO3BI  JIETKO  NPOTEKAaeT B
(HU3UOTOTTISCKUX
YCJIOBUSIX; PAaBHOBECHUE PEAKIIMU CHJIBHO CIABUHYTO BIPAaBO U OHA MPAKTUYECKU
HeoOpaTuma:

3. Iimokoza + AT® —
(AG =+ 13,8 +-30,5 = -16,7 kI:x/M0J1b)

I'mwoko30-6-pochar +

AJl®



B ’kUBBIX cHCcTEMax B OTHOILLIEHWH HANpPaBJICHUsS OMOJOTMYECKUX MPOLIECCOB
JIEUCTBYET MPUHLMIL: YHACPrOHUUYECKUE PEAKIINH MPOXOAAT 3a CUET IHEPTUU OCBO
00X IaIOLIEHCs B AK3EPTOHUYECKUX PEAKITUSIX.

Anabonuyeckre (OMOCHHTETHUYECKHE) TMPOIeCChl, TPeOyIolUe IPUTOKA
HHEPTUH, MPOTEKAIOT 32 CYET HHEPTrUU KaTaOOJUYECKUX MPOIIECCOB (MPOIECCOB
pacraja MOJIEKYJ).

Maxkpo3pruveckue coeJMHEHUSI.

Makpospruyeckue COeIMHEHHSI — COEMHEHUs, COJIEpKAIUEe MAKpO3pruye
CKYIO CBSI3b, MPH TUAPOJIM3E KOTOPOH OCBOOOXKAaeTcs sHeprusi O6ombiie yem 30
K J[>x/MOJIb.

K KIeToyHBIM MakpOIPTrU4YeCKUM COEIMHEHUSIM OTHOCAT (ocdoeHoITn
pyBar, 1,3-mudocdornuiepar, KOTopsle 00pa3yloTcs B TIUKOIM3e (B Impoiiecce
pacnaza rioko3sl 10 nupyBaTta). K HUM oTHOCAT Takke cykuuHui~CoA (oOpasy
eTCsl B LIUKJIE TPUKAPOOHOBBIX KUCIIOT, EPEHOCUT pocdathyto rpynmy Ha ['JID) u
KpeaTuHdocdar, sBisfomuecs cyOcTpaTaMH, TaK Ha3bIBa€MOTo CyOCTpaTHOIO
docdoprirpoBanus, IpU KOTOPOM UX MAKPOIPTHUECKas CBSI3b UCIIONb3YETCS IS
cunteza ATO.

Makpospru4eckuMH COEAUHEHUSAMH SIBIIIOTCS Takke aumi~CoA u Bce co-
€IUHEHUSI, COJepKaIliue CIOXKHYI0 THOX(PUPHYIO TPYIIly, a Takke KapOamowu-
dbocdar (oOpaszyercst B mepBOM peakiuy UKJIa MOUYEBUHBI) U apruHuHdocdar, ru-
ctuauHpocdat (mmuaazondocdar) u Bce HykieozuaaupochaTbl 1 HyKICO3UTPHU-
dbocdarsi.

OTU MOJEKYJbl 001aatoT OOJBIIMM MOTEHIHUAIOM TepeHoca (ocdarHoin
rpynnel Ha AJID ¢ obpazoBanuem AT®, nmotomy 4TO 3HEpPrus, BbAEIsIEMAs MIPU
pacnazie 3TUX MAaKpOIPrUYECKHX MOJIEKYJ OoJyiee BBICOKas, 4eM TpeOyeTcs s
cunte3a AT® uz AJ[®. ITo otHomenuto Kk AJID, nepedncieHHble MaKpo3pruye-
CKH€ MOJIEKYJIBI JIOHOPHI SHEPTUU.

B cBoto ouepenp AT® — UCTOYHUK PHEPTUU JJISI BAXKHBIX META00TMYECKUX
nyTel, B KOTOPBIX MIYT NPEBpAIICHUs TIIF0K03bI, GPYKTO3bl U MHOTUX JAPYTUX MO-
nexyin. [Homydas ¢pocdarnyro rpynmy ot ATD, 3Tu MOJIEKyJIbl YBEIMUUBAIOT YPO-
BeHb cBoeil cBoOoaHoi osHeprun (G), 4YTo obOecneunBaeT TEUECHHUE psATa
(epMEHTAaTUBHBIX PEAKIIMI U KIETOYHBIX TPOLIECCOB.

Takum oOpazom, AT® cpeau KiIeTouHblx (ochopUIMpPOBAHHBIX
coeMHeHU (10  ypOBHIO CBOOOJHON HHEPruM) 3aHUMAET HEKOTOPOe
POMEKYTOUYHOE MOJIOKEHUE. DTO OMNpeAesseT 0co0oe OMOJOrnYecKoe 3HAYEHUE
AT® xak yHHMBEpPCAaJbHOIO JOHOpPAa JHEPTMM B OrPOMHOM YHUCIIE pEaAKLUU.
[Tostomy AT® Ha3bIBAIOT «3HEPreTUUECKON BamoTON». BMmecte ¢ Tem, A/ D
YHHUBEpPCaJbHBIA akuentop sHepruu (u QocdatHoil rpymibl) OT KIETOUHBIX
MaKpOdproB, KOTOpbie 00Jaaar0T 00Jiee BHICOKUM YPOBHEM CBOOOIHOW HHEPTHUU.
Hukn ATDO-AID - ocHOBHOM MeXaHM3M OOMEHa SHEpruu B KieTke. PacueTsl
MOKa3bIBAIOT, UTO B OpraHU3Me B CyTKH oOpasyetcs u pacnanaercs 40-45 xr ATO.

B 3aBUCMMOCTH OT BUJA WCIIOJIB30BAaHUS YHEPIUU BCE OPTaHU3MBI JEISATCS
HAa ¢omompoghnvie  (WMCIOJIB30BAHUE SHEPTUU COJIHEYHOIO M3IIy4YEHUs) U
xemompoghnvie  (UCIONB30BAHME  HHEPrUM  XUMHUeckux  BemectB). K
(GOTOTPOPHBIM OTHOCST BCE PACTEHHUS, K XEMOTpO(]aM — dKUBOTHBIX U YEJIOBEKA.
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JKuBble OpraHu3Mbl HaXONSTCA B IMOCTOSIHHOM W HEPA3pbIBHOM CBS3U C
OKpY>Karolllel cpeoil. JTa CBA3b OCYIIECTBISETCS B Ipoliecce 0OMEHa BEILECTB,
KOTOPBIN BKIJIIOYAET 3 9mana. TMOCTYIJICHUE BEIECTB B OpraHu3M, METa0O0JIU3M U
BBIJICJICHHE KOHEUHBIX ITPOYKTOB U3 OPraHU3Ma.

ITocTymuieHne BEIECTB MIPOUCXOAUT B pE3yJIbTaTe JbIXaHUSA M NUTaHUs. B
KEJIyJOYHO-KUIIEYHOM  TpPaKTe€  IPOUCXOJUT  IepeBapuBaHUE  (THUAPOJIU3
HOJUMEPOB - O€JKOB, TOJMCAXapuioB, JHIMJIOB U JPYIHX  CJIOMKHBIX
OpraHUYECKUX BEIIECTB) 10 MOHOMEPOB.

MoHoMepbl BCachlBalOTCA W BKJIIOYAIOTCS B IMPOMEXYTOYHBIH OOMEH,
KOTOPBIM COCTOUT U3 2 THIIOB PEAKLIMii: KaTaboau3Ma U aHaboJIU3Ma.

Kamabonuszm — mnpouecc paclleryieHUus OPraHUYEeCKUX MOJIEKYJ 10
KoHeYHbIX npoaykToB (CO,, H,O um moueBuHBI). Peakuuu conpoBOXAArOTCS
BBIJICJICHUEM SHEPIHH.

Anabonuzm 0O0bEIUHSIET OMOCHHTETHYECKHE MPOLECChl, B KOTOPBIX
IPOCThIE CTPOUTENBHBIE OJIOKM COEAMHSIOTCS B CJIOXHBIE MaKpPOMOJIEKYJIBI,
HEOOXOJUMbIE [UIsl OpraHu3Ma. B 3TuUX peakuMsX HCIOJIb3YeTCsl SHEeprus,
0CBOOOXKAAIOIIAsACS MPU KaTaboIu3Me.

[Ipoueccel  karaboiau3Ma B KIETKax  JKUBOTHBIX UM 4YeJOBEKa
COIIPOBOXKAAIOTCSI TOTPEOJICHUEM KUCIOPOJa, KOTOPBIA HEOOXOAUM ISl PEeaKIHil
okHciieHus. B pesynpTaTe 3THX peakuuil MPOMCXOAUT OCBOOOXKIIEHUE SHEPruH,
KOTOpass Heo0XoJuMa OpraHM3MaM B TMPOIECCe IKU3HEACATEIbHOCTH IS
OCYUIECTBJIEHHUSI PA3IUYHBIX BHUJIOB PpPaOOTHI. DHeprusi HeoOXoauMma s
NOJAJIEP)KAHUST TEMIIEPATYPbl Te€ja, BBINOJIHEHUS XHMHYECKOW padoThl (CHHTE3
OpraHMYECKUX COEIMHEHUN, YCIONKHEHUS XUMHUYECKOH CTPYKTYphI), aKTHBHOTO
TPaHCIIOPTa BEIIECTB Yepe3 MEMOpaHbl, MEXaHWYECKOH padoThl (MBILLIEYHOE
COKpAILIEHHE), & TaK K€ JJI1 TeHEPUPOBAHUS JIEKTPUUECKOTO TOKa U MHOTAA CBETa
(OMOTFOMUHECTICHIINSA )

HocurensiMmu sHEprum SBISAIOTCA 3JEKTPOHBI, (POPMUPYIOLIUE CBS3H
MEXJly aTOMaMH B OpraHMyeckux cyocrparax. [yt ucnonp30BaHus 3TOM SHEPruu
HEOOXOJMMO paclIelJieHHe MOJEeKysl cyOcTpaTa M OCBOOOXACHHUE BSHEPruu
AJIEKTPOHOB. VICTOUHMKOM 3TOH SHEPruu SBIAIOTCS MPOLECChl OHOJIOrMYECKOro

OKHUCJICHHS,  COMPSHKEHHOTO  C  OKHCIUTENbHBIM  (hochOoprIMpoBaHUEM,
IIPOUCXOAIINM B OPTaHU3ME YEJIOBEKA U )KUBOTHBIX.
buonozuueckoe okucnewmue — OITO OKHUCIEHHME HOHOB  BOAOpOAA

MOJIEKYJIIPHBIM KHUCIOPOAOM C OOpa3oBaHUEM 3HIOT€HHOW BOJbl. OCHOBHBIM
MCTOYHUKOM SHEPETHH SIBISIOTCS COSAMHEHUSI HOHOB BOJIOPOJA, OTUIEIUISIEMOTO OT
pacnagaroierocs cyocrpara ¢ Oz B IbIXaTeIbHOM 1ENH.

llvixamenvhas yenv (yenv nepenoca 31eKmMpoHO8) TPEACTABISAET COOOM
OMOXMMHUYECKYIO CUCTEMY BO BHYTPEHHEW MeMOpaHe MUTOXOHIPHM, COCTOSIIYIO
U3 psijia IEPEHOCUYMKOB AJIEKTPOHOB U NMPOTOHOB, TPAHCIIOPTUPYIOUIUX AJIEKTPOHBI
OT OKHCISIIOLIETrocsi cyOcTpara K BIIbIXaeMOMY KHCIOpoAdy. JlpixaTenbHas Lelb B
OpoLEeccCe MUTpPAalMUd [0 HEH BJIEKTPOHOB O00ECIEYMBACT MOCTEIECHHYIO
(cTymeH4yaTo) OTHAaYy WM CBOEW M30BITOYHOW PHEPTUH, KOTOopas 4acTU4HO (40-
50%) mepexoaMT B DHEPrUI0 TPAHCMEMOPAHHOTO  BJIEKTPOXHUMHYECKOTO
NOTEHIMAJIA, a 3aTEM aKKyMYJIMPYeT B CUHTe3Upyromuecs Mojekynsl AT®. Yacts
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sHeprur 3MeKTpoHoB (50-60%) pacxomyeTcss B BUJIE TEIIa, YTO HEOOXOIUMO IS
NoJAJIepKaHusl  TeMriepaTypbl  Tena. I[Ipoucxomut compshkeHue MpOIECCOB
OMOJIOTUYECKOTO OKUCIIEHUSI U OKUCIUTENBbHOTO (pochoprnmpoBaHus.

OCHOBHOI1 IMyTh TIEPEHOCA FIEKTPOHOB U MPOTOHOB (ITOJTHAS JIbIXaTeNbHas
1ET1h) BKJIIOYAET B ce0s1 4 hepmeHmHbIX KOMNIEKCA.

Kommneke 1 - HazeiBaercst HAJIH - KoQ (yOMXHMHOH)- OKCHAOpEIyKTa3a U
obecneunBaet nepenauy 3ekrporos or HAJITH H' k KoQ.

Kowmrmieke 2 - cykiuHat - KoQ -okcuaopeaykrasa - KaTaqu3upyeT MepeHoc
AJIEKTPOHOB OT CYKIIMHATA (AIUJIOB KUPHBIX KUCIOT) Ha Ko Q.

@epMEHTHBI KOMIUIEKC 3 HaszpiBaeTcss KoQ H -mutoxpom c¢ -
OKcuAOpeayKTa3a (KOMIUIEKC BC) U miepenaet anekTponbl o KoQ H Ha muroxpom
C.

DepMEHTHBIA KOMIUIEKC 4 - IUTOXPOMOKCHIA3a, KaTalM3UPYET MEPEHOC
AIEKTPOHOB OT LIUTOXPOMA C Ha KHUCIOPOA. B 3TOT KOMILIEKC BXOJAT HUTOXPOM a
¥ a3, cozieprKalye aBa rema u asa mona Cu?*, koTopble MeHss BaneHTHOCTh ¢ Cu?*
Ha CU" 1 00paTHO, MPUHUMAIOT M OTJIAIOT SJICKTPOHBI HA IIATOXPOM a3, HJICKTPOHBI
npucoeaunsoTcs kK vonam Cu?*, a ot aux Ha O,.

MexmembpanHoe
NPOCTPaHCTBO Komnnexc | Komnnexkc Il Komnnekc IV

BHyTpeHHan
membpana

MUTOXOMAPHIA i[ R ![

NADH Marpuxc

Komnnekc V

Jlokanu3zyercsi BO BHyTpeHHEH MeMOpaHe MUTOXOHAPUA M pacrojaraercs
ACCUMETPHUYHO.

ITocnenoBaTenpHOCTh PACIIOIOKEHUS KOMIIOHEHTOB JIBIXATEJIBHOM ILIE€NHU
orpesensieTcs: O0IbIIeH WM MEHbIIEH BBIPAKEHHOCTHIO Y HUX OKHCIUTEIHLHON U
BOCCTAHOBUTEJIBHOM CIIOCOOHOCTH, KOTOpPasl XapaKTEPU3YETCS OKUCIUMENbHO-
80CcCmMaHo8uUmMenvHbIM nomenyuaiom (peaokc MoTeHuuan). Yem oTpuuaTesbHee
pEeloOKC - MOTEHIMAJ, YeM CHUJIbHEE BOCCTAHABJIMBAIOILIAsi CIIOCOOHOCTh, TO €CTh
CHOCOOHOCTh OTHaBaTh 3JEKTPOHBI, TeM OOJbIICH 3HEPrue 3TU DJIEKTPOHBI
obOnanaroT. Hanbospiei OKUCIUTEIbHON CIOCOOHOCTHIO (TPUHUMATh 3JEKTPOHBDI)
obnanaet Oz, U €ro peJoKC-MOTEHIINAI UMEET HAauOOJIBIIIYIO0 BETUYUHY.

Ona nocturaer B IIIID - 1,2 B, 4TO COOTBETCTBYET OCBOOOXICHUIO 220
k/Ix sHeprum B pacuete Ha 1 Moib HY (52,7 kkan/MoJib) B CTAaHIAPTHBIX YCIOBUSIX
u3MepeHus. B (QU3MOJIOrMYecKUX K€ YCIOBHUSIX B KIETKE OSTU BEIMYMUHBI
coctaBisitoT 380 k/Ix unu 90 kkan/mob).

MuroxonaprualibHas IbIXaTellbHas LENb yKopauusaemcs B TOM Cllydae,
ecim cyocTpar aeruapupyercs cpasy (GiIaBUHOBBIM (epMeHTOM (¢ KOhepMEHTOM



®AJT). [Ipu 3TOM 37EKTPOHBI U MPOTOHBI C TAKOTO CyOcTpaTa cpa3y mepenaroTcs
yepe3 OAJ] yOuXxuHoHY.

Penokc-noteHnuan y nogoOHbIX CyOCTpaTOB BBINIE, YEM Y TE€X, KOTOPbIE
okucistorcss HAJl'-3aBucHMOM JeruaporeHa3oi, 3amac SHEPrHH y 3JICKTPOHOB
MEHbIIIE, TOATOMY TPaHCMEMOpPaHHBIN MOTEHIMAT BOZHUKAET MEHbIIIEH BEIMUYUHbI
U BCJIEACTBHUE 3TOI0 CUHTE3UpPYETCs MeHblee konnuecTBo ATD- (1,5 Monekybl).

Oxucnumenvuvim pocgopunuposanuem HaszbiBaeTcsi cuHte3 ATD myrem
dochopmupoBanus  AJlD,  ucmone3ys ~ IHEPrHI0  TPAaHCMEMOpPAHHOTO
AIEKTPOXUMHUYECKOTO MOTEHIMAJIa, BO3ZHUKAIOLIETO IPU OCBOOOKIECHUN IHEPTUU
AJIEKTPOHOB B MPOLIECCE MUTPALIMU UX I10 JAbIXATEIbHON LEenu K BbixaemMomy O;

Kosgppuyuenm ¢hocgpopunuposanus (P/O) 3T0 COOTHOIIEHNE KOJIMYSCTB
u3pacxonoBanHoro Ha cuHTe3 ATD dochopa H3PO,4 m mormomennoro O;. OH
BbIpaKaeT 3(PPEKTUBHOCTh (PYHKIMOHHPOBAHUA LIENH TPAHCIOPTA 3JIEKTPOHOB:
yeMm Bblilie KodduimeHt, TeM 6ombiie cunresupyercss ATD B pacuere Ha mapy
MEPEHOCUMBIX JJIEKTPOHOB. B MoHON nbIxatenbHOM 1enu KodhUIIMEHT paBeH
2,5, B clly4ae )K€ YKOpOYEHHOM paBeH 1,5.

CornacHo xumuocmomuyeckou cunomeze Mumuena-Ckynaueea OCHOBHBIM
bakTopoM compspKeHUsI OKUCTEHUsT U (HochOopIUpoBaHUs SBISIETCS HPOMOHHbLU
epaouenm. YacTb 3HEPrUM 3JEKTPOHOB OKHCIEHHOTO CyOCTpaTa B IpOLEcCe MX
MUTpAllMK  TI0  JbIXaTeJIbHOW  I[enmu  TpaHCcPOopMUpYEeTCS B DHEPIHIO
TPAHCMEMOPAHHOI'O 3JIEKTPO-XUMHUYECKOTO TOTEHIHANA, CO3JaBa€MOI0 IIyTeM
NepeKaykl MPOTOHOB M3 MaTpUKCa MHUTOXOHIPUM B  MEXMEMOpaHHOE
POCTPaHCTBO. B nanpHeleM NpoTOHBI Yepe3 KaHall CONMPATalolIero yCTpoicTa
BO3BpAIIAIOTCSI B MAaTPUKC (3aMbIKA€TCS MPOTOHHBIA IIMKJI), KOHIICHTpaIus
IPOTOHOB  BBIpaBHMBAeTca , MeMOpaHa  paspsbKaercs, a  JHeprus
TPAHCMEMOPAHHOI'O AJNEKTPOXUMHUYECKOTO TPaJUEHTa UCIIONBb3YETCs NIl CUHTE3a
ATO.

Tpancmembpannvlii  d1eKMpoOXuUMU4ecKull nomeHyuanr W TPOTOHHBIN
NOTEeHIMaN, TPOTOH - ABMWXKymas cuwia (A pH) - 3To rpagueHT KOHLEHTpauuu
MOHOB BOJOpPOAA W DJIEKTPUUECKUX 3apsiioB MO 00€ CTOPOHBI BHYTpPEHHEH
MeMOpaHbl ~ MUTOXOHApPHA. ODTOT TOTEHUMAJ Claraerci U3  Pa3HOCTH
ANeKTpUYEcKuX 3apsnoB (A y) paBHoit okono 0,206 u rpagueHTa HOHOB BOJOPO/Ia
(A pH) - oxono 0,056. O6miast Benuuuna ApuH = 0,25 B. [IpoToHHBII OTEHIIUAI
BO3HHKACT IyTeM Nepekayku H* u3 MaTprkca B MeXxMeMOpaHHOE MPOCTPAHCTBO 32
CUeT DSHEPruu TpaHCIOpTa »JJIEKTPOHOB. B KaxI0oil TOUKe CONpPSDKEHHUS U
dochopunrpoBaHus B MEXXMEMOPAHHOE MTPOCTPAHCTBO MOCTyIaeT He MeHee 2 H.

[log compsbkeHMEM MOHMMAIOT —MPEBpAILIEHUE HHEPTrUu TpaHCIOpTa
AJIGKTPOHOB B MPOMEXKYTOUHYIO (GOpMy - B DHEPrHI0 TpaHCMEMOpPaHHOIO
MOTEHITMAIA C TIOCTEAYIOINUM UCTIoNIb3oBaHueM ee i hochopmmmpoBanus AJ[D,
TO ecTh cuHTe3a AT®. IIpOTOHHBIN I'paJMEHT CO31AaeTCAd MYTEM BBITAIKHMBAHUS
HMOHOB BOJIOPO/ia B TPEX yYACTKAX JABIXATEIbHOM LIEMU: MPU MEPEX0JI€ ANEKTPOHOB
¢ ®MH H; uepe3 FeS-6enok Ha KoQ, mpu nepexoze anexkrpornoB ¢ KOQH; uepes
FeS-6emok Ha MUTOXPOM C1 U TIPH TPAHCIIOPTE JIEKTPOHOB OT IIMTOXPOMA a az K
O3. DT ydacTku 0003HA4YEHBI KaK MTyHKTBI COMTPSDKCHHUS.
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Conpsiearowee  ycmpoucmeo — SBISETCST  OMOXMMHUYECKOH  CHUCTEMOH,
ocymectpisitome dochopunupopanue AJID (cunres ATD) 3a cuer sHepruum
NPOTOHHOTO TMOTeHIMana. Jlokaau3oBaHO OHO B T'PUOOBUIHBIX BBICTYMAaX
BHYTpPEHHEH MeMOpaHbl MUTOXOHIpui. OmHa YacTh - 370 OenkoBbii kaHan (Fo) ,
apyras - (F1) - asto depmentr H'-AT®-cunreraza. IloTox mpOTOHOB uepes
COMpATAIONIEE YCTPOMCTBO  COIMPOBOXKIAET pa3psi MEMOpaHbl M BbIJCICHHUE
cB0OOHOM »Hepruu, oOycnapnuBaer cuHTe3 AT® uz AJII® u H3POs. Ilpu stom
MIPOUCXOUT JTNOO0 akTuBHpoBaHue pocdara, MO0 KOHGOPMAIMOHHBIE U3MEHEHUS
OeJika.

OTU TPOLECCHl SABISAIOTCA OOIIMMU JJII BCEX OpPraHUYECKUX CyOCTpaToB,
UMEHHO OHU  HapabaThIBAIOT SHEPTUIO0 ISl TMPOLIECCOB KU3HEACATEIHHOCTH,
HapylIeHUE KOTOPBIX MPUBOAUT K PA3BUTHUIO TMATOJOTMYECKHX MPOIECCOB.
[Io3TOMy OuY€Hb Ba)XHO JUIsl CTYJEHTOB 3HAThb OCHOBBI OMOPHEPTE€TUKH, MPOLECC
OMOJIOTUYECKOTO OKUCIIEHUSI U OKUCIUTENIBHOTO (pochopunmupoBaHus.

Poab AT® B MeTabdo1u3Me U PyHKIIMU KIETKH.

Bce xuBble KIETKM HUCIIOJB3YIOT B KAaue€CTBE «TOPIOYET0» HEOOJBIIYIO
MOJIEKYJTy 1o Ha3BaHueM ajieHo3uHtpudochar (ATD). DToT yHHBEpCAIbHBIN
WCTOYHUK OHEPTruM TMHUTAaeT OWOJIOTMYECKHE peakluu, O0OecreunBaronue
(GyHKIMOHUPOBAHUE KJIETOK M MPOIBETAHHE BCETO KMBOTro opraHuzma. ATO —
HE3aMEHUMBIH «UTPOK» Ha OuosoruueckoMm mnosne. Monekyna AT®, uszBecTHas
MpEeXE BCETO KaK YHUBEPCAIbHBIA UCTOUHUK DHEPTUU JJIS BCEX JKUBBIX KIIETOK,
BBITIOJTHSET TaKK€ KOMMYHHUKATUBHBIE (PYHKIHMH, BIMUSIONIME HA TOBEIACHUE
KieTok. AT® — nouctuHe Be3mecylias MOJEKyJIa, HO €€ BIIMSHUE HA Pa3HbIC
TKQaHX W OpraHbl BapbUpPyeT, UYTO TMO3BOJSET IIO-HOBOMY B3IJISIHYTh Ha

MPOMCXOXKICHNUE MHOTHX 3200JIEBAaHUI U HAMETUTbH ITyTH K UX JICUCHHIO.
S T R

Y B a :

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

i n "

o o o

;—Y‘J

BricokoaHepreTuyec-
kue chocdarTHbie
rpynnbt —

L A0 )
ATD

OGHapyXWJI0Ch, OJIHAKO, YTO ATa camasi BOCTpeOOBaHHAsI UYEJIOBEUECKUM
OpPraHU3MOM MOJIEKYJIa BBIMIOJHAET €II€ OJHY, COBCEM JPYryl0, HO HE MEHEe
3HAYMMYI0 QYHKIUIO. Pe3ynbTaThl MHOTOJIETHUX MCCJIEAOBAHUN MOKA3BIBAIOT, YTO
AT®, BHEe BCAKOrO COMHEHHUSA, €II€ W Ba)KHasl CUTHAJIbHAs MOJIEKYIa,
obOecrieunBaroIias CBsI3b MEXKAY KJIETKaMHU W TKaHSMU 1O BCEMY OpPTraHU3MY.
Oxka3biBaercsi, AT® — He TONbKO YHMBEpCAJbHbI HCTOYHHUK JHEPTUHU, HO U
YHUBEPCAIbHBIN «CBSA3ZHOW.

[Ipeanonoxxenne o nBoWHON pomu AT®D ObUIO BIEpPBBIE BBHICKA3aHO B
Havasie 1950-x rr. u BocipuHATO 0€3 BCSIKOTO 3HTy3ua3zma. OJIHaKO 3a TOCIeTHUE
15 ner mosiBMIOCh MHOXECTBO JAHHBIX, MPOJIMBAIOIIUX CBET HA TO, KAK UMEHHO

AMSD -
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MouiekyJibl AT® BO3IEHCTBYIOT Ha KJIETKY, HAXOJSCh HE BHYTPU HEE, a CHAPYXKH,
U KaK OHU y4YaCTBYIOT B BBINIOJIHEHHHM OPTaHAMHM M TKAaHSAMH HX IOBCEIHEBHBIX
bynkuuii. [TockoiabKy BIMSHUE JaHHOW MOJIEKYJbl Ha (PU3MOJIOTHIO OpraHu3Ma U
COCTOSIHUE €T0 3/I0POBbSl YHUKAJIBHO IO CBOEW IIHMPOTE, CErofHs JabopaTopuu B
CaMbIX pPa3HBIX CTpaHax YMOPHO pabOTarOT HAJ TeM, YTOOBI WU3BJEYb W3 ITOTO
CBOMCTBa MaKCUMAaJIbHYIO MOJIb3Y JJII MEIULIUHBI.

Ho 1929 r., xorma Obuta oOHapykeHa AT®, mo BceMy MHUPY LU
WHTEHCUBHBIE TIOMCKM HEYJOBUMOIO BHYTPUKIETOYHOIO HCTOYHHKA 3HEPTHUU.
[Toutn omroBpemenno Kapn Jloman (Karl Lohmann) u maypear HobGeneBckoit
npemun 1922 r. Otro Meiteprod (Otto Meyerhof) u3 MHCTHTYTa MEAUITMHCKHAX
uccnenoanuii Kaiizepa Bunbrensma B XaiigenbOepre, ¢ OJHOW CTOPOHBI, U
Caiipyc ®uck (Cyrus H. Fiske)Bmecte co cBoum acmupantom Hemmamparamoi
Cy066a Poy (Yellapragada Subba Row) u3 I'apBapackoit MEIUIIMHCKON IIKOJbI —
C JApyrou, mMoOKa3aJd, 4YTO HA BHYTPUKIETOYHBIE MPOLIECCHI, KOTOPHIE
00eCreurBalOT COKPAIICHUE MBIIIEUHBIX KJIETOK, BIUSIET MOJIEKYJIa, COCTOSIIAs U3
aJIeHO31HA (COEMHEHMs a30TUCTOTO OCHOBAHUS aJICHUHA C CaXapHbIM OCTaTKOM)U
tpex docdatupix rpynn. B 1935 r. Karacu Makuno (Katashi Makino) u3
Jansabckoit OONBHUIBI B MaHBYWKYPUU MPEIJIOKUT CTPYKTYPY MOJIEKYJIHI,
MPaBUJIBHOCTh KOTOPOM MOATBEPAWIHM JAeciTh JieT cmycTs basun Jlutro (Basil
Lythgoe) u Anexcannep Tonn (Alexander Todd) u3 xumuueckoi jpabopaTopuu
KeMOpuKCKOTO YHUBEPCUTETA.

3a BeChb 3TOT MEpPUOJ HE MOSBUIOCH HH OJHOTO CBUIETENBCTBA yYaCTHUSA
AT® B mponeccax, NpOTEKAOIMNX BHE KIETOK. CuTyaldsi U3MEHWIACh JIMIIb B
1962 1. Mononoit Heipoduznosor u3 MenbOypHCKOTO YHUBEpPCUTETAa B
ABcTpanuu, bepHCTOK, Hcclieys Ipolecchl nepeaayl HHPOpMalii BEreTaTuBHOM
HEpPBHOUM cHUCTEMOMW (B 4HMCIE MPOYEro OHAa KOHTPOJUPYET COKpAILEHHUE CTEHOK
MOYEBOTO MY3bIpS W KHIIEYHUKA), OOHAPYKUJT KOMMYHUKATUBHYIO CBSI3b, B
KOTOpOW HE MPUHUMAIOT Y4acTHsl TaKue OOIIEHU3BECTHBIE HEHMpOMEIMATOPHI, KaK
alEeTUIIXOJIMH Win HopaapeHanuH. Hezamonro no storo (1959 r.) [Tamena Xonton
(Pamela Holton) w3 KeliOpumkckoit  (HU3HOIOTUYECKONH  J1abopaTopHu
MPEANOJIOKUIIA, YTO CEHCOPHBIE HEPBHBIE KIETKH CEKPETUPYIOT MOJEKYJbl AT,
1 bepHCTOK peni npoBepUTh, MOTYT JIM OHU OTBEYATh 38 KOMMYHHKAILIMIO MEXKTY
JIBUTATEIBHBIMA HEWpoHAMU U MblamMu. Heobxoaumo ObLIO OJIOKMPOBATH
nepegadyy HMHQPOpMAIMU  TJAJKUM  MBIIIIAM C T[OMOIIBIO  TPaJUIMOHHBIX
HelipoMeauatopoB. Ha skcniepuMeHTHl yiuio 0oJiee NeCATUIETUs, U TOJIbKO B 1972
r. bepHCTOK cuen BO3MOXKHBIM OOHApOJOBaTh CBOE MPEIINOJIOKEHUE O
CYILIECTBOBAHUM «ITYPUHAIPTUUYECKUX HEPBHBIX KIETOK», KOTOpbIE HCHOJb3YIOT
ATO B kauecTBe HelpomeauaTopa.

DJIEKTPUYECKUE HMIYJIbChl, TEHEPUPYEMbI€ HEPBHBIMU  KJIETKAMH,
PacCIpOCTPAHSAIOTCA MO BCEW JUIMHE HEUPOHA, HO JIEKTPUUECKHUM 3apsiJl HE MOXKET
MPEOJOJETh KPOUICYHBIM 3a30p — CHUHANTUYECKYHO IIeIb — MEXAY ABYyMs
HEUpPOHAMU WJIM TEPECKOYUTh C HEPBHOIO OKOHYAHUS HA MBIIICYHYIO KIETKY.
[locnanua nmepemarTcs OT KJIETOK K KJIETKaM C  [OMOIIBID  TakKHUX
HEHpPOMENUaTopoB,  KaK  aleTWIXOJuH,  riayramar,  jpodamud.  OnHu
BBICBOOOXKJJAIOTCS B CHHANTUYECKYIO II€Jdb HEHPOHOM, T€HEpUPYIOLIUM
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MMIYJIbChl, W CBA3BIBAIOTCS C PELENTOPaMHU CIEIYIOUIEro HeWpoHa. B Hem
MPOUCXOIUT PsIi W3MEHEHHM, MPUBOIAIIMX B KOHIE KOHUOB K TEHEPALUU
UMITYJIbCOB, KOTOpPBhIE HWHUIMUPYIOT COKpAIlEHHE WA pacciaablieHue MBI,
Takum o0Opa3om, uHbOpMaIUsl MepenaeTcs OT HEeWpoHa K HEWpOHY B BHUE
YEPEAYIOMIMNXCS ANEKTPUUECKUX U XUMUUECKUX Pa3psI0B.

Jlonroe BpeMsl CUMTANOCh, YTO KaXIblii HEUPOH BBICBOOOXKIAECT
HEUpOMEOUaTopel  TOJBKO  oAaHOro  tuma. (COOTBETCTBEHHO,  KIJIETKH,
CEKPETUPYIOIINE AaleTHJIXOJWH, Ha3Bajdl XOJWHIPTUYECKUMH, HAoDaMuH —
nopamumdprudeckum u - T.0.  Koumemnmusa  bepHcToka 0 Hanmwuuun
MyPUHIPTHUECKUX HEHUPOHOB OCHOBBIBAJIACH HE TOJHKO HAa €ro COOCTBEHHBIX
HAOIOICHUSIX, HO U Ha pe3ysibTaTax padoT HEMpoPHU3noI0roB 3 Menp0ypHCKOTO
1 JIOHAOHCKOTrO YHUBEPCUTETOB, B uncie KoTopbix Makc benner (Max Bennett),
['peitm Komnoemn (Graeme Campbell), Monnu Xoynman (Mollie Holman) u Maiix
Pann (Mike Rand).

Jlosiroe BpeMsl CUMTANOCh, YTO KaXKIbli HEUPOH BBICBOOOXKIACT
HEWpOMEeauaTopsl  TOJBKO  oAaHOro  tuma. (COOTBETCTBEHHO,  KIJIETKH,
CEKPETUPYIOIIUE AalleTHJIXOJIMH, Ha3Bajl XOJUHIPTUYECKUMH, JO0haMUH —
nopamundprudeckumun u - T.0.  Konmenuusa  bepHcroka 0 Hanuuuu
MyPUHIPTUUECKUX HEHUPOHOB OCHOBBIBAJIACH HE TOJBKO Ha €ro COOCTBEHHBIX
HAOJIIOICHUSX, HO M Ha pe3ysibTaTax paboT Helpodu3nonoro n3 Menb0ypHCKOTo
1 JIOHIOHCKOTO YHUBEPCUTETOB, B uKciie KoTopbix Makc benner (Max Bennett),
['peitm Komnoemn (Graeme Campbell), Monnu Xoynman (Mollie Holman) u Maiix
Pann (Mike Rand).

HecmoTrpss Ha MHOXKECTBO [JaHHBIX B TMOJB3Yy TOro, 4ro ATO®
BBICBOOOXKIACTCS HEUPOHAMM MBIIII] KUIICYHUKA U MOYEBOIO ITy3bIpsi, MHOTHE
HeWpo(U3MOJIOTH COMHEBAIUCh B CYIIECTBOBAHMU HEPBHBIX KIIETOK, KOTOPHIC
ucnonb3yioT AT® B kauectBe Helpomenuaropa. ComHeHUs: ObUIM CBSI3aHBI B
MEPBYIO OUepelb C TEM, UTO,lI0 MHEHHMIO YYEHBIX, Takas Be3Jecyllas MOJEKyJa
BpAJl JIM  CIIOCOOHA  OCYIIECTBIATH  crneruduueckue ¢yHknuu. Jlanee,
HEOOXOJMMBIM YCJIIOBHEM BBIMOJHUMOCTH €0 POJU HehpoMenuaropa ObLIO
CYILIECTBOBAHHE MOAXOISIIEIO PELEeNTOopa Ha MOBEPXHOCTH KIETKU-MHUILIEHH, HO
TaKOBOT'0 He 00HapykuBajoch. M Tora Havyasics ero mouck.

B 1O xe BpeMms He MpEeKpallaIUCh IMOMNBITKH BBISICHUTh, KAKUM HMEHHO
oOpazom Mosekyiabl AT®, cexkpeTupyemble HeMpoHaMH, TiepeaaroT HH(OpMaIUI0
MBIIIICYHBIM M JIPpyruM KieTkaM. OCHOBBIBASICh Ha pe3yJibTaTax HCCIECIOBAHUM,
bepucrok B 1978 1. mpennonoxun, 4to y AT® U KOHEYHOro MHPOAYKTa €ro
pacIIEeIUICHUs] aICHO3UHA CYIIECTBYIOT pa3lEbHbIE CEMENCTBA PELIENTOPOB — OH
Ha3Bal ux P2 u Pl coorBercTBeHHO. J[ayibHENIIINE SKCIEPUMEHTHI TTOKA3AJIH, YTO
aktuBaiua P2-peuentopa mnox gedictBueM AT® 0OpuBOOUT K  pasHbIM
MOCJEACTBUSM, a 3TO 3HAYWUT, YTO, MO-BUJIUMOMY, €CTh JBa IOJTUIIA JAaHHBIX
peuentopoB. bepHCTOK U €ero coTpyIHUKU Ha3Banu ux P2X u P2Y.

W Bce ke cama uzes, 4UTO HEPBHBIE KJIETKU MCNOab3yI0T AT® B KauecTBe
HelipoMeauaropa, BbI3bIBaJla COMHEHUs. Toibko B 1990-X TIT. TOSBUIUCH
MOJIEKYJIIPHBIE METO/IbI, C TIOMOIIBI0 KOTOPBIX Cpa3y B HECKOJIBKHUX JTa0OPATOPUIX
ObLTH uAeHTHUIMpPOBaHbl perentopbl AT®, 4To cpaszy MO3BOJIUIO UCCIEAOBATH
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BCE MHOrooOpasue AeWCTBUN, OKa3bIBAEMBIX AITOM MOJEKYJOW Ha HEpPBHBIE U
JIPYTUE KIETKU.

3anomHuTe!

e  XpaHunuuaMu dHepruu B Moiiekyse AT® ciykaT XUMUYECKHUE CBS3U
Mexay Tpems ¢ocpaTHeiMu rpymnnamMd. K HUM TOpHCOEIUMHEHA MOJIeKYJia
aJIcHO3MHA, OJIHOTO M3 JIByX NYPUHOBBIX a30TUCTHIX OCHOBAHUM, BXOJAIIUX B
cocraB JJHK

e AT® cuHTe3upyeTcsi B OCOOBIX KIETOYHBIX CTPYKTypax —
MUTOXOHAPHUSIX.

OgHuM #3 TIaBHBIX ydYacT HHUKOB IIpoliecca ciyxkaT npotonsl (H+),
BBICBOOOKaEMBIE U3 MOJIEKYJI TJIIOKO3bI IPU UX pacHICIUICHUH. B MUTOXOHApUSIX
(1) mpoToHBI ydacTBYIOT B mpucoeAuHeHUH (ocdaTHOM Tpymmbl K ageHO3UHAU
dbochary (AD), B pesympraTe uyero ooOpasyercs AT®D, KOTOpHIH BBIXOIUT B
nutoruiazmy (2). Ilpu ormemnenun ot AT® konueBoit gocharnoi rpymrmsl (3)
BBIJICIISIETCS] DHEPIHsi, KOTOpasi MUCIOJIb3yeTCs] B YaCTHOCTHU JJII CUHTE3a OEIKOB.
AJI® u cBoOoaHbIHN dhochat Boccoeaunstorcs ¢ oopazoBanuem AT (4).

B 1990-x rr. nHavamuch paboThl Haja NpoeKToM «I'eHOM dYenoBekay, |
BCKOpE ObUTM MACHTU(GUIIMPOBAHBI TE€HBI, KOJAUPYIOIINE )KU3HEHHO Ba)KHbIC OCIIKU
YyeJoBeKa, B TOM 4YHCIE TEHbI, KOTOpPbIE JETCPMUHUPYIOT CHHTE3 OCJIKOB
HEKOTOPBIX AT®-penienTopoB. 3aTeM yIalOCh JOKAJIM30BaTh U CAMHU PELENTOPHI
Ha Pa3iM4yHbIX KIEeTKax. M3ydenue curnanbHoM cucteMsl ¢ yyactuem AT crano
HA4yaJioM HOBOM 3pbl B OOJACTH MEXKKIETOYHBIX KOMMYHHUKamuil. JlerambpHoe
UCCIIEIOBAHUE MOJIEKYJISIPHOM CTPYKTYpbl MYPHUHOBBIX PELENTOPOB IPHUBEIO K
OTKPBITUIO KPYITHOTO WX CEeMENCTBAa U OOHAPYKEHHUIO Ha KJIIETOYHON MOBEPXHOCTH
1[EJI0T0 psifia KaHAJOB U (EepMEHTOB, MPUHUMAIOIINX ydacTue B mepenade ATO-
curHanioB. Kak u o’uanock, ObUIO BBISIBJICHO JBa OOIIMPHBIX KJIAcca PEIENTOPOB,
HO KaXbId U3 HUX OBLI MPEACTABJICH ropa3io OOJBIINM YKHCIOM MOJATUIIOB, YEM
npeanojaranock. Takoe pazHooOpazue MmoaApasyMeBayio, YTo KaXKIbIH U3 MOTUIIOB
MOKET CTaThb MHIICHBIO JIUISI «CBOETO» BeEIlecTBa, ciocoOHOro BiuATH Ha ATO-
CUTHAJIbI TOJIbKO B CHENU(PUUECKUX TKaHSAX U KiIeTKax. M yxe cerojiHs mnoiaydeHbl
ATOMY MOJITBEPKICHHUS.
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Kak mokazanu pajbpHEWIINE MCCIEOBAaHUS, MEXAHU3M JCHCTBUS JIBYX THIIOB
pELENTOpOB  CYLIECTBEHHO paznuvaercs. P2X-pementopsl  OTHOCATCS K
CyNEepCEMENCTBY MOHHBIX KaHAJIOB, OTKPBIBAEMBIX HeHTpoMenuaropamu. OauH U3
Hac (Kak) coBMEeCTHO ¢ ApyruMHu UcClIe0oBaTeNsIMU OOHAPYKUJI, YTO, CBSI3bIBAsICh
¢ AT®, P2X-penenTopsl «OTKPHIBAIOTCS» B OYKBaJIbHOM CMBICJIE TOrO CJIOBA U
00pa3yloT TpaHCMEMOpaHHBIM KaHal, MO KOTOPOMY B KIETKY YCTPEMIISIFOTCS
HAaTpUEBBIE M KaJbLMEBBIE HOHBL. B ornmuume ot »storo peuentopel P2Y mpu
cBa3piBaHUM ¢ AT® 3amyckaloT B KJIETKE KackaJ MEXMOJIEKYJISPHBIX
B3aMMOJICHCTBHI, B pe3ylbTaTeé KOTOPHIX B IHUTOILIA3My BBICBOOOXKIAIOTCS
BHYTPHUKJIETOUHBIE 3a1achl Kanblusd. 11 B TOM, 1 B IpyroM Ciydae KaJIbLIMi MOXKET
NOBJIMATH Ha JAPYrue COObITHS HAa MOJIEKYJIIPHOM YPOBHE M U3MEHHUTbH MOBEJICHUE
KJICTKH.

Monekyna AT® HaXOOUTCSA B CUHANITUYECKOM €M COBCEM HE JI0JIT0, HO €€
BIIMSAHUE HA AaKTUBALMIO pelenTopa B OAHUX CIy4asx OKa3bIBACTCS
KPAaTKOBPEMEHHBIM, IIOpsAJAKAa MWUIMCEKYHI, a B JpPyIMX JUIMTCA TOAaMHU.
Hamnpumep, pe3kuil IpUTOK B KJIETKY MOHOB Kaiblus yepe3 P2X-kaHambl MOXKET
IPUBECTU K CEKPELUH MOCIEAHEN APYyrux HelpoMeanaTopoB (UTO HaOII01aI0Ch B
TKaHSX MO3ra),a BBICBOOOXJECHHUE ATHX K€ MOHOB W3 BHYTPHUKJIETOUHBIX JEMO B
pesynbTate aktuBauMM P2Y MOXET TOBIMATH HAa AKTUBHOCTh I'€HOB,
OMOCPENYIOIUX MPOIU(PEPALNIO KIETOK, U MPUBECTH K U3MEHEHMSM B TKaHSX,
MMEIOIIHUM JIOJITOBPEMEHHBIE ITOCIIEICTBUS.
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OnDHOBPEMEHHO C HEHpOMEAUATOPAMHU
W3 HEPBHOM KIIETKH, T€HEPUPYIOLICH
HMITYJIbCHI, BBICBOOOXKIAIOTCSA
Mosekyiasl AT®D (1), koTopeie TOXe
nepeHocaT uapopmanuio. K cexkpenuu
curHaiabHbIX AT® criocoOHBI U ApyTHUe

KJICTKHU. Oxka3zaBIINCh BO
BHEKJIETOYHOM npocTpaHcTBe, AT
MOJBEPTalOT Csi  (hepMEHTATUBHOMY
pacuierieHuo  (2) ¢ oOpazoBaHuEeM
cravana AJ1®, 3arem AM® u HakoHerr | Q,o
aneHo3uHa. Cama monekyna ATO u s
BCE MPOAYKTHI €€  pacueIICHUs

NepeHoCIT UHOOPMAIUIO OT KIETKH K

KJIETKE, CBSI3bIBASICh co

crnenupUUecKUMH PelenTopaMu Ha UX ’/’_ Q

noBepxHocTH (3). M3BecTHHI JBa TUMA \\/
AT®-peuentopoB: P2X u P2Y.

[locnennui pacmo3HaroT TaKXKe
Mosiekysibl AJId. AM® u aneHo3uH
cBa3pBalOTCA ¢ Pl-penenropamu.
[IponykTel pacmemiennss AT® moryr
OCNa0NsTh  WIM  YCUIIMBATh  €r0
JNEWCTBUE;  HANPUMEP,  AJCHO3HUH,
CBA3BIBAsICH C Pl-penentopoM KIIETKH-
ncrtoynnka ATD, crrocodbeH moaaBiIsaTh
€ro BbICBOOOXKICHHE

Mexanusm neiictBusi AT® Kak CUTHAJIbHOM MOJIEKYJIbl IMPEACTABISACTCS €IIIe
Oojee CIOXKHBIM, KOTJa B J€JIO BCTYNAIOT APYTHe BHEKIETOYHbIE CHUCTEMBbI
curHaiuzanuu. M3BecTHo, HanpuMep, YTO OOIIMPHOE CEMEHCTBO (PEpMEHTOB MOA
Ha3zBaHueM 3KTO-AT®da3bl, HAXOAAIUXCS HAa MOBEPXHOCTU OOJBIIMHCTBA KIIETOK,
OBICTPO OTIIETUISAIOT OT MoJieKylbl AT® ¢ocdaTHbie rpymnmsl, npeBpamasi ATO
cHayana B ageHo3unaudocdar (AAD), 3ateM B agenosuaMonodochar (AMD), u
HakoHel B aneHo3uH. Kaxnapii u3 npoaykroB pacuierieHuss AT moxer
JIEHCTBOBATH HA KIIETKY MI0-CBOEMY.

®dycao Kato (Fusao Kato) uz Menuuunckoi mkosibl YHUBepcuteta J[3uken B
Tokno mnokazan, Hamnpumep, yTo AT® COBMECTHO € aJ€HO3MHOM Y4YacTBYET B
paboTe HEHpPOHHBIX CETeM CTBOJA TOJOBHOIO MO3ra, OMOCPENys TaKUE BaXKHbIC
¢duznonornueckue (QpyHKIHUU, KaK IbIXaHUE, COKPAILICHHE CEPACUYHON MBILIIBLI U
paboTy XKeNyA0YHO-KUILIEYHOTO TpakTa. M3BECTHBI W MPSIMO MPOTHUBOMOJIOKHBIC
cutyaunu, korga AT® u ageHO3uH BBICTYNAIOT KaK aHTArOHUCTHI MPU Mepeaade
CUTHAJIOB: CUTHAJI OJVH — IIEPEHOCYNKOB MHOTO.

Bnepsrie cmoco6Hocth AT® k mepenocy wuHbopmaruu  Obuia
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IIPOIEMOHCTPUPOBAHA JUIsI HEPBHBIX KJIETOK M MbIIL. Ho Temepp Mbl 3HaeM, 4To
AT® urpaer aHAJIOTHYHYIO POJIb B CAMBIX pa3HbIX TKaHAX. Ha mpumepe cepaeyno-
COCYIUCTOM CUCTEMBI MbI MTOKa)KEM, HACKOJIBKO Pa3HOOOpa3HbI 110 CBOEH MPUPOJIE
U JUINTEIIBHOCTH MeXaHu3Mbl AedcTBUSL AT® OT OZHOTO HEHpOHA [PYyroMy
aJICHO3MH MOJKET TMOJAaBIATh BbICBOOOXIeHHEe AT® B CHHANTHYECKYIO MIENIb
OJIHUM M3 HeWpoHOB. TakuM 00pa3zoM, B3auMHoe BiusHue 3hdexkroB ATD, ero
COCTaBIISIFOIINX Y BHEKJIETOYHBIX 3KTO-AT®a3 MOKHO paccMaTpUBaTh KaKk OCHOBY
CaMOpPETYIUPYIOLIECUCS CUTHAIBHOU CETH.

CoBMeCTHOE BIIMSHHME Ha KJIETKY OKa3bIBAIOT HE TOJbKO AT® u npoayKTs
€ro paciieruieHus; B HepBHOM cucteme y AT® ecTte W Apyrue mapTHEPHI, B
OTHOLIEHUM KOTOPBIX OH JACHCTBYET KakK KOHeMpoMmenuarop. Takoe sBIEHUE,
obHapyxenHoe bepHcTokom emie B 1976 r., MOMOIJIO ONPOBEPTHYTH YCTOSIBIIIEECS
MHEHHE, 4TO 1000 HEeHpOH cuHTe3upyeT, 3anacaet u Bei- BU/IbI PEIIEIITOPOB
N3BectHbl 1Ba Buaa peuentopoB AT®. Pe- nentopsl P2X — 3T0 KanbLUeEBbIE U
HaTpU €BbIE HOHHBIEC KAHAJIbI, OTKPBIBAIOIIMECA B OTBET HA CBs3biBaHue AT c ux
BHEKJIE TOYHOW yacTero. Korgma moisekyna AT® mpu coeauHseTcss K peuentopy
P2Y, 3amyckaer csi KackaJl BHYTPUKIECTOYHBIX CHUTHAJbHBIX IPOLECCOB, B
pe3yJibTaTe Yero MOHbI Kajib LUsl BBICBOOOXKAAIOTCS U3 BHYTPUKIIETOY HBIX JIETIO B
nuTorazMy. B o0oux ciyyasix MOBBIIIEHHWE KOHIEHTPAMd HOHOB KajblMs B
KJIETKE MOJKET IIPUBECTH B YACTHOCTU K KPAaTKOBPEMEHHOMY COKPAIEHUIO MBIIIILI.
AxtuBanus P2Y MoKeT HHUIIMMPOBATH Pa3 HOrO poAa MEKMOJIEKYJIIPHBIE B3aHMO
JEUCTBUS M HW3MEHEHHE T€HHOW AKTHUBHOCTH, YTO BBI3BIBAECT JOJITOBPEMEHHBIC
s dexThl, HapUMEp KJIETOUHYIO Npoiaudepannio CBOOOXKIAET BCETO OJIUH THII
HelipoMeauatopoB. HakomiaeHo MHOXKECTBO CBUICTEIBCTB B MOJB3Y TOTO, 4YTO
ATP 0ObIYHO BBICBOOOKJIAE€TCSI COBMECTHO C TaKMMH HEWpoMeIuatopaMu, Kak
BCEM H3BECTHBIE HOPAJAPCHAIMH W AalETUIXOJWMH. BrepBble KOHLENIUs
KOHeMpoMenuaTopa Oblia BBIIBUHYTAa OTHOCUTENbHO AT®. CeroaHs M3BECTHHI U
apyrue mnpumepbl momoOHoro maptHepctBa: 'AMK wu rnunuH, godamuH u
CEPOTOHHH, ALlETWIXOJIMH U IyTamaTr. Mbl UMeeM 31eCh elle OIUH IIPUMEp TOTO,
KaKk uccienaoBaHue CUTHAIbHbIX GyHKIMA AT® mo Morio BbIABUTH Ooljiee
yHHUBEpCaJbHble (PU3UOJOTUYECKHE 3aKOHOMEPHOCTM U HAaMETUTh HOBBIE
HaIpaBJICHUs] Pa3BUTUS JNPYTrUX oOjacTedl. YBEIMYEHHE TOKA KPOBH BBI3bIBACT
CABUT DHIOTEIUAIBHBIX KIJIETOK, BBICTUJIAIOIINX CTEHKA KPOBEHOCHOI'O COCY[a; B
pe3yJib TaTe U3 KIETOK BBICBOOOXKAAOTCS MOJEKyIbl AT®, KOTOpble aKTUBUPYIOT
peuenTopel OJMKaWIIMX KJIETOK. B OTBET OHM CEKpPETHPYIOT OKCHJl a30Ta,
KOTOPBIN CIIOCOOCTBYET PACUIUPEHHUIO COCYIa.
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BU[bl PELIENTOPOB v
ki NEUCTBUE ATO HA ATO cananmaTca  Manepsasuicaobox: Y

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

88bi8 MOHHLIE KAHANI, OTKPbIBAKINECH

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

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

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

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

K KpATKOBPEMEHHOMY COKPALUEHMO Msilul, |  BbICTOB CyXeHue

AXTHBALHR P2Y MOXET WML MMPOBATS Pas-

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

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

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

HRNPYMp KNGTORND pUIMDEp Lm0 ' VAT e KpOBGHOCHORD COCyA: BBy

Vior xanetats O TATE H3 KNETOK BLICBOBOXARIOTCH

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

CNOCOBETBYET PACLUMPENWIO COCYRA

V3 noBpexaeHHbX /7
KNATOK BbiCROGOX: 4 /
pReTcaATo

SHpoTanKansHbe
KN&TKH

Cocyn
pacwupaeTes

® O6paaoeatme crycrkoe »

ATO, BblLUBWIA U3 KNTOK B MBCTE NOBPAX AR«
HiA TKaKW, pacwiennaerca 4o ALD. ALD caasbl- HA NOBBPRHOCTH
BABTCH C PBLENTOPAMH HA NOBEPXHOCTH TPOMEO- TPOMBOLHTA

LYITOB, T8 ArpArMpyIOT M 06PA3YI0T KPOBAHLE

RIVATKA. AAKVNADURAN A NAKY y O@a_sy_nor_cygrycr f’f’ -
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- Poar AT® B nomaep:xaHuu
HOPMBI U O0pbOe ¢ MATOJOTUAMHU.

