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CIIUCOK COKPAILLIEHUN

AKTT - agpenoxkoptuxorponusiii ropmon 17-KC -
17-keroctepounnl 17-OKC - 17-okcukerocrepount 2,4-JTHDI -
2,4-nuantpodennaruapasud AP - anenozunaupocpar ATD-
aJeHo3uHTpUpOchar

AYTB - akTHBMPOBaHHOE YACTHYHOE TPOMOOIIACTHHOBOE BpeMs
AJAT - anannHamuHoTpaHcdepasa

A®DII - anbda-1-peronporenn

A/l' - anTHANYpPEeTHYECKHI TOPMOH

AcAT - acnapraraMmuHoTpancgepasa

BO® - 6enxu ocTpoii ¢asbl

BK3 - 6poMKkpe30.10Bblii 3e/1eHbIi

BK® - 6pomkpe30.10BbIii (pUO/IETOBBIN

B®C - 6pomdenonoBblii cUHUI

BO - 0ydepuble ocHOBaHusI

BMK - BaHWJIWJIMHHAAJIbHAS KHCJIOTA

BI7KX - BbicOKO3(p(peKTHBHASA KMAKOCTHAA XpomMaTorpadus
I'T'TI - ramMma-riayTaMmuITpaHcnenTuaasa

I'K - rekcoknnasa

'aAl' - rmyramaTaeruaporeHasa

I'-6-® T - raoko030-6-gocdaTaeruagporenasa

I'BK - romoBaHM/IMHOBAas1 KHCJIOTA

I'PT" - roHa10 TPONMH-PUIIU3ZHHT TOPMOH

I'PUT" - roHag0TPONMH-PHIU3MHT HHTMOUPY IO TOPMOH
DA - uMMyHO(pepMEHTHBIH aHAJIN3

HNUXI/1 - uMmmyHoxpomaTorpadguyeckas IKCIpecc-IuariocCTuKa
HAII - uHruOUTOPHI AKTUBATOPOB IJIA3MHUHOT€HA

KOC - kucJI0THO-OCHOBHOE COCTOSTHHE

KPI' - KOpTMKOTPONUH-PUIN3UHT TOPMOH

KK - kpeaTuHkuHa3a

KbBI' - kymaccu OpusuinantToBoro roayooro JIAI -
JIAKTATAeruporeHasa

JKCC - narenTHan (HeHACBHILIEHHAs]) JKeJ1€e30CBsI3bIBAIOIIAS
HKCC - nacpllieHHAas1 Kej1e30McnocooHocTh cbiBopoTku JIIIBII -
Junonporenabl Bbicokoil miaornoctu JIMOHII - ntunonporenabl
o4yeHb HU3KOM miaoTHocTH JIIIIII - nunonporenabl
NPOMeKYTOUHOM MI0THOCTH JII' - THOTEeMHU3MPY IO TOPMOH
MJI - masiaTaeruaporesasa

MHO - mexkayHapoiHoe HOPMAIN30BAHHOE OTHOLLICHHE

ME - me:xxayHapoaHble eAMHULbI

MCT - Me1aHOIMT-CTUMYJIMPYIOLIHI TOPMOH

MK - mouyeBast KHCJIOTA

HO (BE) - He1ocTaTOK OCHOBAHMI

HCE - neiiponcnenuduyeckas eH0JI1a3a



HJKK - HearepupuunpoBannblie ;kupHble KUcJaI0Thl HAJI -
HUKOTHHaMuJAaleHMHAuHYKIeoTua HAJID -
HUKOTHHaAMUJaJeHMHAUHYKIeoTuAPpochaTr OM - onyxoseBbie
Mapkepsbl O® - ocTrpasn ¢asza

IITTI - nepopajibHbIN TECT HA TOJEPAHTHOCTH K IIIOKO03€
n-H® - n-uurpodennidocpar

n-HO®® - n-aurpopennidocdar

D - npoaykrsl Aerpaganuu GuOpUHOreHa

IIPT" - npoJIaKTHH-PHJIM3HHI TOPMOH

IIPUI" - npo/IaKTHH-PUIH3UHTMHTUOMPYIOLIUIT TOPMOH
IICA - npocrarcnennpunyecknii aHTUreH

I1B - nporpoMOuHOBOE Bpemsi

ITO - nporpoMOMHOBOE OTHOLLIEHHE

PUA - paaimoMMMYHHBbIH aHAJIN3

PDA - pakoBo-3MOpHOHAIbHBINH AHTUTEH

P®MK - pactBopumbie (pOPUH-MOHOMEPHbIE KOMILJICKCHI
PIC - perukyn0-3H0TEIHAIbHAA CHCTEMA

CK® - ckopocTb KiI1y00UKOBOH (PHJIbTPALMHU

CTPI' - coMaTOTPONMH-PUIN3HHT TOPMOH

CTT - coMaTOTpONHBINH FOPMOH

CPb - C-peakTuBHbBIi 0€JIOK

CCK - cyabdocaanunjioBasi KMCJI0TA

TPI' - THPEOTPONUH-PUIN3UHT TOPMOH

111 - TupeoTpPONHBIH TOPMOH

TIIA - TKaHeBO#l AKTUBATOP MJIA3MUHOI€HA

TI' - TpurauuepuabI

TXY - TpuxsI0pyKCyCHasi KHCJI0TA

TAFI - TpoMOuH-akTUBUPYEeMbIii HHTUOUTOP GUOPHUHOIN3A
TB - TpoMOUHOBOE Bpems

VIIA - ypokMHa3HbII AKTUBATOP MJIA3MHHOT€HA

DCT - Gpo/THKYJIOCTUMYIUPYIONIUAI TOPMOH

XM - XHJIOMHUKPOHBI

XC - xoJqecTepuH

X3 - xoaMHAICTEpa3a

XT'Y - XopuOHUYECKUI TOHAIOTPONUH YeJI0BEKa

ATIA - neruapo3nuaHapocTepoH

AI'IA-C - neruapo3nuaHapoCTepoH-Cyab(pat

AMCT - aHTHTe/1a K MUKPOCOMAJILHOMY AHTHIE€HY THPEOLIMTOB
E2- acTpagmnon

SHBG - r;100y./11H, cBA3BIBAIOLIHUIA 10JI0BbIe TOPMOHBI



TEMA: BUOXUMWYECKHE AHAJIN3bI B KJIMHWUYECKOW MEJUIINHE.
METO/bI KIIMHNYECKOM bBUOXNMHUU.

OcHoOBHbBIE BONPOCHI TEMBI.

1)  MecTo KIMHUYECKOH OMOXMMHUU CPEIu JAPYTHX MPHKIATHBIX KIAHU-
YECKUX JUCIUTUTHH

2)  IlpumeHeHWe OMOXMMHUYECKMX AaHAIM30B (CKPUHHUHI, MOHHTOPUHT,
JIMarHo3, MporHo3)

3)  OtOop 00pa3oB A aHAIKU30B (3aIPOC HA aHAIIN3)

4)  TlonsTne 0 OMOXMMHYECKMX CTaHAApTaX U KOHTPOJIC KauecTBa OWO-
XHUMHAYECKOTO MaTepraa

5)  JlaGopaTopHble METOJbI OIICHKH OEIKOBOro OOMeHa (a3oToMeTpuye-
CKHE, TPAaBUMETPHUUECKHE, «IIPEIUIUTAIIMOHHBIE)», CIEKTPOPOTOMETPUUECKHUE, Pe-
(dpakToMeTprUUYECKUE, KOJIOPUMETPHUECKUE)

6)  JlaGopaTOpHbIC METO/IbI OLICHKH (PePMEHTATUBHOTO OOMEHA

7)  JlabopaTOpHbIC METO/IbI OIICHKH TMTMEHTHOTO OOMEHA

8)  JlaGopaTopHbIC METO/IbI OIICHKU yIJIEBOJHOTO OOMEHA

9)  MeToabl onpeaesieHus MoKa3aTeei JTUMUIHOTO OOMeHa

10) JlaGopaTopHble METO/BI OLIEHKH KHCIOTHO-OCHOBHOT'O COCTOSTHUS

AKTYaJIbHOCTH TE€MBI.

Knunnyeckas 6M0XuMus - KITMHUKO-AUArHOCTUYECKask AUCIUILIMHA, KOTOpast
3aHMMaeTCs pa3pabOTKOM 1 UCTIOJIB30BAHUEM CTaHIAPTHBIX METO/I0B AUATHOCTUKH,
a TaKk)Ke OCYIIECTBIISIET KOHTPOJIb 32 TEUEHHEM 3a00JI€BaHUM C TO3UIIMI OMOXUMUHU.
Knunnyeckas OuOXuMUS —SBJISETCS Ba)KHEHIIMM  pasziesioM J1abopaTopHOi
JTUArHOCTUKHA, HapsAay C  KIMHAYECKOW  J1abopaTOpHOW  TeMaToJIOTHEH,
UMMYHOJIOTHEH, KIIMHHYECKON CEPOJIOTHEH M MHKPOOHMO - JIOTHEH, KIMHUYECKOU
TOKCUKOJIOTHEH U Jip. JlaHHas AUCIMIUIMHA pacrojaraer cnenuduieckum Habopom
AHATMUTUYECKOTO O00O0pYy/IOBaHUA, UCIOJIb3YeT MHOXECTBO JUATHOCTUYECKUX
METOAOB M TO3BOJISIET Bpauyy-KIMHHUIUCTY OLEHUTh JUAarHOCTUYECKH U
IPOTHOCTUYECKH 3HAYNMBbIE HAPYIIEHUSI OMOXUMHUYECKUX MPOILIECCOB B OPraHU3Me
gyernoBeka. JTa o00nacTe J1abOpaTOpHOM JAMATHOCTHKK JOCTaTOYHO OYpHO
pazBuBaeTcsi. CoBpeMEHHas KIMHUYECKass OWOXMMHSI TO3BOJISIET CYIIECTBEHHO
00JerunTh KBaTU(UIIMPOBAHHYIO 1 000CHOBAHHYIO TTOCTAHOBKY JUArHo3a, BEIOOP
JICYCHUS U OIIEHKY TIPOTHO3a MPU MHOTHX 32a00JI€BaHUSX.

KnrHrKo-0MoXuMHUYeCKre UCCIeTOBAHNS BBITIONHSAIOTCS MPAKTHYECKH BCEM
nanpeHtaMm. VX 0OpUMEHSAIOT TJIaBHBIM 00pa3oM il TOATBEPKICHHUS WU
YTOYHEHUS AUArHO3a, XapaKTePUCTUKHA (DOPMBI, TSKECTH TEUCHUS M OMpPEIeICHUs
nporHo3a Oo0Je3HH, BbIOOpAa STHUOJIOTMYECKOW M MATOTEHETHMYECKON Tepamnuu,
KOHTpPOJISI 32 pe3yJibTaTaMu JICUCHUS], a TaKXKe JJisi OOHApyKEHUs MaTOJOTHU MPHU
CKPUHHMHTOBBIX UCCIIEOBAHUSIX.

B 3aBUCMMOCTM OT KIMHHUYECKUX 3a/lad OMOXMMHUYECKHE HCCIEeA0BaHUs
MOTYT MPOU3BOAUTHCA OJHOKPATHO M MHOTOKpPATHO (B JWHAMHKE), a TaKXkKe B
rpoiiecce MpoBeAeHUs PYHKIUOHAIBHBIX WIN (PapMaKOJIOTHYECKUX TECTOB



CO CTUMYJISIMCH WJIM TOPMOKCHHEM JTAIlOB HCCIEAyeMOro OOMEHa BEIIECTB,
KJIETOYHBIX WJIA TYMOPATbHBIX PEaKIuil 1100 Npyrux (yHKIHMA, BRIPAXKEH - HOCTh
WJIM KQ9€CTBO KOTOPBIX OTPAKACTCS B IMapaMeTpax OmpeesieMoro JJabopaTopHOTO
MOKa3aTeIs.

broxumudeckne TEXHOJOTUH PETYIISPHO 0OOTaIIaroTCs HOBBIMH METOAaMHU
uccienoBannid. [lOBBIIIICHWE WX YYBCTBUTEIBHOCTH U CIICHHU(PUYHOCTH CIIO-
COOCTBYET PpACIHIMPEHUI0O OOBEKTOB OHMOXMMHUYECKOro aHanu3a. [lomMumo
TPAIUIIMOHHOTO aHAJN3a CHIBOPOTKH KPOBU M MOYH BCE IIUPE B THATHOCTHUCCKUX
IEJISIX UCTIOIB3YETCSl KOHIEHCAT BBIBIXaeMOT'0 BO3/1yXa, BHITIOTHAS, CJIe3HAS JKHJI-
KOCTb, JIMKBOD, KJICTOYHBIC 3IeMEHTHI U JIp. [1lupokoe BHeIpeHNE OMOXMMUYCCKUX
aHAJIM3aTOPOB TIO3BOJISICT MMPOBOIUTH KOMILJIEKCHBIN aHAJIN3 C HUCIIOIh30BAaHUEM BCE
MEHbIIIETO 00beMa OMOJTOTUUECKOM TTPOOHI.

IIpeananuTuyeckuii 3Tan OMOXUMHUYECKHUX MCCIeI0BAHNM.

3a00p OMOJOTHYECKOTO MaTepHuaia JUIs BBIMOTHCHUS OMOXUMHUYECKOTO Jia-
OOpaTOpHOTO  MCCIICIOBAHUS  OCYIIECTBIIICTCS JIO TPOBEJICHUS Jie4eOHO-
JUATHOCTUYCCKUX MEPOTPUSITHI MU TOCJIE HEr0, BDEMEHHOHN MPOMEXKYTOK OIpe-
JEISICTCS. MHANBUIYaTBHO.

B cnydae mpoBenenmsi 3a00pa OMOJIOTMYECKOTO MaTepuaja y IMaldeHTOB,
MOJIBEPTHYTHIX XUPYPTrUYCCKUM M JIPYTUM BMEHIATCIIBCTBAM, IS BBIMOTHCHHS
OMOXMMHUYECCKOTO JIADOPATOPHOTO HCCIICIOBAHUS HEOOXOJMMO YYUTBHIBAThH Clie-
IyIOIIHNE 00CTOATENhCTBRA:

* B IOCJICONEPAIMOHHOM MEPUOJie, B 3aBUCUMOCTH OT €r0 00beMa U Xapak-
TEpa, aTakke BCIEICTBUE OCTATOYHOI'O BIMSHUS CAMOIO IMAaTOJIOIMYECKOro Mpo-
1[ecca, U3MEHEHUs Pa3IMYHbIX MOKa3aTesel )KU3HEAeATENbHOCTH OPTraH3Ma MOTYT
COXPAHSTHCS OT HECKOJIBKUX THEH 710 TPEX HEJEeb;

* mocie WHGY3UM BHYTPUBEHHBIX BOJHBIX PACTBOPOB BEIIECTB 3a00p
oOpasiia KpoBH y MaIMeHTa IOJKEH OBITh OTCPOYEH HE MEHee ueM Ha 1 yac;

* 1ocie HHQPY3UHU )KUPOBON IMYIBCUU - HE MEHEe, YeM Ha § 4acoB.

Cy1iecTBeHHOE BIMSIHUE HA PE3YIbTaThl FOMOXUMUYECKOTO UCCIICT0OBAHUS
OMOJOTUYECKOTO MaTepHalia OKa3bIBAIOT YCIOBUS MEPHO/Ia, TPEAIIECTBYIOIIETO
3a00py y manueHTa obpasna ouosoruaeckoro Mmateprana. C 3Toi menpio B 00s13a-
TETHLHOM TOPSIIKE YUYUTHIBAIOTCS CICAYIONINE (PaKTOPHI:

* ne4eOHO-TMArHOCTUYECKUE MPOIEAYPHI, MPOBOAUMbBIC MAMEHTY (MHBEK-
1, uHGy3un, TpaHnc(y3un, BBEICHHE PEHTIT€HOKOHTPACTHBIX CPEJCTB, HMMYHOC-
UHTUTpadus, AUAIN3, YHAOCKOIUYECKOE WCCIICIOBAaHUE, ONEPATUBHBIC BMeEIIIa-
TENBCTBA, (PUZHOMPOLICTYPHI, METOIbI (PYHKITMOHATTEHON JTUATHOCTUKH);

* BO3JICHCTBHE MOHU3UPYIOMIECTO U3ITYICHUS B aHAMHE3€ TAI[MCHTA,

* Ha3HAYCHHWE MAIHMCHTY JIEYCOHOTO MTUTAHUS C YIETOM TSDKECTH COCTOSHHUS
Y HATMYHUS XPOHUIECKOTO 3a00JIeBaHN.

B cmydae mpoBeaeHus 3a00pa OMOJIOTHYECKOT0 MaTepuaia y MaiueHTa, Imo
JTy4aroero JEKapCTBEHHBIE CPEICTBA C yUETOM MMEIOIIETOCs 3a00JIeBaHMs, Bpay
CTIEIUAIACT, OKA3BIBAOIINA MEIUIIMHCKYIO TIOMOIIh MAlUEHTY, 0053aH OTMEHUTh
3a 2-3 CyTOK JIEKapCTBEHHBIE CPEJICTBA, HA3HAUCHHBIC TAIMEHTY U CIIOCOOHBIC 1O
BJIMSITH HAa PE3yIbTaThI TAOOPATOPHOTO UCCIICTOBAHUS, €CITM OTMEHA JIEKAPCTBEH



HOT'O CpEACTBAa HE YXYALIUT COCTOSIHUE NanueHTta. [Ipu HEeBO3MOKHOCTH OTMEHBI
MALMEHTy JEKapCTBEHHBIX CPEJICTB, UCIOJIb3YEMbIX B MPOLIECCE OKa3aHWsI MEau-
LMHCKOW MOMOIIM, IPU MHTEPHPETALNU JTA0OPATOPHBIX UCCIEAOBAHUHM HEOOXOIH-
MO YYWTBHIBaTh MX BJIMSHUE Ha JOCTOBEPHOCTh MOJYYEHHBIX pe3yiabTaroB. llpu
3TOM 3a00p 00pasiia KPOBH JOJKEH OBITh MPOU3BEACH J0 NMPUEMa OYEPETHOM J103bI
JI€KapCTBEHHBIX CPEJICTB.

B Gnianke-HanpaBiieHUH, COTPOBOXK/IAIOIIEM JOCTaBKY OMOJIOTMYECKOro Ma-
TepHajia B KIMHUKO-IUAarHOCTHYECKYIO J1a00OpaTopHio, B 00s13aTE€IBLHOM MOPSIKE
YKa3bIBAIOTCS JIEKAPCTBEHHbBIE CPEJICTBA, MPUHUMAEMbIE MAIMEHTOM, KOTOPbIE MO-
I'yT NOBJIMSITH Ha pe3yJbTaThl UCCIEIOBAHUH.

3a00p KpOBH y MalMeHTa, KOTOPOMY MPOU3BEICHO BHYTPUBEHHOE BBEICHHE
JIEKapCTBEHHOTO CPEACTBA, MPOBOJUTCA MOCIE 3aBepUIeHUsl Qa3bl ero pacmnpese-
neHus, yepe3 1-2 yaca, ¢ 00s3aTeNbHBIM yKa3aHHEM B OJIaHKe-HalpaBJICHUHU Ha
OroxuMuyecKoe J1adbopaTopHOE HCClIeJOBAaHNE BPEMEHH MOCIe MpreMa NnociaeHen
J103bI JIEKAPCTBEHHOT'O CPEJICTBA. B ciiydyae BHYTPUBEHHOTO BBEJCHUS JIEKAPCTBEH -
HBIX CPEJICTB U3 TPYIIbI CEPACUHBIX TJTUKO3HUIOB, 3200p KPOBU MPOBOAMUTCS Yepe3
6-8 yacoB mocine Hero.

Ecnu HeT crneuuanbHBIX YKa3aHWM, NS IJIAHOBBIX OMOXMMHUYECKUX HCCIIe-
JIOBaHUI KpOBb 3a0MparOT U3 BEHbI YTpoM (Mexay 7 u 9 yacamu) HaToak (depes
8-12 yacoB nociie mocneaHero nprueMa numim). B ciayyae npoBeaeHus KIMHUYECKUX
1a00paTOPHBIX UCCIIET0OBAHUI KPOBHU B MHOE BpEMS CYTOK, B OJIaHKe- HalpaBJIeHUH
yKa3bIBaeTcs MNEPHUOJ BPEMEHHM, MPOILIEAIINN I0C/Ie MOCIEIHEro NpuMa MUIIU
(mocne eapl B KPOBU IMOBBIIIAETCS COJAEpPXKAHUE TJIFOKO3bI, XOJIECTEPUHA,
TPUIJIMLIEPUIOB, JKeje3a, HeopraHndyeckux ¢ocdaroB, aMHUHOKHUCIOT). Bo
BHUMaHHE JOJKHBI IPUHUMATHCS KOJeOaHUsl COAEpKaHUs psJla aHAJIOTOB aHAJIM-
TOB B OpraHU3Me NalleHTa B TCYEHHUE CYTOK.

CyTounbie * KoJeOaHMsl 3HAYECHU I KOHIIEHTPAIINY HEKOTOPLIX AHAJTUTOB.

AHAINTBI Makcumym | Munumym co- |[Inana3on xkosedanuii (% ot
cojepKaHus AepKaHus CpeIHeyCTOMYMBOI Be-
(Bpemsi CYTOK, | (BpeMs CYTOK, JIMYHHDI)
4achl) 4achl)
AKTT 6-100 0-4 150-200%
Anb0CTEpOH 2-4 12-14 60-80%
I' emormo6un 6-18 22-24 8-15%
Kenezo 14-18 2-4 50-70%
Kanuii 14-16 23-1 5-10%
Koptuzon 5-8 21-3 18-200%
[IponakTun S-7 10-12 80-100%
Penun 0-6 10-12 120-140%
ComaroTponuH 21-23 1-21 300-400%
T4 8-12 23-3 10-20%
TecTocTepon 2-4 20-24 30-50%
TCr 20-2 7-13 5-15%
docdop Heop- 2-4 8-12 60-80%




TaHUYECKUU

D03UHO(PUITBI 4-6 18-20 30-40%

Bbuoxumuyeckue jadopaTopHbie TECThI.

buoxumuyeckue nabopaTOpHBIE HMCCIENOBAHUS LIMPOKO HCHOJB3YIOTCS B
KJIMHUYECKON MPAKTUKE B TEX CIydasX, KOrJa B OCHOBE 3a00JIeBaHMSI JIEKAT MeTa-
OosMueckue HapyuieHusl (Hampumep, caxapHbI auabeT), MOBPEXKICHUS TKaHEen
(Hanpumep, UHPAPKT MUOKAp/Ia), BOCTATUTEIbHBIEC MPOIECCHl (HAaIpUMep, peBMa-
TUYECKUe 3a00JIeBaHNs) WIM HapyUIeHUs1 (YHKIUMN OPraHoB U TKaHeW (Hampumep,
noyeyHasi HeI0OCTaTOYHOCTh). B mpakTudeckoil MmenuiMHe OMOXUMUYECKHE TECThI
UCIIOJIb3YIOTCS JIsl PELICHMSI CIIEYIOMIMX 3a0a4:

1. CKPUHUHTA - BBISIBJICHUS 00JIE3HU HA TOKJIMHUYECKON CTaanH;

2. JUArHOCTUKH - MOATBEPKIACHUS WA UCKITIOUEHHUS TUarHo3a;

3. IpOrHo3a - OMNpe/eSieHUs BEJIMYMHBI pUCKAa pa3BUTHSA 3a00JIeBaHUS,
0COOEHHOCTEN TeueHHUs 3a00JIeBaHUs U €T0 MCXO0/a;

4. MOHHUTOPHUHTA - HAOJIOJCHHS 32 TeUeHHUEM 3a00JIeBaHUs WU PeaKIlu-

€liHa JICUYCHHUE.

buoxuMmudeckuii aHanu3 KPOBHU TMPEAIOJaraeT HCCIeAOBaHUE Pa3IUYHBIX
XUMUYECKUX aHAJUTOB - OEJIKOB, JTUIUOB, YIJICBOJIOB, PA3IMUHBIX MTPOJTYKTOB HX
peBpalieHuii, akTHBHOCTH ()EPMEHTOB UHAUBUIYATBHBIX OCITKOB U JIp, UMEIOIINX
KJIIMHAYECKOE 3HAUYCHHE.

MarepuaJj 1Jis1 MCCJIeIOBAHUA: CHIBOPOTKA BEHO3HOM KPOBHU.

B3sTe kpoBU MPOM3BOAUTCS HATOLIAK U3 JIOKTEBON BEHBI B CIIEHHUAIBHYIO
BaKyyMHYIO CUCTEMY aKTHBATOPOM CBEPTHIBAHUSI.

Buabl npo0upok 1/ B3ATHSI KPOBH:

* Bakyymnas cuctema (Oenasi/KpacHas KpbIIIKa) C aKTUBATOPOM CBEPTHIBA-
HUS,

* BakyywmHas cuctema (KOpuyHEBast/>KeNTast KPbIIIKa) C aKTUBATOPOM CBEp-
THIBAHUS U PA3AEIUTENBHBIM TEIIEM.

[TomyueHHast U3 KPOBH CBIBOPOTKA OCTACTCS CTAOMIBHOW B TCUCHHE 7 JTHEH
npu 2-8 °C. ApXUBHUpPOBaHHasi CHIBOPOTKA MOXXET XPAaHUThCA B 3aMOPOKEHHOM
Bujie npu -20 °C.

» Jlns uccrnenoBaHus ypOBHS TJIMKMPOBAHHOTO TeMOTJIOOMHA HEoOXoauma
LEIbHASBEHO3HAsI KPOBb, B3SITHE KOTOPOW MPOU3BOAUTCS B BAKYYMHYIO CUCTEMY C
antukoarynstitoM K239/ITA unu K33/ITA (cupeHeBast KpbllIKa MPU KUCIOJIb30Ba-
HUM TPoOHpoK Thma Vacutainer, kpacHast KpbImika st mpodupok tuna Monovette).
[Tony4yeHHast KpOBb MOXET XPAaHUTCS MPU KOMHATHOM TEMIIEpaType - 10 6 4acos,
npu temrepatype 2-8 °C - He 6onee 24 gaca.

HccnenoBanne akTUBHOCTH (pePMEHTOB.

AKTHBHOCTh (PEPMEHTOB OMpPENENACTCA C JUATHOCTUYCCKUMHU LETSIMU TIpe
MMYIIECTBEHHO B CBHIBOPOTKE KpOBH. bosbiias 4acTh (PEpMEHTOB B KPOBH - 3TO
TKaHEeBbIEe ()EPMEHTBHI, MOMAAOIIUE B KPOBB B PE3yJIbTaTe pa3pylICHUs KJIETOK, T/1e
ux koHneHntparus B 1000-10 000 Brimie, uem B KpoBU. B HOpME B CBIBOPOTKE KPOBH
PETUCTPUPYETCS TOJBKO OUYEHb HE3HAUUTEIIb




Has aKTUBHOCTH (pepmMeHTOB. [IprunHaMu MOBBIIIEHUS AKTUBHOCTH (DEPMEHTOB ITPU
MATOJIOTUH SABJISIOTCA:

* MpsIMOE MOBPEXKCHUE KICTOUYHBIX MEMOpaH (BUpyCcaMu U XUMUYECKUMU
COCJTMHECHUSMH );

* THUIIOKCHS, aHOKCHS M UIIEMHS TKAHEH;

* TIOBBIIICHHBIM CUHTE3 B TKAHSIX (POCT 3JI0KaYE€CTBEHHOM OITYXOJIH).

B chIBOpOTKE KpOBU OMPEACINISIOT TPU OCHOBHBIEC TPYIIIBI PEPMEHTOB: BHYT-
PHUKIIETOYHBIE, CEKPETOPHBIE U YKCKPETOpHbIE. BOoIbIIMHCTBO (DEPMEHTOB SIBJISIIOT -
Csl BHYTPUKJICTOYHBIMH, B 3aBUCUMOCTH OT JIOKAJIM3AI[M1 OHU Pa3/IeNIAIOTCS Ha:

* Hecnenuduueckue GepMeHThI, KOTOPhIC KaTaTU3UPYIOT OOIIHUE I BCEX

TKaHelpeakiuu oOMeHa W  HaxoAsITcsd B OOJBIIMHCTBE OpPraHoB U
tka"eitnanpumep,ACT, AJIT, JIAI', amunaza, nunasza u ap.);
. opraHocrnenupuyeckre, IPUCYTCTBYIOT TOJBKO B ONPEACICHHOM THIIE

TKaHEW WM OpraHe B BBICOKOW KOHIIEHTpauuu. [loBbillIEHWE B KPOBU YPOBHS
opraHocrenuduyeckoro (GepMeHTa yKas3bIBaeT MPEXKJEC BCETrO Ha IMOBPEKICHUE
KJIETOK TOW TKaHWU, B KOTOPOW ITOT (EPMEHT MpPEeJCTaBIeH B HaUOOJbIIEM

KOJIMYECCTBC.

Cneunduanocts pepMEeHTOB N/l JMATHOCTHUKH NATOJIOT UM,

depMeHT Opran JInarHocTuyeckoe 3HAYCHHUE
a-amMmiasa [lomxenynounas xenesa OcTpbIit TaHKPEATUT, OTUT
AJIT [Teuenn 3aboseBaHus TAPEHXUMBI
NEeYeHH
ACT Muokapa, e4eHb Nudapkr MrOKapa,
3a00J1eBaHMS TTAPEHXUMBI
NIEYCHH, TIOPAKEHUSI CKEIETHBIX
MBIIIII]
ITT [Ieuenp [TaToorus KEMUeBBIBOISIINX
IyTEH, aJIKOTOJIN3M
KK CxeneTHbIE MBI, cepaie, |[MHbapKT MHOKapaa, IOPaXKeH s
[J1aJIKFE MBIIIITBI CKEJICTHBIX MBIIIIIT
KD [IpocTaTa, KOCTHasA TKaHb AJeHOMa, paK MpOCTAaTHI,
MeTabonudyeckue 3a00IeBaHus
KOCTHOM TKaHU
JIAT [TeueHs, cepilie, CKEETHbIE  |3a00JIeBaHMs TAPEHXUMBI
MBI, SPUTPOIUTHI, nevyeHu, nHpapKT MUOKap/a,
TPOMOOIUTEIL, TUM(pATHIECKUE [FEMOIH3, HEI(DPEKTUBHBIN
y3J1bI IPUTPOTIOI3, TUM(DOMBI
JIumaza [Tomxenynounas xene3a OcTpblif MaHKpEaTUT
Xonunocrepasa ([leueHb OTpaBiieHus
dhochopopraHndeCcKUMHU
COCIMHEHHSIMU, 3a00ICBaHUS
MapEHXUMBI TICYCHH
11 () [IeueHn, KOCTHAS TKaHb, Metabonudeckue 3a00eBaHUS
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KUAIIEYHHUK, TTIOUKH KOCTHOW TKaHH,
renaTtoomIrapHas maToJIorust

CexpetopHbie (pepMeHTHI (ICEBAOXOIMHICTEPA3A) CHHTE3UPYIOTCS B MIEUEHU
U TOCTOSTHHO BBICBOOOXKAAIOTCA B IIa3My. WX akTHBHOCTH B CHIBOPOTKE KPOBH
BBIIIE, UEM B KJIETKaX WM TKaHSAX. B KIMHUUECKON MpPaKTUKE OHU MPEICTABISIOT
UHTEPEC, KOTJa WX aKTUBHOCTb B CHIBOPOTKE KPOBH CTAHOBUTCS HUXKE HOPMBI 32
CYeT HapyuieHust GyHKIUH MICUCHHU.

DOKCKpeTopHble (GepMEHTBHl O00pa3yloTcsi OpraHaMu IHUIIEBAPUTEIBHON
CUCTEeMbl (TMOJDKETYIOYHON JKENe30M, CIU3UCTOM OO0O0JIOUKOW KHIIEUHUKA,
NEYEHBIO, JMUTENIUEM >KEeMYHbIX myTel). K HUM oTHOCsTCS a-amuiiaza, jumasa,
menounas ¢ocdaraza (ILID) u ap. B HOpMe MX aKTUBHOCTH B CHIBOPOTKE KPOBU
HU3Ka M mocTossHHa. OJIHaKO MpH MATOJOTUH, Korja OJIOKWpOBaH I000N u3
OOBIYHBIX TyTEH UX IKCKPELNH, AKTUBHOCTh ATUX (PEPMEHTOB B CHIBOPOTKE KPOBHU
3HAYUTENILHO YBEJIMUHUBACTCH.

EauHuubl aKTUBHOCTH (DEPMEHTOB.

3a eMHUILY aKTUBHOCTH JIFOOOT0 (hepMeHTa B JIaOOPAaTOPHON TUArHOCTUKE
MPUHUMAIOT TO KOJIMYECTBO, KOTOPOE B ONTHUMAJIbHBIX YCJIOBHUAX KaTaJU3HPYET
npespaienue 1 cyoerpaTa B 1 (Mkmons/ mun) mpu t°=37 °C. Ilpu sToM 00beMHas
aKTUBHOCTbH (pepMeHTa BhIpaxkaetcsi kak ME/n (wnu En/n), ynensHasi akTHBHOCTb -
kak ME/mMr 6enxa.

AcnapratamuHorpancgepasa (ACT).

Pegepenmuvie senuuunvr akmusnocmu ACT 6 cvisopomre: (0-5-40 Eo/n.
Onpenenenue akTUBHOCTH ACT HCHONB3yIOT JUIsl BBISIBIEHUS W OLICHKU BbI
PaXKEHHOCTH HUTOJMTUYECKOTO CHHIpPOMA MpPH JUArHOCTHKE U MOHUTOPHHTE 3a
0oJeBaHUM TMeYeHH, cepia. TecT UCTOIB3YIOT BMECTE C ONpPEACICHUEM aKTUBHO
ctu AJIT.

AxtuBHOCTh ACT moBbimena y 93-98% narmeHToB ¢ uHGapKTOM MHOKap 1a
(MM) B 2-20 pa3. IIpu UM ACT mnoBblmaercss B CHIBOPOTKE uepe3 6-8 u, mak
CHMaJIbHOM aKTUBHOCTHU OHA JIOCTUTAET yepe3 24-36 4 U CHUXKAETCS 10 HOPpMAJIb
HOTO YPOBHSI K 5-6-My nHto. Pacmmpenue 30HbI HH(apKTa MPUBOAUT KO BTOPOMY
LUKITY IOBbIIEHUS aKTUBHOCTH. CteneHb nobieHnst akTuBHOCTU ACT sBnsieTcs
MEpOM MAacChl MUOKapAa, BOBJICUYCHHOW B IMATOJOTHMYECKUU mpouecc. MHorma ak
TuBHOCTH ACT moBbITIIaeTCs €Iie 10 BOSHUKHOBEHUS JIEKTPOKApAuorpaduuecKux
npu3HakoB UM, a oTCyTCTBHE CHMKEHHS €€ YpPOBHS mocie 3-4-To mHs 3a0oiieBa
HUSI TPOTHOCTUYECKHN HEOIArOMPHUSATHO.

IIpu crenokapauun aktuBHOCTh ACT, Kak mpaBuiio, OCTaeTcs B Mpeaenax
HOopMbI. OntHako noBeimieHne ACT oOHapyXUBaIOT Mpu TSxKEIONH hopMe KOPOHAP
HOI HEJIOCTATOYHOCTU B IMEpBbIe 24 4 mociie NpUcTymna (HopMaau3alus IpOoUucxo
TIUT Ha 2-1, pexxe 3-1 JIeHb MOCIIE MMPUCTYIIA), a TAKXKE MPH JUTUTEIBHBIX IPUCTY MMax
NapOKCU3MaIbHON TaXUKAPIUU.

ACT mnoBbIIIa€TCS TaK)Ke MPU OCTPOM T€NATUTE U APYIHX TKEIbIX Mopa
KEHUAX TeNaTOIUTOB. YMEPEHHOE yBEINUYEHUE HAOII0aeTCs MPU MEXaHUUECKOMN
KeNTyXe, y MalMeHTOB ¢ MeTacTa3aMH B medeHb u uuppozom. Kosdduuuent /e
Putuca, T.e. otHomenue ACT/ACT, B Hopme paBHoe 1,33, mpu 3a00jeBaHUAX
MIEYEHU HUXKE 3TON BEJIMYMHBI, a MIPU 3a00JI€BaHUSIX Cep/Ilia - BBILIE.
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AJITOPUTM VISl NPUHATHA KJIHMHHYECKUX PelIeHUI PU YCTAHOBJICHHUHU
3THOJIOT MU MOPAKEHUS MIEYCHH 10 3HAYCHHMIO aKTUBHOCTH ypoBHsa ACT.

| Knuanueckue JAHHBIC O TOBPCIKACHUHU ITCUCHU |

| Onpenenenne aktusHOCTH ACT B CHIBOPOTKE |

| AktuHOCTh ACT B CBIBOPOTKE TTOBBIIICHA |

Ll

Ha

It

L

1

B 2 paza o cpaBHeHMIO €
BEPXHHUM TIpeiesioM pede-
PEHTHOTO 3HAYEHUS

B 5 pa3 o cpaBHeHHIO €
BEPXHHUM TIpeiesioM pede-
PEHTHOTO 3HaUEHUs

B 10 pa3 no cpaBHeHHIO C
BEPXHHUM TIpeniesioM pede-
PEHTHOTO 3HAYEHUS

ags

1L

ags

AJIKOTOJIN3M

[lepBUYHBII CTEATOHEKPO3
bunmapnsiil nuppo3

’KupoBas nedeHb

JlekapcTBEHHBIN XoJecTa-
TUYECKHUH TenaTuT, LUppo3

B 20 pa3 no cpaBHeHHIO C
BEPXHUM IIpesieioM pede-
PEHTHOTO 3HAYCHUS

B 50 pa3 no cpaBHEHHIO ¢
BEPXHUM mpenenom pede-
DEHTHOTO 3HAYEHUA

B 100 pa3 no cpaBHEHHIO ¢
BEPXHHUM IIpeJiesioM pede-

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

-------- » | 3n0KauecTBEHHAs OOTypallMOHHAS JKENTYyXa,
WHubeknoHHbI MOHOHYKIIE03

HeKapCT BCHHOC NMOPAXKCHHC KJIICTOK NMCHYCHH

> OCTpBIC BUPYCHBIC I'CIIaTUTHI
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B xiMHHYECKON NPAKTUKE HAILLIO IIUPOKOE NPUMEHEHUE OJHOBPEMEHHOE
onpenenenue B KpoBu akTuBHOCTU ACT u AJIT; mockojibKy OHO HaMHOTO MH(DOP
MaTHUBHEE C KJIMHUYECKOW TOYKMU 3peHUsl (IO3BOJSET CYAUTh O JIOKalW3aluu U
[IyOuHE MOpakKeHUs, aKTUBHOCTH TMPOILIecca U MPOTrHO3UPOBATh UCXO OOJIE3HM).

AnannHamuHoTpancdepasa (AJIT).

Pegepenmnvie genuuunvt akmuenocmu AJIT 6 cvigopomrke: 0-7-40 Eo/n. AJIT
COIEPKUTCA B CKEJIETHOU MYCKyJaType, eYeHu, cepaue. B cepiedHoN MbIIILE e
3HaunTeNbHO MeHbIe, yeM ACT. Cambix Oonbiiux KoHueHTpanui AJIT qocturaet
B nieueHu. [ToBbieHue aktuBHOCTH amuHoTpaHcdepas (ACT u AJIT) B 1,5-5 pa3 no
CPaBHEGHHMIO C BEpPXHEW TpaHMUIIC HOPMBI PACCMATPUBAIOT KaK YMEPECHHYIO
runephepmentemuto, B 6-10 pa3 - kak runepPepMeHTEMUIO CPEIHEH CTEeNeHH,
o6onee yem B 10 pa3 - kak BbIcOkytro. CrTemneHb NOAbEMa AaKTUBHOCTHU
aMUHOTpaHc(depa3 TOBOPUT O BBIPAKEHHOCTU IHUTOJUTUUYECKOTO CUHJIPOMA, HO HE
yKa3bIBaeT MPSIMO Ha IIYOHMHY HApYyIIEHU COOCTBEHHO (DYHKIIMU OpraHa.

[Ipu UM nossiienne akTuBHOCTU AJIT B CHIBOPOTKE KPOBHU BBISBISETCA B
50-70% cnyuaeB, yale Opu OOIIMPHBIX HEKPO3aX cepaedHor MbIel. Hanboman
miee yBenudeHue akTuBHOCTH AJIT ormedaercss B ocTpoit ¢aze, mocturas B cpei
HeM 130-150% ot HOpMBI U 3aMeTHO ycTymnaeT TakoBoMy ACT, cocTaBisironieMy B
cpeareM 450-500% oT HOpMBI.

[Ipu 3aboneBaHUSAX TMEUCHH TPEXJE BCEro M HamMOoOJIee 3HAYUTEIBHO I10
cpaBHeHnto ¢ ACT m3mensetcs aktuBHOCTh AJIT. IIpu octpoMm remarute, HE3aBU
CUMO OT €ro J3THOJIOTUM, AKTHMBHOCTh aMHHOTpaHcdepa3 MOBBIMIAETCI Y BCEX
60mpHBIX. Oco0eHHO u3MeHsieTcs akTuBHOCTh AJIT, conepikaleics B IUTOILIA3 Me,
YTO CIOCOOCTBYET OBICTPOMY BBIXOJY €€ U3 KJIETKH M MOCTYIUICHHIO B KPOBSI HOE
pycino, noatomy AJIT - Gosiee 4yBCTBUTEIBHBIN TECT paHHEN JUATHOCTUKUA OCTPOTO
renatuta, yeM ACT. Ilepuoa nmonypacnana AJIT okono 50 4. ACT pac nonoxeHa
NPEUMYIIECTBEHHO B MUTOXOHAPHUSIX, IEPUOJI MTOTypacnaaa okojo 20 4, pearupyer
Ha Oojiee TsDKENbIe MOBPEXKACHHS remnaroruta. [Ipu ocTpoM BHUPYCHOM remaTHTeE
AJIT u ACT noBbimiarorces 3a 10-15 qHeit 10 MOABICHUS )KENTYXU MPHU TENATUTE A,
¥ 32 MHOT'O HEJIeIb IPYU renaTuTe B, mpuyeM MoBhIIAI0TCS OHU OJJHO BPEMEHHO, HO
AJIT - 3naumtenpHO Oombiie. [Ipw TUNMHMYHOM TEYEHUHM BUPYCHOTO TeEMATHUTA
aktuBHOCT, AJIT nmocturaer makcumyma Ha 2-3-ii Hepnene 3aboseBanus. [lpu
OnmaronpuaTHOM ero TeueHuu akTUBHOCTH AJIT Hopmammzyetcs uepe3 30-40 cyr,
akTuBHOCTh ACT - uyepe3 25-35 cyrt. IloBTOpHOE WM mporpeccupyromiee Io-
BBHIIIICHHE aKTUBHOCTH aMUHOTpaHC(]epa3 CBUIACTEIHCTBYET O HOBOM HEKPO3€ WU
peuuarBe 00Je3HU. Y UIMHEHUE MEPUOJa MOBBIIIEHHON aKTUBHOCTH aMUHOTPAHC-
depa3 JgacTo CIy>KUT HEOJIArompUATHBIM TPU3HAKOM, TaK KaK MOXKET CBUJCTENb-
CTBOBATH O MEPEX0JI€ OCTPOTO MPOIECCA B XPOHUUYECKUI.

B octpoMm nepuoae BUpYCHOTro renaTuTa npu Bcex Gopmax, Kpome TKENIoH,
kodpunment Jle Putuca xomebaercs or 0,55 mo 0,65 mpu TSHKEIOM TSUCHUH 32
O6oneBanus 3TOT KodhdummeHT cocrarmsieT B cpeqnem 0,83, uto oTpaxkaer Oonee
3HauuTeabHOe  moBbimeHue  aktuBHocth ACT. B auddepenmnuansHo-
JIMAarHOCTUYECKOM OTHOILIEHUHM UMEET HEKOTOPOE 3HaUYEHHUE TO, YTO MPHU aJIKOTOJIb-
HBIX TMOPAXKEHUSX IEUECHH, B MPOTUBOMOJIOKHOCTh BUPYCHBIM, XapaKTEpHO Mpe-
uMyniecTBeHHoe nobiieHre akTuBHOCTH ACT u koadpuuuenta e Putuca 60-
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nee 2. JIuig XpOHMYECKUX TENaTUTOB XapaKTepHAa YMEPEHHAs U CPEIHSSA TUIIEp-

depmeHTEMUS.

[Ipu nareHTHBIX (hOpMax LUPpPO3a MEUYECHH MOBBILIEHUS AKTUBHOCTH (ep-
MEHTOB He HabOmronaercs. [Ipu akTUBHBIX (popmMax CTOMKHNA, XOTS U HE3HAUUTENb-
HBIM MObEM aKTUBHOCTU aMUHOTpaHcdepa3 BcTpeuaercs B 74-77% cinydaes.

AJITOPUTM J1200PATOPHO AMATHOCTHKH NPHUYHMH IOBBIIICHUS AKTHB-
HOCTHM TPAHCAMHUHA3.

AxktusHocte ACT n AT B coiBopotke Gonee 40 Ea/n

- L

Onpenenenne aktuHocTH KK B chIBOpOTKE

s

Na AxrusrHocts KK B criBOpOTKE Donee Hert
180 En/n
0 " " Onpenenenue
CTpoc Adpapir AapiT OnnupyonHa
noBpesKae- MO3ra MUOKapaa
B CHIBOPOTKE
HHE MBI
v v
¥ v v
Onpenenenne yposHs TpononuHa T(l) B ceiBopoTke q;) z
3 =
2 :
/ \ = 2
[ L
Tpononun T(I) Tpononun T(I) o 2
NOBbIIEH HE NOBbIILEH & =
= =
‘ ¥ & .
Hudapxr Octpoe nospe-
MHUOKapaa AKIEHHE MBILIL]
u/umm UM S
=
5 2
HOTICHS
@ Gonee =
NevyenHy [ Sm— HET A H,:I " e O
300 En/n >
[4=4
| ! ¥ :
P
o
H3menenus B Ouonrare I JA S
. 4
MexaHuueckan xKentyxa
HA 3 HET

BupycHpiii renatut, XpoH. NATONOTHS NCUCHH,
JlexapCTBCHHOS/ TOKCHYECKOC/ATKOTOITBIOE TIOPAIKE HHE
Mudunsrparrersic sabonesanus

r

¥

Hpanonariueckoe ToBbILLe-

HHE aKTHBHOCTH
ACT uw ANIT




[ToBbimenne aktTuBHOCTH AJIT m ACT MoxeT ObITh BBISBICHO Yy MpaK
TUYECKHU 3J0POBBIX HOCUTENIEH MOBEPXHOCTHOIO aHTUIeHa rematutra B, uto yka
3bIBA€T HA HAJIMYME BHEIIHE OECCUMITOMHBIX AKTUBHBIX IMPOIECCOB B MEYEHHU.
AxtuBHocTth ACT u AJIT, a Taxke menounoit gocdarassl (ILD) noseiia ercs mpu
pa3perieHn XpOHUYECKON CepAeUHON HeTOCTaTOYHOCTH (MUK OOBIYHO Ha 3-ii-4-e
CYTKH).

JlakraTnernaporenasa (JIIAI).

Pegepenmnuvie genuuunvr akmusnocmu JIJI' 6 cvieopomrxe 120—480 Eo/xn.
HauGonpmas axtuBHocTh JIJII' oOHapykeHa B MOYKax, CEPAECYHON MBIIIIIE,
CKEJIETHOM MYCKyJnatype u neueHu. JI/II' conepKuTcst He TOJIBKO B CBIBOPOTKE, HO U
B 3HAUYUTEIBHOM KOJUYECTBE B JPUTPOLIUTAX, MTOATOMY CHIBOPOTKA I HUCCIEH0
BaHUsI JIOJIKHA OBITH 0€3 CIIe0B reMOoJIn3a.

BonbmmHCTBO OpraHoB W TKaHEW YeloBeKa COAEPKHUT MATh M30(EPMEHTOB
JIIT. Xapakrep uzodepmentHoro cnektpa JIJII' u Tunm oOMeHa BeniecTB B TKaHU
KOPPEIUPYIOT MEXAY co00i. B TKaHAX ¢ mpeumyiecTBEeHHO a’dpOOHBIM OOMEHOM
BeIIECTB (CepAalle, Mo3r, MoYKK) HauOosbie JIJ[I'-akTHBHOCTBIO 00J1aal0T U30-
depmentst JIAI'l u JIAI'2 (umm rugpokcubyTupataeruaporetasa).B Tkansax c
BBIPOKCHHBIM aHA3pOOHBIM OOMEHOM BeIIeCTB (M€YeHb, CKEJIeTHAS MYCKyJaTypa)
npeobnanaroT nzodepmentsl JIJAI'4 u JIJAI'S. B chIBOpOTKE KpOBH 310pPOBOTO He-
JIOBEKa TOCTOSIHHO OOHapyXuBarTcs Bce msaTh nzodepmentoB JI/I'.Mmeercs 3a-
KOHOMEPHOCTh B OTHOIIICHUU akTUBHOCTU n3odepMmentoB JI/I': akruBnocTs JIJII2
> JIATT > JIAI'3 > JIAT4> JIALS TloBpekieHue TOro Wik HHOTO OpraHa U3MEHSET
n30()epPMEHTHBIN CIIEKTP CHIBOPOTKH KPOBHU, MPUYEM ITH U3MEHEHUSI 00YCIOBICHBI
cnenupukon n30()epMEHTHOTO COCTaBa MOBPEKIECHHOTO OpraHa.

B nmaGopatopuu Hambojee 9acTo OmIpeAenstoT akTUBHOCTH obOmied JIJIT
(cymMMy BceX IsTH U30(€PMEHTOB), HO MOTYT OIPEIEATh OoJiee crieruUIHbIN IS
cepaeunoir MbImibl u3odepment JIAI'l (ruppoxcuOyTupaTaeruaporeHasa) Wiu
JIAD'S - nns 3a001¢BaHUM ICYCHHU.

[ToBeimennas aktuBHOCTH JI/[I" B hm3ronornyeckux yciaoBusx HaOIO1aeT Csl
y OepeMEeHHBIX, HOBOPOXKIICHHBIX, a TakKXK€ IOCI€ WHTECHCUBHBIX (U3HUECKHUX
Harpy3okK.

[Toswimenue akruBHocTH JIJI' mpu UM otmeuaercs depe3 8-10 u mocie ero
Havana. Criycts 48-72 4 TOCTUTaeTCa MAaKCUMYM aKTHBHOCTH (ITOBBIIICHHE OOBIYHO
B 2-4 pa3a), U OHa OCTaercs yBeJIWYeHHOW B TeueHue 10 cyT. OTU CpOKHU MOTYT
BapbUPOBATH B 3aBUCHUMOCTH OT BEJIMYMHBI YUaCTKA MOBPEKICHHON MBIIILBI CEP/I-
na. Ysenaunuenue aktuBHoctu ooueit JIII' y maurentoB ¢ UM npoucxoaut 3a cyeT
pe3koro mossimenuss JIJAI'l u gactuuno JIJAI'2. ¥V mamueHTOB CO CTeHOKapaueu
noBbIIeHUsT akTuBHOCTH JIJII' He HaONIFOMaeTCs, YTO MO3BOJIICT MPUMEHSATH OIpe-
nenenne JI/II' B mpeaemnax 2-3 cyT mociie aHTHHO3HOTO MPHUCTyNa KaK BBICOKOHA-
JEKHBIA KPUTEPUM OTCYTCTBHS MTOPAKEHUS CEPJICUHON MBIIIIIBI.

Ymepennoe yBenuuenue obOmiei JIJI' naOmrogaercs y OOJBIIMHCTBA MaIlH
€HTOB C OCTPHIM KOpoHapHbIM cuHipoMoM (OKC) (6e3 undapkra), MUOKapIUTOM, Y
OO0JIBHBIX XPOHUUYECKON CepJICUHON HEAOCTATOUYHOCTHIO, C 3aCTOMHBIMHU SIBJIC
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HUSMHU B Te4YeHU. Y OOJIbHBIX apUTMHUEH cepilla ONpeNeNsiioTCs HOPMAJIbHbIE BE
auuuHbl JI/JII, a mpuMeHeHue 3JIEKTPOUMMILYJIBCHOM TEpalmuy HHOIAAa BEIET K €€
YBEJIUYECHUIO.

Ucrounukom yBenuuenust aktTuBHOCTH JIJII” MoxkeT OBITh JierouHasi TKaHb MPU
sMOomuu u uHpapkre Jerkux. Coderanue HopMmanbHOM akTuBHOCTH ACT,
yBenuueHHOM JIJII' ¥ mOBBIIEHHS] KOHUEHTpAalUu OWIMpYyOMHA MOXET CIYKUTb
JTMAarHOCTUYECKON Tpuaiol Jierounoi amoonuu u quddepennuanuu ee or UM. Tlpu
MTHEBMOHUSX aKTUBHOCTh (DEpMEHTA MHOT/1a MOKET HE MOBBIIIATHCS.

[Ipu Muonatusx (MblllieuHble TUCTPOGUH, TPABMATUUYECKHUE TOBPEKICHUS
MBIIII], BOCTIAJINTEIBHBIE MTPOLECCHI, PACCTPOUCTBA, CBSA3AHHBIE C DHIOKPUHHBIMU U
METa00IMUYECKUMHU 3a00JICBaHUSIMU) OTMEUaeTcs yBenuueHue aktuBHoctu JIII; mpu
HEHWPOTeHHBIX 3a00JIEBAHUAX MBI aKTUBHOCTH JI/[I" He moBkIIIaeTCsl.

[Ipu ocTpoM BUPYCHOM TemnaruTe akTUBHOCTH JI/II' B CBIBOpOTKE KpOBH yBE-
JIMYCHA B TEPBBIC JAHU KEITYLIHOTO MEPUOJA, U NPHU JIETKOW U CPEIHETKEION
dbopmax 3aboseBaHMs JTIOBOJIBHO OBICTPO BO3BpaIlaeTCsl K HOPMAJbHOMY YPOBHIO.
Tsxensie GOpMBI BUPYCHOT'O T'elaTUTa, U OCOOEHHO pa3BUTHE NMEYECHOUYHOU HEI0C-
TATOYHOCTH, COTPOBOXKIAIOTCS BBIPAKCHHBIM W 0O0Jiee JJIUTEIBHBIM IOBBIIIEHUEM
JIAT. Ilpym MexaHW4YECKOM KENTyXe Ha MEPBBIX CTAAMUAX 3aKYIOPKHU JKEIYHBIX IPO-
TOKOB akTUBHOCTH JI/II' B HOpMe, Ha Oosiee MO3AHUX CTaAUsAX HAOII0AeTCs MOABEM
aktuBHOCTH JI/II" BCieacTBrEe BTOPUYHBIX TOBPEKACHHUM TTIEUECHH.

Ilenounas ¢ocdarasza (ID).

® mupoko pacnpocTpaHeHa B TKAHSIX, OCOOEHHO B CIM3UCTON 000J0YKe
KUAIIEYHUKA, OCTe00JacTaX, CTEHKAaX J>KEIYHBIX IMPOTOKOB II€UEHHU, IUIALICEHTE U
JIAKTUPYIOLIEH MOJIOYHOM XkeJe3e. B ChIBOPOTKE KPOBU MOMXKHO OIPEICIUTh aK-
TuBHOCTH 00mIer I[P (ee Ha3BIBAIOT MEUYCHOUYHOM), a TaKXKe OTIACIBHO aKTHBHOCTH
KOCTHOW M MHTECTUHAJIbHOM (kumieyHoit) [ID.

PedepenTHbie BeiuurHbI AKTUBHOCTH LII® B CHIBOpOTKE KPOBM.

