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TEMA: OBMEH BEIIECTB 1 DHEPI'MU. OBIIME ITYTU KATABOJIN3MA.
['VINKOJINS.

OcHOBHBbIE BONPOCHI TEMBbI.

1) B3anmocBs3b 0OMeHa BEIIeCTB U SHEPTUHU

2) [TousiTe 0 TKAaHEBOM ABIXaHUU

3) [ToHATHE O MUTOXOHAPHUAIHHOM 1IEMHU TIEPEHOCA AIEKTPOHOB

4)  ComnpspkeHue TKaHEBOTO JibixaHus U cuHte3a ATD

S)  JlpIxarenbHbI KOHTPOJIb

6) PazoOmenune apixanus u cuareza ATD

7)  TepmoperynaropHas GyHKIUS AbIXaHHS

8) NHTHOUTOPHI IbIXaHUS

9) KaraGonm3Mm Tr0K03b1 (aHA’pOOHOE U adpOOHOE OKHUCICHHE TIHOKO-
3b1). bruonornyeckoe 3HaYCHKE TIIMKOJIM3A

10)  Casa3p rmkonu3za u [{TK. DHepretndeckuil BbIXOJ JTaHHBIX MPOIEC-
COB

AKTYaJIbHOCTb T€MBI.

buosHepretuka — pazaen OMOXMMUM, U3YyYAIOMIMK OMOXMMHUYECKHE MeXa-
HU3MBbI, IPUBOSIINE K TE€HEPALUU Pa3IUYHbIX (POpM OHMOIOTUYECKON IHEPIHH,
IIPOLIECCHI PEBPALLEHUS U 3alacaHusl JHEPrUu B )KUBBIX cucrteMax. K HacTosie-
MY BpeMeHU C(HOPMYIUPOBAHBI TP OCHOBHBIX 3aKOHA OMO3HEPT€TUKH:

1. XKupas kierka nz0eraer mMpsIMOro MCIOJIb30BAHMS SHEPTUN BHEUTHUX
pPECYPCOB ISl COBEPIIEHUS MOJI€3HOM padoThl. OHA CHayana mpeBpallaeT ux B O4-
HY U3 TpeX KOHBEPTUPYEMBIX (POPM SHEPTUU («IHEPTETHUECKUX BATIOT» ).

2. Jlrobast xuBasi KJETKAa BCErja pacroyiaraeT Kak MHUHUMYM JABYMS
«IHEPTETUYECKUMHU BaJtOTaMu»: oaHa — BogopactBopumasi (AT®D) u Bropas — cBs-
3aHHas ¢ MeMOpaHoii (mpoTOHHKIH nmu Na* — rpagueHT MeMOPaHHOIO IIOTEHIHA-
Ja).

3. «DHEPreTUYECKUE BAIIOTHI» KJIETKHM MOTYT IpEBpallaTbCsi OAHA B
npyryto. [ToaToMy nonyyeHus XoTsi Obl OIHOM M3 HHUX 32 CUET BHEIIHUX PECYpPCOB
JOCTATOYHO JJISl TOAACP/KAHUS KUZHENECATEIbHOCTU KIIETKU.

Kaxnoe opranuueckoe coequHEHHE O00JaaeT OMPEICIICHHBIM 3aracoM
BHyTpeHHeW sHepruu (U). Hacte 3TOM BHYTpPEHHEW JHEPIMM MOJIEKYJIbl MOYKET
OBITh UCIOJIb30BaHA JIJIsl COBEPILIEHUS MOJIE3HON pabOThl. DTy SHEPTUIO HA3bIBAIOT
cBoboaHoM sHeprueit (G) monekynbl. VICTOYHUKY SHEPrUuM AJii OpraHu3Ma — 3TO
XUMUYECKHE PEAKLUHU, B KOTOPBIX MOJIEKYJIbI, COJAEpXkAIIME aTOMbl Yriepoaa B
BOCCTAHOBJIEHHOM COCTOSIHMM, IOABEPraroTCcs OKUCIeHHIo. [Ipu 3Tom cnenuaib-
HbIE JbIXaTeybHbIe epeHocurku (Mosiekyiasl HAl+ nu @A) npucoequHsioT mpo-
TOHBI U AJIEKTPOHBI (BOCCTAHABIIMBAIOTCS) U B TAKOM BUJIE TPAHCIIOPTUPYIOT aTo-
MBI BOJOPOJA B JbIXATEIbHOU LIENU.

DOHJIEPrOHUYECKUE PEAKIIMU — 3TO XUMHUYECKUE peakiuu, TpeOyroume npu-
TOKa DHEPrUM JUIsl UX OCYLIECTBIEHUsA. B 3TuUX peakuusax uaMeHeHue cBOOOIHOU
sHepruu AG nonoxxkutenbHas BenuuuHa (AG > 0).
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DK3eproHNYECKUE PEAKIIMU — 3TO PEAKIIMU, B KOTOPBIX SHEPTUS BbIIEISAETCS,
T.€. OHU UAYT C BBIJIEJICHUEM dHEPruu. B Takux peakuusx nsmMeHeHue cBoOOIHON
sHepruu AG— otpunarenbHas BennunHa (AG < 0).

BHyTpukiieTouHble XUMHUYECKUE PEAKIIUU MOTYT OBbITh NPE/ICTABIICHbI B BU-

Ac:

1. xaraGonmdeckux (IK3eProHMYECKUX) PEaKIIHi;
2. aHa0O0JMYECKUX (PHAEPTOHUYECKUX) PEaKITUH.

3.

JHIeProHuYecKre peaKuuu
AG nmosoxuTebHOEe

JK3eproHuYecKre peakunu
AG oTpuuaTeJibHOE

1. Peakius mpoTeEKaeT TOIBKO NPH
NOCTYIUIEHUU CBOOOIHOM 3HEPIUH.

1. Peakuus nmpoTekaeTr camonpon3BOJib-
HO U COIIPOBOKIAETCS YMEHBIICHUEM
CBOOOJHOM YHEPIHH.

2. Ecmm abcomrotrHoe 3Hauenue AG
BEJIMKO, TO CHCTEMa YCTOMYMBA U
peaKIys He OCYIIECTBIISICTCSI.

2. Ecamn abcosmrotHoe 3HaueHue AG Be-
JIMKO, TO PEAKIUS UACT MPAKTUICCKU 10
KOHIIa (HeoOpaTuMmasi).

4. OT0  BCerma  SHEPreTUYECKH
COTPSDKCHHBIE PEaKIuH, T.K. UM HE00-
XOJUM TPUTOK SHEPTHH OT IK3EPrOHU-
YECKUX PEAKLINH.

3. DTO »HEProjaroIve peakiuu, OHU
CIy’aT WCTOYHUKAMHU DSHEPruu Ui
JOPYTUX PEAKIMHI WU IPOLIECCOB.

4. AHaboJM4YeCcKre peaklnu.

4. Karabonnyeckue peakiuu.

IIpumep conpsx€éHHbIX peakumii: Peakuus pochopunrpoBanus Tit0KO3bI
cBoOoaHBIM (hocaTom ¢ oOpazoBaHUEM TJIIOK030-6-docdara ABISIETCS SHIAEPIO
HUYECKOU:

1. T'moko3a + H3PO4 — I'i1woko30-6-pocpar + H20 (AG = + 13,8
k/x/Mou1b).

CamMompon3BOIBLHO TaKas peakius OCYIIECTBUThCS He MoOxeT. E¢ Teuenwue
TpeOyeT mpuToKa >Hepruu. J|isi mpoTeKaHus: 3TON peakiyu B CTOPOHY oOpa3oBa
HUS TIIIOK030-6-(hochatr HeoOXoanuMo e¢ COmpspKEeHUEe ¢ APYTrol peakiuei, B KOTO
pOIi DHEPTrus BBIJACISICTCS B 3aBEIOMO OOJBIIEM KOJIMYECTBE, YeM TpeOyeTcs IJis
dbochopunupoBaHusl TIIIOKO3bl. TakoW peakmuer SBISETCS Peakiusl THAPOJIH3a
ATO.

2. AT® — AP + H3PO4 ( AG = -30,5 k/{x/M01b)

ITpu conpsixennn npoueccoB (1) u (2) B peakunu, Kataau3upyemMoi reKkco-
KMHA30#, (ochOopUIupoBaHUE TIIIOKO3bI JIETKO MPOTEKAaeT B (PHU3MOJOTHUYECKHUX
YCIJIOBUSIX; PABHOBECHE PEAKIIMU CUIILHO CABUHYTO BIPABO U OHA MPAKTUYECKH He-
obparuma:

3. Tawkoza + AT®O —
(AG =+ 13,8 + -30,5 = -16,7 x/I:x/mo0.1b)

B ’kuBBIX crcTeMax B OTHOIIIEHWU HAMPABICHUSI OMOJOTUYECKHUX MPOIIECCOB
JEUCTBYET MPUHIIUIL: YHACPTOHNYECKUE PEAKITMU MPOXOAT 3a CUET IHEPTUU OCBO
00K IaOIIEHCS B 9K3EPTOHUYECKUX PEAKIIHIX.

I'moko30-6-pochar +

AJl®



AHnabommueckne (OMOCHHTETUYECKHE) TPOIECChl, TPEOyIOIIUe MPUTOKA
DHEPrUHU, MPOTEKAIOT 32 CYET HPHEPruU KaTaOOJUYECKUX IMPOIECCOB (ITPOLIECCOB
pacrnaja MOJIEKYJ).

Maxkpospruyeckue coeJMHeHU.

Makposprudyeckue COeIMHEHHs] — COCUHEHUs, COJIepKalllie MaKpOodpruye
CKYIO CBfI3b, NPU TUIAPOJN3E KOTOPOW OCBOOOXKIaeTcst sHeprust Oosbine yem 30
kJ[>K/MOJIb.

K KJIeToyHbIM MakpOIPru4ecKuM COEAUHEHUSM OTHOCAT (ocOoeHOoNH
pysart, 1,3-mudocdornuuepar, KOTopsle 00pa3yloTcs B TIMKOIM3E (B Mpoliecce
pacmaja TIoKo3bl 10 nupyBaTa). K HuM oTHOCAT Takke cykiuHmi~CoA (006pasy
eTCsl B IIUKJIE TPUKAPOOHOBBIX KHCIOT, epeHocuT docdaTHyto rpymnmny Ha ['/AD) u
kpeatuHdocdar, sBrgomUecs cyOcTpaTaMHl, TaK Ha3bIBAEMOIO CyOCTpaTHOTO
dbochopunupoBaHusi, MPU KOTOPOM UX MAKPOIPIHUECKasi CBS3b UCIONB3YETCS IS
cunre3a ATO.

MakposprudeckuMu COEIUHEHUSIMU ABIISIIOTCS Takke auuia~CoA u Bce co-
CAMHEHUS, COJEpPIKALUE CIOXKHYI0 THOA(DUPHYIO TpymHmy, a Takxke KapOamou-
docdar (oOpaszyercst B mepBOM peakiuy [UKJIa MOUYEBUHBI) U apruHuHdocdar, ru-
ctuauH@ocdar (mmuaazondocdar) u Bce HykIeo3uwuudochaTsl U HYKICO3UTPH-
docdartsl.

DT MOJIeKyJbl 00JaatoT OONBIIMM TMOTEHITMATIOM TepeHoca ¢ocdaTHOM
rpynnsl Ha AJI® ¢ obpasoBanuem AT®, moToMy YTO SHEPrus, BblAeIseMas Mpu
pacmaje 3TUX MakKpO3IPIMUeCKHUX MOJIEKYJ Ooiiee BBICOKas, YeM TpeOyeTcs s
cunre3a AT® uz AJI®. Ilo otHomenuto k AJ[D, nepeuncieHHble MaKpOIpruye-
CKHE MOJIEKYJIbI JOHOPBI SHEPTUU.

B cBoro ouepenp AT® — HCTOYHUK SHEPTUU ISl BAXKHBIX META0OIUUYECKUX
nyTeH, B KOTOPBIX UAYT MPEBPALEHUS TTIOKO3bI, PPYKTO3bl U MHOTUX JAPYTHX MO-
aexyin. [Honydas pocdatnyto rpynmy ot ATD, 3TH MOJIEKYJIbl YBEIUYUBAIOT YPO-
BEeHb CBOEH cBOOOAHOM 3Hepruu (G), uto obecrneynBaeT TeueHue psajga pepmMeHTa-
TUBHBIX PEAKIUH U KJIETOYHBIX MTPOLIECCOB.

Takum o6pazom, AT® cpeaun kneTouHbIX (HOCHOPUITMPOBAHHBIX COEIAUHE-
HUM (M0 ypOBHIO CBOOOAHOW SHEPTrUU) 3aHMMAET HEKOTOPOE MPOMEKYTOUHOE T0-
JIO’)KeHHE. DTO ompeaenser ocoboe Omonorndeckoe 3HaueHne ATD kak yHUBEp-
CaJIbHOTO JIOHOPA PHEPTUHU B OrpOMHOM uuciie peakuuil. [loatomy AT® HazbiBaroT
«3HEPreTHYecKon BamoToN». Bmecre ¢ tem, AJ/ID yHUMBEpcanbHBIA aKLENTOP
sHepruu (1 ¢ocaTHOM TPYIIBI) OT KIETOUYHBIX MAaKpO3IPToB, KOTOPbIE 00IaJal0T
Oomnee BBICOKMM ypoBHEM cBoOoaHON 3HEepruu. [ukn ATD-A/ID - ocHOBHOU Me-
XaHU3M OOMEHa PHepruu B KieTKe. PacueTsl MOKa3bpIBalOT, YTO B OpraHU3ME B CY-
TKU oOpasyercs u pacnagaetrcs 40-45 kr ATO.

B 3aBucMMOCTH OT BUJA MCIOIB30BAHUS YHEPTUU BCE OPraHU3MBI JIETSATCS
Ha ghomompogHvlie (MCHOIB30BAHUE DHEPIHHM COJHEYHOIO U3IYUYEHUS) U XeMo-
mpognvle (MCTIONB30BAHUE YHEPTUU XUMHUUYecKuX BemecTB). K ¢poroTpodubIM OT-
HOCSIT BCE PACTEHHUSI, K XeMOTpodam — )KUBOTHBIX U YEJIOBEKa.

JXKuBble OpraHM3Mbl HAXOASATCS B MOCTOSIHHON U HEPa3pbhIBHOW CBSI3U C OK-
pykarolieit cpenoil. Ita CBA3b OCYILECTBIIAETCS B MpoIecce 0OMEHa BEIeCTB, KO-



TOPBIA BKJIIOYAET 3 9mana: MOCTYIIICHUE BEIIECTB B OpraHu3M, METa0OJU3M U
BBIJICJIEHE KOHEUYHBIX ITPOJAYKTOB U3 OPraHU3Ma.

[TocTynieHue BemecTB NPOUCXOIUT B PE3yJIbTAaTe IbIXaHUs U NMUTaHus. B
YKETYyTOYHO-KUILIEYHOM TPAKTE MPOMCXOIUT MEPEBAPUBAHUE (TMAPOIU3 MOJIUME-
pOB - O€NKOB, MOJUCAXAPUIOB, JIUMUJOB U JAPYTUX CIONKHBIX OPraHUYECKUX Be-
HIECTB) 10 MOHOMEPOB.

MoHoMepbI BCachlBalOTCSA M BKJIIOYAIOTCS B MPOMEKYTOUHBII OOMEH, KO-
TOPBIM COCTOUT U3 2 TUMIOB peaKLUii: KaTaboau3Ma u aHaboIM3Ma.

Kamabonuzm — mporiecc pacieryieHusi OpraHM4eCKuX MOJIEKYJ 10 KOHeu-
HbIX MpoAykToB (CO,, H;O u MoueBuHbI). Peakiiuu conmpoBOKAAIOTCS BbIICJICHH-
€M PHEPTUH.

Anabonuzm obbenuHsAeT OMOCHHTETUYECKUE TPOIECCHI, B KOTOPHIX TPO-
CThI€ CTPOUTEIBHBIC OJIOKH COCTUHSIOTCS B CIIOKHBIE MAKpPOMOJIEKYJIbI, HE0OXO-
JUMBbIE JUIsl opranu3ma. B 3Tux peakumsx MCHOJIb3yeTCs HHEPrus, 0CBOOOXKIar0-
niasicst mpu KaTaboJau3Me.

[Ipouiecchl katabonu3ma B KJIETKaX >KMBOTHBIX U YEJIOBEKA COIMPOBOXK]IA-
I0TCS MOTPEOJIEHUEM KUCIOPO/1a, KOTOPbI HEOOXOIUM ISl peakuil okuciaeHus. B
pe3ynbTaTe 3TUX PeaKlnii MPOUCXOAUT OCBOOOXKIEHUE IHEPTUH, KOTOpasi He0OXo-
JMMa OpraHu3MaM B IPOLIECCE KUZHEAECATEIbHOCTU JJISl OCYIIECTBICHUS Pa3Iny-
HBIX BUJIOB pa0OThl. DHEprus HeoOXoauMa sl OAJIep KaHus TEMITepaTyphl Tea,
BBIMIOJTHEHHSI XUMHUECKON pabOThl (CUHTE3 OPraHMYECKUX COSAMHEHUH, YCII0KHE-
HUSI XUMHUYECKON CTPYKTYpPhI), aKTUBHOTO TPAHCIIOPTA BEILIECTB Y€pe3 MEMOpaHHI,
MEXaHUYECKOM padOoThl (MBIIIEYHOE COKpAILlEHUE), a TaK K€ JUIsl TeHEPUPOBAHUS
AJIEKTPUYECKOTO TOKA U MHOT/IA CBeTa (OMOIFOMUHECIICHITS)

Hocutensmu sHeprum SBISIOTCS AJIEKTPOHBI, (OPMUPYIOIIHE CBSI3H MEXK-
Jly aTOMaMUu B OpTaHUYecKUX cyoOcTpaTax. [{ns ucrnonb3oBaHus 3TON SHEPTUU He-
00X0/IMMO pacIleryIeHue MOJIEKYJ cyOcTpaTa U OCBOOOXKACHUE SHEPTUU IEKTPO-
HOB. VICTOYHUKOM 3TO#l PHEpPruM SBJISIOTCS MPOLECCH OMOJIOTMYECKOr0 OKHUCIIE-
HUS, COMPSKEHHOTO C OKHUCIUTEIbHBIM (pochopuinrpoBaHueM, TPOUCXOISIIUM B
OpraHu3Me 4eJ0BEKa U )KUBOTHBIX.

buonozuueckoe okucnenue — 370 OKUCIEHUE UOHOB BOJIOPOJIA MOJIEKYJISP-
HBIM KHCIIOPOJOM C OOpa30BaHUEM 3HJIOT€HHOW BOJIbl. OCHOBHBIM MCTOYHHUKOM
DHEPETrUU SIBJISIIOTCS COEAUMHEHUS MOHOB BOAOPOAA, OTIIECILUIIEMOTO OT pacrajaro-
uierocs cyocrpara ¢ O, B IbIXaTeIbHOM 1EMH.

Jvixamenvhas yenv (yenv neperoca 31eKMpoOHOB8) TPEIACTABISET COOOU
OMOXUMHUYECKYIO CHCTEMY BO BHYTPEHHEH MeMOpaHE MUTOXOHIPHM, COCTOSIIYIO
U3 psJla IEPEHOCYUKOB AIEKTPOHOB U MPOTOHOB, TPAHCHIOPTUPYIOIIUX JICKTPOHBI
OT OKHUCJISIONIErocsi cyOcTpaTa K BIbIXaeMOMY Kucioponay. JlpixarenapHas 1enb B
MIPOIIECCE MUTPAIIMH IO HEH AJIEKTPOHOB 00ECIIeUNBAET MOCTEIICHHYIO (CTyIeHYa-
TO) OT/Ja4y UM CBOEW M30BITOUYHOW 3HEpruu, koTopas yactTudHo (40-50%) nepe-
XOJUT B SHEPTUIO TPAHCMEMOPAHHOTO AJNEKTPOXUMHUYECKOT0 MOTEHIINANA, a 3aTeM
aKKyMYJIUpYET B CUHTe3upyromuecs: MoJieKyJibl AT®. HacTth sHEPrUumn 2JIEKTPOHOB
(50-60%) pacxomyeTrcsi B BUAE TEIUIa, YTO HEOOXOAUMO JJIsI MOACPKAHUS TEMIIE-
patypsl Tena. [IpoucxoauT conpskeHne MpoIeccoB OMOJOTUYECKOr0 OKUCICHUS U
OKUCIUTENBHOTO PochOopuIrpoBaHHs.



OCHOBHO# MyTh MEPEHOCA PIEKTPOHOB U MPOTOHOB (MOJIHAS IbIXaTEIbHAS
1IeT1h) BKJIIOYAET B ce0s1 4 hepmenmHbix KoMNIeKca:

Kommneke 1 - HazeiBaercst HAJIH - KoQ (yOMXHHOH)- OKCHAOpPEIYyKTa3a U
obecreunBaeT nepenady snekrponos or HAJTH H x KoQ.

Komrmiekce 2 - cykiunat - KoQ -okcupopeaykrasa - KaTalu3upyeT NepeHoc
AJIEKTPOHOB OT CyKIIMHATA (AI[MJI0B KUPHBIX KUCTOT) Ha KoQ.

®epmeHTHBIA KoMmIuieke 3 HaszpiBaeTcss KoQ H -nutoxpom ¢ - okcuagope-
nyKTasa (KOMIUIEKC BC) U nepeaaet 3aekTpoHsl oT KoQ H Ha nuroxpowm c.

DepMEHTHBIA KOMIUIEKC 4 - HUTOXPOMOKCH]Ia3a, KaTaIU3UPYET MEPEHOC
AIIEKTPOHOB OT HUTOXpPOMA C HA KUCIOPOA. B 3TOT KOMILIEKC BXOAAT HUTOXPOM a
W a3, coJepIKallie 1Ba reMa i jgBa Mona Cu’*, KoTopsle MeHss BajieHTHOCTh ¢ Cu’*
Ha Cu’ 1 0OpaTHO, IPMHUMAIOT U OTAAKOT DJIEKTPOHBI Ha [IUTOXPOM a3, JJIEKTPOHBI

2
npucoenunsaoTcs kK nonam Cu™’, a ot Hux Ha O,.

MexmembpanHoe
NpOCTPaHCTEO Komnnexe | Komnnexe lll Komnnexc 1V

BryTpeHHas
membpana

MHTOXOHAPWA ﬁ t[ ![

AT®- v A, Pi
MHTE3A M ATD
Marpuxc
Komnnexc V
JlokanuzyeTcsi BO BHYTpEeHHEH MeMOpaHe MUTOXOHJIPHI M pacroJiaraeTcs

ACCUMETPHYHO.

[TocnenoBaTenpHOCTh PACIOIOKEHUSI KOMIIOHEHTOB JbIXATEJIHOM LN
omnpezensercss 00JbIIeH WK MEHbIIEH BBIPAKEHHOCTHIO Y HUX OKUCIUTEIBHOU U
BOCCTAHOBUTEJIBHON CIIOCOOHOCTH, KOTOpasl XapaKTEPU3YETCS OKUCIUMENbHO-
goccmanogumenvubiM nomenyuaniom (PeAoKC NOTeHHHa). YeM oTpuLaTelibHee
pPEIOKC - MOTEHIMad, YeM CHJIbHEe BOCCTaHAaBJIMBAIOIIAs CIOCOOHOCTb, TO €CTh
CIIOCOOHOCTh OTAABAaTh AJEKTPOHBI, TEM OOJBIIEH SHEPTUEH ATH AINEKTPOHBI 00JIa-
natoT. Hanbosnbiel OKUCIUTENBHONU CITIOCOOHOCTBIO (TPUHUMATh 3JIEKTPOHBI) 00-
nanaet O, ¥ €ero peloKC-MoTeHIIMaI UMEET HauOOJIbIIYIO BETUYUHY.

Ona nocrturaer B IIID - 1,2 B, 4TO COOTBETCTBYET OCBOOOXICHHIO 220
kI >Hepruu B pacuere Ha 1 Momb H' (52,7 KKan/MoJb) B CTAHIAPTHBIX yCIOBUAX
u3Mepenus. B hu3nonornuecknx ke yCIOBUSX B KJIETKE 9T BEIMYHMHBI COCTaB-
nsroT 380 k/x nnu 90 kka/mMoub).

MuToxoHapHalibHAs AbIXaTeNIbHAS UENb YKOpAyueaemcs B TOM Clydae, ec-
U CyOCTpar ACTUApUpYETCs cpady (IaBUHOBBIM (GepMeHTOM (C KOhEepMEHTOM
®AJT). [Ipu 3TOM 37E€KTPOHBI U MPOTOHBI C TAKOTO CyOCTparTa cpaszy MepeaaroTcs
yepe3 OAJl yOuxuHoHY.

Penokc-noteHnuan y mogoOHbBIX cyOCTpaToOB BBIIIE, Y€M y T€X, KOTOPHIE
okucnsrorcs HAJ[ -3aBUCHMOM JETUIPOTreHa30M, 3amac SHEPIUM y 3JIEKTPOHOB



MEHBIIIE, TOATOMY TPAaHCMEMOpAHHBIN MOTEHITMAT BOSHIUKAET MEHBIIICH BETUINHBI
Y BCJICJICTBHE ITOTO CUHTE3UPYyeTCs MeHblee komuecTBo ATD- (1,5 mosiexyibl).

Oxucnumenvroim gocgopunruposanuem HazpiBaetcs cuHte3 ATD nyrem
dbochopunupoanuss AJD, ucnonb3ys SHEPTrUI0 TPAHCMEMOPAHHOIO 3JIEKTPOXU-
MHUYECKOI0 MOTEHIMaja, BOZHUKAIOUIETO MPU OCBOOOXKACHUN YHEPTUHU 3IEKTPOHOB
B [IPOLIECCE MUTPALIMM UX M0 AbIXaTEJIbHOW LIENH K BbixaeMoMy O,

Koagpdpuyuenm cpocghopunuposanus (P/O) 3T0 COOTHOIICHHE KOIMYECTB
uspacxonoBanHoro Ha cuate3 AT® dochopa H;PO, u mormomennoro O,. OH BbI-
paxaeT 3pHEeKTUBHOCTh (DYHKIIMOHUPOBAHUS TIETIH TPAHCTIOPTA AJIEKTPOHOB: YeM
BhITIIe KOd(pduinent, Tem Oonbire cuaTesupyercss ATD B pacdere Ha mapy mepe-
HOCHMBIX JJICKTPOHOB. B MOHOM MbixaTtenbHO# 1enu Ko3hGUIMeHT paBeH 2,5, B
ClIy4ae k€ YKOPOYEHHOI paBeH 1,5.

CornacHo xumuocmomuyeckou eunomesze Mumuena-Ckynraye6a OCHOBHBIM
bakTopoM compsiKeHHs] OKUCTeHUs U (pochopunrpoBaHus SBISETCS HPOMOHHbBIU
epaouenm. YacTb SHEPrUM 3JIEKTPOHOB OKUCIEHHOTO cyOcTpaTa B MpoOIEcCe UX
MUTPALMH 10 JIBIXaTEeNbHOM 1enu TPaHCHOPMHUPYETCS B DHEPTUIO TPAaHCMEMOpPaH-
HOT'O 3JIEKTPO-XMMHYECKOTO OTEHIMANA, CO3/1aBAEMOr0 IMyTEM MEPEKAUKHU MPOTO-
HOB U3 MAaTpUKca MHUTOXOHJAPUN B MEKMEMOpaHHOE MpPOCTpaHCTBO. B panbHeii-
IIEM MPOTOHBI YEPE3 KAHAJ COMPATAOIIETO YCTPOMCTBA BO3BPAILAIOTCA B MAaTPHUKC
(3aMbIKaeTCA MPOTOHHBIN LIMKJI), KOHUEHTPALXs POTOHOB BBIPABHUBAETCA , MEM-
OpaHa pa3pspKaeTcs, a YHEPrHsl TPAHCMEMOPAHHOTO AJIEKTPOXUMUYECKOTO TPaan-
€HTa UcIoab3yercs st cuaTe3a ATO.

Tpancmembpannblil 21eKMPOXUMUYECKUL NOMEHYUal W TPOTOHHBIM TMO-
TEHIMAJI, TPOTOH - ABMXKYyIIas cuia (A LWH) - 3To rpaiueHT KOHLIEHTPAaIU HOHOB
BOZIOPO/Ia U DJIEKTPUYECKUX 3apsjioB IO 00€ CTOPOHbI BHYTPEHHEW MeMOpaHbl
MUTOXOHAPUI. DTOT MOTEHIMAJ CIAraeTcs U3 Pa3HOCTU JJIEKTPUUYECKHUX 3apsI0B
(A ) paBHoit okono 0,206 u rpaguenTa nonoB Bogoponaa (A pH) - oxono 0,056.
Oo6mas BenmnunHa  AUH = 0,25 B. [IpoTOHHBIN NOTEHIIMANT BO3HUKAET IyTEM IIe-
pexaukun H' u3 MaTpukca B MeXKMEMOPAaHHOE HPOCTPAHCTBO 3a CUET JHEPIUM
TpaHCIOpTa 3JEKTPOHOB. B Kaxaoi Touke comnpsikeHuss U GochopuiupoBaHus B
MeKMEeMOpPaHHOE IPOCTPAHCTBO MOCTyNnaeT He MeHee 2 H'.

[Toa compspkeHMEM NOHUMAIOT MPEBPALICHUE SHEPIHMHU TPAHCIOPTA BJIEK-
TPOHOB B IPOMEXYTOUHYIO (JOPMY - B IHEPTHIO TPAHCMEMOPAHHOTO NMOTEHIMANA C
MOCIEAYIOUM HCTOoiIb30BaHueM ee it pochopunupoBanus AJ[D, To ecTh CHH-
te3a AT®. [IpoTOHHBII IpaJUEHT CO3AAETCS MyTEM BBITAJIKUBAHUS HOHOB BOJIO-
poza B TPEX y4acTKax AbIXaTEJIbHOM Lienu: Ipu nepexozae snekrponos ¢ ®MH H,
yepe3 FeS-6enok Ha KoQ, mpu nepexone anextponoB ¢ KoQH,; uepe3 FeS-6emok
Ha [IUTOXPOM C| U MPU TPAHCIIOPTE IEKTPOHOB OT HUTOXpoMa a az K O,. OTH yua-
CTKHM 0003Ha4YEHbI KaK MYHKThI CONPSDKEHHUS.

Conpsearowee ycmpoticmeo SIBASIETCS OMOXMMUYECKONW CUCTEMOM, ocyllle-
cteisronedt pochopunupoBanne AP (cunre3 ATD) 3a cuet sHEprun NMPOTOHHO-
ro noteHiuana. Jlokanu3zoBaHO OHO B TPUOOBUAHBIX BBICTYIIAX BHYTPEHHEW MEM-
Opanbl MuTOXOHIpUi. OJIHA YacTh - 3T0 OenkoBbIi kaHal (Fy) , npyras - (F;) - aT0
depment H'-AT®-cunterasa. [ToTOK IIPOTOHOB YEPE3 CONMPATAIOIIEE YCTPOMCTBO
COTIPOBOXKIAET pa3psis MEMOPAHbI U BBIJEICHIUE CBOOOTHON YHEPTUU, OOYCIIaBIIH-
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BaeT cuHTe3 AT® u3z AID u H;PO,. Ilpu s3Tom npoucxoaut a1ub0 akTHBUPOBAHHE
docdara, 1160 KOHPOPMAIIMOHHBIE U3MEHEHUS OeTKa.

OTU mpouecchl SABISAIOTCA OOLIMMU AJI1 BCEX OPraHUYECKUX CyOCTpaToB,
MMEHHO OHM HapabaThIBAIOT 3HEPTUIO I IPOLECCOB KUZHEACITEIbHOCTH, Ha-
pYLIEHHE KOTOPBIX IPUBOJUT K Pa3BUTHUIO MATOJIOTMYECKUX MpoueccoB. 1loaTtomy
OUYEHb BaXKHO U1l CTYJICHTOB 3HAaTh OCHOBBI OMORHEPIETUKH, IPOLIECC OMOJIOrnYe-
CKOT'O OKHMCJIEHUSI U OKHCIUTEIBHOTO (OCHOPHINPOBAHHUSL.

Poab AT® B metabosmm3me 1 QyHKIHN KJIETKH.

Bce >xuBBI€ KJIETKH MCHOJB3YIOT B KAUECTBE «TOPIOYETr0» HEOONBIIYIO MO-
Jekyny moj Ha3zBaHueM aaeHozuHTpudochar (ATD). Dtor yHHBEpcaabHBIA HUC-
TOYHUK SHEPTUU MUTAET OUOJOrMYECKHUEe peakiuu, odecneunBamomue (QpyHKIno-
HUPOBAaHHE KIIETOK U IPOLBETAHHUE BCETO KUBOTO opranusma. AT® — He3ameHu-
MBI «UTPOK» HA OuonoruueckoM mnosie. Monekyna AT®, usBectHas npexie Bce-
ro KaK YHHUBEPCAJIBbHBI MCTOYHUK DHEPTUU IS BCEX JKUBBIX KJIIETOK, BBIIOJHSACT
TaK)K€ KOMMYHHMKaTUBHbIE (DYHKIIMH, BIUSIOUIME Ha NoBejaeHue KieTok. ATO —
IIOMCTUHE BE3JECyIlllas MOJIEKYJIA, HO €€ BIIMSHUE Ha PAa3Hble TKAHU U OpraHbl
BapbUPYET, YTO MO3BOJIIET I1I0-HOBOMY B3IJIIHYTh HA ITPOMCXO0XKICHUE MHOTHUX 3a-
0osieBaHMI ¥ HAMETUTD ITYTH K UX JICUCHUIO.

BhicoKosHepreTHyec-

wue chocdaTHbe
TRyt — AMD p

L AlD '
AT

OOHapyXuia0ch, OJHAKO, YTO 3Ta camasi BOCTPEOOBAHHAs UYEJIOBEUECKUM
OpPraHM3MOM MOJIEKYJIA BBIIOJIHAET eule OJHY, COBCEM JAPYTYI0, HO HE MEHEE 3Ha-
yuMyr0 (yHKUIHIO. Pe3yiabTaTbl MHOTOJIETHUX HCCJIEIOBAaHUI IMOKA3bIBAKOT, YTO
AT®, BHE BCAKOr0 COMHEHHS, €Il€ U BaKHAs CUTHAJIbHAs MOJIEKyJa, oOecreuu-
BAaIOILAsl CBS3b MEXKIY KJIETKAMHM M TKaHSMH 0 BceMy opraHuzmy. OkaspiBaeTcs,
AT® — He TOJBKO YHHUBEPCAIBHBI MCTOYHHUK SHEPIrUH, HO U YHUBEPCAIbHBIN
«CBSI3HOW».

[Ipennonoxkenue o ABoKHOM poin AT® ObUIO BliepBbI€ BHICKA3aHO B Haya-
ae 1950-x rr. u BocopuHATO 6€3 BCAKOro sHTy3naszma. OnHako 3a mocienHue 15
JIET MOSIBUJIOCH MHOXECTBO JAHHBIX, MPOJHMBAIOIIUX CBET HA TO, KAK UMEHHO MO-
aexyynsl AT® BO3IEHCTBYIOT HA KJIETKY, HAXOASCh HE BHYTPU HEE, a CHAPYXKH, U
KaK OHM Y4YacTBYIOT B BBIIIOJHEHHHM OpPraHaMM M TKaHSMHU MX IOBCEIHEBHBIX
¢ynkiuil. [lockonbKy BIUsSHUE AAHHOM MOJIEKYJIbI HA (PU3MOJIOTHIO OpraHu3Ma U
COCTOSIHUE €r0 3/10pOBbsl YHUKAJIBHO IO CBOEH LIMPOTE, CETOAHS J1abopaTOpUu B
CaMbIX pa3HbIX CTpaHax YNOPHO pabOTalOT HAJ TEeM, YTOObI M3BJIEYb W3 ITOrO
CBOMCTBAa MaKCUMAaJbHYIO MOJIb3Y ISl MEIUIIVHBI.
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Jlo 1929 r., xorga 6buta obHapyxxkeHa AT®, Mo BceMy MHUpY ILIA UHTEH-
CHBHbIE TIOMCKH HEYJIOBHUMOTO BHYTPHUKJIETOYHOIO HCTOYHHMKA 3Hepruu. [loutn
onHoBpemenHo Kapn Jloman (Karl Lohmann) u naypeatr HoGeneBckoil mpemuu
1922 r. OrTo Meiieprod (Otto Meyerhof) u3z MucTuTyTa MEIUIIMHCKUX HCCIIENO-
Banuit Kaiizepa Bunsrensma B Xailigennoepre, ¢ ogHoi ctoponsl, u Caiipyc duck
(Cyrus H. Fiske)Bmecte co cBoum acnupanTom MHWennamnparagoit Cy066a Poy
(Yellapragada Subba Row) u3 ['apBapackoil MEAMIIMHCKOW IIKOJIBI — C JIPYTOM,
MOKA3aJId, YTO Ha BHYTPHUKJIETOYHBIE MPOIECCHI, KOTOPhIE 0OECTIEYMBAIOT COKpa-
IIEHUE MBIIICYHBIX KIJIETOK, BIUSET MOJIEKYJa, COCTOSIAs U3 aJeHO3UHA (COenu-
HEHUS a30THUCTOTO0 OCHOBAHUS aJIeHWHA C CaXapHBIM OCTaTKOM)HU TpeX (ochaTHBIX
rpynn. B 1935 r. Katacu Makuno (Katashi Makino) u3 JlansHeckoit OOJIbHULIBI B
MaHbpWKYpUU MPEITIOKWIT CTPYKTYPY MOJIEKYJbl, MPABUIBHOCTH KOTOPOH MOA-
TBepaAWIU aecsaTh Jier cnycTs baszun Jlutro (Basil Lythgoe) u Anekcannep Toan
(Alexander Todd) u3 xumuyeckoi nadoparopuu KeMOpHIHKCKOTO YHUBEPCUTETA.

3a BeCh ITOT MEPUOJ HE MOSBWIOCH HH OJHOTO CBHUJIETEJIHCTBA Y4aCTHS
AT® B mponeccax, MpoTEKAOIMX BHE KJIeTOK. CuUTyauus U3MEHWIAch JULIb B
1962 r. Monoaoi Heipoduszuosnor u3 MenbOypHCKOro yHHUBEepcUTeTa B ABCTpa-
auu, bepHCTOK, uccneays mpoliecchl nepefayd HHPOpMallui BET€TaTUBHON HEPB-
HOM CHCTEMOMU (B YMCIIE IPOYETO OHA KOHTPOJIUPYET COKPALIEHUE CTEHOK MOYEBO-
ro My3bIps M KHILEYHUKA), OOHAPYKUJT KOMMYHHUKATUBHYIO CBSI3b, B KOTOPON HE
MPUHUMAIOT yYaCTUS TaKWe OOIIEeU3BECTHBIC HEUPOMEANATOPHI, KaK alleTHIIXOJIUH
unu HopaapeHanuH. Hezagonro go »storo (1959 r.) Ilamena Xonton (Pamela
Holton) u3 Keitbpumxckolt (usnonorndeckoit 1adbopatopuu MpearnoaoKuiia, 94To
CEHCOpPHBIE HEPBHBIE KJIETKU CEKPETHPYIOT MoJieKyiabl AT®, u bepHCTOK pemmt
MPOBEPUTH, MOTYT JIM OHU OTBEYATh 32 KOMMYHHUKAIUIO MEXAY JABUTATEIbHBIMU
HelipoHaMmu U MbIamMu. Heobxoaumo 010 GJ0KMpOBATH Nepenady wHbopMa-
LMY TJ1aJKUM MBIIIIAM C TOMOIIBIO TPAJIULIMOHHBIX HelipoMenuatopoB. Ha skcmne-
PUMEHTHI YIUIO 00Jiee AEeCSITHIIETUS, U TOJIbKO B 1972 r. bepHCTOK cuen BO3MOX-
HbIM OOHApOAOBATh CBOE MPEIINOJIOKEHHE O CYIIECTBOBAHUM «ITYPUHIPTUUYECKUX
HEPBHBIX KJIETOK», KOTOPbIE UCTIONB3YyI0T AT® B KauecTBe HelipomearaTopa.

DIIEKTPUYECKUE UMIYJIbChI, TEHEPUPYEMbIE HEPBHBIMU KJIETKAMH, PACIpo-
CTPaHSAIOTCS 10 BCEH JJIMHE HEMPOHA, HO BJIEKTPUUECKUN 3apsa] HE MOXKET MPEOI0-
JIETh KPOUIEYHBIN 3a30p — CHHAIITHUYECKYIO IIENb — MEXAY ABYMs HEUpOHAMHU
WJIU TIEPECKOYNTH C HEPBHOTO OKOHYAHUSI HA MBIIIEYHYIO KiIeTKy. [locnanus nepe-
JAIOTCSL OT KJIETOK K KJIETKaM C MOMOIIbI0 TaKUX HEUPOMEIUATOPOB, KaK aleTuJl-
XOJIMH, TiryTamar, nodamMut. OHH BEICBOOOXKIAIOTCS B CHHANITUYECKYIO IIETh HEW-
POHOM, T€HEPUPYIOUIUM UMIYJIbChI, U CBA3BIBAIOTCS C PELIENTOPAMH CIIEIYIOIIETO
HeWpoHa. B HEM MpouCXOauT psifi U3MEHEHUI, TPUBOASIIIMX B KOHIE KOHIIOB K Te-
HEpaIyu MMITYJIbCOB, KOTOPBIC WHHIIMHPYIOT COKpAIeHHUE WIH pacciabiieHue
Mbli. Takum o0pa3om, uHbopmalus nepenaercsa OT HelpoHa K HEMPOHY B BHIIE
YEPEAYIOMMNXCS MNEKTPUUECKUX U XUMUUECKUX Pa3psa0B.

Jlosiroe BpeMsi CUYMTAIOCh, YTO KaXblii HEHPOH BHICBOOOXKIAET HEHpome-
JUATOPbl TOJBKO OAHOTO Thma. COOTBETCTBEHHO, KJIETKH, CEKPETUPYIOLINE alle-
TUJIXOJUH, Ha3BalM XOJUHAPTUYECKUMH, JoPaMUH — M0(aMUHIPTUYECKUMHU U
T.1. KoHuenmuss bepHCTOKa 0 HaNMYMKM MYPUHIPTUYECKUX HEMPOHOB OCHOBBIBA-
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Jach HE TOJIBKO Ha €r0 COOCTBEHHBIX HAONIOACHUSIX, HO U Ha pe3yibTaTax padoT
Helipo¢pu3nonoros u3 MenpOypHCKOro u JIOHIOHCKOrO yHMBEPCUTETOB, B UUCIIE
kotopeix Makc benner (Max Bennett), I'peitm Komnbenn (Graeme Campbell),
Mounu Xoynman (Mollie Holman) u Maiik Pann (Mike Rand).

Jlosiroe BpeMsi CUYMTAIOCh, YTO KaX bl HEHPOH BHICBOOOXKIAET HEHpome-
JUATOPBI TOJBKO OAHOro Thma. COOTBETCTBEHHO, KIIETKH, CEKPETHPYIOLIUE ale-
TUIXOJIMH, Ha3BaJIM XOJIMHIPTUYECKUMH, NO0(PaMUH — JO(PAMUHIPTUYECKUMU U
T.1. KoHnenmus bepHCTOKa 0 HaNMUMM MYPUHIPIrUYECKUX HEUPOHOB OCHOBBIBA-
Jach HE TOJIBKO Ha €r0 COOCTBEHHBIX HAONIOACHUSIX, HO W Ha pe3yibTaTax padoT
Helpopu3nonoroB u3 MensOypHCKOro u JIOHIOHCKOTO yHHBEPCUTETOB, B YUCIIE
koTopeix Makc benner (Max Bennett), I'peitm KommnGenn (Graeme Campbell),
Monnu Xoynman (Mollie Holman) u Maiik Pana (Mike Rand).

HecmoTtpst Ha MHOKECTBO JaHHBIX B MOJB3Y TOTO, yTo AT® BricBOOOXIa-
€TCsl HEMpOHaMM MBILIL] KWIIEYHUKA U MOUYEBOTO ITy3bIpsi, MHOTME HEHPO(pU3HO0II0-
I'l COMHEBAJIMCH B CYIIECTBOBAHUM HEPBHBIX KJIETOK, KOTOpPbIE UCHOIB3YIOT AT
B KauecTBe HelipoMmenuaTopa. CoMHEHMsI ObUIM CBSI3aHBI B IIEPBYIO OUEPE]Ib C TEM,
4TO,1I0 MHEHHMIO YYEHBIX, TaKas BE3/IE€CyIlas MOJIEKYJa Bpsi JIM CIOCOOHA OCyIlle-
CTBIISITH cienuduueckue pyHkuuu. /lanee, HeOOXOIUMBIM YCIOBUEM BBIIIOJIHUMO-
CTH €10 POJIM Hellpomennaropa OblIO CYIIECTBOBAHUE MOAXOIALIETO PELENITOPa Ha
HNOBEPXHOCTHU KJIETKU-MUIIEHH, HO TAKOBOTO He OOHapyxuBaiock. 1 Torna Havan-
Cs €r0 MOUCK.

B T0 %€ BpeMs He MpeKpalaiuch NOMBITKH BBIICHUTH, KAKUM UMEHHO 00-
pazom monekynbl AT®, cexkperupyemble HeWpoHaMu, HepenaroT HUHGOPMALHUIO
MBIIIEYHBIM U APYrMM KieTkaM. OCHOBBIBASICh HA PE3yJIbTATaX HCCIEIOBAaHUM,
bepucrok B 1978 r. npeanonoxui, 4to y AT® 1 KOHEYHOIO MPOAYKTa €ro pac-
LIEIJIEHUS aIcHO3MHA CYIIECTBYIOT Pa3AeiIbHbIE CEMEWCTBA PELIENTOPOB — OH Ha-
3Ban ux P2 u P1 coorBeTcTBEeHHO. [lanpHeNINE SKCIEPUMEHTHI MMOKAa3aJId, YTO aK-
tuBauus P2-penenropa noxa aericteuem AT® npuBOIUT K pa3HbIM MOCIEICTBUSIM,
a 3TO 3HAYHUT, YTO, IIO-BUAMMOMY, €CTh JBa NOATHIIA JAHHBIX peUenTopoB. bepH-
CTOK M €ro COTpyJIHUKH Ha3Bainu ux P2X u P2Y.

WM Bce e cama uzes, 4To HEpBHBIE KJIETKU UCNoab3yl0T AT® B kayecTBe
HEHPOMEINATOPA, BbI3bIBaJla COMHEHHs. ToJbKO B 1990-X IT. MOSBWINCH MOJIEKY-
JSIPHBIE METO/IbI, C IOMOUIBK KOTOPBIX Cpa3y B HECKOJBKUX JIa0OpaTOpUsx ObuIH
uaeHtuuuupoBansl penentopsl AT®, yTo cpasy MO3BOJIWIO HCCIENOBAaTH BCE
MHOT000pa3ue AeHCTBHI, OKa3bIBAEMBIX 3TOW MOJIEKYJION Ha HEPBHBIE U JPyrue
KJIETKU.

3anomHwuTe!

¢  XpaHunumamu dHepruu B MosieKyse AT® ciaykar XUMHUYECKHUE CBA3U
Mexay TpeMs gpocdarHbivMu rpynnamu. K HUM npucoequHeHa MoJeKysia ajeHO31-
Ha, OJTHOTO U3 JBYX ITyPUHOBBIX a30TUCTBIX OCHOBaHUH, BXoAAuX B coctas JJHK

e  AT® cunTe3upyercss B 0COObIX KIETOUYHBIX CTPYKTypax — MHUTOXOH-
TpUSIX.

OpnHuM U3 TTIaBHBIX YYacT HUKOB Ipolecca ciayart npotonsl (H+), BEICBO-
0okmaeMble U3 MOJEKYJ TJIIOKO3bI MpU MX pacuieruieHnd. B mutoxonapusx (1)
IPOTOHBI YYaCTBYIOT B MpHUCOEeTUHEHHH (ocaTHON Ipynmbl K aAeHO3UHAN (Hoc-
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daty (ALD), B pesynbrare uero obpaszyercss AT®D, KOTOpbIH BBIXOAUT B IUTO-
miazmy (2). Ipu otmeriennn ot AT® koHueBoi pocdarnoit rpynmsl (3) Bbiae-
JISIETCS SHEPTHsI, KOTOpask UCTOIB3YETCS B YACTHOCTH ISl cuHTe3a OenkoB. AJ[D u
cBOOOAHBIN (ocdat Boccoenunstorcs ¢ oopazopanueMm ATD (4).

B 1990-x rr. Hauanucek paboThl HaJ MPOEKTOM «I €HOM YeloBeKa», U BCKO-
pe ObUTM MAeHTU(UIUPOBAHBI T€HbI, KOAUPYIOIIUE KU3HEHHO Ba)KHbIE OCJKHU ye-
JIOBEKa, B TOM YHUCJIE T€HbI, KOTOPbIE AETEPMUHHUPYIOT CUHTE3 OEJIKOB HEKOTOPBIX
AT®-peuentopoB. 3aTeM yaalioch JIOKAIU30BaTh U CaMU PELIENTOPHI HA pa3iny-
HBIX KJIeTKax. M3yueHune curHaibHoi cuctemsl ¢ yyactuemM AT® craio HayaioMm
HOBOM 3pbI B 00J1aCTU MEXKJIETOYHBIX KOMMYHHKAIMH. JleTaabHOe UCClIeJOBaHuE
MOJIEKYJIIPHOIM CTPYKTYPbl IYPUHOBBIX PELENTOPOB MPUBEJIO K OTKPBITUIO KPYII-
HOTO MX CeMEeNCTBa U OOHAPYKEHUIO Ha KJIETOYHOM MOBEPXHOCTH IIEJIOT0 psijia Ka-
HaJoB U (pepMEHTOB, MpuHUMAarOMUX y4dacTue B nepenade ATd-curnanos. Kak u
0KHJ1aJIOCh, ObLIO BBISBJICHO J[Ba OOIIMPHBIX KJIacca PELENnTOpOB, HO KaKIbI U3
HUX OBLI IpPEACTaBlIEH ropa3fo OOJbIIMM YKCIOM MOJTUIIOB, YEM MpEArojara-
jock. Takoe pazHoOOpa3ue MOoJApa3zyMEeBallo, YTO KaXKIbId M3 MOJTUIIOB MOMKET
CTaTh MHUILEHBIO JJII «CBOETO» BEIIeCcTBa, cocoOHOro BiusATh Ha ATd-curnans
TOJIbKO B CHEHM(PUUYECKUX TKAHAX M KieTkax. M yke cerojiHs Mmosy4eHbl 3TOMY
MOATBEPKIACHUS.
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Kak mokazanu nanpHENIIME MCCIEIOBAHUSA, MEXAHU3M JICUCTBHS JIByX THUIIOB
pELenToOpoOB CYHWIECTBEHHO paznuyaerca. P2X-penentopbl OTHOCATCA K cymnepce-
MEWUCTBY MOHHBIX KAHAJIOB, OTKPBIBAEMBbIX HeWTpoMenuaropamu. OIWH U3 Hac
(Kak) coBMecTHO C IpyrumMu HUCCIE€NOBaTENsIMU OOHApYX M, 4TO, CBSA3BIBASCH C
AT®, P2X-penentopbl «OTKPHIBAIOTCS» B OYKBAJILHOM CMBICJIE 3TOTO CJIOBA U 00-
pa3yroT TpaHCcMeMOpaHHBIN KaHall, 10 KOTOPOMY B KJIETKY YCTPEMJISIIOTCS HAaTpHe-
BbI€ U KaJbLUEBbIE HOHBL. B oTiimune oT 3Toro peuentopsl P2Y npu cBsi3bIBaHUU C
AT® 3amyckarOT B KIETKE KAaCcKajJ MEKMOJEKYJSIPHBIX B3aUMOJCHCTBUM, B pe-
3yJbTaTe KOTOPBIX B IHUTOIIA3MY BBICBOOOXKIAIOTCS BHYTPHUKJICTOYHBIC 3armachl
Kayiblusi. I B TOM, ¥ B IpyroM cliydae KaJIbIIMi MOXKET MOBIUATH HA APYrue COObI-
THSI HA MOJICKYJIIPHOM YPOBHE U U3MEHHUTH ITOBEICHUE KIIETKHU.

Monekyna AT® HaxoAUTCS B CHHANITUYECKOW 1€ COBCEM HE JIOJTr0, HO €€
BJIMSIHAE€ HA AKTUBALMIO PELENTOpPa B OJHUX CIIy4asX OKA3bIBAETCS KpPaTKOBpE-
MEHHBIM, MOPSAAKA MIJUIMCEKYH, a B IPYTrUX JUIMTCS rogaMu. Hanpumep, pe3kuii
MPUTOK B KJIETKY HOHOB KaJIbLUs yepe3 P2X-kaHaibl MOXKET IPUBECTHU K CEKPELUU
nocCJeHEN IPYrux HEHpPOMeIruaTopoB (Y4TO HAOIIOAANIOCH B TKAHAX MO3ra),a BbI-
CBOOOKJIEHUE ATUX K€ MOHOB M3 BHYTPUKJIETOUHBIX JIETIO B PE3YJIbTATE aKTUBALIUU
P2Y MoxeT moBAMATh HAa aKTUBHOCTh T'€HOB, ONOCPEAYIOLIUX Mpoudepanuio
KJIETOK, U TIPUBECTH K U3MEHEHMSIM B TKAHSX, UMEIOLIUM JI0OJITOBPEMEHHBIE TO-
CJIEACTBUS.

OAHOBPEMEHHO € HelpomeauaTopaMu r
U3 HEPBHOM KIETKH, TE€HEPUPYIOLIEH ;
UMITYJIBCBI, BBICBOOOXKIAIOTCS MOJIe-
Kyael AT® (1), koTopsle TOXE mepe-
HocaT uHpopmanuio. K cekpenuu cur-
HaJnbHBIX AT® cmocoOHBI U Jpyrue
KiIeTku. OKa3aBIIMCh BO BHEKJIETOY-
HOM npocTpaHcTBe, AT® moasepraror
¢ (pepMEHTATUBHOMY PpACILIEIIICHUIO
(2) ¢ o6pazoBanueM cHavasna AJID, 3a-
teM AM® u Hakouen ajeHo3una. Ca- | );;0

Ma MoJsiekysia AT® u Bce NpOoayKThI €€ .

pacierieHusi TmepeHocat uHpopMa- B

[UI0 OT KJIETKH K KJIETKE, CBSI3bIBAsICh

co crneuu(puuecKuMy perenTopamu Ha =

ux moBepxHocTH (3). M3BecTHBI mBa | ’r-"'—_ J
tuna AT®-peuentopos: P2X u P2Y. \\?’

[TocenHuil pacmo3HaKOT TAKKE MOJIE-

KyJibl AJ[®D. AM® u aaeHO3UH CBS3bI-

Batotcs ¢ Pl-peuentopamu. [IpoayKTsl

pacmerienust AT® moryT ocinabisarh

WM YCWJIMBAaTh €r0 JCHCTBHE; HAMPH-

Mep, aJEHO3WH, CBs3bIBasich C Pl-
peuenTopom KieTku-uctounnka AT,
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CIOCOOEH ITOMABIIATH €r0 BBICBOOOXK-
JIEHHUE

Mexanusm aeiictBusgs AT® kak CUTHAJIBHOM MOJIEKYJIbI MPEICTABIACTCS €I
0oJee CIOXKHBIM, KOTJIa B JIEJI0O BCTYNAIOT APYTrHe BHEKJIETOYHbIE CUCTEMbI CUTHA-
au3anuu. MI3BecTHO, HAalIpUMeEp, 4TO OOIIMPHOE CEMENCTBO (DEPMEHTOB IO/ Ha3Ba-
HueM 3kTo-AT®da3bl, HAXOASAIIMXCSA HA MOBEPXHOCTU OOJIBIIMHCTBA KIETOK, ObICT-
po otuiemwisitoT oT Moiekyiasl AT® ¢gocdarnsie rpynmsl, npespamas ATO cHaya-
na B ageHosunaudocdar (AAD), 3arem B ageHozuaMonopochar (AMD), u Hako-
Hell B aieHo3uH. Kaxaplil u3 nmpoaykToB pacuersieHuss AT® MoxeT neicTBoBaTh
Ha KJIETKY I10-CBOEMY.

®ycao Karo (Fusao Kato) n3 Meauuunckon mkonsl Y HuBepceurera J3uken B
Tokuo noka3zain, Hanpumep, yTo AT®D COBMECTHO C aJIcHO3MHOM Y4YacTBYET B pa-
00Te HEUPOHHBIX CETEH CTBOJIA TOJIOBHOTO MO3Tra, OMOCPEYs TaKue BaskHbIE (hU-
3uoJioruYecKkre QyHKIUHU, KaK JIbIXaHHEe, COKPAIlEHUE CepACYHON MBIIIIBI U pabo-
Ty KEIyAOYHO-KHUIIEYHOrO TpakTa. M3BECTHBI M MPSIMO MPOTHUBOIOIOKHBIE CH-
Tyauuu, korgqa AT® u aneHO3UH BBICTYNAKOT KAK AaHTArOHUCTHI MPU NIEpenade
CUTHAJIOB: CUTHAJI OJINH — IEPEHOCUYNKOB MHOTO.

