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CIIUCOK COKPAILIEHUI

AKTI' - anpeHOKOPTUKOTPOITHBIN TOPMOH

17-KC - 17-xeToctepouibt

17-OKC - 17-0KCHKETOCTEPOHUIBI

2,4-JIHOT - 2,4-muauTpopeHUATHAPA3TH

AJ1® — anenozunaudocpar

AT® — ageno3untpudochar

AUYTB - akTUBHpOBaHHOE YaCTUYHOE TPOMOOILIIACTUHOBOE BpeMs
AnAT — anannHamuHOTpaHchepasa

A®II - anpa-1-peronporenn

AJIl" - aHTUINYpETUYECKUI TOPMOH

AcAT — acmapratamMmuHOTpaHcepasa

BO® - 6enku ocTpoil pazbl

BK3 - 6pomMKpe3010BbIii 3e1eHbIN

BK® - 6pomKkpe3010BbIii (hHOJIETOBBIH

bB®C - 6pompenonoBslit cCUHUN

BO - 6ydepHbie ocHOBaHMS

BMK - BanunmmunMuHganpHas KHUCIOTA

BDXX - Beicok03peKTUBHAS KUIKOCTHAS XpoMaTorpadus
['TTII - ramma-TiryTaMuAITpaHCIENITHAA3A

I'K — rekcokunHasa

I'nJIl' — rmyTamataernaporeHasa

[-6-D/I" - rmrok030-6-pocharmeruaporenasa

I'BK - romoBaHWJIMHOBAsI KUCJIOTA

I'PI" - roHa10TpONIMH-PUIIU3UHT TOPMOH

['PUT" - roHaHOTPONUH-PUIN3UHT UHTHOUP YOI TOPMOH
N®A - uMMyHOpEpMEHTHBIN aHAIIN3

NXD]I - ummyHoxpomaTorpaduueckas SKCpecc-IuarnocTuka
HAII - ~HTUOUTOPBI AKTUBATOPOB TNIA3MUHOTEHA

KOC - kxHCII0THO-OCHOBHOE COCTOSIHUE

KPI" - KOpPTUKOTPONMH-PUIN3UHT TOPMOH

KK — kpeaTtnHknHa3a

KBI" - kymaccu OprITuaHTOBOTO TOIy00TO

JIAI" — nakTaTaeruaporeHasa

JDKCC - narenTHas (HeHaACBIIIEHHAs ) )KEJI€30CBA3bIBAIOILIAS
HXXCC — HaceimeHHast 5xene30M crocoOHOCTb CHIBOPOTKU
JITIIBII - nunonpoTrenibl BBICOKON IIJIOTHOCTH

JITTOHIT - nunonpoTrenabl 04€Hb HU3KOM MIIOTHOCTH
JIIIIII - nunonpoTen1bl IPOMEKYTOYHOU IIJIOTHOCTH

JII' - nroTenHU3UpPyOUUI TOPMOH

MJII" — manataeruaporesasa

MHO - MexnyHapo1HOE HOPMAIU30BAaHHOE OTHOIICHUE
ME - Mex1yHapOIHbIE €TUHULBI

MCT - MenaHOUMT-CTUMYJIUP YOI TOPMOH

MK - moueBas KucioTa

HO (BE) - HemocTtatok ocHOBaHMit

HCE - neiiponcnenuduueckas eHonasza



HOXK - mearepuduumpoBanHbIe KUPHBIE KACIOTHI
HA/JI — HUKOTMHaMH 14 IEHUHIUHYKJIEOTH T

HAJI® — aukotnHamMuaaieHuHAnHYKIeotuipocdar
OM - onyxoJieBbl€ MapKepbl

O® - octpas pa3za

IITTI - nepopanbHbIM TECT HA TOJECPAHTHOCTH K TIIFOKO3€
n-H® - n-autpodenundocdar

n-HO® - n-autpodenmidocdar

[T1D - mpoaykTsl nerpaganuu GpuOpuHOTreHa

[IPI" - nponakTHH-PUIN3UHT TOPMOH

[TPUT" - mponakTUH-PUIN3UHT UHTHOUP IO TOPMOH
[ICA - nmpocTtaTcriennuyecKkuii aHTUTeH

[1B - mpoTpoMOHHOBOE BpeMs

10 - npoTpoMOMHOBOE OTHOIIEHUE

PUA - paamnouMMyHHBIN aHaN3

PDA - pakoBo-3MOpHOHATBHBINA AHTUTECH

POMK - pactBopumbie GUOPHUH-MOHOMEPHBIE KOMILIEKCHI
POC - perukyno-3HaoTenuanbHas CUCTEMA

CK® - ckopocTh K1y004KOBON (GUIBTpALINH

CTPI" - coMaTOTpONUH-PUIM3UHT TOPMOH

CTT - coMaToTpOInHbIl TOPMOH

CPBb - C-peaktuBHbIH O6€70K

CCK - cynbdocanuiuioBast KHCIOTa

TPI" - TMpEOTPONTUH-PUINZUHT TOPMOH

TTI' - THpEOTPONHBII TOPMOH

TIIA - TkaHEeBOI aKTUBATOP IJIA3MUHOTE€HA

TI" — Tpurnuuepuasl

TXYV - TpuxnopykcycHasi KUCI0Ta

TAFI - TpoMOuH-akTHBHpYEeMBbIi HHTHOUTOP puOpUHOIM3a
TB - TpoMOuHOBOE Bpemsi

VIIA - ypoKrHa3HbIN aKTUBATOP IJIA3MHUHOTE€HA

OCI" - GoNIMKYIOCTUMYIUPYIOMIUNA TOPMOH

XM — XHIIOMHKPOHBI

XC — xonecTepuH

X3 — XoIMHACTEPa3a

XI'Y - XOpMOHUYECKUH TOHAJOTPOIIMH YEIOBEKa
JAI'DA — neruipo3nuaHApOCTEPOH

AI'SA-C - neruaposnuanipocTepoH-CyIbdaT

AMCT - aHTHTENa K MUKPOCOMAJIbHOMY aHTUT€HY TUPEOLIUTOB
E2—scTpaguon

SHBG - rio0ynuH, CBA3bIBAIOIININ TOJIOBbIE TOPMOHBI



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

OcHOBHBIE BONIPOCHI TEMBI.

1)  B3auMocBs3b 0OOMEHA BEIIECTB U SHCPTUH

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 JBIXaHUS

8)  MHrubuTOopsI ABIXaHUS

9)  Kartaboiu3Mm TioK03bl (aHadpOoOHOE M a’pOOHOE OKHCICHHUE TITFOKO-
3b1). bruonornueckoe 3Ha4€HHUE TITHKOJIN3a

10)  Css3p mmkoim3a u L[TK. DHepreTryeckuii BRIXO JaHHBIX MPOIIEC-
COB

AKTYaJIbHOCTH TeMBl.

buosnepretuka — pasznaen OMOXMMUU, U3YyUYaAIOMIUA OMOXUMUYECKHE MeXa-
HU3MBI, MPUBOJAIIME K T€HEpallud Pa3iuyHbIX (HOpM OHOJOTHMYECKON HEPTUH,
MPOIIECCHI MPEBPAICHUSI U 3allacaHusl PHEPTUHU B KUBBIX cuctemax. K Hacrosie-
My BpeMeHH c(hOpMYJIUPOBAHBI TPH OCHOBHBIX 3aKOHA OMOAHEPTETUKHU:

1. KuBas kieTka uzberaet MmpsMOro MCHOJIb30BaHUSI SHEPIUU BHEIIHUX
PECYpCOB JJIsl COBEPILICHUS MOJie3HOM paboThl. OHa CHauaja npeBpaliacT ux B O11-
HY U3 TpeX KOHBEPTUPYEMBIX ()OPM PHEPTUU («IHEPTETUUECKUX BATIIOTY).

2. JIrobast xuBasi KJETKa BCErJa pacroyiaraeT Kak MUHUMYM JBYMS
«IHEPreTUYECKUMHU BAIIOTaMM»: 0JiHa — BogopacTBopumas (ATD) u Bropas — cBs-
3aHHas ¢ MeMOpaHoil (IpoToHHKIH uiu Na* — rpajueHT MeMOPaHHOTO TOTEHIHA-
na).

3. «OHEPreTUYECKHe BATIOTH» KJIETKHM MOTYT MpeBpaliarbCsi OAHA B
npyryto. [ToaToMmy monyyeHus XoTsi Obl OIHOM M3 HUX 32 CUET BHEIIHUX PECYpCOB
JIOCTATOYHO JIJISl TOAICPKAHUS )KU3HEIESITEIbHOCTH KIIETKHU.

Kaxnoe opranmyeckoe coeIUHEHHE O00JIalaeT OMNpeeCHHBIM 3amacoM
BHyTpeHHeil sHepruu (U). YacTh 3TOM BHYTPEHHEW >HEPrUU MOJEKYJbl MOXKET
OBITH HCIIOJB30BaHA JIJII COBEPIICHUS MOJIE3HON paOOThl. DTY SHEPTUI0 HA3BIBAIOT
cBoOOaHOM 3Heprueit (G) mosekybl. UCTOUHUKN SHEPrUu Jisd OpraHu3Ma — 3TO
XUMHUUYECKUE PEAKIUHM, B KOTOPBIX MOJICKYJIbI, COJEpkKaIie aTOMbl yrjiepoja B
BOCCTAHOBJICHHOM COCTOSIHUH, TIOJIBEPraroTcs OKucieHuto. [Ipu 3Tom crnernuanb-
HbIE JIbIXaTeNbHbIe IepeHoCcUuKH (Mosiekyyibsl HA [+ u ®AJl) npucoenuHs0T Ipo-
TOHBI U AJIEKTPOHBI (BOCCTAHABIIMBAIOTCS) U B TAKOM BHUJI€ TPAHCIOPTUPYIOT aTo-
MBI BOJOPOJa B JbIXAaTEJIbHOW 1IETH.

DHJIEPTOHUYECKUE PEAKIINN — 9TO XMMHYECKUE PEaKIuu, TpeOyronme mpu-
TOKa DHEPTUH JUIsl UX OCYIIECTBIEHUSA. B 3TUX peakinusax u3MeHeHne cBOOOIHOU
sHeprun AG nonoxurenbHas BenuuuHa (AG > 0).
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DK3eproHUYECKUE PEAKIIMHU — 3TO PEAKIIMH, B KOTOPBIX SHEPTHS BBIICISAETCS,
T.€. OHU UAYT C BBIJICJICHUEM dHEpruu. B Takux peakuusx u3MeHeHHe CBOOOJIHOMN
sHeprun AG— orpunarenbHas BenuunHa (AG < 0).

BHyTpukieTouHble XUMHUUYECKUE PEAKIIMN MOTYT OBITh MPEICTaBICHbI B BU-

Iie:

1. kaTabosMuecKux (IK3EProHUYECKHUX ) PEaKIuii;
2. aHaboJMYeCKuX (PHJICPTOHUYECKUX ) PEAKIIHi.

3.

JH/IePrOHUYeCKUE PeaKIun
AG MOJIOKUTEIbHOE

JK3eproHuvecKre peakuuu
AG oTpuuaTejibHOE

1. Peakuus npoTekaer TONBKO IIPU
NOCTYIUIEHUU CBOOOJHOM HEPIUH.

1. Peakmust mpoTeKaeT caMONpOn3BOIIb-
HO U CONPOBOXKAAETCS YMEHBIIICHUEM
CBOOOJTHOI DHEPTHUH.

2. Ecmu aGcomrotHoe 3HaueHue AG
BEJIMKO, TO CHCTEMa YCTOMYMBa U
peaKiysl He OCYIIECTBISETCS.

2. Ecnu a0OcommotHoe 3Hauenne AG Be-
JIUKO, TO PEAKIIUS UACT MPAKTUICCKH 10
KoHIIa (HeoOpaTumasi).

4, DTO BCerjga SHEPreTUYECKH COo-
NpsSOKCHHBIE PEaKUu, T.K. UM HEo0Xo-
UM TIPUTOK SHEPIrUU OT HK3EProHUYE-
CKHMX PEaKIUi.

3. DTO SHEProJaluve peakluu, OHU
CIy’KaT HWCTOYHUKAMU DHEPrUu IS
JPYTUX PEAKIMHI WM MPOLIECCOB.

4. AnabonnyecKue peakuu.

4. KaTabonuueckue peakuuu.

Ipumep conpsixéHHbIX peakuuii: Peakuus GochoprnmpoBanus Tit0KO3bI
cB0OOHBIM (ochaTomM ¢ 00pa3oBaHUEM TIIIOK030-6-PocdaTa SBISETCS dHIAEPTO
HUYECKOU:

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

CaMOIpon3BOJIBHO Takas PEaKLHsl OCYIIECTBUTHCS HE MOXkeT. E€¢ TeueHue
TpeOyeT mpuToKa 3Hepruu. st mpoTekaHusi 3TOM peakluu B CTOPOHY oOpa3oBa
HUS TIIIOK030-6-(hochatr HeoOX0aMMO €€ COTIPSHKEHUE C IPYrol peakimei, B KOTO
pOil SHEprusi BBIJIEIACTCS B 3aBEAOMO OOJBIIEM KOJIMYECTBE, YeM TpeOyeTcs s
dbochopunupoBanus TIOKO3bl. Takol peakiuen SBISETCS peakius THAPOIN3a
AT®.

2. AT® — AJI® + H3PO4 ( AG =-30,5 kx/M0.1b)

[Tpu compsixenun npoueccoB (1) u (2) B peakuuu, KaTaau3UpyeMOn T'eKCo-
KHHA30#, (ochOopUIMpoBaHUE TIIOKO3bI JIETKO MPOTEKAaeT B (HU3HOJOTUYECKUX
YCJIOBUSIX; PABHOBECHE PEAKIUU CHJIBHO CABHUHYTO BIIPABO M OHA MPAKTUYECKH HeE-
oOpaTuma:

3. I'moko3za + AT®O —
(AG =+ 13,8 +-30,5 = -16,7 kI:x/M0J1b)

B uBBIX crCTEMax B OTHOIIICHUH HAMPAaBJICHUSI OUOJIOTUUECKUX MPOIECCOB
JEUCTBYET MPUHIIMUIL: YHACPTOHUYECKUE PEAKIIUU MTPOXOJIAT 32 CUET IHEPTHUH OCBO
OO0KTAIOIICHCS B 9K3€PrOHUYECKUX PEAKITUSX.

AJlD

I'mwoko30-6-pochar  +



Anabommnueckre (OMOCHHTETUYECKHE) TMPOIECChl, TPEOYIOIMMEe MPHUTOKA
HHEPrUH, MPOTEKAIOT 32 CYET HHEPTrUU KaTaOOJUYECKUX MPOIECCOB (TPOIECCOB
pacrnaja MOJIEKYJ).

Maxkpo3pruveckue coeJMHEHUSI.

Makposprudyeckue COeIMHEHUS] — COCUHEHUs, COJIepKalllie MaKpOodpruye
CKYIO CBSI3b, MPH THUAPOJIM3E KOTOPOH OCBOOOXKAaeTcs sHeprusi Oombiie yem 30
K J[>K/MOJIb.

K KJIeToyHbIM MakpOIPTrUYeCKUM COEIMHEHHUSIM OTHOCAT (ochoeHoITn
pyBar, 1,3-mudocdornuiepar, KOTopsle 00pa3yloTcs B TIUKOIM3e (B Impoiiecce
pacrajia IroKo3bl 10 nupyBara). K HUM oTHOCAT Takxke CyKuuHmI~CoA (0Opazy
eTCsl B IIUKJIE TPUKAPOOHOBBIX KHUCIIOT, IEPeHOCUT pocdatnyto rpynmy Ha ['JID) u
kpeatuHdocdar, sgBisAomUecs cyOcTpaTaMH, TaK Ha3bIBA@MOTO CyOCTpaTHOTO
bocdopriirpoBaHus, IpU KOTOPOM UX MAKPOIPTHUECKas CBA3b UCIIOJIb3YETCS IS
cunteza ATO.

Makpospru4eckuMH COEAUHEHUSAMH SIBIIFOTCS Takke aumi~CoA u Bce co-
€IMHEHUs, COZAEpXKallUe CI0XHYI0 THOA(UPHYIO TpymIy, a Takxke KapOaMOWI-
docdar (oOpaszyercss B IEpBOIl peakiivy 1MKJIa MOUYEBUHBI) U apruHuHdocdar, ru-
ctuauHdocdat (umuaazondocdar) u Bce HykieozuaaudocdaTel 1 HyKICO3UTPHU-
dbocdarsi.

OTH MOJEKYJbl 001aatoT OOJBIIMM MOTEHIHAIOM TepeHoca (ocdarHoin
rpynibl Ha AJI® ¢ oOpazoBanreM AT®, mOTOMy 4TO 3HEPTHUsl, BbIIEIsEMas MpU
pacnazie 3TUX MaKpOIPrUYECKHX MOJIEKYJ OoJyiee BBICOKas, ueM TpeOyeTrcs s
cunre3a AT® uz AJ®. Ilo otHomenuto k AP, nepeyncieHHbIe MaKpOIpruye-
CKH€ MOJIEKYJIbI IOHOPHI SHEPTUU.

B cBoto ouepenp AT® — UCTOYHUK SHEPTUU ISl BAXKHBIX META00IMYECKUX
MyTeH, B KOTOPBIX UAYT MPEBPALIECHUS TITFOKO3bI, PPYKTO3bl U MHOTUX APYTUX MO-
nexyin. [omydas ¢pocdartnyro rpynmy ot ATD, 3Tu MOJIEKYJIbl YBEIHYUBAIOT YPO-
BEHb CBOeH cBoOOoaHOM sHeprun (G), uro obecneunBaeT TeueHue psaga Gpepmenra-
TUBHBIX PEAKIUI U KIETOYHBIX IIPOLIECCOB.

Takum o6pazom, ATD cpeau kneTouHbIX (HocHOPHIMPOBAHHBIX COEAUHE-
HUll (10 YpOBHIO CBOOOJHON HEPIHM) 3aHUMAET HEKOTOPOE MPOMEKYTOUHOE I10-
JoKeHue. ITo omnpenenser ocodoe ouonorndyeckoe 3HaueHne ATD kak yHuBep-
CaJIbHOT'O JOHOPA SHEPTUM B OTPOMHOM unciie peakuuid. [Toatomy AT® HazeiBatoT
«QHEpPreTHuYecKo BamoToN». Bmecre ¢ Ttem, A/[®P yHHMBepcanabHBI aKLENTOP
sHeprur (M GpocdaTHOM rpyMIbl) OT KIETOUYHBIX MaKpO3proB, KOTOpble 00Jaat0T
0oJiee BHICOKMM YpoBHEM cB0OOHOM 2Heprun. [ukn ATD-AJ[D - ocHOBHOI Me-
XaHU3M OOMEHa SHEPIUM B KIIeTKe. PacueTsl MOKa3bIBalOT, YTO B OPraHU3MeE B CYT-
K1 oOpaszyercs u pacnagaetcs 40-45 kr ATO.

B 3aBUCMMOCTH OT BHJa UCIIOJIB30BAHUS SHEPTUU BCE OPTaHU3MBbI JEISATCS
Ha pomompogHvle (MCTOIB30BAHUE PHEPTUU COJHEUHOTO M3IYUYCHHS) U XeMom-
pogHble (MCTIONIb30BAaHUE PHEPTUN XUMUYECKUX BemecTB). K ¢poroTpodHBIM OTHO-
CSIT BCE PAaCTeHHMsI, K XeMOTpOo(aM — >KMBOTHBIX M YEJIOBEKa.

JKuBble OpraHu3Mbl HAXOIATCA B IOCTOSHHOM W HEPA3PBIBHOM CBS3U C
OKpY>Karolen cpenoil. Jta CBsA3b OCYIIECTBISETCS B IMpoliecce 0OMEHa BEIECTB,



KOTOPBIN BKJIIOYAET 3 9mana. TMOCTYIJICHUE BEIIECTB B OPraHU3M, METa0O0JIN3M U
BbIJICJICHHE KOHEUHBIX MTPOJIYKTOB U3 OpPraHu3Ma.

[TocTyneHnue BemEecTB MPOUCXOAUT B PE3yNbTaTe JIbIXaHWs U NUTaHus. B
KEITYJOUHO-KUIIEYHOM TpPAaKTe MPOUCXOIUT MepeBapuBaHue (THAPOJIU3 MOJIMMeE-
pOB - OEJKOB, MOJUCAXApUIOB, JIUIUJOB U JIPYTUX CIIOKHBIX OPraHUYECKUX Be-
IIECTB) 10 MOHOMEPOB.

MoHoMepbI BCachIBAIOTCS M BKJIIOYAIOTCA B MPOMEXKYTOUYHBIM 0OMEH, KO-
TOPBINA COCTOUT U3 2 TUIOB peakUuil: Karadoir3mMa U aHaboIr3Ma.

Kamab6onuzm — npoliecc paciiemieHuss OpraHnYeCcKUX MOJIEKYJ 10 KOHEY-
HbIX npoAykToB (CO,, H,O u MoueBuHbI). Peakiiuu conmpoBOXAAIOTCS BBIICICHU-
€M DHEpPTrUHU.

Anabonuzm o0bequHAET OMOCHHTETUYCCKUE TPOIECCHI, B KOTOPBIX IMPO-
CTbI€ CTPOUTEJbHBIE OJOKH COEIUHSIOTCS B CIOKHBIE MaKpOMOJIEKYJbI, HEOOXO-
JUMbIE JUIs opraHu3Ma. B 3THX peakuusx HCIOJIb3YeTCsl SHEprusi, 0CBOOOXKIato-
m1asicst pu KaTabosn3me.

[Ipoueccrl kataboau3Ma B KJIE€TKaX >KMBOTHBIX M YEJIOBEKAa CONPOBOXKZA-
IOTCSl TOTPEOJIEHUEM KUCIIOPOJa, KOTOPbII HE0OX0IUM I peakuuil oKucieHus. B
pe3yJibTaTe 3TUX PeaKLMid MIPOUCXOAUT OCBOOOXKIEHNE SHEPTUHU, KOTOpasi HE0OX0-
JMMa OpraHu3MaM B MPOLECCE KUZHEACATEIbHOCTH JUIsl OCYIECTBICHUS pa3any-
HBIX BUJIOB pabOThl. DHEprusi HeoOXoauma IS MOoAepKaHusl TEMIIEPATyphl Tena,
BBINIOJIHEHUSI XUMUYECKON padOThl (CUHTE3 OPraHUYECKUX COCIUHEHUMN, YCIOKHE-
HUS XUMUYECKOU CTPYKTYpPHBI), aKTUBHOI'O TPAHCIIOPTA BEIIECTB YEPE3 MEMOPAHBI,
MEXaHUYECKON pabOThl (MBIIIEYHOE COKpPAILECHHUE), a TaK K€ JJI1 T€HEpUPOBaHUS
AJIIEKTPUYECKOT0 TOKA U MHOT/Ia CBeTa (OMOJIFOMUHECIICHITHS )

Hocutensimu sHepruu sSBISIOTCS 3JIEKTPOHBI, (POPMUPYIOIINE CBSI3U MEXK-
Iy aTOMaMH B OpraHMYeckux cyOctpartax. s Mcrnonb3oBaHUS 3TOM SHEPruu
HEOOXOJMMO pacUIeIyIeHue MOJIEKYJ cyOcTpaTra U OCBOOOXKICHHE DHEPIHU DJIEK-
TPOHOB. VICTOYHMKOM 3TOM 3HEPTUU SBISIOTCS MPOLIECCHl OMOJOTUYECKOTO OKHC-
JICHUsI, COTIPSKEHHOTO C OKHUCIUTENbHBIM (pochopuInpoBaHueM, TPOUCXOISAIINM
B OpraHU3MeE YeJIOBeKa U KUBOTHBIX.

buonocuueckoe oxucnenue — 3T0 OKHCIEHUE MOHOB BOJIOPOAA MOJEKYIISP-
HBIM KHCJIOpPOJAOM ¢ 00pa3oBaHHEM 3HJIOT€HHOW BOJbl. OCHOBHBIM HCTOYHUKOM
DHEPETUHN SABJISIFOTCS COEAVMHEHUS MOHOB BOJOPOJA, OTIIEIUIIEMOTO OT paclajaro-
nierocst cyocrpara ¢ O, B IbIXaTeJIbHOM 1IENH.

Jlvixamenvhas yenv (yeno nepemoca 31eKmpoHO8) TPEACTABISET CO00
OMOXUMHUYECKYIO CUCTEMY BO BHYTpPEHHEW MeMOpaHe MUTOXOHIPHM, COCTOSIIYIO
U3 psijia IEPEHOCUYMKOB AJEKTPOHOB U MPOTOHOB, TPAHCHOPTUPYIOLIUX 3JEKTPOHBI
OT OKHUCJISIFOUIErocs cyOcTpara K BIbIXaeMOMY KHUCIOpOAy. JlpIxarenbHas Lenb B
MPOLIECCEe MUTPALIMU IO HEW AJIEKTPOHOB 00ECIEYUBAET MOCTENEHHYIO (CTyIeHYa-
TO) OTJA4y WM CBOEHW M30BITOYHON dHEpruu, kotopas yactuaHo (40-50%) nepe-
XOJUT B BHEPTUIO TPAHCMEMOPAHHOTO 3JIEKTPOXUMHUUYECKOTO MMOTEHIINANA, a 3aTeEM
aKKyMYJIMpPYET B CUHTe3upyrouuecs MojeKysibsl AT®. YacTs sHEPrun 3J€KTPOHOB
(50-60%) pacxoayeTcst B BHJIE TEIUIA, YTO HEOOXOAMMO IS TMOAACPIKAHMSI TEMITE-
patypsl Tena. [IpoucxoauT conpsipkeHre MpoLeccoB OUOIOTMYECKOTO OKUCICHUS U
OKHCIIUTENBHOTO (hOCHOPHINPOBAHHUS.



OCHOBHO# MyTh MEPEHOCA PJIEKTPOHOB U MPOTOHOB (MOJHAS JIbIXaTeNbHAas
1IET1h) BKJIIOYAET B ce0s1 4 hepmeHmHbIX KOMNIEKCA.

Kommeke 1 - HazeiBaercst HAJIH - KoQ (yOMXHHOH)- OKCHAOpEIyKTa3a U
obecreunBaeT nepenady ekrponos or HAJITH H' k KoQ.

Kommeke 2 - cykiuHart - KoQ -okcuaopeaykrasza - KaTalu3upyeT MepeHoc
AJIEKTPOHOB OT CYKIIMHATa (alUII0B >KUPHBIX KUCIOT) Ha KoQ.

®epmenTHBIA KOoMIUIeKe 3 HasbiBaeTcss KoQ H -miutoxpom ¢ - okcumgope-
nykTasa (KOMIUIEKC BC) U riepeaaet 3aekTporsl oT KoQ H Ha nutoxpowm c.

DepMEHTHBIA KOMIUIEKC 4 - IIUTOXPOMOKCH/Ia3a, KaTaJU3UPYET MEPEHOC
AJIEKTPOHOB OT LIUTOXPOMA C Ha KUCIOPOJ. B 3TOT KOMILIEKC BXOJAT IUTOXPOM a
W a3, ColepIKaIue ABa remMa u aBa nona CU>, KOTopbie MeHsis BaieHTHOCTh ¢ Cu”*
Ha CU’ 1 06paTHO, IPUHUMAIOT U OTJAIOT IEKTPOHBI HA ITUTOXPOM a3, STEKTPOHBI

2+
pucoeInHAI0TCS K noHam CU”', a ot Hux Ha O,.

MexmembpanHoe
NPOCTPaHCTBO Komnneke | Komnnexkc Il Komnneke IV

Komnnexc V

Jlokanu3zyercsi BO BHyTpeHHEH MeMOpaHe MUTOXOHAPUA M pacrojaraercs
ACCUMETPHUYHO.

[locnenoBaTenbHOCTh PACIONOKEHUS KOMIIOHEHTOB JbIXaTEJIbHOM €N
onpezaensieTcs: 00JIbIIeH WM MEHbIIEH BBIPAKEHHOCTHIO Y HUX OKHCIUTEIBHON U
BOCCTAHOBUTENBHOM CIOCOOHOCTH, KOTOpas XapaKTEPU3YETCS OKUCAUMETbHO-
goccmanogumenvHbiM nomenyuanom (PedoKc NoTeHuuan). YeM oTpulaTesbHee
pEeloKC - MOTEHIMAJl, YeM CHJIbHEE BOCCTAHABIIMBAIOIIAsl CIIOCOOHOCTh, TO €CTh
CIIOCOOHOCTH OT/IaBaTh AJEKTPOHBI, TEM OOJBIIEH YHEPTUEH ITU IIIEKTPOHBI 00J1a-
natot. Hanbosnbiel OKUCIUTENBHON CIIOCOOHOCTHIO (IPUHUMATH SJIEKTPOHBI) 00-
nanaet O,, U €ero peAoKC-MOTEHIINAI UMEET HauOOJIbIIYIO BEIUUNHY.

Ona nocturaer B LIID - 1,2 B, 4T0 COOTBETCTBYET OCBOOOXKAeHUIO 220
kJIx sHepruM B pacuere Ha 1 Monb H' (52,7 Kkaa/MoJb) B CTAHAAPTHEIX YCIOBHAX
u3MepeHus. B (u3nonoruyeckux ke ycloBUAX B KJIETKE 3TH BEJIMYHUHBI COCTaB-
ns110T 380 x/[x mam 90 kkan/MoJn).

MuToxoHapualibHasl AbIXaTeNbHAS LENb yKopauugaemcs: B TOM ciiydae, ec-
au cyOcTpar Aeruapupyercs cpaszy (IaBUHOBBIM (pepMeHTOM (C KohepMEeHTOM
DA). ITpu 3TOM PIEKTPOHBI M MPOTOHBI C TAKOTO CyOCTpaTa cpa3y nepeaaroTcs
yepe3z A/l yOuxuHony.

Penokc-nmoTeHmuan y nogoOHbIX CyOCTpaTOB BBINIE, YEM Y TE€X, KOTOPbHIE
okucisiorcs HAJI -3aBucuMOil ernaporeHasoif, 3amac SHEPIUM y JJIEKTPOHOB



MEHBIIIE, TOATOMY TPAaHCMEMOpPaHHBIN MOTEHIIMAT BOZHUKAET MEHbILICH BEIMYHHbI
U BCJIEACTBHUE 3TOI0 CUHTE3UpPYETCs MeHblee konnuecTBo ATD- (1,5 Monekynbl).

Oxucnumenvuvim ocgopunuposanuem HaszbiBaeTcsi cuHte3 ATD myrem
dbochopunupoBanuss AJID, ucnonb3ys SHEPrUI0 TPAHCMEMOPAHHOTO AIEKTPOXHU-
MUYECKOT0 MOTEHI[MaNa, BOSHUKAIOIIETO MPU OCBOOOKICHUH SHEPTHH JIEKTPOHOB
B [IPOLIECCE MUTPALIUU HX MO AbIXaTEIbHOU LENH K BlbixaeMomy O,

Kosgppuyuenm gpocgpopunuposanus (P/O) 3T0 COOTHOIIEHUE KOJIUYECTB
u3pacxonoBanHoro Ha cuate3 AT® dochopa HzPO, u mormomennoro O,. OH BbI-
paxkaeT 3¢(HEeKTUBHOCTh (DYHKIIMOHUPOBAHUS IETH TPAHCIIOPTA IJICKTPOHOB: YeM
BhITIIe KOd(pduitneHt, Tem Oonbmie cuaTesupyercst AT® B pacdere Ha mapy mepe-
HOCHMBIX JJICKTPOHOB. B MONHON JbpIXaTenbHOU 1enu Kod(pQuimeHT paseH 2,5, B
ClIly4yae )K€ yYKOPOUYEHHOU paBeH 1,5.

CornacHo xumuocmomuueckou sunomeze Mumuena-Ckynaueéa OCHOBHBIM
bakTopoM compspKeHUsI OKUCTEHUsI U (HochHOopHIUpOBaHUs SBISIETCS HPOMOHHbLU
epaouenm. YacTb 3HEPrUM 3JEKTPOHOB OKHCIEHHOTO CyOCTpaTa B IpOLEcce MX
MUTPAILMH TI0 JIBIXaTeIbHOM 1enH TpaHCHOPMHUPYETCS B SHEPTUIO0 TpaHCMEMOpaH-
HOTO 3JIEKTPO-XUMHUYECKOIO MOTEHINAJIA, CO3JaBAEMOI0 IyTEM MEPEKAUYKU IPOTO-
HOB U3 MAaTpUKCca MHUTOXOHJIPUN B MEKMEeMOpaHHOE MPOCTpPAHCTBO. B manbHei-
1IEM IIPOTOHBI Yepe3 KaHaJl COMPSTaroIlero yCTPOMCTBA BO3BPAILAIOTCS B MATPUKC
(3aMbIKaeTCs MPOTOHHBIN 1UKIT), KOHIEHTPAIUS MPOTOHOB BHIPABHUBAETCS , MEM-
OpaHa pa3psKaeTcs, a SHEPrusi TPAHCMEMOPAHHOTO JIEKTPOXUMHUYECKOTO IpaJiv-
eHTa ucronbzyercs 11 cuaTe3a ATO.

TpancmembpanHovll 1EKMPOXUMUYECKUNT NOMEHYual U TPOTOHHBIN TO-
TEHLUaJ, MPOTOH - ABMXKYyIas cuia (A puH) - 3To rpagueHT KOHLIEHTpaluu HOHOB
BOJIOPOJa U DJEKTPUUECKUX 3apsiioB IO 00€ CTOPOHBI BHYTPEHHEH MeMOpaHbI
MUTOXOHIPHUM. ITOT NOTEHIMAJ CJIAraeTCsl U3 Pa3HOCTH BJIEKTPUUYECKUX 3apsi/ioB
(A ) paBHoit okoisio 0,206 u rpaauenta noHoB Boaopoaa (A pH) - oxono 0,056.
Oo6mas BenmmunHa ApH = 0,25 B. [IpoTOHHBII NOTEHIIMAT BO3HUKAET MyTEM I1€-
pekauku H' u3 maTpukca B MeKMeMOpPaHHOE IPOCTPAHCTBO 33 CUET DHEPIUM
TpaHCIIOpPTa SJEKTPOHOB. B Kaxkmol Touke comnpsikeHuss u GochopuiupoBaHus B
MeKMeMOPaHHOE TIPOCTPAHCTBO TOCTynaeT He MeHee 2 H,

[Tox compskeHMEM MOHMMAIOT MPEBPAILEHUE SHEPTUM TPAHCIOPTa AJIEK-
TPOHOB B IPOMEKYTOUHYIO (DOPMY - B DHEPTUIO TPAHCMEMOPAHHOTO MOTEHIMAA C
MOCJIEYIOIIUM UCIOJIb30BaHueM ee g pochopunuposanuss AP, To ectb cUH-
te3a AT®. [IpoTOHHBIN IPaAMEHT CO3MAETCS IYyTEM BBITAJKUBAHHS HOHOB BOZO-
pola B TpeX y4dacTKax AbIXaTeJbHOM LENU: NpU nepexoae ekrpoHos ¢ ®MH H,
yepe3 FeS-6enok nHa KoQ, mpu nepexome snexkrpoHoB ¢ KoQH, uepes FeS-6enmok
Ha LUTOXPOM C; M IMPHU TPAHCIOPTE 3JIEKTPOHOB OT LHUTOXpoMma a az K O,. Otn
y4acTKu 0003HaYEHBI KaK MyHKTHI COMPSKEHUS.

Conpsearowee ycmpoticmeo SIBIASICTCS OMOXUMHUYECKOW CHCTEMOHM, OCYy-
miectisttonei pochopunupoBanue AJID (cunres ATD) 3a cuer sHEepruu mpo-
TOHHOTO MOTeHIMaNa. JIokaTM30BaHO OHO B TPUOOBUIHBIX BBICTYIIAX BHYTPEHHEH
MeMOpaHbl MUTOXOHIpHiA. O/iHA YacTh - 370 OenkoBbIi kaHan (Fq) , apyras - (Fy) -
310 pepment H'-AT®-cunterasa. [IoTOK MPOTOHOB Yepe3 CONPATAIOLIEE YCTPOii-
CTBO COMNPOBOXKAAET pa3psii MEMOpPAHbI U BbIJEICHHE CBOOOIHON 3HEpruu, o0y-
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cnaBnuBaeT cuHte3 AT® uz AJI® u H3PO,. [Ipu sToM npoucxoaut nub0 akTUBH-
poBanue docdara, 1160 KoHHOPMAIIMOHHBIC U3MEHEHHS OCIKa.

OTU TPOIIECCHl SBIISIIOTCSA OOIIMMM I BCEX OPraHUYECKUX CyOCTpaToB,
MMEHHO OHHU  HapalaThIBAIOT JHEPrUI0 I MPOILECCOB >KU3HEAESITEILHOCTH,
HapylIeHUE KOTOPHIX MPUBOAUT K PAa3BUTHIO MATOJOTMYECKHUX IpoueccoB. 11oaTo-
My OY€Hb Ba)XHO JUIsl CTYJICHTOB 3HaTh OCHOBBI OMOZHEPIeTHKH, Mpoliecc OUoo-
IMYECKOr0 OKUCICHHS U OKHCIUTETHLHOTO (OoChHOpUIMpOBaHUSI.

Poab AT® B MeTabou3Me M PyHKIMH KICTKH.

Bce >xuBBI€ KIETKH UCIOJB3YIOT B KAUECTBE «TOPIOYET0» HEOOBIIYI0 MO-
JeKyiy oA Ha3BaHueM aneHo3uHTpudochar (ATD). DToT yHUBEpPCATHHBIA HC-
TOYHUK SHEPTUU MUTAeT OMOJIOTMYECKHE peakiuu, obecrneunBaromme QyHKIHO-
HUAPOBAaHHE KJIETOK M IPOLBETAHUE BCETO KUBOTO opranusma. AT® — He3zaMmeHu-
MBIN «UTPOK» Ha OuojorudeckoM mnosie. Monekyna AT®, u3BectHast mpexe Bce-
ro Kak YHHBEPCAJIbHbII UCTOYHUK DHEPTUU JUISI BCEX KUBBIX KJIETOK, BBIIOJIHSAET
TaKk)K€ KOMMYHHMKaTUBHbIE (DYHKIIMHU, BIUSIOUIME Ha NoBeaeHue KiaeTok. ATD —
IIOMCTUHE BE3JECyIlasi MOJIEKYJIA, HO €€ BIMSIHHME HA pa3Hble TKAHW U OpraHbl Ba-
PBUPYET, UTO MO3BOJISIET TO-HOBOMY B3IVIAHYTh Ha MPOUCXO0KJEHUE MHOTUX 3a00-
JIEBAHWW M HAMETUTH ITyTH K UX JICYEHUIO.

Y
O- O-

o

BoicokoaHepreTuuec-
kue chbocarHbie
rpynnbst L

\ AO0® s
ATS® ,

OOHapyXui10Ch, OJHAKO, YTO 3Ta camasi BOCTpeOOBaHHAs UYEJIOBEYECKUM
OpPraHW3MOM MOJIEKYJIA BBIMOJIHAET €I1I€ OJHY, COBCEM JPYI'yI0, HO HE MEHeEe 3Ha-
yuMyl0 (yHKUHIO. Pe3ynbTaTbl MHOTOJIETHMX HCCIIEJOBAHMM IMOKA3bIBAIOT, YTO
ATO®, BHE BCSAKOrO COMHEHHS, €LIE U Ba)KHAsl CUTHaJIbHAs MOJIEKyJa, oOecnedu-
BAaOIAsl CBSI3b MEXKIY KJIETKAMHM M TKaHSMHU 110 BceMy opraHuszMmy. OkasbIBaercs,
AT® — He TOJIBKO YHUBEPCAIbHBIM UCTOYHUK SHEPTUU, HO U YHUBEPCAIbHBIN
«CBSI3HOW».

[Ipeanonoxenue o aqBoitHOM ponr AT® Obu1o BrepBble BHICKa3aHO B Haya-
ae 1950-x rr. u BocnpuHATO 0e3 BCAKOro sHTy3uasma. OjHako 3a mociennue 15
JIET MOSBUJIOCh MHOKECTBO JAHHBIX, IMPOJIMBAIOIIMX CBET HA TO, KAK UMEHHO MO-
nekynpl AT® BO3AEHCTBYIOT Ha KIIETKY, HAXOIACh HE BHYTPU HEE, a CHAPYXKHU, U
KaK OHM Y4YaCTBYIOT B BBIIIOJIHEHUM OpraHaMH M TKaHSAMHU HMX MOBCEIHEBHBIX
¢bynkuii. [TockonbKy BIUSHUE AaHHOM MOJEKYJbl Ha (PU3HOJIOTHIO OpraHu3Ma u
COCTOSIHHE €T0 3/I0pPOBbSl YHHUKAJIBHO IO CBOEH HIMPOTE, CErOJHs JabopaTopuu B
caMbIX pa3HBIX CTpaHaX YMOPHO PaOOTarOT HajJ TeM, YTOOBI M3BJE€Yb U3 3TOTO
CBOMCTBA MAaKCUMAJIbHYIO I10JIb3Y IS MEIULIVHBI.

AMD

1
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Jlo 1929 r., xorga Obuta obHapyxkeHa AT®, mo BceMy MHpY LI UHTECH-
CUBHBIC MOWUCKHA HEYJOBUMOTO BHYTPUKIETOYHOTO HCTOYHUKA SHepruu. [loutm
onnoBpemenHo Kapn Jloman (Karl Lohmann) u nmaypear HoGeneBckol mpemuu
1922 r. Otto Metieprod (Otto Meyerhof) uz MHcTUTyTa METUIIMHCKUX HCCIEA0-
Banuii Kaitzepa Bunbrensma B Xalinensoepre, ¢ oot ctoponsl, u Caiipyc duck
(Cyrus H. Fiske)Bmecte co cBoum acnupantom MHemmanparamoit Cy66a Poy
(Yellapragada Subba Row) u3 I'apBapackoil MEAUIIMHCKON IIKOJIBI — C APYTOH,
MOKa3ajM, YTO Ha BHYTPHUKJIETOYHBIE MPOIECCHI, KOTOPbIE 00ECIEeUnBaIOT COKpa-
IIEHUE MBIIIEYHBIX KJIETOK, BIMSIET MOJIEKYJa, COCTOALIAs U3 aJeHO3MHA (CoenH-
HEHHS a30TUCTOTO OCHOBAHMS a/ICHUHA C CaXapHBIM OCTaTKOM)U TpeX (ochaTHbIX
rpynn. B 1935 r. Katacu Makuno (Katashi Makino) u3 JlansiHeckoit OOJBHUIIBI B
MaHbWKypUU NPEJIOKUI CTPYKTYPY MOJIEKYJIbI, MPAaBWIBHOCTh KOTOPOW MOJ-
TBepAWIU aecsaTh JieT cnycts basun Jlurro (Basil Lythgoe) u Anexcanaep Tomn
(Alexander Todd) u3 xumudeckoi nadoparopun KeMOpHHKCKOTO YHUBEPCUTETA.

3a BeChb ITOT MEPHUOJI HE MOSIBUWIOCh HH OJIHOTO CBUJIETENIbCTBA yYaCTHS
AT® B mponeccax, IpoTEKAONIUX BHE KJIETOK. CUTyalusi U3MEHWIACH JIUIIbL B
1962 r. Monono#t Heiipodusunonor uz MenbOypHCKOro yHUBEpCUTETa B ABCTpa-
muu, bepHCTOK, uccienys mpolecchl nepeaayr nHGopMauu BereTaTUBHOM HEPB-
HOW cHCTEMOH (B 4MCIIe TPOYETr0 OHA KOHTPOJIUPYET COKpPAILIEHHE CTEHOK MOYEBO-
ro My3bIps M KUILIEYHUKA), OOHAPYX U KOMMYHUKATHUBHYIO CBSI3b, B KOTOPOU HE
MPUHUMAIOT y4acTHUsl TaKUe OOIIEU3BECTHBIE HEHPOMEANATOPHI, KaK alleTUIXOJIUH
unu HopaapeHanuH. Hezagonro go atoro (1959 r.) Ilamena Xonron (Pamela
Holton) u3 Keitbpumkckoit puznonornueckoit 1adbopatopuu mpearnoaokuia, 9ro
CEHCOPHBIE HEPBHBIE KIIETKU CEKpeTHUPYIOT MosieKynbl AT®, u bepHCTOK pemmn
MPOBEPUTH, MOTYT JIM OHU OTBEUYATHh 3a KOMMYHHUKAIIMIO MEXIY JBUTATEIbHBIMU
HelipoHaMu W MblaMu. Heo6xoaumo ObuT0 OJI0KMpOBaTh mepenady uHbopMma-
MY TJIaJKUM MBIIIAM C TOMOIIbIO TPAJUIIMOHHBIX HelpoMeauaTtopoB. Ha skcre-
PUMEHTHI yIUIO Oosiee MecAaTuneTus, 1 Toiabko B 1972 1. bepHCTOK cuen BO3MOX-
HBIM OOHApPOJOBATH CBOE MPEAMNOJOKEHUE O CYIIECTBOBAHUM «ITYPUHIPTUUECKUX
HEPBHBIX KJIETOK», KOTOpbIe UCc0Jib3ytoT AT® B kauecTBe HEpomMeanaTopa.

DJIEKTPUYECKUE UMITYJIbChI, TEHEPUPYEMbIE HEPBHBIMU KJIETKAMU, Pacipo-
CTPaHSIOTCS 10 BCEU NIMHE HEMPOHA, HO DJIEKTPUUYECKUH 3aps]l HE MOXKET ITPEOI0-
JIETh KPOUIECYHBIN 3a30p — CHUHANTUYECKYIO WIEJNIb — MEXAY ABYMS HEMpOHAMHU
WJIU TIEPECKOYUTh C HEPBHOTO OKOHYAHUS HAa MBIIICUHYIO KJeTKy. [locnanus nepe-
JAI0TCS OT KJIETOK K KJIETKaM € MOMOILBIO TAKMX HEWPOMEAUATOPOB, KaK aleTul-
XOJIMH, TiayTtamar, gogamMuH. OHM BBICBOOOXKAAIOTCS B CHUHANTHUYECKYIO IIEIb
HEHPOHOM, T€HEPUPYIOUIUM UMITYJIbChI, U CBSI3BIBAIOTCS C PELIENTOPAMU CIEAYIO-
1IET0 HEMPOHA. B HEM NPOUCXOAUT psif U3SMEHEHUN, MIPUBOASAIINX B KOHIIE KOHIIOB
K FE€HEepaly UMIYJIbCOB, KOTOPhIE HHUIIMUPYIOT COKpALIEHUE WM pacciabieHue
MbI. Takum oO6pazom, uHbOpMAITUS TIEpeaeTCs OT HEHPOHA K HEUPOHY B BUJE
YepeAyIONIUXCs AIEKTPUUECKUX U XUMHUUECKUX Pa3psIoB.

Jlosroe BpeMsi CUUTAIOCh, YTO KaXIbli HEUPOH BHICBOOOXKIAET HEUpOMeE-
JIMATOPbl TOJIBKO OAHOTO TUra. COOTBETCTBEHHO, KJIETKH, CEKPETUPYIOLIUE alle-
TUJIXOJIWH, Ha3BaJIM XOJWHIPTUYECKUMH, AopamMuH — M0haMUHIPTUUECKUMHU U
T.0. KoHnenuus bepHCTOKAa 0 HANMYMKM MYPUHIPIrUYECKMX HEUPOHOB OCHOBBIBA-
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Jach HE TOJILKO Ha €r0 COOCTBEHHBIX HAONIOJCHHIX, HO M Ha Pe3ysibTarax padboT
HelpoduznonoroB u3 MeabOypHCKoro U JIOHIOHCKOTO YHHUBEPCUTETOB, B UKCIIE
koTtopbix Makc benner (Max Bennett), I'peiim Komn6emn (Graeme Campbell),
Mo Xoynaman (Mollie Holman) u Maiik Pann (Mike Rand).

Jlosiroe BpeMsi CUMTAIOCh, UTO KaXKIbli HEMPOH BBICBOOOKIAET HEMpoMe-
JMATOPbl TOJBKO OAHOTO TUIA. COOTBETCTBEHHO, KJIETKH, CEKPETUPYIOLIUE ale-
TUJIXOJIWH, Ha3BaIM XOJUHAPTUYECKUMH, AO0PamMuH — 10hHaMUHIPTUUECKUMHU U
T.0. KoHnenmus bepHCTOKa 0 HaANWMYMKM MYPUHIPIrUYECKUX HEUPOHOB OCHOBBIBA-
Jach HE TOJIBKO Ha €ro cCOOCTBEHHBIX HAOIOJIEHUSX, HO M Ha pe3ysbTaTtax padboT
HelpopusnonoroB n3 MensOypHCckoro u JIOHTIOHCKOTO YHHBEPCUTETOB, B YHUCIIE
koTtopbix Makc benner (Max Bennett), I'peiim Komm6emn (Graeme Campbell),
Mo Xoynman (Mollie Holman) u Maiik Pang (Mike Rand).

HecMoTpst HA MHOKECTBO JaHHBIX B MOJb3Y TOro, 4uto AT® BbICBOOOXKIa-
eTCsl HeMpOHaMM MBILII] KWIIEYHUKA ¥ MOYEBOTO Iy3bIpsi, MHOTHUE HEHPODU3HOII0-
I'l COMHEBAJIMCh B CYIIECTBOBAHUM HEPBHBIX KIIETOK, KOTOpPbIE UCIONB3YIOT ATD
B KauecTBe HelipomenuaTopa. CoMHEHUsI ObUIM CBSI3aHBI B IEPBYIO OYEPEb C TEM,
4TO,lI0 MHEHHUIO YYEHBIX, Takas Be3/ecylllas MOJEKyJja Bpsia JIU CIHOCOOHA OCy-
HIECTBIIATh cnenuduueckue QyHkiuu. [lanee, HEOOXOAUMBIM YCIOBHUEM BBINOJI-
HUMOCTHU €10 pOJIM HelpoMeauaropa ObUIO CYIIECTBOBAHME MOAXOMAILIEIO pelen-
TOpa Ha MOBEPXHOCTH KJIETKU-MMILEHU, HO TAKOBOTrO HE OOHapykuBajoch. U To-
r71a HA4aJICs €0 ITOUCK.

B To e BpeMs He MpeKpalaiiuch NONBITKH BBIACHUTh, KAKUM UMEHHO 00-
pazom Mmosiekysnbl AT®, cekpeTupyemble HEHpOHaMu, TepenaroT UH(OpMaIHIO
MBIIIEYHBIM U JAPYrUM KieTKaMm. OCHOBBIBasICb Ha pPeE3ysbTaTax MCCIENOBaHUM,
bepuctok B 1978 1. npeanonoxwi, 4to y AT® u KOHEYHOro NMpOayKTa €ro pac-
LIEIUJIEHUS aJICHO3MHA CYIIECTBYIOT Pa3/ElIbHbIE CEMENCTBA PELENTOPOB — OH
Ha3Bal ux P2 u P1 coorBercTBeHHO. JlanbHeiMe sKCIepUMEHTHI TTOKa3alH, 4TO
aktuBanusa P2-penenrtopa noa aciictBueM AT® npuBOAUT K pa3HbIM MOCIJIECACTBU-
AM, a 3TO 3HAYMUT, YTO, MO-BUAMMOMY, €CTh JBa MOATHUIIA JAHHBIX PELENTOPOB.
bepHcTOK M ero coTpynHuku HazBaim ux P2X u P2Y.

N Bce ke cama ujes, 4TO HEPBHBIE KIETKU UCNONb3YIOT AT® B KauecTBe
HelpoMeauaropa, Bbi3biBajia COMHEHHUA. Toabko B 1990-X IT. MOSBUIUCH MOJICKY-
JSIPHBIE METO/IbI, C TOMOIIBIO KOTOPBIX Cpa3y B HECKOJIBbKUX JabopaTtopusx Obun
uaeHTUGuuMpoBaHsl perentopsl AT®, yTo cpa3y MO3BOJUIIO HCCIEIOBATh BCE
MHOT000pa3ue NeHCTBUN, OKa3bIBAEMbIX ATOW MOJIEKYJION Ha HEpBHBIE U JIPYyrue
KJIETKU.

3anomHuTe!

e  XpaHunuuiaMu dHepruu B Moiiekyse AT® ciaykaT XUMUYECKHUE CBS3U
Mexay TpeMs dochaTHeiMu TpynnaMu. K HUM npucoenHeHa MOJIEKyJia aJIecHO3H-
Ha, OJJHOT'O U3 JIByX IIYPUHOBBIX a30TUCTBIX OCHOBaHUM, BXoasamux B coctas JJHK

e  AT® cunTe3upyercsi B 0COOBIX KIETOUYHBIX CTPYKTypax — MUTOXOH-
TIPUSIX.

OpHuM U3 TTIABHBIX YYacT HUKOB Mpolecca ciayskat npotonsl (H+), BEICBO-
00X JaemMble U3 MOJIEKYJ TJIIOKO3bI MpU MX pacuieriennd. B mutoxonapusix (1)
MPOTOHBI YYAaCTBYIOT B MPHUCOEIMHEHUU (ochaTHON Ipynmbl K afeHO3uHau (oc-
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dary (AD), B pesynbraTe 4yero odpasyercss ATD, KOTOPBIA BHIXOJUT B IUTO-
wiazMy (2). Ipu otmernennn ot AT® konueBoi docharnoit rpynmsl (3) Beie-
JISIETCSL SHEPTHsI, KOTOpask UCIOIB3YETCSl B YACTHOCTH ISl cuHTe3a OenkoB. AJID u
cBOOOAHBIN ocdat Boccoenunstorcs ¢ oopazopanueM ATD (4).