Bo3pacTHas rpynna O6mas P (En/n)
HoBopoxneHueie Menee 420
Jletn Menee 480
B3pociibie Menee 150

[IpumepHo mumib y 65% rocnuTanu3upOBaHHBIX MMAIMEHTOB BBICOKAs aK
tuBHOCTH [I[® oOycrmoBneHa 3aboneBanusiMu mnedeHu. AxktuBHOCTh LD Hambomee
YacTO MOBBIIIAETCS BCIEICTBUE MOBPEKICHUS WIH JECTPYKLHUU TEeMaTOLMUTOB WU
HapylIeHUs] OTTOKa Xelauu (Xxosecta3). Hekpo3 medeHOUHbIX KIETOK Kak MpUYUHA
noBbIiieHus: akTuBHOCTH II[® wurpaer Beayulyro posib IPU BUPYCHBIX U ayTOUM
MYHHBIX TE€NaTUTaX, TOKCHUYECKUX M JIEKAPCTBEHHBIX MOBPEXKICHUSIX IMEUCHU. XO-
JecTa3 Kak MpuyrHa NoBblleHus: akTuBHOCTH LIIdD B KpoBU pa3BUBaeTCs NpHU BHE-
MEYEHOYHON OOCTPYKIMH KEITUYHBIX MPOTOKOB HAMPUMEpP, MPHU 3aKYNOPKE KaAMHEM
WJIU Pa3BUTHUU MOCJIEONEPALIMOHHON CTPUKTYPBI), CY’)KEHUU BHYTPUIICUEHOYHBIX
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MPOTOKOB (HampuMep, MPU NEPBUYHOM CKJIEPO3UPYIOLIEM XOJIAHTUTE), TIOBpPEKIE-
HUU JKEITYHBIX MPOTOKOB (HaIpuMep, Npy NEPBUYHOM OUIIMAPHOM LUPPO3€E MEUYEHN)
WM HAPYIIEHUH TPAHCIOPTA KEJIYM HA YPOBHE MEJKUX KETYHBIX MPOTOKOB (IIpH
NPUMEHEHUH psiia JEKapCTBEHHBIX MpEenapaTroB, HApUMeEp, XJoprnpomasu- Ha). B
psae ciydaeB akTUBHOCTH 11]|® noBeIlaeTcs Npu 0JHOBPEMEHHOM JEHCTBUHU 000X
MEXaHU3MOB MMOBPEKICHHUS.

VY 30% enTymHbIX NAUEHTOB C LHUPPO30M IEYEHHU BBISABISETCS YBEJINYE
Hue aktuBHOCTH LI[D. [ToBeiienue aktuBHoctu LD nadmonaercs y 90% 601b HbIxX
NEepPBUYHBIM PAKOM I€YEHW M MpPU MeTacTazaX B Ie4eHb. Pe3ko Bo3pacTaeT
aktuBHOCTh LI{® mpu oTpaBiieHHUAX aykoroseM Ha (OHE XPOHUYECKOIO AIKOTO
mu3Ma. OHa MOXKET MOBBIIATHCS MPU MPUEME JIEKAPCTBEHHBIX CPEACTB, 001a/1ar0-
X rernaToTOKCHUYeCKuM 3P hexTom (TeTpalluKIvH, napaneramol, GeHaneTuH, 6-
MEpPKaNTOMypuH, canuuuiaTtsel U 1p.). [Ipubnusurensuo y 50% mnauueHToB ¢ WH-
(eKIMOHHBIM MOHOHYKJIE030M Ha 1-0il Henesne 3a0oieBaHUS OTMEYAETCS TOBBI-
nmieHue aktuBHocTy I[D.

3aKynopka BHENEYEHOYHBIX >KETYHBIX MPOTOKOB COIMPOBOXKIAETCS PE3KUM
yBennueHueMm akTuBHOCTH [I®. Tlpu Tskenolr oOCTPYKTUBHOM JKENTyXe aKTHB
HOCTh [I]|® B CHIBOPOTKE KPOBU MOKET MPEBBIIIATH BEpXHUH npezen Hopmbl B 10 pa3
u Ooree.

VY JKeHIINMH, TPUHUMAIOIINX MPOTHBO3a4yaTOUHbIE Mpernapathl, coJepiKalinue
ACTPOTE€H U MPOreCTEPOH, MOXKET PA3BUTHCS XOJECTATHYECKAs KENTyXa U C IOBbI
meHreM akTuBHOCTH II[®D. OueHp BbicOKME LUGPBI AKTUBHOCTH (EpMEHTa Ha
OJIF0JAIOTCS Y JKEHIIMH C MPEIKIaMIICUEH, UYTO SBJISETCS CIEACTBUEM MOBPEXKIE HUS
wianeHTsl. Huskas aktuBHoCTh LI[® y GepeMeHHBIX TOBOPUT O HEJOCTATOU HOCTHU
pPa3BUTHS TUIALICHTHI.

[ToMumo Ha3BaHHBIX, NOBbINIEHUE akKTUBHOCTHU LD onpenensiercs npu cie-
AYIOUIUX 3a00J€BaHUSX U COCTOSHUSIX: IMOBBIIIEHHOM METa0OJU3Me B KOCTHOM
TKaHU (TIPY 32KUBJICHUN NIEPEIOMOB); IEPBUYHOM M BTOPHUYHOM THIIEpIIAPATHPEO-
3€, OCTEOMAJISILIUH, IOYEUHOM paxure, 00yCIOBICHHOM BUTAMUH-O-pe3UCTEHTHBIM
PaxyUTOM, COYETAIOUIMMCS C BTOPUYHBIM THIIEPIAPATHPEO30M; LHUTOMETAIIOBUPYC-
HOW MH(EKLNHU y JeTel, BHEIIEYCHOYHOM CEICHUCE, I3BEHHOM KOJIUTE, PErHOHAPHOM
WICUTE, KHUIICYHBIX OaKTEepPHAIbHBIX WHOEKIUIX, THPEOTOKCHUKO3e. ITO 00y-
cioBieHo TeM, uTo 111d BeipabaThiBaeTCsl HE TOJIBKO B MEUEHHU, HO U B APYTUX Op-
ratax - KOCTSX, KUIIIEUHUKE.

3HaueHus ypoBHs akTMBHOCTH II[® (moporu mjisg NpUHATHS KIMHUYECKUX
pELIeHMIT) TPU YCTAHOBJIEHUH KIMHUYECKOrO JHMArHo3a MOPAKEHUs MEYEHU Mpea -
CTaBJIeHbl Ha pucyHke.Psn mudp mpencramser co60i MHOXKUTENH, HA KOTOpBIE
YMHOJKaeTcs 3HaUeHHne BepxHero pedepeHTHoro npenena s L.

CHM)XEHUE aKTMBHOCTH (PEPMEHTA OTMEYAETCs NMpPH THUIIOTUPEO3€, LIHMHIE,
BBIPAKEHHOW aHEMUH, KBaIIHOpKope, runodocharemMun.
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AJITOPUTM VISl IPUHATHS KIMHAYECKHUX PellIeHUu PH YCTAHOBJICHUU
ITHOJIOTUM MOPAKEHUS NEYCHH 0 3HAYECHUAM aKTUuBHOCTH LI{D.

KauHnueckue AaHHbIE O MOBPEAKIACHHE MEUCHH

1L

Onpeaenenne akTuBHocTH L@ B CLIBOPOTKE

4Ll JL

AxkTHBHOCTS LD noBBINIEHA AKTHEHOCTE LA He noBBIINEHA

* HAM MPEACTIOM PEPEHTHOTO  (ce—)

J L

Her MOBPCKIACHHUA TTCHCHH

B 3 pasa mo CpaBHCHHIO ¢ BEpX-
. HUM OPCACAOM PCdCPCHTHOrO

" "
MHTCPBANa pr— OCprlH ANKOraabHbid renaTHT

HH]pek UHOHHBIT MOHOHYKJTE03
[Muppo3 neyenu
Octpas sxupoBas auctpodua ne-

B 3 pa3 mo CpaBHEHHIO ¢ BEPX-

HHTCPRATA
ueHH
B 10 pas no cpasHEHUIO ¢ BEpX-
Xonenoxonurnas
* HUM Opcacaom pediepcHTHOrO TOCTHEKDOTHYECKMU o3
—

HHTCPRATA HEKPOTHHECKHU LHPP

B 20 pa3 no cpaBHCHUIO ¢ BCPX- MecTacTasbp B ncucHb
* HHM TIPEACTIOM pedi peHTHOTO — IepBUYIHBIH pax MeueHH

UHTEpBana TNeprrdaHbli GUMTHAPHBIH LHPPO3

Pak ronoBKH NOTKCTYAOUHOH KCAC3bI
JlekapcTeeHHBIN renaTHT
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KocTHas mesnounas ¢pocarasa (ocraza).

Koctnas I[® npoayumpyetrcss octeobsnacramu koctu. Y gereit [I[D moBbl-
mieHa 10 IMepuoja MOJOBOro co3peBaHus. PedepeHTHble BeIWYMHBI AKTUBHOCTU
kocTHOM [1[®D B CHIBOPOTKE KPOBU MPEICTABICHBI B TAOIUIIE.

Pedepenrnbie BeTMYMHbI aKTUBHOCTH KOcTHOM I[P B chiBOpOTKE.

Bospact AKTHBHOCTB, E1/51
1 mecs 60 - 181
3 roma 60 - 121
10 ner 90 -181
Bspocasie 10 31 roga 23-55
B3pocinbie crapiie 31 rona 16 - 46

YBenuueHnne akTUBHOCTHU 00111ei U kocTHOH 11D compoBokaaeT paxuT JIF000M
aTuosioruu, Oones3Hp Ilemkera, KOCTHBIE M3MEHEHUs, CBS3aHHBIE C THUIEpHapa-
TUPEO30M. BBICTpO pacTeT aKTUBHOCTH (hepMEHTa MPH OCTEOTCHHON capkoMe, Me-
TacTa3zax paka B KOCTH, MHUEJIOMHOM 00Jie3HU, TMM(OrpaHynemMaTo3e ¢ MopakeHueM
koctei. [Ipy nredeHnu TunoKaabliueMuy BUTAaMUHOM D He00X01MMO KOHTPOJIMPOBATH
ero 1o ypoBHI0 akTuBHOCTH I[P B kpoBH. Hopmanuzanus aktuBHoctH LD siBnsiercs
IIOKA3aHUEM K IIPEKPALLCHUIO JICUCHUS.

[Tpu 6one3nu Ilemxera conepxanue kanblus U GochaToB B KPOBU OOBIYHO B
Ipeenax HOpMbL, HO XapaKTEPEH OYEHb BBICOKUM YPOBEHb akTUBHOCTH LD, B cBsA3M
C 4YeM clleAyeT peryysipHo MoHutopuposaTh ypoBeHb LID. breicTpoe Hapac taHue
ypoBHs I[P MoKeT yka3pIBaTh Ha MAJIUTHU3ALMIO ITIOPAKEHHOU KOCTH.

Ocreonopo3, B OCHOBE KOTOPOTO JIEKUT IMEPBUYHOE YMEHBIIEHUE MACChI
MaTpUKca KOCTHOM TKaHU (IOTEpsl KaldbLUs IPU 3TOM BTOPUYHA), COMPOBOXKIAAETCS
HOPMAaJIbHBIM ypoBHeM o001me 11{® B KpoBH WM HE3HAYUTEIIBHBIM €€ TTOBBIIIICHUEM,
IUIOXO KOppeNupyeT ¢ mapaMmeTpamu KocteoOpazoBaHusi. Omnako koctHas [I[D
CIIY’)KUT YYBCTBUTEJIBHBIM MapKEpPOM YCKOPEHHOTO MeTa0ojiM3Ma KOCTH BO BpeMs
MEHONAY3Bbl.

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

Pegepenmuvie senununvt akmusnocmu I'l'T 6 coisopomre: y myaxcuun - 10-70
Eo/n; y ocenwun - 6-45 Eo/n.

B 3nauntenpapix KOHIEHTpamusax ['TT oOHapykeHa B IMe4YeHU, MOJKETY-
JIOYHOM jKeye3e, MoYKax W MpeAcTaTesbHOM jkele3e (MO3TOMY Yy MY>KUMH aKTUB-
HOCTh I'T'T B cbIBOpOTKE KpoBH NpHOIU3UTENLHO Ha 50% BBIlIE, UEM Y KEHIIUH).

[ToBbienue aktuBHOCTU I'TT B CHIBOPOTKE KPOBU MOXKET ObITH 00YCIOB-
JICHO CJIEAYIOIIUMH IPUYNHAMU:

* YCUJIEHHEM CHUHTE3a B pe3ylibTaTe akTuBauuu (pepMeHTOB, obOecreym -
BAIOIINX 3TOT MPOILIECC, AIKOTOJIEM U JIEKAPCTBEHHBIMU IperapaTaMu;
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*  TOBPEXKJCHUEM KJICTOUYHBIX MEMOpaH Moj JEWCTBHEM TOKCHYECKUX
areHToB (B TOM 4YHCII€ COUPTA), IPU UIIEMUYECKOM MOBPEKIECHUU U UH(PEKIMNOH-
HOM MOPAKEHUU NEYECHU,

*  0CcBOOOXIeHUEM (epMEHTa OT CBSI3U C KJIETOUYHBIMH MeMOpaHaMU B
pe3yJIbTAaTEICTEPIEHTHOTO JAEUCTBUSA MMOBEPXHOCTHO AKTHBHBIX JKEIYHBIX KUCIOT
IIPY BCEX BUJIAX XOJIECTA3a.

N3menenne aktuBHocTU I'T'T B ChIBOpOTKE MMEET OOJBIIOE AUATHOCTHYE-
CKO€ 3HA4YC€HHE MpU 3a00JIEBAHUSAX MEUYCHU M TeNaToOMIMapHOrO TpakTa. ITOT
dbepMeHT Oosiee UyBCTBUTEJIEH K HapyIIeHUsIM B KieTkax nedenu, yem AJIT, ACT,
® u 1.1. OTCYTCTBUE MOBBIIIEHHON aKTUBHOCTH 3TOT0 (he€pMEHTA MPU KOCTHBIX
3a00JeBaHuUAX M03BOIsET qudepeHIupoBaTh UCTOUYHUK NOBBIIeHUS [I[D.

Oco6enno uyBctBuTenbHa ['T'T K BIUSHUIO HA IEYEHD JJIUTEIBLHOTO I10-
TPEeOJICHUS alKOToJisl. Y JUIl, 3I0yMOTpeOIstomux ajakorojieM, yposenb ['TT B
CBIBOPOTKE KOPPEIUPYET C KOJIUUECTBOM MPUHUMAEMOrO ainkoroyisi. Tect oco-

OCHHO ILIEHEH JIJIsI KOHTPOJIA JiedeHus ajakoroyim3Mma. [Ipekpaienue npuema aako-
rOJIsl CHIJKAeT aKTUBHOCTH (pepmenTa npudiausutenbHo Ha 50% B Teuenue 10 nuei.

Onpenenenue aktuBHOCTH ['T'T ucnonp3yercs s YCTAaHOBJIEHUS TemnaTo-
TOKCUYHOCTU U ToJioxkuTeabHO B 90% ciyuyaeB 3a0oneBaHuii nedeHu. B 607b-
IIIMHCTBE CJIy4aeB y TAKUX OOJIbHBIX B KPOBU HAOI0O/IA€TCS TOBBIIICHUE aKTHBHO-

ctutpancamunas u I'T'T. M3onupoBanHoe noseimenue aktuBHoctu ['T'T Habro-
narT y 6-20% manueHToB ¢ MaTojoruen renatoommapHoi cuctemsl. [ToBeiieHne
aktuBHOCTH ['T'T Gosiee ueM B 3 pa3 BbI3bIBAIOT aHTUKOHBYJIBCAHTHBIE MPETNApaThl,
KUPOBas TUCTPO]Us TIEUSHU U CepieuHas HeI0CTaTOUYHOCTb.

[Ipn octpeix renmaturax akTuBHOCTH ['T'T moBelmaercss pasblie, yeM ak-
tuBHOCTh ACT u AJIT. Ha BricoTe 3a0oneBanus aktuBHOCTh ['T'T Huke (MTOBBI-
mieHa B 2-5 pa3), yeM aktuBHOCTh ACT u AJIT, u HopManu3yeTcss MeasieHHee. DT
MO3BOJIAET MCcoiab30BaTh ['T'T nmpu KOHTpOJIE 3a BBI3IOPOBJIEHUEM TAIMCHTA.

Haunbonee Bwicokyto aktuBHOCTH I'TT (B 5-30 pa3 Beime pedepeHTHOro
WHTEepBasia) HAOMIOIal0T TIPU BHYTPU- M BHEMEUEHOYHOM XojecTase. Heckonbko
MEHBIINE 3HAYEHUSI aKTUBHOCTH (hepMEHTA PETUCTPUPYIOT MPU MEPBUYHBIX OITY-
XOJIAIX NIEYEHU U MeTacTa3ax B IeueHb.lIpy 3710KkaueCTBEHHBIX OMyXOJAX APYrou
JOKAJIU3aLMKU TIOCTENEHHOE yBennueHue akTuBHOCTU [ T'T yka3piBaeT Ha Hanuuue
MeTacTa3oB B MedeHb. AKTUBHOCTH ['T'T MokeT ObITh MCIOJIb30BaHA B KaueCTBE
MapKepa paka IOKEIyAOYHOW M IPEACTATENBHOM KENE3bl, TAK KaK OTPaXKaeT
PEMUCCHH U PELUINUBBI.

Heob6xoanmo ermie pa3 3ametutsb, uto I'TT MHOTO3HAYHA B THATHOCTHYECKOM
oTHomeHnu. llo kpaiiHEM Mepe NATh MPOLECCOB IMOBBIMIAOT €€ AKTHUBHOCTD:
LUATOJU3, XOJIECTAa3, UHTOKCUKAIMS aJIKOTOJIEM, OIyXOJICBOM POCT B INEYEHHU, Jie-
KApCTBEHHAsl MHTOKCUKALHMs. Takas 3THOJOrMnYecKas pa3HOPOJHOCTh MEXAHU3MOB
noBeimieHuss I'TT TpeOyeT oOdYeHp THIATEIBHOH OICHKH MPUYUH THHEpdep-
MeHtemun. O0Hapyxenue Bbicokor akTuBHOCTU ['T'T 3acTaBisieT uCKaTh NPUUUHY
3TOro NOBBIMIEHUs. Kak «OTCEenBarOMMKi» TECT U METOJI KOHTPOJIS 32 TCUEHUEM
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M3BECTHOI'O MAaTOJOTUYECKOTO Mporiecca, uccinenoBanue I'T'T OykBanbHO He3ame-
HHUMO N0 KJIIMHUYECKOMY 3HAUYECHUIO.

XosuHicTepasa (X9).

Pegepenmnvie senuuunvr akmusnocmu X3 6 coieopomrke. 3600-12900
Eo/n.

B TkaHsAX yenoBeka BCTpeYaroTCs ABa Pa3aIudyHbIX (pepMeHTa ITOrO TUTIA:
aleTUIXOJMMHACTEepa3a (MCTUHHAS X)), KOTOpasi MPEUMYIIIECTBEHHO HAXOIUTCS B
HEPBHOW TKaHM, CKEJETHBIX MBIIIIAX, IPUTPOIIMTAX; U CHIBOPOTOUYHAS, U TICEB-
1n0-X3, KOTOpas HIMPOKO paclpoCTpaHeHa, MPUCYTCTBYET B NEYEHHU, MOJKENY-
JIOYHOM KeJie3e, CeKPETUPYETCs IEYEHBIO B KPOBb.

OrnpeneneHue akTUBHOCTH XD B CHIBOPOTKE MPEACTABISET HAUOOJIBIIHIA
KIIMHUYECKUW WHTEpeC ISl JIUAarHOCTUKH OTpaBiieHuil (ochopopraHuuecKumMu
OTPABJISIONIMMH BEIIECTBAMHM U MHCEKTUIIMIAMHU, a TAKXKE KaK MOKa3aTelb COCTO-
STHUST O€JTKOBO-CHHTeTUYeCKOM (yHKkIuu neuenu. Otpasiienns ocdopopranmye-
CKMMH BEIIIECTBAMU U MHCEKTHIIMIAAMHU COIMPOBOXKIAIOTCS BBIPAXKCHHBIM CHUXKE-
HUEM aKTUBHOCTU XO.

AKTHUBHOCTh XD HamOoOJiee PE3KO CHIKACTCS MPU THKEIBIX XPOHUUYECKUX
3a00J1€BaHUSAX TICYCHU, OCOOCHHO TMPHU IUPpo3e. 3HAYUTEIILHOC CHUKEHUE aKTHB-
HocTU XD HabIIOAaeTCs MPU PACTIPOCTPAHEHHBIX 0JIACTOMATO3HBIX MOPAKEHUSIX
neyeHu. B HayanbHBIX cTaIUAX OOTYpPallMOHHOM KEITYXU CHUKEHHE aKTUBHOCTHU
X3 BcTpeyaeTcss 04EHb PEAKO.

SpkuM TIpOsIBIICHUEM CHIKEHUS 0€JIKOBO-CUHTETUUYECKOW PYHKIIUU TTEYSHH
y MAalMEHTOB C BHUPYCHBIM T€NAaTUTOM IpPU PA3BUTHM OCTPON NEYEHOUYHOW He-
JOCTATOYHOCTU CIIYKHUT PE3KO€ CHUKEHUE aKTUBHOCTH X3, MPU 3TOM CTENEHb
CHW)KCHHSI aKTUBHOCTH X 00paTHO MPOMOPIMOHANIbHA TSKECTH TeUeHUs 3a00-
neBanus.Hanbonee HU3KUE MOKa3aTeId OTMEYAIOTCS Y MAllMEHTOB 32 HECKOJBKO
JHEW 10 pa3BUTHA NEUYCHOUYHOU KOMbI. OHAKO JUIUTEIbHBIN NIEPHO/I MoJypaciaaa
ceiBOpoTouYHON X3 (7-10 nHEi) CHUXKAET €€ BO3MOKHOCTU B JUATHOCTUKE OCTPOM
MEYEHOYHON HEJOCTATOYHOCTH.

IIpu UM pe3koe majeHue aKTUBHOCTH X OTMEUAETCA K KOHILY MEpPBBIX
CYTOK 3a00JIeBaHUS ¥ 00YCIOBJICHO IMIOKOM, KOTOPBIN MPUBOIUT K TSHKEIOMY T10-
BPEXKIECHUIO MIEYCHHU.

B nocnegnee Bpems uccienoBanue 3Toro hepMeHTa MUPOKO HUCTIOIb3YETCS
JUIsl KOHTPOJIA 32 MPUMEHEHHEM PEIIaKCaHTOB B XuUpypruyeckoi npaktuke. Kypa-
penoio0HbIe BEMIECTBA (IUTUIINH, CYKIIMHWIXOJIMH), TIPUMEHSIEMbIC B XUPYPTUU
TUTSL pacciaOIeHHsI MBI, OOBIYHO OBICTPO pa3pymiatoTcs. TspKebie MOCIeACTBUS
MPUMEHEHUSI 3TUX CPEACTB (IJIMTENIbHOE amHOd, XOJIWHEPTHMYECKUUA MIOK)
BO3MOKHBI Kak MpHU MPUOOPETEHHOM HemocTtatke X3 (Yalle Mpu XPOHUUYECKHUX
3a00IeBaHUSX TIEUCHHN ), TAK ¥ TIPU BPOXKICHHOM (DepMEHTHOM aedeKTe.

[Ipu HEedpoTHUECKOM CUHIpOME HAOIIOAAETCS MOBBIIIEHUE aKTUBHOCTH XO.
DTO CBA3aHO C YBEIMYEHUEM CHHTE3a aJbOyMUHOB IMEUEHbIO HU3-3a OBICTpOU
MOTEPU MEIKOAUCIIEPCHON (DpaKuu OEIKOB C MOYOH.
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[loBbimienne XD HaOMOAAeTCs TAK)KE MHOIZA MPH OXKUPEHUHU U DKCCyna-
TUBHOM »HTeponaTuu. Hebomnplioe moBbIIEeHUE aKTUBHOCTH XD MHOrJa OTMEua-
€TCsl IPU apTepUAIbHOM TMIIEPTEH3UH, CaXapHOM JuadeTe, JenpecCUBHBIX HEBPO-
3aX, TPEBOI'€, MAaHUAKAJIbHO-IEIPECCUBHOM IICUXO03€.

Aabda-amMunaza B CHIBOPOTKE H MOYe.

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

HaubGonee Ooratbl a-amMuiaa3oil MOJKETYJOYHAs W CIIOHHBIE JKEJE3bl.
[Inazma KpoBHM 4YeIOBEKa COIEPKUT a-aMHJIa3bl JIBYX THUIIOB: MAaHKPEATUYECKYIO
(Ptun), BeIpabaThiBaeMyI0 MOHKETYIOYHOUN Kee30i, U CIAOHHYIO (S-THIl), Mpo-
OYUHAPYEMYIO CIIFOHHBIMHU JKEJIE€3aMHU.

B puznonornueckux ycaoBusix amuiaza CbIBOPOTKU KpoBU cocTouT Ha 40%
U3 MMaHKpeaTnyecKo ammunasbl U Ha 60% U3 CIFOHHON aMMJIa3hbl.

Omnpenenenne aKTUBHOCTH a-aMUJIa3bl UMEET BAXKHOE 3HAUYEHHME B JUArHO-
CTUKe 3a00JIeBaHUN TMOJKEITYJOUYHON skene3bl. [loBbillIeHHE AKTUBHOCTH a-
amMuiIa3bl B CBIBOPOTKE KPOBU B 2 1 60JIee pa3 J0HKHO PaClEHUBATHCS KaK CUMIITOM
NOpaXXEHUsI TOJKENYTOYHOM kene3bl. HeOounblias runepamuiazeMusi JaeT
OCHOBAHHE 3aMOJO3PUTh MATOJIOTHIO TIOJKETYJOUHOM JKeNe3bl, HO MOXKET WHOTa
HA0JII01aThCA MPHU 3a00JIEBAaHUSAX JIPYTUX OPTaHOB.

C mouoii BbIIENsieTcss B OCHOBHOM P-ammiaza, 4ro siBIsieTCs OAHOU W3
npuduH O0JbIIel HHPOPMATUBHOCTH O (DYHKIIMOHATIHLHOM COCTOSTHUHM TOJKENY-
JIOYHOM >KeJe3bl ypoaMuiiasbl, Y4eM aMuiIa3bl CHIBOPOTKH KPOBHU. 65% ammuia3zHon
AKTUBHOCTH MOYHM OOYCJIOBJIEHO MAHKPEATHUECKONW aMuiIa3oil. DTUM OObsICHSIETCS
TO O0OCTOATENHCTBO, UYTO MPU OCTPOM TMAHKPEATHUTE UMEHHO OHA YBEIMYHMBACTCS B
ceiBOpoTKe (10 89%) 1 ocobenHo B Moue (10 92%), 6e3 u3meHeHus nokasaTeyen
aMuIa3bl CIFOHHBIX JKEJIE3.

[Tpu ocTpom maHKpeaTuTe aKTUBHOCTh aMHJIa3bl KPOBH M MOYH yBEJINYMBA-
ercs B 10-30 pa3. ['unepamuiazemMust HacTyIaeT B Hauaje 3abojeBanus (yKe uepes
4-6 4), nmocturaeT Makcumyma uepe3 12-24 4, 3aTeMm OBICTPO CHIKAETCA W
MPUXOAUT K HOpME Ha 2-6-i1 1eHb. Y POBEHB MOBBIIICHUS CHIBOPOTOYHON aMUIIA3bI
HE KOPPEIUPYET C TAKECTHIO MAaHKPEATUTA.

AKTHUBHOCTbh aMmWiia3bl B MOY€ (MCIIOIB3YETCSl CyTOYHAs MOYa WJIM pa3oBast
MOPLIMST MOYM) HAYMHAET MOBBIMIAThCA 4epe3 6-10 4 mocie ocTporo mpucryma
MaHKpeaTUuTa U BO3BpallaeTcs K HopMme uepe3 3 cyT. B HEeKOTOphIX ciiyyasix ypo-
BEHb aMUJIa3bl B MOYE MMEET JIBE BOJHBI MOBBIIICHUSI B TeueHue 3 cyT. ['unepa-
MUJIa3ypus IPH OCTPOM U OOOCTPEHUH XPOHUUECKOTO MaHKPEAaTUTa PErucTpupy-
etcs y 50% manmenToB yepe3 8-12 1, y 25% - uepes 12-18 4, y 66,6% - uepes 18-24
4, y 75% - gepe3 24-36 4, y 100% - uepe3 36-48 u u y 62,5% - uepe3 4872 u.
JluarHoctTuyeckass 4yBCTBUTEIBHOCTh OIPEACIICHUS aMuja3bl B ChIBOPOTKE IS
OCTPOTO IMaHKpeaTuTa coctaBisieT 95%, cnenuduanocts - 88%.

OcTpbie MaHKPEATUThl MOTYT MPOTEKATh 0€3 MOBBIIICHUS AKTUBHOCTH aMU-
na3bl (B 4YaCTHOCTH, IIPU MaHKpEOHEKpo3e). boyee Tounyro mHpopManuio mnomy-
YaloT MPHU UCCIEOBAHUM AKTUBHOCTH aMUJIa3bl B CYTOYHOM o0beMe Mouu. Baxk
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HOE, a B psJ€ CIy4aeB U pellaroliee 3HauYCHUE U1 PaclliO3HaBaHUS pELUAUBUDPY -
1o1ie (opMbl OCTPOro MaHKpEeaTUTa UMEET MOBTOPHOE MOBBIIIEHUE aKTUBHOCTHU
aMujia3bl KPOBM U MOYM BO BpEMsI MOBTOPSIIOUIUXCS PELUIMBOB OOJEBOrO CUH-
apoMa. JlaHHBIM NPU3HAK MUMEET UCKIIOYMTENIBHO BAXXHOE 3HAYEHUE JJIS PacIo-
3HaBaHUs JIETKUX (OPM PEUUAUBUPYIOUIETO OCTpOro mnaHkpeatuta. [losTomy
ClIelyeT €lle pa3 MOAYEPKHYTh HEOOXOAUMOCTb MOBTOPHBIX HCCIIEOBAaHUN aK-
TUBHOCTH a-aMWJIa3bl MOYM Ha MPOTSHKEHUM MEepBBIX 2 cyT 3aboisieBanus. [lpu
pa3UUHbIX (opMax OCTPOTO MaHKpeaTUTa JUHAMHKA TOBBIINICHUS a-aMUiIa3bl B
KPOBU M MOYE€ HOCUT PA3JIMYHBIMA XapakTep. Tak, s OTEYHOro MaHKpeaTuTa Xa-
paKkTepHa KpaTKOBpPEMEHHas amuiazemusi Ha 1-e-3-u cyTku 3a0oseBaHusl; s
MaHKPEOHEKPO3a - BBICOKAsl U JJIMTENIbHAS aMUJIa3eMusl WM, Ha000pOT, KPaTKO-
BPEMEHHas TUIEepaMuiIa3eMus Ha 3-i CyTKH 3a00JIeBaHUS.

BrisiBneHne runiepaMuiia3eMu M TUINEPAMUIIA3YPUHU SIBIIETCS BAXKHBIM, HO
He crnenupUIHbBIM MapKepOM OCTPOTO MaHKPEaTUTa; KPOME TOTO, MOBLIIICHUE €€
AKTUBHOCTH MOXET OBITh KpaTKOBpPeMEHHBIM. /[ Gosbiet mHOOPMATUBHOCTH
IIOJIyYCHHBIX PE3YJIbTATOB MCCIEAOBAHUS II0JE3HO COYETATh ONPEACICHUE aKTHUB-
HOCTH aMWJia3bl KPOBU U MOYM C TMAPAUIEIBbHBIM ONPEACICHUEM KOHLEHTPALUU
KpeaTUHUHA B MOYE U ChIBOPOTKE KpoBU. Ha OCHOBaHWM 3THUX JAaHHBIX PACCUUTHI-
BAETCSl MHJEKC aMHUJIa30-KPEaTUHUHOBOTO KJIMpeHca no popmyre:

AM X KpC

KpM X AC X 100,

rae AM - amunasza mouu; AC - amuiasza ceiBOpoTkH; KpM - kpeaTHHUH B
moue; KpC - kpeaTuHHH B CHIBOPOTKE.

B HOpMe aMMI1a30-KpEaTUHUHOBBIN UHAEKC HE BBILIE 3, MPEBBIIIEHUE CUU-
TaeTcs MPU3HAKOM MaHKpeaTuTa. [Ipm ocTpoM NaHKpeaTUTE YpOBEHb aMUIa3bl
CBIBOPOTKHU M TIOKa3aTelb aMUJIa30-KPEaTHHUHOBOTO KIMPEHCa OOBIYHO TMOBBIIIE-
HBI 32 CUET MOJIaBJICHUS MMOYEUYHOTO MEXaHM3Ma KaHaJbIIEBON peadcopOuuu amu-
na3el. [Ipu 3a00neBaHUAX, MPOTEKAIOMIUX O] MACKOM MaHKpEaTUTa, COACPKAHUE
aMujia3bl CBIBOPOTKM MOXET YBEJIMYMUBATHCA, HO IIOKa3aTeldb aMHJIa30-
KPEaTUHUHOBOT'O KIIMPEHCA OCTAETCS HOPMAaJIbHBIM, TaK KaK OTCYTCTBYET KaHaJIb-
1eBbIit nedext. [ aToro uccneaoBaHus O4eHb BAXKHO TPOBOJAUTH B3ITHE KPOBU U
MOYH B OJIHO U TO K€ BpEMs.

[Ipu XpoHUYECKOM MAaHKPEATUTE AKTUBHOCTH aMHJIa3bl B KPOBH U MOYE TO-
Beimaercss (y 10-88 um y 21-70% mnamueHTOB COOTBETCTBEHHO) B MEPHUOJ
000CTpeHHs TIpoliecca U PU BOSHUKHOBEHUU MPETSITCTBUN K OTTOKY MaHKPEaTH -
YECKOro coka (BocHalieHHe, OTEK TOJOBKH MOKeNTyAouHOM xene3bl u CllaBneHue
POTOKOB, PYOILIOBBIA CTEHO3 COCOYKA JBEHAAATUIIEPCTHON KUIIKHU U 1p.). [Ipu
CKJIEpOTHYEeCKOM (opMe NaHKpeaTHTa TUIEpAMUIA3eMUsl ONPENENseTCs TaKKe
CTETICHBIO HAPYIICHHUS TMPOXOJUMOCTH TIPOTOKOB W (DYHKIIMOHAIBHOW CIO-
COOHOCTBIO OCTaBIIEHCS YacTu kene3bl. [Ipu xpoHnueckux maHnkpeaturax ¢ ¢puod-
PO3HBIMU W3MEHEHUSIMU TOJIKENYJA0YHOM Kelae3bl 00O0CTpPEeHUs, HEPEAKO BhbIpa-
KEHHbIE U PACHPOCTPAHEHHBIC, COIMPOBOXKAAIOTCA CPABHUTEIBHO HEOOJIBIITUM
MOABEMOM aKTUBHOCTH aMuJia3bl. BeneacTBue HapyieHus: PyHKIMOHATbHON
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CIIOCOOHOCTH TOJKETYTOYHONM MOJKETYJOYHOM >Kelle3bl THIepaMuia3eMust He-
PEIKO MOXKET OTCYTCTBOBATh MPU OCTPOM THOMHOM MaHKpeaTuTe (IIpu OOIIMPHBIX
«TOTaJbHBIX» HEKPO3aX MOKEITYJOUHON JKEIIE3bl).

[Ipn pake MomKenyIO0YHOW Kee3bl YPOBEHb aMHJIa3bl B KPOBU M MOYE B
OJIHUX CJIy4YasX IMOBBIIIACTCA; B APYTUX KE CIydasgX MOXKET OCTaBaThCS HOpPMaJb-
HBIM M 1K€ TTOHUKATHCSL.

OueHka pe3ysIbTaTOB MCCIEAOBAHUSI AKTUBHOCTH aMUJIa3bl B KPOBU U MOYE
3aTpyJHEHA TeM, 4TO (PEPMEHT COACPKUTCS B CIIOHHBIX Keje3ax, TOJICTON KHUIIIKE,
CKEJICTHBIX MBIIIIIAX, TOYKaX, JIETKUX, SUYHMKAX, MATOYHBIX TpyOax, mpen-
cTaTenabHOM Kenese. [lodToMy ypoBeHb aMuiia3bl MOXKET OBITh TOBBIIICH MPU
MHOTHX 3a00JICBaHUSAX, UMEIOIINX CXOJHYI0 KapTUHY C OCTPHIM IMAaHKPEATUTOM:
OCTPOM amTMeHIUINTE, IEPUTOHUTE, MePPOPaTUBHOMN S3BE KeTyJaKa U JBEHAJIIA-
TUTIEPCTHON KHIIIKU, KUIIEYHON HEMPOXOAUMOCTH, XOJICIIUCTUTE, TPOMOO3E OpbI-
KEEUHBIX COCYJIOB, a TaKXe MpU PEOoXpPOMOLUTOME, TUAOETUUECKOM allUa03€e, M0-
CJ€ OIepalMii Mo MOBOAY MOPOKOB CEpJla, MOCIE PE3CKUUU IEYEHHU, MpUueMa
OONBIIMX 103 ATaHOJA, YMOTPeOJEHUs MpenaparoB Onus, CyJb(paHUIaMHUIIOB,
MOp(¢HHA, THA30BBIX JTUYPETHUKOB, MEPOPAbHBIX KOHTpalenTuBoB. [loBbIieHUE
aMUJIa3HOM aKTHUBHOCTH TPH ATUX 3a00JIeBaHUSAX OOYCIIOBICHO Pa3HBIMU MPUYH-
HAaMU U HOCUT B OOJIBIIIMHCTBE CIIy4yaeB pPEaKTUBHBIN XapakTtep. BenencTeue 3Ha-
YUTEIBHBIX 3alacoOB aMUJja3bl B allMHAPHBIX KJIETKaxX JIOOOE HapyIlIeHUE UX IIe-
JIOCTHOCTH WJIM MaJIeHIllee 3aTpyAHEHUE OTTOKA CEKPETa MOKENYA0UYHOM JKee3bl
MOKET MPHUBECTH K 3HAUYUTEITHLHOMY MOMAJaHUI0 aMHUJIa3bl B KPOBb. Y OOJIBHBIX
NEPUTOHUTOM YBEIMYCHUE aMHJIA3HOW aKTMBHOCTH MOXET HaOIIofaThCcsi B pe-
3ynbTaTe pa3BUTHS oOpasyrolmux amuiaszy Oaktepuil. OOBIYHO AKTUBHOCTH a-
aMuIIa3bl MPY MEPEUUCICHHBIX 3a00JIEBaHUSX MOBBIIIAETCS B KPOBU B 3-5 pas.

CHmKeHre aKTUBHOCTU a-aMUJIa3bl B KPOBU MOKET OBITH OOHAPYKEHO MPHU
TUPEOTOKCUKO3€, UM, HEKpO3€ MOIKEITYIOUHOM KETIE3BI.

ITankpeaTnyeckasi a-amuJiasa.

Pegepenmnuvie genuuunvt axmugHocmu NAHKpeamuyeckou a-amunazvl.
cvigopomia: 30-55% om obweti amunazvl 8 coleopomke (6 cpeonem 43%) unu 13-
53 Eo/n;moua: 60-70% om obweii amunazvl 8 moye (6 cpeonem 65%).

OcHoOBHas IIEHHOCTH OMpeesieHus P-Tuma a-amMuiassl 3aKII0YaeTCs] B TOM,
YTO YBEIMYCHHE €€ aKTUBHOCTH BBICOKOCTICIMGUYHO JJIsi 3a00JeBaHUI IMOJKe-
Tyno4HOM skenesbl. [laHkpeatnueckasi a-aMmuiia3a MOBBIIAETCS TIPU OCTPOM IaH-
KpeaTuTe. AKTUBHOCTh OOIIEH aMuiia3bl B 3TOM CITydae IMOBBIIICHA 33 CUET TaH-
Kpeatnueckoil (pakiuu. /[narHoctuyeckass YyBCTBUTEIbHOCTh MAHKPEATUUECKON
¢dpaximuy amuiassbl B CBIBOPOTKE KPOBHU JIJISE OCTPOTO MaHKpeaTnuTa coctapiset 92%,
cnenuduaHOCTH - 85%.

Omnpenenenne akTUBHOCTH MAHKPEATUIECKON (pakIuyd aMUIa3bl 0COOCHHO
BXHO TPU XPOHUYECKOM MAHKPEATUTE Yy MAIMEHTOB C HOPMaJbHBIM ypOBHEM
oOmielt amunaspl. Y MaldeHTOB C XPOHHUYECKUM TaHKPEAaTUTOM MMaHKpeaTHdecKas
amunasza coctaBisier 75-80% o6mielt amuiasbl kpoBu. [loBbIlIeHME TaHKpeaTH-
YeCKOM aMmiIa3bl YKa3bIBACT HA aTaKy XPOHWYECKOTO MaHKpEaTUTa, a CHUKCHHUE -
Ha PK30KPUHHYIO HEJIOCTATOYHOCTH MOJKEITY0YHOM JKee3bl TP aTpopuu aru
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HapHOU TKaHW B PUOpPO3e opraHa y MaueHTOB, JUIUTEILHO CTPAJAIONTUX TaHHBIM
3a00JIEBaHUEM.

AKTHBHOCTH MMTAHKPEATHYECKON a-aMHJIa3bl TOMUMO JTUATHOCTUKH OCTPOTO
MaHKpeaTUTa OMPEEISIOT TAK)KE MTOCIIe ONIEPAIMK Ha OpraHax OpIONTHOM MOJOCTH
C IICJIBIO paHHEH JTUArHOCTUKH Pa3BUTHUS OCIIOKHEHHS - TIOCICONEPAIMOHHOTO
naHkpeatuta. [laHkpeaTndeckas a-aMuiIa3a B MOYE TIOBBIIIIAETCS TIPH OCTPOM
MaHKpeaTUTe, IPUYEM COCTABIISICT OCHOBHYIO YacTh OOIIECH aMHIIa3hl, TaK KaK
BBIBOJIMTCSI C MOYOM JTydIlle, YeM CITFOHHAsI (PpaKITusl.

AKTHBHOCTPH ITAHKPEATHUECKOU (DpaKIMK aMIIIa3bl, B OTIMYUE OT OOIIEeH, HEe
MOBBIIIACTCS TPU MAPOTUTE, TUAOCTHUESCKOM KETOAIUI03€, PaKe JIETKOr0, OCTPhIX
TMHEKOJIOTHUECKUX 3a0oyeBaHusx. Bmecre ¢ TeM, TeCT MOXKET OBITh JO0XKHO-
MIOJIOKUTEIILHBIM TIPH JIPYTUX HEITAHKPEATHUECKUX 3200 ICBaHUSX.

JIlunasa.

Pegepenmuvie seruuunvt akmusHocmu aunaswl 8 cvigopomke. 0-190 Eo/xn.
OrnpenenieHue aKTUBHOCTH JIUTIA3bl B KPOBU CIYXKUT HaubOosiee WHGOPMATUBHBIM
KpUTEpUEM JMArHOCTUKU OCTPOTO MaHKpeaTtuta. B oTiauume OT a-amuiasbl, ak-
TUBHOCTbH JIMIa3bl HE TOBBINIAETCS MPU MAPOTUTE, BHEMATOYHOU OEPEMEHHOCTH,
anmenaunute. CopepikaHue JUNAa3bl YBEIMYUBACTCS M CHUXKACTCA MapalljieIbHO
MOBBIMICHUIO M CHUXEHUIO aKTMBHOCTH aMMJIa3bl, HO HOpMaJM3alus €€ YPOBHS
POUCXOJUT MO3KEe HOpMalu3aluu aMmuiasbl. MIHOrma ypoBeHb iuma3bl B KPOBU
MOBBIIIAETCS PaHbIIE, YEM YBEIUYMBACTCA AKTHUBHOCTh aMMJIA3bl, M OCTAETCS
MOBBIIIEHHBIM JUTUTEIHHOE BPEMS.

[Ipu ocTpoM maHKpeaTUTe aKTHBHOCTH JMIA3bl B KPOBH yBEIMYMBAETCS B
TE€YEHHE HECKOJIbKUX YaCOB TOCIIE OCTPOTO MPHUCTYIIA, JOCTUTAs MAKCUMYyMa Yepe3
12-24 g (yBenmuuuBaetcs 10 200 pa3), U ocTaeTcs NMOBBIIMICHHON B TeueHue 10-12
nuei. [Ipornos 3a0o1eBaHusI TUIOXOM, €CJIM YPOBEHb JIMMA3bl B KPOBH MOBBIIIAETCS
B 10 u Gosiee pa3 U HE CHMXKACTCS JI0 3-KPATHOTO MPEBBINIEHUS] HOPMbI B TEUCHUE
OJKANUIIMX HECKONbKUX THEH. JlmarHocTtudeckas 4yBCTBUTEIBHOCTH JIUIA3bl B
CBIBOPOTKE KPOBH JJII OCTPOrO MaHKpeaTuTa cocTaBisieT 86%, cnenupuaHoCTh -
99%. OgHOBpEMEHHOE ONpEIEIICHHE YPOBHS a-aMujia3bl (KpOBb M MOYa) U JIUIA3bI
- OCHOBA JIMATHOCTHKU OCTPOTO MaHKpeatuta. [loBbiieHne 060uX MM OJHOTO U3
dbepmenToB BeisiBIsieTCs y 98% G0MBHBIX ¢ OCTPBIM MaHkpeatutoM. [lpu 3-kpatHom
MOBBIIIEHUM AKTUBHOCTH JIMMAa3bl B CBHIBOPOTKE KPOBU JIMATHOCTUYECKAS
YyBCTBUTEJIBHOCTh TECTA B OTHOLIEHHHU OCTPOro maHkpeatuta cocrtapisetr 100%,
cnerupuaHOCTh - 99%, B TO BpeMsl Kak aHAJOTUYHBIC M3MEHEHUS aKTUBHOCTHU
aMuIIa3bl IMEIOT YYBCTBUTEIBHOCTE 72%, cienuduanocTs - 99%.

AKTUBHOCTb JIMIa3bl CHIBOPOTKH KPOBU 00JIaIa€T BBICOKOM UYBCTBUTEIb-
HOCTHIO B OTHOUIIEHWU JTUATHOCTHKU OCTPOTO alKOTOJILHOTO MaHKPEaTUTa, B TO
BpeMsl Kak JJisl MalMeHTOB C 3aKYMNOPKOM >KEMYEBBIBOJAIIMX IMyTEW, OOJBLIOTO
JyOJIEHAIbHOTO COCOYKAa M MaHKPEATHYECKUX MPOTOKOB XapaKTEpPEeH BBICOKUU
ypOBeHb ammia3bl. B CBA3M ¢ 3TUM Ui YCTAaHOBIIEHHUS STHUOJOTUU OCTPOTO
MaKpeaTuTa MHOT'Ia ONPEEISIOT JIUMAa30-aMUIa30BbId KO3POUIIUEHT: OTHOIIIE
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HUE aKTMBHOCTH JIMIAa3bl K aKTUBHOCTH aMUJIa3bl B CHIBOPOTKE KpoBU. BenmumnHa
JUMa3o-aMmiazoBoro koddduuuenta Bboime 2,0 MO3BOMSET AMATHOCTUPOBATH
OCTpBI AJIKOTOJIbHBIA MAHKPEATHT (Y4yBCTBUTEIBHOCTh - 91%, cneuupuyuHoOCTh -
76%). Tonbko y NAMEHTOB C OCTPHIM AJIKOT'OJBHBIM IMAHKPEATUTOM KO3 (PHUIIEHT
MO>KeT OBITh BhIIE 5,0.

[loBbIlIEHHE aKTUBHOCTU JIMIA3bl B KPOBH MOXXET UMETh MECTO NpPU HH-
(apKTe KUILIKH, IEPUTOHUTE, KETUYHOU KoJuke. OTMEUEHO MOBBIIIEHUE AKTUBHOCTHU
JUNa3bl B KPOBU MPH Pa3pyILICHUH )KUPOBOM TKAHU - KOCTHBIX MEPEIOMax, pAaHEHHSIX
MSTKUX TKaHEH, IOCIIE€ ONEPaLi, IIPU PAKE MOJIOYHOMN JKEIE3BI.

Kpearunkuna3za (KK) o0mas.

Pegpepenmuvie genuuunvr akmusnocmu obweti KK 6 coisopomke: mysxrcuunol -
39-308 Eo/n, scenwunnt -26-192 Eo/n.

HauGonbiiee nuarnoctuueckoe 3HaY€HUE UMEIOT CIEAYIONIUEe N30()epMEHTHI
KK: KK-MM (mbimeunsriit), KK-MB (cepaeunsiit), KK-BB (mo3rogoii). [ToBbienue
aktuBHOCTH KK B CHIBOpOTKE KpOBH HaONIOJAeTCs M3-3a BbIXOAa (EepMEHTa H3
KJIETOK IIPU UX MOBPEXKJACHUU.

Onpenenenue aktuBHOCTH KK MCHONB3YIOT /171 BBIABICHUS] 1 MOHUTOPUHTA
IIUTOJIMTHYECKOTO CHHJApOMAa TIpU 3a00JEBaHUSIX MHOKapaa M CKEJIECTHONM My-
ckynatypsl. [Ipu UM noctyruienne KK u3 cepaeyHor MBI B CBIBOPOTKY OIle-
pexxaer apyrue dhepMeHThl, modToMy ompeaenenne aktuBHoctd KK mmpoxo wuc-
MIOJIb30BAIOCH ISl paHHen nuarHoctuku UM. Yeennuenue aktuBHocTH KK Haxomar
y 95 - 99% mnamuentoB ¢ UM. KK nossimaercst yxe yepe3 2-4 4 mociae OCTporo
OPUCTyMa, JOCTUrass Makcumyma uepe3 24-36 4, M NOpPEBBILIAET HOPMAaJbHBIE
BenuuuHbl B 5-20 pa3. Cnexgyer moayepkHyTh, 4To ypoBeHb KK cpaBHHTENBHO
OBICTpO BO3Bpamiaercss Kk HopMme (Ha 3-i-6-if aenn). [loaTomMy B ciydasx, Korna
onpenenenrie KK He ObUTO BBIIOJHEHO B ATOT MEPUOJ MOCTE Pa3BUTUA MH(ApPKTa,
TPYJIHO pacCUMUTHIBATH HA MOMOIIb TAHHOTO MOKa3aTeyid B AUArHoctuke. B 1o xe
Bpemsi uMeHHO ObicTpoTa auHamuku KK nemaer ompenenenue storo depmeHta
0COOEHHO IIEHHBIM JJI PAacIO3HABAHUS MMOBTOPHBIX WH(APKTOB, KOTOPHIC, HE JaBast
YETKUX DIJIEKTPOKApAUOTpahUUECKUX HM3MEHEHUW, MOTYT BBI3BIBATH IOBTOPHBIN
noabeM akTuBHOCTH KK (mng BbIABIEHUST HUX PEKOMEHAYETCS IPOBEICHUE
MOBTOPHBIX  PEryJsIpHbIX HcciaenoBanuii). HWccinegoBanue aktuBHocTH KK
CYIIECTBEHHO Ba)XHO NPU aTUIHUYHOM TeueHun MM m OTCYyTCTBHM XapaKTEpHBIX
ANEKTPOKApIUOTpahUIECKUX U3MEHEHHM, YTO MOXKET HAOMI0JaThCA MPU HAIUYUU
Omokanel myyka [ mca, apuTMHSX, MOCIIE TePaluy TUTUTAINCOM U B T€X CIIydasx,
Kor/a y 60JabHOTO yXKe OBl HH(DAPKT.

HN3meHeHMe aKTUBHOCTH (pepMeHTOB nipu octpom UM,

®epMeHT avajio yseandenusi MaxkcumyMm yBe- | Bo3Bpamenue k Kpatnocts
AKTHBHOCTH, Yachl | JIMYEHHS AKTHB- HOpMe, CYTKH yBeJIuYeHusl,
HOCTH, YaChl pa3
ACT 4-6 24-48 4-7 2-20
KK 2-4 24-36 3-6 3-30
JIAT 8-10 48-72 8-9 2-4
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MB-¢ppakuus KpearTHHKHHA3bI.

Pegepenmnvie genuuunvr akmuenocmu MB-gppaxyuu KK 6 cvieopomke co-
cmasnsaiom 6% om ooweii akmusnocmu KK unu 0-25 Eo/n.

[ToBeimienue axktuBHoctu KK-MB 6onee cnenupuuno ans UM. Ilpu UM
KK-MB cocrasnsiet 6omnee 6% obmieit KK, ypennuenue HabmogaeTcst yxe mocie
OCTPOro MPUCTYyNa, MAKCUMYM JOcTUraeTcs uepe3 12-24 4, Ha 3-i CyTKU aKTUB-
HocTh KK-MB Bo3Bpaiaercs Kk HOpMaldbHbIM 3HAYEHUSM IPU HEOCIOKHEHHOM
teuennr M. Ilpu pacmupenun 30Hb1 nH(papkra aktuBHOCTh KK-MB noBeiena
JIOJIBIII€, YTO TIO3BOJISICT JUArHOCTUPOBATh MH(APKT MPOJOHTUPOBAHHOTO U pe-
uuauBupytomero treueHus. MakcumyMm aktuBHocth KK-MB uwacto mocturaercs
panbiiie Mmakcumyma aktuBHocTH o6Omielt KK. Benmnunna noseimenuss KK u KK-
MB cOoO0TBETCTBYET BEJIMUUHE MOPAKEHHOM 30HBI MUOKapAa. Ecinu B mepBbie Yachl
UM GonbHOMY Haudanyd MNPOBOJAUTH TPOMOOJMTHUECKYIO TEparuio, TO MUK akK-
tuBHOCTH KK 1 KK-MB MokeT nosiBUThCS paHblile, 4eM 00bIUHO, YTO OOBICHAETCS
BbHIMBIBaHHEM (EepMEHTa U3 TMOpPaXEHHOW 30HBI (pe3ysbTar penepdy3uu -
BOCCTAHOBJICHUSI TTPOXOAUMOCTH TPOMOMPOBAHHON KOpPOHApHOM aprepum). AK-
tuBHOCTh KK-MB npu IM konebnercs ot 6 g0 25%.

Paznuunble onyxomm moryt npoxyuuposate KK-MB, Ha nomro xotopoi
npuxoautcs 10 60% u 6onee o6mieit aktuBHocTu KK. B aToit cBs3u, ecnmu KK- MB
coctaBisier 6osee 25% ob6meit KK, HeoOxoauMo aymaTh O 3710Kaue€CTBEHHOM
HOBOOOPA30BaHUU KaK MPUYMHE MOBBIIIIEHUSI aKTUBHOCTH (pepmenTa. [IpucyrcTBue
B KpoBHu BB-(dpakiuu moxer cumynupoBath yBenuuenrne MB- ¢pakiuu, BIioTh
1o tipeBbiieHus ypoBHs MB-¢dpakiuu nvan obmeit KK. KKBB nossnsercs: npu
HapylIeHUH remaTosHiedanuyeckoro Oapbepa (Mocie ornepanuil Ha MO3Te WU
npu TpaBMe Mosra). BB-¢pakums Takke BO3HHMKACT TMPU  CEPHE3HBIX
NOBPEXKACHUAX KUILIEUHHUKA U TTOCJE POJOB (IIPU KECAPEBOM CEYEHUN).

[ToBeimenue ¢pakuunu KK-MB B oTnenbHBIX ciaydasx HaOMOAaeTCs MPH
MHUOKapAUTaX U MUOKAPAUOIUCTPOPUSIX pa3nuyHOTO TedeHHs (Hambosee 4acto
npu muoauctpodun Jromena), onrako KK-MB cocraBnser menee 3% obmeit KK.
[Tpu octpom muokapaute KK u KK-MB moryT ObITh HOpMaNbHBIMU WM CUIIBHO
YBEJIIMYCHHBIMH, MMOX0KUMHU Ha MIM, B 3aBUCHMOCTH OT XapakTepa NOBPEKIACHUS
MHOKapAa.

[ToBpexneHne CKEIeTHOW MYCKYJIATyphl CONPOBOXKAAETCS 3HAYUTEIbHBIM
yBenudaenneM MM-dpakiuu, KoTopas MOXKET CHUMYJIUPOBATh IOBBHIIICHHE
MBdpaxmuu. [Ipu pabaomuonuse AUArHOCTUYECKAs YYBCTBHUTEIBHOCTh MCCIEO-
Banus aktuBHOCTU KK (moBbIiaercst B 5 pa3 u 6osiee) Boie, uem ACT u JIT.