— ‘A

= AT® npuHuMaeT ydyacThe B

= o GyHKIIMOHUPOBAHUU BCEX IIATH
J OpraHoB 4yBcT. Tak, MOKa3aHO, 4YTO
peuentopel AT® Ha mnDOBEpXHOCTH
HEPBHBIX KJETOK B CETYATKE TIJia3a
o pearupyror Ha uHGOpMAIHIo,
IIOCTYIIAIOIYI0  OT  TAJIOYeK U
SN T K0JI004eK (KJIETOK, BOCIIPUHUMAFOIINX
“& CcperoBble curdaiiel). B cBoro ouepensp,
HEpPBHBIE KJIETKA CETYaTKH
ucnoib3yloT AT® U aneTwixojiuH B
Ka4eCTBE KOHEUPOMEAUATOPOB  JJIs
nepenauyd  uHGOpPMAIMUM B IEHTPHI

! : Bar
L.,)AOW'

(= —— Doopewme mmne

e SO TO MBI YA AOT S
MM AL OO BIX XIS TOWN N

G TNMponudepaun

KNaToK a

it G b aglail e e et it TOJIOBHOT'O MO3ra, OTBEYalolIiue 3a €€
S2r0TCE moniexynes AT, Orl CaR3IEBE 0TS © DeUenTO- o
e o e e s B Ep P e e et 00paboTtky. IlomMHMO TMOBCETHEBHOMN

TOOMIOATIA NOATODHOE Cyareie AP TeNMNn — DeCTenO3

paboTel AT®, 110 JaHHBIM HECKOJIbKHUX
rPyOIl  Y4Y€HBIX, YYacTBYeT  Kak
CUTHAJIbHAA  MOJIEKyJla B  OYEHb
BAXHOM aKT€ B IIPOLECCE Pa3BUTHSA
AMOpHOHA — (dbopMHUpoBaHUU
3PUTENBHON CUCTEMBI.

Hukonac [e#in (Nicholas Dale) u3 Yopukckoro yHuepcurera B AHIIIMH
BMECTE€ CO CBOMMHM KOJUIETaMHU IIOKa3aa, 4yTo BbICBOOOkAeHHe AT® B cTporo
OTIpEJICTICHHBIA MOMEHT Pa3BUTHS dSMOPHOHA JEHCTBUTEIBHO CIYKUT CUTHAJIOM K
Havyaiy QopMupoBaHus riaza. Takyro K€ pojib OH WUIPAaeT B Pa3BUTUU YIUTKU
BHYTPEHHETO yXa — CTPYKTYpbl, OTBETCTBEHHOW 3a Bocmpusitue 3Byka. AT®
ydacTByeT B paboTe CIyXOBOTO ammapata U y B3pociioro uenoBeka. [lomocts
VIUTKA BBICTHIAIOT A0 50 THIC. BOJOCKOBBIX CEHCOPHBIX KJIETOK, M MPUMEPHO
noyioBUHA U3 HUX uMeroT AT®-penentopsl, KOTOpbIE, KaK ObUIO MOKA3aHO, B PAJIE
CIIy4aeB OIMOCPEAYIOT HMITYJIbCAIIMI0O HEUPOHOB. Jlanee, BKYCOBBIE COCOYKH Ha
KOHYMKE si3blka HecyT P2X-pernenTopbl, ONMOCPEAYIOIIME BKYCOBBIC OULIYIICHUS.
Coto Kunnamon (Sue C. Kinnamon) u ee Kojiern U3 YHHUBEpPCUTETA IITaTa
Kosiopamo B xome XOpomio MpOAYMaHHBIX M OPraHW30BAHHBIX SKCIEPHUMEHTOB
npojaeMoHCTpupoBasid, 4to AT® mnpencraBiaser coOOH >KM3HEHHO BaKHBIN
HEMpOMEeauaTop, MepeaArOIIHI CUTHAJIBI oT BKYCOBBIX COCOYKOB
COOTBETCTBYIOIMM HEPBHBIM KJIETKAM, M YTO MbINIM, JumeHHsle P2X, - u P2X3-
PENEenTOpOB, HE CIIOCOOHBI K BOCIIPUSATHIO BKYCa.

HNuTepecHo, 4TO Takue ke PEelenTopbl OMOCPEAYIOT HEKOTOpPhIe OOJIEBbIC
omyuieHus. MHOTHE 3HAIOT HE IOHACHBIIIKE, YTO MOAKOXHbIE HUHbeKIUun AT
BecbMa Oone3neHHbl. HemaBHo rpymma ¢usuonoroB u3 IIKoasl MeIUIIMHEI,
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CTOMATOJIOTUU U OMOMEIUIIMHCKUX Hayk npu KoponeBckom kosiemxke B Jlonnone
nokasajia, 4To 0OJib BO3HHMKAeT B pe3ysbrare akTuBauuu P2X-penentopoB B
HEPBHBIX OKOHYAHUAX B KOXE, OINOCPEAYIOIIMX TaKTUJIbHBIE U 0OJIeBbIE
omyienus. Cesizp AT® ¢ npyrum Bugom 00, a UMEHHO BO3HHUKAIOUIEH MpH
MOBPEXKIECHUNA HEPBOB, MMEET WHOM XapakTep. ODKCHEPUMEHTHI, IMPOBEIACHHBIE
Kamyxune Hunoye (Kazuhide Inoue) u3z VYuuBepcurera Kriocto B AnoHuum u
Maiikiiom  Canrepom  (Michael  Salter) wu3  YauBepcurera  ToponTto
CBUJETENBCTBYIOT, UTO B 3TOM CIIy4dae IMpoucxoauT akthuBauus AT®-penentopon
Ha TMOBEPXHOCTH KIETOK MHUKPOIJIMM B CHMHHOM MO3re. MHKpOIJIHs B CBOIO
o4depellb CEKPETUPYET MOJIEKYJIBI, KOTOPBIE pa3apa)kat0T HEPBHBIE BOJIOKHA, YTO U
BBI3BIBAET XPOHUUYECKYIO 00Jb (cM.: @unac JI. HoBble mogo3peBaemblie o Jaeny O
xponuyeckoi 6omu /BMH, Ne 1, 2010).

VYke ceitiuac HeEKOTOpble (apMaleBTUUECKUE KOMIIAHMM HaMEpEeBarOTCA
UCITIOJIb30BaTh P2X-penenTopsl B Ka4eCTBE MUILEHEN JUIsl HOBBIX JIEKAPCTBEHHBIX
CPEICTB IPU HEBPOJOTUYECKUX OOJIAX U 0O0JIAX, COMPOBOXKIAOIIUX Bocnanenue. 1
3TO TOJIBKO OJIHA U3 BO3MOKHBIX 00OsiacTeil npuMeHeHuss AT® uim ux penenTtopos
B MEIMIMHCKUX LeIsIX. B TOM Xe psiy HaxomATcs CepIeYyHO-COCYAUCThIE
3abosieBaHus. UTOOBI MOHATH NPUYKHY, HY’KHO MIPOCIEIUTh, YTO MPOUCXOAUT HPHU
Takux mnarosioruax. Kierku, nomyuuBmme (u3MUEecKUe TMOBPEXKACHUS WIN
HENPaBUJIbHO (QYHKIMOHUPYIOLIUE, MOTYT BbICBOOOXKIaTh AT®D B MEKKIETOUHYIO
cpexy. HacTo 3TO CIy’)KUT CHTHAJIOM Ul OpraHu3Ma K BKIIOUYCHHUI0 MEXaHU3MOB
penaparnuu, B YaCTHOCTH K BBIPAOOTKE B MOBBIIIEHHBIX KOJUYECTBAX TPOMOOLIUTOB
u 00pa3oBaHMIO CTYCTKOB KpPOBHM, OCTaHaBIMBAIOIIUX KpPOBOTEUEHHE. Y
TpoMOOLIMTOB ~ MMEIOTCS  peuentopbl mnoatuna P2Y12; wux  akTuBanus
BHEKJIETOUHBIMH MoOJieKyJlaMd AT® U BbI3bIBAET TaKME U3MEHEHUS B KJIETKaX,
KOTOpbIE YCKOPSIIOT 00pa30BaHME CIYCTKOB. JTH K€ COOBITHS J€XaT B OCHOBE
BO3HUKHOBEHHUSI TPOMOOB B KPOBEHOCHBIX COCYJaX, YTO MOXET MPHUBECTH K
WH(DAPKTY WK UHCYIBTY. YK€ CO3[IaHO JIEKAPCTBO-«OJI0KOACTEP» MO Ha3BaHUEM
KJIOMUI0TPe1, KOTopoe OJokupyeT perentopsl P2Y 12,

ATOD

B xauectBe Helipomenuatopa AT® HENOCPEACTBEHHO YYacTBYIOT B
(YHKIIMOHUPOBAHUM TOJIOBHOTO MO3Ta U CEHCOPHBIX PEIENTOPOB, a Takke B
peryisuud paboThl MBI W JIPYIMX OpPraHoB U TKaHed. BwicBoOOXmasch u3
KJIETOK, HE OTHOCAIINUXCA K HEPBHOM cucteme, AT®D 4acTo CayKHUT «CIyCKOBBIM
KPIOUKOM» JJI 3alllUTHBIX peakiuil. Huke mnpuBeneHbl HEKOTOPBIE MPUMEPHI
nevictBuss AT® Ha paznuuHble Opranbl U TKaHU. B oHUX ciiy4asx 3T QyHKIUU
y>K€ YCTAHOBJIEHBI, B PYTUX U3YYaAIOTCS.

MO3I'. AT® onocpenyeT cBs3b MEXIAY HEHPOHAMH, a TAKKE MEKAY
HEeHpOoHaMH U KJeTKkaMmu riud. MHbopmalus, nepeHocumasi 3TUMH MOJIEKYJIaMH U
IPOAYKTOM MX pacIICIJICHHUs aeHO3MHOM, BIUSET Ha COH, aMsATh, 00y4aeMOCTb,
JBUTATEIbHYIO aKTUBHOCTb. A €CJIM CUTHAJI CJIMIIKOM CHJIBHBIN, MOKET pa3BUTHCA
SMUWJICTICUS WM Jpyrue Tcuxudeckue paccrpoiictBa. AT® cmocoOcTByeT
32)KMBJICHUIO PaH, HO B TO K€ BPEMsSI MOXKET 3aIyCKaTh IPOLECC anomnTo3a Mpu
HEeHpoJAereHepaTUBHBIX 3a00JI€BaHUSX.
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CEHCOPHBIE OPI'AHbBI UM BOJIEBBIE OIIYWEHWUA. AT®
peryiaupyer, a B HEKOTOPBIX CIy4asX MEPEHOCUT HHQPOPMAIMI0O OT CEHCOPHBIX
HEPBOB IJla3, YLIEH, HOCA WU SI3bIKa B TOJIOBHOM MO3r. Y4YacTBYET B MEpeaade B
TOJIOBHOM MO3T 0OJIEBBIX CTUMYJIOB.

CEPILIE. Monexynbsl AT®, BEICBOOOK1aeMbI€ BMECTE C HOPAIPEHATMHOM
HEPBHBl MM KJIE€TKaMU BETCTAaTUBHOM HEPBHOM CHUCTEMBI, CTUMYJIUPYIOT
COKpallleHHus cepJeyHoi MbImpl. Hapymenus B paboTre 5TOH CHUTHAILHOMN
CHUCTEMBI BBI3BIBAIOT APUTMUIO U U3MEHEHUE apPTEPUAIBHOTO JTaBIICHMUS.

JNPYTUE OPI'AHBI. AT®, BbICBOOOXKIAEMBbIiI HEPBHBIMU KIIETKAMHU
KHUIIEYHUKA, CIOCOOCTBYET  COKpAllEHHID €ro CTEHOK M  CEKpeuuu
MUIIEBAPUTENBHBIX (epMeHTOB. AT®D yyacTByeT Takke B PETYNALMU DPEKIIUH,
COKpAIEHNH CTEHOK MOYEBOTO ITy3bIPS.

KOCTHAA TKAHDb. AxkrtuBamus AT®-penentopoB CTUMYIUPYET
IPOLIECCHl  BOCCTAHOBJICHUST KOCTHOM TKAHM M MOJABJISET IPOLECCH €€
paspyLieHus.

KOXA. Axrtuanus AT®-perentopoB criocoOCTBYET 3a)KUMBICHUIO paH, a
TaK)X€, BO3MOXXHO, YyYaCTBYeT B HOPMAIM3ALMU IPOLECCOB  KIETOUYHOU
nponudepanuu Ipyu Takux 3a00J€BaHUAX, KaK TICOPUA3 U CKIEPOICPMHUSL.

NMMVYHHAS CUCTEMA. Mosnekyabsl AT®, BeIXoAsIIME U3 KIETOK MIPH
MOBPEXKICHUAX TKaHEW, CTUMYJIUPYIOT KJIETKM HUMMYHHOM CHUCTEMBI K 3aIlyCKy
BOCIIAJICHUS] — 3AaIMTHOM peakuuy opraHus3ma. OHAKO CIHIIKOM CHJIBHOE U
JUINTEIBHOE BOCIAJIICHHE MOXKET IPUBECTH K HEXKENATEIbHBIM ITOCIEACTBUAM,
HaIpuMep peBMaTouIHOMY apTputy. AT® B kauecTBe nepeHocurnka uHpopManuu
MOMOTaeT KJIETKAaM UMMYHHOM CHUCTEMbl YHUYTOXKATh KJIETKH, UHPUIIUPOBAHHbBIC
NAaTOT€HHBIMU OAKTEPUSIMU, MPEJOTBPAIIAET CTUMYyupyrolee aeiicteue ATO, a
HECKOJIbKO CXOIHBIX IMpEemnapaToB NPOXOIAT IOCICIHUE CTAAUU KIMHUYECKHUX
yucnbiTaHui. Ene oHO mose JesTeIbHOCTH I Tepanuu, HarejdeHHo Ha ATO,
— nunieBapurenbHas cuctema. Jxerime [amuran (James J. Galligan) u npyrue
COTPYIHUKM  YHHUBepcuTeTa ImTatra Mwuuuran nmnokazaau, 4to ATO,
BBICBOOOKJIAEMBIN M3 HEPBHBIX KJIETOK KHUIIIEUYHMKA, CBs3bIBaeTcs ¢ P2X- u P2Y-
pelenTopaMi CTEHOK M Y4YacTBYET B PEryJSLIMM MX PUTMHUYHBIX COKpAILECHUM,
MPOTAIKUBAIOIIMX NUILYy IO KUIIEYHOMY TpakTy. OJHOBPEMEHHO MOJIEKYJIbI
AT®, csaspiBaromuecs: ¢ P2Y-penenropamMu Ha MOBEPXHOCTH KIIETOK, KOTOPbIE
BBICTWJIAIOT TOJIOCTh KHIIEYHUKA, YCUJIMBAIOT CEKPEUUIO TMHUILEBAPUTEIIBHBIX
depmenToB. BemiectBa, OEHCTBYIOLIME HA 3TH PELENTOPHl M BIMUSIOIIME Ha
yKa3aHHbIE MPOLECCHI, MPEACTABISAIOT OOJBIION MHTEpeC s (hapMaleBTHUECKUX
KOMIIAaHWM KaK BO3MOXHbBIC KAaHAUAATHI HA POJib JICKAPCTBEHHBIX CPEACTB,
HAIIPaBJICHHBIX HAa YCTPAaHEHUE CUHAPOMA Pa3Apa)XCHHOM TOJCTOM KUIIKHU U €Ile
OoJiee cepbe3Hol maTosioruu — 6ose3Hu Kpona.

Tor ¢akr, uto AT® yuyacTByeT B THOAJEPKAHUH HOPMAIBLHON pPabOTHI
MHOKECTBA OPraHOB U TKAaHEU, MPEANOIAracT BO3MOKHOCTb €r0 MPUMEHEHUS IS
JICUCHHS TIEJIOTO Psifia PacCTPOMCTB: OOJIE3HEH MOYEK, KOCTEeH, MOYEBOTO MY3BIPS,
KOH, HEBPOJIOTHYECKUX U TICUXHUYECKUX maToyioruii. M uto eme O0onee BaKHO —
AT®, BO3MOXKHO, SIBISIETCA OJHUM W3 €CTECTBEHHBIX 3allIUTHUKOB OpraHu3Ma OT
onkoyiornueckux 3aboneBanuii. Eme B 1983 r. Ommesep Pamomopt (Eliezer
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Rapoport), pabGoraBmmii Torma B MeagunuHCKOW 1IKOJe  BOCTOHCKOTO
YHUBEPCUTETA, COOOHIMI O crnocoOHOCTH AT® yHUYTOXKATh PAKOBBIE KIIETKHU.
HoBocTh Obu1a BOCHpuHSATA ¢ OOJBIIMM CKENTUIM3MOM, HO C T€X TOp cpasy
HECKOJIbKO JlabopaTopuili HE3aBHUCHUMO JIpyr OT Jpyra mnokazaiau, 4yro AT
JEWCTBUTEIBHO MOAABISET POCT OMYXO0JEH, B YACTHOCTH MPEICTATEIbHON JKEIIE3BI,
MOJIOYHBIX JK€JI€3, IPSIMOM KHILKHU, SIMYHUKOB, MUIIEBO/AA,a TAKKE€ OCTAHABIMBACT
pa3Butue MenaHombl. CurHanbHas cucrema ¢ yyactueM AT®, ¢ ogHONM CTOPOHBI,
BBI3bIBACT AaroNTO3 pPAaKOBBIX KIETOK, a C JPyrol — CIOCOOCTBYeT
muddepeHInanny KJIeTOK, U BCE BMECTE 3TO 3aMEIJISIET POCT OIMYXOJIH.

Jl1is Toro uto6b! HOBBIE cBefieHHs O pyHKINax AT® Hanum npakTudeckoe
IIPUMEHEHUE — MMEETCS B BUJlY CO3JAaHUE JIEKAPCTBEHHBIX NPENAPATOB, TOTOBBIX
K YIoTpeOJeHuto, — MpHUACTCS MpojenaTh OTpoMHYI0 padoTy. Ho yxke ceiiuac
MHOTHE  HAy4YHO-UCCIIEIOBATEIbCKUE JIabopatopu U  (papMaleBTUYECKUE
KOMIIAHMM AaKTUBHO 3aHUMAIOTCS MOMCKaMU BEIIECTB, KOTOpbIE H30MpaTEIbHO
BIMsUIM Obl Ha ompenencHHble nmoatunsl peuentopoB AT® wnm O610KkupoBamu
pacuerienre AT® nocie ero BHICBOO0XKIEHUS U3 KIIETOK.

AT® — Be3gecyipb

VYyactue AT® B paboTe cambIX pa3HbIX CUTHAJIbHBIX CUCTEM CTABUT IEpEN
UCCIIEIOBATENsIMU 110 KpallHEM Mepe OJHY CEepbe3HyI IpoOJieMy: CcO3/1aHue
JIEKApPCTBEHHBIX CPEJICTB, HAIEJICHHBIX HA E€IWHCTBEHHBIA OpraH WM TKaHb.
B03MOXHO, pelnTh €€ MOMOXKET pazHooOpa3zue CyObeIUHUYHBIX KOH(PUTYypanui
AT®-penentopoB y pa3HbIX BHIOB KJIETOK M TKaHeu. bammxutr Kak nerrtaercs
celyac CKOHCTPYHpPOBaTh HCKyCcCTBEHHble AT®-penentopsl, KOTOPHIE MOKHO
ObUT0 OBl BCTPOUTH B KJIETOYHBIE MEMOpaHbI In Vitro WM JaXe B KIETKU
J7a00pPATOPHBIX UBOTHBIX. JTO MO3BOJIUT BBISIBUTH MOCIEACTBUS MUHUMAJIbHBIX
u3MeHeHu (QyHKuuil perentopoB. ECTh U Apyrue moaxoibl K HanpaBICHHOMY
u3MeHeHuto (yHkiuoHupoBaHusi AT® Kak CUTHaJIBLHOM MOJEKYJBI M M3yUYECHHUIO
€ro IOCJIEACTBUN Ha YPOBHE OPTaHU3MA.

OngHo W3 HemaBHUX AOCTWXKEHUW mociaeanux 20 neT B Tol oOnacTu
UCCJIEIOBAHUM, O KOTOPOW HIeT peub, — omnpeaenenne Dpukom ['yokcom (Eric
Gouaux) n3 OpEroHCKOr0 YHHUBEPCUTETA KPUCTAIUIMYECKOW CTPYKTypbl P2X-
KaHaja y pbIOKM JaHuo pepuo. Termepb Mbl MOXEM NPOCIEIUTh 3a paboTOM
JAHHOTO pELENTOpa Ha aTOMHOM YpPOBHE M NOHATH, Kak ocyuectBisiercss ATO-
CUTHAJIU3AMSA OT MOMEHTA CBSI3BIBAHUS MOJIEKYJIBI C PELENTOPOM 10 MOMEHTA
MOJIYYEHUs] CUTHaNA LEeNod (PU3HOIOTHYECKON CUCTEMON. DTO MOMOXKET TaKKe B
MTOMCKE HOBBIX JIEKAPCTBEHHBIX CPEICTB LEIEBOIO IEUCTBHUA.

HenaBno AT®-peuentopsl ObliM OOHApYy>KEHbl y pacTEHUH M TaKUX
MPOCTEUIINX OPTraHU3MOB, KaK CHHE-3€JIEHbIE BOJOPOCTH, aMeObl U IIHCTOCOMBI,
YTO OTKPHIBAET HOBBIE BO3MOXKHOCTH B OOpb0E ¢ 3a00JICBAaHUSMHU PACTECHUN U JTaXKe
HalIeT TNpUMEHEHHWEe B CEIbCKOM Xo3sicTBe. Hamnume cucrem ATO-
CUTHAJIM3aIMN Yy pa3HbIX (OpM >KM3HH, JAJEKO OTCTOSILUX IPYr OT Jpyra Io
YPOBHIO CJIO)KHOCTH, HABOJUT Ha MBICIb, YTO KOMMYHUKATHBHAas (PYHKIUS
nosiBuiiachk y AT® Tak ke JaBHO, KaK M CIIOCOOHOCTH 3aracaTh SHEPTHIO.

MpI ¢ yIoBiIeTBOpEHHEM HaOI0aeM 3a T€M, KaK MU3MEHSIETCS] OTHOLICHHE
K curHanbHOM pornu AT®. 50 et Ha3aa cama 3Ta Ujiesl CYUTAIach HECEPHE3HOM, a
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cerogasi kK AT® mposiBiasieT WHTEpeC BCe OMONOTHYECKOE CO0O0ImecTBO. MBI
YBEPEHBI, YTO KOTJa-HUOYIb BO3MOKHOCTU AT®D packporoTcs B MOJHOM Mepe U
MOCIIyXaT YIYUYIIeHUIO KaueCTBa KU3HU JIIO/ICH.

MuxkpocomaibHOe OKHC/IeHHe U OHoJIoTHYecKre (PYHKIIMHM KHCJI0Poaa
B 3TOM Ipolecce.

Mukpocombl - MOpP(}OJIOTHYECKH 3aMKHYTHIE BE3UKYJbl, B KOTOpbIE
MpeBpallaeTcs SHIOMIA3MAaTUHYECKUNA PETHKYJIYyM MIpPU TOMOTEHU3AIUI TKaHEH.
CrnenoBarelbHO, MHUKpPOCOMHYIO dpaxiuto, BBIICIISIEM YO npu
nuddepeHnaITbHOM HEeHTpU(PyrupoBaHUH rOMOI'€HATOB, o0pa3yror
NPEUMYIIECTBEHHO MEMOpaHbl PHOMIA3MATUYECKOTO PETHKYIyMa U HEKOTOPbHIE
Ipyrue cyOKJIETOYHBIE CTPYKTYPBI (HallpuMep, pubOCOMBI).

MukpocomMallbHOE OKHACIEHUE OCYHIECTBISAETCS (DEPMEHTHBIMU CUCTEMAMHU,
JIOKAJIM30BaHHBIMH MPEUMYIIIECTBEHHO B MUKPOCOMHON (hPaKIIMU TaKHX OPTaHOB,
KaK TEYeHb M HAJINOYECYHUKH, B MeMOpaHaxX IJIaJIKOTO SHIOIIIa3MaTHYECKOTO
petukynyma (OIIP). depMeHThl, KaTalM3UPYIOUIME BOCCTAHOBJIEHUE OJHOTO
atoMa MoJekyibl Oz ¢ 00pa3oBaHMEM BOJbl M BKJIIOYEHHE JAPYroro aroma
KHUCJIOpOJla B OKUCISIEMOE BELIECTBO, MOJYYMJIM Ha3BaHUE MHKPOCOMAJIbHBIX
OKCHJIa3 CO CMEIIaHHOM (yHKUMEH WM MHUKPOCOMAJIbHBIX MOHOOKCHUI€HA3.
OKuciaeHue ¢ yuacTUEM MOHOOKCUT€HAa3 OOBIYHO M3Y4aloT, UCIOJIb3YS MpenapaThl
MHUKpOCOM. B oTinnune OT MUTOXOHAPUAIBHOIO OKUCICHHMS, TJ€ BEAYILYIO POJib,
KaKk OBLJIO TOKa3aHO BBIIIE, HTPAIOT PEAKIUH JACTUAPUPOBAHMS, a KHUCIOPOT
SBIISIETCS. KOHEYHBIM AaKIETITOPOM DJJIEKTPOHOB W HCIOJB3YETCS JIMIIb JJIs
o0pa30BaHMsI BOJBI, B MPOIIECCaX MUKPOCOMAIBHOTO OKHCIICHHS aKTUBUPOBAHHBIHI
KHCJIOPOJ] HEMOCPEACTBEHHO BHEIpSETCs B OKHUcisiemoe BewecTBo. Ilpu s3Tom
(byHKIIMOHATBHAS POJIb MUTOXOHIPHAIBFHOTO M MHUKPOCOMAJIBHOTO OKHCIICHUS B
KJIETKE pa3inyHa. MUTOXOHJIPUAIBHOE OKHUCJIEHHE - MEXaHU3M HCIOJIb30BaHUS
KHCTIOpoJia B OMORHEpPreTHYECKUX Ipoleccax. MHUKpocOMalbHOE OKHCIEHHUE -
MEXaHHU3M HCIIOJb30BaHUs KUCIOPO/a ¢ "TUIaCTUYECKUMU' LIEJISIMU.

@depMeHTHbIE CUCTEMBbI, JIOKAIM30BAHHbIE B MUKPOCOMHOHN (pakuuu u
CIIOCOOHBIE  HCIOJIb30BAaTh  MOJICKYJISPHBIM ~ KHUCIOPOJ  JUISL  OKUCIICHHS
CHelM(PUUECKUX  OpPraHMYeCKUX COEIMHEHUH, JeNsATCS Ha  OKCUIC€Ha3bl,
npucoenuHsAomme oda aroma kuciopona (A + Oy --> AO,), U TUAPOKCHIA3HI,
MPUCOETUHAIONINE K CyOCTpaTy TOJILKO OAMH U3 ABYX aTroMoB Oz (A + Oy --> AOH
+ [O]). Bropoii atom kucinopoja ucnoiabzyercs oobiuHo Ha okucienue HAJITOHo.
Hanpumep:

Crepoug (RH) O2
HAA®H,
. H,O
MAPOKCHCTEPOUA
p(ROH) P HAOd
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MuxkpocomaiibHas 1enb bepMeHTOB, OCYIIECTBIISIOIIAs
TUJIPOKCHIMPOBAHUE, B 3HAUYUTEIBHON Mepe n3yueHa. OHa COEepKUT UTOXpOM P-
450, BocctanoBNeHHBIN CO-KOMILJIEKC KOTOPOTO MMEET MAKCHUMYM IOTJIOIMIECHUS
npu JUIMHE BOJIHBI 450 HM, crienuduyeckuii ¢aaBonpoTen, Briatodaronuii A/,
u Fe-Oenok, comepxkanuii HereMuHoBoe kene30. Creayer 3aMeTuTb, YTO
(bIaBONPOTEUBI U ITUTOXPOMBI, KOTOpbIE (PYHKIIMOHUPYIOT B MHKPOCOMAIbHOM
IEeMU OKHUCJICHHUS, PE3KO OTIMYarTcs OT (EPMEHTOB MHUTOXOHJIpHUAIbLHON
NBIXaTeIbHON LICIH.

TudpokcunasHsiii KOoMnAeKc
cyyacmuem yumoxpoma Py,

[Fe—Genok; dlT;
V2HAAGH+H*)

H* Hy0 ROH

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

Ha puc. 78 B oOwieil ¢popMe mpencraBieHa 1eNb NepeHoca 3JIEKTPOHOB B
MHUKpPOCOMax, MPH YYaCTUU KOTOPOH OCYIIECTBISIETCS THApOKcuiIupoBanue. Kak
BHUJIHO W3 3TOI0 PHCYHKAa, UMEIOTCA JIBE€ TOUYKM uenu, rae ydactsyer HAJIDOH::
NEPBBIM pa3 OH MOCTABIIAET aTOM BOJOPOJA M MPOTOH sl 00pa3oBaHMS BOJBI,
BTOPOM - OTAAET 3JEKTPOH JUIsl BOCCTaHOBJIeHUs nuToxpoma P-450 (B mepeHoce
AJIIEKTPOHA Ha LUTOXPOM YYacTBYIOT (paBompoTena u O€JOK, COAepKaiui
HEreMUHOBOE >keJie30). Cumrtaercsi, 4To HUTOXPOM P-450 BBINOJHSET JIBOSKYIO
¢bynkuuo. Bo-nepBbIX, OH CBA3BIBAET CYOCTPAT TMAPOKCUIMPOBAHUS, BO-BTOPBIX,
HAa HEM IIPOMCXOJUT aKTHBALMS MOJIEKYJIIPHOTO KACIOPOAA.

K uuciy sHAOreHHBIX CyOCTPaTOB MUKPOCOMAJIBHOTO OKHCIIEHUS CIIEyET
OTHECTH CTEPOMJHBIE TOPMOHBI M XOJIECTEPUH, a TaKke, MO-BUANMOMY,
HEHACBHIILICHHbIE KUPHBIE KUCIOTH. B mocnegHee BpeMs MOSBWINCH yKa3aHMs Ha
BO3MOXKHYIO pOJIb PEAaKIHH MHUKPOCOMAIbMOIO OKHCIEHUS B OHOCHHTE3€
IPOCTAarIaHAMHOB. Benuko 3HaueHME MHKPOCOMAJIbHOIO  OKHCIEHUS B
MeTa00JIM3Me JIEKAPCTBEHHBIX CPEJICTB U PsJa TOKCUUYECKUX COSIUHEHUM.

1. OcHoBHBIE hpepMEHTHI MHKPOCOMAJIBHBIX 3JIEKTPOHTPAHCIOPTHHIX
nenemu

MukpocomasibHasi CcHCTeéMa HE COJAEPKUT PACTBOPUMBIX B LHUTO30J€
OEJIKOBBIX KOMIIOHEHTOB, BC€ ()€PMEHTHI - MEMOpPAHHbIE O€IKU, AKTUBHBIE IIEHTPbI
KOTOPBIX JIOKAJIM30BaHbl HAa LUTOIUIa3MaThyeckod mnosepxHocTH OP. Cucrema
BKJIFOYAET HECKOJIBKO OEJKOB, COCTABISIIOIIMX JJIEKTPOHTPAHCIOPTHBIE LIEMHU
(LII13). B OP cymiecTBYIOT ABE TaKKUE IIETIH, TIEPBasi COCTOUT U3 IBYX (PEPMEHTOB -
NADPH-P4s50 penykrassl u mutoxpoma Paso, BTOpas Brimodaetr ¢pepmeHT NADH-
UTOXpOM-Ds penykrasy, nmuroxpom bs u emé oaun depmeHt - creaponia-KoA-
necarypasy.
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duiekTpoHTpaHcnopTHas uenb - NADPH-Pss penykrasa - nuroxpom
Pss0. B GonbpIIMHCTBE cilydaeB JOHOPOM AJIEKTPOHOB (€) Jis ATOW LENH CIYXKUT
NADPH, oxkucnsembii NADPH-Psso  peaykrazoii. @depMeHT B KaudecTBe
MPOCTETUYECKOM TPYIIIBI COAEPKUT 2 KohepMeHTa - (prraBUHAICHUHIU-HYKICOTH]T
(FAD) u dnaBuamononykieotua (FMN). Ilpotonsl u snektponsl ¢ NADPH
nepexonsaT mocienoBaresibHo Ha kKodepmeHThl NADPH-Pss50  pemykrassi.
Boccranonennsiit FMN (FMNH;) okucnsercs mutoxpomMoMm Pasp (cM. cxemy
HIDKE).

IuroxpoM Pisp - reMOnIpOTENH, COINEPKUT NMPOCTETUYECKYIO IPYIIILY I'eM U
UMEeT YYacTKH CBSI3bIBAHUS IS KHCIOpoJa H CcyOcTpara (KCEHOOMOTHKA).
Ha3zBanue nutoxpom Pssp ykas3blBaeT Ha TO, YTO MAaKCUMYM MOTJIOLIEHUS
KOMILJIEKCA HUTOXpoMa Pysg nesxut B odmactu 450 HM.

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

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

Oxucnsgemplii cyOCTpat (IOHOP SJEKTPOHOB) ISt NADH-HHTOXpOM bs -
penykrazel - NADH (cm. cxemy Boime). I[lpotonst u snextponsi ¢ NADH
nepexoasaT Ha KoepMmeHT penykrassl FAD, cienytonum akiienTopom 3J1€KTPOHOB
cayxut Fe** muroxpoma bs. LIuroxpoM bs B HEKOTOPBIX CIIy4asiX MOXET OBITh
JIOHOPOM 3JIEKTPOHOB (€) 1y muToxpoMa Paso mmm s creapomn-KoA-
JecaTypasbl, KOTOpas KaTalu3upyeT o0pa3oBaHUE ABOMHBIX CBS3€d B JKUPHBIX
KHCJIOTaX, MIEPEHOCS JICKTPOHBI Ha KUCIIOPOJI ¢ 00pa3oBaHueM BoIbI (puc. 12-2).

NADH-nutoxpom bs peaykrasza - AByXJOMEHHbIH Oenok. ['oOynsipHbIi
LIMTO30JIbHBIA JOMEH CBSI3bIBAET MPOCTETUYECKYIO Ipynny - kodpepment FAD, a
€AMHCTBEHHBIN ruapo(oOHBIi "XBOCT" 3aKpemigeT 6e10K B MEMOpaHe.

Iutoxpom bs- remcoaepkammii O€JIOK, KOTOPHIH HMMEET JIOMEH,
JIOKAJTN30BaHHBIN Ha TTOBEPXHOCTH MeMOpaHbl DP, 1 KOpOTKHil "3asiKOpEHHBIN" B
JUTTUAHOM OMCIIO€ CIIMPATM30BAHHBIN IOMEH.

NADH-mmutoxpom bs -peaykraza ©  IIUTOXPOM  bs,  SIBJISISCH
"3asKOpeHHBIMH" OeNTKamMu, He (DUKCUPOBAHBI CTPOTO HA OMPEACIEHHBIX YIaCTKaX
MeMOpaHbl DP ¥ MOATOMY MOTYT MEHSATH CBOIO JIOKAJTU3AIIHIO.

2. ODyHKIIHOHUPOBaHHME ITUTOXPoMa Piso

N3BecTHO, YTO MOJIEKYJSIPHBIM KHUCIOPOJ B TPHUIJIETHOM COCTOSIHUM
WHEPTEH M HE CHOCOOEH B3aMMOJIEWCTBOBATH C OPraHUYECKUMHU COCAMHEHHSIMU.
YToOHbl caenath KUCIOPOA PEAKIIMOHHO-CIIOCOOHBIM, HEOOXOAMMO €ro MPEeBPaATUTh
B CHHIJIETHBIN, UCTOIb3Ysl (PEPMEHTHBIE CUCTEMBI €ro BoccTaHoBlieHUs. K uuciy
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TAKOBBIX IMPHUHAAJICKUT MOHOKCHUI'CHA3Has CUCICMa, COACpKAIIasd MUTOXPOM P450.
CBs3pIBaHNE B aKTHUBHOM IHCHTPC NUTOXPOMaA P4so J'II/IHO(bI/IJIBHOFO BCIICCTBA RH u
MOJICKYJIbI KHCJIOPOJa ITOBBIIIACT OKUCIUTCIbHYIO dAKTUBHOCTD Q)epMeHTa.

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

Puc. 1. daexrpourpancnoprabie nenu IP. RH - cyGcTpar nuroxpoma
P4so; cTpeskamu oka3aHbl peakuy IEPEHOca IIEKTPOHOB. B ogHOM cucteme
NADPH okucnsercs NADPH uutoxpom Paso-penykra3oii, KoTopast 3aTemMm
nepenaéT IEKTPOHBI Ha 1IEJI0€ CEMENCTBO IUTOXPOMOB Paso. BTOpas cucrema
BKuIIO4aeT B ce0s okucinenne NADH nutoxpom bs-peaykrazoil, 3JIeKTpOHbBI
NEepeXOAAT Ha LIMTOXPOM bs; BOCCTAHOBIIEHHYIO (hOpMY LUTOXpOMa bs OKUCISET
creapori-KoA-necarypasa, KoTopasi IEpEHOCHUT JIEKTPOHBI HA O3,

OmuH aToM KHCIOpoaa NpUHUMaeT 2 € u mepexomur B (opmy O,
Jlonopom sniektpoHoB ciny:kuT NADPH, xotopseiit okucngercas NADPH-uuroxpom
Pss0 pemykrasoit. O BsammopeiictByer ¢ nporonamu: O* + 2H* — Hy0, n
oOpa3zyetcsi Bojga. Bropoii atoM MoJeKkysibl KUCIOpOJa BKIIIOYAETCS B cyOcTpaT
RH, 00pa3ys rugpokcuiibHyto rpymy Beuiectsa R-OH (puc. 2).

CyMMmapHO€ ypaBHEHUE pEaKIMu THAPOKCHWINpOoBaHUs BemecTBa RH
dbepMeHTaMU MUKPOCOMAJIBHOTO OKUCIICHUSI:

RH + O, + NADPH + H" — ROH + H,O + NADP" .

Cy6ctpatramu Pssp mMoryt ObITb MHOTHE TUIpPO(OOHBIE BeIIEeCTBA Kak
HK30TE€HHOTO (JIEKApCTBEHHBIC Mpenaparbl, KCEHOOMOTUKH), TaK W HHIAOTEHHOTO
(cTepoubl, >KUPHBIE KACIOTHI U JIP.) MPOUCXOKIACHUS.

Takum oOpa3zoM, B pe3ynbTare nepBoil pa3pl 00€3BpEKUBAHUSA C YUACTHEM
uutoxpoma Pssp  mpoucxomutr Moau@uKanMs BEIIECTB € 00pa3zoBaHUEM
(GYHKIIMOHAIBHBIX ~ TPYII, TOBBIMIAKIIMX  PACTBOPUMOCTh  TuUJipodhoOHOTO
coenuHeHus. B pesynpTaTe MOaupUKAMU BO3MOXKHA TOTEPS MOJEKYJIOU e
OMOJIOTMYECKOM AaKTUBHOCTU WM Jaxe QopMupoBaHue Oojiee aKTHUBHOTO
COEJIMHEHHUS, YEM BEUIECTBO, U3 KOTOPOTO OHO 00pPa30BaJIOCH.

3. CBoiicTBa cHCTEMbI MUKPOCOMAJIbLHOTOOKHUCIECHUS

Baxneiimue cBoiictBa (EpPMEHTOB MHUKPOCOMAIBHOTO  OKHCIICHHUS:
MIUpOKasi CyOCTpaTHasi CHeNU(PUIHOCTb, KOTOpas TMO3BOJISIET 00€3BPEKUBATH
camble Pa3HOOOpa3HbIE MO CTPOCHHUIO BEIIECTBA, M PETYJSUS aKTUBHOCTH IIO
MEXaHU3MYy UHIYKIIHH.

IIIupokas cyocTpaTHas cneuuduanoctb. U3o0¢gopmbl Piso
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K Hacrosmemy BpemeHH omnucaHo oOkojo 150 reHoB nmroxpoma Paso,
KOAMPYIOIIMX pa3indyHble n30popMbl pepmenTa. Kaxxnas u3 uzopopm Pasp nmeer
MHOro cyoOcTpaToB. OTHMU CcyOcTparaMu MOTyT OBITb KaK 3HJOTCHHBIE
AUNO(UIbHBIE BELIECTBA, MOAU(PHUKALUSA KOTOPBIX BXOJUT B IIyTh HOPMAJIbHOI'O
MeTabonIM3Ma 3TUX COEUHEHUM, TaK U TUAPOPOOHBIE KCEHOOMOTUKH, B TOM YHCIIE
aexapcTBa. OnpenenéHHble H30QOpMBbI TUTOXpOMaA

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

Hzo 3 OZ

5 /
2H*

4

Piso-Fe?* O, RH = ,P,\so.rez‘o, RH
Bropoi &

Puc. 2. Tpancnopr 3/1eKTPOHOB NPH MOHOOKCUT€HA3HOM OKHUCJICHUH €
yuactueM Psso. CBsa3piBanue (1) B akTHBHOM LIEHTpE UTOXpomMa Pysp BemecTBa
RH aktuBHpyeT BOCCTAaHOBIICHHE JKE€JIE€3a B TEME - IIPUCOEIUHSAETCS TIEPBBII
ANEKTpPOoH (2). I3MeHeHne BaIeHTHOCTH Kelle3a YBEJIMYUBAET CPOJICTBO
xomruiekca Pgso-Fe?*-RH k monekyie kucnopona (3). Ilossienue B HeHTpe
CBSI3BIBaHUS ITUTOXpOMa Paso Mosekybl O, yCKOpSIET IPUCOSTNHEHNE BTOPOTO
>JIEKTPOHA U 0Opa3oBaHue KoMmekca Pyso-Fe?*0,-RH (4). Ha cnexmyromem srane
(5) Fe?* okucnseTcs, BTOPOi 2JIEKTPOH IIPUCOEAUHAETCS K MOJIEKYJIe KHCIOPOoa
P.so-Fe**0,%. Boccranosnennslii atom kucnopoaa (O%) cea3bIBaeT 2 MpoToHa, U
oOpaszyetcst 1 Mosekyna Bojbsl. BTopoit atoM kucnopoaa uaér Ha noctpoenue OH-
rpynis (6). Moauduiupoansoe BemectBo R-OH otnensiercst ot hepmenta (7).

P4s0 ygacTByrOT B MeTabOIM3Me HU3KOMOJICKYJISIPHBIX COSIUHEHUHN, TaKUX
KaK 3TaHOJ U alleTOH.

Peryasinusi AKTHUBHOCTH MUKPOCOMAJILHOM CHCTEMbI OKHCJIEHHUS

Perynsanusi akTHBHOCTH MUKPOCOMAJIBHOW CHUCTEMBI OCYIIECTBIISICTCS Ha
YPOBHE TPAHCKPHUIIIIMK WJIA TTOCTTPAHCKPUIIIIMOHHBIX HW3MEHEHWH. MHayKIus
CHUHTE3a MMO3BOJIACT YBEIUYUTH KOJUYCCTBO (PEPMEHTOB B OTBET HA MOCTYIUICHHE
iy oOpa3oBaHHE B OpPraHU3ME BEIIECTB, BHIBEJICHUE KOTOPHIX HEBO3MOXHO 0€3
Y9acTHsI CHCTEMbI MUKPOCOMAJTBHOTO OKHCIICHHUS.

B mnacrosimee Bpemsi omucaHo Oosee 250 XUMHUYECKHUX COEIUHEHUM,
BBI3BIBAIOIINX ~HMHAYKIIMIO MHKPOCOMAIBHBIX (epmMeHToB. K uymcimy stmx
WHIYKTOPOB  OTHOCSAT  OapOMTypaThl, TMOJUIUKINYECKHE  apOMATHYECKUE
yTAEBOAOPOABI, CHUPTHI, KETOHBI W HEKOTOphle cTepouasl. Hecmorps Ha
pazHooOpa3ne XWMHUYECKOTO CTPOEHUS, BCE HMHAYKTOPHl HUMEIOT Psia  OOIIMX

27



NPU3HAKOB; HUX OTHOCSAT K YHCIY JIMMOQPUIBHBIX COCIUHEHWM, M OHHU CIy>KaT
cyOcTpaTamu i nuroxpoma Paso.

O60mme nyTu kKaradoJu3Mma.

O0mme mnyrm kara0oaM3Ma HAYMHAIOTCA C TMHPYBaTa, KOTOPBIU
npeBpamaercss B Mosiekyny — anetwin-CoA  moj  ACMCTBHEM  CIIOYKHOTO
MYJIBTU(QETMEHTHOTO
MUAPYBATAECTUAPOTCHA3HOTO KOMIUIEKCA B MUTOXOHJPHUAX. 3aTeéM MOJIEKyJia
anetun-CoA mojaBepraercs MOJHOMY OKHCICHHIO B IIUKJIE TPUKapOOHOBBIX
KHCJIOT,
rie W3 JBYYIJIEPOJHOTO (parMeHTa YKCYCHOM KHCIOTHI H3BJIEKaloTCA &
ANEKTPOHOB. DTH 3JIEKTPOHBI B cocTaBe Mosiekyn HAJIH u @A /IH, BoBiekatoTcs B
mporecc OokucauTenbHOro (ochopmwmposanus, rtae cuHTesupyercss ATD u
obpazyercs H,O. K o0mum mnyTssM KaTa0oiM3Ma OTHOCAT: OKHUCIUTEIBHOE
JEKapOOKCUIIMPOBAHUE TUPOBUHOTPAIHON KHUCJIOTHI, IUKI TPUKAPOOHOBBIX
KHCJIOT, OKHCIIUTENbHOE (PochOpHIMpOBaHUE.

OxkucaurenbHoe AeKApOOKCHIMPOBAHUE NMHUPOBHMHOIPAAHONH KHUCJOTHI
Tpancnopt mnupyBata. [locTymiieHue nupyBata B MHUTOXOHJIPUHU (TPaHCHIOPT
nupyBaTa) oOecrneuuMBaeT CHelHalibHas O€JIKoBas TPAHCIOPTHAs CHCTEMAa,
JIOKaIN30BaHHAs BO BHYTPEHHEH MUTOXOHJpHATbHOW MemOpane. IlupyBar
IIOCTYIIa€T B MUTOXOHJPHUH M3 IIUTO30JIs1 COBMECTHO C MPOTOHAMH IO MEXaHU3MY
CONPSKEHHOTO TpaHCHopTa. JIBWKyHIed CWIOW IPU 3TOM SIBJSIETCS DHEPTHS
MPOTOHHOT'O TPAJAUEHTA.

Crpoenne nupyBaTIErMAPOTeHAa3HOro Komiuiekca. [lupyBaTaermaporeHas
HbIl KOMIUIEKC COCTOMT U3 512 cyObenunul] OObEIUHEHHBIX B CJIOXKHBIN
MyJIbTU(QEPMEHTHBIA KOMIUIEKC. B ero cocraB (puc. 3) BxoasaT 3 ¢epmeHTa:
nupyBaraeruaporeHaza (El), aguruaponunoamupanumntpanchepaza (E2) wu
muruaposunoamugaeruaporesaza  (E3), a Takke 5  kodepmeHTOB

tuaMuHudocdar (THD),
JUTIOEBasi KUCJOTa (CBs3aHHAsT Yepe3 CBOI KapOOKCWIBHYIO TPYIIYy C
€-aMUHOTPYIITION  JIM3HHA, BXO/JISIIIETO B COCTaB dbepmenta  —

JTUTHIPOJIUTIOAMUIAMITpancepaspl, U gajee HaszbiBaemas Jumoamma), OAJl,
HAJT" u CoA. Tpu xodpepmenTta (TP, munoamun u @AJI) KOBaJIEHTHO CBA3aHBI B
akTUBHBIX HeHTpax (epmentoB El1, E2 u E3 coorBerctBenHo, a HA/l" u CoA
BBITIOTHSIOT POJIb BTOPBIX CYOCTPATOB B XUMHYECKUX PEAKIUSAX (MUTPUPYIOLINE
KO(epMeHThI).

Ocob6eHHOCThIO (PepMEHTOB M OCJIKOB KOMILIEKCA SIBJISIETCS TO, YTO BCE
(dbepMeHTBl U OEJIKOBbIE KOMIOHEHTHl MYJIbTU(EPMEHTHOTO KOMILIEKCA KOAHUPY-
to1csa B saepHor JIHK u cunTesupyrorcs B muro3odie. [locne ux mocryrmieHus B
MUTOXOHJPHUAIIBHBIA MaTpuKc (Mpu 53TOM 3aTpauuBaeTcsi sHeprus ATD wu
MPOTOHHOTO TPAJAUEHTAa) OHU TOJABEPTaloTCs PUHATHHOMY (OJIIUHTY C TTOMOIIBIO
MUTOXOHPHAIIBHBIX IIAIEPOHOB, MPUOOPETAIOT (HYHKIIMOHATHHYIO aKTUBHOCThH U
O0BEAUHSIOTCS B MYJIbTU(EPMEHTHBIN KOMILIEKC.

[TocienoBaTenbHOCTh PEAKIMKA B MUPYBATACTHAPON€HA3HOM KOMILIEKce. B
ATOM KOMIUJIEKCE TPOUCXOIUT TmpeoOpasoBanne mnupyBara B aneTmwi-CoA,
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COJEp KAl MaKpOIPTUUECKYI0 THOA(UPHYIO CBSI3b M YJAJICHHUE U3 MUpyBaTa 2-X
3JIEKTPOHOB B cocTaBe MoJiekyiasl HAJIH.

3HaueHUue JEKapOOKCUIMPOBAHUS MHUpYyBaTa JJIA WU3BJICUCHUS] SHEPIUHU W3
MOJIEKYJIbl HCKJIIOUUTEIBHO BEJIUKO. TpU yriaepoAHbIX aToMa NMUpyBaTa UMEIOT
pa3Hylo CTeNeHb OKUCIeHUs. Yriepoa MeTwibHOU rpytisl (-CH3) nMeer creneHb
OKHUCJICHUS —3 U, CJIEIOBATENIbHO, B JaJbHEHIIEM NpH ero okuciieHuu 10 CO; (C+4)
MOXHO TMOJYYUTh 7 DIEKTpOHOB. Yriepon keto-rpymnmbsl (>C=Q0) okucieH
3HAQUUTENBHO (CTENEHb OKucieHus +2) mpu ero okucieHun a0 COz MOXKHO
W3BJIEYD 2
ANEKTPOHA. A yriaepo]i KapOOKCHUIBHOM TPyl OKUCIEH MOYTH MOJHOCTHIO (+3).
[ToaToMy KapOOKCHWIIBHASI TPYIIIa 3TO JO0 HEKOTOPOW CTETNEeHW OayutacTHas 4acTh
MOJIEKYJIbl C TO3UIMKM W3BJICUCHHS] SHEPIHH, OKUCIECHUE 3TOr0 YIJIEPOJa MOXKET
JaTh JMIIb 1 3JEKTpoH. YjajneHue KapOOKCHIBHOW Tpymmbl (T.€. pPEaKIHIo
JEKapOOKCUIIMPOBAHUS) KaTaM3UpPyeT (PEpMEHT MNUPYBATACTUIPOreHa3a B

aKTUBHOM IIEHTPE KOTOpPOro JOKanu3oBaH TuaMmuHaudocdar — xodbepmeHT
JEKapOOKCUITUPOBAHUS.
1. B aktuBHOM 11eHTpe (hepMeHTa MPOUCXOIUT MPSMOE B3aUMOICHCTBUE

JIByX aTOMOB yriepoja ¢ oOpa3oBaHHMEM MEXAY HUMH KOBAaJECHTHOM CBSI3U. DTO
B3aMMOJIEICTBHE 00YCIOBICHO Pa3HOUMEHHOCTBIO 3apsiioB, KOTOPHIMU O0JIaJal0T
YyIIEpOoa KETO-TPYIIIbl NUpyBaTa C OJHOM CTOPOHBI M aTOM yIJIepoJa
THUA30JIbHOTOKOJIbIIa THaMuHIIUpodochaTa ¢ Ipyroi.

2. Ha »toii cramum El (nmupyBaTtmermaporeHaza) HEPEHOCUT aTOM
BOAOpOJA W ABYXyrieponHbid auetunbHblil (pparmeHT (CH3-CO-) Ha monekymny
JUNOEBOM KHCIIOTHI, JIOKAJM30BAHHYIO B AaKTUBHOM LeHTpe ¢depmenta E2
(zuruaponunoamMuaaueTunTpancepaspl). Ilpm 3TOM B  aKTUBHOM  LEHTpE
dbepMeHTa 00pazyeTcst aleTUITHOIPUP JTUNoaMHua, a BOCCTAHOBIECHUE TPU ATOM
JUTIOAMHJIa CITIOCOOCTBYET M3BJICUCHHIO ele 1 aiekTpoHa (0T 2-TO yriepoJHOTO
aToMa MupyBaTa.