Brnepssie criocoOHocTts AT® Kk nepeHocy nHpopManuu Obljia MPOJIEMOHCT-
pUpOBaHa ISl HEPBHBIX KJIETOK U Mblll. Ho Tenepp Mbl 3Haem, yto AT® urpaer
AHAJIOTUYHYIO POJIb B CaMbIX Pa3HbIX TKaHsIX. Ha mpumepe cepaeuHo-cocyaucTon
CHUCTEMBI MBI TTOKa)KEM, HACKOJIBKO Pa3HOOOPa3HbI TI0 CBOSH MPUPOJE U ITUTEh-
HOCTH MexaHu3Mbl AerucTBUs AT® 0T 04HOTO HEMPOHA APYTrOMY aI€HO3UH MOKET
MOIABJIATH BEICBOOOXKIeHNE AT® B CHHANTHYECKYIO IIENh OJHUM W3 HEHPOHOB.
Takum oOpa3om, B3aumHoe BiusiHue 3PppexkroB ATD, ero cocrapisomMUX U BHE-
KJIETOUHBbIX 3KTO-AT®a3 MOXKHO paccMaTpuBaTh KaK OCHOBY CaMOPETYJIHPYIO-
IIEeHCsI CUTHAJILHOM CETH.

CoBMmecTHOE BIIMSIHME HA KIIETKY OKa3bIBalOT HE TOJNbKO AT® u mpoayKTsl
€ro pacuierieHus; B HepBHoil cucteMe y AT® ectb u Ipyrue mapTHEpsl, B OTHO-
HIEHUU KOTOPBIX OH JEUCTBYET Kak KoHehpomenuarop. Takoe siBieHHe, oOHapy-
eHHoe bepHcTokoM emie B 1976 1., TOMOI0 ONMPOBEPTHYTH YCTOSIBILIEECS MHE-
HUe, 4TO JIF0OOW HEelpoH cuHTe3upyerT, 3anacaeT U Bel- BUJIbl PEILIEIITOPOB
N3BecTHbl 1Ba Buaa peuentopoB AT®. Pe- uentopsl P2X — 3T0 KanblUEBBIE U
HaTpHU €BbI€ HOHHBIEC KAaHAJIbI, OTKpPbIBAtOLIUECS B OTBET Ha cBsi3biBaHUE ATD ¢ nx
BHEKJIE TOUHOM 4acThro. Korma monekyna AT® npu coeauHseTCsl K peuenTopy
P2Y, 3amyckaeT csi kKackaJl BHYTPUKJIETOUHBIX CUTHAIBHBIX MPOIECCOB, B PE3YJib-
TaTe YeTr0 MOHBI KaJib IUSI BBICBOOOXKIAIOTCS U3 BHYTPUKIIETOY HBIX JIETO B IIUTO-
miazMy. B o0oux ciaydasx MOBBINICHHE KOHIEHTPAIIMH MOHOB KAJIBIHMS B KJIETKE
MOXET MPUBECTU B YACTHOCTU K KPATKOBPEMEHHOMY COKPAILEHUIO MBI, AKTH-
Baus P2Y MOXEeT MHULIMMPOBATh pa3 HOTO poAa MEKMOJIEKYJISIPHBIE B3aUMO JIEH-
CTBUS U U3MEHEHHE T€HHOM aKTUBHOCTH, YTO BBI3BIBAET JAOJITOBpEMEHHbIE d(PdeK-
ThI, HAIPUMEP KIIETOUHYIO MpoJiidepalnio cBOOOXKIaeT BCEro OJIMH THUI HEUpo-
MennatopoB. HakoIieHO MHOKECTBO CBUAETENBCTB B MOJIb3y TOro, uro ATP
0OBIYHO BBICBOOOK/IA€TCS COBMECTHO C TAKUMHU HEMpOMEANATOPAMH, KaK BCEM U3-
BECTHBIE HOPAJPEHAJIMH U ALICTUIXOJUH. BriepBble KOHLIENIMsI KOHEHPOMEANATO-
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pa Obuia BeIABUHYTA OTHOCUTENHHO AT®. CeroaHss U3BECTHBI U IPYTHe MPUMEPHI
nono6Horo naptHepcrBa: AMK u rinunuH, 1opaMuH U CEpOTOHHH, alleTHIIXOJIUH
U riayramar. Mel uMeeM 371eCh €lle OJMH MPUMEpP TOTO, KaK UCCIEIOBAHUE CHUT-
HaJabHBIX (PyHKIUNH AT® 1Mo MOTJIO BBISIBUTH 00Jiee YHUBEpCAIbHbIE (PU3HOJIOTH-
YECKHE 3aKOHOMEPHOCTH UM HAMETHUTh HOBBIE HAIPaBJICHUSI PAa3BUTHUS IPYTUX 00-
jJacTeil. YBeJIM4YeHHe TOKa KPOBU BbI3BIBAECT CABUI DHJIOTEIMAIbHBIX KJIETOK, BbI-
CTUJIAIOIIMX CTEHKU KPOBEHOCHOTO COCY[a; B pe3yJib TaTe€ U3 KIETOK BBICBOOOX-
natotcst MoJiekysbl AT®, KoTopble aKTUBUPYIOT PELENTOPhl OMMKAUIINX KIETOK.
B oTBeT oHM cekpeTUPYIOT OKCUJ] a30Ta, KOTOPBI CIOCOOCTBYET PACIIMPEHUIO CO-

cyna.

BNl PELIENTOPOR

LUBNTOPEI P2X = 3T0 KANBLABRKIA | HATDH:
@Bbi8 HOHHKIG KAHANbI, OTRPRIBAILMECH
B OTBET Ha CBR3LIBAHME ATD ¢ W BHEKNE-
TouHOA 4acThio. Koraa Munexyna ATO npu-
CoORRMHRETEA K pRLBNTaDy P2Y, aanycxaer-
C KACKAJ BHYTPHKNATOUHBIX CHTHANRHEIX
NPOLBCCOR, B PE3YNLTATE Y670 WOHLI KANb-
MR BLICBOGONAAKTCA N3 BHYTPUKNETOY-
HaiX 8N B UuTonnauy. B ofoux cry4arx
NOBLILIAHHE KOHLEHTPALMA HOHOR KANBLUR
B KNGTHE MOXET NDUBECTH B YACTHOCTH
K MEHHOMY COXPALLBHAID MBI,
AxTiBaLHA P2Y MOXET HHLWHPOBATE pas-
HOFO POAA MEMMOREKYAADHEIE BIAMMO-
[RACTBIHR 1 HIMGHBHIE FAHHOH AKTHBHOCTH,
470 Bt bIBAET AONTOBPEMEHHbIE SDDEKTH,
HANPHMED KMETO4HYI NpORAGED AL
Vo kansis &

'
9 WoHoB
a KaNbUHA

iaecThel 483 BMAA pauenTopoR ATQ. Pe-

,NONY4VEBLLAR CUTHAN

TEMCTBUE ATO HA
KPCBEHOCHYIO CUCTEMY

ATD candnmasTca  WManepea BuicBOOOX:
£ P2X-peugnTopon  ARIOTCAATD

MBILIGSHOR KNBTKM W HOPATPBHANMH _/

) Cyxenue »

KNBTKH CHMNATHYECKOR
HEPEHOR CUCTEMB! BbICBOGOR-
nawoT AT v Heipomeguatop
anpexaniH, ATD caR3bIBaRT-
CA COCBOMMU pEUBMTOpaMM

HA CTRHNEX KPOBEHOCHAIX
COCYAOB M BbI3LIBEET HX
BLICTROB CyKEHUE

Cocyn '
CyxaeTen §

SHEOTEMMANbHES Nocarmmaercs O Pacwupenme 4

KIATHH NOLLCABKD - ¢ peusnTopom P2Y
BLIM BOINBACTAMEM | Ansanesalux mmﬁmm:ﬁ: a:::tmgmﬂr
. AHOTANMANHEIX i K A

CTHKW KDOBBHOCHOMD COCYAA; B P&3yMb-
TATE W3 KNETOK BbICBOGOX ARIITCR
MonekynLl ATD, KOTOPLIE 3KTHEHPYIOT
pauentopsl Gnexaiim knetox. B oteer
O CEXPATUDYIOT OKCIY A30TA, KOTOPIA

KNETOK

cnocolCTBYET pACLUMPEHIID COCYRA
Manospemneni g F b,

KNATOX BCAOH0K-
[ReTcAATO ;

Mecro

HOOTENHANKHEE
KNETKM

Cotyn
paclMpRaTCA
® Ofpasosauue CrycTkoe »

AT, BiUBALIWA 43 KNATOK B MBCTA NOBDEXIA - L A0 caaseearcs

¢ F2Y-pelignTopam
HHATKAHW, pacuiennreTca go ALLD. ALD cande- Ha NOBAPXHOCTH
BA6TCR G DELBNTODEMY Ha NOBERXHOCTH TDOMG0- ThouboLsa
4708, T6 ArperpyIOTHOOpayoT KpoBsHLE OBpasyoTeR eryeTIH,
CFURTRM. TAKYNODLARANN WA RARHY el ol e o i
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Poar AT® B moaaep:xkaHuu
HOPMBI U 00pbOeE ¢ MAaTOJIOTrUAMHU.

AT® npuHUMaeT ydvacThe B
(YHKIIMOHUPOBAHUM BCEX TISITH Opra-
HOB 4yBCT. Tak, mokazaHo, 4TO peren-
Topbl AT® Ha MOBEPXHOCTU HEPBHBIX
KJIETOK B CeTUaTKe TJia3a pearupyror
e Ha HMHQPOPMAIUIO, MOCTYMAIOIIYI OT

Majo4ek U KoOodek (KIETOK, BOC-
SN e IPUHUMAIOIINX CBETOBBIE CUTHAJIBI). B
N ‘0 croro o4epelb, HEPBHBIE KIETKU CET-
o 4aTKu UCNONb3yIOT AT® u aneTunxo-

‘E‘?"w:n*-w,.,_*;".,.;_ S JIMH B KayeCTBE KOHEUPOMEIUATOPOB
A HLE RO e s T Y
e e TSl Tiepeiadyd UH(pOpMaIui B IEHTPBI

G Nponubepaunn S TOJIOBHOIO MO3ra, OTBEYAIOUIUE 34 €€
et s ol e emern g e o0pabotky. IlomuMo mMOBCenHEBHOU
SARSTEE saccrEsy s ATEE e SRR b M T R O e C1 T

e S o L Sl paboTel AT®, 110 TaHHBIM HECKOJIBKHX

TP OHIORETH NOETORH 08 Cpmmiret s 3D TENte — DS C Tied S

TPYII Y4YEHBIX, Y4acTBYeT KaK CHI-
HaJbHAs MOJIEKyJla B OY€Hb Ba)KHOM
aKTe B Ipollecce pa3BUTUS SMOpHOHA
— (opmHupoBaHUM 3PUTEIBHON CHC-
TEMBI.

Huxonac [leiin (Nicholas Dale) uz Yopukckoro ynuBepcutera B AHIIIUU
BMECTE CO CBOMMH KOJUJIETraMH MOKa3ajl, 4To BbICBOOOXKIeHUuEe AT®D B cTporo or-
peIeNieHHbIE MOMEHT Pa3BUTHsSI SMOPHOHA JEHUCTBUTENBHO CIIYXKHUT CHUTHAJIOM K
Hayainy QopMupoBaHus riaza. Takyio ke pojib OH WUrpaeT B Pa3BUTUU YIUTKU
BHYTPEHHETO yXa — CTPYKTYpbl, OTBETCTBEHHOM 3a Bocrpusathe 3Byka. AT® yua-
CTBYET B pabOTe CIIyXOBOTO ammapara u y B3pociioro yesnoseka. [lonocTh yauTku
BBICTUIAIOT 10 5O ThIC. BOJIOCKOBBIX CEHCOPHBIX KJIETOK, M MPUMEPHO MOJOBUHA U3
Hux umerotr AT®-penentopsl, KOTOpbIE, Kak ObLIO MOKAa3aHO, B PAE CIIy4aeB OMO-
CPEAYIOT UMITYJIbCALUI0 HEMPOHOB. Jlaymee, BKyCOBBIE COCOYKHM HA KOHYMKE S3BIKA
HecyT P2X-peuenTopsl, onocpenyromue BKycoBbie omynieHus. Cbto Kunnamon
(Sue C. Kinnamon) u ee kojuieru u3 YHuBepcurera mrata Konopano B xone xo-
pOILLIO MPOAYMAHHBIX M OPraHU30BAaHHBIX IKCIIEPUMEHTOB IPOJEMOHCTPUPOBAIIH,
yto AT® mpencraisieT co00i KU3HEHHO BaXKHBIM HEUPOMEIUATOP, EPEIAIOIIHIA
CUTHAQJIBI OT BKYCOBBIX COCOYKOB COOTBETCTBYIOUIMM HEPBHBIM KJIETKaM, MU YTO
MBIIH, JulieHHble P2X,; - u P2X3-pCHCHT0pOB, HE CIIOCOOHBI K BOCIIPUSATUIO BKY-
ca.

WNHTepecHo, YTO TakHUe k€ PeLENnTOpbl OMOCPEAYIOT HEKOTOphIe 0OOJIEBbIE
OlIyleHUsl. MHOrME 3HAIOT HE IMOHACIBIIIKE, YTO MOAKOXKHbIE MHbEKIMU ATO
BecbMa Oone3neHHbl. HepaBHo rpynna ¢usnosnoros u3 11Ikosasl MeIMIIMHBL, CTOMA-
TOJIOTMHM U OMOMeIUIIMHCKUX Hayk rpu KoponeBckom kosutemxke B JIoHg0HE moka-
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3aja, 4yTo 0OJIb BO3HUKAET B pe3ysibTaTe akTuBanuu P2X-perentopoB B HEPBHBIX
OKOHYAHMSIX B KOXKE, ONMOCPEAYIOIIUX TaKTUJIbHbIE U O0JeBble omrylieHus. CBs3b
AT® ¢ npyrum BuJoM 00JM, @ UMEHHO BO3HUKAIOIIEH MPU MOBPEXKICHUN HEPBOB,
MMEET HWHOM XapakTep. OKcrnepuMeHThl, npoBeAeHHble Kanzyxuae HMHoye
(Kazuhide Inoue) u3 Yuuepcutera Kioco B SAnonun u Maiikiom Canrepom
(Michael Salter) u3 Yausepcurera TOpOHTO CBUIETEILCTBYIOT, UTO B 3TOM CJIy4ae
npoucxoaut aktupaus AT®-penentopoB Ha MOBEPXHOCTU KJIETOK MUKPOTJIUU B
CIIMHHOM MO3re. MUKpPOIJIHS B CBOK OYEPE]b CEKPETUPYET MOJEKYJbI, KOTOPbIE
pa3apaxaroT HEpBHbIE BOJOKHA, YTO U BBI3BIBAET XPOHHUECKYIO 00b (cM.: Dumnac
J1. HoBbie momo3peBaeMsie 1o ey o xponuueckon 6omu /BMH, Ne 1, 2010).

VYxe ceiiuac HEKOTOpHIC (papMarleBTUICCKUE KOMIIAHUU HaMEPEBAIOTCS UC-
noab3oBaTh P2X-penienTtopbl B KauecTBE MUIIEHEW IS HOBBIX JIEKAPCTBEHHBIX
CPEICTB IIPHU HEBPOJIOTUYECKUX OO0JIAX M OOJISIX, COMMPOBOXKAAIOIINX BocnaneHue. U
3TO TOJBKO OJHA U3 BO3MOXKHBIX obOnactet npumenenns AT® wiu ux peuentopos
B MEJMIIMHCKUX LIETsAX. B TOM ke psiay HaXOASTCS CepAeYHO-COCYUCThIE 3a00I1e-
BaHUs. YTOOBI OHATH MPUUYUHY, HY>)KHO MPOCIEAUTh, YTO MPOUCXOJUT MPU TAKUX
natosiorusix. Kierku, nosyuuBiire Gu3nyeckre MOBPEKIACHUS WM HENPABUIHHO
byHKUHOHUPYIOIIKE, MOTYT BbICBOOOX1aTh AT® B MexkkiIeTouHyto cpeny. Yacto
ATO CIY’KUT CUTHAJIOM JJIsi OpraHM3Ma K BKIJIFOUEHUIO MEXAHHU3MOB pEmapanuu, B
YaCTHOCTU K BbIPAOOTKE B MOBBIIIEHHBIX KOJIMYECTBaX TPOMOOIIMTOB U 00pa3oBa-
HUIO CTYCTKOB KPOBH, OCTaHABIMBAIOLINX KPOBOTeUEHHUE. Y TPOMOOIIMTOB UMEIOT-
¢4 peuentopsl noaruna P2Y12; ux akTuBaiusi BHEKJIETOUYHBIMU MosieKyiamu ATO
Y BBI3bIBACT TAKUE U3MEHEHUS B KJIETKaX, KOTOPhIE YCKOPSIOT 00pa3oBaHUE CTYCT-
KOB. ODTH K€ COOBITHS JIe)KaT B OCHOBE BOSHHUKHOBEHHSI TPOMOOB B KPOBEHOCHBIX
COCy/ax, 4YTO MOXKET MPUBECTHU K UHPAPKTY WM UHCYIBTY. YK€ CO3/IaHO JIEKAPCT-
BO-«0JI0KOacTep» MOJ Ha3BaHUEM KIIOMHUIOTPEN, KOTOPOE OJIOKHUPYET PELenTOPHI
P2Y12.

ATO®

B kauectBe Helipomenuaropa AT® HenmocpeacTBEHHO Y4acTBYIOT B (hyHK-
LIHOHUPOBAHHUH TOJIOBHOI'O MO3ra U CEHCOPHBIX PELENTOPOB, & TAKKE B PETYISLUN
paboThI MBIIII U JPYTUX OPraHOB U TKaHel. BhICBOOOXKAasCh U3 KIIETOK, HE OTHO-
camuxca K HepBHOU cucreme, AT® 4acTo CIlyKUT «CIYCKOBBIM KPHOUKOM» IS
3alIMTHBIX peakiuid. Huke npuBeneHsl HEKOTOpbie NpuMepsl aenctBus ATO Ha
pa3TuYHbIC OPTaHbl U TKaHW. B OMHKUX ciydasx 3T QYHKIMH YK€ YCTAaHOBJICHBI, B
JIPYTUX U3YUYaAIOTCSI.

MO3I'. AT® onocpeayeT CBA3b MEXAY HEHPOHAMHM, a TAK)KE MEXKIY HEM-
poHamMH W KieTKamu riauu. MHpopMamms, mepeHocuMas 3THMH MOJEKYJIaMH H
IPOAYKTOM HMX PACHICTICHUS aJl€HO3MHOM, BIUSAET HA COH, MaMsTh, 00y4aeMOCTb,
JIBUTATEJIbHYI0 aKTUBHOCTh. A €CJIM CUTHAJI CJIMIIKOM CHIIbHBIM, MOXKET Pa3BUTHCA
SMUJIETICUS WM Apyrue ncuxudeckue pacctpoictBa. AT® cnocoOCTBYeT 3aKuB-
JIEHUIO PaH, HO B TO € BPEMSI MOKET 3aIyCKaTh MPOLIECC allONTO3a MPU HEUpOe-
reHepaTUBHBIX 3a00JIEBAHUSX.

CEHCOPHBIE OPI'AHBI 1 BOJIEBBIE OIIYIIEHUA. AT® perynupy-
€T, @ B HEKOTOPBIX CIy4yasx MEePEeHOCUT MH(POPMAIIMIO OT CEHCOPHBIX HEPBOB IJa3,

19



yIIEH, HOCA U sI3bIKa B F'OJIOBHOM MO3I. YUacTBYET B II€pelade B TOJOBHOW MO3T
OO0JIEBBIX CTUMYJIOB.

CEPILIE. Monekynbsl AT®, BEICBOOOXK1a€MbI€ BMECTE C HOPAIPEHATMHOM
HEPBHBI MM KJIETKAMHU BETE€TATUBHON HEPBHOW CHUCTEMBI, CTUMYJIUPYIOT COKpallle-
HUs ceplieyHoi Mblibl. Hapyiienus B paboTe 3TON CUTHaIbHON CUCTEMBI BBI3bI-
BAIOT APUTMHUIO U UBMEHEHNE apTEPUATIBHOTO JTaBJICHMUS.

JIPYTUE OPI'AHBI. AT®, BbicBOOOXIa€MbIi HEPBHBIMH KJIETKAMHU KH-
HI€YHUKA, CHOCOOCTBYET COKPAIEHUIO €r0 CTEHOK M CEKPEIUU MUILIEBAPUTEIbHBIX
bepmentoB. ATD yuyacTByeT TakKe B PEryJSILIUH 3PEKIHH, COKPAIICHUNH CTEHOK
MOYEBOTO ITy3bIPS.

KOCTHASA TKAHbDb. AxtuBanusa AT®-peuentopoB CTUMYJIUPYET MPO-
LIECCHI BOCCTAHOBJIEHUS! KOCTHOM TKaHU Y ITOAABIISET IIPOLECCHI €€ Pa3pyLLIECHUS.

KOXA. AxtuBanus AT®-penentopoB CiocOOCTBYET 3aKUBICHUIO PaH, a
TaK)ke, BO3MOXKHO, YYaCTBYET B HOPMaJIM3al[MU MPOIECCOB KIETOUHOU mposude-
paluu Ipy Takux 3a00JI€BaHUSIX, KaK TICOPUA3 U CKIEPOJAECPMHUS.

NMMVYHHAS CUCTEMA. Monekynbsl AT®, BeIxoasye U3 KIETOK MpU
MOBPEXKIEHUAX TKAaHEW, CTUMYJIUPYIOT KJIETKM MMMYHHOW CHCTEMBI K 3aIlyCKY
BOCIAJICHHUS] — 3alIUTHOM peakiuu oprannzMa. OQHAKO CIMIIKOM CUJIBHOE U JJIH-
TEJIbHOE BOCIIAJICHUE MOKET MPUBECTU K HEKEIATEIbHBIM MOCIEACTBUAM, HAIIPU-
Mep peBMarougHoMmy aptputy. AT® B kauecTBe NepeHOocUMKa MHPOpPMALUU TO-
MOTaeT KJIETKaM UMMYHHOUW CHCTEMbl YHUUTOXKATh KIIETKH, HH(OUIIMPOBAHHEIE ITa-
TOTEHHBIMU OAaKTEPHSIMU, MIPEAOTBpAIaeT CTUMyNHpytoiiee nericteue AT®, a He-
CKOJIBKO CXOJHBIX MPENapaToB MPOXOIAT MOCIECIHUE CTAIUN KIMHUYECKUX HCIIbI-
tanuil. Enie ogHo mose aedarenbHOCTH Ui Tepanuu, HateleHHod Ha AT®, — nu-
nieBapurenbHas cucrema. Jxeimc I'amnuran (James J. Galligan) u npyrue co-
TPYAHUKK YHUBepcureTa mrara Muuuran nokasanu, uro AT®, BeicBoOOXIae-
MBI M3 HEPBHBIX KJIETOK KHUILIEUYHHMKA, CBsI3bIBaeTcs ¢ P2X- u P2Y-penentopamu
CTEHOK M Y4aCTBYET B PETYJSLUU UX PUTMUYHBIX COKPALIEHUN, MPOTATKUBAIOIINX
MUILY N0 KUIIEYHOMY TpakTy. OgHOBpEMEHHO MOJeKybl AT®, cBa3bIBaronmecs
¢ P2Y-peuentopamu Ha MOBEPXHOCTU KJIETOK, KOTOPBHIE BBICTWIAKOT IMOJOCTh KH-
HIEYHHUKA, YCUJIMBAIOT CEKPELMIO MUIIEBAPUTENbHBIX (pepMeHTOB. BelecTsa, neii-
CTBYIOILIME HA 3THU PELENTOPHI U BIMSIOIIME HA YKA3aHHBIE MPOLIECCHI, MPEICTAB-
JSI0T OOJBIION MHTEpeC s (hapMalleBTUUECKUX KOMIMAHUNA KaKk BO3MOXKHbIE KaH-
JIUAIaThl HA POJIb JIEKAPCTBEHHBIX CPEJCTB, HANPABICHHBIX HA YCTPAHCHUE CHUH-
JpoMa pa3paKkeHHOM TOJICTOM KUIIKU U €llle 00Jiee Cepbe3HOM Mmaroaoruu — 0o-
ne3nu Kpona.

Tor ¢dakr, uto AT® yuacTByeT B moAJep>KaHUU HOPMAIbHONH pPabOTHI
MHOKECTBA OPraHOB U TKAaHEH, MPEANOIaracT BO3MOKHOCTb €r0 MPUMEHEHUS JIJIA
JICYCHHS TIEJIOTO PsJa PACCTPOMCTB: OOJIe3HEH MOUYeK, KOCTEe, MOYEBOTO ITy3bIpS,
KOXH, HEBPOJIOTHYECKUX U NICUXUYECKUX Maronoruii. M uro emie 6oJiee BakHO —
AT®, BO3MOKHO, SIBISETCS OJIHUM W3 €CTECTBEHHBIX 3aIIUTHUKOB OPTaHM3Ma OT
oHKosiornueckux 3aboneBanuil. Eme B 1983 1. Onuesep Pamonopt (Eliezer
Rapoport), pabortapmmii Torna B MeauIMHCKOM 11KoJie bOCTOHCKOr0 yHUBEpPCHUTE-
Ta, coodu1 o cnocoOHocTH AT® yHUUTOXKAaTh pakoBble KieTku. HoBocTh ObLia
BOCIIPUHSTA C OOJBIIUM CKENTHIIM3MOM, HO C T€X MOpP Cpa3y HECKOJIbKO J1abopa-

20



TOPUHM HE3aBUCUMO JPYT OT Ipyra nokasanu, 4To AT® nelCTBUTEIBHO MMOJABIIAET
POCT ONyXOJ€H, B YACTHOCTH IIPEACTATEIBHOMN KEIE3bl, MOJIOYHBIX KEJIE3, MPSIMOU
KHIIKY, SIMYHUKOB, MUIIEBO/A,a TAKKE OCTAHABIIMBAET PA3BUTHE MeNaHOMBI. Cur-
HaJpHas cucteMa ¢ yyactueM AT®, ¢ OTHOW CTOPOHBI, BBI3BIBAET aIlOINTO3 PAKO-
BBIX KJIETOK, a C Ipyroil — crocoOcTByeT qudpepeHnnannu KIeToK, 1 BCE BMECTe
3TO 3aMEIJIIET POCT OMYXOJIH.

Jiist Toro utoObl HOBbIE cBefieHus 0 QyHKIMsAX AT® Haumu npakTuyeckoe
MIPUMEHECHUE — HUMEETCS B BUAY CO3JaHHE JICKAPCTBEHHBIX MPENapaToB, TOTOBBIX
K ynoTpebiieHnto, — MpUAETCS MpojeiaTh OorpoMHYy0 paboty. Ho yxke ceituac
MHOTHE HAayYHO-HCCIIEAOBATEIIbCKUE JTA00paTOpuu U (papMarieBTUIECKUE KOMITa-
HUW aKTHUBHO 3aHUMAIOTCSl MMOMCKAMH BEIIECTB, KOTOPHIE M30MPATEIHHO BIIHSIN
OBl Ha OMpeseIeHHbIe MOATUIBI perenTopoB AT® wiam OGJIOKMpPOBAIM paciierie-
Hue AT® nocrne ero BEICBOOOKIEHUS U3 KIIETOK.

AT® - Be3gecyup

VYyactue AT® B paboTe camMbIX pa3HbIX CUTHAJIBHBIX CUCTEM CTaBUT IMEpe]]
UCCJIeIOBATENSIMU 110 KpailHel Mepe OJHY Cepbe3HYI0 POo0IeMy: CO31aHHe JieKap-
CTBEHHBIX CPEJACTB, HALIEJIEHHBIX HA €IMHCTBEHHBIN OpraH WM TKaHb. BO3MOXHO,
pelInTh €€ IMOMOXKET pa3zHooOpa3ue CyObeIUHUYHBIX KOHurypauud ATO-
peLenTopoB y pa3HbIX BUIOB KIETOK U TKaHel. bammkut Kak nbitaercs ceiuac
CKOHCTPYHUPOBaTh HCKycCTBEeHHbIe AT®-penentopsl, KOTOPbIE MOXKHO ObLIO ObI
BCTPOWTH B KJIICTOYHBIC MEMOpPAHBI in Vitro WM Jake B KJIETKH JTA0OPATOPHBIX KH-
BOTHBIX. DTO TIO3BOJIUT BBHISSBUTH MOCIJICJCTBAS MUHUMAJIBHBIX U3MEHEHHH (DYyHK-
i perenTopoB. ECTh U Apyrue moaxoabl K HAMpaBIeHHOMY U3MEHEHHIO (DYyHK-
uuoHupoBaHuss AT® kak CUTHaIbHOM MOJIEKYJIBI U U3YYEHHUIO €r0 MOCIEACTBUI
Ha YPOBHE OpraHu3ma.

OnHo U3 HEJAaBHUX JOCTHKeHUU nocieanux 20 neT B Toil 001acTH uccie-
JIOBaHUM, O KOTOPOM UIIET peub, — onpeaeneHue Ipukom I'yokcom (Eric Gouaux)
n3 OperoHCKOro YHUBEPCUTETa KPUCTAITMYECKON CTPYKTYphl P2X-kanana y peio-
KM JaHuo pepuo. Tenepb Mbl MOKEM IPOCIEAUTH 32 PabOTOM JaHHOTO pelenTopa
Ha aTOMHOM YpPOBHE U MOHATh, KaK ocyuiecTBisiercss AT®-curnanuszanus ot mo-
MEHTA CBSI3bIBAHMS MOJIEKYJIbI C PELIENITOPOM JI0 MOMEHTA ITOJIYYEHHs CUTHAJA Lie-
J0# (PU3HOJTOTUYECKON CUCTEMON. DTO MTOMOKET TAKKE B MTOMCKE HOBBIX JIEKAPCT-
BEHHBIX CPEICTB LIEJIEBOTO AECHUCTBHUS.

HenaBno AT®-penientopsl ObLIIM OOHAPYKEHBI Y PACTEHUN U TAKUX IPO-
CTEUIIINX OPTaHU3MOB, KaK CHHE-3€JIEHbIE BOJOPOCIH, aMeObl W IMHUCTOCOMBI, YTO
OTKPBIBACT HOBBIC BO3MOXKHOCTH B 00phOE C 3a00JIEBaHMSIMU PACTCHHUM W JaKe
HalJIeT NpUMEHEHHE B CeIbCKOM Xxo3sicTtBe. Hamuuue cucrem ATO-
CUTHAJIM3AIIMU Y Pa3HbIX (POpPM JKH3HU, MAEKO OTCTOANIUX IPYr OT JApyra Io
YPOBHIO CJIO’KHOCTH, HABOJUT HA MBICITh, YTO KOMMYHUKATUBHAS (DYHKITUS TTOSIBU-
nack y AT® Tak ke JaBHO, KaK U CITIOCOOHOCTH 3aIacaTh SHEPTHUIO.

MplI ¢ yAOBIIETBOpEHUEM HAOJIIOAAEM 32 TEM, KaK MU3MEHSETCS OTHOLIECHUE
K curHajgpHOM poiu AT®. 50 net Hazag cama 3Ta Ujaesl cuuTalach HECEPbE3HOH, a
cerogus kK AT® nposiBiisieTr MHTEpeC Bce OMoornyeckoe cooduiecTBo. Mbl yBepe-
HBI, YTO KOTJ1a-HUOYIb BO3MOXKHOCTH AT® packporoTcs B MOJHON Mepe U MOCTy-
AT yJIyYIIEHUIO KaueCcTBa )KU3HHU JIFOACH.
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MukpocoMaibHOE OKUCJIeHNE U OMOJIOTHYecKHe (PYHKIMU KUCJI0POoaa
B 3TOM IIpoiecce.

Mukpocombl - MOP(OJIOTMUECKH 3aMKHYTbIE BE3UKYJbl, B KOTOpbIE Mpe-
BpalllaeTcsl SHAOIUIA3MAaTUYECKUN PETUKYJIYyM IPU TOMOreHu3auun TkaHeu. Cre-
JIOBATEJIbHO, MUKPOCOMHYIO (DpakilMio, BbIACISIEMYIO Mpu IuddepeHImaibHOM
HEHTPU(PYTUPOBAHUM FOMOTEHATOB, 00pPa3yIOT MPEUMYIIECTBEHHO MEMOpaHbl 3H-
JIOTIIa3MaTUYECKOTO PETUKYIYMa U HEKOTOPBIE APyTrue CyOKJIETOYHbIE CTPYKTYPbI
(Hanpumep, puOOCOMBI).

MukpocomMaibHOE OKHUCIIEHUE OCYIIECTBISAETCS (DEPMEHTHBIMHU CUCTEMaMH,
JIOKATN30BAaHHBIMU TIPEUMYIIECTBEHHO B MUKPOCOMHOM (PpaKIMy TaKUX OPTaHOB,
KaK TMeYeHb W HAMOYCYHUKH, B MEMOpaHaxX TJIaJKOTO SHAOINIA3MATHYECKOTO pPe-
tukyayma (OIIP). @epmMeHThI, KaTaau3upyroUIMe BOCCTAHOBIEHUE OJHOTO aToMa
Mouiekysibl O, ¢ 00pa3oBaHUEM BOJbI M BKJIIOYEHHUE APYroro aroma KHCIOpoja B
OKHCJIIEMOE BEUIECTBO, MOJYYUIM Ha3BaHWE MHUKPOCOMAJIbHBIX OKCHZIA3 CO CMe-
mIaHHOW (YHKUIMENW WM MUKPOCOMAJIbHBIX MOHOOKCUTeHa3. OKHUCIIEHUE C y4acTU-
€M MOHOOKCHUT€HAa3 OOBIYHO M3Yy4aloT, UCIIOJNb3Ysl MpenapaTbhl MUKPOCcOM. B otiu-
Yyre OT MUTOXOHJIPUATIBLHOTO OKHUCIIEHHUS, TJIe BEAYIYIO pOjb, KaK ObLJIO MOKa3aHO
BBILIE, UTPAKOT PEAKIUU ACTUAPUPOBAHUS, a KHUCIOPOJ SIBISETCS KOHEYHBIM aK-
LENTOPOM 3JIEKTPOHOB U UCIOJIB3YETCS JHIIb JJii 00pa3oBaHUs BOAbBI, B MpoOIleC-
Cax MUKPOCOMAJIbHOTO OKHMCJIEHUS aKTUBUPOBAHHBIN KHUCIOPOJ HEMOCPEACTBEHHO
BHEJIPSIETCSL B OKUCIsIEMOe BellecTBO. [Ipu 3ToM dyHKIIMOHATBHAS POJIb MUTOXOH-
JPUATBLHOTO U MUKPOCOMAJIbHOTO OKHCJIEHUSI B KJIETKE pa3iudHa. MUTOXOHApPH-
ATBPHOE OKUCJICHUE - MEXaHU3M HCIIOIh30BAaHUS KHCIOPOa B OMOIHEPTETUUECKUX
npoiieccax. MUKpOCOMabHOE OKUCJICHUE - MEXAHWU3M MCIOJIb30BAHUS KUCIOPO/Ia
¢ "IIacTUYECKUMU" 1IEJISIMU.

depMEeHTHBIC CHUCTEMBI, JIOKAJU30BAHHBIE B MHUKPOCOMHOW (pakiuu u
CIOCOOHBIE MCMOJIb30BaTh MOJIEKYJISIPHBIA KUCIOPOJ JJIsl OKUCIICHUS crienuduye-
CKHMX OPTaHMYECKHX COEJIMHEHUM, IeNSATCA Ha OKCUT€HA3bl, IPUCOEIMHAIONINE 00a
atoma kuciopoaa (A + O, --> AO,), U TUAPOKCUIIA3BI, TPUCOSTUHSIONTNE K CyO-
CTpaTy TOJBKO OJMH U3 IBYX atoMoB O, (A + O, --> AOH + [O]). Bropoii atom
KHCJIOpO/a UCIO0JIb3yeTcss 00buHO Ha okucienne HAJI®H,. Hanpumep:

Crepoug (RH) O3
HAA®H,
r H;0
MApOKCHETapOKS
(ROH) HAOd

MukpocomaiibHasi 1ienb (HEPMEHTOB, OCYIIECTBISAIONIAS THAPOKCUINPOBA-
HUE, B 3HAYUTEILHON Mepe uzyueHa. OHa comepxkut nutoxpom P-450, BoccTaHOB-
aeHHbi CO-KOMIUIEKC KOTOPOTO UMEET MaKCUMYM TOTJIOIICHUS MPHU JJIMHE BOJI-
Hbl 450 HM, cnienuduueckuit ¢uaBonporensa, Bkimrodaromuin ®AJl, nu Fe-6enok,
coJIepKallluii HEreMHUHOBOE Jkeyie30. CrenyeT 3aMeTUTh, 4TO (PIaBOMPOTEUIb U
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UTOXPOMBI, KOTOpPbIE (DYHKIMOHHPYIOT B MHKPOCOMAJIBHOM IIEMH OKHUCIIEHU,
PE3KO OTINYAIOTCS OT PEPMEHTOB MUTOXOHAPUATIBHON ABIXaTEIbHOM LIEIIH.

FudpoxcuaasHelll KoMnaeKc
€ yuacmuenm yumoxpoma Fyc,

[Fe—Ganaon; dll;
V2HANGH+H*]

Puc. 78. Cxemo MexXoHUSMO PeoKyul 2udpoKCUAUD0BOHUA 8 MUKPOCOMOX.
Fel+ - goccmanosneHHan gopma yumoxpoma P-450; RH - cybcmpam;
@1 - paasonpomeud; Fe beaok - Genox, codepHcawuil HezeMUHOB0E H(eNE30

Ha puc. 78 B obmieii ¢popmMe mpeacTaBieHa EMb MEPEHOca JICKTPOHOB B
MHUKPOCOMAaX, MPU y4aCTUU KOTOPOM OCYILIECTBISIETCS TUApoKcuiaupoBaHue. Kak
BUJHO U3 3TOTO PUCYHKA, UMEIOTCA JBE TOYKHM lenu, rae ydactsyer HAJIDH,:
NEPBBIM pa3 OH MOCTABISIET aTOM BOJOPOJA M MPOTOH JIJIsi 0Opa30oBaHUsS BOJbI,
BTOPOM - OTAAET 3JIEKTPOH JUIsl BOCCTaHOBIEHUs nuToxpoma P-450 (B mepeHoce
AJIEKTPOHA HA LIUTOXPOM Y4YacCTBYIOT (pyraBonpoTen U OeloK, CoAepKalluil Here-
MUHOBOE kene30). Cunrtaercs, 4To 1UTOXpoM P-450 BbINIOTHSET NBOSIKYIO (hYHK-
1t0. Bo-miepBhIX, OH CBSI3BIBAET CyOCTpaT THIPOKCHUIMPOBAHMUS, BO-BTOPBIX, Ha
HEM IIPOUCXOAUT aKTUBALMS MOJIEKYJIIPHOTO KUCIOPOIA.

K gucmy 3HIOTEHHBIX CyOCTPAaTOB MUKPOCOMAJIBLHOTO OKHCJICHHS CIETyeT
OTHECTH CTEPOUIHBIE TOPMOHBI U XOJIECTEPUH, a TAKXKE, MMO-BUAUMOMY, HEHACHI-
LICHHBIC KUPHBIE KUCIOTHL. B mocneanee BpeMs MOSIBUINCH YKa3aHUs HA BO3MOXK-
HYIO POJIb PEAKIUi MUKPOCOMAIBLMOTO OKHCJICHHS] B OMOCHHTE3€ MPOCTarIaH/IH-
HOB. Benmuko 3HaueHHEe MUKPOCOMAIBHOTO OKHUCICHUS B META0OJIU3ME JIEKapCT-
BEHHBIX CPEJICTB U PsAZla TOKCUYECKUX COEAUHEHHUMN.

1. OcHoBHBIE (pepMEHTHI MUKPOCOMAJIBHBIX 3JIEKTPOHTPAHCIIOPTHBIX
neneu

MukpocomainbHasi cucremMa He COJICPKUT PACTBOPUMBIX B LIUTO30J1€ OEJIKO-
BbIX KOMIIOHEHTOB, BC€ (DEPMEHTHI - MEMOpPAHHbBIE OCJIKU, AaKTUBHBIE LIEHTPHI KOTO-
PBIX JIOKaJIM30BaHbl HA IUTOILIa3MaTU4eCcKoil moBepxHoctu JP. Crucrema BKiIrOYa-
€T HECKOJIBKO O€TTKOB, COCTABJISIFONTNX dJIeKTpoHTpaHcnopTHbie 1enu (1{113). B OP
CYIIIECTBYIOT JIBE TaKHE IEMH, TIepBasi COCTOUT U3 IBYX (hepMeHTOB - NADPH-Py5
penykTasbl U IuTOXpoma P,so, BTopas Bkimtodaer gepmeHT NADH-muroxpom-bs
penyKTas3y, IUTOXpoM bs u em€ oauH dhepmeHT - creapomn-KoA-necatypasy.

uiekTpoHTpaHcnopTHas uenb - NADPH-P4s) penykrasa - nuroxpom
P,s0. B GonpInHCTBE CilydaeB JOHOPOM AJIEKTPOHOB (€) JJIsl ATOW LIETH CIIY>KUT
NADPH, oxucnsemsiii NADPH-P,sy penykrazoit. @epMeHT B Ka4€CTBE MPOCTETH-
YECKOU TpymIibl coAepKUT 2 KodhepMmeHTa - (yaBuHageHuHau-uykieotusr (FAD) u
dbnaBuamoHonykiIeoTHa (FMN). Ilporonsr u snektponsl ¢ NADPH nepexonsr
nocienoBaTeabHo Ha kKodepmeHThl NADPH-P45y penykraspl. BoccTaHOBIEHHBIN
FMN (FMNH,) okucisieTcs UuToXpoMoM Pyso (CM. CXeMy HUXKE).
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IuroxpoMm Pj,5 - remonpoTenH, COIEPKUT MPOCTETUYECKYIO IPYIIILY F'EM U
UMEET y4aCTKU CBS3bIBaHUS JJIsl KUCIOpoAa U cyocTparta (kceHoOnoTuka). Hazpa-
HUE LUTOXPOM Pysy yKa3sIBaeT Ha TO, YTO MAKCHUMYM IIOIVIOLIEHUS KOMIUIEKCA IIH-
ToxpoMa Pyso texxut B obnactu 450 HM.

MADPH+H* FAD ,XFMNH, Fe* (Passo) 0%+ 2H—= H:0
NADP* X. FADH: FMN Fe’ (Paso)
Oy
MADH+H" FAD Fe**{l:.ﬂX e (Pasa) 0¥+ 2H— H,0
NAD® X. FADHEX Fe*(bs) Fe* (Paso) X 0 7_, ROH
RH
0

Oxucnsiemblii cyoctpat (oHoOp 3nekTpoHoB) s NADH-uutoxpom bs -
penykrassl - NADH (cm. cxemy Bbie). [Iporonsr u anektponsl ¢ NADH nepexo-
1T Ha KodepmeHT penykrazsl FAD, cneayronmm akienTopom 3JI€KTPOHOB CIIy-
xut Fe’" muroxpoma bs. IIATOXpoM bs B HEKOTOPBIX CIIy4asX MOXKET OBITh JOHO-
POM 3JIEKTPOHOB (€) st muToxpoma Pysy nimm aist creapoun-KoA-necatypassl, Ko-
TOpasi KaTAJIM3UPYET 00pa30BaHUE JBOMHBIX CBSI3€M B JKUPHBIX KUCIOTAX, MEPEHO-
Csl DJICKTPOHBI Ha KUCIIOPOJ ¢ 00pa3oBaHuEM BOJIbI (puc. 12-2).

NADH-uuToxpom bs peaykra3a - AByXJOMeHHbIH Oenok. ['oOynsipHbIi
MTO30JIbHBIA JJOMEH CBSI3bIBAE€T MPOCTETUYECKYIO rpynny - kodpepment FAD, a
€AMHCTBEHHBIN THIPOoOOHBIN "XBOCT" 3aKperisieT 0eJI0K B MeMOpaHe.

Iutoxpom bs- remcoaepkamuii 6€10K, KOTOPBI UMEET JIOMEH, JIOKaJIH-
30BaHHBINA Ha MOBEPXHOCTH MeMOpaHbl DP, 1 KOpOTKUIl "3aKOPEHHBIN" B JIMIHU-
HOM OHCIIO€ CIIMPATU30BAHHbBIN JTOMEH.

NADH-uutoxpom bs -penykraza u HUTOXpOM bs, SIBJISISICH '"3asIKOPEHHBI-

' OenkaMu, He (PUKCHPOBAHBI CTPOTO HA OMpPENETIEHHBIX y4acTKax MEeMOpaHbI
OP 1 mo3TOMY MOTYT MEHSATH CBOIO JIOKATU3ALHUIO.

2. DyHKIHMOHUPOBaHME HUTOXPOoMA Pysg

N3BECTHO, YTO MOJIEKYJISIPHBIN KUCJIOPOJ B TPUILJIETHOM COCTOSIHUM HHEp-
TEH U He CIOCOOEH B3aMMOJIEHCTBOBATh C OPraHUYECKUMH COeTUHEHUSIMU. UTOOBI
CIeNaTh KHUCIOPOJ PEAKIUOHHO-CIIOCOOHBIM, HEOOXOJMMO €ro MNpeBpaTUTh B
CUHIJIETHBIHN, UCTIOJIb3YsI (PEPMEHTHBIE CUCTEMBI €ro BoccTaHOBIeHUs. K uncny Ta-
KOBBIX MPUHAJIEKUT MOHOKCHUIEHA3HAsl CHCTeMa, cojepxamias HUTOXpoM Pgs.
Casi3pIBaHUE€ B aKTUBHOM IIeHTpe nuToxpoma Pysy munoduiibnoro Bemectsa RH u
MOJIEKYJIbI KUCJIOPO/Ia MOBBIIIAET OKUCIUTEIbHYI0 aKTUBHOCTh (PEpMEHTA.
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Uurannazma

NADPH+H" NADH+H"
NADP* 8
ADPH
LMTOXPOM 0Oz
Pasn RH 8
BayKTaSZ f’OH bs
LnToxpom Creaponn-KoA-
Puso fAecarypa3a
A N
| cucTema Il cucTema

Puc. 1. Daexrponrpancnoptubie nenu IP. RH - cyGerpar nuroxpoma
P4s0; cTpenkaMu noka3zaHsl peakiuu epeHoca IMEKTPOHOB. B ogHOM cucteme
NADPH oxkucnsercs NADPH untoxpom Pyso-peaykra3oid, koTopasi 3aTeM nepeaa-
€T DJIEKTPOHBI Ha LIEJI0€ CEMENCTBO IUTOXPOMOB Pyso. BTopas cucrema Bkitouaer B
ce0s okucienne NADH 1mutoxpoMm bs-penykras3oit, 3JIeKTPOHBI TIEPEX0asIT Ha 1TU-
TOXpOM bs; BOCCTaHOBJICHHYIO hopMy HUTOXpOoMa bs okucisieT cteapori-KoA-
Jecarypasa, KoTopas epeHOCHT IEKTPOHBI Ha O;.

OJIMH aTOM KHMCIOpOJa NpUHUMaeT 2 ¢ u nepexoaut B gopmy O, JIoHO-
pom anekTpoHOB ciay:)kUT NADPH, xortopsiii okucnsercas NADPH-mutoxpom Pys
penykTasoii. O° B3auMoseiicTByer ¢ potonamu: O° + 2H* — H,0, u o6pasyercs
Boja. BTopoii atom mosnekynbl kucinopona Bkimodaercs B cyoctpar RH, o6pasys
TUAPOKCUIIbHYIO Tpynity BemectBa R-OH (puc. 2).

CymmapHOe ypaBHEHHE peakiuu ruApoKcuinpoBanus BemectBa RH ¢ep-
MEHTaMU MUKPOCOMAJIBHOTO OKUCIICHHUS:

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

Cyb6ctpatamu Pyso MoryT OBITH MHOTHE THAPO(POOHBIE BElIECTBA KaK AK30-
TE€HHOTO (JIEKapCTBEHHBIE MpernapaThl, KCEHOOMOTUKHU), TaAK U SHJOTEHHOrO (CTe-
POUIBL, JKUPHBIE KUCIIOTHI U AP.) TPOUCXOKIACHUS.

Takum oOpa3zoM, B pe3ynbTaTe nepBoil pa3pl 00€3BpEKUBAHUS C YHACTHEM
nutoxpoma Pysy mpoucxoauT moaudukanys BEUIECTB ¢ 00pa3oBaHUEM (DYHKIIHO-
HAJIBHBIX TPYIII, MOBBIMAIOIIUX PACTBOPUMOCTh THApPoPoOHOro coenuHeHus. B
pe3ynapTaTe MOAM(PHUKAIIMN BO3ZMOXKHA MOTEPS] MOJIEKYJIOW €€ OMOJOTrHYecKOn aK-
TUBHOCTH WJIHM Jaxke (GOopMUpOBaHUE 0OJiee aKTUBHOTO COEAMHEHUS, YEM BEIECT-
BO, U3 KOTOPOTO OHO 00Pa30BaioCh.

3. CBoiicTBa CHCTEMBbI MUKPOCOMAJIbLHOT0OKHMCJICHHUS

Baxxneiime cBoiicTBa ()epMEHTOB MHKPOCOMAIBHOTO OKUCJICHMS: HIHPO-
Kasi cyOCTpaTHasi Crneuu(PUUHOCTb, KOTOpas IMO3BOJSET O0E3BPEKUBATH Camble
pa3HOOOpa3HbIe MO CTPOEHUIO BEIIECTBA, U PETYJISLUS aKTUBHOCTU 110 MEXaHU3MY
VHIYKIWH.

HIupokas cyocTpaTHas cnenudpuanoctb. U3o0gopmbl Pys

K nacrosmemy BpeMenu onucano okosio 150 renos uuroxpoma Pysg, Koau-
pyrommx paziandnbie n3opopmbl pepmenta. Kaxnas uz nzopopm Pysy imeeT MHO-
ro cyocTtpaToB. DTUMHU CyOCTpaTaMu MOTYT OBITh KaK HAOTE€HHBIE JTUNOPUIbHBIC
BEIIeCTBa, MOAU(DUKAIMS KOTOPHIX BXOAWT B MYTh HOPMAJIBHOTO METa0O0JIM3Ma
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ATUX COCIUHEHU, TaK W THAPOPOOHbIE KCEHOOUOTHUKH, B TOM YHUCJIE JIEKApCTBA.
Omnpenenénnpie n30GOPMBI ITMTOXPOMA

ROH Piso-Fe™ RH
T \
Paso-Fe* ROH Puso-Fe’ RH MepBbiii &
2 ‘/"_,—- (aoHopst NADH 1
[ NADPH)
Piso-Fe* O RH Psso-Fe®” RH

H:O 3 O

5 ///
2H*

4
Piso-Fe®* O; RH = Puso-Fe?* O, RH

Puc. 2. TpaHCcopT 3J1€KTPOHOB NIPH MOHOOKCHT€HA3HOM OKHMCJIEHHUH C
yuyactueMm Pys9. CBsizbiBanue (1) B akTUBHOM ILIEHTpe LUTOXpoma Pysy BelecTBa
RH akTuBHpYyET BOCCTaHOBIICHHE JKEJI€3a B TEME - IPUCOEAUHSETCS IEPBBIN AJEK-
TpOH (2). I3MeHeHne BaI€HTHOCTH KEJE3a YBEJINUNUBAET CPOJICTBO KOMILIIEKCA
P450—Fez+-RH K MoJiekyJse kuciaopoaa (3). [losBiaeHne B IEHTPE CBI3bIBAHUS IIUTO-
xpoMma Pyso Monekyibl O, yCKOpsieT IpUCOEIMHEHNE BTOPOIO JIEKTPOHA U 00pa3o-
BaHue KoMIuiekca Pyso-Fe?* O, -RH (4). Ha cnenyromiem starne (5) Fe®* okucsiercs,
BTOPOI#T JIEKTPOH MPUCOCTUHACTCS K MONeKyJte kuciopona Puso-Fe’*0,”. Boccra-
HOBJIGHHBIH aToM Kuciopoza (O) cBs3bIBaeT 2 MPOTOHA, M oOpasyercst 1 MoJeKy-
na Bojbl. Bropoii atom kucnopona uaet Ha nocrpoenne OH-rpymmsl (6). Moau-
¢unupoBannoe BeuiectBo R-OH otnensiercs ot dpepmenta (7).

P4so ygacTByrOT B MeTabOIM3Me HU3KOMOJICKYJISAPHBIX COSAUHEHUHN, TAaKUX
KaK 3TaHOJ U all€TOH.

Peryasinusi aKTHBHOCTH MUKPOCOMAJILHOM CHCTEMbI OKHUCJICHUS

Perynsuus akTUBHOCTM MHKPOCOMAJIBHOM CHCTEMBI OCYIIECTBISETCA HA
YPOBHE TPAHCKPUIILHUH WU MOCTTPAHCKPUIILIMOHHBIX U3MEHEeHU. NHIyKIus CUH-
T€3a MO3BOJISIET YBEJIIMUUTh KOJIMYECTBO (DEPMEHTOB B OTBET HA MOCTYILJIEHUE WU
o0pa3oBaHKe B OpraHU3Me BEIIECTB, BBIBEJIEHUE KOTOPHIX HEBO3MOXKHO 0O€3 yua-
CTUS CUCTEMbBI MUKPOCOMAJIBHOTO OKUCIIEHUS.

B nacrosmiee Bpemst oncano 6osee 250 XUMHUYECKUX COSTUHEHUH, BBI3bI-
BAIOIINX HHAYKIIMIO MHKPOCOMAIBHBIX (epMeHTOB. K 4WHCIy 3TUX WHIYKTOPOB
OTHOCAT 0apOUTYypaThl, TOJUITUKINYECKHE apOMATUUECKHUE YTIEBOJAOPOIbI, CITUP-
Thl, KETOHBI ¥ HEKOTOpBIE cTepouabl. HecMoTps Ha pasHOOOpa3ne XUMUYECKOTO
CTPOCHHUS, BCE MHIYKTOPHI UMEIOT Psii OOIMMX MPHU3HAKOB, UX OTHOCAT K YHUCIY
TUTIO(GUIBHBIX COCTMHEHUM, U OHH CITY>KaT CyOCTpaTaMH ISt IuToXpoma Pyso.

O60mme nyTu karadoJu3Mma.

O0mme myTn KaTadoAM3Ma HAUMHAIOTCS C MUPYyBaTa, KOTOPHIM MpeBpallia-
eTcsi B MoJsiekysy aunetuia-CoA moja JeHCTBUEM CIIOKHOTO MYJIbTH(ETMEHTHOTO
MUAPYBATAECTUAPOT€HA3HOTO KOMIUIEKCA B MUTOXOHIPUSAX. 3aT€éM MOJEKyJa alle-
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Tuia-CoA mojBepraeTcsi MOJHOMY OKHCIICHUIO B IMKJIE TPUKAPOOHOBBIX KHCIIOT,
r7ie U3 JABYYIJIEPOJAHOIO (PparMeHTa YKCYCHOM KHUCIOTHI U3BJIEKAIOTCS 8 3JIEKTPO-
HOB. OTH 31eKTpoHbI B coctaBe mosiekyl HA/ITH u ®AJIH, BoBiekaroTcst B mpo-
1[ECC OKUCIUTENbHOTO (pochopunupoBanus, rae cunresupyercss ATD u obpaszyer-
ca H,O. K o0mum myTsiM kaTadoJmM3Ma OTHOCST: OKHCIUTEIIbHOE JAeKapOOKCH-
JMPOBAHKUE MUPOBUHOTPATHON KHUCIIOTHI, IIUKI TPUKAPOOHOBBIX KUCIOT, OKUCIIH-
TenbHOe (pocopunupoBanue.

OxucanrtenbHoe 1eKAPOOKCHINPOBAHHE NMHUPOBHHOTPAIHON KHCIOTHI
Tpancnopr mnmpysara. IlocTymienue nupyBaTa B MUTOXOHIPUU (TPaHCHOPT
npyBaTa) o0ecrneynBaeT crenuanbHas 0eIKoBasi TPAHCIIOPTHASI CUCTEMA, JTOKAJIH-
30BaHHAs BO BHYTPEHHEW MUTOXOHIpHaIbHOW MeMOpane. [TupyBar mocrtymaer B
MUTOXOHAPHUH U3 LIUTO30JI1 COBMECTHO C IPOTOHAMU [0 MEXAHU3MY COMPSHKEHHO-
ro TpaHCcHopTa. [IBWKyIen CHIION NPU 3TOM SIBJISIETCS DHEPTUs IPOTOHHOTO Ipa-
JCHTA.

CrpoeHne nupyBaTAETHMAPOreHa3HOro Komruiekca. [lupyBaraerunporenas
HBIM KOMILIEKC COCTOUT U3 512 cyObeuHul OObeAMHEHHBIX B CIIOKHBIA MYJIBTH-
dbepMeHTHBIN KoMIUIekc. B ero cocraB (puc. 3) BxomiaT 3 depMeHTa: MUpyBaTIIe-
ruaporenaza (El), muruaponunoamuparnunrpancdepaza (E2) u auruaponumnoa-
muaaeruaporenasa (E3), a taxke 5 xodepmentoB : tuamunaudocdar (THAD),
JUNoeBasi KUCIOTa (CBsA3aHHAsh Yepe3 CBOI KapOOKCWIbHYIO TpYIIy C
€-aMHHOTPYIITION JIM3WHA, BXOMAIIETO B COCTaB ()epMEHTA — TUTHAPOITUIIOAMHU/IA-
uuiitpancdepasel, U aanee HasbiBaemas Jmmoamua), PAJl, HAJ[" u CoA. Tpu
koepmenta (TD, mumoamun u ®AJ[) KOBaeHTHO CBS3aHBI B aAKTUBHBIX IICH-
tpax ¢epmentoB E1, E2 u E3 coorBerctBenno, a HAJI" u COA BEHINOIHSAIOT POk
BTOPBIX CYOCTPATOB B XUMHUUYECKHUX PEAKIUIX (MUTPUPYIOIIHE KOGHEPMEHTHI).