B 1990-x rr. Hauanucek paboThl Haa MpoeKToM «['eHoM YenoBekay», U BCKO-
pe ObUTM MACHTU(GUUIUPOBAHBI T'€HbI, KOAUPYIOUIUE KU3HEHHO BAJKHbBIC OCJIKU Ye-
JIOBEKa, B TOM YHUCJE I€HbI, KOTOPbIe AETEPMUHUPYIOT CUHTE3 OCIKOB HEKOTOPBIX
AT®-peuentopoB. 3aTeM ynagoch JIOKAIM30BATh U CaMU PELETITOPHI HA pa3iny-
HBIX KiIeTKax. M3yueHne curHanbHOM cucteMsl ¢ yuactueM AT® cramo Havyamom
HOBOM 3pBI B 00JACTH MEXKKJICTOYHBIX KOMMYHHKaNUW. JleTampHoe nccieqoBanme
MOJIEKYJISIPHON CTPYKTYpbl MYPUHOBBIX PELENITOPOB MPUBEIO K OTKPBITUIO KPYII-
HOTO WX CEMEHCTBA M OOHAPYKEHUIO Ha KJIIETOYHON MOBEPXHOCTH IIEJIOTO psiaa Ka-
HaJ0B U (pepMEHTOB, MpHHUMAIONUX y4yacTre B nepenade ATd-curnanos. Kak n
0KHJ1aJIOCh, ObUIO BBISIBIICHO JBa OOIIMPHBIX KJIAacCa PELENTOPOB, HO KaKIbIN U3
HUX OBLI MPEJICTaBIICH ropas3fo OOJIBIIMM YWCIOM TMOJTUIIOB, YeM Ipernoara-
joch. Takoe pazHoOOpa3ue MoJpa3zyMeBalio, YTO Kbl M3 MOJTHUIIOB MOXKET
CTaTh MHUILEHBIO JJII «CBOEr0» BEIIeCTBa, ClOcOOHOTO BiIMATh Ha ATd-curnansi
TOJIBKO B CHEIM(PUUYECKUX TKAHAX M KieTkax. M yke ceroiHs Moixyd4eHbl dTOMY
MOATBEPAKIACHUA.
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Kak nokaszanu pganpHEHIINE MCCIENOBaHUA, MEXAHU3M JCHCTBUS JBYX THIIOB
PELENTOPOB CYIIECTBEHHO pasnnyaercsa. P2X-penentopel OTHOCATCS K cymnepce-
MEHCTBY HMOHHBIX KaHAJIOB, OTKPBIBAEMBbIX HeHTpoMeauaTopamMu. OIMH M3 Hac
(Kak) coBMecTHO C IpyruMu HMCCIEAOBATEISIMU OOHApPYKUJI, UYTO, CBS3BIBAsICh C
ATO®, P2X-penientopbl «OTKPBIBAIOTCS» B OYKBAJIBHOM CMBICIIE 3TOTO CJIOBA U 00-
pa3yroT TpaHCMEMOPAHHBIN KaHajl, 10 KOTOPOMY B KJIETKY YCTPEMJISIOTCS HaTpHUe-
BBIE U KaJIbLIMEBbIC HOHBL. B oTinmune ot aToro peuentops! P2Y npu cBsA3pIBaHUH C
AT® 3amyckarOT B KJIETKE KACKaJ MEKMOJEKYJAPHBIX B3aUMOJEUCTBHI, B pe-
3yJlbTaTe€ KOTOPBIX B IIUTOIIa3My BBICBOOOXKIAIOTCS BHYTPUKICTOYHBIC 3aMachl
Kasblusd. Y B TOM, U B Ipyrom city4yae KajdblUUuid MOXKET MOBJIUATh HAa IPYTHeE COObI-
THs HA MOJIEKYJISIPHOM YPOBHE U U3MEHUTDH MOBEJAECHUE KIIETKU.

Mounekyna AT® HaxoAUTCS B CUHAITHYECKON IIEIN COBCEM HE JIOJITO, HO €€
BIIMSIHUE HA AKTUBALIMIO PELENTOpPa B OJHUX CIIy4asx OKa3bIBAETCSA KpaTKOBpeE-
MEHHBIM, MOPSAKAa MUUIACEKYH]I, @ B IPYIUX JUIMTCS rogamu. Hampumep, peskuit
IIPUTOK B KJIETKY HOHOB KaJbLius yepe3 P2X-kaHabl MOKET PUBECTH K CEKPELIUN
NOCIEAHEN IpYruX HEHpOMeauaTopoB (YTO HAONIOAAJIOCh B TKaHAX MO3ra),a BbI-
CBOOOK/IEHUE 3TUX K€ MOHOB U3 BHYTPUKJIETOUHBIX JEMO B PE3YJIbTaTe AKTUBAIUU
P2Y MoeT moBIuAT, Ha AKTUBHOCTh T€HOB, ONOCPENYIOIIMX Mposudepanuto
KJIETOK, ¥ IPHUBECTU K M3MEHEHUSM B TKaHAX, UMEIOLIUM JIOJITOBPEMEHHBIE I10-
CJICICTBUS.

OIHOBPEMEHHO C HEMPOMEIUATOPAMU
W3 HEPBHOM KIETKH, TE€HEPUPYIOLIEH
UMITYJIbCBI, BBICBOOOXAAIOTCA MOJIe-
kynsl AT® (1), kotopsie Toxe mepe-
HocsAT uHpopmanuto. K cekpenyu cur-
HaJabHBIX AT® crmocoOHBI M Apyrue
KiIeTkd. OKa3aBIIMCh BO BHEKJIETOY-
HOM mnpocTtpaHcTBe, AT® nmoasepraror
csi (pepMEHTATUBHOMY PACIICIIIICHUIO
(2) ¢ obpazoBanunem cHavyasia AJD, 3a-
teM AM® u Hakonen agenosuna. Ca- 0‘,0
Ma MoJsiekysia AT® u Bce MpOyKThI € =<
pacieryieHus TepeHocsT UH(popMa-
U0 OT KJIETKH K KJIETKE, CBA3BIBASIChH
CO Crenu(pUYECKUMHU pelenTopaMu Ha

ux noBepxHocTH (3). M3BecTHBl jJBa T

- —

tina AT®-penentopos: P2X u P2Y. ~\?
[TocienHuil pacno3HarOT TAKXKE MOJIE-

KyJel AJID. AM® u aneHo3UH CBS3bI-
BatoTca ¢ Pl-peuentopamu. [Tponyktsl
pacmeruienuss AT® moryt ocnalisTh
WU YCUJIMBAaTh €r0 JIENCTBUE; HANpPHU-
Mep, aJeHO3WH, CBs3bIBasich ¢ Pl-
peuentopom KieTku-uctounuka AT,
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COCOOEH MOMABIISITH €r0 BBICBOOOXK-
JIEHUE

Mexanusm neiictBusi AT® Kak CUTHAIbHOW MOJIEKYJIbI MIPEACTABISAETCS €IIIe
0oJiee CIOXKHBIM, KOTJIa B JIEJI0 BCTYNAIOT APYrHe BHEKJIETOYHBIE CHUCTEMbI CUTHA-
au3anuu. MI3BecTHO, HanpUMep, YTO OOLIUPHOE CEMEUCTBO (hepMEHTOB 110]1 Ha3Ba-
HueM 3kTo-AT®da3bl, HAXOASIMIUXCSA HA TOBEPXHOCTH OOJIBIIMHCTBA KJIETOK, OBICT-
po otmemsitoT oT Mosekyibl AT® ¢ocdarnsie rpynmsl, nmpeBpamas ATO cHava-
na B aneHosunaudocoar (AAD), zarem B agenozuamoHodocpar (AMD), u Hako-
Hell B afieHo3uH. Kaxiplid n3 npoaykToB pacueruieHuss AT® MoxeT 1ercTBOBaTh
Ha KJIETKY I10-CBOEMY.

®dycao Kato (Fusao Kato) u3z Menuuunckoi mkosibl YHUBepcureta J[3uken B
Tokuno nokaszain, HanpuMmep, 4To ATD COBMECTHO ¢ aA€HO3MHOM Y4YacCTBYET B pa-
00Te HEWPOHHBIX CETEHl CTBOJIA TOJIOBHOTO MO3Tra, OMOCPEAys Takue BakKHbIE Qu-
3MOJIOTUYECKUE PYHKIIMHU, KaK JbIXaHUE, COKPAIICHUE CEP/ICYHON MBIIIIEI U pado-
Ty KEIyAOYHO-KUIIEYHOTO TpakTa. M3BECTHBI U MPSIMO MPOTUBOMOJIOKHBIE CUTY-
anuu, korga AT® u ageHO3WH BBICTYNAIOT KAK aHTArOHUCTHI MPU MEpelave CUT-
HAJIOB: CUTHAJI OJUH — IIEPEHOCYUKOB MHOTO.

Brnepsoie ciocooHocth AT® k mepeHocy umH(opmaiuu ObLla MPOJEMOH-
CTpUpPOBaHa JIJIs HEPBHBIX KJIETOK U MbII. Ho Tenepb Mbl 3HaeMm, uto AT® urpa-
€T aHAJIOTMYHYI0 pPOJIb B CaMbIX pa3HBIX TKaHAX. Ha mnpumepe cepaeyHo-
COCYJIUCTOM CHUCTEMbI MBI MTOKaXKEM, HACKOJIBKO pa3HOOOpa3HbI M0 CBOEH MPUPOJE
Y JUINTEIBHOCTH MeXaHU3MbI JelCcTBUSI AT® OT 0JTHOr0 HEMPOHA IPyromMy aJeHO-
3UH MOXET MOAABIATh BICBOOOXKIeHHE AT® B CMHANTUYECKYIO IIEIh OJHUM U3
HelipoHoB. Takum o6pazom, B3auMHoe BiausiHue 3¢dextoB ATD, ero cocraBmusto-
IIUX U BHEKJIETOYHBIX 3KTO-AT®a3 MOKHO paccMaTpuBaTh KaK OCHOBY CaMOpEry-
JIMPYIOLIENCA CUTHAJIBHOU CETH.

CoBMecTHOE BIIMSIHUE HA KJIETKY OKa3bIBalOT HE TOJbKO AT® U mpoayKThI
ero pacuierieHus; B HepBHoil cucteMe y AT® ecTh u npyrue napTHepsl, B OTHO-
IIEHUW KOTOPBIX OH JEHCTBYET Kak KOHehpomenuarop. Takoe siBieHue, oOHapy-
>)keHHOe bepHcTokoM ermie B 1976 r., mOMOIJIO ONPOBEPrHYTh YCTOSIBIIIEECS MHE-
HUE, 4TO JII0O0OW HeWpoH cuHTe3upyeT, 3anacaetT u Bbi- BUJIbl PELIEIITOPOB
N3BectHbl 1Ba Buaa penentopoB AT®. Pe- nentopsl P2X — 3T0 KanbLueBble U
HATPH €BbIE€ HOHHBIE KaHAJIbI, OTKPBHIBAIOIIMECS B OTBET Ha CBA3bIBaHUE AT® ¢ nx
BHEKJIe TOYHOW 4YacThio. Korma monexkyna AT® npu coeauHAECTCA K PELENTOPY
P2Y, 3amyckaeT csi KackajJ, BHYTPUKIETOUHBIX CUTHAIBHBIX MPOIIECCOB, B PE3YJib-
TaTe Yero MOHBI Kajb IS BHICBOOOXKIAIOTCS U3 BHYTPUKIIETOUY HBIX JEMO B IIUTO-
mia3My. B o0oux ciydasix MOBBIIIEHHWE KOHIEHTPAIIMM WOHOB KaJbIUs B KJIETKE
MOKET MPUBECTU B YACTHOCTU K KPATKOBPEMEHHOMY COKPAIICHUIO MBI, AKTH-
Banus P2Y MoXeT MHUIIMMPOBATh Pa3 HOTO POJia MEXKMOJIEKYJISIPHBIE B3aUMO JI€H-
CTBUS M U3MEHEHUE T'€HHON aKTUBHOCTH, YTO BBI3BIBACT JIOJTOBpEeMEHHBIE Y (Pek-
ThI, HAIPUMEP KIETOUHYIO Tpojudeparuio cCBOOOKIAET BCETO OAWUH TUIl HEHPO-
MeauaTopoB. HakomieHo MHOXKECTBO CBHJETEIBCTB B IMOJB3Yy TOro, 4yro ATP
OOBIYHO BBHICBOOOKIAETCSI COBMECTHO C TAKUMHU HEUPOMENMATOPAMH, KaK BCEM H3-
BECTHBIC HOPAJIPCHAINH U ALETUIXOJUH. BriepBble KOHLIENINUS KOHEMPOMEINATO-
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pa Obuia BeIABUHYTA OTHOCUTENHHO AT®. Cerogus U3BECTHBI U JpyTrue IpUMEphI
nojooHoro naptaepcrsa: '’AMK u rimunus, 1odpaMuH U CEpOTOHMH, allETHIIXOJIUH
U riayramar. Mel uMeeM 31ecCh €Ille OJWH IPUMEP TOro, KaK MCCIEJOBAHUE CHI-
HabHBIX QyHKIUMH AT® 1o MOrJIO BBIBUTH 0oJiee YHUBEpCaIbHbIE (HU3HOJIOTH-
YECKUE 3aKOHOMEPHOCTHU U HAMETUTh HOBBIE HAIPABJICHUS PA3BUTHUS APYTruX oOa-
CTEH. YBeJIMUEHUE TOKA KPOBU BBI3bIBACT CIBUI 3HIOTEIHAIBHBIX KJIETOK, BBICTH-
JaOIMIUX CTEHKU KPOBEHOCHOTO COCYZA; B PE3YJIb TaTE U3 KJIETOK BHICBOOOXKIAIOT-
cst Mosiekybl AT®, KoTopble aKTUBUPYIOT pelenTophl OMKalmx KieTok. B oT-
BET OHU CEKPETUPYIOT OKCUJ] a30Ta, KOTOPBIN CIIOCOOCTBYET PACIIMPEHUIO COCYAA.

Bvbl PELENTOPOB

WasacTinl Aga suaa pauentopos ATO. Pe-
LBNTOPbI P2X = 370 KANBUMABbIA W HATPM-
6Bb/8 MOHHbIE KAHANI, OTKPLIBAWWECH
B OTBET Ha CBAILIBANNE AT ¢ MX BHEKNE-
T04HOR YacTeI0. Koraa monexyna ATO npu-
COBAMHABTCA K paLenTOpy P2Y, sanyckaer-
CA KACKAN BHY TPHKNATONHbIX CHTHANbHBIX
NPOUBCCOB, B PA3YNLTATE YETO HOHbI KaNb-
MR BHICBOBOXAANTCA U BHYTPMKAETON-
HbiX 48N0 8 Liuronnasmy. B obonx cnyvanx
NOBBILIBHHE KOHLBHTPALHM MOHOB KANbUAS
B KNETKE MOXET NPUBECTH B YACTHOCTH
K KPATKOBPEMEHHOMY COKDALUEHMIO MBILUL,
AXTHBAUMA P2Y MOXET HHHLWHPOBATS Pa3-
HOFO POAA MEXMONEKYNAPHLIE BIAMMO-
GACTBIA 1 UIMBHBHIE FOHHOR AKTHBHOCTH,
4TO BbI3bIBAET AONTOBPEMBHHbIE SDDEKTLI,
HANPUMED KNETOUNYIO NPORKDED LMD

Vok kansuus ¥
00

0?9 Viow narpus
9

TIONYHMBLUAS CHTHAN

AEVICTBIE AT® HA
KPOBEHOCHYIO CUCTEMY

ATO canabimasrca 113 Hepaa BuicaoboX:
¢ P2X-pegntopom  AATCRATO
MBILB4HOR KNOTKN M HOPARPBKANMN /)

@ Cyxetue » Mblweshoe /7<)

KneTku cumnaTnyeckon
HEPBHOM CUCTEMbI BLICBOBOX-
patoT ATO v Heipome guaTop
anpeHaniy, ATO c8rabiBasT-
CAl CO CBOMMM PBLNTOpamM
Hal CTEHKAX KDOBEHOCHBIX
COCYROB U Bbi3bIBAET UX
GbicTpos CyxeHue

Cocyn i
cyxaercn (RS

SHpoTeNMaNbHbIe
KNGTKH N10f CABMrO-

( PacwupeHue <

YBENMYEHAS TOKA KPOBH BLI3LIBART CABM
3HAOTANMANKHLIX KNATOK, BRCTHAAIOLMX
CT@HKM KDOBEHOCHOrO COCYAA; B P@3yNb-
TATE K3 KNETOK BbICBOGOXAAITCR
Monexyns! AT, KOTOpLIE AKTUBHPYIOY
peugnTopel Gnuxanwnx knetok. B oreer
OHM CEKPATHDYIOT OKCHA A30TA, KOTOPLIA

ATO canavisasTcs
¢ peuantopom P2Y
Onuanexaix
HAOTANMANEHLIX

BLIM BO3AGACTBIEM

CNocoBCTBYET PACLUMPENIIO COCYRA
ManospexneHrex & , )
KNATOK BLICBOGOX: 4 4

merca ATO

3HaoTENHANLHLE

KNETKH
Cocya

pacwmpaaTcs

® OBpasosanue crycTkos »

All® carasiagten
ATO, BbILUBALIMA W3 KNATOK B MBCTA NOBPAXAS- ¢ P2Y-peuentopom
HiA TKaHH, pacwennaerca a0 ALD. A canabl- Ha NOBBPXHOCTH
BAGTCH C PALENTOPAMH HA NOBEPXHOC TH TPOMG - TpOMOoLMTa
LYITOB, T8 ArpErnpyIoT H 0BPA3YIOT KPOBRHLE ObpasypoTeneryeT,

CIVETKU. RAKVNONURANHIUA NAKY
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- Poar AT® B nomaep:xkaHum
HOPMBI U O0pbOe ¢ MATOJOTUAMHU.

— ‘A

= AT® npuHuMaeT ydyacThe B
= o (GYHKIMOHUPOBAHUM BCEX TSITU Opra-
) HOB YYBCT. Tak, MOKa3aHO, YTO peLer-
Topsl AT® Ha MOBEPXHOCTU HEPBHBIX
KJIIETOK B CETYATKE IJa3a PEarupyrorT
o Ha WHOOPMAIUIO, TMOCTYIMAIIYI0 OT
najoyek M Kojaboyek (KIeTOK, BOC-
SN oo IPUHMMAIOIINX CBETOBHIE CUTHANbI). B
i CBOIO OY€peab, HEPBHBIE KIETKH CET-

yaTKU UCNoab3yloT AT® u aneruixo-
JUH B KAa4e€CTBE KOHEHPOMEAMATOPOB
JUTsl TIepeiadu uHGOpMaIii B LEHTPHI
TOJIOBHOTO MO3ra, OTBEYAIOILIUE 3a €€

! : Bar
L.,)AOW'

(= — MNoopege mne

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

G TNMponudepaun

KNeToxK a

Lt e a2 o0pabotky. IlomumMo mMOBCenHEBHOM
S20TeR Mmoniexynes ATOD, O CaRILBEOTES C DeUenTO-
e T e e e paboTel AT®, 110 JaHHBIM HECKOJIbKHUX

TOOMIOATIA NOATODHOE Cyareie AP TeNMNn — DeCTenO3

TPYIIN YY€HBIX, YYaCTBYET KaK CHI-
HaJbHas MOJIEKyJa B OYEHb BaKHOM
aKTe B IpOLIECCE pa3BUTUS SMOPHOHA
— (GOpMUPOBAHUU 3PUTEIHHON CH-
CTEMBI.

Huxonac Jleiin (Nicholas Dale) uz Yopukckoro yHuBepcuteta B AHIIIUU
BMECTE CO CBOMMH KOJUIETaMH IIOKa3aja, 4YTo BbIcBOOOXkaeHue AT® B crporo
OTIpEJICTICHHBIA MOMEHT Pa3BUTHS SMOPHOHA JEHCTBUTEIBHO CIYKUT CUTHAJIOM K
Havyaiy (QopMupoBaHus riaza. Takyro K€ pojib OH WUIPAaeT B Pa3BUTUU YIUTKU
BHYTPEHHETO yXa — CTPYKTYpbl, OTBETCTBEHHOW 3a Bocmpusitue 3Byka. ATD
y4acTBYeT B paboTe CIIyXOBOI'O anmnapara u 'y B3pocioro yenoseka. [lonocts ynur-
KM BBICTHIIAIOT 10 S0 ThIC. BOJOCKOBBIX CEHCOPHBIX KJIETOK, U TPUMEPHO MOJOBH-
Ha U3 HUX uMerT AT®-pernenTopsl, KOTOphIE, KaK OBLIO MMOKa3aHO, B pse clyda-
€B ONOCPENYIOT UMITYJIbCALIMIO HEMPOHOB. /lanee, BKyCOBbIE COCOUKM HA KOHUMKE
A3bIKa HeCcyT P2X-penenrtopsl, onocpenyronme BKycoBbie ourymenus. Coro Kun-
HaMoH (Sue C. Kinnamon) u ee kosuieru u3 YHuBepcuteta mrara Konopaao B xo-
JIe XOpOUIIO MPOAYMaHHbIX U OPTaHU30BAHHBIX SKCIEPUMEHTOB MPOAEMOHCTPUPO-
Basid, uTo AT® npexacrasnser coObol KM3HEHHO Ba)KHBIM HeWpoMenuaTop, mepe-
JAIOIINI CUTHAJIBI OT BKYCOBBIX COCOYKOB COOTBETCTBYIOLIMM HEPBHBIM KIIETKAM,
Y YTO MBIIIH, UleHHbIe P2X; - u P2X3-peuenTopOB, HE CITOCOOHBI K BOCITPHUSTHIO
BKycCa.

HNuTepecHo, 4TO Takue e pelenTopbl OMOCPENYIOT HEKOTOphle OOJeBbIE
omyuieHus. MHOTHE 3HAIOT HE MOHACHBIIIKE, YTO MOJKOXHbIE UHbeKUUn AT
BecbMa Oose3neHHbl. HenaBuo rpynma ¢usnonoros u3 llIkonsr MeauiuHel, ctoMa-
TOJIOTUU U OMOMeTUIIMHCKUX HayK npu KoponeBckom koisemxke B JIonaoHe noka-
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3ama, 4To 0OJIb BO3HUKAET B pe3yJsibTaTe akTUBauu P2X-penentopoB B HEPBHBIX
OKOHYAHHUSX B KOXKE, OMOCPEIYIONINX TaKTWIbHBIC U OoJieBble omIylieHus. CBs3b
AT® ¢ npyrum BugoM 00JH, a IMEHHO BO3HUKAIOIIEH MPU MOBPEKICHUU HEPBOB,
MMEET HWHOM XapakTep. OKCIEepUMEHThI, mnpoBeacHHble Kanzyxuae WHoye
(Kazuhide Inoue) u3 YuuBepcurera Kriocio B SAnonuu u Maiikiiom Cantepom
(Michael Salter) u3 YauBepcutrera TOPOHTO CBUIETEIBCTBYIOT, YTO B 3TOM ClIydac
npoucxoaut aktupauss AT®-penenTopoB Ha MOBEPXHOCTU KJIETOK MUKPOTJIUU B
COMHHOM MoO3re. MUKpOIJIMSA B CBOIO OYEPEAb CEKPETUPYET MOJIEKYJIbl, KOTOPHIE
pa3IpakaroT HEPBHBIE BOJIOKHA, YTO U BBI3BIBAET XPOHUYECKYIO 00Jb (cM.: Dujc
J1. HoBole moo3peBaeMbIe 110 ey 0 XpoHudeckoit 6omm /BMH, Ne 1, 2010).

VYxe ceiiuac HEKOTOpbhIE (papMareBTHIECKHNE KOMITAHUM HAaMEPEBAIOTCSI MC-
noib30BaTh P2X-penenTopbl B KauyeCTBE MUIIEHEW ISl HOBBIX JIEKAPCTBEHHBIX
CPEJIICTB MPU HEBPOJIOTMUECKUX 00X U O0JISIX, COMPOBOXKAAOMIMX Bocnanenue. 1
3TO TOJIBKO OJIHA U3 BO3MOKHBIX 00OsiacTeil npuMeHeHuss AT® uim ux penenTtopos
B MEJIMIMHCKUX LENsIX. B TOM e psiay Haxonarcs cepAeuHO-COCyIUCThIe 3a00I1e-
BaHUs. YTOOBI OHATH MPUUUHY, HY>KHO MPOCIEINUTDh, YTO MPOUCXOTUT MPU TAKUX
natosiorusix. Kierku, nonyuusiive Guandeckue MOBPEKIACHUS WA HENPABUIBLHO
(GYHKIIMOHUpYIOLKE, MOTYT BbICBOOOX1aTh AT® B MexKiIeTouHyto cpeay. Yacro
3TO CIYKUT CUTHAJIOM ISl OpraHW3Ma K BKIIFOUEHUIO MEXAHW3MOB pErapanuu, B
YACTHOCTH K BBIPAOOTKE B MOBBILIEHHBIX KOJUYECTBaX TPOMOOIUMTOB U 00pa3oBa-
HUIO CTYCTKOB KPOBH, OCTAHABIIMBAIOIINX KPOBOTEUEHHUE. Y TPOMOOIIMTOB UMEIOT-
cs peuentopsl noaruna P2Y 12; ux aktuBanus BHEKJIECTOUYHBIMUA MosieKyJaaMu ATO
Y BBI3BIBAECT TAKME U3MEHEHUS B KIIETKAX, KOTOPbIE YCKOPSIIOT 00pa3oBaHUE CryCT-
KOB. DTH K€ COOBITHSA JIe)KaT B OCHOBE BO3HMKHOBEHHUSI TPOMOOB B KPOBEHOCHBIX
cocyZiax, YTO MOKET MPUBECTU K MH(DAPKTY WM MHCYJBTY. YK€ CO3/IaHO JIeKap-
CTBO-«0J10KOacTepy» MoJ Ha3BaHMEM KIIOMUAOrpPEI, KOTOPOe OJOKUPYET PEeLenTo-
pel P2Y12.

ATOD

B kauectBe Hetipomenunatopa AT® HenocpeaCTBEHHO Y4acTBYIOT B yHK-
LMOHUPOBAHUH T'OJIOBHOI'O MO3Ta M CEHCOPHBIX PELENTOPOB, & TAKXKE B PETYIISILIUN
pa®oTHI MBI U IPYTUX OPraHOB U TKaHed. BhICBOOOXK1asCh U3 KJIETOK, HE OTHO-
camuxcsa K HepBHOU cucteme, AT® 4acTo CIy)XUT «CITYCKOBBIM KPIOUKOMY IS
3alUTHBIX peakuuii. Huxke npuBeneHsl HeKOTOpble npumepsl AeiicTBuss ATD Ha
pa3iiMyHbIe OPTraHbl U TKaHU. B 0AHUX ciiydasx 3T QyHKIMH YK€ YCTaHOBJICHBI, B
JIPYTUX U3y4aOTCSl.

MO3I'. AT® onocpenyeT cBs3b MEXIAYy HEHPOHAMH, a TAKKE MEKAY
HEeHpOHaMH U KJeTKaMmu rind. MHbopmaius, nepeHocumasi STUMH MOJIEKYJIaMHU U
MPOJIYKTOM HUX PACLICIUICHUS aJICHO3UHOM, BIIUSET HA COH, MaMsTh, 00y4aeMOCTb,
JIBUTATEIbHYIO aKTUBHOCTb. A €CJIM CUTHAJI CIMIIKOM CHUJIbHBIN, MOYKET pa3BUTHCA
AMUJICTICUS WJIM JApyTHe Tcuxudeckue pacctpoiictBa. AT® cmocoOCTByeT 3aXuB-
JIEHUIO PaH, HO B TO K€ BPEMsI MOXKET 3aIlyCKaTh IPOLIECC arloNTo3a Npyu Helpoae-
TeHEPATUBHBIX 3a00JICBAHUSIX.

CEHCOPHBIE OPT'AHBI U BOJIEBBIE OILIYIIEHUA. AT® perynupy-
€T, @ B HEKOTOPBIX CIIydasix MEePeHOCUT MH(POPMAIIMIO OT CEHCOPHBIX HEPBOB IJIa3,
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yIIEH, HOCA U sI3bIKa B I'OJIOBHOM MO3I. Y4acTBYET B II€peaye B TOJOBHOM MO3T
OOJIEBBIX CTUMYJIOB.

CEPILIE. Monekynbsl AT®, BEICBOOOK1aeMbIe BMECTE C HOPAIPEHATMHOM
HEPBHBI MU KJIETKAMHM BETE€TaTUBHOW HEPBHOM CHUCTEMBI, CTUMYJIUPYIOT COKpallle-
HUs cepJieyHoi MbIibl. Hapyiienus B paboTe 3TOM CUTHAIBHOM CUCTEMBI BBI3bI-
BAIOT APUTMHUIO U U3BMEHEHUE apTEPUATILHOTO JABJICHHUS.

JIPYTUE OPI'AHBI. AT®, BbicBOOOXJa€MBbINi HEPBHBIMH KJICTKAMHU KH-
HIEYHHUKA, CIOCOOCTBYET COKPAIIEHHUIO €r0 CTEHOK M CEKPELUH MUILEBAPUTEIBHBIX
depmenToB. AT yyacTBYeT TakKe B PETYNALMU 3PEKLUHU, COKPAIIEHUN CTEHOK
MOYEBOI'O ITy3bIPA.

KOCTHASA TKAHbDb. AxktuBanus AT®-penentopoB CTUMYIUPYET MPO-
LIECCHI BOCCTAHOBJIEHUSI KOCTHOW TKaHU M ITOJABIISIET IMPOLECCHI €€ Pa3pyLICHUS.

KOXA. AxrtuBamus AT®-penentopoB crnocoOCTBYET 3aKMBIICHUIO paH, a
Tak)Ke, BO3MOXKHO, YYacCTBYET B HOPMaJIM3AllMM MPOILECCOB KJIETOUHOM mponude-
paluu mpy Takux 3a00JIeBaHUSIX, KaK TICOPUA3 U CKIEPOIACPMHUS.

NMMVYHHAS CUCTEMA. Mosnekyabsl AT®, BeIXoAsIIME U3 KIETOK MPH
MOBPEXKACHUAX TKAHEH, CTUMYJIUPYIOT KJIETKM MMMYHHOW CUCTEMBI K 3aIyCKY
BOCIAJICHHS] — 3alIUTHOM peakiuu oprann3dma. OQHaKO CIUIIKOM CHIIBHOE U JJIH-
TEJIBHOE BOCIIAJICHUE MOYKET IIPUBECTU K HEXKEIJIATEIBHBIM IOCJIEACTBUAM, HAIIPU-
Mep peBMarougHoMmy aptputy. AT® B kauecTBe nepeHocurMka WH(OpMAIUU MO-
MOTaeT KJIETKaM UMMYHHON CUCTEMbI YHUUTOXATh KJIETKU, UHPUIIUPOBAHHBIC Ta-
TOT€HHBIMU OAaKTEpHSIMU, MTPEAOTBpALIaeT cTUMyHpytouiee neiicreue ATO, a He-
CKOJIBKO CXOJHBIX IIPENapaToB MPOXOAAT NOCIEIHUE CTAAUN KIMHUYECKUX HCIIBI-
TaHui. Eiie ogHo noiie AeATeNbHOCTH ISl Tepanuu, HauelneHHon Ha AT®, — nu-
nieBaputenbHas cucrema. Jhxeitme Namuran (James J. Galligan) u apyrue co-
TPYJHUKH YHUBepcuTeTa mrara Muuuran nokazanu, yto AT®, BeicBoOOXKIae-
MBIM U3 HEPBHBIX KJIETOK KUIIEYHUKA, cBA3bIBaeTcs ¢ P2X- u P2Y-peuentopamu
CTEHOK M yYaCTBYET B PETYJISIIUUA UX PUTMUYHBIX COKpPAIICHUH, MPOTAIKHUBAIOIINX
MUILY 10 KUIIEYHOMY TpakTy. OnHOBpeMEeHHO MOJeKyabl AT®, cBA3bIBatONIMECS
¢ P2Y-peuentopamMu Ha MOBEPXHOCTH KIJIETOK, KOTOPBIE BBICTUJIAIOT MOJIOCTh KH-
[ICYHUKA, YCUJIMBAIOT CEKPEIMIO MUIIEBAPUTENbHBIX (pepMeHTOB. BerecTsa, neii-
CTBYIOLIME HAa 3TH PEUENTOPHI U BIMSIOIINE HA YKa3aHHbBIE IIPOLECCHI, IPEICTAB-
JSI0T OOJBINON MHTEpeC i (hapMaleBTUYECKUX KOMIIaHUN KaKk BO3MOXKHBIC KaH-
IUJAThl HAa POJb JIEKAPCTBEHHBIX CPEICTB, HANPABICHHBIX HA YCTPAHEHUE CHH-
JpoMa pa3ApakeHHOM TOJICTOM KHIIKHU U e1lle 0oJiee cephe3HOM MaTojaorun — 00-
ne3nu Kpona.

Tor ¢akr, yuto AT® yuyacTByeT B NOAJEPKAHUM HOPMAIBLHON pPabOThI
MHOYKECTBA OPraHOB U TKaHEW, MPEANOJIATaeT BO3MOKHOCTh €r0 MPUMEHEHUS IS
JICUEHHMS 1IEJIOT0 PsAJa PACCTPOMCTB: 0OJIE3HEN MOYEeK, KOCTEe, MOYEBOr0 My3bIps,
KOH, HEBPOJIOTMUECKUX U MCUXWYeCcKuX natojoruil. M uto eme 6onee BaxHO —
AT®, BO3MOXKHO, SIBISIETCA OJHUM W3 €CTECTBEHHBIX 3aIlIUTHUKOB OpraHu3Ma OT
onkoyiornueckux 3aboneBanuii. Eme B 1983 r. Dmmesep Pamomopt (Eliezer
Rapoport), paboTtaBummit Torna B Meaunuucko# mkoae boctoHckoro ynuBepcure-
Ta, coobnmt o cnocooHoctr AT® yHuuTokath pakoBbie kieTku. HoBocTs Oblna
BOCTIPUHSATA C OOJBIIMM CKENTULIM3MOM, HO C T€X MOpP cpazy HECKOJIbKO Jabopa-

20



TOPUHM HE3aBHUCUMO APYT OT Apyra noxkasanu, 4To AT® nelcTBUTEIBHO MOAABISET
pPOCT ONyXOJI€d, B YaCTHOCTH MPEACTATEIBHOMN KEIE3bl, MOJIOYHBIX KEJIE3, MPIMOU
KHIIKY, SIMYHUKOB, MUIIEBO/A,a TAKKE OCTAHABIMBACT pa3BUTHE MeJIaHOMbI. CHT-
HajpHas cucteMa ¢ yyactueM AT®, ¢ 0OJHON CTOPOHBI, BBI3BIBAET AllONTO3 PaKO-
BBIX KJIETOK, a C Ipyroil — croco0cTByeT nuddepeHnnanuu KIeToK, i BCE BMECTe
3TO 3aMEIJISIET POCT OITYXOJIH.

Jiist Toro utoObl HOBBIE cBeZieHUs 0 GyHKIMSIX AT® Hanum npakTH4YecKoe
IIPUMEHEHUE — MMEETCS B BUJY CO3JaHUE JIEKAPCTBEHHBIX MPENApPaTOB, TOTOBBIX
K ymoTpeOJeHuto, — MpHUACTCS MpojeiaTh OorpoMHYI0 padoTy. Ho yxke ceiiuac
MHOTHE Hay4YHO-HCCIIEI0BAaTeNbCKUE JabopaTopuu U (apMaleBTUYECKUE KOMIIa-
HUU aKTHUBHO 3aHHMMAIOTCS NMOMCKAaMH BEIIECTB, KOTOpPbIE M30MPATEbHO BIIUSIN
OBl Ha OMpeeNIeHHbIE MOATHIIBHI perenTopoB AT® mnm O6I0KUpOBAIH paciIere-
Hue AT® nocine ero BEICBOOOKICHHS U3 KJIETOK.

AT® — Be3gecyuipb

VYyactue AT® B paboTe cambIX pa3HbIX CUTHAJIbHBIX CUCTEM CTAaBUT IEpEN
UCCIIEIOBATESIMU IO KpaiiHEeN Mepe OJJHY CEphEe3HYI0 MPoOJIeMy: CO3/1aHuE JIeKap-
CTBEHHBIX CPEJICTB, HAIICJICHHBIX Ha €IMHCTBEHHBIN OpraH WIA TKaHb. BO3MOXKHO,
pelIUTh €€ IOMOXET pa3zHooOpa3ue CyObeIMHUYHBIX KOoHpurypamuii ATO-
pPELENTOPOB y pa3HbIX BUJOB KJIETOK M TKaHeW. bammkur Kak nertaercs ceiuac
CKOHCTPYHpOBaTh UCKycCTBeHHble ATd-penenTopsl, KOTOPbIE MOXKHO ObUIO ObI
BCTPOUTH B KIIETOUHbIE MEMOpPaHBI in VItro WIH J1a)Ke B KIJIETKU JJA0OPATOPHBIX HKH-
BOTHBIX. DTO MO3BOJIUT BBISIBUTH MOCJEACTBUS MUHUMAJIbHBIX U3MEHEHUU (yHK-
uui penentopoB. ECTh U Apyrue moaxojibl K HaNpaBI€HHOMY M3MEHEHUIO (yHK-
nroHnpoBanus AT® Kak CUTHAJIIBHOW MOJEKYJIbl U U3YYEHHIO €T0 MOCIEICTBUI
Ha ypOBHE OpraHU3Ma.

OnHO U3 HEJaBHUX NOCTIDKEHUM mociaenuux 20 jgeT B ToM o0JacTH UcCie-
JIOBaHUH, 0 KOTOPOM uaeT peub, — omnpezaenenne Ipukom ['yokcom (Eric Gouaux)
u3 OperoHCKOro YHUBEPCUTETA KPUCTALITUYECKON CTpYKTyphl P2X-kaHana y peio-
KU 1aHuo pepuo. Ternepp Mbl MOKEM IPOCIEIUTH 3a PAOOTON JaHHOTO pelenTopa
Ha aTOMHOM YPOBHE U IOHATH, KaK ocyuecTBisiercss AT®-curnanusamnus oT Mo-
MEHTA CBS3bIBAHUS MOJIEKYJIbI C PELENITOPOM 10 MOMEHTA IOJIyYEHHUsI CUTHaja Lie-
JOW (pU3UOJIOTUYECKON CUCTEMOM. DTO MOMOXKET TaKK€ B MOMCKE HOBBIX JIEKap-
CTBEHHBIX CPEZICTB LIEJIEBOr0 IEUCTBUA.

HenaBno AT®-penienTopsl ObLIM OOHAPYKEHBI Y PACTEHUN M TaKUX MPO-
CTEHIINX OpPraHu3MOB, KaK CHHE-3€JeHbIe BOJOPOCIH, aMeObl U IIMCTOCOMBI, YTO
OTKpPBIBAET HOBBIE BO3MOXKHOCTH B OOpbOe ¢ 3a00jieBaHUSIMU PACTEHUN U Jaxe
HalJIET TPUMEHEHUE B CEIbCKOM Xo3siicTtBe. Hamnume cucrem ATO-
CUTHAJIM3AIMU Y Pa3HbIX (OPM KW3HM, JAIEKO OTCTOSIIMX APYT OT Jpyra Io
YPOBHIO CJIOKHOCTH, HABOJUT HA MBICIIb, YTO KOMMYHUKAaTUBHAs (DYHKIIUS MOSBU-
nack y AT® Tak e 1aBHO, KaK U CIIOCOOHOCTH 3aracarh SHEPTHIO.

MpI ¢ ynoBiIeTBOpEHHEM HaOJI0aeM 3a TeM, KaK W3MEHsIeTCS OTHOILICHHUE
K curHanbHOM poinu AT®. 50 et Ha3aa cama 3Ta Ujiesl CYUTaIach HECEPHE3HOM, a
cerogusi K AT® nmposiBisieT MHTEpeC Bce OMoIornueckoe coodmecTBo. Mbl yBepe-
HBI, YTO KOT/Ia-HUOY1b BO3MOXKHOCTH AT® packporoTcs B TIOJHON Mepe U MOCITY-
JKaT yJIYYIIEHUIO Ka4eCTBa )KU3HHU JIIOACH.
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MukpocoMaibHOEe OKUCIeHUE U OMoJIoTHYecKHe (PYHKIMU KHUCJI0POAa
B 3TOM Ipoliecce.

Mukpocombl - MOP(OJIOTMUECKH 3aMKHYTHIE BE3UKYJIbI, B KOTOpHIE Mpe-
BpaIllaeTCsl SHAOIUIA3MAaTUYECKUI PETUKYIYM MpH roMoreHusanun TkaHeu. Cie-
JIOBATEJIbHO, MUKPOCOMHYIO (hpakilMio, BbIACISIEMYIO Mpu Iu(pepeHnaibHOM
HEeHTPU(PYTUPOBAHUU TOMOTE€HATOB, 00OPa3yIOT MPEUMYIIECTBEHHO MEMOpaHbl H-
JIOTIIa3MaTUYECKOTO PETUKYIIYMa U HEKOTOPBIE APYTUe CyOKIETOUHbIE CTPYKTYPbI
(Hanpumep, puOOCOMBI).

MukpocoMalbHOE OKHUCIIEHUE OCYIIECTBISETCS (DEPMEHTHBIMU CUCTEMaMH,
JIOKAJIM30BAaHHBIMU MPEUMYIIECTBEHHO B MUKPOCOMHOUW (PpaKIUKM TAKUX OPTaHOB,
KaK MEeYEeHb W HAJIMOYEYHUKH, B MEMOpaHaxX TJIaJKOTO HHOIIa3MaTHUYECKOTO pe-
tukynayma (OIIP). @epmeHThl, KaTaau3upyroNIMe BOCCTAHOBIEHUE OJHOTO aroMa
Mosekyiasl O, ¢ oOpa3oBaHUMEM BOJABI M BKJIIOUEHHE APYroro aroma KHUCJIOpoja B
OKHUCIIIEMOE BEMIECTBO, MOJYYHJIM HA3BAaHUE MUKPOCOMAIIbHBIX OKCHJIA3 CO CMe-
maHHOM (QYyHKIHMEH I MUKPOCOMAJIbHBIX MOHOOKCHTeHa3. OKHUCIIEHHUE C y4acTH-
€M MOHOOKCHUT€HAa3 OOBIYHO M3Yy4aloT, UCIOJIB3Ysl MpernapaTbl MUKpOcOM. B oTiu-
Y€ OT MUTOXOHJIPUAIIBHOTO OKUCJICHUS, TJ€ BEAYIILYIO POJib, KaK ObLIO MOKAa3aHO
BBIIIE, UTPAIOT PEAKIUU ACTHAPUPOBAHMS, a KUCIOPOJ SBISETCA KOHEYHBIM aK-
HENTOPOM AJIEKTPOHOB U HCIIOJIB3YETCs JIUIIb Il 00pa30BaHUs BOJIbI, B MPOILIEC-
caX MUKPOCOMAJIbHOTO OKHCJICHUSI aKTUBUPOBAHHBIM KUCIOPOJ HEMOCPEACTBEHHO
BHEJIPSIETCS B OKUCIIIEMOE BellecTBO. [Ipu aToM PyHKIIMOHANIBHASI POJIb MUTOXOH-
JPUATBLHOTO U MUKPOCOMAJILHOTO OKHCJICHHUSI B KJIETKE pazindHa. MUTOXOHAPU-
aJbHOE OKHUCJICHUE - MEXaHU3M MCIOJIb30BAHUS KUCIOPOJia B OMOAIHEPTETUUECKUX
npoiieccax. MUKpoCOMabHOE OKUCIICHUE - MEXaHU3M UCIOJIb30BAHUS KUCIOPO/ia
¢ "MIacTUYECKUMU' LUEITAMU.

DepMEHTHbIC CHUCTEMBI, JIOKAJIM30BAHHBIE B MHUKPOCOMHON (pakiuu u
CIIOCOOHBIE UCTIOIB30BATh MOJIEKYJISIPHBIN KUCIOPO JIJIsi OKUCIEHUs crienuduue-
CKUX OPTaHUYECKHUX COCIUHEHUH, NEeSATCS Ha OKCUT€HAa3bl, MPUCOSTUHSIONNE 00a
atoma kuciopona (A + O, --> AQO;), U TUAPOKCHUIIA3BI, TPUCOCTUHSIONINE K CyO-
CTpaTy TOJBKO OAWH U3 IBYX atomMoB O, (A + O, --> AOH + [O]). Bropoii arom
KHCJIOpOJa MCIOJIb3yeTcss 00buHO Ha okuciienne HAJI®H,. Hanpumep:

Crepong (RH) 02
HAOPH,
- H,O
HAPOKCHCTOPOMA
p(R Sheren HAOd

MuxkpocomanbHas 11enb (PEepMEHTOB, OCYIIECTBISIONAs THAPOKCUINPOBA-
HUE, B 3HAUUTEIbHON Mepe uzydeHa. OHa cogepxut uutoxpom P-450, BocctaHOB-
neHHbli CO-KOMITIEKC KOTOPOr0 UMEET MAKCUMYM MOIJIOIIEHUs MTPH JJIMHE BOJI-
bl 450 BM, cnenuduueckuit dhraaBonporenn, Bmodaronmii ®AJl, u Fe-6enok,
coJep Kalii HereMUHOBOe kene30. CienyeTr 3aMeTUTh, 4TO (PIaBONPOTEHABI U
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IUTOXPOMBI, KOTOpble (YHKIMOHUPYIOT B MHKPOCOMAJIBHOM II€MH OKHCIICHUS,
PE3KO OTINYAIOTCS OT PEPMEHTOB MUTOXOHAPUATBHOMN IBIXaTEIbHON LEMH.

TudpokcunasHsiii KoMnAeKc
cyyacmuem yumoxpoma Py,

[Fe—6enox; &I;
V2HAADH+H*]

Puc. 78. CxemMa MeXxaHU3SMO peaKyuu 2udpoKCUNUPOSAHUSA 8 MUKPOCOMAX.
Fe2+ - soccmanoenerHHana gopma yumoxpoma P-450; RH - cy6ecmpam;
@11 - pnasonpomeud; Fe 6enok - 6enok, codepxcauwjuii HezeMUHOB0e X(enes0

Ha puc. 78 B 0o6mieit opMe mpencrarieHa LENb MepeHoca JIEKTPOHOB B
MHKPOCOMAaX, MPU y4aCTUU KOTOPOM OCYHIECTBIIAETCS TMApPOKCHIMpoBaHue. Kak
BUJHO M3 3TOTO PUCYHKA, UMEIOTCA JIBE TOYKM Iienu, riae ydactByer HAJIDH,:
NEPBBIM pa3 OH MOCTABJIAET aTOM BOJIOPOJA W MPOTOH JjIsi 00pa3oBaHMs BOJBI,
BTOPOM - OTAAET BJIEKTPOH JUIsl BOCCTaHOBJIEHUs nuroxpoma P-450 (B mepeHoce
AJIEKTPOHA HA IUTOXPOM YYacCTBYIOT (hJIaBOMPOTEU]] U OENIOK, COoIepkKaIIUi Here-
MUHOBOE kese30). Cunuraercs, 4To HuToXpoMm P-450 BeITONHAET BOAKYIO (YHK-
1ri0. Bo-mepBhIX, OH CBS3BIBAET CyOCTpaT T'MAPOKCUIMPOBAHUS, BO-BTOPHIX, Ha
HEM MTPOUCXOJNUT aKTUBALUSA MOJIEKYJISIPHOTO KHCIOPOA.

K 4duciy 3HIOreHHBIX CyOCTPaTOB MUKPOCOMAIBHOTO OKHCIICHHUS CIEYET
OTHECTU CTEPOUJIHBbIE TOPMOHBI U XOJECTEPUH, a TaKXKe, MO-BUAUMOMY, HEHACHI-
IIEHHBIE )KUPHBIE KUCIOTHI. B mocneaHee Bpems MOSIBUITUCH YKa3aHUSI HA BO3MOXK-
HYIO pOJIb PEaKUMi MHUKPOCOMAJIbMOIO OKHUCJIEHHS] B OMOCHHTE3€ MpOoCTarjiaHau-
HOB. Bennko 3HaueHHE MHUKpPOCOMAJIBHOI'O OKHCJIEHHS B METa0OIM3ME JieKap-
CTBEHHBIX CPEJCTB U PsAJa TOKCHUYECKUX COCANHEHUH.

1. OcHoBHBIE hepMEHTHI MUKPOCOMAJIBHBIX 3JIEKTPOHTPAHCIHOPTHHIX
uenemu

MukpocomalibHasi CUCTeMa HE COJIEPKUT PACTBOPUMBIX B IIUTO30Ji€ OEITKO-
BBIX KOMIIOHEHTOB, Bce (DePMEHTHI - MEMOpaHHbIE OCJIKH, aKTUBHBIC IIEHTPHI KOTO-
PBIX JIOKAJIM30BaHbl HA UTOIJIa3MaTUYECKOW oBepxHocTH DP. Cucrema BKItO4a-
€T HECKOJIBKO O€JIKOB, COCTABJISIIOLIMX dJIEKTpOHTpaHcnopTHblie 1enu (LI13). B OP
CYILLECTBYIOT JIB€ TaKu€ IIeNH, IepBasi cocTout u3 AByx ¢pepmeHToB - NADPH-P,45
penykTassl U IUTOXpoMa Pgso, Bropas Bkiouaer ¢epmeHT NADH-1mmuroxpom-bs
penykTasy, HUTOXpoM bs 1 emé oauH ¢hepMeHT - creapoui-KoA-aecarypasy.

JuiekTpoHTpaHcnopTHas uenb - NADPH-P,5 penykrasa - nuroxpom
Ps50. B OomnbImHCTBE CiydaeB JTOHOPOM 3JIEKTPOHOB (€) U1l ATOM IENU CIIYKUT
NADPH, oxucnsiembriit NADPH-P45, penykrazoii. ®epMeHT B Ka4eCTBE MPOCTETH-
YECKOU TPYMIIBI CoNepkUT 2 KodepMmeHTa - hrnaBuHaneHunau-nykineotus (FAD) u
dbnaBuamononykieotus; (FMN). Tlporonsr u anektponst ¢ NADPH mnepexonsr
nocienoBateabHo Ha kKodepmenThl NADPH-P450 penykrasel. BoccranoBneHHBIN
FMN (FMNH,) okucisieTcst TMTOXpOMOM P50 (CM. cxeMy HUXKe).

23



IuroxpoM P,5 - reMOnIpoTENH, CONEPKUT NMPOCTETUUECKYIO IPYIILY I'EM U
MMEET y4aCTKU CBSA3bIBAHUS JJIsl KUCIOpoJa U cyOcTpara (kceHoonoTtuka). Haspa-
HUE LUTOXPOM P50 yKa3sIBaeT Ha TO, YTO MAKCHUMYM IIOTJIOLIEHUS KOMIUIEKCA IIU-
ToXpoMa Pysq texxut B obnactu 450 HM.

NADPH+H* FAD X,FMNH; Fe* (Paso) 0%+ 2H—» H,0

NADP* X FADH,/ \ FMN Fe‘ (Paso) ROH

NADH+H' Fe"(bs)X e* (Paso) 0%+ 2H— H,0
NAD* .X. FADHzX Fe*(bs) Fe* (Paso) K ROH

Oxucngemblii cyOCTpar (JOHOP 3JEKTPOHOB) IS NADH-HI/ITOXPOM bs -
peaykrasbl - NADH (cMm. cxemy Bbie). [Ipotonst u anektponsl ¢ NADH nepexo-
AT Ha KodepMeHT peaykraszbl FAD, cienyromuM akuenTopoM 3JE€KTPOHOB CIy-
#uT Fe" muToxpoma bs. I{uToxpoM bs B HEKOTOPBIX CIydasx MOXKET OBITh JOHO-
POM BJIEKTPOHOB (€) i ruToxpoma Py unu nis creapousi-KoA-necarypassi, Ko-
TOpasl KaTaJIu3upyeT 00pa30BaHUE JIBOMHBIX CBA3EH B KUPHBIX KUCIOTaX, IEPEHO-
CsI QJIEKTPOHBI HA KUCTIOPOJI ¢ 00pa3oBaHKeM BoOJIbI (prc. 12-2).

NADH-nmutoxpom bs peaykrasza - AByXJTOMEHHBIN Oenok. ['oOynsipHbIit
IIUTO30JIbHBIA JJOMEH CBSI3bIBAET MPOCTETUYECKYIO Tpynny - kodpepment FAD, a
€AMHCTBEHHBIN ruapooOHBI "XBOCT" 3akpemiseT 6e10K B MeMOpaHe.

Iutoxpom bs- remcoaepkamuii OEI0K, KOTOPBI UMEET JIOMEH, JIOKAIH-
30BaHHBIN Ha MOBEPXHOCTU MeMOpaHbl DP, u KOpOoTKuUii "3aiKOPEHHBIN" B JIUMHI-
HOM OHCII0€ CIUPATTM30BAHHBIN JJOMEH.

NADH-uuToxpoMm bs -peaykraza u UTOXpPOM bs, SBISISICH "3aKOPEHHBI-
Mu" OenkaMH, HE (PUKCHUPOBAHBI CTPOrO HA OMPENETEHHBIX YYaCTKaX MEMOpPaHbI
OP ¥ m03TOMY MOT'YT MEHATH CBOIO JIOKAJIU3ALHUIO.

2. DyHKIUOHUPOBaHUE HUTOXpPOMa P s

N3BecTHO, YTO MOJIEKYJISIPHBIN KUCIOPO B TPUILJIETHOM COCTOSIHUM UHEP-
TEH U HE COCOOEH B3aUMO/JICHCTBOBATh C OPraHUUECKUMHU COSAMHEHUSIMH. UTOOBI
clienaTh KUCIOPO PEAKIIMOHHO-CIIOCOOHBIM, HEOOXOAUMO €ro MPEeBPATUTh B CHH-
TJIETHBIM, UCTIONB3YST (PEPMEHTHBIE CUCTEMBI ero BoccTaHoBieHus. K uuciy Tako-
BBIX ITPUHA/JIEKUT MOHOKCUIE€HA3HAasl CUCreMa, cofeprkamas HUTOXpoM Pyso. Cas-
3bIBAHME B aKTUBHOM IIEHTpE UToXpoma P50 munoduipaoro Bemectsa RH u mo-
JIEKYJIbI KUCIIOPO/a MOBBIIIAET OKUCIUTENIbHYIO aKTUBHOCTD (PepMeHTa.
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Uuronnasma

NADPH+H" NADH+H"'
NADP* 8 NAD'
NADPH NADH
UMTOXPOM O, LATOXPOM
Paso RH e < pepyKrasa
enyKTas 5‘0"‘ bs
Uuroxpom Creapoun-KoA-
Piao Aecarypasa
Il
| cucrema Il cucrema

Puc. 1. Daexrponrpancnoprabie nenu IP. RH - cyoecrpar muroxpoma
P4s0; cTpenkamMu moka3zaHbl peakuy NIEPeHoca 3IEKTPOHOB. B 01HOI cucTeme
NADPH okucnserca NADPH nutoxpom Pyso-penykrasoit, kotopas 3aTem nepeaa-
€T 2JIEKTPOHBI Ha LIEJI0€ CEMEUCTBO HUTOXPOMOB Py59. BTOpas cucrema BKIIrO4aeT B
ce0s okucinenne NADH nutoxpom bs-peaykra3oit, 31€KTpOHbI IEPEXOAAT Ha 1U-
TOXPOM bs; BOCCTaHOBJIEHHYIO (hopMy LIUTOXpoMa bs okuciseT creaponi-KoA-
JiecaTypasa, KoTopasi IEpeHOCUT IEKTPOHBI Ha Os.