3. B sroit peakiun CoA-SH arakyer THO3(UPHYIO CBS3b B aKTUBHOM
ueHtpe ¢epmenta E2, paspeiBaeT €¢ W mpHCOEAMHSET K ce0e ABYXYTIJIEpOIHbIHI
anetbHbId  pparment (CH3-CO-). Ilpoucxomutr oOpazoBanue anetui~CoA,
KOTOPBIN IIOKUIAET AKTUBHBIN LIEHTP dbepmenTa E2
(muruaponunoamuaanetuntpancdepassl). [Ipu sTom o6a atoma cepbl JTUIOCBOM
KHCJIOTBI ITOJIHOCTBIO BOCCTAHOBJICHBI.

4, B artoii peakuuu ¢epment E3 (auruaporunoamuaneruaporeHas’a)
KaTaJIM3UPYET MEPEHOC ABYX aTOMOB BOAOPOJ/ia C BOCCTAHOBJIEHHOTO JIMIIOAMU/IA,
HaxoJsIerocs B AakTUBHOM I1eHTpe (epmenta E2 nHa xodepment DA/,
JIOKAJIU30BaHHBIII B CBOCM AaKTHUBHOM LieHTpe. [Ipm 3TOM B akTHBHOM IIEHTpE
dbepmenTta E3 obpazyercs ®AJIHo.

d. B aktuBHbI neHTp AeruaporeHassl (E3) mupyBataeruaporeHasHoro
xomiuiekca Bxogut HAJIY u mpucoenuHsier k cebe 2 AJIEKTpOHA M IPOTOH OT
kopepmenta DAJIH, u B dopme HAJIH mnepeHocut wux B mporecc
OKHUCIHUTENBHOTO (pochopunmmpoBaHus.

CBSI3b OKHCJINTENbHOI0 1eKAPOOKCHIMPOBAHMSA MUPYBATA € MPOLECCOM

OKHMCJIUTENBHOTr0 (pochopuinpoBanus.
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[Ipn npeBpamienuu nupysBaTa B auneTwi-CoA mnpoucxoguT o0pa3oBaHUE
HAJIH, TpaHCcOpTUpYIOIIErO SJICEKTPOHBI B JbIXaTelbHYIO ILenb. Ilapa
AJIIEKTPOHOB B MPOIIECCE  OKHUCIUTEIBHOTO  (OChHOPUITUPOBAHUS  MOKET
ydqacTBoBaTh B cuHTe3e AT®D c obOpazoBanuem 510 2,5 mMoiap AT® Ha 2 moub
AIEKTPOHOB. Ycunenne
pacrnana AT® B kieTke BEAECT K NMOBBIIMICHUIO KOHIIEHTpauuu A/I® u yCKOpEeHUIO
okucienuss HAJIH B nmpixatenbHoli 1ienu. IloBeimienue xonmnentpamuu HAJY, B
CBOIO OY€peNb, CTUMYJIUPYET OKUCIUTEIBHOE JEKapOOKCHIMPOBAaHUE MUPYyBaTa.
Hanporus, noseinenne konuentpaunu AT® u HAJ/IH cHmkaer ckopocTh 3TOTrO
Ipo1iecca.

Takum oOpaszom, m3meneHust otHomieHudn AJO/AT® u HAJH/HAJL® -
BAKHEMIIIME BHYTPUKIECTOYHBIE PETYJSITOPHBIE CUTHAJIBI, OTPAXKAIOIIKWE SHEPTeTH
YECKHUE MOTPEOHOCTU KIETKH U PEryJIUPYIOIIUE CKOPOCTh OKUCIHUTENIBHOIO JIeKap
OokcwiupoBaHusi mnupyBaTta. Kartanmutuueckas akTUBHOCTh MHUPYBATAETHUAPOTe
HA3HOI'0 KOMIIJIEKCA CHMXKAETCSI, KOI/Ia B KJIETKAaX MMEETCs JOCTaTOYHO — TOILIMBA
B BH/JIE KUPHBIX KACIOT U aneTuia~CoA.

Peryasinusi nupyBataeruaporenazioro komiiekca (ILIK).

Perynsmus nupyBataeruaporenasHoro komiviekca (IIJIK) mmeer BaxHOe
3HaueHue Uil oOecredyeHHs] LUKIa TPUKApOOHOBBIX KHUCIOT - TOIUIMBHBIMHUI
Mousiekys1aMu aneThi-CoA. TodHast peryisinus 3TOro KOMIUIEKCA MMEET Ba)KHOE
3HAYEHHUE B CBSI3U C HEBO3MOKHOCTBIO 0OpaTHOro nmpeodpa3zoBanus anetuin-CoA B
nupyBar, T.K. (DEpMEHTHI, HEOOXOAUMBIE MJii 3TOr0 B OpPraHU3ME 4YeJIOBeKa
OTCYTCTBYIOT.

AxtuBHoCTh [IJIK perynupyercss pa3iuyHbIMU CIOCOOAMU: JOCTYIHOCTBIO
cyOcTpaToB, MHIMOMPOBAHUEM MNPOAYKTAMHU PEAKIMH, AJUIOCTEPUYECKHM IyTEM,
MyTEM KOBAJIEHTHOU MOAN(DUKALINH.

AKTUBHOCTh MNHPYBATAECTUIPOTr€HA3HOIO KOMIUIEKCA YBEJINYUBACTCA IPH
MOBBIIEHNN KOHUEHTpauuu AJ[®D, BHYTPUKIETOYHOTO KajblLHUs, MOJ BIUSHUEM
TOPMOHOB: MHCYJIMHA U a/IpEHAaJINHA.

I[Ipu  noBbimennn  KoHmeHTtpauuu  AJ[®  IIK  Haxomutcs B
HedochopmimpoBaHHOW akTUBHOW (opme. ITOT >PdekT ycuiamBaeTcs IMpu
MOBBIIIEHUN KOHIIEHTPAllMd BHYTPUKIETOYHOTO KaJbIUsl, KOTOPBIM aKTUBUPYET
dbocdarazy I1JIK. Takoit mexanu3m aktuBanuu [1JIK ocoOeHHO BakeH B MBIIIIIAX
1 xupoBor TkaHu. AxtuBanus [IJIK mpoucxoaut Takxke 1o BIMSHUEM WHCYJIUHA.
Onun u3 b dek-
TOB MHCYJMHA — MOBBIIICHHE KOHUEHTPAIMd BHYTPUMHUTOXOHAPUATIBHOTO Kallb-
s, 3T0 NpuBoaUT K aktuBupoBaHuio 11/IK. B kierkax muokapna I1JIK aktusu-
pYyETCS aIpEHATIUHOM.

PeryisinMsi aKTUBHOCTH NUPYBATACTHIPOreHA3HOI0 KOMILJIEKCA.

KoBanenTtHas OcymectBisiercs GochopunrpoBanueM u

MOAU(UKAIINS nedochopmmpoBanueM. B coctas [1/IK BxoasT 2
peryisaTOpHbIX cyobenuuuiibl: kunasza [1JIK -
dbochopunupyer HepMEeHTH KOMIUIEKCAa U HHAKTUBUPYET
I1IK; a pocdaraza - nedhochopmmmpyer GpepmeHTsl,
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npeBpaiias GepMEeHTaTUBHBIA KOMIUIEKC B AKTUBHYIO

¢opmy.
NurubupoBanue [IpoayKThl MUPYBATACTUAPOTCHA3ZHOU PEAKIIAN
MPOAyKTaMU ajIoCTEpUYECKU akTUBUPYIOT kKuHazy I1/1K.
peakuuu: AKTHBHUpOBaHHas KuHa3za hochopumupyer u

WHAKTUBUPYET (EePMEHTHI KOMILJIEKCA.

Takum o6paszom, npu HakorieHnd HAJIH u anetnin-CoA
TOPMO3UTCS MpeBpalieHue nupysara B anetuia-CoA. Tak,
HaIlpUMED, B IEYEHU IIPU FOJIOJaHUU:

- U3 )KMPOBOTO JEMO B I€YEHb MOCTYIAIOT JKUPHBIE
KHCJIOTBI, U3 KOTOPBIX 00pa3yercs aneTmi-CoA;

- B IPUCYTCTBUU BBICOKOMOJIEKYJIIPHBIX JKHUPHBIX KUCJIOT
unrubuposanue [1JIK ycunusaercs. [TupyBat npu 3ToM He
OKHCIIIETCS U MOXKET OBbITh UCIIOJIB30BAH I CUHTE3a
TJIFOKO3BI (B MpOIEcCe INIIOKOHEOTEHE3a).

AJIOCTEPUYECKHI [TupyBar aJJIOCTEPUYECKHU aKTUBUPYET
MyTh: HedochopmmpoBannyo Gopmy I1/IK, neiicTBys cormacHo
¢ npyrumu cyoctparamu HAJ[" u CoA.

I'nukonus.

['mukonmu3 (ot rped. glycys — cmamkuii u lysis — pacmam) — mporecc
OKHCJIEHHS TJIFOKO3bI, B PE3yJIbTaTe KOTOPOro MPOUCXOJUT PACIIEIIIEHUE TITFOKO3bI
c oOpa3oBaHMeM 2 MOJEKYJ TNupyBara (a’3pOOHBIM TJIMKOJM3) WU 2 MOJEKYJ
jakTara (aHa’dpoOHbIN riMKoau3). [Ipyu a3poOHBIX YCIOBUSAX MUPYBAT IPOHUKAET B
MUTOXOHAPUH, TAe MONMHOCTBIO okucisgercs no CO, m H,O. Ecnm conmepxanue
KHCJIOpOJa HEIOCTaTOYHO, KaK »d3TO MOXET UMETh MECTO B aKTHUBHO
COKpAILIAIOIIECsl MBIIILE, MUPYBAT MpeBpallaeTcs B JakraT. [ TMKoinu3 — oJuH U3
IEHTPAJIbHbIX TMyTeH KaTaboiM3Ma TJIIOKO3bl HE TOJBKO B IKUBOTHBIX U
pPACTUTENbHBIX KJIETKaX, HO TAKXE€ Y MHOTUX MUKpPOOPraHU3MOB. buonorunueckoe
3HAQYEHUE TJIUKOJIM3a COCTOMT B TOM, YTO 3TO OCHOBHOW MYyTh pACIICTUICHUS
[IIFOKO3bI 10 KOHEYHBIX MpoaykToB CO2 u HyO. MIMEHHO 3TOT MyTh MOCTaBISET
KieTke mnpeodnagaronyo nomo AT® — mo 60-70 % mpu OOBIYHOM MHUILEBOM
pauuoHe yenoBeKa. Bce aecsaTh peakuuil TIMKOJIW3a NPOTEKAIOT B ILIMTO30JIE
KJIETKU U XapaKTEPHBI JJIsI BCEX OPraHOB U TKaHEH.

[Ipu a’poOHBIX YCIOBUSAX TMHUPYBaT MPOHUKAET B MHUTOXOHAPHUH, TJI€
nonHocthto okucisiercss g0 CO; m HyO. Ecnu copepxanme kuciopoaa
HEJIOCTATOYHO, KaK 3TO MOKET UMETh MECTO B aKTHBHO COKPAIIAIOIICICS MBIIIIIIE,
NUpPYyBaT MPEBPAIIAETCS B JIAKTaT. DHEPreTHKa a’poOHOro pacmaja TiroKo3bl: 1
MOJIb TJIFOKO3bI — 32 Mosekyasl ATO

[ToaBoAS UTOT PACCMOTPEHUIO XUMH3Ma TpoIlecca TJIMKOJU3a, OCTAHOBUMCS
€Il pa3 Ha €ro OCHOBHBIX OCOOEHHOCTSIX.

1. B ramkonm3e HE3aBUCMMO OT TOTO, MPOTEKAET OH MO aHa’pOOHOMY
WM  a’poOHOMY  TyTH, MOXXHO  BBIJEIWTH JBa  OCHOBHBIX  JTama.
Peakium 1-5 cocraBimAroT mEpBBIA  3TAll  TIIMKOIM3a, CYTh KOTOPOTO —
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MpeBpalieHne CTAaOWJIBHONW MOJIEKYJIBl TJIIOKO3BI B JIBE€ MOJICKYJBI OoJjiee
peakiroHHocnocooHoro (docdornunepanpaeruna. Ha srom sTtane rimkoiusa
pacxoayroTcs iBe Mojekysibl ATO.

Bropoii sTan rivkonusa BKIOYAET PEaKlMK, TPUBOASIINE K IPEBPAILIEHUIO
dbochoraunepanpaeruaa B MUpyBaT WK JakTaT (COOTBETCTBEHHO peakiuu 6—10

i 6-11).

OTH peaklmu cBs3aHbl ¢ CUHTE30M ATO.

2.  DBONBIIMHCTBO  TJIUKOJIUTUYECKUX  peakiuii  oOpatumo,  3a
UCKIIIOUeHHEeM Tpex (peakuuu 1, 3 u 10);

3. Bce npoMexyTouHbIe COeTUHEHHS HaX0AATCA B (OoCHOPHINPOBAHHOM

dopme. HcrounukoM ¢docdaTHON Tpymmbel B peakusx (HochopuiIrpoBaHUs
apisitorcest ATO (peakuuu 1, 3) wim HsPO4 (peakuus 6);

4, Perenepanus HA I+, HeoOX0AuMOTO 1151 OKUCJICHUSI HOBBIX MOJIEKYJI
docdornuuepanpaeruia, TPOUCXOAUT HPU a’3pOOHOM TIIIMKOJIN3€ IMOCPEICTBOM
JIbIXaTEJIbHOM LIETH.

[Ipu 3TOM BOJOPOJ TPAHCHOPTUPYETCA M3 LUTO30J1 B MUTOXOHIPHUU C
TIOMOIIBIO YETHOYHOrOo MexaHu3Ma. [lpu aHadpoOHOM rimkommsze HAY
pereHepupyeTcsi B peakliuu BOCCTAHOBJICHUS TMPYBAaTa B JIAKTAT, CONPSYKEHHOTO C
okucienuem HAJIH».

5. Oo6pazoBanue AT® npu rauKosn3e MOXKET UATH ABYMS MyTSIMU: JINOO
cyoctpatabiM (pocopunupoBanuem, korga ais obpazoBanus AT uz AP u
H3PO4 ucnionb3yeTcst SHEPTUsI MAKPOIPTUUECKOH CBsI3U cyOcTpara (peakuuu 7, 9),
JM00 MyTEeM OKHUCIHUTEIBHOTO (ochopunrpoBaHrs 3a CUET SHEPIHHM MEpPEeHoca
AJIIEKTPOHOB U IPOTOHOB B JIBIXATEJILHON LEMH.

KoHeuHblii ypoBeHb 3HAHMH.

1. B npouecce okuciaenus uzouumpama 00 y2ieKuciozo 2a3a u 600bl
IEKMPOHBL U NPOMOHBL MPAHCHOPMUDPYIONCA NEPEHOCUUKAMU ObIXAMEIbHOU
yenu ¢ ciaedywuieil nociedosamebHocmu (paccmasvme KOMNOHEHMbL 6
HYHCHOM nOpAOKe):

1)  YOuXHUHOH.

2)  LuToxpomsl a,as.

3)  Iuroxpowm B.

4)  IluToxpoM c.

5)  Lutoxpom cj.

6) ©®MH.

7)  HAJIH..

8)  Kucnopon.

2. Ilepeuucnume 3 Hebenkoevlx Komnonenma I-20 Komniekca
obIxXamebHOll yenu.

3.  Hebenkosvim KOMNOHEHMOM WUMOXPOMOB AGNACHICA ...
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4.  JIna nocneoosamenvnozo oxkucienus cykuyunama 0o COz u 600wt
Heo0x00umbul ciiedyroujue yuacmHuKu OblXameavbHoll yenu

1- ®MH 3-OA] 5- quT.c1 /-1MT.C 9-kucmopos

2 - KoQ 4-1iutB 6-uut.aaz 8-H-ATd-3a 10-cykiuHar

(Beibepute 1 paccraBbT€ KOMIIOHEHTHI B HY>KHOM TOPSIJIKE)

S. Ykasrcume yuacmku ovixamenwvnoit yenu, mpancnopmupyiowiue:
A — IPOTOHBI U YIEKTPOHHI ...
b — TOJIBKO 37EKTPOHHI ...

6. Yemy pasen korgppuuyuenm P/O npu okucinenuu manama 6 Hudice
npueeoeHHvlx  ycanosusax?  (npomueé  Kaxc0o20 - nyHKma - nocmaevme
coomeemcmeyouyro eeauuuny P/0:

A — 0€3 TOTIOJIHUTENBHBIX J0OABOK (ITOJTHOE COTPSDKEHHE). . ...

b — npu no6aBnennn B cpey UHKYyOaluu pOTE€HOHA C CYKIIUHATOM. ...

B — nmnpu poGaBienun B cpeay HHKyOammu mpotoHodopa (2,4-
TUHUTpOo(deHomna). ...
7.  Xapaxkmepu3syiime npoueccovl cyOCmMpPAmHo20 U OKUCIAUMETbHO20
docopunuposanus:
A— cyOcTpaTHOE 1.00pa3zoBanne AT® comnpsixkeHo C
dbochopunupoBanue; MIEPEHOCOM SJIEKTPOHOB MO JbIXAaTEJIbHOU
TeTIH.
b-okucnurensHoE 2.00pa3oBaHue ATOD HE
dbochopunupoBanue; TpeOyrolee MOTpeOIeHUsT KUCIOPOoa.
B — 06a niporiecca; 3.ruzposn3 cyocTpaToB.
I' — Hu oJ1TMH U3 HUX. 4.cunare3 AT® u3z AJI® u H3PO, ¢
UCIIOJIb30BAHUEM YHEPTUHU.
8.  A. Buvibepume eewjecmea, 6vl3vléaroujue mopmMoHceHue OKUCIeHus
a-Kemozaymapama:
a— OapOuTypatbl B — HAJIH>; n— ATO;
(amuTan);
0 - AIlD; r— 2,4 — e — HAJT".
JUHUTPO(]EHOT;

b. Iloobepume k kaxcoomy u3 evlopannvlx eéamu 6 nynkme (A) eewecme
coomeemcmeyowue MexaHuamol Oeiucmeus:

1)  amnocrepuueckuii uHrnOUTOp LITK.

2)  MHTHOUTOP 2-T0 KOMIUIEKCA JBIXaTeIbHOW IICTIH.

3)  uHrHOUTOpP 1-rO0 KOMIUIEKCA JABIXaTSIILHOM IICTIH.

4)  pa3oOuMTeah OKUCIUTEILHOTO (HOCHOPHIUPOBAHHS.

9. Pacnpedeﬂume YVKA3aHHblIE HUWIICEe eeuiecmea nOo MexXaHum)y ux

oelicmeus:
A — UHTHOUTOPHI TKAHEBOTO JIBIXaHUS;
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b — pazobmuTenu okucauTeasHoro GpochopuaupoBaHus.

1) aHTUMUIIUH A 5) 2,4-muHuTpodeHo;
2) BaJIMHOMHUIIUH; 6) TUPOKCHH;

3) GapOuTypartsl; 7) )KUpPHBIE KUCJIOTHI;
4) okcajoarerar; 8) MaHUIBI.

10. A. Bwibepume coedunenus, cHuCaAlOUWUe CKOPOCHIbL MKAHEBO20
ObIXAHUA:

a)  yrapssblii ras;

b)  porcHOH;

C)  2,4-nuHUTpPOdeHOT;

d) MaJIOHOBAs KUCJIOTA.

b. Iloobepume Kk eviOpannvim eamu 6 nyukme (A) coeouneHuam

COOMEEM CMEYIOUUIL MEXAHUZM OCUICHBUSL:

1)  pa3o0IIUTENIb OKMCIUTEIBHOTO (OCHOPHUITUPOBAHUS;

2)  2-uarubutop HAJIH-neruaporeHassr;

3)  3-MHrHOUTOpP CYKIIMHATICTUAPOTCHA3HI;

4)  A-uHrUOUTOP IUTOXPOMOKCH/IA3BI.

11. Kakue Koghaxkmopwvl cnocoonvl oopamumo Qukcuposamsv 086a

npomona?
1) ®MH;
2)  HAL;
3) DAL

4)  Kele30 B IUTOXpOMax.

12. Kaxue cmpykmypol He __6X00am 6 COCHMA8 KOMHNIEKCOG
ObIXAMeIbHOoU Yenu:
1) IIUTOXPOM B M IIATOXPOM C]

2)  x03H3uUM Q M UTOXPOM C;
3) IIUTOXPOM B M IIUTOXPOM C1;
4) cykuuHaraeruaporesasa u HAJIH-neruaporenasa;

13. Buibepume ymeepiwcoenusn, npasuibHO OMpAsCAOUUE MEXAHUIM
OKUCIUMmMENnvHo20 ochopunuposanus:

1)  QepMeHTBl [IbBIXaTENLHOW LENH TPAHCIOPTUPYIOT TPOTOHBI C
HapY>KHOUN CTOPOHBI BHYTPEHHEN MeMOpaHbl MUTOXOHIPUN B MAaTPHUKC;

2)  DHEprusi pa3sHOCTH OKUCIIUTEIIbHO-BOCCTAHOBHUTEIBHBIX MOTEHIIMAIOB
TpaHCHOPMHUPYETCS B SHEPTHUIO ANEKTPOXUMUYECKOTO MOTSHITHANIA;

3) H"-AT®-cunTere3a co3qacT MIEKTPOXUMUYCCKHI MOTSHIHAIT;

4)  OKHCJIHWTEIbHO-BOCCTAHOBUTCIBHBIA  MOTCHIUAN  red/0X-cucTembl
XapaKTepU3yeT KOJMYECTBO BBIIEISIEMON YHEPTHH;

5)  mporecc OKMCIUTEIHHOrO (HOCHOPHIUPOBAHKS BO3MOXEH TOJIBKO B
3aMKHYTOI MeMOpaHe.
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14,

Okucnumenvnoe Qochopunuposanue 6 OvixameabHOU yenu

MUMOXOHOPUIL — IMO:

1)
2)
3)

oOpazoBanue AT® 3a cueT 3HEprun cyOCTPaTOB;
oOpazoBanue AT®, He Tpebyroliee pacxoia KUCIOPOa;
oOpazoBanue AT®, conpspkeHHOE C MEPEHOCOM JIIEKTPOHOB TIO

NIBIXaTEJILHOM 1IETIH;

4)
5)

15.

okuciaenne AT® B IpIXaTeaIbHOU LCIH;
paciag AT® no AAD u hochopHOit KUCTOTHI.

Ha3zeamv nocnedosamenvno pepmenmel, npespawiaroujue 2i0Ko3y

6 06e mpuo3ul:

1)
2)
3)
4)
5)
6)
7)

16.

TeKCOKHHA3a,;
TI1I0K030-6-(hocarasza;
bochodpykToKrHa3A;
TIII0K030-6-(hocar-uzomepasa;
eHOJIa3a;

aJIbJI0J1a3a;
bpykT030-6-hocdarasa.

Ykazamo nocneooeamenbHo amanbsl pezyiaauuu

2uKo2enghochopunaszvl (KacCKaoHwvlit MEXAHUZM):

1)
2)
3)
4)
5)
6)
7)
8)

17.

dbochopunupoBanre KuHa3bl riaukoreH(pocpopuiiassl U €€ aKTUBAIUS,
00pa30BaHKe TOPMOHO-PELENTOPHOTO KOMITJIEKCA,;

aJipeHAIINH;

cuHTe3 HAMO;

oOpazoBanue u3 Gochopunazsl A Gochopunaszsl B;

oOpazoBanue u3 Gochopunazsl B hochopunassl A;

oOpa3oBaHUE aKTUBHOUW MPOTEHHKWHA3HI;

aKTUBAIIMS aJICHUIATIIUKIIA3bI.

Hazeamv nocnedosamenvno epmenmol, npeepawiaroniue 3-

docoznuyepunosuiii anvoezuod 6 MONOUHYIO KUCIOMY:

1)
2)
3)
4)
5)
6)

€HOJIa3a;
dbocdornunepaTkuHasa;
MPYBaTKWHA3a,;
rmtepanbaeruadocdaraeruaporeHasa;
dbochoraunepomyrasa;
JaKTaTIETHIPOTeHasa.

18.¥Ykazamo nocnedosamensvno smansvl pecynayuu 2n1UKO2eHCUHMA3bL NOO
oelicmeuem a0peHaIuna:

1)
2)

cuaTe3 AMO;
o0pa3oBaHHe TOPMOHO-PEIETITOPHOTO KOMILIEKCA,
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3)  dochopumpoBaHUE NIMKOTSHCHHTA3BL,

4)  CHIWKCHHE aKTUBHOCTH TJIMKOTCHCUHTA3HI;
5)  anpenanus;

6)  akTHUBaIUsA MPOTCHHKUHA3HL,

7)  aKTHUBaIUs aJICHUIATIIMKIIA3bI;

8)  MOBBINICHHE AKTUBHOCTH ITMKOTCHCUHTA3HI.

19. Cpasnume Inepzemuueckuii 3gpgpexm oxucnenusn 0o CO2 u 600vt 6
aIPOOHBIX YCAOBUAX:
A-MOJIEKYJIbI TIIFOKO3BIL; 1) 2 monekynst ATO.
2) 6 monekyin ATO.
3) 20 monekyn ATO.
4) 38 monekyn ATO.
B- rimMko3uiapHOro ocraTka riIMKOreHa. 5) 40 monekyn ATO.
6) 39 momekyn ATO.
7) 12 monexkyn ATO.

20. @ynKuyuu y2ne60006 6 opzanuzme uei06eKa:
1)  oSHepreTuveckas;

2)  TUIacTHYecKas;

3)  KaTanMTHYECKas;

4)  TpaHCHOpTHAs;

5)  pesepB dHEPreTUYECKOTO MaTepHala,

6)  XpaHeHHE FeHeTUYECKO MH(OPMAIIHH.
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TEMA: BUOXUMMNYECKHE AHAJIN3bI B KJIMHUYECKOW MEJIMIIVHE.
METO/bI BUOXNMHNN.

OcHOBHBIE BOITPOCHI TEMBI.

1)  MecTo KIMHHYECKOW OHOXMMHUHU CpPEeId JPYTUX PUKIAJTHBIX
KITMHUYECKHUX JTUCIUTLINH

2)  IlpumeHeHne OMOXUMHYCCKUX aHAJIM30B (CKPUHHUHT, MOHHTOPHHT,
JIMarHo3, MPOTHO3)

3)  Otb6op 00pasmoB AT aHAITH30B (3aMPOC HA aHAIN3)

4)  Tlonsatre o0 OWOXMMHYECKHMX CTaHIapTaX M KOHTPOJIC KadecTBa
OMOXUMHUYECKOT0 MaTepuaia

5)  JlaGoparopHbie METO/IbI OTICHKHU OEIIKOBOTO oOMeHa
(a3oTOMeTpUYECKHE, TpaBUMETPHUUYECKHE, «TIPEIUTTATAITNOHHBICY,
CHEKTPOPOTOMETPUUECKUE, pePPAKTOMETPUUECKUE, KOJIOPUMETPUIECKHUE)

6)  JlaGopaTopHbIC METO/IbI OIICHKH (hEPMEHTATHBHOTO OOMEHa

7)  JlaGopaTopHbIC METO/IbI OIICHKH TUTMEHTHOI'O OOMEHa

8)  JlaGopartopHble METOJIbI OIICHKH YIJIICBOAHOIO OOMEHA

9)  MeTob!I ONpeeIeHuUs TIOKa3aTeseh JIUIUAHOTO OOMEHa

10) JlaGopaTOpHBIC METO/IbI OIIEHKH KHUCIIOTHO-OCHOBHOT'O COCTOSHHSI

AKTYaJbHOCTH TEMBI.

Knunnueckass OuoxuMus — KIMHHUKO-IMArHOCTHYECKas JUCHMIUIMHA,
KOTOpasi 3aHUMaeTCsi pa3pabOTKOW M UCIOJb30BaHUEM CTAHAAPTHBIX METO-
JIOB JUArHOCTUKH, a TaKXe OCYIIECTBIISIET KOHTPOJIb 3a TeYeHUeM 3aboJieBa-
HUU ¢ 1mo3unuid Omoxmmuu. KimHuuyeckas OHOXMMUS SBISETCS BaKHEUIINM
paszznesnioM J1abopaTOpHOW AMArHOCTUKU, HapsAy C KIMHUYECKOW jaboparop-
HOW reMaToJIOTHEH, MMMYHOJIOTHEH, KIMHUYCCKOW CEpPOJIOTHEH M MHUKPOOHO-
JIOTUEH, KJIMHUYECKOM TOKCHUKOJIOTMEeWM W Jp. JlaHHas auciuIuiMHa pacroJa-
ract crnernuuUecKuM HaO0OpOM aHAJUTHYECKOTrO OOOpYAOBaHUS, HCIIOIb3YET
MHOJKECTBO JUAarHOCTMYECKMX METOJAOB UM TO3BOJISIET Bpaudy-KIMHUIUCTY
OIICHUTh JUArHOCTHYCCKH M TMPOTHOCTHYECKH 3HAYMMBIC HApYIICHHS OHOXU-
MHUUYECKHX TMPOIIECCOB B OpraHM3Me 4YelOBeKa. JTa 00JIacTh J1abopaTOpHOMU
JUAarHOCTUKH JIOCTaTOYHO OypHO pasBuBacTcsa. CoBpeMEHHas KIMHHYECKas
OMOXUMHSI  TIO3BOJISIET CYIIECTBEHHO OOJIETYUTh KBAIM(PUIHUPOBAHHYIO U
00OCHOBAaHHYIO0 TOCTAHOBKY JHarHo3a, BBIOOp JIEUYEHUS M OIIEHKY IPOTHO3a
IIPU MHOTHUX 3a00JIEBaHUSIX.

KinnHuKO-0MOXMMHUYECKHE HCCIICIOBAHUS  BBIMIOJHSAIOTCS  IPAKTHUYECKU
BCEM malueHtaMm. VX MNpUMEHSIOT TJaBHBIM O0pa3oM I TOATBEPKIACHUS
WM YTOUYHEHHS JUarHo3a, XapakKTepUCTHUKU (QOPMbI, THKECTH TEUYCHUS U
OTpEeNeNICHUS] TIPOrHO3a OO0JIC3HHM, BBIOOpPA ATHOJIOTHYCCKOW W IaTOreHETHYe-
CKOW Tepamuu, KOHTPOJIS 3a pe3yJibTaTaMH JICUCHUS, a TaKXKe i1 OOHapyxke-
HUS TIATOJIOTHH TIPU CKPUHUHTOBBIX UCCIICOBAHUSX.

B 3aBucMMoOCTH OT KIMHHYECKHX 3a7a4 OHMOXHMHYECKHE HCCIICIOBAHUS
MOTYT MNPOU3BOJAUTHCA OJTHOKPATHO M MHOTOKPATHO (B JAMHAMHUKE), a TaKXKE B
mpoiiecce MpoBeACHUS (DYHKIMOHATBHBIX WU (HapMaKOJOTUYECKUX TECTOB
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CO CTUMYJIAIMEH WM TOPMOXKEHHUEM DJTallOB HCCIEAYEeMOro OOMEHa BEIIECTB,
KJIIETOYHBIX WM TYMOpPAJIbHBIX peakuuil Jau00 Apyrux ¢GyHKIUN, BBIpa)KeH-
HOCTh WJIM KayeCTBO KOTOPBIX OTpaKaeTcs B IapaMerpax OIpeaessieMoro
71a00paTOPHOTO MTOKa3aTeJIsl.

buoxumudeckue TEXHOJOTHMU PETyJIsIpHO OO0OTaIlaloTCsd HOBBIMH METO-
naMu  uccienoBaHuid. [loBpIllleHHEe WX YYBCTBUTEIBHOCTH W CIEHU(UYHOCTH
CIIOCOOCTBYET PACIHIMPEHUI0 OOBEKTOB OMOXMMHUUYECKOTO aHaimuza. Ilomumo
TPAJAMIIMOHHOTO aHAJIM3a CRIBOPOTKU KPOBH M MOYH BCE MITUPE B TUATHOCTHYECKHIX
IEJIX UCTOJIb3YeTCS KOHJEHCAT BBIBIXaEMOTO BO3yXa, BBITIOTHAS, CIIC3HAS KU/I-
KOCTb, JJUKBOD, KJICTOUHBIEC 3JIeMeHTHI U Ap. [llnpokoe BHenpeHne OMOXUMUYECKIX
aHAJIM3aTOPOB TIO3BOJISIET MPOBOJWTH KOMIUICKCHBIM aHAIU3 C HMCIOJb30BAaHHEM
BCE MEHBIIIETO 00beMa OMOTOTHIECKOM MPOOHI.

IIpeanajuTuyeckuii ITan OMOXMMHUYECKHX UCCJICIOBAHU.

3a00p OMOJOTUYECKOr0 MaTepualia JJisi BBHIMOTHEHUS OMOXUMHYECKOTo Ja-
OOpaTOPHOTO  HMCCJEJAOBAHMUS  OCYIIECTBISICTCS 1O TMPOBEJACHUS  JIe4eOHO-
JMArHOCTUYECKUX MEPOIPUSATUN WIH MOCJEe HEro, BpEMEHHOM MPOMEXKYTOK Ompe-
NEJSIETCS. MHAUBUAYATIBHO.

B cnywae mpoBeaenus 3abopa OMOJIOTMYECKOTO Marepuaia y MalMeHTOB,
MOJIBEPTHYTHIX XUPYPTHUUECKUM W JPYTUM BMENIATENIbCTBAM, JJI BBIMOJHEHUS
OMOXUMHUYECKOTO JIA0OPATOPHOTO HCCIEAOBAHUS HEOOXOJUMO YUMUTHIBATH CJle-
JYIOIIE 00CTOSTENLCTBRA!

® B IIOCJICONEPAIIMIOHHOM TMEpUoje, B 3aBUCHUMOCTH OT €ro odobema u
XapakTepa, a TakKe BCJIEACTBUE OCTATOYHOIO BIIMSHHUS CaMOTO MaTOJIOTHYECKOTO
mpoliiecca, U3MEHEHHUS PA3IMYHbIX TOKa3aTeNiel >KU3HEACSITeIIbHOCTH OpraHu3Ma
MOTYT COXPaHSThCSA OT HECKOJIBKUX JIHEW JI0 TPEX HEJETb;

e miocie WH(QY3MM BHYTPUBEHHBIX BOJHBIX PAcTBOPOB BEIIECTB 3a00p
oOpasIiia KpoBH y MaIeHTa I0JDKeH ObITh OTCPOUYSH HE MeHee YeM Ha | vac;

e rociie HH(GY3UN KUPOBOM SMYJILCHH — HE MEHEe, YeM Ha § 4acoB.

CymiecTBeHHOE BIMSHHUE HAa PE3YJIbTAThl IOMOXMMHUUYECKOTO HMCCIIEIOBAHUS
OMOJIOTUYECKOTO MaTepuaia OKa3bIBAIOT YCIOBUS TMEpPUOAA, MPEAIIECTBYIOIIETO
3a00py y marueHTa odpasia ouojgorudeckoro matepuana. C 3Toi 1enpio B 00s3a-
TEJIHLHOM TOPSIKE YIUTHIBAIOTCS CleayIontue (hakTOPhI:

®  JIeueOHO-TUArHOCTUYECKHE  MPOIEAYPhl, MPOBOJUMBIC  MAIIUEHTY
(uabeKIMU, UHQY3UH, TpaHChy3uH, BBEICHHE PEHTTEHOKOHTPACTHBIX CPECTB,
UMMYHOCIIMHTUTpadUsl, TUaIn3, SHIOCKOIMMYECKOE MCCIEIOBAaHUE, ONEPATUBHBIE
BMEIIIATEILCTBA, (PU3UOMPOIICAYPHI, METOIbI YHKIIMOHATHHOU TUArHOCTUKH);

® BO3/ICHCTBHE NOHU3HUPYIOIICTO U3TyUYCHHUS B aHAMHE3¢ TAIlMCHTA;

® Ha3HAYCHHE MAIMCHTY JICUSOHOTO MUTAHUS C YYETOM TSHKECTH COCTOSIHUS
Y HAJTMYUS XPOHUYECKOTO 3a00JI1eBaHN.

B cnydae npoBenenust 3a60pa OMOIOTHYECKOTO MaTepraia y MalueHTa, 1o
JY4aroIero JEKapCTBEHHbBIE CPEJICTBA C YUETOM MMEIOIIErocs 3a00ieBaHus, Bpayd
CTICITUAIMCT, OKa3bIBAFOIIMI MEIUIIMHCKYIO TIOMOIIh MAIlUEHTY, 00s13aH OTMCHHTH
3a 2-3 CYTOK JIEKapCTBEHHBIE CPEJICTBA, HA3HAUCHHBIC TAIIMEHTY U CIIOCOOHBIE IO
BJIUATH Ha pe3yiIbTaThl J1a00OPATOPHOTO HMCCIEIOBAHUS, €CIIM OTMEHA JICKapCTBEH
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HOT'O CpEACTBA HE YXYAIIMT COCTOSIHUE ManueHTa. [Ilpy HEBO3MOXKHOCTH OTMEHBI
NAUEHTY JIEKAPCTBEHHBIX CPEJICTB, UCIOIb3YEMbIX B IPOLECCE OKA3aHUS MEIU-
UHCKOM NMOMOIIH, PU UHTEPIPETAUH Ja00PaTOPHBIX HUCCIEA0BAHNN HEOOXO0IU-
MO YYUTBIBaTh MX BIIMSHHUE HA JIOCTOBEPHOCTH IMOJYYEHHBIX pe3yibTaTtoB. [Ipum
3TOM 3a00p 00pa3la KpoBH JOJDKEH OBITh IMPOU3BENEH 10 MpUEMa OYEpEeIHOMN
J103bl JIEKAPCTBEHHBIX CPEJCTB.

B GnaHke-HanpaBiieHUH, COMPOBOKIAIOIIEM JOCTaBKY OMOJIOTMYECKOTO Ma-
TepHuaja B KIMHUKO-TUArHOCTHYECKYIO JTabOpaTopuio, B 00S3aTE€IHHOM MOPAIKE
YKa3bIBAKOTCS JIEKAPCTBEHHBIE CPEICTBA, TPUHUMAEMBIE MTALIMEHTOM, KOTOPbIE MO-
T'YT IMOBJUATH HA PE3YJIbTATHI UCCIIEIOBAHUN.

3a00p KpOBM y MalMEHTA, KOTOPOMY IPOU3BEAEHO BHYTPUBEHHOE BBEJICHUE
JIEKapCTBEHHOTO CPEACTBA, MPOBOJUTCS MOCJe 3aBepiieHus (a3bl ero pacrpee-
JeHus1, yepe3 1-2 yaca, ¢ 00s3aTeNbHBIM yKa3aHUEM B OJIaHKEe-HAIPABJICHUHU HA
OMOXMMHYECKOE J1abOpaTOPHOE HCCIEA0BaHNE BPEMEHH MOCIIE MpUeMa IocaeHen
JI03bI JIEKAPCTBEHHOI'O CPEICTBA. B ciyyae BHYTPUBEHHOIO BBEICHUS JIEKAPCTBEH-
HBIX CPEJICTB U3 IPYIIbl CEPACUHBIX MIMKO3UI0B, 3a00p KPOBU MPOBOJUTCS YEPE3
6-8 yacoB nocie Hero.

Ecnu Her cneunanbHbIX yKa3aHUH, AJIs IJIAHOBBIX OMOXMMMYECKUX HCCIIe-
JOBaHUM KPOBb 3a0MPaOT U3 BEHbI YTPOM (Mexay 7 U 9 yacamu) HaToIIaK (duepe3
8-12 uyacoB mocie TMOcCiIegHero Imnpuema numM). B cioydae mnpoBeneHus
KJIIMHAYECKUX JIA0OPAaTOPHBIX MCCIECJOBAaHUH KPOBHM B HHOE BpEMsS CYTOK, B
OJlaHKe-HANpaBJICHUH YKa3bIBA€TCS IMEPUOJT BPEMEHH, MPOIIECAUINN IOcie
NOCJIEAHEr0 NpuMa NumM (Imocie eAbl B KPOBH NOBBIMIAETCA COJEpKAHHUE
IJIFOKO3bI, XOJIECTEpUHA, TPUTIIMLEPUAOB, Kele3a, Heopranundeckux ¢(ocdaros,
aMUHOKHUCIOT). Bo BHUMaHue AOJKHBI MPUHUMATHCA KOJEOAHUS COIEPIKAHMS
psiJia aHAJIOrOB AHAJIMTOB B OpPraHU3MeE MAIMEHTa B TEUEHUE CYTOK.

CyTouHble KoJ1e0aHNsl 3HAYCHUH KOHIEHTPALMH HEKOTOPbIX AHAJHWTOB.

AHAJIUTBI Maxkcumym MuHumMym JAuana3on kojedannii (%
coepKaHus coepKaHusA OT CPeAHEYCTONYUBOM
(Bpemsi cyTOK, | (BpeMsi CYTOK, BeJTHYNHBI)
4acekl) 4achkl)

AKTI 6-100 0-4 150-200%
AJBIOCTEPOH 2-4 12-14 60-80%
["'emornobun 6-18 22-24 8-15%

Keneso 14-18 2-4 50-70%

Kamuii 14-16 23-1 5-10%

KopTuszon 5-8 21-3 18-200%
[TponakTux S5-7 10-12 80-100%
Penun 0-6 10-12 120-140%
CoMaToTponuH 21-23 1-21 300-400%
T, 8-12 23-3 10-20%
TecrocTepoH 2-4 20-24 30-50%
TCI 20-2 7-13 5-15%
dochop 2-4 8-12 60-80%
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HEOPTraHUYECKUM

D03UHODUITBI 4-6 18-20 30-40%

Bbuoxumuyeckue 1a00paTopHbIe TECTHI.

broxumuueckue J1a00OpaTOPHBIE HCCIENOBAHMS IIMPOKO HMCIOJIB3YIOTCS B
KJIMHWYECKOMW MPAKTHKE B TEX CIIy4asX, KOrJa B OCHOBE 3a00JIEBAHMS JIEKAT METa-
OoJiMueckue HapylleHHs (HampuMmep, caxapHbld OuadeT), MOBPEXKICHUS TKaHEH
(Hanpumep, HHPAPKT MUOKAP/AA), BOCHAIUTEIbHBIE MPOIECCHl (HAIpUMEP, peBMa-
TUYeCKHe 3a00JIeBaHus1) UM HapyIIeHUs QYHKIUI OpraHOB U TKaHEW (Harpumep,
MOYEYHAsI HEJJOCTaTOUYHOCTh). B mpakTudeckoil MeAuIIMHE OMOXUMHYECKUE TECThI
UCIIOJIB3YIOTCS ISl PELLIEHUS CIEAYIOIUX 3a/1ay:

1. CKPUHMHTA — BBISABJICHUS 00JIC3HU HA TOKJIMHUYECKON CTauu;

2. JIMarHOCTUKH — IMOJTBEPIKICHUSI VUTH UCKITIOUCHHS JUArHo3a;

3. IIPOTHO3a — ONpPEACIICHUS BEIMYMHBI PHCKAa Pa3BUTHS 3a00JIeBaHUA,
0COOEHHOCTEN TeueHHs 3a001€BaHUs U €T0 UCX0a;

4, MOHUTOpPUHTa — HAONIOACHUS 3a TeueHUeM 3a00JIeBaHHUS WIIH

peakuuen Ha JICUCHHE.

buoxumuyeckuil aHaiau3 KpOBU MpEJIoaracT HCCICAOBAHUE PA3TUYHBIX
XUMHUUYECKUX aHAJIUTOB — OCJIKOB, JIMMHUIOB, YTIEBO0B, PA3IMUYHBIX MPOAYKTOB UX
MpEeBpaIlEHU, AKTUBHOCTH (DEPMEHTOB UHUBUAYAIbHBIX OCIKOB U AP, UMEIOIIUX
KJIIMHAYECKOE 3HAUCHHUE.

MarepuaJ JJIl McCJIeJ0BAHUSA: CBIBOPOTKA BEHO3HOM KPOBH.

B3stue kpoBU mpOU3BOAUTCS HATOIIAK M3 JIOKTEBOW BEHBI B CICIUATBHYIO
BAKYYMHYIO CUCTEMY aKTUBAaTOPOM CBEPTHIBAHUSI.

Buabl npo0upox 1uis B3ATHS KPOBH:

e Bakyymnas cucrema (Oenasi/KpacHas KpbIlIKa) C aKTUBATOPOM
CBEPTHIBAHUS;

e Bakyymnas cucrema (KOpuYHEBas/>KenTasi KpBIIIKA) C aKTUBATOPOM
CBEPTBHIBAHUS U PA3JAEIUTEIbHBIM T'EJIEM.

[ToyyeHHast U3 KpOBU CHIBOPOTKA OCTAeTCsl CTAOUIILHON B TEUCHHE 7 JTHEH
npu 2—8 °C. ApXUMBHpPOBaHHasi ChIBOPOTKA MOXET XPAHUTHCS B 3aMOPOKEHHOM
Buje npu -20 °C.

e s uccieqoBaHus YPOBHS TJIMKUPOBAHHOTO T'e€MOTJIOOMHA HEOO0XOoIuMa
1[eJIbHAsI BEHO3HAsl KPOBb, B3SITHE KOTOPOH MPOU3BOJIUTCS B BAKYYMHYIO CUCTEMY C
antukoaryinsstitoM K2OTA wmu  K3DJATA  (cupeHeBas  Kpbllllka MpU
WCITOJIb30BAaHUU MTPOOUPOK TUIa Vacutainer, KpacHasi KpbIIIKa JJIsl TPOOUPOK TUTIA
Monovette). TlomyueHHass KpOBb MOXET XpaHUTCA MPU KOMHATHOW TeMIepaType —
10 6 gacos, rpu Temneparype 2—8 °C — He 6ozee 24 ygaca.

HccnenoBanue akTUBHOCTH )epPMEHTOB.

AKTHUBHOCTH (DEPMEHTOB OMNPEICISIETCS] C NUATHOCTUYECKUMU IESIMU TIpe
MMYIIECTBEHHO B CBHIBOPOTKE KpoBH. bosibiias yacth pepMeHTOB B KPOBU — ITO
TKaHEBbIe (DEPMEHTHI, MOMAAIOIIME B KPOBbh B pe3ysIbTaTe pa3pylICHUs! KIETOK,
rae  ux kKoHueHrpamus B 1000-10 000 Beime, 4YeM B  KpOBH.
B HOpMe B CBHIBOPOTKE KpPOBH PETUCTPUPYETCA TOJIBKO OYEHb HE3HAYUTEIb
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Has aKTUBHOCTHh (pepMeHTOB. [IpumumHaM¥ MOBBIIIICHUS AKTUBHOCTH (HEPMEHTOB
IIPU NIATOJIOTUU ABJISIIOTCS:

® MpPSIMOE MOBPEKICHUE KIETOYHBIX MeMOpaH (BUpyCaMU U XUMUYECKUMU
COCMHECHUSIMHU );

® TUTNIOKCHSI, aHOKCHUS U UILIEMUS TKAHEM;

® TIOBBIIICHHBIN CUHTE3 B TKAHSIX (POCT 37I0Ka4E€CTBEHHOM OMYXOJIH).

B ChIBOpOTKE KpOBH ONPEACISIIOT TP OCHOBHBIC TPYIIBI (PEPMEHTOB: BHYT-
PHUKJIETOYHBIE, CEKPETOPHBIEC U IKCKPETOPHBIE. BONBIIMHCTBO (PEPMEHTOB SBISAIOT-
Csl BHYTPUKJIETOYHBIMH, B 3aBUCUMOCTH OT JIOKAJIU3allly OHU Pa3/eiIa0TCs Ha:

e Hecrienupuueckue PEepMEeHTHI, KOTOPbIE KaTaTU3UPYIOT OOIIME ISl BCEX
TKaHel peakuu OOMEHa W HaxoIATcs B OOJBIIMHCTBE OPraHOB M TKaHEH
Hanpumep, ACT, AJIT, JI/II', amunasa, numasa u ap.);

o opraHocrnenupuieckue, IpUCyTCTBYIOT TOJIBKO B ONPEIEIECHHOM THIIE
TKaHEW WM OPraHe B BBICOKOW KOHLEHTpauuu. lloBblieHME B KPOBU YpPOBHSA
opraHocrnenupuieckoro (epMeHTa yKa3bIBAET MPEXKIE BCErO0 Ha IOBPEKIACHHUE
KJIETOK TOW TKaHW, B KOTOPOW ITOT (PEPMEHT MPEACTABICH B HAUOOJIbIIEM

KOJINYCCTBC.

Crnenu(puaHoCTh (PEPMEHTOB JJI51 TUATHOCTUKH MATOJIOTHH.

depMeHT Opran JInarnocruyeckoe 3HaYEHUE
o-amMusasa ITomxenynounas xenesa OcTpblil TaHKPEATUT, OTUT
AJIT [leuens 3a0oneBaHus MapeHXUMbI
NeYEHU
ACT Muoxkap/, e4eHb Nudapkt muokapaa,
3a0071€BaHUs TAPEHXUMBI
MEYEHU, TOPAKECHUS
CKEJICTHBIX MBIIII]
ITT Ileuensn ITaTomorus kE14eBLIBOAAIINX
IIyTEH, AJIKOTOJIN3M
KK CkenetHble MBIIIIIEL, cepale, | MabapkT Muokapaa,
TJIAIKAE MBIIIIIBI MOPAKEHUST CKEJIETHBIX MBIIIII]
Kod [IpocraTa, KOCTHAsI TKaHb AJZleHOMa, paK IpoCTaThl,
MeTaboanyeckue 3a001eBaHus
KOCTHOM TKaHU
JIAT [Teuens, ceparie, ckeneTHbie | 3a001€BaHUS TAPECHXUMBI
MBIIIIbI, SPUTPOIUTHI, nevyeHu, UHPapKT MUOKaP/a,
TPOMOOITUTHI, remMoJin3, Hed(PPEeKTUBHBIN
TUM(GATUYECKHUE Y3ITBI IPUTPONO033, TUM(POMBI
Jlumaza ITomxenynounas xxenesa OcTpbIil TaHKpEaTUuT
XomuHacrepasza | I[leuens OtpaBnieHus
dbochopopraHnuecKUMHU
COCMHEHUSIMU, 3a00JICBaHUS
NapeHXUMBbI TIEYEHU
D Ileuenpb, KOCTHas TKaHb, Meraboanueckue 3a00JIeBaHUS

41




KUIICYHHUK, ITOYKH KOCTHOM TKaHMH,
F€H3.TO6I/IJIPIapHa}I I1aTOJIOTHA

CexpetopHbie pepMEHTHI (IICEBIOXOIMHAICTEPA3a) CHHTE3UPYIOTCS B MICUCHU
U TIOCTOSIHHO BBICBOOOXKJIAIOTCS B IjIa3My. X aKkTHBHOCTb B CBHIBOPOTKE KpPOBU
BBIIE, YEM B KJIETKAX WJIM TKAHSIX. B KIMHUYECKOW MPAKTUKE OHU MPEACTABIISIOT
MHTEpEC, KOTJla UX aKTHBHOCTb B CHIBOPOTKE KPOBU CTAHOBUTCS HHUYKE HOPMBI 32
CUeT HapymIeHus (PYHKITUU TICUCHH.

DKCKpeTopHble (EepMEHTHI O00pa3ylOTCs OpraHaMy MHUIEBAPUTEITHLHOU
cucTeMbl (TIOJKEITYAOYHOM KEJIe30M, CIM3UCTOM O0O0OJIOUKON KHUIICYHHUKA,
NEYEHBIO, SMUTEIMEM >KEIYHbIX nyTei). K HUM OTHOCATCS o-amuiiasa, aunasa,
menounast pocdaraza (D) u ap. B HOpMe HX aKTHUBHOCTH B CHIBOPOTKE KPOBHU
HU3Ka M mocrossHHA. OJHAKO TMPpU TATOJOTHH, KOrAa OJOKHpOBaH JHO0OM u3
OOBIYHBIX MyTeH WX SKCKPEIMH, aKTUBHOCTh 3TUX (PEPMEHTOB B CHIBOPOTKE KPOBH
3HAUYUTENBHO YBEIMUYUBACTCS.

EauHuIbI aKTUBHOCTH JePMEHTOB.

3a eIuMHUIly aKTUBHOCTHU JHOOOro pepMeHTa B JaOOpPaTOpHOM AMArHOCTHKE
MPUHAMAIOT TO KOJUYECTBO, KOTOPOE B ONTHUMAIbHBIX YCIIOBHUSX KaTaIU3HPYET
npesparenue 1 cy6erpara B 1 (Mxmons/ mun) npu t°=37 °C. TIpu sToM 06beMHas
aKTUBHOCTb (pepmeHTa Boipaxkaetcs kak ME/n (wnu En/n), ynenbHas akTUBHOCTB —
kak ME/mr Oenka.

AcnapraramuHorpancgepasa (ACT).

Pepepenmnuvie senuuunvr akmuenocmu ACT 6 cvieopomxe: 0—-5—40 Eo/n.
Onpenenenne axktuBHOCTH ACT HUCHONB3yIOT ISl BBISBICHUS W OLECHKU BBI
PaXKEHHOCTH LIUTOJIUTHUYECKOTO CUHAPOMA MPHU AUATHOCTUKE M MOHHUTOPHUHIE 32
OoneBaHMil neyeHH, cepana. TecT UCMONb3YIOT BMECTE C ONPEACICHUEM aKTUBHO
ctu AJIT.

AxtuBHOCTh ACT mossimieHa y 93-98% narnueHToB ¢ UHPApKTOM MHUOKap
na (MM) B 2-20 pa3. IIpu UM ACT noBblaercs B CBIBOPOTKE yepe3 6—8 4, Mak
CUMAJIbHOW aKTHBHOCTH OHa JOCTHUraeT uepe3 24—36 4 U CHUXKAETCA 10 HOpMajb
HOTO YPOBHS K 5—6-My nHI0. Pacmmpenue 30HbI HHpApPKTa MPUBOJUT KO BTOPOMY
LUKy MOBBIIICHHUS] aKTUBHOCTU. CTerneHb noBbIieHus: aktuBHOCTH ACT sBnsieTcs
Mepoil Macchl MHOKapja, BOBJIIEYEHHON B MaTOJIOTMYECKHM mporecc. MHoraa ak
TUBHOCTh ACT moBBIIIAaeTCA €11le 1O BO3HUKHOBEHUS AJIEKTPOKapAUOrpapuuecKux
npu3HakoB UM, a oTCyTCTBHE CHMXKEHHMsI €€ ypoBHA mocie 3—4-ro 1HA 3a0oJeBa
HUS TPOTHOCTUYECKH HEOJIArONpHUsTHO.