OcobeHHOCThIO (hepMEHTOB U OEITKOB KOMIUIEKCA SIBIISIETCS TO, YTO BCE
(bepMeHThl U OEJNKOBbIE KOMIOHEHTHI MYJIbTU(EPMEHTHOTO KOMILIEKCA KOIUPY-
1o1cs B saepHor JIHK u cuntesupytorcst B muro3odie. [locime ux mocTymieHus B
MHUTOXOHAPUAIBHBIA MAaTPUKC (IpU 3TOM 3aTpaunBaercs sHeprust AT® u npoToH-
HOTO I'paJIM€HTa) OHU MOABEPraroTcs (PUHATBLHOMY (POJITUHTY C TMOMOIIBIO MHUTO-
XOHJIpUAJIbHBIX IIANIEPOHOB, MPUOOPETAIOT (PYHKIMOHAIBHYIO aKTUBHOCTh U 00b-
EAUHSIOTCSA B MYyJIbTU(EPMEHTHBIN KOMIUIEKC.

[TocnenoBaTenbHOCTh pEAKIMi B MUPYBATIECTUAPOT€HA3HOM KOMILIEKce. B
TOM KOMILJIEKCE TIPOUCXOMUT TpeoOpa3oBanue mupyBarta B anetuwi-CoA, comep-
KAITUH MaKpOAPTUIECKYIO THOA(DUPHYIO CBSI3b U yJaJCHUE U3 TUPyBaTa 2-X JICK-
TPOHOB B cocTaBe MosiekyJibl HAJTH.

3HayeHue JeKapOOKCUIMPOBAHUS MHUPYBaTa JiS U3BJICUCHUS] DHEPTUH U3
MOJIEKYJIbl MCKIIOUUTEIBHO BEJIUKO. Tpu yriepoAHBIX aroMa MUpyBaTa HUMEIOT
pa3HyIO CTENEHb OKUCIEHUS. YTiiepoa MeTriibHOM rpymibl (-CH3) nmeer creneHb
OKHCJIEHUS —3 U, CJI€A0BATENIbHO, B JalibHENIEM Npu ero okucieHuu 10 CO, (C+4)
MO>KHO MOJIYYUTh 7 3JEKTPOHOB. Yriepoa keto-rpyimmbl (>C=0) OKuCIIeH 3Ha4Yu-
TEJIbHO (CTeNEHb OKUCJIEHUS +2) npu ero okucieHuu a0 CO, MOXKHO H3BJI€Ub 2
AJIEKTPOHA. A yriiepoja KapOOKCUIILHOM TPYMIbl OKUCIEH MOYTH MOJHOCTBIO (+3).
[ToaToMy KapOOKCHIIbHASI TPYINa 3TO JO HEKOTOPOW CTeneHu OaiacTHas 4acTb
MOJIEKYJbl C TO3ULHMHM M3BJIICUYECHUS] SHEPIUH, OKUCIECHHUE 3TOr0 YIJIEPOJa MOKET
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JaTh JUIIb 1 37eKTpoH. Y ganeHue KapOOKCUIBHOW rpymmbl (T.€. peaKlUI0 JeKap-
OOKCWJIMPOBAHUS) KaTalu3upyeT (PEepMEHT MUPYBATAECTUIPOreHa3a B AKTUBHOM
LEHTPE KOTOPOro JIOKATU30BaH THaMUHANPOCcHaAT — KoPepMeHT nekapOOKCUINPO-
BaHMUS.

I. B aktuBHOM LIeHTpe (pepMeHTa MPOUCXOIUT MPSAMOE B3aUMOJICHCTBUE
JIByX aTOMOB yryiepojaa ¢ oOpa30BaHMEM MEXK]y HMMH KOBAJEHTHOW CBA3U. DTO
B3aMMOJIEUCTBUE O0YCIIOBIEHO PAa3HOMMEHHOCTBIO 3apsiioB, KOTOPHIMU 00J1aat0T
yIJIepOoJ KETO-TPYIIbl MUPYyBAaTa C OAHOW CTOPOHBI M aTOM YIJIEPOJia THA30JIbHO-
TOKOJIbITa THaMHHTIHPOdocaTa ¢ APyTou.

2. Ha sroit cragnu El (mupyBataeruaporenasa) nepeHOCUT aTOM BOJO-
pona u nByxyraepoaHsii anetuibHbi pparment (CH;-CO-) Ha Monexymy Jumnoe-
BOI KHCIIOTHI, JIOKAJIM30BaHHYIO B aKTUBHOM LieHTpe ¢epmenta E2 (auruaponu-
noamuaneTmiITpancdepasnl). [lpu 3ToM B akTUBHOM 1IeHTpe pepMeHTa oOpa3yer-
csl aueTUITUOA(Up JMIIoaMua, a BOCCTAHOBIIEHUE TIPU 3TOM JIMIIOaMUa Croco0-
CTBYET M3BJICYEHUIO elle | 37eKTpoHa (0T 2-ro yriIepoJHOro aToMa MUpPyBaTa.

3. B atoit peakuun CoA-SH atakyer THOY(UPHYIO CBSI3b B aKTHBHOM
ueHtpe ¢epmenta E2, paspbiBaeT e¢ U MpUCOEAUHSET K ceOe NBYXYIJIEpOIAHBIN
anetunbHbId pparmeHT (CH;-CO-). [Ipoucxoaut obpazoBanue anetuii~CoA, Ko-
TOpbI TOKHIAE€T aKTUBHBIM LEHTp (epmenta E2 (auruaponumnoaMuaneru-
TpaHcdepasbl). [Ipu 3ToM 006a aToma cepbl JIMIMOEBONW KUCIOTHI MOJHOCTBHIO BOC-
CTaHOBJICHBI.

4. B stoit peakuun hepment E3 (muruaponumoaMuiieruaporenasa) Ka-
Taqu3UpyeT MEPEHOC JIBYX aTOMOB BOJAOPOAA C BOCCTAHOBJIICHHOTO JIUMOAMUJA,
HAXOJIAIIErocs B akTUBHOM TieHTpe pepmenta E2 Ha xodepment DA/, nokanmmuso-
BaHHBI B CBOEM aKTUBHOM IieHTpe. [Ipu 3ToM B akTuBHOM 1ieHTpe depmenTa E3
obpasyercs DAJIH,.

5. B aktuBHbIN HeHTp AeruaporeHassl (E3) nupyBaraeruaporeHa3Horo
xomiuiekca BxogutT HAJI™ u npucoenunser k cebe 2 3JIEKTPOHA U MPOTOH OT KO-
bepmenta DAJIH, u B popme HAJIH nepeHOCHUT UX B MPOIIECC OKUCITUTEIHLHOTO
dbochopunupoBaHus.

CBs13b OKHCJINTEIBHOTO 1eKAPOOKCHIMPOBAHUS MUPYBATA € MPOLECCOM

OKHUCJUTEJbHOro pochopuinpoBaHus.

[Ipu npeBpamienuu nupyBata B auetuia-CoA MmpoucxoguT oOpa3zoBaHUE
HA/IH, TpaHcnopTHpyIOLIEro 3J€KTPOHbI B JIbIXaTeNIbHYIO Lemnb. [lapa anextpo-
HOB B IPOIIECCE OKUCIUTENHHOTO (HOChHOPHINPOBAHUS MOXKET YIaCTBOBATh B CHH-
teze AT® ¢ obpazoBanuem 110 2,5 Moiab AT® Ha 2 MOJb AJIEKTPOHOB. Y CHIICHHE
pacnaga AT® B kiieTke BeeT K MOBBILICHUIO KOHIEHTpaunu A/[® u yCKOpeHuto
okucinennsi HAJIH B nwixarenbHoil 1ienu. [loBblllIeHHE KOHUEHTPALUU HAJ', B
CBOIO OYepe/lb, CTUMYJIUPYET OKHUCIUTEIHHOE IEKapOOKCHIMPOBAHWE MHPYBaTa.
Hanpotus, nosbiienre koHueHTpauuu AT® u HAJIH cHmxaer cKopocTh 3TOro
po1iecca.

Taxum o0pazom, m3MeHeHus oTHomeHui AJIO/ATD® u HAIH/HAJ -
BAKHEMIINE BHYTPUKIECTOYHBIE PETYJISITOPHBIE CUTHAJIBI, OTPAXKAOIINE dHEPreTH
YecKre MOTPEOHOCTH KIETKH U PEryJIUPYIOIIHNE CKOPOCTh OKUCIUTENIBHOIO JIeKap
OokcwiupoBaHusl nupyBaTa. Kartanutuueckas akTUBHOCTb MNUPYBATAETUIIPOTE
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HA3HOTO KOMILJIEKCa CHMXKACTCS, KOrjia B KJI€TKaX MMEETCS JOCTaTOYHO — TOILJIMBA
B BUJIC )KUPHBIX KUCIIOT U aneTui~CoA.

Peryasiuusi nupyBataeruaporenaznoro komimiekca (INJ1K).

Perynauusa nupyBatraeruaporenaznoro komiuiekca (ITJIK) umeer BaxHoe
3Ha4YeHUe U1 00ecTieYeHus ITUKIIa TPUKApOOHOBBIX KUCIIOT - TOTUIMBHBIMUI MoJIe-
KyJamu anetwi-CoA. TouHas perymsius 3TOro KOMIUIEKCAa UMEET BaKHOE 3Haye-
HUE B CBSI3M C HEBO3MOXXHOCTHIO 00paTHOro mpeobpaszoBanus anetui-CoA B nu-
pyBar, T.K. pepMeHTHI, HEOOXOUMBIE ISl 3TOTO B OPTaHU3ME YEJIOBEKa OTCYTCT-
BYIOT.

AxtuHocTh [IJIK perymupyercst pa3auuHbIMU CIIOCOOaMH: JOCTYMHOCTBIO
cyOcTpaToB, MHTHOMPOBAHUEM TPOIYKTAMU PEAKITUHU, AJUIOCTEPUYECKUM ITYTEM,
MyTEM KOBAJICHTHOU MOAU(DUKAITIH.

AKTHBHOCTh MNUPYBAaTAECTHAPOIr€HA3HOTO KOMIUIEKCA YBEJIMYUBACTCA MPHU
MOBBINIEHUN KOHIeHTpauuu AJI®, BHYTPUKIECTOYHOTO KajblUs, MOJ BIWUSHUEM
TOPMOHOB: MHCYJIMHA U a/IpCHAJIMHA.

[Ipu noBeimennn koHreHtpanuu AJI® I1JIK naxoautcs B Hedochopuim-
pOBaHHOU akTUBHOUN hopMe. DTOT A3 (PEKT yCUIMBAETCS MPU MOBBIIICHUU KOHIICH-
Tpallud BHYTPUKJIETOUHOTO KaJbliMs, KOTOpbI akTtuBHpyeT docharasy I1/K. Ta-
kol mexanu3M aktuBaruu [IJIK ocoOeHHO BakeH B MBIIIIAX U KUPOBOW TKaHH.
Axtuarus [TJIK mpoucxoaut Ttaxxke moja BiIussHUEeM HHCYJIWHA. OnuH u3 dpdek-
TOB HMHCYJINHA — IOBBIIICHUE KOHIIEHTPAUIMU BHYTPUMHUTOXOHIPHUAIBHOIO Kajlb-
s, 3T0 npuBoauT K aktuBupoBaHuio [1J[K. B kinetkax muokapaa [1/IK aktuBu-
pyeTcs aApeHaAIMHOM.

Peryasiuus aKkTHBHOCTH MUPYBAaTACTHAPOreHA3HOI0 KOMILJIEKCA.

KoBanenTtHas OcymectBasiercst pochopunupoBanueM u aedocdopuiiu-
Mo au(UKATIHS: poBanueMm. B coctas [1/IK Bxomsr 2 peryisiTopHbIX cyobe-
nuHuibl: kuHaza [TJ1K - docdopunupyet hepMeHTH KOM-
ekca u uHaktuBupyet [1JIK; a pocdaraza - nedocdopu-
aupyeTt pepMeHTHI, ipeBparias pepMeHTaTUBHBINA KOM-
TUIEKC B aKTHUBHYIO (popmy.

Wurubuposanue [IpoayKTel NUPYBATAECTUAPOTE€HA3ZHOW PEAKLINN AJIIIOCTE-

IIPOAYKTaMU pudecku akTuBUpyroT kuHazy [1JIK. AkTuBupoBaHHas Ku-

peakLuu: Ha3a (HocHOopUINPYET U NHAKTUBUPYET PEPMEHTHI KOM-
IJIEKCA.

Taxum ob6pazom, npu Hakorennn HAJIH u anetnn-CoA
TOPMO3HTCS NpeBpalleHne nupysara B anetmii-CoA. Tak,
HaIIpUMED, B IIE€YEHU IIPU F'OJIOJaHUU:

- U3 )KMPOBOTO JETIO B II€YEHB ITOCTYIAIOT JKUPHBIE KUCIIO-
ThI, U3 KOTOPBIX oOpasyercs aneTmii-CoA;

- B IPUCYTCTBUU BBICOKOMOJIEKYJIIPHBIX KUPHBIX KUCIOT
unruouposanue [1JIK ycunusaercs. [TupyBaT npu 3Tom He
OKHCJISIETCSA U MOKET OBITh MCIIOJIb30BaH JUIsl CHHTE3a
TJIFOKO3BI (B IIPOLIECCE TIIIOKOHEOT€HE3A).
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Annocrepuueckuii | [lupyBar amiocTepudecku akTUBHpyeT He(ochopuIupo-
Iy Th: BanHyI0 Gopmy I1JIK, nelicTBys COIIaCHO C APYTHUMH CyO-
crpatamu HAJI" u CoA.
I'nukonus.

I'mukonu3 (ot rped. glycys — cnankuii u lysis — pacnaj) — Npouecc OKUcIe-
HUS TJIFOKO3bI, B pE3YyJIbTaTe KOTOPOTO MPOUCXOAUT PACIIEIUIEHHE TIIFOKO3bI C 00-
pazoBaHMeM 2 MOJEKYJ NMupyBaTa (a3pOOHBIN TNIMKOJIN3) UK 2 MOJIEKYJ JIaKTaTa
(aHadpoOHBIN raMKoNMM3). [Ipu a’pOOHBIX YCIOBHUSIX MUPYBAT MPOHUKAET B MUTO-
XOHJIpUH, TJe MOoJHOCThI0 okucigercss 1o CO, u H,O. Ecnu conepxanue kucio-
po/ia HEJOCTATOYHO, KaK 3TO MOXET UMETh MECTO B aKTHUBHO COKpalllarouiencs
MBIIIIE, MUPYBAT MPEeBpallaeTCs B JAaKTaT. [ IMKOIN3 — OJIUH U3 IIEHTPaIbHBIX Y-
Tel KaTtaboJiM3Ma TIOKO3bl HE TOJIBKO B KUBOTHBIX M PACTUTEIBHBIX KIIETKAaX, HO
TaKK€ Yy MHOTUX MHUKpPOOpPraHu3MoB. buosiornueckoe 3Hau€HUE TIIMKOIN3a COCTO-
UT B TOM, YTO 3TO OCHOBHOM MyTh PACIIEIICHUS TJIFOKO3bI JO KOHEYHBIX MPOIYK-
toB CO, u H,O. UMeHHO 3TOT MyTh MOCTAaBISET KJIETKE MPEOOIaTaroNIyr0 J0ITI0
AT® — 1o 60-70 % npu 0OBIYHOM IHUILIEBOM pAIMOHE YesioBeKa. Bce necsaTs pe-
aKIMUH TJIMKOJIN3A MPOTEKAIOT B IUTO30JI€ KIIETKH U XapaKTEPHBI I BCEX OPTraHOB
Y TKaHEW.

[Ipu a’poOHBIX YCIOBUSAX MUPYBAT MPOHUKAET B MUTOXOHJPUHU, T/I€ MTOJIHO-
ctero okucisiercess 1o CO, u H,O. Ecnu copepkanue KHCIOpPOAa HEIOCTATOYHO,
KaK 3TO MOXET UMETh MECTO B aKTMBHO COKPAILAIOUIENCs MBIIILE, UPYBAT Mpe-
BpaIaeTcs B JIAKTaT. DHEPreTUKa a’dpoOHOT0 pacmajaa TJIFOKO3bl: 1 MOJIb TITFOKO3bI
— 32 monekynbl ATD

[TonBoast UTOT PACCMOTPEHUIO XUMU3MAa Mpoliecca TIIMKOJIN3a, OCTAaHOBUMCS
€IIle pa3 Ha ero OCHOBHBIX OCOOEHHOCTSIX.

1. B rnukonuse HE3aBUCHMO OT TOTO, MPOTEKAET OH MO aHA’POOHOMY
WM a’poOHOMY  IyTH, MOXHO  BBIJEIUTh JBa  OCHOBHBIX  JTara.
Peakuuu 1-5 cocTaBisitoT mepBbId ATall TIUKOJIK3a, CYyTh KOTOPOTro — MpeBpallie-
HUE CTaOUIBLHOM MOJIEKYJIbI TJIIOKO3bI B JIB€ MOJIEKYJIbI 00Jiee peakKIMOHHOCIIOC00-
Horo (hochornuuepanbaeruga. Ha sTom stane rimkosiv3a pacxoayroTcs ABE MOJIe-
KyJibl ATO.

BTopoii sTan riamkonau3a BKIOYAET PEAKINH, PUBOISIINE K IMPEBPALLICHUIO
dbocdornuuepanbaerya B NUpyBaT WIMA JaKTaT (COOTBETCTBEHHO peakiuu 6—10
i 6-11).

OTH peakuuu cBsizanbl ¢ cuHTe30M ATO.

2. BONBIIMHCTBO TNIMKOJIUTUYECKUX PEaKIuil 00paTuMo, 32 UCKIIOUEHU-
em Tpex (peakuuu 1, 3 u 10);
3. Bce nmpoMexxyTo4HbIE COETUHEHUS HAXOAATCS B (hOCHOPUITMPOBAHHON

dopme. Hctounnkom ¢ochatHoil rpynmnsl B peakuusax GocPopruIupoBaHUs SIBIIS-
1otrcst ATO (peakuuu 1, 3) wnu H;PO, (peakuust 6);

4. Pereneparuss HAJI+, He0OX0uMOTO 11711 OKMCJICHHS] HOBBIX MOJICKYJI
dbocdhornaunepanbaeruaa, MPOUCXOJUT MPU adPOOHOM TJIMKOIM3E IMOCPEICTBOM
JIBIXaTEJILHOM 1IETH.
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[Ipu 3TOM BOIOPOA TPAHCHIOPTUPYETCA U3 LIMUTO30JSI B MUTOXOHIPUHU C TIO-
MOILBIO YETHOYHOTO MexaHusma. IIpu anaspobHoM riumkonuse HAJT™ perenepu-
pyeTcsi B peakiMi BOCCTAHOBJICHHS MTUPYBaTa B JIAKTAT, COMPSHKEHHOTO C OKHCIIe-
nuem HAJIH,.

5. Oo6pazoBanue AT® npu TIUKOIN3E MOKET UATH ABYMSI IYTAMHU: JTMOO
cyoctpatHeiM (pocopunupoBanuem, korjaa s oopazoBanus ATD uz AJID u
H3;PO, ucnons3yercs sHEprus MaKpo3pruueckout csizu cyoctpara (peakuuu 7, 9),
aM00 MyTeM OKHUCIUTETHHOTO (ochopunmpoBanusi 3a cUeT SHEPIHHM TEpeHoca
AJIEKTPOHOB U MIPOTOHOB B AbIXaTEIHHOM LIEIIH.

KoHeuHbIil ypOBEeHb 3HAHMH.

1. B npouecce oxkucnenua uzoyumpama 00 y2ieKuciozo 2a3a u 600bul
IIeKMPOHBL U NPOMOHBL MPAHCROPMUPYIONCA NEPEHOCYUKAMU ObIXAM EIbHOU
uenu ¢ cieoyrwuiell nociedoeamenvbHocmu (paccmagonme KOMHOHEHMbL 8 HYIHC-
HOM nopsoke):

1) VOUXHHOH.

2) [{uToXpOMHI a,as.

3)  Luroxpowm B.

4)  Ilutoxpowm c.

5)  Luroxpowm c;.

6) OMH.

7)  HAJIH,.

8)  Kucnopoa.

2. Ilepeuucnume 3 nebvenkoevix komnonenma I1-20 komniekca Ovixa-
menbHOoU uenu.

3. Hebenkoevblm KOMROHEHMOM YU OXPOMOG AGNACMCA ...

4. Jlna nocnedosamenvno2o okucienus cykyunama 0o CO, u 600wt
Heo0Xx00umbl ciedyrujue y4acmHUKU ObIXameibHoll yenu

1 - ®DMH 3-OAJ] 5- mut.cy 7-LUT.C 9-xucnopon

2 - KoQ 4-mutB 6-nut.aa; 8-H-AT®-3a 10-cyknunat

(Bribepute 1 paccTaBbT€ KOMIIOHEHTHI B HY’KHOM MOPSIKE)

5. Ykaswcume yuacmku ovixamenvnoii yenu, mpancnopmupyrouwjue:
A — IIPOTOHBI U JIEKTPOHHI ...
b — TOJIBKO 3AEKTPOHHI ...

6. Yemy pasen korppuuuenm P/O npu okucnenuu manama 6 Hudice
npugedeHnvIX ycaosuax? (npomue Kax3coo20 NyHKma nocmasome cOOMeen cm-
syrouyio eeauuuny P/O:

A — 06€3 TOTOJIHUTENBHBIX T0OABOK (ITOJTHOE CONPSIKEHUE). . ...

b — npu no6aBnenun B cpely MHKyOAIMu POTEHOHA C CYKIIUHATOM. . ..

B - npu npoGaBnenun B cpeay uHKyOamuu mnporoHodopa (2,4-
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TUHUTPOPEHOTA). . ..

7. Xapaxkmepu3syiime npoueccel cyocmpamnozo U OKUCTUMETbHO20
docdhopunuposanu:

A— cybocTtpaTtHoe (dochopunupo- 1.06pazoBanne AT® comnpspKeHo ¢
BaHMUE; MIEPEHOCOM 3JIEKTPOHOB IO JIbIXaTEIHHOM
TeTIH.
b-oxucnurensHoe Qochopunu- 2.00pa3zoBanue AT® He Tpedyro-
pOBaHMUE; 1mee moTpedIeHus KUCIOPO/Ia.
B — 06a nporiecca; 3.rugponu3 cyocTpaTos.
I' — am ouH U3 HUX. 4.cuare3 AT® u3 AJI® u H;PO4 ¢
HCIIOJIh30BAHUEM SHEPTHH.
8. A. Buvlibepume eeuiecmea, 6vl3vleéaroujue mopmosHceHue OKUCIeHUA
a-Kemozaymapama:
a— OapOuTypartsl B — HAJIH,; a—ATO;
(amutan);
0 - AJlD; r— 2,4 — TUHUT- e— HAJT".
podeHo;

b. Iloobepume k kaxcoomy u3 eviopannvix eéamu 6 nynkme (A) eewiecme
CcOOmeemcmeyoujue MexaHumvl 0eicmeusi:

1) amoctepuueckuii uarnouTop [[TK.

2)  uHrHOUTOp 2-TO KOMIUIEKCA JBIXaTEeIbHOM LIETH.

3)  uHrubuTOp 1-rO KOMIIEKCA JBIXaTEebHOM LIETH.

4)  pa30o0uMTeNh OKUCIUTENBHOTO (HOCHOPUITUPOBAHHUSL.

9. Pacnpeoenume ykazannvie Hudice geuiecmea no MeXaHumy ux oeii-

cmeusn.
A — I/IHI‘I/I6I/ITOpBI TKAHCBOI'O JbIXaHHA,

b - pazoOuurenu okucautenbHOro hochopuInpoOBaHus.

1) aHTUMHITIH A 5) 2,4-nuHUTpOdEHOT;
2) BaJJMHOMMIIMH, 6) TUPOKCHH;

3) 6apOuTypaThI; 7) JKUPHBIE KUCIIOTBHI;
4) okcanoarerar; 8) maHuIbI.

10. A. Bvibepume coedunenus, cHux carouiue cCKOpocms mKaneeozo Obl-
Xanus:

a)  yrapHBbIU ras;

b)  porteHOH;

c) 2,4-muHuTpodeHOT;

a0 MaJIOHOBas KUCJIOTA.

b. Iloooepume K eviopanuvim eamu 6 nynkme (A) coeounenuam coom-

6eMCMEYIOWUIL MEXAHU3IM OeUCMEUA:

1)  pa3o0mmMTEIh OKUCIUTEIBLHOTO (POChHOPHITUPOBAHUS;
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2) 2-uarn6utop HAJIH-nernaporenassr;
3) 3-UHTUOUTOP CYKIMHATACTUAPOTCHA3HI;
4) 4-MHTUOUTOP LIUTOXPOMOKCH/1A3bI.

11. Kakue xogaxkmopwt cnocoonusl oopamumo guxcupoeams 08a npo-
mona?

1) OMH;
2)  HAJ;
3) DA/,

4)  Xene30 B IUTOXPOMaXx.

12. Kaxue cmpykmypsl He 6X00aH 8 COCHIA8 KOMNJIEKCO8 OblXameJlb-
HOU yenu:

1) LUTOXPOM B U LIUTOXPOM C]

2) KO3H3UM Q U LIUTOXPOM C;

3) LUTOXPOM B ¥ IUTOXPOM C1;

4)  cykuunataeruaporenaza u HA/IH-ngeruaporenasa;

13. Buioepume ymeepocoenus, npasuibHO OMPAdCAIOUWUE MEXAHUZM
OKUCIUmenbHo2o0 ochopunuposanus:

1)  QepmeHTHI IbIXaTeNbHON LIETIH TPAHCIOPTUPYIOT MPOTOHBI C HAPYXK-
HOM CTOPOHBI BHYTPEHHEW MeMOpaHbl MUTOXOHIPUN B MAaTPUKC;

2)  SHeprus pazHOCTH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHIMAJIOB
TpaHCHOPMUPYETCS B SHEPTHUIO IJTEKTPOXUMHUUECKOTO MOTEHIMANa;

3) H™-AT®-cunTeTe3a co3maer AJIEKTPOXUMUYECKUN MOTEHIIHAT,

4) OKHCIIUTEIbHO-BOCCTAHOBUTEIIFHBIM ITOTEHIIMAN red/0oX-CHCTEMBI Xa-
paKTEepU3yEeT KOJTMYECTBO BBIJCISIEMON SHEPTHH;

5)  mpouecc OKUCIUTETBHOTo (OoCHOpPHINPOBAHUS BO3MOXKEH TOJIBKO B
3aMKHYTOW MeMOpaHe.

14. Oxucnumenwvnoe pocghopunuposanue 6 ovixameabHoOUl Yenu Mumo-
XOHOpUIL — IMO:

1)  obpazoBanue AT® 3a cuet sHEpPrUM CyOCTPaTOB;

2)  obpazoBanue AT®D, He TpeOyrolee pacxoaa KUCIOPOa;

3)  oOpazoBanue AT®, conpsikeHHOE ¢ MEPEHOCOM BJIEKTPOHOB MO JIbI-
XaTeJbHOU 1IeNH;

4) okucienne AT® B npixaTeabHOH IIETIH;

5)  pacnag AT® go AAD u pochopHOii KUCTOTHI.

15. Haszeamb nocnedosamenvHo pepmenmol, npespawiaoujue 2a0Ko3y
6 06e mpuo3wl:

1) T€KCOKHMHA34;

2)  roko30-6-gocdartasa;

3)  dochodpykTokuHaza;

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

16.

€HOJIa3a;
albJ10J1a3a;
bpykT030-6-dhocdaraza.

Ykazamo nocneoosamenvno smanwvl pezynayuu 2nukozenghocghopu-

1436l (KACKAOHDLIL MEXAHUM):

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

17.

dbochopunupoBanue KuHa3bl riaukoreH(ocopuiasel U €€ aKTUBAIUSA,
o0Opa3oBaHNe TOPMOHO-PELIETITOPHOTO KOMILIIEKCA;

aJipeHaINH;

cuHaTe3 HAMO;

oOpa3zoBanue u3 gochopunassl A pochopunaszsl B;

oOpa3zoBanue u3 gochopunassl B pochopunazsr A;

o0Opa3oBaHNe aKTUBHOW MPOTEUHKHUHA3HI;

aKTUBAIWS aJCHUIATIINKIA3BI.

Ha3zeamy nocnedosamenvno ¢hepmenmsl, npesepawjaroujue 3-

docoznuyepunoswlii anvoecud 6 MoI0UYHYIO KUCIOMY:

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

eHOJIa3a,;
dbocdoraunepaTkrHasa;
MUpPYBaTKUHA3Q,
mmnepansaeruadocharaeruaporenasa;
dbocdormuiepomyrasa;
JaKTaTAECTUAPOTEeHa3a.

18.Ykazamo nocnedoeamenvno smansvt pecynayuu 21UK02eHCUHMA3bl OO
oelicmeuem a0peHaIuna:

1) cunre3 TAMO;

2)  oOpa3oBaHUE TOPMOHO-PELENTOPHOTO KOMIUIEKCA,

3)  ¢dochopunrpoBanue rIIUKOT€HCUHTA3BI;

4)  CHWKEHHE aKTUBHOCTH TNIMKOT€HCUHTA3bI;

5) aJpeHaJIH;

6) aKTUBAIMs POTEUHKUHA3BI;

7) aKTUBAIUS aJCHUIATIIUKIA3kI,

8)  MOBBIIIEHUE AKTUBHOCTHU TJIMKOT€HCUHTA3BI.

19. Cpaeénume rnepzcemuueckuil 3¢pgpekm oxucnenun 0o CO; u 600vl 6

aIPOOHBIX YCA0BUAX:

A-MOJIEKYJIBI TIIIOKO3BI; 1) 2 monekynsl ATO.
2) 6 Momekyn ATO.
3) 20 monekyn ATO.
4) 38 mosiekyn ATO.

B- rimMko3uiasHOro octaTka riMKOreHa. 5) 40 monekyn AT®.

6) 39 monekyn ATO.
7) 12 monexyn AT®.
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20.
1)
2)
3)
4)
5)
6)

Dyukyuu y2ne60006 6 Op2aHu3me 4el06eKa:
DHEPreTUYECKas;

MJIaCTUYECKAs;

KaTaJIMTHYECKAas;

TPAHCIIOPTHA;

pPE3EPB PHEPTETUUECKOIO MATEPHAIIA;
XpaHEHNE TeHEeTUYECKON nH(OpMAITIH.
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TEMA: BUOXUMHNYECKHE AHAJIN3bI B KJIMHUYECKOW MEJIUIHE.
METO/bI BUOXNMUMU.

OcHOBHBIE BONTPOCHI TEMBI.

1)  MecTo KIMHUYECKON OMOXUMHH CPEIu IPYTHX MPUKIATHBIX KIMHH-
YECKUX JUCIUILTAH

2)  IlpumeHeHHe OMOXMMHUYECKUX AaHAIU30B (CKPUHUHT, MOHHUTOPHHT,
JIAArHO3, IPOTHO3)

3)  Ot6op 06pa3roB ajist aHATM30B (3aIIPOC HA aHATU3)

4)  Ilonstne 0 GMOXMMHUYECKHX CTaHIAPTAX M KOHTPOJE KayecTBa OMO-
XMMHYECKOT0 MaTepuasa

5)  JlabGoparopHble METOMIBI OIIEHKH OEIKOBOTO OOMEHa (a30ToMeTpuye-
CKHE, TPaBUMETPUYECKHUE, <«IPEIUNUTAIUOHHBIE», CIEKTPOGHOTOMETPUUIECKUE,
pedpakToMeTpHUIECKHEe, KOJTOPUMETPUIECCKHE)

6)  JlabopatopHbie METO/BI OIIEHKH (hEPMEHTATUBHOT'O OOMEHA

7)  JlaGopaTopHbIe METOMBI OLIEHKA MUTMEHTHOTO OOMEHa

8)  JlaGopaTopHbie METO/IBI OIICHKH YTJIEBOJHOTO OOMEHa

9)  MeTtoasl onpesiesieHns TOKa3aTeNnel JUMHIHOTO OOMeHa

10) JIaGopaTopHbie METOMBI OIEHKA KHCIOTHO-OCHOBHOT'O COCTOSTHUS

AKTYaJIbHOCTH TeMbl.

Knuanueckass Owoxumusi — KIMHUKO-JAMATHOCTHUYECKAs JUCIUILINHA,
KOTOpasi 3aHUMAaeTcsi pa3pabOTKOM M HUCMOJb30BAaHUEM CTaHJAPTHBIX METO-
JIOB JTMAaTHOCTHKU, a TaKXKe OCYIIECTBISIET KOHTPOJIb 3a TE€UeHHWEM 3a00JieBa-
HUA ¢ mo3unui OwoxuMuu. KimmHumdeckas OMOXMMHUSA SBIISIETCS BaXKHEWIINM
pa3zenoM J1adOpaTOPHOM AMAarHOCTUKH, HapsAy C KIMHAYECKOW sabopaTtop-
HOM remaToJIoruel, UMMYHOJIOTHEH, KIMHUYECKOW CepoJIorTHed U MHUKpPOOHO-
JIOTUEH, KIMHUYECKOM TOKCHKOJIOTHUENM W np. JlaHHas IuUCUUIUIMHA pacroJia-
raer cnenupUuyeckuM HaO0OpOM aHAJUTHYECKOTO O00O0pYIOBaHUS, HCIOJIb3YyET
MHOXECTBO JMArHOCTUYECKUX METOJOB W TO3BOJSET Bpauyy-KIMHULHCTY
OIICHUTh JIMarHOCTHYECKHM M TMPOTHOCTUYECKM 3HAYUMBIE HApyIIEHUS] OUOXHU-
MUYECKHX TMPOLECCOB B OpraHu3Me 4eloBeKa. JTa o00JacTh JiabopaTopHOM
JUArHOCTUKU JIOCTaTOYHO OypHO pa3BuBaercs. CoBpeMeHHas KIMHUYECKas
OMOXUMHS TIO3BOJISIET CYIIECTBEHHO OOJICTYUTh KBATU(DUIIMPOBAHHYIO U
000CHOBaHHYIO TIOCTAHOBKY JHAarHo3a, BHIOOp JICUCHHWS M OIEHKY IPOTHO3a
IPU MHOTHUX 3a00JI€BaHUSIX.

KnnHuKO-OMOXMMHYECKUE HWCCICAOBAHMS — BBITIOJHSIOTCS — MPAKTHYECKU
BCEM TManueHTaM. KX NPUMEHSIOT TJaBHBIM 00pa3oM Ui TOATBEPKICHUS
WIM YTOYHCHHS JMAarHO3a, XapaKTePUCTUKH (POPMBI, TDKECTH TEUEHUS U
ompenereHus MporHo3a Oo0Je3HH, BbIOOpa 3TUOJOTHYECKONM M IMAaTOreHEeTHYe-
CKOM Tepamuu, KOHTpPOJS 3a pe3yibTaTaMH JIEUEHHUS, a TaKxke s OoOHapyKe-
HUS IATOJIOTUHU IIPU CKPUHUHTOBBIX UCCIIEA0BAHUSAX.

B 3aBucuUMOCTH OT KIMHUYECKUX 3a7a4 OMOXMMHYECKHE HCCIIEeIOBAHUS
MOTYT NPOU3BOAUTHCA OJHOKPATHO M MHOTOKPAaTHO (B AWHAMHKE), & TaKXKeE B
mpoliecce MpoBeAeHUs (PYHKIIMOHAIBHBIX WM (PapMaKOJIOTMUYECKUX TECTOB
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CO CTHUMYJISIIIMEH WM TOPMOXKEHHEM JTaroB HCCIEAYeMOTro OOMEHa BEIIECTB,
KJIETOYHBIX WJIA TYMOPAJIBHBIX PEAKIUA IMO0 apyrux (GYHKIUH, BBIPAKCH-
HOCTh WJIM KAa4eCTBO KOTOPBIX OTpPakaeTCs B IMapameTpax OMpenesieMoro
71a060paTOPHOTO TIOKA3aTEIS.

buoxuMmuueckre TEXHOJOTHH PEeryJspHO OO0OTamaroTCs HOBBIMH METO-
namu uccnenoBanuii. [IoBEIIEHNE UX YYyBCTBUTEIBLHOCTH W CHCIH(PUIHOCTH CITO-
COOCTBYEeT pacHIMPeHUI0 OOBEKTOB OHMOXMMHYECKOTO aHanm3a. [lomumo
TPaJUIIMOHHOTO aHAJN3a CHIBOPOTKH KPOBHU M MOYH BCE LIMPE B AMATHOCTUYECKUX
LEJSIX UCIIONIb3YETCSl KOHJEGHCAT BbIIBIXaeMOT0 BO3yXa, BBITIOTHAS, CIE3HAS KUJI-
KOCTb, JINKBOP, KJIETOUHbIE 3NIeMeHTHI U Ap. [llupokoe BHeaApeHNEe OMOXUMUYECKIX
aHaJIM3aTOPOB TO3BOJISIET MPOBOJUTH KOMIUIEKCHBIM aHajJN3 C HCIOJIb30BAHUEM
BCE MEHBIIIETO 00heMa OMOJIOTHIECKON TTPOOHI.

IIpeanamuTHyecKui 3TAN OMOXMMHUYECKUX HCCJIeI0BAHMM.

3a00p OMOIIOTUYECKOTO MaTepuaia JJisi BBITOJHEHUS OMOXUMHUYECKOTO Jia-
OOpaTOpHOTO  WCCIICJIOBAHMSI  OCYIIECTBISIETCS [0 TPOBEICHUS JIeueOHO-
JTUArHOCTHYECKUX MEPONPHUATUI WU TOCJIE HEro, BpeMEHHOM MPOMEKYTOK OIpe-
JeNAeTCs WHANBUIYAIBHO.

B cimydae mpoBenenus 3abopa OMONOTHMYECKOTO MaTepualia y TalleHTOB,
MOJIBEPTHYTHIX XHPYPTHUECKHUM M JAPYTUM BMEMIATEIBCTBAM, ISl BBHIMOJTHEHUS
OMOXMMHUYECKOTO JTAOOPATOPHOTO WCCIEAOBAHUS HEOOXOIMMO YYHUTHIBATH Clie-
JYIOIIHE OOCTOSTENhCTRA!

® B [IOCJICOTIEPAIIMOHHOM TIEPUOJIE, B 3aBUCUMOCTH OT €ro o0beMa U Xapak-
Tepa, a TaK)Ke BCIEJICTBUE OCTATOYHOTO BIUSHUS CaMOTO MATOJOTHYECKOTO TPO-
1[ecca, U3MEHEHUSI Pa3IMYHBIX MOKAa3aTeNNel KU3HEACITeIbHOCTH OpraHu3Ma MO-
T'YT COXPaHATHCS OT HECKOJIBKUX THEH 10 TPEX HEelb;

® niocnie MHGY3UU BHYTPUBEHHBIX BOJAHBIX PACTBOPOB BEIIECTB 3a00p 00pas-
1a KPOBHU y MAallMEHTA JI0JKEH ObITh OTCPOUYECH HE MeHee ueM Ha 1 vac;

® rocie UH(y3Un KUPOBOM SMYIIbCUU — HE MEHEE, YEM Ha § 4acoB.

CyiecTBeHHOE BJIHMSHHE Ha PE3yJIbTaThl IOMOXMMHYECKOTO HCCIIeIOBaHUS
OMOJIOTHYECKOTO MaTepuaia OKa3blBAlOT YCIOBHUS TEPHOMAA, MPEIIISCTBYIONIETO
3a00py y mareHnTa obpasia orosoruaeckoro Marepuaina. C 3Toi 1enbio B 00s13a-
TEIBHOM MOPSIKE YUYUTHIBAIOTCS CIEAYIOUUE (PaKTOPHI:

® neueOHO-TUArHOCTHUECKHUE TPOLEAYPbI, IPOBOJUMbBIEC MAIIMEHTY (MHBEK-
i, uHQy3un, TpaHchy3uu, BBEACHHE PEHTTEHOKOHTPACTHBIX CPEICTB, UMMY-
HOCHUHTUTpadUs, AUAN3, SHAOCKOMUIECKOE HCCIIEeOBaHUE, ONIEPAaTUBHBIC BME-
IaTeIbCTBA, (PU3UOMPOIIETYPhI, METOIbI (PYHKIIMOHAIBHON TUarHOCTUKH);

® BO3/ICHICTBHE MOHU3UPYIOIIETO U3ITYICHHUS B aHAMHE3€ MAIlUeHTa;

® Ha3HAUCHUE MALKEHTY JeUeOHOTO MUTAHUS C YYETOM TSKECTU COCTOSTHUS
Y HATMYHSI XPOHUYECKOTO 3a00ICBaHMS.

B cnyyae nmpoBenenust 3a60pa OMOIOTHUYECKOTO MaTepuaia y MalueHTa, 1o
JTy4aromiero JEKapCTBEHHBIE CPEACTBA C YUETOM HUMEIOLIETOCs 3a00JIeBaHus, Bpayd
CHEIMAIUCT, OKa3bIBAIOIIMNA MEIULMHCKYIO TOMOIIb MalMeHTy, 00sA3aH OTMEHHUTD
3a 2-3 CyTOK JIEKapCTBEHHBIC CPEICTBA, HA3HAYCHHBIC TAIMEHTY U CITIOCOOHBIE TIO
BJIMSTH Ha PE3yNbTaThl JaOOPATOPHOIO MCCIEAOBAaHUS, €CIM OTMEHA JIEKapCTBEH
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HOTO CPEJICTBA HE YXYAIIUT COCTOSIHUE NanueHTta. [Ipu HEBO3MOXKHOCTH OTMEHBI
MAalMEeHTY JEKAPCTBEHHBIX CPEJICTB, UCIOJb3yEMbIX B IMPOIECCE OKA3aHUsI MEIH-
IIMHCKOM MOMOIIU, TPY UHTEPIPETALIMHU JTA0OPATOPHBIX UCCIICIOBAHUU HEOOXOIH-
MO YYUTBHIBaTh WX BJIMSHUE HA JOCTOBEPHOCTh IMOJYYEHHBIX pe3ysbratoB. [lpu
3TOM 3a00p oOpasia KpPOBU JOJDKEH OBITh MPOMU3BEICH JI0 IpHEMa OYepeIHOU
JIO3bI JIEKAPCTBEHHBIX CPEJICTB.

B Gnanke-HampaBieHUH, COMTPOBOXKIAIOIIEM JOCTaBKY OMOJIOTHYECKOT0 Ma-
Tepuaia B KIWHUKO-AMATHOCTUYECKYIO JTAa0OpaTOpUI0, B 00S3aTEIHHOM MOPSIKE
YKa3bIBAIOTCS JIEKAPCTBEHHBIE CPEJICTBA, IPUHUMAEMBIE MAITUEHTOM, KOTOPHIE MO-
T'YT MOBJIMATH HA PE3YJIbTATHI UCCIEIOBAHUM.

3a60p KpoBHU y MareHTa, KOTOPOMY MTPOU3BEICHO BHYTPUBEHHOE BBEACHHE
JIEKapCTBEHHOTO CPENICTBA, MPOBOJIUTCS TOCHE 3aBepiieHus ¢Gas3bl €ero pacmpee-
JeHus1, yepe3 1-2 gaca, ¢ 00s3aTeIbHBIM YKa3aHHWEM B OJIaHKE-HANPABJICHUH HA
OMOXUMHYECKOE JJa0OpaTOPHOE MCCIIeI0BAaHUE BPEMEHH MOCIIe preMa MoceHen
JIO3bI JIEKAPCTBEHHOT'O CPe/ICTBA. B ciyyae BHYyTpUBEHHOTO BBEJCHUS JICKAPCTBEH-
HBIX CPEJICTB U3 TPYIIIIBI CEPJICUHBIX TTMKO3UI0B, 3a00p KPOBHU MPOBOJUTCS Yepes
6-8 gacoB mocie Hero.

Ecnu HeT crienmanbHBIX YKa3aHUH, JJIs TUIAHOBBIX OMOXMMHYECKUX HCCIIe-
JIOBAaHUM KpOBb 3a0UpalOT U3 BEHbI yTpoM (Mexay 7 U 9 yacamu) HaTOILIAK (depes
8-12 vacoB mocne mociaeaHero npuema nuiiy). B ciiyyae npoBeaeHus] KJIMHUYE-
CKHX JTA0OpaTOPHBIX WCCIIEOBAHWNA KPOBH B WHOE BpeMs CYTOK, B OJaHKe-
HaIpaBJICHUM YKa3bIBAETCA IMEPUOJ BPEMEHHU, MPOIISANINN IMOCe MOCIEIHETO
npuMa OUIM (1ocyie €Abl B KPOBHU MOBBIIIAETCSA COJIEPHKAHUE TIIFOKO3bI, XOJIECTe-
puHa, TPUTIUIEPHUIOB, Kele3a, HeopraHudeckux (ocdaros, amuHokuciaor). Bo
BHUMAHWE JTOJDKHBI IPUHUMATHCS KOJICOaHUs COAEPIKaHUsI PsAla aHAJIOTOB aHAJIH-
TOB B OpraHU3Me NallMeHTa B TEYEHUE CYTOK.

CyTouHbIe KoJ1e0aHusl 3HAYeHH I KOHIIEHTPAIUN HEKOTOPHIX AHAJIUTOB.

AHAJIUTBHI Makcumym | Munumym co- | JInanazon kosaedanuii (%
coJepKaHus JAepPKaAHUA 0T CpeIHeyCTOMYMBOM Be-
(BpeMmsi CYTOK, | (BpeMsl CYyTOK, JIMYUHBI)
yachbl) yachbl)
AKTT 6-100 0-4 150-200%
AJIbJIOCTEPOH 2-4 12-14 60-80%
["emornoOuH 6-18 22-24 8-15%
Keneszo 14-18 2-4 50-70%
Kanuii 14-16 23-1 5-10%
KopTuzon 5-8 21-3 18-200%
ITposakTH 5-7 10-12 80-100%
Pennn 0-6 10-12 120-140%
ComMaroTponuH 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%
docdop HEOP- 2-4 8-12 60-80%
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TaHUYECKUU

D03UHODUIIBI 4-6 18-20 30-40%

buoxumunueckue j1adopaTtopHble TeCThI.

buoxumnueckue ngabopaTopHble HCCIEAOBAHUS UIMPOKO HCHOJIB3YIOTCS B
KJIMHUYECKON MPaKTUKE B TEX CIyyasxX, KOrJa B OCHOBE 3a00JIeBaHMsI JIeKaT MeTa-
Oonuueckue HapylleHus (HampuMmep, caxapHbld AMa0eT), MOBPEXACHUS TKaHEH
(Hampumep, HHPAPKT MUOKap/ia), BOCHAIUTEIbHBIE MPOIeCChl (HallpuMep, peBMa-
TUYEeCKHE 3a00JIeBaHNsA) WU HapylIeHUs] QyHKUUNA OpraHoOB U TKaHEH (Hampumep,
MOYeYHAasl HEJJOCTaTOUYHOCTh). B MpakTHueckoi MeaulnHe OMOXUMHYECKUE TECThI
VICITOJIB3YFOTCS JUIsl PELICHUS CIEYIOIUX 3a0a4:

1. CKPHMHHUHI'A — BBISIBJICHUA 0o0JIe3HU Ha I[OKJ'II/IHI/I‘{CCKOﬁ CTaIuH;

2. JAUArHOCTUKHU — IMOATBCPKACHUS NI UCKIIIOYCHUA JUArHO34a;

3. IIporao3a — OMNPCACJICHUA BCIMYHMHBI PHUCKa Pa3BUTUA 3360J’ICB3HI/I}I,
0COOCHHOCTEH TeueHUs 3a00JICBaHUS U €TO Hncxoaa,

4, MOHHUTOPHHI'A — Ha6J'IIO,Z[CHI/I}I 3a TeUeHHEM 3a00JIeBaHUS HIIH pCaKIu-

€1 Ha JICUCHHUE.

buoxumuyeckuil aHanu3 KpOBU MPEIINOJAracT HCCIEIOBAHHE Pa3TUYHBIX
XUMUYECKUX aHAUTOB — OCJIKOB, JTUMHUIOB, YTJIEBOIOB, PA3IMYHBIX MPOJTYKTOB UX
MIPEBPAIICHN, AKTUBHOCTH (DEPMEHTOB WHIUBUIYATBHBIX OCIIKOB U AP, UMEIOIIHX
KJIIMHUYECKOE 3HAYEHUE.

MarepuaJj 11 HCCAe0BAHMSA: CBIBOPOTKA BEHO3HOU KPOBHU.

B3atue kpoBH MPOU3BOAUTCS HATONIAK U3 JIOKTEBOM BEHBI B CIEIUATBHYIO
BAKYYMHYIO CUCTEMY aKTUBAaTOPOM CBEPTHIBAHUSI.

Buabl npo0upoK 11 B3ATHS KPOBH:

¢ BakyymHas cucreMa (Oenas/kpacHasi KpblllIKa) ¢ aKTUBATOPOM CBEPTHIBA-
HUS,

¢ BakyymHas cuctema (KOpUUHEBass/’KeNTask KpbIIIKa) C aKTHBATOPOM CBEP-
TBIBAHUS U Pa3JEIUTEIbHBIM IEIEM.

[TonyueHHast U3 KPOBU CHIBOPOTKA OCTAETCSl CTaOWUJILHOW B T€UeHHE 7 JHEH
npu 2-8 °C. ApXMBHUpPOBaHHAsI CHIBOPOTKA MOXKET XPAHUTHCS B 3aMOPOKEHHOM
Buje npu -20 °C.

e J[ns mccnenoBaHUS YPOBHS TJIMKMPOBAHHOTO TeMOTJIOOMHA HEOO0XOoaruMa
1eJIbHAsI BEHO3HAsl KPOBb, B3SITUE KOTOPOM MPOU3ZBOAUTCS B BAKYYMHYIO CUCTEMY C
antukoaryyasitHtoM K29JITA wiu K39ITA (cupeHeBas KpblIlliKa IPU UCIOJIb30Ba-
HUM TpoOMpOK THUHa Vacutainer, KpacHas KpbIlIKa Ui MPOOHPOK THIIA
Monovette). IlomyyeHHass KpOBb MOKET XPAHUTCS TPU KOMHATHOM TEMIIEpAType —
1o 6 yacos, ripu Temrneparype 2—8 °C — He 6onee 24 yaca.

HccaenoBanue akTUBHOCTH (PEPMEHTOB.

AKTUBHOCTH (DEPMEHTOB OMpPEAENSIETCS] C AUATHOCTUYECKUMU LEISIMU TIpe
UMYIIIECTBEHHO B CHIBOPOTKE KpOBHU. bosbmias 9acth epMEHTOB B KPOBU — ITO
TKaHEeBbIC (DEPMEHTHI, MOMAAIONINE B KPOBb B PE3YNbTATE PA3pPYIICHHS KIETOK,
rae ux koHueHtpauus B 1000-10 000 Beimie, YeM B  KpOBH.
B HOpMme B CBHIBOPOTKE KPOBU PETUCTPUPYETCS TOJBKO OUYEHb HE3HAUYUTENb
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Hasi aKTUBHOCTH (hepMeHTOB. [IpuumHamMHM MOBBIMIEHUS aKTUBHOCTH (HEPMEHTOB
IIPU MATOJIOTUU SBIIIOTCS:

® [IpsIMOE MOBPEXKJECHUE KIETOUYHbIX MEMOpaH (BUpyCaMU U XUMHUYECKUMHU
COCJIMHCHUSIMM );

® TUIOKCHS], AHOKCHS M UILIEMUS TKAHEH;

® [IOBBILLIECHHBII CUHTE3 B TKAHIX (POCT 3JI0KAYECTBEHHOM OITYXOJIN).

B cbIBOpOTKE KpOBU OMPENENSIOT TPYU OCHOBHBIE TPYNIbl (DEPMEHTOB: BHYT-
PHUKJIETOYHBIE, CEKPETOPHBIE U IKCKPETOpHBIE. BOJIBIIMHCTBO (hepPMEHTOB SBISIOT-
Cs1 BHYTPHUKJIETOYHBIMH, B 3aBUCMMOCTH OT JIOKAJIU3ALUU OHU PA3IAEIAIOTCS Ha!

¢ Hecnenuduueckrue (HEepMEeHThI, KOTOPhIE KaTATU3UPYIOT 00IIMe ISl BCEX
TKaHel peakuu OOMEHAa M HaxoAsATCsl B OOJIBLIMHCTBE OPraHOB M TKAaHEH
Hanpumep, ACT, AJIT, JIAI', amunaza, ntunasa u ap.);

o oprasocnenupuieckue, NPUCYTCTBYIOT TOJIBKO B ONPEAECIEHHOM TUIIE
TKaHEWd WM OpPraHe B BBICOKOM KOHILIEHTpanuu. lIoBbIIEHWE B KPOBH YPOBHSA
opra"ocnenupuyeckoro (GpepMeHTa yKa3bplBaeT MPEXJE BCEro Ha IMOBPEKIACHHE
KJIETOK TOW TKaHU, B KOTOPOH STOT (EPMEHT MPEACTABIECH B HAUOOJIbIIEM
KOJINYECTBE.

CrnenuguyHocTh (pepMEHTOB AJIsl AUATHOCTUKHU NATOJIOTHH.

depMeHT Opran JAunarsocruyeckoe 3HaYeHHUE
o-amMusasa ITomxenynounas xenesa OcCTpbIil TaHKPEATUT, OTUT
AJIT Ileuens 3a0osieBaHUs TAPEHXUMBI
IIEYEHH
ACT Mmuokap, rne4yeHb Nudapxr muokapna,

3a00JIeBaHUs TAPEHXUMBI
TICYCHHU, TIOPAKEHUS
CKEJICTHBIX MBIIIII

ITT Ileuensn [IaTonorus »k€14eBBIBOISIIIINX
IIyTEH, aJIKOTOJIU3M
KK CkeneTHble MBIIIIIBL, cepale, | UnpapkT Muokapaa,
TJIaJKU€E MBI MOPaKEHUsI CKEJIETHBIX MbIIII]
Ko IIpocrara, KOCTHAsI TKaHb AnieHoma, pak mpocTarsl,

MeTad0JInYECKHUE 3a00JIEBAHUS
KOCTHOU TKaHU

JIII [Teuens, cepalie, ckeneTHble | 3a00JI€BaHUS MAPEHXUMBI
MBIIIIbI, SPUTPOLIUTHI, ne4yeHu, UHPapKT MUOKapa,
TPOMOOIIUTHI, reMosu3, Hed(pheKTUBHBIN
TUM(}ATUYECKHE Y3IIbI APUTPONO033, TUM(POMBI
Jlunasa [TomxenynouHas xeies3a OcTpblii MaHKpEaTUT
XomuHacrepasa | Ileuens OtpaBnenus

dbochopopraHnuecKUMI
COE€IUHEHUAMH, 3a001€BaHUs
MAPCHXUMBI TTICYCHH

D IIeyenp, KOCTHAsA TKAHD, Meraboanueckue 3a00JI€BaHU
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KUIIICYHHUK, ITOYKH KOCTHOM TKaHH,
FCHaTO6I/IJ'II/IapHa}I I1aTOJIOTHA

CexpetopHbie GepMEHTHI (IICEBIOXOIUHICTEPA3a) CUHTE3UPYIOTCS B TIEUEHU
U TIOCTOSIHHO BBICBOOOXKJAIOTCS B IJa3My. X aKTUBHOCTh B CHIBOPOTKE KpPOBU
BBIIIE, YEM B KJIETKAX WJIM TKaHAX. B KIMHUYECKON MPAKTUKE OHU MPEJICTABISIOT
MHTEpEC, KOTJla X aKTUBHOCTh B CHIBOPOTKE KPOBHM CTAaHOBHUTCS HM>KE HOPMBI 3a
CYeT HapyIICHHs (PYHKIIUN TICYCHHU.

OKCcKpeTopHble (EepMEHTH O00pa3yrTCs OpraHaMH IHIEBAPUTEIHLHOM
CUCTEMBI  (TTODKETYIOYHONW  JKEJIe30M, CIM3UCTOM O000JOYKOW KHUINECYHHKA,
MICUYCHBIO, SMUTEINEM JKENMUHbIX MyTer). K HuUM OTHOCSTCA o-amunasa, JMnasa,
menouHas (ocdaraza (IUP) u ap. B HOpME UX aKTUBHOCTH B CHIBOPOTKE KPOBHU
HU3Ka M noctosiHHa. OpHaKo MNpU MATOJIOrMH, Korjga OJIOKMpOBaH JII0OOW u3
OOBIYHBIX MyTEH MX IKCKPELUHU, AKTUBHOCTH 3TUX (DEPMEHTOB B CHIBOPOTKE KPOBU
3HAYUTEIBHO YBEJINYUBAETCS.

EauHuubI aKTUBHOCTH (pepMEHTOB.

3a eMHUIY aKTUBHOCTH JI000TO (pepMeHTa B 1a0OpaTOPHON AMArHOCTUKE
MPUHAMAIOT TO KOJMYECTBO, KOTOPOE B ONTHUMAJBHBIX YCJIOBHUSAX KaTaJM3UPYET
npespamenne 1 cy6erpara B 1 (Mxmouns/ mun) mpu t'=37 °C. TIpu sToM 0GbeMHast
aKTUBHOCTH (pepMeHTa BeIpaxaetcs kak ME/n (wnu En/n), ynenpHast ak THBHOCTD —
kak ME/mr Oernxa.