OnuH aToM KHUCJIOpOJia MPUHUMAET 2 € U MEePeXouT B GpopMy O?. JloHo-
poM 3JiekTpoHOB Ciy>KUT NADPH, xotopsiii okucisiercss NADPH-uutoxpom Pysg
penykrasoit. O BzammozeiictByer ¢ mpotonamu: O° + 2H* — H,0, u o6pasyercs
BoJia. BTopoii aToM Mosekysbl Kucliopoaa BkitodaeTcs B cyoctpat RH, oGpa3zys
TUAPOKCUIIbHYIO Tpyniy BemecTBa R-OH (puc. 2).

CyMMapHOe ypaBHEHHE peakuu THIpOoKcuiIrpoBanus Bemectsa RH ¢ep-
MEHTaMU MUKPOCOMAIbHOTO OKUCIICHHUS:

RH + O, + NADPH + H" — ROH + H,0 + NADP" .

Cybctparamu P45 MOryT ObITH MHOTHE THIPOPOOHBIE BEIIECTBA KAK K30-
T€HHOTO (JIEKapCTBEHHbIE Mpenaparbl, KCEHOOUOTHKH), TaK M SHIAOICHHOIO (cTe-
POUIBI, )KUPHBIE KUCIOTHI U JIP.) MIPOUCXOKICHHUS.

Takum oOpazoM, B pe3ynbTare nepBoil (pa3pl 00€3BpEKUBAHUS C yUaCTUEM
uToxpoma Pysp mpoucxoauT moaudukanus BEHIECTB ¢ 00pa3oBaHueM (DyHKITHO-
HAJBHBIX TPYIII, TOBBIIIAIOIIMX PACTBOPUMOCTH TUIPOPOOHOTO coenuHeHus. B
pe3ysibraTe MOAU(PHUKALMU BO3MOXKHA MOTEPS] MOJIEKYJIOW €€ OMOJIOrM4ecKon ax-
TUBHOCTU WM Jaxe (opMHpOBaHHE O0Jie€ aKTUBHOIO COEIUHEHHUsS, YEM Bellle-
CTBO, U3 KOTOPOTO OHO 00Pa30BaJIOCH.

3. CBoiicTBa cHCTEeMbl MUKPOCOMAJIbHOTO0OKHUCJICHUS

Baxueiiie cBoiicTBa (PepMEHTOB MUKPOCOMAIBHOTO OKUCIEHUS: HIMPO-
Kas cyOcTpaTHas cHenu(PUIHOCTh, KOTOpasi MO3BOJSET OOE3BPEKHUBATH CaMble
Pa3HOOOpa3HbIe MO CTPOSHUIO BEIIECTBA, U PETYISAIUS AKTUBHOCTHU M0 MEXAaHU3ZMY
WHTYKIIH.

IIIupokas cyocTpaTHas cneuudpuunoctsb. U3o0¢gopmbl P sy

K nacrosimemy BpemeHu onucano okojo 150 renoB uuroxpoma Pyso, Koau-
pyrommx paznuunbie n3odopmel hpepmenta. Kaxnaas u3 uzopopm Pyso umeeT MHO-
ro cyocTpaToB. ITUMHU CyOCTpaTaMu MOTYT OBITh KaK SHAOTEHHBIC JTUTOPUIHHBIC
BElIeCTBa, MOAU(DUKALMS KOTOPHIX BXOAMT B MYyTh HOPMAJIbHOTO METa0OIM3Ma
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3THX COEAMHEHHUH, Tak U THAPO(POOHbIE KCEHOOMOTUKH, B TOM UHKCJE JIEKapCTBa.
Omnpenenénnpie U30(pOpMbI TUTOXpOMA

ROH Pyso-Fe™ RH
7 \
Puso-Fe® ROH Puso-Fe™ RH Mepsuiii &
2 ‘//_— (noHopst NADH u
6 NADPH)
Psso-Fe* O RH Puso-Fe?* RH

Hzo 3 02

5 ‘/'
2H"*

4
P450-F82' 02 RH - P‘so-Fez° 02 RH

‘\ BTopoﬁ <

Puc. 2. Tpancnopr 3J1eKTPOHOB NPHU MOHOOKCUT€HA3HOM OKHUCJICHUH C
yuactueM P,5o. CsizbiBanue (1) B akTUBHOM IIeHTpe iuToxpoma P s BelecTBa
RH akTuBHpYyeT BOCCTAHOBIICHUE JK€JI€3a B TEME - IPUCOEAUHSAETCS TIEPBBIN AIIECK-
TpoH (2). U3MeHeHue BaJeHTHOCTH >KeJie3a YBEIMUYUBAET CPOACTBO KOMILIEKCA
Puso-Fe®* RH k Monekyie kucioposa (3). [TosBIICHIE B [IEHTPE CBS3BIBAHIS LIUTO-
xpoMa Pysp Mosiekyibl O, yCKOpSIET MpUCOSAMHEHUE BTOPOTO AJIEKTPOHA U 00pa3o-
BaHHe KoMIUTekca Pygo-Fe?* 0O, -RH (4). Ha cenyromem stare (5) Fe** oxucisercs,
BTOPOH 2MEKTPOH MPUCOSAMNHICTCS K MOJIEKyIie Kuciopoza Puse-Fe**0,”. Bocera-
HOBJICHHBI aToM Kucmopoa (O°) cBsi3bIBacT 2 MPOTOHA, i 06pasyeTcs 1 MoTeKy-
na Bojbl. Bropoit atom kucnopona uaet Ha nocrpoenne OH-rpynmnsl (6). Moau-
dbunmpoanHoe BemecTBo R-OH otnensercs ot pepmenta (7).

P450 yyacTByrOT B MeTabOJM3ME HU3KOMOJIEKYJISIPHBIX COCIMHEHUMN, TaKUX
KaK 3TaHOJ U alleTOH.

Peryisinusi AKTHBHOCTH MUKPOCOMAJIBHOI CHCTEMbI OKHCJICHUS

Perynsuus akTUBHOCTM MHUKPOCOMAJIBHOW CHCTEMBI OCYILIECTBIISIETCS Ha
YPOBHE TPAHCKPUIIUU WU MOCTTPAHCKPUIIIMOHHBIX U3MEHEHU. HyKIKs CUH-
T€3a MO3BOJISIET YBEIMUUTh KOJIMYECTBO (DEPMEHTOB B OTBET Ha MOCTYIUJICHUE WU
oOpa3oBaHHE B OpPTraHU3ME BEIECTB, BHIBEACHUE KOTOPHIX HEBO3ZMOXKHO O€3 yda-
CTHUSI CUCTEMbI MUKPOCOMAJILHOTO OKUCJICHUSI.

B Hacrosiiee Bpems onrcano 6osiee 250 XUMHUYECKUX COCTMHEHUH, BBI3bI-
BAIONIUX HMHAYKIIUIO MUKPOCOMAIBHBIX (hepMeHTOB. K 4uCIy 3TUX HHIYKTOPOB
OTHOCSIT 0apOUTypaThl, MOJUIUKINUYECKAE apOMATUYECKUE YTIEBOIOPOIbI, CIIUP-
ThI, KETOHBI U HEKOTOpbIe cTepouabl. HecMoTpss Ha pazHooOpazre XUMHYECKOTO
CTPOCHHUS, BCE MHAYKTOPHI UMEIOT PsJi OOIIMX MPU3HAKOB; UX OTHOCAT K UYHUCIY
TUNO(UIBHBIX COSAMHEHUN, U OHU CIY>KaT CyOcTpaTaMHu JIJisi HUTOXpoma P yso.

O0mue nyTu kKaradoau3Ma.

O0mme myTn kKaTadoaM3Ma HAYMHAIOTCS C MUPYyBaTa, KOTOPHII MpeBpaiiia-
eTcsi B Moyiekysy anetuia-CoA moj JAeHCTBHEM CIIOXKHOTO MYJIbTH(ETMEHTHOTO
MUPYBATJAETUAPOT€HA3HOTO KOMILUIEKCA B MHUTOXOHAPUSAX. 3aTEM MOJIEKYJa alle-
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Tua-CoA mojBepraercsi MoJHOMY OKUCIEHUIO B IHMKJIE TPUKAPOOHOBBIX KHUCIIOT,
r7ie U3 JABYYIJIEPOJHOIO (PparMeHTa YKCYCHOM KUCIIOTHI U3BJIEKAIOTCS 8 3JIEKTPO-
HOB. JTH 31€KTpoHbI B coctaBe Moiekyl HAJIH u ®A/IH, BoBnekaroTcs B mpo-
1[EeCC OKUCIUTENbHOTO (pochopunrpoBanus, rae cunresupyercss ATD u obpazyer-
cs1 H,O. K o0mumM nmyTsiM KaTadoM3Ma OTHOCAT: OKUCIUTENIbHOE JEKapOOKCH-
JMPOBAHKUE MUPOBUHOTPAAHON KHUCIOTHI, IIUKI TPUKAPOOHOBBIX KHUCIIOT, OKHCIIH-
TenbHOe (pocopunupoBaHue.

OxkucaurejbHoe AeKApOOKCHUIMPOBAHNE NMHUPOBHMHOIPAAHONH KHUCJIOTHI
Tpancnopt nupyBata. IlocTymieHne nupyBara B MHUTOXOHJPUM (TPaHCHOPT
nupyBaTa) 00ecreurBaeT CrieuanbHas OelIKoBasi TPaHCIIOPTHAS CUCTEMA, JIOKATH-
30BaHHAs BO BHYTPEHHEW MHUTOXOHIpHAIbHOW MeMOpane. IIupyBar moctymaer B
MUTOXOHJPHH U3 LIUTO30J151 COBMECTHO C MPOTOHAMH IO MEXAHU3MY CONPSHKEHHO-
ro TpaHcmopTa. /[BHKyIen CHIION MPU 3TOM SIBJISIETCS SHEPrUs MPOTOHHOTO Ipa-
JIMCHTA.

CrpoeHue nupyBaTAETHAPOreHA3HOrO KoMiuiekca. [lupyBarnermaporenas
HBIM KOMIUIEKC COCTOUT U3 512 cyObeuHull O0beAMHEHHBIX B CIIOKHBIA MYJIbTH-
dbepmenTHBIN KOMIUIEKC. B ero coctaB (puc. 3) Bxoaar 3 ¢epMeHTta: nupyBate-
ruaporenaza (El), auruaponmunoamupammirpancdepaza (E2) u nuruaponumo-
amuaaeruaporenasza (E3), a taxke 5 xodepmentoB : tnamunaudocdar (TAD),
JUTNOeBasi KUCIOTa (CBsI3aHHAsT Yepe3 CBOK KapOOKCWIBHYIO TpyHmy ¢
€-aMHHOTPYIIION JIM3UHA, BXOJAILIEIO B COCTaB (pepMEHTA — JAUTUAPOIUIIOAMHU/IA-
uuntpancdepassl, U ganee HaseiBaemas Jumoamua), DAJl, HAJI u CoA. Tpu
kodepmenta (THD, nunoamun u @AJ]) KOBaJIeHTHO CBSI3aHbI B AKTUBHBIX IICH-
tpax pepmenTo El, E2 u E3 coorerctsenno, a HAJI" u CoA BBINOIHAIOT Poib
BTOPBIX CYOCTPAaTOB B XUMHUYECKHUX PEAKUUAX (MUTPUPYIOIIHE KOPEPMEHTHI).

OcobeHHOCThIO (PepMEHTOB U OEJIKOB KOMILJIEKCA SIBJISIETCS TO, YTO BCE
dbepMeHThI 1 OEJIKOBbIE KOMIOHEHTHI MYJIbTH(EPMEHTHOTO KOMILUIEKCA KOAUPY-
torcs B saaepHor JIHK u cunTesupyrorcs B nurosone. Ilocne ux nocryruieHus B
MUTOXOHJPHUAIIbHBIN MaTpuKC (Tipu 3ToM 3atpaunBaercs sHeprusi ATD u npotoH-
HOTO TPaJIME€HTa) OHU MOJABEPrarTcs GUHATLHOMY (OJIUHTY C MOMOIIBI0O MHUTO-
XOHJIPUATBHBIX IIANEPOHOB, MPUOOPETAIOT (PYHKIIMOHAIHHYIO aKTUBHOCTh U 00B-
SAUHSIOTCA B MYJIbTU(EPMEHTHBIN KOMIUICKC.

[TocenoBaTenbHOCTh PEAKIMKA B MUPYBATACTHAPOIr€HA3HOM KOMILIEKce. B
TOM KOMILJIEKCE MPOUCXOIUT MpeoOpa3zoBaHue nupyBaTta B auetun-CoA, coaep-
KAl MaKpOIPTUYECKYI0 THOA(UPHYIO CBSI3b U YJAJICHUE U3 MUpyBaTa 2-X 3JIeK-
TPOHOB B cocTase MoJiekysisl HAJIH.

3HaueHUe JEKApOOKCUIMPOBAHUS MHUpYyBaTa AJiA WU3BJICUYCHUS] DHEPIUHU U3
MOJIEKYJIbI MCKIIOYUTENIBHO BENUKO. TpU YIriepoAHbIX aToMa MUpyBaTa MUMEIOT
pa3Hylo cTeneHb OKucaeHus. Yriepoa metwibHoU rpynmnsl (-CH3) nMeer crenexb
OKHCIICHHSI —3 1, CIICAOBATENBHO, B JAIbHEHIIEM TIpH ero okuciaeruu 1o CO, (C™)
MOXHO MOJIYYUTh 7 3JEKTPOHOB. Yriepo keto-rpynmsl (YC=0) oKuUCleH 3Ha4u-
TEJbHO (CTeNeHb OKucieHus +2) npu ero okucieHun 10 CO, MOKHO U3BJIeUb 2
AJIEKTpOHA. A yriiepoa KapOOKCHIILHOM TPYIIBl OKUCIIEH MOYTH MOJHOCTHIO (+3).
[ToaToMy KapOOKCHIIBHASI TPYIINIa 3TO J0 HEKOTOPOW CTEeNeHW OayuiacTHash 4acTh
MOJIEKYJIbI C MO3ULMU U3BJICUYEHUS] SHEPIHH, OKHUCIECHUE 3TOr0 YIrJepoAa MOKET
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JaTh JAIIG | 3eKTpoH. Y najieHne KapOOKCUIIBHOM TPYMIbI (T.€. PEaKIUIo AeKap-
OOKCWJIMPOBaHUs) KaTalIM3upyeT (PEepMEHT NUPYBATIETUAPOreHa3a B aKTHBHOM
LEHTPE KOTOPOro JIOKAJTU30BaH THaAaMUHANPOCcPaT — KOPepMeHT aeKapOOKCHIUPO-
BaHMUS.

1. B aktuBHOM 11eHTpe (hepMeHTa MPOUCXOIUT MPSMOE B3aUMOJICHCTBUE
JIBYX aTOMOB YIyiepoja ¢ oOpa30BaHMEM MEXJy HHUMH KOBAJICHTHOW CBS3U. DTO
B3aMMOJICUCTBHE O0YCIIOBICHO PA3HOMMEHHOCTBIO 3apsiIoB, KOTOPHIMU 00JaatoT
YTJIEpOJ KETO-TPYIIBI UPYBAaTa C OAHOW CTOPOHBI M aTOM YIJIEPOJA THA30JIbHO-
TOKOJIbITa THaMHUHITHpOdochaTa ¢ Ipyrou.

2. Ha »toii cranuu El1 (mupyBarneruaporeHasa) N€EpeHOCUT aTOM BOJO-
pona u nByxyraepoaHsii anetwibHbl PparmedT (CH3-CO-) Ha Mosekyy iumoe-
BOH KHCIIOTBI, TIOKAJTM30BaHHYIO B aKTUBHOM IIeHTpe hepmenta E2 (muruaponmmo-
amuaaneTwitpancdepassl). [Ipu 3Tom B akTUBHOM 1IEHTpe (pepMeHTa 0Opasyercs
aleTUATHOA(Up JUINOaMUa, a BOCCTAHOBJIEHUE IMPH 3TOM JIMIIOAMHJA CHOCO0-
CTBYET U3BJICUECHHUIO elle | aneKTpoHa (0T 2-Tro yriaepoAHOro aToMa MUpyBara.

3. B stoii peakiun CoA-SH arakyeT THO3(UpHYIO CBSI3b B aKTHBHOM
ueHtpe ¢epmenra E2, paspeiBaeT €€ W mpHCOEAMHSIET K ce0e ABYXYIJIEpOIHBIHI
anetibHbIA PparmeHT (CH3-CO-). TIpoucxomut obpazoanue anetuin~CoA, Ko-
TOPBI TOKHUJIAET AaKTUBHBIM 1eHTp ¢epmenta E2 (aurumaponumnoamupanetu-
arpancgepassl). [lpu sToM 00a aToma cepbl JIUIOEBON KUCIOTHI MOJHOCTHIO BOC-
CTAHOBJICHBI.

4, B »to0ii peakuun ¢pepment E3 (quruaponunoaMuaeruporeHasa) Ka-
TaJIM3UPYET NEPEHOC NIBYX aTOMOB BOJAOPOAA C BOCCTAHOBIIEHHOTO JIMIIOAMMJA,
HaxXoJs1Ierocs B akTUBHOM LieHTpe (hepmenTa E2 Ha kopepment PA/L, nokanuzo-
BaHHBIM B CBOEM aKTUBHOM IieHTpe. [Ipu 3ToM B akTUBHOM 1eHTpe pepmenta E3
obpazyercs @AJIH,.

S. B aktuBHBIN 11eHTp neruaporenassl (E3) mupyBatmeruaporeHazHoro
koMmiuiekca Bxomut HAJ[™ u mpucoemunseT k cebe 2 371eKTPOHA M HPOTOH OT KO-
dbepmenta ®AJIH, u B popme HAJIH nepeHocUT ux B mpoliecc OKUCITUTEIHHOTO
dbochopunupoBaHus.

CBSI3b OKHCJINTENBHOI0 1eKapPOOKCHIMPOBAHMSA MUPYBATA € MPOLECCOM

OKHMCJIUTENBHOT0 (pochopuinpoBanms.

[Tpu npeBpamenun nupyBaTa B aueTwi-CoA mpoucxoaut oOpa3oBaHHE
HAJIH, TpaHCOpTHUPYIOLIErO 3JEKTPOHBI B ABIXaTENbHYIO Lienb. Ilapa anekTpo-
HOB B IPOIIECCE OKUCIUTENBHOTO (HhoChHOpUIMPOBAHUS MOXKET Y4aCTBOBATh B CHH-
teze AT® c obpazoBanuem 10 2,5 Moiab AT® Ha 2 MOJb 3JIEKTPOHOB. Y CHIIEHUE
pacriana AT® B kieTke BEAECT K NOBBIIMIEHUIO KOHIIEHTpauuu A/I® u ycKOpeHUIo
okucinenus HAJIH B npixarenbHo# nenu. [IoBbIlIEHHE KOHLEHTpaLUU HA21+, B
CBOIO OY€pellb, CTUMYJIUPYET OKUCIUTEIbHOE AeKapOOKCHIMPOBaHUE MUPYyBaTa.
Hanpotus, noBeimenue konuentpauuu AT® u HAJIH cHukaeT CKOpOCTh 3TOTO
nporecca.

Takum o6pasoM, usMeHenus otHomenuit AJIO/AT® nu HAJH/HAJ® -
BAKHEWIINE BHYTPUKIETOYHBIE PETYJISITOPHBIE CHTHAJBI, OTPAXKAIOLINUE YHEPreTH
YecKue MOTPEOHOCTH KIIETKH U PETYIUPYIOLIUE CKOPOCTh OKUCIUTENBHOTO JeKap
OokcwinpoBaHusi nupyBarta. Kartanmuruueckass akTUBHOCTb NUPYBATAETUAPOre
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Ha3HOTO KOMILJIEKCA CHM)KAETCS, KOT/1a B KJIETKaX UMEETCs] JOCTATOYHO — TOILJIMBA
B BH/JIC KUPHBIX KACIOT U aneTuia~CoA.

Peryasinusi nupyBataeruaporeiazioro komiviekca (ILIK).

Perynsamus nupyBataeruaporenasHoro komiviekca (IIJIK) mmeer BaxHOe
3HaYeHHE JJI1 0O0eCreueHus IMKIJIa TPUKapOOHOBBIX KUCIIOT - TOILIMBHBIMUI MoJIe-
Kynamu anetTwi-CoA. TouHas peryssnus 3Toro KOMIUIEKCA UMEET BaXKHOE 3Hayde-
HUE B CBA3M C HEBO3MOYKHOCTBIO OOpaTHOro npeoOpazoBanus auetmi-CoA B nu-
pyBat, T.K. GE€pPMEHTHI, HEOOXOIUMBIE ISl 3TOTO B OPraHU3ME 4YEJIOBEKa OTCYT-
CTBYIOT.

AxtuHocTh [IJIK perymupyercst pa3iauuHbIMH CIIOCOOAMH: JOCTYMHOCTBIO
CyOCTpaToB, MHTHOMPOBAHUEM MPOIYKTAMH PEAKINH, AIJIOCTEPHUUECKUM ITYTEM,
MyTEM KOBaJEHTHON MOIU(PUKAILIUY.

AKTUBHOCTh MNHPYBATAECTUIPOTCHA3HOIO KOMIUIEKCA YBEIMYMBACTCS IpU
NOBBIIIECHUA KOHUEHTpauuu AJID, BHYTPHUKIETOYHOIO KAJIbLHS, NOJ BIMSIHUEM
TOPMOHOB: MHCYJIMHA U a/IpEHaJINHA.

[Tpu noBeimennn xkoHneHTpauu AJI® IMJK naxoautcs B Hepochopuiu-
pPOBaHHOM aKTUBHOHN opMe. ITOT 3PPEKT yCUIUBAETCS PU MOBBIIIEHUN KOHIEH-
TpalMUd BHYTPUKIETOYHOIO Kayblius, KOTOpbIA akTuBupyer ¢ocdarazy I1JIK. Ta-
Kol MexaHu3M aktuBauuu [1JIK ocoOeHHO BakeH B MBILIIAX U KUPOBOM TKaHU.
AxtuBanus [1/IK nmpoucxoaut takxke noj BIMssHUEM HUHCyIuHA. OnuH U3 3pdek-
TOB MHCYJMHA — MOBBIIICHHE KOHUEHTPAIMM BHYTPUMHUTOXOHAPUAIBLHOTO Kallb-
1y, 3T0 nIpuBoauT K aktuBupoBaHuio 1I/IK. B kierkax muokapna [1JIK aktusn-
pYyETCS aApPEHATINHOM.

Peryisinysi aKTUBHOCTH NUPYBATACTHIPOreHA3HOI0 KOMILJIEKCA.

KoBanenTtHas OcymectBisiercs GochopunrpoBanuem u aedochopuiiu-
MOAU(UKALINS: poBanueM. B coctaB [1[IK BXoasT 2 peryisiTOpHbIX CyOb-
enunauipl: kuHaza [1IK - dochopunupyer pepmenTs
komruiekca u unaktuBupyert [1/IK; a pocdaraza - nedoc-
dbopunupyet pepMeHThI, peBpaias GepMeHTaTUBHBIN
KOMIUIEKC B aKTUBHYIO (hopMYy.

NurubupoBanue [IpoayKTel NUPYBATAECTUAPOTEHA3HON PEAKIIUHU aJUIOCTE-

IIPOAYKTAMU puyecku aktuBupyroT kuHasy [1/IK. AxkruBupoBanHas ku-

peaKuuu: Haza GocHopunrpyeT U HHAKTUBUPYET (PEPMEHTHI KOM-
IJIEKCA.

Takum o6pa3zom, nmpu Hakoruiennn HAJIH u anerun-CoA
TOPMO3HUTCS NpeBpalieHue nupysara B anetuin-CoA. Tak,
HaIlpUMED, B IIEYEHU IIPU FOJIOJaHUU:

- U3 )KMPOBOTO JENO B IEYEHB NOCTYIAIOT )KUPHBIE KUCIIO-
ThI, U3 KOTOPBIX 0Opazyetcs anetuia-CoA;

- B IPUCYTCTBUU BBICOKOMOJIEKYJISIPHBIX )KMPHBIX KUCIIOT
unrubuposanue [1JIK ycunusaercs. [TupyBat npu 3Tom He
OKHCIIIETCS U MOXKET OBbITh UCIIOJIb30BAH I CUHTE3a
[JIFOKO3BI (B MPOLIECCE TIIOKOHEOTeHE3a).
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AmiocTepudecKkui [lupyBaT amiocTepruecku aKTHUBUPYET HePOCHOpUIUpPO-
yTh: BaHHyto (¢opmy IIJIK, nelicTBys corjacHo ¢ IpyruMu cyO-
+
ctpatamu HAJI u CoA.
I'nukonus.

['mukonu3 (ot rped. glycys — cinankuii u lysiS — pacnam) — mporecc oKucie-
HUS TJIIOKO3bI, B PE3YJIbTaTe KOTOPOTO MPOUCXOIUT PACIICIIIEHUE TITIOKO3bI ¢ 00-
pa3oBaHMEM 2 MOJIEKYJ MUpyBaTa (a3pOOHBIN TIIMKOJIU3) WU 2 MOJIEKYJN JIaKTaTa
(aHapoOHBIN raMKoIM3). [Ipu a’pOOHBIX YCIOBUSIX MUPYBAT MPOHUKAET B MUTO-
XOHJIpYH, Tae NoaHoCcThi0 okucisercs 1o CO, u HyO. Ecnu conepkanue kucio-
poJla HEIOCTATOYHO, KaK 3TO MOXET UMETh MECTO B aKTMBHO COKpallarolIeincs
MBIIIIE, MUPYBAT OpEeBpalacTCcs B JaKTaT. [ TIMKOJIU3 — OJIUH U3 [IEHTPAIbHBIX MY-
Tel kaTaboJIM3Ma TIIFOKO3bl HE TOJBKO B KUBOTHBIX M PACTUTENBHBIX KJIETKAX, HO
TaKke Yy MHOTUX MHUKPOOpPraHu3MoB. buosiornyeckoe 3HaueHUE TJIMKOJIM3a COCTO-
UT B TOM, YTO 3TO OCHOBHOM MYyTh PACIIECIICHUSI TITIOKO3bI 10 KOHEUHBIX MPOIYK-
toB CO, u H,O. IMEHHO 3TOT MyTh MOCTABJSAET KJIETKE MPEOoOIaatoulyto 100
AT® — no 60-70 % npu 0OBIYHOM MHUILEBOM paIlMOHE YesioBeka. Bee nmecsts pe-
aKIHH TJIMKOJIN3a MPOTEKAIOT B IUTO30JI€ KJIETKU U XapaKTEPHBI ISl BCEX OPTaHOB
Y TKaHEM.

[Ipu a’poOHBIX YCIOBUSIX MUPYBAT MPOHUKAET B MUTOXOHAPHUH, IJ€ MOIHO-
cteio okuciasierca 10 CO, u H,O. Ecnu conepkanue Kuciopoja HEJOCTATOYHO,
KaK 3TO MOXET MUMETh MECTO B aKTHMBHO COKPAIIAOIICICS MBIIIIE, TUPYBAT Ipe-
BpallaeTcs B JAaKTaT. DJHEPreTuka a’poOHOro pacnajia riIFoKO3bl: 1 MOJb MIHOKO3bI
— 32 monekynbl ATO

[TonBoast UTOT PACCMOTPEHUIO XUMHU3MA MPOIecca TJIUKOJIU3a, OCTAHOBUMCS
€Il pa3 Ha €ro OCHOBHBIX OCOOEHHOCTSIX.

1. B raukonu3e HE3aBUCMMO OT TOrO, MPOTEKAET OH MO aHa3pOOHOMY
WM  adpoOHOMY  TIyTH, MOXKHO  BBIJICJUTH JBA  OCHOBHBIX  JTara.
Peakium 1-5 cocTaBnsiOT mEpBBIA 3TAIl TIIMKOJIN3a, CYyTh KOTOPOTO — IpEBpallie-
HUE CTaOMILHOM MOJIEKYJIbI TIIIOKO3BI B IBE MOJIEKYJIBI 00JIe€ peaKIIMOHHOCIIOCO0-
HoTO (hochornuuepanpaeruaa. Ha stom stamne rimkov3a pacxoayroTcs IBE MOJie-
KyJbel ATO.

BTtopoii sTan riamkonau3a BKIOYAET PEAKIUU, PUBOISIINE K MPEBPALLICHUIO
docdormunepanpaeruga B MUpyBaT WK JIAKTAT (COOTBETCTBEHHO peakmuu 6—10
i 6-11).

OTH peakuu CBA3aHbl ¢ cuHTEe30M ATO.

2. BOABIIMHCTBO MIMKOJUTUYECKUX PEAKIUI 00paThUMO, 32 UCKIIIOYEHU-
em Tpex (peakiuu 1, 3 u 10);
3. Bce npomMexyTouHble coeIMHEHUs HaXoAsTCs B PocopuarmpoBaHHON

dopme. Mcrounukom dochatHoit rpynnsl B peakuusax GochopuimpoBaHus sBIIs-
1otrcst AT® (peakuuu 1, 3) wim HzPO, (peakius 6);

4, Perenepanus HA I+, HeoOX0UMOTO U151 OKUCIICHUSI HOBBIX MOJIEKYJI
dochormuniepanpaeruaa, TPOUCXOAUT TPH adPOOHOM TIIMKOJIHU3E MOCPEACTBOM
NBIXaTeIbHOHU 1LICTH.
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[Ipu 3TOM BOIOPOA TPAHCIIOPTUPYETCS W3 LIMUTO30JI1 B MUTOXOHAPUU C TIO-
MOIIIBIO YETHOYHOr0 MexaHusMma. Ilpu anaspo6HOM riamkomusze HAJI' perenepu-
pyeTcsi B peakiMi BOCCTAHOBJICHUSI TUPYBATa B JIAKTAT, COMPSKEHHOTO C OKUCTIe-
HueM HAJIH,.

S. Oo6pazoBanue AT® npu rIUKOIN3E MOKET UATH IBYMS ITyTAMHU: JIHOO
cyoctpatabeiM (hocopunupoBanueM, korgaa ais obpazoBaHus AT® uz AP wu
H3PO, ucnonb3yeTcst sHeprusi MaKpOIPruYecKoi cBsi3u cyOcTpara (peakiuu 7, 9),
aM00 MyTEeM OKHUCIUTEIBHOTO (pochopuinrpoBaHrs 3a CUET SHEPIHHM IEpPEeHOca
AJIEKTPOHOB U MPOTOHOB B JBIXaTEIHHON IETIH.

KoHeuyHblii ypOBeHb 3HAHHMH.

1. B npouecce oKucieHus uzoyumpama 00 y2neKuciozo 2aza u 600bl
IEKMPOHBL U RPOMOHBL MPAHCHOPMUDPYIONCA NEPEHOCUUKAMU ObIXAMEIbHOU
yenu @ ciedyrouieil nociedosamenbHocmu (paccmagbme KOMNOHEHMbL 8 HYHC-
HOM nopaoke):

1)  YOuxXHWHOH.

2)  LuToxpomsl a,as.

3)  Iluroxpom B.

4)  Iutoxpom c.

5)  Iuroxpowm c;.

6) ©®MH.

7)  HAJIH,.

8) Kucnopo.

2. Ilepeyucnume 3 nebdenkogvlx Komnonenma I1-20 komniexkca oOvixa-
mebHOoU yenu.

3.  Hebenkosvim KOMROHEHMOM WUMOXPOMOB AGNACHICA ...

4.  JIna nocnedosamenvnozo okucienus cykuyunama 0o CO; u 600wt
Heo0x00umul ciedyrouiue y4acmHuKu ObIXameabHou yenu

1- ®MH 3-OA/ 5- uuTt.c;  7-1MT.C 9-xucnopon

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

(Bbibepute 1 paccraBbT€ KOMIIOHEHTHI B HY>KHOM TMOPSIJIKE)

S. Ykaswcume yuwacmku ovixamenwvnoit yenu, mpancnopmupyowiue:
A — IPOTOHBI U AAEKTPOHHI ...
b — TOMBKO BIAEKTPOHHI ...

6. Yemy pasen korgppuyuenm P/O npu okucienuu manama 6 HudHce
NPpUGEOEHHBIX ycn0euax? (npomue Kaxco0020 NYHKmMa NOCMAgbme COOMmEem-
cmeyrowyio eenuvuny P/O:

A — 0e3 TOTIOJIHUTENBHBIX J00ABOK (ITOJTHOE COMPSDKEHHE). . ...

b — npu no6aBnennn B cpey MHKyOaluu pOTE€HOHA C CYKITUHATOM. ...

B — npu nobGaBnenuun B cpeny wuHKyOanuu mporoHodopa (2,4-
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TUHUTPOPEHOA). . ..

7. Xapaxkmepu3syiime npoueccel cyoCmMpamnoz0 U OKUCTUMETbHO2O0
dochopunuposanusn:
A— cybOcTpaTtHoe (hochopunupo- 1.06pazoBanre AT® comnpsKeHoO ¢
BaHUE; MIEPEHOCOM 3JICKTPOHOB TIO JBIXaTeIHHOU
TETTH.
b—-oxucnurensHoe Qochopunu- 2.00pazoBanue AT® ne Tpebdyro-
pOBaHHUE; 1iee moTpedIeHus! KUCIOPOa.
B — o6a mpormiecca; 3.ruapoan3 cyoCcTpaToB.
I' — am oMH U3 HUX. 4.cuare3 AT® 3 AJID u H;PO, ¢
WCITOJIb30BAHUEM DHEPTHUH.
8.  A. Buvibepume eewjecmea, 6vl3vl6aroujue mopmMoHceHue OKUCieHus
a-Kemoziymapama:
a— OapOuTypatbl B — HAJIH;; n— ATO;
(amuTan);
0 — AJlD; r— 2,4 — IUHUT- e— HA".
podeHo;

b. Iloobepume Kk kaxcoomy u3 evloOpanHvlx eéamu 6 nynkme (A) eewecme
coomeemcmaylouiue Mexanumvl Oeicmeus:

1)  amnocrepuueckuii uHrnOUTOp LITK.

2) WHTUOUTOP 2-TO0 KOMIUJIEKCA JIbIXaTeIbHOM 1IeH.

3) UHTUOUTOP 1-T0 KOMIJIEKCa IbIXaTeIbLHOM 1IeH.

4)  pazoOUMTETh OKUCIUTEILHOTO (HOCHOPHITUPOBAHHS.

9.  Pacnpedenume yKazanHole HUMCE 8eU{eCMEA NO MEXAHUIMY UX Oell-
cmeus:

A — UHTUOUTOPHI TKAHEBOTO JIBIXaHUS;

b — pazoOmuTeny okuCIUTeNbHOTO (HOChHOPHIUPOBAHUS.

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

3) GapOuTypartsl; 7) )KUPHBIE KUCIIOTHI;
4) okcaoarerar; 8) MaHUIbI.

10. A. Bvibepume coedunenusn, cHudcarouue CKOpoCms MKAHE8020 Obl-
XauHus:

a)  yrapHsblii ras;

b)  poteHow;

C)  2,4-nuHuUTpOodeHOT;

d) MaJIOHOBasl KUCIIOTA.

b. Iloobepume k evibopannvim éamu 6 nynkme (A) coeounenuam coom-

6eMCMEYIOUUIL MEXAHU3ZM OCUCH8USL:

1)  pa300mUTENH OKHCIUTETHHOTO (GOCHOPUITHPOBAHUS;
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2) 2-uarnoutop HAJIH-neruaporenassr;
3)  3-MHrHOMTOp CYKIIMHATACTHIPOrCHA3BL;
4)  4-MHrHOMTOP IIUTOXPOMOKCHIA3BI.

11. Kakue xogpaxkmopwt cnocodouwvt oopamumo ukcupoeams 08a npo-

1) ©®MH;
2)  HAL;
3) DA;

4)  Kele30 B IUTOXpOMaXx.

12.  Kaxue cmpykmypvl He 6X00im 6 COCHMA8 KOMNIEKCO8 OblXAme,lb-
HOU uenu:

1)  OUTOXPOM B M ITUTOXPOM C]

2)  k03H3uM Q M LHUTOXPOM C;

3) IIUTOXPOM B M ITATOXPOM C1;

4) cykuuHaraerunaporenasa u HA/IH-neruaporenasa;

13. Buibepume ymeepicoenus, npasuibHO OMPAXsCAIOUWUE MEXAHUIM
OKUCIUmMenbHo20 grocopunuposanus:

1)  (depMeHTHI IbIXaTeIbHON IEMH TPAHCIIOPTUPYIOT MPOTOHBI C HAPYXK-
HOM CTOPOHBI BHYTPEHHEW MEMOpaHbl MUTOXOHJIPUH B MAaTPHUKC;

2)  9Heprusi pa3sHOCTH OKUCIIHUTEIbHO-BOCCTAHOBHTEIBHBIX MOTEHIIMAIOB
TpaHC(HOPMHUPYETCS B SHEPTHUIO DIEKTPOXUMHUECKOTO MOTEHIANA;

3) H'-AT®-cunTeTe3a co3/1aeT MEKTPOXUMUYECKUIT TTIOTEHIIUAT;

4)  OKHCIHMTEIbHO-BOCCTAHOBHUTENIBbHBINA MOTeHIMAl ed/0X-CUCTeMBbI Xa-
paKTEepU3yEeT KOJTMYECTBO BBIACISIEMO SHEPTHH;

5)  mporecc OKUCIHUTEIBHOrO (GocHOpHINpPOBaHUS BO3MOXKEH TOJIBKO B
3aMKHYTOW MeMOpaHe.

14.  Okucnumensnoe ghocghopunuposanue ¢ ovixameabHOll yenu Mumo-
XOHOpUIl — IMO:

1)  oOpaszoBanue AT® 3a cuet sHEprUK CyOCTPATOB;

2)  oOpasoBanune AT®, He TpeOyrolee pacxoaa KHCIOPo/a;

3) oOpasoBanne AT®, compsukKeHHOE € MEPEHOCOM DJIEKTPOHOB IO IbI-
XaTeJIbHOH I1IEIIH;

4) okuciaenne AT® B IpIXaTeabHOU LCIH;

5) pacnag AT® no AD u dpochopHOI KUCTOTHI.

15. Hazeamwv nociredosamenvho hepmenmal, npespauiarouiue 2i10Ko3y
6 06e MpuUO3bl:

1)  rekcokuHa3a;

2)  1aoKo030-6-ocdarTasa;

3)  dochodpykToKUHA3A;

4)  1moko30-6-pochar-uzomepasa;
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5)
6)
7)

16.

eHOJIa3a;
allbJI0J1a3a;
bpykT030-6-hocdarasa.

Ykazamo nocneoosamenvno smanwt pecynayuu enuxozenghocopu-

1a3bl (KACKAOHBLIL MEXAHU3M):

1)
2)

4)

17.

dbocdoprmpoBanre KHHa3bI TIMKOreHPOCHOpHUIa3bl U €€ aKTUBAIIUS;
00pa3zoBaHNE TOPMOHO-PEIETITOPHOTO KOMITJICKCA,

aJlpCHaJINH;

cuHTe3 HAMO;

oOpazoBanue u3 pochopunazer A Gochopunaszsr B;

oOpazoBanue u3 pochopunasel B dhochopunassr A;

o0pa3oBaHKME aKTHBHOMW MPOTCHHKUHA3HI,

aKTUBAIWS aJICHUIATIINKIIA3bI.

Hazeamv nocnedosamenvno epmenmol, npeepawiaronjue 3-

docoznuyepunosuiii anvoezuod 6 MONOUHYIO KUCIOMY:

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

€HOJIa3a;
dbocdornaumnepaTkuHasa;
NMpyBaTKHUHA3a,;
runepanbaeruadochaTaeruaporeHasa;
dbochoraunepomyrasa;
JaKTaTAETHIPOTeHa3a.

18.Ykazamo nocnedosamensvno smansvl pecynayuu 21UKO2EHCUHMA3bL NOO
oelicmeuem a0peHaIuHa:

1) cuare3 TAM®;

2)  oOpa3oBaHHE TOPMOHO-PEIEITOPHOTO KOMILIEKCA,

3)  dochopunnpoBaHue MIMKOTCHCUHTA3HI;

4)  CHWKCHHE aKTUBHOCTH TJIMKOT'CHCUHTA3bI;

5)  agpeHanwuH;

6)  akTHUBaIUs MPOTCUHKUHA3HI;

7)  axkTUBaIUsA aJCHUJIATIIMKIIA3HI;

8)  NOBBIINICHHE AKTHBHOCTHU TJIUKOT€HCHHTA3bI.

19. Cpasnume rnepzemuueckuii 3¢pgpexm oxucnenusn 0o CO;, u 600vt 6

AIPOOHBIX YCAOBUAX:

A-MOJIEKYJIbI TJIFOKO3BI; 1) 2 monekynbl ATO.
2) 6 monekyn ATO.
3) 20 monekyn ATO.
4) 38 monekyn ATO.

B- rimmko3unpHOro ocraTka riIMKOreHa. 5) 40 monekyn ATO.

6) 39 monexyn ATO.
7) 12 monexyn ATO.
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20.

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

DyuKkyuu y2ne60006 6 op2anu3me 4eji06eKa:
DHEpPreTUYECKas;

IJIACTUYECKAs;

KaTaJUTUYECKas;

TPaHCIIOPTHA,

pe3€epB SHEPTETUYECKOTO MaTepralia;
XpaHEHHNE TeHEeTUIECKON MHPOPMATIHH.
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TEMA: BUOXUMMNYECKHE AHAJIN3bI B KJIMHUYECKOW MEJIMIIVHE.
METO/bI BUOXNMHNN.

OcHOBHBIE BOITPOCHI TEMBI.

1)  MecTo KIMHHYECKOW OMOXUMHH CPEIU IPYTUX NPUKIAJHBIX KIUHU-
YECKUX JUCIUILINH

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

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

4)  TloHsTre 0 OMOXUMHUYECKHX CTaHJIAPTaX M KOHTPOJIC KayecTBa OWO-
XUMHAYECKOTO MaTepuasa

5)  JlaGopaTopHble METOIBI OIIEHKH OEITKOBOIO OOMEHa (a3oToMerpuye-
CKHE, TPAaBUMETPUICCKHUE, «IIPEIUITUTAIIMOHHBIC», CIIEKTPO(OTOMETPHICCKUE, Pe-
(dpakToMeTprUecKre, KOJIOPUMETPUUYECKHE)

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) JlaGopaTopHbIE METO/IBI OLICHKH KUCIOTHO-OCHOBHOTO COCTOSIHUS

AKTYaJbHOCTH TEMBI.

Knunnueckass OuoxuMusi — KIMHUKO-IMArHOCTHYECKas JUCHMIUIMHA,
KOTOpasi 3aHUMaeTCsi pa3pabOTKOW M UCIOJIb30BaHUEM 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-
HOM reMaToJIOTHEH, WMMYHOJIOTHEH, KIMHUYCCKOW CEpPOJIOTHEH M MHUKPOOHO-
JIOTUEH, KJIMHUYECKOM TOKCHUKOJIOTMEeWM W Jp. JlaHHas auciuIuiMHa pacroJa-
ract crnernuuUecKuM HAO0OpOM aHAJIUTHYCCKOrO OOOpYJAOBaHHUSA, HCIOJIB3YET
MHOJKECTBO JUAarHOCTMYECKMX METOJAOB UM TO3BOJISIET Bpaudy-KIMHUIUCTY
OIICHUTh JUArHOCTHYCCKH M TMPOTHOCTHYECKH 3HAYMMBIC HaApYIICHHS OHOXU-
MHUUYECKHX TMPOIIECCOB B OpPraHM3Me 4YelOBeKa. JTa 00JIacTh J1abopaTOpHOMU
JUAarHOCTUKH JOCTaTOYHO OypHO pasBuBacTcsa. CoBpeMEHHAas KIMHHYECKas
OMOXUMHSI  TIO3BOJISIET CYIIECTBEHHO OOJIETYNUTh KBAIM(PUIMPOBAHHYIO U
000CHOBaHHYIO0 TIOCTAHOBKY JHarfHo3a, BBIOOp JIEUYEHUS M OIICHKY IIPOTHO3a
IIPU MHOTHUX 3a00JIEBaHUSIX.

KinnHuko-0MoXMMUYECKHE HWCCIICIOBAHUS  BBIMOJHAIOTCA PAKTUUYECKU
BCEM malueHtaMm. VX MNpUMEHSIOT TJaBHBIM O0pa3oM I TOATBEPKIACHUS
WM YTOUYHEHHS JUarHo3a, XapakKTepUCTHUKU (QOPMbI, THKECTH TEUYCHUS U
OTpENEeIICHUS] TIPOrHO3a OO0JIC3HHM, BBIOOpPA ATHOJIOTHYCCKOW W IaTOreHeTHYe-
CKOM Tepamuu, KOHTPOJIS 3a pe3yJibTaTaMH JICUCHHS, 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
mporecce MpoBeAeHUST (DYHKIMOHATBHBIX WU (HapMaKOJOTHYECKUX TECTOB
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CO CTUMYJIAIMEH WM TOPMOXKEHHUEM DJTallOB HCCIEAYEeMOro OOMEHa BEIIECTB,
KJIETOYHBIX WM TYMOpPAJIbHBIX peakuuil Jau00 Apyrux «¢GyHKIUN, BBIpa)KeH-
HOCTh WJIM Kauye€CTBO KOTOPBIX OTPAXXKAeTCsl B IapaMeTpax OIpeaessieMOoro
71a00paTOPHOTO MTOKa3aTeJIsl.

buoxumudeckne TEXHOJOTHMU PETyJIIpHO O0O0O0TaIlalTCsd HOBBIMH METO-
JaMU uccienoBaHui. [ToBbIIIIEHHE WX YYBCTBUTEIBHOCTH M CHEIU(PUIHOCTH CIIO-
COOCTBYET pacCHIMpPEHHIO OOBEKTOB OHMOXHMMHYECKOTO aHanu3a. Ilomumo
TPAJUIIMOHHOIO aHAJIN3a CHIBOPOTKU KPOBH U MOYM BCE IIUPE B JUATHOCTUUECKUX
LEJISIX UCTOJIb3YETCsl KOHAEHCAT BhIIBIXa€MOI0 BO3/1yXa, BBINIOTHAS, CJI€3HAS KU/~
KOCTb, JJUKBOD, KJIETOUHBIEC 3JIeMeHTHI U Ap. [llupokoe BHenpeHNne OMOXUMUYECKUX
aHaJIM3aTOPOB MO3BOJISIET MPOBOJUTH KOMIUIEKCHBIM aHAJIN3 C HMCIOJIb30BAHUEM
BCE MEHBIIIETO 00beMa OMOTOTHIECKOM MPOOHI.

IIpeanajuTuyeckuii ITan OMOXMMHUYECKHX UCCJICIOBAHU.

3a00p OMOJOTUYECKOr0 MaTepualia JJisi BBIMOTHEHUS OMOXUMHYECKOTO Ja-
OOpaTOPHOTO  HMCCJEJAOBAHMUS  OCYIIECTBISIETCS 1O TMPOBEJACHUS  JIe4eOHO-
JIMAarHOCTUYECKUX MEPOIPUATHIA WM MOCJIE HETO, BPEMEHHOW MPOMEKYTOK Ompe-
JIENIAETCA UHAUBUAYIBHO.

B cnywae mpoBeaenus 3abopa OMOJIOTMYECKOTO Marepuaia y MalMeHTOB,
MOJIBEPTHYTHIX XUPYPrUUYECKUM U APYTHM BMEIIATEILCTBAM, JJISI BBINOJHEHUS
OMOXUMHUYECKOTO JIA0OPATOPHOTO HCCIEAOBAHHUS HEOOXOJUMO YYMUTHIBATH CJle-
JYIOIIE 00CTOSTENLCTBRA!

® B I10CJICONIEPALIMOHHOM TE€PUOJE, B 3aBUCUMOCTH OT €ro 00beMa U Xapakx-
Tepa, a TAK)KE BCIEJICTBHE OCTATOYHOTO BIIMSIHUS CAMOT0O MaTOJIOTMYECKOrO MpPo-
1[ecca, U3MEHEHHUs Pa3JIMYHbIX MOKAa3aTeNeil KU3HEAEATEIIbHOCTH OpPraHu3Ma MO-
I'YT COXPaHATHCS OT HECKOJIBKHUX JTHEU 10 TPEX HEJENb;

e 110cJie UH(Y3UU BHYTPUBEHHBIX BOJIHBIX PACTBOPOB BEIIECTB 3a00p 00pas-
11a KpOBH Y TaIMEHTa JOJKEH ObITh OTCPOYEH HE MEHee ueM Ha | yac;

e rociie UH(QY3UH KUPOBOU SMYJICUHM — HE MEHEE, YeEM Ha 8 4acoB.

CyliecTBEHHOE BIMSIHUE HAa PE3YJbTaThl IOMOXMMHUYECKOTO HCCIIEIOBAHUS
OMOJIOTUYECKOTO MaTepuaia OKa3bIBAIOT YCIOBUS TMEpPUOAA, MPEAIIECTBYIOIIETO
3a00py y marueHTa odpasia ouojgorudeckoro matepuana. C 3Toi 1enpio B 00s3a-
TEJLHOM MOPSJIKE YUYUTHIBAIOTCS CIEayIone (PaKTophl:

® JicueOHO-AUArHOCTUYECKUE MPOLEAYPHI, MPOBOJUMbIC MALMEHTY (MHBEK-
1uu, uHQY3un, TpaHcdy3uu, BBEICHHE PEHTTCHOKOHTPACTHBIX CPEICTB, UMMY-
HOCIMHTHUTpadUsl, TUaTu3, YHIOCKOIMMYECKOE HUCCIEIOBaHUE, ONEPATUBHBIE BMeE-
IaTeNIbCTBA, PU3UONPOLICTYPHI, METOIbI (PYHKITMOHAIBHON JUATHOCTUKH);

® BO3/ICHCTBME HOHU3UPYIOIIETO U3TyUYEHHS B aHAMHE3€ MAIIUEHTA;

® Ha3HAYCHHE MAIMEHTY JICUEOHOr0 MUTAHUS C YUETOM TSXKECTH COCTOSHHS
Y HAJTMYUS XPOHUYECKOTO 3a00JI1eBaHN.

B cnydae npoBenenust 3a60pa OMOIOTHYECKOTO MaTepraia y MalueHTa, 1o
JY4aroIero JEKapCTBEHHbBIE CPEJICTBA C YUETOM MMEIOIIErocs 3a00ieBaHus, Bpayd
CIEIUAIIUCT, OKA3bIBAIOIINI MEIUIIMHCKYIO TTOMOIIh NAIUEeHTY, 00s13aH OTMEHUTh
3a 2-3 CYTOK JIEKapCTBEHHBIE CPEJICTBA, HA3HAUCHHBIC TAIIMEHTY U CIIOCOOHBIE IO
BIIMATH HAa PE3yJbTaThl JJAOOPATOPHOTO MCCIICNOBAHUS, €CIIM OTMEHA JIEKapCTBEH
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HOTO CpPEJCTBA HE YXYJIIIMT COCTOSIHHE ManueHTa. [Ipu HEeBO3MOXHOCTH OTMEHBI
NAIUEHTY JIEKAPCTBEHHBIX CPEICTB, UCIOIb3YEMbIX B IPOLECCE OKA3AHUS MEIU-
UHCKOM NMOMOIIH, PU UHTEPIPETAUH Ja00PATOPHBIX UCCIEA0BAHNN HEOOXOIU-
MO YYUTBIBaTh MX BIIMSHHUE HA JIOCTOBEPHOCTH IMOJYYEHHBIX pe3yibTaTtoB. [Ipum
3TOM 3a00p 00pa3la KpoBH JOJDKEH OBITh IMPOU3BENEH 10 MpUEMa OYEpEeIHOMN
J103bl JIEKAPCTBEHHBIX CPEJCTB.

B Onanke-HanpaBlieHUH, COMPOBOKIAIOIIEM JOCTaBKY OMOJIOTHYECKOTO Ma-
TepHuaja B KIMHUKO-TUArHOCTHYECKYIO JTabOpaTopuio, B 00S3aTE€IHHOM MOPAIKE
YKa3bIBAIOTCS JIGKAPCTBEHHBIE CPEJCTBA, IPUHUMAaEMbIe MAIUEHTOM, KOTOpPbIE MO-
T'YT TOBIIMATH Ha PE3yIbTaThl HCCIEAOBAHUM.

3a00p KpoBHU y MalueHTa, KOTOPOMY MPOU3BEIECHO BHYTPUBEHHOE BBEJCHHUE
JIEKapCTBEHHOTO CPEACTBA, MPOBOJUTCS MOCJe 3aBeplieHus (a3bl ero pacrpee-
JeHus1, yepe3 1-2 yaca, ¢ 00s3aTeIbHBIM YKa3aHUEM B OJIaHKE-HAIPABJICHUM HA
OMOXMMHYECKOE JIabOpaTOPHOE HCCIIEA0BaHNE BPEMEHH TIOCTIE MTpUeMa MocaeIHeN
J103bl JIEKAPCTBEHHOT'O Cpe/icTBA. B cilyuae BHYTpUBEHHOI'O BBEJICHUS JIEKAPCTBEH-
HBIX CPEJICTB U3 IPYIIbl CEPACUHBIX MIMKO3UI0B, 3a00p KPOBU MPOBOJUTCS YEPE3
6-8 yacoB nocie Hero.

Ecnu Her cneunanibHbIX yKa3aHUH, AJIs IJIAHOBBIX OMOXMMMUYECKUX HCCIIe-
JOBaHUM KPOBb 3a0MPaOT U3 BEHbI YTPOM (Mexay 7 U 9 yacamu) HaToIIaK (duepe3
8-12 yacoB mocie MocjieIHero npuemMa nuuy). B ciyyae npoBeneHus KIMHHUYE-
CKUX JIabOpaTOpHBIX HCCIEAOBAHUN KpPOBHM B HHOE BpeMs CYTOK, B OlaHKe-
HAIpaBICHUU YKa3bIBACTCSA MEPUOJA BPEMEHH, MPOMICAIINA MOCJE MOCIETHETO
npUMa MU (TTOCIe €bl B KPOBU TMOBBIMIAETCS COJIEPKaHUE TIIFOKO3BI, XOJeCTe-
pUHa, TPUTIULEPHUAOB, Kelle3a, HeopraHudyeckux (ocdaros, amuHokucaoT). Bo
BHUMAaHUE JIOJDKHBI IPUHUMATHCS KOJIEOaHUsl CONEepKaHus psiia aHAJIOTOB aHAJIH-
TOB B OPTaHU3MeE TMaIllMeHTa B TEYCHUE CYTOK.

CyTtouHble KoJIe0aHUsI 3HAYeHHII KOHIEHTPAIMU HEKOTOPBIX AHAJMTOB.