3a0o/1eBaHUA M COCTOSIHUS, CONMPOBOXKAAIIIMUECS MOBbINIEHNEM YPOBHA
aktuBHocTH KK nu KK-MB.

1. Qu3uyecKkuii cmpecc u mpasmvt MoldYy:

* YBEIMYCHHE MBIIICYHOW MACCHI B pe3yJbTaTe (GU3NIECKUX YIPAKHCHUI;

* (usnueckuii crpecc (meperpyska);

* XHPYPrU4YECKUE BMEIIATEIbCTBA, MPsIMasi TPaBMa, BHYTPUMBILLICUHBIE UHb-
€K1Y,
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* OCTpBIIl ICUX03, OCTPOE MOBPEKAECHUE MO3Tra, KOMa (HEKPO3 MBILIL IPH
MPOJIEKHIX);
cna3Mbl (3AMUIIETICUsL, TETAHYC), POJIbI;
CUJIbHBIE 05KOTH; TOPAKEHUS JIEKTPUYECKUM TOKOM.

2. [ezenepamuenvie u 6ocnanumenbHvle NOEPENCOCHUA:

* MblIlIeYHAs JUCTpous;

* MHO3UT (KOJIJIareHO3bl, BUPYCHbIE NH(DEKIUU, TPUXEHETIES);

* MHOKap/MT.

3. Tokcuueckue nopasceHus Moluiy:

* OCTpOE AJIKOrOJIbHOE OTpaBJICHUE, Oelask ropsuKa;

* DJK30reHHas MHTOKCUKalMs (OpoMuibl, 0apOUTYypaThl, yrapHblil ras);

* TEeTaHWUS;

* MeJuKaMeHTHI (kiohudpar, OpOHXOIUTHKH );

* TOKCHYECKUH pabromMuonus3 (repouH, aMpeTaMuHbl);

* 3JI0KAYeCTBEHHAsl TUTIEPTEPMUSI.

4. Memabonuueckue nopaxceHus Moluiy:

* THUIOTUPEO3;

sMeTaboanueckuil padbgomMuonus (runokanuemusi, runodocdaremus, rurme-
POCMOJISIPHBIE COCTOSIHUS);

* rimKoreHo3 (tum V).

5. T'unokcuueckue nopaxicenus mvluiy: wokK, nepugepuyeckan Imoo-
AU, 2UNOMepMu.

Ouenb BeIcOKas akTuBHOCTH KK yacTo Ha6J'II-0I[a€TC}I IIpH Clia3Max, r’MIoOKCHUn
CKCJICTHBIX MBIIIII, BBI3BAaHHOM IMOKOM, TOKCHUYCCKHM ITOBPCKACHNCM U OYCHDb
PCAKO I'CHCTHYCCKUMHU HAPYHICHUSAMU MeTa0oJIM3Ma TJIIMKOT€HA HITN JIUIINAOB.

Kucnas ¢pocdarasa.

Pegepenmnvie senuuunvl akmusnocmu Kuciou gocghamasel 6 cvleopomre:
0-6 Eo/x.

VY My>X4UH MOJOBUHY COJAEPIKAIICHCS B CBIBOPOTKE KHUCION (ocdaTasbl BbI-
pabaTbIBaeT mpecTaTeNbHas JKelle3a, OCTAIbHYIO YacTh - MEYeHb W pa3pylIaroIIn-
€Csl TPOMOOIIUTHI U SPUTPOIUTHL. Y JKEHIIUH (EPMEHT BhIpAOATHIBACTCS MEUEHBIO,
SPUTPOLUTAMHU U TPOMOOLIUTAMM.

Onpenenenne aKTUBHOCTU KHCIOW (ocdaTazbl B KIMHUYIECKON MPAKTHKE
MPOBOJMUTCS JIJIsi IUATHOCTUKH paka MpeACcTaTelIbHOM jKenne3bl. AKTUBHOCTb KUCIIOM
docdaTasbl MOBBIMIACTCA TIPU PaKe MPEACTATEIHLHOW KEJe3bl JaIeKO HE BCErja:
Tonbko y 20-25% marmenToB 6e3 metactazoB u 'y 60% OOJIBHBIX ¢ METaCTa3aMHU.
CrereHb TOBBINICHHUS] AKTUBHOCTH Kucioi Qocdarazel 0COOCHHO BenMKa y
MalMEeHTOB MPU HAJIMYUM KOCTHBIX METACTa30B paka MpPEICTAaTebHOW >KeJIe3bl.
Ornpenenenue akKTUBHOCTH KHUCIOW (ocdaTazbl MOXKET OBITh HCIOJB30BAHO ISt
mudpepeHmanbHON AMarHOCTUKA METAaCcTa30B paka MpeACcTaTeIbHOM JKele3bl
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B KOCTH U 3a00JI€BaHUI KOCTHOW TKaHU, B YACTHOCTU OCTEOAUCTPOUH, MPU KOTO-
pBIX 00BbIYHO MOBBIIEHA akTUBHOCTH LMD, B To Bpems Kak mpu MeTacTa3zax paka
MIpPeICTAaTEIbHOM JKeJe3bl B KOCTU MOBBIIIAETCA aKTUBHOCTh B KPOBH KaK LIEJIOYHOM,
TakK 1 Kucioit ocdarassbl.

CrenyeT uMeTh B BUAY, YTO MAcCaXK MPEACTATEIbHOM XKENe3bl, KaTeTepu3a-
1S, UUCTOCKOMNMS, PEKTAJIbHbIE HCCIEAOBAHHUS MOBBIIIAIOT AKTUBHOCTH KHUCIIOM
¢docdaTazbl, TO3TOMY KPOBb Ha MCCIIEIOBaHUS HAJ0 OpaTh HE paHblle yeM yepe3 48
Y [10CJI€ IePEUUCICHHBIX TPOLEAYP.

[loBbIlIeHHE aKTUBHOCTH KUCION (pocdaTazbl MOKET UMETh MECTO IMpPH TO-
BBIIIIEHHOM pa3pylIeHUH TPOMOOLMTOB (TpOOOLUUTONEHUS, TPOMOOIMOOINHU U JIp.),
reMOJIMTUYEeCKON Oosie3Hu, mnporpeccupyromeit Oonesnu Ilemxera, wmeracra-
TUYECKUX MOPAKESHUSIX KOCTEH, MUEJIOMHOM 00se3HM (HE Bceraa), 6ose3nu ['omie u
Humana-Iluka, yepe3 1-2 aHs mocne onepanuyu HAa MPEICTATEIBHOW JKEJIe3e WIH
nociie OUOTICHH.

IIpocraTnyeckas ¢ppaxkuus Kucaou gpocgarassl.

Pegepenmnuvie eruvunvl akmusHocmu npocmamuyeckol Gpakyuu Kuciou
gocgamaszvl 6 cvieopomrke pasuul 0,05-2,6 Eo/n.

OmnpeneneHue MpoCTaTUUECKON (pakiuu Kuciao ¢ocdarassl - Ooee crie-
MUQPUIECKHA TECT JUIsl TUarHOCTUKU paka MpeICTaTeIbHON Kelle3bl, YeM OIpeJie-
JeHue oOIeld akTUBHOCTH KuCIOW (ocdaTasbl. [loBbillieHnEe €€ aKTUBHOCTH Xa-
pakTepHO JJIA paka MpeCcTaTeNIbHOM Keje3bl, 0COOEHHO ¢ MeTacTa3aMu, HaOmroaa-
eTCs TaKXkKe MpU UH(PAPKTE MPOCTATHI MOCIE KaTeTepu3aluid MOYeBOro my3sips. [1pu
6onesnn lTome w Humana-Iluka mOBBIIEHUS aKTUBHOCTH (EpMEHTa He
Ha0JII01aeTCs, €CITU OTCYTCTBYET KUCTO3HOE M3MEHEHHUE MPENCTaTeIbHOMN JKeJe3bl.
[lo cBoeil 4yBCTBUTENBHOCTH M CHEUU(DPUYHOCTH ISl CKPUHHMHTA paka MpejacTa-
TEJILHOM KeJe3bl 001Ias U mpoctaTudeckas ppaxius Kucyion Gocdaraspl yCTynamT
UCCJIEOBAHUIO TIpocTaTndeckoro crnerudpudeckoro anturena (IICA), mosromy He
UCTIOJIB3YIOTCS IUPOKO B KIIMHUYECKOM MTPAKTHKE.

CyOcTpaTbl M IPOAYKTHI 0MOXMMHUYECKUX PeaKIuil.
HccaenoBanne nmokasaresieil IMTrMEHTHOr0 00MeHa.

B xnuHmyeckux mabopaTopusx MU3MEPSIOT KOHIEHTPAIMIO OOIIEeTo W mps-
MOTO OMIMpPYyOHHA, MO PA3HUIIE PACCUUTHIBAIOT KOHIICHTPAIIUIO HEMPSMOTO OWITH-
pyouna. Ecnu o6mmii 6mmnpyOrH He MpeBbIIaeT peepeHTHBIX PEIeIOB, JOIY-
CTUMO HE MPOBOJIUTH U3MEPEHHE MPSMOTO OMIMPYyONHA.

O0mmit OnIupyouH.
Pegepenmuvle senuuunvt codepoicanus oowezo bunupyourHa 6 coleopomke
1,7-21,0 mxmonwv/n.

[Ipu runepownnpyounemun Oosee 27-34 MKMOJIB/JI pPa3BUBACTCS CUHIPOM
XKenTyxu (Jerkas ¢popma - 10 85 MKMOJIB/J, cpeaHeTshKenas - 86-169 MKMoIb/I1,
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Tskenast popma - cBeiiie 170 MKMOJIB/1T), 00YCIOBIEHHBI HAKOIUIEHUEM OWUIUPY-
OMHa B TKaHSAX OPraHU3Ma C MOSIBICHUEM >KEJITON OKPACKH KOKH U KOHBIOHKTHUBBI.

JTO COCTOSIHME MOXKET ObITh CJAeACTBHMEM TpPeX OCHOBHBIX Ipymm 3a00-
JIEBAHMIA:

¢  OoJe3Hei, CBA3aHHBIX C MOBBILIEHHBIM 00pa3oBaHHEM OwiHpyOuHa (B
OOJIBIIEM KOJIMYECTBE, YEM TO, KOTOPOE HOpMasbHAs MEYEHb MOXKET IKCKPETHUPO-
BaTh), IPU ATOM IE€YEHb U )KEITYHBIEC yTH OOBIYHO HE BOBJICUEHBI B IATOJIOTMYECKUI
npolecc; Hanbosiee yactoe 3a00J€BaHUE ATOM IPYIIbBI - TEMOJIUTHYECKAsT aHEMMUS,
JUISL KOTOPOW XapaKTePHO YCUJIEHHOE Pa3pyILIEHUE SPUTPOLIUTOB;

*  0OJe3HEeM, CBSI3aHHBIX C MOBPEKICHUEM KJIETOK IMEUYEHU WM BPOXKJICH-
HbIMH (PEPMEHTONATUSMU, & CJEIOBAaTEIbHO, C HAPYIIEHHEM HX CIOCOOHOCTU
KOHBIOTHUPOBATH OMIIUPYOUH (O0JIE3HU TIEUCHH);

*  0OoJe3HEeH, CBA3aHHBIX C HAPYIIEHHEM OTTOKa *eluu (CIe0BaTeNbHO,
CHI)KEHHEM JKCKpelUUH OWUIupyOuHA), BCIEICTBHE 3aKYMOPKHU >KETYEBBIBOSIIINX
IPOTOKOB NIeYeHH (00JIE3HU JKETUEBBIBOIAIINUX MyTEH).

B 3aBucMMOCTH OT TOT0, KaKOW TUII OMIIMPYOUHA MMPUCYTCTBYET B CHIBOPOTKE
KPOBH - HEKOHBIOTUPOBAHHBIA (HEMPSIMOM) WM KOHBIOTUPOBAHHBIM (IIPSIMOIA),
TUNepOMINpYyOMHEMUST  KJIacCUPUIUPYETCs  KaKk  HEKOHBIOTMPOBAaHHAs U
KOHBIOTUPOBAHHASI COOTBETCTBEHHO. B KIMHUYECKON MpakTUKe Haubosiee TTTHPO-
KO€ PACHpPOCTPaHEHHE MOJYUUIIO JIETICHUE KENTYX Ha TeMOJUTHYECKUE, MapeHXU-
MaTO3HBIE U O0TypalMOHHbIE. ['eMOTUTHYECKHE U TAPEHXUMATO3HBIE KENTYXHU - 3TO
HEKOHBIOTUPOBAHHAS, a OOTYpallMOHHbIE - KOHBIOTUPOBAHHAS TUIEPOWIHPY-
OuHemusl.

[Tpu reMOTUTHYECKON KeNTyXe runeporIupyOuHeMHsl COUYETAETCSl C MOBbI-
IICHHBIM BBIJIEJICHUEM YPOOMIMHOT€HA C MOYOM U KaJoM, TaK Kak OH oOpa3yeTcs B
KUAIIEYHUKE B OOJIBIIOM KoJnyecTBe. Kpome reMoNMTUYeCKUX aHeMHM TeMOJu3
ycuiieH Tipu Bi2-nedunutHON aHeMuu, Malspud, MacCUBHBIX KPOBOUBJIUSHUSIX B
TKaHU, HHQPAPKTE JETKOro, MpPH CHUHAPOME pPa3MO3KEHUS MSITKUX TKaHEH
(HEKOHBIOTHUPOBaHHAS TUTIEPOMIMPYOHHEeMus1). YacTol (GopMoOi reMOJUTHYECKOM
KENTYXH U TUNEpOUTUPYOMHEMUU SIBIIsICTCS (PU3MOJIOTHYEcKas JKeNTyXa y HOBO-
poxeHHbIX (BcTpeuaerca y 60% miaaeHUeB B IEPBbIE HEAECIH )KU3HH ).

['eMOMUTHYECKUMH 110 CBOEMY MPOMCXOKJIEHUIO MOTYT OBITh KEITYXH, BbI-
3BaHHbIEC JIEMCTBHEM JIEKAPCTBEHHBIX CPEJICTB, YCHIMBAKOIIMX pacnaj (reMoiu3)
SPUTPOLIUTOB (HAIIPUMEP, ALETHIICATUIMIOBON KACIOTHI, TETPALUKINHA U AP.).

IIpy mnapeHXMMATO3HOM JKEJITyXe HACTyHaeT JECTPYKLHs TI'eNaTOLUTOB,
HapyllaeTcsl SKCKpelus NpsiMOro (KOHbIOTMPOBAHHOTO) OWMIupyOHUHA B KEITYHBIE
kanmwuisipsl. [Ipsmoii OnnupyOuH monajgaeT HENOCPEICTBEHHO B KPOBb, I'JIE€ €0
CoJep)KaHUE 3HAYUTENbHO yBenuduBaeTcs. KpoMe Toro, cHmxaercs crnocoOHOCTb
MEYCHOYHBIX KJIETOK CHHTE3UPOBATh OMIUPYOHH-TIIOKYPOHUABI; BCIEICTBUE YETO
KOJMYECTBO HENPAMOro OwinpyOuMHa Takxke yBeauunBaeTcs. IloBbllleHHME KOH-
LEHTPALMK B KPOBU MPSIMOro OWIMpYyOMHA MPUBOAUT K €ro IMOSBICHHUIO B MOYE
BCIIe/ICTBHE (PUIbTpaliu yepe3 MeMOpaHy MoueyHbIX KiyooukoB. Hempsimoit Ou-
TUpYOUH, HECMOTPS HAa YBEJIMYECHHE KOHIIEHTPALlUKA B KPOBH, B MOUY HE MOCTYIAET.
[lopaxeHne TrenaTolUTOB COMNPOBOXKIAETCS HApYLIEHUEM HX CIIOCOOHOCTH
pa3pyliaTh BCOCABIIMIICS U3 TOHKOTO KUIIIEYHUKA ME30OMIMHOTEH (YpOOUIMHO
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reH). [loBbllieHre coaepkanusi ypoOUIMHOT€HA B MOU€ MOXKET HAOJI0JaThCS €IlE B
JOKENATYIIHBIM nepuoa. B pasrap BUPYCHOIrO rematutra BO3MOXHO CHUXKEHUE U
Ja)XKe UCYE3HOBEHUE YPOOUIIMHOIE€Ha B MOYE. DTO OOBICHAETCS TEM, YTO YBEIUUM -
BAIOILUKCA 3aCTOM JKEJTYM B IEYEHOUHBIX KJIETKAaX BEIET K YMEHbBILICHHUIO BbIICICHUS
OwnpyOvHa U, CIEAOBATENbHO, K YMEHBIICHHIO 00pa30BaHUs YPOOMIMHOIEHA B
KETUCBBIBOAAIINX TyTsAX. B panpHelmeM, xorna GyHKIUS MEYEHOUHBIX KIETOK
HAYMHAET BOCCTAHABIIMBATBCS, KEIIYb BBIACNAECTCS B OOJBIIOM KOJUYECTBE, U
YpOOUJIMHOT€H CHOBA MOSABIIAETCS B OONBIINX KOJTMYECTBAX, YTO B JAHHOM CUTYyaI[UU
pacueHuBaeTcs Kak OJaronpusATHBIA MPOTHOCTHYECKUH mpu3Hak. CTepkoOu-
JMHOTEH TIomNajaeT B OOJBIION KPYr KPOBOOOPAIEHUS U BBIAEISAETCS MOYKAMU C
MOYOH B BUJIE YPOOUJIUHA.

OcCHOBHbBIE TIPUYUHBI MAPEHXUMATO3HBIX JKEJITYX - OCTPhIE M XPOHUYECKUE
BUPYCHBIE TeMaTUThI, LIUPPO3 MEYEHHU, TOKCHUECKHE BellecTBa (XJI0podopm, YeThl-
PEXXJIOPUCTHIN YIiiepoJl, alleTaMUHO(pEH), MACCUBHOE PAaclpOCTPaHEHUE B MEUYEHU
PaKOBOIl OIyXOJIH, aJIbBEOJISIPHBIA SXMHOKOKK U MHOXECTBEHHBIE a0CIIecChl meue-
HU. [Ipy BUPYCHBIX renaTtuTax CTeneHb OUIMPYOMHEMUN KOPPETUPYET C TSHKECTHIO
3a0oneBanus. Tak, npu Jierkoi ¢popMe TeUeHHsI BAPYCHOTO renatuta B conepikanue
OwMpyOrHa B CHIBOPOTKE KPOBH HE BbIIe 90 MKMOJIB/J, PU CPEIHETIKEION - B
npenenax 90-170 MKMOJIB/J1, IpH TSXKETOM - cBblte 170 MKMOJIB/.

[Ipu pa3BUTHM MEYEHOUYHONW KOMBI YPOBEHBH OMJIMPYOMHA MOXKET MOBBIIMIATHCS 10
300 MKMOJIB/JT U BBIIIIE.

K paznuunbiM Tunam runepOunupyOuHeMuu (MapeHXuMaTo3Has >KeITyxa)
OTHOCSITCSL TaKKe HEKOTOpbIE PEAKO BCTpedaromiuecss cuHapoMbl - KpurnepaHaii-
spa, XKunboepa, [labuna-/)xoncona, Poropa.

[Ipu oOTypanmoHHOM xenTyxe (KOHbIOTMPOBAHHAS TUNEPOUIUPYOUHEMMUS)
HapyIIaeTcs KeIUeBbIBEICHUE, BCICACTBUE 3aKYIOPKU OOIIIETO KETYHOTO MPOTOKA
KaMHEM WJIH OIyXOJIbIO, KaK OCJIOKHEHHE TerlaTHTa, MpU MEePBUYHOM ITUPPO3E
NIEYCHH, TPU TIpUEME JIEKapCTB, BRI3bIBAIOIIUX XosecTa3. Hapactanue naBieHus B
KEITYHBIX KaWJUIAPAX MPUBOANUT K YBEIUUCHHUIO MPOHUIIAEMOCTH WIIM HAPYIICHHUIO
UX IEJOCTHOCTU W TIONaJaHui0 OWnupyOuWHa B KpoBb. MexaHuueckas >KenTyxa
OOBIYHO MPUBOJUT K HanboJee BHICOKOMY YPOBHIO MPSMOTO (KOHBIOTHPOBAHHOTO)
OownpyOrHa B KpOBH, BeIHUMHA KOTOporo uHoraa gocturaet 800-1000 MKMOIB/.
B kane pe3ko CHHMXKaeTcs COAEp)KaHUE CTEPKOOMIMHOreHa, MOJHas OO0Typarus
KEITYHOTO MPOTOKA COMPOBOKIAETCA MOTHBIM OTCYTCTBUEM KEITYHBIX IUTMEHTOB B
Kase. Ecnu KoHIeHTpalys KOHBIOTUPOBAHHOTO (MIPSIMOTO) OMIMPYOHHA MPEBHIIIACT
nodeyHbIi mopor (13-30 MKMOIB/1), TO OUITUPYOHH BEIIEIAECTCS C MOYOH.

B ximHMYecKol MpakTHUKE OMpeAesieHne OWIMpyOMHa B CHIBOPOTKE KPOBU
MIPUMEHSIETCS JUIsl PEIICHUS CIAEAYIOIINX 3aa4:

* OMNpECNICHNE YBEIWYECHHOTO COJAEpXKaHUs OWIMpyOWMHA B KPOBH B TEX
CITyJasx,

KOTJla MPU OCMOTpPE OOJIBHOTO KENTyXa HE BBISABIISIETCS WM HAJIUYUE €€ BhI3bIBAET
comHeHue. JKenTyuiHas OKpacka KOXHM HaOJOJaeTcsi MpU YPOBHE COAEP KaHUS
OwnnpyOuHa B KpoBH, IpeBbiiiatoneM 30-35 MKMOJIb/I.
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00BEKTHBHAS OLICHKA CTENEHU OMIIMPYyOUHEMHUH;
. muddepeHnranbHas JUarHoCTUKA Pa3IMYHbIX BUJIOB XKEITYX;
. OLICHKA TeUYEHHUs 3a00JI€BaHUs yTEM NOBTOPHBIX UCCIEAOBAHUIMA.

YMeHbIIeHUEe coAepKaHus OWIMpyOMHA JIUArHOCTHYECKOTO 3HAYCHHS HE
UMeer.

I[Mpsamoii OnanpyouH.

Peghepenmuvie senuuunvl cooeporcanus npsamoz2o 6unupyoOuHa 6 cbl8OpomkKe
0,0-5, 0 mxmonw/n.

HccnenoBanre 0OBIYHO MPOBOIUTCS C IENbI0 AUddepeHIInaIbHON JHarHo-
CTHKHU (DOPM JKEITYX.

[Tpu mapeHXUMATO3HOW JKEATYXEe HACTYMAeT ACCTPYKIIUS TCUCHOYHBIX KIe-
TOK, HApYIIAETCs SKCKPEIUSA MPSMOTO OMIMPYOWHA B JKEIYHBIC KAMWILISAPBI, U OH
TI0ITa/1aeT HEMOCPECTBEHHO B KPOBb, TJI€ COJICPKAHUE €Tr0 3HAYUTEIHLHO YBEIHYH-
BaeTcs. KpoMe Toro, CHIKaeTcsl CltoCOOHOCTh MEYSHOYHBIX KIETOK CHHTE3HPOBAThH
OWIIMPyOUH-TIIFOKYPOHU/IBI; BCICACTBUE 3TOT'O KOJIMUECTBO HEMPSMOTO OMIIMPyOHHA
B KPOBH TaK)K€ YBEITUYHBACTCSI.

[Tpu MexaHWYECKOH JKEATyXe HAPYIICHO JKECITYEBBIICIICHNE, YTO TPUBOIHT K
PE3KOMY YBEIIMUYCHHUIO COJCpKaHUS TPSIMOro OWIMpyOMHa B KpoBH. HeckoJbko
MOBBIIIACTCS B KPOBU M KOHIICHTpAIUs HenpsMoro ommpyouHa.[Ipu remonuruye-
CKOM JKeNTyXe Co/iepKaHue npsiMoro OumpyOrHa B KpOBU HE U3MEHSIETCS.

Henpsamoii OnanpyouH.

Peghepenmnvie eenuuunvl cooeporcanus Henpsamozo ounupyOUuUHa 6 Cbl8OpomKe
3,4-13,7 mxmonw/n.

HccnenoBanne HenpsiMoro OmiIMpyOMHAa HTpaeT BaXKHEHIIYIO poOJib B AUa-
THOCTUKE TeMOJUTHYECKUX aHemuil. B Hopme B kpoBu 75% ob6miero ounupyOnHa
NPUXOAUTCS HA JIONI0 HempsiMoro (cBoOomHoro) Ownupyouna u 25% Ha AOIIO
IpsAMOTO (CBSI3aHHOTO0) OMIIMPYOUHA.

Henpsimoit 6unupyOuH MOBBIIIAETCS MPU TEMOJIUTUYECKUX AHEMUAX, Tep-
HUIIMO3HOM aHEMHH, MPHU KEITyXe HOBOPOXKIACHHBIX, cuHIpoMme Kunbbepa, cUH-
npome Kpurnepa-Haitsipa, cuaapome Potopa. [ToBsienue HenpsiMoro OuinpyonHa
Py TEMOJIMTHYECKOW aHEMUU OOYCIOBICHO WHTECHCHUBHBIM OOpa30BaHUEM €ro
BCIICAICTBHE TE€MOJU3a SPUTPOIMTOB, M TI€UEHb OKAa3bIBACTCSI HECTOCOOHOW K
00pa30BaHUIO CTOJIb OOJBIIOTO KOJIHYECTBA OMIHPYyOUH-TIIOKYpOHHIOB. [Ipu me-
PEUMCIICHHBIX CHHIPOMAax HapyIlIeHa KOHBIOTAIlMS HEMpsMOro OumupyOuHa C
JIIOKYPOHOBOM KUCJIOTOM.

Hwxe npuBenena maToreHeTWYecKas KiIacCH(PUKANUS >KEITYyXH, KOTOpas
MO3BOJISIET JIETKO YCTAHOBUTH STHUOJIOTHIO TUIEPOMITNPYOMHEMUH.

Hpeumywecmeenno nenpamasn cunepounupyounemus

1. N30b1TOuHOE 00pa3zoBaHre OUINpyoOrHa:

* remMoJiu3 (BHYTpHU- U BHECOCYAUCTHIN);

* Her(DPEKTUBHBIN FIPUTPOIIOI3.

2. CHIKEHHBIN 3aXBaT OUIMpPyOrHA B IEYEHU:
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AJIATECJIBbHOC I'OJIOJAHHE,
Celcuc.

3. Hapyiienye KOHBIOTANUY OWINPYOHHA:
HacJiencrBeHHast HEAOCTATOYHOCTD IVIIOKYPOHMITPAHC(pepasbl:

. CHIPOM AKnabbepa (srerkast HeJ0CTATOYHOCTh
IJIIOKYPOHUITPaHcepasbl);

. CHMHPOM Kpuraepa-Haiisipa II THIIA (ymepeHnHas
HEI0CTATOYHOCTH IVIIKYPOHWITpaHcdepasbl);

. cunapom Kpuranepa-Haiisipa I tunma (orcyrcTBHe AKTHBHOCTH

IJIIOKY- pOHWITPpaHcdepasbl).

DuU3NOIOTHYECKas JKeJTYXa HOBOPOXKIACHHBIX (mpexoasiiasi
HEI0OCTATOYHOCTh IJIIOKYPOHWITPaHC(epa3bl; TMOBBINIEHHOE BCACHIBAHHE
HENPSIMOro OWJIUPYOUHA).

IIproOpeTeHHAst HEIOCTATOYHOCTH IVIKYPOHUITPaHCcepasbl:

* NpHeM HEKOTOPLIX MNpenapaToB (HanmpuMmep, xjopamM@eHHKoJIa). ©
AKeJITyXa oT MATEPUHCKOI0 MOJIOKA (yruerenue AKTHBHOCTH
MJIIOKYPOHUJITPaHC- (epa3bl NPErHAHAMOIOM W KUPHBIMHM KHCJIOTAMHU,
CO/IepPKAIMMHUCS B TPYHOM MOJIOKE).

. Mopa;KeHue MApPeHXUMbI NeYeHH (renaTuThbl, UPPO3).

Ilpeumywiecmeenno npamasn cunepounupyounemusi.

1. Hapymenue 3kcKpeny OWJINPYOHHA B 2KeJIYb.
HacieacTBeHHbIe HAPYIIIEHUS

* cunapoM abuna-/[»xoHcOHA.

* cu”apom Poropa.

* N00pOKavYeCTBEHHbIH peuuaAMBUPY KO LU A BHYTPHIIEYEHOYHbIN
X0J1ecTas;

* XxoJjecTa3 0epeMeHHbIX.

IIpnoOpeTeHHbIe HAPpYIIEHUSA:

* IOpakKeHue NApPeHXUMbI NeYeHu (HanpuMep, MPU BUPYCHOM HJIH
JIEKAPCTBEHHOM renaTrure, IUPPo3e MeYeHn);

* NMpPHEM HEKOTOPbIX MpenaparoB (mepopajbHble KOHTPALENTHUBBI,
aH/JPOreHbl, XJIOPIPOMAa3HH);

* aJIKOroJIbHOE MOPaKeHUe MeYeHM;

* CeICHC;

* MOCJIeONePANMOHHBIN MEPHO/;

* MapeHTepaJibHOE MUTAHKE;

* OMIMAPHBIA NMPPO3 NMeYeHU (MePBUYHBIA WIH BTOPUYHBIN).

2. OOCTpYKIIMS BHENEYEHBIX KEJIYHBIX IIPOX0/I0B:
1.1. O0Trypauus:

* X0J1€10X0JIUTHA3;
¢ IIOPOKH pasBUTHUA KCTIYHBIX HyTeﬁ (CTpI/IKTprI, aTpe3ud, KUCThBI
KEJIIHBIX IIpOTOKOB);
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* TeJIbMUHTO3bI (KJIOHOPXO3 M JPYTrUe MEeUYEeHOYHbIE TPEMATO/I03bl, acCKapu-
103);

* 3JI0Ka4e€CTBEHHbIE HOBOOOPa30BaHUs (XOJAHTMOKapLIMHOMA, pak ¢paTepoBa
COCKa);

* reMoOuius (TpaBMa, OIyXOJH);

* IIEPBUYHBIN CKIECPO3UPYIOIIUN XOJAHTUT.

ClaBneHue:

* 3JIOKaYeCTBEHHbIE HOBOOOPa30BaHUs (paK MOJKEITYJOUHOM JKee3bl, TUM-
¢dompbl, TuMpoTpaHyIeMaTo3, METacTa3blB TUMQPATHUECKUE Y36 BOPOT MIEUYCHN );

* BocrajeHue (MaHKPEaTur).

HccaenoBanue mokasarejie a30THCTOr0 0OMeHaA.

JInst neTanbHOTO aHalu3a COCTOSIHMS a30TUCTOro oOMeHa B KIMHUYECKOW
MpaKTHKE 11eJIeCO00Pa3HO OMPEEIATh B KPOBU KOHLIEHTPAIMIO OCHOBHBIX COCTaB-
JSIFOIIMX BEIIECTB OCTaTOYHOr'O a30Ta (MOYEBMHA, a30T aMHHOKHUCIOT, MOYeBas
KHCJIOTa, KpEaTHHUH, aMMuaK). [Ipr 3TOM Ha J0JIF0 MOUYEBUHBI TTPUXOIUTCS OKOJIO
50% Bcero HEOENKOBOrO a30Ta, IOATOMY YPOBEHb MOUEBHHBI KPOBHU B OOJIBITUHCTBE
cilyyaeB HanOoJjee aJeKBaTHO OTPa)KaeT COCTOSIHWE BCETO a30THCTOr0 OOMEHa B
OpraHu3Me YeIoBeKa.

MoueBuna.

Pegepenmnvie npeodenvi mouesunvl 6 cvlgopomke Kpou 2-8 MMOAb/N.
Onpenenenue ypoBHS MOYEBHHBI HCIOJB3YETCS IJsi OLUEHKH W MOHUTOPWHTA
BBIICTTUTENILHON (DYHKIIMU TIOYEK, a TaKKe JJIsl OIEHKM MOYEBHMHOOOpa3yroIei
(GYHKIIMY TIEYSHH TPU MTEYCHOYHON HEJTOCTATOYHOCTH PAa3IMYHOMN 3THOIOTHH.

Ilpuyunsl cHudCeHUA KOHUEHMPAUUU MOYEEGUHDBL 8 CbIEOPONIKE KPOBU:

* JMeTa C HU3KUM COZIep>KaHuEeM OEJIKOB;

* OEpeMEHHOCTD - MPUBOJUT K YBETUUCHHUIO CKOPOCTH KITYOOUKOBOH (DUITh-
tpaiuu (CK®) u, kak cieAcTBUE, K MOBBIILICHUIO CKOPOCTH BbIBEICHUS MOYEBUHBIL;

* 00JIe3HU MEYEHU - OCHOBHAS MPUYNHA MATOJIOTHUECKOTO CHUKCHUS YPOBHSI
MOYEBUHBI B KPOBHU.

Ilpuuunst nogvluieHuA KOHUEHMPAYUU MOYUEEUHDL 8 CHLEOPOMKE KPOBU:

1. BHemoudeuyHbIE - CBA3AHbI C MOBBIIICHHBIM OOPAa30BaHHEM MOYEBUHBI B
OpraHu3Me TpHU HOPMAJIbHOW BBIACIUTEIHLHOW (YHKIHH TOYEK - MPOMYKIIMOH-
HassypeMus:

* TOTpeOJICHHE 0YeHB OOJIBIIOT0 KOJTUYECTBA OCIIKOBOW MHIIIH;

* JIUTEIBHOE TOJIOJIaHHE, KOTOPOE COMPOBOXKIAETCS YCUJIIEHHUEM KaTabo-
nu3Ma OelIKOB COOCTBEHHBIX TKaHEW; BO3POCIIMI pacmaj OelIKOB MPUBOJUT K IO-
BBIIIICHUIO CUHTE3a MOUEBUHBI; JaHHAS CUTYallUsl MOXKET TaKXKe HaOII01aThCsl TPU
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Pa3JIM4YHbIX BOCHAJUTEIbHBIX MPOLECCAX, Y THAKEIbIX 00J1bHBIX, HAXOASAIIUXCS
B OTJEeJICHUU PEAHUMALIUN;

. 00e3B0KHBaHNE B pe3yJibTaTe PBOThHI, IOHOCA; NPH JAeruapaTauuu
KOJIMYECTBO PpeadCcopOMpPOBAHHOM M3 IOYEYHBIX KAHAJIbLEB B KpPOBb
MO4YeBHHBI (I10CJIe KJIY00UKOBOH (puiIbTpanuu) yBeJU4UBaeTC;

. JKeJTYAOYHO-KHIIeYHbIe KPOBOTEYECHHSI U3 S3B;

. BAPHKO3HO-PACIIMPEHHbIX BeH MHUINEBOAA, OIyXoJeil; KpPOBb
NMoNnajaeT B KUIICYHUK, B pe3yJibTaTe BcacbiBaHHe 0eJIKOB (KPOBb COMAEPKHUT
00JIb1II0E KOJIMYECTBO 0eJIKa) yBeJIMYUBAECTCH M, CJIeA0BATEIbHO, BbI3bIBAET
AKTHBALMIO CHHTE32 MOYEBHUHBI.

OnHako npu 3TUX COCTOSAHUAX U30BITOK MOYEBHHBI OBICTPO YAAJISIETCHA
U3 OpraHu3Ma MOYKAMHM W €€ KOHIEHTPAuusi B KPOBHM CTAHOBHUTCS
HopMayibHOW. IloBbIlNIeHHE YPOBHA MOYEBMHBI B KPOBH HamOojiee 4acro
BO3HMKAaeT B pe3yjbTaTe HAPYUICHHUS BbLICJUTEIbHON (YHKUHH MOYEK.
YpoBeHb MOYECBUHBI B KPOBH Bo3pacTaeT, ecau CK® caumxaercs.

B COOTBETCTBUH c NpHUBeJIeHHBIMHU BbIIIIE (paxropammu,
cnoco0cTByrOIUMHU  CHIKeHHI0 CK®, Bce mnNpu4YuHbI, oOnNpeaessAl0Ine
pa3BuUTHE MOYEYHOH HEJOCTATOYHOCTH, MOKHO Pa3/ieIMTh HA 3 TPyNINbI:

* npepeHaJbHbIe (YMEHbIIEHHE MPUTOKA KPOBH K MOYKaM);

* peHaJIbHbIE (MMOBpeKIeHHe COOCTBEHHO MOYEYHOro GuiabTpa);

* MOCTPEHAJIbHbIE (3aTPyAHEHHE OTTOKA MOYH).

IlaTonmorus, Jiexamasi B OCHOBe IpPEepPeHAJbHBIX MEXaHM3MOB
HapyumeHusi QyHKIMH MOYEK, NPUBOAUT K MOBBIIICHUIO YPOBHS MOYEBHHbI B
KPOBH 1 xapaktepusyercsi HU3koii CK® BciiencTBiue yMeHbIIEHUSI TOKA KPOBHU
yepe3 moveuHble KIyoouku. IIpu 3Tom cTpykTypa HedpoHa ocTaeTcsi B HOpMe,
HO Hapymaercsi ero ¢GyHkuus. I[IpuumHamu mnpepeHaNbHOH JUCPYHKIUU
MOYeK SIBJISIOTCH:

e gneruaparauusa u cHuxeHue OLK: mok, cuibHOe KpOBOTeYeHHE,
TSKeJIasl Auapesi, 00MJIbHAs pPBOTA;

*OCTpPasi WJIM XPOHHMYECKAsl CepAeYHO-COCYAHCTAsi HEeJ0CTATOYHOCTD;
cHUKeHue A/l WM HeI0CTATOYHOCTH COKPATUTEIbHON PyHKIIUU MUOKAPAA.

PenanbHas narosnorus conposo:xkaaercs Huzkoii CK® Bciencreue
«010KMpOBaHMA» KJIY00UKOro puabrpa. CTpyktypa HepoOHOB HApyUIeHA, U
COOTBETCTBEHHO HapyuieHa ux ¢pynkuus. [lpuyunamu HapymeHuss GyHKIUU
Mo4YeK MOryT ObITH cieayouue (OpMbl NATOTOTHH:

* ocTpble M XpoHudeckue riaomepyaoneppursl (I'H); npu octpom I'H
NOBBILICHHE YPOBHA MOYEBUHbI HAOJII01aeTCH PEeIKO U KPATKOBPEMEHHO; IIPH
xpouuyeckoM I'H ypoBeHb MOYeBUHBI MOKET K0J1€0aThCs, NMOBBIIIASCH NMPHU
000CTpeHNH NPOoLEecca U CHUKASICH IIPH €r0 3aTHXAHHUHU;

* XpOHHYECKHEe TNHeJOHe(PPHUTHI; IMOBBILIEHHE YPOBHA MOYEBUHBI
3aBHCHUT OT BBIPA'KEHHOCTH He(dpoCK/Iepo3a U BOCHAJIUTEIBLHOr0 Mpouecca B
MOYKAaXx;

* He(ppOCK/IEPO3bl, BbI3BAHHBbIE  OTPABJEHUSIMH  TOKCHYECKHMMH
BellleCTBAMM;

* cunapoMm aiautesbHoro C/laBauBanus (pasmMo3xkeHnsi); YpOBeHb
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* aualderHyeckas HedponaTus;

* TMNIEPTOHHYECKAsA 00/1e3Hb €O 3JI0KAYeCTBEHHBIM TEYCHHEM; ® II0Jarpa;

* ruApPOHe(PPO3, BbIPAKEHHbIH MOJTMKHCTO3, TYOCPKYI€e3 OYKH;

* AMWIOWAHBIA WM aMHJIOHAHO-JIUIOUAHBIA He(po3; INOBBILICHHE
MO4YEeBHHbI B KPOBH HA0/II0JaeTCH TOJbKO HA MO3AHUX CTAAUAX 3a00/1eBAHNS.

IlaTosorus, Jiexkamassi B OCHOBE IMOCTPEHAJBHBIX MEXaHHU3MOB
HapymeHusi (GyHKOMM moYeK, mnposiBasercs Hudkod CK® Bciaeacrsue
0/JI0OKMPOBAaHMS MOYEBBIBOAAIIMX myTeil. OHa BO3HHKAeT NPH 3aJepPiKKe
BbI/ICJICHUS MOYHM HM3-32 KAKOr0JH- 00 NPENnATCTBUA B MOYEBBIBOASIIIIUX IYTAX
(kaMeHb, OILYX0JIb, B YACTHOCTH, 2/ICHOMA WJIM PaK NMPeACTATEeIbHOM Keje3bl).

3HaunTeIbHOE M MPOAOKHTENbHOE NMOBBILICHHE YPOBHA MOYECBUHBI B
kpoBu (>10,0 MMoJsIB/JT) Bcerga CBHAETEJbCTBYET O MOPAKEHUM MO4YEK, Oosee
yMepeHHOe MOBBILIeHHe ITOro nokasaress (or 6,5 xo 10,0 mmosn/i1) saBiasiercs
NPU3HAKOM JAPYroi NaToJIOruu.

Heo0xonuMo mMOMHHMTB, YTO HOPMAJIbHASI KOHLEHTPALUS MOYEBUHBI B
KPOBH He MCKJIKYAET PaHHEH CTAAWH MOYEYHOro 3a00/ieBaHMs. YBeJlUYeHHE
KOHIEHTPAIlMA MOYEBHHbI B KPOBH OTMEYAaeTCH TOJbKO NPH 3HAYHMTEIbHOM
cHMKeHUN pyHKunu novyek. KoHneHTpanusi MO4YeBMHBI B KPOBH He BBIXOJUT 32
npenaeabl HOPpMbI 10 Tex nop, noka CK® He cranoBurcst Huke 40 MJ/MuH, T.e.
MeHee 50% oT HOpMaJbHOIO 3Ha4YeHust. IIpu pa3BUTHM OCTPOro MOBpEKICHUSA
NM0YeK KOHUEHTPAUMA MOYEBHHbI KPOBU HEPEAKO JOCTHraeT 04e€Hb BBICOKHX
BeJu4uH - 133,2-149,8 mmoJn/J1.

KpeaTtuHuH KpOBHM U MOYH.

Conep:xkanne KpeaTHHHMHA B KPOBHM 30POBBIX JIOJEH - BeJIHYHHA
JAO0BOJIbHO MOCTOSIHHASI M MAJIO 3aBUCANIAS OT MATAHUS M APYTUX BHENMOYEYHBIX
dakrTopos.

PedepenTHbIe BeJITMUMHBI COAEP:KAHUS KPeATHHUHA B CHIBOPOTKE.

Bo3pact Coaep:xaHue KpeaTHHHHA B CHIBOPOTKeE
MKMOJIb/JI MTI/1J1
HoBopo:kaeHHbIe 27-88 0,3-1,0
Jletn 1o 1-ro roaa 18-35 0,2-0,4
Jletn ot 1-ro roga no 12 et 27-62 0,3-0,7
IMoapocTku 44-88 0,5-1,0
B3pocible: skeHIIUHBI 62-132 0,7-1,4
MY KYMHBI 44-97 05-1,1

CHukeHue YPOBHA Kp€aTHHHHA B KPOBH HEC HMCEECT, 3a PCAKUM
HCKIIIYCHUEM, CYIIECTBCHHOI'O 3HAYCHUA. Ero YPOBCHBb MOKET CHUKATHCHA IIPH
6epeMeHHOCTI/I B PE3YyJbTATC YBCINYCHUA IKCKPCIUA KPCaTHUHUHA IMMOYCIHBIMU
KaHaJIbIIaMHU. le/l J1I000M 3860JIeBaHI/II/I, COIIPOBOKIA€EMOM CYIICCTBCHHBIM
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IIEYHOM Macchl (HampuMep, MbILIEYHAs AUCTPO(PUS), MOKET OTMEYATHCH
NATOJOTrHYeCKOe CHHKEHHE YPOBHS KPeaTUHMHA B CbIBOPOTKE KPOBH.

Ilpuuunvt nosvluieHuA ypoeHa KpeamuHuHa 6 KPosu.

YpoBeHb KpeaTHHHMHA B KpPOBHM, B OTJIHYHE OT MOYEBHHBI, He
NMOBBINIACTCH MPHU CENCHCe, TPABMAX, JUXOPAAOYHBIX COCTOAHHUAX, HE 3ABUCUT
OT CTeNCHH rHAPATALMHA OPraHU3Ma, MOBbILIEHHOI0 MOTPedaeHus OesKa.

OmnpeneneHue KpeaTMHHHA IIMPOKO MCIOJB3YeTCH B JHATHOCTHKE M
MOHUTOPHMHIe 3a00/ieBaHUH MNMo4Yek. KpeaTMHMH B MeHbIIEH CTeNEeHH, YeM
MOYEBHHA, 3ABHCUT OT YPOBHA Karaldoamn3Ma, He peadcopOupyeTcs B MOYKAX,
MO3TOMY B 00JIbLIEH Mepe OTpasKaeT CTeNeHb HAPYIIeHUs QUILTPALMOHHON H
BbIICJIMTEIbHON (QYHKIUA mno4YeK. B OoJbIIMHCTBE CJIy4aeB MNOBBILICHUE
YPOBHSl KPEaTHHMHA B KPOBH - 3TO NPU3HAK HApYLIeHUs! QYHKIUI MMOYeK.

I'mneprupeos, akpomeraaus, TMFAHTHU3M, CAaXapHbIH AuMaldeT, KMIIEYHAast
HEeNpPOXOAMMOCTb, MbIIIEYHASA IMCTPO(PUs, O0INMPHbIC O0KOTH, TAK/Ke MOIYT
CONPOBOKIATHCS NMOBbINICHHEM YPOBHA KPeaTHHMHA B KPOBH.

OmnpeneneHue KOHUEHTPAMM KpeaTMHMHA B KPOBH M MoYe
3HAYMTEJIbHO  pPACHIMPSET  JAHATHOCTHYECKHME  BO3MOXKHOCTH  OUEHKH
(PyHKIMOHAILHOTO COCTOSIHUS MTOYEK.

PedepeHTHbIC BeTMYMHBI COAEPKAHNA KPEeaTHHHHA B MOYe.

Bospacrt Conep:kanne KpeaTMHHHA B CHIBOPOTKE
MI/(KT B CYTKH) MKMOJIb/(KT B CYTKH)

Jletn 10 1-ro roga 8-20 11-177
Jletn ot 1-ro roga go 12 jer 8-22 71-194
IoapocTku 8-30 71-265
B3pocJibie: sKeHIIIMHBI U 11-20 97-177
MYKYHHbI 14-26 124-230
B3pocJibie: MyKYHHBI U 800-2000 7,1-17,7

YKeHIIINHbI 600-1800 5,3-15,9

B KIMHHYECKOH NPAKTHKE Ba)KHOE 3HAYEHHEe HMeeT olpeaeleHue
OTHOLIeHUs KpeaTHHUHA B Moue (KM) k kpeaTuHuHy cbiBOpOoTKH KpoBH (KKp).

Knupenc snoozennozo kpeamununa (npooa Peoepea-Tapeesa).

Konuenrpanuuss Mo4YeBHHbI M KpeaTMHHHA B CHIBOPOTKE KPOBH
orpaxxaetr CK® u BiiusieT HA Hee, OTHAKO He MO3BoJIsieT Mpsimo uameputs CK®.
JT0 00yC/JOBJIIEHO TeM, 4YTO YPOBHM J3THX MeTa00JIMTOB B KPOBU He
YBEJIUYHUBAKTCH CYHIECTBEHHO 10 TeX IMOp, MOKA MOYKHM He TepsAlT CBOKO
¢ynknuio (06pa3oBbIBaTh NepBUYHYI0 MO4y) Ha 50%0. [10o3TOMY KOHIIEHTPAIMU
MOYEBUHbI M KpeaTMHHHA B CbIBOPOTKe KPOBU SABJISIOTCHA CJA0BIMH
HHAUKATOPAMM HE3HAUYMTEJbHBIX HapylmleHUil (QYHKIHMH NMOYEK HA PaAHHHUX
CTAAUAX TMO4YEeYHbIX 3a0osieBaHuil. B cBsI3M ¢ 3TUM VIS NOBBIIEHUS
uH(popMaTUBHOCTH OLeHKM CK® B KIMHHYECKON NMPAKTHKE OIpPeaeasiioT
KJIHpeHe KpeatuHuHa (mpoda PeOepra-Tapeesa). OmnpeneneHue KJIHpeHca
KPeaTHHHMHA TaK:Ke HMeeT HEKOTOPbIe HeJOCTATKH, TeM He MeHee 3TO 10BOJIbHO
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Jiee 4yBCTBUTEIBHBIN U cnenu(UUYHbIN cr1oco0 JUArHOCTUKHM MOYEYHOM HemocTa-
TOYHOCTH HA PaHHUX €€ CTaJMUSAX, YEM OLEHKA COJAEP KAHMSI MOYEBHHBI U KpeaTH-
HUHA B KpoBU.KnupeHc kpeaTMHHHA - 3TO 00BEM IIa3Mbl KPOBH, KOTOPBIA OUM-
1IaeTcsl OT KpeaTUHUHA 3a | MUHYTY NpU NPOXOXKACHUH Yepe3 Nouku. Yem 3¢ dek-
TUBHEE pa0OTaIOT MOYKH MO OYUIIEHUIO KPOBU OT KPEATUHUHA U BBIBEJCHHIO €0 C
MOYOW, TEM BBILIE KIUPEHC.

B nopme knupenc kpearununa, win CK®, y 310poBbIx roei konednercs ot
80 no 160 mu/mun, cocrapnsiga 120 £ 25 Mia/MuH y Myk4uH U 95 + 20 Ma/MuH y
xeHMH. [lpu 3aboneBaHusIX NOYEK BeNMYMHY KiupeHca KpeaTuHuHa (CKO)
OPUHITO CYUTATh JOCTATOUYHO KOPPEKTHBIM KPUTEPUEM OLIEHKH MacChl JCHCTBY-
IOIUX HEPPOHOB, MapaMeTpa Ba)KHOTO, B TOM YHCIE C MO3UIUN KIMHUYECKOU
(apmakosorum, MOCKoIbKy GpapMaKOKMHETHKAa MHOTUX MEIUKAMEHTOB 3aBUCUT OT
BEJIMYMHBI 3TOTO MOKA3aTENs.

O6wmenpunsaroit metoaukon oneHku CK® ciy)XUT HccieJoBaHUE KIUpEeHca
kpeatuHuHa (npoba PebGepra-Tapeesa). Kpearunun, Oyaydn HU3KOMOJIEKYIISIPHBIM
BEIIECTBOM, OECIPENITCTBEHHO MPOXOJUT M3 KPOBU B COCTaB MEPBUYHON MOYH B
npoiiecce KI1yO0ouKkoBor (uibTpanuu 0e30eIK0BOM T1a3Mbl KpoBU. Takum 00pa3om,
KOHIIEHTpAIIMsI KpeaTUHUHA B (PUIIbTpaTe, T.€. IEPBUYHONU MOYE, COOTBETCTBYET €0
IUIa3MAaTUYECKON KOHIIEHTPAllUM - KOHIEHTPAIMM KpeaTMHUHA B HCCIEIyeMOn
ceiBopoTke KpoBu (Kkp). CienoBaTebHO, KOJIMYECTBO KpeaTUHUHA (MMOJIb/MHH),
nocrynaromee B (QUIBTpaT, COOTBETCTBYET MPOM3BEICHUIO KOHIEHTpAIuU
KpeaTHHUHA B (UIBTpAaTe HA MUHYTHBIN 00beM (puiibTpara:

Kxp x V.

IHopaook nposedenusn npoowvt Peoepea-Tapeesa.

CrennanbHOM MOATOTOBKHU MaleHTa He Tpedyercs. [lanuenT B TeueHue cy-
TOK coOHpaeT Mo4y (BCIO BBIICIICHHYIO MOUY 3a 24 4). YTpPOM OH HJIET B TyaJseT.
OO6s3aTenbHO (GUKCUpYETCS ATO BpeMs (HysneBoe Bpemsi). IlepByro yTpeHHIOO
MOPIIMIO MAIUEHT He coOMpaeT (BBITyCKAaeT B YHUTA3), a COOMpPAET BCE MOCIENYIO-
[IME MOPIUU TOYHO A0 3TOTO K€ BPEMEHU CIEAYIOIIETO HS (32 CYTKH B EMKOCTh 3
1). ITo okonyanuu c6opa MOy EPEMEIINBAIOT, U3MEPSAIOT 00BEM U YKa3bIBAIOT €TO
B HampaBleHUH; 0K0JIO 50 MJI MOYHM OTJIMBAIOT B OTACIBHYIO TOCYY U IOCTABJISIOT B
nabopaToputo. YTpoM JTHS OKOHYaHMs cOOpa MOYM y manueHTa 6epercs BEeHO3Has
KpOBb JIJIs OTNIPEAEICHUsI KOHIICHTPALIMU KpeaTUHUHA.

JIs1 mody4YeHus: TOUYHBIX PE3YyJIbTAaTOB YPE3BBIYANHO BAa)KHO MOJHOCTBIO CO-
Opath MOYy 3a 24 4 U yKa3aTh B HAMPABIECHUU HA UCCIIEOBAHHUE, YTO ITO CYyTOUYHAS
Moya. HenmpaBuiibHbIN cOOp MOUU NMPUBEAET K JOKHBIM PE3yJIbTaTaM.

B naGopatopuun onpenenstor konnentpanuio Kkp u Km nmanuenTa, a taxke
pacCUMTHIBAIOT MUHYTHBIN auype3 - I, ucxoas U3 CyTOYHOro o0bemMa MOYH, CO-
OpanHoro mareHToM. Hanpumep, 3a cyTku manueHT Beiaenmt 1350 M Mouwm; 31O
KOJMYECTBO B MJT HEOOXOIMMO Pa3eNuTh Ha 24 4, iepeBeIcHHbIC B MUHYTHI - 1440
MUH; CJIEJIOBATEIBHO, B JAHHOM MMPUMEPE MUHYTHBIN Aunype3 coctaBmi 0,94 mu/MuH.
Knupenc xpeamununa paccuumuiearom no cieoyiowjeu gopmyne:
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KNIMPEHC KpeaTUHUHA =---------- -x A

Mpoba Pebepra-TapeeBa MOXET BbIMNOHATLCS U 3@ 6onee KOPOTKUIA OTPE30K BPEMEHU
(Hanpumep, 3a 1-2 4). OgHako, NPoBOAS UCCNeAOBaHUE KIMpeHca KpeaTuHUHa B 6onee
KOPOTKMI OTPE30K BPEMEHW, HEO06XO0AMMO YUMTbIBaTb BO3MOXHOCTb 3HAYUTENbHOM
OLNBKM Npu cbope HeBONbLLIOrO 06bEMa MOYM U3-3@ HEYYETA «OCTAaTOYHON MOUU» B
MOYEBOM MNy3bIpe, HU3KOMO AMype3a M aHA/IMTUYECKOW Bapuauuv MeTofa onpeaeneHus
KOHLUEHTpaumMn KpeaTtuHuHa. [N noBblleHUS a[eKBAaTHOCTU OnpeaeneHns KiMpeHca
KpeaTWHMHA XenaTenbHo AobuBaTbCs avypesa y obcneayemMoro naumeHTa B obbeme He
MeHee 1,5 MN/MWH, 4TO 0bBec - MneumBaeTCs [AOMOSIHUTENbHON HEOGONbLLION BOAHOM
Harpy3kon B 06beme 1-2 cTakaHOB BO/pbl.