AcnapraramuHorpancgepasa (ACT).

Pegepenmnvie enuuunvr akmusnocmu ACT 6 cvisopomke: 0-5—40 Eo/n.
Onpenenenue akTuBHOCTH ACT uCHONAB3YIOT 11 BBISIBICHHUS U OIIEHKH BbI
PaXEHHOCTU LUTOJUTUYECKOTO CHHAPOMA MPU JAUATHOCTHUKE W MOHUTOPHUHIE 32
OoJieBaHUI MeYeHH, cepana. TecT UCMOoNb3yIOT BMECTE C ONpPEACICHUEM aKTUBHO
ctu AJIT.

AxtuBHOCTE ACT mnossiiieHa y 93-98% nanueHToB ¢ UHPApPKTOM MHUOKAp
na (UM) B 2-20 pas. [Ipu UM ACT nossimaercst B CBIBOPOTKE uepe3 6—8 4, Mak
CUMAJIbHOW aKTMBHOCTH OHa JOCTHUTaeT uepe3 24—36 4 ¥ CHUXKAETCs 10 HOpMallb
HOTO YPOBHS K 5—6-My nHI0. Pacimpenue 30HbI HHGApPKTa TPUBOJIUT KO BTOPOMY
LMKy MOBBIIICHUS aKTUBHOCTU. CTerneHb noBbiieHus akTuBHOCTH ACT sABnsieTcs
MEpOW MacChl MHOKAp/a, BOBJIICUCHHOM B MATOJOTMYECKUM mpouecc. MHorna ak
TuBHOCTH ACT moOBBINIaeTCA €1e 10 BOZHUKHOBEHUS JIEKTPOKapIuorpauaecKkux
npusHakoB MM, a oTcyTcTBHE CHMXEHUS €€ YpoBHs mocie 3—4-ro aHs 3a0o0yieBa
HUS TPOTHOCTUYECKU HEOJIarOMPHUSTHO.

IIpu crenokapauun aktuBHOCcTh ACT, Kak NmpaBWIIO, OCTAaeTcad B Ipeaesax
HOopMbl. OnHako noBeiieare ACT o0HapYXKUBAIOT MPpHU TSxKENON (hopMe KOpoHAp
HOM HENOCTAaTOYHOCTH B IEpBbIE 24 4 Mocie NpucTyna (HOpMalIu3auus MPOUCXO
IUT Ha 2-U, pexe 3-i AeHb MOcJe NPUCTYIA), a TAKKE NPU JIUTEIbHBIX TPUCTY
Nax NapoKCHU3MaJbHOM TaXUKapIUH.

ACT noBbIIIa€TCA TAKXKE MNPU OCTPOM TeNATUTE U APYTUX TSHKENBIX MOpa
KEHUSAX TEMaTOUUTOB. YMEPEHHOE YBEIMUYECHHE HAOMI0IAeTCs MPU MEXAHUYECKOU
KENTyXe, y MalMeHTOB C MeTacTa3aMH B IeuyeHb u nuppo3oMm. Kosadduument e
Purtnca, T.e. otHomenne ACT/ACT, B Hopme paBHoe 1,33, mpu 3a0o0JsieBaHMSIIX
MIEYCHU HIDKE dTOM BEIMYUHEBI, a PY 3a00JI€BaHUSX CEPIIla — BBIIIIE.
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AJITOPUTM /151 IPUHATHUS KIMHHYECKUX pellleHHil NPH YCTAHOBJIEHUHU
ITHOJIOTHM MOPAKEHHs MeYeHH 110 3HAYCHNI0 AKTUBHOCTH ypoBHs ACT.

Knunnueckue JAaHHBIC O IMOBPCKACHHUHA IICYCHU

age

Onpenenenue aktuBHOCTU ACT B CBIBOPOTKE

-

AxTtuBHOCTH ACT B CBIBOPOTKE MOBBILIEHA

Her (uer nospexnenus
TICYCHH)

Il

Il
Il

Il

B 2 pa3a o cpaBHeHu1o ¢
BEPXHUM IIpeIesioM pede-
PEHTHOT'O 3HAYCHHUS

B 5 pa3 no cpaBHeHuto ¢
BEPXHUM IIpeIesioM pede-
PEHTHOTO 3HAYECHUS

B 10 pa3 no cpaBHeHMIO C
BEPXHHUM Ipeaesom pede-
PEHTHOTr0 3HaYEeHUs

Il

Il

ANKOTOIN3M

IlepBHUYHBI CTEATOHEKPO3
bunuapnsiil uppo3
Kuposas neueHn

Il

JlekapcTBEeHHBIN XOJecTa-
THUYECKUM renaTuT, Uppo3

B 20 pa3 no cpaBHEHHIO C
BEpXHUM TIpeiesioM pede-
PEHTHOTO 3HAYCHHUS

B 50 pa3 no cpaBHeHHIO C
BEPXHUM IIpeIesioM pede-
DEHTHOTO 3HAYCHHS

B 100 pa3 o cpaBHEHUIO C
BEpXHUM TIpeiesioM pede-

XO0Ien0X0IuTHAa3,

3nokayecTBeHHas 00TypallOHHAs JKeNTyXa,
NH}eKnoHHbIIT MOHOHYKJIIE03

JlexapcTBeHHOE MOPaKEHUE KIIETOK MEUYEHU

OcTpble BUPYCHBIE T€TIATUTHI
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B xinvMHHMYeCKON MpakTHKE HAIUIO LIMPOKOE MPUMEHEHUE OJHOBPEMEHHOE
onpenenenue B kpoBu akTUBHOCTH ACT u AJIT; mockosibKy OHO HAMHOTO MHGOP
MaTHBHEE C KJIMHUYECKOW TOYKHM 3pEHHUsA (TIO3BOJIAECT CYAHWTh O JIOKAIM3ALHUHU U
riyOrHe MopaXeHus!, aKTUBHOCTH IMPOIIecca U MPOTHO3UPOBATH UCXO]] OOJIE3HNU).

AnanuHamuHoTpancdepasa (AJIT).

Pegepenmnvie enuuunvr akmusnocmu AJIT 6 cvieopomke: 0—7-40 Eo/n.
AJIT comepxuTcsi B CKEJIETHOM MYCKyJnaType, MedeHu, cepaue. B cepaeuynoi
MbIie ee 3HauntenbHO MeHbIne, yeM ACT. Cambix OOJBITUX KOHIICHTPAIIUNA
AJIT mocturaer B meuenu. [loBeimenue aktuBHOCTH amuHOTpancdepas (ACT u
AJIT) B 1,5-5 pa3 no cpaBHEHHIO C BEPXHEW IPAHULIEN HOPMBI pACCMAaTPUBAIOT KaK
yMepeHHYI0 TunepdepmerTemuto, B 6—10 pa3 — kak runephepMeHTEMUIO CPEeTHEH
crenenu, 6omee yeM B 10 pa3 — kak BbICOKyr0. CTemeHb MOabeMa aKTUBHOCTH
aMUHOTpaHc(]epa3 TOBOPUT O BRIPAKEHHOCTH ITUTOJIUTHUYECKOTO CHHAPOMA, HO HE
yKa3bIBaeT MPAMO Ha TITyOUHY HAapYyIIEHU COOCTBEHHO (PYHKIIMU OpraHa.

[Tpu UM nosseiieHne akTUBHOCTH AJIT B CBIBOPOTKE KPOBH BBISBIISIETCS B
50-70% cny4aeB, yailie Npu OOIIMPHBIX HEKPO3axX CepAedHOM Mblibl. Hanbob
miee yBenuueHue akTuBHOCTH AJIT ormeuaercst B octpoil daze, qocturas B cpenl
HeM 130-150% ot HOpMBI U 3aMeTHO ycTynaeT TakoBomy ACT, cocTaBisionieMy B
cpeaneM 450-500% oT HOPMBI.

[Ipu 3a0oneBaHUSX MEUYEHH MPEXKAE BCEro W Hauboyiee 3HAYUTENIBHO IO
cpaBHeHut0 ¢ ACT usmensierca aktuBHOoCcTh AJIT. Ilpu ocTpoM renatute, He3aBU
CUMO OT €r0 JTHOJIOTHH, aKTUBHOCTh aMHHOTpaHC(epa3 MOBBIMIACTCS y BCEX
0onbHbIX. OcoOenHo u3MensieTcst aktuBHOCTh AJIT, copepxaiuelicas B UTOILIA3
Me, 9TO CITOCOOCTBYET OBICTPOMY BBIXOJY €€ M3 KJIETKH WU MOCTYIUICHUIO B KPOBS
HOe pycio, modTomy AJIT — Gosnee 4yBCTBUTENBHBIN TECT paHHEH NUArHOCTHKHU
octporo renatuta, ueM ACT. Ilepuon nonypacnaga AJIT okono 50 u. ACT pac
MOJIO’KEHA MPEUMYILIECTBEHHO B MUTOXOHIPUSAX, IEpUOJ NoJiypacnana okoio 20 u,
pearupyeT Ha Oosee TsKelble MOBpexAeHUs renarouuta. [lpu octpoM BHpycHOM
renatute AJIT u ACT nosbimarores 3a 10—15 nHel 10 NOSBICHUS KEITYXU MPH
renatute A, U 3a MHOTO HEJIENb IIPU renatute B, mpuyem MOBBIIAKOTCS OHU OJHO
BpeMeHHO, HO AJIT — 3nauutensHo Oosnbiue. [Ipy TUMMYHOM TE€YEHUU BUPYCHOIO
renatuta akTuBHOCTh AJIT nmocturaer Mmakcumyma Ha 2—3-i Henene 3a001eBaHus.
[Ipu GmaronpusiTHOM ero TeueHuu akTuBHOCTH AJIT Hopmamm3yetcs yepe3 30—40
cyT, akTuBHOCTh ACT — uepe3 25-35 cyt. [loBTOpHOE MM TIporpeccupyroiiee mno-
BBHIIIICHUE aKTUBHOCTH aMUHOTpaHc(hepas CBUACTEILCTBYET O HOBOM HEKPO3€ HIIN
peruanBe 601e3HU. Y IIIMHEHNE TIEPUO/ia MTOBBIIIIECHHOW aKTHBHOCTH aMHHOTPAHC-
depa3 4yacTo CIIy>)KUT HEOJAronmpUsSTHBIM MIPU3HAKOM, TaK KaK MOKET CBHJICTEILCT-
BOBAaTh O MEPEX0JI€ OCTPOrO MpoLecca B XPOHUUECKHUI.

B octpom mepuoze BUpyCHOTO rematuta mpH Bcex GopMax, KpoMe TSKEIOH,
kodpdunuent Jle Puruca xonednercs ot 0,55 no 0,65 mpu TsHKEIOM TEUSHHUH 32
OosieBaHus 3TOT Ko3(pduimeHT coctapisetr B cpeaneM 0,83, uro oTpaxkaeT Ooliee
3HauuTenpbHoe  moBblieHWe aktuBHocth  ACT. B auddepenuuansHo-
JMarHOCTUYECKOM OTHOLIEHUH MMEET HEKOTOPOE 3HAYEHUE TO, YTO MPHU AJIKOTOJIb-
HbIX MOPAXKEHUSAX INEYEHU, B NMPOTHUBOMNOJIOKHOCTh BUPYCHBIM, XapaKTEPHO Mpe-
umytectBeHHoe nosbilieHue akTuBHOCTH ACT u koadduimenta Jle Putuca 60-
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aee 2. JIns XpOHWYECKHX IeNaTUTOB XapaKTepHAa YMEpPEHHas W CpEedHsisl TuIep-

bepMeHTEMUS.

[Ipu naTeHTHBIX (opMax LUPPO3a IMEYEHU MOBBIIIEHUS aKTUBHOCTH (ep-
MEHTOB He HaOmonaercs. [Ipu akTUBHBIX (hopMax CTOMKUN, XOTS U HE3HAUUTEIIb-
HBIN TTObEM aKTUBHOCTH aMUHOTpaHcdepas BcTpedaetcs B 74—77% ciydaes.

AJITOPUTM J1A00PATOPHON AUATHOCTHMKHM NPUYUH NOBBIIICHUS AKTHB-
HOCTH TPAHCAMMHA3.

AxtuBHOCTE ACT u AJIT B ceiBopoTke 6omee 40 En/n

e
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[ToBeimienne aktuBHOCTH AJIT m ACT MoOXeT OBbITh BBISBICHO Y Mpak
TUYECKHU 3JI0POBBIX HOCHUTEJEN MOBEPXHOCTHOTO AaHTUIEHA rematura B, dro yka
3bIBACT HA HAJIMYUE BHEIIHE OCCCUMITOMHBIX AKTUBHBIX IMPOILIECCOB B MEUYCHH.
AxtuBHocTh ACT m AJIT, a Ttaxxe menounoit ¢ocdarazer (II{D) mnoseimma
€TCsl MPU pPa3pelICHUH XPOHUYECKOM CepleyHON HEeIOCTaTOYHOCTH (MUK OOBIYHO
Ha 3-li—4-e CyTKH).

JlaktaTnernaporenasa (JIAI).

Pegepenmnvie senuuunvr akmusnocmu JI/{I' 6 cvigopomre 120—480 Eo/n.
HauGonpmias axtuBHOCTh JIJII' OOHapykeHa B TMOYKax, CEpACYHOW MBIIIIIE,
CKEJIETHOM MyCKyJjaType u nedeHu. JI/II' conepkurcs He TOJIBKO B CHIBOPOTKE, HO
Y B 3HAYNUTEJIBHOM KOJINYECTBE B DPUTPOLMUTAX, IOITOMY CBIBOPOTKA IS UCCIEA0
BaHMUS JIOJKHA OBITH 0€3 CIIEJI0B reMOoIn3a.

BonbIIMHCTBO OpraHOB M TKaHEH YelloBeKa COAEPKUT MATh U30(EPMEHTOB
JIAT. Xapakrep uzodepmentHoro cnekrpa JIII' u Tun oOMeHa BEIIECTB B TKaHU
KOPPETUPYIOT MEXy cO00i. B TKaHSIX ¢ MpeuMylIeCTBEHHO a3pOOHBIM OOMEHOM
BeIlleCTB (cepAlle, MO3T, Moyku) HauOosbiie JIJ[I'-akTHBHOCTBIO 00J1a1at0T U30-
dbepmentsl JIJIT'1 u JIJII'2 (uiu ruapoKcUOyTHpaTaeruaporenasa). B tkansx c
BBIPOKEHHBIM aHA’POOHBIM OOMEHOM BEIECTB ([1€Y€Hb, CKEJIETHAS MYCKYJIaTypa)
npeobnagaroT uzopepmentsl JI/AI'4 u JIII'S. B cpiBOpoTKE KPOBU 30pPOBOTO Ue-
JIOBEKa MOCTOSTHHO OOHapyXKuBaroTcs Bce math uzopepmenton JI/II'. Umeetcs 3a-
KOHOMEPHOCTh B OTHOILIEHUHU aKTUBHOCTH n3odepmentoB JI/I: aktuBHOCTH JIJII2
> JIATT > JIAT3 > JIAT4> JIATS. TloBpexaeHrue TOro Uil MHOTo OpraHa U3MeHsI-
eT n30(hepMEHTHBIN CHEKTP CHIBOPOTKU KPOBU, IPUUEM 3TH U3MEHEHUS OOYCIIOB-
JIeHbI CIeUPUKON n30(hepMEHTHOTO COCTaBa MOBPEKIECHHOTO OpraHa.

B naGopatopuu Hambosee 4acTo OMNpENeNsioT aKTUBHOCTh oOmiei JIJI
(cyMMy Bcex MSTH U30(EPMEHTOB), HO MOTYT ONpENEisaTh Oosiee crieuuPUIHbIN
s cepaeunoit Mbiel uzodepment JIAI'1 (ruppoxcuOyTupaTaeruaporeHasa)
nunu JIAI'S — nns 3a0oneBaHuii eYeHU.

[ToBbimennas aktuBHOCTH JIJII' B (hu3monornueckux yciioBUsSX HaOJ01aeT
csi y OepeMEeHHBIX, HOBOPOXK/ICHHBIX, & TaK)K€ IOCJIe MHTEHCUBHBIX (PU3NYECKHUX
Harpys3ox.

[ToBbimenne aktuBHocTy JIJII mpu UM otmeuaercs uepes 8—10 4 mocne ero
Havana. Cryctst 48—72 4 mocTuraeTcsi MAaKCUMyM aKTUBHOCTH (TIOBBIIIEHHE OObIU-
HO B 2—4 pa3a), U OHA OCTAETCs YBEIMYECHHOU B TeueHue 10 cyT. DTH CPOKU MOTYT
BAPBUPOBATH B 3aBUCUMOCTH OT BEJIMYMHBI YUACTKA MOBPEKICHHON MBIIIIIBI CEPA-
na. Ysenudyenue aktuBHoctu oduieit JIJAI' y manuentoB ¢ UM nmpoucxoaut 3a cuer
pe3koro mnosbiieHust JIAI'l u wactuuno JIJIT'2. V mainueHToOB CO CTEHOKapIue
noBblleHus akTuBHOCTH JIJII' He HaOmrogaeTCsl, YTO MO3BOJSET MPUMEHSTH OIpe-
nenenue JIAI' B mpenenax 2-3 cyT mociie aHTHHO3HOTO MPUCTYINa KaK BBICOKOHA-
JEXKHBIN KPUTEPU OTCYTCTBHUSI IOPAKEHUS CEPACYHON MBIIIIIBI.

YMmepennoe yBenuuenue o6Omieit JIJ[I' Habmrogaercs y OONBIIMHCTBA THally
€HTOB C OCTPbIM KopoHapHbIM cuHipoMoM (OKC) (6e3 undapkTa), MUOKApIUTOM,
y OOJBHBIX XPOHUYECKOW CEepIEYHOW HEIOCTATOYHOCTHIO, C 3aCTOMHBIMU SIBIIC
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HUSMH B TICYCHH. Y OOJIBHBIX apUTMHUEH Cep/illa ONPEACISIIOTCS HOPMajbHbIE BE
nruunHbl JIJII', a mpuMeHeHre 3NEKTPOMMIYJILCHOM TEpaluu MHOTA BEAET K €€
YBEJINYEHHUIO.

Hcrounrkom yBennueHus: akTUBHOCTH JIJII' MOXXeT OBbITh JieroyHasi TKaHb
npu smOonun u uHbpapkre yerkux. Coueranue HopmainbHo aktuBHOCcTU ACT,
yBenuueHHoU JI/II' u moBBIIIEHNSI KOHLEHTPALMK OMIMPYOHHA MOXKET CIY>KUTh
JIMarHOCTUYECKOW TpHUaaou JierouHo smbonuu u auddepennuanuu ee ot VM.
[Tpu mHEBMOHUSAX aKTUBHOCTH (DEPMEHTA WHOT/Ia MOXKET HE MOBBIIIATHCS.

[Ipu MuomnaTusx (MbIIEYHBIE TUCTPOPUHU, TPABMATUICCKUEC MOBPEKICHUS
MBIIIIL, BOCIIAJIMTEIBHBIE MPOLECCHI, PACCTPOMCTBA, CBSI3aHHBIE C 3HJIOKPUHHBIMU
U METa0OJMYECKUMH 3a00JIEBaHUSIMHU) OTMEUaeTcsl yBenuueHue aktuBHoctu JIT;
IpU HEHPOTEHHBIX 3a00JIeBaHUAX MBI akTUBHOCTD JIJII” He moBbIIIaeTcs.

IIpn ocTpom BUpYCHOM renatute akTUBHOCTH JI/[I' B CBIBOpOTKE KpOBHU yBe-
JMYEHA B MEPBBIE AHU KEATYIIHOTO MEPUOJA, W MPU JIETKOW U CPEAHETSIHKEION
dbopmax 3a0oneBaHUsl JOBOJBHO OBICTPO BO3BpAIIAECTCS K HOPMAJIbHOMY YPOBHIO.
Tsxenble GOpMbI BUPYCHOTO IelaTuTa, U 0OCOOCHHO pa3BUTHE EYEHOUYHON HEJ0C-
TATOYHOCTH, COMPOBOXKAIOTCS BHIPAKEHHBIM U 00Jiee JIUTEIbHBIM MOBBIIICHUEM
JIATL. IIpn MexaHUYECKOM KENTYX€e HA MEPBBIX CTAAUAX 3aKYIIOPKHU KETYHBIX MPO-
TOKOB akTUBHOCTH JIJII' B HOpMe, Ha OoJiee MO3AHUX CTAIUAX HAOIIOJAETCS MOIb-
eM aktuBHOCcTH JI/II" BCiienCcTBYE BTOPUYHBIX ITIOBPEKICHUN IIEUEHU.

lenounas ¢ocdarasza (I D).

[® mupoko pacmpocTpaHeHa B TKaHSIX, OCOOCHHO B CIU3HCTON 000JOUYKE
KHUIIIEYHUKA, OCTE00]acTax, CTEHKAaX >METYHBIX MPOTOKOB IEUYEHHU, MUIALIEHTE U
JAKTUPYIOIIE MOJIOYHOM Keje3e. B CBIBOPOTKE KPOBU MOYKHO OIIPENEIUTH aK-
TUBHOCTH 0o01IeH I[P (ee HAa3bIBAIOT EYECHOYHOI), a TAK)XKE OTIAEIbHO aKTUBHOCTh
KOCTHOM M MHTECTUHAJIbHOU (KuieuHou) [1[D.

PedepenTHbie BeanuuHbl akTUBHOCTH I[P B CHIBOPOTKE KPOBH.

Bo3spacTHas rpynna Oo6mas P (En/n)
HoBopoxnaennbie Menee 420
Hetu Menee 480
B3pocibie Menee 150

[IpumepHo numib y 65% TOCNUTAIM3UPOBAHHBIX MAlIMEHTOB BBICOKAs akK
tuBHOCTH 1D oOycnopiena 3aboneBanussMu neueHu. AKTUBHOCTD 1M Hanboee
YacTO MOBBIIIAETCS BCIEACTBUE MOBPEKICHUS WA JECTPYKLIHUH I€aTOUUTOB WA
HapylIeHUs1 OTTOKA Kemuu (xoJectas3). Hekpo3 neyeHOYHbIX KIETOK Kak MpUYMHA
MOBbIICHUSI aKTUBHOCTU LI[MD urpaer Beayllyr pojib MPU BUPYCHBIX U AYTOUM
MYHHBIX T€laTUTaX, TOKCUYECKUX U JICKAPCTBEHHBIX MOBPEKIACHUSIX MEUYCHU. XO-
JIECTa3 KaK MpUYMHA NOBbIEHNS akTUBHOCTU [I[dD B KpoBUM pa3BHUBaeTCs MpH BHE-
MEYCHOYHON OOCTPYKIIMH KETYHBIX MMPOTOKOB HAIPUMED, TP 3aKYIOPKE KaMHEM
WA Pa3BUTUU MOCICONEPANUOHHON CTPUKTYPHI), CY’)KEHHH BHYTPHUIIEYEHOUYHBIX
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IIPOTOKOB (HampuMmep, IpU NEPBUYHOM CKIEPO3UPYIOLIEM XOJIAHTUTE), TTOBPEXKIE-
HUU KEITYHBIX MMPOTOKOB (HaNpuUMep, MpU MEPBUYHOM OUIIMAPHOM LIMPPO3E Tede-
HU) WIA HapyLICHUW TPAHCIIOPTA K€Y HA YPOBHE MEIKHUX KEIYHBIX IMPOTOKOB
(Ipy IPUMEHEHHH psiia JIEKAPCTBEHHBIX IPENAapaToB, HAIPUMEDP, XJIOPIPOMAa3U-
Ha). B psane cinydaeB aktuBHOCTH LI[® moBwImaeTcst pyu OJJTHOBPEMEHHOM JIEUCT-
BUU 000UX MEXAHU3MOB MTOBPEXKICHUS.

Y 30% @xenTyuHbIX MAaMEHTOB C LIUPPO30M INEUYEHU BBISBIIAECTCS YBEJINYE
Hue aktuBHOCTU [I[D. [loBeimenne aktuBHOCTH LD Habmomaercs y 90% OGoib
HBIX IEPBUYHBIM PAKOM IIEYEHM M IIPU MeTacrasax B IedeHb. Pe3ko Bo3pacraer
akTuBHOCTHh 1@ mpu OoTpaBieHUsAX ankorojieM Ha (POHE XPOHHUYECKOIO alKOro
au3Ma. OHa MOXET MOBBIIIATHCS MPHU MPUEME JEKapCTBEHHBIX CPEICTB, 00Jaaato-
MIMX TeMaTOTOKCHYeCKHM d(HPEKTOM (TeTpaIuKIiInH, mapaneraMmos, (eHamneTnH, 6-
MEpPKaNTOIypuH, canuuuiaaTtel u ap.). [IpubnusurensHo y 50% nanueHToB ¢ UH-
(GEeKIIMOHHBIM MOHOHYKJIE030M Ha 1-0if Hezene 3a00j€BaHUs OTMEYAETCS MOBbI-
meHue aktuBHocTH 1I[D.

3aKkyInopKka BHEIEUYEHOYHBIX JKEIUHBIX MPOTOKOB COMPOBOXKIAETCS PE3KUM
yBenuueHueMm akTtuBHocTH IL®D. Ilpu Tsokenolt oOCTPYKTUBHOM JKENTyXE aKTHB
HOCTh LI[®D B CHIBOPOTKE KPOBU MOXKET MPEBBIIATh BEPXHUM IIpeaen HopMbl B 10
pa3 u 6oree.

VY JKEHILVH, MPUHUMAIOIINX MPOTUBO3a4aTOYHbIE MPENApPaThl, COAEpKaAIINE
ACTPOTEH M MPOreCTEPOH, MOXKET PA3BUTHCS XOJIECTATUYECKAS KENTYXa U C IOBBI
menneM aktuBHOCTH [I®D. Oyenn BbICOKME IUGPHI aKTUBHOCTH (pepMeHTa Ha
OJIOAIOTCS Y JKEHILMH C MPEIKIAMIICUEH, UYTO SBISETCS CIEICTBUEM IMOBPEX]IE
Hus mnaneHTsl. Huskas aktuBHOCTh I[P y GepeMeHHBIX TOBOPUT O HEAOCTATOU
HOCTH Pa3BUTUS IUIALICHTHI.

[TomuMo Ha3BaHHBIX, NOBbILIEHUE akTUBHOCTH LI[D onpenensercs npu ciie-
OYIOMIMX 3a00J€BaHUSAX U COCTOSIHUSIX: IOBBIIIEHHOM METa0oJiu3Me B KOCTHOMU
TKaHU (IIpY 3aKUBJICHUH NIEPETIOMOB); IIEPBUYHOM M BTOPUYHOM THIIEpIIApaTUPEO-
3€, OCTEOMAJISIIIMY, [IOYEYHOM PaxHTe, 00YCIOBICHHOM BUTaMUH-D-pe3uCTEHTHBIM
pPaxuTOM, COYETAIOLIMMCS C BTOPUYHBIM THMIIEPIAPaATUPEO30M; HUTOMETAIIOBUPYC-
HOM MH(EKuU y JaeTeil, BHEIEUEHOYHOM CEeICHCE, I3BEHHOM KOJIUTE, peruoHap-
HOM WJIEHUTE, KMIIEYHbIX OaKTepuadbHbIX MH(PEKIUAX, TAPEOTOKCUKO3E. ITO 00Y-
cioBiieHo TeM, uTo II]® BripabaThiBaeTCs HE TOIABKO B TIEYEHH, HO U B JIPYTUX Op-
raHax — KOCTSX, KAIICYHHKE.

3HaueHus: ypoBHs akTUBHOCTH II[® (moporu 1uisi NpUHATHS KIMHUYECKUX
peleHnid) IPU YCTAHOBJIIEHUM KJIMHUYECKOTO AUArHO3a NOPAKEHUSA NIEYEHU Npea-
CTaBJICHbI Ha pucyHke. Pan uudp mpencraBisier co0oil MHOXKHUTENU, HA KOTOPBIE
YMHOXAaeTCs 3HaUeHue BepxHero pedepentHoro mpenena mist L.

CHmxeHne aKTHUBHOCTH (pEepMEHTa OTMEYaeTcs MpH TUIOTUPEO3e, IUHTE,
BBIPOKEHHOW aHEMHUH, KBAIlIMOPKOpPE, runodochaTeMuu.
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AJTOpUTM JJI IPUHATHUSA KIUMHUYECKUX PellleHNH NPU YCTAHOBJICHUH
3THOJIOTUHU MOPAKEHH MEYEHH M0 3HAYeHUAM akTuBHOCTH LI D.

Kiaunnyeckue HJAHHBIC 0 IMTOBPCKACHHUEC MCYCHU

4L

Onpenenenne akTuBHoCcTH I[P B cHIBOPOTKE

Il Il

AxTuBHOCTH II|®P noBbIlIEHA AxktuBHOCTSH LII® He moBBIIEHA

» HUM TIpeAeioM pedepeHTHOro

J L

Her nospexnenus neueHu

B 3 paza no cpaBHEHHIO ¢ BEpX-

HUM IpeaesioM peepeHTHOTO
' UHTEpBaa

v

OcTpblil aKOrOJIbHBIN I'eNaTuT

NHpekmoHHbIi MOHOHYKJIIE03
uppo3 neyenu
Ocrtpast xupoBast uctpodus ne-

B 5 paz o cpaBHeHHIO € Bepx-

v

WHTEpBaja
ueHU!
B 10 pa3 no cpaBHeHHIO C BepX-
XO0JIen0X0JINTHA3
» HUM TIpeAeioM pedepeHTHOro R N « i
I > OCTHEKPOTHYECKUHN LIUPPO3
B 20 pa3 no cpaBHeHHIO ¢ BEpX- Meracrasbl B IeYeHb
» HUM TpeJiesioM peepeHTHOTO e | IlepBHUYHBIH pak eyeHU
HWHTEpBaia IlepBUuHBIH OMIHMAPHEBIN THPPO3

Pax ronoBku moKenyJ0uHOM Kene3bl
JlekapcTBeHHBIN TemaTUT
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KocTHas menounas gocdarasa (ocrasa).

Koctnas P nmpoayuupyetrcs ocreobiaactamu koctu. Y aereit LD noBsl-
HieHa J0 IMepuoja MOJOBOro co3peBaHusd. PedepeHTHbIe BEIMYMHBI aKTUBHOCTU
koctHoil LI B  CHIBOpOTKE  KpPOBM  TMPEACTABICHbl B  TaOJuIE.

PedepenTHbIC BeJIMYNHBbI aAKTUBHOCTH KOCTHOH II[M B chiBOpOTKE.

Bospacrt AKTHBHOCTB, En/n
1 mecsx 60 — 181
3 rona 60— 121
10 met 90 - 181
Bspocibie 10 31 roga 23 -55
Bspociblie crapiie 31 roga 16 — 46

VYBenuueHne akTUBHOCTH 0011ei u KocTHOU [1[D compoBoKIaeT paxuT Jro-
6ot aTnosioruu, 6one3us [lemkera, KOCTHBIE M3MEHEHUS, CBSI3aHHBIE C THIEpIIapa-
TUPE030M. BBICTPO pacTeT aKTUBHOCTH ()epMEHTA MPU OCTEOTECHHOUW capKoMe, Me-
TacTazax paka B KOCTH, MHEIIOMHOU 00Jie3HH, TMM(GOTPaHyJIeMaTO3€ C MOPaKEHH-
em kocted. [Ipu medeHnn TUnoKanbIIMEMUN BUTAMUHOM D HE0OXOAMMO KOHTPO-
JUPOBaTh €ro no ypoBHIO akTUBHOCTH LI[®D B kxpoBu. HopManu3anus akTUBHOCTH
[I[D sBnsieTcst NOKa3aHUEM K MPEKPALIEHUIO JICUEHHS.

ITpu 6one3nu Ilemxera conepxanue Kaablus U GochaToB B KPOBU OOBIYHO
B IIpeJesaXx HOPMbI, HO XapaKTEPEH OYEHb BBICOKHUN YpoBeHb akTuBHOCTH LI[D, B
CBSI3U C YEM CIIEIYET PETYISAPHO MOHUTOpHpoBaTh ypoBeHb LID. bricTtpoe Hapac
Tanue ypoBHs I[P MoxkeT yka3plBaTh HA MAIIUTHU3ALUIO TOPAKEHHON KOCTH.

Ocreornopo3, B OCHOBE KOTOPOIO JIEKUT MEPBUYHOE YMEHBIIEHUE MacCChl
MaTpUKCa KOCTHOU TKaHU (ITOTEPS KAIBLUSA [P 3TOM BTOPUYHA), COTIPOBOKIAAETCS
HOPMAaJIbHBIM ypoBHEM o0miei 11D B KpoBH MM HE3HAUYNUTETHLHBIM €€ MOBBITIICHH-
€M, II0X0 KOPPEJIUPYET ¢ apaMmerpamu KocteodpaszoBanusi. OnHako koctHas LD
CIIYUT YyBCTBUTEIHHBIM MAPKEPOM YCKOPEHHOTO METa00JM3Ma KOCTH BO BpeMs
MEHOMaY3Hbl.

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

Pegpepenmnuvie senuuunvr akmuenocmu I'I'T 6 cvleopomixe: y MydcuuH —
10-70 Eo/n; y scenwyun — 645 Eo/n.

B 3naunTensHbix koHIeHTpanusx ['TT oOHapyxeHa B Me4YeHH, MOIKEINy-
JIOYHOU JKeJle3e, MOYKax U MPEACTATEIbHOM kKeje3e (M0ITOMY y MY>KUYMH aKTHB-
HoCTh [ T'T B CHIBOpOTKE KpOBH NMPUOIN3UTENBHO HA 50% BBIIIE, UEM Yy KEHILKH).

[ToBpimenune aktuBHOCTU ['TT B CHIBOPOTKE KPOBU MOMKET OBITH O0YCIIOB-
JICHO CIIETYIOUIMMH TPUYNHAMMU:

®  yCWIEHHEM CHHTE3a B PE3yJIbTaTe aKTHUBAIMU (PEpPMEHTOB, 0Oecreyn-
BAIOLIUX 3TOT MPOLECC, ATKOT0JIEM M JICKAPCTBEHHBIMU Npenaparamu;
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®  TOBPEXKIEHUEM KJIETOYHBIX MEMOpaH MOoJ JEHCTBUEM TOKCHYECKHUX
are’HToB (B TOM YHUCJE CIUPTa), MPU UIIEMUYECKOM MOBPEXKICHUNU U MH(DEKINOH-
HOM NOPAKEHUU NIEYEHU;

®  0ocBOOOXIeHHEM (hepMEHTa OT CBA3U C KJIETOYHBIMU MEMOpaHamH B
pe3yJibTaTe AETEPreHTHOTO JAEHUCTBUS TOBEPXHOCTHO AKTUBHBIX KEITYHBIX KHACIIOT
MIPU BCEX BHJAX XOJIECTA3a.

N3menenue aktuBHOCTH I'T'T B CHIBOpOTKE MMeEET OOJIBLIOE TUATHOCTHYE-
CKO€ 3HAa4YeHHE MpHU 3a00JIEBAHUAX TMEYEHW U TenaTOOMIMApHOTO TpakTa. DTOT
dbepMeHT Oojiee YyBCTBUTENECH K HApyIIEHUSM B KieTkax mnedeHu, yeM AJIT,
ACT, II® u 1.1, OTCyTCTBHE MOBBIIIEHHON aKTMBHOCTH 3TOTO (hepMeHTa Ipu
KOCTHBIX 3a00JiIeBaHMSIX MO3BOJSET MU(DPEepeHInpOoBaTh UCTOYHUK MOBBIIICHUS
D.

Ocob6enno uysctBuTenbHa ['TT K BIMSAHHUIO HA TIEYEHb AJIUTEIBHOTO TO-
TpeOeHUs alKoroys. Y JIHI, 3J0YyNOoTpeOsitomux ajgkoroyieM, yposenb [TT B
CBIBOPOTKE KOPPEIUPYET € KOJUYECTBOM IMPUHUMAEMOTO aikorois. Tect oco-
OCHHO TICHEH JIJIs1 KOHTPOJIS JICUCHUS alnKoroiu3Ma. [Ipekpaiienre npuema aiako-
rojisl CHM)KAeT aKTHUBHOCTH (pepMeHTa mpubiam3utenbHo Ha 50% B Teuyenue 10
JTHEH.

Onpenenenne aktuBHOCTH ['T'T HMcnonb3yeTcst 1isl yCTAaHOBJICHHS T€NaTo-
TOKCUYHOCTH U TMOJIOKUTETBHO B 90% ciydaeB 3aboseBaHuil neueHu. B Goiib-
IITMTHCTBE CIy4aeB Y TAaKUX OOJIBHBIX B KPOBU HAOJIOAETCS MOBHIIICHUE aKTUBHO-
ctu Tpancamunas u ['T'T. M3onupoBannoe noseieHue aktuBHocTu I'T'T Habmr0-
narT y 6-20% maiueHToB ¢ MaToJoTUel remaroOuiuapHoi cuctemsl. [1oBbIle-
Hue aktuBHOocTH ['T'T Gonee yem B 3 pa3 BBI3BIBAIOT AaHTHUKOHBYJILCAHTHBIE Ipe-
naparbl, >KUpOBas JUCTPO(Us EUSHH U CepACUHast HEIOCTATOUYHOCTb.

IIpu octpeix renaturax akTuBHOCTH ['T'T moBbllIaeTcs paHblie, 4em ak-
tuBHOCTE ACT m AJIT. Ha BbeIcoTe 3a00aeBanus akTuBHOCTH I'TT Hike (IMOBEI-
meHa B 2-5 pa3), yeM aktuBHOCTh ACT u AJIT, u HOpManuzyercs MeaJICHHEE.
Oto no3zBossieT ucnoiab3oBath ['TT nmpu KOHTPOIIE 32 BEI3AOPOBICHUEM NALIUEHTA.

Hau6onee Bricokyto aktuBHOCTh [TT (B 5-30 pa3 Bblmie peepeHTHOrO
WHTEpBaja) HAOIIOMAIOT TIPH BHYTPU- U BHEMEYECHOUYHOM XoJiecTaze. Heckompko
MEHBIIINE 3HAYCHUS aKTHBHOCTH (DEpMEHTa PETHCTPUPYIOT MPU NEPBUYHBIX OITY-
XOJISIX TMIEYEHN M MEeTacTa3ax B Me4eHb. [Ipu 310KkaueCTBEHHBIX OMYXOJsAX APYron
JIOKAIU3alMy NOCTENEHHOE yBennueHne akTuBHOCTU [ 'T'T yka3piBaeT Ha Hanuuue
MeTacTa3oB B nedeHb. AKTUBHOCTH ['T'T MokeT ObITh MCIHOJIb30BaHA B KaueCTBE
MapKepa paka IMOJKETYTOYHOM U TMPEICTATEeNIbHOW JKEJIE3bl, TaK KaK OTPAXKAET
PEMUCCUU U PELUIUBBI.

Heobxonumo emie pa3 3ametuth, uro I'T'T MHOro3HayHa B JuUarHoCTUYe-
CKOM OTHoIIeHHH. [1o kpaliHeil Mmepe IATh IPOLIECCOB MOBBIIAIOT €€ AKTUBHOCTb:
LUTOJIMN3, XOJECTa3, MHTOKCUKALMS aJIKOI0JIEM, OITyXOJIEBOM POCT B MEYEHH, JIE-
KApCTBEHHAss MHTOKCUKalus. Takas 3THOJOTMYECKas Pa3HOPOAHOCTb MEXaHU3-
MoB moBbIieHust ['T'T TpeOyeT odeHb THIATENHHOW OIEHKH MPUYUH THrepdep-
MeHTemun. OO0Hapyx)eHne Bbicokor akTuBHOCTH ['T'T 3actaBmsier nuckaTh mpuyu-
HY 3TOr0 NOBbIIEHUA. Kak «0TCEnBarOmui» TECT U METOJ KOHTPOJIS 32 TEUEHUEM
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M3BECTHOTO MATOJIOTHYECKOTO Tporiecca, uccienoBanue ['T'T OykBanbHO He3ame-
HUMO T10 KJIMHUYECKOMY 3HAYCHHIO.

Xoaunicrepasa (X9I).

Pepepenmnvie senuuunvt akmuenocmu X3 6 cvigopomke: 3600—12900
Eo/n.

B TkaHsx demoBeka BCTpEUaAOTCs JBa PA3IMYHBIX (DEpMEHTa 3TOrO THUIIA:
AUETUIXOJIMHACTEpa3a (MCTUHHAA X1), KOTOpas NPEeUMYLIECTBEHHO HAXOAUTCS B
HEPBHOU TKaHM, CKEJIETHBIX MBIIIIAX, JPUTPOIUTAX; U CHIBOPOTOYHAS, VJIA TICEB-
10-X3, KOTOpasi IMPOKO pacnpoCTpaHEHa, MPUCYTCTBYET B NEYEHH, MOKEITY-
JIOYHOM KeJle3€, CEKPETUPYETCS IEYEHBIO B KPOBb.

Omnpenenenne akTUBHOCTH XD B CHIBOPOTKE MPEICTABISIET HAUOOJBIIHIA
KJIMHUYECKUA MHTEpEeC JUIsl JAMArHOCTUKUA OTpaBieHUil ¢GochopopraHuyecKUMU
OTPABJISAIOIIMMH BELIECTBAMU M WHCEKTHUIIMJIaMM, a TakXKe Kak MokKa3areib Co-
CTOSTHUS O€NKOBO-CMHTeTHYecKor (PpyHkuuu nedeHu. OtpasieHus ¢ocdopopra-
HUYECKMMH BEIECTBAMH W HMHCEKTULUJAMU COMPOBOXKIAIOTCS BBIPAXKECHHBIM
CHUKEHUEM aKTUBHOCTU XD.

AKTUBHOCTh XD HamOoJiee Pe3KO CHUKACTCS MPHU THKEIBIX XPOHUUYECKHUX
3a00J1€BaHUsAX M€YEHU, OCOOCHHO MPU IIUPPO3€. 3HAUYUTEIHHOE CHUKEHUE aKTHB-
HOCTH XD HaOII0aeTcss MpHU PaclpOCTPAHEHHBIX OJACTOMATO3HBIX MOPAKEHUAX
neyeHu. B Ha9allbHBIX CTaAMSIX OOTYpPAIIMOHHOMN KENTYXH CHUKEHNE aKTUBHOCTH
XD BcTpeyaeTcs 0YEHb PEJIKO.

SpKuM MposIBIEHWEM CHIDKEHHSI OCIIKOBO-CHUHTETUYECKON (DYHKITMU Tiede-
HU y MAIMEHTOB C BUPYCHBIM T'€aTUTOM MPHU PAa3BUTUHU OCTPOU MEUEHOUYHON He-
JIOCTATOYHOCTH CIIYKUT PE3KOE CHUKEHUE AKTUBHOCTH XD, MPU 3TOM CTEIECHBb
CHUKEHUSI aKTUBHOCTH XD 00paTHO MPOIMOPIMOHANIbHA TSHKECTH TeUeHHs 3a00-
neBanus. Hanbosnee HU3KKE MOKa3aTeId OTMEUYAIOTCS Y MAIIMEHTOB 32 HECKOJIbKO
JHEN 10 pa3BUTHUS EYCHOYHOW KOoMbl. OTHAKO JJIMTENIbHBIN MEepUOo/] Mmodypacra-
na ceiBOpoTouHOM X3 (7—10 gHel) CHUXKAET €€ BO3MOXHOCTH B JUATHOCTHUKE
OCTpOIl MEUEHOYHOU HEIOCTATOYHOCTH.

[Ipu UM pe3koe majeHue aKTUBHOCTH XD OTMEYAETCs K KOHIY IMEpPBBIX
CYTOK 3a00JieBaHUsl U OOYCJIOBJIEHO IIIOKOM, KOTOPBII MPUBOAUT K TSHKEIIOMY TTO-
BPEK/ICHUIO TICYEHHU.

B nocnennee BpeMst nuccnenoBanue 3Toro (hepMeHTa MUpPOKO UCTIOIb3YETCs
JUISl KOHTPOJISL 32 TPUMEHEHUEM PEJIaKCAaHTOB B XUpyprudeckoi npaktuke. Kypa-
penomoOHbIe BEMIeCTBA (AUTHIIMH, CYKIIMHWIXOJIMH), TPUMEHSIEMbIE B XUPYPTUU
i pacciaabaeHus] MBI, 0OBIYHO OBICTPO pazpylIaroTcs. Tspkenbple MmociaencT-
BUSI NIPUMEHEHHUSI ATUX CPEACTB (IJIMTEIBHOE arHO0d, XOJIMHEPIHYECKUU IIOK)
BO3MOXHBI Kak MpU NPUOOPETEHHOM HejocTarke X (Yaile Mpu XPOHUYECKUX
3a00J1€BaHUSAX TICUEHH ), TAK U TIPU BPOKIECHHOM (PEpMEHTHOM Je(eKTe.

[Ipu HedpoTHUecKOM CHUHIpPOME HAOJIIONAETCS MOBBIIICEHUE AKTUBHOCTHU
X9. DT0 CBsA3aHO C YBEJIMYEHUEM CHUHTE3a allbOYMHUHOB NEYEHBIO U3-3a OBICTPOIl
NOTepU METKOAUCTIEPCHON (PpaKiru OETKOB C MOYOH.
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[ToBermierre XD HaOMIOAACTCS TAK)KE€ WHOTJA MPU OKUPEHUU U DKCCYyNa-
TUBHOMU »HTeponaTtuu. HeOosbI10e NOBbIlIEHHEe aKTUBHOCTH XD MHOT/Ia OTMeYa-
€TCs IIPU apTepUaIbHON TMIePTEH3UH, CaXapHOM 1uadeTe, AeNPEeCCUBHBIX HEBPO-
3aX, TPEBOre, MAHUAKAJIbHO-AEMPECCUBHOM IICUXO3€.

AJba-amuiaza B CHIBOPOTKE H MOYe.

Peghepenmmnvie genuuunvr akmuenocmu a-amunasvl: 6 colgopomke: 10—100
Eo/n; 6 moue — 30-640 Eo/n.

Haubonee OoraThl o-aMuia3oil MOMKETYJOYHAsT M CIIOHHBIE JKEJIe3bl.
[Ina3mMa KpoBU 4YEIOBEKA COAEPKHUT -aMUJIA3bl JIBYX THUIIOB: MMaHKPEATHYECKYIO
(Ptum), BeipabaTbiBacMyI0 MOHKENYTOUHOM JKEIe301, U CIIOHHYIO (S-THIT), TIPO-
OYLHPYEMYIO CIIFOHHBIMU JKEJI€3aMHU.

B ¢usnonornyeckux ycrnoBUSX amMuiaza ChHIBOPOTKH KPOBH COCTOUT Ha
40% w3 nankpeatuyeckoi amuiasbl U Ha 60% W3 CIIOHHON aMUJIAa3bl.

OmnpeneneHre akTUBHOCTH (--aMUJIa3bl UMEET BaXKHOE 3HAYEHUE B JTUATHO-
CTUKE 3a00JIeBaHUM TOMKETYIOYHOU kene3bl. [loBbIlIeHHME AKTHUBHOCTH -
amuia3bl B CBIBOPOTKE KPOBHU B 2 U O0Jiee pa3 JIOJDKHO PACIIEHUBATHCS KaK CUM-
NTOM MOPaXEHUS MOJKETYJOUHOM kene3bl. Hebounblas runepamuiiazeMust aeT
OCHOBaHME 3aM003PUTh MATOJOTHUIO MOIKETYI0YHOM JKeJe3bl, HO MOXKET UHOTAa
HaAO0JII0IaTHCS TPU 3a00JIEBAHUAX IPYTUX OPTaHOB.

C MouOM BbBIAEIAETCI B OCHOBHOM P-ammiiaza, 4To SIBJISIETCS OJHOU U3
npUYrH OOJbIIe MHPOPMATUBHOCTU O (YHKIIMOHAJIBHOM COCTOSIHUU TOKETy-
JIOYHOM JKeJIe3bl YPOAMMIIA3bl, YEM aMMJIa3bl CBIBOPOTKU KPOBU. 65% amunazHol
aKTUBHOCTH MOYH OOYCJIOBJIEHO MAHKPEATUYECKONW aMUIa30il. DTUM OOBICHIETCS
TO 00CTOSITENILCTBO, UTO MPHU OCTPOM MAHKPEATUTE UMEHHO OHA YBEIMYMBACTCS B
ceIBOpOTKE (110 89%) u ocoOeHHO B Moue (110 92%), 6e3 U3MEHEHUS MoKa3aTeyeu
aMusIa3bl CIIOHHBIX JKEJIe3.

[Ipu ocTpoMm nmaHkpeaTuTe aKTUBHOCTh aMujIa3bl KPOBU U MOYM YBEJIMYMBA-
erca B 10-30 pa3. T'unmepamumnazemusi HacTynaeT B Hadayie 3a0o0JieBaHUS
(yxe depe3 4—6 4), oCcTUTaeT MakcuMyma uepe3 12-24 4, 3aTeM OBICTPO CHHKa-
€TCSl U MPUXOJUT K HOpME Ha 2—6-i JeHb. YPOBEHb MOBBIIIEHUS] CHIBOPOTOYHOM
amMusIa3bl HE KOPPEIUPYET C TAKECThIO MaHKPEaTUTa.

AKTHUBHOCTh aMuJja3bl B MOYE (MCIOJIb3YyETCSl CYyTOUHAsi MOYa WUIIM pa3oBast
MOPIMsI MOYM) HAYMHAET MOBBIMIATHCS 4Yepe3 6—10 4 mocie ocTporo mpucTtyna
MaHKpeaTUTa U BO3BpallaeTcs K HopMe uepe3 3 cyT. B HEeKOTOphIX citydasx ypo-
BEHb aMUJIa3bl B MOY€ MMEET JBE BOJIHBI MOBBIIIEHUS B TeueHue 3 cyt. ['unepa-
MUJIa3ypusi MPU OCTPOM M OOOCTPEHUHU XPOHUYECKOTO MAaHKPEATHTa PETUCTPUPY-
erca y 50% mnanuenToB yepe3 8—12 4, y 25% — uepe3 12—-18 4, y 66,6% — uepes
18-24 4,y 75% — uepe3 24-36 4, y 100% — yepe3 3648 un'y 62,5% — yepes 48-
72 4. JluarHoctuyeckasi YyBCTBUTEIBHOCTb OMpPEACIICHUS aMUJIa3bl B CHIBOPOTKE
JUTSL OCTPOTO MaHKpeaTuTa cocTapisieT 95%, cneundguunocts — 88%.

OcTpble MaHKpeaTUThl MOTYT MPOTEKATh O€3 MOBBIIIEHUS! AKTUBHOCTH aMHU-
7a3bl (B YaCTHOCTH, MPHU MAHKPEOHEKpo3e). boiiee TouHyr0 MHPOpMALIUIO MOTY-
YaloT NpU UCCIEIOBAHUM aKTUBHOCTH aMUJIa3bl B CYTOYHOM oObeMe Mouu. Bax-
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HOC, a B pAAC CIIYH4acB U PCHIANOIICC 3HAYCHHUC AJIAA PACIlO3HABAHHA PCUHUANBH-
pytoield GopMbl OCTPOTO MAHKPEATUTA UMEET MOBTOPHOE TMOBBIIIIEHNE aKTHBHO-
CTH aMMJIa3dbl KPOBM WM MOYM BO BPCMA IOBTOPAIOIINUXCA PCHUIHNBOB 00J1eBOr0
CuHIpoMa. I[aHHBIﬁ IMPHU3HAK UMECT MCKIIOYUTCIbHO Ba)XHOC 3HAYCHUC JJIA pac-
MO3HABAHUS JIETKUX (POpM pelMIUBUPYIOIIETO OCTPOTo MaHkpeaTuta. [losTomy
ciaeayeTr cuic pas noJ4YCPKHYTh HCO6XOI[I/IMOCTB IMOBTOPHBIX I/ICCJIC,Z[OBaHI/Iﬁ aK-
THUBHOCTH O-aMHJIa3bl MOYHM Ha IPOTAKCHUHN IICPBLIX 2 CyT 3a00JIeBaHMUs. HpPI
Pa3INIHbIX Cl)OpMaX OCTpPOIro mnmaHkpeaTtuTa JUHAMHKA IMOBBIIICHUS O-aMWJIA3bl B
KPOBHM M MOYE€ HOCHUT Pa3IUYHBIM XapakTep. Tak, I OTEYHOro MaHKpeaTuTa Xa-
paKkTepHa KpAaTKOBPEMEHHas amuiazeMus Ha l-e-3-u CyTku 3a0oyeBaHUS; IS
IMaHKPCOHCKPO3a — BBICOKAA U IJIMTCIbHAA aMWJIa3CMUs UJIN, HaO60p0T, KpaTKoO-
BpEMEHHasl runepaMusaazeMus Ha 3-il CyTKu 3a00JIeBaHus.

Briasnenue TUIncpaMnuIa3cMu 1 ruicpamMuiiasypmumn ABJSICTCA BA’)KHBIM, HO
HE CHCHI/I(I)I/I‘{HLIM MapKepOM OCTpPOIro IaHKp€aTuTa; KpoMe€ TOro, IOBBIMICHUEC €C
AKTUBHOCTH MOET OBbITh KpaTKOBpeMeHHbIM. Jljisi GonbIeil nHGOPMATUBHOCTH
IMMOJIYUYCHHBIX PE3YJIbTATOB UCCICAOBAHHA ITOJIC3HO COUCTATh OIIPEACICHUC aKTHB-
HOCTH aMHJIa3bl KPOBH M MOYHM C IapalJICIbHBIM OIPEACICHUCM KOHLCHTpAIUU
Kp€aTUHNHA B MOY€ U CBIBOPOTKC KPOBH. Ha ocHoBanuu »tux JAaHHBIX PACCUNTHI-
BAaCTCA MHACKC aMHJIa30-KPCATUHHUHOBOI'O KIIMPEHCA 110 q)OpMyJIC:

AM % KpC

KpM x AC x 100,

rae AM — ammiiaza moun; AC — amuiasa celBOpoTkd; KpM — KkpeatnHuH B
Moue; KpC — kpeaTUHUH B CBIBOPOTKE.

B HOpMe amMmI1a30-KpEeaTHHUHOBBIN MHJIEKC HE BbILIE 3, MPEBBILIEHUE CUU-
TaeTcs NMpU3HAKOM nNaHkpeatuTa. [Ipm ocTpoM maHKpeaTuTe ypoOBEHb aMuUiIa3bl
CBIBOPOTKH M MOKAa3aTellb aMUIIa30-KPEaTUHUHOBOTO KJIMPEHCa OOBIYHO MOBBILIE-
HbI 32 CUET I10JIaBJICHUS I0YEYHOI0 MEXaHW3Ma KaHAJIbLEBOW peabcopOuuu aMu-
na3bl. [Ipu 3a0051€BaHUAX, IPOTEKAOLIUX 11O MAaCKOM MaHKpeaTuTa, CoAepKaHue
amuiasbl CBIBOPOTKM MOJKET YBEJIHMYMBATBCS, HO IIOKa3arelb aMUia3o-
KPEaTUHUHOBOTO KJIIMPEHCA OCTAETCS HOPMAIBHBIM, TAK KAK OTCYTCTBYET KaHallb-
1eBbli aedexT. s 3Toro uccieaoBanys OYeHb BaXKHO MPOBOJUTH B3SITUE KPOBU
¥ MOYH B OJIHO U TO K€ BpEMH.

[Ipy XpOHUYECKOM MMAHKPEATUTE AKTUBHOCTh AMHJIa3bl B KPOBH U MOYE T10-
Boimaercs (y 10-88 u y 21-70% manneHToB COOTBETCTBEHHO) B MEpUOA 000CT-
pEHUs MPOLECCA U NPU BOZHUKHOBEHUH MPENSATCTBUNA K OTTOKY MAHKPEATUYECKO-
ro coKa (BocHaJIeHHE, OTEK FOJIOBKHU MOJKETYI0UHOM kene3bl u CJlaBnenue npo-
TOKOB, pyOILIOBBII CTEHO3 COCOYKa IBEHAALATUIIEPCTHOM KHUIIKA U 1p.). llpum
CKJIEpOTHUYECKON (hopMe MaHKpeaTHTa TUIepaMUiIa3eMusl ONMPEACIeTCS TaKkKe
CTENEHbIO HAPYIIEHUS MPOXOJUMOCTH MPOTOKOB M (PYHKIIMOHAIBHON CIOCOOHO-
CTbIO OCTaBLIEHCS yacTH kenesbl. [Ipn XpoHMUECKHX MaHKpeaTuTax ¢ (puoOpos3-
HbIMA M3MEHEHUSIMU IO/KEIYJOUHOU Kelle3bl 000CTPEHUs, HEPEAKO BbIPAXKEH-
HbI€ ¥ PaCIpPOCTPaHEHHBIE, COIIPOBOXKAAIOTCS CPABHUTEIBHO HEOOJBIIUM MOIbE-
MOM aKTHBHOCTHM aMuiasbl. BenencTBue HapyieHUs (pyHKIMOHAIBHOR CIIOCO0-
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HOCTH NOKETYJNOYHOW NOMKETYIOYHOU >KEJIE3bl THIEPAMUIIIA3EMUS HEPEIKO
MOET OTCYTCTBOBAThH MPH OCTPOM THOMHOM IMaHKpeaTuTe (IIpU OOIIUPHBIX «TO-
TAJIBHBIX» HEKPO3aX MOMKETYT0UHOM JKEJE3bl).

[Ipu pake MomKeNyIOUYHON KeEIe3bl YPOBEHb aMUJIa3bl B KPOBU M MOYE B
OJHUX CIIy4yasX MOBBIIIAETCS; B IPYTUX K€ CIydasiX MOKET OCTaBaThCsl HOpMaJlb-
HBIM M JIaK€ TTOHMKAThCS.