AHAJIUTBI Makcumym | Munumym co- | JIlnana3on kosaedanuii (%
coepKaHus AepKaHusA OT CPEeAHEYCTONYUBOM Be-
(Bpemsi cyTOK, | (BpeMsi CYyTOK, JIMYHUHBI)
4acekl) 4achkl)

AKTI 6-100 0-4 150-200%
AJBIOCTEPOH 2-4 12-14 60-80%
I'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 Heop- 2-4 8-12 60-80%
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TaHUYECKUU

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 JI€KAT METa-
OoJiMueckue HapylleHHs (HampuMmep, caxapHbld OuadeT), MOBPEXKICHUS TKaHEH
(Hanpumep, HHPAPKT MUOKAP/AA), BOCHAIUTEIbHBIE MPOLECCH (HAaIpUMEP, 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. MIPOTHO3a — ONpPEACIICHUS BEIMYMHBI PUCKA Pa3BUTHS 3a00JIeBaHUS,
0COOEHHOCTEN TeueHHs 3a001€BaHUs U €T0 UCX0a;

4, MOHUTOPHHTA — HAOIIOJICHUS 32 TCUCHHEM 3a00JICBaHUS WU PEaKIIH-

€ Ha JICUCHUE.

buoxumuyeckuil aHaiau3 KpOBU MpEJIoaracT HCCICAOBAHUE PA3TUYHBIX
XUMHUUYECKUX aHAJIUTOB — OCJIKOB, JIMMHUIOB, YTIEBO0B, PA3IMUYHBIX MPOAYKTOB UX
MpEeBpaIleHU, aKTUBHOCTH (DEPMEHTOB MHIUBUAYAJIbHBIX OCIKOB U AP, UMEIOIINX
KJIIMHAYECKOE 3HAUCHHUE.

MarepuaJ JJIfl McCJIeJ0BAHUSA: CBIBOPOTKA BEHO3HOM KPOBH.

B3stue kpoBU MpPOU3BOAUTCS HATOIIAK U3 JIOKTEBOW BEHBI B CICIIUATLHYIO
BAKYYMHYIO CUCTEMY aKTUBAaTOPOM CBEPTHIBAHUSI.

Buabl npo0upox 1uis B3ATHS KPOBH:

e BakyymHas cucreMa (Oenas/kpacHasi KpbIllIKa) ¢ aKTUBATOPOM CBEPTHIBA-
HUS;

e BakyymHas cuctema (KOpUUHEBAas/>KeATasi KpbIIIKa) C aKTUBATOPOM CBEP-
THIBAHUS U PA3JEIUTEIbHBIM T'EJIEM.

[Toy4yeHHast U3 KpOBU CHIBOPOTKA OCTAeTCsl CTAOUIILHOM B TEUECHHE 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
antukoaryiasitHtoM K29JITA niu K39/ITA (cupeneBas KphIlika Mpu UCIOJIb30Ba-
HUM TPoOOMpOK THUMa Vacutainer, KpacHas KpbIIKa i NOPOOUPOK THUTA
Monovette). TlomyueHHass KpOBb MOXET XpaHUTCA MPU KOMHATHOW TeMIepaType —
1o 6 gaco, pu Temneparype 2—8 °C — He 6omee 24 gaca.

HccnenoBanue akTUBHOCTH )epPMEHTOB.

AKTHUBHOCTH (DEPMEHTOB OMNPEICISIETCS] C NUATHOCTUYECKUMU IESIMU TIpe
MMYIIECTBEHHO B CHIBOPOTKE 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 CBIBOPOTKE KpPOBH PETUCTPUPYETCA TOJIBKO OYEHb HE3HAYUTEIb
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Hasl aKTUBHOCTH (epMeHTOB. [IpuynHaMM TMOBBIMIEHUS AKTUBHOCTU (PEPMEHTOB
IIPU MATOJIOTUU SIBIIIOTCS:

® [IpPsIMOE MOBPEXKJEHUE KIETOUHBIX MEMOpaH (BUpycaMH U XUMHUYECKUMU
COCMHECHUSIMHU );

® TUIOKCHSI, aHOKCHS M MILIEMHUSI TKAaHEH;

® [TOBBIIIEHHBIM CUHTE3 B TKAHAX (POCT 3JI0KaYE€CTBEHHOM OIYXOJIN).

B cbIBOpOTKE KpOBU OMPEIENAIOT TP OCHOBHBIE TPYMIBI (HEPMEHTOB: BHYT-
PHUKJIETOYHBIE, CEKPETOPHBIE U IKCKPETOPHBbIE. BONBIIMHCTBO (PEPMEHTOB SBIIAIOT-
Cs1 BHYTPUKJIETOUYHBIMH, B 3aBUCUMOCTH OT JIOKAIM3ALUKA OHH Pa3JeIISIIOTCS Ha:

e Hecnenuduueckue GEepMEHTHI, KOTOpPbIe KaTAIM3UPYIOT OOIIMe Uis BCEX
TKaHEed peakuu OOMEHAa W HaxoAiTcs B OOJBIIMHCTBE OpPraHOB U TKaHEH
Hanpumep, ACT, AJIT, JI/II', amunasa, numasa u ap.);

o OpraHocnenupuuecKkue, MpUCyTCTBYIOT TOJIBKO B ONPEIEICHHOM THUIIE
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-aMMJIa3a ITomxenynounas xenesa OcTpblil TaHKPEATUT, OTUT
AJIT [leuens 3a0oneBaHus MapeHXUMbI
MICYCHU
ACT Muoxkap/, e4eHb Nudapkt muokapaa,
3a0071€BaHUs TAPEHXUMBI
MEYEHU, TOPAKECHUS
CKEJICTHBIX MBIIII]
ITT Ileuensn ITaTomorus kE14eBLIBOAAIINX
IIyTEH, AJIKOTOJIN3M
KK CkenetHble MBIIIIIEL, cepale, | MabapkT Muokapaa,
TJ1aJJKUE MBI MOPAKEHUST CKEJIETHBIX MBIIIII]
Kod [IpocraTa, KOCTHAsI TKaHb AJZleHOMa, paK IpoCTaThl,
MeTaboanyeckue 3a001eBaHus
KOCTHOW 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
Hd Ileyennb, KOCTHAs TKAHb, Meraboanueckue 3a00JIeBaHus
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KUIICYHHUK, ITOYKH KOCTHOM TKaHMH,
F€H3.TO6I/IJIPIapHa}I I1aTOJIOTHA

CexpetopHbie pepMEHTHI (IICEBIOXOIMHAICTEPA3a) CHHTE3UPYIOTCS B MICUCHU
U TIOCTOSIHHO BBICBOOOXKJAIOTCS B TIa3My. X akTHBHOCTH B CBHIBOPOTKE KPOBU
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 ocdaraza (LIP) 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
MPUHUMAIOT TO KOJUYECTBO, KOTOPOE B ONTHUMAIbHBIX YCIOBHUSX KaTaIU3HPYET
npespaienne 1 cy6erpara B 1 (Mxmons/ mun) mpu t°=37 °C. ITpu 9ToM 06beMHas
aKTUBHOCTBH (pepmeHTa Boipaxkaercs kak ME/n (wnu En/n), ynenbHas akTUBHOCTD —
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
OoneBaHMi meyeHH, cepaua. TecT UCMONB3YIOT BMECTE C ONMPEICIICHUEM 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
CUMaJIbHOM aKTUBHOCTH OHA JIOCTUTAET uepe3 24-36 4 U CHUXKAETCS 0 HOpMAaJb
HOTO YPOBHS K 5—6-My nHI0. Pacimmpenue 30HbI HHpAPKTa MPUBOJUT KO BTOPOMY
LUKy MOBBIIICHHUS] aKTUBHOCTU. CTerneHb noBbIieHus: aktuBHOCTH ACT sBnsieTcs
Mepoil Macchl MHOKapja, BOBJIIEYEHHON B MaTOJIOTMYECKHM mporecc. MHoraa ak
TuBHOCTh ACT moBbIIIaeTCA €1le 10 BO3HUKHOBEHUS AJIEKTPOKapAuorpaduyecKux
npu3HakoB UM, a oTCyTCTBHUE CHMXKEHMSI €€ ypoBHA mocie 3—4-ro IHsa 3a0oJeBa
HUS TPOTHOCTUYECKH HEOJIArONpHUsTHO.

IIpn crenokapauu aktuBHOCTH ACT, Kak NMpaBuioO, OCTAeTCs B Mpenesiax
HOpMbI. OniHako noeiieHre ACT oOHapyKMBaIOT MPHU TsHKEION dhopmMe KOpoHap
HOM HENOCTAaTOYHOCTH B MEpBbIE 24 4 mocie npuctyna (HopMalu3alus IPOUCXO
JIUT Ha 2-U, pexxe 3-il AeHb MOcie MPUCTYIA), a TaKKe NPH JJIUTEIbHBIX MPUCTY
nax NapoKCU3MaJbHON TaXUKapIUH.

ACT noBbIIIAaETCSA TAaKXXE MPHU OCTPOM TEMaTUTE U APYTUX TSHKEIBIX Mopa
KEHHUSIX TeMaTOUTOB. Y MEPEHHOE YBEJIMUEHUE HAOMI0JAeTCs P 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 ITOM BEJIMUMHBI, a pY 3a00JI€BaHUSX Cep/Ilia — BBILIE.
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AJITOPUTM /15l IPUHATHS KJIMHUYECKUX PellleHUil NP YCTAHOBJIEeHUHU
3THOJIOTHM MOPAKEHNUS MeYeHH N0 3HAYEeHUI0 aKTUBHOCTH ypoBHs ACT.

Knunnueckue JAaHHBIC O ITOBPCKIACHUU IICYCHHU

ags

Omnpenenenue aktTuBHOCTH ACT B CBIBOPOTKE

-

AxtuBHOCTH ACT B CBIBOPOTKE NOBBIIIEHA

Hert (ner nospexnenus
TICYCHH )

age

ags
age

age

B 2 pa3a no cpaBHeHuto ¢
BEPXHUM IpeieioM pede-
PEHTHOTO 3HAYEHUS

B 5 pa3 no cpaBHeHuM1O €
BEPXHUM IIpesieioM pede-
PEHTHOI'O 3HAYECHUS

B 10 pa3 no cpaBHEeHHUIO €
BEPXHUM IIpeJiesioM pede-
PEHTHOTO 3HAYEHUS

1l

Il

AJKOTOIU3M

[IepBHUHBI CTEATOHEKPO3
bunuapnsiil (uppo3
JKuposas neuenn

Il

JlekapCTBEHHBIN XOJeCcTa-
TUYECKUU IeIaTUT, IUPPO3

B 20 pa3 no cpaBHeHHIO C
BEPXHUM IIpeJIesIoM pede-
PEHTHOTO 3HAYEeHUS

B 50 pa3 no cpaBHeHHI0 C
BEPXHUM IIpeieioM pede-
DEHTHOT'O 3HAYECHUS

B 100 pa3 no cpaBHeHH!O €
BEPXHUM IIpeJIesIoM pede-

X0JIeTOXOJINTHA3S,

3noKkadecTBeHHas 00TypallMOHHAs KeNTyXa,
Wb ekroHHbIi MOHOHYKJIE03

HCKapCTBCHHOC TIOPa’XCHUC KIICTOK MCUCHU

OCTpBIC BUPYCHBIC I'CIIaTUTHI
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B xivHMYECKON MpaKkTUKE HAIUIO IIUPOKOE MPUMEHEHUE OJHOBPEMEHHOE
onpenenenre B kpoBu akTuBHOCTU ACT u AJIT; mockonbKy oHO HaMHOTO UH(MOP
MaTUBHEE C KJIMHMYECKOW TOYKH 3peHUs (MO3BOJIAET CYIUTh O JIOKAJU3AIMUU U
riyOrHe MopakeHusl, aKTUBHOCTH MPOIIecca U MPOTHO3UPOBATh UCXO]] O0IE3HN).

AnannHamuHoTpancdepasa (AJIT).

Pegepenmnvie enuuunvr akmusnocmu AJIT 6 cvieopomke: 0—71—40 Eo/n.
AJIT comepkuTCcsi B CKEJIETHOM MYCKyJaType, MedeHHu, cepaue. B cepraedHoit
MbIIIE ee 3HauuTeNbHO MeHblne, yeM ACT. CambIx OOJIBIIMX KOHIEHTpAILUMA
AJIT mocturaer B meueHu. [loBeimenue aktuBHOCTH amuHOTpaHchepas (ACT u
AJIT) B 1,5-5 pa3 o cpaBHEHHIO C BEpXHEW IPAHMUIIEH HOPMBI pACCMATPUBAIOT KaK
yMepeHHy1o runepdepmentemuro, B 6—10 pa3 — kak runeppepMeHTEMUIO CpeaHEN
crernieHu, 6onee yem B 10 pa3 — kak BbICOKyI0. CTENeHb MOAbEMa AKTHBHOCTHU
aMUHOTpaHc(epa3 TOBOPUT O BBIPAKEHHOCTHU LIUTOJIUTUYECKOTO CUHAPOMA, HO HE
yKa3bIBaeT NMPAMO Ha TIyOUHY HapylIeHUH cOOCTBEHHO (DYHKITMM OpraHa.

[Ipu UM nossiienrie akTuBHOCTH AJIT B CBIBOPOTKE KPOBH BBISIBIISETCS B
50-70% cnydaeB, yaie mpu OOUIMPHBIX HEKPO3axX cepJedHor MbIisl. Hanbonb
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 MEUEHH MPEXKIAE BCEro U HauboJiee 3HAYMTENIBHO IO
cpaBHeHMIO ¢ ACT uszmensierca aktuBHocTh AJIT. IIpu octpom remarure, HE3aBU
CUMO OT €ro 3THOJIOTMH, AaKTHUBHOCTb aMUHOTpAaHC(eEpa3 MOBBIIIAETCS Yy BCEX
oosbHbIX. OcobeHHO u3MeHsiercs akTuBHOCTH AJIT, comepxkarnieiics B HUTOMIIA3
M€, YTO CIOCOOCTBYET OBICTPOMY BBIXOJy €€ U3 KJIETKH M MOCTYIUICHUIO B KPOBS
Hoe pycio, nodtomy AJIT — Gosiee 4yBCTBUTEIBHBIN TECT paHHEH NMArHOCTUKHU
octporo renatuta, yeM ACT. Ilepuon nomypacnana AJIT okono 50 4. ACT pac
MOJIO’KEHA MPEUMYIIIECTBEHHO B MUTOXOHIPUSIX, IEPUOJ MOJIypacnaga okoio 20 u,
pearupyeT Ha OoJiee TsDKEJIbIe MOBPEXKACHUs renaroruTa. [Ipu octpoM BUpyCHOM
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 nmocturaer makcumyma Ha 2—3-i Henene 3a001eBaHusl.
[Tpu GnarompusiTHOM ero TedeHun akTUBHOCTH AJIT HopMmanmzyetcs uepes 30—40
cyT, akTuBHOCTh ACT — uepe3 25-35 cyt. [loBTOpHOE MM nporpeccupyroniee no-
BBIIIIEHUE aKTUBHOCTU aMUHOTpaHcdepas3 CBUIAETEILCTBYET O HOBOM HEKpPO3€ WIIU
peuuauBe 00Je3HU. Y ITMHEHHUE MEPUO/ia TOBBIIIIEHHOW aKTUBHOCTH aMHUHOTPAHC-
dbepasz 4acTo CIy>KUT HEOJAroNnpUsTHBIM MPU3HAKOM, TaK KaK MOXET CBUIETEIb-
CTBOBATh O MEPEX0JI€ OCTPOro MPOLIECCa B XPOHUUECKHUIA.

B octpoMm nepuojie BUpyCHOTo remnatuta npH Beex (popMax, KpoMe TSHKEJIOH,
ko3pdunment Jle Puruca xonednercsa ot 0,55 go 0,65 mpu TsHKEIOM TEUSHUHU 3a
OoneBanus 3TOT K03 duiment coctapiseT B cpeaem 0,83, urto orpaxkaeT Oosee
3HaunuTenpbHOe  moBbimeHne  aktuBHocTH ACT. B muddepennuansHo-
JIMarHOCTUYECKOM OTHOIIIEHHH UMEET HEKOTOPOE 3HAYEHUE TO, YTO MPH aJTKOTOJIb-
HBIX MOPAXKEHUSAX MEYEHU, B MPOTUBOMOJONKHOCTH BUPYCHBIM, XapaKTEPHO Mpe-
umytiecTBeHHoe mnoBbiieHue aktuBHOCTH ACT u koaddurmenta Jle Putuca 60-
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aee 2. JIns XpOHWYECKUX TEMaTUTOB XapaKTepHAa YMEpPEHHass U CpPefHsis TUIep-
bepMeHTEMUS.

[Tpu mareHTHBIX (hopMax HUPpO3a MEUYCHH TOBBIIICHUS aKTUBHOCTH (ep-
MEHTOB He HaOmromaercs. [Ipu akTUBHBIX GopMax CTOMKHUH, XOTS M HE3HAUYUTEIIb-
HBIN MOJTbEM aKTUBHOCTU aMUHOTpaHc(epas BcTpeuaercsa B 74—77% ciyyaes.

AJITOPUTM J1a00pPAaTOPHOI TUATHOCTHMKH TMPUYUH TOBBIIIEHUS AKTHUB-
HOCTH TPAHCAMHUHA3.

AxtuBHOCTE ACT u AJIT B ceiBopoTke 60see 40 En/n

e

Omnpenenenne aktuBHocTH KK B cpiBOpoTKE

Jla AxtuBHocTh KK B chIBOpOTKE OOJICe Her
180 En/n
Octpoe Nudapkr HNudapkr Onpeneicrue
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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 HAJIMYME BHEIIHE OECCUMITOMHBIX AKTHBHBIX MPOIECCOB B IEYECHHU.
AxtuBHocts ACT u AJIT, a Taxke menounoit ¢ocdarazer (I1[P) mnossbimia
€TCsl TPU pa3pelICHUH XPOHUUECKOW CEplIeYHON HEJO0CTATOYHOCTU (MUK OOBIYHO
Ha 3-ii—4-e CyTKH).

Jlakrataernaporenasa (JIJAI).

Pegepenmnvie senuuunvt 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 KOJINYECTBE B dPUTPOLUTAX, IOITOMY CBIBOPOTKA ISl HCCIIEN0
BaHMUS JIOJDKHA OBITH 0€3 CIIeJI0B reMOoJTH3a.

BonbImMHCTBO OpraHOB M TKaHEH YelloBeKa COMEPKUT MATh U30(pEePMEHTOB
JIAT. Xapakrep uzodepmentHoro cnekrpa JIJII' u Tun oOMeHa BeliecTB B TKaHU
KOPPEIUPYIOT MEXAY co00i. B TKaHSIX ¢ MpeuMylIECTBEHHO a3pOOHBIM 0OMEHOM
BEIECTB (cepile, Mo3r, Moyku) Haubosnben JIJII-akTHBHOCTBhIO 00J1aal0T U30-
depmentsr JIAI'l u JIAI'2 (unm ruapoxkcuOyTUpataeruaporenasa). B Tkansx c
BBIPOKEHHBIM aHA’POOHBIM OOMEHOM BeIleCTB (II€YEHb, CKEJIETHAsT MYCKYJaTypa)
npeobnanaroT uzopepmentsl JIII'4 u JIJAI'S. B cbIBOpoTKE KpOBHU 310pOBOrO 4e-
JIOBEKa MOCTOSHHO OOHAapyKHUBaloTcsa Bce mATh nuzodpepmenton JIAI'. Nmeerca 3a-
KOHOMEPHOCTh B OTHOIIEHUH aKTUBHOCTU U3opepmenToB JI/I': aktuBHoCcTh JIAI2
> JIA > JIA3 > JIAT4> JIAL'S. TloBpexaeHue Toro uiad MHOTO OpraHa U3MeEH -
€T U30(PEpPMEHTHBIN CIEKTP CHIBOPOTKH KPOBH, MPUUYEM ITH U3MEHEHUS 00YyCIJIOB-
JIeHBI crienuPuKoi n30()epMEHTHOTO COCTaBa MOBPEXKAECHHOTO OpPraHa.

B nabopatopun Hambosiee yacTo ompenesstoT akTUBHOCTH obmen JIAI
(cymmy BceX MATH M30(DepMEHTOB), HO MOTYT ONpPEACNIATh Oojiee crenupuIHbIIN
st cepaeuHoit meimnbl uzodepment JIAI'l (ruppoxcuOyTtupataeruaporenasa)
unu JIJAI'S — nis 3a0o1eBaHui IIEYCHHU.

IToBeimennass akTuBHOCTH JIJII' B (hM3MOJIOTHYECKHUX YCIIOBUSIX HAOIIOIAET
csi 'y OEpeMEHHBIX, HOBOPOKJEHHBIX, a4 TAKXKE MOCIE MHTCHCHUBHBIX (DHU3UYECKUX
Harpy3ox.

[ToBbrmenne aktuBHocTu JIJII" mpu UM otmeuaercs uepes 8—10 4 nmocine ero
Hayasna. Cnycts 48—72 4 1OCTUTAaeTCd MAaKCUMYM aKTUBHOCTH (TIOBBIIIICHUE OOBIY-
HO B 2—4 pa3a), ¥ OHa OCTAaeTCs yBEJIMYEHHOU B TeueHue 10 cyT. DTU CPOKU MOTYT
BapbUPOBATh B 3aBUCUMOCTHU OT BEJIMYMHBI y4acTKa MOBPEKICHHOU MBIIIIBI CEP-
na. YBenuuenue aktuBHoctu ooueit JIIT" y manenTos ¢ UM npoucxoaurt 3a cuer
pe3koro nosbimieHusa JII'l u wactuuno JIAI'2. ¥V manmeHTOB CO CTEHOKapauen
noBbIIeHNs akTuBHOCTH JIJII' He HaOMOgaeTCs, YTO TO3BOJIIET MIPUMEHSTh OIpe-
nenenue JI/II' B nmpeaenax 2—3 CyT mociie aHTMHO3HOTO IMPUCTYIA KaK BBICOKOHA-
JICIKHBIM KPUTEPUN OTCYTCTBUS MOPAKEHUS CEPICUHON MBIIILBI.

YMmepennoe yBenuuenue oo6mieit JIJII' Habmomaercs y OONBIIMHCTBA TMAIH
€HTOB ¢ ocTpbIM KopoHapHbIM cuHApoMoM (OKC) (6e3 nundapkra), MUOKaApIUTOM,
y OOJIbHBIX XPOHUYECKOW CEpJIEUHOM HEIOCTAaTOYHOCTBHIO, C 3aCTOMHBIMU SBJIE
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HUSMH B TICYCHH. Y OOJIBHBIX apUTMHUEHN cepilia ONMpenelsioTCs] HOPMaIbHBIE BE
nuyuHbl JIJII', a npuMEHEeHHE >JIEKTPOUMITYJIbCHOM TEpAanuu MHOTA BEAET K €€
YBEJINYEHHUIO.

Hcrounnkom yBenuueHus aktuBHOCTH JIJII' MOXKeT OBITH JieroyHasi TKaHb
npu sMOonun u uHbapkre serkux. Coueranue HopmainbHoOU aktuBHOCTH ACT,
yBenuueHHoU JIJII' M MOBBIIEHHUS KOHUEHTpaIMu OMJIMpYyOMHA MOXET CIYKUTh
JIMarHOCTUYECKOW TpUajioN jieroyHor smOonuu u auddepennuanuu ee ot VM.
[Tpu MTHEBMOHUSAX aKTUBHOCTH (hepMEHTa MHOT]A MOKET HE TTOBBIMIATHCS.

[Ipu MuonaTusx (MbIIIEYHBIC TUCTPOPHUH, TPABMATHUYCCKUE MOBPEKICHUS
MBIIIII, BOCIIAJIMTEIBHBIE MPOLIECCHI, PACCTPOMCTBA, CBSI3AHHBIE C YHIOKPUHHBIMU
¥ METa0OTMYECKUMH 3a00JIEBaHUsIMHU) OTMeUaeTcsl yBenuueHue akrusHoctu JIJT;
IpU HEHPOTEHHBIX 3a00JIeBaHUAX MBI aKTUBHOCTH JI/I[" He moBbITIaeTcs.

IIpn ocTpom BUPYCHOM remnatute akTUBHOCTB JI/[I' B CBIBOPOTKE KPOBU yBe-
JIMYEHA B MEPBBIC THU KEIATYIIHOTO MEPUOAA, U IPHU JIETKOM U CPEIHETSKEIION
dbopmax 3aboeBaHusl JOBOJBHO OBICTPO BO3BpPAIAETCS K HOPMAJIHLHOMY YPOBHIO.
Tsxenble GOpMbI BUPYCHOTO TenaTuTa, 1 OCOOCHHO pa3BUTHE MEYEHOUYHON HE0C-
TaTOYHOCTH, COMPOBOKIAIOTCSI BHIPAKCHHBIM U 00Jiee JITUTEIIbHBIM MOBBIIICHUEM
JIAL'. IIpn MmexaHUYEeCKOU KENTYXE Ha MEPBBIX CTAAUIX 3aKYIIOPKH KEITYHBIX IIPO-
TOKOB akTUBHOCTH JIJII' B HOpMe, Ha OoJiee MO3IHUX CTAIUSX HAOIIOAAeTCs OAb-
eM aktuBHOCTH JI/II" BCilenCTBHE BTOPUYHBIX ITOBPEKICHUN IIEUECHMU.

Ilenounas gocdaraza (LL{D).

® mmpoko pacnpocTpaHeHa B TKAHSIX, OCOOEHHO B CIM3UCTON 000JI0UKe
KHUILIEYHUKA, OCTE00JIaCTaX, CTEHKaX MEIYHBbIX MPOTOKOB IEYEHH, IUIALEHTE U
JAKTUPYIOIIEH MOJIOYHOM Keje3e. B ChIBOPOTKE KPOBH MOYKHO OIPENEIUTH aK-
TUBHOCTB 0011eH 11D (ee HA3BIBAIOT IEYEHOYHOM ), a TAKKE OT/IETLHO aKTUBHOCTD
KOCTHOM M MHTeCTUHAJIbHOU (Kuteunoi) [ D.

PedepenTHbie BeanyuHbl aKTUBHOCTH LM B cbIBOpOTKE KPOBH.

Bo3pacTHas rpynna O6masa HIP (Ex/n)
HoBopoxneHHsie Menee 420
Hetun Menee 480
B3pocibie Menee 150

[Tpumepno numb y 65% rocnUTamTU3MPOBAHHBIX MAIMEHTOB BBICOKAS aK
tuBHOCTH 1@ 00ycioBieHa 3aboneBanusmMu nedeHu. AkTuBHOCTh L1l Hanbonee
YacTO MOBBIIIAETCS BCJIEICTBUE MOBPEXKICHUS WM IECTPYKIMU T€aTOIUTOB WIN
HapyIICHUs OTTOKa kemuu (xosiectas). Hekpo3 meueHOuHbIX KIETOK KaK MPUYMHA
noBbIIeHHUsT akTUBHOCTH [I[® wrpaer Bemylryro posib MPU BHUPYCHBIX U ayTOUM
MYHHBIX T€MaTHTaX, TOKCHYECKUX U JCKAPCTBEHHBIX MOBPEXKACHHUIX MEUYCHU. XO-
JecTa3 Kak Mpu4YrHa MoBbIIeHus akTuBHOCTH LI[D B KpoBU pazBUBaeTCs pH BHE-
MIEYCHOYHON OOCTPYKIIUH JKETUHBIX MPOTOKOB HAMPUMED, TPU 3aKyIOPKEe KaMHEM
WIA Pa3BUTUU TOCIEONEPALNOHHON CTPUKTYPHI), CYy>KEHUH BHYTPUIECUECHOUYHBIX
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IIPOTOKOB (HaNpUMep, MPU MEPBUYHOM CKJIEPO3UPYIOLIEM XOJIAHTUTE), TOBPEXIe-
HUU KEJIYHBIX MMPOTOKOB (HAMPUMEP, NMPU NEPBUYHOM OMIIMAPHOM LIUPPO3E Ieue-
HU) WM HapYLUIEHUU TPAHCIIOPTA KETYM HA YPOBHE MEIKUX KEITUYHBIX MPOTOKOB
(mpu MpUMEHEHUHU psija JIEKApCTBEHHBIX MPENapaTroB, HAIPUMEP, XJIOPIPOMA3U-
Ha). B psane cnyudaeB aktuBHOCTh Il moBbiaercs mpu OAHOBPEMEHHOM JEii-
CTBUU 000MX MEXaHU3MOB TTOBPEKICHUS.

VY 30% XKenTymHbIX MAIMEHTOB C HUPPO30M IEYEHU BBISBISETCS YBEIUYE
Hue aktuBHOCTH II®. TloBeimenue aktuBHOCTH II[® Habmomaetcs y 90% 601b
HBIX IEPBUYHBIM PAaKOM IIEUYEHHM M IIPU METAcTa3ax B Ie4eHb. Pe3ko Bo3pacraer
akTuBHOCTH [I|® mpu oTpaBieHUAX ankorojieM Ha (POHE XPOHHUECKOTO aKOro
au3Ma. OHa MOKET MOBBIIIATHCSA NPH MPUEME JIEKAPCTBEHHBIX CPEACTB, 00J1a1at0-
X TeMaTOTOKCHYECKUM d(HPEeKTOM (TEeTpaIuKInH, mapaeramon, (eHameTuH, 6-
MEpKaNTONypUH, canuuuiaTtel U Ap.). [Ipubnusurensuo y 50% manueHToB ¢ MH-
(eKLIMOHHBIM MOHOHYKJIE030M Ha 1-oi Hexaene 3a00JeBaHUS OTMEYAETCS MOBBI-
meHue akTuBHocTH 1I[D.

3aKynopKa BHENEYEHOYHBIX KEIYHBIX IPOTOKOB CONPOBOXKIAETCS PE3KUM
yBenuueHreM akTUBHOCTH LI[D. Tlpu Tsxenol oOCTPYKTHUBHOM JKEITyXE aKTUB
HOCTh [I]®P B CBIBOPOTKE KPOBH MOXKET MPEBBIIATh BEPXHUN IIpenesl HOpMbI B 10
pas u Oouee.

VY KEHIIMH, IPUHUMAIOIINX [TPOTUBO3a4aTOYHBIE MPENapaTsl, COIEpKAIIHE
ACTPOTEH U MPOreCTEPOH, MOKET PA3BUTHCS XOJIECTATUUECKAS KENTYXa U C MOBBI
menueM aktuBHocTu LI[MD. Ouenb BbicOkMe LU(PBI aKTUBHOCTU (hepMEHTa Ha
OJIFOIAIOTCS Y KEHIIMH C MPEIKIAMIICUEH, UYTO SIBISETCA CIEACTBUEM IOBPEK]IE
Hus TutaneHTbl. Huskas aktuBHOCTH LD y GepeMeHHBIX TOBOPUT O HEIOCTATOY
HOCTH Pa3BUTHS IJIALECHTBHI.

[TomuMo Ha3BaHHBIX, TOBbIIEHUE akTUBHOCTH LI[® onpenensiercs npu cie-
JYIOIUX 3a00JIEBaHUSIX M COCTOSHUSX: IMOBBIIIEHHOM MeTaboiu3Me B KOCTHOMU
TKaHU (IIPU 3aKUBJICHUU NIEPEIOMOB); IEPBUYHOM U BTOPUYHOM THIIEpIIapaTHpeo-
3€, 0OCTEOMAJIALINU, TIOYEUHOM paxuTe, 00yCIOBICHHOM BUTaMUH-D-pe3ncTeHTHBIM
PaxUTOM, COYETAIOIINUMCS C BTOPUYHBIM TMIIEPIApPATHPE030M; HUTOMETAIOBUPY C-
HOW MH(EKIUHU y AeTed, BHEIIEYCHOYHOM CEIICUCE, SI3BEHHOM KOJIUTE, peruoHap-
HOM WJIEHUTE, KUIIEUYHBIX OaKTepuaIbHBIX WH(DEKIUIX, THPEOTOKCUKO3E. DTO 00Y-
clioBjeHO TeM, 4To LI[d BrIpabaThiBaeTCs HE TOJIBKO B MEYEHH, HO U B APYTUX OP-
raHax — KOCTSIX, KHIIEYHUKE.

3nauenust ypoBHs aktuBHOCTU LD (moporu ans mpuHATUS KIMHUYECKHUX
pelieHuil) Npu YCTaHOBJIEHUU KJIMHUYECKOTO JIMarH03a MOPAXEHUs! TIEYeHH Mpe/I-
CTaBJeHbl Ha pUCyHKe. Psan uudp npeacraiasieT coOOM MHOXKHUTENH, HA KOTOpHIE
YMHOXaeTCs 3HaUeHHEe BEpXHEro pedepeHTHoro npeaena ais [1[O.

CHIXeHHE aKTHUBHOCTH (PEpMEHTa OTMEYaeTcsl MpU TUIOTUPEO3e, IMHTE,
BBIPOKEHHOW aHEMUH, KBAIMOpKope, runodocdaremMun.
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AJITOPUTM JJIS IPUHATHS KINHUYECKHX PelleHUH NMPU YCTAHOBJICHUH
3THOJIOTUHU MOPAKEHHS MEYEHH M0 3HAYeHUsAM akTuBHOCTH LI D.

Kiaunnueckue JAHHBIC 0 IIOBPC/KACHUEC NMCYCHHU

il

Onpenenenue aktuBHocTH LII® B chIBOpOTKE

Il Il

AxtuBHoCcTh II®P noBbliieHa AxtuBHOCTH LII® He moBBILIEHA

» HHUM IIpeaenoM pedepeHTHOro

JLl

Her noBpexnenus neueHn

B 3 paza o cpaBHeHUIO ¢ BepX-

HUM TIpeACIoOM pedepeHTHOTO
' HHTEpBasa

\ 4

OcTpblii aJTIKOTOJIBHBIN TeMaTUT

WH(peKoHHBI MOHOHYKJIE03
IHuppo3 neyeHu
Octpas xupoBast AUCTPOPUs 11e-

B 5 pa3 no cpaBHEHHUIO C BepX-

\ 4

WHTEpBaJa
geHu
B 10 pa3 mo cpaBHEHUIO C BEpX-
XO0J1eJ0X0INTHA3
# HIM [IPEACIOM PE(CpEHTHOrO > [TocTHEKpOTHYECKUI UPPO3
MHTEpBaJa - P 11pp
B 20 pa3 mo cpaBHEHUIO ¢ BEpX- MertacTasbl B Ie4CHB
# HUM TpeJiesioM pedepeHTHOTO > [lepBryHBIii pak Me4eHH
HWHTEpBaja [lepBuuHBIi OWITHAPHEIN TUPPO3

Pax rooBKY OKEITYOUHOM JKeTe3bI
JlekapcTBEHHBIN renaTuT
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KoctHas mesounas ¢gocdarasa (ocrasa).

Koctnas P npoayuupyercs ocreobnactamu koctu. Y nerer 1P mnoBsI-
nieHa J0 Mepuoja MOJOBOTO co3peBaHusa. PedepeHTHbIe BEIMYMHBI aKTUBHOCTHU
koctHoit  II[d B  CHIBOpOTKE  KpPOBUM  TMPEACTABICHBI B  TabJuIE.

PedepenTHbIC BeJIMYUHBbI aAKTUBHOCTH KOCTHOU LM B chiBOpOTKE.

Bospacr AKTHBHOCTB, EN/51
1 mMecsin 60 — 181
3 rona 60 — 121
10 ner 90 -181
Bspocnsie 10 31 rona 23-55
B3pocnslie crapme 31 roga 16 — 46

YBenuueHne akTUBHOCTH 0011er u koctHo 1M conpoBoKIaeT paxur Jito-
0011 aTHoNIOTHH, O0JIe3Hb [lemkeTa, KOCTHBIE U3BMEHEHUSI, CBA3aHHbIE C TUIIepIapa-
TUPEO030M. BBICTPO pacTeT aKTUBHOCTH (pepMEHTA MPU OCTEOTEHHON CapKOMe, Me-
TacTa3ax paka B KOCTH, MUEJIIOMHOW OOJIe3HU, TUMQPOTpaHyIeMaTo3€ ¢ NOpaKEeHU-
eM koctel. [Ipu jedeHun runokajbliieMud BUTaMUHOM D HE00X0auMo KOHTpO-
JMPOBATh €ro no ypoBHI akTUBHOCTH LI[®D B kpoBu. Hopmanuzanusa aktuBHOCTH
P sBnsieTcst nOKa3aHUEM K ITPEKPALIECHUIO JICYEHHUS.

[Tpu Gonesnu Ilemxkera conepkanue Kanpiusa U GpocdaToB B KpOBH OOBIYHO
B IIpeJiesiax HOPMbI, HO XapaKTEPEeH OYEHb BBICOKMU YPOBEHb akTUBHOCTH LD, B
CBSI3U C YEM CJIEIYET PEryJIsipHO MOHUTOpUPOBaTh ypoBeHb LIPD. brictpoe Hapac
ta"ue ypoBHs [ mMoxkeT yka3blBaTh HA MAJIUTHUA3ALUIO IOPAKEHHOM KOCTH.

OcTteonopo3, B OCHOBE KOTOPOTO JIEKUT MEPBUYHOE YMEHBIIEHUE MAacCChl
MaTpUKCa KOCTHOM TKaHU (MOTEPs KAJIbLUS TPU ATOM BTOPUYHA), COMTPOBOKAACTCS
HOpMaJIbHBIM ypoBHeM oO1iei [1[® B KpOBHU WM HE3HAYUTEIbHBIM €€ MOBBIIICHH-
€M, TIJI0OX0 KOppEIUpyeT ¢ mapaMmeTpamu kocteoopaszoBanus. Oqnako koctHas D
CIIY)KUT YYBCTBUTEIBHBIM MAapKEPOM YCKOPEHHOTO METa0O0JIM3Ma KOCTH BO BpeMsi
MEHOMaY3Hbl.

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

Pegepenmnvie seruuunvr axmusnocmu I'T'T 6 cvleopomke: y Mys#CUUH —
10-70 Eo/n; y srcenupun — 6—45 Eo/n.

B 3nauntensupix koHueHtpauusx I'T'T oOHapykeHa B MeyeHH, MOJKeENTy-
JIOYHOM Kelle3e, MOYKax U MPeICTaTeIbHOM Kene3e (I0ATOMY y MYKYUH aKTHB-
HocTh ['T'T B chIBOpOTKE KpOBU NpUOAN3UTENBHO HAa 50% BBIIIE, YEM Y HKEHIIIUH).

[ToBbimenrie akTuBHOCTU ['T'T B CHIBOPOTKE KPOBU MOKET OBITH 00YCIIOB-
JICHO CIIEAYIOMIMMHU NPUYUHAMH:

®  YCWICHHEM CHHTE3a B pe3yJibTaTe aKkTHUBAIMU (DEPMEHTOB, 0OeCIeUu-
BAaIOILKX ATOT IIPOLIECC, AJTKOTOJIEM U JIEKAPCTBEHHBIMHU IpENapaTamu;
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®  TOBPEXKICHUEM KJIETOYHBIX MEMOpaH IMOj| JEWCTBHEM TOKCHYECKHX
areHToB (B TOM YHUCJE CIUPTA), IPU UIIEMUYECKOM MOBPEXKICHUU U MHDEKIMOH-
HOM NOPAKEHUU NICYEHU;

e  0ocBOOOXIeHHEM (hepMEHTa OT CBS3M C KIETOYHBIMU MEMOpaHaMH B
pe3yJIbTaTe AETEPreHTHOTO JAEHUCTBUS MOBEPXHOCTHO AKTUBHBIX KEITYHBIX KHACIIOT
IIPX BCEX BUJIAX XOJIECTA3A.

N3menenue aktuBHocTH I'T'T B ChIBOpOTKE MMEET OOJIBIIOE TUATHOCTHYE-
CKOE€ 3HAuYeHHE NpH 3a00JIEBAHMSAX MEYEHH M TeNaTOOMIMApHOIO TPAKTa. ITOT
dbepmeHT Oosiee YyBCTBUTEICH K HapyIIeHUsSM B KieTkax mnedenw, dem AJIT,
ACT, II® u 1.1. OTCyTCTBHE MOBBINIEHHOW aKTUBHOCTHU 3TOr0o (epMeHTa Mpu
KOCTHBIX 3a00JieBaHMSIX TO03BOJsIET MuddepeHunpoBaTh UCTOYHUK MOBBIIICHUS
1.

Ocob6enno uyBctBuTenbHa ['T'T K BIMSHUIO HA MEYEHb JJIUTEIBHOTO I0-
TpeOJieHUs ajakorois. Y JuIl, 370YyNOTpeOstomux ankoroyieM, ypoBeub ['TT B
CBIBOPOTKE KOPPEIUPYET C KOJIMYECTBOM IPUHUMAEMOIO aJIKOTOJisA. TecTt oco-
OEHHO IIEHEH JJIs1 KOHTPOJIA JIeueHUs ankoroiusMma. [Ipekpaienue npuema anko-
roJisi CHWXKAaeT aKTHUBHOCTh (epMeHTa mpuOimsutensHo Ha 50% B Teuenue 10
JTHEMH.

Onpenenenne aktuBHOCTH ['T'T ucnons3yercs i yCcTaHOBIEHUS TeNaTo-
TOKCUYHOCTH U MOJOXUTENBHO B 90% ciyudaeB 3a0osneBanuii neueHu. B 605b-
IIMHCTBE CIy4aeB y TaKuX OOJBHBIX B KPOBHU HAOJIOAETCS MOBBIIICHUE aKTUBHO-
ctu Tpancamunas u ['TT. M3onupoBanHoe noBeiienre aktuBHOCTH ['T'T Habr0-
naioT y 6-20% mnanueHToB ¢ maToJioTuel renatoOuanapHoi cuctemsl. [loBbinie-
Hue aktuBHocTu ['T'T Gosnee uem B 3 pa3 BRI3BIBAIOT AHTUKOHBYJIbCAHTHBIE TpeE-
naparsl, )KHpOBasi TUCTPO(]Hs MEUeHU U cep/ieuHas HeJJOCTaTOYHOCTb.

IIpu octpeix rematurax akTuBHOCTH I'T'T moBbIIaeTcs paHblle, 4YeM ak-
tuBHOCTh ACT u AJIT. Ha BeicoTe 3a60neBanus aktuBHOCTh ['TT HIKe (MOBBI-
meHa B 2—5 pa3), yeM aktuBHOCTh ACT u AJIT, u HOpManu3yetcs MeIJICHHEE.
DTO NMO3BOJISIET UCNIONIB30BaTh [ 1T Ipu KOHTpPOJIE 32 BBI3IOPOBICHUEM MTALIMEHTA.

Haubonee Bricokyro aktuBHOCTh I'TT (B 5-30 pa3 Bbime pedepeHTHOrO
MHTEpBaja) HaOMI0al0T MpHU BHYTPU- U BHENMEYEHOUHOM XxoJiecTaze. Heckonbko
MEHBIIINE 3HAUYCHUSI aKTUBHOCTU (DEPMEHTA PETUCTPUPYIOT MPU MEPBUYHBIX OITY-
XOJISIX TIEYEHU U MeTacTa3ax B MeYeHb. [Ipy 3710KaYeCTBEHHBIX OMYXOJSAX APYron
JIOKAJIN3alMU TTOCTENEHHOE yBelnYeHne akTUBHOCTU I T'T yka3piBaeT Ha Hamuue
MeTacTa3oB B nedeHb. AKTUBHOCTHh [ T'T MoxkeT ObITh MCTONIb30BaHA B KaueCTBE
MapKepa paka MOIKEITYIOYHOW M MPEACTATEIbHOW KEJIEe3bl, TAK KaK OTPAXKAET
PEMHUCCHUU U PELLUIUBBI.

Heo6xomumo eme pa3 3ametuth, uto I'T'T MHOrO3HaYHA B AUMArHOCTHYE-
CKOM OoTHOLIEeHUH. [10 KpaliHEN Mepe NATh MPOLECCOB MOBBILIAIOT €€ AKTUBHOCTb:
LHUTOJIN3, XOJECTa3, MHTOKCUKAIMS aJKOT0JIEM, OMYyXOJEBOU POCT B MEUEHHU, JIE-
KapCTBEHHAs] MHTOKCUKalLWs. Takas 3THOJOTHYECKAs Pa3HOPOJHOCTh MEXaHM3-
MoB moBbilieHust I'T'T TpeOyer odeHb TIHIATEIBLHON OIIEHKH MPUYUH rurepdep-
MeHTemuu. OO0HapykeHue BbICOKON akTUBHOCTU I'TT 3acTtaBisieT uckaTh MpU4H-
HY 3TOr0 NOBBIIIEHU. KaKk «0TCEMBAaIOIMIN» TECT U METOJ KOHTPOJIS 32 TEYEHUEM
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M3BECTHOTO MATOJIOTHYECKOTO mporiecca, uccneaopanue ['TT OykBaibHO HE3aMme-
HUMO I10 KJIMHUYECKOMY 3HAYCHHIO.

XosauHacrepasza (X9).

Pegepenmnvie senuuunvt axmusnocmu X3 6 cwvigopomrke: 3600-12900
Eo/n.

B TkaHsX 4enoBeKa BCTPEYAKOTCS JBa PA3NMYHBIX (DEPMEHTA 3TOr0 TUHA!
AUETUIXOJIMHACTEepa3a (MCTUHHAs X3), KOTOpasi MPEUMYIIECTBEHHO HaXOIUTCA B
HEPBHOM TKAaHM, CKEJIETHBIX MBIIIIAX, IPUTPOLUTAX; U CHIBOPOTOUYHAS, WU TICEB-
10-X3, KOTOpasi HIMPOKO PaclpoCTpaHEeHa, MPUCYTCTBYET B MEUYEHH, MOJKEIy-
JIOYHOM KeJe3€, CEKPETUPYETCS IEYEHBIO B KPOBb.

OmnpeneneHrne akKTUBHOCTH XD B CBHIBOPOTKE MPEACTABISAET HAUOOIBIIMIMA
KJIMHUYECKUA HMHTEpPEeC JUIsl JTUAarHOCTHKU OTpaBiieHuil QochopopraHudecKuMu
OTPABJISIIOIIMMH BEIIECTBAMHU U MHCEKTUIIMAAMU, a TAK)KE KAaK IMOKa3aTeNlb COCTO-
SHUST OCIKOBO-CUHTETUYECKOU (yHKIMU nedeHu. OTpaiienus ¢pochopopranuye-
CKMMH BEIIECTBAMU M MHCEKTHUIIMAAMU COMPOBOXKIAIOTCS BBIPAKEHHBIM CHIKE-
HUEM aKTUBHOCTH XO.

AKTHUBHOCTh XD HamboJiee PE3KO CHIDKACTCS MPH TAKEIBIX XPOHUUECKUX
3a00J1€BaHUsX M€YEHU, OCOOCHHO MPHU HUPPO3e. 3HAYUTEIHHOE CHUKCHUE aKTHB-
HocT X3 HaOII0aeTCsl MPU PaCHPOCTPAHEHHBIX OJIACTOMATO3HBIX MOPAKEHUSX
neyeHu. B HaYaIbHBIX CTaAUSAX OOTYPAllMOHHOM JKEJITYXU CHIKCHUE aKTUBHOCTH
X3 BcTpeyaercs 0YEHb PENKO.

SApKuM TPOSIBICHUEM CHUKEHHSI OEJTKOBO-CUHTETUYECKOW (DYHKIIMM Teue-
HU y MAIlUEHTOB C BUPYCHBIM T'€NaTUTOM MPU PA3BUTHUU OCTPOU MEUCHOYHOU He-
JOCTAaTOYHOCTU CIY’KUT PE3KOE CHUKEHHWE aKTUBHOCTH X3, MPU ATOM CTENEHb
CHUKEHUSI aKTUBHOCTH XD 0OpaTHO MPOIMOPIMOHANIbHA TSHXKECTU TEUEeHUS 3a00-
neBanus. Hanbosnee HU3KKE TTOKa3aTeNId OTMEUAIOTCS Y MAIMEHTOB 32 HECKOJIBKO
JTHEW 70 pa3BUTHUA MEUYEHOYHON KOMbI. OIHAKO JJIMTENIbHBIA MEPUOJ MOTypacha-
na ceiBopoTouHorM X3 (7—10 nHeil) cHUXkaeT ee BO3MOXKHOCTH B JIMATHOCTHKE
OCTpOIl NEYUEHOYHOU HEJOCTATOYHOCTH.

IIpu UM pe3koe najgeHrne akTUBHOCTH X OTMEYAETCAd K KOHILY MEPBBIX
CYTOK 3a00JieBaHUSI U OOYCIIOBJIEHO IIIOKOM, KOTOPBIM MPUBOAUT K TSHKEIIOMY T10-
BPEXKCHUIO TICYCHHU.

B nocneanee Bpems ucciaenoBanue 3Toro (hepMeHTa LMpoOKO UCTIOIb3YETCS
JUTSl KOHTPOJIS 32 MPUMEHEHHUEM PEJIaKCaHTOB B XUpypruyeckoil npaktuke. Kypa-
pernoaoOHbIe BelecTBa (AUTWINH, CYKIIMHWIXOJIUH), IPUMEHIEMbIE B XUPYPTUU
JUIs pacciabJieHusi MBI, OOBIYHO OBICTPO pa3pylIaroTcs. TspKenble MOocei-
CTBUSI IPUMEHEHHUS ITUX CPEJICTB (IJIUTEILHOE alHOD, XOJUHEPTHYECKHUM IIOK)
BO3MOXHBI KaK MPHU MPUOOPETEHHOM HefocTatke X (dYaiie mpu XPOHHYECKHX
3a00J1€BaHUSAX TICUCHH ), TAK U TIPH BPOKICHHOM (PEPMEHTHOM JeeKTe.

[Ipu HedpoTHUECKOM CHHIpPOME HAOJIOMAETCS TOBBINICHUE AKTUBHOCTHU
XD. DT0 CBs3aHO C YBEJIWYEHUEM CHHTE3a aIbOYMUHOB TIEYCHBIO M3-3a OBICTPOI
MOTEPU MEIKOUCTIEPCHOM (Ppakiiy OETKOB ¢ MOYOH.
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[ToBbrmierre XD HAOMIOMACTCS TAK)Ke MHOTIA MPU OKUPEHUH U DKCCYIa-
TUBHOM 3HTeponaTuu. HeOobilioe MoBbIIIEHUE aKTUBHOCTH X MHOTJA OTMEYa-
€TCs IIPU apTepUaIbHON TMIIepTEH3UU, CaxapHOM JnadeTe, AeNpPecCUBHBIX HEBPO-
3aX, TPEBOI'e, MAHUAKAJIIbHO-AEIIPECCUBHOM IICUXO03€.

AJbda-amuiaza B CHIBOPOTKE U MOYe.

Peghepenmnvie eenuuunvr akmuenocmu a-amunasvl: 6 coieopomre: 10—100
Eo/n; 6 moue — 30—640 Eo/n.

HaunbOonee Ooratel o-aMHIa30i MOJKETYJOYHAS] M CIIOHHBIE >KEJIE3Bl.
[Ina3ma KpoBH 4YeIOBEKA COAECPKUT (i-aMHJIA3bl JIBYX THIIOB: IMAHKPEATHYECKYIO
(PTum), BeIpabaThiBaeMyto MOJKENTYIOYHOM JKeJIe30, U CIIOHHYIO (S-THM), mpo-
OYLHPYEMYIO CIIFOHHBIMU JKEJI€3aMH.

B ¢usnonornyeckux ycloBUSX aMuiaza ChHIBOPOTKH KPOBH COCTOUT Ha
40% w3 mankpeatnueckoil amuinassl U Ha 60% W3 CIFOHHON aMUJIa3bl.

OrnpeneneHne akTUBHOCTH (i-aMUJIa3bl UMEET BaXKHOE 3HAYECHHE B JUATHO-
CTUKE 3a00JIeBaHUN MOKEITYAOYHOU keie3bl. [loBblllIeHWE aKTUBHOCTH O-
aMuiIa3bl B CHIBOPOTKE KPOBHU B 2 U 0oJiee pa3 IOHKHO PACIEHUBATHCS KaK CUMII-
TOM MOPaXEHUS TOJKETYOUHON kene3bl. Hebonbinas runepamMuiazeMusi gaet
OCHOBAHME 3aIl0J03PUTh MATOJOTHIO MOJKETYTOYHON JKEJIE3bl, HO MOYKET MHOI' /1A
Ha0I0AaThCS NpH 3a00JEBaHUAX APYTUX OPTraHOB.

C mouoil BBIJICISICTCS B OCHOBHOM P-amuiiaza, 4To SIBISCTCA OJHON H3
NpUYHH OOJbIIe MHPOPMATUBHOCTH O (PYHKIMOHAIBHOM COCTOSTHUU IMOKEINy-
JIOYHOU KeJe3bl ypOaMMIIa3bl, YEM aMHJIa3bl CBIBOPOTKH KPOBH. 65% aMHIIa3HON
AKTUBHOCTHU MOYM OOYCIIOBJIEHO AHKPEATUYECKON aMuiIa30i. DTUM OOBsICHAETCS
TO 00CTOSATENBCTBO, YTO MPU OCTPOM MAHKPEATUTE UMEHHO OHA YBEJIIMYMBAETCS B
ceIBOpoTKe (110 89%) 1 ocobeHHo B Moue (110 92%), 6e3 n3mMeHeHusl Imoka3aresen
aMUJIa3bl CIFOHHBIX KEJE3.

IIpu ocTpom maHKpeaTUTE aKTUBHOCTh aMUJIa3bl KPOBU U MOYM YBEIUYUBA-
ercsis B 10-30 pa3. T'umepamunazemusi HacTymaeT B Hayaine 3a00JeBaHUS
(yxe uepe3 4—6 4), nocTuraeT Makcumyma depe3 12-24 4, 3atem OBICTPO CHUXKa-
€TCSl M TIPUXOJUT K HOpME Ha 2—6-i eHb. YPOBEHb MOBBIIICHUS CHIBOPOTOYHOM
aMuJIa3bl HE KOPPEIUPYET C TSHKECThIO MaHKPEATHUTA.

AKTHUBHOCTh aMHJIa3bl B MOUY€ (MCIOJIb3YETCs] CyTOUHAs MOYa UM pa3oBast
MOPIMST MOYHM) HAaYMHAET MOBBIMIATHCS depe3 6—10 4 1mocsiae ocTporo mpuUcTyma
NaHKpeaTUTa M BO3BpaIllaeTcsl K HopMe yepe3 3 cyT. B HeKoTophIX ciiydasx ypo-
BEHb aMMJIa3bl B MOYE MMEET JIB€ BOJIHBI MOBBIIIEHUS B TeueHue 3 cyT. ['unepa-
MUJIa3ypusl IPU OCTPOM U OOOCTPEHUH XPOHUYECKOTO MaHKpeaTUTa perucTpupy-
ercst y 50% maruentoB uepe3 8—12 4, y 25% — uepe3 12-18 4, y 66,6% — depe3
18-24 4,y 75% — uepe3 24-36 4, y 100% — uepe3 3648 un 'y 62,5% — uepe3 48-
72 4. JlnarHocTHYecKass 4YyBCTBUTEILHOCTh OMpPEICICHUSI aMIIa3bl B CHIBOPOTKE
JUTSL OCTPOTO MaHKpeaTuTa coctapisieT 95%, cnemmuduanocts — 88%.