Ilopaook npoeedenus npoovt Peoepza-Tapeesa 3a Kopomkuii npomedicy-
mokepemenu. bonbHOM yTpoM MoumTcs, BbinveaeT 200 Mn BOAbl, M 3aTEM HATOLWIAK B
COCTOSIHMM MOSIHOrO NOKOs1 CObMpaeT MoUy 3a TOYHO onpeaeneHHoe HeNPOAOKUTENIbHOE
BpemMs (2 u4). [lNocepeanHe 3TOro OTpe3ka BpeMeHu b6epyT KpoBb W3 BeHbl. [lpu
HanpaeneHun npo6 B nabopatopuio Ans  MNOAYYEHUS MpaBUSIbHbLIX pPe3ynbTaToB
onpeaeneHnss CK® B HanpaBneHUMM Ha WUCCNeAOBaHUE OYEHb BAXKHO YKas3aTb 3a KakKow
OTpe30K BpeMeHu cobpaHa mMoua.

B HopMe BeNWYMHbI Ky604YKOBOM UNbTPaLMM Hanbonee HU3KU YTPOM, Mo-
BbILLAKOTCA 10 MAKCUMASIbHbIX BE/IMYUH B AHEBHbIE YACbl N BHOBb CHMXKAIOTCS BeYepoM. Y
30pOBbIX Ntoaen cHmxkeHne CK® npoucxoauT Mnoa BAUSIHUEM TSHXKENOM (hU3MYECKOW
Harpy3ku M OTpuUATeNbHbIX 3MOLMIA; BO3pacTaeT MoCie MWUTbS XMAKOCTM U Mpuema
BbICOKOKa/TOPUNHOW MULLK.

Tak KakK onpegeneHve KIUMPEeHCA KpeaTMHMHA SABMSETCA MpSMbIM - METOAO0M
n3amepeHna CKO®, ero BenuMuymMHa CHWXKaeTcs npu yMeHblleHnn CKO. YMeHblueHue
BE/IMYMHbI K/IMPEHCA KpeaTMHMHA MO CPaBHEHWIO C HOPMOW CBWAETENLCTBYET O
noBpexaeHun noyek. o ypoBHIO CHWXXEHUS KIIMPEHCa KpeaTMHMHA MOXHO CyauTb O
TSOKECTM UX NOPaXKeHUsl, HO He 0 AnarHo3e, Tak kak CK® ymeHbLuaeTcs npy 3aboneBaHunsx
MoYeK pa3HOM 3TUONOrMK. ITOT NoKalaTesb - 6onee YyBCTBUTENbHBIN MHANKATOP PaHHMX
CTaaAMN NOYEYHON ANCDYHKLUMM.

Ha CK® okasbiBaloT BMsHWE 3KCTpapeHarnbHble daktopbl. Tak, CKO cHuxkaeTcs
npu CepaeYyHOM W COCYAUCTOM HEeAOCTAaTOYHOCTW, OBWIbHOM MOHOCE W PBOTE,
rMNOTUPEen3e, MEXaHW4YeCcKoM 3aTpyAHEHWM OTTOKa MouM (Onyxonu npeactaTenbHOM
Xenesbl), Npu NOpaXXeHWM nedeHu. B HayanbHOM cTtagum octporo MH cHwxeHne CKD
NpouCXoAMT He TOMbKO BCNEACTBME  HApYLIEHMSI MPOXOAMMOCTM  KITy6O4YKOBOM
MeMbpaHbl, HO W B pe3ynbTaTe CUCTEMHbIX PAcCTPOMCTB reMoauHaMuKu. [Mpu
XpoHuyeckoM H cHwmxeHne CK® MoxeT 6biTb 0OYCMOBNEHO TakXe a30TeMUYECKOM
PBOTOM M MOHOCOM.

Psn nekapCTBEHHbIX NpenapaToB (HanpuMmep, UMMETUANH, TPUMETONPUM) CHKAET
TYOYNnspHYyIO CeKkpeumio KpeaTUHWHA, CNocOBCTBYS MOBLIWEHMIO €ro KOHUEeHTpauun B
CbIBOPOTKE KPOBU. AHTMOMOTUKM rpynnbl LiedanocrnopuHoB,
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BCJICACTBHE HHTep@EepeHIHH, NPUBOAAT K JOKHONMOBBIIICHHOMY YPOBHIO
KpPeaTHHUHA B CbIBOPOTKe.

HHoBpimenne CK® na0awopaercas mnpu  xponmyeckom I'H ¢
He(POTHYECKHUM CHHAPOMOM, B PaHHE#ll CTaIMU IMIEPTOHMYECKOH 00/1e3HM;
BbicokHe nMppsl CK® ormeuarTes: M npu Hedpo3sax.

Hapsiny ¢ ompeneaennem CK® B mnpode PeOepra-TapeeBa Takxke
OLICHMBAIOT COCTOSIHHE KAaHAIbLEBOH peadcopOunu, KOTopasi pacCYuThIBACTCH
o popmy.ie:

CKo -
KP = X 100
CK®

B Hopme kaHaabueBasi peadcopOuusi cocrasiasieTr or 95 gm0 99%
KJIy004KO0BOro puiibTpara.

KananbueBass peaOcopOuust MoOkeT 3HAYUTEJIbHO MEHATHCA B
3aBHCHMOCTH OT Gu3nonoruyeckux GakTopos, CHHAKAACH 10 90% npu BoaAHOM
Harpy3ke. BpIpakeHHOe CHUKeHHMe pea0copOuuMM NPOUCXOAUT MPH
(¢opcupoBanHoM  jJuype3e, BbI3BAHHOM  MOYErOHHBIMH  CpeJCTBAMHU.
HauboJsbiee CHUKeHNE KAHAJIBIEBOI peadcopOunmn Hada01aeTcs y 00JIbHBIX
HECAXAPHBIM 11a0eTOM.

IIpn  pasauuHbIX  3a001eBaHMAX  MOYEK  NepHOABbI  (BpeMs)
BO3HMKHOBeHMsI HapymieHus (cHmKeHus1) CK® u kaHaiabueBoii peadcopouuu
MOTI'YT CYHIECTBEHHO OTJIMYATHCH, YTO HUCHOJb3YyeTCsl JAJIsl OHEHKH TMHAMHUKH
3a00s1eBaHUIA.

IIpu ocTpbix u xponumdeckux I'H, Heppockiepo3ax, korga nepBu4HoO
nopaxkaercsi (GuUILTP NOYEYHOro KJIY0OYKa, KaHaJbleBasi peadcopOums
cHU:Kaercs nos:xke, yeM CK®, 1.e. CK®, kak npaBujio, yMeHbIIAECTCSI HAMHOTO
paHblle, YeM NMPOUCXOAUT CHMKCHHE KOHUEHTPAUMOHHON (PYHKIHHU NMOYEK U
HAKOILJICHMEe B KpPOBHM MOYeBHHbI M KpeatuHuHa. IIpu mnepBHYHBIX
KJIy0OUKOBBIX MOPAKEHUAX HEAOCTATOYHOCTh KOHUEHTPAUMOHHOH (yHKIUHN
Nno4YeK BbIABJsAeTC NMpH pe3koM cCHUKeHUM CK® (npubdiamsurenbHo Ha 40-
50%).

IIpu nuesoHedpurax KaHajJbLeBasi peadcopOUMs CHMKAETCS PaHbIe
yMmenbuieHusi CK®. 3710 00ycia0BJI€HO TeM, 4YTO NPUXPOHHUYECKHX
nuejioHedpuTax NMePBOHAYAJIBHO MOpaxKaeTcs NMPeuMyIIeCTBEHHO
AUCTAJBHBIA O0TAE] KAaHAJbUEB He(pPOHA, a TOJHKO 3aTeM IJIOMEpPYJSPHBIH
kiay0ouek, mnodTomy CK® yMeHblIaeTcss T1O3:kKe, 4YeM KaHaJblleBas
peadcopOumsi.

MoueBas kucnora.

Pegepenmuvle 3nauenus mouesoul Kuciomsl 8 CbleOpoOmKe.
00 14 nem: 120-320 mxmonv/n;
cmapuie 14 nem, myosrcuunst: 210-420 mxmonv/n,
arcenwyunwvt: 150-350 mxmonwv/m.
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OcHOBHBIC IPUYHUHBI, KOTOPbIE¢ NPUBOIAT K YBEJIUYCHHIO KOHIEHTPALUHU

MOYEBOM KHCJOTHI B ILIa3Me KpoBH.

YBesqnuenue 00pa3oBaHUsA MOYEBOI

CHMKeHHe T0YEeYHOM IKCKPEeLUH MO-

KHCJIOTHI YeBOM KUCJIOThI
IIepBuuHoe IlepBuyHoOe
YBeJuyeHHe CHHTe3a IMYPUHOB: uauo-auonaruyeckoe
naTu4yeckoe (HeyCTaHOBJICHHOE)
HACJIe[ACTBEHHOE HApYLIeHHne MeTalo-
JIM3Ma
Bropu4Hnoe BropuyHoe

MN30b1TOYHOE MOCTYNJIEHNEe YPHHOB €
nueii. Hapymenue meradoausma
AT®:

* AJIKOI0JIb;

XpoHuveckas 00J1e3Hb MOYEK.
YBeauueHue mo4eyHou peadcopouum/
YMeHbIIIeHUE CeKPelHnu:

* THA3H/]HbIE TNYPETUKH;

* TUIOKCHUS TKAHEH.
YBeauueHue 00MeHa HYKJIeHMHOBBIX

* CATMUWIATHI (HU3KHE 103bI);
* CBHHeEII;

KHCJIO0T: * OpraHuvyeckKne KUCJIO0ThI (HAanpumep,
* 3J10Ka4eCTBCHHbIC HOBOOOPA30BAHNS; [\o10UHAS KHC JIOTA, B TOM YHCJIe
¢ ncopuas; BCJIe/ICTBHE NPUEeMa aJIKOroJsi)

¢* HUTOTOKCHYECKHUE IPeImaparThbl;

* HOHHM3HMPpYIOlllee U3JIyUYeHHUe; JydeBast

Omnpenenenue cogep:;kaHusA B KPOBH MOYEBOH KHCJIOTHI HMeeT 0COOEHHO
00J1b1110€ 3HAYEHHE B JUATHOCTHKE 0€CCUMIITOMHOI rUnepypuKkeMuu (ModeBasi
KHMCJIOTA B KPOBH Yy MYKYHUH - Bbllie 480 MKMOJIb/JI, Y sKeHIIMH - Bbime 350
MKMOJ1b/JI) H CKPBITOT0 pa3BUTHS noaarpudeckoii mouku (y 5% my:xumn). Y 5-
10% OoabHBIX ¢ O0ecCHMITOMHOM THIepypHMKeMHeld BO3HHUKAET OCTPBIH
noparpuveckuii aprput. [IlpumepHo y 25% nanueHTOB ¢ CHMIITOMAMHM MOJATPbI
O0HApPY:KHBAIOT KAMHHM MOYEBOH KHCJIOTHI M 25% mNanmueHTOB ¢ KAMHSAMU
MOYEBOM KHCJIOThI CTPpagalT mnogarpod. I' umepypukeMusi y HAUMEHTOB C
NMOJAarpoil  HENMOCTOSIHHA, MOXKeT HOCHTh BOJIHOOOpa3HbIii  Xapakrep.
Ilepuoanueckn coaep:kaHue MOYEBOW KHMCJIOTHI MOXKET CHHKATHCA /10
HOPMAJIbHBIX HU(P, 0OAHAKO YaCTO HaldJaaeTcs NMoBbimieHWe B 3-4 pa3a mno
CPaBHEHHIO C HOPMOIi.

Bo Bpems ocTporo mpucrtyna moaarpbl y 39-42% mnanueHTOB YPOBEHb
MO4Y€BO KHCJOTHI B CBIBOPOTKE KPOBU CHHKAETCH 10 HOPMAJBLHBIX 3HAYEHH .
IHo3ToOMy npu HOPMAJIbHBIX 3HAYEHUSIX MOYEBOW KHMCJIOTHI TAKHM MalMEHTAM
He00X0AUMO MOBTOPUTH AHAJU3bI KPOBHU Yepe3 3-5 CyTOK mocJjie KynupoBaHUs
NpUCTYNA sl NOJYy4YeHUs] OObEKTHBHBIX BeJWYUH KOHIEHTPALMHU ITOi
KHCJIOTHI.

JlJif moJiydeHHsl TOYHBIX JAHHBIX O COAEP:KAaHUM MOYEBOl KHUCJIOTHI B
KPOBH, HanoJiee AIeKBATHO 0TPAKAIOIIUX YPOBEHb IJHA0T€HHOr0 00pa3oBaHus
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CHuodicenue ypoeHs mMouesou Kuclomsl B KPOBU BCTPEYAETCS PEAKO, B OC-
HOBHOM NpH BPOXACHHBIX HApyLIEHUAX MeTaboyinu3ma (TeHETUYECKHUE Ne(EKThI
cuHTe3a (PePMEHTOB, YUaCTBYIOIIUX B 00pa30BaHUH MOUYEBOU KUCIOTHI) U JAeheKTax
peabcopOIIMM  MOYEBOW KHUCIOTHI B TIOYEYHBIX KaHalbLax. [ HUIoypukemus
Ha0I0/1aeTCsl IPU BPOXKACHHOM Jeuiute pepMeHTa KCAaHTUHOKCUAA3bl (KaTaJlu-
3UpYyeT MpEBpallleHNe TMIOKCAHTUHA B KCAHTUH M KCAaHTHHA B MOYEBYIO KUCIOTY),
KOTOpBIN CONpOBOXAAaeTCcsl KcaHTHHYpueH. Tsokenbie 3a0oseBaHus ME€YEHU, Mopa-
KEHUS MMOYEUHbIX KaHalbLEB (Hampumep, cuHApoM (DaHKOHHU), MPUEM AJJIOMYpPH-
HOJIa IPUBOJST K CHIDKEHHUIO YPOBHS MOYEBOM KUCIOTHI B KPOBH.

T'omonucTenH.

Pegepenmnuvie senuuunvl codeporcanus 2omoyucmeurna 8 Cbl8OPOMKe CO-
CMABIAIM: y HCeHWUH - D-12 MKMOIbL/N, Y MydHcuuH - 5-15 mxmonw/n.

Bricokue ypoBHHM TOMOIIMCTEMHA CIIYXAT BAXKHEUIINM (HaKTOpOM, OIpese-
JSIOIIUM PUCK Pa3BUTHUSL PAHHETO aTePOCKIIEpo3a U TpomOo3a. [ unepromorucTen -
Hemusi Bcrpeuaerca y 13-47% O6onpubix UBC. IlosTomMy B HacTosiiee Bpems
oTpeJieSIeHHE TOMOIIMCTENHA B CBIBOPOTKE KPOBU UCITOJIB3YETCS B KAUeCTBE MapKepa
nporuo3a ucxoaa UBC. Breicokue ypoBHu romoructenta y 00iabHbIX UBC - ueTkue
MPEABECTHUKHU OCTPBIX SIBIICHUM, KOTOPHIE MOT'YT IIPUBECTH K JICTATLHOMY HUCXOIY.
Ilo cTenenu BbIpaKEHHOCTH TMIEPTOMOLMCTEMHEMUIO JETAT Ha JIETKYIO - YPOBEHb
roMonucTenHa - 15-25 MKMob/1, yMepeHHyo - 2550 MKMOJB/T U TsKenyto - 50-
500 mxmonw/n. YV GonsHBIX MBC ¢ ypoBHEM romMorucrenHa B KpoBu Huxke 10
MKMOJIb/J1 CTEHO3 KOPOHApHBIX apTepuil oObryHO MeHee 50%, npu ypoBHe 10-15
MKMOJIB/T - 80%, BEIIIe 15 MxMmoas/11 - 90%.

BpoxnenHnass roMOIMCTUHYPHS MPEICTABIISIET COO0K MOHOTEHHBIN Je(eKT
MeTaboIn3Ma, 00yCJIOBICHHBIIN nedurmrom METWIEH
TeTparuapodonarpenykrasbl. [larueHTsl ¢ TAKUM TOBOJIBHO PEAKUM 3a001€BaHUEM
(1 ma 200 000 HOBOPOXKACHHBIX) OOBIYHO CTPAAAIOT TSKETION 3aIEPIKKOU yM-
CTBEHHOI'O Pa3BUTHS, ATOJIOTUEN CKEJIETa U PAHHUM Pa3BUTUEM aTEPOCKIEPOTHU-
4ecKoil 6one3Hn. B ChIBOpOTKE KPOBHM KOHIIEHTpAITUS TOMOIIMCTEHHA OUYEHb BHICOKAS
- oT 50 o 500 MKMOJIB/II.

['mneproMouucTeHeMus BCTpPEYAeTCs KaK OJHO M3 MPOSIBICHUM Heoria-
CTUYECKOI'0 TMpOIECcca, B YACTHOCTU IPHU PAKE MOJIOYHOM >Kelie3bl, SUYHUKOB U
MO/IKETYIOYHOM Kelle3bl, OCTPOM JUMQPOOTACTHOM JIeHKO3€. YBEIUYeHUE YPOBHS
TOMOILIMCTEMHA B CBIBOPOTKE KPOBU MOYKET OTMEUATHCS IPU TUIIOTUPEO3E, TIHKEIOM
TEYEHUU TICOpUa3a, JIUTEIbHOM MpHEME MpenaparoB TEOPUIUIMHA, 3CTPOTrEeH-
COJIep KallliX KOHTPAILIENTUBOB, IIUTOCTATUKOB (METOTPEKCAT) M MPOTUBOIMMIICT-
TUYECKUX TmpenapatoB ((heHUTOWH, KapOamaszenuH), BCIEACTBUE HApPYIICHUS
MeTabosM3Ma 1 BcachlBaHMs BUTaMuHA B12 1 (honMMeBO KUCITOTHI.

HccaenoBanue nokasaresjied yrjieBoJIHOro ooMeHa.

I'moxo3a KpPOBH 1 MOYH.
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KoHuenTpanus 1iroKo3sl B CBIBOPOTKE KpoBH IpuMmepHO Ha 11-14% Beie,
YeM B II€JIbHOM KPOBH, M3-3a Pa3BEJICHUs PACTBOPEHHOM B IUIa3Me TIIIOKO3bl (op-
MEHHBIMHU 3JeMeHTaMu KpoBU. KoOHIEHTpanusi TIJIIOKO3bl B Te€NapUHU3UPOBAHHOU
m1a3Me Ha 5% HWXKe COJEep)KaHUs TIIIOKO3bl B CHIBOPOTKE. BeneacTBue yrunuzanuu
[JIIOKO3bl B TKaHSX Li€JbHAs BEHO3HAas KPOBb COJEPKUT MEHBUIE TIIOKO3bI, YeM
KanwUIIpHAasi KpOBb U3 Masiblla (HaTomak npuMepHo Ha 0,1 MMomw/1, mocie npuema
nuiy - Ha 15-20%, Oomblnas pa3Hulla MOXKET OBITh y TAIMEHTOB C HAPYIICHUSIMU
MUKPOLUPKYJIALMH, HATPUMEP NPU LIOKE).

PedepenTHblie npeaeibl IIII0KO3bI.

Bospacr
I'1ioko3a cHIBOPOTKH I'ioko3a neabHOM (Kanmi-
KPOBH MMOJIb/JI JIAPHOI1) KPOBH MM OJIb/JI
HoBopoxaeHHbie 2,8-4,4 2,4-4,1
Jletu 3,9-5,8 3,3-5,5
B3pocibie 4.0-6,1 3,3-5,5

OrnpeiesieHrue YpoBHS TIIFOKO3bI B KIIMHUYECKON MPAKTUKE UCTIONB3YETCS IS
CJIEIYIOIINX LIETIeH:

* IMAarHOCTUKM U MOHUTOpPWHIA caxapHoro nuadera, nuadera OEpeMEHHBIX,
HapyIICHUS] TOJEPAHTHOCTHU K TITIOKO3€;

* BBISIBJICHUSI 1 MOHUTOPUHTA HAPYIICHUH YTJIEBOJHOTO OOMEHa MpH HEAo-
CTAaTOYHOCTH HAJIIOYEYHUKOB, TUnogusa, 3a001eBaHUSX MEUEHHU, CEICUCE, IOKE U
JIPYTUX KPUTUYECKUX COCTOSTHUSX;

* CKPUHUHT HApYIICHUH YTJIEBOJHOTO OOMEHA B TpYIax pUCKAa Pa3BUTHS
caxapHoro nuabera (0KUpeHHe, Bo3pacT crapiie 45 nert, caxapHbiii quadet 1 -ro Tuna
B CEMEHHOM aHaMHE3e);

* nuddepeHnrnaIbHON TMarHOCTUKU KOMBI (TUIIO- U TUIIEPTIIMKEMUYECKOM ).

Yeenuuenue konuyenmpayuu 2nrwko3vl (2unepeiukemuio) 6vi3vi6a0m:

* yMepeHHas Qpu3nyecKasi Harpy3Ka;

* OMOIIMOHATLHBIN cTpecc, 00Ib;

* caxapHblil quaderT;

* YBEJIMYCHHE MPOAYKIIMH TUTIEPTIUKEMHUUYECKUX TOPMOHOB ((heoXpOMOIIH -
TOMa, THPEOTOKCUKO3, aKPOMETaJIMsl, TUTAaHTU3M, cuHApoM KytinHra);

* CHIDKEHHUE TTPOJIYKIIMU MHCYJIMHA TP 3a00JI€BaHUSIX MOKETYI0YHOM Ke-
ne3bl (OCTPBIMA U XPOHUYECKUN MAHKPEATUT, OMYyXOIHU MOIKENYAOUYHON KEe3bl);

* TpaBMa, OITYXOJIH, OIEPALMOHHBIE TOBPEKICHUS T'OJIOBHOI'O MO3ra, Kpo-
BOU3JIUSHUE B MO3T.

Ymenvmenue Konyenmpauuu (eunoaflukemuro) ébl3bleaom:
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* IepeJO3UPOBKA THIOIJIMKEMHUYECKMX MpenapaTroB, HHCYJIMHA; °
NOBbINICHHE MNPOAYKUHM MHCYJHHA (ageHoMa WM KapuuHoMa P-kierok
OCTPOBKOB JlaHrepranca - HHCyJIMHOMA);

* CHH/KCHHE NMPOAYKUMH T'MIEPriIMKEeMHYeCKUX TOPMOHOB (HEI0CTATOY-
HOCTH a-KJIETOK OCTPOBKOB Jlanrepranca, 00/1e3Hb AJAUCOHA, AIPEHOTeHUTAJIb-
HbI CHHAPOM, THIIONMTYMTAPU3M, THIIOTHPEO3);

* ocs1a0JIeHHE TJIMKOTeHHON (PYHKIMHM INMEeYeHH NPH LHUPPO3e, THKEIbIX
renaTuTax pa3HOM HJTHOJIOTHM, NEPBHMYHOM pakKe IMe4YeHH, IFeMOoXpomarose,
AJIKOTr0JIbHOM MHTOKCHKAIIMH

* pepmenTonaTtun  (0o0sie3Hb I['Mpke, rajgakTo3emMHsi, HAapyUICHHAsI
TOJIEPAHTHOCTB K (PpyKTO3€);

* JUIMTEJbHOE I'0JI0JaHKe;

* CHHAPOM MaJjbadcopOuum;

* HHTEHCHMBHaf (pU3N4YecKasi HATPY3Ka;

* JIMXOpPaJA0YHbIE COCTOSHMS.

JIMarHOCTHYECKHEe KPHUTEPHUH CAXapPHOro AuadeTa W JPYyrux KaTeropui
rUnepriuKeMun, pekoMenaosannbsie BO3 (1999).

Anarxo3 MoOMEeHT B3si- IlebHAsE KPOBb
THSA NPOOBI Benosnaa | Kanuanapnaa II1a3ma Be-
HO3HOM KPOBH
HaTomiak 3,3-55 3,3-55 4,0-6,1
Hopma Uepes 2 4 mocrne <6,7 <7.8 <7,8
Harpy3Kd TJIIOKO-
301
Hapymenne  |[Haromax <6,1 <6,1 <7,0
TOJIEPAHTHOCTH
P Ucpes 2unocte | >6,7 u<10,0 | >7,8u<I1,1 | >7,8 u<11,1
K I'TI0OK03¢ HArpy3KH TJIFOKO-
301
CaxapHbiii Haromak >6,1 >6,1 >7,0
nuaoert

Uepes 2 4 mocie >10,0 >11.1 >11,1
HArpy3KH  TJIFOKO-
301

I'110Kx032 B Moue.

Pegepenmnuvie npeoenvi: menee 0,08mmonv/cymku (6orvuiuncmeo mecmcu-
cmem Heuy8CmeumenbHbl K MAaKoOu KOHYeHmpayuu u O0arom ompuyamenbHslil
pe3yaibmam,).

Onpeodenenue 2110K03bl 8 MOUE UCNOIL3YEMCA O C/IE0YVIOUUX Yelell:

°* MOHHTOPHUHIa caxapHoro pauadera OepeMeHHBIX, HapyllIeHUS
TOJIEPAHTHOCTH K TIHOKO03€;
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* TUATHOCTHKH W MOHUTOPHHTA TMOYEYHOTO auabeTa, MaTOJOTHH TOYeK C
HapylIeHUEM KaHalIbIIeBOU peabcopOiumu.

C Moo r110K03a B HOPME HE BBIBOAMTCS, TIOCKOJIBKY MOCHE (GUIbTPAIH B
MOYEYHBIX KITyOOUKaX MOTHOCTBIO peabcopOupyeTcsl B IPOKCUMATBHBIX KaHATbIaX.
[Ipu runepriavkemMun Bbime 9-10 MMonb/n (HOYEUHBIA MHOPOT MAJs TIFOKO3BI)
pa3BUBACTCS TIIOKO3YpHs. [ TIOKO3ypHs HE SBISIETCA TUATHOCTHYECKUM KPUTEpUEM
caxapHOro n1uabeTa, MOCKOJIbKY SKCKpEIUs TIIOKO3bI C MOUOH 3aBHCHT HE TOJIBKO OT
YPOBHS  TIOUKEMHHU, OTpaKamolled HWHCYMIPHYIO  (QYHKIHIO, HO ©  OT
(GYHKIMOHUPOBAHMS MOYEK - CIOCOOHOCTH IMOYEUYHBIX KaHAIbLEB peadcopOupo-
BaTh IIFOKO3Yy, CKOPOCTH KiyOOukoBOM (prbrpanmu. ['atoko3ypust Ha GoHE HOP-
MOTJIMKEMHH MOXET pPa3BUBAThCA IMPH HEKOTOPHIX 3a00JEBAaHUSAX TOYEK W3-3a
CHIDKEHHS TIOYEYHOTO TIOpora, a TakyKe BO BpeMsi HOPMaJIbHOW OEpEeMEHHOCTH M33a
TOTO, YTO (PU3HNOJIIOTUIECKOE MOBBIIICHHE KIYOOUKOBOW (DMIBTpAIIMU HEaIeKBATHO
a0bCcopOIMOHHON CMOCOOHOCTH KaHalblieB. OJHUM M3 KpUTEPUEB KOMIICHCAIMU
caxapHOro nuabeTa 2-ro THIIa SBISICTCS arfliOKO3YpHsl, TpH caxapHoM nuadere 1 - ro
TUNA JOIMYyCKaeTca moreps Tioko3bl ¢ modoi 20-30 r/cyt. Ilpu nuabermyeckom
TJIOMEPYJIOCKIepO3€ TMOYEUHbIH TOpPOT ISl TUIFOKO3bl BO3pacTaeT, IO3TOMY
TIIFOKO3YPHS HE Pa3BUBACTCS JaKe MPH BHIPAKEHHOW TUTIEPTIIMKEMHUH.

Yeenuuenue sxckpeyuu 2n1oko3ul (2n0Ko3ypus) céazano:

* C TUNEpIIIMKeMHeW MpH caxapHOM auadere, TUMEPTUPEO3e, CTEPOUTHOM
nuadere, cunapome Kymmzra, geoxpomonuTomMe, 3a001€BaHUIX IIKETYI0YHON
’KeJe3bl U IPYTUX COCTOSTHUSX;

* CO CHH)KEHHEM IIOYEUHOTrO MOpOora i TIIOKO3bI PU TYOYIOMHTEPCTULIN-
QJIbHBIX OPAXKEHUSIX OYEK 000N 3THOJIOTMH, BPOXKACHHBIX TYOYJIONATUAX.

Ha ypoBeHb IIIOKO3bI B MOYE OKa3bIBAET BIUSHUE (B CTOPOHY IOBBIIIECHNUS )
IpUeM INIIOKOKOPTUKOMI0OB, HECTEPOUIHBIX IPOTUBOBOCIIAJIUTENbHBIX MIPENApaTOB,
HEKOTOPBIX TUYPETHKOB.

K tectam, KOTOpbIE UCHOJB3YIOTCSA B JUArHOCTUKE U MOHUTOPUHIE MaTOJIO-
TMM YIJIEBOJAHOIO OOMEHA, OTHOCSITCSI ONpPEENIEHUE YPOBHS TNIMKO3UIMPOBAHHOTO
reMoryioonHa, ppykrozamMuHa, a TakkKe aJbO0yMHUHA B MO4Y€ (TECT Ha MUKPOAIbOy-
MHHEMHIO).

I'iuko3uIMpoBaHHBbINA reMOrJ1001H.

['muko3mnupoBaHHbIi (WM TAMKUpOBaHHBIN) remoriooun (HbAlc) o6pasy-
eTcsl B pe3ysibTare He(hepMEHTATUBHON Peaklud MEXIy reMOorioOMHOM A, comep-
KAIUMCSI B SPUTPOLIMTAX, U TIIFOKO30M CBHIBOPOTKH KpoBHU. [ ompeneneHus
ypoBHs HBA1 HeoOxoamma 1ienbHasi BEHO3HAs! KPOBb, B3ATasi C aHTUKOATYJISTHTOM.

Pegpepenmnvie senuuunvt cooepacanus HbAlc 6 kposu cocmasnsaom 4,0—
5,2% om obwezo cemoenobuna.

CreneHp MNMHUKO3WIMPOBAHUS TEMOINIOOMHA (a, CIe0BaTEIbHO, €r0 KOHIICH-
Tpauusi) 3aBUCUT OT KOHIIEHTPALMU TIIOKO3bI B KPOBHU U OT JUIUTEIbHOCTH KOHTAKTa
[JIFOKO3bl C TEMOIVIOOMHOM (CpOKa KU3HHM SPUTPOLMUTA). DPUTPOLUTHI, LUPKY-
JUPYIONIME B KPOBH, UMEIOT Pa3HbIM BO3pacT, MOATOMY ISl YCPEAHEHHON Xapak-
TEPUCTUKHU YPOBHS CBS3aHHOM C HUMH TJIFOKO3bl OPUEHTUPYIOTCS HA MOJIYTIEPUO]]
XKU3HU 3pUTPOoUUTOB - 60 cyT. CymecTBYIOT TP BapuaHTa MIIMKO3WINPOBAHHOTO
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remorsioonna: HbAla, HbAIb, HbAlc, Ho Toabk0o Bapuant HbAlc
KOJIMYECTBEHHO MpeodJiagaer u AaeT 00Jiee TECHYI0 KOPPeIsiliUI0 CO CTeNEeHbIO
BBIPA:KEHHOCTH CaXapHOro Auadera.

HccaenoBanne KOHUEHTPALUMH IJIIOKO3bI B KPOBH HEJOCTATOYHO /I
3¢ PeKTHBHOIO MOHMTOPHUHIA JIeYeHHUH caxapHoro auadera. Omnpenenus
YPOBeHb TJIIOKO3bI B KPOBHM, MOKHO OIEHUTh TeKYIIMd (CHIOMUHYTHBINH)
YPOBEHb IJIIOKO3bl, KOTOPbIi MOKeT 3aBUCeTh OT: 1) mpuemMa (MM Henmpuema)
numu; 2) ee cocraBa, 3) (PU3HYECKHUX HArpPy30K M HMX HHTEHCHBHOCTH, 4)
IMOLMOHAIBLHOIO0 COCTOSIHMS NauueHra, 5) BpemeHu cyTok. Iloatomy npu
HCCJIEAOBAHMM TOJbKO TEKYLIero YPOBHSA TJIOKO3bI B KPOBH BbICOKA
BEPOSITHOCTH TOr0, YTO €e¢ 3Ha4YeHHsl He OyayT OTpaKkaTh [AelCTBUTENbHYIO
CTeNeHb KOMIICHCALIMM CAaXapHOro amadera, a 3TO0 MOXKET NPUBECTH JHOO0 K
nepero3upoOBKe JIEKAPCTBEHHBIX MpenapaTroB, Ju00 K HeEONpPaBIAHHOMY
yMeHbIIeHUI0 103upoBKH. LlennocTs onpenenenus HbAlc coctout B TOM, 4TO
OH XapaKTepu3yeT CPeJHUH YPOBEHb IIIOKO3bI B KPOBHM Ha NPOTSZKEHUH [IJIH-
TeJbHOI'0 NMPOMEKYTKA BpPeMeHH, T.e. IeliCTBUTEJbHYI0 CTeNeHb KOMIIEHCAIMU
caxapHoro auadera Ha NPOTAKEHNH NMocaeqHuX 1-2 Mecsaues.

B uenom ompenenenune HbAlc naer ycpeaHeHHoOe, MHTErpHPOBAHHOE
npeacTasjieHne 00 ypoBHe IJIMKeMHUH NPHU Bcex popMax caxapHoro auadera.

B3anMocBs3b MeXK1y KOHIEHTPAUMSMM IJIIOKO3bl B KPOBM U YPOBHEM

YpoBens HbAI1C Konuenrpanus riiroko3sl B KpOBH
MM O0JIB/JI MTI/ 11
4,0 2,6 50
50 4,7 80
6,0 6,3 115
7,0 8,2 150
8,0 10,0 180
9,0 11,9 215
10,0 13,7 250
11,0 15,6 280
12,0 17,4 315
13,0 19,3 350
14,0 21,1 380

PesyabTaTsl ucciaenoBanuss HbAlc ouneHuBaioT ciaeaywium oopasom: 4-
6% cBuAeTeNbCTBYET O XOpolIeid KOMIEHCAIIMM CcaxapHoOro jauadera B
nocJjenHue 1-2 mecsina, 6,2-7,5%0 - ynoB/jieTBOpPUTEIbHBINA YPOBEHb, BbilIe /,5%
- HEYAOBJICTBOPHUTEJIbHbIN ypoBeHb. /[l ouneHKH 3(P(PeKTHBHOCTH JeYCHUA
1eJ1ecoo00pa3Ho MOBTOPUTH UCCJIel0OBaHHe Yepe3 2-3 mMec.

YpoBenb HbAlc He 3aBHCUT OT BPpeMEHH CYTOK, GU3NYECKUX HATPY3OK,
npueMa NHUIIH, HA3HAYEHHBIX JIEKAPCTBEHHBIX CPEACTB, 3MOLHOHAJIBHOIO
COCTOSIHUS MALIUEHTA.
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Jloskubie cHukeHHble 3HauyeHus HDbAlc umerwTr mecro mpu ypemuwu,
OCTPBIX H XPOHHYECKHX TIeMOpparusx, a TaKkKe IPH COCTOAHHMAX C
YMEHbIICHHEM JIMTEJNbHOCTH KHM3HH JPUTPOLUTOB (HAmpuMep, IpH
reMoJTMTHYECKO aHEeMUH).

DpyKTO3aMHUH.

Peghepernmuvie genuuunvi cooeporcanus ppykmozamuna 6 cbleOpomie -
205-285 mrmonwv/x.

DpyKTO3aMHUH  MpPeacTaBJsAeT o000l  MPOAYKT  HeoOpaTuMoOro
IrJIMKO3UJIMPO- BaHUsl 0eJIKOB IUIasMbl KpoBH. CTeneHb IIMKO3MJIHPOBAHUS
0eJKOB MJIa3Mbl 3aBHCUT OT KOHIEHTPAUMH TIJIOKO3bI B KpPOBH H
AJUTEJbHOCTH Nepuoaa moaypacnaga 6enxon. KonrudecTBo ¢gpykrozammna B
KPOBH CJIYKMT XOPOLIMM MOKa3aTejeM Jsl PeTPOCIEKTHBHOI0 KOHTPOJIA 3a
coJep:KaHueM IJIIOKO3bl B KPOBH y NAIMEHTOB € CaXapHbIM 1ua0eToM U
Nno3BoJisieT ouneHuBaTtb 3QPeKTUBHOCTHL TNPOBOAMMOrO Je4deHus:i 0Oe3
OTATOIIAKIIEr0 00JBHOI0 eKeJHEBHOI0 KOHTPOJIA 32 YPOBHEM IJIMKEMHHU B
KpPOBH.

B oriuume or HbAlc, ¢ppykro3amMuH oTpakaer CpeJHHH YPOBEHb
IJIIOKO3bl B KPOBHU 32 2-3 Hela. 10 M3MepeHHsl. JTO 00yCJIO0BJIEHO NEPHOIOM
NnoJypacnajaa riinko3WinpoBaHHbIX 0eJIKOB, 1Js1 aJ1bL0yMHuHa OH cocTaBJsieT 20
AHeW, TOraa Kak /I TeMoOrJioOMHa OH OmnpeaeseH INTEJIbHOCTHIO
noaypacnaga ospurpouutoB (60 gueit). Ilpu omeHke pe3yJbTAaTOB
HccaeA0BaHuA (pPYKTO3aMHMHA KaK KPUTEpHsi KOMIIEHCAIIMH CAXapPHOIO
auadera, CY4UTAIOT, YTO MPHU COAEPKAHUHU €ro B KPoBH OT 280 10 320 MKMOJIB/JI
KOMIIeHCAlUsl YIOBJIETBOPHUTEIbHAS, BbIlIe 320 MKMOJIb/JI - IeKOMIIEHCAIIMSI.

AJNBOYMHH B MOYe (MUKPOAJIbOYMUHYPHS).

MukpoajbOyMUHYpUsI - 3TO JKCKpenuss ajJbOyMHHA ¢ MOYOM,
NpeBbIIAKIIANA JONYCTUMbIC HOPMAJIbHbIC 3HAYECHHUS, HO He JOCTUraKINAs
cTreneHu nporennypuu. B Hopme s3xckpetrupyercs He 6osee 30 Mr ajib0ymMHHA B
CYTKH, YTO IKBUBAJIEHTHO KOHIEHTPalUMU aJbOYyMHUHA B Mo4e MeHee 20 mr/ia
npu ee pasoBoM aHaiau3e. IIlpm mnNosIBJeHMH NPOTEHHYPHMH JSKCKpeHUs
aabOymMuHa ¢ Mo4oil npesbimaetr 300 mr/cyrt. IloaTomy nuana3zoH koJiebGaHuii
KOHLEHTPALUMHU AJb0YMHHA B MOYe MPH MUKPOAJIbOYMHHYPHH COCTABJISIET OT
30 10 300 mr/cyT nam ot 20 10 200 MKI/MHUH.

HccaenoBanne Ha MUKPOAJIbOYMHUHYPHIO UCHOJB3YIOT ISl CKPUHUHIA
NMOpas’keHusl MoYeK M HeoOXOAUMMOCTH JiedeHHusl AuadeTn4veckoil HedponaTuu.
CBoeBpeMeHHOEe HA4Yaja0 JiedyeHHs] HedponmaTuMm CyHIECTBEHHO CHHUXKAET
3aTpaThl M YyJy4YllaeT MPOTrHO3 B OTHOLIEHWH Pa3BUTHS NOYEYHOH
HeJ0CTATOYHOCTH. EciIu B CyTOYHOI1 MOYe KOHIIEHTPAUKs aJ1b0yMIHA BbIIIIE
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Kaaccudpuxanus Bua0B a1b0yMHUHYPHUH.

Bun JKcKpenns aJIbOYyMHUHA ¢ MOYOH Konuenrpauust
aJIbOYMHUHYPHH Tlpu oxnopasosom coope aJ1b0yMHHA B MOYe
MO4H (YTPeHHSIs 3a cyrku, Mmr /
MOpIUHs), MKI/MUH M1/
Hopmoauab0ymunypus Menee 20 Menee 30 Menee 20
Muxkpoaab0yMunypu 20-200 30-300 20-200
Maxkpoanb0ymunypust Bouee 200 BoJiee 300 BoJee 200

B Hacrosilmee BpeMsi TeCT HAa MHUKPOAJILOYMHHYPHI0O HeO0XOIMMO
paccMaTpuUBaTh KakK MOKa3aTeJb OLHEHKH QYHKIUM IUIA3MAaTHYECKHX MeMOpaH
BbICOKOAU( PepeHIUPOBAHHBIX KJIETOK. B HOpMe oTpHIaTe/]bHO 3apsiKeHHBIN
aJbOYMHUH He NMPOXOJUT Yepe3 IJIOMepPYJSAPHbIA (UIBTP MOYeK, NMpeKIe BCero
BCJICICTBHE HAJMYHMA BBICOKOI0 OTPHLATEJBHOIO 3apsiia HAa IOBEPXHOCTH
AMHUTETHATBHBIX KJIETOK. JTOT 3apsaa 00yCJIOBJIEH CTPYKTYpoii ¢ochonaunuaos
KJIETOYHBIX MeMOpaH. CHMKeHHe KOJHYeCTBA [BOMHBIX CBfi3ell B alMJIBHBIX
octaTkax (ocoJuNUA0B yMEHbIIACT OTPHMUATENbHbINA 3apsil, U AJbOYMHH
HAYMHaeT (UJIbTPOBATHCH B NMEPBHYHYI0) MOYY B NOBBIIICHHOM KOJHYeECTBE.
Bce 3TH u3MeHeHHMsI BO3ZHMKAIOT NpPH Pa3sBUTHH aTEePOCKJIepo3a, MOITOMY
MHUKPOATbOYMHHYPHUSI HA0MI0KaeTCsl Y NMANMEHTOB € TeHeTHYeCKUMHU (popMaMu
AUCAUNONPOTenHeMuHd, y nanueHToB ¢ UBC, 3cceHumnabHOi runepreH3uei, y
10% npakTH4ecKkn 310POBBIX JIOAEH NMPH CKPHMHMHIOBBIX HCCIACAOBAHMAX M Y
NAMEHTOB C HAPYUICHHEM TOJEPAHTHOCTH K IJIOKo3e. Tak kak M3MeHeHue
CTPYKTYPBI dpochoaunugon IIA3MATHYECKUX MeMOpaH
BbICOKOAU( PepeHIIUPOBAHHBIX KJIETOK PpPa3BHBaeTCsi NPH aTepoCKjIepo3e u
HeMe/JICHHO CKAa3bIBAeTCsl HA 3apsiie MeMOpaH, MUKPOAIbOYMHHYPUSsI
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TEMA: CUCTEMA I'EMOCTAS3A.

OcHOBHBIE BOIIPOCHI TEMBI.

1) ®yHKIUHU CUCTEMBI FeMOCTa3a B OpraHu3Me

2) Buabl remocrasa

3) CocTaBasiionIue 3JIeMeHThI NEPBUYHOT0 reMoCcTa3a

4) Poab TPOMOGOLUTOB B reMocTase

5) XapakTepHuCTHKA K0ATYJSIIMOHHOT0 remMocta3a. [lina3mennsbie
(axTopbI KOATyJAALMH

6) OcCHOBHBbIe KOMIIOHEHTHI (PUOPUHOJIUTHYECKOH CHCTEMBI

7) MeToabl HCCJIETOBAHUS COCYTHCTO-TPOMOOIMTAPHOI0 FreMOCTa3a

8) MeToabl ncciIeTI0BAHMS KOATYJISIIIHOHHOTOreMocTa3a. MeToabl
OLICHKH KOATYJISIHMOHHOI0 reMOCTa3a

9) Ilonsitue 0 NPOTPOMOMHOBOM BpeMeHH. CIoco0bI BHIPAKEHUS

IITB

10) Metoabl onpeaesieHnsi GuOPMHOTeHA

AKTYaJIbHOCTb TEMBbl.

I'emocma3z - 310 (QyHKIUS OpraHu3sMa, odecrneynBAOUIASl, C OXHOM
CTOPOHBI, COXpPaHEHHE KPOBH B KPOBEHOCHOM pYycJie B KHIKOM arperaTHom
COCTOHUM, a C [JpPYIroH CTOPOHBI - OCTAHOBKY KpPOBOTEYECHUHA M
NpeJoTBpalleHe KPOBONOTEPH NPHU MOBPEKACHUN KPOBEHOCHBIX COCY/I0B.

Cucmema cemocmasa gxiniouaem 6 ceos:

1. CocyaucTo-TpoMOOIUTAPHBIN reMocTa3 (MmepBUYHbIM).

2. KoaryasiumoHHbI reMocTa3s (BTOPUYHBII).

3. ®OuopuHOIMN3.

Cocrapasioime 3J1eMeHThI IePBUYHOI0 reMocTa3a:

A. Cocyosl u mkanu:

* Cocyabl pa3jiM4HOro KaJaudpa cna3MupyloTCs B OTBET HA BblJeJIeHUe
COCYAOCYKHUBAKOIIUX CYOCTAHUMHI, TAKHX KAaK CEPOTOHHMH, aJAPCHAJIUH,
HOpPaJAPEHAJMH U JIP.;

* JHJAOTEJIMH COCYJOB B  HENMOBPEKJAEHHOM  BMJIe  o0Jagaer
AHTUKOATYJSAUMOHHBIMHM  CBOWCTBAMHM (TeNapMHOMABI HA TNOBEPXHOCTH
IHO0TEJIUSA), a IPU MOBPEKACHUN CTAHOBUTCH MOIIIHBIM NMPOKOATYJISTHTOM.

b. Mopghonozuueckue 3nemenmeol Kposu:

* TPOMOOUMTHI;

* JPUTPONMTHI;

* JIeKOLHUTHI.

Ponabv mpombouyumos 6 cemocmase:

* HA MOBEPXHOCTH TPOMOOIMTOB NMPOUCXOAUT 0OJbIIUHCTBO peaKIuii
TJI1a3MEHHOI0 reMocTa3a;

* ajre3usi TPOMOOIUTOB - CMIOCOOHOCTHh AKTUBUPOBAHHBIX TPOMOOIIUTOB
NPUJIMNATH K CTEHKE COCYy/1a HA MeCTe MOBPeKIAeHUs;
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* arperanusi TPOMOOLUTOB - CHOCOOHOCTh UX MPWININATH APYT K APYTY C
00pa30BaHUEM arperaros.

Ponv mpomboyumos ¢ zemocmase:

* Ha TOBEPXHOCTH TPOMOOLUTOB MPOUCXOAUT OOJBIIMHCTBO PEAKIUI
MJIa3MEHHOI'0 F€MOCTAa3a;

* anaresusi TPOMOOLUTOB - CIIOCOOHOCTh AKTUBUPOBAHHBIX TPOMOOLIM TOB
MPWIKIATh K CTEHKE COCya Ha MECTE MOBPEKICHUS;

* arperanusi TPOMOOLUTOB - CHOCOOHOCTh UX MPWININATH IPYT K APYTY €
00pa30BaHUEM arperaros.

KoaryasimuonHblil reMocTas.

Koarynsiunonnsliii remocTas o0ecreynBaeTcsl MPOTEOTUTHYECKON
aKTUBallMel TUIa3MEHHBIX (AKTOpPOB, B pe3yibTaTe U3 PAacTBOPUMOro Oenka
(Gubpunorena oOpasyercss HepacTBOpuMbIA GuOpuH. KioueBoit peakuueit
remMocTasa sBJISeTCsl TeHepalus TpOMOUHa.

Ilhazmennvie hakmopul Koazyarayuu:

@akmop I (pubpuHoren) - 60K, KOTOPHIN CUHTE3UPYETCS B [IEUCHHU.

Konuentparust ¢pubpuHorena B KPOBU COCTaBJIAET 2-4 /1.
YMeHblIeHUue KOHIEHTPAIMK MeHee | I/11 yrpojkaeT MalrueHTy KPOBOTEUEHUEM.

@akmop Il (mpoTpoMOUH) - TIUKOMPOTEU], CHHTE3UpYyeTCs B NeueHu. s
cuHTe3a 3Toro ¢akropa HeoOxoauM BuTaMuH K. B pe3ynbraTe Bo3aeiicTBUS HA HETO
MYJIbTU()EPMEHTHOTO KOMILIEKCa TPOTPOMOHHA3bI 00pa3yeTcs KItoueBoi (hepMeHT
reMocTtasa - TPOMOUH.

Daxkmop III (TkaneBoil GakTop) - PEHENTOPHBIA O0ETOK MEMOpPaHbI KJIETOK,
HAXOJUTCS BO BCEX OpraHax M TKaHSIX OpraHu3Ma, B TOM
yucjie W DJHAOTEIUH cocynoB. SBnsercs peuentopom mis VII dakropa u
oOecrieuynBaeT akTUBAIIMIO TEMOCTa3a.

@Daxmop 1V (xaiblyii) - y4aCTBYET BO BCEX ATarax IJIa3MEHHOI0 reMoCcTasa.

Daxkmop V (IpoaKIENEPUH) - CHHTE3UPYETCS B IEUEHHU, IPUHUMAET y4acTHE
B aKTUBAllUM TPOTPOMOMHA, SIBISAACH YACThIO MYIbTU()EPMEHTHOTO KOMIUIEKCA
npotpomMOuHa3bl. [Ipu HemocTaTke pa3BuBaeTCs mapareMoQuiIms.

@akmop VI / VII (npOKOHBEPTUH/KOHBEPTHH) - BUTaMUH K 3aBUCHMBIN
0€JIOK, CHHTE3UPYIOIINICS B ICYCHH. Oxkono 1% nupkynupyer B
KpoBU B akTuBHOU (popme Vita. Vila Ha MOBEpXHOCTH MOBPEKACHHOTO SHIOTEIHS
o0pa3yeT KOMIUIEKC ¢ TKAHEBBIM (DaKTOpPOM, KOTOPBIH B CBOIO OYepeb aKTUBUPYET
¢X, Takum oOpa3oMm oOecrieunBas TEHEPAUIO MUKPOKOIMYECTB TPOMOWHA, UYTO
UIPaeT KIOUYEBYIO POJIb B YCUIIEHUH MPOLECCA CBEPTHIBAHMS KPOBH.

@axkmopu VIII, IX, XI - anturemopuibHble (HaKTOPhL. AKTHBUPOBAHHBIC
dakropsr VIlla n 1Xa Ha QocdonunuaHoil MOBEPXHOCTUMEMOpaH 00pa3yroT Te-
Ha3HBIM KOMILJIEKC, KOTOpPbIA 0O0pa3yeT TJIaBHBIMKOMIIOHEHT MPOTPOMOWHA3BI -
dakrop Xa.

@Daxkmop X (daxrop Crroapta) - ABISIETCS KIIOYEBBIM  SH3UMOM
MpOTPOMOMHA3bI, KOTOpas TpaHCPOPMHUPYET NPOTPOMOUH B TPOMOUH.
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@axkmop XII (paxTop Xaremana) - pakrop kKoHTakTa. Jeduuur storo
dakTopa 0OBIYHO KIIMHUYECKHU HE MPOSIBIISETCS.

@Daxkmop XIII (pubpuncrabunmsupyomuii pakrop). Oo6pasyer/I=/1 cBsa3u B
HeCcTaOUIIbHOM nouMepe (pudprHa, YTO CTAOMIM3UPYETHOCIETHUM.

OcHOBHBIC KOMIIOHEHTHI GUOPUHOTUTHYECKOU CHCTEMBI.

1.ITnazmunozen - H>T0 mnOpodhepMEeHT U3  KOTOPOro  oOpasyercs
(GUOPUHOAUTHYECKUI SH3UM IIJIA3MHUH.

2. AKmueamopbl naa3muHo2eHa - TPEBPaILAIOT MIa3MUHOIEH B IJIA3MUH:

* TKaHeBoU akTuBatop 1utazmuHoreHa (TIIA) - sBnsieTcs TJ1aBHBIM aKTHBA-
TOPOM B IJIa3M€;

* YpPOKMHa3HBIN akTUBATOp IU1a3MuHoreHa (YIIA) - sBnsiercs riiaBHbIM
aKTUBATOPOM B TKaHSX.

3. Hnzubumopwt akmusamopog naazmunozena (UAI):

* HAIII - 06pa3yeTcsi B 9HIOTEIUU COCY/IOB,;

* HAII2 - o6pa3yercs B IUIALICHTE.

4, Hnzubumopwt nnazmuna:a-anTAILIa3MUH, a2-MaKporjao0yivH u al -
AQHTUTPUTICHH.
S. Peuenmopulypokunaznozo akmueamopa nia3muHozeHda

oOecrieynBaeT NpoTekaHue PuOPHUHOIN3a B TKAHSIX.
6. Peuenmop nnazmunozena.
7. Tpomoun-akmusupyemotit uneuoumop puopunonuza (TAFI).

MeToabl HCCIeIOBAHUS COCYTUCTO-TPOMOOUTAPHOI O
reMocrTasa.

1. Onpedenenue epemenu KpoGomeyeHus.

MHorounciieHHble MOAU(PUKAIMA TeCTa OCHOBaHBI Ha TOYHOM HM3MEPEHUU
JUTUTETFHOCTH KPOBOTEUYECHHMSI U3 PAHKU HA MOYKE yXa, IUCTAbHOMN (paslaHru masiblia
PYKU WM BEpPXHEW TPETHU JaJOHHON MOBEPXHOCTU MPEATIIICYbS.

Memoo /Ivroke.

CrepmwibHBIM CKapU(PUKATOPOM WM TIJIOCKAM JIAHIIETOM TIPOKAJIBIBAIOT
HUKHUHM BaJlUK MOYKH yxa (TayOuHa npokosna 3,5-4 MM) U BKITIOYAIOT CEKYHIIOMED.
[IpenBaputenbHO MOYKY yXa corpeBatoT. BeicTymaromue kam i KpoBu Kaxbie 30 ¢
MIPOMOKAIOT (PUIIBTPOBATBHON OyMarol, He pUKacasich K paHke. B MmomeHT, korna
HOBBIE KaIUIM KPOBU HE OOPa3yIOTCS, BBIKIIOYAIOT CEKYHJIOMEpP U ONPEAEIISIOT
OOITY0 IITUTETHHOCTh KPOBOTEUYCHHSI, a TAK)KE OIEHUBAIOT pa3Mephl Karelb.

B HOopme Bpems kpoBoreueHus 1o Jlproky He mpebimaet 4 mun. Ero
YBEJIMYCHHE HAOTIOMAETCS TP BBIPAKCHHBIX TPOMOOIIMTOIICHUSIX WIIH/U TSHKEIBIX
HapyueHusX ux QyHkuu (TpomoOouuTonaTtusax). CiaeayeT NOMHUTH TaKXKe, YTO Y
60% OOJBHBIX C TOM MATOJOTHUEH TECT OKa3bIBACTCS OTPUIIATEIBHBIM.
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Memoo Ausu.

Heckobko 00j1ee 4YyBCTBUTEJbHBIM SIBJISIETCH TeCT AWMBH, KOrjaa
OLICHUBAIOT BpeMs KpPOBOTECYCHHS W3 HAAPE30B HAa KOXKe JAJAOHHOM
NMOBEPXHOCTH BepXHeH TpPeTH IMpealviedbss Ha (POHEe HCKYCCTBEHHOIO
NOBBINICHUS BEHO3HOI'0 JAaBJCHUA C NMOMOIIBI0 MAHKETHI VISl ONpeAe/eHHUs
A/l, B koTopoii moaaep:xuBaroT aasjenue 40 mm pr. cr. Ilo xony npeamieubs
NPUKIAABI BAKOT COOTBETCTBYKOINMH IIA0JOH M CKAJbIeJeM [eJalT ABa
Hajape3a Aau HOM 9 MM u rayounor 1 mm. 3acekawt Bpemsi. He kacasich
HA/IPe30B, OCTOPOXKHO IPOMAKHBAKT KpPOBb (PWIBTPOBAJIBbHOM OyMmaroii
Kaxabie 30 10 OCTAHOBKH KPOBOTeYeHHUs B 0o0eux paHkax. PaccuuTbiBalOT
cpeaHee BpeMs IO ABYM Hajape3aM. B Hopme BpeMsi KPOBOTEe4YeHHsI IO ABH He
NpeBbIIIAET 7 MUHYT.

2. Iloocuem konuuecmea mpomoouumos.
B HacTosilee BpeMsl HCNOJIL3YeTCA TPH METO/1a MOJACYETa TPOMOOLMTOB
B KPOBH:

* B kamepe I' opsieBa;

* B Ma3KaX KpOBH;

* ABTOMAaTHYECKHH METO/I.