OrueHka pe3ysIbTaTOB MCCIIEAOBAHMUS AKTUBHOCTH aMUJjIa3bl B KPOBU U MOYE
3aTpyaHEHA TeM, 4TO ()EPMEHT COJCPKUTCS B CIIOHHBIX JKEJIe3aX, TOJICTON KHIII-
K€, CKEJIETHBIX MBIIIIAX, TMOYKaX, JICTKUX, SIMYHUKAX, MAaTOYHBIX TPyOax, mpe-
cTaTenbHOU kene3e. [loaToMy ypoBEHB aMmiia3bl MOXKET OBITh TOBBIINIEH TPH
MHOTHX 3a00JIEBaHMSIX, UMEIONTUX CXOTHYIO KapTHUHY C OCTPHIM MaHKPEATUTOM:
OCTPOM amNmEeHANITNTE, IEPUTOHUTE, TIEp(POPATUBHOMN S3BE JKEIyAKa U JABEHAIIA-
TUTIEPCTHOW KUIIIKHU, KUIIIEYHON HEMPOXOIUMOCTH, XOJEIUCTUTE, TPOMOO3€e OpbI-
KEEUHBIX COCYJIOB, a TaKXe MpH (PeoxpoMoIuToMe, TMadeTHYeCKOM allu103€, 1Mo-
cJe omepauuii Mo MOBOJY MOPOKOB CEpAlla, MOCIE PE3CKUMM MEYEHU, Mpruema
OOJIBIIIUX /103 ATaHOJA, YIMOTPEOJICHUS MpernapaToB OMNUs, CyJb(paHUIAMHJIOB,
MopdHrHA, THA30BbIX TUYPETUKOB, MEPOPATbHBIX KOHTpalenTuBoB. [loBhIlIeHNE
aMUJIa3HOW aKTUBHOCTH TIPHU ATUX 3a00JIEBaHUSIX OO0YCJIIOBIICHO Pa3HBIMHU MPUYH-
HAaMH U HOCHUT B OOJIBIITMHCTBE CJIy4aeB peaKTUBHBIN XapakTtep. BeaeacTeue 3Ha-
YUTEJIbHBIX 3alacoB aMMJIa3bl B allMHAPHBIX KIJIETKax Jr000e HapylleHHue uX Iie-
JIOCTHOCTHU WJIM MaJIeHIlee 3aTPyJHEHUE OTTOKA CEKPETa MOJKEITYJOYHOU Kelle-
3B MOYKET MMPUBECTH K 3HAYNTEIIPHOMY TIOTIATAHUIO aMUJIa3bl B KPOBh. Y OOJBHBIX
MEPUTOHUTOM YBEITUYCHUE aMUJIA3HOW aKTMBHOCTH MOXKET HaOIIOMaThcs B pe-
3yJbTaTe pa3BUTHS O0Opasylmmx ammwiazy Oaktepuii. OOBIYHO aKTHBHOCTH
O-aMIJIa3bl IPU TIEPEUNCIICHHBIX 3a00JI€BaHUSIX TIOBBIIIAETCS B KPOBU B 3—5 pas.

CHIWKEHHE aKTUBHOCTHU O-aMUJIa3bl B KPOBU MOXKET OBITH OOHAPYKEHO MPHU
TUPEOTOKCHUKO3€e, UM, HEKpO3€ MOMKETYAOUHON KEIE3BI.

IlankpeaTuyeckas o-amuiasa.

Pegepenmnvie 6enuuunvl axmueHocmu nAHKpeamuyeckou O-aMUiA3bl:
coigopomka: 30-55% om obwen amunazel 6 cvigopomre (8 cpeoHem 43%)
unu 13-53 Eo/n; moua: 60-70% om obwen amunazvl 8 moue (6 cpeonem 65%).

OcHoOBHas IIEHHOCTh OmpeJieNieHus: P-Tuna o-amusia3bl 3aKII0YaeTCs B TOM,
YTO yBEIMYCHHE €€ aKTUBHOCTH BBICOKOCTICTIM(UYHO I 3a007I€BaHUN TIOKE-
Tyao4YHOM xene3bl. [laHkpeaTnyeckas o-amuiasa MOBBIIAETCS MPU OCTPOM TaH-
KpeaTtuTe. AKTUBHOCTh OOIIEH amMiia3sl B 3TOM CIy4ae MOBBINICHA 3a CUET IaH-
KpeaTnuecko (ppakuuu. /lnarnocTruueckas 4yBCTBUTEIBHOCTh TAHKPEATHUECKOM
dbpakuuu amMuiasbl B CHIBOPOTKE KPOBHU JJISI OCTPOTO MAaHKpPEaTHUTa COCTABIISICT
92%, cnetupuaHOCTb — 85%.

Onpenenenre akTUBHOCTY MaHKpeaTHUECKOW (pakiuu aMuia3bl 0COOEHHO
BAXXHO NPHU XPOHUYECKOM NMaHKPEATUTE y MAIMEHTOB C HOPMAJIbHBIM YPOBHEM
oO1elt amuiiaspl. Y NAlMEHTOB C XPOHUYECKUM MaHKPEATUTOM MaHKpeaThuyecKast
amuiaza coctaBisieT 75-80% o6mieit amunasbl KpoBU. [loBbIIeHHE MaHKpeaTH-
YECKOM aMuJjIa3bl yKa3bIBAET HA aTAKy XPOHUYECKOTO MAHKPEATUTA, a CHUKEHUE —
Ha 3K30KPUHHYIO HEJJOCTATOYHOCTH MOJ[KEITy0YHOM KeNe3bl IpU aTpopuu aru-
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HapHOM TKaHU U (pUOpPO3€e OpraHa y MalMeHToB, ATUTEIbHO CTPAAAIOIINX JAHHBIM
3a00JIEBaHUEM.

AKTUBHOCTh MaHKPEATUYECKOMN 0-aMHJIA3bl IOMUMO THArHOCTHKU OCTPOTO
[aHKpeaTUTa ONpPENEISIOT TaK)Ke MOCIe ONepalluy Ha OpraHax OprOIIHOM MoJoc-
THU C LIEJIBIO PAHHEN JUAarHOCTUKH PAa3BUTHS OCIIOKHEHHSI — MOCIEONEPALUOHHOTO
naHkpearuta. llankpeatnyeckas o-aMuia3a B MOYE IOBBIIIAETCA IIPU OCTPOM
[aHKpeaTuTe, MPUYEM COCTABJISIET OCHOBHYIO 4acTh OOLIEH amuiasbl, Tak Kak
BBIBOJIUTCSI C MOYOU JIy4Ille, YeM CITIOHHAs (PpaKIusl.

AKTHBHOCTbH MaHKpEATHYECKOW (paKIMy aMuias3bl, B OTJIUYHE OT OOIIEH,
HE TOBBILIACTCS MPU MAPOTUTE, TMA0ETHUECKOM KETOAIN/103€, PaKe JIETKOT0, OCT-
PBIX THHEKOJIOTUYECKUX 3a00JeBaHusX. BMecTe ¢ TeM, TeCT MOXKET OBbITh JIOKHO-
MOJIOKUTEIBHBIM IIPU JPYTUX HEMAHKPEaTHIECKUX 3a00JIeBaAHUAX.

Jlumas3a.

Pegepenmnvie senuuunvt akmugnocmu aunasvl 6 cvigopomre.: 0—190 Eo/xn.
Omnpenenenre aKTUBHOCTH JIMIA3bl B KPOBH CIIY>KUT Hanbosee HHHOPMATUBHBIM
KPUTEPUEM JIMarHOCTHKU OCTPOTO MaHKpeaTuTa. B oTnuume oT o-amuiasbl, ak-
TUBHOCTb  JIMMa3bl HE  MOBBIIAETCS MpU  NAPOTUTE, BHEMATOUYHOMU
O0epemeHHoCTH, annenauuTe. CoaepkaHue JUna3bl yBEJIMUUBACTCS U CHIDKACTCS
napajiyieIbHO MOBBIIICHUIO U CHUYKEHUIO aKTUBHOCTH aMHJIa3bl, HO HOpMalln3a-
Ul €€ YpOBHS MPOUCXOAUT MO3KE HOpMalu3anuu amuiasbl. HOrga ypoBEeHb
JIUIa3bl B KPOBU MOBBIIIAETCS PAHbIIIE, YEM YBEIUYUBACTCS aKTUBHOCTH aMMJIa-
3bl, U OCTA€TCS MOBBIIICHHBIM JITTUTEILHOE BPEMSI.

IIpu ocTpoM maHKpeaTuTe aKTUBHOCTH JIMMA3bl B KPOBU YBEIUYUBAETCS B
TEUEHHE HECKOJBKUX YaCOB MOCJE OCTPOTO MPHUCTYIA, JOCTUTrash MaKCUMyMa 4e-
pe3 12-24 4 (yBenuuuBaetcs a0 200 pa3), U OCTaeTcs MOBBILICHHOW B TEYEHUE
10-12 nnueii. IIporno3 3abosieBaHus MJI0XOH, €CJIU YPOBEHbB JIMMA3bl B KPOBH TO-
BbImaercst B 10 u 6osee pa3 v HE CHMXKAETCS 10 3-KpaTHOTO MPEBBIIICHUS HOPMBI
B T€UEHUE OMKAUIINX HECKONbKUX AHEH. JMarHocTuueckass 4yBCTBUTEIHHOCTD
JUNa3bl B CBIBOPOTKE KPOBU JJII OCTPOIO MaHKpeaTuta coctaiseT 86%, cnenu-
¢uyHoCTh — 99%. ONHOBPEMEHHOE OMpEETICHUE YPOBHS O-aMuja3bl (KPOBb U
MOYa) U JIUMAa3bl — OCHOBA AMArHOCTUKH OCTPOro naHkpearuta. [loBelenue o0o-
UX WK OJHOTO W3 (PepMEHTOB BBIABISIETCS Y 98% OONBHBIX C OCTPHIM MaHKpea-
TUTOM. [IpH 3-KpaTHOM MOBBIIIIEHUU AKTUBHOCTH JIMMA3bl B CLIBOPOTKE KPOBU JIU-
arHOCTUYECKasi YyBCTBUTEIBHOCTh TECTA B OTHOILIEHUH OCTPOrO MaHKPEaTUTa Co-
ctaBisieT 100%, cnenuduanocts — 99%, B TO BpeMs Kak aHAJOTUYHBIC U3MEHE-
HUS aKTHBHOCTH aMWJIa3bl UMEIOT YYBCTBUTEIBHOCTH 72%, CIEU(PUIHOCTD —
99%.

AKTUBHOCTH JIMIIa3bl CBIBOPOTKH KPOBHM 00JIaJIa€T BHICOKOW YYBCTBUTEIb-
HOCTBIO B OTHOUIEHUHU JMATHOCTUKUA OCTPOTO AJIKOTOJBHOTO MAaHKpeaTHTa, B TO
BpeMsl Kak JUIsl MAlMEHTOB C 3aKyNMOPKOW KEITYEBBIBOISIIMX IyTeH, OOJBIIOrO
IYOJEHAIBHOTO COCOYKAa U TMAHKPEATHYECKUX MPOTOKOB XapaKTEPEH BBICOKHIA
ypOBEHb aMuiia3bl. B CBA3M C 3TUM i YCTAaHOBJICHHS] 3THUOJOTHMU OCTPOTrO
naKpeaTuTa MHOT/A OMNPENEsSIOT JIMAa30-aMUIa30Bbld KOA(PGUIIMEHT: OTHOIIE-
HUE aKTUBHOCTH JIMIIa3bl K aKTUBHOCTH aMUJIa3bl B CHIBOPOTKE KpoBU. BennunnHa
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JUMna30-aMuaa3oBoro Kodgduimenta Boime 2,0 MO3BONSET TUATHOCTUPOBATH
OCTpPBIN AJIKOTOJIbHBIN MMAHKPEATUT (4yBCTBUTEIBHOCTh — 91 %, cnenupuIHOCTh —
76%). ToabKO y MAlMEHTOB C OCTPBIM AJKOTOJIbHBIM MMAHKPEAaTUTOM Ko3(pduuu-
€HT MOXET OBITH BhILIE 5,0.

IIoBbIlIEHNE AKTUBHOCTH JIMIA3bl B KPOBU MOYKET MMETh MECTO IPHU HH-
(dapKTe KUIIKH, IEPUTOHUTE, )KETYHON KoauKe. OTMEUEHO MOBBIILIEHUE aKTUBHO-
CTH JIMIAa3bl B KPOBU IIPU Pa3pyLICHUM XKUPOBOM TKAaHU — KOCTHBIX IIEPEIIOMax,
PAaHEHMSAX MATKHUX TKaHEH, IOCJIE ONEPALM, IIPA PAKE MOJIOYHOM JKEJE3bI.

Kpearunkuna3za (KK) o6mas.

Peghepenmmnvie senuuunvt akmusnocmu oowei KK 6 coleopomxe: myxrcuu-
Hbl — 39-308 Eo/n, sicenuwjunvt —26—192 Eo/n.

Haubonbiiee 1uarHocTHYECKOe 3HAaU€HUE UMEIOT CIeayone n3odepmeH-
el KK: KK-MM (mbimieunsiit), KK-MB (cepaeunsiit), KK-BB (Mo3rosoii). Ilo-
BbllieHre akTUBHOCTH KK B chIBOpOTKE KpoBM HaOmrOJaeTcsi U3-3a Bbixona ¢ep-
MEHTA U3 KJIETOK MPU UX MMOBPEKICHUH.

Onpenenenne aktuBHOCTH KK HCnonb3yroT 15 BBISIBIICHHS © MOHUTOPHUH-
ra HUTOJIUTHYECKOTO CHHApPOMA MpU 3a00JIeBaHUAX MHOKAp/Aa U CKEJIETHOU Myc-
kynarypsl. [Ipu UM noctymnenune KK u3 cepieuHoi MbIIIIBI B CBIBOPOTKY OIIE-
pexaeT apyrue QpepMeHTbl, odToMy onpenenenue aktuBHocT KK mmpoko uc-
MOJIB30BAIOCH 11l paHHerd auarHoctnkun M. Yeenumuenne aktuBHOocTH KK Ha-
x0IAT Yy 95 — 99% naumentoB ¢ UM. KK noBeiaercs yxe uepe3 2—4 4 nocie
OCTPOTO MpHUCTyNa, JOCTHrasg MakcuMyma depe3 24-36 4, W NpeBbIIAET HOP-
MalibHble BeMuuHbL B 5—20 pa3. Cieayetr noauepkHyTh, uTo ypoBeHb KK cpas-
HUTEJNBHO OBICTPO BO3Bpalaercs Kk HopMme (Ha 3-ii—6-i nenp). [loaTtomy B cimyua-
ax, kornaa omnpeneneHre KK He Obl1o BHINOTHEHO B 3TOT MEPUOJ MOCE Pa3BUTHUS
uH(papKTa, TPYJAHO PACCUUTHIBATH HAa MOMOIIL JAHHOTO MOKA3aTesl B IUArHOCTH-
ke. B To xe Bpemst uMeHHO ObicTpoTa AuHamuku KK nenaer onpezaenenue 3Toro
(dbepMeHTa 0COOEHHO IIEHHBIM JJIsl PACIIO3HABAHMS IOBTOPHBIX UH(PAPKTOB, KOTO-
phi€, HE J1aBasi YETKUX JIEKTPOKapANOrpaduyECKUX U3MEHEHHI, MOTYT BBI3bIBATh
NOBTOPHBIN noabeM akTUBHOCTU KK (1171 BBIABIEHUSI UX PEKOMEHAYETCS MPOBE-
JI€HE TIOBTOPHBIX PEryJIApHbIX Hccienoanuil). Mccnenoanne aktuBHoctn KK
CYLIECTBEHHO BaKHO NPHU aTUIIUYHOM TeueHUH MIM M OTCYTCTBUM XapaKTEpHBIX
AIIEKTPOKAPAUOTpadUIECKIX U3MEHEHH, YTO MOKET HaOII0AAThCs IPU HATUYUHU
omokazapl myuka ['uca, apuTMusX, ocae Tepanuy AUTUTAIMCOM U B TeX CIydasx,
Korja y 00JpHOTO yKe OblT HH(pApPKT.

N3menenue akTuBHOCTH (pepmenTOB ipu octpom MM.

®DepMeHT HauaJjio yBesqn- | Makcumym yBe- | Bo3Bpaienue KparHocTh
YeHUS AKTUB- | JUYCHHUS AKTUB- K HOpMe, YBeJMYeHUs,
HOCTH, YaChl 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-ppakyuu KK 6 cvieopomie co-
cmasasiom 6% om ooweti akmusrocmu KK unu 0-25 Eo/n.

IToBeimenne aktuBHOCTU KK-MB 605iee cnenuduyno miss UM. Tlpu UM
KK-MB cocrasnsier 6onee 6% o6mieit KK, yBenudenue HaOmogaeTcs yxxe mocie
OCTpOTO MPHUCTYIa, MAKCUMYM JoCTUTaeTca yepe3 12-24 4, Ha 3-i CyTKH aKTHUB-
HocTh KK-MB Bo3Bpamiaercss kK HOpMalabHbIM 3HAUYEHHUSM IIPU HEOCIOKHEHHOM
teuennu VIM. [Ipu pacuupenun 30ub1 nHpapkTa aktTuBHOCTh KK-MB noBbimena
JIOJIBIIIE, YTO TO3BOJIIET TUATHOCTUPOBATH MH(GAPKT MPOJOHTUPOBAHHOTO M pe-
uuauBupyoniero reueHusa. Makcumym aktuBHoctd KK-MB wacto gocturaercs
panbiie Makcumyma aktuBHoctu oOmet KK. Bennunna moseimennst KK n KK-
MB coOTBETCTBYET BEJIMUYMHE NMOPAXKEHHOM 30HBI MUOKapaa. Ecinu B nepBble ya-
cel UM GonpHOMY Hayaiau MPOBOJUTH TPOMOOIHTHYECKYIO TEpAIrIo, TO MUK aK-
tuBHOCTH KK 1 KK-MB MoXeT nosiBUTECSI paHblie, 4eM 0OBIYHO, YTO OOBSICHS-
€TCsl BbIMbIBaHUEM (epMEHTa U3 MOPAKEHHOM 30HBI (pe3ynbTar penepdy3uud —
BOCCTaHOBJICHHSI MPOXOAUMOCTH TPOMOUPOBAHHOW KOpOHApHOM apTepuu). AK-
tuBHOCTHE KK-MB 1nipu UM komne6nercs ot 6 10 25%.

Paznuunbie onmyxosm MoryT npoayuupoBaTe KK-MB, Ha 10510 KOTOpOit
npuxoautcst 10 60% u 6onee odbmert aktuBHocTH KK. B atoii cBssu, ecnu KK-
MB coctasnset 6omnee 25% o6mieit KK, HeoOxoaumo n1yMarth 0 3J10Ka4eCTBEHHOM
HOBOOOpa30BaHWM KAaK TPUYMHE TIOBBINICHWS  aKTUBHOCTH  (epMEHTA.
[IpucyrctBue B kpoBu BB-¢pakuum moxxker cumynupoBath yBennueHue MB-
bpaxiuy, BILUIOTH 10 MpeBbleHus ypoBHI MB-dpakiuu naa odmeit KK. KKBB
MOSIBIISIETCS TIPU HApYIICHUU FeMaTOdHIepaInyecKkoro 6aprepa (mocie onepanuit
HA MO3re Wid Tpu TpaBMe Mo3ra). BB-¢dpakuusa Takke BO3HHKAeT Mpu
CEPBHE3HBIX MOBPEKICHUSIX KUIIEYHUKA U OCII€ POJIOB (IMIPU KECAPEBOM CEUCHUH).

[loBbimenne gpaxuuun KK-MB B oTnenbHbIX ciiydasix HabOltonaercs Mnpu
MHUOKapAUTaX U MHUOKAPAUOAUCTPODUIX pa3aIUYHOro TedeHus: (Haubojee 4acrto
npu Muoauctpobuu [romena), onHako KK-MB cocrabisier menee 3% oO1eit
KK. Ilpu octpom mmokapaute KK u KK-MB Moryt ObITh HOpMaJIbHBIMH WJTU
CUJIHO YBEJIMYEHHBIMU, MOXOKUMHU Ha MM, B 3aBUCMMOCTH OT XapakTepa Io-
BPEXKIEHUSI MUOKapAa.

[ToBpexkieHHE CKEIETHOW MYCKYJaTypbl COMNPOBOXKAAETCS 3HAYUTEIbHBIM
yBenuaenrneM MM-dpaknuu, KoTopas MOXET CHUMYJIUPOBaTh IMOBBIMICHUE
MBdpakuuu. [Ipu pabaomuonuse quarHoCTHYECKas YyBCTBUTEILHOCTh UCCIIENO-
Banus aktuBHOCTH KK (moBbimaeTcs B 5 pa3 u 6oinee) Boimre, yem ACT u JIJIT.

3a0os1eBaHNs U COCTOSIHUSA, COMPOBOKAAIONIUECS MOBbINIEHNEM YPOBHS
aktuBHocTH KK 1 KK-MB.

1. Du3uyeckuii cmpecc u mpagmovl MoblULY:

® yBEJIMYEHUE MBIIIIEYHON MacChl B pe3yibTaTe GU3HMUECKUX YIIPAKHEHUH;

® (hu3myecKuil cTpecc (meperpyska);

® XUPYpPruyecKue BMENIaTeNbCTBA, MPsIMasi TPaBMa, BHYTPUMBbIILICYHbBIE UHb-
EKLIHH;
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® OCTpPBINA TICUX03, OCTPOE MOBPEKICHNE MO3ra, KOMa (HEKPO3 MBIIII] TPH
MIPOJIEHKHSIX);

® Cria3Mbl (SMHUIIETICHS, TETAHYC), POJBI;

® CIJIbHBIE 03KOT'H; TTOPAKEHUS DIEKTPUUECKUM TOKOM.

2. Jecenepamuenuie u gocnanumenpbHvlie NOGPEHCOCHUA:

® MbIIIeYHast AUCTpOdus;

® MUO3UT (KOJJIAar€HO3bl, BUPYCHbIE HH(DEKIIUU, TPUXEHETE3);

® MUOKAP/IMT.

3. Tokcuueckue nopajxcenus Moluiy:

® OCTpOE AJIKOT'0JILHOE OTpaBJIEHUE, Oelast ropsAyKa;

® 5K30re€HHasi MHTOKCUKAaIMs (OpoMubl, 6apOUTYypaThl, yTapHbIil ras);

® TCTAHMUS;

® MeMKaMeHTHI (KJ1ohuopat, OpOHXOIUTHKHN);

® TOKCUYECKUH pabaoMuonu3 (reporH, aMmpeTaMuHbl);

® 37J0KaYeCTBEHHAsl TUTIEPTEPMHUS.

4.  Memabonuueckue nopaxcenus Moliiy:

® TUIIOTUPEO3;

® MeTa0OJIMYECKUM padaoMuoIN3 (TUMOKaIueMusl, rurodocdareMusi, TUTIe-
POCMOJIAPHBIE COCTOSTHHUS);

® MJIMKOreHo3 (tum V).

5. T'unoxcuueckue nopajicenus mvlidy: wokK, nepugepuyeckan Imoo-
s, 2UNOMEPMUSL.

Ouenp Bbicokas akTMBHOCTh KK wacTo HabmrogaeTcs mpu cna3max, TMIOK-
CHHU CKEJIETHBIX MBIIIL], BEI3BAHHOM IIOKOM, TOKCHUYECKUM IOBPEKICHUEM U OYEHD
pPEKO TeHEeTUYECKUMU HapyIIEHUsIMU MeTaboIM3Ma IIIMKOTeHa WK JTUIHIO0B.

Kucaas ¢gocdarasa.

Peghepenmmuvie senuuunvr akmuenocmu Kuciou gocghamasvl 6 cvigopomre:
0-6 Eo/n.

Y My’>XUWH TOJIOBHHY COJIEpIKAIIEHCS B CBIBOPOTKE KHUCION (hocdaTa3bl BbI-
pabaTbIBaeT mpeacTarenbHas JKeie3a, OCTAIBHYI0 YacTh — IMEYeHb W pa3pyllaro-
HIMeCss TPOMOOIIUTHI U DPUTPOIIUTHL. Y KEHIIMH (pepMEHT BhIpabaThIBacTCs Tede-
HBIO, SPUTPOIIUTAMHU B TPOMOOIIMTAMHU.

Omnpenenenue akTUBHOCTU KUCIOW (ocdara3bl B KIMHUYECKOW MPAKTHKE
IPOBOAMUTCA NIl JUATHOCTHKHU pakKa MpeICTaTeNbHOM Kele3bl. AKTUBHOCTh KH-
cinoit ocarasbl MOBBIIACTCS MPH PaKe MPEACTATEIbHON JKeJe3bl JalIeKO He BCe-
raa: Toibko y 20-25% nanueHToB 6e3 metacta3oB Uy 60% OONbHBIX C MeTacTa-
3amu. CTerneHb MOBBIIICHUSI aKTHBHOCTH KUCIOW (ocdaTazbl 0COOCHHO BEIUKA Y
NAIMeHTOB NpPHU HAJIMYMU KOCTHBIX METacTa30B paka MpeICTaTeNIbHOM >KeJe3bl.
Omnpenenenre akTUBHOCTH KHCION Qocdara3sl MOKeT OBbITh HCIONIb30BAHO
s auddepeHnrnaIbHOR TUarHOCTUKA METacTa30B paka MPeICTaTeIbHOMN JKeIe3bl
B KOCTH M 3a00JIeBaHNI KOCTHOM TKaHH, B YaCTHOCTHU OCTEOIUCTPOUHi, IPU KOTO-
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pBIX 0OBIYHO MOBBIIIIEHA aKTUBHOCTH I[P, B TO Bpems Kak mpu Meracrazax paka
MPEACTaTeNbHOMN Keje3bl B KOCTHU MOBBIIIAETCS aKTUBHOCTh B KPOBH KakK IIEJI0Y-
HOM, Tak 1 Kucjoi docdarassbl.

Crnenyetr uMeTh B BUJY, YTO MacCaxk MpeJICTaTEIbHON Keje3bl, KaTeTepusa-
1A, [UCTOCKOIMS, PEKTaJIbHbIE MCCIEJIOBAHMS IMOBBIIIAIOT AKTUBHOCTH KHUCIIOU
dbocdarasbl, T03TOMY KPOBb Ha MCCIEIOBaHUS HaI0 OpaTh HE paHbIIEe YeM Yepe3
48 4 mocJe nepeyrcIeHHbIX NPOLEAYP.

[ToBbITIIEHNE aKTUBHOCTH KUCIION (ocdaTazbl MOKET UMETh MECTO TIPH TI0-
BBIIIEHHOM Da3pyLIeHUH TPOMOOIUTOB (TPOOOIMTONEHUSI, TPOMOOIMOOIUN U
Tp.), TEMOJIMTUYECKON 00JIe3HH, TIporpeccupytomiei 6onesnu I[lemxera, metacTa-
TUYECKUX TOPAKEHUIX KOCTEH, MUEIIOMHOMN OoJe3Hu (He Bceraa), Oone3nu [ omre
u Humana-IIuka, uepe3 1-2 nHs nocie onepanuu Ha MPeCTaTeNIbHON Kene3e Win
nocie OUOTICHH.

IIpocraTnueckas ¢ppaxkuus kucaou pocdarasbl.

Pegepenmnvie enuuunvl akmusnocmu npocmamuieckol pakyuu Kuciou
gocpamasvl 6 cvieopomre pasrul 0,05-2,6 Eo/x.

Omnpenenenue npocraruueckoil dpakiuu kucioi docdarazsl — Oosee crie-
nM(UUECKU TeCT NIl AMArHOCTUKH paka MpeCcTaTeNbHOM KeJe3bl, UeM OIpejie-
JeHue oOuiel akTUBHOCTU KHCIION ¢ocdaTasbl. [loBbillieHne ee aKTUBHOCTU Xa-
paKTEpHO AJIS paKa MpeCTaTeNIbHOM jKee3bl, 0COOEHHO ¢ MeTacTa3aMu, HabJo/a-
eTCsl Takke mpu WH(PAPKTE MPOCTATHI MOCIE KAaTETEPU3AIMMH MOYEBOTO IY3BIPS.
[Tpu 6one3nn [N'ome n Humana-ITuka moBeIIeHNs aKTUBHOCTH (pepMEHTA HE Ha-
Oro1aeTcs, eCii OTCYTCTBYET KHCTO3HOE M3MEHEHHE MPECTATEIHHOU JKEIIe3Bl.
[To cBOEil 4yBCTBUTENBHOCTH U CHECIU(PUIHOCTU JJIsi CKPUHUHTA pakKa IMpeacTa-
TEJTBHOW JKeJe3bl 00IIas u nmpocrarudeckas Gpaxiys KUciion gocdarasbl ycTyna-
10T MCCIIEIOBAaHUIO MpocTaTudeckoro crneuuduueckoro antureHa (IICA), mostomy
HE UCIOJIb3YIOTCS IUPOKO B KIIMHUYECKON ITPAKTHUKE.

CyOcTpaThl M IPOAYKTHI OMOXUMHUYECKUX PeaKIUil.

HUccaenoBanue nmoka3zaresjeil IMrMeHTHOT0 00OMeHaA.

B knmHMYEcKHX T1a00paTOpUAX MU3MEPSIOT KOHIEHTPAIIUIO OOIero u mpsi-
MOT0 OUIMpPYyOHHA, MO Pa3HUIIE PACCUUTHIBAIOT KOHIIEHTPAIIMIO HETIPSIMOTO OMITH-
py6buna. Ecnu oOummii OunupyOuH HE mpeBbIIIAeT peepeHTHBIX MPEAEToB, JT0-
MyCTUMO HE MPOBOJUTH U3MEPEHUE MPSIMOT0o OMINPyOHHA.

OO0umuit OnIMpyouH.

Pegepenmnvie senuuunvl cooepocanus obujeco ourupyouHa 8 cbl8OpomKe
1,7-21,0 mxmonw/x.

[Ipu runepOunupyouneMun 6oisiee 27-34 MKMOJIB/J pa3BUBACTCS CHUHAPOM
KenTyxu (Jerkas gopma — 10 85 MKMOJb/J, cpeaHeTsixkenas — 86-169 MkMomb/,
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Tsoxenas Gopma — cBbiie 170 MKMOIIB/1T), 00YCIOBIECHHBINM HAKOIIJICHHEM OUITHPY-
OMHa B TKaHSAX OPTaHU3Ma C MOSIBICHUEM JKEJITOM OKPACKU KOKU U KOHbIOHKTHUBBI.

ITO COCTOSTHME MOKeT ObITh CJIeJACTBHEM TPeX OCHOBHBIX Ipymnm 3a00-
JIeBaHMH:

®  (QOJIe3HEH, CBA3AHHBIX C MOBBIIIEHHBIM 00pa3oBaHUEM OunupyOuHa (B
00JbIlIEM KOJUYECTBE, YEM TO, KOTOPOE HOpMAalbHAs MEYEHb MOXKET SKCKPETUPO-
BaTh), IPU 3TOM II€UYEHb U KEITYHbIC MyTH OOBIYHO HE BOBJICYCHBI B MATOJOTHYE-
CKUH Tpolnecc; Hanbosiee yactoe 3a00JeBaHUE 3TOM TPYIIBI — T€MOJIUTUYECKAs
aHeMHsl, ISl KOTOPOIl XapaKTepHO YCHUJICHHOE pa3pyLIEHUE 3PUTPOIIUTOB;

e  (QoJsie3HEH, CBSI3aHHBIX C MOBPEXKICHUEM KIIETOK MEYSHH HIIN BPOXKJICH-
HbIMU (PEPMEHTONATUSIMM, a CIIEJOBATEIbHO, C HApyIIEHHMEM HX CIIOCOOHOCTH
KOHBIOTMPOBATh OMIMPYOHH (00JIE3HU TIEUEHH);

®  QoJsie3HEH, CBA3aHHBIX C HAPYLIEHUEM OTTOKA XKEJIYM (CIEA0BATENbHO,
CHIDKEHHUEM JKCKpelnH OWIMpyOMHa), BCICACTBUE 3aKYMOPKHU KEITUEBBIBOISAIINX
IPOTOKOB NeueHH (00JIE3HNU KETIEBBIBOSAIINX MYTEH).

B 3aBucuMocCTH OT TOTO, KaKoil TN OMJIMPYOMHA MPUCYTCTBYET B CHIBOPOT-
K€ KpPOBH — HEKOHBIOTMPOBAaHHBIM (HENPsAMOW) WJIA KOHBIOTUPOBAHHBIN
(mpsiMoit), TUNEpOUTUPYOHMHEMHSI KTacCU(DULIUPYETCs KaK HEKOHBIOTUPOBAaHHAS U
KOHBIOTMPOBaHHAsi COOTBETCTBEHHO. B KIIMHUYECKON MpaKTHKE HauboJee HINpo-
KO€ pacIpoCTpaHEHUE MOIYYWIO JIEICHHUE XKEJITYyX Ha FEMOJUTHYECKHUE, TapEHXH-
MaTO3HbIE U OOTypalMOHHBIE. ['eMOJIMTHYECKHE U MAPEHXUMATO3HbIE JKEIATYXH —
3TO HEKOHBIOITMPOBaHHAsI, a 0OTYpallMOHHbIE — KOHBIOTHPOBAHHAS TUIEPOMINPY-
OnHEeMUsl.

IIpu reMoIUTHYECKON KENTyXe THIEepOUIUPYOMHEMHUSI COUETAETCS C MOBBI-
IIEHHBIM BBIJICJICHUEM YPOOUJIMHOIE€HA C MOYOH U KaJoM, TaK Kak OH oOpa3yercs B
KUIIEYHUKE B OOJBIIOM KoyinyecTBe. KpoMe reMonuTUYecKux aHeMHil TeMOJu3
ycusieH nipu Bi2-nedunutHON aHemMuH, ManspuH, MAaCCUBHBIX KPOBOUBIIUSHUAX B
TKaHU, WH(ApKTE JETrKOro, MpH CHHAPOME Pa3MO3KEHUS MATKUX TKaHed (He-
KOHBIOTHpPOBaHHasi runepOunnpyounemus). Yactoit ¢GopmMoil reMoIuTHUEeCKON
KENTyXU U TUNEePOUTIUPYOUMHEMUN SIBISIETCA (PU3MOJIOTUYECKAs JKENTyXa Y HOBO-
poxIeHHBIX (BcTpeuaeTcs y 60% MitaJleHUEB B IEPBbIE HEJEIH KU3HU).

['eMOMUTUYECKUMU IO CBOEMY MPOUCXOKIECHUIO MOTYT OBITh KEITYXH, BBI-
3BaHHbIC JEWCTBHEM JIEKAPCTBEHHBIX CPEACTB, YCUIMBAIOLIUX pacnaja (reMoiu3)
SPUTPOLIUTOB (HAIIPUMEP, AlleTUIICAINLUIOBON KUCIOTHI, TETPALMKINHA U JP.).

[Tpu mapeHXMMAaTO3HOM KENTyXe HACTyNaeT NECTPYKLUs IenaToluTOB, Ha-
pyLIAETCs SIKCKpeLus MPsMOTo (KOHBIOTMPOBAHHOIO) OMIMpyOHHA B KEJIYHBIE Ka-
nwusipsl. [psiMoit OunupyOuH nomnajgaeT HEMOCPEACTBEHHO B KPOBb, IJI€ €ro CO-
JIep’KaHUE 3HAUUTENIBbHO YyBeauuuBaerca. KpoMe Toro, cHM»kaerTcsi crnocoOHOCTb
NEYCHOYHBIX KJIETOK CHHTE3UPOBATh OUIMPYOUH-TIIIOKYPOHH/IBI; BCIEACTBUE YETO
KOJIMYECTBO HEMpsIMOro OmnnpyOuHa Takke yBennuuBaeTcs. [loBbilieHne KOH-
HEHTPAllMd B KPOBU NPSIMOTro OMIUPYOMHA MPHUBOIUT K €r0 IMOSBJICHUIO B MOYE
BCJenCTBUE (pUmbTpanuu yepe3 MeMOpaHy MOuYeyHbIX KiIyOoukoB. Hempsmoit 6u-
AUpyOUH, HECMOTPSI HA YBEJIMYEHHE KOHIIEHTPAIMH B KPOBH, B MOYY HE MOCTYyIa-
et. IlopaxeHne remaronUTOB COMPOBOXKIAACTCS HAPYUICHHEM HX CIIOCOOHOCTH
pa3pyuiaTb BCOCABIIUICS M3 TOHKOTO KHUIIEYHHKA ME300MIMHOTEH (YypOOMIUHO-
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reH). [loBbIlIeHne copepxaHusl ypoOUITMHOTEHA B MOYE MOXKET HAOIIOAAThCS €IlIe
B JIO’KEJITYIIHBIN ITepuoa. B pasrap BUpyCHOro remarura BO3MOXXKHO CHHJKEHHE U
Jla)kKe UCUE3HOBEHUE YPOOMIMHOI€HA B MOYE. DTO 0OBIACHAETCSA TEM, UTO yBEJINYH-
BAOIIMKCS 3aCTOM KEJIUN B NIEYEHOYHBIX KJIETKAaX BEAECT K YMEHBIICHUIO BBIJEIIC-
HUsl OMIUpyOMHA U, CJIEOBATEIbHO, K YMEHBIIEHUIO 00pa30BaHUsl yPOOUIMHOIe-
Ha B JKETYEBBIBOASILUX NYTAX. B nanpHeimeM, korna GyHKIMs IEYEHOYHbIX KIle-
TOK HAUYMHAET BOCCTAHABJIMBATHCS, )KETUb BBIAENAETCSA B OOJIBIIOM KOJIUYECTBE, U
ypOOUIIMHOTEH CHOBA MOSBISAETCS B OOJIBIINX KOJIUYECTBAX, UTO B JAHHOW CHUTya-
[IUM PACLICHWBAETCS KaK OJarompusiTHBIA MPOTHOCTUYECKUH Mpu3HakK. CTepkoOu-
JMHOTEH MOMagaeT B OOJBIION KPyr KPOBOOOPAIIECHHUS U BBIACTSAETCS MOYKAMHU C
MOYOH B BHJIC YPOOWIHHA.

OCHOBHBIE TPUYHHBI TAPEHXUMATO3HBIX JKEIATYX — OCTPbIE U XPOHHUYECKHE
BUPYCHBIE TEMaTUThI, IUPPO3 NMEYEHH, TOKCUYECKHE BEIECTBA (XJI0pOoPOpM, YEThI-
PEXXJIOPUCTBIN YIIEpoA, alleTAMUHO(PEH), MACCUBHOE PACIIPOCTPAHEHNUE B IIEYECHU
PaKOBO OIyXOJIH, AJIbBEOJISIPHBIN 9XMHOKOKK U MHOXECTBEHHbIE a0CLECCHI Meue-
HU. IIpu BUpYCHBIX rematuTax CTENEeHb OWIMPYOMHEMUU KOPPEIUPYET C TshKe-
cThIO 3a0oisieBaHus. Tak, npu jerkoi ¢popMe TeUeHHUs BUPYCHOro remarura B co-
JepkaHue OunpyOUHa B CHIBOPOTKE KPOBU He BbIlIe 90 MKMOJIB/JI, IpU CpeHe-
Tspkenoi — B npeaenax 90—170 mxmons/n, npu Tskenon — cBbiiie 170 MKMOIB/JI.
ITpu pa3BUTHM NEYEHOUYHON KOMBI YPOBEHb OMJIMPYOMHA MOKET MOBBIILIATHCS 1O
300 MKMOJIB/1 U BBILIE.

K paznuunpiM Tunam runepOunupyOMHeMun (MapeHXUMaTO3Has JKEITyXa)
OTHOCSITCA TAaKK€ HEKOTOPBIE PEAKO BCTpedaromuecs cuaapomsl — KpurnepaHaii-
apa, XKuns6epa, Jlabuna-/[xoncona, Potopa.

[Ipu oOTypanmoHHOMN >XKeATyxe (KOHBbIOTHPOBAHHAS TUIIEPOUITUPYOHMHEMUS)
HapyIIaeTCs KEeTYeBbIBEICHUE, BCIEACTBUE 3aKYMOPKU OOIIETO KEITYHOTO MPOTO-
Ka KaMHEM HJIM OIYXOJIbIO, KaK OCJIOKHEHHE I'elaTUuTa, IPHU IIEPBUYHOM LUPPO3E
IIEYEHH, NIPU IIPUEME JIEKAPCTB, BBI3BIBAIOIIMX XosecTa3. Hapacranue nasieHus B
YKETYHBIX KalWUIAPax IPUBOJIUT K YBEIUYECHHUIO IPOHUIIAEMOCTH UJIM HAPYLIEHUIO
UX LEJOCTHOCTU U MONAJaHMI0 OwinpyOMHA B KpOBb. MexaHHMYecKas KenTyxa
0OBIYHO IPUBOJUT K HanOOJIEE BEICOKOMY YPOBHIO IIPSIMOTO (KOHBIOTMPOBAHHOTO)
OwnnpyOrMHa B KpOBHM, BelWYMHAa KoOToporo wuHorna pocruraer 800-1000
MKMOJIb/JI. B Kajle pe3ko CHMKaeTcs colepKaHue CTepKOOMIMHOIeHA, ToJIHas 00-
Typauus >KETYHOrO0 MPOTOKA COMPOBOXKAAETCS MOJHBIM OTCYTCTBUEM IKEITYHBIX
NUTMEHTOB B Kayie. Eciiu KOHIIEHTpalus KOHBIOTHPOBAHHOTO (MIPSMOT0) OMIHpPY-
OuHa npeBbiaeT noyeunblit mopor (13—-30 MkMoIB/11), TO OUIMPYOUH BBIAEIAETCS
C MOYOM.

B knuHu4eckol mpakTHKE OmpeneieHne OMIMpyOuHa B CHIBOPOTKE KPOBU
IPUMEHSETCS JUIsl pELIEHUS CIEAYIOINX 3a]a4:

®  OIpeleTeHHE YBEIMUEHHOIO COJAEpKaHUs OUIMpYyOHHA B KPOBU B TEX

ClIyy4asx,
KOI'JIa P OCMOTPE OOJIBHOTO XKEJITyXa HE BBISABIISAETCS WM HAJIMYUE €€ BbI3bIBACT
comHeHue. JKenTymHas OKpacka KOXHM HaOJIoaeTcsi MpU YPOBHE COJEPIKAHUSA
OunupyOrHa B KpOoBH, npesbimmatonemM 30—-35 MKMOJIB/.

o 00BEKTUBHAS OIICHKA CTETIEHU OMITUPYOHUHEMHUU;
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o nuddepeHranbHas IMarHoCTUKA Pa3IMUHbIX BUAOB KENTYX;
o OLICHKa T€YEHUs 3a00J1€BaHMs IIyTEM MOBTOPHBIX UCCIIEIOBAHUIA.

YMeHbIIeHne cojepkaHus OmIMpyOWHa NUAarHOCTHYECKOTO 3HAYCHUS HE
UMeeT.

Ipsamoii OnanpyouH.

Peghepenmmnvie senuuunvl cooeparcanuss npsamo2o O6UIUPYOUHA 8 CbIBOPOMKE
0,0-5,0 mxmonw/n.

HccnenoBanune 0OBIYHO TIPOBOIUTCS C 1eibl0 qudPepeHnmantsHOol Juarto-
CTUKH (POPM KENTyX.

[Ipu mapeHXUMAaTO3HON KENTyXe HACTYMNaeT JAECTPYKLHUS MEUCHOYHBIX KJile-
TOK, HAPYIIAETCS AKCKPELHs NpsIMOro OUIMPYOMHA B KETYHbIE KalUUISIPbl, 1 OH
NOMaaeT HEMOCPEACTBEHHO B KPOBb, T'JI€ COJAEPIKAHUE €r0 3HAUUTENIbHO YBEIHYU-
Baerca. Kpome TOro, cHm>xaercsi CiocOOHOCTh NMEYEHOUYHBIX KJIETOK CHUHTE3UPO-
BaTh OUIMPYOUH-TIIIOKYPOHU/IBI; BCIAEACTBUE ATOTO KOJUYECTBO HEMPSIMOTO OMIIH-
pyOrHA B KPOBH TAaK)KE YBEITUIHBACTCS.

[Tpu MexaHWYECKOH KENTYXEe HAPYIICHO KETICBBIICTICHUE, YTO MPUBOIUT K
PE3KOMY YBEIMYEHUIO COJEPKaHMs MPSMOTO OMnupyOmHa B KpoBU. Heckoibko
TOBBINIACTCS B KPOBU M KOHIIGHTpAIUsl HEMmpsiMoro Omnmpyouna. [Ipu remonmutu-
YeCKOM  JKeNTyxe  coJepkaHue  mpsMoro  OunupyOnMHa B KPOBH
HE U3MEHSICTCS.

Henpsimoii OuimpyOuH.

Pegepenmnvie eenuuunvl cooeporcanus nenpsamozo O6UIUPYOUHA & CblBOPOM-
xe 3,4—13,7 mxmonv/n.

HccnegoBanue HeNmpsiMOro OUMuMpyOMHA UTpaeT BaXKHEUIYIO pOJib B JMAr-
HOCTHKE reMOJIMTHYeCKX aHemMuil. B Hopme B kpoBu 75% oOiero ounupyOnHa
MPUXOJIUTCS Ha JIOJK0 Hemnpsmoro (cBoOogHOro) OmnupyomHa u 25% Ha 1010
psIMOTo (CBSI3aHHOTO) OMIMPYOHHA.

Hemnpsimo#i OmmpyOWH MOBBIMIIAETCS TIPH TEMOJIUTHYCCKUX aHEMUSX, Tep-
HUIIMO3HON aHEMWH, TIPH KENTyXe HOBOPOXKIACHHBIX, CUHIpoMe JKuinnOepa, cuH-
npome Kpurnepa—Haiispa, cunapome Portopa. [loBeiieHne HEnmpsiMoro OWIMpy-
OWHAa TpW TeMOJIUTHYECKOW aHEeMHHU OOYCIOBIICHO WHTEHCHBHBIM OOpa30oBaHUEM
€ro BCJICACTBUE TeMOJIM3a 3PUTPOIUTOB, M MEUYEHb OKA3hIBACTCS HECITOCOOHOH K
00pa30BaHMIO CTOJb OOMBIIOTO KOJWYECTBA OMINPYOUH-TIIOKYpOoHUI0B. [Ipu me-
PEUYMCIICHHBIX CUHAPOMAax HapyllleHa KOHBIOTAlUs HENmpsiMoro OwiMpyOHHa C
TJIFOKYPOHOBOW KHUCJIOTOM.

Hwxe npuBeneHa maToreHeThyeckas KiacCUPUKALUS KEATyXH, KOTOpas
MO3BOJISIET JIETKO YCTAHOBUTH 3TUOJIOTHIO TUIEPOUTUPYOMHEMUMU.

Ilpeumywiecmeenno nenpaman cunepounupyounemus

1. N30bITOuHOE 00pa3oBaHue OUANpPyOrHa:

® reMOJIu3 (BHYTPH- U BHECOCYAUCTHIN);

® He3(D(PEeKTUBHBIN HPUTPOIIOI3.

2. CHIKEHHBIN 3axBaT OMJIMPYOHHA B IEUYECHHU:

® [JIMTEJIHLHOE TOJIOaHUE;
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® CCIICHuC.

3. Hapynienue konbroranyy ounupyouHa:

3.1 HacnenctBeHHass HEAOCTATOYHOCTD TIIIOKYPOHUITPaHC(epasbl:

o cuapom Kunpbepa (Jierkass HEAOCTATOYHOCTh TIIFOKYPOHUITpaHche-
pasbl);

o cunapom Kpurnepa-Hainspa II tuna (ymepeHHas HEZOCTATOYHOCTH
IJIIOKYpOHUITpaHchepasbl);

o cunapom Kpurnepa-Haitsipa I Tuna (oTcyTcTBHE aKTMBHOCTH TUIFOKY-
poHunTpancepassl).

3.2 dusnonoruyeckas >KeATyxa HOBOPOXKIECHHBIX (MpexosIias HeJocTa-
TOYHOCTH TJIIOKYpOHUITpaHCc(hepasbl; MOBBIIIEHHOE BCAaChIBAHWE HEMPSMOTO Ou-
aupyOuHa).

3.3 IlpuobpereHHast HEIOCTATOYHOCTH MIIOKYPOHUITPaHC(Epasbl:
® pueM  HEKOTOPhIX  MpemapaToB  (Hampumep, XJopampeHUKOoIa).
® JKENTyXa OT MAaTEPUHCKOT0 MOJIOKA (YTHETEHHE aKTUBHOCTH INIIOKYPOHMJITPAHC-

dbepasbl MPErHaHANOIOM W JKUPHBIMH KHCJIOTAMH, COIEPKAIMUMUCS B TPYIHOM
MOJIOKE).

o NOpa’KeHUE MAPEHXUMBbI MT€YEHU (TeNaTUThI, LUPPO3).

Ilpeumyuiecmeenno npaman cunepounupyournemusi.

I. Hapynienue skckpenuy OUaupyorHa B KelYb.

1.1  HacnencrBeHHble HApYLIEHHUS:

e cunapom J[abuna-JI>koHCOHA.

¢ cunapoMm Poropa.

® 100pOKAYECTBEHHBIN PEIUANBUPYIOIINNA BHYTPUIIEYCHOYHBIN X0JI€eCTas;

® X0JiecTa3 OEpPEMEHHBIX.

1.2 IlpuoOpeTeHHBbIC HAPYIICHUS:

® NOPAKEHUE MAPEHXUMBI IIEYEHH (HAIpUMeEp, IPU BUPYCHOM WIIH JIEKAPCT-
BEHHOM Te€laTUTe, LIAPPO3€E MEUYEHHN);

® [IpUEeM HEKOTOPBIX IPENnapaToB (MEpOpAIbHbIE KOHTPALENTUBbI, aHAPOTE-
HBI, XJIOPIPOMA3HH);

® AJIKOT'0JIBHOE MTOPAKEHUE IIEUECHH;

® CEIICUC;

® [10CJICOIEPALIMOHHBIN MIEPUO;

® [JapEHTEPAIbHOE ITUTAHMUE;

® OUIMapHBIN LUPPO3 NEeYEHU (IEPBUYHBIN NI BTOPUYHBII).

2. OOCTPYKIIHS BHETICUEHBIX JKEITYHBIX TPOXOJIOB:
1.1. OO6typanus:
® X0JICIOXOJINTHA3;

® IOPOKH PA3BUTHUSI KETUHBIX MYTE€H (CTPUKTYPHI, aTPE3USI, KUCThI HKETUHBIX
MIPOTOKOB);
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® IeJIbMUHTO3bI (KJIOHOPXO03 M JIpyrue MEeYEHOYHbIE TPEMATOI03bl, aCKapH-
7103);

® 3JI0KaYeCTBEHHbIE HOBOOOPA30BaHUs (XOJAHTHOKAPIIMHOMA, paK (aTepoBa
COCKa);

® reMoOmIHs (TpaBMa, OMYXO0JIH);

® IEPBUYHBIN CKJIIEPO3UPYIOIINM XOJAHTUT.

2.2 C]laBnenue:

® 3]I0KaYECTBEHHbIE HOBOOOPA30BaHUs (paK MOAKEIYJOUYHOU Keye3bl, JINM-
dompbl, TuMdorpanyaemMaTo3, METacTa3biB IMM(ATUIECKUE Y3IbI BOPOT IIEUEHN);

® BocCnajeHue (MMaHKPEaTuT).

HccaenoBanue nmoxka3zaresei a30THCTOro oOMeHa.

JInst AeTajbHOTrO aHain3a COCTOSIHUS a30THCTOrO OOMEHa B KIMHUYECKOM
NPaKTUKE 11eJIeCO00Pa3HO ONMPEAEIATh B KPOBH KOHIIEHTPAIIMIO OCHOBHBIX COCTaB-
JSIFOIIMX BEIIECTB OCTATOYHOIO a30Ta (MOYEBHHA, a30T aMUHOKHCIIOT, MOYEBas
KHUCTIOTa, KpEaTHMHHH, aMMuak). [Ipm 3TOM Ha 100 MOYEBHHBI MPHUXOAUTCS
okosio 50% Bcero HEOENKOBOrO a30Ta, MO3TOMY YpPOBEHb MOYEBHMHBI KPOBU B
OOJIBLIMHCTBE CllyyaeB HauOoJiee aJIeKBaTHO OTPa’KaeT COCTOSIHUE BCETO a30THCTO-
ro oOMeHa B OpraHu3Me 4eJIOBeKa.

MouyeBuHAa.

Pegpepenmnvie npeodenvt mouesunvi 6 cvigopomre kposu 2—8 MMOb/.
OnpeneneHue ypoBHS MOYEBHHBI HMCIOJB3YETCS JJIA OLIGHKH U MOHHUTOPHUHTA
BBIJICTUTEILHON (YHKIIMU TIOYEK, a TaKXe JJIS OIEHKH MOYEBHHOOOpa3yrolen
(GYHKIIUY TIEYEHU MPHU TTEYSHOYHON HEJ0OCTAaTOYHOCTH PA3JIMUHON STHOJIOTHUH.

Ilpuuunsl cnusdicenun KOHYUEHMPAYUU MOYEBUHDBL 8 CbIBOPOMKE KPOBU:

® eTa C HU3KUM COJICpKAaHUEM OCITKOB,;

® OEpEMEHHOCTh — TIPUBOJUT K YBEIMYEHHUIO CKOPOCTH KIyOOUKOBOM
bunprpanun (CK®) u, kak ciieicTBUE, K MOBBIIICHUIO CKOPOCTH BBIBEJACHUS MO-
YEeBUHBI;

® 0OJIC3HU TICYCHN — OCHOBHAS MPUYMHA MATOJIOTUIECKOTO CHIDKCHHS YPOB-
Hs MOYEBHHBI B KPOBH.

Ilpuuunvl nosvluienus KOHYEHMPAYUU MOUEBUHDL 8 CLIBOPOMKE KPOGU:

1.  BHeMoOYeYHbIE — CBA3AHBI C MOBBIIIEHHBIM 00pa30BaHUEM MOYEBHHBI B
OpraHu3Me Npu HOPMAaJbHON BBIIEIUTENbHON (DYHKIMH MOYEK — MPOAYKIIMOHHAS
ypeMusi:

® oTpeOIeHHE 0YeHB OOJIBIIIOTO KOJWYECTBA OCIKOBOU MHIIIN;

® [UIUTEIbHOE TOJIOJJaHHE, KOTOPOE COIPOBOXKIACTCS yCUJIEHHEM Karabo-
au3Ma O0enKOB COOCTBEHHBIX TKaHEH; BO3POCIINN pacmaj OeIKOB MPUBOAMT K IO-
BBIIICHUIO CHHTE3a MOUYEBUHBI; JaHHAS CUTYyaIlUsl MOXKET TaKKe HaOII0AaThCs IpU
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pa3IMYHBIX BOCHAJIUTENBHBIX MPOLECCaX, y TAKENbIX OOJbHBIX, HAXOMALIUXCS B
OTJIECJICHUYU PEaHUMalLUH;

o 00€3BOKMBAaHUE B pe3ysbTaTe PBOTHI, IOHOCA; NPU JETUAPATALIMU KO-
JUYECTBO peadCcOpOMPOBAHHON M3 MOYEUYHBIX KaHAJbIEB B KPOBb MOUYEBUHBI (I10-
ciie KiyOouKoBOH (pMIbTPALlMU) YBEIUUNBAETCS;

o YKEJTy JIOYHO-KHIIIEYHbIE KPOBOTEUEHHUS U3 SA3B;

o BAPUKO3HO-PACIIMPEHHBIX BEH IUILIEBOIA, ONIyXOJIEH; KPOBB ITONIA1aET
B KUIIIEYHUK, B PE3YJIbTATE BCAChIBAaHUE OEIKOB (KPOBb COACPKUT OOJIBIIOE KOIH-
4ecTBO Oesika) YBEIMYMBAETCS U, CIIEI0BATENIbHO, BbI3bIBAET AKTUBALMIO CHHTE3a
MOYEBUHBI.

OpHAaKO IPHU ITUX COCTOSHUAX HM30BITOK MOYEBHMHBI OBICTPO yAAJIAETCS U3
opraHus3Ma IMOYKAMM M €€ KOHLEHTpAalMs B KPOBU CTAHOBUTCS HOPMAJIBHOU.
IToBbIlIEHNE YPOBHS MOUEBHHBI B KPOBU HauOOJIE€ 4acTO BO3HUKAET B pPE3yibTaTe
HApyIICHUs  BBIACTUTENbHOM  (QYHKUMM TOYEeK. YPOBEHb MOYEBHUHBI B
KpOBU Bo3pacTaeT, eciii CK® cHuxaercs.

B cooTBercTBUU C MPUBEACHHBIMHU BBIIIE (PAKTOpaAMH, CIIOCOOCTBYIOIUMU
cHmxenuto CK®, Bce mpuyuHBI, ONPEAEISIONIME PAa3BUTHE MOYEYHOM HENOCTa-
TOYHOCTH, MOKHO PA3AEIUTh Ha 3 TPYIIIbL:

® [IpepeHANbHbIE (YMEHBIIEHHE IPUTOKA KPOBU K IMOYKAM);

® peHalbHbIE (TIOBPEKIECHUE COOCTBEHHO MIOYEUYHOTO (PUIIBTPA);

® TOCTPEHAIBHBIE (3aTPYIHEHUE OTTOKA MOYH).