IIpn crenokapauu aktuBHOCTH ACT, Kak NMpaBuioO, OCTAeTCs B Mpenesiax
HopMbl. OnHako noseiienrne ACT oOHapyKUBAIOT TIPHU TsxKEI0M GopMe KopoHap
HOM HEIOCTAaTOYHOCTH B MEpBbIe 24 4 Mocie NpucTyna (HopMaln3auus MpouUcxo
JIUT Ha 2-U, pexxe 3-il AeHb MOcie MPUCTYIA), a TaKKe NPH JJIUTEIbHBIX MPUCTY
nax NapoKCU3MaJbHON TaXUKapIUH.

ACT noOBBIIIAETCS TAKXKE MPU OCTPOM TEMATUTE U APYTHX THKEIbIX Mopa
KEHUSX TeMaTOLUTOB. Y MEPEHHOE YBEJIMUECHHUE HAOII0JAeTCs IPU MEXaHUYECKOU
KENTyXe, y MalMeHTOB ¢ MeTacTa3aMH B NedyeHb U 1uppo3oM. Koadouuuent e
Purtuca, 1.e. otHomenue ACT/ACT, B HopMe paBHoe 1,33, mpu 3aboJieBaHUAX
MEYEHU HIKE ATOM BEJIMUYMHBI, a IPU 3a00JIEBaHUSX Ceplia — BBILIE.
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AJITOPUTM /Il IPUHATHS KJIMHUYECKHUX PellieHUH MPU YCTAHOBJIEeHUH
3THOJIOTHM MOPAKEHNUS MeYeHH N0 3HAYEeHUI0 aKTUBHOCTH ypoBHs ACT.

Knuanueckue JAaHHBIC O ITOBPCIKIACHHUU IICUCHHA

1l

Onpenenenue aktuBHOCTH ACT B CBIBOPOTKE

1l

AxtuBHOCTH ACT B CBIBOPOTKE MOBBIIIEHA

1l

Her (ner nospexnenns
MICYCHU )

Ha

1l

1l

B 2 pa3a no cpaBHeHuto ¢
BEPXHHUM IPEIEIIOM
pedepeHTHOTrO 3HAUYCHUS

B 5 pa3 no cpaBHeHUIO €
BEPXHUM IIPEICTIOM
pedepeHTHOTO 3HaYEHUS

B 10 pa3 no cpaBHEHHUIO €
BEPXHHUM IPEIEIIOM
pedepeHTHOTO 3HAUCHUS

11

1L

AJNKOTOIU3M

B 20 pa3 no cpaBHeHHIO C
BEPXHHUM IPEEIIOM
pedepeHTHOTrO 3HAUYCHUS

1l

B 50 pa3 no cpaBHeHUIO C
BEPXHUM TIPEICTIOM
pedePEHTHOTO 3HAYCHUS

B 100 pa3 no cpaBHeHHIO €
BEPXHUM IIPEJIETIOM

IIepBHUYHBII CTEATOHEKPO3 JlexapcTBeHHBbII
BunmapHsIii uppo3 XOJIECTATUYECKUH TENaTHT,
JKuposas neuenn LHUpPO3
Xo0J1e10X0JINTHA3,
3110Ka4ecTBeHHAas 00TypallOHHAs KEeNTyXa,
NH(peKkroHHBI MOHOHYKJIE03
JlexapCTBEHHOE NTOPAXKEHUE KIIETOK IT€YEHU

OCTpBIC BUPYCHBIC I'CIIaTUTHI
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B xivHHMYECKON MpaKTUKE HAIUIO IIHMPOKOE MPUMEHEHUE OJHOBPEMEHHOE
onpenenenre B kpoBu akTuBHOCTU ACT u AJIT; mockonbKy oHO HaMHOTO UH(MOP
MaTUBHEE C KJIMHMYECKOW TOYKH 3peHUs (MO3BOJIAET CYIUTh O JIOKAJU3AIMUU U
riyOMHE MOpakeHUsl, aKTUBHOCTHU NPOIIecca U IPOTrHO3UPOBATH UCXO/1 O0JIE3HU).

AnannHamuHoTpancdepasa (AJIT).

Pegepenmnvie enuuunvr akmusnocmu AJIT 6 cvieopomke: 0—71—40 Eo/n.
AJIT comepkuTCcsi B CKEJIETHOM MYCKyJaType, MedeHHu, cepaue. B cepraedHoit
MbIIIE ee 3HauuTeabHO MeHbine, yeM ACT. CambIX OOJBIIMX KOHIEHTpaIUl
AJIT mocturaer B medyeHu. [loBeimenue aktuBHOCTH amuHOTpaHchepas (ACT u
AJIT) B 1,5-5 pa3 no cpaBHEHHIO C BEpXHEW IPAHULIEN HOPMBI pACCMAaTPUBAIOT KaK
yMepeHHy1o runepdepmerntemuro, B 6—10 pa3 — kak runeppepMeHTEMUIO CpeaHEN
crernieHu, 6onee yem B 10 pa3 — kak BbICOKyI0. CTENeHb MOAbEMa AKTHBHOCTH
aMUHOTpaHc(epa3 TOBOPUT O BHIPAKEHHOCTH LIUTOJUTUYECKOTO CUHAPOMA, HO HE
yKa3bIBaeT NMPAMO Ha TIyOUHY HapylIeHUH cOOCTBEHHO (DYHKITMM OpraHa.

[Ipu UM nossiienrie akTuBHOCTH AJIT B CBIBOPOTKE KPOBH BBISIBIISETCS B
50-70% cmydaeB, yaile mpu OOLIUPHBIX HEKPO3axX cepliedyHoM Mbliisl. Hanboss
miee yBenuueHue aktuBHOCTH AJIT ormeuaetcst B ocTpoii (asze, gocturas B cpen
HeM 130-150% ot HopMmBI 1 3aMeTHO ycTynaeT TakoBomy ACT, cocraBisitoliemy B
cpeaneM 450-500% ot HOpMBI.

[Ipu 3a0osieBaHUSX MEUEHU MPEXKAEC BCEro M Haumbosiee 3HAUYUTENBHO IO
cpaBHeHMIO ¢ ACT usmensiercs aktuBHOCTh AJIT. Ilpu octpom renature, He3aBu
CUMO OT €ro STHUOJIOTUM, AKTUBHOCTh aMHHOTpaHc(epa3 MOBBIIIACTCS Yy BCEX
oosbHbIX. OcobeHHO u3MeHsiercs akTuBHOCTH AJIT, comepxkarnieiics B HUTOMIIA3
M€, YTO CIOCOOCTBYET OBICTPOMY BBIXOJy €€ U3 KJIETKH U MOCTYIUICHUIO B KPOBS
Hoe pycio, nodtomy AJIT — Gosiee 4yBCTBUTEIBHBIN TECT paHHEH NMArHOCTUKHU
octporo renatuta, yeM ACT. Ilepunoa nonypacmana AJIT okono 50 4. ACT pac
MOJIO’KEHA MPEUMYIIIECTBEHHO B MUTOXOHIPUSX, IEPUO MoTypacnaaa okoso 20 4,
pearupyeT Ha 0oJiee TsDKEIbIe MOBPEXICHUs renaronuTa. [Ipu octpoM BUpYyCHOM
renatute AJIT u ACT noseimatorest 3a 10—-15 gHelt 10 nosBIeHUS KEATYXU MPU
renatute A, U 3a MHOTO HEJIEeNIb IIPU renatute B, mpryem MoBBIIAIOTCS OHU OJIHO
BpeMeHHO, HO AJIT — 3nauurtensHo Oosbiie. [Ipu THIMYHOM TEYEHUH BUPYCHOTO
renatuta akTuBHOCTh AJIT mocturaer makcumyma Ha 2—3-i Henene 3a001eBaHus.
[Tpu GnarompusiTHOM ero TedeHun akTUBHOCTH AJIT HOopMmanmzyetcs uepes 30—40
cyT, akTuBHOCTh ACT — uepe3 25-35 cyrt. [loBTOpHOE MM mporpeccupyromniee
MOBBIIIIEHNE AaKTUBHOCTH aMUHOTpaHc(epas CBUACTEILCTBYET O HOBOM HEKPO3€
WM peryauBe Ooyie3HU. YJIMHEHHWE TMepHojJia TOBBIIIEHHOW aKTUBHOCTU
aMUHOTpaHc(]epas yacTo CIYyXKUT HEOJAronpUsITHBIM MPU3HAKOM, TaK KaK MOXKET
CBUJIETEJILCTBOBATH O NIEPEXOJIE OCTPOrO MPOoIiEcca B XPOHUUECKHU.

B octpoMm nepuojie BUpyCHOTO rematuTa mpu Beex popmax, KpoMme TSKETOM,
ko3pdunment Jle Puruca xonednercsa ot 0,55 go 0,65 mpu TsHKEIOM TEUSHUHU 3a
OoneBanus 3TOT K03 duiment cocrapiseT B cpeaHem 0,83, urto orpaxkaeT Oosee
3HauuTeNabHOEe  moBbImeHHe akTtuBHOCTH ACT. B muddepennuansHo-
JIMarHOCTUYECKOM OTHOIIEHUU MMEET HEKOTOpPOE€ 3HA4YeHUEe TO, UTO MpH
QJKOTOJIbHBIX ~ MOPAXEHUSIX T€UYEHH, B MPOTHBOMOJIOKHOCTH BUPYCHBIM,
XapaKTEPHO MPeuMyIecTBeHHOe ToBbImieHne akTuBHOCTH ACT u ko3dduimenta
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e Putuca Gonee 2. [Ins XpOHMUYECKHUX TE€MAaTUTOB XapaKTepHAa yMepeHHas u
CpenHss TunepPepMEeHTEMUSI.

[Ipu nateHTHBIX (QopMax LUPPO3a TMEYEHW MOBBILIEHUS AKTUBHOCTH
¢depmeHToB He HabOmogaercs. Ilpu akTuBHBIX (opMax CTOMKHUI, XOTA W
HE3HAYUTEJbHBIN MOABEM aKTUBHOCTU aMUHOTpaHcdepas3 BcTpeuaercs B 74—7 7%
CIIy4acB.

AJroputMm  1a00paTOPHOl  NUATHOCTHKH IPHUYMH  IOBBIIICHUSA
AKTHUBHOCTH TPAHCAMMHA3.

AxtuBHOCTh ACT u AJIT B ceiBopoTke 60mee 40 En/n

Egs

Onpenenenne aktuBHOcTH KK B chIBOpOTKE

Egs

Jla H AxtuBHocTh KK B chIBOpOTKE OOJIEEe Her
180 En/n
Octpoe Nudapkr WNudapkr Onpenesenne
p p P ounupyonHa
MOBPEXKICH Mo3ra MHOKap/a
B CBIBOPOTKE
Y€ MBIIIII]
' ' ' Y Y
=
Onpenenenue yposHs TponionrnHa T(l) B ceiBopoTke qé) z
= 2
m ¥a)
o o]
/ \ - =
= o
Tpomonun T(I) Tpomouun T(I) S =
MIOBBIIIECH HE MOBBIIIECH 5 g
= S
v v : i
Nudapkr Octpoe
MHUOKapJa MOBPEKICHHUE
Ml u/vimn UM S
S
=
B 3
HOTICHS
< < ® Gonee < =
[I€YEeHHU HET i =
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[ToBeimienne aktuBHOCTH AJIT m ACT MOXeT OBITh BBISIBICHO Y TMpak
TUYECKU 370POBBIX HOCHUTENIEW MOBEPXHOCTHOTO aHTUIEHa remartuta B, uro yka
3bIBA€T HA HAJMYHMe BHEIIHE OECCUMMITOMHBIX AKTHBHBIX MPOIECCOB B IEUYCHHU.
AxtuBHocts ACT u AJIT, a Taxke menounoit ¢ocdarazer (I1[P) mnossbimia
€TCsl MPU pa3pelIeHUU XPOHUUYECKOU CeplIeYHOM HEAOCTATOYHOCTU (MUK OOBIYHO
Ha 3-ii—4-e CyTKH).

Jlakrataernaporenasa (JIJAI).

Pegepenmnvie senuuunvr akmusnocmu JI/{I" 6 cvigopomre 120—480 Eo/n.
Haubonpmas aktuBHocts JIJAI' oOHapykeHa B TOYKax, CEPACYHON MBIIIIIE,
CKEJIETHOM MYyCKyJiarype u neueHu. JIJII' cogep’utcst He TOIbKO B CBIBOPOTKE, HO
Y B 3HAYUTEIIBHOM KOJWYECTBE B IPUTPOLUTAX, IOATOMY CHIBOPOTKA JJISI UCCIEH0
BaHUS JIOJDKHA OBITH 0€3 CIIeJI0B reMOoJH3a.

BonbIIMHCTBO OpraHOB M TKaHEH YeloBEeKa COAEPKUT MATh U30(EePMEHTOB
JIAT. Xapakrep uzodepmentnoro crnekrpa JIJAI' u Tum oOMeHa BelIecTB B TKaHU
KOPPEIUPYIOT MEXKIy CO00M. B TKaHSIX ¢ MpeuMyIIeCTBEHHO a3pOOHBIM OOMEHOM
BelecTB (cepAare, MO3Tr, IMouyku) HamOosbmied JIJ[I'-akTUBHOCTBIO 001a1ar0T
uzopepmentsl JIJAI'D u JIAI2 (unu rugpokcudyTupaTaeruaporeHasa). B Tkansx c
BBIPOKEHHBIM aHA’POOHBIM OOMEHOM BeIleCTB (II€YEHb, CKEJIETHAsT MYCKYJaTypa)
npeobnanaroT muzodepmentsl JIAI'4 u JIAI'S. B cbiBOpoTKE KpPOBU 340pPOBOTO
YeJIOBEeKa MOCTOSHHO OOHapyXuBaroTcs Bce maTh uzopepmentoB JII'. Nmeercs
3aKOHOMEpPHOCTh B OTHOIIEHHHM aKTHUBHOCTH H30(epMeHTOB JI/[I': akTUBHOCTH
JIAL2
> JIAU1 > JIAI3 > JIAI'4> JIAL'S. I[loBpexaeHne TOTO WIM MHOTO OpraHa
U3MEHAEeT U30(EPMEHTHBIM CIEKTP CHIBOPOTKH KPOBHU, MPUYEM 3TH HU3MECHEHUS
oOycIoBIeHbI cielupuKon n30()epMEHTHOTO COCTaBa MOBPEXKICHHOTO OpraHa.

B naGoparopuu Hambosee 4YacTo OMNpENesiOT aKTHUBHOCTh oOmen JIJI
(cymmy BceX MATH M30(DEpMEHTOB), HO MOTYT ONpPEACNATh Oojiee crienupuIHbIN
st cepaeuHoit meimnbl uzodepment JIAI'l (rumpoxcuOyTupaTaeruaporeHasa)
unu JIJI'S — ns 3a001eBaHUi IIEYCHMU.

[ToBbrmennast aktuBHoCTh JIJI[' B puzmonornueckux ycioBusix HaOJrOIaeT
csi 'y OEpeMEHHBIX, HOBOPOXKJEHHBIX, a TAKXKE MOCIE MHTCHCHUBHBIX (DU3UYECKUX
Harpy3oK.

[Tossimenne aktuBHOCTH JIJII' ipu UM oTmeuaercs uepes 8—10 4 mocne ero
Hayana. Cnycts 48—72 4 pocTuraercss MakCUMyM aKTHMBHOCTH (IIOBBIIICHUE
0oObIYHO B 2—4 paza), U OHa OCTaeTCsl yBeIMYeHHOU B TeueHue 10 cyT. OTU Cpoku
MOTYT
BapbUPOBATh B 3aBUCUMOCTH OT BEJIUYMHBI Yy4acTKa IOBPEKICHHOW MBIIIIIbI
cepana. Ypenuuenue aktuBHocTH obmieit JIJII y manmentoB ¢ UM mpoucxonur 3a
cyer peskoro moBbimeHus JIJAI'l w wactuyno JIJI'2. V mammeHToOB cCoO
CTEHOKapaueu
noBeIlieHus akTUBHOCTH JIJII' He HaOmromaercsi, 4TO TMO3BOJSET TPUMEHSTH
onpenenenne JIJII' B mpenenax 2-3 CyT mociie aHTMHO3HOIO IpHUCTyHa Kak
BBICOKOHA/ICKHBIN KPUTEPUN OTCYTCTBUS IMOPAKEHUS CEPACYHON MBILILIHI.
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YMmepennoe yBenumuenue oomiert JIJIIT Habmomaercss y OONBIIMHCTBA TMAIH
€HTOB ¢ OCTpbIM KOpoHapHbIM cuHApoMoM (OKC) (6e3 nundapkra), MUOKapIUTOM,
y OOJIBHBIX XPOHMYECKOW CEPAEYHOM HENOCTATOUYHOCTHIO, C 3aCTOMHBIMM SIBJIE
HUSIMU B NI€YE€HU. Y OOJIBHBIX apuUTMHUEHN Cepilia ONpPeNessioTCs HOPMaJIbHbIE BE
mnuvssbl JIJII', a mpuMeHeHHne 3IeKTPOUMITYJIbCHOM TEepalny WHOTJA BEIET K €€
YBEIMYEHHUIO.

Hctounukom yBenuueHus akTUBHOCTH JIJII' MoxeT ObITh JerouHasi TKaHb
npu >MOomun U uHpapkre nerkux. Coueranue HopmanbHON akTUBHOCTH ACT,
yBenuueHHOW JIJII' M MOBBIIEHHS] KOHUEHTpaUuu OWINpYOMHA MOKET CIYKUTh
JMArHOCTUYECKON TpHaJoM JeroyHo smOommu u nuddepenunannu ee or UM.
[Tpu MHEBMOHUSIX aKTUBHOCTH (PEPMEHTA MHOT/Ia MOXKET HE MOBBIIIATHCA.

[Tpu muonaTusx (MbIIIEYHBIE AUCTPOPHUH, TPAaBMATHUECKHE MOBPEXKICHUS
MBIIIIL, BOCTIAJIMTEIbHBIE MPOLECCHI, pACCTPOMCTBA, CBA3AHHBIE C YHIAOKPUHHBIMU
U METa0OJMYECKUMHU 3a00JIeBaHUSIMU) OTMEUaeTcs yBennueHue akrusHocta JIJI;
IpU HEHPOTeHHBIX 3a00JIEBAaHUAX MBI aKTUBHOCTH JI/II" He moBbIIaeTcs.

IIpu ocTpoM BUpPYCHOM renatute akTUBHOCTH JIJII' B CBIBOPOTKE KPOBH yBe-
JUYECHA B NEPBBIC JTHU KENTYLIHOIO NEPHUOAA, U NPHU JIETKOM M CPEIHETSIKEION
¢dopMmax 3aboseBaHMsI TOBOJBHO OBICTPO BO3BPAIIAECTCA K HOPMAJIbHOMY YPOBHIO.
Tspxenble GopMbl BUPYCHOTO FelaTUTa, U OCOOEHHO pa3BUTHE NTEYEHOYHON HEJ0C-
TATOYHOCTHU, COIIPOBOXK/IAIOTCS BBIPAKEHHBIM U 00JI€€ JUIMTEIbHBIM MOBBILICHUEM
JIAL'. Ilpyn mMexaHW4YecKOM >KENTyXe Ha NEPBBIX CTAAUAX 3aKYHNOPKU KEITYHBIX
npoTOoKOB akTHUBHOCTH JIJII' B HOpMe, Ha OoJsiee MO3AHUX CTaAUSIX HaAOJIIOAAeTCs
noabeM akTuBHOCTH JIJII' BCileicTBME BTOPUYHBIX ITOBPEXKACHNN ITIEUYCHH.

Ilenounas gocdaraza (LL{D).

I® mupoko pacmpocTpaHeHa B TKaHSIX, OCOOCHHO B CIM3UCTON 000JI0UKE
KHUIIIEYHUKA, OCTE00JIacTaX, CTEHKaX MEITYHBIX MPOTOKOB IEYEHH, IUIAICHTE U
JAKTUPYIOLIEN MOJIOYHOM XKeje3e. B ChIBOPOTKE KPOBHM MOXHO OIPEICIIUTh
akTuBHOCTHL o0mieit II[d (ee HaA3BIBAIOT IIEUEHOYHOM), a TaKKe OTIACIHHO
aKTUBHOCTb
KOCTHOM M MHTeCTUHAJIbHOU (Kuteunoi) [ D.

PedepenTHbie BeiuunHbl aAKTUBHOCTH II[® B cHIBOPOTKE KPOBH.

Bo3pacTtHas rpynna Oowmas HIP (Ex/n)
HoBopoxiennsie Menee 420
Hetn Menee 480
B3pocible Menee 150

ITpumepHo yumb y 65% rocnMTanIu3MpPOBAHHBIX MALMEHTOB BBICOKAs aK
tuBHOCTH [1[|® 00ycnoBnena 3aboneBanusiMu nedeHu. AKTUBHOCTD 1D Hanboiee
4acTO MOBBIIIAETCS BCIAEACTBUE MOBPEKIEHUS WIH JECTPYKIMHU TeNaTOLUTOB WU
HapyILIEHUs: OTTOKA kenuu (xonecta3). Hekpo3 neuyeHouHbIX KIETOK KaK MpUYMHA
noBbIlIeHus akTuBHOCTH II[® urpaer Beayllyto pojib NpU BUPYCHBIX U ayTOUM
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MYHHBIX T€IaTUTAX, TOKCUYECKUX M JEKAPCTBEHHBIX ITOBPEKICHUAX IICYEHHU.
Xonecra3 Kak NpUYMHA MOBBIIIEHNS aKTUBHOCTU [I[® B KpOBH pa3BUBAETCS MHpH
BHETICUCHOYHONW OOCTPYKIIMM KETYHBIX IPOTOKOB HAMNpUMEp, IMPHU 3aKylOpKe
KaMHEM

WIN Pa3BUTUHU TMOCICONEPANMOHHON CTPUKTYPHI), CY>KEHHH BHYTPUIICYEHOUYHBIX
IPOTOKOB  (HalpuMmep, TMpHU TMEPBHUYHOM  CKIECPO3UPYIOIIEM  XOJIAHTHUTE),
MOBPEXKJICHUU >KETYHBIX MPOTOKOB (HAmpUMeEp, MpU MEPBUYHOM OHIMAPHOM
HUppO3€ MEYECHH) WM HAPYLIEHHH TPAHCIOPTa >KEJYM Ha YPOBHE MEJIKHUX
YKEITYHBIX IIPOTOKOB
(npy  NpUMEHEHMH  psja  JIGKQpCTBEHHBIX  MpenaparoB,  HalpUMeEp,
xjoprnpomasuHa). B psge cinydaeB aktuBHOCTh IIlD mnoBbimiaercs npu
OJTHOBPEMEHHOM JICHCTBUU 000X MEXaHU3MOB MOBPEKICHUS.

Y 30% XenTylmHbIX MAIMEHTOB C HUPPO30M IIEYEHU BBISABISETCS yBEIUYE
Hue aktuBHOCTH II[®D. IMoBbimenue aktuBHOCTH II[|® HaGmomaercs y 90% O6oib
HBIX IIEPBUYHBIM PAaKOM II€UYEHM U IIPU MeTacra3ax B IledeHb. Pe3ko Bo3pacraer
akTuBHOCTh I1|® mpu oTpaBieHUsAX ankorojeM Ha (POHE XPOHHUYECKOIO ajKOTo
mm3Ma. OHa MOXET TIIOBBIIATBCS IIPU TNPHUEME JIEKAPCTBEHHBIX CpPEJICTB,
o0naalluX renaToTOKCUYeCKUM 3(@(eKToM (TeTpalUKiINH, DapaieraMol,
denaneTuH, 6-
MEpPKaNTONypuH, canuuuiatel U Ap.). [IpubmusutensHo y 50% mnamueHToB c
MH(EKIMOHHBIM MOHOHYKJIE030M Ha 1-0if Henene 3a00JeBaHUsA OTMEYaeTCs
MOBBIINICHUE aKTUBHOCTHU [1[D.

3aKyIlopKka BHEIEUYECHOYHBIX JKEIUHBIX IPOTOKOB CONPOBOXKIAETCS PE3KUM
yBenuueHreM akTUBHOCTH LID. Ilpu Tsxenolr oOCTPYKTHUBHOM JKENTyXe aKTUB
HOCTh LI[®D B CHIBOPOTKE KPOBU MOKET MPEBBIIIATh BEPXHUM IIpeAes HOpMBI B 10
pa3 u OoJee.

VY JKEHIIMH, IPUHUMAIOIIKUX [IPOTUBO3a4aTOYHbIE MIPENapaThl, COACpKALIIE
ACTPOTEH U MPOreCTEPOH, MOXKET PA3BUTHCS XOJIECTATUYECKAS KEJITYXa U C MOBbI
menneM akTuBHOCTH III®D. Ovenb BbicOKME HUPPBI aKTUBHOCTU (hepMEHTa Ha
OJIOJAIOTCS Y JKEHILMH C MPE3KIaMIICUEH, YTO SIBJISETCS CIEACTBHEM IMOBPEKIE
Hus TotaneHTsl. Huskas aktuBHOCTH 1D y GepeMeHHBIX TOBOPUT O HEIOCTATOU
HOCTH Pa3BUTHS ILJIALICHTBHI.

I[Tomumo Ha3BaHHBIX, NOBbIIEHUE akTUBHOCTU LD onpenenserca mnpu
ClIeyIoumX 3a001€BaHUSAX U COCTOSHUSAX: MOBBIIIEHHOM METa00JIM3Me B KOCTHOM
TKaHU  (MpU  3@KHUBJICHUM  TEPEIOMOB);  MEPBUYHOM U  BTOPUYHOM
TUIEpIapaTUPen3e, OCTEOMAIALNH, TOYEYHOM paxuTe, 00YCIOBICHHOM BUTAMMH-
D-pe3ucTeHTHBIM paxUTOM, COUYETAIOIIMMCS C BTOPUYHBIM THUIEPHAPATHPEO30M;
HUTOMETAIOBUPYCHOM MHQEKIHMH y JIeTel, BHENEYEHOUYHOM CEeNCHCe, SA3BEHHOM
KOJIUTE, PETHOHAPHOM WJIEUTE, KHUIICUHbIX OaKTepUalbHbIX HHQPEKUHUIX,
TUPEOTOKCHKO3e. DTO 00ycnoBieHo TeM, uto LI[d BeipabaThiBacTCS HE TOIHKO B
IIEYEHHU, HO U B IPYTMX OPraHax — KOCTAX, KUILIEUYHHKE.

3HaueHuss ypoBHs1 akTuBHOCTH I[® (moporu 1jisi MpUHATHS KIMHUYECKUX
pELIeHUI) NpU YCTAHOBJIEHUM KIMHMYECKOTO JMarHo3a IOpPaXeHUs IeYEHU
IpeJCcTaBiIeHbl Ha pHUCyHKe. Psn mudp npeacrasiser co0OM MHOXHUTEIH, Ha
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KOTOpbIE
YMHO’KaeTcsl 3HaueHne BepxHero pedepeHTHoro npeaena ais 0.

CHwxeHHe aKTHUBHOCTH (PEpMEHTa OTMEYaeTcsl MpU TUIOTUPEO3e, IUHTE,
BBIPOKEHHOW aHEMUH, KBAllIMOPKOpe, runodocdareMun.

AJIFOpHTM AJIA IPUHATUA KIHHHYECKUX pemeHnﬁ IpH YCTAHOBJICHUN
ITHOJOIMHA MOPAKECHUA MECYCHHU 110 SHAYCHUAM aKTUBHOCTH II_[(I)

Kiaunu4deckue JaHHBIE 0O MOBPECKIACHHUEC TICHCHU

JL

Onpenenenne akTuBHOCTH I[P B chIBOpPOTKE

Jl Il

AxtuBHOCTh 1P nmoBbliIeHa AxtuBHOCTSH LII® He moBBIIIEHA

JL

Her noBpexnenus neueHu

B 3 pa3za no cpaBHeHUIO ¢

BEPXHHUM HPEAEIOM
' pedepeHTHOro HHTepBaa

\ 4

OcTpblii aJTKOTOJIBHBIN TeaTUT

NHpeKMOoHHBII MOHOHYKIIE03
[uppo3 neuenn

Ocrtpas xupoBasi TUCTpoPus
meuaer u

B 5 pa3 no cpaBHeHu1o ¢

# BEPXHUM IIPEAETIOM
pedepeHTHOro HHTepBaa

\ 4

B 10 pa3 no cpaBHeHHIO €

# BEPXHHUM IIPEACIIOM
pedepeHTHOro HHTepBaa

XoJIe10X0JIUTHA3
[TocTHEKpOTHYECKUI TUPPO3

\ 4

B 20 pa3 no cpaBHeHu10 C MerTacTtasbl B IEUEHb
» BEPXHHUM IIPEAEIIOM > IlepBruHBI pak re4yeHU
pedepeHTHOr0 HHTEpBaa [lepBuuHBIi OMIMAPHBII IHPPO3

Pak ronoBku noaxKeny0uHOM Kene3bl
JlexapcTBEHHBIN renaTut
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KoctHas mesounas ¢gocdarasa (ocrasa).

Koctras II® npoxymupyercss ocrteobnactamu koctu. Y gerert D
MOBBIIIEHA [0 TepuojJa TMOJOBOrO co3peBaHUs. PedepeHTHbIE BEIUYUHBI
aKTUBHOCTHU
koctHoit  II[d B  CHIBOpOTKE  KpPOBU  TMpPEACTaBICHbl B  TaOJHIIE.

PedepenTHbIC BeJIMYUHBbI aAKTUBHOCTH KOCTHOU LM B chiBOpOTKE.

Bospacrt AKTHBHOCTB, EN/o1
1 mecsin 60 — 181
3 rona 60 -121
10 net 90— 181
B3pocnbie 10 31 roga 23 —55
B3pocnsie crapmie 31 roga 16 — 46

VYBenuueHne akTUBHOCTH o0mied m koctHo I[P compoBoxgaeT paxuT
a000M ATHOoJIoruH, Ooje3Hb Ilemkera, KOCTHBICE HM3MCHCHHS, CBSI3aHHBIC C
TUIEepnapaTupeo3oM. BBICTPO pacTeT akTUBHOCTh (PEpMEHTAa MpPHU OCTEOTC€HHOU
capKoMe, MeTacTa3ax paka B KOCTH, MHUEJIIOMHOU 00J1€3HU, TUM(OTpaHyIeMaTo3€e C
nopaxeHuem Koctel. [Ipu nedeHnn runokaibliieMuu BUTaMuHOM D HeoO6xoaumo
KOHTPOJIMPOBaTh €ro no ypoBHIO akTuBHOCTH I[P B kpoBu. Hopmanmsarms
aktuBHOCTH II[D sABIIAETCS MOKa3aHUEM K MPEKPALLECHUIO JICYEHUS.

[Tpu Gonesnu I[lemxera conepxkanue Kanpius U HochaTtoB B KpOBU OOBIYHO
B IIpeJesiax HOPMbI, HO XapaKTEPEeH OYEHb BBICOKMU YPOBEHb akTUBHOCTH LD, B
CBSI3U C YEM CJIEIYET PErysipHO MOHUTOpUPOBaTh ypoBeHb LID. brictpoe Hapac
TaHue ypoBHs 1P MoxkeT yka3plBaTh HA MAIIMTHA3ALNIO TOPAXKEHHON KOCTH.

Ocreonopo3, B OCHOBE KOTOPOTO JEXKHUT IEPBUYHOE YMEHBUIEHWE MAacCChl
MaTpUKCa KOCTHOM TKaHU (OTEeps KaJlbLMs IPHU 3TOM BTOPUYHA), COITPOBOKIAETCS
HOpPMaJIbHBIM  ypoBHeM oOmeid II[® B KpoBH WIM HE3HAYUTEIBHBIM €€
MOBBIIIEHUEM, IJIOXO KOPpPEIUpyeT ¢ MnapaMerpamu KocrteoOpazoBanus. OmHako
KOCTHas D
CILY’KUT 4yBCTBHUTEJIbHBIM MapKepOM YCKOPEHHOT'O MeTaboJiu3Ma KOCTH BO BpPEMs
MEHOIIAY3Bl.

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

Pegepenmnvie senuuunvr akmusnocmu I'T'T 6 cvieopomke: y Myscuun —
10-70 Eo/n; y srcenupun — 6—45 Eo/n.

B 3naumrtenbHbix KoHHeHTpauusx [TT oOHapykeHa B T€YeHH,
NOJIKETYIOUHOM KeJie3e, MOYKax U MpeIcTaTeIbHOM Kele3e (I03TOMY Y MYKUYHMH
aktuBHOCTh I'T'T B chlBOpoTKE KpoBU npubnu3utenabHo Ha 50% BbIlIe, yeMm y
AKEHIIUH).

[ToBbiienre aktuBHOCTH [TT B CBHIBOPOTKE KPOBHM MOXKET OBITh
00YCIIOBJICHO CJIEAYIOIIMMHU IPUUNHAMH:
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®  YCUJIEHHMEM CHHTE3a B pe3ylbTaTe aKTUBAIMU (HEPMEHTOB,
00ecreynBaoNIMX ATOT MPOIIECC, aJTKOTOJIEM U JIEKAPCTBEHHBIMHU TMperapaTamu;

®  TOBPEXKICHUEM KJICTOYHBIX MEMOpaH IMOj| JCUCTBHEM TOKCHYECKHX
areHToB (B TOM YMHCJI€ COUPTA), NOpPU MIIEMUYECKOM MOBPEXKIACHUU U
MH()EKITMOHHOM MMOPAKCHHUH TTCUCHU;

e  0ocBOOOXIeHHUEM (hepMEHTa OT CBS3U C KIETOYHBIMU MeMOpaHamu B
pe3yJsibTaTe AECTEPreHTHOTO JAEHCTBUS TOBEPXHOCTHO aKTUBHBIX KEIYHBIX KUCIIOT
IIPY BCEX BHUJIAX XOJECTa3a.

N3menenne axktuBHOocTH [TT B CHIBOpOTKE  HMMeeT  OOJBIIOE
JUArHOCTUYECKOE 3HAYeHHE MpHU 3a00JEBaHUAX IMEUEHU M TIenaToOUIIUapHOro
TpakTa. DTOT (pepMeHT Oojee UyBCTBUTENICH K HApYIICHUSIM B KJIETKaxX MEYeHH,
yeM AJIT,
ACT, II® u 1.1. OTCyTCTBHE MOBBIIMIEHHOW aKTUBHOCTHU 3TOr0 (epMeHTa Mpu
KOCTHBIX 3a00JIeBaHUSIX MO3BOJIAECT AudPepeHIIMpOoBaTh UCTOYHUK IMOBBIIICHUS
.

Oco6enno uyBcTBUTENbHa [TT Kk BIMSHUIO HA TME€YEHb JIUTEIBLHOTO
MOTPEOJICHUS AJIKOTOJIs. Y JIMIL, 3JI0yHOTpeOaonmX aakoroyieM, yposeds ['TT B
CBIBOPOTKE KOpPPEIUPYET € KOJMYECTBOM NPUHUMAEMOrO ajkorojiia. Tect
OCOOCHHO IIEHEH MJIi KOHTpPOJIS JieueHHusl ajkoronusma. lIpekpaiienue mpuema
AJIKOTOJISI CHIDKAET aKTUBHOCTH (hepMeHTa mpubausutensHo Ha 50% B Teuenue 10
JTHEH.

Onpenenenune axtuBHoctT [TT wWcnonb3yeTcs [iii  YCTAaHOBJIEHUS
renaTOTOKCUYHOCTH U TMOJIOKUTENbHO B 90% ciiydaeB 3a0oisieBaHuil neueHu. B
OOJBIITMHCTBE CIIy4YaeB y TAaKWX OOJBHBIX B KPOBU HAOIIOJACTCS TOBBIIICHUE
akTuBHOCTH TpaHcamuHa3 u [ T'T. U3onupoBanHoe noseimienne aktuBHocty ['TT
HaOmogaroT y 6-20% mManueHToB C TMATOJIOTHEH TermaToOOMIMApHON CHUCTEMBI.
[ToBbimenne  aktuBHocth ITT OGomee wemM B 3  pa3  BBI3BIBAIOT
AHTUKOHBYJIbCAHTHBIE Mpenaparhl, >KUPOBasi TUCTpodUs TEYEHU U CcepieyHas
HEIOCTAaTOYHOCTb.

[Ipn octpeix renmatutax akTUBHOCTH [TT moBblIaercst pasblle, 4em
aktuBHOCTh ACT um AJIT. Ha BbeicoTe 3a0oneBanusi akTuBHOCTh ['TT Huxke
(moBeimieHa B 2-5 pa3), yeM aktuBHOCTh ACT u AJIT, u Hopmanuzyercs
MeJJieHHee. JTo mo3BosisieT ucnonb3oBaTth [ TT npu  KoHTpone 3a
BBI3ZJOPOBJICHUEM NALIUEHTA.

Hau6Gonee Bwicokyto aktuBHOCTh ITT (B 5-30 pa3 BeIme pedepeHTHOTO
WHTEpBaja) HaOMIOMAl0T TPU BHYTPU- U BHEMEYECHOUYHOM XoJiecTaze. Heckombko
MEHBIIIE 3HAYCHUS AaKTUBHOCTH (EepMEHTa PETrUCTPUPYIOT TPH TEPBHYHBIX
ONyXOJISIX MEYEHH M MeTacTa3ax B IedeHb. [Ipu 3710KaueCTBEHHBIX OIMYXOJSX
IpYyTrou
JIOKAJIU3alMU TTOCTENEHHOE yBelnueHne akTUBHOCTU I T'T yka3piBaeT Ha Hamuue
MeTacTa3oB B neueHb. AKTUBHOCTh ['T'T MoeT ObITh MCIOJIb30BaHA B KAYECTBE
MapKepa paka MOJKEIYJOYHOW M TPEACTATEIbHON JKEJE3bl, TAK KaK OTPa’KaeT
PEMUCCUU U PELIUIVBBI.

HeoG6xonmumo eme pa3 3ametuth, 4Yto [TT MHOrosnauna B
JMAarHOCTUYECKOM OTHOLIEHHUU. 110 KpaliHel Mepe IATh IPOLECCOB MOBBILIAIOT €€
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AKTUBHOCTD: IIUTOJIU3, XOJE€CTa3, MHTOKCUKAIIUS aJIKOIr0JIEM, OIyXOJIEBOU POCT B
NEYEeHH, JIEKAPCTBEHHAs] MHTOKCHUKaIUsA. Takas 3THoJIorMueckas pa3HOPOIHOCTD
MexaHu3MoB TmoBbieHuss ['T'T TpeOyer odeHb TIIATENBHON OLIEHKU MpPUYMH
runeppepmentemun. OOHapyxeHue BbIcOkoi akTtuBHOCTH [TT 3acraBnser
UCKAaThb NPUYMHY HTOrO TOBBIMICHUA. Kak «OTceuBamomMil» TECT U METOJ
KOHTPOJISl 32 TEYEHUEM H3BECTHOT'O IMATOJIOTMYECKOTO Mpoliecca, UCCIeAOBaHHUE
I'TT 6ykBaibHO HE3AMEHUMO MO KIIMHUYECKOMY 3HaYEHUIO.

Xosunicrepasa (X3I).

Pegepenmnvie senuuunvr axmusnocmu X3 6 cwvigopomie: 3600-12900
Eo/n.

B TkaHsX YelloBeKa BCTpEYAIOTCA ABA Pa3IMYHBIX (hepMEHTa 3TOro THUMa:
aleTUIXOJIMHACTEpasa (McTUHHAs X)), KOTopasi MPEeUMYIIECTBEHHO HaXOJAUTCS B
HEPBHOW TKAaHM, CKEJIETHBIX MBIIIIAX, 3PUTPOLUUTAX; U CHIBOPOTOUHAS, WIIU
nceBno-X3, KOTOpas IIMPOKO paclpOCTPAaHEHA, NPHUCYTCTBYET B IIEYCHH,
NOJIKETYTOYHOM XKEJe3€, CEKPETUPYETCS NIEYEHBIO B KPOBb.

OmnpeneneHrne akKTUBHOCTH XD B CBHIBOPOTKE MPEACTABISICT HAUOOJBIITUI
KJIMHUYECKUA HMHTEpPEeC JUIsl JTUAarHOCTHKU OTpaBiieHuil QochopopraHudecKuMu
OTPABJISIIOIIMMH  BEIIECTBAMH M WHCEKTULUJAMH, a TaKKe KakK I[10Ka3aTelb
COCTOSIHUSL ~ O€NKOBO-CHHTETHUECKOW  (yHKumu  nedeHu.  OtTpaBiieHus
dochopopraHnyeCcKMMH BEUIECTBAMU W HWHCEKTHIMIAMH  COIPOBOKIAIOTCA
BBIPAKEHHBIM CHUKEHHEM aKTUBHOCTH XO.

AKTUBHOCTh XD Ham0OoJiee pe3KO CHUXKAETCS MPHU TKEIbIX XPOHUYECKHUX
3a00€BaHUsAX TI€YEHH, OCOOEHHO TMpU LUPPO3€. 3HAYUTEIBHOE CHHUKEHUE
akTUBHOCTH X3 HAONIOAAeTCsl MNpU  PaCHpPOCTPAaHEHHBIX OJaCTOMATO3HBIX
MOpKEHUAX TeYeHH. B HayanbHBIX CTaAUsIX OOTYpallMOHHOM JKENTyXHU
CHUYKEHHE AKTUBHOCTHU
X3 BcTpeyaercs OYEHb PEIKO.

SApkuM TIPOSBICHUEM CHIDKEHHUS OEJIIKOBO-CUHTETUYECKOM (YHKIIUU
NIEYEHHU Yy MAIMEHTOB C BUPYCHBIM I'€aTUTOM IPU Pa3BUTUH OCTPOW MEUEHOUYHOU
HEJ0CTaTOYHOCTHU CIIY>)KUT PE3KOE CHUIKEHUE aKTUBHOCTH X3, IIPU 3TOM CTEIICHb
CHUKEHUSI aKTHUBHOCTH XO O0OpaTHO MPOMOPIIMOHATIbBHA TSXKECTU TEUEHUS
3a0oneBanusi. HamOosiee HM3KHME TMOKa3aTeNM OTMEYAIOTCS Y TNALMEHTOB 3a
HECKOJIBKO JTHEW 0 Pa3BUTHS MEYCHOYHOM KOMBI. OHAKO MIMTEIbHBIA NEPUO
nosypacrazna cbiBopoTouHo XD (7-10 nHei) cHukaeT ee BO3MOXKHOCTH B
JTUArHOCTUKE OCTPOM IMEYEHOUYHON HETOCTATOYHOCTH.

[Ipu UM pe3koe najeHne akTUBHOCTH X OTMEYAeTCsd K KOHIY NEPBBIX
CYTOK 3a0o0jeBaHHd U OOYCJIOBJIEHO MIOKOM, KOTOPBIM MPUBOAUT K TSHKEIOMY
MTOBPEXKICHUIO TIEYECHH.

B nocnennee BpeMs ucciaenoBaHue 3Toro epMeHTa HMpoKo UCIONIb3yeTCs
JUISL KOHTpOJISI 3a TNPUMEHEHUEM pEIaKCAHTOB B XUPYPrUUYECKOW MPaKTHKE.
KypapenonoOupie BemecTBa (AMTWIWH, CYKIMHWIXOJWH), TPUMEHSEMbBIE B
XUPYPTUM JUIsl pacciaabiieHuss MBI, 0OBIYHO OBICTPO paspymiaroTcs. Tspkemnbie
MOCJIEACTBUSI TIPUMEHEHHS 3TUX CPEACTB (IJIMTENBHOE alHO3, XOJIUHEPTUUYECKUI
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IIOK) BO3MOYKHBI Kak IIpd MPUOOPETEHHOM HenocTaTke XO (vamie npu
XPOHUYECKUX 3a00JIEBAHUSIX TEYEHH), TaK W MPU BPOXKICHHOM (EepMEHTHOM
nedexre.

[Ipn HedpoTHUeckoM cuHApPOME HaOJIO/IaeTCAd MOBBIIEHUE AKTUBHOCTH
X9. DTO CBsA3aHO C YBEJIMYEHUEM CHHTE3a alIbOYMUHOB MEUEHbIO U3-3a OBICTPOIl
OTepY MEJTKOAUCTIEPCHON (hpakiuu OEIKOB C MOUYOM.

[loBbimienne XD HabOmomaeTcs TakkKe WHOT/A TMPU  OXUPEHUU U
dKCCyAaTUBHOM sHTepornatuu. HeGompimoe MoBhIICHHEe aKTUBHOCTH X WHOTIA
OTMEYaeTcs MpU apTepuaIbHON TUIEPTEH3UH, cCaxapHOM uadeTe, JeNpecCUBHBIX
HEBpO3ax, TPEBOI'€, MAHHAKAIbHO-IEIIPECCUBHOM TIICUXO03€.

Aabda-amMuiaza B CbIBOPOTKE U MOYe.

Pegepenmuvie senuuunvr akmusnocmu a-amunasvi: 8 cvieopomke: 10—100
Eo/n; 6 moue — 30—640 Eo/n.

HaubGonee OoraTel o-aMuIa30M TOJDKETYJOUYHAS] U CIIOHHBIE >KEIe3bl.
[Ina3ma KpoBU YENOBEKA COAEPKUT O-aMHJIA3bl JIBYX TUIIOB: MAHKPEATUUYECKYIO
(PTumn), BhIpabaThiBacMyr0 MOKENYIOYHONM >KEJIe30M, W CIIOHHYIO (S-TuIl),
IPOAYLHUPYEMYIO CIIFOHHBIMU KEIE3aAMHU.

B ¢usnonoruyeckux ycioBUSX aMuiaza CHIBOPOTKH KPOBH COCTOUT Ha
40% n3 ma"HkpeaTnyecko aMmmiasbl 1 Ha 60% U3 CIFOHHOW aMuUJIa3kbl.

OnpeneneHue aKTUBHOCTU o-aMHJIa3bl HMMEET BaXKHOE 3HAYCHUE B
JIMAarHOCTUKE 3a00JIeBaHUMN MOJKETYI0YHOM Keme3bl. [IoBbIllIeHNE aKTUBHOCTH
a-
aMuJia3bl B CHIBOPOTKE KPOBHM B 2 W 0oJiee pa3 JNOKHO PACIEHUBATHCA Kak
CHUMIITOM TOPaKECHUS MOHKEITYTOUHOU skeyie3bl. Heboubinas runepamMuiazemMus
naeT
OCHOBAHHUE 3aI10J03pUTh MNATOJIOTHIO MOIKEITYA0UYHOMN JKEJI€3bl, HO MOKET HHOT 1A
HAO0JIIOIaThCs MPU 3a00JI€BAaHUSX IPYTUX OPTaHOB.

C mouoM BBIIEIICTCA B OCHOBHOM P-ammiiaza, 4To SIBISICTCA OJIHOM M3
npuuuH  Oosiblied  WMH(MOPMATUBHOCTH O  (GYHKIMOHATHHOM  COCTOSTHUU
MO/KEITYJOYHOU KEJe3bl YpoaMuiia3bl, YeM amuia3bl ChIBOPOTKH KpoBH. 65%
aMUJIa3HOM aKTUBHOCTH MOYHM OOYCJIOBJICHO MaHKPEATHUECKOW amMuiIa3zoi. DTum
0OBSICHSIETCSI TO OOCTOSITEILCTBO, YTO MPH OCTPOM IMAHKPEATUTE MMEHHO OHa
yBEJIMUMBaEeTCA B ChHIBOPOTKE (10 89%) u ocobeHHo B Moue (1m0 92%), Oe3
U3MEHCHUS roKasaresen
aMUJIa3bl CIIFOHHBIX JKEJe3.

[Ipyu ocTpoM mMaHKpeaTUTe AaKTUBHOCTh aMuia3bl KPOBH U  MOYH
yBenuuuBaercss B 10-30 pa3. I'unepamunazemuss HacTynaeT B Hayaie
3a0o0eBaHuUs
(yxe yepe3 4-6 u), mocturaer makcumyma uepe3 12-24 4, 3aTteM OBICTPO
CHUKACTCS W TPUXOJUT K HOpMe Ha 2-6-if 1eHb. YPOBEHb MOBBIIICHUS
CBIBOPOTOYHOU
aMUJIa3bl HE KOPPEIUPYET C TSHKECThIO MaHKPEaTHUTa.
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AKTHBHOCTh aMHJIa3bl B MOUY€ (HCIONb3yETCA CyTOUHAs MOUYa WM Pa3oBast
NopUMsS MOYHM) HAuYMHAET MOBBIMIATHCS yepe3 6—10 4 mocie ocTporo mpucTyma
NaHKpeaTuTa W BO3Bpallaercs K HopMe uepe3 3 cyT. B HekoTophIX ciydasx
YpOBEHb aMmWiIa3bl B MOYE€ HMMEET JBE BOJHBI MOBBIIIEHUS B TEUEHUE 3 CYT.
['unepamunasypusi mpu OCTPOM U OOOCTPEHUU XPOHUYECKOrO MaHKpeaTuTa
peructpupyercst y 50% mnanuentoB uepe3 8—12 4, y 25% — uepe3 12-18 4, y
66,6% — uepe3 18-24 4, y 75% — uepe3 24-36 4, y 100% — yepe3 3648 yuy
62,5% — uepe3 48-72 4. JlmarHocTHYecKas UYyBCTBUTEIHLHOCTb OMPEICICHUS
aMuiia3bl B CBHIBOPOTKE [IJII OCTpPOro MaHKpeaTutra coctaBisieT 95%,
cnerupuaHocTh — 88%.

OcTpble TaHKpeaTUThl MOTYT MPOTEKaTh O3 MOBBIIMICHUS AKTUBHOCTHU
amuiasbl (B 4YaCTHOCTH, NPHU MAHKPEOHEKpo3e). boiiee TouHyro uH(MOpMaALuIo
MOJIyYaroT MPU UCCIEAOBAHUM aKTUBHOCTU aMMJIa3bl B CYTOYHOM OOBEME MOYH.
Baxnoe, a B psae ciydaeB M pelIaiollee 3HAYCHHE I paclo3HaBaHMs
penuauBUpyOmEed (GopMbI OCTPOro MaHKpeaTUTa UMEET MOBTOPHOE MOBBILLICHUE
aKTUBHOCTH aMMJia3bl KPOBM M MOYM BO BPEMsI HOBTOPSIOIIMXCS PELUIUBOB
0oseBoro cuHapoMa. J[aHHbIN NpU3HAK UMEET UCKITIOUUTEIBHO Ba)KHOE 3HAUCHHE
JUIA paclo3HaBaHUs JIETKUX (OPM PELMIMBUPYIOIIETO OCTPOro IMAaHKpEaTUTa.
[loaTromy crnemyer eme pa3 NOTYEPKHYTbh HEOOXOAMMOCTh IOBTOPHBIX
UCCIIEJOBAaHUM AaKTUBHOCTU O-aMWJIa3bl MOYM Ha NPOTSHKEHUU MEPBBIX 2 CYT
3a0oneBanus. I[lpu pasnuuHbIX @opMax oOCTpOro mNaHKpeaTuTa JUHAMHUKA
MOBBILICHUS (i-aMUJIa3bl B KPOBU M MOUYE€ HOCHT Pa3IUYHBIN Xapakrtep. Tak, s
OTEYHOTO TMaHKpeaTHTa XapaKTepHa KpaTKOBpEMEHHas ammia3zeMus Ha 1-e-3-u
CYTKH 3a00JI€BaHHUSI; JIJIs1 TAHKPEOHEKPO3a — BBICOKAS U JJIUTENbHAS aMUJIa3eMHUsI
WJIM, HA000pOT, KPATKOBPEMEHHAs THUIIEpaMUIIa3eMUsl Ha 3-i CyTKHU 3a00JIeBaHUsl.

BrisiBneHne runepamMmiia3eMud U THIIEpaMUIa3ypuH SBISETCS BaKHBIM, HO
He crietrn(UYHBIM MapKepoOM OCTPOTO MAaHKpeaTUTa; KpOME TOTO, MOBBILICHUE €€
AKTUBHOCTH MOXXET OBITh KpaTKOBpeMeHHBIM. [y GoJbiieit nHPpOpMATUBHOCTH
MOJyYEHHBIX PpEe3yJbTaTOB HCCIEIOBaHUS TIOJE3HO COYETaTh OIpeaeeHUe
aKTUBHOCTM aMWia3bl KpPOBM U MOYM C MapaJyIeNIbHBIM  ONpEJeICHUEM
KOHIICHTpAllM KpeaTMHMHA B MOY€ U ChIBOPOTKE KpoBU. Ha ocHOBaHuM 3THX
JaHHBIX PACCUMTHIBAETCS MHICKC AaMUJIa30-KPEaTHHWHOBOTO KJIMPEHCa [0
dbopmyie:

AM X KpC

KpM x AC x 100,

rae AM — amminaza moun; AC — amunaza ceiBOpoTku; KpM — kpeatnHuH B
Moue; KpC — kpeaTuHVH B CBIBOPOTKE.

B HOpMe aMmia3o-KpeaTWHWHOBBIM HWHACKC HE BBINIEC 3, TMPEBBIIICHUE
CUHMTAETCs MPU3HAKOM NaHKpeaTuTa. [Ipu ocTpoM maHKpeaTuTe ypoBEHb aMIIIa3bI
CBIBOPOTKM ¥ TIOKa3aTelh aMHUJIA30-KPEaTHHUHOBOTO KJIUPEHCAa OOBIYHO
MOBBIIICHBl 32 CYET TMOJABIEHUS TIMOYEYHOTO MEXaHW3Ma KaHAJIbIIEBOU
peabcopOrun  amunaspl. [Ipu  3aboneBaHWAX, MTPOTEKAIOMUX IO MAacKOM
MaHKPeaTuTa, COJIEP)KAaHUE aMIIa3bl CHIBOPOTKH MOXKET YBEIUYUBATHCSA, HO
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MOKa3aTeslb aMUJIa30-KPEaTUHUHOBOI'O KIIMPEHCA OCTAETCs HOPMaIbHBIM, TaK KaK
OTCYTCTBYET KaHaJbLEBbIA nedexT. i 3TOro ucciaenoBaHHs OYEHb BaXKHO
IPOBOJUTH B3SITUE KPOBU M MOYH B OJTHO M TO K€ BpeMsl.