Iloocuem ¢ xkamepe I'opsaeea. SIBasieTcsi caMbIM TOYHBIM, HO 1IOCTATOYHO
Tpynoemkum. Ilogcuer TpomOouuToB B 1 J1 MpPOBOAUTCH MO CTAHIAAPTHOI
MeTOJMKE C Y4eTOM pa3Be/ieHHsi KPOBH U 00beMa 00JIbIIOr0 KBaPaTa C4eTHOM
cetku I' o- psieBa ¢ npuMeHeHneM (pa30BO-KOHTPACTHOIO0 MHUKPOCKONA JJIs
JIy4l1ero KOHTPacTUPOBAHUS TPOMOOLMTOB.

Hccnenyemyw kpoBb pazpoasat B 200 pa3 pacTBOpOoM aMMOHHS OK
cajata WM PACTBOPOM, COAEP:KAIUM HATPufA XJopua, GypanuuidH H
AUCTWIJIMPOBAHHYIO BoAy. Pa3BeleHHYI0 KPOBb NepeMelIuBAOT U OCTABJISIIOT
Ha 30 MUHYT JJIA T€MOJIN3a IPUTPOUUTOB. 3aTeM 3anoaHAKT kKamepy I opsieBa
U MOJACYUTHIBAIOT TPOMOOIMTHI B 25 00JbIIKNX KBAJAPa TaXx.

Iloocuem ¢ ma3zkax Kpoeu. MeTol OCHOBAH Ha MOACYETE YHCJIA
TpoMOouuToB HA 1000 3pUTPOLUTOB ¢ MOC/IeAYIONIUM NepecyeToM Halyl KpoBH.
KpoBp cmemmBaoT ¢ pactBopom MmarHe3nu cyiabpara wanIATA. Maszku
FOTOBAIT HA MpPeJAMETHBIX CTEKJaX M OKPAlIMBAKWT UX noPomaHoBCcKOMYy-
I'mm3e. B kakaoM mojie 3peHHsi MHKPOCKONA MNOJACYHUTBHIBAT YHCJIO
3PUTPOLUMUTOB U TPOMOOIUTOB, MePeABUIas Ma30K J0 TeXIOp, MOKa He OyayT
npocuutanbl 1000 >3puTpounToB. 3HAA YHUCI0 IPUTPOUUTOB B 1 J1 KpOBH,
PACcCYUTHIBAKT KOJUYECTBO TPOMOOIUTOB B 3 TOMOOBbEMeE.

Aemomamuueckuit memoo. JlaHHBIII MeTOd C MCHOJb30BAaHHEM
COBPEMEHHBIX AHAJM3aTOPOB 3HAYMTEJNbHO O00Jier4aer #W  yYCKOpHeT
HCCJIeJ0OBaHUEe, B CBSI3M C 4YeM HAXOAMT Bce OoJblllee pacnpocTpaHeHHe
BKJIMHUYECKON MPaKTHKE.

3. Ouenka azpezauuu mpomooyumoe.

OnpenesieHne arperaiMOHHOM CHOCOOHOCTH TPOMOOUMTOB MOKHO
BBINOJHUTH C MTOMOUIBIO CJIeAYIOIIUX METO0B:
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TapHBIX arperatoB, 0Opa3yOUIUXCs MPU CMEIIMBAHUU TPOMOOLIUTAPHOM IJIa3MBbl C
Pa3IMYHBIMU, Yallle €CTECTBEHHBIMU,CTUMYJISITOPAMU arperaium:

*6¢ npodupKe - MAKPOCKOITMYECKUN CIIOCO0;

*HA NPeOMEenHOM CmeKiie - MUKPOCKOITMYECKHUI Coco0.

B kauecTBe CTHUMYJSTOpPOB arperamuy HCMoNb3ylOT pacTBopbl AJ[D,
TpOMOMHA, aJpeHajJuHa, KoJUlareHa, pHUCTOMULMHA. Peructpupyror Bpems
o0pa3oBaHUs KPYIHBIX arperaroB TPOMOOIIMTOB, KOTOpPOE B HOpPME OOBIYHO HE
npessimaer 10-60 c.

Konuuecmeennaa gpomomempusn - 370 peructpaiys rnpoiecca arperaiuu ¢
NOMOIIBIO arperoMeTpoB (Haubosiee MmoaHas OlLlEHKa arperalioHHON clocOOHOCTH
TpoMOoOIMTOB). MeTroa 3akitoyaeTcsi B TpadUyecKod perucTpanud HU3MEHEHMS
ONTUYECKON IJIOTHOCTH TPOMOOUMTApPHOW IJIa3Mbl MpU TMEPEMEUIMBAHUU €€ CO
CTUMYJIITOPaMHM arperaiuu.

OO6pa3zoBaHue TPOMOOLIMTAPHBIX arperaToB BEJET K YBEIUUYEHUIO CBETOIMPO-
nycKarouei cnocoOHOCTH TPOMOOIIUTAPHOM I1a3MBbl.

Ilonyuennvie npu smom azpecamocpammvl AHATUUPYIOM NO HE CKOJbKUM
KOJIUYECMBEHHbIM NAPaAMEempam.

1. BpeMenu Havaa arperanuu mociie J00aBJICHUS COOTBETCTBYIOIICTO
CTUMYJISATOPA.

2. AMILIUTY/Ie arperaTorpaMMbI Ha2-i u 6-1f MUHYTaX
HCCIIEOBAHUS.

3. OO6meit mIomanu arperaTorpaMmal.

B 3asucumocmu om ucnonv3yemoeo cmumyasamopa u e2o 003l azpe2amo-
2PaAMMa MOdACem uUMems PAa3IuyHyI0 Gopmy.

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

* mpu g00aBleHMH K TpoMOOIUTapHOH IUIasMe Manbix 103 AJ[D -
JIBYXBOJIHOBYIO arperarorpammy.

OtcyTcTBHE Ha arperarorpammax, MOJIy4YEHHBIX MPU UCIIOJIb30BaHUU B Ka-
YeCTBE CTUMYJIITOpA MaJibix 103 AJ[D, BTOpOI BOJIHBI arperaiii CBUAETEIbCTBYET
00 YMEHBIIEHUH B TPOMOOIIMTAX TPAHYJ, COAEPKAIMX OUOIOTHYECKH AaKTHBHBIC
BelllecTBAa (HEAOCTATOYHOCTh IyJa XpPAaHEHWs), WIHM O HapYyIICHUU pPEaKIHH
BBICBOOOXICHHS ITHX BEIIECTB U3 TPOMOOIIUTOB.

MeToabl HCCIeA0BAHUSA KOATJIALMOHHOT0 reMocTa3a.

B ocHoBe OonbIIMHCTBA 1a00OPATOPHBIX TECTOB OLEHKHU TUIA3MEHHOT'O 3BEHa
reMOCTa3a JISKUT KAOMUH206bLI MEMO0.

[IpuHUMI BCeX KIOTHUHTOBBIX TECTOB OCHOBAaH Ha OMNPEACIICHUU BPEMEHHU
obOpazoBanus ¢uOpuHOBOoro cryctka (Clot - crycrok) mocme moOaBieHUS B
UCCIIEyEMYIO TIJ1a3My MOHOB KaJIbIIMSI M aKTUBATOpPa TOTOA3TaIa KOaryiasuOHHOIO
reMOoCTa3a KOTOPbIN HAC UHTEpECYyeT.

MeToabl OLEHKH KOATYJIAMHOHHOT0 remoctazaAYTB (akTuBupoBaHHoe
YacTUYHOE TPOMOOILUIACTHHOBOE BpeMH).
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AYTB ncnonp3yercs Kak CKpUHUHTOBBIM TECT TSI OLEHKH BHYTPEHHETO
Iy TH AKTUBALMH KOATYJISLMOHHOIO '€éMOCTa3a, CKPUHUHTOBOM
JUArHOCTUKH BOJIYAHOYHOTO AHTUKOATYJISTHTA U MOHMUTOPHHIA 33 AHTUKOATYJISIHT-
HBIM JCUCTBUEM T'€NIapHUHA.

Meton ocHOBaH Ha U3MEPEHUHU BPEMEHH CBEPThIBaHMS OeCcTpoMOOIUTapHOU
IJ1a3MBbl IIpU 100aBJIEHNU B HEE ONTUMAJIBHOIO KOJIMYECTBA
KaJIbLMS XJIOpUAA WK Ka0JIMHA, YTO 00ECeYNBAET CTAHIapTU3ALINI0 KOHTAaKTHON
akTUBU3aIuu (HaxkTopoB cBepThiBaHUs. Pearent miist AUTB conepXuT KOHTaKTHBIN
aKTUBATOP (CycreH3us KaoinHa) u Gpocdonunuasl (keda- JIUH). Konrakt
ia3Mbl € YaCTULAMHU KAOJIMHA CTUMYJUPYET
npoaykuuto aktuBHoro (axropa XII (XIla), mpenocrtaBisii MOBEPXHOCTb IS
(YHKIMOHUPOBAHUS BHICOKOMOJIEKYJISIPHOTO KHHUHOTEHA,KAJUTMKpEenHa U (akTopa
XlIa. ®ochonunuabl HEOOXOAUMBI A1 00pa30BaHUS KOMIUIEKCOB C AKTUBHBIM
¢dakropom X (Xa) 1 MpOTPOMOUHOM.

[locne onpenenéHHOro BpeMeHU MHKYOAIlMK B PEaKIIMOHHYIO CMeCh J100aB-
JseTCs XJIOpUA Kanbuusa. TeM caMbIM UMUTUPYETCS 3allyCK CBEPTBHIBAHUS IO BHYT-
pPEHHEMY MYTHU U BBIABISETCS BO3MOXKHBIA JePUIHUT (aKkTOpOB, y4acTBYIOIIMX B
HeM, MO0 HaIMYue UHTHOUTOPOB CBEPTHIBAHMUS.

Vkopouenue A YTB vHorna onpenenserca y 00JdbHbIX cTpoMOodunueir. 1o
MOJKET OBITh CBSI3aHO C PE3UCTEHTHOCTHIO (hakTopay K akTuBHOMY Mpoteuny C,

MOBBIIICHHBIM ypoBHeM ¢aktopa VIII wimaktuBupoBaHHBIX (PaKTOPOB
cBepThiBanus. OHako yaine BceroykopoueHrne AUTB o0bsicHsieTcss HapylIeHUsIMU
paboThI C KPOBBIO HAIIPEAHATIUTUYECKOM FTAIle.

Yonunenue AYTB npoucxooum npu:

* BPOXJEHHOM WM ipruodpereHHoM aedunute dakropos I, V, VIII, IX, X,
X1, XII, mpexammukpenHa, cHwkeHHM akTuBHOocTH (-VIII Ha ¢done Oose3nu
Bunne6panna;

*JICUCHUU TETapUHOM, TUPYJUHOM WM allPOTUHUHOM (MHTUOUTOpP KOHTAKT-
HOM (ha3bl KOATYJISIINHN ),

*TIpuCyTCTBUU B KpoBHU [1/]D, BOTUaHOUYHOrO aHTUKOATyJISIHTA;

*HApyIICHUH (PYHKINU NICYCHH,

 koarynonatuu norpeodnenus (IBC-cunapom);

* TspKesol quchudpuHOreHeMuu uin ahpuOPUHOTCHEMUH.

IIporpomounoBoe Bpems (II'TB).

[TpoTpomMOHUHOBOE BpeMs - IMPOKO HCTIOIB3YEMbIi CKPUHUHTOBBIA TECT IS
OIICHKW BHEITHETO MyTH aKTHUBAIMH KOATyJSIITUOHHOTO remocrtasa. [ITB o0braro
MCIIOJIB3YETCs IS onpeienieHrsi akTHBHOCTH pakropa VIl u koHTpo:s 3a euenneM
HETMPSMbIMU aHTUKOATyJITHTaAMHU.

I[ITB npencrapnser coO0l KOAryJaslIUOHHBIN TECT, B KOTOPOM OMNPEIEIISIOT
BpeMsl CBEPTHIBAHUS ILJIa3Mbl MALIMEHTA TIOCJE JOOAaBICHUS K HEMl CMECH TKaHEBOTO
TPOMOOIIACTUHA U MOHOB KaJblLIMsI, YTO MPUBOAUT K 3a IMYCKY CBEPTHIBAHUS IO
BHEIIHEMY MTYyTH.
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HITB yonuusemcs npu: nedunute daktopoB VII, X, V, nporpombuna u
¢ubpuHOTEHa, B TOM YHCJIEC TPU TSDKEIBIX 3a00JIEBaHUSAX MEUYCHHU, HATMYNUA ayTO-
AHTHUTEI IPOTUB (AaKTOPOB CBEPTHIBAHUA.

Cywecmeyem HecKkobko cnocobom evipaxcerus 11TB:

«Ilpompomounoestit unoexc (IITH) = 11BcrannaptHoit minasmel/ [1Bmarm-
enra (0,8-1,2). VBennueHue CBUACTEICTBYET O TUIICPKOATYJISIIMH, @ YMCHBIIICHUE O
TUIOKOATyJIALHH.

«IIpompomounoeoe omnouwienue (I10 uau PR) = T1Bnaunenta
/TIBctranpaptHoit mia3mel (0,94-1,1).

*Meostcoynapoonoe nopmanuzoeannoe omuowenue (MHO unu
INR), koTOpOE€ pacCUMTHIBACTCS CICAYIONIUM 00pa3oM:

MHO = [moM"1

MUY (ISI) - MexxayHapoAHBIH MHAEKC YyBCTBUTEIBHOCTH, COOTHOCSUIUMN
aKTUBHOCTh TKAaHEBOTO (paKTOpa M3 KUBOTHBIX HCTOYHHUKOB CO CTaHIAPTOM
TKaHeBoro (akropa y uenoBeka (pexkomenayemoe BO3 3nauenne MUY 1o 1,2).

Tpomounosoe Bpems (TB).

MeTon  3aKi0YaeTCs B OMPEICICHUN BPEMEHU CBEPTHIBAHHMSI
TUTa3Mbl pU J00aBJICHUU B HEE PacTBOpa CTaHAAPTHOT'O TPOMOHMHA, KOTOPBIHO0-
Ja7aeT CIIOCOOHOCThIO HHIYIIMPOBATh NpeBpaiieHrnedudpuHoresa B GudpuH 6e3
y4acTus Ipyrux pakTopoB CBEPTHIBAHUSKPOBHU.

Omnpenenenre TPOMOMHOBOTO BPEMEHU MO3BOJISIET OLEHUTh KOHEUHBIN ATarn
KOaryJsiMuoHHOro  remocrtaza  (pubpunooOpazoBanue). TB  3aBucutr ot
KOHIIEHTpaluu (puOprUHOTreHa, ero CBOMCTB M HAJIU4Ms B KPOBU MHTHOUTOPOB
TpoMmbuHa (remapun, antuTpoMOuH I11).Onpenenenue TB ucnonp3yoT B Hemsix
BBISIBJICHUS TUCPUOPUHOTCHEMHI 1 OLIEHKH aHTUKOATyJITHTHON aKTUBHOCTH KPOBH.

[Tposnonruposannoe TB HabmomaeTCs Mpu 3HAYUTEITPHOM CHHYKEHHUH YPOBHS
¢bubpunorena kposu (menee 0,5 T/J1), HATHYUHU TTPOTYKTOB
nerpaganuu  ¢GuOpuHAa, B TOM YHCJIE npu JIBC-cunapome,
TPOMOOJIUTUYECKON Tepanuu WK MPUCYTCTBUH B KPOBU aHOMAIILHBIX (hOpM
¢ubpuHOTeHa (MPU BPOKICHHON IMaTOJIOTUU U BCIEACTBUE3a00ICBaHUH MTEUCHH ).

[IpucyTcTBHE aHTUKOATYISHTOB MPSIMOTO JEHCTBUS, B YACTHOCTH TeTapuHa,
TaKk)KE€ BBI3BIBACT Y/UIMHEHHE TPOMOMHOBOTO BpEMEHU(KOMIUIEKC Tena- pHH-
AHTUTPOMOWH HEUTpanu3yeT A00aBICHHBIMTPOMOWH). AHTHKOATYJISIHTHI HeE-
MPSIMOTO JICHCTBUSL HE BIMSIOT HAPE3YyJIbTaThl TeCTa. Y IJTUHEHUE TPOMOWHOBOTO
BPEMEHHU, TIOMHUMO 3TOTO,MOKET OBITh CBSI3aHO C MPHUCYTCTBUEM AyTOAHTUTEN K
TPOMOMHY WIMHAIMYHAEM B IUIa3Me MapanpOTEHHOB, KOTOPHIE MPEMATCTBYIOTIIO-
TUMEpHU3ali MOHOMEPOB (hrbpuHa.

Yonunenue mpomounosozo epemeru Habarooaemcs npu.

* runodudbpunorenemun (Menee 0,5 r/m);

* nucuOprHOreHeMuu (HacjieICTBEHHbIE, TPUOOPETCHHBIE);
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* MOBBILIEHHOM CO/IeP:KAaHUM B KPOBH MPOAYKTOB Jerpaaanuu puépuna
(ABC-cunapom; puOPHHOJIUTHYECKAS TEpanus);

*IPUCYTCTBUH B KPOBH AHTUKOAT'YJISHTOB NPsSIMOr 0
AelcTBUs(renapuHa, THPYAUHA, CHHTeTHYECKMX AHTUTPOMOMHOB);

* mapanpoTeuHeMHH.

Vkopouenue mpombunogozo epemenu modicem npousoumu npu.

*[IOBBILLICHHOM pucKe TPpOM0000pa3oBaHus (I-s craaus
JABC-cunapoma);

* 3HAYUTEJbHOM MOBBIIICHUH KOHIEHTPAUMHU (PMOPUHOTEHA B KPOBH.

DudpUHOreH.

DOuOpHUHOreH npeacTaB/seT co000i 0eJI0OK, CHHTe3UPYIOIIUICS BIIeYeHH 1
SIBJISIIOIIMICA TpeAmIecTBeHHUKOM (uoOpuna. OnpenesieHHEKOHIEHTPALMHU
¢puOpuHoreHa B mIa3Me KpPOBH SBJISeTCS OJAUH M3PYTHHHBIX TeCTOB
K0AaryJorpamMmmai.

MeTtoabl onpeae/ieHU.

Onpenenenune no Knayccy.

Onpenesienue ¢pudpunorena no Kaayccy CUUTAETCH
Hau0oJIeealecKBATHBIM TECTOM, BBINOJHACTCA Ha Koaryjaomerpax. OHo
OCHOBAHO Ha OmNpeJeJeHUM BpeMeHHM O00pa3oBaHUsl CryCTKa INpH
100aBJEHMUBBICOKOH KOHUIEHTPaUuH TpoMOMHA K pasbaBjeHnoir B 10-20
pasmiazme. Ilpm »3ToM Jorapudpm BpeMeHH O00pa3oBaHHMsI CryCTKa
NPSIMONPONOPIUOHAJIEH Jorapugmy KoHueHrpanuu ¢uopunorena. Eciam-
BpeMsi CBEePTbHIBAHMSA OYeHb KOPOTKOe (<5 ¢), TO TeCcT MNPOBOAUTCH
CHCIOJIBb30BAHHU- €M pa3BelleHHON mia3Mbl. I enapuH He OKa3bIBaeTBJIUSTHUS
HA pe3yJbTaThl ONpeIeICHUs.

I' paBumeTpuYeCKHUA METO.

IlpyHUMD JAaHHOTO MeTOAAa 3aKJKYAeTCd B BbICYIIMBAHMH H
B3BENIMBAHUM CTyCTKA, KOTOPbIH o0pa3yercs npu aod0aBjeHnu K miasme 0,2
MJICTAHIAPTHOI0 PAaCTBOPA TPOMOUHA.

TypOuaumeTpudeckuii MeTo.

IIpu 3TOM ompenesieHue (uOPMHOreHa OCYIIECTBJISIETCS NMOU3MEHEHHIO
MYTHOCTH IUIa3Mbl € MCHOOJb30BaHMeM OarpokcomMOuHa.MeTon HMUPOKO
HCNOJIb3yeTCsl IPH ABTOMATHYECKUX BapUaHTaxonpeaeaennst GuoOpuHoreHa.

NMmyHoXMMHU4YecKre METOAbI.

MeTtoabl U3 JaHHOW IPyNnbl OCHOBAHBI HA TYPOMIUMETPUYECKOMHUJIH

Hee- JIOMETPHYECKOM cnocode perucTpamnum,
HCMOJIb30BAHUMTIOTHKIOHAJIbHBIX aHTHTEJ n aJlaNTHPOBAHBI K
AMMYHOXHMHYeCKHMaHanu3aTopam. Kak  mpaBmio, I KaXkA0ro

HMMYHOXHMHMYECKOI0 AaHAJIU3ATOPA NPUMEHsIeTCH creupuyecKuii TecTHadop
Ha¢uOpuHored. HemocraTkoM JaHHBIX METOHOB SIBJSIETCH TO, YTO OHU He-
au(ppepeHUUPYIOT HATUBHBIN (PUOPUHOTEH M NMPOAYKTHI erogerpajauuu. 1o
0CO0CHHO Ba)KHO IPH BeleHNH 00JIbHBIX, KOTOPBIMIIPOBOAUTCH
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®ubpuHOreH - octpodaszHbiii 6e10k. Ero KoHIEHTpausyBeInUUBacTCs Mpu
TSDKENBIX OaKTepuadbHbIX HHQEKIUSAX, TpaBMax uUTpomOo3ax. K 3HaunTenbHOMY
pocTy ypoBHSI (puOpUHOreHa MPUBOAT3a00IeBaHus MOYEK (MUenoHedpUT, riIomMe-
pyJIoHEPPUT, TEMOIUTUKOYPEMUYECKUN CUHAPOM), KOJIAr€HO3bl (PEBMATOUIHBIM
apTPUT,y3€JIKOBBIN TEpUAPTEPUUT), HOUYHAS MAPOKCHU3MaTbHASATEMOIJIOOUHYPHS,
HOBOOOpaszoBaHus (pak Jerkux). [lpu arepockiepo3eHal0gaeTCss yCTOMUYUBOE
yBenudeHue (puOpuHOreHa, TPYIHOKOPPUTUPYEMOE JIEKapCTBEHHBIMU Tperaparta-
MU. Puck pazBUTHSICEPACYHO-COCYAUCTHIX 3a00JICBAaHUNA MPU ITOM TOBBIIIACT-
CSAMPONOPIIMOHAIBHO POCTY €ro ypoBHs. [loBbilieHHe KOHIEHTpanuupuoOpuHore-
Ha B IUIa3Me€ KPOBU OOJBHBIX CEpJIEYHO-COCYIHUCTHIMU3A00ICBAaHUSIMU MpEAILIe-
CTBYET pa3BUTUIO MH(pAPKTa MUOKApJa UMHCYJIbTa. Koppemsiius Mexay ypoBHEM
JaHHOTO OeJKa U pa3BUTHEM ITUX OCJIOKHEHHH 0COOCHHO YETKO MPOCIEKUBACTCS Y
NaIlMeHTOBMOJIONOTO Bo3pacTta. OmpeneneHue ypoBHS (PUOpPUHOTEHA SIBIISCT-
CSOHUM W3 HanbOJiee YYBCTBUTEJILHBIX TECTOB JJIsI BBISBICHUSIOCCCUMITOMHBIX
CTaJui MOpakeHus nepudepuyecKux cocy10B.

HuchubpuHoreHemMusi npeacTaBisieT coO00H OTHOCHUTENBHO YacTO BCTpeda-
IOIIEeeCs] COCTOSIHUE, MTPUYEM OHO MOXKET OMPEACISIThCIHECKOJIBKUMH MYTaIlUSIMHU,
OJIHM M3 KOTOPBIX HE COMPOBOXKIAIOTCS, aIPYyTUE COMPSIKEHBI C KPOBOTCUCHUSIMHU.

CHmxeHne KoHUeHTpalu GuoprHOreHa B IiazMe HaOIroaaeTcs
npHu:

* BPOXJIEHHOM AehUIINTE;

* TEYECHOYHO-KJIETOYHON HEIOCTATOYHOCTH;

JABC-cunapome;
* OCTpBIX (PUOPUHOIUTUYECKUX COCTOSHUSX;
*IIOpaKEHUSIX KOCTHOT'O MO3ra (JIEWKO3, OMyX0JIEBbIE METACTAa3bl).

Pegpepenmmnvie 3nauenus.
/1.

OmnpeneneHue BbICOKOMOJIEKYJ/ISIPHBIX IPOU3BOAHBIX (UOpUHOreHa.

Hau6omnee BaXKHBIMU B TPAKTUYECKOM OTHOIIEHUU BHICOKOMOJIEKYIISIPHBIMU
MPOU3BOIHBIMU (PUOPUHOTEHA SBIISIOTCS:

1)  Pacmeopumote pubpun-monomepusie komniexcot (POMK).

OHu npexacTaBisieT coOOM BBICOKOMOJIEKYJISIPHBIE PACTBOPHUMBIE KOMILICK-
ceipuOprUH-MOHOMEpa C PUOPUHOTEHOM U C MPOJYKTaMU paciierieHus: GuopuHo-
reHa/¢pubpuna. B nopme POMK He oOGnapyxuBatorcs. VX mosiBieHuEB 1iazme
CBUJICTEIICTBYET O HAPYIICHUU MPOIlecca HOPMAIBHON moaumepu3anuu GuopuH -
MOHOMEPOB.

2)  IIpooykmut oOecpadauuu ¢uopunozena (IJ]®). BemectBa, B HE
OONBIIMX KOJMMYECTBaX OOpa3yromuecs U B HOPME B PE3yNbTaTe€ PACHICTUICHUS
¢ubpuHa.

OnpenesieHne pacTBOPUMBIX  (PUOPUH-MOHOMEPHBIX  KOMILIEKCOB
(PO®MK).

s BersaBiaeHuss POMK B KJIMHHMKE Yallle UCIOJIb3YIOTCS TaK Ha3bIBAEMBbIEC
napakoazynayuontsle mecmol. OHU OCHOBaHbI HAa (heHOMEHE HE(hEPMEHTATUBHOTO
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ceeproiBanuss POMK npu nodaBiaeHum K miasMe, B KOTOPOHl COAEPKATCH
P®MK, 50% pacrBopa 3tanosna wiu 1% pacreopanporamuHa cyiabdara.

Ilpoba ¢ 50% pacmeopom 3manona siBjAsieTc 0o0Jiee YYBCTBHTEJIbHOM.
BunpoOupky naouparor 0,15 ma 50% »3ranosa u 0,5 ma minasmbl. Eé
BCTPAAXUBAKT M MOMEIIAKT B IUTATUB NMPH KOMHATHOI Temnepartype. IIpoda
PACHEHMBACTCH KaK IMOJ0KHTelbHasA, ecju 4vepe3 1-10 muHB npoOupke
o0pasyercs reJib.

Ilpooa ¢ npomamuna cynvgpamom NO3BOJAECT BHIABUTH HE TOJIbKOIOJINME-
pu3auniw (pUOpPUH-MOHOMEPOB, BbIicBOOOKAaAOMUXCHA u3 POMKHo un
O0HAPYKHUTH OCaK/IeHHue PaHHUX NMPOAYKTOB paciuenieHus
¢pudpunorena/pudpuna. Ilepen HAYaJI0M HCCJIeI0BAHUS
NpeABAPUTEIBHOIOTOBAT 5 pa3Benenuii 1% pacrBopa nmporamuHa cyiabdara
(B 5, 10, 20,40 u 80 pa3). B kaxmoe u3 NPUTOTOBJIEHHBLIX pa3BeleHHUU
no0aBas0T0,2 Ma mia3mel. [Ipodupku octaBasgoT HA 30 MUH IPU KOMHATHOH
Temneparype. OueHka pe3yJbTAaTOB NPOBOAUTCH TAK ’Ke, KAK M B INpode
CITaHOJIOM. B HOpMe oTpUIIaTeNbHBIN Pe3yJbTAT O0HAPYKUBAKT BO BCeXpas-
BeJeHUSAIX mporamMuHa cyjab(para. Ecam xorss Obl B OJHOM M3 pa3BeleHHMH
o0pa3yeTcs rejib, pe3yibTaT OLEHUBACTCH KAK MOJI0KUTEeIbHbIM.

HHonoxureabHasi mpoda ¢ ITAHOIOM, a TAaKKe MOJ0KUTEIbHbBIN
pe3yJabTat NPOTAMHMHCYIb(ATHOMI npoobI B MepBbIX ABYX
pa3BeeHUuAXCBUAETEJIbCTBYEeT 0 Hajquunu B miaazmMe POMK. Ob6pasoBanue
rejii BOBCeX pa3Be/lecHHAX NMPOTaMHUHA cyjdbdara 0oJiblIe XapaKTepHO s
MOBBINICHNUS YPOBHA PAHHHX MPOAYKTOB pacuienJieHust
¢pudpunorena/pudpuna.

IMono:xkuTeqbHBIE pe3yabTaThl 00enx mnpod BcTpeuarwtcesa npu ABC-
CHHJpPOME, a TaK:Ke MACCMBHBIX TpoM003axX HM  TPOMOOIMOOIHSAX,
CONMPOBOKIAIIUXCHA aKTUBALMel cucTeMbl GUOpUHOJIU3A.

Omnpenesienne npoaykToB aerpaganun puopuna (IAD)
D-numepsl.

D-aumepsbl - 310 cnenupuyeckue NPOAYKTHI Aerpaganum ¢(uOpUHA,
o0pa3ymouuecs B Mpouecce JU3MCA CryCTKA KPOBH O/ BJIUSIHUEM IJIA3MUHA U
HEKOTOpbIX Hecnenupuueckux pudépuHoanTukoB.Konuenrpauus D-gumeposn
B CbIBOPOTKEe MPONMOPHHOHAJIBLHA AKTHBHOCTH (MOPHHOJM3Aa M KOJHYECTBY
JusupyemMoro ¢GpuopuHa. ITOT TeCT NMO3BOJSIETCYAUTH 00 HHTEHCHBHOCTH
NnpoueccoB 00pPa30BaHNs M Pa3pylIcHUA(PUOPUHOBBIX CTYCTKOB.

Onpenesenue D-auMepoB MokeT NPOBOAMTHCH HMMYHO(EPMEHTHBIM
METOA0M C HCI0Jb30BaHHMEM MOHOKJIOHAJBHBIX aHTHTE], UMMYHOAU D y3um,
METOA0M TYPOHIAUMETPHUH, 2 TAKKE JIATEKC-arrJIIOTHHALMH.

llogviuenue ypogusa D-Oumepoé B KPOBHM HAOJIONaeTCsl NMPH BEHO3HBIX
TpOMOO3axX, aTepoTrpoMO03e, TPOMOOIMOOIMM JierouHod aprepuu, JIBC-
CHH/pOMe,
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TEMA: OBMEH BEIIECTB U OHEPI'MU. OBLIME IIYTU KATABOJIM3MA.
I'IMKOJINAS.

OcHOBHBIE BONIPOCHI TEMBI.

1)  B3aumocBs3b 0OMEHa BEIECTB U SHEPTHU

2)  IlonsTHE O TKAHEBOM JIBIXaHUHU

3) IToHATHE 0 MUTOXOHIPHUAIBHOM LIENIU NIEPEHOCA IIEKTPOHOB

4) ConpsixkeHrne TKaHEBOTrO AbIXaHus U cuHTe3a AT

5) JIpIXaTenbHbIi KOHTPOJIb

6)  Pa3oOmienue npixanus u cuare3a ATO

7)  TepmoperynstopHas QYHKIUS JbIXaHHS

8)  WHruburtopsl ApIXaHUS

9)  Karabonu3m riroko3sl (aHA3pOOHOE M a9POOHOE OKUCIICHUE TITIOKO3bI).
buonornueckoe 3Haue€HNUE TIMKOJIM3a

10) Ces3b rukonusa u [{TK. DHepreTnueckuii BBIXO/] JaHHBIX HPOIIECCOB

AKTYaJIbHOCTH T€MBbl.

buosnepreTnka — pasznen OMOXMMHH, U3YyYarONU OMOXMMHUYECKHE MeXa-
HU3MBI, MPUBOJAIINE K TEHEpAIMU PA3IUYHBIX (OpM OHOJOTHUYECKON IHEPTUH,
IPOLIECCHI MPEBPAILECHUS U 3allaCaHusl SHEPTUU B )KUBbIX cucTeMax. K Hacrosiemy
BpeMeHU cHOPMYIMPOBAHBI TPU OCHOBHBIX 3aKOHA OMOIHEPTETUKHU

1. XKupast kneTka u3z0eraer NpsMoro MCHOIb30BAHUS SHEPTUU BHEITHUX
PECYPCOB IS COBEpIICHUS MoJIe3HON paboThl. OHA cHayaa MpeBpallaeT ux B OJIHY
U3 TpeX KOHBEPTUPYEMBIX (OPM IHEPTUU («IHEPTETHUECKUX BATIOT»).

2. JIrobas xuBasi KJIETKa BCEr/la pacrojaraeT Kak MUHUMYM JABYMS
«IHEPreTUYECKMMH BaJIFOTaMMW»: OJHa - BojopacTBopumasi (ATD) u BrOpas - cBd-
3aHHas ¢ MeMOpaHoi (MpoToHHBIN uir Na+ - rpagueHT MEMOPaHHOTO MOTCHITHAIIA).

3. «OHEPreTUYecKne BaIIOTH» KIETKM MOTYT MpEeBpallaThcsl OJHA B
npyryto.IlosTomy monydeHus: XoTs Obl OHOM M3 HUX 32 CYET BHEIIHUX PECYPCOB
JOCTAaTOYHO AJISl OJJIEPAKAHUS )KU3HEEATEIIbHOCTH KIIETKHU.

Kaxxnmoe opranmdeckoe coeawHeHHE OO0JaJaeT OMNPECICHHBIM 3alacoM
BHyTpeHHei sHepruu (U). YacTb 3T0# BHYTPEHHEH YHEPTHH MOJICKYJIBI MOXKET OBITh
WCIIOJIb30BaHAa JJIi COBEPIICHHUS IOJIE3HOW pabOThl. DTy SHEPIHI0 HA3bIBAIOT
cBoOoHOM sHeprueit (G) monekynbl. VICTOYHUKM SHEPTUU AJisi OpraHu3Ma - 9TO
XUMHUYECKHE PEAKLIHUHU, B KOTOPBIX MOJIEKYJIbI, COJIEpXkallue aTOMbl YIJIEpoJa B
BOCCTAHOBIICHHOM COCTOSIHUM, MOJIBEPratoTcs OKUCIeHuto. [Ipu 3ToM crieriuaibHbIe
JbIXarenbHble epeHocuruku (Monekyiasl HAJI+ u @AJl) npucoeauHa0T TPOTOHBI U
ANEKTPOHBI (BOCCTAHABIMBAIOTCSI) W B TAaKOM BHUJE TPAHCHOPTUPYIOT aTOMBI
BOJIOPOJIA B JIBIXaTEIbHOM LEMH.

DOHJIEPrOHUYECKHE PEAKIMU - 3TO XMMUUYECKUE PEaKUUU, TPeOYIoIIue Mnpu-
TOKA SHEPruu i1 UX OCYHIECTBICHHS. B 3TUX peakiusix U3MEeHEHUuEe CBOOOIHOMU
snepruu AG nonoxutenbHas BenuuuHa (AG > 0).
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JK3eproHuYecKre peaKkuuu

I3TO0 PpeaKlMH, B KOTOPLIX JHEPIrus

BblAC/IsIeTCsl, T.e. OHM HAYT C BblIAeJEHHMEM JHepruv. B Takux peakumusix
U3MeHeHHe cB00oaHOI YHeprun AG- orpuuarenbHas BeanunHa (AG <0).

BHyTpHK/IETOUHbIE XUMHYECKHE
BHJIE:

Pe€aKIINU MOT'YT ObITh NnpeacTaBJCHbI B

1. kaTabonuyeckux (IK3eProHNYECKUX) PeaKMii;
2. aHa0oIMYeCKUX (IHAEPrOHMYECKHUX) PeaKIIHii.

3.

JHAepronunyeckue peakunu AG
MOJ0KUTEJIbHOE

JIK3eprounyeckmne peakuuu AG
OTpHLATEJIbHOE

1. Peakuusi npoTrekaer TOJbKO MPH
NMOCTYIJICHUH CBOOOTHOM JHEPIrUM.

1. Peakuusi nporexkaet
CaMOIIPOU3BO/IbHO HCONPOBOKIACTCH
yMeHbIIIEHHEM CBOOOIHONWIHEPIvH.

2. Ecam aoOcoarorHoe 3Hauenue AG
BEJIMKO, TO CHCTEeMa YCTOMYMBa |
peakius He OCYIeCTBISIETCS.

2. Ecau aocoroTHoe 3HaueHue AG Be-
JIUKO, TO PeaKIus WieT NPaKTHYeCKH
10 KOHIIA (HeoOpaTumas).

4. 10 BCeraa 3JHEPreTHYECKH CO-
Nps’KeHHbIe peakunu, T.K. UM He00Xo-

3. DTo J3HeproAamouIue peaKuu, OHU
CIAYKAT MCTOYHHUKAMM JHEPruM A

MM IPUTOK YHEPIrHH OT IK3eproHuye-
CKHUX peakuuu.

4. AHa0oInYecKHe peaKkium.

APYrUX peakuui Ui Npoueccos.

4. Katadoan4iecKkue peakuum.

IIpumep conpsiKeHHbIX peakuuii: Peakuus
IJIOKO03bl  CBOOOAHBIM (ochaToM ¢ oOpa3oBaHuEM
SIBJIAETCH JHACPro HUYECKOIi:

1. I'moko3a + H3PO4 * I'moko30-6-¢pocpar + H20 (AG = + 13,8
k/2x/Moab).

CaMoOnpou3BOJILHO TaKasi peaklus OCYIIeCTBUThCHA He MoxeT. Ee
TedeHue TpedyeT NPUTOKA IHepruu. /i nporekaHusi ITOM peakunu B CTOPOHY
o0pa3oBa HHUSl TJIIOKO030-6-pochaT He0OX0AUMO ee compsizKeHHe ¢ JAPYrou
peakumeil, B KOTO poil JHeprus BbllejJsieTcsl B 3aBeIoOMO 00JIbIIeM KOJINYecTBe,
yeMm Tpedyercs A5 pochopuiupoBaHus riawKko3bl. Takoii peakuueii siBjsieTcA
peakuus ruapoauza ATO.

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

IIpu conpsixenun mnpoueccoB (1) m (2) B peakuum, KaTtajJau3upyemou
reKco- KHHa30H, QochopuiMpoBaHHe TJIOKO3bI JIETKO IPOTeKaeT B
(usnonornyecKkux ycJI0BUSAX; PABHOBECHE PeaKIMU CUJIBHO CIBUHYTO BIIPABO H
OHA NMPAKTUYECKH HeoOpaTUma:

3. T'mwoko3a + AT® * I'moko30-6-pochar + AP (AG =+ 13,8 +-30,5
= -16,7 k’/M01b)

B xuBBIX cHCTeMaX B OTHOIICHMH HANPABJEHUSA OMOJIOIHYECKUX
NMPOLECCOB JAeHCTBYET NMPUHIMIL: JHACPrOHMYECKHE PeAKUUH MPOXOIAT 32 CUYeT
JHEPIruM 0CBO 00XKAAIOIIEHCH B IK3ePrOHUYECKUX PeaKIusiX.

dochopunupoBanust
rJ110K030-6-(pocharta
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Anabonuueckue (OMOCHMHTETHUYECKHE) IPOLECCHl, TPEOYIOIIUE MPUTOKA
SHEPruu, NPOTEKAIOT 3a CYET SHEPruM KaTabOJMYECKUX IMPOIECCOB (IIPOLIECCOB
pacrajia MOJIeKy).

Makpospruueckue coeuHeHHsI.

Makposprudueckue COCIUHEHUSI - COCIUHEHUS, COAepKalllie MaKpOdIpruye
CKYIO CBSI3b, NIPH THAPOJIM3E KOTOPOH OCBOOOXKIaercs 3Heprusi Oosbiie yem 30
KJI>K/MOJIb.

K KJIeTouHBIM MaKpO3IPrUYeCKUM COCAMHEHUSIM OTHOCAT (ocdoeHonnu
pyBat, 1,3-nudocdornuuepar, KoTopble 00pa3yloTcs B INIHMKOJIU3E (B Ipolecce
pacrajia TioKo3bl 10 nupyBarta). K HuM oTHOCST Takxke CyKIUHUI~CoA (oOpazy
€TCsl B LIMKJIE TPUKApOOHOBBIX KUCIOT, epeHocuT docdarnyro rpynny Ha ['ID) u
kpeatuHdocdat, sBIAOMIMECS CcyOcTpaTamMu, Tak Ha3bIBAEMOI'0 CYOCTPaTHOTO
dbochopunpoBanusi, MpyU KOTOPOM UX MAKPOIPTHUECKAsK CBSI3b HUCIOIB3YETCS IS
cunre3a ATO.

MakpospruaecKuMmu COSAMHEHUSIMU SIBIISIOTCS Takxke anmi~CoA U Bce co-
CAVHEHUS, COJEpIKaIlUe CIOXKHYI0 THOI(GUPHYIO TPyHmy, a Takxke KapOamous-
docdar (obpazyeTcss B IepBOH peakiuy IIUKJIa MOYEBUHBI) U apruHuHdocdar, ru-
ctuguadochar (umumazondocdar) u Bce HykiaeozuaaudochaTsl U HYKICOZUTPH -
docdarsr.

OTU MOJEKYIbl 00J1alafoT OOJBIIUM TMOTEHIMAIOM TiepeHoca ¢ocdaTHon
rpynnel Ha AJI® ¢ oOpazoBannem AT®, moToMy 4YTO SHEPrusi, BhIIEIsEMas MpH
pacnazie 3THUX MaKpOIPrHYECKHUX MOJIEKYyJ Oojiee BbICOKas, 4eMm Tpedyercs s
cunre3a AT® uz AJ1®. Ilo otHomienuto k AJ[D, nepednrcieHHbIe MAKPOIPTUIECKUE
MOJIEKYJIbI IOHOPBI SHEPTUU.

B cBoto ouepenr AT® - UCTOYHUK SHEPTUU IS BAXKHBIX META0OIUYECKUX
MyTel, B KOTOPBIX UAYT MPEBPAIIEHUS TIIIOKO3bI, (GPYKTO3bI U MHOTHUX JIPYTUX MO-
nekyn. Ilomyuas ¢ocdarnyro rpynmny ot AT®D, 3TH MOJEKYIbl YBEIMYUBAIOT YPO-
BEeHb CBOEH cBOOOHOM sHepruu (G), uto obecrneunBaeT TeueHue psga pepmenTa-
TUBHBIX PEAKIIMIA U KIIETOYHBIX MPOIECCOB.

Taxum o6pazom, AT® cpenu KaeTOUHBIX (HOCHOPUITUPOBAHHBIX COCTUHEHUMA
(mo ypoBHIO CBOOOJHOW DJHEPrUHM) 3aHUMAET HEKOTOPOE MPOMEXKYTOUYHOE TIO-
JoXKeHue. JTo ompeaenseT ocoboe Ouonornmueckoe 3HaueHne AT®D kak yHHBEp-
CaJIbHOTO JOHOpA SHEPIuu B OrpoMHOM uucie peakuuil. [Toatomy AT® HazbiBatoT
«3HepreTnyeckoil BamtoToi». Bmecte ¢ tem, AJ[D yHHBepcanbHBIM akienTop
sHeprun (1 dochaTHON TPYNIMBI) OT KIETOYHBIX MAaKpOIProB, KOTOPHIE 00Iaar0T
0oJIeeBBICOKMM ypOoBHEM cBOOOHON 3Heprun. Lukn ATD-AID - ocHOBHON Me-
XaHU3M 0OMEHa SHEpPTUH B KJIETKe. PacdeThl MOKa3hIBAIOT, YTO B OPTaHU3ME B CYTKH
obpasyercs u pacnamaercs 40-45 xr ATO.

B 3aBHCUMOCTH OT BHIa MCIOJIb30BAHUSI YHEPTUU BCE OPraHU3MBI JIETATCS
Ha omompogHvie (UCTIOIB30BAHUE DHEPTUU COJHEYHOTO W3IIYYEHUS) U XeMOm-
podHbIe(MCITOIB30BAHNE SHEPTHH XUMUYecKuX BemecTB). K pororpodHbIM OTHOCST
BCE pacTeHHUsI, K XeMOTpo(dam - ’)KUBOTHBIX U YEJIOBEKA.

JKuBble OpraHu3Mbl HAXOISATCS B MOCTOSIHHOW W HEPA3pBIBHOW CBSI3U C
OKpYKaroIIel cpeioi. ITa CBSA3b OCYIIECTBIISIETCS B IIpoIlecce oOMeHa BEIECTB,
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KOTOPBIM BKJItOYaeT 3 omana. MOCTYIUICHUE BEIIECTB B OpPraHu3M, METa0O0JIU3M U
BbIJICJICHUE KOHEUHBIX ITPOJIYKTOB M3 OpraHu3Ma.

[TocTymieHue BeliecTB MPOUCXOIUT B pe3ysibTaTe AbIXaHUS M NMUTaHUs. B
KEITYTOUYHO-KUIIIEYHOM TPaKTe MPOUCXOIUT NepeBapuBaHue (TUIPOJINU3 TTOJIUMEPOB
- 0€JIKOB, MOJIMCAXaPUIO0B, JIMITHUIO0B U IPYTUX CIOKHBIX OPTaHUYECKUX BEIIECTB) 10
MOHOMEPOB.

MoHoMephl BCachIBAIOTCS M BKJIIOYAIOTCS B MPOMEXKYTOUHBIM OOMEH, KO-
TOPBIN COCTOUT U3 2 TUIIOB peakuuii: KaTabonu3Ma u aHaboIu3Ma.

Kamab6onuszm - npouecc pacuierieHus OpraHu4ecKux MOJIEKYJ O KOHed-
HbIX PpoAyKTOB (CO2, H2O 1 MmoueBuHbI). Peakiinu conmpoBOXKIat0TCs BbIEICHUEM
SHEPTHH.

Anabonuzm 0o0beIUHIET OMOCUHTETUUECKHE MTPOIIECCHI, B KOTOPBIX TPOCTHIC
CTPOUTEIIbHBIC OJOKU COETUHSAIOTCS B CIIOKHBIE MaKpOMOJEKYJbI, HEOOXOAUMBIC
JUIsL opraHusMa. B aTux peakuusx UCIoIb3yeTcsl SJHEPTrus, 0CBOOOKAAIONIAsCS TIPU
KaTaboIu3Me.

ITporecchl karabonu3ma B KJIETKax *XUBOTHBIX M YEJIOBEKa COIMPOBOXK]IA-
I0TCS TIOTPEOJICHUEM KHUCIOPO/1a, KOTOPBI HEOOXOAUM JIJIsl peakIuii OKuciaeHus. B
pe3yabTaTe dTUX PEAKIUM MPOUCXOJUT OCBOOOXKICHHUE dHEPTHUH, KOTOpast HE0OX0-
JMMa OpraHu3MaM B TPOIIECCE JKU3HEIAEATCIbHOCTU JJIsI OCYIIECTBICHUS pa3jind-
HBIX BHJIOB pa0OThI. DHEPrusi HE0OX0aUMa IS MOJJEePKaHUS TeMIepaTyphl Tela,
BBIMIOJTHEHUSI XUMUYECKON pabOThl (CHHTE3 OPTaHMYECKUX COCAMHEHHH, YCIOXKHE-
HUSl XUMHYECKOW CTPYKTYpbI), aKTUBHOTO TPAHCIIOPTa BEIECTB Yepe3 MEeMOpaHHbl,
MEXaHUYeCKOW paboThl (MBIIIEYHOE COKpAIIEHUE), a TaK ke JJIsi TeHEPUPOBAHMUS
AIEKTPUUECKOT0 TOKA U MHOT/Ia cBeTa (OMOTIOMUHECIICHITHS)

Hocutensamu sHepruu sSBISIOTCA AJIEKTPOHBI, HOPMUPYIOLIUE CBI3U MEKIY
aTOMaMH B OpraHUYecKux cyOctpartax. JIns HCHONIB30BaHUSA OTOM JHEPrUu
HEOOXOAMMO PACIICTUICHHE MOJICKYJI CyOCcTpaTa M OCBOOOXKIEHHUE SHEPIUHU DIICK-
TPOHOB. VICTOYHMKOM 3TOI SHEPTUH SIBISIOTCS MPOILECCHl OMOIOTHYECKOTO OKHC-
JICHUS!, CONMPSHKEHHOTO C OKUCIUTENBHBIM (POCPOPUIUPOBAHUEM, TIPOUCXOISAIIUM B
OpraHM3MeE YEJIOBEKA U )KUBOTHBIX.

buonoeuueckoe oxucnenue - 3T0 OKUCIECHUE MOHOB BOJOPOJA MOJIEKYJISAP-
HBIM KHCJIOPOJIOM C OOpa3oBaHUEM 3HAOT€HHOM BOAbL. OCHOBHBIM HCTOYHUKOM
SHEPEruu SIBISIOTCS COECIUHEHHS] MOHOB BOAOPOAA, OTUIEIUIIEMOr0 OT paclajiaro-
uierocs cyocrpara ¢ Oz B IbIXaTEIbHOM LETH.

Ivixamenvhaa yenv (yenv nepenoca 31eKMpoHO8) TPENCTABISET COOOM
OMOXMMHUYECKYIO CUCTEMY BO BHYTpEHHEH MeMOpaHe MUTOXOHIPUH, COCTOSIIIYIO U3
psilla IEPEHOCYUKOB 3JIEKTPOHOB M MPOTOHOB, TPAHCHOPTUPYIOMIUX JEKTPOHBI OT
OKHUCIISIIOIIETocs cyOcTpaTa K BIbIXaeMOMY KHUCIOpOAy. JlpIxaTenbHas ILenb B
MPOLIECCE MUTPALMH MO HEN SJIEKTPOHOB 00ECIIEYMBAET MOCTENIEHHYIO (CTYIIEHYATO)
OT/Iauyy UM CBOEH M30BITOYHOM SHEepruu, koropas yactuyHo (40-50%) nepexoauT B
SHEPIUI0 TPAHCMEMOPAHHOTO AJIEKTPOXMMUYECKOrO TMOTEHLHaNa, a 3aTeM
AKKyMYJUpYeT B cUHTe3upytomuecs Mojekynbl AT®. Yacte 3HEprun 31€KTPOHOB
(50-60%) pacxoayeTcss B BUIC TEIIa, YTO HCOOXOAUMO JJIs MOAAEPKAHUS TEMIIC-
paTypsbl Tena. [TporcxoauT conpsikeHUe MpoLeccoB OMOIOTHYECKOr0 OKUCIICHUS U
OKHCIUTEIBHOTO (pochopusinpoBaHusl.
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OCHOBHOM MyTh NEPEHOCA FTEKTPOHOB U MPOTOHOB (TIOJIHAS JbIXaTEIbHAS
1IETIb) BKJIIOYAET B ce0s1 4 (hepmenmHbix KOMNIEKCA.

Kommneke 1 - nazeiBaercst HAJIH - KoP (yOuxuHoH)- okcuopenykrasa u
obecneunBaet nepenauy snekrponos or HAJIH H+ k Kop.

Kommnekc 2 - cykuunat - KoP -okcuaopenykrasa - KaTaIM3UPYyeT NEPEHOC
AIIEKTPOHOB OT CYKLIMHATa (allWJIOB KUPHBIX KUCI0T) Ha Kop.

®epMenTHbIN KomIuieke 3 HaszbiBaeTrcss KoP H -umToxpom ¢ - okcuupope-
nyKTa3a (KoMIUIeKc BC) U nepenaet nektponsl o KoP H Ha uuroxpowm c.

DepMEHTHBIN KOMIUIEKC 4 - HUTOXPOMOKCHIA3a, KAaTAIM3UPYET MEPEHOC
AJNIEKTPOHOB OT IIUTOXPOMA C HAa KUCIOPOJI. B 3TOT KOMILIEKC BXOASAT IUTOXPOM a U
as, CoZleprKaIye JBa reMa u 18a nona Cu’+, KoTopble MeHsis BaleHTHOCTh ¢ Cu’+ Ha
Cu+ u oOpaTHO, IPUHUMAIOT U OTAAIOT EKTPOHBI Ha LUTOXPOM a3, IJIEKTPOHBI
npucoeaunsA0Tcs K voHam Cu?*, a ot Hux Ha 0.

Mexmembpantoe
NPOCTPaHCTBO Komnnexc | Komnnexc Il Komnnekc |V

Komnnexc V

JlokanuzyeTtcst BO BHYTpEeHHEH MeMOpaHe MUTOXOHJIPUN M pacrojaraercs
ACCUMETPHUYHO.

[locnenoBaTenbHOCTh PACIIONIOKEHUS KOMIIOHEHTOB [IbIXaTEIbHON IIenu
omnpenenseTcss OOJbIICH WM MEHBIICH BBIPAKCHHOCTHIO Y HUX OKHUCIUTEIBLHOU H
BOCCTAHOBHUTEIIBHONW CIIOCOOHOCTH, KOTOpasl XapaKTePHU3YETCS OKUCIUMETbHO-
8ocCmMano8umMenbHbiM nomenyuaiom (peaoKc MoTeHIHuan). YeM oTpuiartenbHee
PEIOKC - TOTEHIHAJl, YeM CHJIbHEE BOCCTAHABIMBAIOIIAS CIIOCOOHOCTH, TO €CTh
CIIOCOOHOCTh OT/AaBaTh JIEKTPOHBI, TEM OOJBIICH SHEPTHEH ITH AIEKTPOHBI 00JIa-
nator. Hanbonpielr OKHCIUTENEHON CIOCOOHOCTHIO (MPUHUMATH JJIEKTPOHBI) 00-
nagaeT O, ¥ €ro PeIoKC-MOTEHIINAT UMEET HANOOIBIITYIO BETUYNHY.

Omna gocturaet B LIII3 - 1,2 B, uTo coorBeTcTBYET 0cBOOOKAeHNIO 220 kJ[)
sHepruu B pacuere Ha 1 Momp H+ (52,7 xkam/mMoib) B CTaHIApTHBIX YCIOBHUSX
n3MepeHus. B Gpu3nonornueckux xxe ycIoBUSX B KIETKE 3T BEJTUYUHBI COCTABIISIOT
380 x>k nim 90 KKan/MoIIb).

MuToxoHApUanbHas JAbIXaTeNbHAS 1IEb YKOpauusaemcs B TOM cllydae, ec-
mu cyOcTpaTt nmeruapupyeTcs cpady (uaBuHOBBIM (pepMeHTOM (C KOhEepMEHTOM
OAU). IIpu 3TOM 37€KTPOHBI U MPOTOHBI C TAKOTO cyOcTpaTa cpa3y HepeaaroTcs
yepe3 GAJ] yOuxuHoHY.

Penoxc-moTennman y mogoOHBIX CyOCTpaTOB BHINIE, Ye€M y TEX, KOTOPHIC
okucisitorest HAJl+-3aBucuMOi 1eruaporeHa3ou, 3amac 3JHEPruu y JIEKTPOHOB
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MEHBIIIE, IOATOMY TPAaHCMEMOpPaHHbBIN MOTEHI[MA BO3HUKAET MEHBIIIEH BETUYUHBI U
BCJICJICTBHE 3TOT'O CHHTE3UpYyeTCs MeHbIee kKondecTBo ATd- (1,5 Monekysibl).