ITaTosorus, Jyexamass B OCHOBE NPEPEHAIbHBIX MEXaHU3MOB HAPYIICHHUS
(YHKIIMM TIOYEK, IPUBOJUT K MOBBIIMICHNIO YPOBHSI MOUEBUHBI B KPOBHU U XapaKTe-
pusyercss Hu3koi CK® BcieacTBue yMEHBLIEHUS TOKAa KPOBU 4YEpE3 MOYEUYHbBIE
kiy0ouku. [Ipu 3TOM CTpyKTypa HEPpOHA OCTaeTCsl B HOPME, HO HAapYIIAETCs €ro
¢bynkius. [IpuunnaMu npepeHanbHON AUCHYHKINUN TTOYEK SBISIOTCS:

o neruaparauus U cHrkeHre OLIK: MoK, CuIbHOE KPOBOTEUEHHE, TSHKeEas
nuapes, oOuibHasi pBOTa;

eocTpas WM XPOHHMUYECKAs CEPACYHO-COCYIUCTas HENOCTATOYHOCTH;, CHH-
xenue AJl wim HeoCTaTOYHOCTh COKPATUTEIHHOM (PYHKITMU MUOKAp/A.

Penanbnast maronorust conpoBoxkaaercss Huzkon CK® BcrnenctBue «010KH-
poBaHus» KiIyooukoro ¢unstpa. CTpykTypa HE(PPOHOB HapylleHa, U COOTBETCT-
BEHHO HapymieHa ux QyHkuus. [Ipuunnamu HapymieHus (QyHKIUH MOYEK MOTYT
OBITh cleayroLue GOpMbI aTOJIOTUH:

® ocTpble U xpoHudeckue riaomepynonedputsl (I'H); mpu octpom I'H mo-
BBIIICHWE YPOBHS MOUYEBHMHBI HAOJIOAETCS PEAKO M KPATKOBPEMEHHO; MPU XPO-
HuueckoM ['H ypoBeHb MOUEBHHBI MOXKET K0Je0aThesl, MOBBIIIASICH IPU 000CTpe-
HUH IPOLECCA U CHUXKASICh IIPU €r0 3aTUXAHNH;

® XpOHUYECKHUE MUETOHE(OPHUTHI; MOBBIIIEHNE YPOBHSI MOUYEBUHBI 3aBUCUT OT
BBIPAXEHHOCTU HEPPOCKIIEPO3a U BOCIIAIIUTENILHOTO MPOIIECCA B [TOYKAX;

® He(pOCKJIEPO3bl, BEI3BAHHBIE OTPABJIECHUSIMU TOKCUUECKUMHU BELIECTBAMY;

¢ cunapoM aurensHoro C/laBnmuBanus (pa3MO3:KEeHHS); YPOBEHb MOUYEBUHBI
B KPOBM OKa3bIBA€TCSI OUYEHb BBICOKMM, UYTO OOBACHSAETCS COUYETAHMEM 3aJEPKKU
BBIBEICHHUSI MOUYEBHHBI C ITOBBIIIEHHBIM paciazioM OeIKOB;
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¢ nuabeTrueckas HeppomaTus;

® TUMEpTOHUYECKass  OOJE3Hb  CO  3JI0KQYECTBEHHBIM  TEUYEHUEM;
® nojarpa;

® TUIPOHEPPO3, BHIPAKEHHBIN MOJTUKUCTO3, TYOEpKYIIe3 TOYKH;

® AMWJIOWHBIN WM aMUJIOWTHO-JIUTIOUIHBIN HE(PPO3; MOBHIIIICHUE MOYEBH-
HbI B KPOBHM HaOJI0/IA€TCS TOJIBKO HA MO3/IHUX CTaAMSIX 3a00JI€BaHU.

[laTonorus, nexaiass B OCHOBE NMOCTPEHAIbHBIX MEXAHU3MOB HapYIIECHUS
byHkuuu noyvek, nposiiserca Hu3kon CK® BcnencTBue OJOKUPOBAHUS MOYEBbI-
BOJAIIMX IyTel. OHA BOZHUKAET MPU 3aJEPKKE BbIICICHUS] MOYM M3-3a KAKOTOJIH-
00 TPEensATCTBUS B MOYEBBIBOIAINIMX IYTAX (KaMEHb, OMyXOJib, B YaCTHOCTH,
aJICHOMAa WJIM PaK MPEACTATEIbHOU KEIE3bI).

3HAYUTETBHOE U MPOJAOJIKUTEILHOE MTOBBIIIIEHUE YPOBHS MOYEBUHBI B KDOBU
(>10,0 MmMoB/iT) BCEria CBUAETENHCTBYET O TIOPAXKEHUH MOYEK, 00JIee yMEPEHHOE
MOBbIIIEHHE 3TOro mnokazarens (ot 6,5 mo 10,0 MMonb/n) sBAsieTCS MPU3HAKOM
JPYTO# MaToJIOruu.

Heo6xoaumMo NOMHHUTB, UYTO HOpMaJIbHASI KOHIIEHTPAIMsl MOYEBUHBI B KPOBU
HE MCKJIIOYAeT paHHEW CTaJuM MOYEYHOro 3a00JjieBaHus. Y BeJIMUYE€HUE KOHIEHTpa-
[IMM MOYEBUHBI B KPOBU OTMEUAETCS TOJIBKO MPU 3HAYUTEIILHOM CHMXKEHHH (DYHK-
uu novek. KoHeHTpaus MOYeBHHBI B KPOBU HE BBIXOJIUT 3a MPEEIbl HOPMBI 10
tex nop, noka CK® He cranoButcsa Huwxke 40 mu/muH, T.€. MmeHee 5S0% oOT HOp-
MajbHOTO 3HaueHus. [Ipu pa3BUTUM OCTPOTrO MOBPEXKICHUS MOYEK KOHIIEHTpalUs
MOYEBHUHBI KPOBH HEPEJIKO JOCTUTAET OUYEHb BBICOKMX BeauuuH — 133,2-149.,8
MMOJIB/JI.

KpearuHuH KpoBHM U MOYM.

Coz[epxcaHHe Kp€aTHMHUHA B KPOBH 3JI0POBBIX JIIOI[@IZ — BCJIMYMHA JOBOJIBHO
INOCTOSAHHAA XU MaJIO 3aBUCAIIAA OT IUTAHUSA U APYTUX BHCIIOUCUYHBIX (I)&KTOpOB.

PedepenTHBIE BeJMYMHBI COIEPKAHUA KPEATHHNHA B CHIBOPOTKE.

Bo3pacr Conep:kaHue KpeaTHHUHA B CbIBOPOTKE

MKMOJIB/JI Mr/mJ1

HoBopoxaeHnnbie 27-88 0,3-1,0

Hetu go 1-ro roma 18-35 0,2-0,4

Hetun ot 1-ro roga go 12 ner 27-62 0,3-0,7

[TonpocTku 44-88 0,5-1,0
B3pocisie: JKEHIIUHBI 62-132 0,7-1,4
MYKYUHBI 44-97 0,5-1,1

CHmKeHNE YpOBHS KpEaTHHUHA B KPOBH HE MIMEET, 33 PEIKUM HCKIIOYCHH-
€M, CYIICCTBEHHOTO 3HadeHHus. Ero ypoBeHb MOXKET CHIIKATHCS NpH OepeMEHHO-
CTH B Pe3yJIbTaTe yBEIMUYCHHUS DKCKPEIUU KPEaTHHHHA IMOYCUYHBIMHA KaHAJIbIIAMH.
[Tpu mrob6oM 3ab0neBaHWM, COTMPOBOKIAEMOM CYIIECTBEHHBIM CHIDKCHHEM MBbI-
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IIEYHOM Macchl (HalpuMep, MBIIIEYHAsS TUCTPO(Us), MOKET OTMEUATHCS MATOJIO-
I'M4ECKOE CHH)KEHUE YPOBHS KPEATHHUHA B CBIBOPOTKE KPOBHU.

Ilpuuunvl nogviwienusa ypoeHa KpeamuHuHa 6 Kpogu.

YpoBeHb KpeaTHHMHA B KPOBHU, B OTIMYHME OT MOYEBHUHBI, HE IOBBIIIACTCS
IIPU CEIICUCE, TPAaBMaXx, JINXOPAJOYHBIX COCTOSIHUAX, HE 3aBUCUT OT CTEIIEHU T'M]I-
paTalnuy OpraHu3Ma, MOBBIIIEHHOTO NOTpeOIeHHs OenKa.

OnpeneneHne KpeaTMHUHA IIMPOKO HCIIOIB3YETCS B IUATHOCTUKE U MOHM-
TopuHTe 3a001eBaHni MovYeK. KpeaTHHUH B MEHBINIECH CTETICHH, YeM MOYEBHUHA, 3a-
BUCHUT OT YpPOBHs KaTabonu3ma, He peabcopOupyeTcs B MOYKax, MOITOMY B OO0JIb-
el Mepe OTpakaeT CTENeHb HapylIeHUs (UIBTPAIIMOHHON U BBIAEIUTEIHHON
¢yHkuii mouek. B OONBIIMHCTBE cily4yaeB MOBBIIICHHE YpPOBHS KpeaTHWHHWHA B
KPOBH — 3TO MPU3HAK HAPYIIEHUS QYHKIUI MOYEK.

['unepTupeo3, akpomeranus, TUTAHTH3M, CaXapHbIA AUAa0ET, KUIIeuHas He-
IPOXOJUMOCTb, MbIIIEYHAs! JUCTPO(PUs, OOLIMPHBIE OXKOTH, TAKKE MOTYT COIpPO-
BOXK/IAThCS MOBBIIIEHUEM YPOBHS KPEATHHUHA B KPOBH.

OnpeneneHrne KOHLUEHTpAlMU KpPeaTMHWHA B KPOBH M MOYE 3HAYUTEIBHO
paciupsieT AUarHOCTUYECKUE BO3MOKHOCTH OLEHKU (DYHKIMOHAJIBHOIO COCTOS-
HUS ITOYEK.

PedepeHTHBIC BEJIMUYUHBI COAEPKAHUSA KPEATUHHMHA B MOYe.

Bospacr Coaep:xaHue KpeaTMHMHA B CHIBOPOTKeE
MI/(KT B CYyTKH) MKMOJIb/(KT B CYTKH)

Hetu no 1-ro roaa 8-20 71-177
Hetun ot 1-ro roga go 12 ner 8-22 71-194
[TonpocTku 8-30 71-265
B3pocibie: JxeHIMHbBI U 11-20 97-177
MY>KUHHBI 14-26 124-230
B3pocibie: My)KuuHbl 1 800-2000 7,1-17,7

JKEHIIHBI 600-1800 5,3-15,9

B xivHMYECKON MpaKTUKE BaXXHOE 3HAYEHUE UMEET OMPEAEIICHUE OTHOIIIe-
HUs KpeaTuHuHa B Moue (KM) k kpeaTuHUHY ChIBOPOTKU KpoBHU (KKp).

Knupenc snoozennozo kpeamununa (npooa Peoepza-Tapeesa).

KoHueHnTpanuss MOYEBUMHBI M KpeaTUHUHA B CHIBOPOTKE KPOBH OTpakaeT
CK® wu BrnusieT Ha Hee, OJIHAKO HE TMO3BoJIIeT NMpsMo uzMepuTbh CK®D. I10 00y-
CJIOBJIGHO TE€M, YTO YPOBHH 3THUX META0OJIUTOB B KPOBH HE YBEIMUUBAIOTCS CYIIIE-
CTBEHHO JI0 T€X TOp, OKa MOYKH HE TEPSAIOT CBOIO (DyHKIIMIO (0Opa30BHIBATH IEp-
BUYHYI0 Mouy) Ha 50%. [103TOMy KOHUEHTpALMK MOYEBUHBI U KPEATUHNHA B Chl-
BOPOTKE KPOBH SBIIAIOTCS CIAOBIMU HMHIMKATOPAMU HE3HAYUTENbHBIX HapyIICHUN
(GYHKIIMM IOYEK HAa paHHUX CTAIUSAX MOYEUHBIX 3a00JeBaHuil. B cBs3u ¢ aTUM Aiist
noBbIIeHUST HHPopMaTUBHOCTU OlleHKH CK® B KIMHMYECKON MpakTUKE OMpese-
JSI0T KIUpeHc KpeatuHuHa (mpoba PebGepra—Tapeera). Onpenenenue KiIuMpeHca
KpEaTMHHHA Tak)Ke€ MMEET HEKOTOPbIE HEAOCTATKH, TEM HE MEHEE 3TO JOBOJIbHO
aJIeKBaTHBIN U NOCTYIHbBIN MeToA npsimoro uzMmepenus CK® u cienoBarenbHo 00-
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Jiee YyBCTBUTENBHBINA U CrEeNUUYHBINA CIIOCOO AMATHOCTUKH TMOYEYHON HEeAOoCTa-
TOYHOCTHM Ha PAHHUX €€ CTAIUSIX, YEM OLIEHKA COJEpP’KaHUS MOUYEBUHBI U KpeaTH-
HUHa B KpoBU. KiMpeHc kpeaTMHHHA — 3TO 00beM IU1a3Mbl KPOBH, KOTOPBIM 04H-
IaeTCsA OT KPeaTUHUHA 3a | MUHYTY NpU NPOXOXKACHUU yepe3 nouku. Yem ¢ ¢ek-
TUBHEE pa0OTAIOT MOYKH 10 OUUILIEHUIO KPOBH OT KPEAaTUHHWHA U BBIBEJECHHUIO €TO C
MOUYOi1, TEM BBIILIE KIUPEHC.

B HopMme kiupeHc kpeatuHuHa, i CK®, y 310poBeIX srozel konebnercs
ot 80 no 160 mu/muH, coctabiss 120 + 25 mu/MuH y My>k4uuH 1 95 + 20 Mii/MUH Yy
xeHumH. [Ipym 3a0osieBaHMAX MOYEK BENMYMHY KiaupeHca KpeatnHuHa (CKO)
IPUHATO CUMUTATh JTOCTATOYHO KOPPEKTHBIM KPUTEPUEM OLIEHKHM MAacChl JIEUCT-
BYIOIIMX HE(QPOHOB, MapaMeTpa BaXXHOTO, B TOM YHCIIE C MO3UIUN KIMHUYECKON
(dapmakoI0oruu, NOCKOJIbKY (hapMaKOKHUHETHKA MHOTUX MEIUKAMEHTOB 3aBUCHUT OT
BEJIMYMHBI 3TOTO NOKA3ATEJIS.

OobwenpunsToit meroaukon oueHkn CK® ciyxut uccieqoBaHue KiIupeHca
KpeaTuHuHa (mpoba Pebepra—Tapeesa). KpeatnHuH, Oyqyuum HU3KOMOJIEKYJISp-
HBIM BEIIECTBOM, OECHPENATCTBEHHO MPOXOAMUT M3 KPOBU B COCTaB NEPBUYHOU
MOYH B Ipoluecce KiyooukoBo (punbTpannn 0e30€1K0BON Mi1a3Mbl KpOBU. Takum
o0pa3oM, KOHIIEHTpalusi KpeaTuHuHa B (UiIbTpare, T.€. MEPBUYHON MOYE, COOT-
BETCTBYET €ro IUIa3MATUYECKON KOHLEHTpAlUM — KOHLIEHTpAallMM KpPEeaTHHHHA B
uccienyemon ceiBopotke kpoBH (Kxp). CinenoBarenbHO, KOJIMYECTBO KpEaTUHUHA
(MMOJIB/MUH), TIOCTYTIAOMIEE B (PUIBTPAT, COOTBETCTBYET MPOU3BEICHUIO KOHIICH-
TpalMu KpeaTUHUHA B pUIbTpaTe HAa MUHYTHBIA 00BbeM QuiIbTpaTa:

Kxp x V.

Ilopsaooxk npoeedenus npoovl Peoepza—Tapeesa.

CriennanbHOM MOATOTOBKY MaleHTa He TpeOyercs. [lanuenT B TeueHue cy-
TOK cOOHMpaeT Mouy (BCIO BBIJECICHHYIO MOYY 3a 24 4). YTpOM OH HJET B TyaJleT.
O0s13aTennbHO  (pukcupyeTcst 3TO BpeMst (HysieBoe Bpewmsi). llepByro yTpeHHIOHO
HOPLUIO MALMEHT HE COOMpaeT (BBIIYCKAET B YHUTA3), a COOMPAET BCE MOCIEAYIO-
M€ NOPLUHU TOYHO JI0 3TOr0 K€ BPEMEHU CIEAYIOLIEro IHA (3a CyTKH B €MKOCTb
3 11). Ilo okoHUaHUM cOOpa MOUY MEPEMELINBAIOT, U3MEPSIOT 00BEM U yKa3bIBAIOT
€ro B HalpasJIeHUH; 0koJi0 50 MJI MOYM OTJIMBAIOT B OTAEJIbHYIO IOCYAY U AOCTaB-
JSIIOT B J1a0opaTopuio. YTpPOM JHsS OKOHYaHMsS cOopa MOYM Yy manueHrta Oepercs
BEHO3HAasl KPOBb ISl ONIPEICTICHNSI KOHLIEHTPALlUU KpEaTUHHUHA.

JUIst mosydeHns TOYHBIX PE3yJIbTaTOB YPE3BBIYANTHO BAKHO MOJIHOCTBIO CO-
Opath Mouy 3a 24 4 ¥ yKa3aTh B HAIPABJICHUHU HA UCCIEOBAHUE, YTO 3TO CYTOUHAs
Moua. HenpaBusbHbIN cOOp MOUM MPUBEAET K JIOKHBIM PE3yJIbTaTaM.

B nabGoparopun onpenensitor koHnentpanuio Kkp u Km manuenTta, a taxke
pPacCUMTHIBAIOT MUHYTHBIN nuype3 — I, ucxoas U3 CyTOYHOro o0bemMa MO4H, co0-
panHoro namueHToM. Hampumep, 3a cyTku nauueHt Bbiaenui 1350 ma mouu; 310
KOJIMYECTBO B MJI HEOOXOIMMO pa3fenuTh Ha 24 4, NEepeBECHHbIE B MUHYTHI —
1440 mwuH; cienoBaTeIbHO, B JAaHHOM MPUMEPE MHUHYTHBIA JUYpEe3 COCTaBUJI
0,94 mu/muH. Knupenc kpeamununa paccuumsiéarom no cieoyroweli popmyie:
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KM
KJIUPEHC KpeaTUHUHA = ——— X /]
Kkp

[Tpo6a PebGepra—TapeeBa MOKET BBHIIOIHATHCS U 32 00JIee KOPOTKUN OTPE30K Bpe-
MeHu (Hampumep, 3a 1-2 4). OpgHako, NPOBOJAA MCCIEIOBAaHUE KIMPEHCA
KpeaTHHHHA B Oojiee KOPOTKUN OTPE30K BPEMEHHU, HEOOXOIMMO YUUTHIBATh BO3-
MOKHOCTh 3HAUUTEIHHOW OMIMOKM Mpu cOope HeOONbIIoro o0bemMa MOYHM H3-3a
HEy4eTa «OCTaTOYHOW MOYM» B MOYEBOM Iy3bIPE, HU3KOTO JUypE3a U aHAIIUTUYE-
CKOW BapualMHM METOAA ONPEACIICHUS KOHLEHTpauuy KpeaTuHHuHA. 11 moBeIle-
HUS aIEKBAaTHOCTH ONpENeNICHUs] KIUPEeHCAa KPEeaTUHUHA >KEJIaTeIbHO T00MBaThCA
auypesa y o0cienyeMoro naiueHta B oobeme He MeHnee 1,5 mui/muH, uto obec-
MIEYMBACTCS JTOTOJIHUTEIHHON HEOONBIION BOJAHOW HArpy3koi B oobeme 1-2 cra-
KaHOB BOJBI.

Ilopaook nposedenus npoovt Pevepea—Tapeesa 3a Kopomkuii npomesricy-
mok épemenu. bonpbHOU yTpoM MouunTcs, BeimuBaeT 200 MiT BOABI, U 3aTEM HATO-
IIaK B COCTOSIHMM TOJIHOTO MOKOS COOMPAET MOYY 32 TOYHO OINPENEIEHHOE HEMpOo-
noipkuTensHoe Bpems (2 4). [locepeamHe 3Toro oTpe3ka BpeMeHu OepyT KpOBb U3
BeHbl. [Ipu HampaBneHun npod B 1aOOpaTOPHUIO ISl MOIYUYSHHS] MPaBUIBHBIX pe-
3ynbTaToB onpeneneHuss CK® B HampaBieHMM Ha HCCIEAOBAHUE OYEHb BAKHO
yKa3aTh 3a KaKoi OTPe30K BpeMEeHHU coOpaHa Moya.

B HOpMme BenmnuuHbI KITyOOUKOBOM (PUIbTpaliMu Hanboee HU3KH YTPOM, TO-
BBIIIAIOTCS 10 MAKCUMAJIbHBIX BEJIMYUH B JHEBHBIC YacChl U BHOBb CHMXKAIOTCSI Be-
yepoM. Y 310poBbIX Jtoael cHkeHne CK® mpoucxoauT noa BIUSIHUEM TSHKEIO0U
(bu3nUecKoil Harpy3Kyd U OTPULIATEIBHBIX AMOIIMI; BO3pPACTAET MOCIE MUThS KU~
KOCTH U NPpUEMa BbICOKOKAJIIOPUHMHOM MHUILH.

Tak kak omnpeneneHne KIMpEHCa KpEeaTMHWHA SIBJISIETCS MPSMBIM METOJIOM
m3Mepenusi CK®, ero BenuunHa cHuxkaercs npu ymeHblieHun CK®. YmeHsble-
HUE€ BEJIMYMHBI KIIMPEHCA KPEATUHUHA [0 CPABHEHUIO C HOPMOW CBUIETEIBCTBYET
0 MOBPEXICHUHU NouYeK. 110 ypoBHIO CHMKEHUS KIIMPEHCAa KPEATUHUHA MOYKHO CY-
JUTh O TSYKECTU MX MOPAXEHUs, HO He O nuarHo3e, Tak kak CK® ymeHblaercs
npu 3a00JIEBaHUAX MOYEK Pa3HOM ATHOJOTHH. JTOT MOKa3aTelb — 00Jiee YyBCTBH-
TEJNbHBIN UHAWKATOP PAaHHUX CTaJAUN MOYEYHON AUC(YHKIINU.

Ha CK® oka3piBatoT BIusiHue 3KcTpapeHanbubie ¢paktopsl. Tak, CK® cuu-
KAETCsl MPHU CEepPAEYHOW M COCYIUCTONW HEAOCTATOYHOCTH, OOMIBHOM IMOHOCE H
pPBOTE, TUIIOTUPE03€, MEXAaHUYECKOM 3aTPYAHEHUH OTTOKAa MOYHU (OIyXOJIM IpEA-
CTaTEJIbHOM KeJe3bl), IPU MOpaXEeHUU neyeHu. B HavanpHOU ctaauu octporo I'H
cHrkeHrne CK® mpoucXoIUT HE TOJBKO BCIEICTBUE HAPYLIEHUS MPOXOAUMOCTH
KJTyOOYKOBOM MeMOpaHbl, HO U B PE3yJIbTaTe CUCTEMHBIX PACCTPOUCTB FeMOIMHA-
muku. [Ipu xponnueckom I'H cHmkenue CK® moxkeT ObITh 00YCIIOBICHO TaKkKe
a30TEMUYECKOM PBOTOU U IIOHOCOM.

Psn nekapcTBEHHBIX INpenaparoB (HapUMep, UMMETUANH, TPUMETOIIPUM)
CHIDKAET TYOYNSpHYIO CEKpElHUI0 KpPEaTMHHHA, CIOCOOCTBYS TMOBBIIMICHUIO €rO
KOHIIEHTPAllUU B CBIBOPOTKE KPOBH. AHTHOMOTHKH TPyHIbl 1EPalOCTIOPHUHOB,
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BCJIEACTBUE MHTEPHEPEHITNH, TIPUBOIAT K JIOKHOTIOBBIIIIEHHOMY YPOBHIO KpEaTH-
HUHA B CBIBOPOTKE.

[ToBbimenne CK® nabmogaercs npu xponndeckoM ['H ¢ HeppoTuueckum
CUHIPOMOM, B PaHHEH CTaauu runepToHnyeckon 06ose3nu; Boicokue nudpor CKD
OTMEYaloTCs U Npu HePpo3ax.

Hapsny ¢ onpenenennem CK® B mpobe Pebepra-TapeeBa Takke OIEHUBAIOT
COCTOSIHME KaHaJbIIEBOI peadcopOInu, KOTOpasi pacCCUUTHIBAETCS 1O (HOpMYJIE:

CKD - ]I
KP= ——— X 100
CKD

B Hopme kananbleBas peabcopOiust coctaBiseT oT 95 1o 99% kiryboukoBo-
ro gunbTpara.

KananbueBasi peabcopOiusi MOKET 3HAYUTEIBHO MEHSATHCS B 3aBUCUMOCTH
oT (hU3MOJIOTUYECKUX (PAKTOPOB, CHUXAsCh 10 90% npu BoaHOM Harpyske. Boipa-
KEHHOE CHIDKEHHE peabcopOlru MPOUCXOIUT Npu (OPCUPOBAHHOM JUYpPE3E, BbI-
3BaHHOM MOYETOHHBIMU cpeacTBaMu. HanOounbliee cHUKEHHE KaHaIbIeBOW pead-
copO1uy HaOMOAaeTCs Y OOJBHBIX HECaXapHBbIM THA0ETOM.

[Ipu pasnuuHbIX 3a00JEBAaHUSX IMOYEK MEPHOIBI (BpeMsi) BO3HUKHOBEHUS
HapyweHus (cHuxeHus1) CK® u kaHanbleBoil peadbcopOuuu MOTYT CYIIECTBEHHO
OTIIUYATHCA, YTO UCTOIB3YETCA /ISl OLEHKU JMHAMUKH 3a00IeBaHUIA.

[Tpu octpeix u xponnueckux ['H, Hedpocknepo3ax, Korma nepBUYHO MOpa-
)KaeTrcs (QUIBTP TMOYEYHOTO KiIyOOuka, KaHalbIleBas peabCcopOIus CHUMXKACTCS
no3zxe, yeM CK®, t1.e. CK®, kak npaBujio, YMEHBIIACTCI HAMHOTO pPaHbIIE, YeM
IMPOUCXOJUT CHUKEHHE KOHILIEHTPALMOHHOM (YHKIIMM TOYEK W HAKOIUICHHE B
KPOBU MOYEBHUHBI U KpeaTuHUHA. [Ipy nmepBUUHBIX KITyOOYKOBBIX MOPAXKEHUAX HE-
JIOCTATOYHOCTh KOHIIEHTPAIMOHHON (PYHKIMU TOYEK BBISBISIETCS MPU PE3KOM
cHmwkeHn CK® (mpubimsurensao Ha 40-50%).

[Ipu numenonedpurax KaHambpleBass peadCOPOLMsS CHUMKAETCA paHbIIe
ymenblieHuss CK®. 31o 00ycnoBieHO TeM, UYTO MPU XPOHUYECKHUX MueIoHedpu-
TaX MEPBOHAYAIBHO MOPAXKACTCSI MPEUMYIIECTBEHHO TUCTAIBHBIN OT/EN KaHallb-
1IeB HEPpOHA, a TOJBKO 3aTEM TIOMEPYJSIpHbIN Ki1yOouek, mostomy CK® ymenn-
HI1aeTcs Mo3xe, 4eM KaHalblieBas peadbcopOorusi.

MouyeBasi KHCJIOTA.

Pegepenmnuvie 3nauenus mouesoii Kuciomol 8 Cbl8OPOMKe:
00 14 nem: 120-320 mrxmonw/n;

cmapwe 14 nem, mysxcuunvl: 210—420 mxmonw/n,
acenuyunsvl: 150-350 mxmonv/n.

Ilogeviuenue yposna mouegoi Kuciomol 6 Kpogu (2unepypuxemus) MOXxeT
BO3HUKHYTh BCIICJICTBHE M30BITOYHON MPOAYKIIMM MOYEBOM KUCIIOTHI, HAPYILICHUS
€€ SKCKPELUU WJIM COUETaHUs 3TUX (PaKTOPOB.
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OcHOBHBIC IPUYMHBI, KOTOPbI¢ MPUBOAAT K YBEJMYCHUI0 KOHLIEHTPA-
UM MOYEBO# KHCJIOTHI B IIa3Me KPOBH.

YBeqinueHue 00pa3zoBaHusi MOYEBOM

CHuKeHHe TOYeYHOH IKCKPeIHn Mo-

KHCJIOTBI 4eBOil KHCJIOThI
IlepsuuHoe IlepsuuHoe
YBenuueHue CUHTE3a IypuHOB: uaAMO- | Unnonarnueckoe
IIATUYECKOE  (HEYyCTaHOBJEHHOE) Ha-
CJIEICTBEHHOE HapyIllIeHHe MeTadO0JIn3-
Ma
Bropuunoe Bropuunoe

N30bITOUHOE NOCTYIUICHUE ITYPUHOB C
nuiei. Hapymenue merabonuszma
ATO:

® aJIKOTOJIb;

® TUIIOKCHUS TKAHEH.

VYBenuuenue oOMeHa HyKJIEUHOBBIX KH-
CJIOT:

® 3JI0KaYeCTBEHHBIE HOBOOOPA30BaHUS;
® ficopuas;

XpoHuueckasi 60J€3Hb MOYEK.
YBenuueHue noueuHon peadcopOumu/
YMEHBIIEHUE CEKPELUU:

® THA3UJIHBIC TUYPETHKU;

® caluIuUIaThl (HU3KUE J0361);

® CBUHEIL;

® OpraHNYeCKUe KUCIOTHI (Hampumep,
MOJIOYHAs! KUCIIOTa, B TOM YHCJIE BCIIEI-
CTBHUE MPUEMA ATKOTOJIS)

® [UTOTOKCHUYECKHUE MPENapaThl;
® YOHU3UPYIOIIEE U3TyYCHUE; JTyueBas
Tepanus

Omnpenenenue colep:kaHus B KPOBH MOYEBOW KHCIOTHI MMEET OCOOCHHO
0oJbIlIOe 3HAUYEHHWE B JUArHOCTUKE OECCUMITOMHOW THIEpypUKeMHH (MoueBas
KHCJIOTAa B KPOBU Y MYK4YMH — Bblme 480 MKMOJb/N, y *eHIUH — Bbime 350
MKMOJIb/JT) U CKPBITOTO Pa3BUTHUS MOJArpuyeckor nodku (y 5% myxuuH). Y 5—
10% OGonbHBIX ¢ 0ECCUMITOMHON THIEPYypPUKEMHENH BO3HHKAET OCTPBINA MOAATPH-
yeckuil apTput. IIpumepHo y 25% mnanMeHTOB ¢ CUMIITOMaMH IOAArpbl 0OHApYy-
KUBAIOT KAMHU MOYEBOU KHUCIOTBI U 25% NAlUEHTOB C KAMHIMHU MOYE€BOM KHCIIO-
ThI CTPAAAOT MOJArpoM. ['unepypukemMus y naueHToB C IIOAArpod HENOCTOSIHHA,
MOKET HOCUTh BOJIHOOOpa3HbIil xapakrep. Ileproguuecku conep:kaHue MO4YeBOU
KHUCJIOTBI MOKET CHMXKAThCSl 10 HOPMaJbHbIX LU(P, OJHAKO YacTO HalIroAaeTcs
NOBBILIEHHE B 3—4 pa3a 10 CPABHEHUIO C HOPMOM.

Bo Bpemst octporo npuctyna nogarpsl y 39-42% nanuueHToB YpOBEHb MO-
YEBOW KHCIJIOTHI B CBIBOPOTKE KPOBH CHMIKAETCS IO HOPMAJbHBIX 3HayeHuu. llo-
TOMY MpPH HOPMAJbHBIX 3HAYEHHUSIX MOYEBOM KHMCIOTHI TaKUM MallMeHTaM HeoO-
XOJIMMO MOBTOPHUTH aHAJIM3bI KPOBH 4epe3 3—5 CyTOK MOCie KYIUPOBAaHUS MPUCTY-
na JAJs OJy4YeHUs] OObEKTUBHBIX BEJIMYUH KOHIIEHTPAIIMH 3TOW KUCIIOTHI.

JUIsl HOSTy4eHUs TOYHBIX JAHHBIX O COJIEP>KAHUM MOYEBOM KUCIIOTHI B KPOBH,
HauOoJsiee aIeKBAaTHO OTPAKAIOLIUX YPOBEHb YHAOI€HHOIO 00pa3oBaHUsI MOYEBOU
KHCJIOTBI, HEOOXOAUMO B T€UEHHUE 3 JHEH Nepe] UCCIeI0BaHUEM Ha3HayaTh Nalu-
€HTaM MaJOIlypUHOBYIO THETY.
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CHuodicenue ypoeHa Mouesoil Kuciomsl B KPOBU BCTPEUAETCS PEOKO, B OC-
HOBHOM IIpYU BPOXJECHHBIX HAapyIICHUSAX MeTa0ojau3Ma (TeHeTHYeCKHe AePEKTHI
CUHTE3a ()EPMEHTOB, YUACTBYIOLIUX B 00pa30BaHUU MOYEBOM KUCIIOTBI) U Je(eK-
Tax peadcopOUUU MOYEBOW KHCIOThHI B TOYEUYHBIX KaHaIbLAX. [ unoypukemus Ha-
OJr0JaeTCs MPU BPOXKAECHHOM JlehruuuTe pepMEeHTa KCAHTUHOKCH1a3bl (KaTaJlu3H-
pyeT IpeBpallleHUe TMIIOKCAaHTUHA B KCAHTHH M KCAaHTMHA B MOYEBYIO KHUCIOTY),
KOTOPBIA COMPOBOXKIACTCS KCAHTUHYpHEH. Tskenble 3a001€eBaHUs MEYEHH, MOpa-
YKEHHsI TIOYEUHBIX KaHAIbLEB (Hanpumep, CUHAPOM PaHKOHHM), IPUEM aJUIONypH-
HOJIa IPUBOJAAT K CHUJKEHHUIO YPOBHS MOYEBOU KHCIIOTBI B KPOBH.

I'omonucrenH.

Peghepenmnvie enuuunvl codepircanus 20MoyuUCmeuHa 8 Cbl8OPOmKe Co-
CMasasaiom: y HCeHuun — 5—12 mxmonwv/a, y myscuun — 5—15 mkmonv/m.

Bricokue ypoBHU TOMOIMCTEHHA CIIy>KaT BaKHEUIIMM (haKTOpOM, ompejie-
JISIOLMM PUCK Pa3BUTHSI PAaHHETO aTepockiepo3a u TpomOo3a. ['unepromorucren-
Hemus Betpeuaetcst y 13-47% 6onbnabix UBC. IloaToMy B HacTosiiee BpeMs Ofl-
peleneHrne TOMOLMCTENHA B CBIBOPOTKE KPOBHU HMCIOJIB3YETCSI B KAUECTBE MapKepa
IIPOTHO3a ucxonaa NBC. Bricokue YPOBHU TOMOLIMCTENHA y
0onpHBIX UBC — yeTkue npeIBECTHUKU OCTPBIX SIBJIEHUH, KOTOPbIE MOTYT IIpUBEC-
TH K JeTalbHOMY Hcxoay. I1o crerneHn BbIpaK€HHOCTH TMIEPrOMOLIMCTEMHEMUIO
JEJST Ha JETKYI0 — YPOBEHb FOMOLIMCTENHA — 15—25 MKMOJIB/JI, yMEPEHHYIO — 25—
50 mxmonw/a u Tspkenyro — 50-500 Mkmonb/n. Y 6onsHeIX TBC ¢ ypoBHEM romo-
UCTENHA B KpOBU HUXeE 10 MKMOJIB/J CTEHO3 KOPOHAPHBIX apTepuil OOBIYHO Me-
Hee 50%, ipu ypoBae 10—15 MxMoab/1 — 80%, Bolie 15 MxMoas/1 — 90%.

BposxnenHasi roMOLMCTUHYpHUSL TIPEACTaBIsIeT cOO0M MOHOTEHHBIN JedeKT
MeTaboIm3Ma, 00yCIIOBJIEHHBIN neduIuTOM METHJIEH-
Terparuipodonarpeaykraspl. [laniMeHTsl ¢ TaKUM JOBOJIBHO PEIKUM 3a00JIeBaHU-
eM (1 na 200 000 HOBOPOKIEHHBIX) OOBIYHO CTPAAAIOT TSHKEJION 3aJePKKON YMCT-
BEHHOI'0 Pa3BUTHS, MATOJIOTUEN CKEJIETa U PAHHUM PA3BUTHEM aTEPOCKIECPOTHYE-
ckoi 0osie3HU. B ChIBOpOTKE KPOBU KOHIIEHTpAIMS TOMOIIUCTEMHA OYEHb BBHICOKAs
— ot 50 mo 500 MKMOJIB/11.

['mnepromMouricTeEMHEMHST BCTPEYAETCA KAaK OJHO W3 MPOSBICHUN HEOIUIa-
CTUYECKOr'0 Mpolecca, B YaCTHOCTU IPU PAKE MOJIOYHOW JKeNe3bl, SMYHUKOB U
MO/KEITYIOYHOMN JKeJe3bl, OCTPOM JIMM(POOTACTHOM JICHKO3€e. YBEIMUECHUE YPOBHS
TOMOLIUCTEUHA B CHIBOPOTKE KPOBH MOXKET OTMEYATHCS MPU THUIIOTHUPEO3E, TSKE-
JIOM T€YEHHUH TICOpHa3a, JJIUTEIbHOM MPHUEeMe MpenaparoB TeoPMIINHA, SCTPOreH-
coJlepKallluX KOHTPALIENTHBOB, LIUTOCTATUKOB (METOTPEKCAT) M MPOTHBOIITHIIEII-
TUYECKUX TMpenapatoB ((PpeHUTOMH, KapOaMa3emnuH), BCIEICTBUE HaPYIICHUS
MeTaboJiM3Ma 1 BcachblBaHUSI BUTaMUHA B12 1 (osiMeBOM KUCIIOTHI.

HccnenoBanue nokasareseH yrjiieBoJHOr0o 00MeHa.

I'1oko03a KpOBU M MOYH.
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KoHueHTpanus IiroKo3bl B CBIBOPOTKE KpoBU NpuMepHO Ha 11-14% Bbiiue,
4YeM B 1IEJIbHON KPOBH, U3-3a Pa3BEJICHUs] pACTBOPEHHOM B IIa3Me IIHOKO3bI Gop-
MEHHBIMU 3JIEMEHTaMu KpoBHU. KOHIIEHTpauus TJIIOKO3bl B T'€IMApUHU3UPOBAHHOU
maasMe Ha 5% HUKe CoAEepKaHUs TIIOKO3bl B CHIBOPOTKE. BenencrBue yTuinmsa-
UM TJIFOKO3bl B TKAHSX 1I€JIbHAS BEHO3HAsl KPOBb COAEPKUT MEHBIIE TIIFOKO3HI,
4YeM KanwuisipHasi KpoBb U3 nanblia (HaTomak npuMmepHo Ha 0,1 mMmomw/i, mocie
npueMa nunm — Ha 15-20%, Gosbliiasi pa3Huila MOXKET ObITh y TAIMEHTOB C Ha-
PYLICHUSIMH MUKPOLMPKYJISLIUK, HATPUMED MPHU IIOKE).

PedepenTHbie npeaeasbl rJI0OKO3bI.

Bospacr I'/1roKko03a cHIBOPOTKH I';1roko03a nebHOM (Kanui-
KpOBH JIAPHOI) KPOBH
MMO.J1b/J1 MMOJIb/J1
HoBopoxieHHbIe 2,8-4.4 2,4-4.1
Hetn 3,9-5,8 3,3-5,5
B3pocabie 4,0-6,1 3,3-5,5

Onpenenenve ypoBHSI IIIOKO3bl B KJIMHUYECKOW MPAKTUKE HMCIOJIb3YETCS
JUISL CIIETYFOIUX LEJICH:

® TMarHOCTUKYA W MOHUTOPWHTA caxapHOTo Auabera, quadbeta OepeMEHHBIX,
HapyIlIEHUS TOJIEPAHTHOCTH K IIIFOKO3€E;

® BLISIBJICHUSI © MOHUTOPUHTA HApYIIEHUH yTIEeBOAHOTO OOMEHA TP HEJ0C-
TATOYHOCTH HAATNOYEYHUKOB, THMO(u3a, 3a00JIeBaHUSIX MIEUEHH, CETICUCE, IOKE U
JOPYTUX KPUTHYECKUX COCTOSIHUSAX;

® CKPUHUHT HApYIICHWH YIJIEBOJHOTO OOMEHa B IpYIINax pUcKa pa3BUTHUSA
caxapHoro auabera (OXUpEHHE, BO3pacT crapiie 45 ner, caxapHbii aunader 1-ro
THIIA B CEMEMHOM aHaAMHE3€);

¢ nuddepeHaNIbHON TMarHOCTUKNA KOMBI (THIIO- M THIEPTIIMKEMHYECKOH ).

Yeenuuenue konyenmpayuu 2n10Kk03vl (2unepziuKkemuio) 6vl3vl6aOm:

® yMepeHHas (pu3nueckasi Harpys3Ka;

® SMOIMOHATILHBIN cTpecc, O0Ib;

® caxapHbIi 11a0beT;

® yBeJIMYEHUE MPOAYKIMH THUIEPIIIMKEMHUUECKUX TOPMOHOB ((heoxpomornu-
TOMa, TAPEOTOKCUKO3, AaKPOMETaJIHsl, TMTAHTU3M, CUHApPOM KyninHra);

® CHIKEHUE MPOIYKIMU MHCYJIMHA MIPU 3a00JIEBaHUAX MOJKEITYT0UHON JKe-
7e3bl (OCTPBIA U XPOHUYECKUM MIAHKPEATUT, OITYXOJIN MTOKEITYTOYHOM JKEIIE3bI);

® TpaBMa, OITyXOJIA, ONEPALMOHHBIE ITOBPEXKIAEHUS TOJIOBHOTO MO3ra, Kpo-
BOU3JIUSHAE B MO3T.

Ymenvwenue KOHUenmpauuu (zunowukemuio) ebl3blearom.
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® repe03UpOBKa TUMOTJIMKEMHYECKUX npenapaTos, WHCYJIMHA,;
® IOBBILLICHUE TPOAYKIIMU UHCYJIUHA (aJleHOMa WM KaplUUHOMA [-KJIETOK OCTPOB-
KOB JIaHrepranca — HHCyJIMHOMA);

® CHIDKCHHE MPOAYKIMH THUIEPTIMKEMUYECKHMX TOPMOHOB (HEAOCTAaTOU-
HOCTh O-KJIETOK OCTpPOBKOB JlaHrepranca, 0ojie3Hb AJJIMUCOHA, aJApEeHOrC€HUTAIIb-
HBI CUHAPOM, TUTIONIUTYUTAPU3M, TUIIOTUPEO3);

® ocia0JeHre TIMKOTeHHON (QYHKIIMYU MEYeHH MPU LIUPPO3E, TAKENIBIX Tera-
TUTaX pa3HOU 3TUOJIOTUH, IEPBUYHOM paKe NeYeHH, FeMOXPOMaTO3€, AIKOTOJIbHON
WHTOKCHKAIINH;

® hepmenTonaruu (Oone3Hb ['Mpke, rajiakTo3emMusi, HapylleHHas TOJEPAHT-
HOCTb K (PpyKTO3€);

® JUIUTEIBHOE FOJIOAHUE;

® CHHJIPOM MajbabcopOIuuy;

® UHTCHCUBHAS (PU3MYECKast Harpy3Ka;

® JINXOPAJIOYHbIE COCTOSIHUSI.

JluarHocTu4yecKkue KPUTEPUH CAXaPHOro auadera M JAPYrux KaTeropui
runepriimKkeMuu, pekomenaosanusie BO3 (1999).

Jlnarno3s MomeHT B341- IeabHast KPOBb Ilnazma Be-
THSA MPOOBI Benoznan Kanunnapnas | HO3HO# Kpo-
BM
Haromax 33-55 33-55 4,0-6,1
Hopwma Yepez 2 u mocne <6,7 <78 <78
Harpy3Ku TIJIIOKO-
301
Hapyiienue Haromrax <6,1 <6,1 <7,0
TOJIEPAHTHOCTH

Hepes 2 4 nocne | >6,7 u <10,0 >7.8u<l11,1 >7.8u<l1,1

K I'TIOKO3€ Harpys3ky TJIOKO-

301
CaxapHbiii Hatomax >6,1 >6,1 >7.,0
nader

UYepez 2 4 mocie >10,0 >11,1 >11,1
Harpy3ku IJIIOKO-
3001

I'moxo03a B moue.

Pegepenmmuvie npeoenvi: menee 0,08 mmonv/cymru (60abuuHCmME0 mecmcu-
cmem Heuy8Cmeumenvhubl K Makou KOHYeHmpayuu u oarom ompuyamenbHblil
pesyrbmam).

Onpeoenenue 2110K03bl 8 MOUE UCNONB3YEMCA OJI1A C/IEOYIOULUX Uelell:

® MOHHTOPHHTA CaxapHOTro quadbeTa OepeMEHHBIX, HAPYIICHUS TOJIEPAHTHO-
CTH K TJIIOKO3€;
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® IMarHOCTUKA M MOHUTOPHWHTA MOYEYHOrO Auabera, MaTOJOTUHA TOYeK C
HapyIlIeHUEM KaHaJIbIIeBOU peadcopOIuu.

C MOu0ii TIIFOK03a B HOPME HE BBIBOJMTCS, TTOCKOJIbKY TIOCIe (PHIBTpaIiiu B
MOYEUYHBIX KIIyOOUKaX MOJIHOCTHIO PeadCopOMpyeTCs B MPOKCHMAIBHBIX KaHATb-
uax. [Ipu runepriavkemuu Boiiie 9—10 MMoJIb/1 (MOYEUYHBIM TOPOT JJIs TIHOKO3bI)
pa3BUBAETCS TIIFOKO3ypHsl. [ TIOKO3ypHs HE SBISETCS TUAarHOCTHYECKUM KPUTEPH-
€M caxapHOTo amabera, MOCKOJIbKY JIKCKPEUHs TIIOKO3bI C MOYOW 3aBUCUT HE
TOJIBKO OT YPOBHS TIWKEMHH, OTpPaXKalolled WHCYIAPHYI (DYHKIMIO, HO M OT
(GYHKIMOHUPOBAHUS TIOYEK — CIMOCOOHOCTH MOYEYHBIX KaHAJBIEB peadcopOupo-
BaTh IJIIOKO3Y, CKOPOCTH KIIyOOuKOBOM (punbrpanuu. ['moko3ypust Ha (GoHe HOp-
MOTJIMKEMUH MOXET Pa3BUBAThCA IPHU HEKOTOPHIX 3a00J€BaHUSAX IMOYEK H3-32
CHUKEHUS [TOYEUHOT'0 [0pora, a TAaKkKe BO BpeMsi HOpMaJIbHON OEpeMEHHOCTH 1332
TOTO, YTO (PU3HOJOTUYECKOE MOBBIIICHHE KITyOOUKOBON (DUIbTpaluu HeaJeKBaTHO
a0COpOLIMOHHON CIOCOOHOCTH KaHaiblleB. OIHUM M3 KPUTEPUEB KOMIICHCAIUU
caxapHoro auabera 2-ro THUMa SIBJISETCS ariiloKo3ypus, MpU caxapHoMm auadere 1-
ro TUMa JAOIMycKaeTcss moteps raoko3bl ¢ mouoit 20-30 r/cyr. Ilpu nuale-
TUYECKOM TJIOMEPYJIOCKIIEPO3€ MOYECUHBIN MOPOT JJIS TIFOKO3bI BO3PACTAET, IO-
ATOMY TJIFOKO3YpHsI HE PA3BUBACTCS JJAXKE TIPU BHIPAKCHHOW TUTIEPTIUKEMHUH.

Yeenuuenue sxckpeyuu 2nroxo3ut (2110K03ypus) ceazano:

® C TUNEPIVIMKEMUEH TPU CaXxapHOM Tua0ETe, TUIIEPTUPEO3E, CTEPOUTHOM
nuadere, cunapome Kymmnara, peoxpomorurome, 3a00€BaHUIX 1HOKETYT0YHOM
KeJe3bl U IPYTUX COCTOSTHUSX;

® CO CHM)KEHUEM MOYEHYHOI'0 MOpOra JJIsl TJIFOKO3bI MPU TYOYJTOMHTEPCTULIN-
TBHBIX TIOPAKEHUSIX TOUYEK JTF000H 3THOJIOTUH, BPOKIECHHBIX TyOyIOMaTHSIX.

Ha ypoBeHb Ii110K03bI B MOY€ OKa3bIBAET BIUSIHUE (B CTOPOHY MOBBIIIECHUS)
IPUEM TIIFOKOKOPTHUKOHUIOB, HECTEPOMIHBIX MPOTHBOBOCIHAIUTENbHBIX Mpernapa-
TOB, HEKOTOPBIX TUYPETUKOB.

K Tecram, KOTOpbI€ UCMONB3YIOTCA B AUArHOCTUKE U MOHUTOPUHTE MATOJIO-
MU YIJIEBOJHOTO OOMEHA, OTHOCATCS ONpe/esieHue YPOBHS TNIMKO3UIMPOBAHHOIO
reMoryioonHa, (pyKkTo3amMuHa, a Takke albOyMHHa B MOue (TECT Ha MUKPOAILOy-
MHHEMHUIO).

I'iMKo3nJIMpoOBaHHBII reMOTrJI00HH.

['muko3unmpoBaHHbINA (MU TIUKUPOBaHHBIN) remornooun (HbAlc) obpasy-
eTcsl B pe3yibTare He)epMEHTATUBHON peaKIMi MEX]y TeMOTTIOOMHOM A, cofep-
XKAIIUMCSL B DPUTPOLIMTAX, U TJIOKO30M CBIBOPOTKM KpoOBH. sl ompeneneHus
ypoBHsi HbA1 HeoOxoauma 1ienpHasi BEHO3HAs! KPOBb, B3sITasi C aHTUKOATYJITHTOM.

Pegpepenmnuvie senuuunvt cooepocanuss HbAlc 6 kposu cocmasnsiom 4,0—
5,2% om obwezo cemoznobuna.

CreneHp MMKO3WIMPOBAHMS FEMOIVIOOMHA (A, CIIEJOBATEIbHO, €r0 KOHLIEH-
Tpauusi) 3aBUCUT OT KOHIICHTPALMH TIIFOKO3bI B KPOBU U OT JUIMTEJIBHOCTH KOHTAaK-
Ta TJIFOKO3bl C T€MOTJIO0MHOM (CpOKa >KM3HHU APUTPOLIUTA). DPUTPOLUTHI, LIUPKY-
JMPYIOIIKE B KPOBU, MMEIOT Pa3HbI BO3PACT, IOITOMY Ul YCPEIHEHHON Xapak-
TEPUCTUKU YPOBHSI CBA3aHHOW C HUMM IJIFOKO3bI OPUEHTUPYIOTCS HA IOJIYIIEPUOJ
XKU3HH 3pUTpounTOB — 60 cyT. CylIecTBYIOT TpHU BapHUaHTa INIMKO3UIMPOBAHHOIO
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remornobuna: HbAla, HbAlb, HbAlc, HO TonbKko BapuanT HbA1c konumdecTBeHHO
npeo0iasaeT u JaeT 0oJiee TECHYIO KOPPEISLUIO CO CTENEHbIO BHIPAXKEHHOCTHU Ca-
XapHOTO Jauadera.

HccnegoBanue KOHIEHTPAIMH TIIFOKO3bI B KPOBU HEAOCTATOUHO IS A Pek-
TUBHOI'O MOHUTOPHUHTA JICUEHUs caxapHoro auadera. OnpenenuB ypoBEHb TIHOKO-
3bl B KPOBU, MOKHO OLIEHUTH TEKYIIUW (CHIOMUHYTHBIN) YPOBEHD TIIFOKO3bI, KOTO-
phIll MOXKET 3aBUCETh OT: 1) mpueMa (WJid HerpueMa) MuIly; 2) ee cocTasa, 3) gu-
3UYECKUX HArpy30K U MX MHTEHCHUBHOCTH, 4) SMOLIMOHAIIBHOTO COCTOSIHUSI TMallk-
€HTa, 5) BpeMeHHu cyTok. [loaToMy mpu HcCCleIOBaHUM TOJIBKO TEKYILETO YPOBHS
TJTFOKO3bI B KPOBH BBICOKA BEPOSATHOCTH TOTO, UTO €€ 3HAUYCHUS HE OyAyT OTpaKkaTh
JEUCTBUTEIFHYIO CTETICHh KOMIIEHCAIIMU CaXapHOTO nuadeTra, a 3TO MOXKET MpH-
BECTU JINOO K TEPEIO3UPOBKE JICKAPCTBEHHBIX MPEMapaToB, MO0 K HEOMpaBaaH-
HOMY yMEHbIIIEHUIO 103upoBKU. [leHHocTh onpenenenuss HbAlc coctout B TOM,
YTO OH XapaKTEPU3YET CPEIHUN YPOBEHb IIFOKO3bl B KPOBU HA MPOTSHKEHUU JJIH-
TEJIBHOTO MTPOMEKYTKA BPEMEHH, T.€. IEUCTBUTEIbHYIO CTEIIEHb KOMIICHCAIIUU Ca-
XapHOro JuadeTa Ha MPOTSHKEHUH MOCIeqHUX 1—2 Mecs1eB.

B nenom onpenenennie HbAlc naer ycpenHeHHOE, HHTETPUPOBAHHOE NIPEA-
cTaBjeHue 00 ypOBHE INIMKEMUU TP Bcex opMax caxapHoro auadera.

B3anMocBsI3b MeKIy KOHIEHTPANMAMM IJIIOKO3bI B KPOBH H YPOBHEM
HbAlc.

Yposens HbAlc KonuenTpauus riiloKko3bl B KpOBH
MMOJIBL/J1 Mr/nJ
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
12,0 174 315
13,0 19,3 350
14,0 21,1 380

Pesynbrate uccnenoBanus HbA 1c onennBatot ciemyromum oopazom: 4—6%
CBUJIETEIBCTBYET O XOPOILIEH KOMIIEHCAIIMU caXxapHOro nauadera B nmociueaHue 1-2
Mecsina, 6,2—7,5% — ynoBJIETBOPUTENBHBIN YPOBEHB, BhIIIE 7,5% — HEYIOBJIETBO-
puUTENbHBIA ypoBeHb. i oneHKkH 3((PEKTUBHOCTHU JIeUEHUs EIecCO00pa3Ho Mo-
BTOPUTH UCCIIEIOBaHKE Uyepe3 2—3 Mec.

Yposenr HbAlc He 3aBUCHUT OT BpeMEHU CYTOK, (DU3UYECKHUX HATPY30K,
npuemMa MUY, HA3HAYEHHBIX JIEKAPCTBEHHBIX CPEJCTB, YMOIIMOHAIILHOIO COCTOSI-
HUSI MAI[UEHTA.
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JloxxHble cHUKEeHHbIE 3HaueHus: HbAlc umeror mecTo nmpu ypemuu, ocTpbIx
U XPOHHYECKHX TEMOpparusix, a TAKKe IPHU COCTOSHUAX C YMCEHBIICHHEM JUIH-
TEJIbHOCTH JKU3HU 3PUTPOLIUTOB (HAIIPUMED, ITPU T€MOJIUTHIECKON AaHEMUH).

DpyKTO3aMHUH.

Pegpepenmnvie eenuuunvt cooepoicanus QpykmosamuHa 6 Cbl8OPOMKe —
205-285 mxmonv/n.

dpyKTO3aMUH TIPEACTABISIET COO0M MPOIYKT HEOOPATUMOTO TIIMKO3UIHPO-
BaHUS OEIKOB M1a3Mbl KpoBU. CTENeHb TIUKO3MWIMPOBAHUS OCIIKOB IJIa3Mbl 3aBH-
CUT OT KOHIICHTPAIIMH TIIOKO3bI B KPOBU M JJIUTEIHLHOCTH TIEPHUOJA TOJIypacmaaa
6enkoB. KommdecTBo (pykTo3aMrHa B KPOBH CIY>KUT XOPOIITUM TIOKA3aTeNIeM st
PETPOCIIEKTHBHOTO KOHTPOJIS 32 COJIEP)KAHUEM TIIFOKO3bI B KPOBH Y TIAIUEHTOB C
caxapHbIM J1abeTOM W MO3BOJISIET OIeHUBATh d(PPEKTUBHOCTH MPOBOIUMOTO Jie-
YyeHUs 0€3 OTATOIIAIIIET0 OOJILHOTO €XEHEBHOTO KOHTPOJIS 32 YPOBHEM TJIHKE-
MUH B KPOBHU.

B otnuuue or HbAlc, dpykTro3amun oTpa)kaeT cpeHUN ypOBEHB TIIHOKO3bI
B KpPOBH 3a 2-3 HejA. 10 U3MEPEHHUs. DTO O0YCJIOBJICHO IMEPUOJOM ToJIypaciiajaa
TNIMKO3WIMPOBAHHBIX OEJIKOB, JIJIs aJlbOymMuHa OH cocTaBiseT 20 gHeH, Torna Kak
JUIS TEMOTJIOOMHA OH OIpe/eieH JIUTEILHOCThIO TToTypaciaaa 3putporutoB (60
nueit). [Ipu oleHke pe3ynbTaToOB HCCieNOBaHUS (PYKTO3aMHMHA KaK KpUTEPHS
KOMITCHCAIIMH CaXxapHOTO AuabeTa, CUNTAIOT, YTO TIPHU COJIEPKAHUH €T0 B KPOBH OT
280 no 320 MKMOJIB/T KOMIIEHCALIMUS YAOBIETBOPUTENbHAS, BhIle 320 MKMOJIB/TT —
JIEKOMITIEHCAIIH.