[Ipn XpoHHYECKOM NaHKpPEATUTE AKTUBHOCTh aMMWJIa3bl B KPOBU M MOYE
noBeimaerca (y 10-88 u y 21-70% mnanueHTOB COOTBETCTBEHHO) B TEPUOJ
0o0OCTpeHHsI TIpoliecca W TMPU BO3HUKHOBEHMM TPEMSTCTBUH K  OTTOKY
NaHKPEATUYECKOTo COKa (BOCHAIIEHUE, OTEK TOJOBKHU MOJKETYIOUHON KEJNe3bl U
C/laBneHne MpoTOKOB, pyOLIOBBI CTEHO3 COCOYKA JBEHAILUATUIIEPCTHOW KUIIKU
u gp.). Ilpum ckimeporudeckoid ¢opmMe MaHKpeaTHUTa TUIEepaAMUIIa3eMHUs
OMpENENSETCS TaKKe CTENEHBIO HAapyLIEHUS MPOXOAUMOCTH HPOTOKOB U
(YHKIIMOHATIBHON CIIOCOOHOCTHIO OCTABIIEHCS YacTu kefe3bl. [Ipu XpoHndecKux
naHkpeaTutrax ¢ (UOPO3HBIMH  HM3MEHEHHUSIMU  TOJKEIyIOYHOM  JKEIe3bl
000CTpEHMsI, HEPEIKO BBIPAXKEHHBIE M PACHPOCTPAHEHHBIEC, COMPOBOXKAAIOTCS
CPaBHHUTEIBHO HEOOJBIIUM IOABEMOM AaKTUBHOCTH aMuiasbl. Bcneactsue
HapylIeHUus (PyHKIHOHAJIBHON CIOCOOHOCTU MOKEITYAOYHOU MOKEITyA0YHON
KEJIe3bl TUIEPaMMUIIa3eMUsl HEPEIKO MOXKET OTCYTCTBOBATh IIPH OCTPOM THOMHOM
naHkpeaTuTe (Mpu OOIIUPHBIX «TOTATBHBIX» HEKPO3aX MOKEITYJOUHOM JKee3bl).

[Tpu pake moKeNyI0YHOM Keje3bl YPOBEHb aMMJIa3bl B KPOBU M MOYE B
OJIHUX CJy4yasx TIOBBIIIAETCA; B JPYIHMX K€ CIydasX MOXET OCTaBaThCs
HOPMAJIBHBIM U J1a)K€ TTOHMKAThCS.

OneHka pe3yJbTaToOB MCCIIEIOBAaHUS aKTUBHOCTU aMHJIa3bl B KPOBH U MOYE
3aTpylHEHa Te€M, 4TO (EPMEHT COAEPKUTCA B CIIOHHBIX JKE€JI€3aX, TOJICTOU
KHIIKE, CKEJETHBIX MBIIIIAaX, MOYKaxX, JICTKHX, SHYHHKAX, MAaTOYHBIX TpyOax,
npeacraTenbHoi xkenese. [loaToMy ypoBeHb aMHIIa3bl MOXKET OBITh MOBBIIICH MPU
MHOTHX 3200JIEBAHMSIX, UMEIOLIUX CXOJHYI0 KapTHUHY C OCTPbIM MaHKPEATUTOM:
OCTpPOM  amNIEHJIULUTE, TMEePUTOHUTE, NepPOpaTUBHOW S3BE KEIydKa U
JBEHAALIATUNIEPCTHON KUIIKH, KHUIIEYHOW HENPOXOJUMOCTH, XOJIELUCTUTE,
TpoMOO3€  OpbDKEEUHBIX COCYJOB, a Takke TMpu  (PEoXpOMOLMTOME,
nrnabeTHYecKoM aluao3e, Mocie onepaluil mo moBoay MOPOKOB Cepala, Mocie
pE3eKINU TeUeHHU, NMpueMa OONbIINX J03 3TaHOJA, YHOTPEOJECHUs IMpenapaToB
onusi, Cynb(aHmIamMuI0B, MOP(GUHA, THA30BBIX JUYPETHKOB, MEPOPATBHBIX
KOHTparenTuBoB. [1oBbIIeHHE aMUIa3HON aKTUBHOCTH MPH ITHX 3a00JIEBAHUSIX
OOyCJIOBIEHO pa3HbIMU MPUYMHAMH W HOCUT B OOJBIIMHCTBE CIIy4acB
pEaKkTUBHBIA xapakTep. BciencTtBue 3HA4YMTENbHBIX 3alacoB amuiIa3bl B
alMHApHBIX KJIETKax JI000€ HapyleHWe UuX LEJOCTHOCTH WU Maleiiiee
3aTpy/IHEHHE OTTOKA CEKpeTa MOKETyI0YHOU MKeye3bl MOXKET IMPUBECTH K
3HAUYUTEILHOMY TMOMAJaHUI0 amuiaa3bl B KpOBb. Y OOJBHBIX MEPUTOHUTOM
YBEJIMYECHHE aMUJIA3HOW aKTUBHOCTH MOYET HAOJII0aThCsl B pe3yJIbTaTe Pa3BUTHS
obOpaszyronux ammiazy O0aktepuil. OOBIYHO aKTUBHOCTH o-aMuJIa3bl MpU
MEPEUYUCIICHHBIX 3a00JIEBaHUSAX MOBBIIIAETCS B KPOBH B 3—5 pas.

CHIKEHHUE aKTUBHOCTH 0l-aMHUJIa3bl B KPOBU MOKET OBITh OOHAPYKEHO TIPH
TUPEOTOKCUKO3€, M, HEKpO3€ MOIKEINyIOUHOM KEIE3bI.

ITankpeaTuyeckas a-amuJjiasa.
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Pegepenmuvie eenuuunvt akmugHocmu namKpeamuyeckou O-AMUIA3bL:
cvigopomra: 30-55% om obweti amunazvl 8 cvigopomke (6 cpeonem 43%)
unu 13-53 Eo/n; moua: 60—70% om obweu amunazvi 6 moue (8 cpeoHem 65%).

OcHoBHas IIEHHOCTH omnpefeneHus: P-tumna o-amuiasbl 3aKII04aeTCsl B TOM,
YTO YBEJIMYEHUE €€ AaKTUBHOCTU BBICOKOCIEUU(PUYHO i 3a00JIeBaHUIMA
MOJIKETyTOUHOM *kene3bl. [lankpeaTnueckas a-amuiia3a MoBBIIIACTCS TPU OCTPOM
naHkKpeaTuTe. AKTUBHOCTb OOIlEeH aMuia3bl B 3TOM Cilydae IMOBBIIIEHA 3a CUET
MaHKPEeATHIeCKOU bpakuu. Jlmaraoctuyeckas JyBCTBUTEIHHOCTh
MaHKpeaTH4ecKol (pakiuu amuiaa3bl B CHIBOPOTKE KPOBH IS  OCTPOTO
naHkpeaTtuTa coctapisieT 92%, cneuuduunocts — 85%.

Omnpenenenre akTUBHOCTHU MMAHKPEATHUECKOUW (hpaKIuu aMuiIa3bl 0COOESHHO
BOKHO TIPU XPOHUYECKOM TAHKPEATUTE y TMAIMEHTOB C HOPMAJIBHBIM ypOBHEM
oOmielt ammia3pl. Y TAIMEHTOB ¢ XPOHUYECKUM IMAHKPEATHTOM MaHKpeaTHIeCcKas
amunaza cocraBisger 75-80%  oOmedt amumiasel  kpoBu.  [loBbllieHHe
MaHKpEaTUYECKON aMuIia3bl YKa3bIBaeT Ha aTaKy XPOHHUYECKOTO MaHKpeaTuTa, a
CHUKEHUE — Ha DK30KPUHHYIO HEJIOCTATOYHOCTH MOJKETYJOUYHON MKeje3bl Mpu
atpodun anuHapHOW TKaHW U (GUOpO3e opraHa y TMAIMEHTOB, JIUTEIBHO
CTpaJIaloIIMUX JaHHBIM 3a00JI€BaHUEM.

AKTUBHOCTh TTAaHKPEATUYECKOMN 0i-aMHJIa3bl TIOMUMO JIMUATHOCTHKU OCTPOTO
MaHKpeaTUTa OIpPEACNSIOT TaKXKe II0Cie ONepaly Ha opraHax OpIONIHOU
MOJIOCTA C TeNbI0 paHHEH JMATHOCTUKH  Pa3BUTHS  OCIOKHEHHUS  —
MOCIICOTIEPAIIIOHHOTO
nmaHkpeatuta. [laHkpeaTtnyeckas o-aMmiia3a B MOYE TOBBIIMIACTCS TMPU OCTPOM
MaHKPeaTUTe, MPUYEM COCTaBIIICT OCHOBHYIO YacTh OOIIEH ammia3bl, TaK Kak
BBIBOJIMTCSI C MOYOM JTIydIIle, YeM CIIOHHAS (PpaKitusl.

AKTUBHOCTh MaHKpeaTH4ecKo (pakluu aMuiasbl, B OTIMYUE OT OOIIEH,
HE TOBBIIIACTCS TPHU TMAPOTUTE, TUAOCTUYECKOM KETOallMI03€e, pake JIETKOro,
OCTPBIX THHEKOJOTUYECKHX 3abojeBaHUAX. BmecTe ¢ TeM, TeCT MOXKET OBITh
JIO’KHOTIOJIOKHUTENBHBIM TP IPYTUX HEMAHKPEATUIECKUX 3a00JICBAaHUSX.

Jlunasa.

Pepepenmnvie senuuunvt akmusnocmu aunasvl 6 cvigopomke: 0—190 Eo/n.
Omnpenenenre aKTUBHOCTH JIMTIA3bl B KPOBU CIYKUT HanOosiee MHPOPMATHBHBIM
KpUTEpUEM [JIMarHOCTUKU OCTPOTO MaHKpeatuTta. B oTiuume OT o-amMuiasbl,
AKTUBHOCTb  JIMMAa3bl HE TIOBBIINIAETCS TMPU  MAPOTUTE, BHEMATOYHOMU
O6epemeHHoOCTH, annenaunuTe. CoaepkaHue Jumasbl YBEIIMUUBACTCS U CHIXKACTCS
napajuieIbHO  TOBBIIIEHWIO M CHIDKEHUIO  aKTUBHOCTH  aMujasbl, HO
HOpMaJIM3allis €€ YPOBHS MPOUCXOJUT MO3KE HOpMaIU3aluu aMuiiasel. MHorma
YPOBEHB JIMA3bl B KPOBU TOBBIIIACTCS PAHbIIE, YEM YBEIMUYNBACTCS aKTUBHOCTD
aMUJIa3bl, U OCTAETCS MOBBIIICHHBIM JNIUTEILHOE BPEMS.

[Ipu ocTpoM MaHKpeaTuTe aKTUBHOCTH JIUTIA3bl B KPOBU YBEITUYMBACTCS B
TEUEHUE HECKOJIbKUX YacOB MOCJIE OCTPOro MPHUCTyMa, JOCTUras MakKCHUMyMa
yepe3 12—24 yu (yBenmuusaercs 10 200 pa3), 1 ocTaeTcs NOBBIIIEHHON B TEUCHHE
10-12 nneii. [IporHo3 3aboseBaHus IJIOXOHM, €CIM YPOBEHH JIMIA3bl B KPOBH
noBeimaercs B 10 u Oosee pa3 M HE CHIKAETCS JO0 3-KPATHOTO IPEBBLIIICHUS
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HOpPMBl B TEYEHUE OJIKaWIIMX HECKOJbKMX JHeW. JlmarHocthueckas
YyBCTBUTEJIBHOCTh JMIA3bl B CHIBOPOTKE KPOBH JMJISI OCTPOrO0 MaHKpeaTuTa
coctaBisieT 86%, cnenuduaHocTh — 99%. OqHOBpEMEHHOE ONpE/IEICHUE YPOBHS
a-amMuiia3bl (KpOBb M MO4Ya) M JIUMA3bl — OCHOBA JIMATHOCTHKU OCTPOTO
naHkpeatuta. [loBbiieHre 000uX WM OJHOTO U3 PepMEHTOB BBISABIsETCS ¥ 98%
OOJBHBIX C OCTPHIM MaHKpeaTUTOM. [Ipu 3-KpaTHOM MOBBINMIEHHH AKTUBHOCTH
JUIa3bl B CBIBOPOTKE KPOBU [IMArHOCTUYECKAsh UYYBCTBUTEIBHOCTh TECTa B
OTHOIIIEHUU OCTPOTo MaHkpeaTuTa cocrasiser 100%, cnermuduanocts — 99%, B
TO BpeMsi KaK aHAJOTWUYHbIE M3MEHEHHsSI AaKTUBHOCTH aMHJIA3bl HMEIOT
qyBCTBUTEIBHOCTD 72%, cieruduunocts — 99%.

AKTUBHOCTH  JIMMA3bl  CHIBOPOTKM  KPOBU  0OOJaJaeT  BBICOKOM
YYBCTBUTEJIBHOCTBIO B OTHOLUIEHWM JUArHOCTHUKU OCTPOrO  aJIKOTOJIBHOTO
MaHKpeaTuTa, B TO BpeMs KakK JUIsl MAMEHTOB C 3aKYMOPKOM KeT4eBBbIBOIALINX
nyTed, OOJBLIOr0 JyOJEHAJIBHOTO COCOYKA U MAHKPEaTMYECKUX MPOTOKOB
XapaKTEPEH BBICOKWHA ypOBEHb aMmwiasbl. B CBS3M ¢ 3TUM I yCTaHOBIICHHUS
3TUOJIOTUH OCTpOTO
naKpeaTura MHOIJA  ONPENENSIOT  JIMIA30-aMUJIA30BBIM  KOA(PUIUEHT:
OTHOLIEHUE AaKTUBHOCTH JMINA3bl K aKTMBHOCTH aMuja3bl B CBIBOPOTKE KPOBH.
Benuunna nunazo-amuinazoBoro  kodd¢uumenta Beime 2,0 MO3BOJSET
JAMarHOCTUPOBATh OCTPBIA AJIKOTOJIbHBIN MaHKpEaTUT (4yBCTBUTENBHOCTH — 91%,
cneuupuyHocTh — 76%). TOnbkO y MAaIMEHTOB C OCTPHIM aAJIKOTOJbHBIM
MaHKPEaTUTOM KOA((PULIMEHT MOXKET ObITh BbIIIE 5,0.

[loBbIlIEHHE AKTUBHOCTH JIMMAa3bl B KPOBHM MOXKET HMETb MECTO IpHU
MH(}ApKTE KUIIKWA, NEPUTOHUTE, KEIMYHOU Koiuke. OTMEYEHO MOBBIIICHHUE
AKTUBHOCTU JIMIMA3bl B KPOBU MpPHU Pa3pyLICHUH >KUPOBOW TKAHU — KOCTHBIX
nepesoMax,

PaHEHUAX MATKUX TKAHEH, ITOCIIE ONEpaLvi, IPU PAKE MOJIOYHOM XKEJE3bI.

Kpeatunkunasa (KK) oomas.

Pegepenmnvie eenuuunvr  axmusnocmu obweri KK 6 cvigopomke:
myarcuunwvt — 39-308 Eo/n, scenupunvt —26-192 Eo/n.

Haubonpinee  AMarHocTUYECKOE  3HAUEHHE  HMMEIOT  CIIEAYIOLIUe
uzopepmentel KK: KK-MM (mbimeunsiii), KK-MB (cepaeunsiit), KK-BB
(mo3roBoit). IloBbimenne akruBHOocTH KK B CHIBOPOTKE KpOBH HaO0OaeTCA W3-
3a BbIX0/1a (pepMEHTa U3 KJIETOK MPHU UX MOBPEKACHUM.

Onpenenenune aktuBHoctd KK vcnons3ytoT ajis  BBISBICHUS |
MOHHUTOPUHTA LMTOJUTHYECKOTO CHHApOMA NpH 3a00JEBaHUAX MHUOKapAa H
ckenetHor Myckynatypsl. [Ipu UM noctymnenue KK u3 cepaedHoid MbIibl B
CBIBOPOTKY OTEpEKaeT Apyrue (pepMeHTHI, MOITOMY OIpeAesIeHHEe aKTUBHOCTU
KK mmpoko wucnons3oBanoce g paHHer auarHoctukn HMM. VYBenuuenue
aktuBHOcTH KK Haxomar y 95 — 99% nanmentoB ¢ UM. KK noBeiaercs yxe
yepe3 2—4 4 mociie oOCTpOoro MpUCTyna, JOCTUras Makcumyma uepes3 24-36 4, u
MpPEBBIIIAET HOpMalbHble BelMMuuHbl B 5—20 pa3. Crnemyer MOIYEPKHYTh, UYTO
ypoBerb KK cpaBHHMTENBEHO OBICTPO BO3Bpalaercs kK Hopme (Ha 3-W—6-U J1eHb).
[Toatomy B ciyuasix, koraa onpeaenenue KK He Obl10 BBIIOIHEHO B 3TOT NEPUOA
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nociue pa3BuTUs WHGAPKTa, TPYAHO pPACCYUTHIBATH HA TIOMOIIL JAHHOTO
TOKasaTelsi B TUarHoCTHKe. B To ke Bpemsi mMeHHO ObicTpora nuHamukun KK
JenaeT OmpeJesieHre 3Toro (epMeHTa OCOOCHHO IIEHHBIM IS PACIO3HABAHHS
MOBTOPHBIX WH(APKTOB, KOTOPHIC, HE JAaBasi YSTKUX DICKTPOKAPAUOTPAPHUECKIX
M3MCHEHHI, MOTYT BBI3bIBATH MOBTOPHBIH mombeM akTtuBHOCTH KK (s
BBISIBJICHUSI WX  PEKOMEHAYETCs MpPOBEICHHE MOBTOPHBIX  PETYISPHBIX
uccienopanmii). McciaenoBanme axktuBHOCTH KK CyliecTBeHHO BakHO TIpH
ATHITTIHOM TEUYCHUU nm u OTCYTCTBHUH XapaKTEPHBIX
AIIEKTPOKAPANOTPAPUUECKUX U3MEHEHHIA, YTO MOXKET HAOIIOIAThCS IPU HATMYUU
Onmokanel myuka ['mca, apuTMUsIX, MOCIE TEPANUK JUTHTAINCOM U B T€X CIIyYasXx,
Korja y 60JpHOTO YK€ ObLT HH(pApPKT.

N3meHenune akTUBHOCTH (pepMeHTOB pu octpom M.

DepMeHT Hauano MaxkcumyM Bosspamenue KpartHocth
yBeJIH4YeHUs! yBeJIHYeHUs K HOpMe, yYBeJIU4eHUsl,
AKTHBHOCTH, AKTHBHOCTH, CYTKH pas
4achel 4achel
ACT 4-6 24-48 4-7 2-20
KK 2-4 24-36 3-6 3-30
JIAT 8-10 48-72 8-9 2-4

MB-¢pakuus KpeaTHHKHHA3bI.

Pepepenmnvie senuyunvr axmusnocmu MB-gpaxyuu KK 6 cwvigopomke
cocmasnsarom 6% om obweit akmusnocmu KK unu 0-25 Eo/n.

[ToBbiienne aktuBHoctu KK-MB 6Gonee cneunduuno nns UM. Tlpu UM
KK-MB cocrasiser 6oiee 6% obmert KK, ypenuuenue HabmogaeTcst yKe mocie
OCTPOro MpHUCTyIa, MAakKCUMyM nocturaercs uepe3 12-24 4y, Ha 3-i1 CcyTKmM
aktuBHOCTh KK-MB  BoO3Bpamaercss K HOpPMalbHbIM  3HAaUEHHUSM  IIPU
HeocnoxxHeHHOM TeueHnn WM. Ilpu pacmimpeHuu 30HbI MH(pApKTa aKTUBHOCTH
KK-MB MOBBILICHA
JOJIbIIE, YTO TO3BOJSET AWArHOCTUPOBATh HH(APKT MPOJIOHTHUPOBAHHOTO MU
peuuauBupyomero  tedeHus. Makcumym  aktuBHoctH  KK-MB  wacto
JNOCTUTAETCS
pasbiiie Mmakcumyma aktuBHOCTH oOmie KK. Bennunna nossimenus KK u KK-
MB coOTBETCTBYET BEIMYMHE IMOPAXKEHHOM 30HBI MHOKapaa. Eciu B mepBbie
yacel UM OonbHOMY Hadaiu MNPOBOAUTH TPOMOOJIUTHYECKYIO TEpaIvio, TO MUK
aktuBHocTh KK um KK-MB MoxeT mnosiBUTbCS paHbllle, 4eM OOBIYHO, YTO
0OBsICHSIETCSI BBIMBIBaHWEM (EepMEHTa U3 TMOPAKEHHOW 30HBI (pe3yJbTar
penepdy3nn — BOCCTAHOBJICHUSI MPOXOAMMOCTH TPOMOMPOBAHHOM KOPOHApPHOI
aptepun). AxktuBaHocts KK-MB npu UM konebnercs ot 6 10 25%.

Pasnuunele onmyxomu moryt npoxyuupoBaTh KK-MB, Ha nomo koropoi
npuxoautcs 10 60% u 6onee obmert aktmBHOCTH KK. B 3100 cBsizu, ecnmu KK-
MB coctasnser 6omnee 25% o0mieit KK, HeoOxoaumo 1ymarth 0 3710KaueCTBEHHOM
HOBOOOpa30BaHMU KaK TPUYMHE TIOBBINICHWS aKTUBHOCTH  (epMeHTa.
[IpucyrctBue B kpoBu BB-(pakmum Moxer cumynupoBaTh yBennueHue MB-
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¢dpakiuu, BIUIOTH 10 TpeBbiiienus ypoBHs MB-dpakuuu Han obmeit KK. KKBB
HOSBJIAETCS MIPU HAPYLLIEHUU TeMaTodHIedanuueckoro dapbepa (mocie onepanui
Ha MO3re WiIM INpu TpaBMe Mo3ra). BB-¢pakuus Takxke BO3HHMKAaeT mpH
CEPbE3HBIX MOBPEXKICHUAX KUILIEYHHUKA U [1OCIIE POAOB (IIPU KECAPEBOM CEUECHHH).

[ToBeimenune ¢pakunu KK-MB B oTnenbHbIX ciayyasx HaOmromaercs npu
MHUOKapIuTaX U MHOKapAHOAUCTPOPUIX pa3IMYHOro TeueHus (Hauboiiee 4acTo
npu muonuctpopuu romena), oqnako KK-MB cocraBnser menee 3% o6mieit
KK. Ilpu octpom mmokapaute KK u KK-MB moryt ObITb HOpManbHBIMU HWJIH
CWJIBHO YBEJIIMYEHHBIMHU, MOX0XUMU Ha KM, B 3aBHCUMOCTH OT XapakTepa
MOBPEXKICHHSI MUOKap/ia.

[loBpexIeHHEe CKEIETHOW MYCKYJATypbl CONPOBOXKAAECTCS 3HAYUTEIbHBIM
yBenuueHrneM MM-ppakuunu, KoTopas MOXET CHUMYJUPOBaTh MOBBILICHHUE
MBdpakuuu. Ilpu  pabgomMuonusze  AMArHOCTHYECKAss  YyBCTBUTEIBbHOCTh
uccinenoanus aktuBHocTH KK (moBbimaercs B 5 pa3 u Oosnee) Boie, ueM ACT u
JIAT.

3a0o1eBaHNs M COCTOSIHUS, CONPOBOKAAIOIIMECH MOBBIIICHHEM YPOBHA
aktuBHocTH KK 1 KK-MB.

1. QDu3uuecKkuii cmpecc U mpagmvl MolULY:

® YBEJIMYEHUE MBIIIEYHON MacChl B pe3ysbTaTe PU3NYECKUX YIPAKHEHUN;

e dusnueckuii ctpecc (meperpyska);

® XHUPYpPrUYeCKHE BMENIATeNIbCTBA, MpsAMAas TpaBMa, BHYTPUMBIIICUHbBIE
UHBEKLINH;

® OCTpBIM ICUXO03, OCTPOE MOBPEXKJIECHUE MO3ra, KOMa (HEKpO3 MBIIIL MPU
MPOJICHKHSX );

® Cria3Mbl (SMUJICTICUS, TETAHYC), POIBI;

® CHJIbHBIE 0’KOTH; TIOPAXKEHUS HIEKTPUUIECKUM TOKOM.

2.  /ezenepamuenuvie u 60CnanumenbHvle NOGPEHCOCHUSL:

® MbIlLIEYHAs AUCTPODUS;

® MHO3UT (KOJIJIar€HO3bl, BUPYCHbIE MH(PEKIIUHN, TPUXEHENE3);

® MUOKap/IHUT.

3. Tokcuueckue nopasceHus Moluiy:

® OCTpOE AJIKOTOJIbHOE OTpaBJIeHHE, Oelasi Topsuka;

® 5K30r€HHasi UHTOKCUKaIMs (OpomMuabl, 0apOUTYypaThl, yrapHbIil ras);

® TETaHUS;

® MeMKaMeHTHI (k10¢uopaT, OpOHXOIUTHUKH);

® TOKCHUYECKUi pabaomuonus (reporH, aM(peTaMuHbl );

® 3JJ0KaYeCTBEHHAsl TUIIEPTEPMHUSL.

4, Memaobonuueckue nopaceHus Moluiy:

® TUIIOTUPEO3;

e MeTabonuyeckuid pabmoMuonu3 (TUNOKaTMeMus, runodocdaremus,
TUIEPOCMOJISIPHBIE COCTOSIHUA );

® TJIUKOTeHO3 (Tun V).

5.  Tunokcuueckue nopayxcenus Mmvlly: WOK, nepugepuyeckas
IMOOIUA, ZUNOMEPMUSL.
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Ouenp BbICOKasg akTUBHOCTHL KK wacrto Ha6JII-OIIa€TCH IIpu Clia3Max,
T'HITIOKCHUHM CKCJICTHBIX MBIIIIII, BBI3BAaHHOM ITOKOM, TOKCHUYCCKHM ITOBPCKACHHUCM U
O4YCHb
PCOKO I'CHCTUYCCKUMHU HAPYIICHUAMUA MeTa0o0IM3Ma TIIMKOTeHa HITH JIUIIMAOB.

Kucnas ¢ocdarasa.

Peghepenmmnvie senuuunvr axmuenocmu kuciou gocghamasvl 8 col8opomre:
0-6 Eo/n.

Y MyX4YuH TOJIOBUHY COJEp Kalleiics B ChIBOPOTKE Kuciaou Qocdarasbl
BbIpa0aThIBa€T IMpEACTAaTeNIbHAsl JKelie3a, OCTaJbHYK) 4YacTb — I[I€YEHb U
pa3pyliapmmecss TPOMOOLMTBI W SPUTPOUUTHL. Y  JKEHIIMH  (epMeHT
BbIpa0AaThIBAETCS MEYEHBIO, SPUTPOIIUTAMHU U TPOMOOIIUTAMH.

Omnpenenenrue akTUBHOCTU Kucio (ocdaraspl B KIMHUYECKON MPAKTHKE
MPOBOAUTCS JUIsl AUArHOCTUKHA paka NPEACTaTeNbHOM Keie3bl. AKTHBHOCTH
KHUCIIoN ¢ocdaTazbl MOBBIIIACTCS MPHU paKe MPEACTATEIbHONU Kele3bl JaJIeKO He
Bcerga: Tobko y 20-25% mnanueHtoB 6e3 metactazoB Uy 60% OONBHBIX C
Meractazamu. CTerneHb MOBBIIICHUS aKTUBHOCTU Kucioi (ocdarassl 0coOeHHO
BEJIMKA y
MalMEHTOB MPU HAJIUMYMHM KOCTHBIX METACTa30B pakKa MPECTAaTeIbHOW >KEJe3bl.
OnpeneneHue akTUBHOCTH Kuciod (ocdaraspl MOXKET ObITh HCIOJIB30BAHO
st iuddepeHInanbHON TUarHOCTUKU METACTa30B paka MPeICTaTeIbHOM Kee3bl
B KOCTM W 3a00J€BaHUW KOCTHOW TKaHU, B YACTHOCTU OCTEOAMCTPOGUH, MpHU
KOTOPBIX OOBIYHO TOBBIIIIEHA aKTUBHOCTH I[P, B TO BpeMs Kak mpH MeTacTazax
paka
MpEACTATEIbHOM JKeJe3bl B KOCTH TIOBBIIIAETCS AaKTUBHOCTh B KPOBHU Kak
ICJIOYHOMN, TaK U KUCIION docdaTasbl.

Cnenyer wuMeTh B BHAY, 4YTO MacCaX NPEACTATEIbHON  KEJe3bl,
KaTeTepU3alMsl, IUCTOCKOIHNS, PEKTAJIbHbIE UCCIIEIOBAHUS MTOBBIIIAIOT aKTUBHOCTD
KHUCJION
docdaraspl, T03TOMY KPOBb Ha MCCIIEIOBAHUS HAJ0 OpaTh HE paHbIIE YEM Yepes
48 4 mocJe nepeyrciIeHHBIX MPOLEaYp.

[ToBblllIeHHE aKTUBHOCTH KHUCIOW (ocdara3bl MOXKET HUMETh MECTO MpH
MOBBIIIIEHHOM Pa3pylIEHUH TPOMOOIIUTOB (TPOOOIUTONEHUS, TPOMOOIMOOIUN U
Ip.), TEMOJUTHYECKON Oosie3Hu, mporpeccupyromieid 6one3nu  I[lemxkera,
METAaCTaTUYECKUX TMOPaKEHUSAX KOCTeH, MHEJIOMHOM Ooyie3Hn (HE BCermaa),
0oJe3Hu ["ome
n Humana-IIuka, yepe3 1-2 aHs moce onepamuu Ha NpeIcTaTeIbHON Kele3e Win
nocsie OUOTICHH.

IIpocraTtnyeckas: ppakuus Kucjaou gocdarassbi.

Peghepenmmuvie senuuunvt akmusHocmu npocmamuieckol Gpakyuu Kuciou
docchamasvl 6 coieopomre pasmwi 0,05-2,6 Eo/n.
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Omnpenenenue mpocraTuueckor ¢pakuuu kuciaon Qocdarazsr — Oonee
cnenuUuYecKuii TeCT JUIsl JUArHOCTUKU paka NpeICTaTeIbHOM Keje3bl, 4eM
orpejiesieHre 001Ie akTHBHOCTH Kucioit pocdarasel. [ToBbIIIeHNE €€ aKTUBHOCTH
XapaKTepHO [UJIsi paka NpelCcTaTeIbHOM Kejle3bl, OCOOEHHO C MeTacTa3aMu,
HaOJIoaeTCsl Takke MpU MHGAPKTE MPOCTAThl MOCIE KaTeTepu3alii MOYEBOTrO
ny3bips. [Ipu 6one3nu ['ome n Humana-I1uka noBeliieHust akTUBHOCTH (hepMeHTa
HE HaOMIOAAeTCs, €ClId OTCYTCTBYET KHCTO3HOE HW3MEHEHHE MpeCTaTeIbHON
xene3bl. [lo cBOeil 4yBCTBUTENBHOCTH U CHEUU(DUYHOCTU ISl CKPUHUHTA paka
IpeCTaTeNIbHOM KeJe3bl 001as U mpocTatnueckas ppakuus kucioit gocdarasbl
YCTYIMAIOT WCCIEAOBaHUIO MpocTaTudeckoro crenuduueckoro antureHa (IICA),
MO3TOMY
HE UCIOJIb3YIOTCS IIMPOKO B KIIMHUYECKON ITPAKTHUKE.

CyOcTpaThl M IPOAYKTHI OMOXMMHUYECKUX PeaKIuil.
HccaenoBanue moka3zarejieli MMrMeHTHOT0 00MeHa.

B xnuHuyeckux mabopaTopusxX H3MEPSIOT KOHIIEHTPAIMIO OOIIero u
npsiMOro OWIMpyOMHA, MO Pa3HHUIIE PACCUUTHIBAIOT KOHIICHTPAIIMIO HEMPSMOTO
owmpyouna. Ecnu oOmuii OunupyOuH He TpeBbIaeT pedepeHTHBIX MPEEsoB,
JIOITYCTUMO HE MPOBOAUTH U3MEPEHUE PSIMOT0 OUITMpyOrHa.

OO0mumii OnTupyouH.

Pegepenmnvie genuuunvl cooepoicanus oowe2o ounupyouHa 8 cobl8OpomKe

1,7-21,0 mxmons/n.

[Tpu runepobunupyonnemun Oosnee 27—-34 MKMOJB/II pa3BUBACTCS CHHIPOM
xKentyxu (Jerkas ¢popma — 10 85 MKMOJIB/N, cpenHeTshkenas — 86-169 MxMonb/m,
Tsokenast ¢opma — cBeimie 170 MKMOJB/T), OOYCIOBIEHHBIA HAKOILJICHUEM
OunupyOMHAa B TKaHSAX OpraHM3Ma C TMOSIBJICHHEM JKEITONM OKPAacKHM KOXH H
KOHBIOHKTHUBBI.

JTO COCTOSIHME MOKeT ObITh CJIeJICTBHEM TpeX OCHOBHBIX Tpynl
3a00J1eBaHUIl:

e  0oJIe3HEH, CBS3aHHBIX C MOBBIIIEHHBIM O00Opa3oBaHUEeM OuUUpyOuHa (B
OonpIleM KOMWYECTBE, YEM TO, KOTOpOe HOpMajbHas TE€YCHb MOXKET
OKCKPETUPOBATH), TIPH ITOM MEYCHb U KETYHBIC MYTH OOBIYHO HE BOBJICUCHBI B
NaTOJIOTMYECKUI mpouecc; Haumbojee dvactoe 3a00yieBaHUE 3TOM TpPyHIbl —
TeMOJIUTUYECKAss aHeMHs, IS KOTOPOM XapaKTepHO YCHUJICHHOE pa3pyllIeHHe
SPUTPOIIUTOB,

e  OQoyie3HEH, CBSI3aHHBIX C TMOBPEKICHHUEM KJIETOK TI€UEHU WIH
BPOXKICHHBIMU  (DEPMEHTONATUSAMHU, a CJIEOBAaTEeIbHO, C HapylIeHHeM HX
CIIOCOOHOCTH KOHBIOTUPOBATH OMIIUPYOUH (OOJIE3HH MEUEHN );
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e  QoJsie3HEH, CBA3AHHBIX C HAPYLIEHUEM OTTOKA >KEIT4M (CJIeI0BATENbHO,
CHI)KEHUEM 3KCKpelUMH OUIMpyOHHA), BCIEACTBHE 3aKYHNOPKH >KETUEBBIBOISIINX
IPOTOKOB NEeYEHU (0O0JIE3HNU KEITUEBBIBOJAIINX ITYTEN).

B 3aBucumoct OT TOro, Kakol TUN OWIUPYOMHAa TPUCYTCTBYET B
CBIBOPOTKE KPOBU — HEKOHBIOTHPOBAHHBIN (HENPSAMON) MM KOHBIOTHPOBAHHBIH
(mpsiMoit), TUNIEPOUITUPYOHHEMHUS KJIaCCU(UIIUPYETCS KaK HEKOHBIOTUPOBAHHAS U
KOHBIOTUPOBaHHAsl COOTBETCTBEHHO. B KIMHUYECKON NpakTUKEe HamboJee
IIMPOKOE PACHpPOCTPAHEHUE MOJIYYWIO [JEJICHUE KEITyX Ha T€MOJUTHYECKHE,
NapeHXUMATO3HbIE W OOTypalMOHHBIE. ['eMONUTHYECKHE M MapeHXUMATO3HbIE
KENTYyXU —
3TO  HEKOHBIOTHPOBAaHHAsA, a  OOTypallOHHbIE —  KOHBIOTHPOBAHHAs
TUNIepOMITHPYOHHEMUS.

[Ipy reMoIUTHYECKOW JKENTyXe TUNepOMIMpyOMHEMHUSI COUYETaeTCs C
NOBBIUICHHBIM BBIICJICHUEM YPOOMJIMHOI€Ha C MOYOM M KajloM, TaK Kak OH
obpazyercs B
KUIIEYHUKE B OONBIIOM KojmdecTBe. Kpome reMoinTH4ecKuX aHeMUil IeMOoJn3
ycuiieH npu Biz-neduuutHON aHeMHH, MalsipuM, MACCUBHBIX KPOBOU3JIUSHUSAX B
TKaHd, HWHQPAPKTEe JETKOro, MpU CHHIPOME pPAa3MOIKECHHS] MATKUX TKaHEH
(HEKOHBIOTUPOBAaHHAS TUNEPOMIHpyOrHemMus). Yactoil (popmMoil TeMOTUTHIECKOM
KENTYXU W TUNEpOMIHpYOMHEMHUHM ABIAETCS (DU3MOJIOTHYECKass JKENTyxa Yy
HOBOPOXICHHBIX (BcTpeuaeTcs y 60% MiaieHIeB B IEPBbIE HEJEIH KU3HU).

['eMOMUTUYECKUMU TIO CBOEMY MPOUCXOXKIECHUIO MOTYT OBITh JKEITYXH,
BbI3BaHHBIC JICWCTBUEM JIEKAPCTBEHHBIX CPEJCTB, YCHIMBAIOIIMX pacrmaj
(remosn3)

SPUTPOLIUTOB (HAIPUMEP, ALIETUIICATMIIUIOBOM KUCIIOTHI, TETPALIUKINHA U Ap.).

[Ipy mapeHXMMaTO3HOM >KENTyXe HACTynaeT AECTPYKIUS TernaToLMTOB,
HApYIIAETCsl IKCKPEUUs MPsMOTO (KOHBIOTUPOBAHHOTO) OMIUPYOMHA B >KEITYHBIC
Kanuuiapsl. [Ipsimoii OmnupyOuH momnajgaeT HEMOCPENCTBEHHO B KPOBb, TJ€ €ro
COJIepKaHUE 3HAUYUTEIBHO yBennuuBaeTcs. Kpome Toro, cHu»kaeTcsi ciocoOHOCTb
NEYECHOYHBIX KJIETOK CUHTE3UPOBATh OMIMPYOUH-TIIFOKYPOHUIBI; BCIEICTBUE YETO
KOJIMYECTBO HEMpsiMoro OuiupyOuHa Takke yBenuduBaeTcs. [loBblmeHue
KOHIICHTPAIIMU B KPOBH MPSMOTO OUIMPYyOUHA MIPUBOIUT K €ro MOSIBICHUIO B MOYE
BCIEACTBUE (PUIbTpAllMM uYepe3 MeMOpaHy MOYeuHbIX KiyOoukoB. Hemnpsmoi
OunmupyOWH, HECMOTpPsS Ha YBEIMYECHHWE KOHIEHTPAllUd B KPOBU, B MOYY HE
noctynaer. llopakeHne TrenaTOUMTOB COMPOBOXKIACTCS HAPYIICHHEM WX
CIIOCOOHOCTH
paspymiaTh ~ BCOCABIIMICS M3  TOHKOTO  KHUIIEYHHKA  ME300MIMHOTCH
(ypobununoren). IloBeilieHue coaepkaHus ypOOUJIMHOTEHAa B MOYE MOXKET
HaOJI01aThCS emie
B JIOKENTYIIHBIN Tiepuoa. B pasrap BUpyCHOro rematuta BO3MOXHO CHUKEHHE U
Jake HCYE3HOBEHHE YpOOWJIMHOreHa B MouYe. IJTO OOBACHSAETCS TEeM, 4YTO
YBEJIIMYUBAIOLIUICS 3aCTON KEJIYU B TIEUEHOUHBIX KJIETKaX BEAET K YMEHbBILIECHUIO
BbIIeNICHUsT OwiupyOuMHA U, CIEAOBaTEIbHO, K YMEHBIICHHIO 00pa3oBaHUs
ypoOMIMHOTEHa B JKEMTYEBBIBONIMX MyTsAX. B mampHeiimeM, xorga (yHKIus
MEYCHOYHBIX KJIIETOK HAYMHAET BOCCTAHABIMBATHCSA, IKEIYb BBIICTSAETCS B
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0OJIBIIIOM KOJIMYECTBE, u
YpOOWJIMHOTEH CHOBa MOSBISIETCS B OOJBIIMX KOJWYECTBAX, YTO B JIAHHOU
CUTyallUl pacClEHUBAETCSd KaK OJIarONpUATHBIA MPOTHOCTUYECKUM TMpU3HAK.
CrepkoOWIMHOTEH MONagaeT B OOJBIIONW KPYr KPOBOOOpAIEHUS W BbIACIACTCS
MOYKaMu C
MOYOM B BHJIE YPOOWIHNHA.

OcCHOBHBIE TPUYMHBI TAPEHXUMATO3HBIX KENATYX — OCTPbIE U XPOHUUYECKHE
BUPYCHBIE TEMaTUTHl, IUPPO3 TMEUYECHH, TOKCHYECKHE BeIlIecTBa (XJI0podopM,
YEeTBHIPEXXJIOPUCTBIM YTIIEpPOJl, aleTaMHHO(EH), MAaCCUBHOE PAacCHpOCTpaHEHUE B
MEYECHU PAKOBOM OIMYXOJM, aJIbBEOJISIPHBIA DSXUHOKOKK W MHOKECTBEHHBIC
abcmeccel medeHd. [Ipu  BUPYCHBIX TEMATHTAaX CTENECHb OWIMPyOMHEMHH
KOppenupyeT ¢ TKeCThIo 3a0osieBaHus. Tak, mpu Jerkod (opme TedeHUs
BUpYCHOTO renarura B conepxanue OmnnpyOnHa B CBIBOPOTKE KPOBH HE BbIle 90
MKMOJIb/JI, IPU CpeAHeTshKeNon — B npeaenax 90—170 MKMOJb/1, Ipu TSKETOoN —
CBBIILIE 170 MKMOJIB/JI.
[Ipu pa3BuTHH NIEYEHOYHON KOMBI YPOBEHb OMIIMPYOMHA MOKET MOBBIIIATHCS 10
300 MKMOJIB/JT U BBIIIIE.

K paznuunbiM THNAM TUNEPOMTHPYOHMHEMUH (MTAPEHXUMATO3HAS KEITYyXa)
OTHOCSITCSL ~ TaKK€  HEKOTOpbIE  PEAKO  BCTPEYAIOIIHMECS  CUHAPOMBI  —
KpurnepaHaiisipa, XXuns6epa, Jlabuna-/[xoncona, Potopa.

[Ipu 00TypaumoHHON kenTyxe (KOHBIOTMPOBaHHAs TUNEpOMIIMPYyOHHEMHUS)
HapyIIAeTCsl KEIYEBBIBEJICHUE, BCJIEACTBUE 3aKYMOPKHM OOIIEro KEIYHOTO
MpPOTOKAa KaMHEM WJIM OMYyXOJbl0, KaK OCJIOXKHEHUE TenaTuTa, MPU MEPBUYHOM
Uppo3e
NeYEeHH, MPU MpHUEME JIEKapCTB, BbI3bIBAIOIINX XosecTa3. Hapacranue naBieHus B
YKETYHBIX KauJuIsipax MPUBOJUT K YBEIUYCHUIO MPOHUIIAEMOCTHU UJIU HAPYIICHUIO
WX IEJOCTHOCTH W TIOMAJaHWI0 OWIUpyOMHA B KpOBb. MexaHWueckas >KelaTyxa
OOBIYHO MPUBOAUT K HanOOJIEe BHICOKOMY YPOBHIO MPSMOTO (KOHBIOTUPOBAHHOTO)
OwmpyOMHa B KpOBHM, BeJIMYMHA KoToporo wuHorga gocturaer 800-1000
MKMOJIb/JI. B Kanme pe3ko CHmKaercs colepyKaHhe CTEPKOOWUIIMHOTEHA, IMOJHas
00Typalust >KeTYHOTO MPOTOKA COMPOBOXKAACTCS MOTHBIM OTCYTCTBHUEM KETUHBIX
NWUTMEHTOB B Kaje. EciM KOHLEHTpauusi KOHBIOTUPOBAHHOIO (TIPSIMOTO)
OwnpyOuHa mpeBbimaeT noveunbii mopor (13-30 mMKMoOmb/1), TO OUIUPYOUH
BBIJICTISICTCS
C MOYOM.

B kiuHUueckol mpakTUKe omnpeesieHne OuaupyOnHa B CHIBOPOTKE KPOBU
MPUMEHSETCS ISl pEICHUs CIeAYIOIUX 3a0a4:

° OTIpEJICIICHUE YBEIMUYECHHOTO COJIepKaHUsl OMIMpyOrHa B KPOBU B TEX
ciIyJasx,

KOT/Ia TIPU OCMOTpPE OOJTBHOTO KENTyXa HE BBIABISICTCS WM HAJTMYUE €€ BhI3bIBACT
comHeHue. JKenTymHas OKpacka KOXKHM HaOJIOAaeTCsl MPU YPOBHE COJIEPIKaAHUS
OmnpyOuHa B KpoBH, TIpeBbImaronieM 30—35 MKMOJIb/I.

o O0OBEKTHBHAS OLICHKA CTENEHU OMIMPYyOUHEMHUH;
o muddepeHnranbias TMarHocTUKa pa3inuHbIX BUJIOB KENTYX;
o OLIEHKA Te4eHHs 3a00JIeBaHUS ITyTEM MTOBTOPHBIX HCCIIEAOBAHUM.
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YMeHbllleHHEe coJepkaHusi OmIMpyOuHa TUAarHOCTHYECKOTO 3HAYEHUS HE
UMeeT.

Ipsimoii OuanpyOuH.

Pegepenmnvie senuyunvl cooeporcanus npsamo2o ouIUpyoOUHa 6 Ccbl8OPOmMKe
0,0-5,0 mrxmonw/n.

UccnegoBanne oOOBIMHO MpOBOAUTCA € 1eiblo  AuddepeHnaIbHoMN
JTUArHOCTHKHU (POPM JKEITYX.

[Ipy mapeHXWMAaTO3HOW IKEJITyXe HACTyHmaeT MAECTPYKIUS IEUYECHOYHBIX
KJIETOK, HApYIIAeTCsl IKCKPEIUs MPSIMOTo OMIMpYyOWHA B JKETYHBIC KAMMLISAPHI, U
OH
MOMAaeT HEMOCPEJCTBEHHO B KpOBb, TIJI€ COJEp)KaHUE €ro 3HAYUTEIHHO
yBenuuuBaeTcs. KpoMe TOro, CHMKaeTcsi CHOCOOHOCTh TIEUEHOYHBIX KIIETOK
CUHTE3UPOBATh  OWIMPYOUH-TIIOKYPOHHUIBI; BCJIEACTBUE O3TOTO  KOJUYECTBO
HEMpsIMOTO OMIIMPYOHHA B KPOBH TAK)KE YBEITUUMBACTCH.

[Ipu MexaHWYECKOM KEeNTyXe HAPYIIECHO KEITUEBBIJCICHHUE, YTO IPUBOIUT K
pPE3KOMY YBEIIMUYEHUIO COJIepKaHUsl MpsMoro OunupybmHa B KpoBU. Heckoibko
MOBBINIAETCA B KPOBM M KOHIIEHTpalus Hempsimoro Ownupyouna. Ilpu
TEeMOJIMTUYECKON JKEIITyXe COJEp’KaHue TMpsSMOro OwinpyOonHa B KPOBHU
HE U3MEHSIETCS.

Henpsimoii OuimpyOuH.

Pegpepenmnvie  senuyunvl  cooepocanus  Henpamozco  OunupybuHa 8
cvleopomke 3,4—13,7 MKMOIb/1.

HccnegoBanue HenmpsMoro OWIUpyOMHA WrpaeT BaXXHEHMIIYIO pOJb B
JIMarHOCTUKE TeMOJUTHYecKuX aHemuil. B Hopme B kpoBu 75% o6miero
ompyOuHa
MPUXOAUTCS HA JIOJII0 HEMpsMOTo (cBOOOAHOrO) OmnmpyoOumHa u 25% Ha T0JII0
PsMOTO (CBSI3aHHOTO) OMIIMpPYOUHA.

Hemnpsimoit  OmiinpyOMH MOBBIIIIAETCS TPU  TEMOJUTHYECKUX aHEMUSX,
MEPHUITMO3HON aHEMHH, TMPHU KEITyXe HOBOPOXKACHHBIX, cuHApome Kuinbepa,
cun-npome Kpurnepa—Haiisipa, cunapome Potopa. IloBblieHne HeEnpsmoro
OwnupyOnMHa TIPM TEMOJIUTHYECKONM aHEMHUH OOYCIIOBJIEHO HWHTEHCHUBHBIM
o0pa30BaHUEM €ro BCJIEJICTBUE T€MOJHU3a DPUTPOIMTOB, M TEUYEHb OKa3bIBACTCS
HECIOCOOHOM K
00pa30BaHUIO CTOJb OOJBIIOrO KOJIMYECTBA OMIMPYOMH-TIIIOKYpOHUAOB. [lpum
MEPEUNCIICHHBIX CHHApPOMaxX HapylleHa KOHBIOTAIlUsS HENpPSMOro OMIMpyOHMHA C
[JIFOKYPOHOBOM KUCJIOTOM.

Hwxke mnpuBeneHa maToreHEeTHYECKasl KiIacCH(PUKAIUS KENTYXH, KOTOpas
MO3BOJISIET JIETKO YCTAHOBUTH 3TUOJIOTHIO TUIEPOUIUPYOMHEMUU.

Ilpeumyuiecmeenno nenpaman cunepounupyounemus

1. N30bITOuHOE 00pa3zoBaHre OMIMpPyOrHA:

® reMoJu3 (BHYTpH- U BHECOCYAUCTHIN);

¢ Hea(HEKTUBHBIN 3PUTPOIIOI3.

2. CHIKEHHBIN 3axBaT OMIMPyOWHA B MEYEHU:

® JUTUTEIHHOE rOJIOJaHUE;

64



® CCIICHC.

3. Hapyiienne konbloranuu ominpyouna:

3.1 HacneactBeHHas HEOCTaTOYHOCTD TIIFOKYPOHUITpaHC(hepasbl:

o CUIPOM Kunbbepa (Jterkas HEJIOCTATOYHOCTh
TITFOKYPOHUITPAHCPEPashl);

° cunapom Kpurnepa-Habspa Il tuma (ymepeHHass HEIOCTaTOYHOCTh
[IIIOKYPOHUITpaHCchepasbl);

e cungpom Kpurnepa-Haitsipa [ Ttuna (OTCyTCTBHE aKTUBHOCTH

TIIFOKYPOHUIITPpaHCPEPasbl).

3.2 ®wusuomornueckas  JKEITyXa  HOBOPOXKICHHBIX  (TIpexosimas
HEJIOCTAaTOYHOCTh  TUIFOKYPOHWITpaHcdepasbl;  TOBBIIIEHHOE  BCAChIBAHUE
HEMpsAMOTO OMTMpyOrHa).

3.3 IIpmuobOpereHHas HETOCTATOYHOCTH TIIOKYPOHMITPaHC(HEpashl:

® IpUEM  HEKOTOPBIX  IMpenaparoB  (HampuMmep,  XJopaM(eHHUKOoIa).
® JKeNTyXa oT MaTEPUHCKOTO MOJIOKa (yraeTeHue aKTUBHOCTH
TIIOKYPOHUATPAHChEpa3bl  MPETHAHAUOIOM W JKUPHBIMH  KHCJIOTaMH,
COJIEPIKAIMHUCS B TPYAHOM MOJIOKE).

o MOpa)KEHUE MAPECHXUMBbI MTeYEHU (TeMaTUThI, IIUPPO3).

Ilpeumywecmeenno npamasn 2unepousupyounemust.

1. Hapyiienue skckpenuu OuaupyOonuHa B xKeldb.

1.1 HacneacTBeHHbIC HAPYIICHUS:

e cuHapom J[abuna-J[>kxoHCOHAa.

e cuHapom Potopa.

® 100pOKaYEeCTBEHHBIN PEIUANBUPYIONINNA BHYTPUIICYCHOUHBIHN X0JIeCTa3;

® X0JecTa3 OEpeMEeHHBIX.

1.2 TlpuoOpeTeHHBIC HAPYIIICHNUS:

® IOPAKECHUE TMAPEHXUMbl I[I€YEHU (HAMpUMEpP, TPU BUPYCHOM WIH
JIEKQpCTBEHHOM TI'€MaTUTEe, IUPPO3€ MEUECHH );

® IpMEM  HEKOTOPBIX  TMpenapaTtoB  (MepopajbHble  KOHTPALCTITUBHI,
aHAPOTEHbI, XJIOPIPOMAa31H);

® aJIKOT0JIbHOE MOPAKEHUE MEUYECHH;

® CEICuc;

® [10CJICONICPALMOHHBIN TIEPUOL;

® IapeHTEpaIbHOE MTUTAHUE;

e OWJIMAPHBIA HUPPO3 MeUeHU (MEPBUYHBINA MU BTOPUYHBIN).

2. OOCTpyYKIIHMs BHENEYEHBIX KEITYHBIX IPOXOI0B:

1.1. OOrypanusi:

® X0JIEI0XO0JINTHA3;

® TIOPOKHU PA3BUTHUS KETYHBIX MyTEeH (CTPUKTYPHI, aTPE3usi, KUCTHI )KEITIHBIX
MPOTOKOB);
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® reJIbMUHTO3BI  (KJIIOHOPX03 ©  JApyrde TEYEHOYHBIE TPEMaTOI03HbI,
acKapui03);

® 3JI0KaYeCTBEHHBIC HOBOOOPA30BaHUs (XOJaHTHOKApIIMHOMA, paK (hatepoBa
COCKa);

e reMOOMIHS (TpaBMa, OIYXOJIN);

® MIEPBUYHBIN CKIICPO3UPYIOIINN XOTaHTHUT.

2.2 C]laBneHue:

® 3JI0KaYECTBEHHBbIE HOBOOOpPA30BaHMA (paK MOKETYJOUYHOM >Kene3bl,
auMdombl, TuUMGOTpaHyIeMaTo3, MeETacTa3blB JUM(PATHUECKUE Y3JIbI BOPOT
MICYECHU);

e BoCIajieHHue (IMaHKPEaTHUT).