Oxucnumenvhvim gocghopunuposanuem HazbiBaeTcs cuHTe3 ATO mytem
dochopunupoBanuss AJID, UCMOAB3YSd SHEPTHUI0 TPAHCMEMOPAHHOTO JJIEKTPOXU-
MHUYECKOT0 MOTEHI[Mala, BO3HUKAIOIIETO MPU OCBOOOKICHUH SHEPTUHU JICKTPOHOB
B MPOIECCE MUTPALIUU UX IO AbIXaTEIbHOM 1IeTH K BabIxaeMomy O»

Koagpgpuyuenm ¢hocghopunuposanuss (P/O) 3170 COOTHOIIICHHE KOJIUYECTB
u3pacxogoBanHoro Ha cuHte3 AT® docdhopa HzPO4 u nornomennoro Oz. OH BbI-
paxaeT 3¢ (PEeKTUBHOCTh (PYHKIIMOHUPOBAHUS MU TPAHCIIOPTa JIEKTPOHOB: YeM
BbIllIe Kod(dduiinent, Tem Oospie cuHtesupyetrcss ATD B pacuere Ha mapy mepe-
HOCUMBIX JJICKTPOHOB. B mosiHON npIxaTenbHOM 1enu KodhuimeHt paseH 2,5, B
Ciy4ae k€ yKOpO4YeHHOMU paseH 1,5.

CornacHo xumuocmomuyecxkou eunomese Mumuena-Ckynauesa OCHOBHBIM
dbakTopoM compsikeHUs OKUCICHUS U (HOChHOPIMPOBAHUS SBISIETCS HPOMOHHULILL
epaouenm. YacTb HHEPruu 3JIEKTPOHOB OKUCIEHHOTO CyOCTpaTa B IpoOIEcCe UX
MUTpAIUU 110 JbIXaTeJIbHOU Ienu TPaHC(HOPMHUPYETCS B PHEPTUI0 TpaHCMEMOpaH-
HOTO AJICKTPO-XUMHYECKOTO MOTEHIIMAJIa, CO3/1aBa€MOI0 IyTeM IMepPEeKavYKu MpOTO-
HOB M3 MaTpUKCca MUTOXOHJIPUM B MEKMEMOpaHHOE MTPOCTPAHCTBO. B nanbHeimem
IMPOTOHBI YE€pe3 KaHaJl COMPSTAOIIEr0 YCTPOHMCTBA BO3BPAIIAIOTCS B MAaTPUKC
(3aMbBIKaeTCsl MPOTOHHBIN IIUKII), KOHIICHTPAIIUS MPOTOHOB BHIPABHUBACTCS , MEM-
OpaHa pa3pspkaeTcsi, a PHEprusi TPAaHCMEMOPAHHOTO 3JIEKTPOXMUMHYECKOTO T'pajiu-
€HTa ucronb3dyercs aisa cuareza ATO.

Tpancmembpanmuslii 31eKMpoOXUMU4ecKutl. nomeHyual W TPOTOHHBIA TO-
TEHIMAJN, MIPOTOH - MBWXKymas cuna (A uH) - 9To rpagreHT KOHIIEHTpallMd MOHOB
BOJIOPOJIa U DBJEKTPUYECKUX 3apsiIoB MO 00€ CTOPOHBI BHYTPEHHEH MeMOpaHbI
MUTOXOHJIPUA. DTOT NOTEHIMAJ CJIaraeTcs U3 pa3HOCTH JIEKTPUUECKUX 3apsaoB (A
M) paBroit okosio 0,206 u rpaguenTa nonos Bojgopoaa (A pH) - oxono 0,056. O6mmas
BennunHa AfH = 0,25 B. [IpoToHHBIN MOTEHIIMAT BO3HUKAET ITyTeM nepekauku H+
U3 MaTpuKkca B MEXKMEMOpaHHOE MPOCTPAHCTBO 3a CYET SHEPTUM TPaHCIOPTa
AMEKTPOHOB. B  kaxmol Touke comnpsokeHHS W GochOoprmIMpoOBaHUS B
MEKMEMOpPAHHOE MPOCTPAHCTBO MOCTyNaeT He MeHee 2 H+.

Ilox compsikeHMEM MOHUMAIOT MPEBPALICHHE DHEPTHHM TPAHCIOpPTa SJICK-
TPOHOB B MPOMEXYTOUHYIO ()OPMY - B SHEPTHIO TPAHCMEMOPAHHOTO TTOTEHIIMAJIA C
MOCJICTYIONINM HCIONIb30BaHuEM ee st GpochopmmmpoBanus AJ[D, To ecTh cuH-
Te3a AT®. [IpOTOHHBIN I'PaAUEHT CO3/1A€TCS ITyTEM BBITAIIKUBAHUSI HOHOB BOJ0OPO/Ia
B TPEX y4acCTKax JbIXaTEJIbHOW Lenu: npu nepexoae nekTponos ¢ ®MH H; uepes
FeS-6enmox nma KAQ, mpu mepexone anexktpoHoB ¢ KoQH; depe3 FeS-Genox Ha
LATOXPOM C1 U MPHU TPAHCIIOPTE IAEKTPOHOB OT LUTOXpoMma a az K Oy. DT yyacTKu
0003Ha4YEeHBI KaK MMyHKTHI COTMPSIKCHHUS.

Conpsiearowgee ycmpoticmgo SBISIETCS OMOXUMUYECKON CHCTEMOM, OCy-
miecTisironieit pochopunupoBanue AP (cunate3 ATD) 3a cuer sHEprUM TpoO-
TOHHOTO MOTeHIHaNa. JIOKalIn30BaHO OHO B IPUOOBUAHBIX BBICTYIaX BHYTPEHHEH
MeMOpaHbl MUTOXOHApUH. OHa YacTh - 310 OenkoBbii kaHat (Fo) , npyras - (F1) -
o10 pepment H'-AT®D-cunrerasa. [IoTOK MPOTOHOB Yepe3 COMpsTaroIiee yCTPOii-
CTBO COMPOBOKJAET pa3psl MEMOPaHBI U BbIJICJICHHE CBOOOIHON SHEPIHH, 00y -
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cnaBiuBaeT cuHte3 AT® u3z AII® u HzPOs. Ilpu 3ToM npoucxoaut aubo akTUBH-
poBanue pocdarta, 1100 KOHPOPMALIMOHHBIE U3MEHEHHUS OeTKa.

OTU mporecchl SBISAIOTCA OOUIMMU JUIsl BCEX OPraHUYECKUX CyOCTpaToB,
MMEHHO OHM HapabaThIBAIOT SHEPTrUI0 JUIsl MPOLECCOB KU3HEAEATEIbHOCTH,
HapylIeHUEe KOTOPBIX MPUBOJUT K PA3BUTHIO NATOJOTUUECKUX ITpoeccoB. [loaTomy
OYEHb BAXHO JUIsI CTYJIEHTOB 3HAaThb OCHOBBI OMOPHEPreTUKH, Mpolecc OHoJo-
TUYECKOT0 OKHCIICHUS U OKUCIUTENIBHOTO (pochopusiupoBaHusl.

Poab AT® B meTabou3Me U GyHKIUH KJICTKH.

Bce xuBble KIETKH UCHOJB3YIOT B KAUECTBE «TOPIOYET0» HEOOJIBLIYI0 MO-
JeKyny moja HazBaHueM ajieHo3uHTpudochar (ATD). DToT yHUBEpCAIbHBIN HC-
TOYHUK SHEPTUM MUTAET OUOJIOTMYECKHE peakinH, obecrnedrBaromue (HyHKIIHO-
HUPOBAaHME KIJIETOK W MPOLBETAHHE BCETO KUBOTro opraHusma. AT — HezameHu-
MBI «UT'POK» Ha Ouosornueckom noje. Monekyna AT®, uzBecTHasi mpexae BCEro
KaK YHUBEPCAIbHBIA UICTOYHUK SHEPTUU AJIsI BCEX KUBBIX KJIETOK, BHIMOIHSIET TAKXKE
KOMMYHUKaTUBHbIE (PYHKIIH, BIMSIONIME HA MTOBeJeHUE KIeTOK. AT® —noucTtune
Be3JIeCylllasi MOJIEKYJia, HO €€ BIUSHHE Ha pa3Hble TKAHU U OPraHbl BAPbUPYET, YTO
MO3BOJISIET TO-HOBOMY B3TJISSIHYTh Ha TMPOMCXOXKACHHE MHOTHX 3a00JeBaHUN U
HAMETUTh MYTH K UX JICUCHHUIO.
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OOHapyXWJIOCh, OJHAKO, YTO 3Ta camasi BOCTPeOOBAaHHAs UYEIOBEUECKUM
OpraHW3MOM MOJIEKYJa BBIMOJIHSIET €UIe OAHY, COBCEM IPYry, HO HE MEHEE 3Ha-
yuMyl0 (QyHKIHMIO. Pe3ynbTaThl MHOTOJIETHUX HCCIEAOBAHMM IOKA3bIBAIOT, YTO
AT®, BHE BCIKOrO COMHEHUS, €Ille W BaXKHAs CUTHAJbHAs MOJICKYJa, 00ecreyn-
BaIOIIasl CBSI3b MEXKIY KJIETKaMH U TKaHAMU MO BceMy opranuszmy. Oka3bpiBaercs,
AT® — He TONBKO YHUBEPCAIbHBIN UICTOUHUK SHEPTUH, HO U YHUBEPCAIbHBIM
«CBSI3HOW.

[Ipenmnonosxenue o aBoitHON ponu AT® Ob110 BriepBbIe BHICKa3aHO B HAYAJIE
1950-x rr. u BocmpuHsATO 0€3 BCsAkoro ’HTy3uasma. OmHako 3a mociennue 15 met
MOSIBUJIIOCHh MHOECTBO JAHHBIX, ITPOJIMBAOIINX CBET HA TO, KAK KIMEHHO MOJIEKYJIbI
AT® BO31EHCTBYIOT Ha KIETKY, HAXOJSACh HE BHYTPU HEE, a CHApPYXKH, U KaK OHU
YYacTBYIOT B BBIMIOJHEHWW OPraHaMHd W TKAHSIMHU WX TMOBCEIHEBHBIX ()YHKIIUM.
[TockonbKy BAMSTHUE TAaHHOW MOJICKYJIBI Ha (PU3HOJIOTHIO OPTaHU3Ma M COCTOSTHUE
€ro 3JI0POBbSl YHUKAJIBHO 1O CBOEH IIMPOTE, CETOJIHS JIaDOPATOPUU B CaMbIX Pa3HbBIX
CTpaHax YMNOpPHO pPabOTalOT HaJ TEM, 4YTOObl M3BJI€Yb M3 O3TOrO0 CBOMCTBA
MAaKCHUMAaJIbHYIO TTOJIb3Y I MEIULIUHBI.
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Jo 1929 r., koraa Oblia o0HapyxkeHa AT®, mo BceMy MHPY LLIH
HHTEHCUBHbIE OMCKH HEYJI0BUMOI0 BHYTPUKJIETOYHOI0 HCTOYHMKA IHEPrUM.
IHoutu ognoBpemenno KapJu Jloman (Karl Lohmann) u naypear HoOesieBckoi
npemuun 1922 r. Orro Meiiepro¢ (Otto Meyerhof) 3z UHcTHTYTAa MeIMIMHCKUX
uccaenopanuii Kaizepa Buabreabma B Xaiinenn0epre, ¢ 04HOM CTOPOHBI, M
Caiipyc ®@uck (Cyrus H. Fiske)Bmecre co cBoum acnupantom Hesuianparaagoi
Cy00a Poy (Yellapragada Subba Row) u3 I'apBapackoii MeIMIIUHCKOM HIKOJIbI
— ¢ JApYroii, moka3ajid, YTO Ha BHYTPHUKJIETOYHbIEe MNPOLECChl, KOTOpPbIE
o0ecrneYyUBAKT COKpPallleHHe MbIIIEYHbIX KJEeTOK, BJHSIeT MOJeKYJia,
COCTOSIIAA M3 A/[ICHO3MHA (COeJMHEHHUs] A30THCTOr0 OCHOBAHMA A/J€HHHA C
caxapHbIM ocTaTKoM)H Tpex (ocpatubix rpynn. B 1935 r. Karacu MakuHo
(Katashi Makino) u3 lanssHbckoM 0O0JbHHMIBLI B MaHBYKYPHH IPeII0KUAT
CTPYKTYPY MOJIEKYJbl, NPABHJIBHOCTh KOTOPOH NOATBEPAMJIU JeCAThb JeT
cnycts basua Jlutro (Basil Lythgoe) n Anexkcangep Toan (Alexander Todd) u3
XUMH4eckoii jaboparopuu KeMOpHUIKCKOr0 yHUBEpCUTETA.

3a BeCch 3TOT Nepuo/l He MOSABUJIOCH HUA OJHOTO CBUAETEJIbCTBA YUACTHSA
AT® B npoueccax, NPOTeKAIIUX BHe KJIeTOK. CUTyanus M3MeHIWJIach JUIIb B
1962 r. MoJsonoii Heiipodusuonor u3 MeabOypHCKOro yHHMBEpCUTETa B
ABcTpanumn, bepHcTOk, wuHccienyss mnpouecchl mnepegadd  uHGpopManum
BEreTATUBHONW HEPBHOM CHUCTEMOM (B 4YHCJIE IMPOYero OHA KOHTPOJHUPYET
COKpalleHHe CTEHOK MO4YeBOr0 mMy3bIpsi M KHIICYHHMKA), OOHAPYKHJI
KOMMYHHMKATHBHYI0 CBfI3b, B KOTOPOH He NPHUHMMAIOT YYacTUSl TaKue
o0lIeu3BeCTHbIC HEHPOMEIMATOPbI, KAK ANECTWIXOJHUH HWJIH HOPaApeHAJHH.
He3agoaro mpo »3toro (1959 r.) Ilamena Xoaron (Pamela Holton) wu3
KeiiOpumkckoit  ¢usmosiorndyeckoii jgadoparopum  NPeanoJioKUIa, 4YTO
CCHCOPHbIE HEPBHbIC KJIETKH CeKPeTHUPYIT MoJieKkyJabl AT®, u bepHcrTok
pelinyl NMPOBEPUTb, MOIYT JIH OHM OTBe4YaThb 32 KOMMYHHUKALMIO MeXKAYy
ABUTaTeJIbHbIMU HelipoHamMu M MblnamMu. Heo0xoanmo 0bL10 0J1I0KMpPOBATH
neperayy HHpoOpMAIMH TIJIAAKMM MBIIIIAM € MOMOIIBI0 TPAAUIMOHHBIX
HeilpomenauaTopoB. Ha 3xcnepuMeHThI yuLIo 0oJiee 1ecCATHIETHS, U TOJbKO B
1972 r. BepHCTOK cYesJ BO3MOKHBIM O0OHAPOAOBATH CBOE IPEAINOJIOKeHHE O
CYLIECTBOBAHNH «IIYPHHIPTrUYeCKUX HEPBHBIX KJIETOK», KOTOPbIE HCIOJIb3YIOT
AT® B kauecTBe HellpomMeauaTopa.

JileKTpUYeCKHe HMIYJbChl, I'eHepUpyeMble HEPBHBIMH KJIETKAMU,
PacCHpOCTPAHAKTCHA IO BCeill JAJUHE HEHPOHA, HO JJICKTPUYECKHUH 3apsj] He
MOXKeT NMPeooJeTh KPOIWEeYHbIH 3230p — CHHANTHYECKYH) IIEJIb — MeEKAY
ABYMSl HelipOHAMM WJIH MEPECKOYMTH ¢ HEPBHOI0 OKOHYAHUS HA MBbIIICYHYIO
kJjerky. Ilociianus mepenarwTcesl OT KJIETOK K KJETKaM € NMOMOIIBIK TaKHX
HelipoOMeIuaTopoB, KaK  aleTWIXOJHMH, Triayramar, jAopamuH. OHH
BBICBOOOXKIAKTCH B CHHANTHYECKYK IeJb HEHPOHOM, TeHepHpPYHOIIHM
HMIIYJIBChI, U CBSI3BIBAKOTCS € pelenTopaMu cjeAywumero Heiipona. B Hem
NPONCXOAUT PSii U3MEHEHWH, NMPUBOASNIAX B KOHIle KOHIIOB K TeHepanuu
HMILYJIbCOB, KOTOPble HHULMHPYIOT COKpallleHHe WM paccjiadjieHue MBI,
Takum oOpa3oM, nHpopmanus nepegaercs OT HEHMPOHA K HEHPOHY B BH/E
YepeayIUXCcs JIeKTPUIEeCKUX U XUMUYeCKHX Pa3ps/ioB.
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JIJaCh He TOJBKO HA €ro COOCTBEHHbIX HAOJIIOACHHUSX, HO M Ha pe3yJbTarax
padot Helipodu3no10roB us Meb0ypHCKOro u JIOHI0OHCKOr0o yHUBEPCUTETOB,
B yuciae koropbix Makc benner (Max Bennett), I'peiim Komnoena (Graeme
Campbell), Mosiiu Xoysaman (Mollie Holman) u Maiik Pang (Mike Rand).

Joaroe BpeMsi CUMTAJI0Ch, YTO KaXKAbIH HEHPOH BbICBOOOKIAET
HelipoMeauaTopbl TOJAbKO OAHOro Tuma. CoOOTBEeTCTBEHHO, KJIETKH,
CeKpeTHPYIOIIHEe ANETWIXOJHMH, HA3BAJIM XOJHMHIPrHYeCKMMHU, AO0PaMUH —
pnopamumdprudyeckumMu U T.4. Konumenuus bepHcTroka o0 Haan4um
NMYPUHIPTUYECKUX HEHPOHOB OCHOBBIBAJIACH HE TOJBbKO HA €ro COOCTBEHHBIX
HA0II0leHUAX, HO M Ha pe3yjJbTaTax padoT HeHpPOPU3UOJIOIOB U3
MeabOypHCcKOro u JIOHIOHCKOr0 YHHUBEPCHTETOB, B 4YHCJIEe KOTOPbIX Makc
benner (Max Bennett), I'peiim KimnoOemn (Graeme Campbell), Mouaan
Xoyaman (Mollie Holman) u Maiik Pana (Mike Rand).

HecMoTpss Ha MHOXKECTBO [JaHHBIX B MOJAbB3Y TOro, 4ro AT®
BbICBOOOKIaeTCSl HEWPOHAMH MbIIII KHIIEYHMKA M MOYEBOro My3bIps,
MHOTHE HeHPO(PU3NO0JI0TH COMHEBAIHUCH B CYIIECTBOBAHUM HEPBHBIX KJIETOK,
KOTOpbIe HCNOAB3YIT AT® B KkadyecTBe Helipomeauaropa. CoMmHeHusi ObLIN
CBSI3aHBI B IEPBYI0 04epe/lb ¢ TeM, YTO,lI0 MHEHUIO YUEHbIX, TAKasl Be31ecyas
MOJIEKYJIa BPsSiJl JIM CIIOCOOHA OCyIIeCTBJAATH cnenuuueckue pynkuun. Jlasee,
HE00X0AUMBIM YCJOBHEM BBINOJHUMOCTH €10 POJM HelpoMeauaropa ObLIO
CyLIeCTBOBAHME TMOAXOASIIIEr0 pPelenTopa Ha MOBEPXHOCTH KJICTKH-MHIICHH,
HO TAKOBOr0 He 00Hapy:xuBajoch. U Toraa Havascsi ero nomck.

B T0 ke BpeMsi He MPeKPANIAJTUCH NONBITKU BbISICHUTh, KAKMM HMEHHO
oopazom mojiekyJabl AT®, cexkperupyemble HeHpPpOHAMH, IepeaaT
HHGOPMaALHI0 MBIIIEYHBIM M APYTUM KjIeTKaM. OCHOBBIBAsICh HA pe3yJabTaTax
uccjaenoBanuii, bepucrok B 1978 r. npeanosoxui, 4to y AT® U KOHEYHOr 0
NMPOAYKTA €ro pacillelyieHusl aJeHO3MHA CYLIeCTBYIOT pa3Je/ibHble ceMelcTBa
peuenTopoB — oH Ha3Bagd ux P2 um Pl coorBercrBenHo. [danbHeiiine
IKCIIEPUMEHTHI MOKA3aJIM, YT akTuBanus P2-penentopa noxa neiicrpuem AT®
NPUBOAUT K Pa3HbIM NMOCJEACTBUAM, 2 3TO 3HAYHUT, YTO, O-BHAUMOMY, €CTh
JABA MOATHUINA JAHHBIX PeleNnTOPOB. BepHCTOK M ero COTPYAHUKH HA3BAJHU HX
P2X u P2Y.

M Bce ke cama muaesi, YTO HEPBHbIC KJETKH HCHOJIB3YWT AT® B
KayecTBe HellpoMeauaTopa, BbI3biBajia coMHeHus. Toabko B 1990-x rT.
NOSIBUJINCh MOJIEKYJSIPHbIE METOAbI, ¢ TOMOIILI0 KOTOPBIX cpa3y B
HECKOJIBKHUX JIa0opaTopusix ObLIM HIeHTU(PUIUPOBaHbI penenTopbl AT®, uto
cpa3y MO3BOJIMJIO HMCCJIEA0BATH BCe MHOroo0pasue JAelCTBUI, 0OKa3bIBaeMbIX
3TOM MOJIEKYJION HA HEPBHbIE U IPyrUe KIeTKH.

3anomHuTe!

*  XpaHWIMIIAMH JHepPruu B MoJiekyje AT® cayxar xumuyeckue
CBSI3U Mexay TpeMs pochaTHbIMU rpynnamMu. K HUM npucoeanHeHa MmosiekyJaia
aJleHO3UHA, OJTHOT0 U3 JIBYX NMYPHHOBBIX 230THCTHIX OCHOBAHWIl, BXOASIINX B
coctaB JHK

e AT® cuHTe3upyercsi B O0COOBIX KJETOYHBIX CTPYKTypax —
MUTOXOHIPHUSAX.
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pary (AAP), B pesyabrare yero oopasyerca AT®, KOTOPbIH BBHIXOAUT B LIUTO-
mwiasmy (2). llpu ormemsiennn or AT® konueBoil ¢ochatHoii rpymmst (3)
BbI/ICJISIETCS JHEPIUsl, KOTOPAs UCIOJIb3YeTCHA B YACTHOCTH /ISl CHHTE3a 0eJIKOB.
AJ1® u cBodoaHbIi docdat BoccoeAMHAIOTCS ¢ o0pa3zoBannem AT® (4).

B 1990-x rr. Hayaauch padoTbl Hax NpPoekTOM «I'eHOM 4YesioBeKa», H
BCKOpe ObLIM HMIACHTH(HUUMPOBAHBI I'eHbI, KOAUPYIOIIHE KU3HCHHO BaKHbIC
0€JIKM 4eJI0BEeKa, B TOM 4YHCJIe IeHbl, KOTOPbIE 1eTEePMUHHUPYIOT CHHTE3 0€eJIKOB
HeKOTOpbIX AT®-penenrtopoB. 3areM yAajJoch JOKAJIM30BATH U CaMH
peuenTopbl HAa pa3MYHbIX KjeTKax. M3ydyeHue CHrHaJIbHON CHCTEMBbI C
yuactueM AT® crTano HayajJloM HOBOH 3pbl B 00JAaCTH MEKKJIETOYHBIX
KOMMYHUKanuil. JleTtajbHOoe MCCIeI0BAHUE MOJIEKYJISPHONl CTPYKTYPbI
NYPHHOBBIX pPeleNnTOPOB NMPHUBEJIO0 K OTKPBITHIO KPYIHOr0 HX CEeMEHCTBA H
O0OHAPYKEHHI0 HA KJIETOYHOM IMOBEPXHOCTH WEJOr0 psaJa KaHAJIOB H
(depmenToB, nmpuHuMawmKMx y4dactue B nepegade ATd-curnanos. Kak mu
0’KH/JAJ10Ch, ObLJIO BBISBJICHO ABA O0LIMPHBIX KJIACCA PEHENTOPOB, HO KAMXKAbIH
U3 HUX ObUI MNpeAcTaBJeH Tropasgo O0o0JbIIMM YHCJIOM MOATHIIOB, YeM
npeamnosgarajiocb. Takoe pa3HooOpasue mnOAPa3yMeBaa0, 4YTO KAKIABIA M3
NMOATHUIIOB MOKeT CTAaTh MHIICHBIO ISl «CBOEro» BelIeCTBa, CIOCOOHOrO
BJUATH HA AT®-curHajibl TOIBKO B cieu(puyecKUX TKAaHAX U KieTkax. U yxke
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Kak mnoka3sanu panbHeilnue MCCIeI0BAHHMS, MEXaHM3M [ICHCTBUA JABYX
THIIOB
peuenTopoB CyIIeCTBEHHO pasiau4daercda. P2X-peumentopbl oOTHOCATCH K
cymnepce-
MeHCTBY HOHHBIX KaHAJI0B, OTKPbIBaeMbIX HeliTpoMenuaropamu. OauH u3 Hac
(Kak) cOBMECTHO ¢ APYIMMH HCCJIEA0BATEIAMHU O0HAPYKWII, YTO, CBA3BIBASCH
c
AT®, P2X-penentopbl «<OTKPbIBAKTCD B 0YKBAaJIbHOM CMbICJIE ITOI0 CJI0BA U
00-
Pa3ylOT TPAaHCMEeMOpPaHHBI KaHAJ, M0 KOTOPOMY B KJETKY YCTPeMJISIOTCH
HATpHe-
Bble W KajJblUeBble HMOHbI. B otrimume or 3toro peuenrtopsl P2Y mnpwm
CBSAI3BIBAHMH C
AT® 3anycKalOT B KJIEeTKe KACKa MEKMOJICKYJISPHbIX B3AUMOJACHCTBUM, B pe-
3yJbTaTe KOTOPHIX B HLHUTOIIA3MY BBICBOOOKIAKTCH BHYTPHUKJIETOYHbIC
3amachl
kajapuusa. U B TOM, M1 B APYroM ciaydae Kajabluil MOXKeT NMOBJIMATH HA Apyrue
cO0BbI-
THSI HA MOJIEKYJISIPHOM YPOBHE M H3MEHUTH NOBeIcHUE KJIETKH.

Moekyja AT® HaxoauTcesl B CHHANITHYECKOM 1IeJIH COBCEM He [10JIr0, HO
ee
BJIMAHUE Ha AKTHBALUIO peuenTop
KpaTKoBpe-
MEHHBIM, NOPAAKA MHJIJIMCEKYHI, 3  E
pe3kuii
NPUTOK B KIETKY HOHOB KAJIbLUHUA 4 €
CeKpeunu
NOCJIEeAHEH IPYIrUX HEMPOMeauaToOPOB (
BbI-
cBO0OK/ICHHEe ITHX K¢ HOHOB U3 B 1§
aKTHBAaLUH
P2Y mMoikeT MOBJIUATL HA AKTHBHOCTD 1 ),‘
KJIETOK, U IPUBECTH K U3MEHEHUSAM B

1o-
cJIeICTBHUSI.

“
OnnoBpeMeHHO c — = J
HeilpoMeauaTopamMmu \/
U3 HEPBHOM KJIETKHU, TeHePUPYIOLIeH /%‘ .
HMITYJIbChI, BLICBOOOKIAIOTCS MOJIe- . .
KyJbl AT® (1), koTOpbIe TOXKe nmepe- e
HocAT wuHPpopmanmio. K cexkpenun *
CHT-

HAJIBHBLIX AT® cnnoco0HBbI M Apyrue
KJIeTKH. OKa3aBIIUCh BO BHEKJIETOY-
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CIoco0eH noaaBJIATH €10 BBICBO0OK-
JACHHEC

Mexann3Mm jaeidcTBus AT® kak CUTHaJIbLHOH MOJIEKYJbI NMPEACTABJIACTCS
ele 0osree CJOKHBIM, KOIIa B [1eJ10 BCTYNAIOT APYIrHe BHEKJIETOYHbIEC CHCTEMbI
curHajauzanuu. U3BecTtHo, Hanmpumep, 4T0 OOIIMPHOE CEMEWCTBO (PEPMEHTOB
oA HazBaHueM JIKTO-ATda3pl, HAXOAAHUXCH HA MOBEPXHOCTH 00JBIIMHCTBA
KJIETOK, OBICTPO OTHICIVISIIOT OT MOJIeKyJabl AT® ¢ocdaTHbie rpynmsl,
npeppamasa AT® cuHayagsa B ageHosmnaudocpar (AADP), 3arem B
ageHosuHMoHOochar (AMDP), u HakoHel B ageHOo3uH. Kaxablii U3 NIpoaAyKTOB
pacuiervienusi AT® Mo:keT 1eiicTBOBAaTh HA KJIETKY MO-CBOEMY.

®dycao Karo (Fusao Kato) u3 MeaMuumHCKOH HMIKOJbI YHUBEpPCUTETA
/3uken B Tokmo mokazay, HampuMep, YT0 AT® CcOBMECTHO C a/ICHO3HHOM
y4acTByeT B pa0oTe HEHPOHHBIX ceTell CTBOJIA TOJOBHOI0O MO3ra, ONMOCpPeays
Takue Ba)kKHble (QU3HOJOrHYecKHe (YHKIUH, KAK [AbIXaHHe, COKpPAlleHHe
CepeYHOl MBIl U PadoTy KeJYyI0YHO-KHIIeYHOro TpakTta. M3BeCTHBI H
NPsSIMO MPOTHBONMOJIOKHbIE cUTyanuu, Koraa AT® u ajeHo3MH BBICTYNAKOT
KAK AHTATOHHUCTHI NMPH Mepeaave CUTHAJIOB: CHTHAJ OJMH - NMEPEHOCYHMKOB
MHOT 0.

Brnepsbie cnoco0HocTh AT® Kk nepenocy nHpopManum 0bLIAa MPOJIEMOH-
CTPUPOBAHA [IJI1 HEPBHbLIX KJIeTOK M Mblml. Ho Tenmeps MbI 3Haem, uto AT®
UIr'PaeT AaHAJOTHYHYIO POJIb B CaMBIX Pa3HbIX TKaHAX. Ha npumepe cepaedno-
COCYAMCTOI CHCTEMbI MbI TOKAKeM, HACKOJIbKO Pa3HO00Pa3HbI MO CBoOeil

NMPHUpPo/Ie U JVIMTEJIbHOCTH MeXaHU3MBbI JelcTBUS AT® 0T 0AHOr0 HEelpoHAa

APYroMy  aJeHO3MH MOKeT TMOJAABJATH BbICBOOOXKAeHHe AT® B

CHHANITHYECKYIO 1IeJIb OAHUM U3 HelipoHoB. Takum o0pa3om, B3auMHoOe
BiausiHue 3¢ ¢exToB ATD, ero cocTaBJASIIOIIMX U BHEKJIETOYHbIX IKTO-ATda3
MOKHO PAaCCMAaTPUBATH KAK OCHOBY CaMOPery/JIMpyoLIeicsi CHTHAJIbHON CeTH.
CoBMecTHOe BJIHMSHME HA KJETKY OKa3bIBalOT He TOJAbKO AT® n
NMPOAYKTHI €ro paciiervieHusi; B HepBHoi cucrteme y AT® ecTs u aApyrue
MapTHEPbl, B OTHOLIEHUHM KOTOPBIX OH JAEHCTBYET KaK KOHelpoMeauarTop.
Takoe sBiaeHue, od0HapyxkenHoe bepHcTtokom eme B 1976 r., momoro
ONPOBEPIHYTh YCTOsIBIICECSI MHEHHE, 4YTO J000i HeHpOH CHHTE3HpYeT,
3anacaet U Bbi- BU/IbI PELIEIITOPOB HU3BecTHBI 1Ba BUIa pelenTopoB
AT®. Pe- nentopsl P2X — 3T0 KanblueBble 1 HATPH €Bble HOHHbIE KAaHAJIbI,
OTKPbIBAKIIMECH B OTBET HA cBsA3bIBaHHe AT® ¢ uxX BHEK/Ie TOYHOU YaCTbIO.

Korpa mosnekyina AT® npu coeqnnsiercs: K peuentopy P2Y, 3anyckaer cs

KAaCKa/J BHYTPUKJIETOYHBIX CUTHAJIBHBIX NPOLECCOB, B pe3yJibTaTe 4ero HOHbI

KaJIb LU BHICBOOOXKAAOTCSH U3 BHYTPUKJIETOY HBIX AeN0 B Huromiaimy. B
o0ouX cayyasix MOBbIIIEHNEe KOHLUEHTPAIUY HOHOB KAJIbIHUSA B KJIETKE MOKET

NPHUBECTH B YACTHOCTH K KPATKOBPEMEHHOMY COKPAIEHUI0 MBIIIL. AKTH-
Bauus P2Y MoxeT HHMIUMPOBATH Pa3 HOr0 POJAAa MEKMOJIEKYJISIPHbIE B3aUMO
AeMCTBUS U U3MEHEHUE FeHHOM AKTUBHOCTH, YTO BbI3bIBAET J0JIr0OBPEeMEeHHbIE
3¢ ¢exTh, HAMPUMEP KJIETOYHYIO Npoaudepanuio cBo00KIaeT BCEro OAUH THII
HelipomeauaTopoB. HakomieHo MHOKeCTBO CBH/IETEIbCTB B M0JIb3y TOI0, YTO
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pa ObL1a BbIABMHYTa OTHOCHTENbHO AT®. CeroaHss M3BeCTHbl H Jpyrue
npumepsl noxodHoro napruepcersa: I' AMK u rimmumH, 10paMHH M CEPOTOHUH,
alleTWJIXOJMH M riayramar. Mpl mMeeM 31ech emie OAUH NMPUMeEP TOro, Kak
HCCIeA0BaHMEe CUTHAJIBHBIX (QYyHKuuA AT® nmo morio BbISIBUTH 0oJiee
YHHBepcajibHble (HU3MO0JI0rHYecKHe 3aKOHOMEPHOCTH M HAMETHTb HOBbIE
HANPABJICHUS Pa3BUTHA JAPYrHMxX oOJjacreil. YBeJlMYeHHE TOKA KPOBH
BbI3bIBACT CABUI JHAOTEJHAJBHBIX KJETOK, BBICTHIAKIINX CTEHKHU
KPOBEHOCHOI'0 COCY/Ja; B pe3yJib TaTe U3 KJIETOK BbICBO00KAAIOTCH MOJIEKYJIbI
AT®, koTopbie aKTUBUPYIOT peenTopbl OJIMKaN KX KJIETOK. B 0oTBeT OHU

B1/b! PELIENTOPOB d

mf: ":U e S AT JEVICTBIE ATO HA ALC; conaaetcs e secaofox
A CPZX-peUsNTOpOM  ARIOTCR!

LBNTOPbI P2X — 3TO KANBUHEBBIE 1 HAYPH- KPOBEHOCHYIO CUCTEMY MBILUBSHON KNATKY W HOPAAPONANMN

8016 MONHbI KAHANG, OTKPLIBAIOWINECH i Z

B 0TBET Ha CaRIbiBaNMe ATO ¢ ixawexne-| () Cyxenue »

To4HOR sacTei0, Koraa monekyna ATO npw-

CoRETCH K peLenTopy P2Y, sanycragr.| \TETKHCAMMATHNGCKOR

8 KACKAA BHY TAKNETONHBIX CHINANBHBIX HEDBHOM CHCTEMbI BLICBOGOX-

POUBCCOB, B PEAYMBTaTS Yero wowsl kane-|  AOT ATO Mieipoueaarop

415 BHICBOBORARNTEA 13 BiyTpHKnerow.|  AADeHank, ATO cassnisaer-

Helx 480 8 Wimonnasuy. B obowx chyasx |  OF COCBOMMMpBUBMTOpaMK  Cocyn 8

NOBLAUBHHE KOHLBHTPALIM HOHOBKANbUMA |  HA CTBHKAXKDOBBHOCHbIX Cyxaercn \§

B KNGTKS MOXET NPHBECTH B HACTHOCTH |  COCYAOB MBLI3LIBAGT WX

K KPATKOBPEMEHHOMY COKDaLIENIO MblulL |  BLICTDOB CyxeHme

AXTHBAMR P2Y MOXET AL WAPOBATS Pa3-

HOFO PORG MEXMONEKYNADHSIE BIAMO-|  3oTenvansius Nocssssaercs O Pacwnpenue ¢

JAGACTBIR 1 UIMBHBHINE FHMOA AKTHBMOCTM, |  KNATIH NOA CABKTO- ¢ peusnropom P2Y

70 BLOB36T AONOBPEMEHNLE IDPEKTY, | SbM BOMEACTEAM | B3 nexAL X y“"""::‘m:ﬁ:& "3“”‘"‘”"

HANPUMED KNETO4NYIO NPOMBEpaLIno MAOTEAMANSNLIX e fnanwx

NOMVHBLUAR CHTHA

CT@HKMA KPOBAHOCHOrO COCYAA; B PA3YNb:
TATE M3 KNETOK BbicB0SOXARIOTCR
MONEKyNu! ATO, KOTOPLIE K THBHPYIOT
peuentopel Gnvxaiwi knerox. B oreet
ONi CEKDATHDYIOT OKCHA A30TA, KOTOPLIA
CNOcOBCTBYET PACLIMPEHIO COCYRA

aN08peXABHNLX
KNOTOX BLICBOGOX-
fReTcRATO

HAOTNHANLHLE

KNETKH
Cocy

pacwnpreTce

.
O Coptsaname cryvrion 7| AlOcsrisaastes
ATO, Bbiwe WA K3 KNETOK BMBCTE NOBDEXJE - W ¢ P2Y.peuentopon
HIA TR, pACLIBNNAGTCA A0 ALLD. ALLD caasb- K8 NOBBRKHOCTH
BAGTCA C PALENTOPAMM Ha NOBEPXHOCTH TPOMGO- TpouBouTa
LHT0B, T8 ArPErMpYIOT I 0BPAIYIOT KPOBRHLE

Ofpasyoreacrycrai,

CIVETKW. RAKVNONURANN IR NAKY PO AR
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Pons AT® B moaaep:kaHuu
HOPMBI U 00pBHOE C MATOJTOTUSIMH.

AT® npuHHMaeT ydacThe B
(GYyHKUMOHUPOBAHUM BCEX IISITH Opra-
HOB 4yBCT. Tak, IOKa3aHO, YTO peLel-
Topsl AT® Ha MOBEPXHOCTH HEPBHBIX
KJIETOK B CETYATKE IJ1a3a pearupyroT Ha
uH(poOpMaIMIO,  MOCTYHAaIoU[yl0  OT
najoyek M Koyibouek (KJIeToK, BOC-
NPUHUMAIOUIUMX CBETOBbIE CUTHaJbI). B
“ ' CBOW0 OuYepesib, HEPBHBIE KIETKH CET-
yaTKd MCcnonb3yloT AT® u anerwixo-
JUH B KayecTBE KOHEHPOMEANATOPOB
JUTs Tiepeaadyd MHGOpMAIMKU B IIEHTPHI
rOJIOBHOT'O MO3ra, OTBEYAIOLIHE 3a €€
00paboTtky. Ilomumo mMOBCETHEBHOMU
paboTel AT®D, Mo JaHHBIM HECKOJIBKHX
IpyINIl YYE€HBIX, YYaCTBYET KaK CHI-
HajbHasg MOJIEKYyJla B OYE€Hb BaXKHOM
aKTe B Ipoliecce pa3BUTUS IMOpHOHA
— (QopMHUpOBaHUM 3PUTEIBHONW CHU-
CTEMBI.

ATD comn>
CPRY-wn
EMRALM IR FOM

SO TN B
R R @ et X W YO TOW

L 3 : nndhepa
- T > -

NocnNe ONeD UMM NO DAaTLIMNDEret0
T e O B0 TOD M 3 IO ED @ e S
SROTTR AMMonewy Nes AT O
PAaM N @ TS DEOC TN IO TENAARNT ™ -
S ZWBEO T VX NPOMRDEDELSt0. B DEIYyNLTETE MOET
TOOMIOATI NMOBTOD™ O Cy Mlre '@ 2D TEDWN — DT TE=O33

Huxonac Jleiin (Nicholas Dale) u3 Yopukckoro yHuBepcuTeTa B AHIIIHH
BMECTE CO CBOMMH KOJUJIETaMHM TOKa3al, 4To BeICBOOOXKAeHnEe ATD B cTporo
OTIPEJICTICHHBIA MOMEHT Pa3BUTHA dMOPHOHA JTEUCTBUTENHHO CIYXHUT CUTHAJIOM K
Havany ¢popMuUpoBaHus Ti1aza. Takyro ke pojib OH UTPAeT B Pa3BUTHH YIUTKH
BHYTPEHHET0 yXa — CTPYKTYpbl, OTBETCTBEHHOH 3a Bocnpusitue 3Byka. AT®
y4acTBYeT B paboTe CIyXOBOTO ammaparta 1 y B3pocioro yenoBeka. [1onocTs ymuTku
BBICTUJIAIOT 10 50 THIC. BOJOCKOBBIX CEHCOPHBIX KJIETOK, U IPUMEPHO MOJIOBUHA U3
HUX uMetoT AT®-perentopsl, KOTOpPhIE, KaKk OBLIO MOKAa3aHO, B PSJE CIIyYacB
ONOCPEAYIOT UMITYJIbCALINI0 HEMPOHOB. [[anee, BKyCOBBIE COCOUKM Ha KOHUUKE
s3bika HecyT P2X-penienitopsl, onocpenyrolue BKycoBbie omryiieHus. Coto Kun-
HamoH (Sue C.Kinnamon) u ee xoymeru u3 YHuBepcutera mrata Komopamo B xone
XOpOIIO MPOAYMAaHHBIX U OPraHU30BAHHBIX 3KCIIEPUMEHTOB IIPOIEMOHCTPUPOBAIIH,
yto AT® npenctaBiaseT coO0M )XKU3HEHHO BaXKHBIH HEUpOMETUATOP, MepeaaOIINi
CUTHAJIBI OT BKYCOBBIX COCOYKOB COOTBETCTBYIOIIMM HEPBHBIM KIIETKAM, U YTO
MbI, auiieHasie P2X; - u P2X -penentopoB, He CITOCOOHBI K BOCTIPHUSATHIO BKYyCA.
NHTepecHO, YTO Takue ke PeenTopbl OMOCPENyIOT HEKOTOpbIE OOJIeBbIE
omyueHuss. MHOT#e 3Hal0T HE TOHACIBIIIKE, YTO NOAKOXHbIE MHbEeKIUH ATO
BechbMa OosiesHeHHbl. HegaBHo rpynna ¢usunonoros u3 lllkons Mmeauuubel, cTroMa-
TOJIOTUU U OnoMenuuuHCKUX Hayk npu Koponesckom kosuienxe B JIOHI0HE TTOKa
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3aj1a, 4T0 00/1b BO3HHMKaeT B pe3yjbTare akrupauuu P2X-peuentopoB B
HEPBHBIX OKOHYAHUSAX B KOXKe, ONOCPEeAYIOIIUX TAKTHJIbHbIe U 00JieBble
omymenus. Cesazp AT® ¢ gpyrum Bua0M 00/14, 2 HMEHHO BO3HMKAKOLIEH NpH
NMOBPEKICHNHM HEPBOB, MMeeT HHOM XapakKrTep. JKCIIEPUMEHTbI, IPOBe/IeHHbIE
Kamzyxune Unoye (Kazuhide Inoue) u3 YuuBepcurera Kiocwo B SlnoHuu u
Maiikaom Caarepom (Michael Salter) u3 YuuBepcutrera ToponTo
CBHICTEJBCTBYIOT, 4YTO B JTOM CJy4ae MNPOUCXOAUT aKkTuBauus ATOP-
peuenTopoB HAa TMOBEPXHOCTH KJIETOK MHUKPOIJIMM B CIMHHOM MoO3re.
MuKkpor/iusi B CBOI0 04epelb CEKPEeTHPYET MOJIEKYJIbl, KOTOpPbIe Pa3ipamarT
HEPBHbIE BOJIOKHA, YTO M BbI3bIBA€T XPOHUYECKYH 004b (cm.: Puiuac /.
Hosrble nmogo3peBaembie 1o aejy 0 XxpoHudeckoi 6osu /BMH, Ne 1, 2010).

Yixe ceiyac HEKOTOpbIe (papmaneBTHyecKue KOMIIAaHUH
HAMepeBaKwTCHd HCHOIb30BaTh P2X-penentopbl B KadecTBe MHUIIEHeH /s
HOBBIX JIEKAPCTBEHHBIX CPEJICTB MPH HEBPOJOrHYecKHX 00X U 001X,
CONPOBOKIAAIIMNX BocnageHue. U 3T0 TOJIBKO 0JHA M3 BO3MOKHBIX 00JiacTel
npuMeHeHnsi AT® win UX penenTopoB B MeAUIMHCKUX HeasAX. B Tom ke psaay
HAXOOATCH CepAeYHO-CcOCyaucThie 3a0oJieBaHusA. UTO00bI NMOHATH NPUYMHY,
HY’KHO TIPOCJIeNTh, YTO NPOMCXOAUT NPH Takux mnaroaorusx. Kierkwm,
MOJIyYHMBIIIHE Ppusnueckue MOBPeKIEHU S WIH HENMPaBUJIbLHO
(pyHKuMOHMpYOIIHE, MOTYT BBICBO0OOKIATH AT® B MEKKICTOYHYIO Cpeny.
YacTo 3TO CIY:KUT CHTHAJIOM JJIfi OPraHM3Ma K BKJIIYEHHI) MEXaHH3MOB
penapanu, B YaCTHOCTH K BbIPa0OTKe B TMOBBIINIEHHBIX KOJHYECTBAX
TPOMOOUUTOB M O00pPa30BAHUI0 CIrYCTKOB KpPOBHM, OCTAHABJIMBAKIIMX
KpPOBOTeYeHHe. Y TPOMOONMTOB HMETCH peunentopbl moarumna P2Y12; ux
AKTUBALMA BHEKJIETOYHBIMM MoJieKyJdaMu AT@® wu BbI3bIBaeT Takue
H3MEHEHHS B KJIETKAaX, KOTOpPbIe YCKOPSIIOT 00pa3oBaHHe CTyCTKOB. JTH JKe
COOBITHA JIEeKAT B OCHOBE BO3HUKHOBEHHMSI TPOMOOB B KPOBEHOCHBIX COCYAaX,
YTO MOKET MPUBECTH K HH(PAPKTY WM HHCYJbTY. YiKe CO3IaHO JeKap- CTBO-
«0a0k0acTep» MOJA HA3BAHUEM KJIOMUIOTPeJ, KOTOpPOe OJIOKHUPYET pelenTopbl
P2Y12.

AHATOMUA ATD

B xauecTrBe Helpomenuatopa AT® HemocpeaACTBEHHO YYacTBYKT B
(pyHKIHOHUPOBAHUM T'OJIOBHOI0 MO3ra MU CEHCOPHBIX PEUENTOPOB, a2 TAKKe B
peryjsiuuu padoThl MbILII U IPYrHX OPraHoB U TKaHell. BbicBoOOKasICh U3
KJIETOK, He OTHOCSILIUXCH K HepBHOMH cucteMe, AT® yacro ciy:Kurt
«CIIyCKOBBIM KPKYKOM» JUISl 3alUUMTHBIX peakuuid. Hwuxke mnpuseaeHbl
HeKOTOpble nmpumMepbl AedcTBUA AT® Ha pa3juyHble OpraHbl U TKaHW. B
OJHMX CJIY4YasaX 3TH PyHKIHMHU YKe YCTAHOBJICHbI, B IPYTUX U3YYAKOTCS.

MO3I'. AT® onocpeayer CBfi3b MEKIY HEHPOHAMH, a TaK:Ke MEKIY
HelipoHaMH M KJeTKaMu riud. HWHpopMauusi, mnepeHocumMasi ITHUMHU
MOJICKYJIAMH ¥ MPOAYKTOM HX paclleNJIeHHs aJeHO3MHOM, BJIHUSAET HA COH,
NnaMAaTh, 00y42eMOCTb, IBUIATEJIbHYI0 AKTHBHOCTb. A €CJIM CUTHAJ CJAUIIKOM
CHJIBHBIA, MOXKET Pa3BUTHCH JIUJICNCHS WJIH JApyrue IMCUXHYECKHe
paccrpoiictBa. AT® croco0cTBYeT 3a’KUBJICHHUIO PAH, HO B TO K¢ BpeMsl MOKeT
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yllIeid, HOCa W f3bIKa B IOJIOBHOW MO3I. Y4YacTBYyeT B mepegade B roJI0BHOH
MO3I 00JIeBbIX CTUMYJIOB.

CEPALE. Mouekyabt AT®, BbicBOOOKIaEMBbIE BMeCTe €
HOPaJPEHAJTMHOM HEPBHbI MM KJI€ETKAMHM BereTaTMBHOM HEPBHOIl CHCTEMBI,
CTUMYJIMPYIOT COKpalleHHus cepaeyHoil mbimubl. Hapymenuss B padore 3toii
CUTHAJIBHOM CHCTEMbI BbI3LIBAIOT APUTMHUI0 M H3MEHEHHE apPTepPHAIbLHOIO
JAaBJICHUS.

APYI'ME OPI'AHBI. AT®, BbICB000:K1aeMblii HEPBHBIMH KJIETKAMU
KHIIEYHHKA, CIOCOOCTBYeT COKPAIlEHHMI) €ero CTeHOK W CeKpeluu
NMIIeBapUTEJbHBIX (epmenToB. AT® y4yacTByer Takke B peryJasiuuu
IPEKIUH, COKPAIIEHU CTEHOK MOY€BOTI0 My3bIPsl.

KOCTHASA TKAHDb. AxtuBanuss AT®-peunentopoB CTHMYJIHpYeET
NMpouecchbl BOCCTAHOBJIECHHUS KOCTHOH TKaHM W NOJABJSIET MNPOLECChI ee
pa3pyLueHus.

KO/KA. AxktuBanusi AT®-peuentopoB cmoco0CTByeT 3a’KMBJICHHIO
PaH, a TaK:Ke, BO3MOKHO, YYACTBYeT B HOPMAJIU3ALUH MPOLECCOB KJIETOYHOMI
npoandepannu Npu TAKUX 3200J1eBAHUSAX, KAK NICOPHUA3 U CKJIEPOAePMHUSL.

NMMYHHAS CUCTEMA. MoJekybl AT®, BpIxoasmue U3 KIeTOK
NpPH MOBPEKIEHUAX TKaHel, CTUMYJHPYIOT KJIETKH MMMYHHOH CHCTEMBI K
3alyCKy BOCHAJIEHUS] — 3alIUTHON peaknuu opranusMa. OQHAKO CIAUIIKOM
CHJIIbHOE U JUIMTEJIbHOE BOCIHAJIEHHE MOKET IPUBECTH K HeKeIaTeJbHbIM
MOCJIeACTBUSAM, HampuMep peBMaTougHomy aprpury. ATD B kadecTBe
NePEeHOCYNKAa HUHPOPMAIMHU IOMOraer KJIeTKaM HMMYHHON CHCTEMbI
YHHUYTOXATh KJETKH, HWHQPUUMPOBAHHbIE MNATOTCeHHbIMHM OaKTepUAMHU,
npeaoTspamaer crumyaupywmee aecrsue AT®D, a HeCKOJIbKO CXOAHBIX
NpenapaToB NPOXOAAT MOCAeIHHE CTAAMU KIMHUYECKHX HcnbITaHui. Eme
OIHO TMoOJie JesiTeJIbHOCTH /ISl Tepanuu, HaunejdeHHoii Ha AT®, — nwu-
meBapurejbHas cucrema. /keitmc IN'asuturan (James J. Galligan) m apyrue
COTPYAHMKH YHHMBepcuTeTa mrTara Muuyuran mnokasaam, 4rto ATO,
BbICBO0OOK/1aeMblii U3 HEPBHbIX KJIETOK KHMIIEYHHKA, CBsA3bIBaeTcsa ¢ P2X- u
P2Y-penentopaMu CTEHOK M YYacTBYeT B Peryjsiiid HX PUTMHYHBIX
COKpPALlleHUH, MNPOTAJIKMBAKIIUX MUINY 10  KHIIEYHOMY  TPAKTYy.
OnnoBpemeHHo MouiekyJbl AT®, cBa3biBaomuecs ¢ P2Y-penenrtopamu Ha
MOBEPXHOCTH KJIETOK, KOTOPbI€ BHICTUJIAKT MOJOCTh KHIICYHUKA, YCHJIUBAKOT
CeKpelMI0 NMUIeBapUTEIbHbIX (pepMeHTOB. BemecrBa, neicTByomme Ha 3TH
peuenTopbl M BJUAKIINE HA YKAa3aHHbIE NMPOLECChl, NPEACTABISIOT 00J1bIIOK
HHTepec A (papManeBTHYECKUX KOMIIAHMHM KaK BO3MOXKHbIC KAaHAMAAThI HA
POJIb JIEKAPCTBEHHBIX CPEICTB, HANMPABJECHHBIX HA YCTPAHEGHUE CHHAPOMA
pa3apasKeHHOH TOJICTON KMIIKH U ele 0oj1ee cepbe3HOoil NaToJIorum — 00J1e3HH
Kpona.

Tor ¢akrt, uTro AT® yyacTByeT B NOAACPKAHUN HOPMAJIBLHOM PadoOThI
MHO’KeCTBAa OPraHOB M TKAaHeW, mpeanojgaraer BO3MOXKHOCTb ero NpuMeHeHUus
JJIS JICYEHHMS LeJIOr0 psiia paccTpoiicTB: 0oJie3Hell MO4YeK, KOCcTeil, MO4YeBOro
NMy3bIps, KOKH, HEBPOJOrHYEeCKHX U NCHUXHYeCKHMX marojoruil. U 4ro eme
0oJiee BaskHO — AT @, BO3MOKHO, AIBJISIETCH OHUM M3 €CTECTBEHHbIX
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TOPUH HE3aBHCHMMO JAPYI OT JApyra mnoka3ajav, 410 AT® paeicTBUTENbHO
MOAABJSIET POCT OIYXO0JIeil, B YACTHOCTH NPEACTATEJIbHOH KeJie3bl, MOJIOYHbIX
JKejie3, NpPSAMOl KHUHIIKH, SUYHUKOB, MHIIEBOAA,a TAKKe OCTAHABJIMBAET
pa3Butue MejgaHoMmbl. CurHajibHas cucremMa ¢ yyactuem AT®, ¢ oxgHoit
CTOPOHBbI, BbI3BIBAET ANOITO3 PAKOBBIX KJIETOK, a € APYroil — Ccrnoco0cTByeT
au¢pPepeHIMANNY KJIETOK, H BCe BMECTe 3TO 3aMe/JIsAeT POCT OIYXOJIH.

s Toro 4rodbl HOBbIe cBeAeHHA O QyHkuuax AT® Hamuin
NPaKTHYeCKOe NMPHUMEHEHHe — HMeEETCS B BHAY CO3JaHHMe JIEKAPCTBEHHBIX
NpenapaTroB, rOTOBBIX K yNOTPeOJCHUI0, — MPHACTCH NMPOAeIaTh OrPOMHYIO0
padory. Ho yxe ceiiuac MHOrMe Hay4HO-HCCJIeA0BaTeJIbCKUE J1a00paTOPUU U
(papmaneBTHYeCKHEe KOMIAHUM AKTHBHO 3aHUMAKTCH NMOMCKAMH BelleCTB,
KOTOpbIe N30MPAaTeJIbHO BJIUAIN Obl HA ONpeleIeHHbIC MOATHIIBI PEeleNTOPOB
AT® win O0gokupoBaau pacuenieHue AT® mocie ero BbICBOOOKICHHUS U3
KJICTOK.

AT® - Be3gecymnb

Yuacrue AT® B padore caMbIX Pa3HbIX CHTHAJIBHBIX CHCTEM CTABHMT
nepex HCCJAeAOBATeJAMH N0 KpaiiHell Mepe OJHY Cepbe3HYI0 MpodJemy:
CO3/1aHMe JIEKAPCTBEHHBIX CPE/ICTB, HALICJICHHbIX HA ¢AMHCTBEHHBbI OPTraH HJIH
TKaHb. B03MO0XHO, pemIUTH ee MOMOXKeT pa3HooOpasue CyObeIUHHYHBIX
kKoHurypanuii AT®- peuentopoB y pa3sHbIX BHAOB KJIETOK M TKaHei.
Bampxur Kak nbiTaercsi ceiiyac CKOHCTPYMPOBATh HCKycCTBeHHble AT®-
peuenTopbl, KOTOPbie MOKHO ObLIO ObI BCTPOUTH B KJIE€TOYHbIE MeMOpPaHbI in
Vitro wiim aazke B KJIETKH JIa0OPATOPHBIX KMBOTHBIX. JTO MO3BOJIUT BHIABUTH
MOCJIeACTBUST MHUHUMAJIbHBIX HM3MeHeHUH (YHKuui peunentopoB. Ectb u
Apyrue moaxoabl K HANPABJIEHHOMY M3MeHEHMI0 PYHK- MUOHUPOBaHUA AT®D
KAK CHTHAJBbHOM MOJIEKYJIbBI M H3YYEHHMI) €ero IOcCJeJACTBHH Ha YpPOBHe
OpraHm3ma.