OcTpble MaHKpeaTUThl MOTYT MPOTEKATh 0€3 MOBBINICHUS] aKTUBHOCTH aMU-
7a3bl (B YaCTHOCTH, MPU MaHKpeOoHEeKkpo3e). bonee TouHyro MHpOpMauio momy-
YaroT NP MCCIIEIOBAaHUH aKTUBHOCTH aMUIa3bl B CyTOYHOM 00bemMe MouH. Bax-
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HOE, a B psiJie CIIy4YaeB U pelaroliee 3HaueHNe /ISl Paclio3HaBaHUSI PELUJAUBHDY-
foreil popMBl OCTPOro MaHKpEaTUTa UMEET MOBTOPHOE MOBBINICHHUE aKTHBHOCTH
aMmIa3bl KPOBH M MOYH BO BpEMs MOBTOPSIOIIUXCS PEIUIUBOB OOJEBOTO CHH-
apoma. J[aHHBIM TIpPU3HAK MUMEET MCKIIOYUTEIIFHO Ba)XKHOE 3HAYCHHUE ISl PACIio-
3HaBaHMS JIETKHX (OPM PEIUANBUPYIONIETO OCTPOTO MaHkpeatuTa. [loaTomy
ClIeyeT emie pa3 MOTYCPKHYTh HEOOXOAMMOCTh TMOBTOPHBIX HCCIICIOBAaHUHN aK-
TUBHOCTH O-aMHJIa3bl MOYM Ha TMPOTSHKCHHWH TEPBbIX 2 CyT 3abosieBanus. [lpu
pa3M4YHBIX (OpPMAx OCTPOro MaHKPEaTHUTa TUHAMHKA TOBBIMICHUS (.-aMUJIa3bl B
KPOBH M MOYE€ HOCHT Pa3lIMYHBIA XapakTep. Tak, i OTEYHOTO MaHKpeaTuTa Xa-
paKkTepHa KpaTKOBPEMEHHAs amuiazeMus Ha 1-e-3-u CyTku 3a00ieBaHUs; IS
MaHKPEOHEKPO3a — BBICOKAS W JJIUTENIbHAS aMUJIa3eMHsl WA, HA000pOT, KPaTKo-
BpEMEHHasl TunepaMusa3eMus Ha 3-i CyTKH 3a00JIeBaHUA.

BrlsiBiieHue TrnepaMuiIa3eMiH | TUIIEPAMUIIA3yPHUU SIBJIICTCS BaXKHBIM, HO
He creru(UUHBIM MapKepoOM OCTPOTO MaHKPEaTHTa; KPOME TOTO, MOBHIIICHUE €
aAKTUBHOCTH MOXET OBITh KpaTKOBpeMeHHBIM. [l Ooinbineld nHGOpMaTHBHOCTH
MOJYYECHHBIX PE3YJIbTaTOB MCCIIEIOBAHUS MTOJIE3HO COYETATh ONPENIEICHNE aKTUB-
HOCTH aMHJIa3bl KPOBM U MOYM C MApaUICIbHBIM OIpEIeICHUeM KOHIICHTPAIIUH
KpeaTHHUHA B MOY€ U CHIBOPOTKE KpOBU. Ha OCHOBAaHWU ATHUX NaHHBIX PACCUUTHI-
BAeTCS MHAEKC aMUIJIa30-KPEaTHHHHOBOTO KIMpEHca 1o Gopmyiie:

AM X KpC

KpM x AC x 100,

rae AM — amunaza moun; AC — amunasa ceiBOpoTkr; KpM — kpeatnHuH B
Moue; KpC — kpeaTHHHH B CBIBOPOTKE.

B HOopme amMmia3zo-KpeaTHHUHOBBIM MHIEKC HE BBINIE 3, MPEBBIIICHUE CUU-
TAaeTCs NMPU3HAKOM MaHKpeaTuTa. [Ipu OoCcTpoM MaHKpeaTuTe YpOBEHb aMHJIA3bl
CBIBOPOTKH M TOKa3aTellb aMUJIa30-KPEaTHHUHOBOTO KJIIMPEHCA OOBIYHO TOBBIIIIC-
HBI 32 CUET MOJABJICHUS MTOYCYHOT0 MEXaHM3Ma KaHaJIbIIEBOM peadcopOIuu amMmu-
na3bl. [Ipu 3a001eBaHMAX, TPOTEKAIOIIMX 10T MACKOM MAaHKPEATHTa, COICPIKAHHE
aMmiIa3bl CHIBOPOTKM MOXKET YBEJIMYMBATBHCA, HO TOKa3aTellb aMMJIa30-
KPEaTUHUHOBOT'O KJIIMPEHCA OCTAETCS HOPMAJIbHBIM, TaK KaK OTCYTCTBYET KaHAIb-
1eBbIi AedekT. s 3Toro ucciaeaoBaHus OYeHb BAXKHO ITPOBOAUTH B3ITHE KPOBHU
Y MOYH B OJTHO U TO K€ BPEMSI.

[Ipu XpOHMYECKOM MAHKPEATUTE aKTUBHOCTH AMUJIA3bl B KPOBU U MOYE TO-
Beimaercst (y 1088 m y 21-70% mnanuMeHTOB COOTBETCTBEHHO) B MEPHUO]
o0ocTpeHust TIporiecca U NPy BO3ZHUKHOBEHUH TMPEMATCTBUN K OTTOKY MaHKpeaTH-
YECKOro coka (BOCHaJICeHHE, OTEeK TOJIOBKU MOKeyaouHon xkene3bl u CJllaBie-
HUE MPOTOKOB, PYOIIOBBIA CTEHO3 COCOYKA JABEHAAATUIEPCTHON KHUIIKUA U JP.).
IIpu ckiepoTuueckoir (GopMme MaHKpeaTuTa TUIIEPAMIIIA3eMUsl OIpeaeseTCs
TaK)K€ CTETICHBIO HAPYIICHUS MPOXOAMMOCTH ITPOTOKOB M (DYHKIIMOHAJILHOM CIIO-
COOHOCTBIO OCTaBIICHCS YacTH *keie3bl. [Ipn XpoHndeckux naHkpeatuTax ¢ Gpuo-
PO3HBIMH U3MEHEHUSIMU TOKEITyT0YHON >Kee3bl 000CTpeHUs, HEPENKO BBIPaA-
KEHHBIC M PACHPOCTPAHCHHBIC, COIMPOBOXKIAIOTCS CPABHHUTEIBHO HEOOJBIINM
MOAbEMOM AaKTUBHOCTH aMujiasbl. BcemencTBue HapymeHus (QyHKIIMOHATBHON
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CHOCOOHOCTH MOJKEITYAOYHON MOJKETYJOYHOM KeJe3bl TMIepaMuia3eMus He-
PEAKO MOXKET OTCYTCTBOBaTh MPH OCTPOM THOMHOM MaHKpeatute (Mpu OOIIMp-
HBIX «TOTAJbHBIX» HEKPO3aX MOHKEITyI0YHOM JKeJIe3bl).

IIpu pake MoKETyIOYHOM JKEJIe3bl YPOBEHb amMuia3bl B KPOBH U MOYE B
OJIHMX CJIy4asX MOBBIIIAETCS; B APYTUX KE CIydassXx MOKET OCTaBaThCA HOPMAJIb-
HBIM U JaX€ TIOHMKAThCA.

OneHka pe3yJbTaTOB UCCIIEIOBAHUS AKTUBHOCTH aMHJIa3bl B KDOBU U MOYE
3aTpyJHEHa TeM, 4TO (DEPMEHT COAEPXKUTCS B CIIIOHHBIX JKelle3aX, TOJICTOM KHIII-
K€, CKEJETHBIX MBIIIIAaX, MOYKaxX, JETKUX, SUYHUKAX, MATOYHBIX TpyOax, mpe.-
cTaTesnbHOU kene3e. [lo3ToMy ypoBEeHb aMuiia3bl MOXKET OBITh IMOBBILIEH MpU
MHOTHMX 3a00JIEBAHMSX, UMEIOIIUX CXOJHYI0 KapTHHY C OCTPBIM IMAHKPEATUTOM:
OCTpPOM arfmeHANIINTe, IEPUTOHNUTE, Tep(HOPATUBHON SI3BE KENIyAKa U JIBEHAIIa-
TUIIEPCTHOM KHILKH, KHIIEYHON HEMPOXOAUMOCTH, XOJEIUCTUTE, TPOMOO3€ OpBbI-
’KEEUHBIX COCYOB, a TaKXKe IpU (peoXxpoMoLuTOME, TUA0ETUIECKOM allu03€, M0-
Clie olepalyid MO MOBOJXY ITOPOKOB CEPALA, MOCIE PE3EKUUHU IIEYEHHU, MpUeMa
0OJBIIMX J03 ATAHOJA, YHNOTPEOJIEHUS MpenapaToB ONHUs, CyIb(paHUIAMUJIOB,
Mop(urHa, THA30BbIX JAUYPETUKOB, NEPOPAJIbHBIX KOHTpalenTuBoB. lloBbliieHue
aMWJIa3HOM aKTMBHOCTH IPH 3TUX 3a00JIeBaHUSIX OOYCIIOBJIEHO pa3HbIMU IpUYU-
HaMH U HOCHUT B OOJIBIIIMHCTBE CIIy4yaeB PEaKTUBHBIN XapakTep. BenenctBue 3Ha-
YUTEJBHBIX 3aI1aCOB aMUJIa3bl B allMHAPHBIX KJIETKax J000€ HapylIeHHE UX Iie-
JIOCTHOCTU WJIM MaJieilliee 3aTpyAHEHUE OTTOKA CEKpEeTa MOKEyI0YHOM Keme-
3bl MOXKET IMPUBECTH K 3HAYUTEILHOMY MOIAIaHUI0 AaMUIIAa3bl B KPOBb. Y OOJIBHBIX
MEPUTOHUTOM YBEJIMYEHUE aMUJIA3HOM aKTUBHOCTH MOXKET HaOJII0JaThCs B pe-
3yJbTaTe pa3BUTUA oOOpasyromux amuiaszy Oaktepuil. OOBIYHO AaKTUBHOCTh
O-aMMJIa3bl IPU MEPEUUCICHHBIX 3a00JIEBAHMIX MOBBIIIAETCS B KPOBHU B 3—5 pas.

CHMI)XEeHHE aKTUBHOCTHU O-aMUJIa3bl B KPOBU MOXET OBITh OOHAPYKEHO MPHU
TUPEOTOKCUKO3€, M, HEKpO3€ MOIKENyIOUHOM KEIIE3bI.

ITankpeaTuyeckas a-amujiasa.

Pegepenmnvie 6enuuunvt axmusHocmu nNAHKpeamMuyeckou O-AMUNA3bL:
coigopomka: 30-55% om obwel amunazvl 6 cvieopomre (8 cpeonem 43%)
unu 13-53 Eo/n; moua: 60—70% om obweli amunazvl 8 moue (6 cpeonem 65%).

OcHoBHas IIEHHOCTh OMpe/IeTIeHUsI P-Tumna o-aMua3bl 3aKII0YaeTCs B TOM,
YTO YBEIMYCHHUE €€ aKTUBHOCTH BBICOKOCIICIIM(PUIHO I 3a00JICBaHUMN TIOJKe-
JTyMOYHOMU ene3bl. [laHkpeaTnueckas o-amMuiia3a MOBBIIIASTCS TPH OCTPOM TaH-
KpeaTuTe. AKTUBHOCTh OOIIIEH aMHJIa3bl B 3TOM CIIyYae IMOBBIIIICHA 3a CUCT MaH-
KpeaTtudyeckol (ppakiuu. Juarnoctuyeckas 4yBCTBUTEIBHOCTb MaHKPEATUUECKOM
dpakyuyu ammiIassl B CHIBOPOTKE KPOBH JUISI OCTPOTO IMAHKPEATHTa COCTaBIISCT
92%, cnenuduanocts — 85%.

Omnpenenenre akTUBHOCTH MAHKPEATHIECKOW (hpakimy aMuia3bl 0COOCHHO
BXHO TPH XPOHHYECKOM TMaHKpPEAaTUTE y MAIMEHTOB C HOPMAJbHBIM YPOBHEM
oO1meit amuiaspl. Y TAIMEHTOB ¢ XPOHUYECKUM MMAHKPEATUTOM MaHKpeaTHIecKas
amuiaza cocrabiser 75-80% oOmielt ammnassl kKpoBu. [loBhillieHNEe MaHKpeaTu-
YECKOM aMuJjIa3bl YKa3bIBAET HA aTaKy XPOHUYECKOTO MTaHKPEATUTa, a CHUKCHUE —
Ha DK30KPHHHYIO HEJIOCTATOYHOCTH MOJHKEITY0YHOM KeJie3bl TIpu aTpoduu aru-

54



HapHOM TKaHU ¥ pUOpO3€ OpraHa y MalurueHTOB, JIIUTEIbHO CTPAJAIOIIUX JaHHBIM
3a00JIeBaHUEM.

AXTUBHOCTbH MAHKPEATUYECKOU (i-aMUJIa3bl IIOMUMO JUATHOCTUKH OCTPOTO
MaHKpeaTHTa OMPEACIIOT TaKkKe MOCie ONepaluy Ha opraHax OpIONIHOM Moio-
CTH C LIETbI0 PaHHEH JUArHOCTUKHU Pa3BUTHUS OCI0KHEHUS — MOCICONepalliOHHO-
ro
nankpeaTura. [laHkpeaTnueckas o-amuia3a B MOYE IOBBIIIACTCS MPHU OCTPOM
MaHKpeaTuTe, MPUYEM COCTABISIET OCHOBHYIO YacTh OOIIeH amMuiasbl, Tak Kak
BBIBOJIUTCSI C MOYOH JIy4Ille, UeM CIIOHHAs (ppakius.

AKTHUBHOCThH MaHKpEATHUYECKOW (PpaKIMKM amMuiias3bl, B OTIMYME OT OOIIEH,
HE TOBBIIIACTCS MPU MAPOTUTE, TUAOETUYECKOM KETOALUI03€, paKe JIETKOT0, OCT-
PBIX THHEKOJIOTUYECKUX 3a00JeBaHUsIX. BMecTe ¢ TeM, TeCT MOKET OBbITh JIOXKHO-
MOJIOKUTEIBHBIM TIPU APYTUX HETIAHKPEATHIECKUX 3a00JICBAHUSX.

Jlumas3sa.

Pegepenmuvie senuuunvt axmuenocmu auna3zvl 6 cvigopomie. 0—190 Eo/x.
Omnpenenenre akTUBHOCTH JIUTIA3bl B KPOBU CIY>KUT HanOoliee MHPOPMATUBHBIM
KPUTEPUEM JIMATHOCTUKU OCTPOrO MaHKpeaTuTa. B oTnuume oT o-aMuiiasbl, ak-
TUBHOCTh  JIMMAa3bl HE  MOBBIIMIAETCA NPU  HAPOTUTE, BHEMATOYHOU
o6epemeHHoCcTH, anneHauImTe. ComepaHue JIUMa3bl YBEIUUUBACTCA U CHUYKACTCS
MapasuiesibHO MOBBIIIEHUI0 U CHUXEHUIO aKTUBHOCTH aMuUjasbl, HO HOpMalu3a-
Ul €€ YpOBHSI MPOUCXOJIUT MO3KE HOPMAIU3AIMU aMuiia3bl. MIHOTIIAa ypOBEHb
JIUTa3bl B KPOBU TOBBIIIAECTCS PaHbIIE, YEM YBEJIMYMBACTCS aKTUBHOCTh aMuUJia-
3bl, U OCTAETCS MOBBIIICHHBIM JIJTUTETLHOE BPEMSI.

IIpu ocTpoM maHKpeaTUTe aKTUBHOCTH JIMMA3bl B KPOBHU YBEJIUUYUBACTCS B
TE€UEHHUE HECKOJIbKUX YaCOB IMOCJE€ OCTPOro MPHUCTYMa, AOCTUras MakCUMyMma 4e-
pe3 12-24 g (yBenmuuuBaetrcs a0 200 pa3), U ocTaeTcs IMOBBIIICHHOW B TEUCHHUE
10-12 nueii. [Iporno3 3a0osieBaHuUs TUIOXOM, €CIM YPOBEHbB JIUIA3bl B KPOBU I10-
BhImraercst B 10 u 6osee pa3 v He CHIKAETCA /10 3-KpaTHOTO MPEBBINICHUS HOPMBI
B T€UCHUE OJMKaWIINX HECKOJbKUX JHEH. /[narHocTuueckas 4yBCTBUTEIbHOCTh
JIUIIa3bl B CBIBOPOTKE KPOBU ISl OCTPOrO MaHKpeaTuTa coctaBisieT 86%, cnenu-
¢uyuHoCcTh — 99%. OnHOBpEMEHHOE OIpEJeICHHEe YPOBHS O-aMuia3bl (KpOBb U
MOYa) U JIUTAa3bl — OCHOBA JUArHOCTUKH OCTPOTro NmaHkpeatuta. [loBeienne 00o-
UX WK OJHOTO U3 (PepMEHTOB BbIsABIAETCS Y 98% OONBHBIX C OCTPHIM MaHKpEa-
TUTOM. [Ipu 3-KpaTHOM MOBBIIICHUH aKTUBHOCTH JIMIA3bl B CHIBOPOTKE KPOBU J1-
arHOCTUYECKasi YyBCTBUTEIHHOCTh TECTA B OTHOIICHUH OCTPOTO MaHKpeaTuTa co-
craBisgeT 100%, cnenudpuanocts — 99%, B TO BpeMsi Kak aHAJIOTUYHBIE U3MEHE-
HUSL aKTUBHOCTH aMuja3bl MMEIT YyBCTBUTEIBHOCTH 72%, crneuuuuHoCcTh —
99%.

AKTHBHOCTH JIUTIA3bl CHIBOPOTKH KPOBH 00JIAJa€T BHICOKON UYyBCTBUTEIb-
HOCTHIO B OTHOILIEHHH JIMATHOCTUKU OCTPOTO aJIKOTOJILHOTO MaHKpeaTuTa, B TO
BpeMsl Kak JUIsl TAIMEHTOB C 3aKYMOPKOM J>KETYEBBIBOISAIIMX IMyTEH, OOIBIIOTO
yOJICHAJIBHOTO COCOYKAa M MAHKPEATHYECKUX IMPOTOKOB XAPAKTEPEH BBICOKUI
YpOBEHb aMuiia3bl. B CBSI3U ¢ 3TUM ISl YCTAaHOBJIEHHUS STHUOJOTUH OCTPOTO
MaKpeaTuTa WHOTAA OMPESISIOT JIMIMA30-aMIIa30BbId KOA(GUIIUEHT: OTHOIIIE-
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HHE€ aKTUBHOCTH JIMIA3bl K aKTUBHOCTH aMWJIa3bl B CBIBOPOTKE KpOBH. Bennunna
JIUNa30-aMuIa3oBoro kodgduiuenta Beime 2,0 MO3BOJISAET JUArHOCTUPOBATH
OCTpPBIN AJIKOTOJIbHBIN MMaHKPEATUT (4yBCTBUTEIBHOCTh — 91%, cenupuyHoCcTh —
76%). Tonbko y MallMEHTOB C OCTPHIM AJIKOTOJbHBIM MAHKPEATUTOM KO3(PPUIu-
€HT MOXeT ObITh BbIILIE 5,0.

IloBbIIIEHNE AKTUBHOCTH JIMIIA3bl B KPOBH MOXKET UMETb MECTO NpPU HH-
(apKTe KUIIKU, IEPUTOHUTE, )KETUHON Kosnke. OTMEUEHO MOBBIIIEHUE AKTUBHO-
CTH JIMIA3bl B KPOBU IIPU Pa3pyLICHUN >KMPOBOW TKAHM — KOCTHBIX IE€peIomax,
PAHEHMSIX MATKUX TKaHEH, IIOCIJIE ONEPALNi, IPU PAKE MOJIOYHOM KEIE3bI.

Kpearnnkuna3sa (KK) o0mas.

Pegepenmnvie senuuunvt akmuenocmu ooweti KK 6 coleéopomke: myaxcuu-
not — 39-308 Eo/n, orcenwunvr —26-192 Eo/n.

Haubonbiiee 1uarHocTH4eCKOe 3HaU€HUE UMEIOT ClleAyrolue n3ohepmMeH-
Tl KK: KK-MM (Mmbimieunsiit), KK-MB (cepaeunsiit), KK-BB (mo3rosoii). Ilo-
BhIieHre akTUBHOCTH KK B chIBOpOTKE KpoBM HaOIrOAaeTCs M3-3a BbIxona dep-
MEHTA U3 KJIETOK MPH UX MMOBPEKICHUH.

Onpenenenue aktuBHOCTH KK MCMONB3yIOT 1151 BBISIBIEHUS. 1 MOHUTOPUH-
ra HUTOJUTUYECKOTO0 CUHApPOMA IMpHU 3a00JEBaHUSIX MHOKAap/la U CKEJIETHON MYy-
ckynatypsl. [Ipu UM nocrynnenue KK u3 cepieunol MbIIIIBI B CBIBOPOTKY OIle-
pexaer npyrue GepMeHTbl, Mo3ToMy ompeaesenne aktuBHocTH KK mmpoko uc-
MOJB30BAIOCH sl paHHed auarHocTuku WM. VYpenmuenne aktuBHOCcTM KK
HaxomAT y 95 — 99% naumentoB ¢ UM. KK noBbiaercs yxe uepe3 2—4 4 mocne
OCTPOro MPHUCTYIA, JHOCTUrasg MakCHUMyMa 4epe3 24-36 4, U NpeBBIIAET HOP-
MaJibHbIE Benn4yuHbl B 5—20 pa3. CneayeT nmoguepkHyTh, YTo ypoBeHb KK cpas-
HUTEJIBHO OBICTPO BO3Bpalaercs K HopMme (Ha 3-1i—6-i nenn). [loaromy B cioyua-
ax, korga onpenenenne KK He ObUIo BBIMOTHEHO B ATOT MEPUOJ MTOCIE PA3BUTHS
uH(papKTa, TPYJAHO PACCUYUTHIBATH HA MIOMOIIL JJAHHOTO MOKa3aTeNsl B IMArHOCTH-
ke. B To ke Bpemst umenHo ObictpoTta nuHamuku KK nemaer onpenenenue storo
dbepmenTa 0COOCHHO IIEHHBIM ISl pacrio3HaBaHUS MTOBTOPHBIX WH(APKTOB, KOTO-
phI€, HE J1aBasi YETKUX IEKTPOKAPAHOTPAPUIECKUX U3MEHEHUI, MOT'YT BbI3bIBATh
NOBTOPHBIN noabeM akTUBHOCTU KK (11 BBIABICHUSI UX PEKOMEHAYETCS MpOBeE-
JICHWE TOBTOPHBIX PETYJAPHBIX HccienoBanuii). Mccnenopanue aktuBHOocTH KK
CYIIECTBEHHO Ba)XHO MPHU aTUNMUYHOM TeueHun MM U OTCyTCTBUM XapaKTepHBIX
AIEKTPOKAPAUOTPpAPUUECKUX U3MEHEHUM, YTO MOXKET HAOII01aThCs IPY HATTUIUHT
Osiokazpl ydka ['uca, apuT™MuUsIX, TIOCJI€ TEpanuy AUTUTAIUCOM U B T€X CiIydasx,
Korja y 00JIbHOTO yXe ObLIT HH(apKT.

MN3MeHeHne akTUBHOCTH (pepMmeHTOB ipu octpom MM.

DepMeHT Hauyano yBesn- | MakcumyM yBe- | Bo3paienue Kparnocts
YeHUSA aKTUB- JJUYCHUA aKTUB- K HOpME¢E, YBC/IUMYECHUA,
HOCTH, YaChbl HOCTH, YaChI CYTKH pa3
ACT 4-6 24-48 4-7 2-20
KK 2-4 24-36 3-6 3-30
JIAT 8-10 48-72 8-9 2-4
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MB-¢pakuus KpeaTHHKUHA3bI.

Pegepenmnvie eenuuunvr akmusnocmu MB-ppaxyuu KK 6 cvieopomie co-
cmasasiom 6% om ooweti akmusnocmu KK unu 0-25 Eo/n.

[ToBeimenue aktuBHOCTH KK-MB 6onee cnenuduuno g UM. Tlpu UM
KK-MB cocrasnser 6osee 6% o6meit KK, ypenuuenue HabmrogaeTcst yke mocie
OCTpOTO MPHUCTYIa, MAKCUMYM JIOCTUTaeTca uepe3 12—24 4, Ha 3-1 CyTKM aKTUB-
HocTh KK-MB Bo3Bpamaercss kK HOpMajabHbIM 3HAYEHUSAM IPU HEOCIOKHEHHOM
teuennn VM. [Ipu pacumpenun 3011 nHPapkTa akTuBHOCTH KK-MB noBeimena
JOJIBIIE, YTO IMO3BOJISIET AUATHOCTUPOBATh MH(APKT MPOJOHTUPOBAHHOIO U pe-
uuauBupyroniero teueHusa. Makcumym aktuBHoctd KK-MB wacto mocruraercs
panbiie Makcumyma aktuBHocTH 00mmer KK. Benmnunna moeimennst KK n KK-
MB CcoOTBETCTBYET BEJIIMUMHE MMOPAXKEHHOM 30HBI MUOKapaa. Ecinu B mepBble ya-
cel UM 6onpHOMY Hayaiu MPOBOJIUTH TPOMOOIUTUYECKYIO TEPAUIO, TO UK aK-
tuBHOCTH KK 1 KK-MB M0XeT mosiBUThCS paHbIlle, YeM OOBIYHO, YTO OOBSICHS-
€TCsl BhIMBbIBaHHEM (epMEHTa M3 MOPAKEHHOUM 30HBI (pe3ysbTar penepPy3uu —
BOCCTAaHOBJICHHSI MPOXOAMMOCTH TPOMOHWPOBAHHOW KOpPOHApHOM aprepuu). AK-
tuBHOCTH KK-MB nipu UM konebnercst ot 6 10 25%.

Paznuunbie onmyxonu Moryt npoayuupoBath KK-MB, Ha gomo kotopoii
npuxoaurcs 10 60% u 6onee odmert akruBHocTH KK. B atoii cBszu, ecoiu KK-
MB cocrasinisger 6onee 25% odmen KK, Heodxoaumo 1ymaTh 0 310Ka4eCTBEHHOM
HOBOOOpA30BaHUM KaK MPUYMHE TIOBBIIIEHUS  AKTUBHOCTH  (DepMEHTA.
[IpucyrctBue B kpoBu BB-(paknum Moxker cumynupoBaTh yBennueHue MB-
¢pakuuu, BIUIOTh A0 NpeBbilieHus1 ypoBHs MB-dpakuuu nag oomeii KK. KKBB
MOSIBJISIETCA MPU HAPYLIEHUU reMaTo3HIepanndeckoro 6apbepa (mocie onepammii
Ha MO3re WId Ipu TpaBMe Mo3ra). BB-¢pakuusa Takke BO3HHMKaeT NpH
CEPHE3HBIX MOBPEKIACHHUIX KUIIIEUYHUKA U TTOCIE POIOB (IIPH KECAPEBOM CEUCHUM ).

[ToBbimienne ¢paxiuu KK-MB B oTnenpHbIX ciiydasx HaOmtomaeTcs Mmpu
MHUOKapAUTaX U MHOKApIAUOAUCTPODUAX Pa3IMYHOTO TeueHus (Hauboliee 4acTo
npu muonuctpoduu Jlromena), ognako KK-MB cocraBnser menee 3% o6mieit
KK. IIpu octpom muokapaute KK u KK-MB moryt ObITh HOpMaJbHBIMU WITH
CUJIHO YBEJIMYEHHBIMHU, MOXOXKUMHU Ha MM, B 3aBUCMMOCTH OT XapakTepa Io-
BPEXKIEHUSI MUOKapAa.

[ToBpexxneHne CKEJIETHOW MYCKYJIaTypbl COMPOBOXKAAECTCS 3HAYUTEIbHBIM
yBenuueHueM MM-dpakuun, KoTopas MOXKET CUMYJIHPOBATh IOBBIIICHUE
MBdpakuuu. [Tpu pabaomuonuse quarHocTHYECKash YyBCTBUTEIBHOCTh MCCIIENO-
Banus aktuBHOCTH KK (moBbiaetcs B 5 pa3 u 6osee) Boie, yem ACT u JITI.

3a0osieBaHMs U COCTOSIHUSA, CONPOBOXKAAIOIIHECS MOBbILICHHEM YPOBHS
aktuBHocTu KK n KK-MB.

1. Du3zuyeckuii cmpecc u mpagmvl MbluLY:

® YBEJIMYEHUE MBIIICYHON MAacChl B pPE3yNbTaTe (PU3NUECKHUX YIPAKHECHUN;

e (usnueckuil ctpecc (meperpyska);

® XUPYpPruyeCKUe BMEIIATENbCTBA, MPAMasi TPaBMa, BHYTPUMBIIICYHbIE UHb-
EKIIUH;
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® OCTpBII TMCUXO03, OCTPOE MOBPEXKJIECHUE MO3ra, KOMa (HEKpO3 MBIIII MPH
MIPOJICIKHSIX );

e cria3Mbl (3MUIETICHS, TETAHYC), POJbI;

® CIJIbHBIC 0XKOTH; TIOPAXKEHUS AIEKTPUUECKUM TOKOM.

2.  Jlecenepamuenvle u 60CnanumeIbHble NOBPEHCOCHUA:

® MbIIIICUHast AUCTPOPHUS;

® MUO3UT (KOJIJIAar€HO3bl, BUPYCHBIE MH(DEKINHU, TPUXEHETIE3);

® MUOKapP/IUT.

3. Tokcuueckue nopaxceHus moluiy:

® OCTPOE AJIKOTOJIbHOE OTpaBJIECHUE, Oelasi TopsSUKa;

® HDK30TCHHAsl MHTOKCHUKAIMS (OpoMuIbl, 0apOUTYypaThl, yrapHbIN ras);

® TCTAHMUS;

® MeAMKaMeHTHI (Ki1oduodpat, OpOHXOIUTHKH);

® TOKCUYECKUI pabaomMuoin3 (reporH, aM(peTaMHuHbl );

® 3JJ0KaYeCTBEHHAs TUIIEPTEPMHUSL.

4, Memaobonuueckue nopaxceHus movluiy:

® TUIIOTUPEO3;

e MeTaboIMYeCKui padoMHOIU3 (TUIIOKaIueMusi, TunodgochaTemMusi, TUIIe-
POCMOJISIPHBIE COCTOSIHUS);

® TJIMKOTEeHO3 (Tun V).

5. T'unokcuueckue nopajcenus movluily: WioK, nepugepuueckas Imoo-
us, 2unomepmus.

Ouensp Bricokas aktuBHOCTH KK uwacto Habmionmaercs mpu cna3max, TUIIO-
KCUM CKEJIETHBIX MBI, BBI3BAHHOM ILIOKOM, TOKCHYECKUM IOBPEXIACHUEM U
OYECHb
PEAKO Nr€HETUYECKUMH HAPYIICHUSIMU METa00IM3Ma MIMKOT€Ha WU JIUITH]IOB.

Kucnas ¢ocdarasa.

Peghepenmmnvie senuuunvl akmuenocmu Kuciou ocgpamasvl 8 cvl8opomre:
0-6 Eo/n.

VY My>X4YWH MOJOBUHY COJIEPKAIIECHCS B CRIBOPOTKE Kucoi (ocdarassl BbI-
pabaTpIBaeT mpejcTaTeNIbHas Kelle3a, OCTATBHYIO YacTh — IMEUEHb U Pa3pyIIaArOIIH-
ecsi TPOMOOITUTHI ¥ SPUTPOIUTHL. Y KCHIMUH (ePMEHT BhIPaOaThIBACTCS MICUCHBIO,
SPHUTPOIUTAMHU U TPOMOOIIMTAMH.

OmnpeneneHrne akTUBHOCTU KUCIION QocdaTa3zbl B KIMHMUYECKOW MPAKTUKE
MPOBOJUTCS JJIS JUATHOCTUKHM paka IMPEACTaTelIbHOMN JKee3bl. AKTHBHOCTh KHC-
Joi gocdaTazbl NOBBIIAETCS MPU PaKe MPEACTATENHLHOMN Kelle3bl JajJeKo HEe Bce-
raa: Tojibko y 20-25% mnanuentoB 6e3 MeractazoB U y 60% OOJBHBIX C METacTa-
3amu. CTeneHb MOBBIMICHUS! aKTUBHOCTH KUCIION (pocdaTasbl 0COOEHHO BEJIMKA Y
NAIMeHTOB NPH HAJIMYWU KOCTHBIX METAcTa30B paka MpPECTaTeNIbHOM >Kee3bl.
Onpenenenne akTUBHOCTH KuCIOW (ocdarazel MOXKET OBITh HCIIOJIH30BAHO
s AuddepeHnrnaibHON TMarHOCTUKA METacTa30B paka MpeICTaTeIbHOM JKeJe3bl
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B KOCTHU U 3a00JIeBaHUN KOCTHOW TKaHH, B YACTHOCTU OCTEOAUCTPO(Hil, MPU KOTO-
pBIX 0OBIYHO MOBBIIIEHA aKTUBHOCTH 1D, B TO BpeMs Kak Mpu MeTacra3ax paka
MpPeACTaTeNbHOM KeJe3bl B KOCTU MOBBIIIACTCS aKTUBHOCTh B KPOBU Kak IIENOY-
HOM, Tak 1 Kucjoi ¢ocdarasspl.

Crnenyetr uMeThb B BUJLY, YTO MacCa)k MpeJICTaTEIbLHON »kKeJe3bl, KaTeTepusa-
11, [UCTOCKOIHUS, PEKTaIbHbIE MCCIIECIOBAHUS TMOBBIIIAIOT AKTUBHOCTH KHCIION
docdarasbl, T03TOMY KPOBb Ha HCCIEOBAHUS HAJ0 OpaTh HE paHbIlEe YEM Yepes
48 4 mocJiie NepevrncIeHHbIX MPOLEaYD.

[ToBpIlIeHNE aKTUBHOCTU KUCTON (hocdaTazbl MOXKET UMETh MECTO TPHU TO-
BBIIICHHOM DPAa3pyILIeHUH TPOMOOIUTOB (TPOOOIMUTONEHUS, TPOMOOIMOOINH U
JIp.), TEMOJIMTUYECKON 0oJie3HH, mporpeccupyromieit 6onesnu Ilemxera, meracra-
TUYECKUX TTOPAKEHUAX KOCTEH, MUEIIOMHOM 00je3Hu (He Bcerma), 6onesnn [omre
n Humana-IIuka, yepes 1-2 aHs mocnie onepamuy Ha NPeACTaTEIbHOMN Kee3€ WIH
nociyie OUOICHH.

IIpocraTnyeckass ppakuus Kucjaoun ¢gocdarasbl.

Pegepenmuvie enuuunvl akmusHocmu npocmamuyeckol Gpaxkyuu KUciot
gocpamasvl 6 cvieopomie pasrul 0,05-2,6 Eo/x.

Omnpenenenue npocraruueckoi dpakiuu kuciaou gocdaraspl — 60see cre-
nupUYeCKUil TeCcT U1 JUArHOCTHKHU pakKa MpeACcTaTeNbHOMN JKeNe3bl, YeM OIpejie-
JeHue oOuiell aKkTUBHOCTU KHCIION (ocdaTasbl. IloBbllieHnE €€ aKTUBHOCTH Xa-
pPaKTEepHO JJIsl paKa MpeACcTaTeIbHOM kKeje3bl, 0COOEHHO ¢ MeTacTa3amu, HabJo1a-
eTcsl Takke Mpu WH(pApKTE MPOCTaThl MOCIE KaTeTepPU3aIM MOYEBOTO ITy3BIPS.
[Ipu Oone3nu I'ome u Humana-Iluka mnoBbilIEHHS aKTUBHOCTH (EpMEHTa He
HaOJII0AAeTCsl, €CM OTCYTCTBYET KMCTO3HOE U3MEHEHUE MPECTATENbHON JKEIe3bl.
[To cBoeli 4yBCTBUTEIHHOCTH W CHEHU(PUUHOCTH JJIsI CKPHHHMHTA paKa MpecTa-
TEJILHOM JKeJie3bl 00IIast U mpocTtatuyeckast gppaxius kucinoit pocdarassr ycTymna-
I0T MCCIIEIOBAaHUIO MpocTaTudeckoro crenuduueckoro anturena (IICA), moatomy
HE UCTOJb3YIOTCS IHUPOKO B KIIMHUYECKON MPaKTUKeE.

CyOcTpaThl M IPOAYKTHI OMOXMMHUYECKUX PeaKIuil.
HccaenoBanue nokaszaresieidl TMrMEeHTHOT0 00MeEHA.

B xnuHHueckux 1abopaTopusix MU3MEpPSIIOT KOHIIEHTpAIMIO OOLIEro U mpsi-
MOTO OMIMpPYyOHMHA, O PA3HUIIE PACCUMUTHIBAIOT KOHIIEHTPALIMIO HEMPSMOTO OMITH-
pyOuHna. Ecnu o0muii OunupyOuH He MpeBbIaeT peepeHTHBIX IPeesoB, A0MY-
CTUMO HE NMPOBOJUTH U3MEPEHHUE MPSIMOTO OUIUPYOUHA.

OO0muii OuIMpyouH.

Pepepenmnuvie senuuunvt cooepaicanus obueco bUIUPYOUHA 8 CbIBOPOMKE
1,7-21,0 mxmons/n.

[Tpu runepOunupyOunemun 6osnee 27-34 MKMOJB/T pa3BUBAETCS CHUHIIPOM

xKentyxu (Jierkas ¢popma — 10 85 MKMOJIB/JI, cpeaHeTsbkenas — 86-169 mxmons/m,
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Tsoxenas Gopma — cBbitie 170 MKMOJIB/TT), 00YCIOBICHHBIH HAKOIUICHUEM OMIIHUPY-
OMHa B TKaHSAX OPTaHU3Ma C MOSIBICHUEM JKEITOW OKPACKU KOKU U KOHBbIOHKTHUBBI.

JTO COCTOSTHME MOKeT ObITh CJeACTBHEM TpPeX OCHOBHBIX rpymnm 3a00-
JIeBaHMH:

e  0OJIe3HEH, CBA3AHHBIX C MOBBIIICHHBIM 00pa3oBaHUEM OuIupyOuHa (B
OOJIBIIEM KOJIMYECTBE, YEM TO, KOTOPOE HOpMAJbHas MEYEHb MOYKET 3KCKPETHPO-
BaTh), PU 3TOM TICUYEHb U KEITYHBIC MyTH OOBIYHO HE BOBJICYCHBI B MATOJOTHYE-
CKUH TIporecc; HanOoliee 4acToe 3ab0jeBaHHe 3TOW TPYNIbl — Te€MOJIUTHYECKAs
aHeMus, JJIs KOTOPOU XapaKTEPHO YCUIIEHHOE pa3pyLIEHUE SPUTPOIIUTOB;

e  0OJIE3HEMH, CBA3AHHBIX C MOBPEKICHUEM KJIETOK MEYEHU WIIU BPOXKICH-
HbIMU (PEPMEHTONATUSAMHU, a CIEAOBATEIbHO, C HAPYLIIEHUEM HX CHOCOOHOCTH
KOHBIOTMPOBATh OMIMPYOHH (00JIC3HU TTEUEHN);

e  0QoJsie3HEH, CBA3aHHBIX C HAPYLIEHUEM OTTOKA XKEJIYH (CIEA0BATENbHO,
CHI)KEHUEM 3KCKpeluu OunupyOuHa), BCIEIACTBUE 3aKYIOPKHU JKETYEBBIBOISIINX
MIPOTOKOB TIeueHU (00JIC3HU KETUEBBIBOISAIIUX MYTEH).

B 3aBucuMoCTH OT TOro, Kakoil TuI OUaupyOrHa MPUCYTCTBYET B CHIBOPOT-
K€ KpOBH — HEKOHBIOTUPOBAHHBIA (HEOPSIMOW) WM KOHBIOTMPOBAHHBIN
(npsAmMoii), TUIEpOMITMPYOUHEMUS KJIACCU(DULIIMPYETCS] KaK HEKOHBIOTUPOBAHHAS U
KOHBIOTUPOBaHHAs! COOTBETCTBEHHO. B KIIMHMYECKOW MpaKTUKE HamboJee Mupo-
KO€ PACIPOCTPAHECHHE MOIYUHIIO JCJICHHUE XKEJITYX HAa FEMOJIMTUYECKHE, TAaPEHXU-
MaTO3HbIE U OOTypalMOHHBIE. ['eMOMUTHUECKHE U NMAapEHXUMATO3HbIE KEITYXU —
3TO HEKOHBIOITMPOBaHHAsI, a 00TYpallMOHHbIE — KOHBIOTUPOBAHHAS TUNIEPOUIUPY-
OuHEeMMUSI.

[Ipy reMOTUTHYECKOH KEeNTyxe runepOnInpyOrHEeMusi COYETaeTCsl ¢ MOBBI-
IICHHBIM BBIJICJICHUEM YPOOUIIMHOTEHA C MOYOM M KaJloM, TaK Kak OH o0pa3yeTcs B
KHUILIEYHUKE B OOJBIIOM KoyinuecTBe. KpoMe reMosMTHYecKUX aHeMUW TeMOJIn3
ycwieH npu Bi2-nepuuuTHON aHEeMuHU, MaIpUU, MACCUBHBIX KPOBOU3IMUSHUAX B
TKaHW, WHQaApKTE JIETKOro, MPU CHHAPOME pPa3MOIKEHUS MATKUX TKaHEU
(HEKOHBIOTUPOBAHHAS TUNEpOMIMpyOnHemusi). Yactoi GpopmMoil reMoIuTuYecKon
KENTYXU U TUNepOrmIupyOuHEMHH SIBIIIETCA (PU3HOJIOTUYECKAs JKeJITyXa Y HOBO-
pOXIeHHBIX (BcTpeuaercs y 60% MiaJeHIIeB B IEPBbIC HEJETU KU3HM ).

['eMOTUTHYECKUMHU IO CBOEMY MPOUCXOKIEHUIO MOTYT OBITh JKENTYXH, BbI-
3BaHHbIE JIEWCTBHUEM JIEKAPCTBEHHBIX CPEJICTB, YCHJIMBAIOUIMX pacnaj (IreMou3)
SPUTPOLMTOB (HAIPUMEP, ALETHIICATUIUIOBOM KUCIOTHI, TETPALMKIMHA U JIP.).

[Ipy napeHXMMATO3HOW JKEIATYXE HACTYMAeT NAECTPYKUHs TernaToLMUTOB,
HapyIIAeTCsA IKCKPELHs MpsMOro (KOHbIOTHPOBAHHOTO) OMJIMPYOMHA B JKETYHbIC
Kanuuiapsl. [Ipsimoil OminupyOuH momagaeT HEMOCPEICTBEHHO B KPOBb, IJIE €rO
CoJIep>)KaHuE 3HAUUTEIBHO yBennuuBaeTcs. Kpome Toro, cHu»kaeTcsi ciocoOHOCTb
MEYEHOYHBIX KJIETOK CUHTE3UPOBAaTh OMIMPYOUH-TIIIOKYPOHUIBI; BCIEACTBUE YETO
KOJIMYECTBO HEMPSIMOro OmIMpyOMHA Takke yBenuuuBaercs. lloBwillieHHe KOH-
LHEHTpalMy B KPOBH MPSMOTro OMIMpPYOMHA MPUBOAUT K €r0 MOSBICHUIO B MOYE
BCIIEACTBUE (DUIbTpaAlUU Yepe3 MeMOpaHy MOovYeuHbIX KiIyOoukoB. Hempsimoil Ou-
JUpYOUH, HECMOTPS HAa yBEIMYEHHE KOHLUEHTPAMU B KPOBH, B MOUY HE MOCTYyIla-
er. IlopaxeHune remnaronUTOB CONPOBOXAAECTCA HAPYLIEHHEM HX CIOCOOHOCTH
paspyluaTh BCOCABILMMCS M3 TOHKOTO KHUIIEYHUKA ME300MJIMHOreH (ypOOWJINHO-
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reH). [loBbIieHne copepxanusi ypoOUIMHOTEHa B MOYE MOXKET HAOIIOAAaThCA €Il
B JIOXKEINITYIIHBIN Tepuoi. B pasrap BUpyCHOro remnatura BO3MOKHO CHUXKEHUE U
Jla’Ke MCUE3HOBEHUE YPOOWIMHOTEHa B MOY€E. ITO OOBSACHAETCS TEM, YTO YBEIUUH-
BAIOIIMICS 3aCTOM KEJTUM B TICYCHOYHBIX KJIETKaX BEAET K YMEHBIUICHUIO BbIjeIie-
HUs OMIMpyOMHA U, CIEI0BATENIbHO, K YMEHBIICHUIO 00pa30BaHus YpOOUIIMHOT e-
Ha B KEJIUEBBIBOISAIINX MYTAX. B nanbHeiem, korna QyHKIUs MEUeHOYHBIX Kile-
TOK HAYMHAET BOCCTAHABIIMBATHCS, JKEITUb BBIJICISAETCS B OOJIBIIOM KOJUYECTBE, U
ypOOUIMHOTEH CHOBA MOSBISETCS B OOJBIINX KOJUYECTBAX, YTO B JIAHHOM CUTya-
IIUU PACLIEHWBAETCS KaK OJarompusTHBIA MPOTHOCTUYECKUH mpusHak. Ctepkoou-
JUHOTEH MOoMafaeT B OOJBIION KPYr KPOBOOOPAIICHHS M BBIICISICTCS MOYKaMU C
MOYOU B BUJIE ypOOUIIMHA.

OCHOBHBIE TPUYMHBI TAPEHXUMATO3HBIX KEATYX — OCTPbIE U XPOHHUYECKHE
BUPYCHBIE I€MATUTHI, IUPPO3 NME€YEHU, TOKCUYECKHE BEUIECTBA (XJIOPO(OPM, YETHI-
PEXXJIOPUCTBIN yriaepos, alleTaMUuHO(PEH), MAaCCUBHOE PAaCIPOCTPAaHEHUE B NIEUEHU
PaKOBOM OITyXOJIH, aJIbBEOJISIPHBIN 9XMHOKOKK M MHO’KECTBEHHBIE a0CIIeCChI Ieye-
HU. [Ipu BUpPYCHBIX TematuTax CTENeHb OMIMPYOMHEMUU KOPPEIUPYET C TshKe-
cTbio 3a0osneBanus. Tak, npu jerkoil popme TeueHus: BUpycHOro remnatuta B co-
nepkaHue OunnMpyOuHa B ChIBOPOTKE KpPOBU He BbIlie 90 MKMOIB/JI, IpU Cpei-
HeTshkenol — B mpenenax 90-170 mxMonw/n, mpu Tspkenod — cbimie 170
MKMOJIB/JI.

[Ipu pa3BUTHH NEYEHOYHON KOMBI YPOBEHb OMJIMPYOHMHA MOKET MOBBIIIATHCS 10
300 MKMOJIB/JT U BBIIIIE.

K paznmuuyHbiM THDaMm runepOMMpyOHMHEMHUH (TapEeHXUMATO3HAs KENTyXa)
OTHOCSITCSI TAK)KE HEKOTOPBIE PEIKO BCTpeuaromuecs cuaapoMsl — KpurnepaHaii-
apa, Kunbbepa, [labuna-/[xxoncona, Potopa.

[Ipu 00TypaumoHHON KenTyxe (KOHBIOTMPOBaHHAs TUNEpOMIIMpyOUHEMHUS)
HapyIlIaeTcs KeTYeBbIBEICHUE, BCIEACTBUE 3aKYNOPKHU OOILEro KeIYHOro IpoTo-
Ka KAMHEM HJIM OITyXOJIbIO, KaK OCJIOKHEHUE IenaTuTa, Py MEPBUYHOM LUPPO3E
IIEYEHH, NIPU IIPUEME JIEKAPCTB, BBI3BIBAIOIINX XosiecTa3. Hapacranue naBneHus B
YKETYHBIX KaWJUIIpax MPUBOJUT K YBETUYCHHUIO TPOHUIIAEMOCTH WUITU HAPYIICHUIO
UX IEJIOCTHOCTH W TONaJaHUI0 OMIMpyOMHA B KpOoBb. MexaHHuUecKas KenTyxa
OOBIYHO MPUBOAUT K HarOOJIee BHICOKOMY YPOBHIO MPAMOTO (KOHBIOTUPOBAHHOTO)
OwmpyOMHa B KpOBHM, BeJIMYMHA KoToporo wuHorga gocturaer 800-1000
MKMOJIB/J1. B Kaje pe3ko cHuxkaercs coiepkaHue CTEPKOOMIMHOTEHA, TToJIHas 00-
Typalusi >KeTYHOTO0 MPOTOKA COMPOBOXKAAETCS TMOJHBIM OTCYTCTBHEM IKEITYHBIX
MUTMEHTOB B Kaje. Eciau KoHIeHTpalus KOHbIOTHPOBAHHOTO (MPSIMOTO) OUIUPY-
OuHa npeBbiaeT noyeyHslt nopor (13—-30 MKMoIb/i1), TO OUTMPYOUH BBIIEISIETCS
C MOYOM.

B knMHMYECKOU MpakTUKE OIpeiesieHne OMIMpyOrHA B CHIBOPOTKE KPOBH
NPUMEHSETCS JUIsl pELIEHUS CIEAYIOIUX 3a0a4:

e  ompenereHUe YBEIMUYEHHOTO COJCpKaHUsI OMIMpyOrHA B KPOBU B TEX
ciIyJasx,

KOTI'JIa IPH OCMOTPE OOJILHOTO KENTyXa HE BBISBISETCS WM HAJIMYHUE €€ BhI3bIBAET
comHeHue. JKenTyiiHas OKpacka KOXKM HaOJt0aeTcs MpU YPOBHE COIEPIKAHMS
OmnMpyOuHa B KpoBH, IpeBbImiatomeM 30—35 MKMOJIb/JI.
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o OOBEKTUBHAS OLIEHKA CTENEHU OUINpyOUHEMUU;
J muddepeHranbHas JUarHoCTUKA Pa3IMUHBIX BHIOB JKENTYX;
J OLIEHKA TeYeHHs 3a00JIeBaHUS ITyTEM MTOBTOPHBIX HCCIEAOBAHUM.

YMeHbIlIeHne Ccojep)KaHus OWIMpyOWHa MUAarHOCTHYECKOTO 3HAYCHUS HE
UMeeT.

Ipsimoii OuanpyOouH.

Pegepenmuvie senuyunvl cooepocanus npsamoz2o 6UIUPyOUHa 6 CblBOPOMKe
0,0-5,0 mxmonw/n.

WccnegoBanune 0ObIYHO MPOBOIUTCS C 1enbio AU depeHnaibHOM TuarHo-
CTUKU (DOPM KENTyX.

[Ipu mapeHXUMATO3HOU KENTyXe HACTYMAET NEeCTPYKIUS MMEYECHOUHBIX KIie-
TOK, HAPYIIAETCS AKCKPEIHs MPSIMOro OMIMpyOMHA B KEIYHbIE KalUJUISIPbI, U OH
MIOTIaJaeT HETIOCPEICTBEHHO B KPOBb, T1I€ COACPKAHNE €TO 3HAYUTEIHHO YBEINIH-
Baercsi. KpoMme TOro, CHMKaeTcsi CocOOHOCTh MEYEHOUHBIX KJIETOK CHHTE3UPO-
BaTh OMJIMPYOWH-TIIFOKYPOHHUIBI; BCIEACTBUE ITOTO KOJUIECTBO HEMPSIMOTO OWITH-
pyOrHa B KPOBH TaK)KE YBEITMIMBACTCS.

[Tpu MexaHUYECKOM KENTyXe HAPYIICHO KEITUEBBIJCICHHIE, YTO TPUBOINT K
pPE3KOMY YBEIHYCHHIO COJEp)KaHUs MpsSMOro OmnupyomHa B KpoBH. Heckombko
MOBBINIAETCS B KPOBU M KOHIEHTpAIUs HenpsiMoro owimpyouna. [lpu remonutu-
YeCKOM  JKeNTyxXe  CoAep)KaHue  mpsMoro  OwiMpyOuMHa B KpPOBHU
HE U3MEHSETCS.

Henpsimoii OunupyouH.

Peghepenmmnvie 6enuuunsl cooeparcanus Henpsamoz2o 6uIUpyoUHa 8 cbl8OpOm-
ke 3,4—13,7 mxmonv/n.

UccnepoBanue HenpsiMoro OMIMpyOMHA WMIrpaeT BaKHEHIIYI0 poJib B JHa-
THOCTUKE FeMOJIUTUYECKUX aHemMuid. B HopMe B kpoBu 75% oOiero omnnpyOouHa
MPUXOJIUTCS Ha IO HempsMoro (cBoOoaHOTO) OwinpyomHa u 25% Ha 1010
npsIMOTO (CBSI3aHHOTO) OMIIMPYOUHA.

Hemnpsimo#i OvutnpyOWH TMOBBITIIACTCS TPU TEMOJIMTHYECKUX aHEMHUSX, Tep-
HUIIMO3HON aHEMHH, TIPH KEITyXe HOBOPOXKICHHBIX, cHHApoMe JKunpbepa, cuH-
npome Kpurnepa—Haiisipa, cunnpome Portopa. IloBbiieHue HempsiMoro Ouiaupy-
OWHAa TpU TeMOJMTHYECKOW aHEeMHH OOYCIIOBJIEHO MHTEHCHUBHBIM OOpa3OBaHHEM
€ro BCJIEACTBUE TeMOJIM3a SPUTPOILUTOB, U MEUYEHb OKA3bIBACTCS HECIOCOOHOM K
00pa30BaHUIO CTOJb OOJIBIIOTO KOJIMYECTBA OUIUPYOUH-TIIIOKYpOHUI0B. [Ipu me-
PEUMCIICHHBIX CHHApPOMaxX HapylleHa KOHBIOTAIUs HEMpSMOro OWIMpyOuHa C
[JIFOKYPOHOBOM KHUCJIOTOM.

Hwxe mnpuBenena maToreHeTHYecKasl KiacCU(PUKAIUS KEITYXH, KOTOpas
MO3BOJISIET JIETKO YCTAHOBUTH 3TUOJIOTHIO TUIEPOMINPYOMHEMUM.

Ilpeumyuwiecmeenno nenpamasn 2unepounupyounemus

1. N30bITOuHOE 0Opa3zoBaHre OUIMpyOHrHa:

® reMoJu3 (BHYTpH- U BHECOCYAUCTHIN);

e Hed(D(PEKTUBHBIN SPUTPOIIOI3.