HUccaenoBanue nmokaszaresei a30THCTOr0 o0OMeHa.

JUis eTanbHOrO aHalM3a COCTOSHUSL a30THUCTOrO0 OOMEHa B KIMHUYECKOH
IPaKTUKE 1eJeco00pa3Ho OIpeAeNiaTh B KpPOBH KOHLEHTPALUMIO OCHOBHBIX
COCTaBJIIOIIMX BEIIECTB OCTATOYHOrO a30Ta (MOYEBMHA, a30T AMMHOKHCIIOT,
MoO4YeBasi KHUCJIOTa, KpeaTMHHH, amMmuak). l[lpy 3ToM Ha J0JI0 MOYEBHHBI
MPUXOIUTCS
okosio 50% Bcero HeOETKOBOIrO a30Ta, MOATOMY YPOBEHb MOYEBUHBI KPOBH B
OOJNBIIMHCTBE CllydaeB HamOojee aJeKBaTHO OTPaKaeT COCTOSHUE BCETO
a30THCTOr0 OOMEHa B OPTaHU3ME YEJIOBEKA.

MoueBuHa.

Peghepenmnvie npedenvi mouesumnvl 6 cvigopomke Kpoeu 2—8 MMOIb/IL.
OnpeneneHue ypoBHS MOYEBHHBI HMCIOJIB3YETCS JJIs OLUEHKM W MOHUTOPHUHIA
BBIJICIUTENILHON (PYHKIIMU TMOYEK, a TaKKe JJIsl OIEHKH MOYEBHHOOOpa3yromei
(GYHKIIUY TIE€YEHU NP MeUYEHOYHON HEJOCTATOUHOCTU PA3JIMYHON STHOJIOTHH.

Ilpuuunsl cHudICEHUA KOHUYEHMPAUUU MOYEGUHBL 8 CHIGOPOMKE KPOBU:

® IM€Ta C HU3KUM COJIep)KaHUEM OEJTKOB;

® OEPEMEHHOCTh — TMPUBOJUT K YBEIWYEHUIO CKOPOCTH KIYOOUKOBOI
bunprpanun (CK®) u, kak ciaeACTBUE, K TOBBIIMICHUIO CKOPOCTH BBIBEIICHUS
MOYEBUHBI;

e 0OJIC3HW TICUCHH — OCHOBHAs TMPUYMHA TATOJOTMYECKOTO CHUKCHUS
YPOBHSI MOYEBHHBI B KPOBHU.

Ilpuuunst nogvlueHUA KOHUEHMPAUUU MOYCGUHDL 8 CbIGOPOMKE KPOBU:

1. BHEIIOYCYHBIC — CBSI3aHbI C TTOBBIIICHHBIM 00pa30BaHUEM MOYCBUHBI B
OpraHu3Me MMPU HOPMAJILHON BBIACIUTEILHON (YHKIIUU MOYECK — MPOTYKIIMOHHAS
ypeMHS:

e 10TpeOJIeHHE 0YeHb OOJIBIIIOr0 KOJTMYECTBA OSIKOBOM ITHIIIH;

66



® JUIMTEJIbHOE  TOJIOJIaHHE, KOTOPOE  COMPOBOXKIAETCS  YCUJICHUEM
Kartabonn3Ma 0eTKOB COOCTBEHHBIX TKAaHEW; BO3POCIINA pacmaji 0eITKOB MPUBOIUT
K TOBBIIICHUIO CUHTE3a MOYEBUHBI; TaHHASI CUTYyaIUsl MOXKET TaKXe HaOII0AaThCs
npu
Pa3JIMUHBIX BOCHAJIUTEIBHBIX MPOLEcCaX, y TAXKEIbIX OOJBHBIX, HAXOASAIIUXCS B
OT/ICJICHUH pEaHUMAlIUH;

o 00€3BOKMBAHUE B PE3yJIbTaTe€ PBOTHI, MOHOCA; MPH AETUIpaTalluu
KOJIMYECTBO peabCcopOMpPOBaHHON M3 MOYEYHBIX KAHAJIBIIEB B KPOBb MOYEBHUHBI
(mocie ki1y004YKOBOM (DHIIBTpALIMH) YBEITMUYUBACTCS;

o YKETy1I0YHO-KUIIIEYHbIE KPOBOTECUEHUS U3 5I3B;

o BAPUKO3HO-PACIIMPEHHBIX BEH IMHUILEBO/IA, OMTyXO0JeH; KPOBh MOMAJaeT
B KHILIEYHHK, B pe3yJbTaTe BCAchlBaHHE OENKOB (KPOBb COJEPKUT OOJIBIIOE
KOJIMYECTBO O€NKa) YBEIUYMBAETCA M, CIEJOBATEIbHO, BbI3BIBAET AKTHUBALIMIO
CHUHTE3a MOYCBHUHBI.

OpHako mpU ITUX COCTOSTHUSIX M30BITOK MOYEBUHBI OBICTPO YIAJSICTCS W3
OpraHrh3Ma IOYKAMU M €€ KOHUEHTpalHs B KPOBU CTAHOBUTCS HOPMAJIbHOM.
[ToBbIlIeHHE YPOBHSI MOYEBUHBI B KPOBH HAan0OJIee YaCTO BO3HUKAET B pe3yJIbTaTe
HapyIIEHUs  BBIICIUTEIbHONM  (QYHKIIMM TOYEK. YPOBEHb MOYEBUHBI B
KpoBH Bo3pactaert, ecnu CK® cHmxaercsl.

B cooTBeTcTBUMU C MpUBENCHHBIMU BHINIE (PAaKTOpaMH, CIIOCOOCTBYIOIUMHU
camkennro CK®, Bce mnOpuYMHBL, ONPEACTSAIONINE Pa3BUTUE IOYEUHOMN
HEJIOCTATOYHOCTH, MOKHO Pa3/IeNIuTh Ha 3 TPYIIIIbL:

e NipepeHasbHbIe (YMEHBIIICHUE MPUTOKA KPOBU K MOYKAM);

® peHaIbHBIE (MOBPEXKICHUE COOCTBEHHO NMOYEUHOT0 (PUIbTPa);

® [IOCTPEHAIbHBIE (3aTPYITHEHUE OTTOKA MOYH).

[Tatonorus, nexaiiass B OCHOBE IMPEPEHAJIbHBIX MEXAaHW3MOB HapyIICHUs
GyHKIUMA TOYEK, MPUBOAWT K TMOBBIINICHUIO YPOBHSA MOYEBUHBI B KPOBH H
xapakrepusyercs:s Hu3kod CK® BcrneacTBue yMEHBIIEHUSI TOKAa KpPOBH 4YEpe3
MOYEYHbIE
kiryoouku. [Ipu sTom cTpykTypa HedpoHa OCTAETCS B HOPME, HO HAPYIIACTCS €ro
dbynkuus. [IpuarnHamMu npepeHanbHON MUCHYHKITNN TOYEK SBIISIFOTCS:

e neruapatanus u cHmxenue OLIK: mok, cuiibHOE KpOBOTEUYEHHUE, TSKEIAs
nuapesi, OOMIbHas pBOTa;

eoCTpass WJIM XPOHHMYECKash CEpACYHO-COCYJUCTasi HEAOCTATOYHOCTH;
cHKeHne AJl Wiu HeTOCTaTOYHOCTh COKPATUTENIbHONM (PYHKIIMM MUOKapAa.

Penanbnass maromoruss comnpoBoxkaaerca Huzkod CK®  BcaeactBue
«OnokupoBaHus» Kiyooukoro @uibTpa. CTpyKTypa HE(QpOHOB HapyuleHa, H
COOTBETCTBEHHO HapyuieHa ux QyHkuus. [lpuunHamMu HapymeHus ¢GyHKIIUA
MOYEeK MOTYT
OBITh cienyroue (GopMbl MATOJIOTHU:

e ocTppic U Xpouudeckue riomepyionedppursl (I'H); mpu octpom I'H
MOBBINICHUE YPOBHS MOYEBHHBI HAOIIOMAETCS PEAKO U KPATKOBPEMEHHO; IPHU
xponndyeckoM ['H ypoBeHb MOYEBHMHBI MOKET K0JIEOAThCs, MOBBIMIASCH MPHU
00OCTpEHHH TMpoIIecca U CHUXKASACH NP €ro 3aTUXAHUU;
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® XpPOHUYECKHUE MUETOHEDPUTHI; TTOBBIILIEHUE YPOBHS MOYEBUHBI 3aBUCUT OT
BBIPAKEHHOCTU HE(POCKIIEPO3a U BOCMATUTEIBHOIO MpoIlecca B MOYKaX;

¢ HePOCKIEPO3bl, BbI3BAHHBIE OTPABICHUSIMUA TOKCUYECKUMHU BEIIECTBAMU;

e cuHApoM anurensHoro C/laBnuBanus (pa3MO3KeHHs); YPOBEHb MOUYEBUHBI
B KPOBHU OKa3bIBAETCS OYEHb BBICOKUM, UYTO OOBSICHSIETCS COUETAHUEM 3aJIEPIKKHU
BBIBE/ICHUS MOYCBUHBI C MTOBBIIICHHBIM PacajioM OCJIKOB,;

e nuabeTudeckas HedponaTus;

® TUIIEPTOHMYECKass  OOJE3Hb  CO  3JIOKAYECTBEHHBIM  TCUYCHHUEM;
® 110]1arpa;

® TUJIPOHE(PPO3, BHIPAKEHHBIN MMOJUKUCTO3, TYOEPKYJIie3 MOYKH;

® AMWIOWIHBI WM  aMWJOWIHO-JMIOUIHBIN  He(po3; TOBBIMICHUE
MOYEBHHBI B KPOBH HAOJIIOJAETCS TOJBKO Ha MO3HUX CTAIUAX 3a00JICBaHUS.

[TaTomnorus, nexaias B OCHOBE MOCTPEHAIBHBIX MEXaHHU3MOB HapYIICHUS
byHkuun mouek, mnposiBusiercss Huzkon CK® BenenctBue  OIOKMPOBaHUS
MOYEBBIBOJAIIMX MMyTeld. OHAa BO3HHMKAET MPH 3aJCP>KKE BBIICICHUS MOYM H3-32a
KaKoroinOo TPEHsITCTBUS B MOYEBBIBOASIIMX MyTAX (KaMeHb, OIYyXOJib, B
YaCTHOCTH,
aJICHOMA UJTU PaK MPeJICTaTEeIbHOM JKeTe3bl).

3HAUUTENHFHOE U MPOJAOIKUTEIHHOE MTOBBIIICHUE YPOBHS MOYEBUHBI B KPOBU
(>10,0 mMouB/1T) BCceria CBUAETENBCTBYET O MOPAXKEHUHU MOUYEK, 00Jiee yMEPEHHOE
MOBBIIIIEHNE 3TOro mnokazarens (ot 6,5 mo 10,0 MMoOb/1) ABIsIETCS TPU3HAKOM
JIPYTrOM NaTOJIOTUH.

Heo0xoammMo MOMHHTB, 9TO HOpMaJTbHASI KOHIIEHTPAINS MOYCBHUHBI B KPOBH
HE HCKJIIOYAaeT paHHeW CTaAuM T[OYEeYHOro 3a0oJeBaHHs. Y BEITUYCHHE
KOHIICHTpPAIMd MOYECBUHBI B KPOBH OTMEYACTCS TOJBKO MPU 3HAYUTEIHHOM
CHWKEeHUM (yHKIMU Touek. KoHIeHTpalusi MOYEBUHBI B KPOBU HE BBIXOAMT 3a
IPEIeIIbI HOPMBI 10
tex mop, nmoka CK® wne cranoButcs uuxe 40 mu/mun, T.e. Menee 50% ot
HOPMAJIbHOTO 3HaueHus. [Ipu pa3BUTUHM OCTPOTO TOBPEKICHUS IOYEK
KOHIIEHTpAIUsi MOYEBUHBI KPOBU HEPEIKO JOCTUTaeT OYCHb BBHICOKUX BEIUYUH —

133,2—-149,8 MMoIIB/1I.
Kpearnnun KpoBu U MOYH.

ConepmaHHe Kp€aTHHHWHA B KPOBH 310POBbLIX JHO)IGI\/'I — BCJIIMYMHA JOBOJIBHO
IMMOCTOsSAHHAA 1 MaJIO 3aBUCAIIAA OT MMTAHUA U APYT'MX BHCIIOYCUYHBIX (1)aKTOpOB.

PedepenTHBIC BeTMYMHBI COAEP/KAHUA KPEaTUHHHA B CHIBOPOTKe.

Bospacrt ConepxkaHue KpeaTHHUHA B CIBOPOTKE
MKMOJIb/JI MI/ 101
HoBopoxneHHsie 27-88 0,3-1,0
Hetu no 1-ro roma 18-35 0,2-0,4
Jetu ot 1-ro roma no 12 ner 27-62 0,3-0,7
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[ToapocTku 44-88 0,5-1,0
Bspocibie: JKEHII[HBI 62-132 0,7-1,4
MY>KUHHBI 44-97 0,5-1,1

CHmwKeHHEe YpOBHS KpeaTWHMHAa B KPOBHM HE HMEET, 3a PEAKUM
WCKITFOUCHHUEM, CYIIECTBEHHOTO 3HAYCHMs. Ero ypoBEeHb MOXKET CHWKATHCSA MPHU
OEpEeMEHHOCTH B PE3yJIbTaTe YBEIWYCHHUS SKCKPEIUU KPEAaTHHWHA TOYCYHBIMH
KaHAJIbITAMH.

[Ipu mro6oM 3a0o0yieBaHUU, COMPOBOXKIAEMOM CYIIECTBEHHBIM CHUXCHHEM
MBIIIEYHON Macchl (HampuMmep, MBIIIEYHAsS JUCTPO(dUsI), MOXKET OTMEYaThCs
MaTOJIOTMYECKOE CHUYKEHUE YPOBHS KPEATUHUHA B CHIBOPOTKE KPOBH.

Ilpuuunul nosvluienus ypoeHua KpeamuHuHa ¢ Kpoegu.

YpoBeHb KpeaTMHHHA B KPOBHU, B OTJIMYKME OT MOYEBHHBI, HE MOBBIIIACTCS
IpU CETCHCe, TpaBMax, JIMXOPAJOUYHBIX COCTOSIHUSIX, HE 3aBUCUT OT CTEIEHU
rUpaTaluyi OpraHu3Ma, MOBBIIIEHHOTO MOTPeOIeHus OeKa.

OnpeneneHrue KpeaTHHHWHA IIMPOKO MCIOJIB3YeTCd B JUArHOCTUKE H
MOHUTOpUHTE 3a0oyieBaHUN To4eK. KpeaTWHWH B MEHBbIIEH CTENeHU, YeM
MOYEBHUHA, 3aBUCUT OT YpOBHS Karaboiu3Ma, HEe peabcopOupyercss B MOYKaAX,
MO3TOMY B OONBIIECH Mepe OTpakaeT CTENEeHb HapylieHWs (QUIbTPAIMOHHOW M
BBIJICJIMTCIILHOU
byHKIHUNA TMOYeK. B OONBITMHCTBE CiTydacB TOBBIMICHWE YPOBHS KPEaTHMHHHA B
KpOBH — 3TO NPU3HAK HAPYIICHUS (PYHKITUH TTOYCK.

['uneptupeo3, akpomeraiusi, TUTAHTHU3M, CaxXapHbIM AUA0ET, KHUIIICUHAs
HEMPOXOJAUMOCTb, MBbIIIIEYHAsT IUCTPOQUS, OOIIMPHBIE OXKOTH, TAKXKE MOTYT
COTPOBOXK/IATHCSI TIOBHITIICHUEM YPOBHS KpEaTHUHHUHA B KPOBH.

Onpenenenre KOHIEHTPAIMM KPEAaTUHWHA B KPOBH M MOYE 3HAYHTEIIHHO
pacmiMpseT  JUarHOCTUYECKHE  BO3MOXKHOCTH  OICHKHA  (PYHKIIMOHAIBHOTO
COCTOSIHUSA TOYEK.

PedepeHTHBIE BeJMUYMHBI COIEPKAHUA KPEATHHNHA B MOYe.

Bospacr CoaepkaHue KpeaTHHHHA B CbIBOPOTKE
MI/(KI B CYTKH) MKMOJIb/(KI B CYTKH)

Hetu go 1-To roma 8-20 71-177
Hetu ot 1-ro roga go 12 ner 8-22 71-194
IToapocTku 8-30 71-265
B3pocbie: JKeHIUHbBI 1 11-20 97-177
MY>KUHHBI 14-26 124-230
B3pocnbie: My>KUuHBl U 800-2000 7,1-17,7

JKEHIIMHBI 600-1800 5,3-15,9

B kiuHMYeckon

IMIPAKTUKC BaKHOC

3HAYCHUC HMCCT OIIPCACIICHUC

OTHOILIEHHS KpeaTuHrHa B Mode (KM) k KkpeaTUHHHY ChIBOPOTKU KpoBH (KKp).

Knupenc snoozennozo kpeamununa (npooa Pebepza-Tapeesa).
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KoHueHTpanuss MOYEBMHBI M KpPEaTMHUHA B CHIBOPOTKE KPOBH OTPAKAET
CK® u Biousger Ha Hee, OOHAKO HE Mo3BoysieT mpsiMo uaMeputb CK®D. 3Orto
OOyCJIOBJIEHO TE€M, YTO YPOBHU 3THUX META0OJIUTOB B KPOBU HE YBEIUUYHBAIOTCS
CyIIe-CTBEHHO JI0 T€X MOp, MOKa MOYKHU HE TEPSIOT CBOIO (PYHKIMIO (0Opa30BbIBATH
nepBuYHy0 Mouy) Ha 50%. [1oaTOMy KOHIIEHTpaluu MOYEBUHBI U KpEaTMHHHA B
CBIBOPOTKE KpPOBU SIBIISIIOTCS  CINAOBIMHU  WHAMKATOpPAMH  HE3HAYUTEIbHBIX
HAPYILIECHUN
(GYHKIIMM TTOYEK Ha paHHUX CTAUSIX MOYEUHBIX 3a00eBaHuil. B cBsi3u ¢ aTuM 11s
noBellieHHs HHPopMaTtuBHOCTH OLeHKH CK® B KIMHUYECKOW IPAKTHKE
OTIPENEISIIOT KIUPEeHC KpeatnHmHa (Tipoba Pebepra—TapeeBa). Omnpenenenue
KJINpEHCa
KpEaTUHUHA TaKK€ MMEET HEKOTOPbIE HEJIOCTAaTKH, TEM HE MEHEE 3TO JAOBOJBHO
aJIC€KBATHBIM M JIOCTYIHBIM MeToA mpsiMoro udMepeHuss CK® wu crienoBaTenbHO
Oonee 4YyBCTBUTEIbHBIH U CHEUU(PUUHBIA CHOCOO JUATHOCTHKU IOYEYHOM
HEJOCTAaTOYHOCTH HAa PAaHHUX €€ CTausAX, YEM OLIEHKa COJEpKaHUS MOYEBUHBI U
KpeaTUHHHA B KpoBU. KilnpeHc kpeaTnHrHA — 3TO 00bEM I1a3Mbl KPOBU, KOTOPBIN
OUMIIAETCS OT KpPEeaTHMHHHA 3a | MUHYTY IpH NPOXOXACHUM 4Yepe3 MOoYKH. Yem
sp¢ekTuBHEE pabOTAlOT MOYKU IO OYHUIICHUIO KpPOBU OT KpeaTMHUHA U
BBIBEJICHUIO €ro c
MOYOM, TEM BBIILIE KIIUPEHC.

B Hopme knmupeHnc kpearnHuHa, uin CK®, y 310poBbIX JIt0EH KoJedieTcs
ot 80 g0 160 ms/muH, coctapisag 120 + 25 mia/MuH y MyxuuH 1 95 + 20 mi/MuH y
xeHumH. [Ipu 3a0oneBaHMsIX TOYEK BeENIMYMHY KiHMpeHca KpeatnHuHa (CKO)
OPUHATO CYUMUTATh JIOCTATOYHO KOPPEKTHBIM KPUTEPUEM OLIEHKH MacChl
JNEUCTBYIOIIMX HE(POHOB, MMapaMeTpa Ba)XXKHOTO, B TOM 4YHUCJIE C MO3ULUN
KIIMHUYECKOU
(dapmMakosoruu, NOCKOJIbKY (papMaKOKMHETHKA MHOTUX MEIMKAMEHTOB 3aBHCUT OT
BEJIMYMHBI 3TOTO NIOKA3aTEJIs.

Oo6menpunsaron metoaukon oneHku CK® ciyuT uccieqoBaHue KIHpeHca

KpEeaTHHUHA (mpoba PeGepra—Tapeesa). Kpeatunums, Oymyuun
HU3KOMOJIEKYJISIPHBIM BEIIIECTBOM, OECHPENSITCTBEHHO MPOXOAUT W3 KPOBH B
COCTaB IIEPBUYHOU

MOYH B MPOIECCe KIIyOOUKOBOM (priibTpaniuu 06€30€IKOBOM T1a3Mbl KpoBU. Takum
o0pa3oM, KOHIEHTpalMs KpeaTMHHWHa B (QuibTpare, T.e. MEPBUYHOM MoOUe,
COOTBETCTBYET €ro MIa3MaTH4YeCKOW KOHUEHTPAIMN — KOHIIEHTPALlUU KpEeaTUHHUHA
B

uccienyeMoit ceiBopoTke KpoBu (Kkp). CiaenoBatenbHO, KOJIMYECTBO KpEaTUHUHA
(MMOJIb/MHMH), TIOCTynHaromiee B (UIBTPAT, COOTBETCTBYET MPOU3BEICHUIO
KOHLIEHTpallMu KpeaTUHUHA B (UIbTpaTe HA MUHYTHBIN 00beM QuIbTparta:

Kxp x V.

Ilopsaooxk npoeedenus npoowr Pevepza—Tapeesa.

CrennanbHOM MOATOTOBKHM ManueHTa He TpeOyercs. IlanmeHT B TeueHue
CYTOK coOupaeT Mouy (BCIO BBIJICJICHHYIO MOUy 32 24 4). YTpOM OH UJET B TyaJeT.
OO6s3atensHO (pukcupyercss 3To BpeMs (HyneBoe Bpewmsi). I[lepByro yTpeHHIOO
MOPIIMIO TAIMEHT He coOupaeT (BBIIYCKaeT B YHUTa3), a coOHWpaeT Bce
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MOCJEAYIONIUE MOPIUU TOYHO JO 3TOTO K€ BPEMEHU CIIEYIONIETO AHS (3a CYTKH B
emkocTh 3 1). [lo okoHYaHUU cOOpa MOUy MEPEMEIINBAIOT, U3MEPSIOT 00bEM U
YKa3bIBalOT

€ro B HalpaBlieHUH; OkoJI0 50 MJ MOYM OTJIMBAIOT B OTIEIBHYIO TMOCYAYy H
JIOCTABJISIIOT B JJA0OpaToOpvio. YTpPOM JHS OKOHYaHUS cOOpa MOYM y TallMEHTa
oepertcs

BEHO3HAs KPOBb JIJIsl OTNPEICTICHUSI KOHIEHTPAIIMY KpeaTHHUHA.

JIns mody4YeHHs] TOUHBIX PE3YIbTATOB UYPE3BHIYANHO BaXHO MOJHOCTHIO
coOpath Mouy 3a 24 4 W yKa3aTb B HalpaBJICHUM HA HCCIEIOBAHHUE, YTO 3TO
CYTOYHast
Moua. HerpaBunbHbIN cOOp MOYM IPUBEACT K JIOKHBIM PE3yIbTaTaM.

B naGopaTopun onpenensitor koHneHTpanuio Kkp u KM nmanuenra, a Takxe
pPacCUMTHIBAIOT MHUHYTHBIM Auype3 — Jl, UCXOJsd W3 CYTOYHOTO oObeMa MOYH,
coOpanHoro namueHToMm. Hanpumep, 3a cyTku marueHT Bbiaeaua 1350 mu mMouw;
3TO
KOJIMYECTBO B MJI HEOOXOJIMMO pa3ieiuTh Ha 24 4, epeBeCHHbIE B MUHYTHI —
1440 muH; ciegoBaTeNbHO, B JAHHOM IPUMEpPE MHUHYTHBIA AUYpE3 COCTaBUII
0,94 mu/muH. Knupenc kpeamuHuna paccuumoléarom no ciedyiowel popmye:

Km
KJIUPEHC KpeaTUHUHA = ——— X /]
Kkp

[Ipoba PebGepra—TapeeBa MOXKET BBIMIOJHATHCS U 3a 00Jie€ KOPOTKUU OTPE30K
BpeMeHu (Hampumep, 3a 1-2 4). OgHako, NMpOBOJS HCCIEIOBAaHUE KIHMPEHCa
KpeaTuHHHa B 0ojiee KOPOTKHM OTpPE30K BpPEMEHH, HEOOXOJUMO YYUTHIBATh
BO3MOKHOCTh 3HAUUTEIHLHON OMUOKH TIpu cOOpe HEOOIBIIOro 00beMa MOUYHN U3-32a
HEydeTa «OCTaTOYHOM MOYM» B MOYEBOM IIy3bIpE, HHM3KOrOo JUype3a U
aHAIMTUYECKOW BapHalliu METOJa OIpeAe/ICHUs] KOHIIEHTPpAIluu KpeaTuHuHa. J1jis
MOBBINICHUS aJ€KBATHOCTU OMNpENENICHUs] KIMPEHCAa KpeaTMHUHA >KeIaTeIbHO
T00UBaTHCS

auype3a y o0cieayeMoro maiueHta B oobeMe He MeHee 1,5 mu/MuH, 4uTto obec-
MEYMBAETCS JIONOJIHUTEIBbHON HEOOJIbIION BOAHOW Harpy3koi B oObeme 12
CTaKaHOB BOJIbI.

Ilopsaook  nposeedenus  npoowvt  Peoepza—Tapeesa 3a  KopomKuii
npomexcymok epemenu. bonbHOU yTpomM MouuTcs, BeiuBaeT 200 mu1 BOIBI, U
3aTeM HaTOLIAK B COCTOSIHUM TIOJIHOTO TIOKOS COOMpaeT Moudy 3a TOYHO
OTpEENICHHOE HEeNpoAoKuTENbHOEe Bpemst (2 4). IlocepenuHe 3Toro orpeska
BpeMeHU OepyT KpoBb U3 BeHbl. [Ipu HampaBieHuu npoO B J1abOpaToOpuro s
MOJIYYCHUS] TIPAaBWIBHBIX pe3yiabTaToB ompeneneanss CK® B HampaBineHun Ha
UCCJIEIOBAaHHE OUYEHb BaYKHO YKa3aTh 32 KAKOW OTPE30K BpEMEHHU cOOpaHa Moya.

B HOopme BenmmuuHBI KIyOOUKOBOWM (prutbTparuu HamboJee HHU3KH YTPOM,
MOBBIMIAIOTCS O MAKCUMAJIbHBIX BEJIMYWH B JIHEBHBIC YAChl M1 BHOBb CHIDKAIOTCS
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BeuepoM. Y 3a0poBbiXx mtojied cHukeHne CK® mnpoucxoaut mnoja BIUSHUEM
TSKEIIOU

bu3nUecKoil Harpy3Kd M OTPHIATENIbHBIX SMOIMH; BO3pacTaeT IOCJE MUThS
KUJKOCTH U IPHEMa BBICOKOKAJIOPUUHOM TTHIILIH.

Tak kak omnpeneneHrue KIMpEHCa KPEaTHUHHHA SIBIIIETCS NPSIMBIM METOAOM
m3mepenuss CK®, ero BemuumHa cHuwxaerca npu ymeHblieHnn CKO.
YMeHbpIIEHNE BEIWYMHBI KIMPEHCA KpPEaTMHHHA 10 CPaBHEHUI0 C HOPMOU
CBUJETEIBCTBYET
O MOBpeXxAcHUM mnoyek. [Io ypOBHIO CHMIKEHHSI KIMPEHCA KPEAaTHHHMHA MOYKHO
CYJUTb O TSDKECTH MX MOPAKEHHMsI, HO HE 0 n1uarHo3e, Tak kak CK® ymensiiaercs
npu 3a00J€BaHMSIX IMOYEK pPa3HOMW JTHOJOTHMH. OTOT TMOKaszareiab — Ooee
YYBCTBUTEIbHBIA WHAUKATOP PAaHHUX CTAJANNA MOYCYHON AUCPYHKIIUH.

Ha CK® oka3piBaloT BIHsSHHE 3KcTpapeHanbHble (pakTopel. Tak, CKO
CHIJKAETCS TPU CEPACYHON U COCYUCTON HEIOCTATOYHOCTH, OOMIBHOM MOHOCE U
pBOTE, TUINOTHUPEO3€, MEXAHUYECKOM 3aTPYyJAHEHHU OTTOKAa MOYM (OIlyXOoJu
MPEACTATEIbHOM KEJE3bl), IPU MOPAXKEHUU ITeUeHU. B HayanbHON CTaquu OCTPOTo
['H camwkenne CK® mnpoucxoIut HE TOJIBKO BCIEACTBHE HapYyIICHUS
IIPOXOIUMOCTH
KJIyOOUKOBOM MeMOpaHbl, HO M B pe3ylbTaT€ CUCTEMHBIX pPAacCTPOWCTB
remonuHamMuku. Ilpu xponmdyeckom ['H cuuxenne CKO wmoxer ObITh
00yCJIOBJIEHO TaKXKe
a30TEMUYECKON PBOTOM M TIOHOCOM.

Psin nexkapcTBEHHBIX MpenapaTtoB (HapuMep, IUMETUIUH, TPUMETOIPUM)
CHI)KAeT TYOYJSIpPHYIO CEKPELUI0 KpPEaTWHHWHA, CIHOCOOCTBYS MOBBIIICHUIO €ro
KOHLIEHTPAlMd B CHIBOPOTKE KPOBU. AHTHOMOTUKHM Tpynmbl 1edamoCrHOpUHOB,
BCIIEACTBUE HWHTEPPEPEHIIMH, MPUBOJIAT K JIOKHOMOBBILIEHHOMY YPOBHIO
KpEaTUHUHA B CBIBOPOTKE.

[ToBeimenne CK® nabmrogaetcs npu xponundeckoM ['H ¢ HedpoTtuueckum
CUHAPOMOM, B paHHEH CTaJIMH THUIEPTOHUYECKOM Oosie3nu; Beicokue 1udpsl CKD
OTMEUaroTCs U npu Hedpo3ax.

Hapsiny ¢ onpenenenunem CK® B ipobde Pebepra-TapeeBa Takke o1ieHUBaOT
COCTOSIHUE KaHAJIBIIEBOM peabCcopOIK, KOTOpasi PaCCUUTHIBACTCS IO (hopMyIie:

CK® - ]I
KP= ———— x 100
CKD

B Hopme xkanambiieBas peabcopOrusi coctaBisger oT 95 mo 99%
KJIyOOUKOBOTO (hUjIbTpaTa.

KananpreBast peaGcopOI1ivsi MOKET 3HAYUTEIHHO MEHSATHCS B 3aBUCUMOCTH
oT (¢usmnonornuecknx ¢GakTopoB, cHUXKasACh A0 90% mpu BOAHOW Harpyske.
BripakeHHOE CHIDKEHHE peadcopOmuu  MPOUCXOAUT MpH  (HOPCHPOBAHHOM
IUype3e, BBI3BAHHOM MOYETOHHBIMH CpeicTBaMu. HaumOombllee CHIKCHHE
KaHaJIbIEBOU peadcopOinu HabI0gaeTcs y OOJIbHBIX HeCaxapHbIM JUA0ETOM.
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[Ipu pazmuuHbIX 3a007€BaHUSAX TOYEK MEPUOMBI (BpeMs) BO3SHUKHOBCHHUS
HapymeHus (camxenus1) CK® u kananbieBoil peabcopOuum MOTYT CYHIECTBEHHO
OTJINYATHCS, YTO UCTIOJB3YETCS /ISl OLICHKU JUHAMUKHU 3a00J1€BaHUH.

[Ipu octpeix u xponuueckux ['H, Hedpockiepozax, korgja mnepBUYHO
nopaxkaercs GuIbTP MOYEYHOTO KIIyOOUKa, KaHaJbleBas peadcopOLus CHUKACTCS
no3zxe, yeM CK®, t1.e. CK®, kak mpaBWjio, yMEHBIIIACTCI HAMHOTO PaHbIIE, YEM
MPOUCXOUT CHI)KEHHE KOHILEHTPAIMOHHOW (PYHKIMM TMOYEK M HAKOIJICHUE B
KpPOBH MOYEBUHBI UM KpeaTUHUHA. [Ipu mepBUYHBIX KIyOOUYKOBBIX MOPaKEHUAX
HEJI0OCTATOYHOCTh KOHIICHTPAITMOHHOW (PYHKITUU TIOYEK BBISBIISCTCS MPH PE3KOM
camwkeHnn CK® (npubimsutensao Ha 40-509).

[Ipu mnuenonedpuTax KaHajibleBas peadbCopOLUsa CHIXKAETCA paHbIIe
ymenblieHuss CK®. D10 o00ycinoBieHo TeM, UYTO TPU  XPOHUYECKHX
nuenoHepUTax MEPBOHAYAIBHO MOPAXKACTCAd MPEUMYIIECTBEHHO JIUCTabHBIN
OTJIe] KaHaJblleB He(PpOHA, a TOJIBKO 3aT€M TIIOMEPYIISPHBIA KIIyOOUYEK, MOATOMY
CK® ymeHbIiaeTcs 1mo3xe, 4eM KaHajblieBas peadcopOIusi.

MoueBasi KHCJIOTA.

Pepepenmnvie 3nauenus mouesoii Kuciomol 8 CblBOPOMKe:
00 14 nem: 120-320 mxmonw/n;

cmapuie 14 nem, mysxcuunst: 210—420 mxmonw/n,
arcenwyunvl: 150—350 mxmonv/m.

IHoeviuenue yposna mouegoil KUC0mMbl 8 KPOBU (2UNEPypUKeMus) MOXKET
BO3HHMKHYTh BCJIEJICTBUE M30BITOUHON MPOAYKIIMM MOUYEBOM KUCIOTHI, HAPYIIECHUS
€€ DKCKPELUHU WU COYETaHUs ITUX (PaKTOPOB.

OcHOBHBbIC  NPUYUHBI, KOTOpPble TPUBOIAT K  YBEJIHYCHHIO
KOHIEHTPALMH MOY€eBOI KMCJIOTHI B IIa3Me KPOBH.

YBeqinueHue 00pa3oBaHUsI MOUYEBOM CHukeHUe OYeYHOM IKCKPeIuu
KHCJIOTHI MOY€BOW KHUCJIOTHI
[lepBuuHOE IlepBuuHOE
VYBennuenue CUHTE3a nypuHoB: | Unnonarnueckoe
UIMonaTuyeckoe  (HEyCTaHOBJICHHOEC)
HACJIEJICTBEHHOE HapyIlIeHUE
MeTadoIM3Ma
Bropuunoe Bropuunoe
N30b1TOYHOE OCTYIUICHUE ITYPUHOB C | XpOHUUYECKasi 00JI€3Hb MOYCK.
numieit. Hapymenune metabonmzma YBenuueHne noueuyHon peadcopOrm/
ATO: YMEHBIICHUE CEKPELINMU:
® QJIKOTOJIb; ® THA3UIHBIC TUYPETUKH;
® TUIOKCHS TKAHEU. ® caJIUIMIaThl (HU3KHUE 103bI);
YBenuuenue oOMeHa HyKJIEHHOBBIX ® CBUHEII;
KHUCJIOT: ® OPraHWYEeCKHe KUCIOTHI (Harpumep,
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® 3JI0KaYeCTBEHHBIC HOBOOOPA30BaHUs; | MOJIOYHAS KUCJIOTA, B TOM YHCIIC
e 1ICOpHa3s; BCJIE/ICTBHE ITPUEMA AJTKOTOJISA)

® [IUTOTOKCUYECKUE TPEenaparshl;

® HOHU3UPYIOLIEE U3TYyUCHHE; JTydeBas
Tepanus

Omnpenenenue coaepkaHus B KPOBH MOYEBOM KHCJIOTBI UMEET OCOOEHHO
OOJBIIOE 3HAUYEHHE B JUArHOCTUKE OECCUMITOMHOM TUINEPYpUKEMHUHU (MOueBas
KHCJIOTa B KPOBU y MYXYUH — BbIlie 480 MKMOJB/J, Y >KEHIIMH — Bbime 350
MKMOJIb/JT) U CKPBITOrO pa3BUTHs nogarpudeckoil nmouyku (y 5% myxuuH). Y 5-
10% OonbHBIX ¢ OECCUMIITOMHOM THUIEPYpUKEMHUEH BO3HHKAET OCTPBIN
nogarpuueckuit aptput. [Ilpumepno y 25% mnamueHToB ¢ CUMOTOMaMHU IMOJArpPbl
OOHapyXUBAIOT KaMHU MOYEBOU KUCIOTHI U 25% MaIlMEHTOB C KAMHSIMU MOYEBOI
KHMCJIOTBl CTPaJalT Mojarpou. [umepypukemMus y TMAaIMEHTOB C MOJArpou
HETMOCTOSIHHA,

MOXET HOCUTh BOJIHOOOpa3HbI xapaktep. [lepronuuecku cojiepaHue MOYEBOU
KHUCJIOTBI MOKET CHIKATHCSl 10 HOPMaJIbHBIX ITU(DpP, OJTHAKO YaCcTO HaOJIOAaeTCs
MOBbINIEHUE B 3—4 pa3a Mo CpaBHEHUIO C HOPMOH.

Bo Bpemsi octporo mpucryna mnogarpbl y 39-42% mnanueHTOB ypOBEHb
MOYEBOM KHCIIOTHI B CBIBOPOTKE KPOBH CHMXKAETCSA JO HOPMAJIbHBIX 3HAYCHUHU.
[TosToMy OpH HOPMAJIBHBIX 3HAYEHUSX MOYEBOM KHUCJIOTHI TaKUM IMalMEeHTaM
HEO0OXOJMMO TOBTOPUThH aHANU3bl KPOBH 4Hepe3 3—5 CyTOK mocjie KyNMUpOBaHUS
MPUCTYTIA JUISl IOTyYEHUS OObEKTUBHBIX BEJIMUYMH KOHIIEHTPAIIUU ATOM KUCIOTHI.

J171s1 ToJTy4eHHUsI TOUYHBIX JAaHHBIX O COAEP>KAHUU MOYEBOM KUCJIOTHI B KPOBH,
HauOoJsiee aJIeKBaTHO OTPAKAIOIIUX YPOBEHb DHJAOTEHHOI0 00pa3oBaHUs MOYEBOM
KHCJIOThI, HEOOXOAMMO B TEYeHHE 3 JHEW TMepe] HUCCIEeIOBAaHMEM Ha3HayaTh
MalnreHTaM MaJlOMypPUHOBYIO JUETY.

CHujiceHue ypoena Mo4egoll KUCI0mbl B KPOBU BCTPEUYAETCS PEIKO, B
OCHOBHOM TIPU BPOKJICHHBIX HApYIICHUSAX MeTa0onu3Ma (reHeTuueckue nedeKTh
cuHTe3a (EPMEHTOB, YYACTBYIOIIUX B OOpa30BAaHMU MOYEBOM KHCJIOTHI) U
nedexrax peabcopOIMM  MOYEBOM  KHUCIOTBI B IIOYEYHBIX  KaHAJbIIaX.
['unoypukemMus  HaOJMIOJAETCSs TPU  BPOXKIEHHOM  jaeduiure  ¢depMmeHTa
KCAaHTUHOKCHUAA3bl (KaTaJU3UPYeT MPEBpPAIICHUE THUIOKCAHTHHA B KCAHTUH U
KCaHTHHA B MOYEBYIO KHCIIOTY),
KOTOPBIH COMPOBOXKIAETCA KCaHTUHypuen. Tsokenple 3a00ieBaHUs TCUYCHH,
MOpaXeHUsI TMOYEYHBIX KaHAIbLEB (Hampumep, cuUHApoM DaHKOHU), TpPUEM
aJUIOITyPUHOJIA IPUBOJIAT K CHHYKEHUIO YPOBHS MOYEBOM KHUCJIOTHI B KPOBH.

I'omomucTenH.
Peghepenmnvie senuuunvl codepocanus 20MOyUCmMeUuHa 8 CblBOPOMKeE
COCMABIAIOM. V HCeHWUH — D—1 2 MKMOIb/, Y MYAHCHUH — D5—15 mrxmonv/n.

Bbicokue ypOBHM T'OMOLIMCTEMHA CIYKaT BaXXHEUIIUM (akTopoM,
ONPENEISIONMM PUCK pa3BUTHUS paHHEro arepockiepo3a H  TpomOo3a.
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['unepromonucrennemusi Bctpeuyaetcss y 13—47% 6onbabix UBC. IlosTomy B
HACTOSIIIIee BpeMsl OIpe/ieSIieHne TOMOIIMCTENHA B CHIBOPOTKE KPOBHU UCIIONB3YETCS
B KauecTBe Mapkepa nporHosa ucxoja MBC. Bricokue ypoBHU TOMOIIUCTEMHA Y
o0onpHbIX WMBC — yeTkWe NpeIBECTHUKU OCTPHIX SBICHUH, KOTOpPHIE MOTYT
OpUBECTH K JeTalbHOMY  ucxonay. [lo  cTemeHM — BBIPaKEHHOCTH
TUIEProOMOLIMCTEUHEMHIO
JIEJISAT Ha JIETKYIO — YPOBEHb TOMOIIUCTeNHA — 15—25 MKMOJIB/J1, YMEpEHHYIO — 25—
50 mxmonb/n U Tkenyilo — 50-500 mxmonw/n. Y GompHbix UBC ¢ ypoBHEM
TOMOITUCTEHHA B KpOBU HIKE 10 MKMOJIB/JT CTEHO3 KOPOHAPHBIX apTepuil OOBIYHO
menee 50%, npu ypoae 10—15 Mxmons/1 — 80%, Beimre 15 Mxmois/m — 90%.
BposxnenHasi roMOUMCTUHYPHUS TPEACTABIAET COOOM MOHOTEHHBIA AE(PEKT
MeTabonusma, 00yCIIOBICHHBIN nepUIUTOM METHIICH-
terparupodonarpenykraspl.  [lamyeHTsl ¢ TakuM ~ JOBOJIBHO  PEAKUM
3aboneBanueM (1 wHa 200 000 HOBOPOXKIEHHBIX) OOBIYHO CTPATAIOT TSHKEION
3aJIep’)KKOM YMCTBEHHOI'O Pa3BUTHs, MATOJIOTHEN CKEJleTa U paHHUM pa3BUTUEM
aTepoCKIepoTHUYecKoil  Oosie3HH. B chIBOpOoTKE  KpOBHM  KOHIIEHTpaIUs
TOMOIIMCTENHA 0UY€Hb BbICOKast — OT 50 10 500 MKMOJIB/ 1.
['unepromouycrenHeMusi BCTpEYaeTcsi Kak OAHO U3  MPOSBICHUH
HEOIJIJACTUUECKOI0 IMpoliecca, B YACTHOCTU TMPU pake MOJIOYHOM IKelle3bl,
SUYHUKOB u
MOKEITYJOYHOM KeJe3bl, OCTPOM JTUM(POOIACTHOM JIeHKO3€e. YBEIMUCHUE YPOBHS
TOMOITUCTEMHAa B CBIBOPOTKE KPOBH MOXKET OTMEYaThCid MpPH THUIOTHUPEO3E,
TSDKEJIOM TEYEHUHM I[ICOpHas3a, JJIMTENbHOM INpHEME IMpEenapaTroB TEOPUILIMHA,
ACTPOrEHCOJIEPKAIUX ~ KOHTPALENITUBOB, IIUTOCTATUKOB  (METOTpeKcaT) |
POTUBOAIUJIENTUYECKUX TpenapaToB ((HEeHUTOMH, KapOaMas3enuH), BCIEICTBUE
HapYIICHUS
MeTabonM3Ma U BcachblBaHUS BUTaMuHa B12 11 posreBoi KUCTIOTHI.

HMccnenoBanue noxkasaresied yrjaeBoJHOro ooMeHa.
I'1r0x03a KPOBM U MOYH.

KoHniienTpanus riroko3sl B CBIBOPOTKE KpoBH NpuMepHO Ha 11-14% Beiie,
YyeM B LEJbHOM KpPOBH, M3-3a Pa3BEJCHUs PACTBOPEHHOW B IUIa3Me TJIFOKO3BI
dhopMEeHHBIMU 3JIEMEHTaMU KpPOBH. KonuenTparus TJTFOKO3BI B
rerapuHU3UPOBAHHON
miasMe Ha 5% HWKEe CoIep)kaHud TIIIOKO3bl B CBHIBOPOTKE. BciencTtBue
YTUJIM3AIMU TJIOKO3bl B TKAHAX II€JIbHAsT BEHO3HAsi KPOBb COJICPKUT MEHBIIIE
[JIFOKO3BI, 4YeM KalmwUisipHas KpoBb W3 Maiblia (HaTomiak mnpumepHo Ha 0,1
MMOJIB/JI, rocie
npuema numm — Ha 15-20%, Oosnbinas pa3HuIla MOXKET OBITh Y TAIUEHTOB C
HapylUIeHUSIMA MUKPOUUPKYJISLIUK, HAPUMED MPH IIOKE).

PedepenTHbIe mpeaeibl IJIIOKO3bI.
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Bospacr I'n1oko3a cHIBOPOTKH I'1oko03a neJbHOM
KPOBH (KanUJISIPHO) KPOBH
MMOJIb/J MMOJIb/J1
HoBoposxieHHbie 2,8-44 2,4-41
Hetn 3,9-5,8 3,3-5,5
B3pocnbie 4,0-6,1 3,3-5,5

OmnpeneneHre ypoBHS TJIIOKO3bI B KIIMHUYECKOW TMPAKTHUKE HMCIOIB3YETCS
TUTSL CTICTYIOIIHX TIeJIeH:

® IMarHOCTUKA W MOHUTOPUHTA CaxapHOTo auabera, nuadeTa OepeMEHHBIX,
HapYIIEHUS TOJICPAHTHOCTH K TITIOKO3E;

® BHISIBJIICHHUST W MOHWUTOPWHTA HApYIICHUH YTJIEBOAHOTO OOMEHa TIpH
HEJIOCTAaTOYHOCTH HAJMIOYEYHUKOB, Tumnodusa, 3a00JEBaHUSIX IEUCHHU, CEIICHUCE,
II0KE u
JIPYTUX KPUTHUECKUX COCTOSHUSIX;

® CKpUHUHT HAPYIICHWHA YTJIEBOAHOTO OOMEHA B TpyNIax pUCKa Pa3BUTHS
caxapHoro nuadera (OKUpEHHE, BO3pacT crapuie 45 neT, caxapHblii nuabdet 1-ro
THUTIA B CEMEMHOM aHaMHe3e);

o muddepeHInaTbHON TUATHOCTUKN KOMBI (THIO- U TUIEPTIIMKEMUYECKOM ).

Yeenuuenue konyenmpayuu 2nwko3vl (2unepziukemuio) 6vi3v16ar0m:

e yMepeHHas (pu3nyecKkas Harpy3Ka;

® YMOIMOHAILHBIN CTpecc, 00b;

® caxapHbIii 11aber;

® YBEIIMYECHUE MPOAYKIIUU TUTNIEPTIIMKEMHYECKUX TOPMOHOB
(peoxpomoniuToMa, THUPEOTOKCHUKO3, aKpOMETayus, THUTaHTU3M, CHHAPOM
Kymunra);

® CHIDKCHHE TMPOJIYKIMU WHCYJIWHA TMpU 3a00JIEBAHMSIX TOJKEITYJOUYHON
xKene3bl (OCTPhIi M XPOHUYECKUW IMAHKPEATHT, OIYyXOJH TMOJKETyT0YHON
KeJe3bl);

® TpaBMa, OIyXOJIM, OIEPallMOHHbIC TMOBPEXKJICHUSI TOJOBHOIO MO3ra,
KPOBOUBJIUSIHUE B MO3T.

Ymenvwmenue Konuenmpauyuu (zunoanuxemulo) ebl3blearom:

® 1Iepe03UPOBKA TUTMOTJIMKEMHUYECKUX Mpenaparos, WHCYJINHA;
® MIOBBIIICHUE TMPOAYKIIMU HWHCYJIMHA (aJeHOMa WM KapluuHOMa [3-KJIETOK
OCTpOBKOB JlaHrepranca — MHCYJMHOMA);

® CHI)KEHHE IPOAYKIUU TUNEPTIIMKEMUYECKUX TOPMOHOB
(HemOCTaTOYHOCTh O-KJIETOK OCTPOBKOB JlaHrepranca, 00je3Hb AIHMCOHA,
aJpEHOTCHUTAIIBHBIA CUHAPOM, THIIOMUTYUTAPU3M, TUIIOTUPEO3);

® OCNa0JICHHE TJIMKOTCHHOW (DYHKIIMM TICYEHH TPU IUPPO3E, TIHKETBIX
renaTuTax pa3HOW STHOJIOTMHM, NEPBUYHOM pake I[€YEHH, TeMOXPOMAaTo3e,
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AJIKOTOJIBHOU
MHTOKCHKAIUH;

e pepmentonatun  (Oone3np  ['mpke, rajmakTo3emMusi,  HapyuIeHHas
TOJIEPAHTHOCTH K (PPYKTO3€);

® JJIUTENILHOE T'0JI0/IaHuE;

® CHHJIpOM MababcopOIuy;

® UHTEHCUBHAs (hU3MUECKas Harpy3Ka;

® JINXOPAIOYHbIE COCTOSHHUS.

JluarHocTu4ecKkre KPUTEPUH CAXapPHOro Auadera W JAPYrux KaTeropui
runepriimKeMmuu, pekomenaosanabsie BO3 (1999).

JAnaruo3 MomeHT IesbHasi KPOBb Ilnazma
B3ATHA Benosznaa | Kanunnapuasn BEHO3HOM
npoobI KPOBH

Haromak 3,3-55 3,3-55 40-6,1
Hopwma UYepes 2 4 mocie <6,7 <7,8 <7,8
Harpy3ku
TIIFOKO030H1
Hapymenne Hatomax <6,1 <6,1 <7,0
TOJIEPAHTHOCTH
P Hepes 2 u nocne | >6,7u<10,0 | >7,8u<ll,l1 >7.8u<l11,1
K TJIFOKO3€ Harpy3Ki
[JIFOKO301
CaxapHbIi Haromak >6,1 >6,1 >7,0
nader
A Uepez 2 4 mocie >10,0 >11,1 >11,1
Harpy3Ku

TJIFOKO301

I'10x03a B Moue.

Pepepenmnvie npeoenvi: menee 0,08 mmonv/cymku  (borvuiuncmeo
mecmcucmem — He4y8CMEUMeNbHbl K  MAKOU  KOHYeHmpayuu U  0arom
ompuyamenvbHull

pe3ynomam,).
Onpeodenenue 2110K03bl 6 MOYE UCNOIL3YEMCA 018 C1eOYIOULUX Uelell:
® MOHHTOPMHTA  caxapHOTO  jJuabeTa  OCpEeMEHHBIX,  HapYIICHUS

TOJIEPAHTHOCTH K TITHOKO3€E;

® IMAarHOCTUKA W MOHUTOPHMHTA TMOYEHYHOro auadeTa, MaTOJOTHH TOYEK C
HapylIeHUEM KaHaJIbIeBOU peadcopOuu.

C Mou0ii TIII0K03a B HOPME HE BBIBOJIUTCS, MOCKOJIBKY MOCe GUIBTPAINA B
MOYEUYHBIX KIyOOUKaxX TMOJHOCTBIO peadcopOupyercss B MPOKCUMATbHBIX
ka"anpiax. [lpu runeprivkemun Bbime 9—10 MMOnb/n (MOYEHHBIA MOPOT IS
TJIFOKO3BI)
pa3BUBAETCs TIIOKO3ypHus. [IroKko3ypusi HE  SBISETCS JIMATHOCTHYECKUM
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KpUTEPUEM CaxapHOTo AuadeTa, MOCKOIbKY 3KCKPEIHsl TIFOKO3bI C MOYOIl 3aBUCUT
HE TOJBKO OT YPOBHS INIMKEMHUH, OTpakalolleld WHCYJSPHYIO (YHKIHIO, HO U OT
(YHKIMOHMPOBAaHUS  TMOYEK —  CHOCOOHOCTM  TOYEYHBIX  KaHAJbILIEB
peabcopObUpoBaTh TIIOKO3Y, CKOPOCTH KITyOOUKOBOH (uiibTparuu. [ moko3ypus Ha
(oHE HOPMOTTIMKEMHUH MOXKET Pa3BHBATHCS MPU HEKOTOPBIX 3a00JIeBaHUSIX MOYEK
U3-32 CHIDKEHHMsI T[I0Y€YHOTO TIOpora, a Takke BO BpeMs HOPMAJIbHOM
OepeMEeHHOCTH U332 TOro, 4YTO (PU3UOJOTHYECKOE IOBBIIICHHE KIyOOUKOBOMH
bunbTpany HeaaeKkBaTHO abCOPOIMOHHON crmocoOHOCTH KaHanmbleB. OAHUM U3
KpUTEpUEB KOMIICHCALIUN CaxapHOTo auabera 2-To TUIIA SIBISIETCSA arjlOKO3ypHs,
npu caxapHoM Jauabere 1-ro Tuma JomyckaeTcs moTeps rioko3sl ¢ Mouoit 20-30
r/cyT. Ilpu nuabe-TH4ecKOM TIOMEPYIOCKIEPO3€ MOYEUHBIM MOPOT AJS TIIFOKO3BI
BO3pacTaeT, MOITOMY TIUIIOKO3ypUsi HE pPa3BUBAETCA JaXke MPH BBIPAKCHHON
TUMEPTIINKEMHUN.