OnHo W3 HeZABHHUX JOCTH:KeHUN mocaeaHux 20 jer B ToH o00JacTH
HccJIe0BaHMIA, 0 KOTOPOii HaeT peub, — onpeaeaenue Ipukom I' yokcom (Eric
Gouaux) u3 OperoHCKOro yHMBepcuTeTa KpUCTANJINYECKOH CTPYKTYpbl P2X-
KaHaJ1a y pbIOKH JaHuO pepuo. Temepbr Mbl MOXkKeM MNPOCJIAeIUTH 32 padOTOM
JAHHOI'0 pelenTopa Ha AaTOMHOM YPOBHE M NOHATH, KaK OCYLIECTBJISIETCH
AT®-curnanu3amus OT MOMEHTA CBSI3bIBAHMA MOJIEKYJbI C pPelenTopoM /10
MOMEHTA TMOJyYeHHs] CHTHAJIa [eJoil (U3HOJOrnYecKol cucTeMoil. ITO
MOMOKET TaKKe B IIOMCKEe HOBBIX JIEKAPCTBEHHBIX CPEACTB LeJIeBOro
AeMCTBUA.

HenaBHno AT®-peuentopsl ObLIM O0HAPYKEHbI Y PACTEHUN M TAKHUX
NPOCTEHIINX OPraHU3MOB, KaK CHHe-3eJIeHble BOJOPOCJIH, amMeObl H
IIMCTOCOMBI, YTO OTKPbIBAET HOBbIE BO3MOKHOCTH B 00ph0e ¢ 3a00/1eBaHUAMU
pacTeHHd M Ja’ke HaWJaeT NPUMEHEHHe B ceJbCKOM Xxo3sucrBe. Hanuume
cucreM AT®- curHajau3anuu y pasHbix popM KU3HU, J1aJ1€KO OTCTOSIIUMX APYT
OT JPYyra no ypoBHIO CJI0KHOCTH, HABOJAUT HA MbICJIb, YTO KOMMYHUKATHBHAS
¢Gynkuus nmosiBwiace y AT® Tak Ke JaBHO, KAK M CIOCOOHOCTH 3amacathb
JHEepPIruio.

Ml ¢ yaoBjieTBOpeHHEeM HA0JII01aeM 32 TeM, KAaK U3MEHSeTCs
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MuxkpocoMaibHOe OKHCJIeHHue U Onoorudyeckne GyHKIMU KHCI0POIa B
3TOM Ipouecce.

MukpocoMbl - MOP(}OIOrHYECKH 3aMKHYTBhIE BE3UKYJbl, B KOTOpBIE Ipe-
BpallaeTcsl SHAOMIA3MATHYECKUI PETHKYJIyM IMpU romMoreHuszauun TkaHeu. Cre-
J0BaTeIbHO, MUKPOCOMHYIO (pakluio, BbLIEIsAEMYyl0 Mpu AuddepeHunaIbHOM
HEHTPUPYTUPOBAaHUU TOMOTE€HATOB, 00pa3ylOT NMPEUMYIIECTBEHHO MEMOpPAHbI 3H-
J0TJIa3MaTHYECKOr0 PETUKYJIyMa U HEKOTOPBIE JIPYrue CyOKJIETOUHbIE CTPYKTYPHI
(Hanpumep, puOOCOMBI).

MukpocoMalibHOE OKUCIEHUE OCYILECTBIsAETCS (PEPMEHTHBIMU CUCTEMAMU,
JIOKAJIM30BAaHHBIMU MPEUMYILIECTBEHHO B MUKPOCOMHOM (h)pakiMu TakWX OpraHoB,
KaK Me4YeHb U HAAMOYEHYHHKH, B MeMOpaHax TJaJKOro 3HJ0IUIa3MaTHYECKOTO pe-
tukynyma (OI1P). depMeHThl, KaTaau3upyloUMe BOCCTAHOBJICHHE OJHOTO aToMa
MoJiekysel Oz ¢ 00pa3oBaHMEM BOJBI M BKIIOUYEHHUE JPYroro aToMa KHUCIOpoja B
OKHUCJISIEMOE BEIIECTBO, MOJYYWIM Ha3BaHHE MHUKPOCOMAJIbHBIX OKCHIA3 CO CMe-
MIaHHOW (QYHKIMENH WIM MUKPOCOMAIbHBIX MOHOOKCUTeHa3. OKUCIIEHUE C yHacTHEM
MOHOOKCHUT€HA3 00BIYHO M3YYalOT, UCIIONB3Ysl MpenapaTbl MUKpOCOM. B oTiauune ot
MUTOXOH/IPUATBLHOTO OKUCJIEHHS, TJI€ BEAYIIYIO POib, KaK ObLIO MOKAa3aHO BHIIIE,
UTPAIOT peaKIMK JACTUIPUPOBAHUS, a KUCIOPOJ SIBISETCS KOHEYHBIM aKIIEITOPOM
AJNIEKTPOHOB W HCIOJNB3YeTCS JHINb i1 00pa3oBaHUs BOJABI, B Ipolleccax
MUKpPOCOMAJILHOTO OKHMCJIGHHSI aKTUBHPOBAHHBINM KHCJIOPOJ HEMOCPEICTBEHHO
BHE/PSETCS B OKUCIsieMoe BemecTBo. [Ipu 3ToM ¢QyHKIMOHANbHAS POJIb MUTOXOH-
JPHUAIIBHOTO U MUKPOCOMAJIBHOI'O OKMCIIEHHsI B KJIIETKE pa3iaudHa. MUTOXOHIpH-
aJIbHOE OKMCIJIEHHE - MEXaHU3M HCIIOJIb30BAHUS KHCIOpPO/a B OMOIHEPreTUYEeCKUX
npoueccax. MEUKpocoManbHOE OKHCIIEHUE - MEXaHU3M HCIIOIb30BaHMsI KUCIOPOJA C
"IIacTUUYECKUMHU'" LETIAMMU.

@depMeHTHBIE CUCTEMBbI, JIOKAJIM30BaHHbIE B MHKPOCOMHOH (Qpakuuu u
CHOCOOHBIE MCIOJIb30BaTh MOJIEKYJISIPHBIM KHUCIOPOJ JJIsl OKUCIIEHUs creuuduue-
CKUX OpPraHMYECKHX COCIMHEHMH, AENATCS Ha OKCUT'€HAa3bl, MPUCOEIUHSAIONINE 00a
atoma kuciopoaa (A + Oz --> AQOy), ¥ TUAPOKCUIIA3BI, MPUCOCTUHSIONINE K CY0-
CTpaTy TOJBKO OAuH U3 ABYyX atomMoB Oz (A + O, --> AOH + [O]). Bropoii atom
KHCIIOpOoa UCTIoNb3yeTcss 00b1uHO Ha okucienne HAJI®H,. Hanpumep:

Crepoua (RH) 02
HAA®H,
r H,O
HAPOKCHETOPOMA
(ROH) A

MukpocomainbHas 1ernb GEPMEHTOB, OCYIIECTBISAIONIAs THIPOKCHIHNPOBA-
HHE, B 3HAUUTENBHOU Mepe n3ydeHa. OHa comepxut uutoxpom P-450, BoccTtaHOB-
neHHbI CO-KOMILIEKC KOTOPOr0 UMEET MAKCUMYM TOTJIOLIEHUS IPU IJTMHE BOJIHBI
450 uM, cnemuduyeckuit daaBonporens, Brmodarommii DAJl, m Fe-6emnok,
cojJiep Kallliii HereMUHOBOE kele30. CiaeayeT 3aMeTUTh, YTO (PJIaBOMIPOTEUBI U
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LU TOXPOMbI, KOTOPbIe (PYHKIMOHMPYIOT B MUKPOCOMAJIBLHOM ey OKUCJICHHU,
Pe3K0 OTJIMYAKTCH OT (PEPMEHTOB MUTOXOHAPHUAJIBHOM bIXATEJIbHOM LeIH.

Q, RH
m-z-‘- RH
(HAR®+H")
e

TudpoxcunasHeiii KOMNAeKC
cywacmuem yumoxpoma Py,

[Fe—6enox; &;
V2HAAGH+H*]

H* Hy0 ROH
Puc. 78. Cxema mexaHu3Ma peakyuu 2udpPOKCUNUPOBaHUST 8 MUKPOCOMAX.
Fe2* - soccmaHoeneHHasi popma yumoxpoma P-4S0; RH - cybecmpam;
@r1 -¢pnasonpomeud; Fe 6esnok - 6enok, codepxxauyuli He2eMUHOB0E XKesle30

Ha puc. 78 B o0uieit gopme npeacrapiieHa Henb MEPeHOCA JIEKTPOHOB
B MHUKPOCOMAX, IIPH YYACTUH KOTOPOM OCYIIECTBJIAETCS THAPOKCUIMPOBAHME.
Kak BUAHO M3 3TOro pHCyHKa, MMEKOTCH [Be TOYKH LENH, IJe y4acrByeT
HA/I®H,: nepBbIii pa3 OH NOCTABJSAET aTOM BOAOPOAA W MPOTOH ISl
o0pa3oBaHusi BOAbI, BTOPOH - OTAAeT OJJIEKTPOH /JA BOCCTAHOBJIECHUS
nutoxpoma P-450 (B mepeHoce 3JIeKTPOHA HAa NUTOXPOM Y4YACTBYIOT
daaBonporena u 6esI0K, cogepkaNIUil HereMMHOBOE KeJjie30). Cuuraercs, YTO
uuToxpoM P-450 BpimosiHsieT ABOSIKYI0 PyHKIMIO. Bo-niepBbIX, OH CBA3BLIBAET
cy0oCcTpaT ruApOKCHIMPOBAHHS, BO-BTOPbIX, HA HEM NPOHUCXOAUT AKTHUBAIUA
MOJIEKYJAPHOT0 KHCJI0pPOAa.

K 4mceiny 3HIOTeHHBIX CYOCTPAaTOB MHKPOCOMAJBHOIO OKHCJICHUSA
cJielyeT OTHECTH CTePpOUIHbIe TOPMOHBI U X0JIECTEPUH, A TAKXKe, 0-BUINMOMY,
HEHACBILIEHHbIE )KMPHbIe KNCJIO0ThI. B moc/ieqHee BpeMs NOSIBWINCH YKAa3aHUS
HA BO3MOKHYI0 POJIb PeaKkluil MHKPOCOMAJIbMOI0 OKHCJIeHHS B OMOCHHTe3e
NPOCTArJAHAU- HOB. BeJiMKO 3HaYeHHe MHKPOCOMAJBHOIO OKHCJIEHHS B
MeTa00JIu3Me JIEKAPCTBEHHBIX CPEJCTB U PSA/Ia TOKCHYECKUX COeAUHEHU M.

1. OcHoBHBIE pepMeHTHI MUKPOCOMAJIBHBIX 3JIEKTPOHTPAHCIOPTHBIX
nemneu

MukpocomMajibHasi CUCTeMAa He COAEPKUT PACTBOPUMBIX B LIUTO30J1€
0eJIKOBBIX KOMIIOHEHTOB, Bce (pepMeHTHI - MeMOpPaHHbIe OeJIKM, aKTHBHbIE
LHEHTPbl KOTOPBIX JIOKAJIU30BAHbI HA HUTOIIA3MaTHYeCKO nmoBepxHocTu JP.
Cucrema BKJIIOYaeT HECKOJIbKO 0eJIKOB, COCTABJISIFOLIMX
iekTpoHTpancnopTHhie nenu (II1J). BIP cymecTBYIOT jJABe Takue IeINu,
nepBas cocTouT u3 ABYX (pepmentoB - NADPH-P50 penykrassl 1 nmuroxpoma
P50, BTOpasi BKao4yaet pepmeHT NADH-nmuToxpom-b peaykrasy, muroxpom bs
U elé oauH (pepMeHT - cTeaponi-KoA-necarypa3sy.

JuekTpoHTpancnopTHas uenb - NADPH-Psso penykra3za - nuuroxpom
P450. B 0o1b1IMHCTBE CJIy4aeB JOHOPOM 3JIEKTPOHOB (€) AJIA 3TOM LeNU CIAYKUT
NADPH, oxucasembiii NADPH-Ps50 peaykrazoid. @®epMeHT B KadecTBe
NPOCTETU- YeCKOW IPyNmbl COAepKUT 2 KodepMmeHTa - (uiaBUHAJACHUHIU-
Hykjgeotua (FAD) u paaBuamononykiaeotun (FMN).
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Hutoxpom P., - reMonpoTenH, CONEPKUT MPOCTETHYECKYIO TPYIIY TeM U
MMEET yYaCTKH CBS3BIBAHMS JJIs KUCIOpoJa U cyOcTpaTa (kceHoOnoTHKa). Hazpa-
HUE NUTOXPOM Py yKa3bIBaeT Ha TO, YTO MAKCUMYM IOTJOUICHUS KOMIUIEKCA IIH-
ToxpoMa Paso nexxut B obnactu 450 HM.

0%+ 2H—» H,0

NADPH+H* FAD X,FMNH; Fe* (Passo)
NADP* ‘XFADHZ FMN Fe‘ (Paso) »0 ROH

NADH+H" Fe*(bs)w_ ,Fe* (Paso) 0%+ 2H—> H;0
NAD* X FADH;X Fe"(bs)XFe” (Paso) X ROH

OkwucisieMblii cyOcTpatr (IOHOP DJIEKTPOHOB) IS NADH—uHTOXpOM bs -
penykrtassl - NADH (cMm. cxemy Boitie). [Iporonst u anexkrponst ¢ NADH nepexoast
Ha kodepmeHT penykrassl FAD, ciienytonum akienTopom 3JI€KTPOHOB CIYKUT Fe
nuToxpoma Ds. IluTOXpoM Ds B HEKOTOPHIX ClydasX MOXET OBITh JOHOPOM
3JIeKTPOHOB (€) must muroxpoma Pus wim 1t creapoui-KoA-gecarypassl, KoTopas
KaTaJu3upyeT oOpa30oBaHUE JBOMHBIX CBSI3€M B KUPHBIX KHUCJIOTax, MEPEHOCH
AJIEKTPOHBI Ha KKCIIOPO] ¢ 00pa30BaHUEM BOIBI (PHC. 12-2).

NADH-uuToxpom bs peaykra3a - ABYXJOMEHHBIH Oenok. ['oOysipHbIN
IIUTO30JIbHBIN JJOMEH CBS3BIBAET MPOCTETHYECKYyI0 Tpynny - kodepmeHt FAD, a
€MHCTBEHHBIN TUIPOGOOHBIN "XBOCT" 3aKperuseT OeIoK B MeMOpaHe.

Intoxpom bs- remcomepkamiuii 0€10K, KOTOPBIH HMECT JOMECH, JIOKAlu-
30BaHHBIN Ha MOBEPXHOCTH MeMOpaHbl OP, n KOpOTKHil "3asiKOpEHHBINA" B JTUTIN-
HOM OMCIIO€ CIIMPATTU30BAHHBIN TOMEH.

NADH-uuroxpom bs -penykrasa u muroxpom bs, sBissich "3asskopeHHBIMEA"
OenkaMu, He (PUKCHPOBAHBI CTPOTO Ha ONMpPEACIEHHBIX ydacTkax MeMOpaHbl DOP u
II03TOMY MOTYT MEHSTh CBOIO JIOKAJIA3ALHIO.

2. ODyHKUMOHUPOBaAHUE HUTOXpPOMA P,

N3BecTHO, YTO MOJEKYJSPHBIA KUCIOPOJA B TPUILJIETHOM COCTOSIHUM HUHEp-
TEH U He CIIOCOOEH B3aUMOJIEHCTBOBATh C OPraHUYECKUMU COCAMHEHUAMH. YTOOBI
c/IeNaTh KUCIOPOJ PeaKlHOHHO-CIIOCOOHBIM, HEOOXOIUMO €ro MPEeBPaTUTh B CHUH-
TJICTHBIN, UCTIONIB3YsI (DEPMEHTHBIE CUCTEMBI €0 BOCCTaHOBIIEHUS. K anciy TakOBBIX
MPUHAJICKUT MOHOKCUTEHA3Hasi CUCreMa, cojepxkamias HUToXpoMm Paso. CBs-
3bIBAHUE B AKTUBHOM IIeHTpe HuToxpoma Pu nunodunbHoro Bemectsa RH u mo-
JIEKYJIBl KUCIIOPO/Ia TIOBBINIAET OKUCIUTEIbHYIO aKTUBHOCTD (DepMEHTA.
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Uuronnasma

NADPH+H' NADH+H'
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% Luroxpom Creapoun-KoA-
& Paso AecaTypasa
| cucrema Il cucrema

Puc. 1. dnexkrponrpancnoprasie nenu JP. RH - cydcTpaT uuroxpoma
P4s0; cTpesikaMM NMOKa3aHbI peaKUUM MePeHoca JJIeKTPOHOB. B ogHoi1 cucreme
NADPH oxucasierca NADPH nuroxpom Piso-peaykra3oii, KoTopasi 3aTemM
nepenaéT JIEKTPOHBI HA 1[eJI0e ceMeilcTBO HUTOXPOMOB Psso. Bropas cucrema
BKIIOYaeT B ceds1 okuciaenne NADH nuroxpom bs-pexykra3oi, 3JieKTpOHBI
nepexoAsiT HA HUTOXPOM bs; BoccTaHoBJIeHHYI0 Gopmy nuToXpoma bs
okucasier creaponi-KoA- necarypasa, KOTopasi nepeHOCHT 3JIeKTPOHBI Ha O».

OauH aToM KHCJI0OpPOAAa NMPUHUMAET 2 ¢ W mepexoauT B ¢popmy O .
Jonopom »3sexkTpoHoB cayxkuT NADPH, koropbiii oxkuciasercs NADPH-
muToxpom Puso peaykrasoii. O2 B3ammogeiicTByer ¢ mporonamu: 0> + 2H+ /N
H>0, u odpa3yercs Boga. Bropoii aToMm MoJIeKyJbl KHCJI0POAAa BKJIKYAETCH B
cyocTtpat RH, o6pa3yst ruapokcuiibHyio rpynny Bemectsa R-OH (puc. 2).

CyMMapHoOe ypaBHeHHe peaKuuH I'MmApOKcHIupoBaHus BemecTBa RH
(pepMeHTAMH MHKPOCOMAJIBHOT0 OKUCJICHHS:

RH + O, + NADPH + H+ * ROH + H;0 + NADP+ .

Cyo0crpatamu Psso MOryT ObITh MHOTrHe ruapo(o0HbIe BelecTBa KAK
JK30NeHHOT0 (JIeKAPCTBEHHbIE IMpenaparbl, KCEHOOMOTHKH), TAK H
JHIOTCHHOTI0 (CTEPOU/bI, JKUPHbIE KMCJIOThI U AP.) IPOUCXO0KACHUS.

Takum oOpa3zom, B pe3yjbrare mnepBoii ¢a3bpl 00e3Bpe:KUBAHUS C
ydyactueM unutroxpoma Pip mpoumexoaut MoaM(pUKANMA  BelIeCTB  C
o0pa3oBaHueM (YHKUMOHAJBbHBIX TPYNIl, NOBHIIIAIIUX PACTBOPHUMOCTH
ruipododHOro coennHenus. B pesynbrare MoaupuKkanuu BO3MOKHA MOTEPH
MOJIEKYJI0H €é OMOJIOrnYecKoil aKTUBHOCTH WJIM Jaxke (popMuUpoOBaHue Oosee
AKTHBHOI0 COeJMHEHHUS, YeM BelIeCTBO, U3 KOTOPOro OHO 00pa30BaJioCh.

3. CBoiicTBa CHCTEMbI MUKPOCOMAIbHOT00KUCIEHUSA

Ba:xueiiliue cBoicTBa (epMEHTOB MHUKPOCOMAJIBHOIO OKHUCJICHHS:
IIMpPOKas cyOcTpaTHAasi cieu(PUIHOCTH, KOTOpPasi MO3BOJIAET 00e3BPe:KUBATH
camMble Pa3HOOOpa3HbIe MO CTPOEHUI0 BellleCTBA, H PeryJisiiiusi AKTUBHOCTH 1O
MeXaHU3MYy MHIYKIHH.

IIupokas cyocTpaTHas cnenqupuaHocTb. U30popmbl Piso

K HacTosimieMy BpeMeHH ONMMCaHO OK0JI0 150 reHoB mmroxpoma Pisp,
KOAMPYIOIIUX pasiaudHblie u3opopmbl Ppepmenta. Kaxaas u3z usodpopm Paso
HMeeT MHOI0 CyOCTPaTOB. JTUMHU Cy0OcTpaTaMu MOIyT ObITh KaK JH/IOT€HHbIE
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3THX COeJAUHEHUH, TaK W TuUAPOPOoOHbIe KCEHOOMOTHMKH, B TOM YHCJIeE
JexkapcrBa. Onpenenénnbie n30popMbl HMTOXPOMA
ROH Puso-Fe™ RH

/ \
7 \
Puso-Fe® ROH Puso-Fe™ RH Mepsuii &
I 21 //’_ (aoHopst NADH u
6 NADPH)
Puo-Fe™ O RH Puso-Fe®* RH
H;O 3 0O,
5 /
24"
4
PuoFe?* O, RH = Puso-Fe** O, RH

\ o i

Puc. 2. Tpancnopr 3J1eKTPOHOB IPH MOHOOKCUTE€HA3HOM OKMCJIEHUH C
yuactueM Pso. CsizbiBanue (1) B aAKTUBHOM HEHTpe nutoxpoma Pso Bemecrsa
RH akTuBupyeT BOCCTAHOBJICHHUE JKeJIe3a B TeMe - PUCOeTUHAETCHA NepBbIi
3JIEKTPOH (2). U3MeHeHHe BaJICHTHOCTH KeJie3a YBeJIMYMBAaeT CPOACTBO
komIiekca Psso-Fe RH k mosiekyJie kucisioponaa (3). IlosiBjieHue B eHTpe
CBSAI3bIBaHMS HUTOXpoMa P50 Mostekyibl O, yckopsieT NprcoeUHEHHEe BTOPOro
2JIEKTPOHA U 00pa3oBanne Komiuiekca Pso-Fe?*O,-RH (4). Ha caexyomem
srane (5) Fe?* okucasiercs, BTopoii 3J1eKTPOH NPHCOeTHHSAETCS K MOJIEKYJIe
kucaopona Psso-Fe O; ~. BoccranoBiennblii aTom kuciaopoia (0%) ceaspiBaer 2
NpPoOTOHA, U o0pa3yercs 1 Mosieky.a Boabl. Bropoii atom kucjopoaa uaét Ha
nocrpoenue OH-rpynnsl (6). Mogupuuunpoannoe Bemectso R-OH
otaeasiercst ot ¢pepmenta (7).

P4so yqacTBYIOT B MeTa00JIM3Me HU3KOMOJICKYJISIPHBIX COeIMHEHMI,
TAKHUX KaK 3TAHOJ U ALIeTOH.

Perysinusi akTUBHOCTH MUKPOCOMAJIbHOM CHCTEMbI OKHCJICHUSA

Peryasiiusi akTUBHOCTH MHKPOCOMAJIbHOM CHCTEMbI OCYIECTBJISIETCS
HA YPOBHE TPAHCKPHUIIIMH MJIM MNOCTTPAHCKPUINIUOHHBIX W3MEHEHHIA.
Nuaykuus cuHTe3a MO3BOJIfIET YBEJIUYUTh KOJN4eCTBO epMEHTOB B OTBET Ha
NOCTyIJIEeHHe MM 00pa30BaHNe B OPraHu3Me BellleCTB, BbIBeleHHEe KOTOPbIX
HEBO3MOKHO 0€3 y4acTHsl CHCTeMbl MUKPOCOMAJIbHOT0 OKHCJICHHS.

B Hacrosimee Bpemsi omucaHo Oosiee 250 XMMHYECKHX COCIMHEHHH,
BbI3bIBAKOIIUX HMHAYKIHMI MHKPOCOMAJBbHBIX (epmenToB. K 4ucay 3Tmx
HHAYKTOPOB OTHOCAT OapOMTypaThl, NOJUIMKJIHYECKHE apoOMaTH4YeCcKHe
yIJ1€BOAOPOAbl, CNHPThI, KETOHbI M HeKOTOpblie cTepounanbl. Hecmorpsi Ha
pa3HooOpa3ue XMMHYECKOr0 CTPOEHHS, BCe MHAYKTOPbI MMEIT PsA O0mIMX
NMPU3HAKOB; UX OTHOCAT K YMCJY JUNOPWIbHBIX COeJUHEHUN, H OHHU CJIY:KAT
cyocTparamu i muToXpoma Pysp.

OO0mue myTn KaTadoaM3Ma.
O0mme nyTu KaTado0IM3Ma HAYUHAKTCA ¢ MUPYBATAa, KOTOPBIH
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TuI-CoA moaBepraeTcsi HOJIHOMY OKUCIICHUIO B ITUKIIE TPUKAPOOHOBBIX KUCIIOT, T
U3 JIBYYTJEpOAHOrO (PparMeHTa YKCYCHOM KHUCJIOTBHI U3BJIEKAIOTCS 8 3JIEKTPOHOB.
Otn snekTpoHbl B cocraBe Moiekynl HAJIH n ®AJIH, BoBiekarTcs B mpouece
OKHUCJIMTENBHOTO pochopunupoBanus, rae cunresupyercss ATD u o6pasyercs HoO.
K o0mum nyTsim KaTa601u3Ma OTHOCST: OKUCIUTEIIBHOE IEKapOOKCH- TUPOBAHUE
MAPOBUHOTPAHON KHCJIOTBHI, I[HUKI TPUKAPOOHOBBIX KHUCJIOT, OKHUCIHUTEIBHOE
dbochopunupoBanue.

OxucianrenbHOE 1eKAPOOKCHUIMPOBAHKE IMPOBHUHOIPAIHON KUCI0THI
Tpancnopt nupysata. IlocTymieHne nupyBaTa B MUTOXOHJAPUM (TPAHCIOPT
nupyBarta) o0ecreunBaeT crelnnaibHas 0eaKoBasi TPAaHCIIOPTHAS CUCTEMA, JIOKaJIH-
30BaHHas BO BHYTPEHHEH MUTOXOHpUaabHON MeMmOpane. [IupyBart noctymnaer B
MUTOXOHJIPUU U3 ITUTO30JIs1 COBMECTHO C MMPOTOHAMU IO MEXaHU3MY COMPSIHKEHHOTO
TpaHcnopTa. JIBMXKyIel CHIION MPU ATOM SIBIIIETCS SHEPTHs IPOTOHHOT'O T'pa-
JTMEHTA.

CtpoeHre nupyBaTIErUAPOTeHA3HOr0 Komruiekca. [lupyBatneruaporenas
HBIM KOMILJIEKC COCTOUT U3 512 cyObeauHUIl 00bEAMHEHHBIX B CIOXKHBIA MYJIbTH-
dbepmenTHBIN KOMILIEKC. B ero cocraB (puc. 3) BxoasaT 3 ¢epMeHTa: mupyBaT/ie-
ruaporenaza (El), murmaponunoamunanuntpancdepaza (E2) m auruaponumno-
amugaeruaporenasza (E3), a takke 5 xodepmentoB : tuamuHaudocdar (THD),
aunoeBas KucCioTa (CBSI3aHHAs Yepe3 CBOI KapOOKCHIBHYIO TpYyIIy ce-
aMUHOTPYMION JTU3MHA, BXOISIIETO B COCTaB (pepMEeHTa - TUTHAPOIIUIIOAMUIAIM-
atpaHcdepasbl, U nanee HazbiBaemas jgumoamua), PAJl, HAJI+ u CoA. Tpu xo-
depmenta (TP, nunmoamun m DAJ]) KOBaJeHTHO CBSI3aHBI B AKTUBHBIX IICH-
tpaxdepmentoB El1, E2 u E3 coorBerctBenHo, a HAJI+ 1 CoA BBINONHSIOT POJIb
BTOPBIX CYOCTPAaTOB B XUMUYECKUX PEAKIUAX (MUTPUPYIOUTUE KOHEPMEHTHI).

Oco6eHHOCTRIO (DepMEHTOB M OEJIKOB KOMIUIEKCA SBIISETCS TO, YTO BCE
(bepMEeHTHI 1 OETKOBBIE KOMITIOHEHTHI MYJIBTH(EPMEHTHOT'O KOMILIEKCa KOJIUPYIOTCS
B saepHor JIHK wu cuntesupyrorca B uwmrozone. I[locine ux mocrymieHus B
MUTOXOHJPUATIbHBIN MaTpuKC (Ipu 3ToM 3atpaunBaercs sHepruss AT® u npoToH-
HOTO TPaJIMeHTa) OHU IMOJBEPraroTcs PUHATHLHOMY (POJIUHTY C MOMOIIBIO MHUTO-
XOHJIPUAIBHBIX MIANIEPOHOB, MPUOOPETAIOT (QYHKIIMOHAIBHYIO aKTUBHOCTh U O0B-
SAUHSIOTCS B MYyJIbTU(EPMEHTHBI KOMILICKC.

[TocnemoBaTenbHOCTh pEAKUMK B MUPYBATACTUIPOTE€HA3HOM KOMILIEKce. B
ATOM KOMIUIEKCE MPOUCXOIAUT mpeodpa3oBaHue mupysata B anetwi-CoA, couep-
KAl MaKpOIPTUIECKYI0 THOI(DUPHYIO CBSI3b U YIOAJICHHE W3 MUpyBaTa 2-X DJIEK-
TPOHOB B cocTaBe mosekynbl HAJH.

3HaueHue NeKapOOKCWIMPOBAHUS MHUpPyBaTa Jisl WU3BJICUYECHUS SHEPTUU U3
MOJIEKYJIbl UCKIIOUMUTENIBHO BEIUKO. Tpu yIriepogHbIX aToMa MUpyBaTa HUMEIOT
Pa3HyIO CTENEeHb OKUCIEHUA. YTiepoa MeTwibHOU rpynmnsl (-CH3) nuMeeT crenenn
OKHCIICHUS -3 M, CJIEJ0BATENbHO, B AanbHEneM npu ero okucnenun 10 CO, (C+4)
MOXHO TOJIYYUTh 7 3JEKTPOHOB. YTiepos keto-rpynmbl (>C=Q) okucieH 3Ha4u-
TeNbHO (cTeneHb okucieHus +2) npu ero okucieHun 10 COz MOXKHO M3BIIEYb 2
AIEKTpOHa. A yriiepos KapOOKCHJIBHOW TPyl OKUCIIEH MOYTH MOJTHOCTHIO (+3).
[ToaTomy KapOOKcUIIbHAsI TPyIIa 3TO JO HEKOTOPOW CTEeNeHW OasuiacTHash 4acTh
MOJIEKYJIbI C TIO3UIUU U3BJICUEHUSI SHEPTUHU, OKUCIICHUE 3TOr0 YIJIEPOJa MOXKET-
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JaTh JUIIb 1 35eKTpoH. Y alieHne KapOOKCUIIbHON IpyMIbl (T.€. PEaKIUIo JIeKap-
OOKCUJIMPOBAaHUA) KaTalu3upyeT (EpMEHT MNUPYBATACTUIIPOTEHA3a B aKTUBHOM
LIEHTPE KOTOPOTro JoKaau3oBaH TuaMuHandocdar - kopepMeHT nekapOOKCHINPO-
BaHMUSI.

1. B aktuBHOM LieHTpe (hepMeHTa NPOUCXOJUT NPSIMOE B3aUMOJAEICTBUE
JIByX aTOMOB yriepojia ¢ oOpa3oBaHUEM MEXIY HUMH KOBAJICHTHOU CBS3U. DTO
B3aUMOJICHCTBUE OOYCIIOBJIEHO Pa3HOMMEHHOCTBIO 3apsI0B, KOTOPHIMU 00JaJatoT
yraepoi KeTO-IPYIIbl MUpyBaTa ¢ OJHOW CTOPOHBI U aTOM YTIJiepojAa TUa30JIbHO-
roKoJIbIla THAaMUHITIpOodochaTa ¢ Apyrou.

2.  Ha stoit ctanuu El (mupyBaTaeruaporeHasa) nepeHOCUT aTOM BOJO-
poia u AByXyriaepoHbii anetulbHblii pparmeHT (CH3-CO-) Ha MoneKkyny Jumoe-
BOU KHCJIOTBI, JIOKAJIM30BaHHYIO B aKTUBHOM IlieHTpe pepmenTa E2 (muruapomurno-
amupaneruitpancdepassl). [Ipu 3ToM B akTUBHOM 1IeHTpe (hepMeHTa 0Opa3yeTcs
aneTunTuodGUp JIUMOaMHUIA, & BOCCTAHOBICHHE NPHU ITOM JIMIMOAMHAA CIOCOO0-
CTBYET U3BJICUCHHIO e11le 1 anekTpoHa (0T 2-T0 yriiepoAHOTO aToMa MupyBaTa.

3. B oroit peakiuu CoA-SH aTtakyeT THO3(QUPHYIO CBSI3b B aKTMBHOM
neHtpe ¢gepmenta E2, paspeiBaeT ee W MPUCOCIUHSIET K cebe IBYXYIJIEpOIHBIN
anetunbHb GparmeHT (CHs-CO-). Ilpoucxoaut obOpaszoBanue anetuia~CoA, Ko-
TOPBIA TIOKMJIACT AaKTUBHBIA IeHTp ¢depmenta E2 (muruaponumnoamuganeTu-
atpaHcdepassl). [Ipu sToM 006a aTroma cepbl JUIMOEBONW KUCIOTHI TTOJHOCTHIO BOC-
CTAaHOBJICHBI.

4. B oroii peakuuu pepment E3 (qurunponumnoaMuaeruporeHaza) Ka-
TaJU3UPYET MEPEHOC ABYX ATOMOB BOAOPOAA C BOCCTAHOBIEHHOIO JIUIIOAMMJA,
HaXOJsIIerocsi B akTUBHOM 1eHTpe GepmenTa E2 na kopepment ®AJl, nokanuso-
BaHHBIM B CBOEM aKTHUBHOM IieHTpe. [Ipu sTomM B akTHBHOM IieHTpe pepmenta E3
obpazyercs ®AJ[Hoe.

5. B akrtuBHbIN neHTp aeruaporeHassl (E3) mupyBataeruaporeHazHOro
komruiekca Bxoaut HAJI+ u mpucoeaunsieT k cede 2 3IEKTpOHA U MPOTOH OT KO-
dbepmenta ®AJIH2 u B popme HAJIH nepeHOCUT UX B MPOIECC OKUCITUTEIHHOTO
dbochopunpoBaHus.

CBsi3b OKHCJIUTEIBHOIO 1€ KAPOOKCUINPOBAHUSA MMPYBATA € IPOLECCOM

OKMCJIUTEJBHOr0 (hochopuIMpoOBaAHUS.

[Ipu npeBpamenun mupyBata B aneTwi-CoA mpoucxomut o0Opa3oBaHHE
HA/IH, TpaHCTIOpTUPYIOILIETO 3JIEKTPOHBI B AbIXaTENbHYIO 1eMb. [lapa 351eKTpOHOB
B TIPOIECCE OKHUCIUTEIHHOTO (pochopmmmpoBaHrs MOKET y4acTBOBATH B CHHTE3E
AT® c ob6pazoBarmem 10 2,5 Moinb AT® Ha 2 MOJIb 3IEKTPOHOB. Y CHJICHUE pacnaaa
AT® B kJeTKe BEACT K MOBBIIICHUIO KOHIIEHTpauu AP 1 yCKOpEHHUIO OKUCTICHUS
HAJIH B npixatensHoi nenu. [loBeimenue konuenTpauun HAJ[+, B cBoto odepes,
CTUMYJUPYET OKHUCIHUTEIbHOE JeKapOOKCHIMpOBaHWE THpyBata. HampoTus,
noBeienre kKonueHTpauu AT® u HAJIH cHrkaeT ckopocTh 3TOTO MpoIiecca.

Taxum o0pazom, m3MeneHust otHomeHud AJIO/ATO® m HAJIH/HA/+ -
BOKHEWIIINE BHYTPUKIETOUHBIE PETYJISITOPHBIE CUTHAJbI, OTPa)KAIOUIUE SHEPreTU
YECKHE MOTPEOHOCTH KIIETKU M PETrYIUPYIOUIUE CKOPOCTh OKUCIUTEIBHOrO JeKap
OokcunupoBaHus nupyBata. Katanutuyeckas akTUBHOCTb MUPYBATIIETUIPOTE
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HA3HOI'0 KOMILICKCA CHM/KACTCH, KOrJa B KJIeTKaX HMeeTcd JO0CTATOYHO -
TOIUIMBA B BU/IE JKUPHBIX KHCJIOT U aneTuiI~CoA.

Peryasiuus nupyBataeruaporeiasioro komiviekca (IIK).

Peryasinusa nupysataeruaporenasnoro kommiekca (II[K) umeer Baknoe
3HaYeHHe JJIs o0ecredYeHus] NHMKJIA TPUKAPOOHOBBIX KHCJIOT - TOIJIMBHBIMH!
MoJiekyJaMu aneTwI-CoA. ToyHasi peryJsius 3TOro KOMILIEKCAa MMeeT BaKHOe
3HAYEHHUE B CBA3HM C HEBO3MOKHOCTHIO 00paTHOr0 npeodpaszoBanus aneTwi-CoA
B IIN- PYyBaT, T.K. (pepMeHTHI, HEOOXOAMMBbIE JJIsl 3TOr0 B OPraHU3Me 4Yea0BeKa
OTCYTCTBYIOT.

AxktuBHocTh  IIJIK  perynupyercsas  pasjiM4HBIMHM  cHOCO0aMMu:
AOCTYNIHOCTBbIO  cy0cTpaToB, MHIHOMpPOBAaHMEM  MNPOAYKTAMH  PpeaKIuH,
AJJIOCTEPUYECKHUM IIYyTeM, IyTeM KOBAJIEHTHON MOAU(PUKALMH.

AKTHBHOCTb NMPYBATACTHAPOTreHA3HOI0 KOMILJIEKCA YBeJIUYUBACTCS MPH
NOBbIINIEHNM KOHUEeHTpauuu AJ[®, BHYTPUKJIETOYHOIO0 KAJbLUHUA, O]
BJIMSIHHEM IOPMOHOB: MHCYJIMHA U aJpPeHAJIMHA.

Ilpu noBbimenun koHueHTpammu A/l® IIJIK HaxoauTes B
Hegochopuan- pOBAHHONH aKTUBHOUH (popMe. ITOT IPPeKT ycHIMBAETCHA NPH
NOBBINIEHNH  KOHUEHTPAIMM  BHYTPHMKJIETOYHOIO0  KAJbLMS, KOTOPBIH
akTusupyetr ¢ocharady IIJIK. Takoii mexanmsm aktuBanuu II/IK ocobenno
Ba’KE€H B MbIIIIAX U KUPOBOil TKaHu. AKTuBanus II/IK npoucxoaurt Tak:xe moa
BiIMsAHMEeM HHCyJuHA. OamH u3 3(Q¢eKToB HHCYJHHA - IOBBILICHHE
KOHUEHTPAUMH BHYTPUMHUTOXOHAPHAJIBLHOIO KaJbUHA, J3TO MPUBOAUT K
aktuupoBanurw IIJIK. B kiuerkax wmwuoxkapana IIJJK axrtuBupyercs
aJlpeHaTMHOM.

KopaneHTHas OcymectBasiercs ¢pochopuaupoBanuem u aedochopuiiu-
Moaudukanus: poBanueM.B cocTaB II/IK BXoasiT 2 peryJiiTOPHbIX Cy0Ob-
equnuubi: kuaasa IIJIK - ¢pochopuupyer pepmeHTsI
komiuiekca nnHakTusupyet II/IK; a ¢pocdarasa - nedoc-
dpopuaupyerdepmeHTsl, peBpamas epMeHTATUBHbIN
KOMILIEKC B AKTUBHYI0 Gopmy.

NuruéupoBanne IIpoayKThI MUPYBATACIHAPOTreHA3HOM peaK MU aJLJI0CTe-

NPOAYKTAMHU puyecku akTuBUPYOT KuHa3dy IIJIK. AkTuBHUpoBaHHasA

peakumm: KH- Ha3adochopuaupyer ¥ HHAKTUBUPYET (pepMEHTHI
KOMILIEKcA.

Taxkum odpazom, npu Hakomiennu HA/TH n anermii-CoA
TOPMO3UTCS NpeBpallieHue nupyBaTa B aneTua-CoA.
Tak, HannpuMmep, B eYeHH MPHU FOJTOAAHUM:

- U3 )KMPOBOI0 €10 B MeYeHb MOCTYNAKT sKUPHbIE
KHCJIOTBI, U3 KOTOPBIX o0pa3yercs aneTwi-CoA;

- B IPUCYTCTBUH BBICOKOMOJICKYJJIAPHBIX dKMPHBIX
kucaor uaruouposanue IJIK ycunuBaercs. Ilupysar
IPH 3TOM He OKHMCJIAETCH M MOXKeT ObITh UCI0JIb30BaH
1JIS CMHTE3a IJIKO03bI (B pouecce IMIIKOHEeoreHes3a).
Ansoctepudeckuii  |[IupyBat asuiocTepudecku akTuBUpyeT Hedocopuianpo-

83



[yTh: BaHHYI0 hopmy I1/IK, nelicTBys corimacHo ¢ Apyrumu cyo-
crtpatamu HAJ[+u CoA.

I'nukonmus.

['muxonus (ot rped. glycys - cmankuit u lysis - pacman) - mporecc OKucie-
HUSTTIOKO3bI, B PE3yJbTaTe KOTOPOTO MPOUCXOAUT paclIeIIeHue TIIOKO3bl C 00-
pazoBaHUEM2 MOJIEKYJ MHpyBaTta (a3pOOHBIA TJIMKOJIM3) WIM 2 MOJIEKYJ JaKTaTa
(ana»poOHbIirMKONMN3). [lpu a’poOHBIX YCIOBUSIX MHUPYBAT MPOHHKAET B MUTO-
XOoHApHUH, Tae noiHocThiookucaeTcss 10 CO2 u HoO. Ecnu copepxanue kuciopoaa
HEJIOCTATOYHO, KaK 3TO MOXKET UMETh MECTO B aKTMBHO COKpAIIAIOIIEHCS MBIIIIIE,
nupyBaT TpeBpaliaeTcs B JakTar. | JUKOIU3 - OJUH W3 LEHTPAJIbHBIX NyTel
KaTaboIu3Ma TF0KO3bl HE TOJBKO B )KMBOTHBIX U PACTUTENIHHBIX KJIETKAX, HO TAKXE Y
MHOTHX MUKPOOPTaHU3MOB. buosiornueckoe 3HaueHUE TJIMKOJIU3a COCTOUT B TOM, YTO
ATO OCHOBHOM MYTh PACIICTUICHUS TJIIOKO3bI 0 KOHEUHbIX MpoayktoB CO2 u HO.
NmMenHo 3TOT myTh MOCTABISAET KJIETKE npeodnanatonryio goiaw ATD - no 60-70 %
npyu OOBIYHOM THIIEBOM pallMOHE 4YesloBeka. Bce aecsaTh peaknuili TIMKOoIu3a
IIPOTEKAIOT B ITUTO30JI€ KJIETKH M XapaKTEPHBI 11 BCEX OPTaHOB M TKAHEH.

[Tpu a’>pOOHBIX YCIOBHSAX MUPYBAT MPOHUKACT B MHUTOXOHJIPHUH, TJI€ TOJTHO-
cteto okucisiercss 10 CO2 u H2O. Ecnu coneprkanne kuciaopoaa HEAOCTATOYHO, KaK
9TO MOXET HMMETh MECTO B aKTHBHO COKpAIIAIOIICHCS MBIIIIE, MUPYBaT Tpe-
Bpallaercs B JIAKTAT.

[lonBosi UTOT PACCMOTPEHUIO XMMH3Ma Ipoliecca TIIMKOJIN3a, OCTAHOBUMCS
€Il pa3 Ha ero OCHOBHBIX OCOOEHHOCTSX.

1. B rimkonu3e HE3aBUCUMO OT TOTO, MPOTEKAET OH MO aHAYPOOHOMY WU
a’pOOHOMY IyTH, MOXHO BBIJIEJIUTH JIBA OCHOBHBIX 3Tana. Peakuuu 1-5 cocraisior
NEPBBIA 3TANl TJIHMKOJIW3a, CYyTh KOTOPOTO - MPEBpalleHHWE CTAOMIBHON MOJIEKYIIbI
TUTFOKO3BI B JIB€ MOJIEKYJIBI O0Jiee PeaKIIMOHHOCTIOCOOHOTO (hochorauiepanbaeruia.
Ha sToMm sTane riukomnusa pacxoayroTcs a8e MosieKyiabl ATO.

Bropoii sTan riamkonu3a BKIIOYACT Peakiluu, MPUBOASIINE K MPEBPAIICHUIO
dbocdhornumepanpaeruaa B MUPyBaT WK JaKTaT (COOTBETCTBEHHO peakiuu 6-10 wim
6-11).

OTH peakiuu CBsizaHbl ¢ CUHTE30M ATO.

2.  BONBIIMHCTBO TTUKOIUTHYECKUX PEAKIINI 00paTHUMO, 32 UCKIIOYCHHEM
tpex (peakuu 1, 3 u 10);

3. Bce mpoMexxyTouHblE COEIUHEHUS HAXOAITCs B (hochopuinpoBaHHOM
dopme.Uctounnkom docdaTHOM rpynibl B peakiuusax GochopuaInpoBaHus SIBISIOTCS
AT® (peakmuu 1, 3) wim HsPO4 (peakuust 6);

4.  Pereneparus HAJI+, HE0OXOAUMOro Jisi OKUCJICHUS HOBBIX MOJIEKYI
dochormunepanpaernia, MPOUCXOJUT TMPU a3POOHOM TIUKOIU3E TOCPEICTBOM
IBIXaTEJILHOM IIEH.

[Ipu >TOM BOJIOPOJ TPAHCHIOPTUPYETCS U3 LUTO30J5 B MUTOXOHJIPUU C TO-
MOIIBI0 YeTHOYHOTO MexaHu3ma.[Ipu anaspooHom rinukonusze HA [+ perenepupy
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€TCsl B pEaKlMi BOCCTAaHOBJICHUSAMUPYBATa B JAKTAT, COMPSKEHHOTO C OKUCIICHUEM
HAJIHoa.

5. Oo6pa3zoBanne AT® mpu rMUKOIU3E MOXKET UITH JBYMS MyTAMHU: JIUOO
cyoctpatHeiM (pochopunupoBanuem, koraa ans oopazoBanust ATO uz AJID u
H3PO4 ucnonp3yercst s3Heprusi Makpo3pruueckoit cBsi3u cyocrpara (peakuuu 7, 9),
aM00 TyTeM OKHUCIMUTENBbHOro (ochOpUIMpPOBaHUS 3a CYET DSHEPrUu IepeHoca
AIIEKTPOHOB U TIPOTOHOB B ABIXaTEIHHOMN IIEITH.
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TEMA: HUTOKHWHbI, MIIEMUWSA U PEIIEP®OY3USA: KITMHUYECKHUE
ACIIEKTBI.

OcHOBHBIE BOIIPOCHI TEMBI.

1) HeiliTpoduabHbIe rPaHyJIOLUTHI, MOHOUMTHI M MaKpodaru

2) I'pynnsl xemorakcu4eckux BewmecTs (GakTophbl XeMOTaKCcHCA AJ1d HelTpo-
¢pus0B, MOHOLIUTOB/MaKpodaros)

3) OcHoOBHbBIE M0JIEKYJIbI KJI€TOYHBIX MeMOpaH, yAep:KuBaloIue KJIeTKH BOC-
naJleHus

4) IIpu3Haku aKTHBALUM HEUTPOGUIOB

5) AHTHMHKPOOHBIe 6eJIKH U epMeHThI HeHTPO(PHUI0B, MOHOLIMTOB U MAaKPO-
¢aros

6) PoJib 3HAOTEINATBHBIX KJIETOK B PA3BUTHH BOCHAJIMTEIbHON peaKkuuu

7) dakrop ¢on Buiansedpanra (pPB)

8) uroxkuHbl. MeTa00IMTHI APAXHI0HOBOH KHCJIOTHI

9) CHHAPOM CeNnTHYECKOro HIOKA

10) Hmemusi u penepdysus. F'unore3nl pa3sBuTHs (CBOOOTHOPATUKAIbHAS T'H-
10Te3a; THNOTE3a MOBPeKIeH s, CBs3aHHas ¢ eperpyskoii Ca’+; runoresa) noBpexieHus B
CBSI3U ¢ norepeii pocdoMnNI0B U3 CAPKOJIEMMbI

AKTYaJIbHOCTH T€MBI.

HuToxkunsbl (IIK) - 3170 mpoayunpyemple KiIeTKAaMH 0€J1KOBO-TENTHIHbIE
dakTopsl, OCYIEeCTBJISIIOIIHE KOPOTKO-IUCTAHTHYIO PeryJsiliuio
MEKKJIETOYHBIX U MEKCUCTEMHBIX B3aumMoaeicTBuil. [{MTOKUHBI onpeae T
BbIKMBA€MOCTh KJIETOK, CTHMYJSIIIMI0 WIN HWHru0MpoBaHWe HX PoOCTa,
auddepeHIMPOBKY, (PYHKIMO- HAJIBHYIAKTHBAIMIO M AaMNONTO3 KJETOK.
Cnoco0HOCTH peryJiupoBaTh nepevyncjieHHble PyHKIMHA 00yCJIOBJIEHA TEM,YTO
nocJie B3auMOACHCTBUS HUTOKHHOB ¢ KOMIUIEMEHTAPHBIMH pelenTopaMM Ha
NMOBEPXHOCTH  KJIETOK, CHIHAJ 4Yepe3 3JIeMEHTbl  BHYTPHKJETOYHOM
TPAHCAYKIHH NepeJaeTcs B AP0, Ile aKTHBUPYOTCH COOTBETCTBYIOIIHE T'eHbI.
beakn, NPOAYKTHI AKTHBHPOBAHHBIX HUTOKUHAMM T€HOB,
CHHTE3UPYIOTCH KJIETKAMM M PeryJupyIoT nepevucJIeHHbIeBbIlIe MPOLecchl.
uToxkunsbl (LK) - ropMoHON0100HbIE MOJIEKYJIbI, IEHCTBHE KOTOPBIX HA
KJIETKY-MHMIIEHb OMOCpPeaAyeTcs BbICOKOCHEUU(PUUYHBIMH BbICOKOA()(PUHHBIMHU
MeMOpaHHBIMH pelenToOpaMu.

llllIOI\HH[)«N.IBO[)II\")IH pell@)
—> O

paciiCIrICHie LB}{ 3bIBAHUC ¢ HHTAKTHBIM PCLCHTOPOM 3a0; IOKHPOBAHHO
a0 —>
( = N 4 KJ1eTouHas MeMOpaHa
9 2
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Puc. Pacmeopumpvie peyenmopul 0,11 YUMOKUHOB.
1 - ¢pepMeHT KJI€TOYHOI MOBEPXHOCTH; 2 - HMTOKMHOBBIH penenTop

Bce peuentopst LK mnpeacraBiasioTr co00id TpaHCcMeMOpaHHbIE
IJINKONPOTEHHbI, Y KOTOPHIX BHEKJIETOYHAS YaCThHOTBEYAeT 32 CBSA3bIBAHUE
K. Kak npaBuio, 3T¥ penenTopbl COCTOAT 0oJiee YeM U3 0AHOI CyObeAMHUIbI,
NnpuYeMBbICOKOA]- ¢punHoE CBAI3bIBaHME SIBJISIETCH cJIeICTBHEM
B3aUMOJEHCTBUS € PAa3HbIMH CYObeIMHULAMH, KAKIAaA U3 KOTOPHIX caMa
cmocoOHa cBa3bIBaTh coorBercTBYromuii LK, Ho ¢ 0Oosee HuM3KOH
apPpuHHOCTHIO. OAHU CcYyObeIUHHMUBI PeHeNnTOPOB PearupywT TOJbKO C
onpeneaeHabiM LK, B TO Bpemsi Kak Apyrue cnoco0HbI (pOpMHPOBATH 00LIHE
peuentopsl s pa3Hbix K. Hagnuue o01umx CTPYKTYp B penentopax Mo:KeT
o0ycioBauBaThL (pyHKHUOHAIbLHOe cxoacTtBo psga LK. Kpome Toro, cyme-
CTBYWT 00lIMe TPYyNNoOBble PelenTopbl, CHOCOOCTBYIOUIHE YCTPAHEHUIO
mobiTka LK B ouare mopaskenusi. CuHTe3 peunentTopoB mnporekaer Oosee
HHTEHCHUBHO W JJIMTEJbHO, 4YeM cHHTe3 coorBercTBywommux LK, wurto
00ycJI0BJIMBaeT X 0ojiee- MOJHYI0 M OBICTPYIO 3JIMMHUHALUIO U3 COCYAHUCTOrO
pycian peaju3anui OHOJOrHYeckoro J3Ppdexkra B ouare MNOPaKEeHUS.
PacTtBopumbiii  peunenrtop, cBsasbiBapmuica ¢ HK,- 310 oTmenjieHHbIN
(epMeHTOM BHEKJIETOYHBIH JOMEeHMeMOpaHHOro penenrtopa. PacTtBopumbie
peuenTopbl COXPAHAKT BbICOKYIO A (PUHHOCTH B OTHOIIEHNH CBOUX JIMTAHI0B
U OJgarogapsi 3Tomy cnocooHsl HelTpaan3oBaTblK, npensTcTBYs MX J0CTYyILy
K MHTAKTHBIM MeMOpaHHbBIMpeENeNnTopaM; HUX MOKHO OOHApPYKHTHh B
CBIBOPOTKe HMoOYe. PacTBopuMble penentTopbl MOryT BBINOJIHATH (YHKIUM
KOHKYPHPYKOIIMX AHTATOHHCTOB, a TaK/Ke YYacTBOBAaTh B TPAHCIOPTE,
noctaBke LIK B ouar mopaxxeHnusi uBbIBeIeHUU UX U3 opranu3ma. B pesyiabrarte
B3aUMOICHCTBUS K c peuenTopom HHUIMUPYETCH CHTHAJI,
NepeIav4aKoTopPoro B KJIETKY O0ObIYHO NMPOUCXOAUT JHOO0 MO MYTH CYyYACTHEM
sHyc-KuHa3bl (JAK)-STAT, 1160 no myTu ¢ yuacrueM kuHa3bl Ras-MAP.

B orimume OT Kjaaccuuyeckux ropmonoB OoabmuHCTBOLIK siBiasieTcs
MOJIEKYJIaAMHU JIOKAJBbHOI0 (IapaKpuHHOro)aeiicTBus. OHM NPOAYUHUPYIOTCH U
YTUJIM3UPYIOTCH KJIeTKAaMH, HAXOASIIUMMCH B TeCHOUl OJmzocTtu. Bo3MoxkHO
uayrokpunHoe paeiicteue LK, T.e. geiicTBHe Ha Ty 3Ke KJIETKY,KOTOpasi
cekperuponaJia 1anubii LK. [Tocie BoigenenusskieTkamu-npoayuesramu LK
HMET KOPOTKUH IepuoJ- MNOJYBbIBEJACHUSI M3 KpPOBOTOKAa. BriBegeHue
karadoausupoBanHbix IIK wu3 opranusma ocyumecTB/iseTcsi INeYeHBIOU
noukamu. Hecmorpss Ha koporkuii mepuon ;ku3Hu LK,B chiBopoTKax pamxke
3I0POBBIX IOHOPOB HHOI/1a onpeAeasaTcsa nX Hu3kue yposHu. Cexpenus LK -
kpatkocpounbiii mpouecc. Komumpyrwmas LK mMPHK HecrabmiabHa, 4TOB
COYETAHUM € KPATKOCPOYHOCTHI TpaHckpunuuu re- HOBLIK mpuBogur Kk
HeINPOJOIKUTEJIbHOCTH UX OMOCHHTe3A.