AJBbOYMHH B MOYe (MUKPOAJIBLOYMHUHYPHSA).

MukpoanbOyMUHYpPHsST — 3TO 3KCKpelus ajdbOyMHHA ¢ MOYOH, MpEeBbIIIAIO-
masi AOMyCTUMbIE HOpPMaJIbHbIE 3HAYEHUs, HO HE JOCTUTaIOIasi CTEIIEHU MPOTEeH-
Hypuu. B HOpMme skckpeTupyercs He 6osee 30 Mr anbOyMUHA B CyTKH, YTO DKBU-
BaJICHTHO KOHIIEHTpallMK alb0ymMuHa B Moue MeHee 20 Mr/n mpu ee pa3oBOM
ananuse. [Ipu mosiBIeHUH NPOTEMHYPUH IKCKpPELHs adbOyMHHA C MOYOW MPEBBI-
maet 300 mr/cyt. [losTomMy auarna3oH KojieOaHUM KOHIICHTpAIlMU ajJbOyMHUHA B
Moue Mpu MukpoanbOymunypuu coctaBisieT ot 30 qo 300 mr/cyt wnu ot 20 1o
200 MKT/MUH.

HccnenoBanne Ha MUKPOATBOYMUHYPHUIO MCIOJIB3YIOT JJII CKPUHUHTA TO-
pakKeHHS MOYEeK W HEOOXOMMMOCTHU JieueHus1 nuabderndeckoit Hepomnatuu. Croe-
BPEMEHHOE Hayallo JIeYeHUs He(pOoIlaTUU CYIIECTBEHHO CHIDKAeT 3aTpaTbl U
yJIy4dIlIaeT MPOTHO3 B OTHOIIEHUH PA3BUTHUS MOYEYHOU HemocTtaTouHocTd. Ecnu B
CYTOYHOM MOY€ KOHIEHTpalus anb0ymuHa Boie 30 MI U 3TU 3HAYEHUS [TOBTOPSI-
I0TCSI HECKOJIBKO Pa3, HEOOXOMMO MPOBOAMTH JICYEHHUE, TAK KaK JaHHbIE U3MEHe-
HUS XapaKTEPHbI AJI1 HAYMHAIOIIEHCS TMa0eTHYeCKO HepoaTuu.
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Kuaaccnpukanust BUI0B a1b0yMHUHYPHH.

Bun IKCKpenusi AJIbOYMHHA ¢ MOYOMH Konuenrpaumust
AJILOYMUHYPHH ITpu oxopasosom cGo- aJIbOyMHHA B
pe Mouu (YTpeHHsis1 3a cyTku, Mr
nopuusi), MKIr/MiuH Moye Mr/a
HopmoansOymunypust Menee 20 Menee 30 Menee 20
MuxkpoaibOyMUHYpUs 20-200 30-300 20-200
Maxkpoans0yMuHypus bonee 200 bonee 300 Bboaee 200

B nHacrosiiiee BpeMs TeCT Ha MUKPOAIbOYMHHYPHIO HEOOXOIUMO paccMmar-
pHUBaTh KakK MOKa3aTelb OLICHKH (YHKIUU MIa3MaTHYECKMX MEMOpaH BbICOKOAU()-
(epeHIUPOBaHHBIX KIETOK. B HOpMe OTpuIaTeNbHO 3apsLKEHHBIM anbOyMUH HE
IPOXOJUT Yepe3 INIOMEPYIISPHBIN PUIBTP MOYEK, IPEKIE BCETO BCIEACTBUE HAJIM-
4Msi BBICOKOTO OTPULIATENBHOIO 3apsia Ha IOBEPXHOCTH OSMHTEIHAIBbHBIX
KJIETOK. DTOT 3apsii 00YyCIOBIEH CTPYKTypoil (ochoJMNUAOB KIETOYHBIX MEM-
OpaH. CHMKEHHE KOJIMYECTBA JBOMHBIX CBSI3€H B allMJIBHBIX OCTaTKax (pocdoiu-
NUI0B YMEHBIIAET OTPULIATEIbHBIN 3apsijl, U aJbOYMUH HauYMHAET (UIBTPOBATHCA
B IIEPBUUYHYIO MOYY B MOBBIIIEHHOM KOJMYeCTBE. Bce 3TH M3MEHEHUs: BO3HUKAIOT
IPU Pa3BUTHH aTEPOCKIIEPO3a, IOITOMY MUKPOATBLOYMUHYpUsl HaOIOAaeTCs y Ma-
[IUEHTOB C T€HETUYECKUMHU (POopMaMH AUCIUIONpPOTenHEeMuUH, y nanueHTos ¢ bC,
ACCEHUMAaIbHON runepren3uen, y 10% npakTuuecku 3J0pOBBIX JHOJAEH IPU CKPH-
HUHTOBBIX MCCJIEJIOBAHUSAX M Y MallMEHTOB C HAPYIICHHEM TOJEPAHTHOCTH K TIIO-
Ko3e. Tak Kak M3MEHEHUe CTPYKTYpbl (GOCHOIUNHUIOB MIa3MaTHYECKUX MEMOpaH
BBICOKOM((HEepeHIIMPOBAHHBIX KJIETOK Pa3BUBAETCS IIPU aTEPOCKIEPO3€ U HEME/-
JICHHO CKa3bIBaeTCs Ha 3apsiie MeMOpaH, MUKPOaIbOyMUHYpHS IPEICTABISIET CO-
OO0l TecT paHHETO OonpeeNeHns 3a00JIeBaHNUS.

KoHe4HbIil ypoBeHb 3HAHUIA.

1. B cvieopomke Kposu 6 omauyue om niazmsl OMCyncmeyem:
1)  ¢ubpuHoren

2)  anpOymuH

3) KOMIIJIEMEHT

4)  KaJUIMKpEeWH

S)  aHTUTpOMOUH

2. Ilonamue «abcopouyusn» é homomempuu uOeHMUYHO NOHAMUIO:
1) OTPAXKEHUE

2)  OpomycKaHue

3)  pacceuBaHue

4) onThyeckas INIOTHOCTD

5)  TyuieHue

3. buoxumuueckue anaiuzamopsl n0360.i410m:
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1)  TNOBBICHUTH MIPOU3BOAUTENHLHOCTH PAOOTHI B Tab0OpaTopuu
2)  NPOBOAMTH UCCIEAOBAHUS KUHETUYECKUMHU METOIaMU
3)  pacmupuTh IMaNa30H UCCIeT0BaHHMA

4)  BBINOJHATH CJIOXHBIE BHJIBI aHAIN30B

5) BCE_NIEPEUNCIICHHOE

4. K memooam cpounoit 1ab6opamopnoii OuazHoCmuKu ciedyen omHe-
cmu onpeoenenue:

1)  axTuBHOCTH Kucioi pochataszsl

2)  06enkoBbIX (hpakuuit

3)  OmyXoJEeBBIX MapKEpPOB

4)  oOwero xonecTepuHa

S5)  OwnmpyOuHa y HOBOPOXKACHHBIX

5. Ycunuearom anaoonuszm oenkoes:
1)  Tupokcun

2) TJTFOKOKOPTUKOU/TBI

3) CTT', moJyioBbI€ TOPMOHBI

4)  WHCYIUH

2)  mapaTropMoH

6. K benkam naazmoel omuocam
1)  xeparunsl

2) DJIACTHH

3)  r00yIUHBI

4)  CKJIEpONpPOTEUHBI

5) KOJIJIareHbl

7. Onpedenenue anvpa-ghemonpomeuna umeem OUAZHOCHUYECKOE
3HaA4eHue npu:

1) PXMHOKOKKO3€ MEeUCHHU

2)  NEpPBUYHOM pPAKE MEUYECHU

3) WH(EKIIMOHHOM TeraTuTe

4) 4 pake xemyaka

5) 5 ocnoxXHEHHOM HMH(papKTe MUOKapAa

8. K knemkam, npooyuupyrowum 2amma-2100yaunsl, OMHOCAMCA:
1) IUIa3MaTHYECKHUE KIIETKH

2) MOHOITUTEI

3)  6a3oduiibl

4)  Makpodaru

5)  TpoMOOLMTHI

9. Duodpunozen CHUMCAEMCA 8 KPOBU NPU:
1)  wuHdapkTe MHOKapaa
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2)  UMppO3€ NEYECHH

3)  peBMarusMe

4)  ypemuu

5)  OCTpOM BOCHAJICHUU

10. Ilapanpomeunwl noaenatomcsa 6 Kpo8u npu:
1) oosie3nu BanbpaeHcTpema

2) MHEJIOME

3) 0O0JIC3HU TSKEJIBIX LIETeH

4) 0O0JIe3HU JIETKUX IIEIen

5)  BCeX MepeyYUCIECHHBIX 3a00JI€BaHUSIX

11. Tpancgeppun - 3mo coeounenue ano-gheppumunac:
1) I[ITHKOM

2) JKeJIe30M

3)  HaTtpuem

4) KOOAJIbTOM

5) KaJlTueM

12. Cooepirtcanue KpeamuHuna 6 Kpo8u y8e1udU8aemcs npu:
)  XpoHHYECKOM MOYEUYHOM HEJOCTATOYHOCTH

2) renaTure

3)  ractpure

4)  S3BEHHOM KOJIUTE

S)  BCeX MEPEYMUCIICHHBIX COCTOSTHUSAX

13. Onpedenenue Knupenca IHO02EHHO20 KPEAMUHUHA NPUMEHUMO
onsa:

1) OIIEHKH CEKPETOPHOM (PYHKIIMU KaHAIBIIEB MTOYEK

2) OTPEICJICHHS] KOHLICHTPUPYIOIIEH PYyHKIIMHU TTOYEK

3) OIIEHKH KOJIMYEeCTBA (PYHKIIMOHUPYIOIIUX HEPPOHOB

4) OTIPE/ICJICHUS BEJIMYMHBI TOYEUHOU (PHIIbTpaIiuu

3) HU JJIs1 OTHOW U3 TIEPEYMCIICHHBIX 3a1a4

14. Mouesas Kucinoma nogvluiaemcs 6 cbl6OpoOmMKe npu:
1)  ractpure, I3BeHHOU OOJIE3HU

2)  remaTtuTax

3)  Je4YEeHHH LUTOCTAaTUKAMH

4)  snunerncuu, Mu3oGpeHun

5)  BcexX MepeyrcIeHHBIX 3a00JIeBaHUSIX

15. Ocnosnasa gpuzuonozuueckasn pojp 2anmo2i00una:
1) CBS3BIBAHHE TEMOIJIO0MHA

2)  aHTUNPOTEOJUTUYECKAS AKTUBHOCTh

3)  ydacTue B peaKluUuh UMMYHHUTETA
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4)
5)

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

17.

Y4aCTHC B CBCPTbIBAHUH KPOBH
BCC IICPCUYUCICHHOC BEPHO

T'unocammaznodyarunemusn naoarooaemces npu:
auMdocaprome

MUEIIOMHOM

00JTy4eHun

JUTUTEIIbHBIX XPOHUUECKNX 3a00JI€BaHUAX

P BCEX MEPEUNCITICHHBIX COCTOSHUIX

Hauoéonee 6blPDAIICEHHOE noe6blUieHUe C-peakmueuozo benka

onrooaemcsa 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 HHPEKITUIX
CKIIEpOACPMUU
OakTeprUaTbHBIX HHDEKIHIX
JIEUKEMUU

BCE TIEPEUYHCIIEHHOE BEPHO

T'unoanvoymunemun nabdooaemcs npu:
UpPpO3€e MEUCHU

KPOBOTEUEHUHU

TUIEPTUPEOUI03E

HE(POTUIECKOM CHHIPOME

BCE MIEPEUYHNCIIEHHOE BEPHO

Anvgha-1 - aumumpuncun— 3mo:
0esok ocTpoit (hazbl

MHTUOUTOP CEPUHOBBIXIIPOTENHA3
WHTUOUTOD JIEUKOLIMTAPHOMAIIacTa3bl
BCE MEPEUHCIIEHHOE BEPHO

BCE MEPEUYHCIEHHOE HEBEPHO

Bcacvieanue y2nee0006 npoucxooum 21aeHvim 00pazom 6:
POTOBOM MOJIOCTH

KETyIKe

TOHKOM KUIIKE

TOJICTOM KHUIIIKE

BCE€ MEPEUUCICHHOE BEPHO
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TEMA: CUCTEMA I'EMOCTA3A.

OcHOBHBIE BOIIPOCHI TEMBbI.

1) ®yHKIMHM CUCTEMBI TEMOCTAa3a B OPraHU3Me

2) Bunawl remocTasa

3) CocraBiromme 31€MEHTHI IEPBUYHOIO FEMOCTa3a

4) Ponb TpoOMOOIIUTOB B TeMOCTa3e

5) XapakTepucTuka KOoaryJsiHOHHOTO reMoctasa. [lmasmenHsie hakTo-
PBI KOAryJIsaiuu

6) OcHOBHBIE KOMIIOHEHTHI PUOPUHOTUTHUECKON CUCTEMBI

7) MeTtoasl uccieqoBaHus COCYUCTO-TPOMOOIIUTAPHOTO TeMOCTa3a

8) MeTonbl HUcclieIoBaHUS KOAryIsiIUOHHOroreMocta3za. MeTo/ibl OlleH-
KM KOAaryJiIMOHHOTO T€MOCTa3a

9) Ilousarue o npoTpoMOMHOBOM BpeMeHHU. CriocoOb! Beipaxkenus [ITB

10) Mertons! onpenenenus GuOpUHOTeHA

AKTYaJIbHOCTb T€MBbI.

I'emocma3z — »t0 GyHKUMS oOpraHu3Mma, oOecleyuBaroIas, C OJHON
CTOPOHBI, COXpPAaHEHHE KPOBH B KPOBEHOCHOM pYycCli€ B KUIKOM arperaTHoM
COCTOSIHUH, a C IPYroi CTOPOHBI — OCTAHOBKY KPOBOTEUYEHUSI U MPEIOTBpPALICHUE
KpPOBOMOTEPH MIPU MOBPEKACHUN KPOBEHOCHBIX COCY/IOB.

Cucmema zemocmasa gxniouaem ¢ ceos:

1.CocyaucTo-TpoMOOITUTapHBIN TeMocTa3 (IepBUYHBIN).

2.KoarynsiumoHHbIN reMocTa3 (BTOPUYHBIH).

3.DubpuHOIU3.

CocraBJsiiomme 3J1eMeHTbl IEPBUYHOI0 FeMoCTa3a:

A. Cocyovr u mxanu:

e Cocyasl pa3IMYHOTO KaauOpa CHa3MUPYIOTCS B OTBET HA BBHIICIICHUE
COCYJOCY)KMBAIOIIMX  CyOCTaHIMI, TakuX KaKk CEpOTOHHWH, aJpeHaJIMH,
HOpAaJpeHAIUH U Jp.;

® SHJIOTEINI COCYZ0B B HEMOBPEXKICHHOM BHJI€ 00J1a/1la€T aHTUKOATYJISLIU-
OHHBIMM CBOMCTBaMH (T€NapUHOUIBI HA TOBEPXHOCTH SHIOTEINS), & IPU IMOBPEXK-
JIEHUH CTAHOBUTCS MOIIHBIM MTPOKOATYJISTHTOM.

b. Mopgponozuueckue rnemenmaul Kpoeu:

® TPOMOOLIUTBHI;

® SPUTPOLIUTHL;

® JICUKOIUTHI.

Ponb mpomoouumos é zemocmase:

® Ha IMOBEPXHOCTU TPOMOOLUTOB TMPOUCXOAUT OOJBIIMHCTBO peaKUun
MJIa3MEHHOTO FeMOCTa3a;

® anre3uss TPOMOOLIMTOB — CHOCOOHOCTh AKTHBUPOBAHHBIX TPOMOOIMTOB
MPWINIATh K CTEHKE COCY/Ia HA MECTE TOBPEKICHUS;
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® arperaiysi TPOMOOLIUTOB — CIMOCOOHOCTh MX MPWJIMIATH APYT K JIPYTY C
00pa3oBaHUEM arperaTos.

Ponv mpombéoyumos 6 zemocmase:

® Ha TOBEPXHOCTH TPOMOOIIMTOB MPOUCXOAUT OOJBIIMHCTBO PEaKIUil
MJ1a3MEHHOT'0 TeMOCTa3a;

® anre3uss TPOMOOUMTOB — CIOCOOHOCTh AKTHMBUPOBAHHBIX TPOMOOLU
TOB IPWJINIATh K CTEHKE COCYJ]a HA MECTE MOBPEKICHUS;

® arperaiusi TPOMOOLIMTOB — CIIOCOOHOCTh MX NPUIHNATh APYT K APYTY
¢ o0pa30BaHUEM arperaros.

KoaryassumoHHblii remocras.

KoarynsaunoHnueii  remocrtas oOecrieynBaercs NPOTEOIUTUYECKON
aKTUBaIlMel  IIa3MeHHBIX (AKTOpOB, B  pe3yibTaTeé M3  PacTBOPUMOTO
Ooenka ¢uOpuHOTeHa O00pasyercs HepacTBopuMbid  ¢ubpuH. KiroueBoi
peakuueil reMocTasa sBJII€TCS reHepalus TpoOMOUHa.

Ilnaszmennvie haxmoput Koazynayuu:

@Dakmop I (puOpuHOreH) — ONOK, KOTOPBIA CUHTE3UPYETCS B IIEUCHHU.

Konnenrtpamus  ¢ubpuHorena B KpoBU  cocraBisgeT 2-4  1/m.
YMeHbllleHHe KOHLIEHTpaluu MeHee 1 1/11 yrpokaeT NalueHTy KPOBOTEUEHUEM.

Daxkmop Il (npoTpoMOMH) — TIIMKONPOTEU]I, CHHTE3UPYETCS B neueHu. s
cuHTe3a 3Toro ¢akropa HeoOxoauMm BuTamuH K. B pesynbraTe Bo3meilicTBus Ha
HEro MyJIbTU(PEPMEHTHOTO KOMIUIEKCAa MPOTPOMOMHA3bl OOpa3yercs KIHYeBON
dbepMeHT TemMocTaza — TPOMOUH.

@axmop III (TkaneBoil pakTop) — PELENTOPHBIN OEIOK MEMOpPaHbI KJIETOK,
HAaXOJUTCA BO  BCeX  OpraHax W  TKaHAX  OpraHu3Ma, B  TOM
Yucjiae W OHAOTeNMU cocyaoB. SBmsercs pernentopom st VII ¢daktopa wu
oOecreynBaeT aKTUBALIMIO TeMOCTa3a.

@axkmop IV (kanpuuil) — yd4acTBye€T BO BCEX JdTamax IUIA3MEHHOIO
remMocTasa.

@Dakmop V (npoakuenepruH) — CUHTE3UPYETCSl B MEUEHU, IPUHUMAET yda-
CTHE B aKTUBALIUU MIPOTPOMOUHA, SIBJISSICh YaCThIO MYJIbTH(PEPMEHTHOTO KOMILIEK-
ca npotpomOuHasbl. [Ipu HemocTaTke pa3BUBaETCs MapareMoQuiIms.

@axkmop VI / VII (npoKOHBEPTUH/KOHBEPTUH) — BUTaMUH K 3aBHCHMBIN
O0enok, cuHTesupywmuics B medeHn. Oxono 1%  mupkyaupyer B
kpoBu B aktuBHOM ¢dopme VIla. VIla Ha m1OBEpXHOCTH MOBPEKICHHOTO
HAOTENUA O00pa3yeT KOMIUIEKC C TKaHEBbIM (aKTOpoOM, KOTOPBIA B
CBOIO o4epenp akTuBupyeT (X, Takum oOpaszom obecreunBasi TeHEPALUI0 MUKPO-
KOJIMYECTB TPOMOMHA, YTO UTPAET KIIOUEBYIO POJIb B YCUJIICHUH MPOIIECCA CBEPTHI-
BaHUsI KPOBH.

@akmopwr VIII, I1X, XI — anturemopuibHbie (HakTOpbl. AKTUBUPOBAHHBIC
daxTopsl VIlla u [Xa Ha docdomunuaHoi MoBEpXHOCTUMEMOpaH 00pa3yroT Te-
HA3HBIA KOMIUIEKC, KOTOPbIA 00pa3yeT TiIaBHbIA KOMIIOHEHT MPOTPOMOMHA3BI —
daxTop Xa.

@axkmop X (daktop CrroapTa) — SBISETCS KIIOYEBBIM JH3UMOM
IpOTPOMOHMHA3BI, KOTOpasi TpaHCHOPMUPYET MPOTPOMOUH B TPOMOUH.
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@axkmop XII (daxtop Xaremana) — ¢akrop KoHTakTa. Jleduuur
3TOTO (paKTOpa OOBIYHO KIMHUYECKU HE TPOSBIISIETCS.

@Daxkmop XIII (bubpuncTtadbunusupyomuit pakrop). O6pasyer =/] cBs3u
B HECTaOUIILHOM TosiuMepe puOpuHa, 9YTO CTAOUIU3UPYET MOCTIETHU.

OcHOBHBIE KOMIIOHEHTHI GUOPHHOJINTHYECKON CHCTEMBI.

l.ITnazmunocen — 5310 TpoPepMEHT H3  KOTOPOro  oOpaszyercs
(UOPUHOIUTUIECKHI SH3UM IJIa3MUH.

2.Akmueamopvl  nAAZMUHO2eHA — TIPEBPAIIAIOT I[UIA3MUHOTEH B
TUTa3MUH:

® TKaHeBOM akTuBaTOp Iu1azMuHoreHa (TIIA) — saBisieTcsl rIaBHBIM aKTHUBA-
TOPOM B IJIa3M€;

® YpOKMHA3HbIA akTuBaToOp Iuta3MuHoreHa (YIIA) — sBnsercss riaBHbIM
aKTUBATOPOM B TKaHSX.

3.Unzuoumopvr akmueamopoe naazmunozena (UAII):

e NAII1 — oOpa3yeTcst B SHIOTEINHU COCYJIOB;

¢ 1AII2 — obpazyeTcs B IJIAIEHTE.

4. Hneuoumopsl naazmuna: O2-aHTUIUIA3MUH, OL2-MaKpOTJIOOYIUH U OL1-
AHTUTPUIICHH.

5. Peuenmopvi  ypoKuHazH020  aKmueamopa  NAAIMUHO2EHA  —
oOecrneuynBaeT nporekanue (GuOPUHOIN3a B TKAHIX.

6.Peyenmop naazmunozena.

7. Tpomoun-akmueupyemotii uneudoumop guopunonuza (TAFI).

MeToabl uccae10BaHUs COCYANCTO-TPOMOOIIUTAPHOTO
reMocTasa.

1. Onpedenenue epemenu KpoBomeyeHus.

MHuorounciaeHHple MOIU(PUKAIIUA TECTa OCHOBAHBI HAa TOYHOM H3MEPECHHUU
JUINTEIPHOCTH  KPOBOTEYCHHWS] W3 PAHKM Ha MOYKE yXa, AWCTAIbHOU
dananTy Nanbla PyKH WM BEPXHEH TPETH JIAMOHHOW MOBEPXHOCTH MPEATUICYBS.

Memoo /Ivioke.

CrepuibHBIM CKapU(PUKATOPOM WJIM TUIOCKHM JIAHIIETOM TPOKAIBIBAIOT
HIOKHMA BajJMK MOYKM Yyxa (rmyOumHa mpokona 3,5-4 MM) M BKJIIOYAIOT
cekynaomep. lIpenBapurenbHO MOUYKY yxa corpeBaroT. BricTynaromue kan
a1 KpoBH Kaxzasie 30 ¢ mpoMokaroT GUIbTPOBAIBHONM OyMaroi, He MpUKacasch K
paHke. B MOMEHT, Koria HOBbIE KaIlJll KPOBU HE 00pa3yrOTCs, BBHIKIIIOYAIOT CEKYH-
JIOMEP U ONPENENSIOT OONIYI0 TUTEIbHOCTh KPOBOTEUEHHS], & TAKKE OLICHUBAIOT
pa3Mepsl Karelb.

B nopme Bpemsi kpoBoTeueHusi 1no Jlptoky He mnpeBbliiaet 4 mun. Ero
yBEIMYECHHE HAOMIOAAETCS TMPU  BBIPAXKEHHBIX TPOMOOLMTOINEHUAX WIW/U
TSDKETBIX HapymieHusx ux (yHkouw (TpombonuronaTtusix). Creayer MOMHHUTH
Takxke, 9T0 y 60% OOJIBHBIX C ATOW MATOJIOTHEH TECT OKAa3bIBAETCS OTPHUIATEIh-
HBIM.
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Memoo Aiigsu.

Heckonbko 0osiee 4yBCTBUTENIBHBIM SBIISIETCS] TECT AWBH, KOTJIa OLIEHUBAIOT
BpEMsI KPOBOTEUEHHS U3 HAIPE30B HA KOXKE JIAJIOHHON MOBEPXHOCTH BEPXHEN Tpe-
TH TpelIyieubss Ha (POHE UCKYCCTBEHHOIO MOBBIIIEHNS BEHO3HOIO JAaBJICHUS C IO-
MOUIBIO MaHKETbI TUISt ONIPEICIICHUS A/ B KOTOPOW
noaaepxkusaroT nasieHue 40 mm pr. cr. [lo xomy mnpenmneybs NpUKIAAbI
BalOT COOTBETCTBYIOIIMW IMA0JIOH W CKaJblleJieM [elaloT JBa Haape3a JUid
HOUM 9 MM u TiyOouHoM 1 MM. 3acekaroT Bpemsa. He kacasch Haape30B, OCTOPOKHO
IPOMakUBalOT KpoBb  (uiabTpoBajgbHOW Oymaroit kaxasie 30 ¢ 1o
OCTaHOBKHM KpPOBOTEUYEHHs] B 00€HMX paHKax. PaccuumThIBalOT cpeaHee Bpems IO
JBYM Hajape3aM. B HopMe BpeMst KpoBOTE€UEHUS IO AMBHU HE MPEBBIIIAET 7 MUHYT.

2. Iloocuem Konuuecmea mpomooyumos.

B HacTosiee BpeMs MCHONB3yeTCsl TPU METOJa MOJCYeTa TPOMOOIUTOB B
KpPOBH:

* B kamepe ['opsiena;

* B Ma3KaX KpOBH;

* ABTOMATUYECKUN METO/I.

Iloocuem ¢ kamepe I'opsaesa. SIBnseTcss caMblM TOYHBIM, HO JOCTaTOYHO
TpynoeMkuM. [logcuer TpoMOOLUTOB B 1 J1 MPOBOAUTCS MO CTAHAAPTHON METOAM-
K€ C YYETOM pa3Be[eHUsI KpOBU U 00beMa OO0JIBbIIOro KBajpaTa CueTHOM ceTku [ o-
psieBa ¢ MpUMEHEHUEM (a30BO-KOHTPACTHOTO MUKPOCKOIA I JYYIIero KOHTpa-
CTHUPOBAHUS TPOMOOIIUTOB.

Uccnenyemyro kpoBb pa3pogar B 200 pa3 pacTBOpOM aMMOHHSI OK
cajlata WM PacTBOPOM, COJEp)KallUM HaTpusi XJopun, ¢GypauuuidH U
JUCTWUIMPOBAHHYI0  BOAy.  Pa3BeleHHYyH0  KpOBb  NEPEMENIMBAIOT U
octaBisitoT Ha 30 MHHYT Il TE€MOJU3a SPUTPOLUTOB. 3aTEM 3AMOIHSIOT
kamepy lopsieBa M TMOJACUYUTHIBAIOT TPOMOOLMTHI B 25 OOJBIIMX KBajapa
Tax.

Iloocuem 6 mazkax Kpoeu. Metoa OCHOBaH Ha MOJCYETE YKCIIa TPOMOOIIH-
ToB Ha 1000 >puTpOIMTOB C MOCIEeAYHOIMM THepecueTtoM Ha 1 1 kpoBH. KpoBb
CMEILIMBAIOT C pacTBOpoM MarHe3uu cyiabdara wim OJTA. Ma3ku roroBatr Ha
NPEAMETHBIX CTEKJIaxX M OKpamuBaroT ux no PomanoBckomy-I'mmse. B kaxmom
10JIe 3PEHUS] MUKPOCKOMA MOJCYUTHIBAIOT YUCIIO APUTPOIIUTOB U TPOMOOIIMTOB,
nepeaBuras Masok 10 TeéX mop, moka He Oynyt mpocuutanbl 1000 3puUTpOIUTOB.
3Hast YUCIIO SPUTPOLMTOB B | J1 KPOBH, PACCUMUTHIBAIOT KOJUYECTBO TPOMOOIIMTOB
B 3TOM oOBEME.

Aemomamuueckuii  memoo. JIaHHBII METOA C  HCIOJb30BAaHHEM
COBPEMEHHBIX aHAIM3aTOPOB 3HAUUTEIHHO OOJIETYaeT U yCKOPSET UCCIETOBaHHE,
B CBSI3H C YEM HAaXOJUT BCE OOJIbIIIEE pAaCIPOCTPAHEHUE B KIMHUUECKON MPaKTHKE.

3. Ouenka azpecayuu mpomooyumos.

OnpeneneHre  arperalfiOHHOM  CIOCOOHOCTH  TPOMOOIIMTOB ~ MOYKHO
BBITIOJTHUTH C IOMOUIBIO CIEAYIOIINX METOOB:

Kauecmeennvie memoownt (00uiee OpueHTUPOBOYHOE MIPEICTaBlIeHUE 00 ar-
peralMoHHONM aKTUBHOCTH) OCHOBAHHBI Ha BU3YyaJIbHOM OIPEEICHUH TPOMOOIIH-
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TapHBIX arperatoB, 00pa3yrIIUXCS MPU CMEIIMBAHUHA TPOMOOIIUTAPHON TIa3MBbl C
pPa3IMYHBIMU, YaIlle €CTECTBEHHBIMU, CTUMYJIAITOPAMHU arperanuu:

® ¢ nPoOUpPKe — MAKPOCKOITUYECKUI CITOCO0;

® Ha npeOMemHOM CmeKle — MUKPOCKOTTMUECKHUA Croco0.

B  kauectBe  CTUMYJSITOPOB  arperaiud  HUCIOJB3YKOT  PacTBOPBI
A1®, TpomOUHa, aJpeHaNMHA, KOJUIareHa, pUCTOMULIMHA. Peructpupyior Bpems

o0pazoBaHus KPYTHBIX arperaTton TPOMOOIIUTOB, KOTOpOe B
HOpMe 00bIuHO He TpeBbItiaeT 10-60 c.
Konuuecmeennaa ¢omomempus — >STO  perucrpanus Impoiecca

arperanuy ¢ TIOMOIIBIO arperoMeTpoB (HamOosee MmoiHasi OIIEHKa arperaluoHHOMN
CcocoOHOCTH TPOoMOOIMTOB). MeToa 3akitouaeTcss B TpaduiyecKoil perucTpanuu
U3MEHEHHS ONTHYECKOW TUIOTHOCTH TPOMOOIUTAPHON TUIa3MBI MPHU TIEPEMEIINBa-
HUH €€ CO CTUMYJISITOPAMH arperamum.

Oo6pa3oBaHre TPOMOOIUTAPHBIX arPEraToB BEAET K YBEIUYCHHUIO CBETOIPO-
MyCKAIOMIEH CITOCOOHOCTH TPOMOOIIMTAPHOM TITa3MBl.

Ilonyuennvie npu 5mom  azpe2amozpammbvi  AHAIUIUPYIOM  NO  He
CKOTbKUM KOTUYECMBEHHbIM NAPAMEMPAM:

1. Bpemenn Hayvasa arperaiuu nociie no0aBIIeHUS
COOTBETCTBYIOIIETO CTUMYJISITOPA.

2. Ammutyae — arperarorpaMmbl Ha  2-i W 6- MuMHyTax
UCCJIeIOBAHUS.

3. OO6m1e#t oAy arperaTorpaMMal.

B 3asucumocmu om uchonbzyemo2o Cmumynsamopa u e2o 003bl azpe2amo-
2PAMMA MOICEM UMEMb PA3IUUHYIO POpMY:

® [IpM HWCIOOJB30BAHMM B  KA4YECTBE CTUMYJSITOPOB  arperamnuu
TPOMOOLIUTOB KOJUIareHa, TPOMOMHA, PUCTOMMIIMHA  PETUCTPUPYIOT
OJIHy OOJIBLIYIO BOJIHY arperaiuy;

® mnpu J00aBlIeHMH K TPOMOOIMUTApHOW TIUIa3Me Majibix 1103 AD -
JBYXBOJIHOBYIO arperaTorpammy.

OTtcyTcTBHE Ha arperarorpammax, MOJyYE€HHBIX IPHU UCIIOJIb30BAaHUU B Ka-
YECTBE CTUMYJATOPA ManbIXx 103 AJ[®, BTOpOil BOJIHBI arperayy CBUIETEIbCTBY-
eT 00 YMEHBIICHUU B TpoMOOLHUTaX rpaHy, coZiepKalmx
OMOJIOTMYECKH AaKTUBHBIE BellecTBa (HEIOCTATOYHOCTh IyJla XPaHEHHUs),
WIN O HAPYLIEHUU PEaKLUU BBICBOOOKIEHUS 3TUX BEIIECTB U3 TPOMOOLIUTOB.

MeTtoasbl HccIe10BAaHUS KOATJIALMOHHOI0 reMocrasa.

B ocHoBe OosbIIMHCTBA J1a0OPATOPHBIX TECTOB OLIEHKH IUIa3MEHHOIO 3BE€HA
reMoCTasa JICKUT KIOMUHZO06bLIL MEMOO.

IIpyHiMn  BCEX KIOTHMHIOBBIX TECTOB OCHOBAaH Ha  ONPEICICHUU
BpeMeHU oOpa3zoBanus GpuOpUHOBOTO crycTKa (clot — cTycTOK) Tociie 100aBIeHUs
B HCCIEAYEMYIO IIa3My MOHOB KaJIbLIMS M aKTUBATOpa TOrO 3Tamna KOaryJsiUuOH-
HOT'O reMOCTa3a KOTOPbIA HAC UHTEPECYET.

MeToabl OLEeHKH KOAryJsiiuOHHOro remocraza AYTB (akTtuBupoBaH-
HOE YACTHYHOE TPOMOOILUIACTHHOBOE BpeMsl).
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AYTB wncnosb3yercss Kak CKPUHHHIOBBIA TECT JJII OLEHKHM BHYTPEHHETO
IyTH aKTUBaLUU KOaryJsiiuOHHOIO remMocTasa, CKPUHHHTOBOU
JUArHOCTUKHU BOJYAHOYHOI'O AHTUKOAryJISIHTa U MOHUTOPUHIA 3a aHTHKOATyJISIHT-
HBIM JICHCTBUEM I'EllapuHa.

MeTo 0CHOBaH Ha U3MEPEHUHU BPEMEHH CBEPTHIBAaHUS OECTPOMOOLIMTAPHON
I1a3MBbl pu n00aBIeHUN B Hee ONTHUMAJIBHOT'O KOJIM4eCTBa
KaJblUsl XJIOpUJA WM KaoJIMHA, 4YTO OOECIEeYMBaeT CTaHAAPTU3ALUIO
KOHTaKTHOW aKTUBM3alUMU (QakTopoB cBepThiBaHuA. Pearent mma AYTB
COJIEP’KUT KOHTAKTHBIA aKTUBATOP (CycIeH3us KaojauHa) U docomunuabl (keda-
JIVH). KoHTakT  mmasmMpl ¢ 4YacTMIAMU  KAaOJWMHA  CTUMYJHPYET
npoaykuuto aktuBHOro ¢akropa XII (XIla), mpemocTaBmisisi MOBEPXHOCTH MAJIs
(YHKIIMOHUPOBAHUS BHICOKOMOJIEKYJISIPHOTO KHHUHOTEHA, KAJUTMKpEenHa U (hakTo-
pa Xlla. ®ochomumuabl HEOOXOIUMBI JJIs1 00pa30BaHUST KOMIUIEKCOB ¢ AKTUBHBIM
daxkTopoM X (Xa) U MPOTPOMOUHOM.

ITocne onpenenéHHOro BpEMEHU MHKYOalM B PEAKIMOHHYIO CMECh 100aB-
JSETCS XJIOPUA Kanplus. TeM caMbIM HMUTHPYETCS 3aIlyCK CBEPTBIBAHUS 10 BHYT-
pPEHHEMY IYTH U BBISABISETCS BO3MOXKHBIA Ae@UUUT (PAKTOPOB, YUACTBYIOLIUX B
HEM, JIM00 HaJIMYue UHTMOUTOPOB CBEPTHIBAHUS.

Ykopouenue AYTB wHoT1a onipeiensieTcs y O0JIbHBIX ¢ TpoMOoduaueit. 1o
MOJKET OBITh CBSI3aHO C PE3UCTEHTHOCTHIO (hakTopa V K akTUBHOMY npoTeuny C,

NOBBIIEHHBIM ypoBHeM ¢akrtopa VIII wnm axTUBUpOBaHHBIX (HaKTOPOB
cBepThiBanus. OnHako yainie Bcero ykopoueHue AUTB oObsicHseTcs HapylIeHUs-
MU pabOThI C KPOBBIO HA MPEaHATUTUYECKOM 3Tarle.

Yonunenue AYTB npoucxooum npu:

® BpOXKJIEHHOM WM npuodbpereHHoM aeduumre dakropos I, V, VIII, IX,
X, XI, XII, npexkammkpenHa, cHWwKeHHUH akTtuBHOCTH (¢-VIII Ha done
6ose3nu Bunebpanaa;

® JICYEHUU TENapuHOM, THPYJUHOM WJIM AIPOTUHUHOM (MHTUOUTOP KOH-
TaKTHOM (pa3bl KOATYIISIINN);

® pucyTcTBUU B KpoBH [1/IP, BOIIUaHOYHOIO aHTUKOATYJISHTA;

® HapylIEHUU (PYHKIUY [1€YCHH;

e xoarynonaruu norpednenus (JABC-cunapom);

® TspKEN0N TuchUOpPUHOTeHEMUN WK aPUOPUHOTCHEMUM.

IIporpomounoBoe Bpems (II'TB).

[IporpomMOMHOBOE BpeMsi — MIMPOKO MCIOIB3YEMbId CKPUHUHTOBBIN
TECT JJIsl OLUEHKHU BHEIIHEr0 NyTH aKTUBALMM KOATYJSIIMOHHOIO TE€MOCTas3a.
[ITB oOblyHO WCHONB3yEeTCS sl ompenesieHus akTuBHOCTH (dakTtopa VII u
KOHTPOJIS 32 JICUCHUEM HENPSIMBbIMU AaHTHUKOATYJISTHTAMU.

IITB npencrapisieT coO0l KOAryJsSIIMOHHBIM TECT, B KOTOPOM OIPEAESIOT
BpeMsi  CBEpPThIBaHMSI IUIa3Mbl MAalMEHTa Tocjie  J00aBleHHs K  He
CMECH TKaHEBOTO TPOMOOIUIACTMHA M HMOHOB KaJIbLIMsl, YTO MPUBOJUT K 3a
IyCKY CBEPTBIBAHHUS 11O BHEIITHEMY ITYTH.
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HITB yonunsemcs npu: nebunure dakropoB VII, X, V, nmporpomOuHa n
(UOpHHOTeHa, B TOM YHCJIC MPH TAKEIBIX 3a00JICBaHUSIX TICUCHH, HAIUMYUHA ayTO-
AHTUTE IPOTHB (DAKTOPOB CBEPTHIBAHUSI.

Cywecmeyem HecKobKO cnocobom svipasicerusi IITB:

o IIpompomounoeswtii unoexc (INTH) = I1BctannaptHoit miiazmsl/ [1Bnarm-
enta (0,8-1,2). VYBenuueHue CBUAETEIBCTBYET O THIEPKOATYJALMH, a
YMEHBIIIEHUE O TUIOKOATYJISIIUH.

o JIpompomounoeoe ommnowenue (II0 wnu PR) = IIBnanuenta
/1IBctanmaptHoil nasmel (0,94-1,1).

®  Meswcoynapoonoe nopmanuzoeannoe omuowenue (MHO wunu
INR), xoTOpOE pacCUYUTHIBACTCS CICAYIOMMNM 00pa3oMm:

MHO = o™

MUY (ISI) — MexayHapOoAHBIN WHAEKC YYBCTBUTEIBHOCTH, COOTHOCSIIUN
aKTUBHOCTb TKaHEBOTO (DakTOopa W3 JKUBOTHBIX MCTOYHUKOB CO CTaHIAapTOM
TKaHeBOro ¢akTopa y uenoBeka (pekomenayemoe BO3 3nauenne MUY 1o 1,2).

TpomounoBoe Bpems (TB).

Merox  3akimioyaeTcss B ONPEIACICHWM  BPEMEHU  CBEPTHIBAHHS
T1a3Mbl TIpy TOOABJICHUH B HEE PACTBOPA CTaHIAPTHOTO TPOMOMHA, KOTOPBIA 00-
JajaeT CrmocoOHOCTRIO UHIYIIMPOBATH MpeBpaiieHue ¢udpuHoreHa B Gpudpun 6e3
ydacTusi Ipyrux GakTopoB CBEPTHIBAHUS KPOBH.

Onpenenenue TPOMOWHOBOTO BPEMEHU MO3BOJISIET OIICHUTD
KOHEYHBII 3Tan KOoaryJsIUOHHOTO remocrtasa (¢pubpunoobpasoBanue). TB 3aBu-
CUT OT KOHUEHTpaluu (uOpuUHOreHa, €ero CBOWCTB W  Halu4us B
KpPOBH WHTHOUTOPOB TpomOuHa (remapuH, antutpomOuH III). Onpenenenue TB
UCIIOJIb3YIOT B LIEJIAX BBISIBICHUS TUCHUOPUHOTEHEMUN U OLIEHKU aHTUKOATYJISHT-
HOM aKTUBHOCTHU KPOBH.

[IpononrupoBannoe TB HaOmomaercs m0pu 3HAYUTEIBHOM CHIXKCHHUH
ypoBHs  (uOpuHorena kpoBu (menee 0,5 r1/1), HaIMYMM TOPOTYKTOB
Jerpaganuu ¢ubpuHna, B TOM qucIie npu JABC-cunapowme,
TPOMOOMTHYECKOW Tepanmuyd WM TPUCYTCTBUM B KPOBH  aHOMAJIbHBIX
dbopm ¢ubpuHOTEHA (TIpM BPOXKICHHOW MATOJOTUU W BCIEICTBHE 3a00JeBaHUN
TICUCHH ).

[IpucyrcTBHE aAHTUKOAryJSHTOB TMPSMOTO JIEUCTBHS, B YacCTHOCTH
renapuHa, TAaK)Ke BBI3BIBACT YIUIMHEHHE TPOMOWHOBOTO BPEMEHH (KOMILIEKC Tera-
PUH-aHTUTPOMOHMH HEUTpanu3yer J0OaBICHHBIH TPOMOMH). AHTUKOATYJISIHTHI He-
OpsIMOTO JIEUCTBUSI HE BIIUSIIOT HApe3yJbTaThl TeCTa. Y UIMHEHHE TPOMOMHOBOIO
BPEMEHHU, TOMUMO 3TOT0, MOXKET OBITh CBSI3aHO C MPHUCYTCTBHEM ayTOAHTHUTEIN K
TPOMOUHY WJIM HAJMYUEM B TUIa3Me MapanpoTEMHOB, KOTOPbIE MPENSTCTBYIOT O-
JUMepHU3aIii MOHOMEpOB (hrbpuHa.

Yonunenue mpomobunosozo epemeru HabIOOaemcs npu.

¢ runopudbpuHoreHemuu (Menee 0,5 1/1);

¢ mucubpUHOTeHEMIUH (HACIICICTBEHHBIE, TIPUOOPETCHHBIC);
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® TIOBBIICEHHOM COJIEPKaHUU B KPOBH MPOAYKTOB Jerpamanuu (GpuOpuHa
(ABC-cunapom; GbuOpUHOIUTHIECKAS TEPATTHS);

® [IPUCYTCTBUM B KPOBU AHTUKOATYJSIHTOB MPSIMOTO JEUCTBUS (renapuHa,
TUpyAUHA, CAHTETHYECKUX aHTUTPOMOUHOB);

® apanpoTeMHEMUMU.

Ykopouenue mpombunosozo epemernu modcem npousonumu npu:
® IOBBILIEHHOM pUCKe TpoMOooOpazoBanus (I-a cragus IBC-cunnpoma);
® 3HAYUTEJIbHOM MOBBIIIEHUHN KOHLIEHTpaluK (pUOPUHOreHa B KPOBHU.

POuOpPUHOTreH.

OuOpuHOreH MpeACTaBIseT cCO00W OENOK, CHHTE3UPYIOMIMICS B MEYSHH U
ABIIAIOIIMNCS TIpenuecTBeHHUKOM (pulpuna. OmpeneneHne KoHUeHTpauuu (Hub-
PUHOI€HA B IIJIa3M€ KPOBH SBJISIETCS] OJMH U3 PYTHHHBIX TECTOB KOAryJIOIPAMMBI.

MeTtoabl onpeaeeHusl.

Onpenenenue no Kiayccey.

Onpenenenue pudpuHorena no Knayccy cunraercss Hanbosee ageKBaTHbIM
TECTOM, BBINIOJIHSETCS Ha KoaryjoMmeTpax. OHO OCHOBAHO Ha ONPENCIICHUN BpEMe-
HU 00pa30BaHUsl CTYCTKa NpH J0OABJIEHWU BBICOKOW KOHIEHTPAIMK TPOMOWHA K
pazo6asiennoi B 10-20 pa3 mnasme. Ilpu sTom morapudm BpeMeHH 00pa3oBaHUS
CryCTKa IPSIMOMNPOINOPILIMOHAJEH JorapudmMy KoHLeHTpanuu ¢udpuHorena. Eciu
BpEMsI CBEPTBIBAHUSI OYEHb KOPOTKOE (<5 C), TO TECT MPOBOJIUTCS C MCIOJb30Ba-
HUEM DPa3BEICHHOM IU1a3Mbl. ['enapyH He OKa3bIBAET BIMSHUS HA PE3yJIbTAThI OIl-
peneNeHus.

I'paBumerpuyeckuii MeToa.

[IpyHIMIT TaHHOTO METOJIa 3aKJIF0YAaeTCs B BHICYLIMBAHWM M B3BELLIMBAHHUU
CTYCTKa, KOTOPBIA oOpasyeTcs mpu AoOaBieHnr K 1uiazme 0,2 MiI CTaHZapTHOTO
pacTBopa TpoMOMHA.

TypOouanmeTpruyecKkuii MeTOI.

[Ipu sTOoM ompenenenne (GUOPUHOTEHA OCYIIECTBISETCA MO HM3MEHEHUIO
MYTHOCTHU TUIa3Mbl C MCIOJb30BaHHEM OaTpOKCOMOMHA. METoJ| IUPOKO UCIOJIb-
3yeTcs IPU aBTOMATUYECKUX BapUaAHTaX onpeeraeHus: GuOpruHOreHa.

NMMyHOXMMHUYeCKHE METO/IbI.

Meroabl U3 TaHHOW TPYNIbl OCHOBaHbl HA TYpPOMIUMETPUYECKOM WM He-
denoMeTpuyecKoM crnocode perucTpaluu, UCHOIb30BaHUHU MOJUKIOHAIBHBIX aH-
TUTEN U aJalTUPOBAHBI K UMMYHOXMMHYECKUM aHanu3atopaMm. Kak nmpasuio, A
Ka)XI0r0 MMMYHOXHMMHYECKOTO aHAIM3aTopa MpUMEHSETCs crennuueckuii TecT-
HaOop Ha (ubpuHOTreH. HeqocTaTkoM TaHHBIX METOJOB SIBIISIETCS TO, YTO OHHU HE
muddepeHIUPYIOT HAaTUBHBIA (PUOPUHOTEH M MPOAYKTHI €ro JAerpajaluu. ITo
O0COOCHHO Ba)XHO MPHU BEIECHUU OOJBHBIX, KOTOPBHIM MPOBOJUTCS TPOMOOJIUTHYE-
CKasl Tepamnusi, mpu oOIMPHBIX Tpombo3ax u JABC-cunapome, Korga mpoUCcXoauT
3HAUYUTENIbHOE yBEeNnueHue B miazme [1]D.

Knunuueckoe 3nauenue:
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®ubpunoren - octpodas3ubiii O6enok. Ero koHueHTpaius yBeIHMUMBaETCS
IpY TSOKETBIX OaKTepHuaIbHBIX MHPEKIUAX, TpaBMax U TpombOo3ax. K 3HauuTens-
HOMY pOCTYy YpOBHS (UOpPHHOTE€HA MPUBOIAT 3a00JI€BaHUs NOYEK (MHUETOHEPPUT,
TJIOMEPYJIOHEPPUT, TEMOTUTUKOYPEMUYECKUI CHHAPOM), KOJIareHo3b! (peBMaTo-
UIHBIA apTPUT, Y3E€TKOBBIA MEepUApTEPUUT), HOUHAS MAPOKCU3MaNIbHAs T€MOIJIO-
Ounypusi, HoBooOpa3zoBanus (pak jerkux). [Ipu arepockiepose HabmogaeTcs yc-
TOWYMBOE yBennueHue (GpuOpHHOreHa, TPYAHO KOPPUTHPYEMOE JEKapCTBEHHBIMU
npenapaTamu. PUCK pa3BUTHS CepACUHO-COCYIUCTBIX 3a00JI€BaHUM MPU 3TOM IO-
BBIIIAETCS MPOMOPIIMOHATIBHO POCTY €ro ypoBHs. [loBbIlIeHHE KOHIEHTPALUU
¢bubprHOTeHa B TUTa3Me KPOBU OOIBHBIX CEPIICUHO-COCYIUCTHIMU 3a00JICBAaHUSIMU
IpeaIecTByeT pa3BUTHIO MH(papKTa MUOKapaa U uHcynpTa. Koppensuus mexmay
YPOBHEM JIaHHOTO OejlKa M Pa3BUTHUEM 3TUX OCJIONKHEHHHA OCOOEHHO YETKO Mpo-
CJIE)KMBAETCS y MAIMEHTOB MOJIONOTO Bo3pacTa. OmnpeaeneHue ypoBHs GUOPUHO-
r€Ha SIBJIETCS OJHUM M3 HauOoJee YyBCTBUTEIbHBIX TECTOB IS BBISBIECHUS Oec-
CHUMIITOMHBIX CTaJIui MOpakeHus nepudepruuecKkux cocyioB.

HuchubpruHoreHemMus: NpeaCTaBisieT co00M OTHOCHTENBHO YacTO BCTpe-
YaOIIEeCs] COCTOSHUE, TIPUYEM OHO MOXKET OMPEIENATHCS HECKOJIbKUMHU MyTaIlus-
MU, OJHHM M3 KOTOPHIX HE COMPOBOXKIAIOTCS, a JAPYI'He CONPSHKEHBI C KPOBOTEue-
HUSIMH.

CHmwkeHue KOHIEHTpauuud ¢uOpuHOreHa B MjazMe  HaOJromaercs
npu:

® BPOXKJIECHHOM JEePUITUTE;

® [1€4YCHOYHO-KJIETOYHOI HEJJOCTAaTOYHOCTH;

¢ JIBC-cunapome;

® OCTPBIX PHUOPUHOIUTHUECKUX COCTOSHHSX;

® [TOPaXEHUAX KOCTHOT'O MO3ra (JIeMKO3, OIyX0JIeBbIe METACTa3bl).

Pecpepenmmnvie 3nauenus:

2-4 r/n.

OmnpenesieHue BbICOKOMOJIEKYJISIPHBIX IPOU3BOIHBIX (pUOpUHOreHa.

HaunOosiee BaKHBIMU B MPAKTUUYECKOM OTHOIIEHUU BBICOKOMOJIEKYJISIPHBIMU
POU3BOAHBIMU (POPHUHOTEHA SABJISIFOTCS:

1)  Pacmeopumvie puopun-monomepnuvie komniaekcol (POMK).

Onu npencrapisieT co00M BBICOKOMOJIEKYIISIPHBIE PACTBOPUMbBIE KOMILIEKCHI
¢ubpuH-MoHOMEpa ¢ PUOPUHOTEHOM U C MPOAYKTaMH pacileruieHust GuopuHore-
Ha/pubpuna. B Hopme POMK ne oOnapyxuBatorcs. VX mosiBiieHne B miia3mMe CBU-
JIETeNIbCTBYET O HApYyLIEHUHW IMpoliecca HOPMAaJbHOW MoJuMepusanuu (QuOpuH-
MOHOMEPOB.

2)  IIpooykmur oecpadauuu ¢uopunozena (I1/[®). BeuectBa, B HE
OOMBIINX KOJMYECTBAX OOpa3ymroIluecs U B HOPME B pe3yibTaTe pacUICTICHUs
¢budpuHa.

Omnpenesienne pacTBOPUMBIX (PUOPUH-MOHOMEPHBIX  KOMILJIEKCOB
(POMK).
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Jns BeisiBnenns POMK B xkiMHMKE 4Yalie HCHIOJIB3YHOTCA TaK HA3bIBA€MbIE
napaxoa2ynsyuoHusle mecmol. OHM OCHOBaHbI Ha (peHOMEHE He(hepMEHTATUBHOIO
cBepthiBanusi POMK npu noGaBiieHnu K 1a3me, B KoTopoi coaepxkarcs POMK,
50% pacTtBopa 3TaHosa uiu 1% pactBopa npoTaMuHa cyibdara.

Ilpoba ¢ 50% pacmeopom 3manona sinsiercs 06ojee 4yBCTBUTENIbHOU. B
npobupky HabuparT 0,15 mi 50% stanona u 0,5 M mwia3mel. E€ BCTpsIXuBaroT u
NOMEINIAIOT B IITAaTUB MpPU KOMHATHON Temmeparype. [Ipoba pacueHuBaercs Kak
MOJIOKUTENNbHAS, eciii yepe3 1—-10 MuH B mpoOupke 0Opasyercs refb.

IlIpooba ¢ npomamuna cyavghamom nO3BONISAET BBISIBUTH HE TOJIBKO MOJIUME-
puzanuio (GuOpUH-MOHOMEPOB, BbICBOOOXKAarommxcsi u3 POMK, Ho u oGHuapy-
KUTh OCAKICHHE PAaHHUX MPOAYKTOB pacuierieHus: pudpunorena/pudpuna. Ile-
pen HayaJlioM MCCIIEIOBaHUS MPEABAPUTEIBHO TOTOBAT 5 pasBeneHuit 1% pactBopa
npotamuHa cyibdara (B 5, 10, 20, 40 u 80 pa3). B kaxmoe u3 NpuUroTOBIECHHBIX
pazBenenuit 1o6aBisaoT 0,2 M miasMbel. [Ipobupku octaBisaoT Ha 30 MUH TpH
KOMHAaTHOM Temmneparype. OneHka pe3yJbTaToB MPOBOJUTCS TaK e, Kak U B MPO-
0e ¢ aTaHonoM. B HOpMe oTpuIaTeNbHBIN pe3yabTaT 0OHAPYKUBAIOT BO BCEX pas-
BEJICHUAX MpoTaMuHa cyib(para. Eciu XxoTs Obl B 0JHOM U3 pa3Be/leHUl 00pa3yeT-
Csl Tellb, PE3YJIbTAT OLEHUBAETCS KAK MOJIOKUTEIbHBIMH.

[TonoxuTtensHas mpoba ¢ ATAHOJIOM, a TAKXKE IMOJOXKUTEIbHBIA pe3yibTaT
NpOTaMUHCYIb(GATHON MPOObI B MEPBBIX JBYX Pa3BElCHUSIX CBUACTEILCTBYET O
Hamnunu B mia3Me POMK. OGpa3oBaHue resisi BO BCeX pa3BEACHHSIX MPOTaMUHA
cynb(ara OOoJbIIe XapaKTEPHO Ui MOBBIIMICHUS YPOBHA pAaHHUX MPOAYKTOB pac-
mierieHus: pudbpuHoreHa/pudpuHa.

[TonoxxutenbHble pe3yapTaThl 00eux mpod Berpewaroress npu  JABC-
CHUH/IpOME, a TaKK€ MAacCCHUBHBIX TpoMO03ax U TPOMOOIMOOIHSIX, COMPOBOXKIA0-
IIUXCS AKTUBAIUEH CUCTEMbI (PMOPHHOIN3A.

Onpenesienue npoaykToB aAerpagauuu ¢pudopuna (IJ1P)
D-numepsi.

D-numepbl — 310 cnenuduyeckre MpoAyKTHl aerpaganuu Gudpuna, oopa-
3YIOIIHECS B MPOIECCE JU3MCA CTYCTKA KPOBH TOJI BIUSIHUEM IIJIa3MHUHA U HEKOTO-
peix Hecneuupuueckux ¢uOpuHoinTUkoB. KoHuenrpauus D-aumepoB B ChIBO-
POTKE MPOMOPIUOHATIbHA aKTUBHOCTU (PUOPUHONN3A U KOJIUYECTBY JU3UPYEMOTO
¢bubprHa. DTOT TECT MO3BOJIIET CYAUTH 00 MHTEHCUBHOCTH MPOIIECCOB 00pa3oBa-
HUS U pa3pylieHus: GuOPUHOBBIX CTYCTKOB.