2. CHIKEHHBIN 3axBaT OMJIMPYOUHA B MEYEHHU:
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® JUTMTEIHLHOE TOJIOIAHME;

® cericuc.

3. Hapymienne koHbloranuu ommpyonHa:

3.1 HacnenctBeHHast HEIOCTATOUHOCTD TIIIOKYPOHUITPAHCPEPA3BI:

o cuapom JKunbbepa (j1erkasi HEJOCTATOYHOCTh TIIIOKYPOHUITpaHcde-
pasbl);

° cunapom Kpurnepa-Hamispa 11 tuma (ymepeHHass HEIOCTaTOYHOCTh
TITFOKYPOHUITPAHCPEPa3hl);

e cungapom Kpurnepa-Halispa | Tuna (oTCyTCTBHME aKTUBHOCTH TIIIOKY-
poHunaTpaHchepassbl).

3.2  dusunosornyueckas >keJiTyxa HOBOPOXKIACHHBIX (Mpexosiias HeJoCTa-
TOYHOCTh TIIOKYpOHWITpaHC(hepasbl; MOBBIIIEHHOE BCACHIBAHHE HEIMPSIMOTO Ou-
JUPYyOUHA).

3.3 IIpuobGpereHHast HEIOCTATOYHOCTH TIIOKYPOHMITPaHC(hEpasbl:

® IpUEM  HEKOTOPBIX  IMpenaparoB  (HampuMmep, XJopaM(peHUKOoIa).
® JKENITyXa OT MaTePUHCKOTO MOJIOKa (YTHETCHHE aKTUBHOCTH TJIFOKYPOHHJITPAHC-
depasbl MPErHaHIUOJIOM U KUPHBIMU KHUCIOTaMH, COJACPKAIIMMUCS B TPYIHOM
MOJIOKE).

o MopakeHUE MapEHXUMBI ITeUeHHU (TeNaTUThI, IIUPPO3).

Ilpeumyuiecmeenno npamasn cunepouIupyouHemus.

1. Hapyiienue skckpeny OuinupyonHa B JKeadb.

1.1 HacneacTBeHHbIC HAPYIICHHUS:

e cuHapom J[abuna-J[>kxoHCOHA.

e cuHapom Potopa.

® 100pOKaYE€CTBEHHBIN PEIUANBUPYIONINI BHYTPUIICYCHOUHBIHN X0JIeCTa3;

® X0JecTa3 OEpeMEHHBIX.

1.2 IlpuobGpeTeHHbBIC HAPYIICHUS:

® IOPAKECHUE MAPEHXUMBI NEUEHU (HaNpUMeEp, NMPU BUPYCHOM HIIH JIEKap-
CTBEHHOM TE€IaTUTE, IUPPO3€ MEUCHN);

® IIpUEM HEKOTOPBIX IpenapaToB (MepopalibHbIe KOHTPAIEIITUBBI, AaHAPOTe-
HBI, XJIOPIIPOMAa3HH);

® aJIKOT0JIbHOE MOPaKEHUE MEUCHH;

® CEICuC;

® [10CJICONICPALMOHHBIN TTEPUO;

® IapeHTEpaIbHOE MTUTAHUE;

e OWJIMAPHBIA HUPPO3 MeUeHU (IEPBUYHBINA UM BTOPUYUHBIN).

2. OOCTpYKIIHMs BHENEYEHBIX KEITYHBIX IPOXOI0B:

1.1. OOtypanus:

® X0JIEI0XO0JINTHA3;

® TIOPOKHU PA3BUTHUS KETYHBIX MyTEeH (CTPUKTYPHI, aTPE3usi, KUCTHI )KEITIHBIX
MIPOTOKOB);
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® reJIbMHUHTO3BI (KJIOHOPXO03 M APYrue MEeUYeHOUYHbIE TPEMAaTOA03bl, acCKapu-
1103);

® 3JI0KaYECTBEHHbIE HOBOOOPA30BaHMsI (XOJAaHTHOKAPIIMHOMA, pak (arepoBa
COCKa);

e reMoOMIIHs (TpaBMa, OIYXOJIH ),

® [ICPBUYHBIN CKJIEPO3UPYIOIIHNMI XOJAHTUT.

2.2 C]laBneHue:

® 3JI0KaYeCTBEHHBIE HOBOOOpa30BaHUS (paK MOKEITYA0YHON JKENe3bl, TUM-
dbombI, TMM(BOTpaHyIeMaTO3, METACTA3bIB TUM(PATHICCKUE Y3JIBI BOPOT MIEUCHHM);

e BOCIaJicHHE (MAHKPEATHUT).

HUccaenoBanue nmoxka3zaresei a30THCTOr0 o0OMeHa.

JUis eTanbHOTrO aHaliM3a COCTOSHUSL a30THUCTOrO0 OOMEHa B KIMHUYECKON
IPAKTHKE LeJIeco00pa3Ho ONpeAeATh B KPOBU KOHIIEHTPALIMIO OCHOBHBIX COCTaB-
JSIIOIIMX BEIIECTB OCTAaTOYHOIO a30Ta (MOYEBHMHA, a30T AMHHOKHUCIOT, MOYEBas
KHCJIOTa, KpPEaTUHUH, amMMuak). Ilpu 3TOM Ha H0II0 MOYEBHMHBI NPUXOIUTCS
okosio 50% Bcero HeOETKOBOIrO a30Ta, MOATOMY YPOBEHb MOYEBHHBI KPOBH B
OOJBIINHCTBE CIIy4aeB HanOoJee aleKBaTHO OTPAXkKAaeT COCTOSHUE BCErO a30TUCTO-
ro oOMeHa B OpraHU3Me 4eJI0BEKa.

MoueBuHa.

Peghepenmnvie npedenvi mouesunvl 6 cvigopomke Kpoeu 2—8 MMOIb/IL.
Onpenenenrue ypoBHSA MOYEBHMHBI HMCIOJB3YeTCA Il OLICHKM W MOHHUTOPHHTA
BBIJICIUTENILHON (PYHKIIMU TMOYEK, a TaKKe JJIsl OIEHKH MOYEeBHHOOOpa3yromei
GyHKIUY TTE€YEHU TIPU MEYEHOYHON HEJJOCTATOYHOCTH PA3IUYHOM STHOJIOTHH.

Ilpuuunsl chudiceHUA KOHYEHMPAYUU MOYEBUHbL 8 CbIEOPOHIKE KPOBU:

® IMeTa C HU3KUM COJICep)KaHUEM OEITKOB,;

® OEPEMEHHOCTh — MPUBOJIUT K YBEIMUYCHHUIO CKOPOCTU KITyOOUKOBOU (priib-
tparuu (CK®D) u, kak crnejcTBre, K MOBBIIMICHHIO CKOPOCTH BBIBE/ICHNS MOYEBUHBI,

e 0OJIC3HU TICYCHW — OCHOBHAS MPUYWHA MMATOJIOTHICCKOTO CHIDKCHHS YPOB-
HSI MOYEBUHBI B KPOBH.

Ilpuuunsl nogvluieHUs KOHUEHMPAUUU MOYUEBUHDL 8 CbIBOPOMKE KPOGU:

1. BHETIOYEYHBIC — CBSI3aHbI C TTOBBIIICHHBIM 00pa30BaHUEM MOYECBUHBI B
OpraHu3Me MPU HOPMAJILHOW BBIACIUTENLHON (DYHKIIMH MOYEK — MPOTYKIIMOHHAS
ypeMHs:

e 10TpeOJIeHNE OYeHb OOJIBIIIOTO KOJIMYECTBA OEITKOBOM MUIIIH;

® ITUTEILHOE TOJIOJIaHKEe, KOTOPOE COMPOBOXKIACTCS YCHUIICHHEM KaTabo-
an3Ma 0eIKOB COOCTBEHHBIX TKaHEW; BO3POCHIMK pacmaj, OeTKOB MPUBOAMT K TO-
BBHIIIICHUIO CHHTE3a MOYCBUHBI; JJAHHAS CUTYaIlUs MOXKET TaK)Ke HaOII0IaThCs MpU
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Pa3TUYHBIX BOCHAIMTEIBHBIX TMPOIECccaX, y THKEIbIX OOJBHBIX, HAXOMAIIUXCS B
OTJIEJICHUH pEaHUMALINH;

o 00€3BOKMBAHUE B Pe3yJIbTaTe PBOTHI, TOHOCA; MPU JAECTUIAPATALIMHA KO-
JMYECTBO peadCOpOMPOBAHHON M3 MOYEYHBIX KAHAJIBLIEB B KPOBb MOYEBMHBI (T10-
cie Ki1yOOYKOBOM (pUIbTpaIlii) YBEIUIUBACTCS;

o KEITYJJOYHO-KUILIEYHbIE KPOBOTECUECHHUS U3 5I3B;

o BAapUKO3HO-PACIIMPEHHBIX BEH MUIIEBO/IA, OIYX0JEH; KPOBb IMONANAET
B KUIIEYHUK, B PE3YJIbTaTe BCACHIBAHUE OENKOB (KPOBb COJAEPKUT OOIBIIOE KOJIH-
4ecTBO Oelika) YBEJIMYUBAETCA M, CJIEI0OBATEIbHO, BHI3BIBACT aKTUBAIIUIO CHHTE3a
MOYEBUHBI.

OpnHako mpU ATUX COCTOSTHUSIX M30BITOK MOYEBUHBI OBICTPO YIAJSIETCS W3
OpraHrh3Ma IOYKAMU W €€ KOHUEHTpaluus B KPOBU CTAHOBHUTCS HOPMAaJIbHOM.
[ToBbIlIeHHE YPOBHSI MOYEBHHBI B KPOBU HanOoJiee 4acTO BOZHUKAET B PE3yJIbTaTe
HapylIeHUs  BBIACIUTEILHON  (YHKIMKM TIOYEK. YPOBEHb MOYEBUHBI B
KpoBH Bo3pactaert, ecnu CK® cHmxkaercs.

B cooTBeTcTBUMM ¢ MpPUBEAECHHBIMU BbIIIE (PAKTOpPAMH, CIIOCOOCTBYIOIIUMHU
cHmkeHnio CK®, Bce NMpUUMHBI, ONPEACISIOIINE PAa3BUTHE MOYEYHOM HENOCTA-
TOYHOCTH, MOKHO Pa3ACJIUTh Ha 3 TPYMIIbL:

e ipepeHasbHble (YMEHBIIEHUE MPUTOKA KPOBU K MOYKAM);

® peHaJIbHBIE (TIOBPEXKACHIE COOCTBEHHO MOYEYHOTO (PUIIHTPA);

® [IOCTPEHAIbHBIE (3aTPYIHEHHE OTTOKA MOYN).

[Tatonorus, nexaimiass B OCHOBE IMPEPEHAJIbHBIX MEXAaHW3MOB HapyIICHUS
GyHKIUY TIOYEK, MPUBOJIUT K TOBBIIIEHUIO YPOBHS MOUYEBHUHBI B KPOBU U XapaKTe-
pusyercst Hu3kod CK® BcreAacTBHE yMEHBIICHHMS TOKAa KPOBH YEpE3 MOYEUHBIC
kiyoouku. [Ipu 3ToM cTpykTypa HedpoHa OCTAaETCS B HOPME, HO HapylIaeTcsl ero
byukius. [IpuunHamu npepeHaIbHOM TUCPYHKIIMU TTOYEK SBIISIFOTCS

e neruapatanus U cHmwkenue OLIK: mok, cuibHOE KPOBOTEUEHHUE, TSKENas
nuapesi, OOMIbHas pBOTA;

eoCTpasi WM XPOHHUYECKAs CEPIACYHO-COCYINCTass HENOCTATOYHOCTh; CHHU-
»keHue AJl WM HETOCTaTOYHOCTh COKPATUTENIbHONU (PYHKIIMM MUOKap/a.

PenanbHas matonorusi conpoBoxaaercs: Huzkon CK® BcieacTBue «OI0KH-
poBaHUs» KiIyOoukoro ¢uiabTpa. CTpykTypa HE(QpPOHOB HapylleHa, U COOTBET-
CTBEHHO HapyiieHa ux (yHkius. [IpyunnamMu HapyiieHus: GyHKIIMU TOYEK MOTYT
OBITH ciemyroire HOPMBbI MATOJIOTHU:

e ocTpeie U xpoHuueckue riaomepynonedputsl (I'H); mpu octpom I'H mo-
BBIIIICHUE YPOBHS MOYEBHMHBI HAOIOJAETCS PEKO U KPATKOBPEMEHHO; MPHU XPO-
HuyeckoM I'H ypoBeHb MOUEBHHBI MOXKET KOJI€OAThCs, MOBBIIIASCH MTPU 000CTpe-
HUU TPOLIECCa U CHUKASICh TIPU €r0 3aTUXaHUH;

® XpPOHUYECKUE NMUETOHEPPUTHI; TTOBBIILIEHUE YPOBHS MOYEBUHBI 3aBUCUT OT
BBIPXEHHOCTU HEPPOCKIIEPO3a U BOCIATUTENILHOTO MpoIlecca B MOYKAX;

¢ He(POCKIEPO3bl, BBI3BAHHBIE OTPABICHUSIMU TOKCUYECKUMH BEIIECTBAMU;

e cuHApoM anurensHoro C/lapnuBanus (pa3MoO3KeHHs); YPOBEHb MOUEBUHBI
B KPOBH OKa3bIBAETCSI OUEHb BBICOKHUM, YTO OOBSCHSETCS COUETAaHUEM 3aJCPKKU
BBIBE/ICHUSI MOYCBUHBI C TTOBHITIICHHBIM PACIafioM OEJIKOB;

65



e nuabeTnueckas HepomaTus;

® TUIIEPTOHUYECKAS 00J1e3Hb co 3710Ka4CCTBEHHBIM TEUCHHEM;
® 110/1arpa;

e TiIpoHe(PPpO3, BRIPAKCHHBIN MOJUKUCTO3, TyOEepKYJie3 MOYKH;

® AMWJIOWIHBIN WM aMUJIOUTHO-JIMIIOUTHBIN HE(PPO3; MOBHIIIICHUE MOUYCBH-
HbI B KpPOBH HAOJIFOAACTCS TOJIBKO Ha MO3IHUX CTAIUIX 3a00JIeBaHUS.

[Tatonorus, nexaiiass B OCHOBE IOCTPEHAIBHBIX MEXaHU3MOB HapyIICHUS
byHKIIUU TIoYeK, mposBisiercs Hu3koi CK® BcnencTBue OJIOKMPOBAHUS MOYEBBI-
BOJAIIMX MyTel. OHAa BOZHUKAET MPH 3a/ICP>KKE BBIJCICHUS MOUYH U3-3a KAKOTOJIH-
00 TPEensATCTBHS B MOYEBBIBOIAININX IMYTAX (KaMEHb, OMYyXOJib, B YaCTHOCTH,
aJIcHOMA WJIM paK MpeACTaTEIbHOMN Kee3bl).

3HAUUTETHFHOE U MPOJAOHKUTEIIFHOE TTOBBIIICHUE YPOBHSI MOUYEBHUHBI B KPOBU
(>10,0 mMouB/1T) BCceria CBUAETENBCTBYET O MOPAXKEHUHU MOUYEK, 00Jiee yMEPEHHOE
MOBBIIIIEHNE A3TOro mnokasarens (ot 6,5 mo 10,0 MMomb/n) sIBAsiETCS TPU3HAKOM
JPYToM MaTOJOTHH.

Heo6xo1umMo mOMHUTB, 4TO HOpMaJibHAasl KOHIICHTPAIUS MOYEBUHBI B KPOBHU
HE UCKIIFOYAeT paHHEH CTaJMM IMOYEYHOTO 3a00JIeBaHMs. Y BEINUCHNE KOHIICHTpa-
MY MOYEBHHBI B KPOBH OTMEUAETCS TOJIBKO MPU 3HAYUTEILHOM CHIDKCHUU (PyHK-
1y movyek. KoHmeHTpalys MOUeBHUHBI B KPOBH HE BBIXOJIUT 3a IPEACIIbl HOPMBI J10
tex mop, noka CK® He cranoButcsa Hmwke 40 mu/muH, T.€. MeHee 50% oT HOP-
MaJIbHOTO 3HaueHus. [Ipu pa3BUTHH OCTPOTO MOBPEKICHHS MOYECK KOHIICHTPAITUS
MOYEBUHBI KPOBHU HEPEIKO JOCTHTAeT OYEHb BBICOKMX BennumH — 133,2-149,8
MMOJIB/II.

Kpearnnun KpoBu U MOYH.

Coz[epmaHHe Kp€aTHHHWHA B KPOBH 310POBbLIX HIOHGﬁ — BCJIIMYMHA JOBOJIBHO
IMOCTOAHHAA U MaJIO 3aBUCAIIAA OT IIUTAHUA U APYTI'HX BHCIIOYCUHBIX (i)&KTOpOB.

PedepeHTHBIEC BeJIMYMHBI COAEPKAHUSA KPEATHHNHA B CHIBOPOTKE.

Bospacr ConepkaHne KpeaTHHUHA B CbIBOPOTKE

MKMOJIb/JI MI/a

HoBopoxieHHsie 27-88 0,3-1,0

Hetu no 1-To roma 18-35 0,2-0,4

Hetn ot 1-ro roma o 12 et 27-62 0,3-0,7

IToapocTku 44-88 0,5-1,0
B3pocibie: JKEHIIUHBI 62-132 0,7-1,4
MY>KUHHBI 44-97 0,5-1,1

CHmKeHue ypoBHS KpEaTHHHHA B KPOBU HE MMEET, 3a PEIKUM HCKIIFOYEHHU-
€M, CYILIECTBEHHOT0 3HaueHusa. Ero ypoBeHb MOXKET CHMXKATbCA NpHU OEPEMEHHO-
CTH B PE3YJbTATE YBEIMYECHUS DKCKPELUU KPEATUHUWHA MOYEYHBIMHA KaHAJIbIIAMU.
ITpu mr06oM 3a0o0sieBaHMH, CONPOBOXKAAEMOM CYLIECTBEHHBIM CHM)KEHHEM MBbI-
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HIEYHOM Macchl (HalpuMep, MbILICUHAs JUCTPOQUS), MOXKET OTMEUAThCs MaTOJIO-
IMYECKOE CHIKEHHE YPOBHSI KPEaTHHMHA B CBIBOPOTKE KPOBHU.

Ilpuyunot noeviuenus ypoeHsa KpeamuHuna 6 Kpoeu.

YpoBeHb KpeaTHHMHA B KPOBH, B OTJIMYHME OT MOYEBHUHBI, HE ITOBBIIIACTCS
IIPU CEIICHCE, TPAaBMax, JINXOPAJOUYHBIX COCTOSIHUSX, HE 3aBUCUT OT CTEIIEHU THJ-
paTalnuy opraHu3Ma, MOBBIIIEHHOTO NOTpeOIeH s OenKa.

OnpeneneHne KpeaTMHUHA MIMPOKO HCIIONB3YETCS B IMATHOCTUKE W MOHU-
TOpHUHIe 3a001€BaHUi Mo4YeK. KpeaTuHUH B MEHBLIEH CTENEHU, Y4eM MOYEBHHA, 3a-
BHUCHUT OT YPOBHS KaTtaboyi3ma, He peadCopOupyeTcs B MOYKaAX, MOATOMY B 0OOJIb-
el Mepe OTpakaeT CTENeHb HapylIeHUS (PHIbTPAIIMOHHOW M BBIACIUTEIBHON
¢byHkuii mouek. B OGoNbIIMHCTBE ClydaeB MOBBLIINICHHWE YPOBHS KpeaTHHUHA B
KPOBH — 3TO NPU3HAK HApyIIEHUs (YHKIUHN MOYEK.

['uneptupeos, akpoMeranus, TUTraHTU3M, CaXxapHbId TUa0eT, KUIleYyHas He-
IPOXOJUMOCTb, MbIIIEYHAsT JUCTPOQUs, OOIIMPHBIE OXKOTH, TAKXKE MOTYT COIpPO-
BOX/IAThCS MOBBILIEHUEM YPOBHS KPEAaTHHUHA B KPOBH.

OnpeneneHrne KOHUEHTPALMM KPEATHHHHA B KPOBU M MOYE 3HAYUTEIBHO
pacimupsieT AUarHOCTUYECKUE BO3MOKHOCTH OLEHKU (DYHKIHOHAJIBHOTO COCTOSI-
HUS [TOYEK.

PejepeHTHBIC BEJIMYMHBI COIEPKAHUA KPEATHHHHA B MOYe.

Bospacr CoaepkaHue KpeaTHHHHA B CHIBOPOTKE
MI/(KI B CYTKH) MKMOJIb/(KT B CYTKH)

Hetu go 1-To roma 8-20 71-177
Hetu ot 1-ro roga go 12 ner 8-22 71-194
ITonpocTku 8-30 71-265
B3pocbie: JKeHIUHBI 1 11-20 97-177
MY>KUYHUHBI 14-26 124-230
B3pocibie: My>KuuHBl U 800-2000 7,1-17,7

JKEHIINHBI 600-1800 5,3-15,9

B kn1uHMYecKOM MpakTHKE BaXKHOE 3HAYEHHWE UMEET ONMPEAECICHHUE OTHOIIIE-
HUs KpeatuHuHa B Mode (Km) k kpeaTuHuHy ChIBOPOTKH KpoBH (KKp).

Knupenc snoozennozo kpeamununa (npooa Pebepza-Tapeesa).

KoHLeHTpanuss MOYEBUHBI M KpEaTMHUHA B CHIBOPOTKE KPOBH OTPaKaeT
CK® u BnusieT Ha Hee, OJIHAKO HE MO3BOJsieT npsMo u3MepuTh CK®. D10 00y-
CJIOBJICHO TE€M, YTO YPOBHH ITHX META0OJIUTOB B KPOBU HE YBEITUUMBAIOTCS CYIIIE-
CTBEHHO JI0 T€X TOp, TTOKa TTOYKH HE TEPSIOT CBOKO (PYHKIIUIO (0Opa30BHIBATH MEP-
BUYHYI0 Mouy) Ha 50%. [1o3TOMy KOHIIEHTpallMM MOYEBUHBI U KPEATUHUHA B ChI-
BOPOTKE KPOBH SIBJISIIOTCA CIA0BIMU MHIMKATOPAMHU HE3HAUUTEIbHBIX HAPYIIECHUN
(GyHKIHMY MOYEK Ha PAHHUX CTAJIMAX MMOYEUHbIX 3a00sieBaHuil. B cBsi3u ¢ 3TUM U1
NOBbIIeHUS UHPOpMAaTUBHOCTU OlleHKM CK® B KIIMHMYECKOW MpAaKTHKE OmNpejie-
JSIOT KIUpeHC kpeaTuHuHa (mpoba PeGepra—Tapeesa). OmnpenenieHne KIMpeHCA
KpEaTUHUHA TaKX€ MMEET HEKOTOPbIE HEAOCTATKH, TEM HE MEHEE 3TO JOBOJBHO
aJIeKBaTHBINA U JOCTYHHBINA MeTo nipsimoro udmepenus CK® u cnenoBatensHo 60-
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Jiee YyBCTBUTENBHBIN U CHEIU(PUUHBIN COCOO NUAarHOCTUKU MOYEYHOW HEI0CTa-
TOYHOCTH HA PAHHHUX €€ CTaJMsIX, YEM OILICHKA COJEepKaHUS MOYEBUHBI U KpeaTH-
HUHA B KpoBU. KilMpeHC KpeaTHHUHA — 3TO 00BEM IUTa3Mbl KPOBH, KOTOPBIA OYH-
HjaeTcsl OT KpeaTuHUHA 32 | MUHYTY MIPU MPOXOXKJIEHUHU yepe3 mouku. YeM spdek-
TUBHEE pabOTAIOT MOYKH MO OUYMIIEHUIO KPOBU OT KPEAaTUHUHA U BBIBEICHUIO €T0 C
MOYOM, TEM BBIIIE KIUPEHC.

B Hopme kimupenc kpeatuHuHa, uin CK®, y 310poBbIX JIt0/I€H KoJeOeTcs
ot 80 1o 160 mn/muH, coctaBmsis 120 + 25 mi/MuH y My>xuuH u 95 + 20 mi/mMuH y
xeHmuH. [Ipu 3a0oneBaHusIX mMoYeKk BeNMWYMHY KiaupeHca kpeatuHuHa (CKO)
MPUHATO CYUTATh JOCTATOYHO KOPPEKTHBIM KPUTEPUEM OIIEHKH MACChl JEHCTBY-
I0IUX He(PpOHOB, MapameTpa Ba)XHOTO, B TOM YHCJIC C TMO3UIHUNA KIUHUYICCKOUN
dbapMakoI0TuH, TOCKOJIBKY (hapMaKOKHHETHKA MHOTHUX MEIMKAMEHTOB 3aBUCUT OT
BEJIMYMHBI 3TOTO NOKA3aTEJIs.

O6menpunsaroi metoaukoin oneHku CK® ciykuT uccieoBaHue KIHpEeHca
kpeatunuHa (ripoda PebGepra—TapeeBa). KpeatunuH, Oynydr HU3KOMOJEKYISIp-
HBIM BEIIECTBOM, OECIPENSTCTBEHHO MPOXOAUT W3 KPOBU B COCTaB MEPBUYHOMN
MOYH B MPOIECCe KIIyOOUKOBOM (priibTpaniuu 6€30€IKOBOM TU1a3Mbl KpOBU. Takum
o0pa3oM, KOHIICHTpalus KpeaTuHUHa B GUiIbTparte, T.€. MEPBUYHONU MOUE, COOT-
BETCTBYET €ro IUIa3MaTUYECKON KOHIIEHTpPAllMM — KOHIICHTPAllUU KpeaTMHUHA B
uccienyeMoit ceiBopoTke kKpoBu (Kkp). CiaenoBaTenbHO, KOJIMYECTBO KpEaTHHUHA
(MMOJIB/MHH), TIOCTYTIatOIIEE B (GUIBTPAT, COOTBETCTBYET MPOU3BEJCHUIO KOHIIECH-
Tpaluu KpeaTuHUHA B (UIbTpaTe HA MUHYTHBIN 00BbeM (uibTpara:

Kxp x V.

Hopsaook npoeedenus npoovl Pevepza—Tapeesa.

CrnenuanbHOM MOJATOTOBKU MalMeHTa He Tpedyercs. [lanueHT B TeueHue cy-
TOK coOupaeT Mouy (BCIO BBIJICJICHHYIO MOuy 3a 24 4). YTpOM OH HJET B TyaleT.
OO6si3arensHO (pukcupyercss 3To BpeMmsa (HyneBoe Bpewmsi). [lepByio yTpeHHIOHO
MOPIIMIO TAIUEHT HE COOMpaeT (BBITYCKAET B YHUTA3), a COOUPAET BCE MOCIENYIO0-
1Y€ MOPLMHU TOYHO JI0 3TOTO K€ BPEMEHU CIIEAYIONIETO AHS (32 CYyTKHU B EMKOCTh
3 n). [1o okoHuaHuU cOOpa MOUy TIEPEMEIINBAIOT, U3MEPSIOT O0BEM M YKA3bIBAIOT
€ro B HaIlpaBJICHUH; 0KOJI0 50 MJI MOYM OTJIMBAIOT B OTAEIBHYIO MOCYY U JOCTaB-
JSI0T B JTabopaTtopuio. YTPOM JHS OKOHYaHUs cOOpa MOYM y TMalueHTa oepercs
BEHO3Has KPOBb ISl ONPEETICHUS] KOHIEHTPAUU KPEaTUHUHA.

JI1st mosTydeHusl TOUHBIX PE3yJIbTAaTOB YPE3BbIYAaHO BaXKHO IMOJHOCTBIO CO-
Opath Mouy 3a 24 4 ¥ yKa3aTh B HAIPABJICHUHU Ha UCCIEOBAHUE, YTO ITO CYyTOUHAs
Mo4a. HenmpaBuiibHbIN cOOp MOUYU NMPUBEACT K JOKHBIM Pe3yJIbTaTaMm.

B naGopatopuu onpeaenstor konmeHTpauio Kkp u Km maruenTa, a Takxke
PaCCUUTHIBAIOT MUHYTHBIM aAuype3 — JI, ucxoas U3 cyTouHoro oobema MO4YH, CO-
OpanHoro nanueHToM. Hampumep, 3a cyTku nanueHT Boiaenwi 1350 M Mmouu; 310
KOJIMYECTBO B MJI HEOOXOJIMMO pa3ieiuTh Ha 24 4, TIepeBEACHHBIC B MUHYTHI —
1440 muH; ciegoBaTeIbHO, B JAAHHOM NIPUMEPE MUHYTHBIA AUYpe3 COCTABUI
0,94 mu/mMuH. Knupenc kpeamuHuna paccuumléarom no cieoyiowell gpopmyie:
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Km
KJIUPEHC KpeaTUHUHA = ——— X /]
Kkp

[Tpo6a Pebepra—TapeeBa MOKET BBHIIOMHATHCS U 3a O0jee KOPOTKUI OTPE30K Bpe-
MeHu (Hampumep, 3a 1-2 4y). OpgHako, MOpPOBOJS UCCJIEJOBAHUE KIMPEHCA
KpeaTuHHA B 00Jiee KOPOTKHWA OTPE30K BPEMEHH, HEOOXOJMMO YUWUTHIBATH BO3-
MOKHOCTh 3HAUMTEIHHOW OMIMOKM MpU cOope HEeOOJBIIOr0 00beMa MOYH H3-3a
HEy4YeTa «OCTaTOYHON MOYM» B MOYEBOM ITy3bIPE, HU3KOTO IUype3a U aHAJIUTHYE-
CKOM Bapualyy METOJa ONpeeieHUs] KOHUEHTpauuu KpeatuHuHa. [[ns nmossliiie-
HUS aJIEKBaTHOCTH OMpEJICTICHUsI KIMPEHCa KpeaTHHUHA KeIaTelIbHO JOOUBAThCS
auypesa y o0cienyeMoro marueHTa B ooObeme He MeHee 1,5 mu/muH, yto obec-
NeYUBaETCs JOMOJIHUTEIbHOW HEOONBIION BOAHON Harpy3koi B oobeme 1-2 cra-
KaHOB BOJIBI.

Ilopsaooxk nposedenusn npoovr Pevepeca—Tapeesa 3a Kopomkuii npomedsrcy-
mok epemenu. bonbHOU yTpoM MouuTcs, BeimuBaeT 200 MI1 BOABL, U 3aTEM HATO-
IIaK B COCTOSIHUHU TIOJIHOTO MOKOSI cCOOMpaeT MOYy 3a TOUHO OIpPEAEIEHHOE HEMPO-
noJKkuTeNnbHOE Bpems (2 4). [locepennne 3Toro orpe3ka BpeMeHu OepyT KPOBb U3
BeHbl. [Ipn HanpaBieHuu npod B 7a0OPATOPHUIO JJIA MOJTYYEHUsI MPABUIBHBIX pe-
3ynbTaToB omnpeaencHuss CK® B HampaBlieHMM Ha HCCIEAOBAHHE OYEHb BaKHO
yKa3aTh 32 KaKOi OTPe30K BpEMEHH COOpaHa Moya.

B HOpMe BenmnuuHBI KiTyOOUKOBOM (DUIBTpALIMK HAMOOJIEE HU3KU YTPOM, TO-
BBIIIAIOTCS 10 MAKCUMAaJIbHBIX BEJIMUMH B JHEBHBIC YaCchl U BHOBb CHUIKAIOTCS Be-
yepoM. Y 310poBbIX Jitofel cHkeHne CK® nmpoucxoauT moa BAUSHUEM TKEIOU
bu3MYecKoil Harpy3Ky U OTPHUIIATEIBHBIX AMOIIHMI; BO3pACTACT MOCIE MUThS K-
KOCTH U TTPUEMA BBICOKOKAJTOPUUHOM TTHIIIH.

Tak kak omnpeneneHrue KIMpEHca KPEeaTHUHHHA SIBIETCS MPSIMbIM METOIO0M
m3mepenuss CK®, ero BenmumHa cHuxkaercd npu ymeHblieHnun CK®. YMmeHsblie-
HUE€ BEJIMYMHBI KIIMPEHCA KPEaTUHUHA M0 CPABHEHHUIO C HOPMOW CBUETENBCTBYET
O MOBPEXICHUU MOoYeK. [I0 ypOBHIO CHMKEHHUS KIIMPEHCA KPpEaTUHUHA MOYKHO CY-
JIATh O TSKECTH UX MOPAXKEHUs,, HO HE O AuarHose, Tak kak CK® ymeHbiaercs
pu 3a00JI€BaHUAX MOYEK PA3HOM ATUOJIOTMHU. DTOT MOKa3zaTenab — 0oJjiee UyBCTBU-
TEJIbHBIM MHIUKATOP PAHHUX CTAIUN NOYEYHOU TUCHYHKIIUH.

Ha CK® oxka3biBatoT BiausiHue 3kcTpapeHanbibie paktopbl. Tak, CK® cHu-
KAETCS NPU CEPACYHOM M COCYAMCTOM HEAOCTATOYHOCTH, OOMIBHOM IOHOCE U
pBOTE, TUIOTUPEO3€, MEXAaHUYECKOM 3aTPYAHEHUU OTTOKAa MOYM (OIyXOJH Mpe-
CTaTEJIbHOM KeJie3bl), IPU MOpaXKEeHUH neueHu. B HauanbHOU cTaguu octporo I'H
cHmkenrne CK® npoucxoauT HE TOJBKO BCIEJICTBHE HApyLIEHUS MPOXOAUMOCTH
KITyOOYKOBOM MEMOpaHbI, HO M B PE3YJIbTaTe CUCTEMHBIX PACCTPONUCTB TeMOINHA-
mukd. [Ipu xporndeckom ['H camxenne CK® MoxeT ObITh 00YCIOBICHO TaKkKe
a30TEMUYECKON PBOTON U IOHOCOM.

Psin nekapcTBEHHBIX MpenapaTtoB (HampuMep, MUMETUIUH, TPUMETOIPUM)
CHI)KAET TYOYJSIpPHYIO CEKPELHUI0 KpEeaTWHHWHA, CHOCOOCTBYS MOBBIIICHUIO €ro
KOHLIEHTpPAllMd B CHIBOPOTKE KPOBU. AHTHOMOTUKHM TPyHibl 1edanoCrHOpUHOB,
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BCIIEZICTBUE MHTEPHEPEHITNH, TIPUBOJIAT K JIOKHOTOBBIIIIEHHOMY YPOBHIO KpeaTH-
HUHA B CBIBOPOTKE.

[ToBbimenne CK® nabmrogaercs npu xponuyeckoM ['H ¢ HedpoTtuueckum
CUHAPOMOM, B paHHEH CTaJNM TUIEPTOHUYECKOM Oosie3HH; Boicokue uppsl CKD
OTMEUaroTcs U npu Hedpo3ax.

Hapsny ¢ onpenenennem CK® B npobe Pebepra-TapeeBa Takke OIEHUBAIOT
COCTOSIHUE KaHAJIbIIEBOW peadCcopOIuu, KOTOpask pacCUUThIBaeTCA 1o Ghopmyie:

CK® - I
KP= ———— X 100
CKd

B Hopme kananblieBas peadcopOuus coctaBisieT oT 95 10 99% ki1y6oukoBo-
ro punerpara.

Kananpuesast peabcopOLuss MOXKET 3HAUUTENBHO MEHATHCS B 3aBUCUMOCTHU
oT gu3nosornyeckux pakTopoB, cHUKasICch A0 90% npu BoAHOHN Harpy3ke. Bripa-
KEHHOE CHIKEHUE peabcopOLuu MpOUCXOAUT Ipu (GOPCUPOBAHHOM JUYype3e, BbI-
3BAaHHOM MOYETOHHBIMH cpejacTBamMu. Hanbosnblliee CHI)KEHNE KaHAIIbLIEBOU pead-
copOuuu HaOIOAaeTCs Y OOJbHBIX HECaXapHbIM JUA0ETOM.

[Ipu pasznuuHbIX 3a00JIEBAaHUSX TMOYEK MEPUOJBI (BpeMsi) BOZHHUKHOBEHUS
HapyuieHus: (cHwkenus)) CK® u kananbiieBoi peabcopOLUM MOTYT CYILIECTBEHHO
OTJIMYAThCS, YTO UCHOJB3YETCA JUIsl OLIEHKU JUHAMUKHU 3a00J1€BaHUN.

IIpu octpeix u xponunueckux I'H, Hedpockieposax, koraa nepBUYHO mopa-
JKaeTcs (UIBTp TMOYEYHOTO KIIyOOuYKa, KaHajblleBas peadcopOIusi CHMKAeTCs
no3xe, yeM CK®, 1.e. CK®, kak nmpaBwIo, YMEHBIIIAETCSI HAMHOTO pPaHbIIE, YeM
MPOUCXOUT CHIXKCHHE KOHIIEHTPAIMOHHOW (PYHKIIMM TMMOYEK M HAKOIJICHHWE B
KPOBU MOYEBUHBI M KpeaTuHuHa. [Ipy mepBUUHBIX KITyOOYKOBBIX MOPAXKEHUIX HE-
JIOCTaTOYHOCTh KOHIEHTPALlMOHHOM (PYHKIIMM IOYEK BBISBISETCS MPU PE3KOM
camwkeHnn CK® (npubnusutensHo Ha 40-50%).

[Ipu mnmenonedpurax KaHambplleBas peaOCOpPOIMsS CHUXKACTCS paHbIIe
ymenbiieHus: CK®. 910 00ycnoBiIeHO TeM, 4TO MPU XPOHUYECKUX MUETOHEPPU-
Tax MEePBOHAYAIBHO MOPAXKaeTCsl MPEUMYIIECTBEHHO AUCTAIbHBIA OTIEN KaHAlb-
1eB He(ppoHa, a TOJIBKO 3aTEM TIIOMEPYISAPHBIA Kiydoouek, mo3toMy CK® ymeHb-
IIaeTcs Mo3Ke, YeM KaHaJblieBas peadcopOrus.

MoueBasi KHCJIOTA.

Pegepenmuvie 3nauenus mouegoti KUC10mul 8 CblBOPOMKe:
00 14 nem: 120-320 mxmonv/n;

cmapwe 14 nem, myoscuunol: 210—420 mxmonw/n,
arcenwyunsvl: 150350 mxmonv/m.

Ilogviwenue yposnsa mouegoil Kuciomosl 6 Kposu (unepypuKkemus) MOXeT
BO3HHMKHYTH BCJIEJICTBUE M30BITOUHON MPOAYKIIMM MOUYEBOM KUCIOTHI, HAPYIIECHUS
€€ DKCKPELMU UJIU COYETaHUs ITUX (PaKTOPOB.
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OcHOBHBIEC IPUYHMHBI, KOTOPbIe MPUBOASAT K YBEJMYCHUI0 KOHLEHTPAa-
UM MOYEBOI KHCJIOTHI B IUIa3Me KPOBH.

YBeanueHue 00pa3oBaHusA MOYeBOM

CHUIKeHHe M0YeYHOI IKCKPeuu Mo-

KHCJI0TBI 4YeBOM KHCJIOTHI
IlepsuuHoOe IlepBuunoe
VYBennueHne CHHTE3a NypUHOB: uano- | Unnomarnueckoe
MaTHYECKOE (HEyCTaHOBJIEHHOE)
HACJIEICTBEHHOE HapylIeHHe MeTado-
au3Ma
Bropuunoe Bropuunoe

N30bITOUHOE OCTYIUIEHUE ITYPUHOB C
numieit. Hapymenue metabonnzma
ATO:

® AJIKOT0JIb;

® TUITOKCHS TKAHEH.

VYBenuueHue oOMeHa HyKJIEMHOBBIX
KHUCJIOT:

® 3]I0Kau€CTBEHHbIE HOBOOOpPA30BaHUS;
e [ICOpuas;

XpoHudeckast 00JIe3Hb IMOYEK.
VYBenuueHue moueqHon peadcopomu/
YMCHBIIICHUE CCKPEIINH:

® THA3UJIHbIC TUYPETHKU;

® CaTUIUIIAThI (HU3KUE J03bI);

® CBHUHETI,

® OpPraHUYeCcKUe KUCIIOTHI (Hampumep,
MOJIOYHAsI KHCJIOTa, B TOM YHCIIE BCIICI-
CTBHE MPUEMA AJTKOTOJISI)

® [[UTOTOKCUYECKHE MPENapaThl;
® NOHU3HPYIOILIEE U3TyUYCHUE; JTyueBast
Tepanus

Omnpenenenue coaepkaHusi B KPOBU MOYEBOW KHUCIOThI MMEET OCOOEHHO
OOJBIIOE 3HAYEHHWE B JUArHOCTUKE OECCUMNTOMHOM TUIEPYpPUKEMHUHU (MOUeBas
KHCJIOTa B KPOBU Y MYX4YMH — Bbile 480 MKMOJb/N, y *eHIUMH — Bhime 350
MKMOJIB/J) U CKPBITOTO Pa3BUTHUs Moaarpuueckoil mouku (y 5% myxuuH). Y 5—
10% O0apHBIX ¢ OECCUMOTOMHOM THNEPYPUKEMHEN BO3HUKAET OCTPBIN MOAArpu-
yeckuid aptpuT. [IpumepHo y 25% mnanueHToB ¢ CUMIITOMaMU MoJarpbl 0OHapy-
YKMBAIOT KAMHU MOYEBOW KHUCIIOTHI U 25% MalnueHToB ¢ KaMHSIMA MOY€BOI KUCIIO-
THI CTPAJArOT noAarpo. ['unepypukeMus y namueHToB ¢ NOAArpord HEOCTOSIHHA,
MOKET HOCUTh BOJHOOOpa3HbIN xapakrtep. [lepuonnuecku cojpepkaHue MOUYEBOH
KHCIIOTBI MOKET CHIXKAThCS JI0 HOPMAIBbHBIX IU(]p, OTHAKO YacTo HAOII0IaeTCs
NOBbIIEHNE B 3—4 pa3a o CpaBHEHUIO C HOPMOM.

Bo Bpems octporo npucryna nogarpsl y 39—42% nauueHTOB ypOBEHb MO-
YEBOM KHUCJIOTHI B CBIBOPOTKE KPOBH CHUXKAETCS IO HOPMAJIbHBIX 3HaYeHuu. llo-
TOMY MPU HOPMAJBHBIX 3HAYEHUSAX MOYEBOM KHUCIOTHI TaKUM MAlMEHTaM He0O-
XOMMO TTOBTOPUTH aHAJIN3bI KPOBU Yepe3 3—5 CyTOK MOCie KylTMPOBAaHUS IIPUCTY-
na JJis Moay4YeHus: OObEKTUBHBIX BEIMYMH KOHIEHTPALIMH 3TON KHUCIOTHI.

JI71s1 TOTy4YeHHUsl TOUYHBIX JAaHHBIX O COAEP)KAHUU MOYEBOM KUCIIOTHI B KPOBH,
Haubosee aJJeKBaTHO OTPAKAIOLIUX YPOBEHb HHJIOTC€HHOIO 00pa3oBaHMsI MOYEBOU
KHCJIOThI, HEOOXOAMMO B TeueHue 3 AHeH mepes] uccieJoBaHueM Ha3HavaTh Malu-
€HTaM MAJIOIYPUHOBYIO IUETY.

71




CHujicenue ypoeHusa mouegoil KUciomsl B KPOBU BCTPEUAETCS PEAKO, B OC-
HOBHOM TpU BPOXKIEHHBIX HapyHICHUSX MeTadoimn3Ma (reHeTHdecKue AePeKThI
cUHTe3a (DEpMEHTOB, YYaCTBYIOIIUX B 00pa30BaHUM MOYEBOM KUCIOTHI) U Jedek-
Tax peabcopOIMK MOYEBOM KHUCIOTHI B IMOYEUHBIX KaHaiblax. [ unoypuxkemus
HaOJII0AaeTCs MPU BPOKIECHHOM JaepuinTe PepMeHTa KCaHTUHOKCUAA3bl (KaTalu-
3UpYeT MpEeBpallleHHe TUIIOKCAHTHHA B KCAHTUH U KCAaHTUHA B MOYEBYIO KUCIIOTY),
KOTOPBIN COMPOBOXKIAETCS KCaHTUHYpuUen. Tsxkenble 3a001eBaHus MeYeHH, opa-
YKEHUS MOYEUHBbIX KaHaJblLEB (Hanmpumep, cuHapoM DaHKOHM), IPUEM AJUIONypH-
HOJIa IPUBOJASAT K CHUKEHUIO YPOBHSI MOYEBOM KHCIOTHI B KPOBHU.

I'omonucrenH.

Pegepenmnvie senuuunvt codepoicanus 20MoOyucmeurHa 8 cblBOPOMKE CO-
CMABNAOM. Y HCEHWUH — D—12 MKMONL/N, Y MYAHCUUH — S—15 MKmMob/1.

Bricokue ypoBHU TOMOIIMCTEMHA CITYKAaT BaKHEHUITUM (PaKTOpOM, OIpee-
JSIFOLIMM PUCK Pa3BUTHS PAHHETO aTepocKiiepo3a U TpomoOo3a. ['unepromornucren-
Hemus Bctpeuaercs y 13-47% O6oneubix MBC. TlosTomMy B Hacrosimiee Bpems
OIIPEJEICHNE TOMOLMCTEMHA B CBIBOPOTKE KPOBHU HCIIONB3YETCS B KAYECTBE Map-
kepa nporHoza ucxoma HMBC. Beicokue ypoOBHM T'OMOLHMCTEHHA Yy
6onpHbIX UBC — yeTkre mpeIBECTHUKN OCTPBIX SIBIICHUN, KOTOPhIE MOTYT IIPUBE-
CTH K JIeTalbHOMY McX0y. [1o cTeneHn BbhIpa)k€HHOCTU TMIIEPTOMOLUMCTENHEMUIO
JIENAT Ha JIETKYI0 — YPOBEHb TOMOITUCTeNHA — 15-25 MKMOIb/11, yMepeHHyo — 25—
50 Mxmonw/1 u Tsxenyo — 50-500 Mmxmons/n. Y 6onpabIX UBC ¢ ypoBHEM romo-
[MCTeNHA B KPOBU HIDKE 10 MKMOJIB/T CT€HO3 KOPOHAPHBIX apTepuil 0OBIYHO Me-
Hee 50%, mpu yposHe 10—15 Mxmons/1 — 80%, Beimre 15 Mxmois/m — 90%.

BpoxkneHHass rOMOLIMCTUHYPUSI MPEACTABISIET COOOM MOHOTEHHBIA AeeKT
MeTaboIn3ma, 0OyCJIOBJICHHBIT neUIuTOM METUJICH-
terparupodonarpenykraspl. [lallueHTH ¢ TAKUM JOBOJBHO PEIKUM 3a00JI€BaHU-
em (1 Ha 200 000 HOBOPOXKIEHHBIX) OOBIUHO CTPANAIOT TSKEION 3aJEPIKKON YM-
CTBEHHOT'0 Pa3BUTHS, MATOJOTUEN CKEJIeTa U PAaHHUM Pa3BUTHUEM aATEPOCKIEPOTH-
yeckoil 0ose3Hu. B ChIBOPOTKE KPOBU KOHIIEHTPAIUsI TOMOLMCTENHA OYEHb BBICO-
kast — oT 50 1o 500 MKMOIB/I.

['MneproMouMCTENHEMHST BCTPEUYaeTCsd KAaK OJHO W3 IMPOSIBICHUI HEOIIa-
CTUYECKOr0 Mpollecca, B YACTHOCTH MPH Pake MOJOYHOM Kejne3bl, SMYHUKOB U
MOHKEITYIOYHOM KeJe3bl, OCTPOM JMM(pOOIACTHOM JIEHKO3€. YBEIMUECHUE YPOBHS
TOMOIIMCTEMHA B CHIBOPOTKE KPOBU MOMKET OTMEUAThCS MPHU TMIOTUPEO3e, TshKe-
JIOM TE€YEHHH TICOpHUa3a, AJIUTEIHLHOM NpHEeMe IpenapaTtoB TeoUuuIMHA, 3CTPOTeH-
coJiep KallluX KOHTPALEITUBOB, IUTOCTATUKOB (METOTPEKCAT) U MPOTUBOAIUIICTI-
TUYECKuX TipenapaTtoB (peHuTomH, KapOamaszemnuH), BCIEICTBUE HApYIICHUS
MeTaboiM3Ma 1 BcaCchIBaHUSI BUTaMUHA B12 11 (hOTMEBOM KUCITOTHI.

HcciienoBanue mokaszareJieid yriieBoJHOro o0MeHa.

I'1r0x03a KPpOBM U MOYH.
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KoHueHTpanus IitoKo3bl B CBIBOPOTKE KpOBU NpuMepHO Ha 11-14% Baiwe,
9YeM B IIEJIbHOW KPOBH, U3-3a Pa3BEJICHUS PAaCTBOPEHHOM B IIa3Me IIFOKO3bI (op-
MEHHBIMH 3JIeMEHTaMu KpoBU. KOHIIEHTpaIus TJIIOKO3bl B T'e€lapUHU3UPOBAHHOU
masMe Ha 5% HEKe coACep)KaHMs TJIIOKO3bl B CHIBOPOTKE. BceieacTeue yruimsa-
UM TJIIOKO3bl B TKAHSAX I€JIbHAs BEHO3HAs KPOBb COJICPKUT MEHBIIE TIIFOKO3bI,
yeM KaluuIsipHas KpOBb M3 Majiblia (HaTomak npuMepHo Ha 0,1 Mmoub/n, mocie
npueMa nmuimm — Ha 15-20%, Oonblas pa3HUIlA MOXET OBITh y MAIMEHTOB C
HapYIIEHUSIMHA MUKPOIUPKYIISAIUN, HAIPUMED TIPH IIIOKE).

PedepenTHbIe Ipeaebl IIII0KO3bI.

Bospacr I'1r0k03a CHIBOPOTKHU I'1roko3a nesbHOM (KanuJI-
KPOBH JIAPHO#) KPOBH
MMOJIb/JI MMOJIB/JI
HoBopokieHHbIE 2,8-4.4 2,4-4.1
Hetn 3,9-5,8 3,3-5,5
B3pocnsie 4.0-6,1 3,3-5,5

Omnpenenenre ypoBHS TJIIOKO3bI B KIMHUYECKOW MPAKTHUKE HCIOIB3YETCS
IS CIIENYFOIIUX LEJICH:

® IMarHOCTUKMA W MOHUTOPWHTA CaxapHOTO auabeTa, nuabera OGepeMeHHBIX,
HapYyIICHUs TOJIEPAHTHOCTH K IJIFOKO3E;

® BBISIBJICHUS 1 MOHUTOPUHTA HAPYIIEHUH YTJIE€BOJHOTO OOMEHA MpHU HElo-
CTaTOYHOCTH HAJAMOYCYHUKOB, TUIIOGU3a, 3a00JIEBaHUAX TICUCHH, CETICHCE, IIIOKE U
JIPYTUX KPUTHUECKUX COCTOSIHUSIX;

® CKPUHUHI HapyILIEHUI YIJeBOJAHOrO oOMEHa B IpyIIax pPHUCKa pa3BUTHS
caxapHoro nuadera (OKUpEHHE, BO3pacT crapiie 45 neT, caxapHblii Auadbet 1-ro
THUTIA B CEMEMHOM aHaMHe3¢);

e tuddepeHanbHON TUArHOCTUKU KOMBI (THIO- U TUIEPTIMKEMUYECKON ).

Yeenuuenue konyenmpayuu 2nwko3vl (2unepziukemuio) 6vi3v16a0m:

e yMepeHHas (pu3nueckasi Harpys3Ka;

® YMOIIMOHAILHBIN CTpecc, 00k,

e caxapHbIi 1raber;

® YBEJIMYEHUE MPOIYKUUU TUNEPTIMKEMHUYECKMX TOPMOHOB (peoxpoMonu-
TOMAa, THPEOTOKCUKO3, aKPOMETaJIHsl, THTaHTU3M, CUHApoM KyninHra);

® CHIDKEHUE MPOAYKIIMHU UHCYJIMHA PU 3a00JI€BaHUAIX MODKETYI0OUHOMN *Ke-
71e3b1 (OCTPBIA U XPOHUYECKUN MAHKPEATUT, OIYXOJIU MOKETYTOUHOM KeNe3bl);

® TpaBMa, OIIyXOJIM, OIEPALMOHHBIE MOBPEXKICHUSA I'OJIOBHOI'O MO3ra, Kpo-
BOU3JIMSIHUE B MO3T.

Ymenvuenue konuenmpauuu (2unoznuxkemuro) evizviearom:
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e 1epe03UpPOBKa TUMOTJINKEMUYECKUX MpenapaToB, UHCYJINHA,
® MTOBBIINICHUE MPOIYKIIUU MHCYJIMHA (3IeHOMA WIIA KapIHOMA [-KJIETOK OCTPOB-
k0B JlaHrepranca — UHCYJIMHOMA);

® CHIDKEHUE TMPOJYKIIMH THIEPTIUKEMUIECKUX TOPMOHOB (HETOCTaTOU-
HOCTH O-KJIETOK OCTpOBKOB JlaHrepranca, 6oie3Hb ANIMCOHA, aApeHOTEHUTATb-
HBII CHHAPOM, TUIIONUTYUTAPU3M, TUIIOTHPEO3);

e oca0JeHre TIMKOTEHHON (YHKIIUHN TICYEeHU MPU HUPPO3e, TKENIBIX remna-
TUTaX Pa3HOU ITUOJIOTHH, IEPBUIHOM paKe MIeYeHH, TEMOXPOMATO3¢, AIKOTOJILHON
WHTOKCHKAITNH;

e pepmenTomatun (607e3Hb ['MpKe, rasakTo3eMus, HapyIICHHAs TOJCPAHT-
HOCTb K (ppyKTO3€);

® ITUTENILHOE TOJI0/IaHuE;

® CUHJIpOM MajbabcopOIuy;

® UHTCHCHUBHAs (pU3NYECKAsI HATPY3Ka;

® JINXOPaJ04YHbIE COCTOSIHUSL.

JluarHocTuyeckne KPUTEPUH CAXapHOro aAuadera W JAPYrux KaTeropui
TUINEepriMKeMuu, pekomenaosanusie BO3 (1999).

JAunaruos MomeHT B3s- IlesabHast KPOBD Ilnazma Be-
THSA TPOOBI Benosnan Kanunnapnas | HO3HO# Kpo-
BH
Haromax 3,3-55 3,3-55 40-6,1
Hopwma UYepes 2 4 mocie <6,7 <7,8 <7,8
HAarpy3Ku TJIIOKO-
301
Hapymenue Haromax <6,1 <6,1 <7,0
TOJICPAHTHOCTH

Yepes 2 u mocne | >6,7 u <10,0 >7.8u<l11,1 >7.8u<ll,1

K TJIFOKO3€ Harpy3ku TJIIOKO-

301
CaxapHbIi Haromax >6,1 >6,1 >7,0
nuadeT

Uepez 2 4 mocie >10,0 >11,1 >11,1
Harpy3k TJIIOKO-
300

I'10x03a B Moue.