Yeenuuenue sxckpeyuu 2n1oko3ul (2110K03ypus) céA3aHo:

® C TUNEPIIIMKEMHUEH MPU caxapHOM auabeTe, TMIEPTHPEO3e, CTEPOUTHOM
nuadere, cunapome Kymmnra, peoxpomorurome, 3a001€BaHUAX 110/ IKEITYJOUHON
KEJe3bl U IPYTUX COCTOSHUSX;

®CO  CHWXEHMEM  [OYEYHOro  mopora  Juisi  TJIOKO3bl  MpH
TyOyJIOMHTEPCTULIMATIBHBIX MOPaXKEHUSAX MMOYEK JHOOOW 3THOJIOIMH, BPOXKIECHHBIX

TyOynonaTusx.
Ha ypoBeHb Ti1t0k036I B MOU€ OKA3bIBAET BIUSHUE (B CTOPOHY MOBBIIICHMUS)
npuemM TIIFOKOKOPTHUKOUJIOB, HECTEPOUTHBIX IPOTHUBOBOCIIATIUTEIBHBIX

IIPENapaToB, HEKOTOPBIX TNYPETHKOB.
K Tectam, KOTOpble HCHOIB3YIOTCA B JIMATHOCTUKE M MOHHUTOPHUHIE

NATOJOTUM  YIJIEBOJHOTO  OOMEHA,  OTHOCATCS  ONPEAEIIEHUE  YPOBHSA

IIMKO3UJIMPOBAHHOTO

remMorjio0uHa, (pyKTo3aMuHa, a Takke anp0ymMMHa B Moye (TecT Ha

MUKPOaTbOYMUHEMHIO).

I'IuKo3MIMpOBaAHHBIM reMOTJI00MH.

['muko3unupoBaHHbIl (WM TIMKUpOBaHHBIN) Temoriodun (HbAlc)
oOpa3zyeTcsi B pe3ysibTare He(hepMEHTATUBHON pPEaKIUd MEXIy TeMOTJIO0NHOM A,
COJIep KAIIUMCSI B OQPUTPOIIMTAX, U TIIOKO30M CHIBOPOTKH KpoBH. 111 onpeenenus
ypoBHst HbA1 HeoOxonuma 1ienibHasi BEHO3HAS! KPOBB, B3ATAsl C AHTUKOATYJITHTOM.

Peghepenmnuvie eenuuunvr cooeporcanus HbAlc 6 kposu cocmagnaiom 4,0—
5,2% om obwezo cemocnodbuna.

CreneHb TIJIMKO3WIMPOBAHUS TreMorjioOMHa (a, CJIeIOBaTelIbHO, €ro
KOHIICHTpAIUs1) 3aBUCUT OT KOHIICHTPAIIUHU TIFOKO3bI B KPOBH U OT JJIUTEILHOCTH
KOHTAKTa TJIIOKO3bl C TEMOIVIOOMHOM (CpOKa >KM3HU APUTPOIUTA). DPUTPOLIMTHI,
[IUPKYJIMPYIONTUE B KPOBH, UMCIOT Pa3HBIA BO3PACT, MOITOMY JUISl YCPEITHCHHOU
XapaKTEPUCTHUKNA YPOBHS CBSI3aHHOH C HHMH TJIIOKO3BI OPHCHTHPYIOTCS Ha
MOJYyNEPUO ] KU3HU HpUTpouuToB — 60 cyTr. CyliecTBYIOT TpW BapuaHTa
TJIMKO3WJIHPOBAHHOTO
remoryioonna: HbAla, HbAlb, HbAlc, Ho Toipko BapuanT HbA1c¢ konmmaecTBeHHO
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npeobiagaer U JaeT 0oJjee TECHYI0 KOPPENSIHMIO CO CTEMEeHbIO BBIPAKEHHOCTHU
caxapHoro auabera.

HccnegoBanne KOHLEHTpAIMU TJIIOKO3bl B KPOBU HEIOCTATOYHO IS
3¢ (HEKTUBHOIO MOHUTOPHUHTA JICUEHUs] caxapHoro nuadera. OmnpenenuB ypoBeHb
TJIFOKO3bI B KPOBHU, MOKHO OLIEHUTh TEKYIIHHA (CHIOMUHYTHBIN) YPOBEHB TJIIOKO3bI,
KOTOPBIM MOKET 3aBUCETh OT: 1) mpuemMa (Ui HenpureMa) MUy, 2) ee cocTaBa, 3)
bu3MYEeCKUX HArpy30K M HMX HHTEHCHUBHOCTH, 4) 3MOIMOHAIBHOTO COCTOSHHS
nmanyeHTa, 5) BpeMeHHu CyTok. [loaTomMy mpu HCCIETOBaHMHM TOJBKO TEKYIIIETO
YpOBHS
TJTFOKO3bI B KPOBH BBICOKA BEPOSTHOCThH TOTO, UTO €€ 3HAUCHUS HE OyayT OTpaKaTh
JCHCTBUTENBHYIO CTENEeHb KOMIICHCALIMM CaxapHOro auadera, a 3TO MOXKET
npuBeCTH JHOO K TIEPEAO3MPOBKE JIEKAPCTBEHHBIX TMIPEMapaToB, JHOO K
HEOIPABJAHHOMY YMEHBIICHHIO a03upoBKU. llenHocTs onpenenenuss HbAlc
COCTOUT B TOM,
YTO OH XapaKTepU3yeT CPEIHUN YPOBEHb TJIIOKO3bI B KPOBH Ha MPOTSKEHUU
JUTUTEIIBHOTO TIPOMEXYTKA BPEMEHH, T.€. JCHCTBUTEIBHYIO CTEIIEHb KOMIICHCAIIUU
caxapHoro auabera Ha MPOTSHKEHUU MOCIETHUX 1—2 MecsIeB.

B uenom omnpeneneaue HbAlc nmaer ycpeaHeHHOE, WHTErPUPOBAHHOE
npejcTaBlieHne 00 ypoBHE TIIMKEMHH MPHU Bcex popMax caxapHoro auadera.

B3aumocBa3b MEKAY KOHIECHTPAUUAMHA I'VIIOKO3bl B KPOBH U YPOBHEM
HbAlc.

Yposens HbAlc KoHueHTpauus rjioKo3bl B KPOBH
MMOJIB/J1 MI/ 11
4,0 2,6 50
5,0 4,7 80
6,0 6,3 115
7,0 8,2 150
8,0 10,0 180
9,0 11,9 215
10,0 13,7 250
11,0 15,6 280
12,0 17,4 315
13,0 19,3 350
14,0 21,1 380

Pesynbratel uccnenoBanus HbA 1c onieHuBarot cienyronum oopazom: 4—6%
CBUJIETEIIHCTBYET O XOPOIIEH KOMIICHCAIINH CaxapHOro auadeTa B mocienuue 1-2
mecsama, 6,2-7,5% —  yIOBJIETBOPUTENBHBIA YpOBEHb, BbIIe 7,5% —
HEY/IOBJIETBOPUTEIbHBIN  ypoBeHb. Jlns omeHku 3PGEeKTUBHOCTH — JICUCHUS
1esecoo0pa3Ho MOBTOPUTH MCCIIeIOBaHUE Yepe3 2—3 Mec.
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VYpoBenp HbAlc He 3aBUCHUT OT BpeMEHH CYTOK, (PM3MUYECKHUX HArpy30K,
npueMa [MUINM, HA3HAYCHHBIX JICKAPCTBEHHBIX CPEICTB, SMOIMOHAIBHOTO
COCTOSIHUS TTaLlUEHTA.

JloxxHble cHIDKeHHbIE 3HaYeHus HbAlc mMeroT Mecto mpu ypeMmuu, OCTPhIX
U XPOHUYECKHX TEeMOpparusx, a TakkKe IPU COCTOSHHUSIX C YMEHbIICHHEM
JUTUTEIIEHOCTH JKU3HU SPUTPOLIUTOB (HApUMep, IPH FeMOJIUTUIECKON aHEMUH ).

DpyKTO3aMHH.

Peghepenmnvie senuuunvl codepyxcanus @GpykmozamuHa 6 cCbi@OpOMKe —
205-285 mxmonw/n.

OpyKTO3aMHUH IPEICTABIISIET cobOon IIPOIYKT HEOOPaTUMOTO
TJIMKO3WJIMPOBAHUS O€NKOB TUIa3Mbl KpoBU. CTENEHb INIMKO3WIMPOBAHUS OEIKOB
IJ1a3Mbl 3aBUCUT OT KOHIIEHTPAIMU TJFOKO3bl B KPOBU U JJIUTEIBHOCTU MEPHOJIA
noJjypacraja
6enkoB. KonndecTBo ¢pykTO3aMUHA B KPOBH CITYXKHUT XOPOIIUM MOKa3aTeaeM sl
PETPOCIIEKTUBHOTO KOHTPOJIS 3@ COIEPKAHUEM TIIFOKO3bl B KPOBH Y IALIUEHTOB C
caxapHbIM JMa0€TOM M TO3BOJIIET OLEHUBATh 3(P(PEKTUBHOCTH MPOBOIUMOTO
JedeHuss 0e3 OTArOUaromiero OOJBHOTO €XEAHEBHOIO KOHTPOJS 3a YPOBHEM
TJIMKEMHUU B KPOBH.

B otimnune ot HbAlc, ¢ppykTo3aMuH oTpa)xkaeT CpeJHUN YPOBEHb IITIOKO3BI
B KpOBHU 3a 2-3 HEN. 10 U3MEpPEHHUs. DTO 0OYCJIOBICHO NEPHOJOM IMOJypachaa
TJIMKO3WIMPOBAHHBIX OEJIKOB, NIl albOymMuHa OH cocTaBiisieT 20 qHEel, Tora Kak
JUTSL TEMOTJIOOMHA OH OTPEAENICH IIUTENbHOCThIO MOJIypacnaaa 3puTpouuToB (60
nuer). Ilpu oleHke pe3ynbTaToB MCCIENOBaHUA (PYKTO3aMUHA KaK KpUTEpHs
KOMITEHCAIIMH CaXxapHOoro Auadera, CUUTAaIOT, YTO MPU COAEPKaHUU €r0 B KPOBH OT
280 mo 320 MKMOJIB/JT KOMIIEHCAITUS YAOBIETBOPUTEIbHAS, BbIlIe 320 MKMOJIB/T —
JEKOMITEHCALIHS.

AJIbOYMHH B MOYe (MHKPOAJIbLOYMUHYPHA).

MukpoanbOyMuHypusi — 3TO  JKCKpeuus aip0yMHHa C  MOYOH,
MPEBBIMIAIONIAST  JAOMYCTUMBbIE HOpPMAaJIbHBIE 3HAUYEHHS, HO HE JIOCTUTAIOIIas
CTETICHU MPOTeHHYpUHU. B HOpMe sKckpeTupyeTcs He Oosee 30 mMr aipOymMuHa B
CYTKH, YTO DKBHBAJICHTHO KOHIICHTpAIlMU alhOyMHuHa B Moue MeHee 20 Mr/i mpu
ee pa3zoBOM
aHanu3e. llpu TOABICHUU TIPOTEHHYPHHM DOKCKPEIHUsS albOyMHHA C MOYOH
npeBbimaer 300 wmr/cyr. IlosToMy namama3oH KoJjeOaHUW KOHIICHTpAIUU
anpOyMHuHa B
Mo4Y€e TIpu MUKpoanbOymunypuu coctasisieT oT 30 mo 300 mr/cyt wiu ot 20 10
200 MKr/MUH.

HccnenoBanne Ha MHUKPOATBOYMHUHYPHUIO HCIOIB3YIOT JJIsI CKPUHHUHTA
MOPKEHUS TOYEeK M HEOOXOAMMOCTH JICUCHMsI TUa0ETHYEeCKOW HedpomaTuu.
CBOEBpEeMEHHOE Hayayio Je4eHHs] HepOIaTUuu CYIIECTBEHHO CHUKAET 3aTpaThl U
YJIy4IIIaeT MPOTHO3 B OTHOIICHUM PAa3BUTHS MOYEUYHOM HejoctarodHocTu. Ecim B
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CYTOYHOM MoOY€ KOHIIEHTpamusi anbOymMuHa Beime 30 Mr W OTH 3HAYCHHUS
MOBTOPSAIOTCSI HECKOJIBKO pa3, HEOOXOIUMO MPOBOJIUTH JEUECHHE, TaK KaK JIaHHbIE
M3MEHEHUS XapaKTepHBI JJIs HAYMHAIoIIEeCs quabeTruueckoil HepponaTuu.

Knaccupuxanust BUI0B aib0yMHUHYPHUH.

Bun JKCKpenus aJb0YMHUHA ¢ MO10ii Konuenrpauus
aJIbOYyMHMHYPHH Ilpn onnopasosom aJb0yMHHa B
coope MouM (YTpeHHSS 3a cyTku, Mr
TMOpuys), MKI/MUH Moue Mr/J1
HopMmoans0ymunypust Menee 20 Menee 30 Menee 20
Mukpoaas0yMuHypust 20-200 30-300 20-200
MakpoanbOyMuHypus bosee 200 bosee 300 bonee 200

B HacTtosmee BpeMs TecT Ha MHKPOAIbOYMHUHYPHIO HEOOXOAUMO
paccmaTpuBaTh Kak IIOKa3aTelb OLEHKM (PYHKIMU IJJa3MaTHYECKHMX MeMOpaH
BBICOKOU((HEepeHIMPOBAHHBIX KJIETOK. B HOpMe oOTpHIaTeNbHO 3apsKEHHBIN
aIbOyMUH HE TPOXOAUT Yepe3 IIIOMEPYISIPHBIM (PUIBTP IMOYEK, MPEXIE BCETO
BCJIEJCTBUE HAJU4YMsI BBICOKOTO OTPULATENBHOIO 3apsia Ha MOBEPXHOCTH
AMUTETHAIBHBIX
KJIETOK. OTOT 3apsAl OOYCJHOBIEH CTPYKTypod (HochonunuaoB KIETOYHBIX
MeMOpaH. CHWIKEHHE KOJMYECTBA JBOWMHBIX CBSI3€M B AaIlMJIBHBIX OCTaTKax
dbochonmunuIoB yMEHbLIAET OTPULATEIbHBIM 3apsa, M albOyMUH HAYMHAET
(GuabTpOBaTHCS B MEPBUYHYI0 MOYY B MOBBILIEHHOM KojJHMuecTBe. Bce 3TH
VU3MEHEHUS BO3HHUKAIOT
OpU Pa3BUTHH aTEPOCKIEPO3a, MO3TOMY MHUKPOAIbOyMUHYpHUs HaONIoAaercs y
NAIMeHTOB C T'€HETUYECKUMHU (popMamMH AUCIUNONPOTEUHEMUH, y MALUEHTOB C
UBC, sccennmanbHoi runeprensuei, y 10% mpakTrudecku 340pOBBIX JOJAEH MpU
CKPUHUHIOBBIX MCCJIEJIOBAHMIX M Y MALMEHTOB C HAPYLIEHUEM TOJIEPAHTHOCTH K
rimoko3e. Tak Kak HM3MEHEHUE CTPYKTYpbl (QochonunuaoB miaa3zMaTHYeCKUX
MeMOpaH
BBICOKOIM(P(GEPEHIIUPOBAHHBIX KJIETOK pa3BUBAETCS MpU aTEPOCKIEpO3e U
HEMEJUICHHO  CKa3blBaeTcd Ha  3apsaae MemOpaH, MHKpPOaIbOyMUHYpPHS
MpEACTaBIIAECT CO0OM TECT paHHEro OIpeeeHus 3a00IeBaHus.

KoneuHblii ypoBeHb 3HAHUIA.

1. B cblieopomke Kpoeu é omauyue om niaazmvl OMCYmMcCHeyem:
1)  ¢dubpuHOreH

2)  anbOymuH

3)  KOMIUIEMEHT

4)  KaJJIMKpEeuH

5)  aHTUTpOMOUH
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2.

4.

Ilonamue «abcopoyusn» é pomomempuu u0eHMUYHO HOHAMUIO:
OTpaxeHUe

MPOIyCKaHKE

paccerBaHue

ONTHUYECKas MIOTHOCTh

TyIICHHUE

Buoxumuueckue ananuzamoput nozeonaiom:
MOBBICUTH IPOU3BOJUTENBHOCTh PA0OTHI B JIA0OPATOPUHU
IPOBOJUTH UCCIEN0BAHNS KHUHETUYECKUMH METOAaMU
pacCIIMPUTh JTUANIa30H UCCIEI0BAHUM

BBITIOJIHATH CJIOKHBIE BUJIbI AaHATTU30B
BCE_IIEPEUYHCIICHHOE

K memooam cpounoit nabopamopnoii OuacHocmuku cieoyem

omnecmu onpeOeﬂeHue:

1)
2)
3)
4)
5)

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

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

7.

aKTUBHOCTH KHCJION (pocdaTasbl
OeNKOBBIX (paKiui
OITYXOJIEBBIX MapKEPOB

OOLIEro XoJecTepruHa
OmMpyOrHa Y HOBOPOIKJIEHHBIX

Ycunuearom anabonuszm oenxoes:
TUPOKCUH

TITFOKOKOPTHKOMTBI

CTT', nonoBbie TOPMOHBI
UHCYJIUH

rapaTropMoH

K o6enxam nnazmvt omuocam
KEpaTUHBI

DJIACTUH

TJI00YJIUHBI
CKJIEPOTIPOTECUHBI

KOJIJ1are€Hbl

Onpeoenenue anvgha-pemonpomeuna umeem OUAZHOCMUYECKOE

3HavueHnue npu:

1)
2)
3)
4)
5)

9XMHOKOKKO3€ TeUEeHU
MIEPBUYHOM paKe MeYCHU
MH(EKIIMOHHOM T'eIIaTUTe

4 paxe xkemyaka

5 ocnoxHeHHOM MHpapKTEe MUOKapaa
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8. K knemkam, npooyyupyrouwium 2amma-2100yaunvl, OMHOCAMCA:
1)  1Ia3MaTUYecKHe KICTKH

2) MOHOILIUTHI

3)  0Gazoduisl

4)  makpodaru

5)  TpomMOOLKUTHI

9.  @uoépunozen cnusxcaemcs 6 Kposu npu:
1)  undapkre MUOKapaa

2)  Ouppo3e MeYeHU

3)  peBMaTH3Me

4)  ypemun

5)  ocTpom BocHaJeHUU

10. Ilapanpomeunst nosasnawomcsa é Kpoeu npu:
1)  6one3nu BanbaeHnctpema

2)  Muenome

3)  0oJIe3HU TSIKEIBIX IeTei

4)  0OJIe3HU JICTKHUX IeTeh

5)  BCeX MepeurcCIICHHBIX 3a00JIEBaHHIX

11. Tpancgeppun - smo coedunenue ano-gheppumunac:
1) ITHKOM

2)  Kele3oM

3)  HarpueMm

4)  kobaibTOM

5)  kanuem

12. Cooepircanue KkpeamunuHna é Kposu yeeauuueaemcs npu:
1) XPOHUYECKOM MTOYEYHOU HEJOCTATOYHOCTHU

2)  remarute

3)  ractpuTte

4)  S3BEHHOM KOJIMTE

5)  BceX MEePEYUCICHHBIX COCTOSIHUSX

13. Onpedenenue Knupenca 3IH0026HHO20 KpPEeAMUHUHA HPUMEHUMO
onsa:

1) OIICHKH CEKPETOPHOU (PYHKIIMH KaHAJIbIIEB MTOYEK

2)  ompeaeicHUS KOHIICHTPUPYIOIICH (QYHKIIMK MOYeK

3)  OIEHKH KoJruecTBa QYHKIIMOHUPYIOIIHUX HE(HPOHOB

4)  ompeaeNeHus BEIMYUHBI TOYSUHON DUIbTpAIMN

3)  HH 4TI OJHOM M3 MEPEUNCIICHHBIX 3a/1a4

14. Mouesas Kucioma nogvluiaemcs 6 CblOPOMKe npu:
1)  racrpure, sI3BEHHOI 00JIe3HU
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16.

1)
2)
3)
4)
5)

17.

renaTuTax
JICYCHUH [IUTOCTATUKAMHU
AMUJICTICUH, N30 peHun
BCEX MEPEUUCTICHHBIX 3a001€BaHUAX

Ocnognaa pusuonozuueckan ponp canmoz2noduna:
CBSI3bIBAHUE TEMOTIO0MHA

AHTUIIPOTEOJIMTUYECKASL AKTUBHOCTh

y4acTHE B PEaKIU IMMYHUTETA

y4acTHE B CBEPTHIBAHUU KPOBU

BCE [IEPEUYMCIICHHOE BEPHO

T'unozammaznodyrunemus HadaOOACMCA NPU:
aumpocaprome

MUEIIOMHOM

o0JIydeHUHU

JUTUTEIBHBIX XPOHUYECKUX 3a00JIeBaHUAX

IIPU BCEX MEPEUUCICHHBIX COCTOSHUAX

Hauoéonee 8bIPDAIICEHHOE noeébluieHue C—peaKm UBGHO20

Habawoaemces npu:

19.

1)
2)
3)
4)
5)

20.

1)
2)
3)

BUPYCHBIX UH(DEKIUAX
CKJIEpOACPMUU
OakTepUaNbHBIX UHDEKIMIX
JIEUKEMHU

BCE€ MEPEUUCIICHHOE BEPHO

T'unoanvoymunemusn nadarwoaemces npu:
LUPPO3€ NEYEHN

KPOBOTE€UEHUH

TUIEPTUPEOUI03€E

HEe(DPOTHUECKOM CHUHIIPOME

BCE [IEPEUHCIIEHHOE BEPHO

Anvepa-1 - aumumpuncun— rsmo:
0esiok ocTpoi (asbl

WHTHOUTOP CEPUHOBBIXIIPOTCHHA3
WHTUOUTOP JICUKOITUTAPHOMAIaCTa3bl
BCE MEPEUYHCIICHHOE BEPHO

BCE MEPEUYHCIICHHOE HEBEPHO

Bcacwvieanue y2neeo0006 npoucxooum 21aéHwvim 00pazom 6:
POTOBOM TTOJIOCTU

KEITyIKe

TOHKOM KHUIIIKE
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4)
5)

TOJICTON KUIIIKE
BCE NIEPEUNCIICHHOE BEPHO
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TEMA: CUCTEMA I'EMOCTA3A.

OcHOBHBIE BONIPOCHI TEMBI.

1) ®yHKIMKH CUCTEMbI TEMOCTa3a B OPraHU3Me

2) Buapl remocrasa

3) CocTaBusroIye JIEMEHThI IEPBHYHOIO TEMOCTa3a

4) Pojb TpOMOOILIMTOB B T€MOCTa3e

5) XapakrepucTuka — KOAryjasIMOHHOTO  TeMocTa3a. [lima3meHHbIe
(bakTOphI KOAryJIsAIIUN

6) OcCHOBHBIC KOMITOHEHTHI (PHOPUHOIUTHYECKOW CUCTEMBI

7) Metobl UCCIIE0BAaHUS COCYIMCTO-TPOMOOIIUTAPHOTO TeMOCTa3a

8) Meronbl  WcchemoBaHHS — KOAryJSIIMOHHOTOTEMOCTaza.  MeTobl
OLICHKHU KOaryJsiiHOHHOTO TeéMOCcTa3a

9) IlousTHe 0 mpoTpoMOUHOBOM BpeMeHHu. CriocoOs! BeipaskeHus [1TB

10) Mertonbl onpenenenus GuOpuHOreHa

AKTYaJIbHOCTDH T€MBl.

I'emocmaz — 5310 (QyHKIUS opraHu3ma, oOecleuyuBamoIias, C OJHOU
CTOPOHBI, COXPAaHCHHE KPOBH B KPOBEHOCHOM pYyCJ€ B JKHJIKOM arperaTHOM
COCTOSIHUH, a C APYTOd CTOPOHBI — OCTAHOBKY KPOBOTECUCHHUS W MPEAOTBpAICHUE
KpPOBOMIOTEPH TIPH MOBPEKICHUN KPOBEHOCHBIX COCY/IOB.

Cucmema zemocmasa ¢xniouaem ¢ ceosn:

1.Cocynucto-TpoMOOIIUTAPHBIN reMocTa3 (IEPBUYHBIN ).

2.KoarynsiiinoHHbIN TeMocTa3 (BTOPUYHBIN).

3.DubpuHOIU3.

CocraBJjsiionmye 3J1eMeHTbl IEPBUYHOI0 FeMoCTa3a:

A. Cocyovt u mxanu:

e Cocyapl pa3IMYHOTO KajauOpa CIa3MUPYIOTCS B OTBET Ha BBIJICTICHUE
COCYJOCYKUBAIOIIMX  CyOCTaHIIUWA, TaKUX KaK CEpOTOHHH, AaJpCHAJUH,
HOPAJIPEHAJIUH U Jp.;

® DHAOTENWH  COCYIOB B  HEMOBPSKICHHOM  BHaE  oOnamaer
AHTUKOATYJISIITUOHHBIMH CBONCTBAMH (TETIAPUHOMIBI Ha TIOBEPXHOCTH DHAOTEIINSA),
a TIPH TTOBPESKICHUH CTAHOBUTCS MOITHBIM ITPOKOATYJISTHTOM.

b. Mopdghonozuueckue rnemenmut Kpogu:

® TPOMOOIIUTHI;

® SPUTPOIIHTEHI;

® JICUKOLUTBHI.

Ponv mpomoéoyumos é zemocmase:

® Ha IIOBEPXHOCTH TPOMOOIIUTOB IPOUCXOAUT OOJBIIMHCTBO PEAKITUi
TJIa3MEHHOTO TEMOCTa3a;

e ajre3usi TPOMOOIIMTOB — CIHOCOOHOCTh AKTUBHPOBAHHBIX TPOMOOIIUTOB
MPWINAIATH K CTEHKE COCY/Ia HAa MECTE TIOBPEKICHUS;
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e arperaiusi TPOMOOIIMTOB — CIIOCOOHOCTh MX MPWIMINATH APYT K JAPYTY C
o0pa30BaHUEM arperaTos.

Ponv mpomoéoyumos 6 zemocmase:

® Ha IMOBEPXHOCTU TPOMOOIUTOB MPOUCXOAUT OOJIBIIMHCTBO PEaAKIUI
MJIa3MEHHOT'0 TeMOCTa3a;

e anre3uss TPOMOOIIMTOB — CIIOCOOHOCTh AKTUBHUPOBAHHBIX TPOMOOIH
TOB MPUJIMIIATH K CTEHKE COCY/a Ha MECTE MOBPEKICHUS;

e arperanusi TPOMOOIIMTOB — CHOCOOHOCTb WX MPWIMMNATH JPYr K APYTY
c o0pa3oBaHUEM arperaTos.

KoaryassunoHHslii remocras.

Koarynsuuonueiii  remoctaz  oOecrnedyMBaeTCsi  MPOTEOIUTHUECKOM
aKTUBaIlMel  IIa3MeHHBIX (AKTOPOB, B  peE3ylbTare U3  PaCTBOPUMOIO
Ooenka (¢uOpuHOreHa oOpasyercsa HepacTBOpuMbI  ¢Gubpun. KiroueBoit
peakiueil reMocTasa sBJIIeTCS reHepalus TPOMOUHA.

Ilhazmennvie hakmopul Koazynayuu:

@Dakmop I (pubpuHOTEH) — OEIOK, KOTOPBIA CUHTE3UPYETCS B IICUCHHU.

Konnentpanuss  ¢ubpuHoreHa B KpoBH  cocTaBisieT 2-4  1/m.
YMeHblIeHne KOHIEHTpaluu MeHee 1 I/ yrpokaeT NaiueHTy KpOBOTEUEHHUEM.

@akmop II (npoTpOMONH) — IITUKOMPOTEUI, CHHTE3UPYETCS B MeueHu. s
cuHTe3a 3Toro ¢akropa HeodxoauMm ButamMuH K. B pesynbrare BoO3nelcTBHs Ha
HEro MYJIbTU(PEPMEHTHOIO KOMIUIEKCA MPOTPOMOMHA3bl O0pa3zyeTcs KIHOYEBOU
dbepMeHT remocTaza — TPOMOUH.

@akmop I1I (TkaneBol PakTop) — pelenTOpHbIN 0eT0K MeMOpaHbl KIIETOK,
HaXoAMTCA BO  BCeX  oOpraHax MW  TKaHAX  OpraHusMa, B  TOM
YUCJl€ W DSHAOTENMU cocyaoB. SBigerca peuentopoMm g VII daktopa u
o0ecrneunBaeT akTUBAIIMIO TEMOCTa3a.

@axkmop 1V (xampumii) — ydacTBYeT BO BCEX OJTamax IUIa3MEHHOTO
remMocrasa.
@Daxkmop V (npoakuenepuH) — CHUHTE3UPYETCS B IE€YEHU, NPUHUMAET

y4acTU€ B aKTUBAIlUM NPOTPOMOMHA, SIBJSSACH YacThIO MYJIbTU(PEPMEHTHOTO
KOMILJIEKca MpoTpoMOuHa3bl. [Ipu HegocTaTKe pa3BUBAETCS MApareMopuIIHs.

@axkmop VI / VII (npoKOHBEPTHUH/KOHBEPTUH) — BUTaMUH K 3aBUCHMBII
Oenok, cuHTesupytouuiics B nedeHu. Oxono 1%  1mupkynupyer B
kpoBu B aktuBHoM (opme VIla. VIla Ha mNOBEpXHOCTH TMOBPEKIECHHOTO
PHAOTENUS 00pa3yeT KOMIUIEKC C TKaHEBbIM  (AKTOpoM, KOTOPBIA B
CBOIO ouepelb axkTuBupyeT (X, TakuM oO0pa3oM oOecreunBas TeHEPAIUIO
MUKPOKOJMYECTB TPOMOUHA, UTO MIPAET KIIIOUEBYIO POJIb B YCHUJICHUHU Mpolecca
CBEPTHIBaHUS KPOBH.

@Daxkmopw VIII, IX, XI — anturemodriibabie (HakTOpbl. AKTUBHUPOBAHHBIE
daktoper VIlla u IXa nHa dochomunumaHol MOBEpXHOCTUMEMOpPAH 00pa3yIOT
TEHAa3HBI KOMILUIEKC, KOTOPBI 00pa3yeT IIaBHBIM KOMIOHEHT MPOTPOMOMHA3HI —
daktop Xa.

@Daxkmop X (paktop Crroapta) — SABJISIETCA KIIOUEBBIM DH3UMOM
NPOTPOMOUHA3BI, KOTOPast TpaHCHOPMUPYET TPOTPOMOUH B TPOMOUH.
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@Daxkmop XII (baktop Xaremana) — ¢akTop KoHTakTa. Jlehuuur
ATOro (pakTopa OOBIYHO KIMHUYECKU HE TPOSBIISAETCS.

@Daxkmop XIII (bubpuncTadbunusupyoomuit dakrop). Obpasyer =1 cBs3u
B HECTaOUIILHOM ToniuMepe puOpHHa, 4YTO CTAOMIM3UPYET MOCIIECIHUH.

OcCHOBHBbIEC KOMIIOHEHTbI (PUOPUHOIUTHIECCKOH CUCTEMBI.

1.IInazmunozen — 510 TpodepMEHT W3  KOTOPOTO  OOpasyercs
(GUOPUHOTUTUYECKUI PH3UM ILIA3MUH.

2. AKmueamopel naaA3MuHO2eHa — TPEBpPAUIAIOT TUIA3MHHOTCH B
MJIa3MUH:

e TKaHEeBOl akTuBatop Iuta3muHoreHa (TIIA) — sBasieTcs TJIaBHBIM
aKTUBATOPOM B IIa3M€;

® YpOKHMHa3HbIN akTUBaTOp IuiasmMuHorena (YIIA) — sBisieTcst TIaBHBIM
aKTUBATOPOM B TKaHSX.

3. Unzuobumopor akmugeamopoe naazmunozena (UAII):

e UAIIl — oOpa3yeTcst B SHIOTEIUU COCY/IOB;

e 11AII2 — oOpasyercs B IJIaleHTe.

4. HHzubumopsl naasmuna: 0o.2-aHTAIUIA3MUH, OL2-MaKpOTJIO0yauH U al-
AHTUTPUIICHH.

5. Peuenmopvi  ypokunaznozo - axkmueamopa  NAAIMUHO2EHA  —
oOecrieynBaeT MpoTekaHue GuOPUHOIN3A B TKAHSX.

6.Peyenmop nnazmunozena.

7. Tpomoun-axmueupyemowtii unecuoumop guopunonuza (TAFI).

MeToabl HCCJIEIOBAHUS COCYAUCTO-TPOMOOIIUTAPHOTO
remMocrasa.

1. Onpeoenenue épemenu KpogomeueHus.

MHorouunciaeHHble MOJU(PUKALUN TECTa OCHOBAHBI HAa TOYHOM H3MEPEHUU
JUINTEIBHOCTA  KPOBOTEYEHMS] W3 PAHKM HAa MOYKE YyXa, JUCTAJIbHOU
(dananru nanblia pyKd WIM BEPXHEH TPETU JIaJOHHOW MOBEPXHOCTH MPEAIICUbsl.

Memoo /[vroke.

CrepunibHBIM CKapu(UKATOPOM HIIM TUIOCKAM JIAHIIETOM MPOKAJIBIBAIOT
HWOKHUM BaJMK MOYKM yxa (rioyOmHa mnpokona 3,5-4 MM) M BKIIIOYAIOT
cekynaomep. IlpeaBaputenbHO MOUYKY yxa corpeBaroT. BeicTynaromue Kan
au kpoBu Kaxabie 30 ¢ mpoMoKarT (GUIbTPOBaIbHON OymMaroi, He MPHUKAcasCh K
paHke. B MOMEHT, korja HOBble Karuld KpPOBH HE OOpa3yrOTCs, BBIKJIIOYAIOT
CEKYHJIOMEp U ONPEICNSIOT OOy JIUTEIHHOCTh KPOBOTEUEHMS, a TaKKe
OLIEHUBAIOT pa3Mepbl Kareib.

B Hopme Bpemsi kpoBoTeueHuss no Jlptoky He mnpeBbimiaet 4 mun. Ero
YBEIMYCHHE HAOMIOAACTCS TPU  BBIPAKEHHBIX TPOMOOILMUTONEHUSX  WIIU/U
TSDKEBIX HapyuieHusix ux (yHkuuu (TpomOouuTonatusx). Cieayer MOMHHTH
Takke, 4ro y 60% OOJBbHBIX C OSTOHM TMATONOTMEHd TECT OKa3bIBaeTCs
OTPHUIATEITLHBIM.
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Memoo Aiieu.

Heckomnbko 0osiee UyBCTBUTENBHBIM SBJISETCS TECT AWBU, KOTJ]a OLICHUBAIOT
BpeMsI KPOBOTEUCHHSI M3 HAJAPE30B HA KOXKE JIAJIOHHOW MOBEPXHOCTH BEPXHEHN
TPETH Mpearieybs Ha (JOHE MCKYCCTBEHHOIO MOBBIIIECHUSI BEHO3HOIO JIABJICHUS C
MTOMOUIBIO MaHKEThI JUISt OTpeIETICHUS A/l B KOTOPOM
noaaepxkuBaroT naasieHue 40 mm pr. cr. [lo xomy mnpenreybs NpUKIAAbI
BAalOT COOTBETCTBYIOIIMKA IMAOJIOH W CKaJblleJieM JeNaioT JBa Hajape3a U
HOM 9 MM U TiyOuHo# 1 MM. 3acekaror Bpems. He kacasch Hape30B, OCTOPOKHO
IPOMAKUBAIOT KpOBb  (UIbTpOBaJbHOM  Oymaroi kaxaele 30 ¢ 10
OCTaHOBKHM KPOBOTEUEHHS B 00CMX paHKax. PacCUMTHIBAIOT cpeaHee BpeMs II0
JIBYM HaJpe3aM. B HOpMe Bpems KpoBOTEUYEHNs 10 AWBYU HE MPEBBIIIACT 7/ MUHYT.

2. Iloocuem xonuuecmea mpomoouumos.

B HacTosimiee BpeMsi UCMOJB3YETCSl TPU METOJIa MojAcYeTa TPOMOOIIMTOB B
KpPOBH:

» B xamepe ['opsesa;

e B Ma3KaX KpOBH;

e ABTOMATHUYECKUI METO/I.

Iloocuem ¢ xkamepe Iopsaesa. SIBnseTCS cCaMbIM TOYHBIM, HO JOCTaTOYHO
Tpynoemkum. Iloacuer TpomOomuTOoB B 1 11 TPOBOJUTCS IO CTaHIAPTHOMU
METOJIMKE C YYETOM pa3BeleHUs] KpOBU U 00beMa OOJIBIIOr0 KBajJpaTa CUETHON
ceTku ['opsieBa ¢ mpuMeHeHreM (Ha30BO-KOHTPACTHOI'O MUKPOCKOIA ISl JIYUIIIETO
KOHTPACTUPOBAHUS TPOMOOIIMTOB.

Uccnenyemyro kpoBp pasomsat B 200 pa3 pacTBOpOM aMMOHMSI OK
cajaTa WIA PacTBOPOM, COJAEpXKAIIMM HATpus XJOpua, (QypamwuiiH U
JACTWUIMPOBAHHYIO  BOAy.  Pa3BelleHHYI0O  KpOBb  IEPEMENIMBAIOT U
OCTaBIAKOT Ha 30 MHUHYT I TIeMOJM3a DJPUTPOLUTOB. 3aTEM 3alOJHSAIOT
kamepy lopsieBa W TMOJACUYUTHIBAIOT TPOMOOUUTHI B 25 OONBIIMX KBajpa
Tax.

Iloocuem 6 ma3kax Kpoeu. MeToJ OCHOBAaH Ha TOJACYETE YMCIA
TpoMmOoI1uTOoB Ha 1000 3pUTPOLIMTOB € TMOCIEAYIONINM TepecueToM Ha 1 71 KpOBH.
KpoBb cmemmuBaroT ¢ pacTBopoM MarHe3uu cynbdata i IJ[TA. Ma3ku rotoBsr
Ha MPEIMETHBIX CTEKJIaX U OKpalmuMBarT ux o PomanoBckomy-I umse. B kaxaom
M0JIE 3PEHUS] MHUKPOCKOMA MOJCYUTHIBAIOT YKCIIO IPUTPOIIMTOB U TPOMOOIIUTOB,
nepeaBurasi Ma3ok J0 TexX Nop, moka He OyayT nmpocuutanbl 1000 3puTpoUUTOB.
3Hasi YUCJIO SPUTPOLMTOB B 1 J1 KPOBU, PACCUUTHIBAIOT KOJIMYECTBO TPOMOOIIUTOB
B 3TOM O0OBEME.

Aemomamuueckuit  memoo. JlaHHBII METOJ €  HCIOJB30BaHHUEM
COBPEMEHHBIX aHAJIM3aTOPOB 3HAUUTENIBHO OOJIErdyaeT U yCKOpsieT MCCIeI0BaHueE,
B CBSI3M C UEM HAXOJUT BCE OOJIbIIIee PACIPOCTPAHCHUE B KIIMHUYECKON MPAKTUKE.

3. Ouenka azpecauyuu mpomooyumoas.

OnpeneneHyue  arperaliMOHHOM — CIIOCOOHOCTH ~ TPOMOOIIMTOB — MOXKHO
BBITIOJTHUTH C TIOMOIIBIO CIETYIONUX METOOB:

Kauecmeennvie memoowvt (0011€e OPUEHTHUPOBOUHOE TMpPEACTaBIECHUE 00
arperalliOHHOM  aKTMBHOCTHM) OCHOBAaHHBI Ha BHU3YAJIbHOM  ONPEACICHUU
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TPOMOOLIUTAPHBIX arperaroB, 0OPa3yIOUINXCA MPU CMEIIMBAHUU TPOMOOIIMTAPHON
IUIa3Mbl C Pa3JIMYHBIMU, Yalle €CTECTBEHHBIMH, CTUMYJISITOPAMH arperaiuu:

® ¢ NPOOUPKe — MAKPOCKONTMYECKUI CITOCO0;

® Ha npeOMemHOM CmeKle — MUKPOCKOTIMYECKHUN CIIoco0.

B kadecTBe  CTUMYJISATOPOB  arperaliid  KMCIOJNb3YIOT  PAacTBOPHI
A1, TpoMOMHA, aapeHaNNHa, KOJIJIareHa, pUCTOMULIMHA. Peructpupyror Bpems

oOpa3oBaHwMsI KPYITHBIX arperaros TPOMOOIIUTOB, KOTOpOE B
HOpMe 00bIuHO He mpeBbIaeT 10-60 c.
Konuuecmeennan  pomomempus — ITO perucTpamus mporecca

arperanyy ¢ MOMOIIBI0 arperoMeTpoB (Hambosiee MoJHAsT OIIEHKA arperarioHHON
CIOCOOHOCTH TPOMOOLMTOB). MeTon 3akitoyaeTcss B rpaduueckoil perucTpaiuu
U3MEHEHHUS  ONTHYECKOM  IUIOTHOCTH  TPOMOOLMTApHOM  IJIa3Mbl  MpHU
NIEPEMEITNBAHUH €€ CO CTUMYJIATOPAMHU arperaiuu.

O6pa3zoBaHue TpPOMOOLUTAPHBIX AarperaroB BeAET K  YBEIUYEHUIO
CBETOIPOMYCKAIOIIEH CITOCOOHOCTH TPOMOOIIUTAPHOH TIIa3MBbl.

Ilonyuennvie npu smom  azpecamocpammvl — AHATUSUPYIOM  NO  He
CKOJIbKUM KOJUYECHBEHHbIM NAPAMEMPaAM.

1. Bpemenu Havasua arperaiuuu nocjie n00aBIICHUS
COOTBETCTBYIOILIETO CTUMYJISITOPA.

2. AMIuMTyle  arperatorpaMMbl Ha  2-d W 6-i MHHYyTax
UCCIICIOBAHMUS.

3. OO111ei MI01a U arperaTorpamMmai.

B 3asucumocmu om ucnonvsyemoz2o cmumyiamopa u e20  003vl
azpe2amozpamma Moxcem umems pasiuyHyo Qopmy:

® IpU WCIOJb30BAaHMM B  KAUECTBE CTUMYJISITOPOB  arperaiuu
TPOMOOLIUTOB KOJIareHa, TpOMOUHA, PUCTOMUIIMHA PETUCTPUPYIOT
OJIHy OOJIBIIIYIO BOJHY arperaiuu;

e Mpu J00aBJICHUM K TpOMOOIUTApHON IUazMe Maibix 103 AJlDd —
JIBYXBOJIHOBYIO arperaTorpammy.

OtcyTrcTBHME Ha arperatorpammax, IOJYYEHHBIX MpPH HCIOIb30BAHUU B
KauecTBe cCTuMmyjsiTopa Manelx 103 AJId, BTOpoM BOJHBI arperauuu
CBUJETEIBCTBYET 00 YMEHBIIEHUHM B TPOMOOIMTAX TpaHysd, COJAEpKalINX
OMOJIOTMYECKH AaKTUBHBIE BelIlecTBa (HEIOCTATOYHOCTh IMyJla XpaHEHHs),
WIN O HAPYIIEHUU PEaKLIUU BEICBOOOKICHHS 3THUX BEIIECTB U3 TPOMOOIIUTOB.

MeToabl HCCIeA0BAHUS KOATJISAIMOHHOIO reMocTasa.

B ocHoBe OosbIIMHCTBA J1a00PATOPHBIX TECTOB OLEHKU MJIA3MEHHOTO 3BEHA
reMocTasa JIEKUT K1OMUHZ06bLIL MEMOO.

[IpyHMI  BCceX KIOTHMHIOBBIX TECTOB OCHOBAaH Ha  OINPEICICHHUU
BpeMeHM o0Opa3oBaHus (GprOpuHOBOro cryctka (Clot — crycrok) mocie pobaBieHus
B HUCCIENyeMyK IUIa3My HOHOB KajbI[Msi M aKTHUBAaTOpa TOrO0 HTama
KOaryJsiiHOHHOTO TeMOCTa3a KOTOPBIA HAC UHTEPECYET.

MeTtoambl OLICHKH KOAryJsil{HOHHOI' 0 remMocrasa AUTB
(aKTHUBMPOBAHHOE YACTHYHOE TPOMOOIJIACTHHOBOE BpeMsl).
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AUYTB wucnone3yercsi Kak CKPUHUHIOBBIM TECT I OLICHKM BHYTPEHHETO
IyTH aKTHBaLUU KOaryJIsiHHOHHOTO reMocTasa, CKPHUHHHTOBOM
JUAarHOCTUKM  BOJYAaHOYHOTO  AHTUKOAryjasHTa W  MOHHUTOpPMHIa  3a
AHTUKOATYJITHTHBIM JIEVCTBUEM T'elIapUHA.

MeTo 0OCHOBaH Ha U3MEPEHUHN BPEMEHU CBEPTHIBAHUS O€CTPOMOOLIUTAPHOM
IIa3MBbl pu n00aBIECHUH B HEee ONTHUMAJIBHOT'O KOJIM4YECTBa
KaJblUsl XJIOpUJA WIM KaoJIMHA, 4YTO O0OECIeYMBACT CTaHAapTU3ALUIO
KOHTaKTHOW aKkTUBU3alUuMu (akTopoB cBepThiBaHus. Pearent mns AUYTB
COJEP>KUT KOHTAaKTHBIM aKTUBAaTOp (CyCHEH3Us KaoiuHa) U (OCQOIUIHIBI
(kedamun). KoHTakT mma3Mpl C  YacTULAMH  KAoJWHA  CTUMYIUPYET
npoaykuuio aktuBHOro ¢akropa XII (XIla), mpemoctaBiss MOBEpXHOCTH MM
(YHKIIMOHUPOBAHUS  BBICOKOMOJICKYJSIPHOTO KHHMHOTE€HA, KaJUIMKpEeMHa U
¢dakropa Xlla. ®ochomunuasl HEOOXOAUMBI sl 00pa30BaHUS KOMIUIEKCOB C
akTUBHBIM (pakTopoMm X (Xa) u MPOTPOMOMHOM.

[locne onpenenéHHOro BpPEMEHM MHKYOAlMM B PEAKIMOHHYIO CMECh
no0aBisieTcs XJopu Kaiablus. Tem caMblM UMUTHUPYETCS 3aIlyCK CBEPThIBAHUS IO
BHYTPEHHEMY IIyTH U BBISBIISAETCS BO3MOXKHBIN 1epULUT (HaKTOpOB, yUaCTBYIOIIUX
B HEM, JIUOO HAIIMYUE UHTUOUTOPOB CBEPTHIBAHUS.

Ykopouenue AYTB unorna onpenensercs y 001IbHBIX ¢ TpoMOohumueit. 1o
MOJKET OBITh CBSI3aHO C PE3UCTEHTHOCTHIO (pakTopa V K akTUBHOMY Ipotenny C,

MOBBIIIEHHBIM ypoBHEM (¢aktopa VIII miam akTUBUpOBAaHHBIX (PAKTOPOB
cBepThiBaHus. OpHako wyamie Bcero ykopouenue AYUYTB  oObscHseTcs
HapyLIEHUsIMH padO0ThI C KPOBBIO HA TPEAHAITUTUYECKOM STalle.

Yonunenue AYTB npoucxooum npu:

® BPOXIACHHOM WM npuodperenHom nedurmmre daxropos I, V, VIII, IX,
X, XlI, XII, npekammkpenHa, cHuxeHuu axtuBHoctu ¢-VIII HA one
oone3nu Bunnebpanna;

® JICUEHHHM TE€MapuHOM, THUPYAMHOM WM alpOTHHUHOM (MHTUOUTOP
KOHTaKTHOM (ha3bl KOAryJISLIHUN);

e NIpuCcyTCTBUM B KpoBU [1JID, BOJTHaHOYHOTO aHTUKOATYJISIHTA;

® HapyIIEHUU (PYHKIUU NICYCHH;

e xoarysnomnaruu norpednenus (IABC-cunapom);

® TsDKEJION TUCPUOpUHOTEeHEMUH WK apUOPUHOTEHEMHUH.

IIporpomOuHoBoe Bpems (IITB).

[IporpoMOMHOBOE BpeMsT — MIUPOKO HCIOJIB3YEMbI CKPUHUHTOBBIM
TECT Uil OLUEHKH BHEIIHErO0 NYTH aKTUBALUHUM KOAryJIsiHMOHHOTO TIe€MOCTas3a.
[ITB 00bYHO WCHONB3YETCS I ompeneracHus: akTuBHOcTH ¢daktopa VII u
KOHTPOJIS 32 JICUEHUEM HENPSIMBIMU AaHTUKOATyJISTHTAMMU.

[ITB mpencraBnser cobol KOAryJIsSIIIMOHHBINA TECT, B KOTOPOM OMNPEACIISIOT
BpeMsl  CBEPThIBAHMSI IUIa3Mbl TAlMEHTa Tocie  J00aBiaeHUsT K  HeH
CMECH TKaHEBOTO TpPOMOOIIJIACTUHA M MOHOB KaJbllUs, YTO NPUBOJUT K 3a
MyCKY CBEPTHIBaAHUSI IO BHEIIHEMY ITyTH.
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IITB yonunsemcs npu: nedpurure daxropos VII, X, V, nporpomOuna u
(GuOpHHOTeHa, B TOM 4YHUCJIC MPH TOKEIBIX 3a00JCBaHHUIX TMEYCHH, HAIUYHU
ayTOAHTHUTEJ MPOTUB (aKTOPOB CBEPTHIBAHHSI.

Cywecmeyem HecKkobKo cnocobom evipasicerusi IITB:

o Ilpompomounoswviii unoexc (IITH) = TIBcrangapTHOil mIa3Mbl/
[MIBmanuenta (0,8-1,2). YBenuueHHe CBHICTCILCTBYET O THIICPKOATYJIAIHH, a
YMEHBIIICHUE O TUIIOKOATYJISIIUU.

o Ilpompomobunosoe ommnouwenue (IO wnu PR) = IIBnauuenra
/TIBcrangaptHoit mia3mel (0,94-1,1).

o  Mexncoynapoonoe nopmanuzoeannoe omuouwenue (MHO unu
INR), koTOpO€e paccuuThIBaeTCs CICIYIOIIMM 00pa3oM:

MHO = [moM"1

MUY (ISI) — mexayHapoaHbIH WHIEKC YyBCTBUTEIHLHOCTH, COOTHOCSIIIHMA
aKTUBHOCTb TKAaHEBOTO (hakTopa U3 JKUBOTHBIX HCTOYHHKOB CO CTaHJIapTOM
TKaHeBOTO ¢akTopa y 4yenoBeka (pekomenayemoe BO3 3nauenue MUY no 1,2).

TpomounoBoe Bpemsi (TB).

Merox  3akimroyaeTcss B ONPEICICHUM  BPEMEHH  CBEPTHIBAHUS
Ia3Mbl TIpH A00ABJIEHWM B HEE PacTBOpa CTAaHAAPTHOTO TPOMOWHA, KOTOPBIN
o0nazaeT cnocOOHOCThIO MHAYLMPOBATh IpeBpalleHue (puoOpuHoreHa B (GpuOpuH
0e3 yuacTus apyrux (pakTopoB CBEPTHIBAHUS KPOBHU.

Omnpenenenue TPOMOHWHOBOTO BpEMEHU MO3BOJISET OIICHUTH
KOHEUHBIA JTal KOaryJsalMOHHOTrO Tremocrta3a (dubpuHooOpazoBanue). TB
3aBUCUT OT KOHIIGHTpaluu (GUOpPUHOTEHa, €ro CBOWCTB MW HalW4YUs B
KpOBU HMHTUOUTOpOB TpomOuHa (remapuH, antutpomOun III). Onpenenenne TB
UCTIOJIB3YIOT B IENAX  BBISABICHUA  JUCPUOPUHOTEHEMHH U OICHKHU
AHTUKOATYJITHTHON aKTUBHOCTHU KPOBH.

[Ipononrupoannoe TB HaOmogaeTcs mpH 3HAYUTEIIBHOM CHIDKCHUU
ypoBHs  (ubpuHorena kpoBu (menHee 0,5 /1), HAIMUUA TPOTYKTOB
Jerpajaiuu ¢bubpuna, B TOM qHuCIIe npu JIBC-cunnpome,
TPOMOOMTHYECKOW Tepamuyd WM TMPUCYTCTBUM B KPOBH  aHOMAJbHBIX
dbopm ¢ubpuHoreHa (mpu BpPOXKACHHON MATOJIOTMU W BCJEIACTBHUE 3a00JIeBaHUMN
TICUYCHH).

[IpucyTcTBHE aAHTUKOATyJSHTOB TMPSMOTO JICUCTBHS, B YacCTHOCTH
reraprHa, TaK)KEe BBI3BIBACT YIJIMHEHHE TPOMOMHOBOTO BpPEMEHH (KOMILIEKC
renapuH-aHTUTPOMOUH HeHUTpaau3yeT J00aBICHHBIN TPOMOUH). AHTHUKOATYJISHTBI
HEMPSMOTO JICHCTBUSA HE BIMSIOT HAPE3YIbTAThl TECTA. Y IITUHEHUE TPOMOUHOBOTO
BPEMEHHU, TIOMUMO 3TOTO, MOXXET OBITh CBSI3aHO C MPHCYTCTBHEM ayTOAHTUTEN K
TpOMOWHY WM HaJIMYMEM B TUIa3Me IMapanpoTeUHOB, KOTOPBIE MPEMSTCTBYIOT
MOJIMMEPHU3AIITd MOHOMEPOB (hHOpHHA.

Yonunenue mpomobunosozo epemeru Hab100aemcs npu:

e runopudpunorenemun (Menee 0,5 r/m);

e nuchubprHOreHEMHH (HACJIEICTBEHHBIE, TIPHUOOPETCHHBIC);
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® TIOBBIIIICHHOM COJIEp)KaHUM B KPOBH MPOIYKTOB Jerpagamuu (pudpuHa
(ABC-cunapom; GbuOpUHOIUTHIECKAS TEPAITHS);

® MPUCYTCTBHM B KPOBU aHTHKOATYJISTHTOB MPSIMOTO ACHCTBHS (TemapuHa,
THpYyIMHA, CAHTETUYECKIUX aHTUTPOMOUHOB);

® TapanpoTCHHEMUH.

Vkopouenue mpombunogo2o apemeru Moxicem npousoumu npu.
® TIOBBIIIEHHOM pucke TpoMOooOpazoBanus (I-s cragus IBC-cunapoma);
® 3HAYUTEIHHOM IOBHIIIICHUH KOHIICHTpauu (pruOpUHOTEHA B KPOBH.

DOuOPUHOTEH.