Omnpenenenne D-aumMepoB MOXKET MPOBOJUTHCS UMMYHO(DEPMEHTHBIM Me-
TOJIOM C HCIIOJIb30BAaHHEM MOHOKJIOHAJBHBIX aHTUTEN, UMMyHOIu(pdy3un, mMeto-
JIOM TypOMAUMETPHH, a TAKXKE JIATEKC-arTIIIOTHHALIUH.

loeviuwenue yposnsi D-Oumepos B KpPOBH HAOJIOAAETCS NPH BEHO3HBIX
TpoMOo03ax, arepoTpomb03e, TpoMO0IMOOIMHK JerouHoi aprepuu, JIBC-cunapome,

IIPY MACCUBHBIX OTNEPATUBHBIX BMEIIATEIbCTBAX.

Ha conepxanue D-numepoB BIUSIOT Takue (aKTOphI, Kak pa3Mep Tpomoa,
BpeMs OT Hayaja KIMHUYECKUX MPOSIBICHUH A0 HA3HAUYEHUsI aHTUKOATYJISIHTHOU
Tepanuu, IJIUTEIbHOCTD IPUEMa aHTUKOATYJISIHTOB.

KoHe4HbIil ypoBeHb 3HAHUIA.
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1. Tpomoboyumul oopazyromces 6:
1) cenme3enke

2) KOCTHOM MO3T¢€

3) nuMdaTHYeCKuX y3ax

4) Bce OTBETHI MPABUJIIbHBIC

5) IpaBWJIBLHOTO OTBETA HET

2. Tpomboyumonenun xapakmepna ona:
1) KpacHyXu HOBOPOKIEHHBIX

2) ny4eBoii 6one3Hu

3) ABC-cunapoma

4) BUY-undexum

5) BCE MEPEYUCICHHOE BEPHO

3. Houkunoyumos - 3mo uzmeHneHnue:

1) popMBbI 3pUTPOITUTOB

2) pa3Mmepa SpuTpPOIMTOB

3) MHTEHCUBHOCTU OKPACKU SPUTPOILUTOB
4) o0beMa 3pUTPOIUTOB

5) Bcex NepeUrCIeHHBIX MapaMETPOB

4. Illoocuem 3pumpouumos peKomeHOyemcs npoeooumsv cpaszy nocje 63s-
mus Kpoeu npu:

1) sxxene30ae UM THBIX aHEMHUSIX

2) TeMOJINTUYECKUX aHEMHMSIX

3) anJIacTHYECKNXaHEeMHUIX

4) B1,- 1eUIIMTHBIX aHEMUSIX

5) BCeX MEPEUYUCICHHBIX aHEMUSIX

5. Ocnoenblm IHEP2eMUYECKUM CYOCMPAMOM 8 IPUMPOUUMAX ABGIACHCA:
1. rimroko3a

2. ¢ppykTo3a (6am - 0)

3. munusl (6amr - 0)

4. rimroratroH (6amr - 0)

5. riukoreH (6amn - 0)

6. /Ina noocuema mpomooyumoe mosrcem 0blmov UCNOIb306AH 11000 U3 he-
PeyUC/IeHHbIX MEem o008, Kpome:

1) B kamepe ¢ npuMeHeHHeM (Pa30BO-KOHTPACTHOI'O YCTPONCTBA

2) B Ma3Kax KpOBHU

3) B kamepe ['opsieBa

4) Ha TEMATOJIOTUYECKOM aHAIN3ATOPE

5) TpoMOO3IaCTOTpaMMBbI
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7. Ocnoenyo maccy mpomooyumoe nepughepuueckoil Kposu 300p08uix Jiio-
oeil cocmaenanm:

1) ronble

2) 3peribie

3) crapsie

4) bopMbI pa3apakeHUs

5) pereHepaTuBHbIC

8. Cnusrcenue Konuuecmea mpomooyumos 6 nepugepuueckoii Kposu npo-
ucxooum e peynbmame:

1) penykuuu MerakapuolMTapHOrO armapara KOCTHOTO MO3ra, HapylICHHs
OTIIHYPOBKH TPOMOOLIMTOB OT METaKapuOIIUTOB

2) CHIKEHUS MPOIOJDKUTEILHOCTH KU3HU TPOMOOITMTOB

3) MOBBIIIEHHOTO MOTPEOIEHUS TPOMOOIIUTOB

4) pa3py1uieHusi TpOMOOLIMTOB aHTUTPOMOOIIUTAPHBIMU AHTUTETIAMHU

5) BCeX MEPEUMUCIICHHBIX TPUYUH

9. Peaxmuenwlii mpomooyumo3s 603M0MHCeH npu:
1) xpoBOTEUECHUU

2) onepaTMBHOM BMEIIATEIIHCTBE

3) MaJIbIX 103aX MOHU3UPYIOIIEH paguaiun

4) 3710Ka4€CTBEHHBIX HOBOOOPA30BaHUIX

5) BCceX NEPEUUCICHHBIX COCTOSHUSIX

10. Iogviuenue Koauuecmea mpomooyumoe HadawOaemca npu Jio-
00M U3 nepeuucieHnbIX 3a001€6aHUIl, KpoMe:

1) HayaaBbHOTO MEepUoa XPOHUUECKOTO MHUENIOIEeIK03a

2) muenodguodbposa

3) sapuTpeMun

4) B|,-nepuiuTHOM aHEMUHU

5) BCEX MEPEUYMCIEHHBIX COCTOSHUAX

11. Buviparcennas mpomooyumonenusn HadaA00aemcsa npu:
1) my4eBoii 6one3Hu

2) neurure BuTamuHa By, 1 HoameBoit KuCI0ThI

3) armIacTUYECKUX aHEMHUSIX

4) ocTpoM JieiKo3e

5) Bcex MmepevnclIeHHbIX 3a00IeBaHUAX

12. B npoueccax zemocmaza mpomooyumeul 8b1N0IHAOM QYHKUUIO:
1) anrnorpouuecKyro

2) aAre3UBHYIO

3) KoaryJasiiuOHHYIO

4) arperalluOHHYIO

5) Bce nepeuyuciaeHHble QyHKIIUU
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13. IHoocuumano 80 mpomooyumoe na 1000 spumpoyumos, Konuue-
cmeo pumpouumos 8 kpoeu paeno 4,0x1012/n, yucino mpomoéoyumos é Kpoeu
cocmaenaem:

1)240x109/n

2)280x109/n

3) 300x109/n

4)320x109/n

5)340x109/n

14. Tpomooyumot oopaszyromcs u3z:
1) mma3mo0bmacra

2) MuenobaacTa

3) MmerakapuobJiiacta

4) pubpobnacra

5) numdobacTa

15. Tpomboyumonamuu ne conpoeoIHcoaromcs:
1) ynnuHeHreM BpeMEeHU KPOBOTECUCHUS

2) yIJIMHEHUEM BPEMEHU CBEPTHIBAHUS

3) HapymieHreM 00pa30BaHUS MPOTPOMONHA3HI

4) K-aBUTaMHHO30M

5) HU OJTHUM M3 TIEPEUUCICHHBIX 3PPEKTOB

16. Tpomooyumonenueit conpoBoHcOAOMCca 6ce nepeuucieHnvle 3a00-
J1eeanus, Kpome:

1) runepcruieHn3ma

2) AIBC-cunapoma

3) remouinu

4) cunapoma Kazabaxa-Meputra

5) HY OJTHOTO U3 MEPEYUCIEHHBIX

17. Duopunoodpazosanue ciedyem KOHMPOIUPOBANLD:

1) ®ubpuHoreHom

2) [IpoTpOMOMHOBBIM BpeMEHEM

3) AKTUBUPOBAHHBIM YaCTUYHBIM TPOMOOILTACTUHOBBIM BpeMeHeM (AUTB)
4) Aututpom6uHoM 111

5) OnpenenenueM npoteuHa C.

18. AHMUKOAZYNAHME HENPAMO20 OClUCMEU MOMCHO KOHMPOIUPO-
eamo:

1. BpemeHem cBepThIBaHUS

2. TpoMOMHOBBIM BpeMEHEM

3. [IporpomOuHOBEIM BpemeHeM (MHO)

4. ITponykramu aerpanamnuu hpudpuHa
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5. Aututpom6bunom 111

19. Ilpu zemopunuu umeemcsa oepuyum gpakmopoe
1) ITma3mer

2) TpoMOGo1MTOB

3) JIeiko1MTOB

4) DHA0TENUsA COCYI0B

5) ®ubpunonm3a

20. Tpomounooobpazoeanue ciedyem KOHMPOIUPOCANb:
1) TpOMOMHOBBIM BpeMEHEM

2) ®aktopom XIII

3) ToJIepaHTHOCTBIO IJIa3MBbl K T€apUHy

4) ITpoTpoMOHMHOBBIM BpeMEHEM

5) Aatutpomounom 111
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TEMA: IUTOKWHBI, MIEMUWS U PEINEP®Y3US: KIIMHUYECKUE ACIIEKTBIL

OcHOBHbIE BOIIPOCHI TEMBbI.

1) HeittpodunbHbie TpaHyI0UMTHI, MOHOIIUTHI B Makpodaru

2) I'pynibl XeMOTaKCHUECKUX BEIIECTB ((haKTOpbl XeMOTAKCHCa JJIs1 HEHTPO-
¢dbunoB, MoHOIIMTOB/MaKkpodaros)

3) OcHOBHBIE MOJIEKYJIBI KJIETOUYHBIX MEMOpaH, yJIep KUBAIOLIUE KIETKH BOC-
HaJIeHUs

4) Ilpu3HaKu aKTUBAIUH HEUTPODHUIIOB

5) AaTMuKpoOHBIE Oenku M (hepMEeHTHI HEHTPO(PUIOB, MOHOITUTOB M MaKpO-
¢aros

6) Posib 3H10TENMANIBHBIX KJIETOK B Pa3BUTHH BOCHIAIMTENILHON PeaKIiu

7) ®akTop pon Bumibedbpanra (GDB)

8) Llutokuubl. MeTaboIUTHI apaxuI0HOBOM KHCIOTHI

9) CuHApPOM CENTUUYECKOTO 1I0Ka

10) Nmemus u penepdysus. ['umore3sl pa3BuThs (CBOOOIHOPaIUKAIb-
HASTHIIOTE3a; THIIOTe3a MOBPEXK/ICHNS, CBA3aHHAs ¢ meperpyskoit Ca’; ru-
MoTe3a )IOBPEXKICHHS B CBSI3U C MOTepeit pochommnuaoB u3 capKoIeMMbl

AKTYaJIbHOCTb T€MBI.

[Muroxunsl (UK) — sT0 mpoayuupyemele KieTKaMu OEJIKOBO-IENTHIHBIE
(akTOpbl, OCYLIECTBIISAIOIINE KOPOTKO-TUCTAHTHYIO PETYJISALUI0 MEXKKIETOUHBIX U
MEKCHUCTEMHBIX B3aMMOJCHUCTBUM. [[MTOKMHBI ONpenesssroT BBLKUMBAEMOCTh Kile-
TOK, CTUMYJISILIUIO WM MHTHUOMpPOBaHUE WX pocTa, AuddepeHnupoBKy, GyHKIHO-
HAJIBHYIO aKTUBAIMIO M arnonTo3 KjieToK. CrocoOHOCTh peryiupoBaTh NEpeyuc-
JeHHble (QYHKUUU OOYCIOBJIEHA T€M, UYTO TOCTE B3aUMOICHCTBHS IIUTOKHHOB C
KOMIUIEMEHTApPHBIMU PELEITOPaMH Ha TOBEPXHOCTH KJIETOK, CUTHAJl 4epe3 dJie-
MEHTBl BHYTPUKIIETOUHOM TPAHCAYKLUU TMEpenaeTcs B AP0, TIE aKTUBUPYIOTCA
COOTBETCTBYIOILINE T'€HBI.

benky, mpoAayKThl aKTMBUPOBAHHBIX LIUTOKMHAMU T€HOB, CHUHTE3UPYIOTCS
KJIETKaMU ¥ PErYIMPYIOT EPEUUCIECHHBIE BbIILIE IPOLECCHI.

[Murtoxunsl (IIK) — ropmoHonogo0HbIE MOJEKYJIbI, IEHCTBUE KOTOPBIX Ha
KJIETKY-MHUIIEHb OMOCPENYETCSI BBICOKOCTIEU(UUHBIMU BBICOKOAP(PUHHBIMU MEM-
OpaHHBIMU PELIETITOPAMH.

IHUTOKHH O O PacTBOPUMBII penenTop

pacuiemieHue CBA3BIBAHME C HHTAKTHBIM PELENTOPOM 3a0JI0KUPOBAHHO
D =
N 4 KIIETOYHas MeMOpaHa
\: 2

1

Puc. Pacmeopumboie peyenmopul 014 4umoKuHoe.
1 — dbepMeHT KJIETOUHOM MOBEPXHOCTH; 2 — IUTOKUHOBBIN peLenTop
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Bce peuentoper LUK mpencraBisitor coboit TpaHcMeMOpaHHbBIE TIHKOIMPO-
TEHUHBI, Y KOTOPBIX BHEKJIETOYHAs 4acTh OoTBeYaeT 3a cBsa3biBanue LK. Kak npasu-
JI0, 3TU PELENTOPBI COCTOAT 00JIee YEM U3 OJIHOM CYObEIMHHUIIBI, TIPUYEM BBICOKO-
adpuHHOE CBSI3BIBAHUE SIBJISIETCS CIEACTBUEM B3aUMOJECHCTBUSA C pa3HBIMU CyObe-
JUHUIIAMHU, KaXJash U3 KOTOPBIX caMa CIOCOOHA CBS3bIBATh COOTBETCTBYIOLIMMN
LK, HO ¢ 6osee Hu3kou adpuHHOCTHIO. OAHU CYOBEAMHUIIBI PEIETITOPOB pPearu-
PYIOT TOJIBKO ¢ onpenaesieHHbIM LK, B To Bpemsi kak apyrue cnocoOHbl (opMHUpO-
BaTh 00mme penentopsl s pasHbix [[K. Hammuane obmux cTpykTyp B penientopax
MOJKeT 00ycnoBIuBaTh GyHKIMOHaIbHOE cxoAcTBO pana LK. Kpome toro, cymie-
CTBYIOT OOIIME T'PYIIIOBBIE PEIENTOPHI, CIIOCOOCTBYIONMINE YCTPAHEHUIO M30BITKA
LK B ouare mopaxxenusi. CHHTE3 PELENTOPOB MpOTEKaeT 0ojiee MHTEHCHUBHO U
JUINTEIBHO, YeM cuHTe3 cooTBeTcTByromux LK, yto oOycnoBnuBaer ux Oonee
MOJIHYIO M OBICTPYIO IMMHHALIMIO U3 COCYAMCTOrO pycia M peaju3anuio 0uoio-
rudeckoro 3¢g¢exkra B oyare mopaxkeHusi. PacTBOpUMBINA penenTop, CBS3bIBAIO-
nmuiica ¢ LK, — 3To oTmierieHHbIi pepMeHTOM BHEKJIETOYHBIM JOMEH MEeMOpaH-
HOTO penenTopa. PactBopruMbie penenTopbl COXPaHAIOT BBICOKYIO a(pMHHOCTH B
OTHOIIEHUHU CBOMX JIMTAHJOB U Oyiarogaps 3ToMy cocoOHbI HelTpanu3oBaTh LK,
NPENSTCTBYS UX AOCTYNY K UHTAKTHBIM MEMOpPAHHBIM PELENTOPaM; UX MOKHO 00-
Hapy>XUTb B CBIBOPOTKE M MoYe. PacTBOpHMBIE pELENTOPHI MOTYT BBITOJHATH
(GYHKUIMHA KOHKYPUPYIOIIMX aHTarOHHCTOB, a TAK)KE€ y4acTBOBATh B TPaHCIOPTE,
nocrtaBke LK B ouar mopakeHus U BBIBEACHUM UX W3 opraHusma. B pesyinbrare
B3aumozercTeus LK ¢ penentopom HHUIIMUPYETCS CUTHAJ, Ilepeaada KOTOPOro B
KJIETKY OOBIYHO MPOUCXOAUT MO0 MO MyTH € ydacTHeM siHyc-kKuHasbl (JAK)-
STAT, nu0o no nytu ¢ yyactuem kuHa3bsl Ras-MAP.

B otnmunume ot kiaccuueckux ropmMoHoB GonbimnHCcTBO LK siBisiercs mose-
KyJIaMH JOKaJIbHOrO (MapakKpUHHOTO) AelcTBUs. OHU NPOAYLHUPYIOTCS U YTUIIU3H-
PYIOTCSL KJIETKaMU, HaXOASIIMMUCS B TECHOM Onn3ocTH. BO3MOXKHO M ayTOKpHUH-
Hoe aerctBue LK, T.e. meiicTBUE HA Ty ke KIETKY, KOTOpasi CEKpeTUpOoBaia JaH-
el [{K. ITocne Bbiaenenust knerkamu-npoayueHtamu [[K uMeroT KopoTkuil me-
pUOJ TIOJYBBIBEACHUSI U3 KpOBOTOKAa. BriBenenue karabonusupoBanHbix LK u3
OpraHn3Ma OCYIIECTBIISIETCS NEYEHBIO U TOUKaMH. HecMOTpst Ha KOpOTKHil EpUoa
xun3Hu LK, B ChIBOpOTKax Aaxke 3[0POBBIX JIOHOPOB MHOTAA OMPEACISIIOTCS HX
Hu3kue ypoBHU. Cekpeuusi [IK — kparkocpounsiii nporecc. Koaupyromas K
MPHK nectabunbHa, 4TO B COUYETAaHUH C KPATKOCPOUHOCTHIO TPAHCKPUIIIIUU T€HOB
LK mpuBOIUT K HEMPOAOIKUTEIHHOCTH UX OMOCUHTE3A.

K cucreme LIK B Hacrosimiee BpeMsi OTHOCAT 0K0J0 300 MHAMBUIYATbHBIX
NOJIMTIENITUIHBIX BenlecTB. Cpean BCEX M3BECTHBIX K HACTOSILIEMY BPEMEHH CEK-
pPETHPYEMBIX KJIETKaMHU PeryIsTOpHBIX pakTopoB aBe rpymmbl LK sBistorcs nau-
0osee XOpOIIO U3yUYEHHBIMH U, B CBA3H C 3TUM, HanOoJiee 4acTO UCHOIb3yeMbIMU
B JUArHOCTHUYECKHX Iesx. D10 (pakropsl pocta u LIK ummynno# cucremst (MC).
K UC xapakTepu3yroTcs CleayomuMyd 00IUMHA CBOWCTBAMMU:

* CUHTE3UPYIOTCS B MPOLIECCE PEATN3ALNA MEXAHU3MOB €CTECTBEHHOTO WJIN
cnenuduueckoro MUMMYHHTETA;

* MPOSIBJISIIOT CBOIO aKTUBHOCTH MTPU OYEHb HUZKUX KOHIIEHTpAIUsIX (TIOPsI-
ka 10-11 M/n);
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* CITy’KaT MEAMAaTOpaMyi UMMYHHOW U BOCIIAJIUTENIbHON peakuuii 1 001agaioT
ayTOKPUHHOM, NapaKpUHHOW U SHIOKPUHHOW AKTUBHOCTBIO;

* 00JIaal0T TUIEHOTPONHON (MOAM(PYHKIMOHAIBHOW) AKTUBHOCTBHIO, T.€.
oauH L{K oka3bIBaeT BIMSHHUE HA PAa3IMYHbIE IPOLIECCHI;

* XapaKTEepU3YIOTCS MOCIEAOBATEIbHOCTBIO OCYIIECTBICHUS 3(PHEKTOB:
onuH LK cnocoben nnaynuposats npoaykiuto apyroro LK unu skcnpeccuio ero
peLenTopoB; HAOII0AaeTCs TAK)KE€ CUHEPTU3M M aHTAarOHU3M JEHCTBUS Pa3IMYHbIX
K.

Knaccudpukanus LK mMoxkeT mpoBOAUTHCS 1O UX OMOXUMHUYECKUM U OHOJIO-
TUCKUM CBOMCTBaM, a TaKxKe MO TUMaM pelenTopoB. B 3aBucumoct OT TOro, Ka-
ke kineTkn MC npenmyIiecTBeHHO CHUHTE3UPYIOT TOT miau uHoil LK, pazmuyator
unTenerkunsl (IL), MoHOKMHBI 1 MuM@OKUHEBI. B HacTosee Bpemst 37 uHTEpeii-
KUHOB uMeloT 1udposbie obo3Hauenus: (IL-1-37), ocranbubie LIK OykBeHHBIE:
CSF (xononuectumynupyromue hakrtopsl), OSM (onkocratud M), LIF (dbakrop,
UHruOupyronmi neitkosnsie kinetku), TGF (Tpanchopmupytromue paxkTopsl poc-
ta), CNTF (mummapsslii Heiiporpoduueckuii paktop), TNF (paktop Hekpo3sa omy-
xoueit), uarepdeponsl (IFN) u 1.1. [To mexanuszmy neiictBus LK MC moxHO yc-
JIOBHO TOAPA3AEIUTH Ha CIAEAYIOIIUE TPYIIIIbL:

1. [IpoBocnanutensusie K (IL-1, IL-6, IL-12, TNFa, IFNa,
IFNB, IFNy, XeMOKuHpl —  IL-8, MCP-1, RANTES u Ip.)
MPOAYLUUPYIOTCS U JEUCTBYIOT Ha MMMYHOKOMIIETEHTHBIE KIIETKH, WHULUHUPYS
BOCIMAJIUTENIbHBIA OTBET. MHOTHE aBTOPbl OTMEUAIOT, YTO BBICOKHI YPOBEHb 3THX
LIK siBiIsieTcst OTpakeHUEM aKTUBHOCTH U TSKECTHU MATOJIOTMYECKOTO MpoLecca.

2. [IpotuBoBocmamurensasie UK (IL-4, IL-10, TGFB wu np.),
perynupyonye crenuduueckiue MMMYHHbBIE PEaKIIUU U OTPAaHUYNBAIOIINE PA3BU-
THE€ BOCHAJICHUSI.

3. Perynstopbl KI€TOYHOrO M T'yMOPAJbHOIO UMMYHHUTETA (ECTECTBEH-
HOTO WJIM creruduuecKkoro), ooaaaarone cooCTBeHHbIMU 3D PEeKTOPHBIMU (DYHK-
UUSMU (IPOTUBOBUPYCHBIMU, IUTOTOKCUYECKUMHU).

Cnextpel 6nosiorndeckux aktuBHocte [IK MC B 3HauuTenbHOM cTeneHu
NEPEKPHIBAIOTCA: OAUH M TOT K€ MPOLECC MOXKET CTUMYJIUPOBATHCS B KIIETKE 00-
nee yeM onuuM [{K. Bo mHorux cnydasx B neiictBusx LIK HaGmromgaercs cunep-
ru3M. AHturenHas (Al') ctumynsinus npuBoauT K cexkpenuu LK «mepBoro moko-
aenus» — IL-1 u -6, TNF-0, koTOpble HHIYLIUPYIOT OMOCUHTE3 LEHTPAIBHOIO pe-
ryastoproro LIK: IL-2, a Takxke IL-3-5, INF-y u np. B cBoro ouepenp, LIK «BTOpO-
ro MOKOJIEHUs» BIUSIOT HA Ouocunte3 panuux LK. Takol npuHun neicTBus mno-
3BOJISIET HE TOJIBKO PETyJINPOBATH MMMYHHBIA OTBET, HO M aMIUTH(HUIIUPOBATH €TO0,
BOBJICKasl B PEAKIIMIO BCE BO3pacCTalollee YnuciIo KIeToK. IL.-2 mosiBiseTcs: B 1IUTO-
ma3me T-knetok vepes 2 4 nocie ctumyisiuuu; [L-4 yepes 4 4, [L.-10 yepe3 6 u,
IL-9 yepe3 24 u. IIuk BbIpaOOTKH pa3IMYHBIX JUM(OKUHOB BapbupyeT: 12 4 ais
IL-2, 48 u nus IL-4 u IL-5, 72 u nis IL-9 u INFy. [leitictBue LK TecHo cBsizaHO C
(bU3HOTOTHYECKUMH U MATO(MU3HOJOTUYECKUMH peakusiMu opranusma. [Ipu Bbl-
paboTku pa3znuyHbIX JIuMbokuHOBUBapbupyeT: 12 u mns [L-2, 48 u qs [L-4 u IL-
5,72 4 nns IL-9 u INFy.
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HeiictBue LUK TecHo cBsizaHo ¢ (hU3HOJIOTHUECKMMH U TATO(PU3UOIOTHYE-
CKMMHU peakuusMu opraHusMma. [Ipu 3TOM OpoOHMCXOAUT MOIYJIALMUS KaK JIOKalb-
HBIX, TAK U CHCTEMHBIX MEXaHM3MOB 3alUThl. OJHON U3 BaXKHEUIINX (YHKUIUN
cucteMbl LK siBrsiercst oOecrieueHre COrIaCOBAaHHOTO JEHCTBUS MMMYHHOM, 2H-
JOKPUHHOW U HEPBHOW CHCTEMBI B OTBET HA CTPECC. Y CUJIEHNE MPOAYKIUU OIpe-
nenennsix [[KBocnanenust wim (paxTopoB, CTUMYIHPYIOMUX POCT JTUM(POIUTOB,
MOKET JIeKaThb B OCHOBE HEKOTOpbIX 3a0oieBaHui. B TO ke Bpemsi CHUIKEHHE
ypoBHs psiaa LK Taxxe cnocodno npoBonupoBaTh 3aboneBanue. Tak, CSF urpaer
BEIYLIYIO0 POJIb B HOPMAJIbHOM I'€MOII033€, U YMEHBIIEHUE €r0 NPOIYKIIUU Hapy-
1aeT MEXaHU3MBbI 3aIIUTHI TPOTUB HH(EKITHIA.

[Tockonpky LK siBAsitoTCS JTOKaMBHBIMA MeauaTOpaMu, OoJjee meaecooopas-
HO U3MEPATh UX YPOBHU B COOTBETCTBYIOIIMX TKAHSAX IMOCJE IKCTPAKIIMU TKAHE-
BBIX ITPOTEUHOB WJIM B €CTECTBEHHBIX KUAKOCTIX, HAIPUMED, B CII€3€, CMbIBAX U3
MOJIOCTEM, MOUY€E, CIMHHOMO3IOBOM XKUJAKOCTH U T.A. YpoBHU LIK B cbIBOpOTKE Miln
JIPYrUX OMOJIOTMYECKUX KUIKOCTSAX OTPaKAIOT TEKYIee COCTOSIHHE Pa0dOThl MM-
MYHHOM CUCTEMBI, T.€. UX CUHTE3 KieTKkamu in vivo. B Hopme B kpoBu LK MC He
onpenenstorcs. BoisiBnenune LK oObryHO oTpaxaeT Hamuuue BocnaneHus. Ompe-
nenenve ypoBHed mnpoaykuuu [IK MoHoHykieapamu mnepudepruyeckoi KpoBU
(MIIK) in vitro mnoka3piBaeT (PYHKIMOHAJIBHOE COCTOSIHUE OTUX KJIETOK.
Cnonrannas npoaykuus LHK MIIK B kynbType CBUAETEIBCTBYET, YTO OHU yIKE aK-
TUBUPOBAHBI in vivo. UHAYIMPOBAHHBIN (PA3TUYHBIMU CTUMYJISATOPAMH, MUTOIE-
Hamu) cuHTe3 [[K oTpakaeT moTeHInanbHyI0, pe3epBHYIO CIIOCOOHOCTHKIETOK OT-
BeuaTrh Ha Al'-cTumys (B 4aCTHOCTH, Ha JEUCTBUE JICKAPCTBEHHBIX MPENApaTOB).
CamxenHas unayuupoBansHasi npoaykiusi LK in vitro Moxer ciayXuTh OJIHUM U3
PU3HAKOB UMMYHOAE(PUIIUTHOTO COCTOSIHUSL.

IIpn OLICHKE YpOBHEN K HE00X0IMMO [IOMHUTb, 4TO
onn spisitorcss Al-Hecnenmduueckumu ¢daktopamu. Iloaromy cneuuduueckas
JIMAarHOCTUKa MH(PEKIMOHHBIX, ayTOMMMYHHBIX U aJJIEPrUYecKuX 3a00JIeBaHUM ¢
MIOMOLIBI0  OmIpeAesneHuss ypoBHS Tex win  uHbIX LK HeBo3MoxkHa.
Tem He menee, uzyuenue ypoBHed LK mozBossier momayyuTh MHOpMaILUIO O
(GYHKIHMOHATBLHOM aKTUBHOCTH PA3JIMYHBIX TUIIOB UMMYHOKOMIIETEHTHBIX KJIETOK;
O TSKECTH BOCIAJIUTEIBHOIO MPOILIEcCa, €ro NepPeEXo/ie Ha CUCTEMHBIN YPOBEHb U
MPOTHO3€; O COOTHOILIEHUU MPOILIECCOB AJUIEPTUYECKUX U ayTOMMMYHHBIX 3a00J1e-
Banui. Kpome Toro, onpenenenne ypoHen LIK ucnons3yercs nmpu npUMEHEHUH
HOBBIX UMMYHOMOTYJIUPYIOIIUX MPENapaToB Ha OCHOBE pekoMOMHaHTHHBIX [[K n
WX AHTAaroOHWCTOB JJIsi W3ydeHHs (HapMaKOKHMHETHKU JTHUX IMPEnapaToB, a TaKKe
UX CIIOCOOHOCTH MHAYIMPOBaTh cuHTE3 Apyrux LK.

OnHako HEOOXOIUMO YUYUTHIBATH TO OOCTOSITENIBCTBO, YTO OMOJIOTHUECKHE
s dexter MuoTHX 1K, B wactHOCTH I, IMEIOT BBICOKYIO CTETICHb MICHTUYHOCTH,
KOTOpasi CO3J1aeT JOCTATOYHO IIMPOKUE BO3MOKHOCTH JIJII KOMIIEHCAIMMHEAOCTA-
TOYHOCTU WM JepUulMTa OJTHUX MEIUATOPOB JAPYTUMH, a TAKXKE TO, YTO MHOTHE
[IK criocoOHBbI B3aMMOJEICTBOBATh CO CTPYKTYpaMH OJHUX U T€X K€ PELenTop-
HBIX KOMIUJIEKCOB. MIMEHHO 3TO 00CTOATENHCTBO OOBSICHSAET HEPEIKO OTCYTCTBUE
KOPPEJSLIUUA MKy coJiepkaHreM TeX uin uHbIX LK 1 KiInHu4eckuMu 0coOEeHHO-
CTAMM TEUYEHUS MMATOJOTUYECKOTO Mpouecca. B paBHOW CTENEHU 3TO OTHOCUTCS U K
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BO3MOXKHOMY OTCYTCTBHIO KOppessiiuu mexay ypoBHsiMu LUK u s dexTuBHOCTBIO
tepanuu. CTaHOBUTCS Bce 00Jiee OYEBUIHBIM, YTO OPHEHTALMS TOJILKO Ha YKe
xopouio u3BecTHbIe [[K MOXKeT He 0TpakaTb UCTUHHOTO COCTOSIHHSI LIMTOKUHOBOW
perymisiuuu, 0oCOOCHHO €CIM Y4eCTb, YTO B MOJIABJIAIONIEM OOJBIIMHCTBE CIy4aeB
onpenenenue LIK orpannyeHo nuiibs HECKOIBKUMU U3 HUX.

[{UTOKUHBI U CepIeYHO-COCYAUCThIE 3a001eBaHUS.

IL-6, Tak e kak IL-1, ununuupyet cunte3 6e1KkoB ocTpoi ¢asbl. [ToBsiie-
Hue ypoBHell IL-1 u -6 acconuupyeTcsi ¢ MOBTOPHBIMU KOPOHAPHBIMHU COOBITUSMU
o6ompHbIXx MBC. B psine MHOTOYMCIEHHBIX HCCIIEIOBAHWN MOKA3aHO, YTO TIOBBI-
HICHHbIN ypoBeHb IL-6 nmeer Gosiee BaKHOE MPOTHOCTUYECKOE 3HAUECHUE 10 CPaB-
HeHuto ¢ hsCPBb s pa3BuTHS CcepAEHYHO-COCYIUCTOM CMEpPTH M APYIHX
KapAMOBaCKYJSIpHBIX ocioxHeHui. Y 60apHBIX OKC oTmeuanoch I0CTOBEpHOE
nosbitieHne ypouei IL-1, -4 u -10 no cpaBHEeHHIO O 3A0pOBbIMU JnliaMu. OOHa-
PY)XEHO CyIIEeCTBEHHOE MoBbilieHne ypoBHel IL-2, -4, -6, -12 u -18 y O0JIbHBIX
NBC 1o cpaBHEHHIO CO 370POBBIMHU JIUIIAMH, ITpUYeM ypoBeHb IL.-6 ObLI ele BbI-
nie y maruenTtoB ¢ MM. TNFa o61agaeT B OCHOBHOM UMMYHOMOYJIUPYIOIIUM U
poBoOCHANUTENBHBIM AeiicTBUEM. KoHnenTpanus uupkyiaupyromero TNFo oObru-
HO OYEHb HU3KA, OJIHAKO PE3KO BO3pacraer (MakcuMyM 3a 1,5 yaca) npu BO3HUK-
HOBeHUHU ocTpoii cutyauuu. Onpenenenne ypoBaeil TNFa u IL-6 urpaet nemaino-
BAKHYIO POJIb B IMATHOCTUKE 3aCTOMHON CEPACYHON HEJOCTATOUHOCTH.

HuToKkuHBI U ajjiepruyeckue 3a00J1eBaHNS.

OnHuM 13 OCHOBHBIX NATOT€HETUYECKUX MEXAaHW3MOB ATOW MATOJOTUU SB-
JsieTcst HapyuieHue perysiuuu cuates3a IgE na yposne nponykiuu IL-4, yto 66110
MOJIOKEHO B OCHOBY KoHIlenuu o nucoanance npoaykiuu [{K Tx1 u Tx2 B nato-
reHe3€ ajuIepruu, BO BpeMsi KOTOPOH MPOUCXOIUT YBEJIMYEHUE IKCIIPECCUU TEHOB
IL-4, -5, -13 u ycunenue aktuBHOCTH B-nmumdonuros. [lpu stom IL-5 sBnsercs
XEMOATTPAKTAHTOM JUIsl 303MHO(DUIIOB, BBI3BIBAET WX JACTPAHYJIALMIO TIPU Mapas3u-
TapHbIX HMHBA3USAX, WIPAET pOJb B IMATOI€HE3€ AJJIEPTHMUECKOTO BOCIAJICHUS,
atonuu. IL-13 B B-knetkax ctumymnupyert cekperuto [gG4 u IgE. IL-17 cnocoben
uHayuupoBath npoaykuuto LIK Tx2 u BeI3bIBaTh pazsute 303uHOP MK, BaxkHoe
MecTo B KoHTpolie cekpeunu IgE ynensitor sCD23, koTopas skcnpeccupyeTcst 61a-
roaaps IL-4 u GM-CSF.

Oyukuuio cynpeccopoB IgE-oTtBeTa MoryT BbINONHATH Tx1, KOTOpBIE MO-
nasnsitor  auddeperupoBky Tx2 u cekpenmro umu [L-4. DTa aKkTUBHOCTH
Tx1cBsi3ana B ocHoBHOM ¢ IFN-y. B cBsi3u ¢ atum m1000i#1 pakTop, CriocoOCTBYIO-
mwmii quddepennuponke Tx1, aBToMaTnyecku HHTUOMPYET pa3BuTre TX2 u amnep-
rudeckux nporeccos. K takum akropam otHocarces IL-12 u IFN-y.

HNurepaeiiknn 1 (IL-1a, IL-1p).

IL-1 mpenacraBnsier coboit cuctemy u3 tpex LIK: IL-1a, IL-1pB, IL-1Ra (anTta-
ronuct peuentopa IL-1), u nByx penentopoB R1 u R2. IL-1a u B xogupyroTcs
pPa3HBIMU (XOTS U TECHO CUEIJIEHHBIMU) F€EHAMH M PA3JINYaOTCs MO CTPYKType U pl
a—5,0; B —7,0). F'oMonorust ux CTPyKTYyphICOCTABISAET Jinib 26%. HecmoTps Ha
HE3HAUUTEIbHYI0 ToMOooruio, IL-1a 1 f KOHKYpHUPYIOT 32 OJIMH U TOT € pPeler-
top. [Ipeobnanaromieit popmoit 1L-1 spusiercs IL-1P. buonornueckue croiictsa L-
la u B oueHb cxonHbl, 100 uAeHTUYHBI. IL-10 akTHBUpYeET npeumyiecTBeHHO T-
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AUMQOLUTHI, 00IaaeT ayTOKPUHHBIM U TapaKpUHHBIM JIEHCTBUEM, B TO BpEMs
kak IL-1B — MHorodynkuumonansHeii [{K ¢ mmpokum ciekTpom aeicTBuUs, UTPaeT
KJIFOUEBYIO POJIb B PAa3BUTUU M PETYJISIUU HecHeU(UUECKON 3alIUThl U CIElH-
(Guyeckoro UMMYHUTETA, OJMH M3 TMEPBbIX BKIIOYAETCS B OTBETHYIO 3AlIUTHYIO
peaKkIMIo OpraHu3Ma Mpu ASHCTBUU NATOTEHHBIX (PAKTOPOB.

OcHoBHbIMU TipoayueHTamu IL-1f sBastorcs makpodaru v MoHOIUTHL. B
cunre3e ganHoro [IK Takxke MOTryT nmpuHMMaTh ydactue auMmdountsl, Gudpobdia-
cTbl. KJIETKHM-MUIIEHN — MMMYHOKOMIIETEHTHBIE, YHAOTEIHAIBHBIE, SIUTEINANb-
HbIE KJIETKH, pudpodnactel u np. IL-1B uHUIIMHPYET U peryiaupyeTr BOCHAIUTEb-
HbIe, UMMYHHbBIE TIPOLECCHI, aKTUBUPYET HeHUTpoduisl, T- u B-numdonutsl, cTu-
MyJupyeT cuHte3 6enkoB octpoit ¢assl, LK (IL-2, -3, -6, TNF-a)), monekyn anre-
3un (E-cenekTuHoB), MpOKOAryIssHTOB, mpocTaraananHoB. IL-1f nmoBbimaer xemo-
TaKCUC, (ParomuTos3, reMornod3, MPOHUIIAEMOCTh COCYIUCTON CTEHKH, ITUTOTOKCH-
YEeCKYI0 U OaKTEPUIIUAHYIO AKTUBHOCTh, OKa3bIBAE€T MUPOTEHHBIN 3P dEeKT u ap.

IL-1 yyacTtByeT B peryisiuuu TEMIIEpATyphl TE€Na, a €ro MOBBIIIEHHAS MPO-
JOYKUUs TPUBOJUT K PA3BUTUIO JIMXOPaAKU. M3BeCTHBI (haKTOPhI, CHHUKAIOIINE
ounonornyeckyro akTUBHOCThH IL-1. K HUM mpexzae BCero OTHOCST TIOKOKOPTH-
KOUJbl U MpocTarjaHAuHbl. M3 3K30reHHBIX (PaKTOPOB CleAyeT yKa3aTh LIMKJIIOC-
nopuH A. B CcbhIBOPOTKE KpOBH JIHI], KOTOPbIM ObLI BBEAEH SHIOTOKCHH, B MOYE
JUXOpaAsIIMX OOJBHBIX, & TAKXKE B KYJIbTYpPaJbHOM >KMJIKOCTU MOHOIIUTOB, aKTH-
BUPOBAHHBIX in Vitro, MOXKET ObITh OOHAPY>KEH MOJUMENTH/, CIIeUn()UIECKU CHH-
xatoruii aktuBHOCTh IL-1. TloBbimenue ypoBus IL-1 Habmiogaercst npu paznuy-
HBIX BOCHAIUTENbHBIX U A3, BKIIOYas CENTUYECKHUM IIOK, BOCIAIIUTEIBHOE TO-
paxkenue kuiieuHuka, PA, caxapusiii nuadet 1 tuna. CuabHOE MOBBIIIEHUE YPOB-
HA [L-1 npuBOAUT K TMIIOTEH3UM, AHOPEKCUH, PA3PYLIEHUIO XPAILIEH B CyCTaBaX.

DHIOTENMMANbHBIE KIETKH COCYIOB YesoBeka nmonapmusaneM IL-1oa u B cek-
PETUPYIOT MOJUNENTHABI, TOJJOOHBIE TPOMOOIIMTAPHOMY (PaKTOPy pocTa. ITU MO-
JUNENTUABl MOTYT CTUMYJHUPOBATH KJIETOYHYIO MHUTPALMI0O U MPONUQEpalUio U
BBI3bIBATH OCBOOOKJIEHUE COCYJIMCTHIX MEIUATOPOB BOCMAJICHHUS, YTO MPU 3HAUU-
TEJIbHOM YBEIMYEHUU yKa3zaHHbIX L[[K Moxer mpuBecTH K IMCCEMUHHPOBAHHOU
BHYTPUCOCYAUCTOMN KOATYJISALINH.

[Ipu MHOXXECTBEHHBIX TpaBMax B IUIa3Me HaAOJIOJAeTCsl BHICOKUM YPOBEHD
IL-1, -2, -6, u ocobeHHo pe3ko yBenudeH ypoBeHb TNF. OTTopkeHHE MOYEeYHOTO
TpPaHCIUIAHTATa COMpPOBOXkAaeTcs yBenuueHuem ypoBHs IL-1, -6, TNF B mna3zme.
VYrpo3a npepbiBaHrs OEpPEMEHHOCTH CONPOBOMKIAETCS YBEIMYEHUEM IMPOIYKIIHH
MOHOHYKJIeapamMu nepudepuyeckoil kposu IL-1 u yBenmueHueM skcmpeccuu pe-
nentopa IL-2 B cybmomynsuuu T-xnerok. IL-1B mpunaanexut cyliecTBeHHas
pons B marorenese CIIMa. Ilpu ncopuase cunre3 IL-1o u B He cHmkaeTcs, HO
najaeT ux (pyHKIIMOHANIbHAST aKTUBHOCTh. Huskas aktuBHOCTH IL-1 MOXeT OBITH
o0ycoBIieHa TE€HETUYECKU (BO3MOYXKHO HacCJEeI0BaHUE ajiens
reHa IL-1, onpenensromiero cuates IL-1 HopManbHOTO cosiepKaHusl, HO CO ciIabou
(GyHKIIMOHATBLHON aKTUBHOCTHIO). [loBbImIeHHBIM ypoBeHb IL-1 oTMeuaroT mnpu
OCTPOM U XPOHMYECKOM MHUEJIIOUTHOM JIEWKO3€. Y BEJIMYEH ypOBEHb B mazme IL-1,
-6, TNF nipu BoJsiocatokneToyHoM Jerkose. IL-1 ctumynupyer Muenonoss u pas-
HUE ATaIbl SPUTPOI0A3a (MO3IHKUE — MOJIABIIAET, Oy1yYl aHTAarOHUCTOM APUTPOTIO-
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stuHa). IL-1P momasnser pa3sutue B-numdountos, yuacTByeT B BbIOOpE HampaB-
JICHUSI TEMOII0A3a MEXy MUelo- U B-nmuMdorossom (B moJib3y mepBoro).

Koaonunectumyaupyrwomue gpakropnl (CSF).

CSF — a0 LIK, ctumynupyrone reMomnod3. B HacrosieeBpems: onucaso 3
K »srtoii rpynmnbel: G-CSF (rpanynouurtapssiii), GM-CSF (rpanyiouutapHo-
MakpodaranbHbiii), MCSF (MoHonutapuo/makpodarainbubiii). CSF — noaumnentusl
¢ m.M. 20-40 k/la. GM-CSF, M-CSF, G-CSF npoayunpyroTcss MOHOHYKJI€APHBIMU
daromuTamu, SHIOTEIUATLHBIMU KJIeTKaMu U (prudpobOiacTaMu, COOTBETCTBEHHO.
GM-CSF unayuupyet poct u audhepeHInpOBKY HE3PETbIX KOCTHO-MO3TOBBIX Jie-
TOK B Pa3HbIE TUIbI KIIETOK MHUEJIIOMAHOIO Psila, MPU 3TOM YCKOpPSIET IPOLECC COo-
3peBaHusl MPEALICCTBEHHUKOBIPAHYJIOLUTOB W MOHOHYKJICAPHBIX Makpo(aros.
Bricokuit ypoBenb GM-CSF, cekpetupyeMoro omnyxoieBbIMU KJI€TKaMH, 00ycIaB-
JUBAET HEUTPOPUINIO y OONBHBIX CO 37I0KauecTBEHHBIM mpoiieccoM. M-CSF BbI-
3bIBaeT AUPPEPEHIIMPOBKY MeMOMOITHUECKUX KJIETOK-NPEAIIECTBEHHUKOB B MO-
HoHykJeapHbie ¢daronuthl, G-CSF — B HeWtpoduisl. CSF oTHOCATCS K mpoBocHa-
mutenbHbIM LK, UX ypoBHM B Iu1a3zMe YBEIMYMBAKOTCS MPHU BOCIAJIECHUH PA3INy-
HOU 3TUOJIOTUH.

daxTop Hekpo3a onyxoJeii (TNF).

B rpynny daktopoB Hekposa onyxonei BkiatodaroT TNFao u B (mumdoTtok-
cuH). OHHM TIPEACTaBIAIOT co00i monunentuabl ¢ M.M. ~17 k/la. TNFo sBnsercs
MPOYKTOM MOHOIIMTOB/MaKpo(aroB, dHIOTEIHAIBHBIX, TYYHBIX U MHEIOUTHBIX
kietok, JIAK, kieTok Hedporiuu, B OCOOBIX CiIydasX — aKTUBHPOBAaHHBIX T-
aumdouutoB. Ilociaennue sBst0oTCs 0OCHOBHBIMU Tpoaynentamu TNFP, koTopsrii
obpasyercs mipu aeiictBuu Ha T-kieTku A" 1 MUTOTEHOB 3HAUUTEILHO TIO3KE, YEM
TNFa (2-3 cyTku nocie akTUBaLiM).

[IpoTHBOOITYXOJIEBOE AEUCTBUE, CBA3AHHOE C TEMOPPArNYECKUM HEKPO3OM U
JIaBIlIE€ HA3BAHUE CEMEUCTBY, OJTHAKO HE OTPAHUYMBAET CIEKTP ACHCTBUM JaHHBIX
K. CymiecTByeT Tpu OCHOBHBIX HampasiieHus aerctBust TNF:

o UTOTOKCUYECKOE, HAIIPaBICHHOE Ha KIJIETKU OIyXOJIMIHOO KIIETKH,
IIOPAKEHHBIE BUPYCAMH;
o MMMYHOMOJYJIMPYIOIIEE U TNPOTUBOBOCHAIMTENBHOE, BBI3BIBAEMOE

aKTUBaIMeil Makpodaros, HEUTPOPUIOB, F03UHOPUIOB U SHIAOTEIUATHHBIX KIIe-
TOK;

o BJIUSIHAE Ha METa0O0JM3M, CIIOCOOHOE NPHUBECTH K THUIEPIIMKEMHH,
pe30pOLMK KOCTU U YBEJIMUYEHUIO MBIIIEYHOTO TJIMKOTE€HOJIN3a, T.€. KaXeKCUH, Ha-
0JI01aeMOM MTPU HEKOTOPBIX Mapa3UTAPHBIX HHOEKIHUAX.

B pesynbrate BeicBOOOXAeHUsT TNF moBbilaeTcs MpOHUIIAEMOCTh KamuJl-
JSIPOB, MTOBPEKIAETCA DHAOTEINNA COCYJI0B, BO3HUKAET BHYTPUCOCYAUCTHIN TPOM-
603. Konnenrparmust mupkynupytomero TNFo oObaHO o4YeHb HH3KA(<S mr/mu),
OJIHAKO OHa pe3Ko Bo3pactaeT (MakcumyM 3a 90 muH.) nociie BBeAeHus JIIIC u
BO3Bpalaercs Kk HopMme B TeueHue 4 4. Beicokue ypoBau TNFa (>300 nir/mi) 00-
HapY’KMBAIOT BO BpEMs CENTUYECKOro 1moka. CoXxpaHeHHE BBICOKUX YPOBHEW yKa-
3bIBAET HA BO3MOXKHOCTb BO3HUKHOBEHUS HEXKENATENBbHBIX IOCIEACTBUMU. bBLIO
noka3ano, 4yto y BUY-unpuumpoBaHHbIX 1l B HA4YaJdbHBIA TIepruo 3a00JIeBaHuUs
3HAYUTENIbHO yBennuuBaroTcsa KoHUeHTpauuu TNFo u IFN-y. [loBeieHHslin ypo-
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BeHb TNFo npu CIIM]/le maaynupyer permkaiuo Bupyca B HHOUIIUPOBAHHBIX
KJIETKaX MO ayTo- wiu napakpuHHomy myth. Kpome toro, TNF, ocymiectBisis
KWJUJIMHT KJIETOK, TTOPAKEHHBIX BUPYCOM, BBI3BIBAET BUPYCEMUIO U 3apPaKEHUE HO-
BbIX JiMdonuToB. OnmnopryHuctuueckue uH@peknuun y BUY-uHbUIMpoBaHHBIX
JIMLL IPUBOJAT K JonoaHuTebHON npoaykuuu TNFo u IL-1, u 3T0 ToXe BhI3bIBaeT
yBEJIMYEHUE KOJIMYECTBA KJIETOK, COJIePKAIINX BUPYC UMMYHOAeHUIIUTA.

KoHeuyHbIil ypOBEeHb 3HAHHMH.

L Yenekucnwiii 2az3 mpancnopmupyemca Kpoevio 6 pasHvix cOCMOAHUAX.
Pacnonosrcume cneoyroujue mpancnopmuuie gpopmor CO, no cmenenu npoyeHmHo2o
npeobnaoanusn é oouell 001e MPaHCROPMUPYEMOIL Y2IeKUCTONbL:

1) kapbremornobus;
2) OukapOoHar;
3) ¢usudecku pactBopeHHBIN CO;.

2. Pacnonosrcume peakyuu cunmesa zema ¢ moi nOc1e006ameabHOCHU, 8
KOmOopOIl OHU NPOMEKAaom ¢ Opeanu3me:
1) oGpazoBanue nop}oOUIITMHOTEHA;
2) oOpa3zoBaHHE O-aMUHOJIEBYIMHOBOMN KUCIOTHI;
3) oOpasoBanue npotonoppupunalX;
4) NpUCOENVHEHUE JKeJe3a.

3. CHudicenue Konyenmpayuu oouiezo deika ¢ niame Kpoeu HaA3vleéaemcs
... U MOICEm HAOMIO0amvbca npu ...

4. Ioevluenue Konyenmpayuu odowe2o0 HelKa naasmovl Kpoeu HA3bl6ACHICA
.. U MODCEM HAOTI00AMbCA 6CTIEOCHEUE. ..

5. Ilepeuucnume ocnoenvie dyghepuvie cucmeml Kposu...
6. Memabonusm 2110K03bl 8 IPpUMPOUUMAX NPEOCMABIIEH ...
7. B céa3u c evicokumu KoHyeHmpayuamu KUcaopooa é Ipumpoyume co3-

oaromca 01azonpusmHsle YCaosus 011 OKUCTIEHU 2eMO02100UHa 8 Mem2emo100uH,
KOMOopbulil He MOodXcem GbINOJIHAMb (QYHKYUI0 nepenoca Kuciopooa. Qopamnoe eoc-
CMaHOoB/IeHUE MEM2eMO2I00UHA 8 2eMO2I00UH OCYULeCme1Aemca npu yyacmuu gep-
MeHma ... , 00HOPOM IJIEKMPOHOB U NPOMOHOE 8 KOMOPOM CILYHCUM KOpepmeHm ...

8. Tpancnopm u Oenonuposanue dcene3a 6 OP2AHU3ME NPOUCXOOUM NpPU
yuacmuu ... COOMEEeMmMCmeEeHHO.
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9. Kntouesoint peakyueit cunmesa 2ema asnsemcsa oopazoeanue ... , pe-
aKyuio Kamaauzupyem gpepmenm... , KOmopuwlii UHCUOUPYEeMCA ...

10. Ha cunme3s 00HOIl MOIEKYIbL 26MA UCROTIL3YEMCA ... MOTEKYJl 2TUYUHA.

11.  3abonesanus, 006ycnosnennvle HAC1E0CHBEHHBIM 0edeKmom hepmenmos
cunmesa zemda, Ha3vl6AIOMCA ...

12.  Iloobepume K yKa3aHHbIM MUNAM 2eMO2I00UHA COOMEEMCMEYIOUiUE Ha-
00pbl notunenmuoHbIX yeneii:

A —-HBA, 1. 02y2
b-HB A, 2. 022
B — HsF 3. 0262

13.  Onpeoenume yuacmok ff noiunenmuoHnou yenu, NPUHAOIEHCAUWUIL HOP-
MATLHOMY 2eMO2NI0OUHY U 2eMO2TI00UHY S:

A—HOopManbHbIN FeMOII00MH; 1. BasI-ruc-neu-Tpe-npo-riy-riy-iaus-. . .
b — remorno6un S. 2. BaJI-TUC-JIEU-Tpe-TIPO-BAI-TIIY-JTU3-. . .

14.  Cpaenume 0sa benka, yuacmeyrouiue é oomene rycenesa:
A — Tonbko TpaHc]eppHH. 1. ConepKuT HEreMoBOE XKeJe30.

b — Tonbko pepputus. 2. ConepKuT reMoBO€ Kele30.
3. I'uKONpOTEenH Ma3Mbl KPOBH.
4. JlennoHUpYET *KeJe30 B KIETKaX OpraHu3Ma.

15. Cpaenume pynkuuu paznplx 0eaKko6vix paxuuil Kposu:

A — anpOyMUHBI; 1. OGecneunBalOT UMMYHHTET.

b — o, rno0ynuHsL; 2. O6ecnieunBalOT OCMOTHYECKOE JaBJICHUE KPOBH.

B — o, rmoOynuHb, 3. OcytIeCTBISAIOT TPAHCHIOPT KUCIOPO/IA.

I' — B rmoOynuHbL. 4. OCymeCTBISAIOT TPAHCIIOPT TUAPOPOOHBIX MOJIEKYI (KUPHBIE

KHUCJIOTBI, OUIUPYOUH U T.11.).
J — vy rnoOynuHsel 5. Ocyl1ecTBISAIOT TPAHCIOPT TUPOKCHUHA, KOPTUKOCTEPOUIOB.
6. OCylIecTBISIOT TPAHCIOPT XKeJle3a.

7. Ocyl1iecTBIseT TPAHCIIOPT MEJIH.
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8. CozmepxaT MHTMOMTOPBI TKAHEBBIXITPOTENHA3.

16. Mnozue chepmenmul Kposu mozym 0btms UCHOIB30BAHBL OJ151 OUACHOCHIU-
Ku 3a00neeanuil u KoHmpoan rppexkmuenocmu nevenusn. Illpu namonozuu Kaxux op-
2aH086 6 KPOBU NOBLILACHICA AKMUBHOCHb NEPEUUCTCHHBIX HUMICe (hepmenmoa?

A —Ileuens. 1. JIAT 45.
20T »
b — Cepaue. 3. AMuiasa.

4. Kpeatundochoxkunaza (MB dopma).
B — Ilomxenynounas 5. AnaanHamuHOTpaHCcdepasa.

xKeesa.
6. AcnapraraMmuHOTpaHCcPepasa.

17. Ykaoscume 6o3moorrcnoie npuduHbl:

A — 'unepnpoTeMHEMUA. 1. HeppoTHUECKHIT CHHIPOM;
2. oOUIIbHBIE PBOTHI;
3. oOmMpHBIE 0KOTH;
b — 'unonporennemun. 4. nopakeHue Ne4YeHH;
5. ocTpble UHPEKIUU;
6. 6enKOBast HEJOCTATOYHOCTb.

18.  Iloobepume sepnvie ymeepitcoenusn 01 c1e0yroujux nOHAmMuUIL:

A — anupaos; 1. ciBur pH kpoBU B KHCITYIO CTOPOHY;

2. pa3BuBaeTcs Ha (OHE THIEPBEHTUIISIINH JIETKHX;
b — ankanos. 3. casur pH KpoBU B IIENOYHYIO CTOPOHY;

4. pa3BuBaeTCs Ha (pOHE caXxapHOTO quadeTa.

19. Iloobepume Kk nepeuucieHHbIM RAMONOZUAM COOMEEHCMmEyuiee onpe-
deyieHue:

A — mapanporenHe- 1. HapymieHne cuHTE3a OJJTHOM U3 HOPMAJIbHBIX LIETIEN
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MU,

THH.

emca:

reMOTJIOONHA;

b- TaJ1aCCCMMUI, 2. TIOSIBJICHHE B KpOBHU OCJIKOB HE CBOMCTBEHHBIX HOP-

MaJbHOMY OpraHU3MYy;

B — nopdupus; 3. HapylUIeHHEe MPOIIEHTHOI'O0 COOTHOIIEHUS OCHOBHBIX

OenKoBBIX (ppakiuii;

F—I[I/ICHpOTeI/IHeMI/I}I; 4, HaCJICACTBCHHOC NU3MCHCHUC CTPYKTYPhI OJIHOM U3

[IOJIMIIENTUAHBIX [[EIEH reMOrIO0OnHa;

I[ — reMorJIoOnHoIa- 5. HaKoOIJICHHUE MNpCaAMCCTBCHHUKOB I'cMa, BCJICACTBUC

20.

1)
2)
3)
4)
5)

nedexra HepMEHTOB YUACTBYIONINX B €T0 CUHTE3E.
Iloooepoicanue ocmomuueckozo 0asnenus 6Hympu cocyoa oodecnequea-

a0 yYMUHAMU;,
KaTHOHAMU HaTpPUS;
nercrtesueM TAM®;
KaTHOHAMH KaJbIUs;
COJIEp>KaHUEM TIFOKO3bI.
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