Pegepenmnuvie npeoenvi: menee 0,08 mmonv/cymxu (6016WUHCINEO MeECMCU-
cmemM HewygCcmeumebHbl K MAKOU KOHYeHmpayuu u O0arom ompuyameibHblil
pesynomam,).

Onpeodenenue 2110K03bl 6 MOUYE UCNOIBLIYEMCA 018 C1EOYIOULUX Uelell:

® MOHHTOPHHTA CaxapHOTro auadeTa OEpeMEHHBIX, HAPYIIICHUS TOJCPAHTHO-
CTH K TJIIOKO3€;
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® MarHOCTUKA M MOHHUTOPUHTA MOYEYHOTO auadeTa, MaToJOTHi MOYeK C
HapyIlIEHUEM KaHaJIbLIEBOU peabcopOIuu.

C MO4O# TII0K03a B HOPME HE BBIBOAMTCS, MOCKOJIBKY MOCIE (PUIBTPALNU B
MOYEYHBIX KIIyOOUKaX MOJIHOCTBIO peadCcopOHpyeTcss B MPOKCUMAJIbHBIX KAaHAIb-
nax. [Ipu runepriovkemun Boite 9—10 MMOJIB/1 (MTOYEUHBIN TOPOT JUISl TIFOKO3BI)
pa3BUBAETCS TIIIOKO3ypHsl. [ TIOKO3ypusl HE SBISETCA TUArHOCTUYECKUM KPUTEPH-
€M CaxapHOro auabeTa, MOCKOJIbKY IKCKpEIUs TIIOKO3bl C MOYOW 3aBHCHUT HE
TOJIBKO OT YPOBHSI TJIUMKEMHH, OTPaXarollell HHCYJISApHYIO (YHKLIHIO, HO U OT
(GYHKIMOHUPOBAHUS TIOYEK — CITOCOOHOCTH MOYEYHBIX KaHAJbIEB peadcopOupo-
BaTh IJIIOKO3Y, CKOPOCTH KIIyOOUKOBOM (punbTparuu. ['moko3ypus Ha GhoHE HOP-
MOTJIMKEMUH MOXET Pa3BUBAThCA NPU HEKOTOPHIX 3a00JICBAaHUSX IMOYEK M3-32
CHU)KEHUS TIOYEYHOTO MTOPOTra, a TAKXKEe BO BpeMsi HOpMaJibHOM O€pEeMEHHOCTH U33a
TOT0, 4TO (PU3UOJIOTMUYECKOE MOBBILIEHHE KITYOOUKOBOM (DUIbTpAllMN HEAIE€KBATHO
abcopOLMOHHOM CIOCOOHOCTH KaHajblieB. OJHUM M3 KpPUTEpPHEB KOMIIEHCALUU
caxapHoro aua0era 2-TO THUIA SBJSETCS arjiiOKO3ypus, IpU caxapHoM auadere 1-
ro THUMNa JAOIMyCKaeTcs moreps TIoko3bl ¢ Mouod 20-30 r/cyr. Ilpum aumabe-
TUYECKOM TJIOMEPYJIOCKIEPO3€ MOYEUHBI MOPOr JJiA TIIOKO3bl BO3pPAcTaeT, Io-
ATOMY TJIFOKO3YpHsI HE pa3BUBACTCA JaXe MPU BbIPAXKECHHOW TUIEPIINKEMHH.

Yeenuuenue sxckpeyuu 2n1oko3ut (2n0ko3ypus) céa3ano:

® C TUINEPIVIMKEMUEH MPU caxapHOM Auadere, TUNepTUPE03e, CTEPOUTHOM
nuabere, cunapome Kymmnra, gpeoxpomonurome, 3a00J1€BaHUAX 1HO/IKEITYA0YHON
JKeEJe3bl U IPYTrUX COCTOSHUSAX;

® CO CHIKEHUEM IOYEYHOIr0 Topora JUisl TJIIOKO3bI PU TyOYJIOMHTEPCTUIU-
AJIbHBIX TIOPAKEHUAX MOYEK JTF000H 3THOIOTUU, BPOKIAECHHBIX TyOyIONATHAX.

Ha ypoBeHb TJII0KO3bI B MOU€ OKa3bIBAET BIUSHUE (B CTOPOHY MOBBIILICHUS)
IIPUEM TIIFOKOKOPTHKOMJIOB, HECTEPOMJIHBIX MPOTHBOBOCIAIUTENIBHBIX MNpenapa-
TOB, HEKOTOPBIX JUYPETHUKOB.

K TecraM, KOTOpBIE UCIIOJIB3YOTCS B IMATHOCTUKE U MOHUTOPHUHIE MAaTOJIO-
I'MH YTJIIEBOJHOTO OOMEHA, OTHOCSTCS ONPE/EIEHNE YPOBHSI INIMKO3WIMPOBAHHOTO
remMorjo0uHa, GpyKTo3aMUHa, a TaKKe aTb0yMHUHA B MO4Y€ (TECT HA MUKPOAILOY-
MHUHEMHIO).

I'tuko3uIMpoOBaHHBIN reMOIJI00HH.

['muko3unrpoBaHHbIN (MM MIMKKMpOBaHHBIN) reMoryiooud (HbAlc) ob6pa3y-
eTcsl B pe3ynbTrare He)epMEHTATUBHOW peakIMi MEXTy TeMOTTIOONHOM A, coaep-
XKAIUMCS B JIPUTPOIUTAX, W TIIFOKO30W CHIBOPOTKM KpoBHU. Jlnsi ompeneneHus
ypoBHs HbA1 HeoOxoamma 1ieipHast BEHO3HAsi KPOBb, B3SITast C aHTUKOATYJISTHTOM.

Peghepenmnuvie senuuunvr cooeporcanus HbAlc 6 kposu cocmaegnaiom 4,0—
5,2% om obwezo cemoenobuna.

CreneHp MHUKO3WIMPOBAHMS T€MOIJIOONHA (a, ClIeJOBATENbHO, €r0 KOHLIEH-
Tpalusi) 3aBUCUT OT KOHIICHTPAIIMH TIFOKO3bI B KPOBU U OT JTUTEIbHOCTH KOHTAK-
Ta TJIFOKO3bl C TEMOTJIOOMHOM (CpOKa >KU3HU IPUTPOIUTA). IPUTPOIUTHI, IIUPKY-
JUPYIOIIME B KPOBU, UMEIOT pa3HbIA BO3pacT, MO3TOMY JUIsl YCPEIHEHHOW Xapak-
TEPUCTUKH YPOBHS CBS3aHHOW C HUMH TJIIOKO3bl OPHEHTUPYIOTCS Ha MOJYTEpUO.T
KU3HU 3pUTporUTOB — 60 cyT. CylecTBYIOT TpU BapuaHTa MIIMKO3WINPOBAHHOIO

75



remornobuna: HbAla, HbAlb, HbAlc, HO Tonpko BapuanT HbA1c koimuecTBEHHO
npeo0iasaeT u JaetT 0oJiee TECHYI0 KOPPETSIUIO CO CTENEHBIO BEIPAXKEHHOCTH Cca-
XapHOro auabeTa.

WccnegoBanne KOHIEHTPAIMK TIIFOKO3bI B KPOBU HEIOCTATOUHO i P dek-
TUBHOI'O MOHUTOPHUHTA JICUCHHs caxapHoro aunadera. OnpenenuB ypoBeHb IITIOKO-
3bl B KPOBU, MOKHO OIIEHUTH TEKYIIUN (CUIOMUHYTHBIN) YPOBEHB IITIOKO3bI, KOTO-
pBIii MOXKET 3aBUCETh OT: 1) mpuema (WJId HermpueMa) Muiiy; 2) ee cocrana, 3) pu-
3MYECKUX HATrPy30K W MX MHTEHCHUBHOCTH, 4) SMOIMOHAIHLHOTO COCTOSIHUS TaIlH-
eHTa, 5) BpeMeHH CyTOK. [103TOMy mpu MCCIeIOBaHUU TOJBKO TEKYIIETO YPOBHS
TJTFOKO3BI B KPOBH BBICOKA BEPOSATHOCTH TOTO, UTO €€ 3HAUYCHUS HE OYAYyT OTpa’kaTh
JEHCTBUTEIILHYIO CTETICHh KOMITEHCAIIUN CaXapHOTO AuabeTa, a 3TO MOXKET MpUBe-
CTH JTHOO K MEePE03UPOBKE JICKAPCTBEHHBIX MPENapaToB, JUOO0 K HEOMPABIaHHOMY
yMEHbIIECHUIO J03upoBKHU. LlenHocts ompenenenuss HbAlc cocrout B TOM,
YTO OH XapaKTEPHU3yeT CPEIHUN YPOBEHB TITIOKO3bI B KPOBU HA MPOTSHKEHUU JJIH-
TEJIHLHOTO MPOMEXYTKA BPEMEHH, T.€. IEUCTBUTEIIbHYIO CTENIEHh KOMIIEHCAIIUHU Ca-
XapHOTO JrabeTa Ha MPOTSHKEHUH MOCIeHNX 1—2 MecsIeB.

B uenom onpenenenne HbAlc naer ycpeaneHHoe, HHTErPUPOBAHHOE TIPE/I-
CTaBJeHHE 00 ypOBHE TJIMKEMUU IIPU BceX (popmax caxapHoro nuaderta.

B3aumocBs3b MeXKIY KOHLEHTPAUHMAMH IJIIOKO3bI B KPOBH U YPOBHEM
HbAlc.

Yposens HbAlc KoHueHTpauus rjioKo3bl B KPOBH
MMOJIB/JI 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

PesynbraThl uccnenoBanus HbAlc onennBarot cienyromum odpazom: 4—6%
CBUJIETEIIHCTBYET O XOPOIIEH KOMIICHCAIINH CaxapHOro auadeTa B mociennue 1-2
Mmecsia, 6,2—7,5% — yJIoBIeTBOPUTEIBHBIN YPOBEHB, BhIIIE 7,5% — HEYTOBIETBO-
pUTENBbHBIA ypoBeHb. [ omeHKr 3(P(GHEKTUBHOCTH JICYSHHS IIe1ecOo00pa3Ho Mo-
BTOPUTH HCCIIEIOBaHKE uepe3 2—3 Mec.

Yposenr HbAlc He 3aBUCHT OT BpeMEHU CYTOK, (M3HYECKUX HArpy3o0K,
npremMa TUIH, Ha3HAYCHHBIX JIEKAPCTBEHHBIX CPEACTB, IMOIMOHATILHOTO COCTOS-
HUS TAIMEHTA.
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Jloxuble cHIKeHHBbIE 3HadeHnst HbAlc uMeroT MecTo mpu ypeMuu, OCTPhIX
U XPOHHYECKHX IEMOpparusix, a TaKKe IPHU COCTOSHHUAX C YMEHBIICHHEM JUIM-
TEIbHOCTH JKU3HU SPUTPOLIUTOB (HAIIPUMED, IPU T'EMOJIMTUYECKON aHEMUN ).

DpyKTO3aMHUH.

Peghepenmnvie eenuuunvl cooepocanus @GpykmozamuHa 6 Cbl@OpOMKe —
205285 mrxmonw/n.

@pyKTO3aMHUH MPEACTABISIET COO0 MPOIYKT HEOOPATUMOTrO TIIMKO3UIUPO-
BaHUs O0€JKOB I1a3Mbl KpoBU. CTeneHb IIIMKO3WIMPOBAHMS OCIKOB IIa3Mbl 3aBH-
CUT OT KOHILIEHTPAllMU TJIFOKO3bl B KPOBH M JUTUTENBHOCTH MEPUOIA MOdTypacnaia
oenkoB. KonmmuectBo ppykTo3amMuHa B KPOBU CITY>KUT XOPOIIUM TOKa3aTesIeM st
PETPOCIEKTUBHOTO KOHTPOJIS 3@ COJIEPKAHUEM TIIFOKO3bI B KPOBH Y MAalIUEHTOB C
caxapHbIM JTMa0ETOM U MO3BOJSET OLIEHUBATH 3(PPEKTUBHOCTH MPOBOAUMOIO Jie-
YyeHUs 0e3 OTArOIIAoLIEro OOJIBHOIO €XEIHEBHOIO KOHTPOJIA 32 YPOBHEM TIJIMKe-
MUU B KPOBHU.

B ornuune ot HbAlc, ppykTo3amMuH oTpaxkaeT CpeJHUI ypOBEHb IIIFOKO3bI
B KpOBM 3a 2-3 Head. 10 u3MepeHHus. DTo OoOyCIOBJIEHO MEPUOJIOM IOdypachaja
IJIMKO3UJIMPOBAHHBIX OENKOB, AJs albOyMHHA OH cocTaBisieT 20 qHe, Toraa Kak
JUIsL TeMOTJI00MHA OH ONpeZelieH JUIMTENbHOCTBIO MoJIypachaa 3puTpouuTos (60
nHer). Ilpu olieHKe pe3ynbTaToB HCCIENOBaHUS (PYKTO3aMUHA KakK KpHUTEpuUs
KOMITEHCAIIMH CaXxapHOro Auadera, CUUTAIOT, YTO MPU COAEPKaHUU €r0 B KPOBH OT
280 1o 320 MKMOJIb/JT KOMIEHCAIUS YAOBIETBOPUTENbHAS, BbIlIe 320 MKMOJIb/T —
JEKOMITEHCALIUS.

AJlbOYMHH B MO4Ye (MUKPOAJIbOYMUHYPHS).

MukpoanbOyMUHYpHsST — 3TO DKCKpelus adbOyMHUHA C MOYOM, MPEBBIIIAI0-
masi JOMyCTUMbIE HOPMaJbHbIE 3HAYEHUS, HO HE JIOCTUTAOIIAs CTENIEHU MPOTEH-
Hypuu. B HOpMe skckpeTtupyetcst He Oonee 30 mMr anpbOymMHUHa B CyTKH, YTO SKBH-
BaJICHTHO KOHIICHTpallUM anbOymMuHa B Moue MeHee 20 MI/I mpu ee pa3oBOM
ananuse. [Ipu mosiBIIeHUH TPOTEUHYPHUH IKCKpPEIHs aTbOyMHUHA C MOYOU MPEBBI-
maet 300 mr/cyrt. Tlosromy nmama3zoH KojaeOaHHW KOHIEHTpAIMU albOyMHUHA B
MouYe npu MUKpoanbOymunypuu coctasisieT oT 30 mo 300 mr/cyt wiu ot 20 110
200 MKr/MUH.

HccnenoBanne Ha MUKPOATLOYMUHYPHIO MCHONB3YIOT /Il CKPUHUHTA TIO-
paXeHUsI TOYEK U HEOOXOJMMOCTH JieueHus auadbetudyeckoi Hedponatuu. Cpoe-
BPEMEHHOE HadJallo JICYCHUS He(QpOIMaTUU CYIIECTBEHHO CHIDKAET 3aTpaThl U
yJIydIiaeT MPOTHO3 B OTHOIICHUH Pa3BUTHS MOYEYHOW HETOCTaTOYHOCTH. Ecnu B
CYTOYHOM MOY€ KOHIIEHTpaIus aab0yMuHa Beimie 30 MT ¥ 9TH 3HAYCHUS TTIOBTOPSI-
IOTCSI HECKOJIBKO pa3, HEOOXOAUMO MPOBOJIUTH JICUCHHE, TaK KaK JIaHHbIE M3MEHeE-
HUS XapaKTEPHBI JJII HAYNHAIOMIEHCS TUa0eTHIECKON HePpOTaThu.
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Kuaaccnpukanust BUI0B a1b0yMUHYPHH.

Bun JKCKpenns AJIbOYMHHA ¢ MOYOMH Konuenrpanus
AIbOYMUHYPUH I1pu onopazosom cGo- aJIb0yMHUHA B
pe Mouu (YTpeHHsisi 3a cyTku, Mr
Mopuys), MKI/MUH Moye Mr/a
Hopmoans0ymunypust Menee 20 Menee 30 Menee 20
MukpoanbOyMUHypust 20-200 30-300 20-200
MakpoanbOyMuHypust bosee 200 bosee 300 boaee 200

B nHacrosimiee BpeMs TeCT Ha MUKPOAJIbOYMHUHYPHUIO HEOOXOAMMO paccMmart-
pHUBaTh KaK MOKa3aTeNlb OLEHKH (QYHKIUH TIa3MaTHUYECKUX MEMOpaH BBICOKOAU]-
(dbepeHUpPOBaHHBIX KIETOK. B HOpME OTpHIaTeNbHO 3apsyKEHHBIA adbOyMUH He
IPOXOIUT Yepe3 IIIOMEPYIIAPHBIA (PUIBTpP MOYEK, IPEXkKAE BCETO BCIEICTBUE HAIH-
Yusl BBICOKOI'O OTPULATEIBHOIO 3aps/ia Ha IOBEPXHOCTH SIHTEIUAIbHBIX
KJIETOK. DTOT 3apsifi 0OyCJIOBIEH CTPYKTYypor (PocOoIUNuUIoB KIECTOUHBIX MEM-
OpaH. CHMKEHHE KOJIMYECTBA JBOMHBIX CBSI3€H B allMJIbHBIX OCTaTKax (ocgoiu-
IUI0B YMEHBIIAET OTPULIATEIbHBIN 3apsill, U albOyMUH HauyMHAEeT (PUIBTPOBATHCSA
B IIEPBUYHYIO MOYY B ITOBBIIICHHOM KOJWYECTBE. Bce 3TH M3MEHEHUSI BO3HUKAIOT
IPU Pa3BUTHH aTEPOCKIEPO3a, IOITOMY MUKPOAILOYMUHYpUsl HaOI0AaeTcs y na-
LUEHTOB C TEHETUYECKUMHU (POpMaMu TUCIUNONPOTENHEMUY, y narueHToB ¢ UBC,
ACCEHIMANBbHON runeprensuen, y 10% mpakTuyecku 310pOBBIX JOJAEH MPU CKPU-
HUHTOBBIX MCCIIEIOBAHUSAX U Yy MAIlMEHTOB C HAPYIIEHUEM TOJIEPAHTHOCTH K TJIIO-
ko3e. Tak Kak M3MeHeHue CTPYKTYphbl POoCOIUNUI0B MIa3MaTUYECKUX MeMOpaH
BBICOKOAM(P(EepEHIIMPOBAHHBIX KJIETOK Pa3BUBAETCS MPHU aTEPOCKIEPO3€ U HEME-
JIEHHO CKa3bIBAETCA Ha 3apsijie MeMOpaH, MUKPOAIbOYMUHYpPHS MPEICTABISET CO-
OO0l TecT paHHETO ONpeesIeHUs 3a00JIeBaHUsI.

KoHe4HbIN YPOBEHb 3HAHUI.

1. B cvieopomke Kpoeu ¢ omauuue om naazmovl OMCymMcmeyem:
1)  ¢ubpuHoreH

2)  anpOymuH

3)  KOMILIEMEHT

4)  KaJUIMKpEWuH

5)  aHTUTpOMOUH

2. Ilonamue «abcopouusn» 6 homomempuu UOeHMUYHO NOHAMUIO:
1)  orpaxeHnue

2)  TpoIyCKaHUe

3)  pacceuBaHHe

4)  omnTHYecKas IJIOTHOCTh

5)  Tymienue

3. Bbuoxumuueckue anaiuzamopsl no3eojiAaom:
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1)  TOBBICUTH MPOU3BOAUTEIBHOCTE PAOOTHI B Ta0OpaTOPHUU
2)  TPOBOAUTH MCCIICAOBAHHS KHHETUICCKUMH METOIaMH
3)  pacHIMpHTh ITUara3oH UCCIICIOBaHUI

4)  BBINOJHATH CIIOKHBIC BHIIBI aHATIM30B

5)  Bce_mepeyHCICHHOE

4, K memooam cpounoii 1abopamopHoii OuacHocmuku ciedyem omHe-
cmu onpeoenenue:

1)  akTUBHOCTH KHCJIOU (hocdaTassl

2)  OCNKOBBIX (ppakuit

3)  OmyXOJEeBBIX MAPKEPOB

4)  oOmero xoJecTeprHa

5)  OwmpyOWHa y HOBOPOXKICHHBIX

S. Ycunuearom anaoonuszm venkos:
1)  TUpOKCHUH

2)  IJIIOKOKOPTHUKOHJIBI

3) CTT', nonoBbie TOPMOHBI

4)  WHCYJIUH

2)  mapaTtropmoH

6. K 6eaxkam naazmel omuocam
1)  kepaTHHBI

2)  dnacTvH

3)  rI0OYNHHEI

4)  CKJIEpPONPOTCHHEI

5)  KoJuIareHsI

1. Onpeoenenue anvgha-ghemonpomeuna umeem OUAZHOCMUYUECKOE
3HaueHue npu:

1)  >XHMHOKOKKO3€ MeYEeHU

2)  TNEpPBUYHOM PaKe MEUYCHU

3) UHOEKIMOHHOM I'elaTUTe

4) 4 pake xenyaka

5) 5 ocnoxHEHHOM HH(papKTe MHOKapaa

8. K knemxam, npooyuupyrowsum 2amma-2100yaunsl, OMHOCAMCA:
1)  mIa3MaTh4ecKHe KICTKH

2)  MOHOITUTHI

3)  Gasodusl

4)  makpodaru

5)  TpomMOOIUTHI

9.  @uépunozen cnuxcaemcs 6 Kposu npu:
1)  undapkre MuUOKapaa
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2)  uuppo3e MeYeHu

3)  peBmaru3Me

4)  ypemuu

5)  ocTpom BocmajicHHH

10. Ilapanpomeunvt nOABAAIOMCA 8 KPOGU NPU:
1)  Oone3uu BampaeHcTpema

2)  MueIoMe

3)  0oye3HU TSKENIBIX LIETeH

4)  00Je3HHU JCTKUX ILIETeH

5)  BceX MepeuncICHHBIX 3a00JICBaHHUSIX

11. Tpancgeppun - smo coedunenue ano-gheppumunac:
1) [IUHKOM

2)  Kele3oM

3)  Harpuem

4)  xobanbToM

5)  kaiuem

12.  Cooepircanue kpeamununa é Kposu ygenuiueaemcs npu:
1)  XpOoHHMYECKOU MOYCUHOU HEOCTATOYHOCTH

2)  remaTtuTe

3)  ractpure

4)  A3BECHHOM KOJIWTE

5)  BCEX MEePEUUCIICHHBIX COCTOSHHIX

13. Onpedenenue Knupenca 3IHO02€HHO20 KPEeAMUHUHA HPUMEHUMO
ona:

1)  OIIEHKH CEKPETOPHOU (DYHKIIMH KaHAJIBIIEB MOYCK

2)  ompeaenacHHUs KOHIICHTPUPYIOMICH (GYHKIIUHU MOYEK

3)  OIEHKH KoJruecTBa QYHKIIMOHUPYIOIINUX HE(HPOHOB

4)  ompeaeNieHus BEIMYUHBI TOYCUHOW DUIBTpAIU

3)  HH AJIA OJHOM M3 MIEPEUNCIICHHBIX 3a/1a4

14. Mouesas Kucioma nogvluiaemcs 6 cbleOPOmMKe npu:
1)  racrpure, sI3BEHHOM 00JIE3HU

2)  remaruTax

3)  JIeYEHUH UTOCTATHKAMHU

4)  snwmiencuu, mu3oppeHun

5)  Bcex MmepeuncaCHHBIX 3a00JI€BaHUSIX

15.  Ocnoenasa gusuonocuueckas ponv canmoziodouna:
1)  cBsA3bIBaHHME FEeMOTJIO0MHA

2)  aHTUNPOTEOJUTHUYCCKAs aKTHBHOCTb

3)  yuacTHue B peaKiud UMMYHHTETa
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4)
5)

16.
1)
2)
3)
4)
5)

17.

Y4aCTHC B CBCPThIBAHHUU KPOBU
BCC IICPCUYHUCIICHHOC BCPHO

T'unozammaznodyarunemus Hadarwoaemces npu:

auMdocaprome

MUETIOMHOU

o0JIydeHUHU

JUTUTEIIEHBIX XPOHUUYECKHUX 3a00JIeBaHUIX
IIPY BCEX MEPEUNCICHHBIX COCTOSHUSIX

Hauoonee 6blPAJICEHHOE noeébluieHue

Haboaemces npu:

1)
2)
3)
4)
5)

18.
1)
2)
3)
4)
5)

19.
1)
2)
3)
4)
5)

20.
1)
2)
3)
4)
5)

BUPYCHBIX HHPEKIIHIX
CKIIEPOJIEPMUU
OaKTepHaIbHBIX HHPEKIIUIX
JICUKEMUU

BCE MEPEUYHCIICHHOE BEPHO

T'unoanvoymunemusn nabawoaemes npu:
LUPPO3€ NEYEHU

KPOBOTEUYECHHUH

TUIIEPTUPEOUI03E

HE(POTHUUECKOM CHHJIPOME

BCE MEPEUHCIIEHHOE BEPHO

Anvehpa-1 - anmumpuncun— mo:
0enok ocTpoi (hasbl

WHTUOUTOP CEPUHOBBIXIPOTEHHA3
WHTHOUTOP JIEHKOLIUTAPHOMDITIACTA3HI
BCE [IEPEUYHCIIEHHOE BEPHO

BCE [IEPEUYHCIIEHHOE HEBEPHO

C-peakmuenozo

Bcacwvieanue yeneeo0oe npoucxooum 2i1aéHvim 00pazom 6:

POTOBOM IOJIOCTH
KEIYyIKE

TOHKOM KHUIIIKE

TOJICTOM KMIIIKE

BCE MEPEYUCIIEHHOE BEPHO

81

oenka



TEMA: CUCTEMA I'EMOCTA3A.

OcHOBHBIE BONIPOCHI TEMBbI.

1) ®yHKIMKH CUCTEMbI TEMOCTa3a B OPraHU3Me

2) Buapl remocrasa

3) CocTaBusroIye JIEMEHThI IEPBHYHOIO TEMOCTa3a

4) Pojb TpOMOOILIMTOB B T€MOCTa3e

5) XapakrepucTuka KoaryJsMOHHOTO remocras3a. [lnmasmenHsie dakto-
PBI KOATYJISIIAH

6) OcHOBHBIC KOMITOHEHTHI (PUOPUHOTUTHIECCKON CHCTEMBI

7) Metobl UCCIIE0BAaHUS COCYIMCTO-TPOMOOIIUTAPHOTO TeMOCTa3a

8) Metoap! HiccaenoBaHHUs KOATYJISIIIHOHHOTOTeMocTaza. MeTobl OleH-
KM KOAryJISIIIHOHHOTO TeMOoCTa3a

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

10) Mertonbl onpenenenus GuOpuHOreHa

AKTYaJIbHOCTDH T€MBl.

I'emocmaz — 510 (QyHKIUS opraHu3ma, oOecCleYuBaIOIIas, C OJIHON
CTOPOHBI, COXPAaHCHHE KPOBH B KPOBEHOCHOM pYyCJ€ B JKHJIKOM arperaTHOM
COCTOSIHUH, a C APYTOd CTOPOHBI — OCTAHOBKY KPOBOTECUCHHUS W MPEAOTBpAIICHUE
KPOBOMOTEPH IPU MOBPEKICHUH KPOBEHOCHBIX COCYJIOB.

Cucmema zemocmasa exnrouaem ¢ ceosn:

1.Cocynucto-TpoMOOIIUTApHBIN reMocTa3 (IEPBUYHBIN).

2.KoarynsiiinoHHbIN TeMocTa3 (BTOPUYHBIN).

3.DubpuHOIU3.

CocraBJsiioniue 3J1eMeHThl IEPBUYHOI0 IeMOCTa3a:

A. Cocyovt u mxanu:

e Cocyapl pa3aM4YHOTO KaauOpa CIMa3MUPYIOTCSI B OTBET Ha BBIACICHUE
COCYJIOCY)KMBAIOIIIUX  CYOCTaHIIMH, TakMX KaK CEPOTOHHH, aJpcHaJIUH,
HOPAJAPCHAIIUH U JIp.;

® SHJOTEJIMI COCYJIOB B HEIOBPEKISHHOM BHJE 00JIajlacT aHTHUKOATYJISIIH-
OHHBIMHU CBOMCTBaMM (T€MapUHOMIbI HA MOBEPXHOCTH DHJOTENHs), a TIPU MOBpeE-
YKICHUU CTAHOBHUTCS MOIIHBIM MPOKOATYJISTHTOM.

b. Mopghonozuueckue rnemenmaol Kposu:

® TPOMOOLIUTHI;

® DPUTPOIINTHI

® JICUKOIIUTHI.

Ponv mpomboyumos ¢ zcemocmase:

® Ha TOBEPXHOCTH TPOMOOIMTOB IPOUCXOJUT OOJBIIMHCTBO PEaKIIHit
IUIA3MEHHOT'0 TEMOCTA3a;

e anre3usi TPOMOOLUTOB — CIOCOOHOCTh AKTUBUPOBAHHBIX TPOMOOIIMTOB
MPUINIATH K CTEHKE COCYJla HA MECTE MOBPEKICHHUS;
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e arperamusi TPOMOOITUTOB — CIIOCOOHOCTh MX MPWJIHIATH APYT K JIPYTY C
o0pa30BaHUEM arperaTos.

Ponv mpomoéoyumos 6 zemocmase:

® Ha TOBEPXHOCTH TPOMOOIIMTOB MPOUCXOIUT OOJBIIMHCTBO PEAKIIHI
MJIa3MEHHOT'0 TeMOCTa3a;

e ajre3uss TPOMOOIUTOB — CHOCOOHOCTh AKTHUBUPOBAHHBIX TPOMOOLHU
TOB IPWJINIATh K CTEHKE COCYZa Ha MECTE IMOBPEKACHMUS;

e arperaiusi TPOMOOLIUTOB — CIIOCOOHOCTh MX MPWIMIATH APYT K JPYTY
c o0pa3oBaHUEM arperaTos.

KoaryassumoHHsli remocras.

Koarynauuonneii  remocras oOecrieuynBaercs POTEOIUTUYECKON
aKTUBaIlMel  IJIa3MeHHBIX (AKTOpPOB, B  pe3yibTaTeé U3  PaCTBOPUMOIO
Oenka ¢ubpuHoreHa oOpasyercs HepacTBOpuMbIM  ¢Gubpun. Kirodesoit
peakiueil reMocTasa sBJIIeTCA reHepalus TPOMOMHA.

IInasmennvie haxmoput Koazynayuu:

@Dakmop I (pnOpuHOTEeH) — OENOK, KOTOPBIA CUHTE3UPYETCS B IIEUEHHU.

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

Daxkmop II (npoTpoMONH) — TIMKONPOTEU]I, CHHTE3UPYETCs B TTeueHu. JIis
cuHTe3a 3Toro ¢akropa HeodxoauMm ButamMuH K. B pesynbrare BoO3nelcTBHs Ha
HEro MYJIbTU(PEPMEHTHOIO KOMIUIEKCA MPOTPOMOMHA3bl O0pa3zyeTcs KIHOUYEBOH
dbepMeHT remocTaza — TPOMOUH.

@akmop I1I (TkaneBol GakTop) — perenTOPHbIN O0eT0K MeMOpaHbl KIIETOK,
HaxXoOJAWTCS  BO  BCEX  OpraHax W  TKaHSIX  OpraHu3sMa, B  TOM
YUCJl€ W DSHAOTENMU cocyaoB. SBigerca peuentopoMm g VII daktopa u
oOecreynBaeT akTUBAIUIO FEMOCTA3a.

@Daxkmop 1V (xanpuuil) — yd4acTBYeT BO BCEX OJdTamax IUIa3MEHHOIO
remMocTasa.

@akmop V (npoakleneprut) — CUHTE3UPYETCSl B MEUEHU, MPUHUMAET y4a-
CTHE B aKTUBALMU MPOTPOMOMHA, SIBISACH YaCTbIO MYJIbTU(PEPMEHTHOTO KOMILIEK-
ca npoTpoMOuHa3bl. [Tpu HenocTaTke pa3BUBaeTCs napareMouius.

@Daxkmop VI / VII (npoKOHBEPTUH/KOHBEPTUH) — BUTaMUH K 3aBUCHMBIN
Oenok, cuHTesupytonuiics B mnedeHn. Oxono 1%  1mupkymupyer B
kpoBu B aktuBHoM (opme VIla. VIla Ha mOBEpXHOCTH TOBPEKIECHHOTO
SHAOTENUS 00pa3yeT KOMIUIEKC C TKaHEeBbIM  (PAKTOPOM, KOTOPBIM B
CBOIO ouepeab akTuBupyeT (X, TakuMm 00pa3oM obecrieunBasi FreHepauo MUKpPO-
KOJIMYECTB TPOMOMHA, YTO UTPAET KIIOUEBYIO POJIb B YCUJIEHUU Ipoliecca CBEPThI-
BaHUS KPOBH.

@Daxkmopw VIII, IX, XI — anturemouiibHbie (pakTopbl. AKTUBHUPOBAHHbIE
daktoper VIlla u [Xa Ha dochonumuanoit moBepxHOCTUMEMOpaH 00pa3yroOT Te-
HA3HBIA KOMIUIEKC, KOTOPBI 00pa3yeT TJIaBHBI KOMIIOHEHT MPOTPOMOWHA3BI —
daktop Xa.

@Daxkmop X (paktop Crroapta) — SABJISIETCA KIIOUEBBIM DH3UMOM
MPOTPOMOMHA3KI, KOTOpasi TpPaHC(HOPMUPYET MPOTPOMOUH B TPOMOUH.
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@axkmop XIl (paktop Xaremana) — aktop KoHTakTa. Jedumur
3TOro (pakTopa OOBIYHO KJIMHUYECKU HE TPOSIBIISETCS.

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

OcCHOBHbIC KOMIIOHEHTHI (PUOPUHOJIMTHYECKON CUCTEMBI.

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

2. AKmueamopel naaA3MuHO2eHa — TPEBpPAUIAIOT TUIA3MHHOTCH B
TUTa3MUH:

e TKaHeBOM akTuBaTOp TutazMuHoreHa (TIIA) — sBisieTcst TTIaBHBIM aKTHBa-
TOPOM B IJIa3M€;

® ypOKHMHa3HbIM akTuBaTOp Iia3MuHoreHa (YITA) — sBnsiercss raBHBIM
aKTUBATOPOM B TKaHSX.

3. Unzuobumopor akmugeamopoe naazmunozena (UAII):

e I1AIIl — obpasyercs B SHIOTEIUU COCYJIOB;

e 11AII2 — oOpa3yeTcs B MJIalEHTE.

4. Hneubumopsl naazmuna: o2-aHTUILUIA3MUH, OL2-MaKpOTJIO0yauH U ol-
AHTUTPUTICHH.

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

6.Peyenmop niazmunozena.

7. Tpomoun-axmueupyemowtii unecuoumop guopunonuza (TAFI).

MeToabl HCCJIEIOBAHUS COCYAUCTO-TPOMOOIIUTAPHOTO
remMocrasa.

1. Onpeoenenue épemenu KpogomeueHus.

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

Memoo /[vroke.

CTepuibHBIM CKapU(PUKATOPOM HWJIM TUIOCKMM JIAHLIETOM MPOKAJIBIBAIOT
HIOKHUM BaJMK MOYKM yxa (rmiyOumHa mnpokona 3,5-4 MM) M BKIIOYAIOT
cekynaomep. IlpeaBaputenbHO MOUYKY yxa corpeBaroT. BeicTynaromue Kan
au kpoBu Kaxabie 30 ¢ mpoMoKarT (GUIbTPOBaIbHON OymMaroi, He MPHUKAcasCh K
paHke. B MOMeHT, Korja HOBBIE KaIlJli KPOBH HE 00pa3yIOTCs, BHIKIIOYAIOT CEKYyH-
JIOMEp M OMpPENENSIOT OOIIYIO JJIUTEIbHOCTh KPOBOTEUECHHUS, @ TAKKE OLEHUBAIOT
pa3Mephbl Kanenb.

B Hopme Bpemsi kpoBoTeueHuss no JIptoky He mnpeBbimiaet 4 mun. Ero
YBEIMYCHUE HAONIOAACTCS TPU  BBIPAKEHHBIX TPOMOOIMTOINCHUSX  WIIWA/U
TSDKEBIX HapylmeHusix ux (yHkuuu (TpomOouurtonaTtusx). Crieayer MOMHUTH
Takxke, 4To y 60% OO0JIbHBIX C 3TOM MATOJIOTHEH TECT OKa3bIBACTCS OTPUIIATENb-
HBIM.
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Memoo Aiieu.

Heckomnbko 0osiee UyBCTBUTENBHBIM SIBJISIETCS TECT AWBHU, KOTJa OLICHUBAIOT
BpEMsI KPOBOTEUEHHS U3 HAIPE30B HA KOXKE JIAJIOHHOM MOBEPXHOCTH BEPXHEH Tpe-
TH TPEIIeubs Ha (DOHE UCKYCCTBEHHOTO MOBBIIIEHUS! BEHO3HOTO JIaBJICHUS C MO-
MOUIBIO MaHKEThI TUISt OTIPEICIICHUS Al B KOTOpPOW
noaaepxkuBaroT nasieHue 40 mm pr. cr. [lo xomy mnpenredbs NpUKIAAbI
BAalOT COOTBETCTBYIOIIMWA IMA0JIOH W CKaJblleJieM JeNaioT JBa Hajape3a Ju
HOM 9 MM U riyOuHo# 1 MM. 3acekaror BpeMs. He kacasicb HaJipe30B, OCTOPOKHO
IPOMAKUBAIOT KpOBb  (UIbTpOBaJbHOM  Oymaroi kaxaele 30 ¢ 10
OCTaHOBKHM KPOBOTEUEHHS B 00CMX paHKax. PacCUMTHIBAIOT cpeaHee BpeMs II0
JIBYM Hajpe3aM. B HOpMe Bpems KpoBOTE€UYEHN 10 AWBYU HE MPEBBIIIACT 7/ MUHYT.

2. Iloocuem xonuuecmea mpomooyumos.

B HacTosimiee BpeMsi UCMOJB3YETCSl TPU METOJIa MojAcYeTa TPOMOOIIMTOB B
KpPOBH:

» B xamepe ['opsesa;

e B Ma3KaX KpOBH;

e ABTOMATHUYECKUI METO/I.

Iloocuem ¢ xkamepe Iopsaesa. SIBnseTCSs cCaMbIM TOYHBIM, HO JOCTaTOYHO
TpynoemkuM. [logcuer TpoMOOLIIUTOB B 1 J1 MPOBOAUTCS MO CTaHIAPTHOM METOIU-
K€ C YYETOM pa3BeACHUS KPOBU U 00beMa OOJIBIIOTO KBajpara CYeTHOU ceTku [ o-
psieBa ¢ MpUMEHEHHEM (Pa30BO-KOHTPACTHOI'O MHKPOCKOIA ISl JIYYIIEro KOHTpa-
CTUPOBAHMS TPOMOOLIUTOB.

Uccnenyemyro kpoBp pasomsat B 200 pa3 pacTBOpOM aMMOHMSI OK
cajata WIA pPacTBOPOM, COJEpKalllUM HaTpus XJOpUI, (QypauwuiuH W
JUCTWTMPOBAHHYIO  BOAYy.  Pa3BelleHHYI0  KpOBb  MEPEMEIIMBAIOT U
OCTaBIAOT Ha 30 MHUHYT I TIe€MOJM3a DJPUTPOLUTOB. 3aT€M 3aIOJHSIOT
kamepy lopsieBa W TMOJACUYUTHIBAIOT TPOMOOUUTHI B 25 OONBIIMX KBajpa
Tax.

Iloocuem 6 mazkax Kposu. MeTo OCHOBaH Ha MOJICUYETE YKCIIa TPOMOOIIH-
ToB Ha 1000 spuTpouMiToB ¢ mocieayoomum nepecuetom Ha 1 1 kpoBu. KpoBb
CMENIMBAIOT ¢ pacTBOpoM MarHesuu cynbdara win IJTA. Ma3ku roToBsT Ha
MPEIMETHBIX CTEKJIaX M OKpAIMBAKOT UX N0 PomanHoBckoMy-I'mm3e. B kaxaom
M0JIE 3PEHUS] MHUKPOCKOMA MOJCYUTHIBAIOT YKCIIO IPUTPOIIMTOB U TPOMOOIIUTOB,
nepeaBUrasi Ma3ok 70 TexX nop, noka He OyayT mpocuutanbl 1000 3puUTpOUUTOB.
3Hasi YUCJIO SPUTPOLMTOB B 1 J1 KPOBU, PACCUUTHIBAIOT KOJIMYECTBO TPOMOOIIMTOB
B 3TOM O0OBEME.

Aemomamuueckuit  memoo. JlaHHBIE METOJ €  HCIIOJB30BaHUEM
COBPEMEHHBIX aHAJIM3aTOPOB 3HAYMTENIBHO O0JIETYAET M YCKOPSAET HCCIIeJOBAHUE,
B CBSI3M C U€M HAXOJUT BCe OOJIbIIIee PAaCIPOCTPAHCHUE B KIIMHUYECKON MPAKTUKE.

3. Ouenka azpecauyuu mpomooyumoas.

OnpeneneHyue  arperaliiOHHOM — CIIOCOOHOCTH ~ TPOMOOIIMTOB ~ MOYKHO
BBITIOJTHUTH C TIOMOIIBIO CIETYIONUX METOOB:

Kauecmeennvie memoowt (0011ee OpUEeHTUPOBOYHOE NIPECTaBICHHUE 00 ar-
pErainroHHON aKTHBHOCTH) OCHOBAaHHBI HA BU3yaJIbHOM OIpPEAEICHUN TPOMOOIIH-
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TapHBIX arperaTtoB, 00pa3yrIIUXCS MPU CMEIIMBAHUHA TPOMOOIIUTAPHON TIa3MBbl C
Pa3IMYHBIMHU, YaIlle €CTECTBEHHBIMU, CTUMYJIATOPAMHU arperanuu:

® ¢ nPOOUPKe — MAKPOCKOITUYECKUI CIIOCO0;

® HA NPEOMEMHOM CHeKle — MUKPOCKOTTMYECKUI CrIOCco0.

B  kauectBe  CTUMYJSITOPOB  arperaidd  HUCIOJB3YKOT  PAacTBOPBI
A1®, TpomOuHa, aJpeHaNMHa, KOJUIareHa, pUCTOMUIIMHA. Peructpupytor Bpems

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

arperanyy ¢ MOMOIIBIO arperoMeTpoB (HauboJIee MOJIHAsL OIICHKAa arperarioHHOM
CHIOCOOHOCTH TPOMOOLIMTOB). MeTOJ 3aKioyaeTcsi B rpauecKkoil perucTpaniu
W3MEHEHHS ONTHYECKOW TUIOTHOCTH TPOMOOIIUTAPHOW TUIa3MbI MPHU MEpEMEITUBA-
HUU €€ CO CTUMYJISTOPAMHU arperaryu.

OO0pa3zoBaHue TPOMOOIUTAPHBIX arperaToB BEAET K YBEIMUYCHHIO CBETOIPO-
MyCKaroel crnocoOHOCTH TPOMOOIUTAPHOM TJIa3MBlI.

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

1. Bpemenu Havasua arperaiuuu nocjie n00aBIICHUS
COOTBETCTBYIOILIETO CTUMYJISITOPA.

2. AMIuMTyzle  arperatorpaMMbl Ha  2-B W 6-i1 MHHYyTax
UCCIICIOBAHMUS.

3. OO111ei MI01a U arperaTorpamMmai.

B 3asucumocmu om ucnonvzyemoz2o cmumynsimopa u e2o 003bl azpe2amo-
2pamMMa ModHcem UMems pasiuyHyio hoopmy:

® IpU WCIOJB30BAaHMM B  KaueCTBE CTUMYJISITOPOB  arperaiuu
TPOMOOITUTOB KOJUIareHa, TpoMOUHa, PUCTOMULIMHA PETUCTPUPYIOT
OJIHy OOJIBIIIYIO BOJHY arperaiuu;

e mpu J00aBICHHMM K TpoMOOIUTApHOH IUIa3Me Maiblx 103 AJIDd —
JIBYXBOJIHOBYIO arperaTorpammy.

OtcyTcTBHE Ha arperarorpamMmax, MoJy4eHHBIX MPHU MCIOJIL30BaHUU B Ka-
YECTBE CTUMYJIATOpa MabIX 103 AJIP, BTOPOI BOJIHBI arperaliy CBUIETEIbCTBY-
eT 00 YMEHBIIICHUU B TpoMOOIUTaX rpaHyd, CoJepIKaIINX
OMONOTUYECKH AaKTUBHBIC BeIIeCTBa (HEAOCTATOYHOCTh TMyJa XpaHEHUs),
WM O HAPYIIEHUU PEAKIIMU BHICBOOOKIECHUS ATUX BEIIECTB U3 TPOMOOIIMTOB.

MeToabl HCCIeI0BAHUS KOATJISIIUOHHOTO TeMOCTA3a.

B ocHoBe GosbiinHCTBA 1a00PATOPHBIX TECTOB OICHKU TUIA3MEHHOTO 3BEHA
reMocTasa JIEKUT K1OMUHZ06bLIL MEMOO.

[IpyHIMI BCEX KIOTHUHTOBBIX TECTOB OCHOBAaH Ha  OMNPEICICHUU
BpeMeHM o0Opa3oBaHus (GprOpuHOBOro cryctka (Clot — crycrok) mocie pobaBieHus
B HCCIEAYEeMYIO IJIa3My MOHOB KaJIbLIMSI M aKTUBATOPa TOrO 3Tara KoaryJsiuOH-
HOTO TeéMOCTa3a KOTOPBI HAC UHTEPECYET.

MeToabl OLEHKH KOAryJsiHMOHHOr0 remocraza AUTB (akruBupoBaH-
HO€ YACTHYHOE TPOMOOIJIACTHHOBOE BpeMs ).
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AUYTB wucnone3yercsi Kak CKPUHUHIOBBIM TECT JUIA OLEHKU BHYTPEHHETO
IyTH aKTHBaLUU KOaryJIsiHHOHHOTO reMocTasa, CKPHUHHHTOBOM
JUArHOCTUKHU BOJYaHOYHOT'O aHTHUKOAryJsHTa U MOHUTOPHHIA 32 AHTUKOAryJISTHT-
HBIM JICHCTBUEM I'ellapuHa.

MeTo 0OCHOBaH Ha U3MEPEHUHN BPEMEHU CBEPTHIBAHUS O€CTPOMOOLIUTAPHOM
IIa3MBbl pu no0aBIeHUH B HEee ONTHUMAJIBHOTO KOJIM4€eCTBa
KaJblUsl XJIOpUJA WIM KaoJMHA, 4TO OOECleuYrBaeT CTAaHJAPTU3ALMIO
KOHTaKTHOW aKkTUBU3alUuMu (akTopoB cBepThiBaHus. Pearent mns AUYTB
COJICP>KUT KOHTAKTHBIN aKTUBATOp (CycmeH3usi kaonuHa) u gochomunuast (keda-
JIVH). KoHTakT  muia3mel C  4YacTUI[AMU  KAaOJWMHA  CTUMYJHPYET
npoaykuuio aktuBHOro ¢akropa XII (XIla), mpemoctaBiss MOBEpXHOCTH MM
(YHKIIMOHUPOBAHUS BBICOKOMOJIEKYJISIPHOTO KHHUHOTEHA, KAJIUTMKpPEHHa U (paKTo-
pa Xlla. ®ochoaunuasl HEOOXOAUMBI sl 00pa30BaHUS KOMIUJIEKCOB ¢ aKTUBHBIM
daktopom X (Xa) u mpoTpOMOUHOM.

[Tocne onpenenéHHOro BpEMEHH MHKYOallMi B PEAKIIMOHHYIO CMeCh J00aB-
JSETCS XJOPUA Kajnbuus. TeM caMbIM HMHTHPYETCS 3allyCK CBEPTHIBAHUS 10 BHYT-
pEHHEMY IYTH U BBISBISETCS BO3MOXHBIA AePUUUT (HAKTOPOB, YUACTBYIOLIUX B
HEM, TM00 HAJIMYUEe UHTUOUTOPOB CBEPTHIBAHUSI.

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

MOBBIIIEHHBIM ypoBHEM (¢aktopa VIII miam akTUBUpOBAaHHBIX (PAKTOPOB
cBepThiBaHus. OnHako yaie Bcero ykopouenne AYTB oObsicHseTcss HapylieHus-
MU pabOThI C KPOBBIO Ha MPEAHATTUTUUECKOM ITarle.

Yonunenue AYTB npoucxooum npu:

® BPOXJEHHOM Wiu mpuodbpereHHoMm neduiure daxropos I, V, VIII, 1X,
X, XlI, XII, npekammkpenHa, cHuxeHuu axtuBHoctu ¢-VIII HA one
oone3nu Bunnebpanna;

® JICYCHUU TEMapuHOM, TUPYAMHOM WIH anpOTUHUHOM (MHTHOUTOpP KOH-
TaKTHOMU (Da3bl KOATYJIALIMH);

® [IpUCYTCTBUM B KpoBH [1J]IP, BOJIHUaHOYHOTO aHTUKOATyJISIHTA;

® HApyIIEHUU PYHKIUU [IEUCHHU;

e xoaryionaruu norpednenus (ABC-cunapom);

® TsDKEI0M TuchUOpUHOTCHEMUN WM apUOPUHOTEHEMUH.

IIporpomOuHoBOe Bpems (IITB).

[IporpoMOWHOBOE BpeMsT — MIUPOKO HCIOIB3YEMbI CKPUHUHTOBBIM
TECT Uil OLUEHKH BHEIIHErO0 MYTH aKTUBAlWHM KOAryJasiiMOHHOTO TIeMOCTa3a.
[ITB 00bYHO WCHONB3YETCS I ompeneracHus: akTuBHOcTH ¢daktopa VII u
KOHTPOJIS 32 JICUCHUEM HENPSMBIMU AaHTUKOATyJISTHTAMMU.

[ITB mpencraBnser cobol KOAryJIsSIIIMOHHBINA TECT, B KOTOPOM OMNPEACIISIOT
BpeMsl  CBEpPThIBaHMsI IUIa3Mbl TAlMEHTa Tocie  Jl00aBiIeHUsT K  Hew
CMECH TKaHEBOTO TpPOMOOIIJIACTUHA M MOHOB KaJbllUs, YTO NPUBOJUT K 3a
IIyCKY CBEPTHIBAHUS 110 BHEIIHEMY MYTH.
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IITB yonunsemcs npu: nedpurure daxropos VII, X, V, nporpomOuna u
(UOpHHOTEeHa, B TOM YHCJIC MPH TSHKEIBIX 3a00JICBaHUSIX TCUCHH, HATMYUU ayTO-
AHTUTEJ IPOTHUB (DAKTOPOB CBEPTHIBAHUS.

Cywecmeyem HecKkobKo cnocobom svipasicerusi IITB:

o IlIpompomounoewiit undexc (IITH) = I1BcrangaptHoi miazmel/ [1Bnaru-
eara (0,8-1,2). VBennueHue CBUACTEIBCTBYET O THIICPKOATYJISALNW, a
YMEHBIIICHUE O TUIIOKOATYJISIIUU.

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

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

MHO = no""

MUY (ISI) — mexayHapoJHbIH WHIEKC YyBCTBUTEIBLHOCTH, COOTHOCSIIIHIMA
aKTUBHOCTb TKAaHEBOTO (hakTopa U3 JKUBOTHBIX HCTOYHHKOB CO CTaHJIapTOM
TKaHeBOTo ¢akTopa y dyenoBeka (pekomenayemoe BO3 3nauenne MUY no 1,2).

TpomounoBoe Bpemsi (TB).

Merox  3akimroyaeTcss B ONPEICICHUM  BPEMEHH  CBEPTHIBAHUS
11a3Mbl Ipyu J00aBJIEHUH B HEE PAacTBOpPA CTAHJAPTHOIO TPOMOMHA, KOTOPBINA 00-
Ja7aeT COCOOHOCThIO MHIYIIMPOBATH IMpeBpailenue ¢pudpuHoreHa B ¢pubpun 6e3
ydacTusi Ipyrux GakTOpOB CBEPTHIBAHUS KPOBH.

Omnpenenenue TPOMOHHOBOTO BpEMEHU MO3BOJISET OTIICHUTH
KOHEYHBIM 3Tan KOaryJsiifuOHHOro remocrtasa ((pudpunooOpazoBanue). TB 3aBu-
CUT OT KOHIleHTpanuu (GUOpPUHOTEHa, €ro CBOWMCTB M  HAJIAYUSA B
KpOBU HMHTUOUTOpOB TpomOuHa (remapuH, antutpomOun III). Onpenenenne TB
UCIIOJIB3YIOT B IIEJIIX BBISBICHUS TUCHUOPUHOTEHEMUN M OIICHKU aHTUKOATYJISHT-
HOW aKTUBHOCTH KPOBH.

IIpononrupoBannoe TB HaOmogaeTcs TpU 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 BCJEACTBUE 3a00JIeBaHUMN
TICYCHH).

[IpucyTcTBHE aAHTUKOATyJSHTOB TMPSMOTO JICUCTBHS, B YacCTHOCTH
rerapyuHa, TaK)KEe BBI3BIBACT YNIMHEHUE TPOMOMHOBOTO BPEMEHH (KOMILJIEKC Tera-
PUH-aHTUTPOMOUH HEUTpaNIU3yeT A00ABIECHHBIM TPOMOWH). AHTUKOATYJSHTHI He-
MPSIMOTO JICUCTBUS HE BIMAIOT HAPE3YJbTAThl TECTa. Y IJIMHEHHUE TPOMOWHOBOTO
BPEMEHHU, TIOMUMO 3TOTO, MOXXET OBITh CBSI3aHO C MPHCYTCTBHEM ayTOAHTUTEN K
TPOMOUHY WJIM HAIMYUEM B TUIa3Me MaparnpoOTEHHOB, KOTOPBIC MPEMSTCTBYIOT TO-
JUMEpHU3alluid MOHOMEPOB (prbpuHa.

Yonunenue mpomounosozo epemeru Hab100aemcs npu.

¢ runiopudpunorenemun (Menee 0,5 v/m);

e nuchubprHOTreHEMUH (HACJIEICTBEHHBIE, TPUOOPETEHHBIC);
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® TIOBBIICEHHOM COJICPKAaHUU B KPOBHW MPOAYKTOB nerpamamuu (GpudprHa
(ABC-cunapom; GbuOpUHOIUTHIECKAS TEPAITHS);

® IIPHCYTCTBUHM B KPOBU aHTHUKOATYJISTHTOB TPSIMOTO JCUCTBUS (TemapuHa,
THpYyIMHA, CAHTETUYECKIUX aHTUTPOMOUHOB);

® MapanpoTEeHHEMHH.