OuOpUHOTeH MpeACTaBIsieT cOO0N OENOK, CUHTE3UPYIOIUNCA B MEYCHH U
ABJIAIONIMIICS TpPEeAIIEeCTBeHHUKOM (uOpuHa. OrmnpeneneHue KOHUEHTPALMH
¢bulOpuHoreHa B TIUIa3M€ KpPOBU SBJISETCS OJWH U3 PYTUHHBIX TECTOB
KOaryJiorpaMMal.

MeToasbl onpeaesieHus.

Omnpenenenune mo Kiayccy.

Omnpenenenue pubpunorena mo Kmayccy cumraercs Haubosee aaeKBaTHBIM
TECTOM, BBINOJHIETCA Ha KoaryjaomerpaX. OHO OCHOBAaHO Ha ONPEAEICHUU
BpeMeHU O0Opa3oBaHMsl CryCTKa TMpH J100aBJICHUM BBICOKOW KOHIICHTpALUU
TpoMmOuHa K pazbaBieHHod B 10-20 pa3 masme. [lpu sTom norapudpm BpeMeHH
o0pa3oBaHUs CTyCcTKa NPSIMONPONOPUMOHANEH JorapupmMy KOHIEHTPALMH
¢ubpuHorena. Ecnu Bpemsi cBepThIBaHMS OY€Hb KOPOTKOe (<5 ¢), TO TecT
IPOBOJUTCSA C MCHOJB30BAaHUEM PA3BEAEHHON IIa3Mbl. ['emapuH HE OKa3bIBaeT
BIIMSIHUS HA PE3YNbTAThl ONPECICHUS.

I'paBuMeTpuyeckuii METOL.

[IpyHIMI JTaHHOTO METOJa 3aKII0YaeTCsl B BBHICYIIMBAHUM U B3BEIIMBAHUU
CTYCTKa, KOTOPBIN 0Opa3zyercs mpu noOaBieHuH K miasme 0,2 M CTaHIapTHOTO
pacTBopa TpoMOMHA.

TypOouaumerpuyeckuii METON.

[Ipu sTOoM ompexneneHue (GpUOPHUHOTEHA OCYIIECTBISETCS MO H3MEHEHUIO
MYTHOCTH TUIa3Mbl C HCIOJb30BaHUEM OaTpokcoMOMHA. MeToa IMPOKO
UCIIOJIB3YETCsI PY aBTOMATUYECKUX BapuaHTax orpeaenenus pudpuHoreHa.

NMMmyHOXMMHUYECKHE METO/bI.

Metoapl W3 JAaHHOW TPYNIBI OCHOBaHBI HA TYPOUAMMETPHUCCKOM WU
HederoMeTpruuecKkoM Crloco0e pPEerucTpaluy, UCIOIb30BAHUU TOJIUKIOHATBHBIX
aHTUTEN W aJalTUPOBaHbl K UMMYHOXMMHYECKUM aHanu3atopam. Kak mpasuio,
JUIS KQXJ0TO0 MMMYHOXMMHYECKOTO aHaju3aTopa MPUMEHSETCS crheruduuecKui
TecT-Habop Ha pubpuHoreH. HemocTaTkoM TaHHBIX METOJIOB SIBJISIETCS TO, YTO OHU
He nuddepeHunpyoT HaTUBHBIA (PUOPUHOTEH U MPOAYKTHI €ro JIerpajaluu. ITO
OCOOEHHO  BaXHO TP  BEIEGHUU  OOJBHBIX, KOTOPHIM  IPOBOJUTCS
TpoMOOIUTHYECKAs Teparnws, Mpu 00mUpHBIX TpomOo3ax u JIBC-cunapome, korna
MIPOUCXOAUT 3HAYUTENIbHOE yBennueHue B riazme [1J]D.

Knunuueckoe 3nauenue:
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®ubpunoren - octpodas3ublii O6enok. Ero koHueHTpanusi yBeIHMYHMBaeTCA
OpU  TSOKENBIX OaKkTEepUANbHBIX HMHQPEKUUsAX, TpaBMax U Tpombo3zax. K
3HAYUTENIbHOMY pPOCTY YpOBHS (PHOpHHOTE€HAa MPHUBOJIAT 3a00J€BaHMS IOYEK
(nmuenoHepuT,  rIOMEPYIOHEPPUT, TEMOJIUTUKOYPEMUUYECKHN  CHHIPOM),
KOJUJIAar€HO3bl (PEBMATOMJIHBIM apTPUT, Y3€JIKOBBIM NEpUAPTEPUUT), HOYHAas
napoKCcHU3MallbHash TIeMOrJIOOMHYpHs, HOBOOOpa3zoBaHus (pak Jserkux). Ilpum
aTepoCKJIepo3e HAOJIOJIAeTCsl YCTOMYMBOE YBEIMYEHHE (PUOPUHOrEHa, TPYIHO
KOPpUTHpPYEMOE JICKapCTBEHHBIMHU TMpemapaTamu. PHUCK pa3BUTHS CepAedHO-
COCYIMCTBHIX 3a00JIEBaHUI MPU ATOM TOBBIIIAETCA MPOMOPIMOHAIBHO POCTY €ro
ypoBHs. [loBbillieHNEe KOHIEHTpanuu (UOpPUHOTEHAa B TUIa3ME€ KPOBH OOJIBHBIX
CepICYHO-COCYIUCTHIMA 3a00JIEBAHUAMU TPEAIIECTBYET pa3BUTHIO HH(papKTa
MHUOKap/ia U uHCynpTa. Koppensius Mexay ypoBHEM JaHHOTO OelKa U pa3BUTHEM
ITHX OCJOXXHEHHH OCOOCHHO YETKO MPOCIEKHUBACTCS y MAIMEHTOB MOJOIOTO
Bo3pacta. OmpezneneHue ypoBHs (UOpUHOTrE€Ha SIBISETCS OAHMM W3 Haubosee
YyBCTBUTEJIBHBIX TECTOB JUJISl BBISBICHHUS OCCCUMITOMHBIX CTaJAUi MOpa)KeHUs
nepudepudeckux CocyaoB.

JucpuOpuHoreHemMust  MPEACTaBIsA€T COOOM  OTHOCHUTENBHO  YacTo
BCTPEUAIOLIEECS] COCTOSIHUE, NPUYEM OHO MOXKET ONPENENIThbCS HECKOJIbKUMU
MyTalUsSMH, OJHU U3 KOTOPBIX HE CONPOBOXKIAIOTCSA, a JPYTHE CONPSIKEHBI C
KPOBOTECUEHHSIMH.

CHmwxeHHe KOHUEHTpauuu (uOpuHOreHa B IUIa3Me HaOmrogaeTcs
pu:

® BPOXKJIEHHOM JIe(DUIIUTE;

® IEYEHOYHO-KJIETOUHON HEJJOCTaTOUHOCTH;

e JIBC-cunapowme;

® OCTPbIX (UOPUHOIUTUIECKUX COCTOSTHUSAX;

® OPAKEHUAX KOCTHOTO MO3ra (JIeHK03, OIyX0JIEBbIE METACTa3bl).

Pegpepenmmuvie 3nauenus.

2-4 1/m.

OmnpenesieHue BHICOKOMOJIEKYJISPHBIX IPOU3BOAHBIX (PMOPUHOTEHA.

Haunlosiee BaKHBIMU B MPAKTUYECKOM OTHOIIICHUU BBHICOKOMOJICKYIISIPHBIMU
MPOU3BOAHBIMU (PHOPUHOTEHA SBJISIFOTCS:

1)  Pacmeopumpsle puopun-monomepusie komnaexcot (POMK).

OHu npecTaBisieT cOO0H BRICOKOMOJICKYJISIPHBIE PACTBOPUMBIE KOMILIEKCHI
¢bubpun-MoHomepa ¢ (GUOPUHOTEHOM M C MPOAYKTaMH  PACIICTUICHUS
¢budpunorena/pudpuna. B nopme POMK He obHapyxkuBatotcs. VX mosiBieHue B
MJIa3Me CBUJICTENILCTBYET O HAPYIICHUM MPOIecca HOPMAJIBHOU MOJUMEpHU3aIuu
(GbuOPUH-MOHOMEPOB.

2)  Ilpooyxkmur Oezpaoauyuu puopunozena (IIJJ®). BemectBa, B HE
OONBIIMX KOJIMYECTBAX OOpa3yroluecs W B HOPME B pe3yjbTaTe PaCIICTUICHHUS
bubpuHa.

OmnpenesieHue pacTBOpUMbIX (PUOPUH-MOHOMEPHBIX  KOMILJIEKCOB
(P®MK).
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Jns BeisiBneHnss POMK B kiMHMKE 4alle MCIOJIB3YHOTCS TaK Ha3bIBA€MbIC
napaxoa2ynsayuoHusie mecmol. OHM OCHOBaHbI Ha (peHOMEHE He(EepPMEHTATUBHOIO
ceepthiBanuss POMK npu no6aBieHuu K miasme, B KoTopoi coaepxkarcsi POMK,
50% pacTtBopa sTanosa unu 1% pactBopa npoTaMuHa cylbdara.

Ilpoba ¢ 50% pacmeopom 3manona siBnsercs O6ojiee 4UyBCTBUTENIbHOU. B
npobupky Hadupatot 0,15 mi 50% stanona u 0,5 mu mnasmel. E€ BeTpsaxuBaroT u
MOMEIIAIOT B IITAaTUB MpPU KOMHATHOU Temmepartype. [Ipoba paciieHuBaercs Kak
MOJIOKHUTENbHAS, eciii yepe3 1—10 MuH B mpoOupke 00pasyercs reb.

Ilpoba ¢ npomamuna cyavgpamom TO3BOISET BBIABUTH HE TOJBKO
noJimMepu3anuio  GUOpUH-MOHOMEPOB, BbICBOOOXKmaronuxcst u3 POMK, HO
OOHAPYKUTh OCaXKJICHUE paHHUX IPOIYKTOB pacuierIeHus
bubpunorena/pudpuna. [lepen HauanoM MCCIeNOBaHUS MTPEABAPUTEIHLHO TOTOBST
5 pasBeaenuit 1% pactBopa nporamuHa cyibsdara (B 5, 10, 20, 40 u 80 pa3). B
KaXJI0€ U3 MPUTOTOBJICHHBIX pa3BeneHuil no6anisior 0,2 mi mia3Mel. [IpoOupku
ocTaBisAl0T Ha 30 MHMH mnpu KOMHATHOW Temmeparype. OneHkKa pe3yJbTaToB
MPOBOJUTCS TaK ke, Kak U B MIpobe ¢ dTaHoJoM. B HOpme oTpuIaTenbHBINA
pe3ynbTaT 0OHApYKUBAIOT BO BCEX Pa3BEJCHUSAX MpoTaMHuHa cyibdara. Eciu xots
Obl B OJHOM M3 pa3BeleHUil oOpa3yercs reib, pe3yibTaT OLIEHUBAETCS Kak
MOJIOKUTEIIbHBIMN.

[TonoxutenpHas mpoba ¢ ATAHOJIOM, a TaKKe TMOJIOKUTEIbHBIA PE3ysbTaT
POTaMHUHCYIb(ATHON MPOObI B MEPBBIX JBYX PA3BEICHUAX CBUIECTEIBCTBYET O
Hanuuuu B miazme POMK. OOpa3oBaHue renist BO BCeX pa3BeACHUSIX MPOTaMUHA
cyab(dara OoJiblIe XapaKTepHO JUIsl TOBBIIIEHUS YPOBHS PaHHUX MPOAYKTOB
pacuierienust puopuHorena/pudpuHa.

[TonoxutenbHble pe3yiabTaThl 00eux npod Berpewatrorcss mnpu  BC-
CUHApOME, a TakkKe  MAacCHUBHbIX TpombO3aX H©  TPOoMOOIMOOJIHUSX,
COTPOBOXKIAIOIIMXCS aKTHBAIIMEH CUCTEMbI (PUOPUHOIH3A.

Omnpenenenue npoaykToB aerpagauuu ¢pudpuna (IIJ1PD)
D-numepsbl.

D-numepsl — 3T0 cnernuduyeckue MPOAYKThl nerpamanuu  (pubpuHa,
oOpasymoluecss B Mpolecce JU3KCa CryCTKa KpOBU IMOJI BIUSHUEM IUIa3MHUHA U
HEKOTOpbIX Hecnenupuiyeckux ¢GuopunonutrkoB. Kounenrtpamus D-mnumepoB B
CBIBOPOTKE TPOMOPIHMOHATBFHA AaKTUBHOCTH (UOPUHONIM3A U KOJUYECTBY
auzupyemoro (uOpuHa. DTOT TECT TMO3BOJISIET CYAuTh OO0 HMHTEHCHUBHOCTH
IpolieccOB 00pa3oBaHus U pa3pylieHUs! (PUOPUHOBBIX CI'YCTKOB.

Onpenenenne D-auMepoB MOXET MPOBOJIUTHCS HUMMYHO(MEPMEHTHBIM
METO/JIOM C MCHOJb30BAHMEM MOHOKJIOHAJIBHBIX aHTUTEN, UMMYyHOIu(dy3umu,
METOI0M TypOUIUMETPHUH, a TAKKE JTATEKC-arrJIFOTHHAIIH.

llosvluenue yposns D-Oumepoé B KpOBU HAOMIONAETCS IMPU BEHO3HBIX
TpoM0O03ax, aTepoTpoMO03e, TPoMO0IMOO0 MK J1erouHoi aptepun, JIBC-cunapome,

P MAaCCUBHBIX OIEPATUBHBIX BMEIIATEIbCTBAX.

Ha conepxanne D-nmumepoB BIusitoT Takue (aKTOphI, Kak pa3Mep TpoMmoa,
BpeMsl OT Hauaja KJIMHUYECKUX MPOSIBICHUN O HA3HAYECHUS aHTHKOATYJSIHTHOU
Teparuu, JIUTEIbHOCTh TPUEMa AaHTUKOATrYJISHTOB.
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KoneuyHblil ypoBeHb 3HAHUI.

1. Tpomooyumst oopazyromcesn 6:
1) cene3eHke

2) KOCTHOM MO3re

3) auMpaTHIECKHUX y3I1ax

4) Bce OTBETHI IPABUJIHHBIC

5) mpaBMIILHOTO OTBETA HET

2. Tpombouumonenusn xapaxkmepHa os:
1) KpaCHYXH HOBOPOXKICHHBIX

2) Iry4eBoi O0e3HH

3) ABC-cunapoma

4) BUU-undekiuun

5) Bce mepeunciieHHOe BEPHO

3. lotikunoyumos - 3mo usmeHeHue:

1) popMBI 3pUTPOLIUTOB

2) pa3mepa SpUTPOIIMTOB

3) HHTEHCUBHOCTH OKPACKHU SPUTPOIIUTOB
4) o0beMa SPUTPOLIUTOB

5) Bcex mepevrcIeHHBIX TapaMeTPOB

4. Iloocuem 3Ipumpouumos peKomMeHOyemcs npoeooums cpasy nocie
63AMUA KPOGU NPU:

1) sxene301ePUIIUTHBIX aHEMHSIX

2) TEMOJIMTHYCCKUX aHEMHUSIX

3) arIacTHYECKUXaHEMHSIX

4) B12- 1e(pUIUTHBIX aHEMHUSIX

5) Bcex mepeurcacHHBIX aHEMHUSIX

5. OcHogHbIM IHEpZEeMUUECKUM CYOCHPAMOM 6 IPUMPOUUMAX ABIACHICA:
1. rmoko3a

2. ppykTo3a (6amr - 0)

3. munuas! (6amn - 0)

4. rmoratroH (6an - 0)

5. riukored (6an - 0)

6. /[na noocuema mpomoouumos modrcem Oblmb UCHONB30GAH JII0OOO0U U3
nepeuUcIeHHbIX MeM0008, Kpome:

1) B kKamepe ¢ nmpuMeHeHHeM (a30BO-KOHTPACTHOTO YCTPOMCTBA

2) B Ma3Kax KpOBH

3) B kamepe ['opsieBa

4) Ha TEMaTOJIOTMYECKOM aHAIU3aTOPE

5) TpoM0O03IaCTOrpaMMBI
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7. OcHo6Hyl0 Mmaccy mpomoouumos nepughepuuecKkoi Kpoeu 300p08bIX
JI00eil COCMAgIAIOMm:

1) roHbIC

2) 3pelibie

3) crapebie

4) popmbI pazapaxkeHHs

5) perenepatuBHbIC

8. CHudicenue Konuuecmea mpomoOoyumoe 6 nepugepuueckoi Kpoeu
npoucxooum @ pesynvmame:

1) penyKIuy MerakapuoIMTapHOTO armapara KOCTHOTO MO3ra, HapyIICHHS
OTITHYPOBKH TPOMOOIIUTOB OT METaKapHOIIUTOB

2) CHIDKCHHMSI TTPOIOJDKUTEIILHOCTH KU3HU TPOMOOITUTOB

3) HOBBIIIEHHOTO TOTPEOJICHUST TPOMOOIIUTOB

4) pa3pyIiieHus: TPOMOOITUTOB aHTUTPOMOOIIMTAPHBIMHU aHTHUTEIAMH

5) BceX nepevrCACHHBIX PUYHH

9. PeakmueHolit MpOMGOUUNO3 603MOMNCEH NPU:
1) KpOBOTEUCHUHN

2) OIepaTUBHOM BMEIIIATEIHCTBE

3) MaIbIX 103aX HOHU3HUPYIOIICH paIuaiim

4) 310Ka4YECTBCHHBIX HOBOOOPA30BaHHUIX

5) BceX MEpEeYMCACHHBIX COCTOSHUAX

10. Iosbiuenue konuuecmea mpomoouumoe HaodIIOOACMCA NpPU
JII000M U3 nepeuucienHbIX 3a001e6anuil, Kpome:

1) HaYaIBLHOTO MEPHOAA XPOHUIECKOTO MHUEIOJICHK03a

2) muenodudbposa

3) sapuTpeMun

4) B1o-neunutHOM aHeMUN

5) Bcex mepeurcacHHBIX COCTOSHUSIX

11. Buipasicennaa mpomoouyumonenua nabaooaemcsa npu:
1) tydeBoii 00JIe3HU

2) nedurure BUTaMuHa B, 1 (hosmeBoit KUCIOTHI

3) amIacTHYCCKUXaHEMHUSIX

4) ocTpoMm Jieiiko3e

5) Bcex mepeurciaecHHBIX 3a00IeBaHMSIX

12. B npoyeccax zemocmaza mpomooyumol bIn0IHAIOM QYHKUUIO:
1) aHTHOTPOPHUUECKYFO

2) aire3uBHYIO

3) KOAryJISIUOHHYIO

4) arperaiuoHHY0
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5) Bce mepeunciieHHbIe PYHKIINN

13. IHoocuumano 80 mpomooyumos wna 1000 Ipumpouumos,
Koiuuecmeo spumpoyumos ¢ kpoeu pasno 4,0x1012/n, yucno mpomooyumos 6
Kpoeu cocmaegnsaem:

1) 240x109/n
2) 280x109/n
3) 300x109/n
4)320x109/n
5) 340x109/n

14. Tpombouyumot odpazyromcsa u3:
1) ma3zmo0itacra

2) muenobacta

3) merakaprobiacTa

4) pubpoObacra

5) numdoobnacta

15. Tpomoboyumonamuu ne conpoeoIHcOAIOMc:
1) yniuHEeHHEM BpEMEHU KPOBOTCUCHHS

2) yIUIMHEHHEM BPEMEHHU CBEPTHIBAHUS

3) HapymieHreM 00pa30BaHuUs MPOTPOMOMHAZKI

4) K-aBUTaMHHO30M

5) HY OTHUM W3 TIEPEUNCIICHHBIX 3D PeKTOB

16. Tpombouumonenueit. - cOnpoGoNCOAIOMCA  6Ce  NEPEHUCICHHbLE
3abonesanus, Kpome:

1) runepcruieHu3Ma

2) IBC-cunapoma

3) remoduuu

4) cungpoma Kazabaxa-Mepurra

5) HU OTHOTO U3 MEPEUYMCICHHBIX

17. Duopunooodpazoeanue ciedyem KOHMPOIUPOBAMDb:

1) ®ubpuHOTEHOM

2) [IpoTpOMOMHOBBIM BpEMEHEM

3) AKTUBUPOBAHHBIM YaCTUYHBIM TPOMOOILIIACTUHOBBIM BpeMeHeM (AUTB)
4) Aaturpom6uaOoM |

5) Onpenencuriem nporenHa C.

18. Anmukoazynanme HenpAMOo20 oelicmeus MOHCHO
KOHmMpPOIuposamau:

1. BpemeneM cBepThIBaHUS

2. TpOMOWHOBBIM BpeMEHEM

3. [Iporpom6uHOBEIM Bpemernem (MHO)

98



4. [Ipoxykramu nerpaganuu pudpuna
5. Aatutpomoburowm Il1

19. Ilpu zemopunuu umeemcsa oepuyum gpakmopoe
1) ITna3mel

2) TpomOoI1UTOB

3) Jle#ikonuTOB

4) DHIOTENS COCYI0B

5) ®ubpunomM3a

20. Tpomounooopazoeanue ciedyem KOHMPOIUPOCANb:
1) TpOMOMHOBBIM BpeMeHEM

2) ®aktopom Xll|

3) TonepaHTHOCTHIO IJ1a3Mbl K TeIIapUHy

4) I[TpoTpOMOMHOBBIM BpEMEHEM

5) AaturpomoOunom 11
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TEMA: HUTOKWHBI, MITEMUA U PEINNEP®Y3US: KIMHUYECKUE ACITEKTHI.

OcHOBHBIE BONIPOCHI TEMBbI.

1) He#itpoduibHbIe TpaHyJIOMKUTHI, MOHOLIUTHI K MaKkpodaru

2) I'pynmbl  XeMOTaKCHUYECKUX  BemiecTB  ((pakTOpbl XeMOTakcuca Jyis
HEUTPOPHUIOB, MOHOLIUTOB/MaKpO(haron)

3) OCHOBHBIC MOJICKYJIbl KJICTOYHBIX MEMOpaH, yACPKHBAIOUIHE KICTKU
BOCTIAJICHUS

4) [Tpu3HaKW aKTHBAIMK HEUTPOPHIIOB

5) AHTUMHKpPOOHBIE Oenmkn W (epMeHTHl HEHTPO(UIOB, MOHOLMUTOB H
Makpoharos

6) Posib SHIOTENHANBHBIX KJIETOK B Pa3BUTHH BOCIIAIMTEILHONW PEaKIIUH

7) ®akrop pon Bumisedpanra (GDB)

8) LlutokuHbl. MeTaOOIUTHI apaXUJOHOBON KHUCIOTHI

9) CuHApPOM CENTHYECKOTO IIIOKa

10) Nmemns " penepdy3usi. I'mnotesbr pa3BUTHUA
(cBOOOIHOpAIMKANIBHASTUIIOTE3a; TUIIOTE3a IOBPEKICHUS, CBSI3aHHAS C
neperpyskoii Ca’'; rumoresa )NOBpeXIEHHMS B CBS3H C IOTEpeil
dhochoaunuI0B U3 CapKOJIEMMBI

AKTyaJILHOCTL TEMBbI.

Huroxkunbl (LK) — »3TO0 mpomyumpyemsbie KiIeTKaMH OEIKOBO-TIETTHIHBIE
(akTOpbl, OCYHIECTBISIONINE KOPOTKO-AUCTAHTHYIO PETYJIALMI0 MEXKIETOUYHBIX U
MEKCHCTEMHBIX  B3aMMOAECUCTBUNA. LIUTOKMHBI ONpPENENSIIOT BBDKHBAEMOCTH
KJIETOK, CTUMYJALMIO WIM HMHTHOMpOBaHUE HX pocTa, IudPepeHLnpOBKY,
(YHKIIMOHAJIBHYIO aKTHBALIMIO M aronTo3 KiIeToK. CrnocoOHOCTh peryaupoBaTh
NEepeyuCiIeHHble (QyHKIMM OOYyCIIOBJI€Ha TEM, YTO TMOCJ€ B3aUMOJEHCTBUS
LIUTOKUHOB C KOMIIJIEMEHTAPHBIMH PELIENTOPAaMU HAa IOBEPXHOCTH KJIETOK, CUTHAJ
4yepe3 3JIEMEHTbl BHYTPUKICTOYHOW TPAHCAYKLMM IIepefaeTcs B SAApO, TIe
aAKTUBHUPYIOTCS COOTBETCTBYIOIINE I'€HBI.

benku, NpoAyKThl aKTUBHPOBAHHBIX LUTOKWHAMH T€HOB, CHHTE3HPYIOTCS
KJIETKAMH U PETYJIUPYIOT IEPEUNCIEHHBIE BBIIE MPOLECCHI.

Hurokunsr (LIK) — ropmMoHONo00HBIE MOJIEKYJIBI, TEUCTBUE KOTOPHIX Ha
KJIETKY-MUIIEHb  ONOCPEAYETCS]  BBICOKOCHEIM(MUYHBIMH  BbICOKOA(P(UHHBIMU
MeMOpaHHBIMH PELETITOPAMH.

IHUTOKHUH paCTBopHMBll/I peuenTtop
O =0
pacuerieHue CBA3BIBAHUEC C MHTAKTHBIM PEHEIITOPOM 3a6JIOKI/Ip0BaHHO
D =>
= N 4 KJIeTOYHas MeMOpaHa
~ 2

1

Puc. Pacmeopumvie peuenmoput 0711 4umoKuHoa.
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1 — bepMeHT KJIETOUHOM MOBEPXHOCTH; 2 — IUTOKMHOBBIN pelenTop

Bce penentopet IIK  mpencraBisitor  coboi  TpaHCMeMOpaHHBIE
TJIMKOIIPOTENHBI, Y KOTOPBIX BHEKJIETOYHAS YacTh OTBEYaeT 3a cBA3biBaHue LK.
Kak mnpaBuio, 3T peuenTopbl COCTOSAT Oojiee YeM U3 OJHOM CyObeIMHMIIBI,
pUYeM BbICOKOA(P(GUHHOE CBS3bIBAHUE SIBJISIETCS CIEJACTBUEM B3aUMOJCHCTBUS C
pa3HbBIMU CYOBEAMHMIIAMH, KaKJash M3 KOTOPBIX caMa CIOcOOHAa CBS3BIBATH
cootBeTcTBytomuil 1K, HO ¢ Gonee HU3KOM adduHHOCTHIO. OTHU CYOBETUHHUIIBI
pPELIENTOPOB PEArnupyrOT TOJBKO ¢ onpeneneHHbIM LK, B To Bpems kak apyrue
criocoOHBI (hopMHupOBaTH 00mMe penentopsl s pasHbix [[K. Hammuwme oOmmx
CTPYKTYpP B peIenTopax MOXKeT 00yCIoBIMBaTh ()YHKIIMOHATHLHOE CXOJACTBO psa
[IK. Kpome Toro, CyImecTByOT OOIIHE TPYIIIOBBIE PEIENTOPHI, CIOCOOCTBYIOITHE
ycrpaneHnto m30biTka LIK B ouare nmopaxeHus. CUHTE3 pelEnTOpOB MPOTEKAET
0oJiee MHTEHCHUBHO M JJIMTEIBHO, Y€M CHHTE3 cooTBeTcTBytomux K, uTo
oOycJIOBNIMBaeT uX Oo0Jee TMOJHYI0 M OBICTPYIO SJIMMHUHAIIMIO U3 COCYIUCTOTO
pyciia u peanuzanuio Ouonormyeckoro dddexkra B oyare MopaxeHus.
PactBopumbslii perierirop, cesizbiBatomuiics ¢ 1K, — 310 ormiernsieHHbIN pepmMeHTOM
BHEKJICTOYHBI JIOMEH MeMOpaHHOro perentopa. PacTBopuMble penenTopbl
COXPaHSIOT BBICOKYIO a@UHHOCTH B OTHOIICHUHM CBOUX JIMTAHJOB M OJjarojaps
aTOMYy crocoOHbl HedTpanmu3oBaTh LK, mpensTcTBys uX AOCTymy K WHTaKTHBIM
MEMOpaHHBIM pEIENTOpaM; HX MOXXHO OOHApyX UTh B CBIBOPOTKE U MOUE.
PactBopuMbie perienTopbl MOTYT BBINOJHATH (PYHKIMH KOHKYPUPYIOIIUX
AHTArOHKWCTOB, a4 TAaKX€ Y4YacTBOBaTh B TpaHcmopTe, nocraBke [[K B ouar
MOpaXEHUS U BBIBEJICHUH WX U3 opraHn3Ma. B pesynbprare B3aumozernctsus LK ¢
pEeLenTOpOM HHUIIMUPYETCSl CUTHAJ, Iepefada KOTOPOro B KIETKY OOBIYHO
MPOUCXOAUT JINOO 1O MmyTH ¢ yuactueM ssHyc-kuHasbl (JAK)-STAT, nu6o mo nytu
c yuactuem kuHa3bl Ras-MAP.

B omimmume ot knmaccuyeckux ropMoHOB OonbimmHCTBO LK sBisieTcs
MOJIEKYJIaMU JIOKaJbHOTO (TMapakpuHHOTO) nerctBus. OHM MOPOAYUUPYIOTCS U
YTHJIM3UPYIOTCS KIIETKAMU, HaXOIAIMMUCS B TEeCHOM Onu3zoctu. Bo3moxxkHO u
aytokpuHHoe gerctBue LK, T.e. neiictBue Ha Ty Ke KIETKY, KOTOpasd
cekperupoBasia maHHbl [[K. Ilocie Beigenenust wkietkamu-nponyueHtamu LK
MMEIOT KOpPOTKMM TMEPUOJ  IIOJYBBIBEACHUsS U3 KpPOBOTOKA. BriBeneHue
karabomm3upoBaHHbix [[K u3 opranu3ma OCyIIecTBISETCS MEYEHBIO M MOYKAMHU.
Hecmotpss Ha kopotkuii niepuon >ku3Hu [[K, B ChIBOpOoTKax maxke 370pPOBBIX
JOHOPOB MHOTJA OmNpenenstoTcss ux Huskue ypoBHU. Cexpeums LK -
kpatkocpounbiii mporiecc. Komupyromass I[HK MPHK Hectabuiapna, uyTo B
COYETAaHMM C KpPaTKOCPOUHOCTBHIO TpaHckpuniuu reHoB [IK mnpuBogut k
HEMPOAOJKUTEIILHOCTA UX OMOCUHTE3a.

K cucreme IIK B Hacrosmiee BpeMsi oTHOCAT 0ko0yio 300 MHIUBUIYaTbHBIX
MOJMNENTUIHBIX BemlecTB. Cpenu BceX HM3BECTHBIX K HACTOSIIEMY BpPEMEHU
CEKPETUPYEMBIX KJIETKaMU PETYISTOPHBIX (pakTopoB aBe rpynmsl 1K sBisroTcs
HamOoJiee XOpOIIO W3YYEHHBIMH W, B CBS3M C OTUM, Hawbojiee dYacTo
WCITIOJIb3YEMBIMH B IMarHOCTHYECKUX 1eTsAX. ITo (pakTopsl pocta u [IK nMmyHHON
cuctemsl (MC). HK UC xapakTepu3yroTcs CAeayOmUMHA OOIIMME CBOMCTBAMMU:
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* CUHTE3UPYIOTCS B MPOLIECCE PeAIM3AUU MEXAHU3MOB €CTECTBEHHOTO WIIN
cnenupuueckoro UMMYHUTETA;

* TMPOSBISAIOT CBOI AKTHUBHOCTh NPU OYEHb HUBKUX KOHIEHTPALHUIX
(mopsinka 10-11 M/n);

* CIIy’KaT MEeIMaTopaMu UMMYHHOW U BOCHIAJIUTEIBHON peakivii U 00J1aatoT
ayTOKPUHHOM, MapaKpUHHON U SHAOKPUHHON aKTUBHOCTHIO;

e 00yaar0OT TUICHOTPONHON (MOJU(PYHKIIMOHAILHONW) aKTHUBHOCTBHIO, T.C.
onvH LK oka3pIBaeT BIMsAHNE HA PAa3IMYHbIE POLIECCHI;

* XapaKTEepU3YIOTCS TMOCIEI0BATEIBHOCTHIO OCYIIECTBICHUS 3()(PEKTOB:
onud LIK cnocoben nnaynupoBats npoaykiuto apyroro LK wim sxcnpeccuto ero
perenTopoB; HAOIIOIACTCSA TAKKE CHHEPTH3M M aHTarOHWU3M JIEHCTBUS Pa3IMIHbBIX
LK.

Knaccudukanma LK wmoxker npoBOAUTBCA NO HUX OUOXUMHUYECKUM U
OMOJIOTUCKUM CBOMCTBaM, a TaKKe IO THUIAaM pelenTopoB. B 3aBucuMocTH OT
Toro, kakve kierku MC mpeuMylecCTBEHHO CHHTE3HpPYIOT TOT win uHOM 1K,
pasznuyaror unreneikunsl (IL), MoHokunbl U MuM@okuHbL. B HacTosee Bpems 37
WHTEPJICUKUHOB uMeIoT I1udpoBeie o6o3HaueHus (IL-1-37), ocrampubie 1K
oykBennble: CSF (konmonuectumynupyromue ¢akropsl), OSM (onkoctatun M),
LIF (daktop, unrubupytoumii nerikosnsie kietku), TGF (Tpanchopmupyromue
daktopsl pocta), CNTF (umnmuapusiii Heliporpoduueckuit paxrop), TNF (daxtop
Hekpo3sa omnyxoJield), uatepdeponsl (IFN) u 1.1. [To mexanusmy neiicteus LK MC
MO>KHO YCJIOBHO MOJIPA3/IEUTh Ha CIEIYIOLIUE TPYIIIIbL:

1. [TpoBocmamurensusie  [IK  (IL-1, [IL-6, IL-12, TNFa, IFNa,
IFNB, IFNy, xemokmnst — IL-8, MCP-1, RANTES wu g1p.)
MPOAYLUUPYIOTCS U JEUCTBYIOT Ha MMMYHOKOMIIETCHTHBIC KIIETKH, WUHUIUUPYS
BOCIMAJIUTENIbHBIA OTBET. MHOTHE aBTOPHI OTMEYAIOT, YTO BBICOKUM YPOBEHb ITHX
LK siBrisieTcst OTpaKEHUEM aKTUBHOCTHU U TSXKECTH MATOJIOTMYECKOTO Mpolecca.

2. [IporuBoBocnanutensubie K (IL-4, [IL-10, TGFB wu nap.),
perynupyromnme cnernupuyeckue HMMYHHBIE PEAKIMU W OTPaHUYUBAIOIINE
pa3BUTHE BOCTIAJICHHUSI.

3. Perynstopsl ~ KJIETOYHOTO W TYMOPAJbHOTO  WMMYHHUTETa
(ecTecTBEHHOTO0 WM  crnermudHUUecKkoro),  ooOmamaronme  COOCTBEHHBIMHU
b dexTopHbIMU GYHKIUSIMH (TIPOTUBOBUPYCHBIMU, ITATOTOKCUYECKUMHU ).

Cnextpol 6unoniornyeckux aktuBHoctei [IK MC B 3HauuTenbHON CTENEHU
MEPEKPHIBAIOTCA: OJUH M TOT K€ MPOILIECC MOXKET CTUMYJIUPOBATHCS B KIIETKE
oosmee yem omuum [IK. Bo MHorux cnydasx B neictBusax [[K nabmromaercs
cunepru3m. Auturennas (Al') crumynsuusa npuBoauT K cekpeunn LK «mepBoro
nokosnenusi» — IL-1 u -6, TNF-o, KoTopble HHIYIIUPYIOT OMOCUHTE3 LIEHTPATBLHOTO
perynsitopuoro LIK: IL-2, a taxxke IL-3-5, INF-y u np. B cBoro ouepens, [IK
«BTOPOTO TIOKOJICHUS» BIUsAOT Ha OwocuHte3 paHHux LK. Takoit mnpuniun
JIEUCTBUS TIO3BOJIAET HE TOJBKO PETyJIUpPOBAaTh WMMYHHBIH OTBET, HO U
aMIUTUUITIPOBATh ero,
BOBJICKass B PEaKIHMI0 BCE BoO3pacrarouiee 4ucio kierok. |L-2 mosiBisercs B
nurorasme T-kieTok uepes 2 4 nocie crumysisinuu; 1L-4 uepes 4 4, [L-10 uepes
6 4, IL-9 uepe3 24 u. [Iluk BbIpaOOTKH pa3TUYHBIX JUM(POKHUHOB Bapbupyer: 12 4
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st IL-2, 48 u nnsa IL-4 u IL-5, 72 u pna 1L-9 u INFy. [eiictBue LIK TecHo
CBS3aHO C (PU3MOJIOTMUECKUMHU U TTATOPU3NOIOTHYECKUMHU PEAKIUSIMU OPTaHU3Ma.
[Ipu BeIpaOOTKHY pa3IuuHbIX JTUMGOKHHOBUBapbupyeT: 12 u mis IL-2, 48 u qs IL-
4 u IL-5, 72 u nns IL-9 u INFy.

JlericTBHue LK TECHO CBSI3aHO C (hbU3HU0TOTHYECKUMU 51
naTO(pU3UOJIOTUYECKUMH  peaKIUsIMUA  opranusma. I[lpm >TOM HIpPOUCXOIUT
MOZYJIALUS KAK JIOKAJIbHBIX, TAK U CUCTEMHBIX MEXaHU3MOB 3alIUThL. OQHON U3
BaxkHemmx ¢yHkuuit cucrembl LK sBnsiercss obecrieueHne COTIacOBaHHOTO
JEUCTBUS MMMYHHOM, SHJIOKPMHHOW M HEPBHOW CHUCTEMBI B OTBET Ha CTpeECC.
Ycunenne mnpoaykuuu — ompeaeneHHeix  L[KBocmamenuss wumm (akTopos,
CTUMYJIUPYIOIIMX POCT JUM(OLUTOB, MOXKET JIekKaTb B OCHOBE HEKOTOPBIX
3a0oneBanuii. B To ke Bpems cHmkenue ypoBHs psga LK Ttaike cmocoOHO
npoBouupoBaTh 3aboneBanue. Tak, CSF urpaer Beayiiyro posib B HOpMaJIbHOM
reMOI033€, W YMEHBUICHUE €ro IPOAYyKIHH HApyIIaeT MEXaHU3Mbl 3alllUThl
MPOTUB UH(EKIIHHA.

[Tockompky LK  sBiAroTCS  JOKaNbHBIMM  MeAMaToOpaMu,  Oosee
1EeJIeco00pa3sHO M3MEPSITh MX YPOBHU B COOTBETCTBYIOIIMX TKaHAX IOCIE
DKCTPAKIMK TKAHEBBIX IPOTEHHOB WM B €CTECTBEHHBIX KHUIKOCTIX, HAIIPUMED, B
ciese, CMBIBax u3
IIOJIOCTEHN, MOYE, CIMHHOMO3IOBOM KUJKOCTH U T.A4. YpoBHU LK B CBIBOPOTKE WiIN
JIPYruX OHOJOTMYECKUX JKUIKOCTAX OTPAKAIOT TEKYIIEe COCTOSHHE PpPadOThI
UMMYHHOH CHCTEMBI, T.€. UX CHHTe3 KieTkamu in vivo. B Hopme B kpoBu 11K MC
HE
onpenensitorca. BoiaBnenne [IK 00bIYHO OTpakaeT HalWyue BOCHAJIECHUS.
Onpenenenue ypoBHel npoaykunu LK MoHOHYKIIeapaMu nepudepruyeckoil KpoBu
(MIIK) in vitro moka3piBaeT (YHKIMOHATBHOE COCTOSIHHE OTHX KIETOK.
Cnonrannas npoaykuus [IK MIIK B KynbType CBHIETEIBCTBYET, UTO OHU YXKE
aKTUBMPOBAHBI 1IN VIVO. HWHAyIMpoBaHHBIN (pa3IUYHBIMA CTUMYJISTOPAMH,
MUTOT€HAMH ) cuate3 UK  oTpaxaer  MNOTEHIMAIBHYIO,  PE3EPBHYIO
CIIOCOOHOCTBKJIETOK OTBeyaTh Ha Al-cTuMyn (B 4YacTHOCTH, Ha JeHCTBUE
JIeKapCTBEHHBIX mpenaparoB). CHWKEHHAs HWHAyIHpoBaHHas mpoxykius LK in
VItro MOXeT CITy)KUTh OJTHHM U3 MPHU3HAKOB HMMYHOIC(UIIUTHOTO COCTOSIHUSL.

IIpu OLICHKE YPOBHEMU K HE0OXO0AMMO [IOMHHUTB, 4YTO
onu sBisioTcsa Al-Hecnmeunduueckumu ¢dakropamu. IloatTomy crenuduyeckas
JIMAarHOCTHKA MH(PEKIMOHHBIX, ayTOMMMYHHBIX U aJJIEPrUYecKUX 3a00JIeBaHUM ¢
NOMOIIbIO  ompeneneHuss ypoBHS Tex unu  uHblXx LK  HeBo3moxHa.
Tem He Mmenee, uzydenue ypoBHed LK mo3Bossier mosyunth HHGOpMALMIO O
(GYyHKUHMOHATBHOM aKTUBHOCTH PA3JIMYHBIX TUIIOB UMMYHOKOMIIETEHTHBIX KJIETOK;
O TSKECTH BOCHAJIUTEIBHOTO MPOLECCA, €r0 MEPEXOAE Ha CUCTEMHBIA YPOBEHb U
IIPOTHO3€; O COOTHOIIEHWH MPOLECCOB AJUIEPTUYECKUX H ayTOMMMYHHBIX
3aboneBanuii. Kpome toro, ompenenenue ypoHed [[K wucmonesyercs mpu
NPUMEHEHUN  HOBBIX MMMYHOMOAYJUPYIOIIMX  IpenapaToB Ha  OCHOBE
pexomMOuHaHTHHBIX LIK 1 MX aHTaroHUCTOB AJi N3y4eHUs (PapMaKOKUHETUKU ITHX
[penaparos, a TaKXKe
UX CIIOCOOHOCTH MHAYIUPOBaTh cuHTe3 apyrux K.
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OpnHako HEOOXOMMO YYUTHIBATH TO OOCTOSTENBCTBO, YTO OMOJIOTHUYECKHE
s dextet MHOTHX LK, B yactHOCTH IL, MMEIOT BBICOKYIO CTETI€Hb UJIEHTUYHOCTH,
KOTOpas CO31aeT JIOCTATOYHO HIUPOKHUE BO3MOKHOCTH TUISt
KOMITEHCAIIMMHEIOCTATOYHOCTH WK AedUIMTAa OJHUX MEAUATOPOB JIPYTUMH, a
Takxe To, yTo MHOTHE [[K criocoOHBI B3anMO1eiCTBOBATH CO CTPYKTYpPaMHu OJHHUX
U TeX K€ PEIENTOPHBIX KOMIUIEKCOB. MIMEHHO 3TO 00CTOATENHCTBO OOBSCHSET
HEPEOKO OTCYTCTBHE KOPPEIALMU MEKIy coiaepkaHueM Tex win uHbix LK un
KIIMHUYECKUMHU OCOOEHHOCTAMM TEUEHHS MaTOJOTUYECKOro mpoiiecca. B paBHoM
CTEIIEHU H3TO OTHOCUTCA WU K BO3MOXXHOMY OTCYTCTBHUIO KOPPEISIUUA MEXIY
ypoBasimu 1K u addextuBHOCTRIO Tepanuu. CTaHOBHUTCS Bce 00jiee OYEBUIHBIM,
4TO OpUEHTALIUS TOJIBKO Ha yKe
xopoio u3BecTHole [IK MOXeT He 0TpakaTh UCTUHHOTO COCTOSIHUSI IUTOKUHOBOU
peryisiuuu, OCOOEHHO €CJIM y4YeCTh, YTO B MOJABISIOIEM OOJBIIMHCTBE CIy4YacB
onpenenienne LK orpaHn4eHo JIniib HECKOIbKUMU U3 HUX.

[UTOKUHBI U CepIeYHO-COCYAUCThIE 3a001eBAHUS.

IL-6, tak ke xkak IL-1, uHMIUUpyeT cuHTE3 OETKOB OCTpOil (a3sbl.
[ToBbinenue ypoBHeil IL-1 u -6 accoumupyercs ¢ NOBTOPHBIMH KOPOHApPHBIMU
coobrTusiMu  0obHBIX UBC. B psije MHOTOYMCIIEHHBIX MCCIEIOBAHUM MOKA3aHO,
YTO MOBBIIICHHBIA YpOBeHb [L-6 nmeeT 6osee BakHOE MPOrHOCTUYECKOE 3HAUCHUE
no cpaBHeHuto ¢ hsCPb nmns pa3Butusi cepieqHO-COCYUCTON CMEPTU U APYTHUX
KapJMOBACKYJSIpHBIX OCiOXkHEHUuH. Y OonbHbIX OKC oTMedanoch J0CTOBEpHOE
noBeiieHne ypoBHeil IL-1, -4 u -10 mo cpaBHEHHIO CO 3O0POBBIMHU JIUIAMHU.
OOHapyKeHO CYIIECTBEHHOE TOBbIIeHHE ypoBHeu IL-2, -4, -6, -12 u -18 y
0onpHBIX IBC 110 cpaBHEHHIO CO 310POBBIMHU JIMLIAMU, TPUYEM ypOBeHb [L-6 Obl1
emie Bhimie |y namveHToB ¢ WM. TNFa o6mamaer B OCHOBHOM
UMMYHOMOTYJIUPYIOIINM u
MPOBOCHAIMTENIbHBIM ~ JiekcTBUEM. KoHmeHTpanuss wupkyiaupyromero TNFa
OOBIYHO OYEHb HM3Ka, OJTHAKO PE3KO Bo3pacTaeT (MakcumyM 3a 1,5 waca) mipu
BO3HMKHOBEHUU OocCTpout cutyaruu. Omnpeznenenue ypoBHerr TNFo u IL-6 urpaer
HEMAaJIOBAXXHYIO POJIb B IUATHOCTUKE 3aCTOMHOM CEPACUYHON HENOCTATOYHOCTH.

KoHeuHbIil YpOBEHDb 3HAHUIA.

1. Yenexkucnwviii 2a3 mpancnopmupyemca Kpoevio 6 pasHviX COCHMOAHUSAX.
Pacnonosrcume cneoyroujue mpancnopmmuuie gpopmor CO2 no cmenenu npoyeHmHo20
npeobaadanusn ¢ oouienl 00j1e MPAHCROPMUPYEMOUL Y2IeKUCTIOMbL:

1) kapOremorioOuH;
2) OukapOoOHaT;
3) ¢usmuecku pacrBopeHHbIi CO2.

2. Pacnonoxcume peakyuu cunmesa zema 6 moul NOC1€008aMeENbHOCHIU, 6
KOMOpOil OHU NPOMEKAIOM 8 OP2aHU3MeE:
1) obpa3oBanue mopHOOMILTHHOTEHA;
2) oOpa3oBaHHE O-aMHHOJIEBYIMHOBOM KHCJIOTHI,
3) obOpa3zoBanue nportonoppupuHalX;
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4) npucoeaMHEHHE KKeme3a.

3. CHudiceHue KOHUeHmpauuu oouiezo 6enKka 6 niame Kpoeu HA3bleaAemcs
«es U MOICEM HADIIOOAMBCA NPU ...

4. Iloevlumenue Konyenmpayuu odouwezo 6GeKa naazmvl Kpoeu HA3bl6AEHICA
...l MOJICEM HAOII00amMbCA 6C/le0cCmeue...

S. Ilepeuucnume ocnosnvie dyghepHnvie cucmemut Kpoeu...
6. Memabonusm 2n0Ko3bl 8 IpUMPOUUMax nPeOcmasiex ...
7. B cea3u c¢ evicokumu KoHuenmpauuamu Kuciopooa & 3pumpouume

cozoaomcesa  Onazonpuamuvle  YCA08uUA  O0nA  OKUCTACHUA  2eMO2100UHA 6
Memzemo2/100ut, KOMOPbLil He MOXMCen GbINOJIHAMYL (QYHKUUIO NEPEeHOCcad KUCI0pooa.
Oopamnoe soccmanogieHUE MEM2EMO2I00UHA 8 2eMO2I00UH OCYUIeCMEIAemCA npu
yuacmuu pepmenma ... , 0OHOPOM IIEKMPOHOE U HPOMOHOE 8 KOMOPOM CIIYHCUM
Koghepmenm ...

8. Tpancnopm u Oenonupoganue ceneza 6 Op2aHuIMe NPOUCXOOUmM NpU
yuacmuu ... COOmMeemcmneeHHo.

0. Kniouesoit peaxkuueini cummesza zema seisemcs oopazosauue ... ,
peakuyuro Kamanuzupyem pepmenm... , KOmopulii UHZUOUPYemcA ...

10.  Ha cunme3 00Hoit MOEKYbl 2eMaA UCNOIB3YEMCA ... MOJIEKYIl 2TTUUUHA.

11.  3abonesanusn, 06ycnosnennvie HAc1€0CMBEEHHBIM OepheKmom ghepmenmos
CUHme3a 2eMd, HA3bl8AIOMCA ...

12.  Iloobepume K YKaA3aHHbIM MURAM 2€MO27I00UHA COOmMEemCcmeylouiue
HAOOPbL NOTUNENMUOHBIX Uenell:

A —Hs Az 1. 02y2
b-Hs Az 2. 02pB2
B — HsF 3. 0282

13.  Onpedenume yuacmok [ nonunenmuoOHol uUenu, NPUHAOTEHCAULUTL
HOPMAIbHOMY 26MO2TI0OUHY U 2eMO02N100UNY S
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A—HOpMasbHbINA reMOTI00UH; 1. Ban-ruc-neu-Tpe-npo-riay-riy-ius-...
b — remorno6usn S. 2. BaJI-TUC-JIEN-TPE-NIPO-BAI-TIIY-JIU3-. ..

14,  Cpasénume osa 6enka, yuacmeyrouiue 6 oomeHe xcenesza:
A — Tonbko TpancheppuH. 1. ConepXuT HETEeMOBOE KEJE30.

b — Tonbko Gpepputus. 2. ConepKuT reMoBO€ JKele30.
3. I''MKOnpOTEnH III1a3Mbl KPOBH.
4. JlenoHUpyeT KeJe30 B KIeTKax OpraHu3Ma.

15.  Cpasénume ghpynkuyuu pasuvix 6eakoevlx ¢ppaxuyuii Kpoeu:

A — anpOyMHUHBI; 1. OGecnieunBatOT UMMYHHTET.

b — o1 roOynuHbL; 2. OGecneunBaOT OCMOTHYECKOE JIABJIEHUE KPOBH.

B — 02 r1o0ynuHbL; 3. OcymecTBISAIOT TPAHCHOPT KUCIOPOIA.

I' — B rmoOynuHBI. 4. OcymecTBISIOT TPAHCHIOPT TUAPO(HOOHBIX MOJIEKYIN (KUPHbBIE

KHUCIJIOTHI, OUTUPYOUH H T.1.).
J| — v rmoOynuHbI 5. OCymecTBISIOT TPAHCTIOPT TUPOKCHHA, KOPTHKOCTEPOHIOB.
6. OCyIIECTBIIAIOT TPAHCIOPT JKEJIE3a.
7. OcylecTBIsE€T TPAHCIIOPT MEH.
8. CozmepxaT MHTUOMTOPHI TKAHEBBIXIIPOTEHUHA3.

16. Mmnozue ¢hepmenmor Kpoeu mozym Oblmb  UCHOIL306AHBL 014
OuazHOCMuKU 3a601e6anuii u Konmpona I¢ppexkmusnocmu nevenusn. Ilpu namonozuu
KAKUX Op2aHoeé 6 KpoGU NOGLIUWAEMCA AKMUBGHOCMb NEPEeHUCICHHbIX HUMCe
depmenmos?

A — Ileuens. 1. JIAT 4.
211112
b — Cepaue. 3. AMuiasa.

4. Kpearunpocdoxkunaza (MB ¢dopma).
B — Ilomxkenynounas 5. AnaanHamuHOTpaHCcdepasa.

xKeresa.
6. AcmaprataMuHOTpaHcdepasa.

17. Ykaotcume 6o3morcnuie npuduHbl:
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A — T'unepnpoTenHEMHUIA. 1. HepoTHUECKUI CUHIPOM;
2. oOuIIbHBIE PBOTHI;
3. o0IIMpHBIE 0XKOTH;
b — 'unonporenneMun. 4. nopaxxeHue NeYeHU;
5. ocTphle HH(DEKINY;
6. OenKoBast HEJOCTATOYHOCTb.

18.  Iloobepume sepHble ymeeprcoeHus 015 C1e0yIouUxX NOHAMUIL:

A — anunos; 1. caBur pH KpoBU B KUCITYIO CTOPOHY;

2. pa3BuBaeTcs Ha (POHE THUIMEPBEHTUIISIIUY JIETKUX;
b — ankanos. 3. caBur pH KpoBH B MIETOYHYIO CTOPOHY;

4. pa3zBuBaetcs Ha (poHe caxapHOro nuadeTa.

19. Iloobepume K nepeuucieHHbIM RAMOIOZUAM COOMEEHMCIMEYIOULEe
onpeodenenue:

A— l. Hapy1IeHre CUHTE3a OJHOM U3 HOPMAJIbHBIX LIETIEH
napanpoTeHHEMHUS; reMoriao0uHa;
b — Tanaccemus; 2. MosIBJIEHUE B KPOBU OEJIKOB HE CBOMCTBEHHBIX

HOPMAJIBHOMY OpraHHU3MY;

B — nopdupus; 3. HapyIIeHNe MPOLIEHTHOTO COOTHOIICHUSI OCHOBHBIX
OenKOBbIX (ppakimii;

I'-nucnporennemus; 4. HACNECTBEHHOE U3MEHEHHE CTPYKTYPhI OJTHOM U3
MTOJTUTICTITUAHBIX IIETIeH TeMOTJI00MHa;

- 5. HaKOIUIEHHE MPEIIECTBEHHUKOB reMa, BCIEICTBHE
reMOTJI00MHOTIATHH. nedexrta (GepMEHTOB YYaCTBYIOIIUX B €r0 CHHTE3E.

20.  Iloooepsicanue 0CMOMUYECKO20 oagnenus 6HYympu cocyoa
obecneuugaemcs:

1) ATEOYMUHAMY,

2) KaTHOHAMU HATPHS;

3) nericreueM HAM®;

4) KaTHOHAMH KaJIbIUS;

5) COJICPKAHUEM TIIFOKO3BI.
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