Vkopouenue mpomobunosoeo pemenu mMoxcem npouzoumu npu.:
® MOBBIIIEHHOM pucke TpoMOooOpazoBanus (I-s1 cranus IBC-cunapoma);
® 3HAYUTEIHFHOM MOBBIIIEHUH KOHIIEHTpauuu GUOPHHOTEHA B KPOBH.

DOuOPUHOTEH.

OuOpUHOTeH MpeACTaBIsieT cOO0N OENOK, CUHTE3UPYIOIUNCA B MEYCHH U
SBJIAIOIINIICS TPEAIIEeCTBEHHUKOM (uOpuHa. OmnpeneneHne KOHUEHTpauuu Quo-
pPUHOTrEHA B IJIa3M€ KPOBHU SBJISIETCS] OJJUH U3 PYTHHHBIX TECTOB KOATyJIOIPAMMBI.

MeToasbl onpeaesieHus.

Omnpenenenune nmo Kinayccy.

Omnpenenenue pubpunorena mo Kmayccy cumraercs Haubosee aaeKBaTHBIM
TECTOM, BBIIIOJIHAETCSA Ha KoaryjgomeTrpax. OHO OCHOBAHO Ha OIPENEIICHUN BpeMe-
HU 00pa30BaHUs CryCTKa IpU 100aBJIEHUU BBICOKOW KOHIIEHTpPALMM TPOMOHMHA K
paszbasnennoit B 10-20 pa3 mnasme. [lpu 3Tom snorapudm BpeMeHu oOpazoBaHUS
CTyCTKa MPsIMOIIPONIOPLIMOHANIEH Jorapudmy KoHueHTpauuu pulOpunorena. Eciu
BpEMsI CBEPTHIBAHUS OYEHb KOPOTKOE (<5 C), TO TECT MPOBOJUTCA C MCIOJIb30Ba-
HUEM pa3BEACHHOW Ma3Mbl. ['emapuH HE OKAa3bIBAaCT BIIMSHHUS HA PE3ybTaThl
OINpeIeICHHUS.

I'paBumeTrpuyeckuii METOA.

[IpyHUMIT TaHHOTO METOJIa 3aKJIF0YaeTCs B BHICYUIMBAHUM M B3BELIMBAHHUU
CTYCTKa, KOTOpbII 00Opa3yercs npu nodasieHu K miasme 0,2 M CTaHIapTHOrO
pacTBopa TpoMOMHA.

TypOouaumerpuyeckuii METON.

[Ipu sTOoM ompexneneHue (GpUOPUHOTEHA OCYIIECTBISETCS MO H3MEHEHUIO
MYTHOCTH IUIa3Mbl C UCHOJb30BaHUEM OaTpoKcoMOMHA. MeToa MHUPOKO HCIOIb-
3yeTcsl IpY aBTOMAaTUYECKUX BapuaHTax ornpezaesieHus: GuOpruHOreHa.

NMmyHOXMMHYeCKHEe METOAbI.

Metoasl U3 JaHHOW TpyNIbl OCHOBaHbl Ha TYpPOUAMMETPUUYECKOM WU
HedeoMeTpruuecKkoM Crloco0e pPEerucTpaluy, UCIOIb30BaHUU TMOJIUKIOHATBHBIX
aHTUTENl U aJanTUPOBAHbl K UMMYHOXMMHUYECKMM aHaiu3atopaMm. Kak mpasuiio,
JUISL KOKJIOTO MMMYHOXMMHUYECKOTO aHaju3aTropa MpUMEHSETCs crelupuyecKui
TecT-Habop Ha pubpuHoreH. HemocTaTkoM TaHHBIX METOJIOB SIBJISIETCS TO, YTO OHU
He nuddepeHurpyoT HaTUBHBIN (PUOPUHOTEH U MPOAYKTHI €ro JIerpajaiuu. ITo
OCOOEHHO BA)KHO MpU BEACHUU OOJBHBIX, KOTOPHIM MPOBOAUTCS TPOMOOIUTHYE-
CKasl Tepamus, Mpu oO0MmUPHBIX Tpombo3ax u JIBC-cunapome, korga NpoOUCXOAUT
3HAUYMUTENbHOE yBennueHue B mnasme 111P.

Knunuueckoe 3nauenue:

89



®ubpunored - octpodas3ubiii O6enok. Ero koHueHTpanusi yBeIHMUHMBAETCA
IpU TSHKENbIX OaKTepHallbHbIX MH(EKIHIX, TpaBMax U Tpombo3ax. K 3HaunTens-
HOMY POCTY YpOBHS (puOpHHOTreHa MpUBOAAT 3a00JeBaHUs MOYEK (IMHEIOHESPPHUT,
rJIOMEPYJIOHEPPUT, TEMOJIUTUKOYPEMUUECKUN CUHAPOM), KOJIIareHo3bl (peBMaTo-
UJHBIA apTPUT, Y3€JIKOBBIA NMEpPUApTEPUUT), HOYHAS MapOKCH3MajbHas TreMOTJIO-
Ounypusi, HOBooOpazoBaHus (pak Jerkux). Ilpm arepockiepo3e HabIromacTCs
yCTOWUYMBOE yBelnueHue (UOpPUHOreHa, TPYIAHO KOPPUTHUPYEMOE JIEKapCTBEHHBI-
MU TipernapaTamMu. PUCK pa3BUTHS CEepACUYHO-COCYIUCTHIX 3a00JEBAHUN TPU ITOM
MOBBIMIACTCS MPOTIOPIMOHAIIBHO POCTY €ro YpoBHS. [loBbIIeHWE KOHIIEHTpAITUU
¢ubpuHOreHa B mia3Me KpoBH OOJBHBIX CEPACUYHO-COCYIUCTHIMU 3a00JIEBAHUSIMU
MIPEAMIECTBYET Pa3BUTHIO WH(APKTa MUOKapAa U WHCYNIbTa. Koppensius Mexmy
YPOBHEM JIaHHOTO OeJKa M Pa3BUTHUEM 3THUX OCJIOXKHEHHH OCOOCHHO YETKO Mpo-
CIIEKUBAETCS y MAlMEHTOB MOJIOIOTO Bo3pacta. OmpeneiaeHne ypoBHs (pUOPHUHO-
reHa sIBJISICTCSl OJJHUM U3 HanboJiee YyBCTBUTEJIBHBIX TECTOB JUIsl BBISBICHHS Oec-
CUMIITOMHBIX CTaJNH MOpakeHus: Nepupepuueckux cocy10B.

HuchubpuHoreHeMus: MPEACTABISIET COOOM OTHOCUTENIBHO 4acTO BCTpeya-
IOI[EECs COCTOSTHUE, TPUYEM OHO MOXKET OMPEEISATHCS HECKOJIBKUMU MYTaIlUsIMHU,
OJIHU U3 KOTOPBIX HE COMPOBOXKIAIOTCS, a IPYTUE COMPSKEHBI C KPOBOTCUCHUSIMU.

CHwxkeHHe KOHIEHTpanuu (uOpuHOoreHa B IUIa3Me  HabIroIaercs
npu:

® BPOXXJICHHOM JCUIINUTE;

® [ICYCHOYHO-KJIETOYHOU HEJJOCTATOYHOCTH;

e JIBC-cunapowme;

® OCTpbIX (PHMOPUHOIUTUIECKUX COCTOSHUSIX;

® TIOPAXEHUSAX KOCTHOTO MO3Ta (JIEMKO3, OIyX0JIeBbIE METACTa3bl).

Peghepenmmnvie 3nauenusn:

2-4 1/m.

OmnpenesieHue BHICOKOMOJIEKYJISPHBIX TPOU3BOAHBIX (GUOPUHOTEHA.

Haunlosiee BaKHBIMU B MPAKTUYECKOM OTHOIIICHUU BBHICOKOMOJICKYIISIPHBIMU
MPOU3BOAHBIMU (PHOPUHOTEHA SBJISIFOTCS:

1)  Pacmeopumsle puopun-monomepusie komnaexcot (POMK).

Onu npeacTaBisieT co00M BRICOKOMOJIEKYJISIPHBIE PACTBOPUMBIE KOMILIEKCHI
bubpuH-MOHOMEpa ¢ (UOPUHOTEHOM M C TIPOIYKTaMHU paciieruieHus GuopuHore-
Ha/pudbpuHa. B Hopme POMK He oOHapyxuBaroTcs. VX nosiBieHue B mia3Me CBU-
JIETeNIbCTBYET O HApYIICHUWU IIpollecca HOPMaJbHOW ToJiMMepHu3anuu (GpuopuH-
MOHOMEPOB.

2)  Ilpooyxkmut Oezpaoauyuu puopunozena (IIJJ®). BemectBa, B HE
OOJIBIIIMX KOJMYECTBAX OOpa3yrollrecss U B HOPME B pe3ysibTaTe PaCIICTUICHHS
¢bubpuHa.

OmnpenesieHue pacTBOpUMbIX (PUOPUH-MOHOMEPHBIX KOMILJIEKCOB
(P®MK).

Jns BeisiBneHnss POMK B kiMHMKE 4alle HCIOJIB3YIOTCS TaK Ha3bIBa€MbIC
napaxoaeynsayuonusvie mecmol. OHH OCHOBaHBI Ha (DeHOMEHE HehEepPMEHTATUBHOTO
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ceeptbiBanusi POMK mnipu noGaBneHun k miaa3me, B KOTopoit conepxkarcsi POMK,
50% pacTtBopa 3Tanona unu 1% pactBopa npoTaMuHa cylbdara.

Ilpoba ¢ 50% pacmeopom 3manona siBnsercs 0ojiee 4UyBCTBUTEIbHOU. B
npobupky Haduparot 0,15 mn 50% stanona u 0,5 mu mnazmel. E€ BecTpsixuBaiot u
MOMEIIAIOT B IITaTUB MpPU KOMHATHOM Temmeparype. [Ipoba paciieHuBaercs Kak
MOJIOKUTENbHAsL, eciiu yepe3 1—-10 MuH B mpoOupke 00pasyercs reib.

Ilpoba ¢ npomamuna cyavghamom NO3BOJSIET BBISIBUTH HE TOJIBKO MOJIUME-
puzanuio GuOpUH-MOHOMEPOB, BBICBOOOXHaromuxcs u3 POMK, Ho u obHapy-
KUTh OCAKICHHE PaHHUX MPOAYKTOB pacuierieHus: ¢pudpunorena/pudpuna. Ile-
pea HavyaJloM MCCIIEeI0BaHUs MPEIBAPUTEIBHO TOTOBAT 5 pa3BeneHuil 1% pactBopa
npotamuHa cyibdara (B 5, 10, 20, 40 u 80 pa3). B kaxmoe u3 MpUroTOBICHHBIX
pa3Benenuit qobapnsor 0,2 mi miasmbl. [Ipobupku ocrapnstor Ha 30 MUH Tpu
KOMHATHOHM Temmneparype. OneHKa pe3yJbTaToB MPOBOAUTCS TaK ke, KaKk U B MPO-
0e ¢ aTaHo0M. B HOpMe oTpuLIaTeabHBIN pe3ybTaT 0OHAPYKUBAIOT BO BCEX pa3-
BEJICHUSX MpoTaMuHa cyib(ara. Eciu XoTs Ob1 B 0AHOM U3 pa3Be/ieHUil oOpa3yeT-
Csl T€JIb, PE3YJIbTAT OLIEHUBAETCS KaK MOJIOKUTEIIbHBIN.

[TonoxxurenpHast mpobda ¢ ATAHOJIOM, a TAKXKE IMOJOKHUTEIbHBIA PEe3yNbTar
IpPOTaMUHCYJIb(pATHOW NMPOObI B MEPBBIX JBYX Pa3BEICHUSX CBUIECTEIIBCTBYET O
Hanuuuu B mazmMe POMK. OOpa3oBaHue rens BO BCeX pa3BEACHHUSIX NMPOTaMUHA
cynb(dara 00JbIIe XapaKTepHO JUIsl TIOBBIIICHUS YPOBHS PAHHUX MPOJIYKTOB pac-
nieruieHust puopruHoreHa/pudpuHa.

[lonoxuTensHble pe3yabTaThl 00eux npod Berpewatorcss mnpu  JIBC-
CUHAPOME, a TaKK€ MACCHBHBIX TPOM0OO3ax U TPOMOO3IMOOIMSIX, COMPOBOKAAIO-
IIUXCS AKTUBALMEN CUCTEMbI (PUOPUHOIH3A.

Onpenesnenue npoaykToB Aerpagauuu pudpuna (IL1D)
D-numepsbl.

D-numepsl — 310 crienuduyeckue TPOayKTHl aerpananuu GudpuHa, oopa-
3YIOLIKECS B MPOLIECCE JIM3UCA CIYCTKA KPOBHU I1OJ] BIMSHUEM IUIa3MUHA U HEKOTO-
peix Hecnenupuyeckux ¢GudpuHOIUTHKOB. KoHueHTparus D-aumepoB B ChIBO-
pPOTKE MPONMOPLHMOHANIbHA AKTUBHOCTU (PUOPHHOIM3A U KOJIMUYECTBY JIM3UPYEMOTO
¢bubpuHa. DTOT TECT MO3BOJISIET CYAUTh 00 MHTEHCUBHOCTH IPOIECCOB 00pa3oBa-
HUS U pa3pylieHus GuOpUHOBBIX CT'YCTKOB.

Onpenenenve D-mumepoB MOXKET NMPOBOJUTHCS MUMMYHO(DEPMEHTHBIM Me-
TOJIOM C HMCIIOJIb30BAHUEM MOHOKJIOHAJIBHBIX aHTUTEN, UMMYHOAU(PY3UU, METO-
JIOM TYpOMIUMETPHUH, a TAKKE JIATeKC-arTIIOTUHALIMU.

llosvluenue yposns D-Oumepos B KpoBU HAOMIONAETCS IMPU BEHO3HBIX
TpomM0O03ax, aTepoTpomMO03e, TPOMO0IMO0IMH JierouHoi aptepun, JIBC-cunapome,

IPY MAaCCUBHBIX ONIEPATUBHBIX BMEIIATEIbCTBAX.

Ha conepxanne D-auMepoB BIMSIIOT Takue (DaKkTOphl, Kak pa3zmep Tpomoda,
BpeMs OT Hauaja KIMHUYECKUX MPOSBICHUUN 0 HAa3HAYEHUS AHTUKOATYJISTHTHOU
Tepanuu, IJIUTEIHHOCTh MPUEeMa aHTUKOATYJISTHTOB.

KoHeuyHblil ypoBeHb 3HAHUIA.

1. Tpomoboyumot oopazyromces 6:
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1) cenesenke

2) KOCTHOM MO3re

3) auMpaTHIECKHUX y3I1ax
4) Bce OTBETHI IPABUJIHHBIC
5) npaBUIILHOTO OTBETA HET

2. Tpomobouumonenusa xapakmepHa ons:
1) KkpacHYX¥M HOBOPOIKICHHBIX

2) IryueBoi O0Ie3HH

3) ABC-cunapoma

4) BUY-undexnuun

5) Bce mepeunciieHHOe BEPHO

3. Iloukunoyumos - 3mo usmeHnenue:

1) popMBI 3pUTPOLIUTOB

2) pa3zMepa SpUTPOIUTOB

3) MHTEHCUBHOCTH OKPACKH 3PUTPOIIUTOB
4) 00beMa SPUTPOITUTOB

5) Bcex MepevYrCICHHBIX TapaMeTPOB

4. Iloocuem Ipumpouyumos peKomMeHOyemcsa Npoeooums cpasy nocie 631-
mus Kpoeu npu:

1) sxene301ePUIUTHBIX aHEMHSIX

2) TEMOJIMTUYCCKUX aHEMUAX

3) armnacTUYeCKUXaHEMUAX

4) B1p- 1e(pUIUTHBIX aHEMHUSX

5) Bcex mepeurcacHHBIX aHEMHUSIX

. OCHOBHBIM IHEPZEMUUECKUM CYOCHIPAMOM 6 IPUMPOYUMAX ACTACHCA:
. TJIFOK03a

. hpykro3a (6amrt - 0)

. munupl (6at - 0)

. TiroTaTHoH (6asmt - 0)

. TiikoreH (6ain - 0)

Ol wWwDNEF- ol

6. [na noocuema mpomoouumos moicem 0blms UCNO16308aH 11000 U3 Ne-
PeUUCTIEHHBIX MEM 0008, KpOMe:

1) B kamepe ¢ npuMeHeHHeM (a30BO-KOHTPACTHOTO YCTPOMCTBA

2) B Ma3KaxX KpOBH

3) B kamepe ['opsieBa

4) Ha TEeMaTOJIOTUYECKOM aHAIM3aToOPe

5) TpoMO03IaCTOrpaMMBI

7. OchosHy) maccy mpomoouumos nepugepuueckoil Kposu 300p06ulx Jiko-
oeil cocmaenaom:
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1) roHbIC

2) 3pelibie

3) crapebie

4) popmbI pazapaxkeHHs
5) pereHepaTUBHBIC

8. CHudcenue Konuvecmea mpomoouumos 6 nepughepuueckoii Kpoeu npo-
ucxooum 6 pezyibmame:

1) penyKiuu MerakapUOIMTAPHOTO armapata KOCTHOTO MO3ra, HapyIICHUs
OTIIHYPOBKH TPOMOOLIUTOB OT METaKapHOLUTOB

2) CHIDKEHHSI TTPOAOIDKUTEITLHOCTH JKU3HU TPOMOOITUTOB

3) IOBBIIIEHHOTO TOTPEOJICHUSI TPOMOOIIUTOB

4) pa3pyuieHus: TPOMOOIIMTOB aHTUTPOMOOIIMTAPHBIMHA aHTUTEIIAMHU

5) Bcex mepevyrciIeHHbIX TPUIHH

9. PeakmueHolit MpOMGOUUNO3 603MOMNCEH NPU:
1) KpOBOTEUCHUHN

2) ONepaTUBHOM BMEIIIATEIIbCTBE

3) MaJIbIX J103aX HOHU3HUPYIOIICH paTualiu

4) 310KaYECTBCHHBIX HOBOOOPA30BaHHIX

5) BceX MEPEeUYMCACHHBIX COCTOSHUAX

10. Ilogviuenue xonuvecmea mpomooyumos Hada00aemca npu io-
00M U3 nepeyuciennvIX 3a001€6aHUIL, KDOME:

1) HaYaTLHOTO TIEPUOJIa XPOHUYECKOTO MUEIIOJICHKO3a

2) muenohudbposa

3) spuTpeMun

4) Byp-neunutHOM aHeMUn

5) Bcex MepevyrCcIeHHBIX COCTOSHUSIX

11. Buipasicennasa mpomooyumonenus nabaooaemcs npu:
1) nyueBoii 601€3HHA

2) nedurrre ButaMmuHa B, 1 (homeBoil KUCIOTHI

3) amIacTHYCCKUXaHEMHUSIX

4) ocTpoMm Jieiiko3e

5) Bcex mepeurciaecHHBIX 3a00ICBaHMSIX

12. B npoueccax zemocmaza mpomoouumol 6bINOJIHAIOM QYHKUUIO:
1) aHTHOTPOPHUYECKYFO

2) aire3uBHYIO

3) KOAryJISAIUOHHYIO

4) arperaiuoHHY0

5) Bce mepeunciieHHble GYHKIIUN
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13. Hoocuumano 80 mpomooyumoe na 1000 spumpoyumos, Koauue-
cmeo pumpouumos 6 kposu pasno 4,0x1012/n, uucino mpomoéoyumoe 6 Kposu
cocmaenaem:

1) 240x109/n

2) 280x109/n

3) 300x109/n

4)320x109/n

5) 340x109/n

14. Tpombouyumot odpazyromcsa u3:
1) mirazmo0itacra

2) mueno0iiacra

3) Merakapro0Jiacta

4) pubpodacra

5) numdoobnacra

15. Tpomoboyumonamuu He conpogoHcOAOMCcs:
1) yasuHeHHEM BPEMEHHU KPOBOTCUYCHUS

2) yIUIMHEHUEM BPEMEHHU CBEPTHIBAHUS

3) HapymieHHeM 00pa30BaHuUs MPOTPOMOHMHA3KI

4) K-aBUTaMHHO30M

5) HU OTHUM W3 TIEPEUNCIICHHBIX 3D PeKTOB

16. Tpomoboyumonenueii coOnpoBOHCOAIOMCs 6Ce NEPEUUCIEHHbIE 3A00-
Jleanus, Kpome:

1) runepcruieHn3Ma

2) IBC-cunapoma

3) remoduuu

4) cungpoma Kazabaxa-Mepurra

5) HM OJTHOTO U3 MEPEUYMCICHHBIX

17. QDuopunooopazoeanue ciedyem KOHMPOIUPOBAMb:

1) ®ubpuHOreHOM

2) [IpoTpOMOMHOBBIM BPEMEHEM

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

5) Onpenencarem nmporenna C.

18. AHmMUKOA2ynAHmME HENnPAMO20 O€lCMEUs MOMNCHO KOHMPOIUPO-
eamu:

1. BpemeneM cBepThIBaHUS

2. TpOMOWHOBBIM BpeMEHEM

3. [Iporpom6uHOBEIM Bpemernem (MHO)

4. TlponykTtamu aerpagamnuu GpuOprHa

5. Aututpom6bunom |1
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19. Ilpu zemopunuu umeemcesa oepuyum gpakmopoe
1) ITna3mel

2) TpomOoI1UTOB

3) Jle#ikonuTOB

4) DHOO0TENHNS COCYIOB

5) ®ubpuHoIM3a

20. Tpomounooobpazoeanue ciiedyem KOHMPOIUPOCANb:
1) TpOMOMHOBBIM BpeMeHEM

2) ®aktopom XIl|

3) TonepaHTHOCTHIO TJIa3MBI K TeMapUuHY

4) [TpoTpOMOWHOBEIM BpEMEHEM

5) AaturpomoOunom 11
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TEMA: IUTOKWHBI, MIIEMUS U PEINNEP®Y3US: KIIMHUYECKUE ACIIEKTBI.

OcHOBHBIE BONIPOCHI TEMBbI.

1) HefitpodminbHbIC TPaHyJIOIUTHI, MOHOLIUTHI H MaKpogaru

2) I'pymnmbl XeMOTaKCHUECKUX BelIecTB ((akTOpbl XeMOTaKCUCa Ui HEHTpO-
($huI0B, MOHOIIMTOB/MaKpo(haros)

3) OcHOBHBIC MOJIEKYJIBI KIICTOYHBIX MEMOpaH, YACPKUBAIOIINE KICTKA BOC-
HaJCHUS

4) IIpu3HAKK aKTHBALIMKA HEHTPOPHIOB

5) AHTUMHKPOOHBIE OEITKK U (EPMEHTHI HEUTPOPUIIOB, MOHOITUTOB H MaKpO-
(aros

6) Posib SHIOTENHANBHBIX KJIETOK B Pa3BUTHH BOCIIAIMTEILHONW PEaKIIUH

7) ®aktop pon Bumnsedpanra (GDB)

8) LlutokuHbl. MeTabOIUTHI apaXUI0OHOBOM KMCIIOTHI

9) CuHApPOM CENTHYECKOTO IIIOKa

10) Nmemus n penepdysus. I'umore3sl pa3BuTHs (CBOOOTHOpaINKAIb-
HASTHIIOTE3a; THIIOTE3a MTOBPEXKICHN)S, CBA3aHHAs C meperpyskoil Ca’’; ru-
M0Te3a )IIOBPEXKICHUA B CBSI3U € oTepeill (oCcHOIUNUI0B U3 CAPKOIEMMBI

AKTYaJIbHOCTH TeMBl.

Huroxunsl (LUK) — sTt0o mpoayuupyemble KieTkamMu O€IKOBO-TIENTHIHBIC
(akTOpbl, OCYLIECTBIISAIONINE KOPOTKO-TUCTAHTHYIO PETYJISLUI0 MEXKKIETOUHbIX U
MEXCUCTEMHBIX B3aMMOJEUCTBHM. [[UTOKMHBI OMpenenstoT BbLKHMBAEMOCTh Kile-
TOK, CTUMYJISIUIO WJIM UHTHOMpOBaHUE UX pocTa, TudPepeHInpoBKy, QyHKIINO-
HaJbHYIO aKTHUBAIMIO U anonTo3 KiIeToK. CrnocoOHOCTh peryjaupoBaTh IEpeyuc-
JeHHble (QYHKUHUU OOYCIIOBJIEHA TEM, YTO MOCJE€ B3aUMOJEHCTBUSA IIUTOKHHOB C
KOMILJIEMEHTAPHBIMH PELENTOPAMH Ha MOBEPXHOCTH KJIETOK, CUTHAJI 4Yepe3 dJie-
MEHTbhl BHYTPUKJIETOYHOW TPAHCAYKIMU NEpEeNaeTcs B SAPO, TNI€ aKTUBUPYIOTCS
COOTBETCTBYIOILIUE I'EHBI.

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

Hurokunsl (LIK) — ropmoHonomo0HbIE MOJEKYJbI, NEUCTBHE KOTOPBHIX Ha
KJIETKY-MUILIEHb OMOCPENYETCs] BBICOKOCTIEU(UIHBIMU BHICOKOAQ(PUHHBIMU MEM-
OpaHHBIMU PEIIETITOPAMHU.

IUTOKUH O O pacTBopanm peuenTtop

pacuerieHue CBA3BIBAHUEC C MHTAKTHBIM PEHEIITOPOM 3216IIOKI/Ip0BaHHO
D =>

L N 4 KJIETOYHAsi MeMOpaHa
/ 2

1

Puc. Pacmeopumbsie peyenmopul 015 YUmMOKUHOS.
1 — bhepMeHT KJIETOUHOM MOBEPXHOCTH; 2 — IUTOKMHOBBIN pelenTop
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Bce penenrtopsr LIK mpencraBisiioT co0oil TpaHCMEMOpaHHbBIE TIUKOMPOTE-
WHBI, Y KOTOPBIX BHEKJIETOUYHAs 4acTh OTBeuaeT 3a cBa3biBanue LK. Kak npasuio,
ATH PELENTOPhl COCTOAT 00Jiee YeM U3 OHOU CyObEeIUHMUIIbI, TPUUEM BBICOKOA(-
(buHHOE CBSI3bIBAHUE SIBJISIETCS CIEACTBUEM B3aUMOJICHCTBUS C Pa3HbIMU CyObeI1-
HUIIAMH, KaXX/1asg U3 KOTOPBIX caMa CrocoOHa CBs3bIBaTh coOTBeTcTBYIOmUN 11K,
HO ¢ OoJee HU3KOM adPuHHOCTHIO. OTHU CYOBEIUHUIIBI PELIENITOPOB PEarupyroT
TOoJIbKO ¢ ompeneneHHbIM [IK, B To BpeMs kak apyrue crnocoOHbl (GOpMHPOBATH
obmme peuentopsl ans pasHeix UK. Hanmmuwme obmux cTpykTyp B perentopax
MOKeT 00ycnoBnMBaTh GyHKIMOHaIbHOE cx0acTBO psana LK. Kpome toro, cymie-
CTBYIOT OOIIHE TPYIIOBBIC PEIENTOPHI, CIOCOOCTBYIOIINE YCTPAHCHUIO M30BITKA
K B ouare mopaxkenms. CHHTE3 pEIENTOpPOB MPOTEKAaeT Oojiee MHTCHCHUBHO M
JUINTEIBHO, YeM cuHTe3 cooTBeTcTByrommx LK, yto oOycnoBnuBaer ux Ooisee
MOJIHYIO U OBICTPYIO 3JIMMHHALIMIO U3 COCYAUCTOrO pycia U peaau3aluio OMoJo-
rudeckoro 3¢dexkra B oyare mnopaxeHus. PacTBOpUMBIN perentop, CBs3bIBaIO-
nuiica ¢ LK, — 3To oTmerieHHbI hepMEHTOM BHEKJICTOYHBIA JTOMEH MEeMOpaH-
HOTO perenTopa. PacTBopruMbie perenTopbl COXpaHsAIOT BHICOKYIO adPUHHOCTH B
OTHOIIEHUM CBOUX JIMTAHIOB U OJlarojiapsi 3ToMy crocoOHbl HeTpanuzoBath 1K,
MPENSTCTBYS UX JOCTYNY K HMHTaKTHBIM MEMOpPAaHHBIM PELIETITOPAM; UX MOKHO 00-
HApYXUTh B CBIBOPOTKE M Moue. PacTBOpuMMBIE penenTopbl MOTYT BBINOJHSATH
GyHKIMM KOHKYPUPYIOIIMX aHTarOHHCTOB, @ TAaK)KE€ y4acTBOBaTh B TPAHCIOPTE,
nocrtaBke LK B ouar mopakeHus W BBIBEACHWU UX W3 opraHus3ma. B pesyinbrare
B3aumozercTeus LK ¢ penentopoM MHUIMUPYETCS CUTHAIL, IIEpeaada KOTOPOro B
KJIETKY OOBIYHO MPOUCXOAMWT JHOO MO MyTH C ydacThueM sHyc-kuHasbl (JAK)-
STAT, nu6o no nytu ¢ yuactuem kuHa3bl Ras-MAP.

B otnnuue ot kinaccuyeckux ropMoHOB OosbMHCTBO LK siBisiercst moie-
KyJIaMH JIOKaJIBHOTO (MapakpuHHOTO) AeUCTBUS. OHU NPOIYIUPYIOTCS U yTHIU3H-
PYIOTCSl KJIETKaMU, HaXOJASIIUMHUCS B TECHOU OMm30cTU. BO3MOXKHO M ayTOKpHH-
Hoe neiicteue LK, T.e. nelicTBUE Ha Ty k€ KJIETKY, KOTOpas CEKpeTUpOBajia JIaH-
bl LK. Ilocne Beiaenenus knetkamu-tipoayueHramu LK uMeroT kopoTkui 1e-
pHOJl TIONMYBBIBEJCHUS W3 KPOBOTOKa. BriBenmenue katabonusupoBanHbix [[K u3
OpraHu3Ma OCYUIECTBIISICTCS IIEUYCHBIO U IToukaMu. HecMOTpst Ha KOPOTKUN NEPUOJ
xu3Hu LK, B ChIBOpOTKax naxe 340pOBBbIX JOHOPOB HMHOTIA OINPEACISIOTCA HUX
Huzkue ypoBHU. Cekpenus LK — kpatkocpounsiii npouecc. Koaupyromas LK
MPHK HecTabunbHa, 4TO B COYETAaHUU C KPATKOCPOYHOCTHIO TPAHCKPUIIIIUU F€HOB
K npuBOIUT K HEMPOJOJKUTEIIBHOCTH UX OMOCHUHTE3a.

K cucreme IIK B Hacrosmiee BpeMsi oTHOCAT 0ko0yio 300 MHIUBUIYyaTIbHBIX
MOJUIIENTUIHBIX BemecTB. Cpean BCEX M3BECTHBIX K HACTOSIIEMY BPEMEHU CEK-
peTUpPYEMBIX KJIETKaMU peryJIsaTOpHbIX (akTopoB ABe rpynnsl K sBastoTcs
HamOoJiee XOpOIIO U3YYEHHBIMU M, B CBSI3U C ATUM, HauboJiee YacTO UCIOJIb3ye-
MBIMH B JHATHOCTUYECKUX 1eTsiX. D10 (pakTopsl pocta u [IK nMMmyHHO# crcTeMbl
(MC). LIK UC xapakTepusyroTcs CICTYIONTUMU OOITUMH CBOWCTBAMM:

* CUHTE3UPYIOTCS B MPOLECCE pealnu3alid MEXaHU3MOB €CTECTBEHHOTO WU
cenu(prUIecKoro UMMYHHUTETA;

* MIPOSIBIIAIOT CBOIO aKTUBHOCTh MPH OY€Hb HU3KUX KOHIIEHTpAUUAX (TOpsi/I-
ka 10-11 M/m);
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* CIIy’KaT MeIMaTopaMy UMMYHHOM M BOCHANIUTEIBHON peakuil 1 001agaroT
ayTOKPUHHOM, MapaKpUHHON U SHAOKPUHHON aKTUBHOCTHIO;

e 00yaar0T TUICHOTPONHON (MOJU(PYHKIIMOHAIBHOW) aKTHUBHOCTBHIO, T.C.
onuH LK oka3bpIBaeT BiaMsiHUE HA Pa3IMYHbIC TPOLIECCHI;

* XapaKTepU3yIOTCS TMOCJIEA0BATENbHOCTRIO OCYIIECTBICHU 3()PEKTOB:
onuH LK ciocoben nnaynupoBath npoaykuuto apyroro LK wnu sxcnpeccuto ero
peLenTopoB; HabI01aeTCs TaKKE CUHEPTU3M M aHTAarOHU3M JIEHCTBUS Pa3IMYHbIX
LK.

Knaccudukanus LK MoxkeT mpoBOAUTHCS MO UX OMOXUMHUYECKUM U OHOJIO-
TUCKUM CBOWCTBaM, a TaKXKe MO TUMaM PelenTopoB. B 3aBucumoct OT TOro, Ka-
kue kiaeTkn MC nmpernmyIinecTBeHHO CHHTE3UPYIOT TOT Wi uHoil LK, pazmuyator
unTenekunsl (IL), MoHOKMHBI 1 TMMQOKHHBI. B HacTosmee Bpemst 37 uHTepeii-
KMHOB UMEIOT nudpossie obo3HaueHus: (IL-1-37), ocranbubie 11K OykBeHHBIE:
CSF (xononuectumynupytonue daxtopsl), OSM (onkoctatun M), LIF (dbaktop,
uHrHOUpytommit neriko3nsie kietku), TGF (Tpancdopmupyromme (aktopsl po-
cra), CNTF (ummuapusiii Helipotpoduueckuii daxrop), TNF (dbaktop Hekposa
onyxounei), uaTepdeponrsl (IFN) u T.4. Ilo mexanusmy neiicteusa LIK MC moxHO
YCJIOBHO MOJIPa3/ICNINTh Ha CIECAYIOIINE TPYIIIbL:

1. [IpoBocnamurensubie IIK (IL-1, [IL-6, IL-12, TNFa, IFNa,
IFNB, IFNy, xemokunst — IL-8, MCP-1, RANTES u 1p.)
NPOAYLUUPYIOTCS U JEHUCTBYIOT HAa MMMYHOKOMIIETCHTHBIC KIJIETKH, WHUIUUPYS
BOCITAJINTENIBHBIA OTBET. MHOTHE aBTOPBI OTMEYAIOT, YTO BBICOKHNM YPOBEHb ITHX
LK sBiIIeTCS OTpa)KEHUEM AaKTUBHOCTH U TSKECTH MATOJIOTMYECKOTO MpOoLecca.

2. [IpotuBoBocnanurensubie UK (IL-4, [L-10, TGFB wu nap.),
peryiupytoiye crnenupruieckue UMMYHHbBIE PEaKIIMU U OTPaHUYUBAIOIINE Pa3BU-
THE€ BOCTIAJICHMUSI.

3. Perynsatopsl KJIETOYHOTO M TYMOPAIbHOTO MMMYHHUTETa (€CTECTBEH-
HOTO WU CTIEIU(PUIECKOTO0), 00agaronme cooCTBeHHbBIMU d(PPekTopHbIMU (HYHK-
UUSIMU (IPOTUBOBUPYCHBIMU, IUTOTOKCUYECKUMHU).

Crnekrpol 6monorundeckux aktuBHocTer [IK MC B 3HaunTenbHON CTENCHU

MEPEKPBIBAIOTCS: OAMH M TOT K€ MPOIIECC MOKET CTUMYJIMPOBATHCA B KJIETKE 0O-
nee yeM oxuuM LK. Bo mHorux cimydasx B neiictBusx LK naGmrogaeTcs cunep-
ru3M. Anturennas (Al') ctumynsuus npuBoauT K cekpenuu LK «mepBoro noko-
aenus» — IL-1 u -6, TNF-0, koTOpble HHIYLUPYIOT OMOCUHTE3 IIEHTPAIBLHOTO pe-
ryastopHoro LK: IL-2, a Takxke 1L-3-5, INF-y u ap. B cBoto ouepens, LIK «BTOpO-
ro MOKOJIEHUs» BIUAIOT Ha OuocuHTe3 panHux LK. Takoil mpuHumn aeicTBus
MO3BOJISIET HE TOJILKO PETYJIMPOBaTh UMMYHHBIH OTBET, HO U aMILUIU(UIIMIPOBATH
ero,
BOBJICKasl B PEAKIIMIO BCE BO3pacTaroiiee yuciao kieTok. |L-2 mosBusercs B quTo-
ma3me T-knetok depes 2 4 nocne ctumyisiuuu; 1L-4 uepes 4 4, [L-10 uepe3 6 u,
IL-9 gepe3 24 4. IIuk BbIpaOOTKM pa3IWYHBIX JTUMGOKUHOB Bapbupyet: 12 4 mis
IL-2, 48 u nns IL-4 u IL-5, 72 4 nqns IL-9 u INFy. JleiictBue LK TecHo cBsizaHO C
(bU3MOTOTUYECKUMH U TTaTO(U3HOIOTUYECKUMH PEAKIUsIMU opranu3ma. [Ipu BbI-
paboTKH pa3nuuHbIX JIUMQPOKHHOBUBapbUpyeT: 12 u mst [L-2, 48 u s [L-4 u IL-
5,72 4 nns IL-9 u INFy.
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Heiicteue 1K TecHO cBsSi3aHO ¢ (PU3MONOTHYECKUMU U MATOPU3HOTIOTHYE-
CKMMH pEakIUsIMU opraHusma. [Ipm 3TOM NPOUCXOIUT MOAYJSALHS KAK JIOKaJb-
HBIX, TAK U CUCTEMHBIX MEXaHW3MOB 3alUThl. OJHON M3 BaxKHEHIMX (DYHKIIHIM
cuctemsl LIK sBisieTcst obecrnieueHne coraacoBaHHOTO ACHCTBUSI UMMYHHOM, SH0-
KPUHHOW M HEPBHOU CUCTEMBI B OTBET HA CTpecC. Y CHIIEHHE MPOAYKLIHH OIpee-
nenubix [IKBocnanenust win ¢pakTopoB, CTUMYIUPYIOMIUX POCT JUM(OLUTOB, MO-
JKET JIeKaTh B OCHOBE HEKOTOPBIX 3a00JieBaHuii. B ToO jxe BpeMsi CHUKEHUE YPOBHS
psana 1K taxke coco6HO mpoBorupoBath 3aboneBanue. Tak, CSF urpaer Bemy-
IIyI0 pOJIb B HOPMAJIbHOM T'€MOIIO33€, U YMEHBIICHUE €r0 MPOAYKIHH HAPYIIAET
MEXaHU3MBI 3aIUThI MPOTUB WH EKITUH.

[Tockonpky LK siBIsIIOTCS TOKAIBHBIMUA MeAHAaTOpaMu, Oosee 1eaecoodpas-
HO U3MEPATh UX YPOBHU B COOTBETCTBYIOIIMX TKAHSAX MOCJE 3KCTPAKIHUMU TKaHE-
BBIX ITPOTEUHOB WJIM B €CTECTBEHHBIX XUIKOCTIX, HAIPUMED, B CJIE3€, CMBIBAX U3
MOJIOCTEM, MOUY€, CIMHHOMO3IOBOM KUAKOCTU U T.11. YpoBHU LK B cbIBOpOTKE MIn
JIPYTUX OMOJIOTMUECKHUX KUAKOCTIX OTPa)KalOT TEKYIIEe COCTOSHUE PaOOThl MM-
MYHHOM CHCTEMBI, T.€. UX CHHTE3 KjieTkamu in Vivo. B Hopme B kpoBu LIK UC He
onpenenstorcsa. Beisisaenue 1IK oObiuHO oTpakaeT Hanuuue BocnaieHus. Omnpe-
nenenne ypoBHed mponaykuuu IIK MoHoHykineapamu mnepudepuyeckoi KpoBU
(MIIK) in vitro moka3piBacT (PYHKIHOHAJIBHOE COCTOSHHE OTHX KIETOK.
Cnonrannas npoxykuus [{K MIIK B kynbType CBUAETENBCTBYET, YTO OHH yIKE aK-
TUBUPOBAHHI IN VIVO. MHAyIMpOBaHHBIN (pa3IMYHBIMA CTHMYJISTOPAMH, MHTOTC-
Hamu) cuHTe3 [[K oTpakaetr moTeHIMaIbHyI0, pe3€pPBHYIO CIOCOOHOCTHKIIETOK OT-
Beuath Ha Al'-cTumyln (B 4aCTHOCTH, Ha JICUCTBUE JICKAPCTBEHHBIX MPEMapaToB).
CHwkeHHas MHAyupoBaHHas npoaykius LK in vitro MoxeT ciyXuTh OJHUM U3
MPU3HAKOB UMMYHOI€(PUIIUTHOTO COCTOSIHHUSL.

[Ipn OLICHKE YPOBHEN K HE00XO0AMMO IIOMHUTb, 4yTO
oun sBisrOTCs Al-Hecnenuduueckumu dakropamu. [losTomy crenuduueckas
JUArHOCTHKA MH(EKIMOHHBIX, ayTOUMMYHHBIX U QJIJIEPTUYECKUX 3a00JIEBAHUMA C
IIOMOIIIBIO  OmpenesieHuss ypoBHS Tex wid  uHbIX [IK  HeBo3MoxkHa.
Tem He Menee, mzyueHue ypoBHeu LK mosBossier momyuuTh wWHOOpPMALMIO O
GyHKIIMOHATBLHOM aKTUBHOCTH PA3JIMYHBIX TUIIOB HUMMYHOKOMITETEHTHBIX KJIETOK;
0 TSDKECTH BOCIAIIUTENIBHOIO IIPOLEcca, €ro Mepexoje Ha CUCTEMHBIN YPOBEHb U
MIPOTHO3€; O COOTHOIIEHUHU TPOIIECCOB AJIEPTUYECKUX U ayTOUMMYHHBIX 3a00I1e-
BaHuil. Kpome Toro, onpenenenne yposHei LIK ncnonb3yeTcs npu NpuMEHEHUN
HOBBIX UMMYHOMOIYJIUPYIOIIUX MpenapaToB Ha OCHOBE pekoMOMHaHTHHBIX [[K u
WX aHTarOHUCTOB JUISI M3yUYCHHS (PapMAKOKMHETUKH JTUX MpernapaToB, a TaKkKe
WX CIOCOOHOCTU MHAYIUPOBATh cuHTE3 apyrux K.

OnHako HEOOXOAMMO YYUTHIBATH TO OOCTOSITEILCTBO, YTO OMOJOTHYECKUE
s ekt MHOTHX LK, B yactHOoCcTH IL, MMEIOT BBICOKYIO CTENEHb UJICHTUYHOCTH,
KOTOpasi CO3J1a€T IOCTATOYHO IIUPOKUE BO3MOKHOCTH ISl KOMIIEHCAIIMMHEIOCTa-
TOYHOCTH WU JeDUIMTa OJHUX MEIUATOPOB JIPYTMMHU, a TaKKe TO, YTO MHOTHE
[IK crocoOHBI B3aUMOACHCTBOBATh CO CTPYKTYpaMH OJHHUX M T€X KE PEIEnTOp-
HBIX KOMIUIEKCOB. IMEHHO 3TO 00CTOSATENHCTBO OOBSICHSIET HEPEIKO OTCYTCTBUE
KOPPEISILUNA MEXKTY cofiepskanreM Tex mwin nHbiX 1K u knmnHunyeckumu 0coOeHHO-
CTAMU T€UCHMS IMATOJIOTHUYECKOro mponecca. B paBHOM CTENEHH 3TO OTHOCUTCA U K
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BO3MOXKHOMY OTCYTCTBHIO KOppessiiuu Mexay ypoBHsimu LIK u s dexTuBHOCTBIO
tepanuu. CTaHOBUTCS Bce 0o0Jiee OYEBUIHBIM, YTO OPUEHTAIMS TOJBKO HA YXkKe
xopouio u3BecTHbIe [IK MOXKeT He 0Tpa)kaTb UCTUHHOTO COCTOSIHHSI LIMTOKUHOBOM
perymisiuuu, ocCoOOCHHO €CIIU y4eCTb, YTO B MOJABIISIONIEM OOJBIIMHCTBE CIy4YacB
onpenesienne LK orpaHn4eHo b HECKOJIBKUMU U3 HUX.

[{UTOKUHBI U CepIeYHO-COCYAUCThIE 3a001eBaAHUS.

IL-6, Tak xe kak IL-1, ununmupyet cunTe3 6eKoB ocTpoit (a3zbl. [ToBriiie-
Hue ypoBHeil IL-1 u -6 acconuupyeTcsi ¢ MOBTOPHBIMU KOPOHAPHBIMUA COOBITUSIMU
oonbHbix MBC. B psime MHOTOYMCIEHHBIX HCCIEIOBAHUM IMOKa3aHO, YTO MOBBI-
nieHHbIA ypoBeHb IL-6 nmeer Oosee BaxKHOE NPOrHOCTHYECKOE 3HAUEHHE 110 CPaB-
HeHuto ¢ hsCPb s pa3BuTHS CEepAEHYHO-COCYIUCTOM CMEpPTH U JAPYTHX
KapJMOBACKYJISIpPHBIX OCOXHEHUH. Y OonbHbIX OKC oTMedanoch TOCTOBEpHOE
noBeilieHue ypoHeil [L-1, -4 u -10 no cpaBHeHHIO CO 370pOBBIMU JHIIaMu. OOHa-
PYKEHO CYIIECTBEHHOE MOBbIIIeHUE ypoBHeH [L-2, -4, -6, -12 u -18 y GosbHBIX
NBC 1o cpaBHEHUIO CO 370POBBIMU JIMLIAMU, IpU4YeM ypoBeHb IL-6 ObL1 erie BbI-
mie y nanuentoB ¢ UM. TNFo o6rnazaeT B OCHOBHOM UMMYHOMOIYJIHPYIOIIUM U
IpoBOCHAINTENbHBIM JieiicTBUeM. KonuenTpanus uupkynupyromero TNFo 00b1y-
HO OYEHb HHU3Ka, OJIHAKO PE3KO BO3pacTaeT (MakcUMyM 3a 1,5 yaca) npu BO3HHUK-
HOBeHUU octpoit cutyanun. Onpenenenue ypoBHeir TNFa u IL-6 urpaet nemaso-
BAJKHYIO POJIb B IUATHOCTUKE 3aCTOMHON CEPAECYHON HEAOCTATOUYHOCTH.

KoHeuyHblii ypOBeHb 3HAHMH.

1. Yenexkucnwviii 2a3 mpancnopmupyemca Kpoevio é pasHviX COCHMOAHUSAX.
Pacnonoxcume cnedyrwujue mpancnopmuwie gpopmor CO, no cmenenu npoyeHmMHoO20
npeobaadanusn ¢ oouiell 00j1e MPAHCROPMUPYEMOUL Y2IeKUCTIOMbL:

1) kapOremorioOuH;
2) OukapOoHaT;
3) ¢wusnuecku pactBopeHHbId CO;.

2. Pacnonosxxcume peakyuu cunmesa zema 8 moil nocied06amenbHOCmu, 6
KOmMOopoil OHu RPOMEKAarom 6 op2anuzme:
1) o6pa3zoBanue Mop(OOMIITHHOTCHA;
2) oOpa3oBaHHE d-aMHHOJIEBYIMHOBOM KHCIIOTHI,
3) obpasoBanue nporonoppupunalX;
4) mpucoeaMHEHHE Kee3a.

3. Chuoicenue KoHyenmpayuu oouye2o Oenka é niazme Kpoeu HAa3vléaemcs
eeo U MOICEM HAOIIOOAMBCA NPU ...

4, Ioeviuenue Konyenmpayuu odouezo 6e1Ka naazmvl KPo8U HA3blEAEHICA
...l MOIICEM HAOI00amMbCA 6Clle0cmeue...
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S. Ilepeuucnume ocnosnvie dyghepnvie cucmemut Kpoeu...
6. Memabonusm 2110K03bl 8 IPUMPOUUMAX NPEOCHABIIEH ...

7. B ceéazu c evicokumu KOHueHmpayuamu Kuciopooa é 3pumpoyume co-
30aromea O1azonpusmHple Ycaoeus 0 OKUCIEHUA 2eMO2I00UHA 8 Mem2eMOo2100UH,
KOmOopbulil He MOoJcem GblNOJHAMYb (PYyHKUUIO nepenoca Kuciaopooa. Obpammuoe éoc-
CMAaHO6NIeHUE MEM2eMO2NI00UHA 8 2eMO2TI00UH OCYUWeCEIAemCA npu yuacmuu gep-
MEHmA ... , 0OHOPOM IJIEKMPOHOE U RPONOHOE 8 KON OPOM CIYIHCUM KOpepmenm ...

8. Tpancnopm u Oenonupoeanue 3ceneza 6 Op2aHuIMe NPOUCXOOUmM HPU
yuacmuu ... COOM@emcmeeHHo.

0. Knioueeoii peakyueii cunmesa zema aenaemcsa oopaszosauue ... , pe-
aKyuro Kamanuzupyem gpepmenm... , KOmopuwlii UHCUOUpyemcs ...

10.  Ha cunme3s 00HOIl MO1EKY/IbL 2eMA UCROTBLIYEMCA ... MOTIEKY]l ZTUUUHA.

11.  3aboneeanus, o6ycnoenennsvle HAc1e0CMBEEHHBIM OeheKmom hepmenmos
cunmesa zemd, Ha3vl6AOMCA ...

12. Iloobepume K yKaA3auHbIM MURAM 2eMO2]I00UHA COOMEEMCMEYIOUUe
Habopvl NONUNENMUOHDBIX Henell:

A—HBA; 1. 02y2
b-HB A, 2. 022
B — HeF 3. 0282

13.  Onmpeodenume yuacmok [} nonunenmuoHoll yenu, RPUHAOIEHCAUWUI HOD-
MATbHOMY 2eMO2TIOOUNY U 2eMO2100UHY S’

A—HOpMabHBINA TeMOTIO0UH; 1. Ban-ruc-nen-Tpe-npo-riy-Triy-Jius3-...
b — remorno6us S. 2. BaJI-TUC-JIEU-Tpe-TIPO-BaNI-TITy-JIU3-. ..

14.  Cpasnume osa 6enka, yuacmeyrouiue 6 oomene xcenesa:
A — Tonbko TpaHcheppuH. 1. ConepXuT HEreMoBOE XKENE30.

b — Tonpko ¢pepputus. 2. ConepKuT reMoBO€ Kele30.
3. 'mukonpoTenH mia3Mbl KPOBHU.

4. JlenOHUPYET *KeJe30 B KJIeTKaX OpraHu3Ma.
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15.  Cpasénume gpynkuuu pasuvix 6e1ko6vix ppaxyuii Kposu:

A — anpbOyYMUHBI; 1. OGecneunBarOT UMMYHHTET.

b — o rmoOynuHsI;, 2. O0ecneunBalOT OCMOTUYECKOE JaBIICHUE KPOBH.

B — 0, ri100ynuHbL; 3. OcymIecTBISAIOT TPAHCTIOPT KUCIOPO/IA.

I' — B rmoOynuHBI. 4. OCyIEeCTBISIOT TPAHCTIOPT THAPO(DOOHBIX MOJIEKYI ((KUPHBIE

KHUCJIOThI, OUTUPYOUH U T.11.).
J1 — vy rnoOynuHeI 5. OcymecTBISIOT TPAHCIOPT TUPOKCUHA, KOPTUKOCTEPOHIOB.
6. OCyIIecTBISIOT TPAHCIIOPT XKelle3a.
7. Ocy1ecTBaseT TPAHCIIOPT MEIH.
8. ComepxaT MHTUOMTOPHI TKAHEBBIXIIPOTEUHA3.

16. Mmnozue chepmenmol Kposu mozym o6bimov UCHOIb306aHBL O/ OUAZHOCH U-
Ku 3a060n1e6anuil u KOHmpoaa I¢ppexkmuenocmu neuenus. Ilpu namonozuu Kaxux op-
2aH08 8 KPOGU NOGLIULIAEHICA AKIMUBHOCHLb NEPeYUC/ICHHBIX HUice (hepmenmos?

A —Tleuens. 1. JIAT 45.
2100 5
b — Cepaue. 3. AMuiiaza.

4. Kpeartundochokunaza (MB dopma).
B — Ilomxenynounas 5. AnannHamuHOTpaHcdepasa.

xKeresa.
6. AcmapratraMmuHoTpaHcdepasa.

17. Ykaosrcume 603moorrcnvie npuuunoi:

A — l'unepriporenHeMHUH. 1. HeppoTryeckuii CUHAPOM;
2. oOuJIbHBIE PBOTHI;
3. OOIIUPHBIE OXKOTH;

b — I'mnonnporennemun. 4. nopaxeHue MeYeHu;
5. ocTpble nH(pEKINY;

6. OeJIKOBasg HEIOCTATOYHOCTb.
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18.  Iloobepume éepuble ymeepocoeHus 01 C1e0yIouUX ROHAMUIL:

A — anuno3; 1. cnBur pH KpoBH B KUCIYIO CTOPOHY;

2. pa3BuBaetcs Ha (OHE TUIEPBEHTUIISAIINN JICTKUX;
b — ankanos. 3. casur pH KpoBU B LIETOUYHYIO CTOPOHY;

4. pa3zBuBaeTcs Ha (poHe caxapHOTro nuadeTa.

19. Iloobepume Kk nepeuucieHHbIM RAMOSIOZUAM COOMEEMCMEYIOULee Onpe-
oenenue:

A — napanporeunHe- 1. HapymIeHne cCuHTE3a OJJHOM U3 HOPMAJIbHBIX LIETIEN
MUS; reMOorIo0nHa;
b — Tanaccemus; 2. osiBJIEHUE B KPOBU OEJIKOB HE CBOMCTBEHHBIX HOP-

MaJIbHOMY OpPTaHH3MY;

B — nmopdupus; 3. HapyIIeHUE MPOLIEHTHOT'O COOTHOIICHUSI OCHOBHBIX
OCJIKOBBIX (DpaKIuii;

F'Z[I/ICHpOTeI/IHeMI/ISI; 4, HACJICACTBCHHOC N3MCHCHUC CTPYKTYPEL OJIHOM U3
MOJUNEOTUIHBIX LICTICH I‘eMOFJIO6I/IHa;

J1 — remoryiobuHOMA- 5. HaKoOIUIEHHE NMPEIIECTBEHHUKOB Ir'eMa, BCIEACTBUE
THH. nedexrta (GepMEHTOB YYaCTBYIOIIUX B €r0 CHHTE3E.

20.  Ilooodepircanue ocmomuueckozo 0aeneHus Hympu cocyoa obdecneuuea-

emcsa:
1) aTb0yMUHAMY;
2) KaTHOHAMU HATPUS;
3) nericrBueM TAM®;
4) KaTHOHAMU KaJIbITHs;
5) COJICpYKaHUEM TITFOKO3bI.
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