K cucreme LIK B HacTosiee BpemMs OTHOCAT 0K010300 MHAMBUAYATBHBIX
NMOJUIENTHAHBIX BellecTB. CpeanBceX H3BECTHBIX K HACTOSLIEMY BpeMEHH
CeKpe- THPYEMbIX KJIeTKAMM PeryJsaTOPHbIX (P)AKTOPOB JABe IPYNIIbI
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* CHHTE3UPYIOTCH B IIpPoLecce peaju3aluy MEeXaHU3MOBECTECTBEHHOI'0
WK crneuupuyeckoro MIMMYHHUTETA;

* IPOSABJISAIOT CBOK AKTUBHOCTH NIPH 0Y€Hb HU3KUX KOHLEHTPALMIX
(mopsiaka 10-11 M/i);

* CJIyXKAT MeAMaTOpaMM HMMMYHHOH M BOCHAJIMTEIbHOMpEaKUUl M
00J1a1210T Ay TOKPUHHOM, NAPAKPHUHHON MIHAOKPUHHON AKTHBHOCTBHIO;

*00J121A0TILICHOTPONHON (MO (PYHKIIMOHAJIbHON)AKTUBHOCTBIO,  T.€.
oanH LIK oka3biBaeT BiMsIHHE HAPA3JIUYHBbIE MPOLECCHI;

*XapPaKTePHU3YIOTCH MOCIeI0BATEIbHOCTHIO OCylIeCTBICHUA 3P PEeKTOB:
onnH IIK crmocoden nnayuuposats npoaykuuio apyroro LK uiaum 3xcnpeccuio
ero peuenTopoB; Ha0JIOJAETCHd TaK:Ke CHHEPIM3M M AHTATOHM3M/EHCTBHUA
pasanunbix K.

Kaacecnpuxkamusa LK mMoxkeT nmpoBoAMTHCH MO MX OHMOXMMHYECKHMM H
0M0J10- THCKHM CBOWCTBaM, a TAK:KeNO THUIIAM pelenTopoB. B 3apucuMocTu ot
TOro, Kaku- ekjeTku UC npeumyuiecTBeHHO CHHTE3MPYIOT TOT WiannHoi 1K,
paziu4aT uH- TejeiikuHbl (IL), MoHOKHHBI MIMMpOKUHBI. B HacTosimee
Bpemsi 37 wuHTepieldKkn- HoBHUMeWT mudpoBbie ooo3Havenusn (IL-1-37),
octaiabHblelIK OykBennbie: CSF (kononnectumyaupywmme pakropsi), OSM
(oukoctatun M), LIF (dakrop, mHru- oOupyrwoummiijieiko3ubie kiaerku), TGF
(Tpancpopmupywmme ¢akTopbipocTa), CNTF (muauapHbIi
Heiliporpopuueckuii paxkrop’T" (pakTop Hekpo3a omyxoJieii), uHTEPGepOHbI
(IFN) ur.a. IIo mexanuzmy aeiicteusi HIK MC M0kHO YyCJI0BHO MOAPA3AETUTH
HA cJIeyILIne rPynnbl:

1. npoBocnajuteabnbie LK (IL-1, IL-6, IL-12, TNFa, IFNaJFNp,
IFNy, xemoxunbl - IL-8, MCP-1, RANTES wu ap.) npoayuupyoTcsi H
AeHCTBYIOT HA M- MYOKOMIIETEHTHbIE KJIETKH, NHUIMUPYH BOCHAJIUTEIbHbBIH
oTrBeT. MHOrMe aBTOpHI 0TMEYAKT, YTO BHICOKUN YpoBeHbITUX LK siBasieTcst
OTpa’KeHHeM aKTUBHOCTH U THAKECTH NMATOJOrH4eCcKOoro npouecca.

2. IIporuBoBocnanureabunie LK (IL-4, IL-10, TGFP wu ap.),
peryaupymomue cnenuduyeckue HMMYHHbIe PeaAKIMUM OrPAHUYNBAKOLINE
pa3BUTHE BOCIIAJICHUS.

3. Peryasitoppl KJIETOYHOT0O W TyYMOPAJbLHOI0 HMMYHHTETA
(ecTecTBEHHOr0 WM cHenU(UUECKOro), o0JajgaImue COOCTBEHHbIMU
3¢ ekTOPpHBIMU PYHKUUAMH (IIPOTUBOBUPYCHBIMHU, HUTOTOKCHYECCKUMHU).

CnekrTpbl Ouosiorudeckux axktuBHocteil IIK HMC B 3HauMTeIbHOM
CTEeINEeHH NEePEeKPHIBAKTCHA: OAUH U TOT Ke MPOLece MOKET CTUMYJIHPOBATHCS B
kiaerke Oosee dyem omuum LK. Bo muHormx caywasx B geicrBusix K
HaOJoaaercss cuHeprusM. AHTUreHsHass (Al) crumMyasiuMsi NPUBOAUT K
cekpennun I[K «mnepBoro mnokojenusi» - IL-1 u -6, TNF-a, kortopsie
HHAYIHUPYIT OMOCHHTE3 HeHTpajibHOoro peryiasrtopuoro LHK: IL-2, a Takike
IL-3-5, INF-y u ap. B cBorwo ouepennb, LIK «BTOpOro moxkosjieHus» BJIUSIIOT HA
OuocuHTe3 paHHUX. Takoil NPUHUMI [JeHCTBUS MO3BOJIsIET HE TOJbKO
peryJiupoBaTb HMMYHHbI OTBET, HO U AMILIU(UUNPOBATH €ro, BOBJIEKAsl B
peakuui Bce Bo3pacTramomiee Yuciao KieTok. IL-2 nmosiBiasiercds B UMTOILIa3Me
T-kneTok yepe3 2 4y nocJie crumyasinuu; [L-4 yepe3 4 4, [L-10 uepe3 6 4, IL-9
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Heticteue 1K TecHo cBsi3aHO ¢ (U3MOIOTMYECKUMH U MAaTo(PU3UOIOTHYE-
CKMMH peakuMsaMHU opranusma. IIpu 3Tom npoucxoauT MOy KaK JIOKAJIbHBIX,
TaK U CUCTEMHBIX MEXaHU3MOB 3alIUThl. OHON M3 BaXKHEUIINX (DYHKIMI CUCTEMBI
LK siBnsiercst obecrieyeHre corjaacoBaHHOTO JEUCTBUSI UMMYHHOM, SHIOKPUHHON U
HEPBHOM CHCTEMBI BOTBET HA CTpECC. YCHWJIEHHE NMPOAYKUMH omnpeneneHHbx LK
BOCHAJICHUS WK (PaKTOPOB, CTUMYJIUPYIOMIMX POCT JIUM(OLUTOB, MOXKET JIEKATH B
OCHOBE HEKOTOPHBIX 3a0oneBanuil. Bro sxe Bpems cHmxenue yposHs psaa LIK taxke
crnocoOHonpoBoIMpoBaTh 3aboneBanue. Tak, CSF wurpaer Beaymyropoib B
HOPMaJIbHOM T'€MOI033€, U YMEHBUIEHUE €TI0 MPOAYKLIUH HApyllaeT MEXAHU3MBbI
3aIIUTHI MPOTUB UHQPEKITUH.

[Tockonbky LK siBIIsIIOTCS JIOKaIbHBIMU MEIMATOPAMHU, O0JIee 11e1eco00pa3Ho
U3MEPITh UX YPOBHU B COOTBETCTBYIOIIMX TKAHSAX IOCIE IKCTPAKIUU TKAHEBIX
IPOTEUHOB WJIM B €CTECTBEHHBIX JKMJIKOCTSX, HAPUMED, B CJIE€3€, CMBIBAX U3IOJIO-
CTEH, MOY€E, CIMHHOMO3TOBOM XUAKOCTU U T.A4. YpoBHU LIK B ChIBOpOTKE Mu npy-
ruX OMOJOTUYECKUX KUJIKOCTSIX OTPAXKAIOT TEKYIIee COCTOSTHUE pabOThl UMMYHOU
CHCTEMBI, T.e. MX CHHTe3 KieTkamu In Vivo. B Hopme B kpoBu LK UC He
onpenenstorcs. Boisinenue 1K o0buHO oTpaskaer Hanmuuue BocmanieHus. Ompe-
nenenre ypoBHed mpoaykiuuu LK moHOHykneapamu mnepudepudeckoil KpoBH
(MIIK) in vitro nokaspiBaeT (G yHKIIMOHATBLHOE COCTOSTHHE 3TUX KiIeTOK. CIIOHTaHHAsI
nponykims [IK MIIK B kKynbType CBUACTEIBCTBYET, YTO OHU YK€ aKMBHUPOBAHBI 1N
Vivo. MaaynupoBaHHbiil (pa3iuyHbIMU CTUMYJISTOPaMU, MUTOTe- amu) cuHTe3 [[K
OTpakaeT MOTEHIMAIBbHYIO, PE3ePBHYIO CIIOCOOHOCTHKIETOK OTBe4yaTh Ha Al'-
CTUMYJN (B YacTHOCTH, Ha JEHCTBUEIEKApCTBEHHBIX MpemnapaToB). CHUXKEHHas
UHIynupoBanHas mpoaykims LK in vitro MoxeT cayXuTh OJHUM H3MPHU3HAKOB
UMMYHOJIE(UIIUTHOTO COCTOSIHUSI.

IIpu onenke yposuelr IIK HeoOXoauMO MOMHUTH, YTO OHM SIBIAIOTCS Al -
Hecrienuduyeckumu  ¢daktopamu. [lostomy  cmernuduueckas JIUArHOCTHKA
MHQEKIIMOHHBIX, AyTOUMMYHHBIX W allJIEPTUYECKUX 3a00JI€BaHUN C TMOMOIIBIO
onpeneieHuss ypoBHa Tex win MHbIX [IK HeBo3MoxHa. Tem He MeHee, u3ydeHue
ypoBHe# 1K mo3Bosser monyunts uHGOpMAHUIO 0 PYHKIIMOHATHHON aKTUBHOCTH
Pa3IMYHBIX TUIIOB MMMYHOKOMIIETEHTHBIX KIJIETOK; O TSYKECTH BOCIAIUTEIBHOTO
IIpoLecca, €ro Iepexoje Ha CUCTEMHBI YPOBEHb M IIPOTHO3E; O COOTHOILIECHHUH
mporeccoB akTuBanuu Tx1 W 2, 4TO OuYeHb BaxXHO TpH AuQdepeHITnATbHON
JIMAarHOCTUKE psifa HMHQEKIMOHHBIX U HMMMYHONATOJIOTMYECKUX TIPOILIECCOB; O
CTaJMM Pa3BUTHUS PsAla ALVIEPTUUECKUX M ayTOMMMYHHBIX 3a0oneBanmii. Kpome
TOro, omnpeaencHue ypoBHer [IK wncmone3yercss npu NOPUMEHEHUHM HOBBIX
MMMYHOMOJYJIMPYIOIINX MPENapaToB HA OCHOBE peKOMOUHAHTHHBIX LIK u ux aH-
TarOHUCTOB JUIsl W3Yy4eHHS (HapMaKOKHMHETHKH OSTUX TIPEMapaToB, a TaKKe HX
CcrocoOHOCTU UHAYLIUPOBaTh cuHTE3 Apyrux LK.

OnHako HEOOXOAMMO YUMTHIBaTh TO OOCTOSITENBCTBO, YTO OMOJIOTMYECKHE
s dexrer MHOTHX LK, B gacTHOCTH IL, NMEIOT BBICOKYIO CTEIIEHb MJICHTHYHOCTH,
KOTOpast CO3JaeT JOCTaTOYHO IIMPOKHE BO3MOXXHOCTM I KOMIIEHCALlMHU
HEJIOCTATOYHOCTU WK JeuIuTa OJHUX MEAUATOPOB JIPYTUMH, a TAKKE TO, UTO
MHorue I[K crnocoOGHbl B3auMOJeCTBOBATh CO CTPYKTYpPaMHU OJHUX U TE€X K€ pe-
LENTOPHBIX KOMIUIEKCOB. IMEHHO 3TO 00CTOSTENBCTBO OOBACHIET HEPEAKO OT
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CYTCTBHE KOppeJIsilMU Mexay coaep:kanumeM Ttex uiaum uHHbIX HK wu
KJIMHUYECKUMH OCOOCHHOCTAMH TEYEHHMSANATOJOIMYECKOro mnpounecca. B
PABHOI CTENEHH 3TO OTHOCHTCH M K BO3MOKHOMY OTCYTCTBHMIO KOPpeJSLUH
mexayypoBussMu LIK u s¢dexTuBHOCTHIO Tepanuu. CTtaHoBHTCH Bee 0OoJiee
OYeBHMIHBIM, YTO OPMEHTALMS TOJbKO Ha yxke xopouo u3BectHbie LIK moxer
HE 0TPAXKATh HCTUHHOI'0 COCTOSIHUSI IMTOKUHOBOM PeryJsiiuu, 0CO0EHHO eCJIu
yuyecTb, 4YTO B MNOAABJIAKIIEM OOJbIIMHCTBe cJjay4daeB omnpeaeaenne LK
OrPAHMYCHO JHMIIb HECKOJIbKUMH U3 HHUX.

Huroxkunsl cyononyasinuii CD4+ T-kieTok

Honyasiumro T-xeamepoB (Tx) ™MoxkHO pa3geauTs HapasJIM4YHbIe
cyononyJsinMu B 3aBUCHUMOCTH 0T cekpeTupyeMbix uMH LK. Tx0 cexkperupyror
IL-2-5, INF-y, CSF-GM un cnocoonbl auddepenuupoBarbes B Tx1 wim Tx2.
Tx1 y4yacTBYIOT B poueccax KJIeTOYHOI0 HMMYHHUTETa, AKTHBHPYIOT
makpodaru, npoayuupywT IL-2 u -3, INF-y u CSF-GM. Tx2cnoco0cTBYIOT
cunte3y antutea (AT) B-kiaerkamu, cekperupyror IL-4-6, 1L-10, I1L-13. LK,
npoayuupyembie Tx1 u Tx2.

B 3aBucCHMOCTH OT TOr0, ¢ KAKHMHM KJIeTKaAMH B3aumonaeiicteyet Al Ha
pPaHHel cTaAud MMMYHHOI'O 0TBETA - ¢ MaKpodaramu, npoayuupyromumu IL-
12, nau ¢ T-kaeTtkamu, cekperupyromumu IL-4, - onpenesnsiercst xapakrep
orBera: Tx1 mam Tx2. Hapymenne 6ananca IIK-npoayuupyromeit
aktuBHocTn Tx1 wm TX2 wurpaer 3HAYMTEJbHYIOPOJb B Pa3BUTHH
ayTOMMMYHHBIX COCTOSIHMH, XPOHU3AUUH U NPOrpeccupoOBaAHUM
BOCNAJIMTENbHBIX 3a0oseBanuii. Hanpumep, ecam npu uHpeKHUAX,
BbI3BAHHBIX BHYTPUKJIETOYHBIMH MHUKPOOPraHU3MaMHU ¥  BUpPYCaMH,
NPOU30H/IET NEePeKII0YeHNEe KJIeTOYHOI0 UMMYHUTETA HA T'YMOPAJIbHBIN, TO
OyaeT HA0MKOAATHCS OCJIO0KHEHUE TeYCHUSI.

[MTOKMHBI U HMMYHHBIA OTBET NPU MH(PEKUNOHHBIX 3200/1€Ba-
HUAX

IIpu nonagaHuy MUKPOOPraHU3MOB AKTUBHPYETCH AJbTEPHATUBHBIN
NMyTh AKTHBAUMHM CHCTeMbl KoMmIuieMeHTa. Heltpopuiablt u makpodarm,
YIQISKT NaToreHbsl ¢ mnoMowmbow ¢arouuro3a. B  Mecre wuHpekuuu
CEKPETHPYIOTCH MeJIMaTOpPbl BOCHAJIEHHUS, KOTOPbIE¢ JIOKAJbHO AKTHUBHUPYIOT
skcnpeccuro mouekya aaresuu (ICAM-1, VCAM-1, E-ceaektmna u L-
CeJICKTMHA) KPOBEGHOCHBIX COCYJO0B M 00ecneYyMBalOT aAre3ui0 M IUIOTHOE
CBA3bIBAHME HENTPOPUJIOB M AKTHBMPOBAHHOIrO J3HAOTEeaMsi. B orBer Ha
AefcTBME TaKUX XeMOoAaTTpakTaHToB, Kak IL-8 u MIP-1a, HeiiTpodubl
NPOHUKAKT B NPOCTPAHCTBO MEKAY JHAOTEJIHAIBHBIMU KJIETKAMHU COCYA0B
(nmamene3). XeMO0ATTPAKTAHTBI (POPMUPYHOT B TKAHHU IPAAMEHT KOHIIECH-
TPaUMU. AKTUBHPOBAHHbIC HEHTPO(PUJIBI MUTPUPYIOT BAO0JIb 3TOI0 IPAaJIMEHTA
10 MecTa HH(peKUHH, IIe OHH Pa3pPyLIAI0T NATOrEH.

Hexoropsle  Makpodaru, HasbIBaeMble  Pe3HACHTHBIMH  MJIH
(puKCcUpPOBAHHBIMH, NMOCTOSTHHO HAXOAATCH B TKAHAX, APyrHe MUIPHPYIOT M3
KPOBOTOKAa. AKTHMBAaUMs  Pa3jIMYHBIMH  MEAHATOPAMHM  CIOCOOCTBYeT
YHHUYTOKeHUI0 naToreHoB makpogaramu. INF-y, npoxyuupyemsiit
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0aKkTepuil, BbI3LIBAIOT THIECPAKTHBALUI0 MaKpodaros, NPUBOAAIIYI K
cekpeunu npopocnaauteabHbix LK - IL-1, IL-6 u TNF-a, u ycwienuio
(paroumnrosa.

IIpu pemuimkanuu BHpyca B KJeTKe, ABycnupaiabHasa BupycHasa PHK
uaaynupyer npoaykuurw IFN-a m -p. 9tm LK oka3piBalOT pasju4vHbIE
3¢ PexTnl HA npoaykuuo |IFN-Y 1 BhI3BIBAIOT NpeKpaleHne CUHTe3a 0ejika B
HHPUUHUPOBAHHON KJETKe, TeM CaMbIM He [I0IYCKas NPOAYKIHIO BHPYCHBIX
O0eakoB. IFN- a u -P cnoco0cTByroT aktuBanun NK-ki1eTok, paspymarmmux
HHGUUHUPOBAHHBIC KJIECTKH C MOMOIIBI0 CHEHHAIBHBIX 0€JIKOB, TAKHX KaK
neppopuH U mnporeadbl rpan3umsbl. Ilpm cekpeunu B HenmocpeaCcTBEHHOU
0mu30cTH OT MHGUUMPOBAHHOW KJIETKH, nepdopuH obOpazyer mopbl B ee
MeMOpaHe, CKBO3b KOTOpPbIe IPAH3MMbI MONAJAKT B KJIETKY M HHAYUHMPYIOT
anonTo3. JTO NPOMUCXOAUT IYyTEM PpAaCIIeIVIEHUsl Kacma3, B O0CO0CHHOCTH
Kacnasbl-3, KOTOpasi, B CBOI0 o4epeab, akrusupyet JH- Kazy. toTr depment
Bbi3bIBaeT Aerpagauuio JHK, uHAYyHHPYIOLIIYI0 anmonTOTHYECKHE KACKaIbI.
I'pan3zum B Takixe pacuienuisier BHyTPUKJIeTOYHbIN Oesok Bid, mox neiicrBuem
KoToporo Oejiku Bax u Bak moBpIaT NnpoHNIaeMocTb MUTOXOHAPHAJIbHOM
MeMOpaHbl. JTO NPUBOAUT K BbIX0Ay HMTOXpoMa C U 00pa30oBaHUI0 KacHa3bl-
9.

LHUTOKMHBI U IPHOOPETEHHBIN UMMYHUTET

Ecau akTHBHOCTH BpPOXKACHHOT0 HMMYHHTETa He JOCTATOYHO ISt

JIMMHUHUPOBaHUs narorena, Al'-npesentupyrwomue kietkn (AIIK), ocodoenno
AEHAPUTHBIC, 3aXBATBHIBAIOT NATOreH M MHUTPHPYHT K nepudepuyecKuM
JUM(QONAHBIM TKAHAM, IJe AKTHBHPYKOT JHUMQOUUTHI M HHUNHUPYIOT
aJaNTUBHbII UMMYHHBIHA 0TBeT. BakHbIM 3TanioM akTuBanuuu T-KieToxk
SIBJIAETCH UHAYKIUSA IKCNPeccHu 0eJIKOB KJIeTOYHOM MOBEPXHOCTH, H3BECTHBIX
KAK KOCTHUMYJAITOPHbIEe JHIraHAbl M MOJeKyJbl. K TakoBbIM oOTHocATCH
B7.1/CD80 u B7.2/CD86. HekoTopble BHYTPHUKJ/IETOYHbIEC NMATOT€HbI MOI'YT
HHAYUUPOBATH cekpenuio IL- 12 neHApUTHBIMHU KJIEeTKAMHU U MaKkpodaramu.
IL-12 cnoco6cTByeT akTuBanuu Tx1, koTopblie, B CBOIO 0Yepedb, MIPOAYUHPYIOT
IL-2, IFN-Y u TNF-P, aktuBupyot untorokcuueckue T-kjeTkn u makpodarm,
Urpasi BaKHYK0 PoJib B HMMMYHHOM OTBeTeé HAa BHPYCHYIO H JAPYI'YIO
BHYTPUKJIeTOUHYI0 HH(peknuio. Tx1 Ttakke cekperupyior IL-3 u GM- CSF,
CTUMYJIMPYS KOCTHBIH MO3T K NPOAYKIUH 00JIBIIOI0 KOJIUYECTBA JeHKOINTOB.

C npyroii croponbl, akTupupoBanublie |L-4 Tx2, cexkperupyror 1L-4-6,
IL-10 u IL-13, xotopble ctumyaupyoT npoaykuuw AT B-kiaerkamu. AT un
AKTUBHPOBAaHHbIC JUM(POUMTHI MHUIPUPYHT K MecTy HHPEeKUHH 1A
JIMMHMHAIMU NAaToreHa. OHU HEMTPAIU3YHT TOKCHHBI M ONCOHM3UPYHT Al
njas  odseryeHuss ¢arouuroza. Tx axkTUBHpPYOT Makpodaru, nOBbIIIAS
3¢ GeKTUBHOCTH pa3pylieHHs] (PArOUMTHPOBAHHBIX NATOT€HOB, 0CO0EHHO TeX,
KOTOpPbI¢ YCTOHYUBHI K AeCTPYKUUHU B aroauzocoMmax.

[IMTOKUHBI U BOCIIAJIEHUE

MexaHu3M mnpounecca BOCHAJICHUS COCTOMT M3 HECKOJbKHMX dTamos. Ha
TPeTheM, 3aKJIIYUTEIbHOM 3TAlle HA MOBEPXHOCTH IHAOTEIHATBHBIX KJICTOK,
HA BHYTPEHHEH CTeHKe KANMLISIPOB, AKTUBUPYIOTCHA MOJIeKY bl aare3uu (E-u
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KOJIHYEeCTBOM MeAMATOPOB BOCHAJIEHMS. AKTHUBHPOBAHHbIE Makpodaru u
JIEKOUMTBI ceKpeTHPYIOT nposocnajaurenbubie LK, takue kak TNF-a, I1L-6,
IL-1, xe- MmokunbI (I1L-8). 9Tu HK nMpKyJIMpyrOT B KPOBOTOKE U CTUMYJIHPYIOT
ceKkpeuuio 0ejiKkoB ocTpol (pa3bl, HanmpuMmep, C-peakTuBHoro oeaxka (CPb,
CEP). B HopMme BocnajieHHe 04eHb TOHKO peryaupyercs LK, nposiBasiromumu
Kak nposocnanureabubie cBoiictBa (IFN-y, 1L-12), Tak u geiicTBYIOIIUMH KaK
OTpUIIATE/IbHbIE PeryasaTopbl, HHruOupys Bocnajgenue (IL-10). ITa TouHasn
peryJisiuMsi O4eHb Ba’KHA /JIsl INPeJOTBPALICHHS OOIIMPHOrO0 pa3pylIeHUs
Tkauu. Ecau areHTr, BbI3BaBIIMMA BOCHAJICHHE, He Yyaajasiercss, TO
BOCHIAJIUTEIbHBIA MpoOLECC MPOJOJIKACTCH, CTAHOBUTCH XPOHUYECKHM,
NPUBOAA K 3HAYUTEJbHOMY pa3pylieHni0 TkaHu. K BocnmajauTeabHbIM
3a00/1eBAaHUSIM OTHOCATCH peBMAaTOMIAHBIH apTpuT (PA), paccessHHbIH CKJIEPO3,
BOCHIAJINTEIbHbIC 3200/1eBAHUA KUIICYHUKA, IICOPUA3, aCTMA M ApP. Tsxkebie
CHCTeMHbIe HHpEKIUN MOTYT MPUBOJAUTH K PA3BUTHIO CMHAPOMA OCTPOM AblI-
XaTeJbHOH’ HEeI0CTATOYHOCTH (ARDS), LIOKY, MOJIHOPTraHHOMI
HEI0CTATOYHOCTU. Takoil M30BITOYHBIA BOCHAJUTEJILHBIA OTBET SIBJISAETCS
CHHPOMOM CHCTEeMHOI1 BocnajuTebHoii peaknuu (CCBP).

L{MTOKMHBI U CEPAEYHO-COCYTUCThIE 3200/1eBaHUS

IL-6, Tak ke kak IL-1, uHMHUMpYeT cHHTe3 O0eJKOB OCTpoil ¢a3bl.
IHoBpimenue yposueii IL-1 u -6 acconunpyercsi ¢ HOBTOPHbIMHA KOPOHAPHBIMH
coopiTusiM 'y OoabHbix UBC. B psize MHOro4Mc/JeHHBIX HCCIAeI0BAHUM
NMOKAa3aHO, YTO MNOBbINIEHHbIH YpoBeHb IL-6 wumeer Oosee BaKHOe
NMPOTrHOCTHYECKOe 3HAaYeHue no cpaBHeHn1o ¢ hsCPB 15 pasBuTuA cepaevHo-
COCYIICTOM CMEPTH M APYTrUX KAPAUOBACKYJISPHBIX OCJI0KHEHHH. Y 00JbHBIX
OKC ormeuasioch aocroBepHoe mnoBbimenue ypoBHeil IL-1, -4 m -10 mo
CPAaBHEHMIO €O 310POBbIMHU JUIAMHU. OOHAPYKEHO CylIeCTBEHHOE MOBBILICHUE
ypoBHeii IL-2, -4, -6, -12 u -18 y 60abHbIXx UBC 1no cpaBHeHHIO €O 310POBbIMH
JUIIAMHU, nipu4eM ypoBeHb IL-6 Obl1 eme Bbime y nmanmeHToB ¢ UM. TNFa
o0jiazaeT B OCHOBHOM MMMYHOMOAYJMPYHIIMM H NPOBOCHAJUTEIbHBIM
neiicteueM. Konuenrpauust mup- kyjaupymomero TNFa o0bIYHO 0YeHb HU3KA,
O0JJHAKO Ppe3K0 Bo3pacTaer (MakcumMyMm 3a 1,5 4yaca) mpu BO3HUKHOBEHUU
ocTtpoii curyauuu. Omnpegesenne ypoBHedr TNFa wu 1IL-6 wurpaer
HEMAJIOBAXKHY 10 poJb B AMATHOCTHKE 3aCTOMHOM cepaeYHOu
HEJ0CTATOYHOCTH.

[uToKkuHBI U ayTOMMMYHHbIE 3a001eBanus (AU3)

I'1aBHBIM B BO3HUKHOBeHUH U pa3BuTtnu AU3 sBasieTcs pacno3HaBaHue
COOCTBEHHBIX CTPYKTYP OPraHu3Ma MMMYHOKOMIIETCHTHBIMHU KJIETKAMH U UX
nocjeAywIasi axkTuBauusi, npoaudepauus W HMHAYKUUS BOCHAJCHUS.
Boabmass 4acte JuM@ouMTOB, HaNpaBJeHHbIX K co00cTBeHHbIM Al
YIAJAKTCHA B TUMYCe B pe3yJbTaTe anonro3a, HO HEKOTOpPbIe N30erawT 3TOro
npouecca M HaxoAuaTcsl B nepudepuyeckoil Jgumparuyeckoil TkaHu. B
00JILIIMHCTBE CJIy4aeB OHM OCTAKTCH HAWBHBIMH, HEAKTHBHPOBAHHBIMHU.
Omnako ecau mnmoaxoasmuii codcrBeHHbln Al Oymer mpeacrasieH
cneuuduueckoii AIIK, Mmoxetr HauaThCcs ayToarpeccuBsHas peakuus. Ilpu
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nanueHToB ¢ 0osesnbi0 bexuera. Ilpu 0osie3nu I'peiiBca mosiBiienne ayroAT
aCCOLMMPOBAHO ¢ MOBBILICHHOM NpoayKuMel pacrsopumoro CD30.

CywmecTBylOT JaHHbIe, 4TO pa3BuTui0 AU3, Takumx Kak paccestHHbIN
CKJIepo3, caxapHblil Auader I Tuna u aAp., cnocodcTByoT TX1, M 4YTO B HEKOTO-
PBIX CIy4YasiX CHU’KEHHE UX OTBETa WIH NepeKIYeHue orgera Ha Tx2 Mmoxer
oc1a0uTh 3a001eBaHue. OHAKO U3BECTHO MHOKECTBO MCKJIIOYCHUI: JaHHbIE O
nporuBopeunBbIX IPPexkrax IFN-y (unroxkuna Tx1) unu o AU3, ungyuupo-
BaHHbIX Tx2. Pe3yabTarhl H3MepeHHH YPOBHEH XeMOKHHOB ewie 0oJiee yCJI0kK-
HAKT KapTHHY, T.K. npu MHorux AMN3 onnHoBpemenHHo yBeauuyenbl u Txl
(MIG/CXCLY), n Tx2 (TARC/CCL17 u MDC/CCL22) xemoTakCcH4YeCKHe
(axropsl.

Hpunsaro cuuratb, yTo LK, ocodenno TNF-a m IFN-a/p, siBasiiorcs
HeoOxoaumMbIMHu JjemMeHTamMu passutusi AHN3. Omnpenenenne TNF-a B
narorenese PA u tepanust anraronucramu 3toro LK ¢ ycnexom ucnosb3yercs
B uMMYHoTepanuu. IFN-a/p urparoT 0oCHOBHYIO POJIb NIPH CHCTEMHOH KPACHOM
Boryanke (CKB). Muorue 6esaku cemeiictB TNF u ero peunenropa nposiBiasiior
NpoBOCHAJINTEbHbIE CBOMCTBA B Mpouecce AKTHBAIUM HMMMYHUTETa H
YYACTBYIOT B IATOreHHbIX 3 deKTax, Hadawgaembix npu AU3.

beakn cemeiictBa TNF-R, takue, kak TNF-RI u II, CD134 (0OX40) un
CD137 (4-1BB) mim ux JUTaHabl MOTYT ObITH MHIIIEHSIMH PA3JIHYHBIX AT€HTOB,
KOTOpbI¢ OBUIM CHENHMAJIBHO pPa3spadoTaHbl IS CHHIKEHHS KJIMHUYECKHX
nposijienuii. AU3. JlaHHble MOKJIMHHUYECKHX HCCIE€I0BAHUNA, OCOOEHHO C
ucnosb3oBanueM TNF- Gs10kaapl, Cmoco0CTBOBAIU NMPOBEACHUI0 KIMHUYECKHX
HCIBITAHUN Y MALUEHTOB C PACCEIHHBIM CKJIepo3oM U PA.

Nmemusi u penepdys3us. I'mnore3nsl pa3sButus (CBOOOTHOPAANKAILHAS
THIIOTE3a; THIIOTE3a MOBPEKICHHUs, CBA3AHHAA ¢ meperpyskoii Ca'; runoresa)
MOBPEXKACHUA B CBSA3U ¢ nmorepeit GpochomnuaoB U3 CapKoJIeMMbI

HemnosiHoe moOHMMaHHEe TOHKMX MEXaHHU3MOB HIIIEMHYECKOTOMOBPeIK/e-
HHS, OTCYTCTBHEHANAEKHBIXKJINHUYECKUX
KPUTepHEeBOLEHKUOCOOeHHOCTeineMuuupe- mnepdy3mu U OTCYTCTBHE
3¢ PeKTUBHOIO JieYeHHUs] SBJSAKOTCH OAHUMHM H3 OCHOBHBIX BBI3OBOB JUIsl
KJIMHUIUCTOB M McCJeA0BaTe el MPH U3YYEHUH MOCTHIIEMHYECKOro perep-
(¢y3u- oHHOro moBpeskIAeHUs] TOJTOBHOro mo3ra. Tem He MeHee, HECKOJIBKO
AECATHJIETHH IOCTOSIHHO MNPOAO/IKAKIIUXCH MCCIACA0BAHUN YBEHYAJIHUCH
ONpeAeJIéHHBIM  yCIIEXOM, 4YTO IO3BOJMJIO MNPelI0KUTh KOHKPETHbIEe
HanpasJjieHUsl Jede- HHUs.BroxeBpems,mouckdosieedpdekTHBHBIXMETOA0B
OLICHKHU M 0oJiee rI1y0OKOro MOHMMAHMS MOJIEKYJISIPHBIX U KJIETOYHBIX OTBETOB
HA penepdys3uro MO-MpexKHEMY oCTaéT-
caBakHbIM.BaTromcMmbiciie, TJITToNbKONIPUOTBOPSECT JABEepb MAJA  HM3YYCHUA
MOKA ellé HEM3BEeCTHBIX MEXaHU3MOB MOBPeKIACHHUS IoJJ0BHOro mo3ra npu U
unpu penepdys3un. JlaabHelliee H3yYeHHMEe MHOI000pPa3HbIX KAaCKaJIHbIX
MEXaHM3MOB MIIEMHYECKOro pe- MnepGy3UHOHHOI0 MOBpexAeHU Oyaer
CIOCOOCTBOBATH 3HAYUTEJIBLHOMY YJIYUYIICHHUIO JIeYeHUAUHCYJIbTA.

Hepeopanbubiid uHCYyabT (I{U) AABJIsIETCS BTOPOM 110 YACTOTEe NMPUYMHOM
cMeptu B mupe. Ilpeamosiaraercs, uro B Oamxkaimue 20 Jer BCJeACTBHE
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paru4ecKuM WJIM HIIEMUYECKHUM, MPH 3TOM OOJBUIMHCTBO HWHCYJbTOB
NMPOUCXOAUT BCJEACTBHE HAPYUICHUANOCTYIUICHMSI KPOBH B OINpeae ¢HHbIN
y4acTOK rosoBHoro mosra. TpomoOonurnueckas tepanus (TJIT) TkaneBbIm
AKTHBATOPOM ILIa3MUHOreHa (tPA) HMBO3MOKHO MeXaHHYECKOe YyIaJIeHUe
TpOMOAa [JIs1 BOCCTAHOBJICHHSA KpPOBOTOKA SIBJIAKTCH JI(PPeKTUBHBIMH
HANPaBJICHUSIMHU JIeYeHHUs] MIIeMU4ecKoro uucyianta (M), yMeHbIalomumu
pa3Mmepsbl uHpapKTa " VIYYIIAIMMHA KJIMHUAYEeCKUnmC-
X01.0O1HAKO,peKAHATU3AUSTHEABJISICTCS a0COJIIOTHO 0e30macHou, ]|
nocJjiepenepdy- 3M0HHOE KPOBOU3JIHMSIHHE SIBJACTCH JOKA3aHHBIM (PaKTOpPOM
pucka TJIT niau TpomOOIKCTpPaKIMK, U ero pa3sBuTHe 00Jiee YeM HUBEJTHPYET
NMOJIOKUTENbHBIA  dppexTTpoMOOIM3NCca. MexaHusMm  TpaHchoOpMaLUH
HIIEMHUYECKOr0 04Yara B IreMOpparvyecKMid o4yar MOKeT ObITh CBSI3aH €
NMOBPEKACHNEM HECKOJbKHMX CTPYKTYpHBIXdJeMeH- ToBI Dba. B nononinenne k
KPOBOM3JIUAHMIO Y YAaCTH MNANMEHTOB, HECMOTPA Ha BOCCTAHOBJICHHE
nepedpajibHOr0 KPOBOTOKA MOCJ€ YCHEIIHOHM MeIUMKAMEHTO3HOH WJIH
MEXAaHUYECKOM peKaHaJu3aluW, He Ha0IwAaeTcss KJIH- HHYECKOro
yayumenusi. OTcyTcTBHe YJAyYIIEHUS] WM JaKe yXyAUIeHHe M COCTABJIfACT
napagoKcajJbHbIil OoTpULATENbHbIH 3 deKkT penepdy3ur, KOTOPLIA MOKET
ObITb 0003HA4YeH Kak penepdy3u- OHHoe mNoOBpexacHue. PenepdysmonHoe
NMOBPeEKIEHNE PACCMATPHUBAETCH KAK OMOXUMHYECKUN KACKa/l, NPUBOASAIINN K
AaJb- HellleMy MOBPEeKACHNI0 HIIEMHU3MPOBAHHOM 00,1aCTH I0JIOBHOI0 MO3ra,
NMPOTEKAKIIUKA OJHOBPEMEHHO ¢ PpPeKAHAJAM3aUUed W HUBEJHUPYHOIIHA e
moJI0)KUTeNbHbIE 3P dexThl. 'eMopparuueckas TpanchopManus TaKKe MOKET
paccMaTpuBaTbCl KaK BapHAaHT peneppy3HOHHOr0 MOBpPEXKACHUSA, HO
MEXaHM3MBbl Pa3sBUTUA ITHUX JABYX CHHAPOMOB MOIYT pPa3jiM4aTbCsl, M elné
MOJIHOCTBIO HE SICHBI.

Pexkananu3zanus u penepdysus

Pexanaiu3anus onpeaesiercsi KAk BOCCTAHOBJICHHE NMPOXOAUMOCTH H
KPOBOTOKA B OKKJIIO3HPOBAHHOI
apTepuu,BTOBpeMsKaKpenepdysusionpeaesiercakak BOCCTAHOBJICHUE
KPOBOTOKAa B MHMKPOUUPKYJATOPHOM pycje aprepud, B KOTOPOH BOC-
CTAHOBJICHBI MPOXOAUMOCTb M KPOBOTOK. IlosiHas pekaHa/u3anus He Bceraa
conpoBoxaaercss penepdysueil, COCTOSAHHE, KOTOpPOe HAa3bIBaeTCH Kak
«sABJICHHE He€ BOCCTAHOBJICHHOI0 KpoOBOTOKa». IIpomsirocrpupoBath
pa3iMuus MeEXKAY peKaHaau3auued M penep@y3uedl MOKHOHA MNpuUMepax
KJIMHUYECKUX Ha0/oAeHuil ¢ pasHbiM ucxoaom mociae TJT tPA. ¥V wactn
0oabHbIX (24,8-27,0%) 4epe3 24 uyaca mociae TJIT tPA ObLI0 OTMe4YeHO
yJay4lIeHHe COCTOSHHUS IO HKajJe HHCyJbTa HanmoHajab - HOro MHCTUTYTA
3nopoBbsi (NIHSS) 6osiee uem Ha 10 6ass0B. B nporuBononoxkuoctb, Christou
U COABT. OTMETHJIH, YTO Yy 32%0 60J1bHBIX, KoTOpbIe mojayunsau B/B TJIT tPA, ny
KOTOPbIX  PpeKaHaJu3auusi ObLIa MOATBEPKACHA  TPAHCKPAHUAJIBbHON
nonmiaeporpapuein  (TK), He ObLIO yJaydylIieHHUSI HEBPOJOTHYECKOMN
CUMNTOMATHKH, a4 Y 15% O00JBHBIX ¢ BOCCTAHOBJIEHHOW MPOXOAUMOCTHIO
aprepum oTMevajioch yxyaumenue no mkane NIHSS na 4 6anna u 6osee. B
3TUXHAOJIIOAEHUAX HECOOTBETCTBHE MEXKAY PeKaHAJIU3alMed U KIUHUYECKUM
HCXO0OM MOKET ObITh O00YCJIOBJIEHO HeNoJHOW pemnepdys3ueil, TO eCTb He
BOCCTAHOBJICHHEM MHUKPOUMPKYJISAUMH, HECMOTPA HAa PeKAHAJIU3ALMIO.
IIpsimoe cBUIETENBCTBO O HAapylleHMH penepdy3uud ObLIO MOJIYYEHO B
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HCCJIEAOBAHUAX C MCIOJb30BAHHEM YIJIEPOAHbIX M  (uiyopecueHT-HbIX
BHYTPHMCOCYIMCTBIX METOK ObLJI0 NOKA32aHO, YTO, HECMOTPS HA PEKAHAJIU3ALMIO
cpelHeil MO3roBOM apre- puH, penepysuss He BOCCTAaHABJIMBAJIACH.
Bo3Mo:kHBIE MeXaHM3MBbI YXYALICHUs penepPpy3ur MOIryT BKIKOYATH CyKEHHUE
KANWLISIPHOTO Pycjaa, CIaBJieHHe H3BHE IPOCBETa COCyAa HAOyXIIMMHU
OTPOCTKAMH aCTPOLUTOB, BHYTPHMCOCYIHMCTBIE CKOILICHUA
IPUTPOLUMTOB,JICHKOUUTOBUTPOMOOUUTOB.KpOomMe 3TOro, 3HaueHHe uMeeT
noBbIlIeHNe NMpoHUIaeMocTH ["'Iba, 4yTO NPUBOANT K AKTHMBALMU TKAHEBOI'O
(¢pakTopa ¢ orTiokeHHMeM (PUOPMHA W OKKJ/IIO3HeH MHUKPOUUPKYJIATOPHOIO
pycjia M IpPoAO/KAIOLIEeCs] COKpalleHHe MEepPUUUTOB, HECMOTPS Ha
BOCCTAHOBJICHHE IPOXOAMMOCTH M KpoOBOTOKa B aprepun. Ha pwmc. 1
NpHUBeIeHbIBO3MOKHbICKII0YeBbIeMeXaHU3- MBL,IIPUBOASIINE K
HapyueHupeneppy3um.

OCHOBHBIECOOBITUSIIPUMIIIEM MATOJIOBHOTOM 03I upenepdysuu

HecmoTps HA TO, YTO 10 CHX NOP OCHOBHbIE IIYTH U MEXaHU3Mbl,
NPUBOAAILIKE K PAa3BUTHI0O MIIEMHYECKOr0 KacKajaa U UWH(PApPKTA IroJIOBHOIO
MO03ra, He BIIOJIHE SICHBI, MOKHO OTMETHTh, YTO MHOTHE 3BE€HbS HIIEMHUY€ECKOTr0
KAaCKajJa BHOCAT BKJIAJ B HapyumeHue penedysnu. HeckoabKo KIH0YeBbIX
HAOJIIOICHN, CAeJAHHBIX BO BpeMsl HIIeMHMH M penepdy3uu, MO3BOJINIH
NPOJINTH CBEeT HA CJIO0KHbIE MATOOMOXHMMHYECKHE MPOLECChl, BKJINYAKINNE
Napa/uieJIibHO MPOTEKAKIINEe MHOKECTBEHHbIE, HE 3aBHCHMBbIE Pyl OT ApPyra
peakuuuc npsiMmol M o0paTHOM CBA3BLID M B3aMMHBIM BiusHueM. Uiemmus,
pPa3BUBasicCb N0 BpPeMEHHW IMePBOH, NPUBOAMT K OBICTPOH YyTpaTe BBI-
COKOJIHEPreTHYeCKNX BellecTB, B INEPBYIO ouepenb aaeHo3mHTpudochara
(AT®), 4uTO0 CONMPOBOXKIAETCHA JAenojsipu3anmueid MeMOpPaH  KJETOK,
BHYTPHMKJICTOYHBbIM HAKOIUICHHEM KAJIBIHUA U JHNOIN30M. Bo Bpemst nmemunu
00JIb1I0C KOJIMYECTBO JUIMOJIUTHYECKNX NMPOAYKTOB MpPeBPAlleHUs] HAXOAUTCS
B HEAKTHBHOM cocTossHMH. OmHako, npu penepdy3nu U3 HUX oOpasyercs
cyocTpaTr sl peakluil ¢ KHCJIOPOAOM, 4YTO NPHUBOAUT K H30BITOYHOMY
o0pasoBaHui0 akTUBHBIX Gopm kuciaopoga — ADK. Takxke Ha oUeHb pAHHUX
ranax uumemMusi U penepdy3usi NPUBOIAAT K MOSABJICHUI0O MOP(OI0ru4ecKux
U3MEHeHUuil HellpoHOB ¢ o0pa3oBaHHEM MHUKPOBaKYoOJieili B IHMTO30JI€.
MuKkpoBaKyo/JH BO3HUKAIOT y:Ke yepe3 15 MUHYT nocJie penepdy3nu B 0000
YA3BUMBbIX HelipoHax (mupamMuaHble KjaeTkn obOgactu CA; rummokamma,
nupaMu/Hble KJIeTKku 3 u 5 ciaoeB kopbl U KieTku Ilypkunne). Ilo3gnee, Bo
BpeMsl  NOCTHIIEMHUYe- CKoHMpenep(y3MMB NOBPEXKICHHBIX HeHPOHaX
3HAYUTEJbHO CHUKAeTCHA CHHTe3 OeqkoB. B mocieaywoiemM, Ha NPOTAKEHUH
yacoB M JHeil, HapymieHue ['2ba, HMTOTOKCHYHOCTL M BOCHAJIMTEIbHAS
peakuuss  CYMMHPYAICb  MOIYT  IPUBOAUTHL K  IeMOpPpParu4ecKou

TPaHCHOPpMAIIMH B 30HC HINIEMHUYECCKOI'0O MOBPECKIACHUS.
A PAHHHX 3Talmax HIIEeMHUICCKOIo nmpomecca TaKkKe Haﬁ.]IlOIlaeTCﬂ

H30bITOYHOE BHICBOOOK/AEeHHE BO30YKIAIOIIMX HEHPOTPAHCMUTTEPOB.
Jenmoasipuzauus u 2+

BX0J1 HOHOB Cas KJ€TKY, BbI3BaAHHbIC HIIEMUYICCKUM MPOLHECCOM, IPUBOIAT K
BLICBOﬁO)KI[eHI/IIO 00JIbIIUX KOJINYECTB
3KCaﬁTOTOKCHqeCKOFOHeﬁpOTpaCMI/ITTepa— riyramara. B JOIIOJIHCHHUC,
apaxmaoHoBasg KHCJIO0Ta H HNPOAYKTbBI INEPCKHUCHOI0 OKHCJICHHSA JHIHI0B
NpeNnATCTBYIOT OﬁpaTHOMy 3axBarty rjyramara. B cBs3u ¢ TEM, YTO Cpa3sy
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MHY€ECKOro Mpouecca, 0AHAKO B KIIMHUYECKUX MCCJIeJOBAHUAX X 3alIIUTHOE
JAeilicTBHE  He ObLI10 MOATBEPK/IACHO. BaxHbImM
SIBJISICT-

CAUTO,YTOBOBpemMspenepPy3nMHeObLIIONOKA3aHO  CTOWKOr0  NMOBBILICHHUS
YPOBHSI BHEKJIETOYHOro riayramara. bosee uyem 10TH JieTHMH ONBIT
JKCMEPUMEHTAJBHBIX W  KJIMHUYECKHX MCCJIeJOBAHMI  aHTATOHUCTOB
rJIyTaMaTa no3BoJisieT 0TMETUThb, YTO:

(1) >pdexTNBHOE NPUMEHEHHE AHTATOHUCTOB IJIyTaMaTa, MpH KOTOPOM
OHM CMOIYT BJIMATH HA KIMHUYECKUI MCXO0/1, ABJIAETCH JeJI0OM Oyayliero, u

(2) penepdy3usi, BeposTHO, YMeHbIIAeT H30OLITOYHOE COJEP:KAHUE
JIKCANTO- TOKCHHOB, TEM CAMBIM JIejiasi IPUMEeHEeHHe AaHTATOHUCTOB IJIyTamara
nocjae penepdy3un cnopHbiM. B TO ke Bpemsi, uUMeeTcsl 0CTATOYHO
JA0KA3aTeJIbCTB, 4To M30BITOK IKCAUTOTOKCHYECKUX NMPOIYKTOB
HENOCPEACTBEHHO M CHJIBHO BJIMsieT Ha M30bITOYHOe oOpa3zoBaHue ADPK Bo
BpeMs penepdy3uu.

OxucauTeNabHbIN CTPeECC

MuTOXOHAPUH  SIBJIAKTCA  BAaKHBIMHM  OPraHe/UIaMH  KJIETKH,
PeryJiMpyloumuMi JHEPreTu4ecKuili MeTadoJu3M sl MOMJEPKAHUS OYeHb
BBICOKHX JHEpPreTu4e - CKUX MOTPeOHOCTeil KJIeTOK rojoBHOro mosra. Ilpm
OOBIYHBIX  (PU3MOJOTHYECKHUX  YCJAOBHSIX  MHUTOXOHAPHMM  TOCTOSIHHO
BbIpa0daTbiBalT A®K, BK/IKWYasA CYNEPOKCHIAHbIC AHHOHBI H TMEPEKUCH
Boaopoaa (H O ), koropblie 3aTeM HEHTPAJU3YIOTCH CYNEPOKCHI AMCMYTAa30H
(COHO), rayratuon mnepoxcuaasou (I'Tl), karana3zoid W APYyruMM AHTHOK-
CHIAHTAMH, UMEKIIUMH MOJIEKYJY MAJbIX pa3MepoB, BKJIKYas IIyTATHOH
(I'JI), ac- kop- OMHOBYIO KHUCJIOTY H ajb(a-Tokodepos. Bo Bpems penepdy3un
nocJjie MIIEMUN B MUTOXOHAPHUAX o0pa3yercss u30bITOUHOe KOIn4ecTBO ADK,
YTO NPHUBOJMT K OBICTPOMY HCTOIIEHHMI) JIHIOTCHHBIX AHTHOKHIAHTHBIX
pe3epBoB. N30bITok APK HemocpeacTBEHHO NMPUBOAUT K OKHUCJIUTEIbHOMY
NMOBPEKICHNI0 TAKAUX BHYTPUKJIECTOYHBIX MAKPOMOJIEKYJI, KaK 0eJIKH, HyKJIe-
HHOBbIE KHMCJIOTHI M JHIHMABI ¢ MOCHACAYIOIIUM HA0y- XaHMeM MHTOXOHIPHIi,
noBpe:kaeHneM KiIeTkd H eé rudeabo. KocBenno, AP®K mnpuBoasit kK
ucromennw COJl, onHoii u3 QyHKIUI KOTOPOil siBjasieTcsi 0JIOKMPOBaHHME HA
MOJIEKYJSIPHOM YPOBHE AaNoNTO- THYECKOro NyTH Tru0eJHu KJIEeTKH TMpH
nepedpanbHOli nmeMun U penepdy3un. Ilpu BKIOUYeHHH reHa Yea0BeYecKOo
CuZn - COJ B HeilipoHbI TPAaHCreHHBIX MbIlEH, MOCJIeAHNE BCJEACTBHE
m30bITOYHOr0 cuHTe3a CuZn-CO/l'cTaHOBWIMCH  3alUMIIEHHBIMH  OT
HIIEMHYEeCKOro u pemnep@y3rMoH- HOro NMOBPEKIACHHUsS, OJHAKO OCTaBa- JIUCh
YA3BUMBIMH K BO3JACHCTBHI0O IOCTOSIHHOM (OKaJb- HOM HIIEMHH.
HeiiponnporekTuBHBIN 3G PeKT HAa PAHHHMX ITANAX KACKAAA JOCTUTAJICH 3a CUET
OnoxkupoBannss CuZn  CynmepoOKCHIJAUCMYTa30i  BBICBOOOXKIECHUSI W3
MHUTOXOHAPHUI HUTOXPOMA ¢, ABJISIOIIETOCs BAKHOH CHTHAJIBHOU MOJIEKYJIOH
npu amnonto3e. Noshita m coaBT. yCTAHOBW/IM, 4YTO HH3Kasi AKTHBHOCTH
mapranuesoii CO/]
(Mn-COl) y renerndecku moauduIUpoBaH- HbIXMbIenorenyCO/2
MOCPABHEHUIOCMBIIIAMH JIUKOI0 THIA CONPOBOKIAJIOCH 3HAYUTEIbHBIM
NOBBI- 1lIe- HUEM YPOBHSl LUTOXpoMa ¢ U Kacnasbl 9. bosee Toro, 0osbuine
koaudyectea AMPK HMHAKTHBHPYKOT OKCHJ  a30Ta, CHHTE3HPYeMbI
JHAOTEIHAIBHON CUHTA30i, U NPUBOAAT K AMCHYHKIUN apTEePUil U aPpTEPHUOJI
roJ0BHOro Mo3ra. Baumbach u coaBT. nokasaiu, 4yto y mpimeii ¢ CuZnCOJI™
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KJICTKH U €€ cMepTU. B 1onoHenne, HapyuieHue cnocOOHOCTH MUTOXOHAPHUIA
pery-
2+

JIUpoBaTh romeocta3d Ca NpUBOAUT K €ro n30bl- TOUHOMY HAKOILUIEHUIO, YTO, B
CBOIO 0Yepe/ib, COMPOBOKAACTCH MOBBIIIEHHEM POHULAEMOCTH MeMOPAHBI
BcJieacTBUe- o0pasoBaHussOeskoMMPTP(mitochondrial
pezmeabl1uyNean8monpozepzMem)nopnasuympenneit NIOBepXHocTH MeMOpaH. B
pe3yJbTare 3TOro, TPAHCMEMOPAHHBI  NMOTEHUMAJ  HMC4Ye3aeT, 4TO
NPUBOAUTKIOCTYIIE- HUIOKUIKOCTUHUHAOYXAaHUIOMUTOXOHAPHA.

IIpouecc neseHusi M pPocTa MHUTOXOHAPUM (OMOreHe3 MHMTOXOHIAPHIA)
SIBJISIETCH  4YPe3BbIYAHHO PperyJMpyeMbIM JTalnoM OTBeTa KJETKH Ha
CTPeCCOBbIEe BJIMSHUS OKPYXKAKIIEH Cpeabl, CBA3AHHON C OrpaHUYECHUEM
AOCTYNIA MCTOYHMKOB JHEPruM W ¢ OKHCJIMTEJIbHBIM cTpeccomM. B
IKCIEPUMEHTAIBHBIX HCCIeJ0BAHU-
SIX,MO/IeJIMPYOIIMXUILIeMUYecKoe-penepy3noHHOEe NMOBpPekKICHHE TOJOBHOIO
MO3ra y KPpbIC, I0Ka3aHO, 4TO penepdy3uss aKTHUBHPYeT OHOreHe3
MHUTOXOHJAPHI, 0 4YéM CBHAETEJbCTBYHOT YBeJHMYEHHE  COAEPKAHUS
mMutroxoHapuaabHoil THK B Kope ronoBHoro Mo3ra u akTuBanusi TpéxX reHoB
TPAHCKPUINIIMH, YYACTBYIOIIMX B OMOreHese. JTH TPH IeHA BKJIOYAT T'eH
koakTuBaropa Ttpanckpunuuu (PGC-1), koropbiii sBJSeTCH TIABHBIM
PeryjasitTopoM U CTUMYJISITOPOM OMOreHe3a MUTOXOHIAPHIi, TeH IbIXaTeJIbHOI0
¢pakTopa 1 m 2 Tuma B sape kiaerkn (NRF), korTopsmli KoopamHupyer
JKCIPECCHI0 TEeHOB MEXKIAYy MHUTOXOHAPUSAMH M  SAPOM KJETKH, W
MHUTOXOHAPHUAIbHBIN TPAHCKPHUIIIMOHHBIN dbaxrTop A (TFAM),
CTUMYJIMPY IO LU TPAHCKPHUIILH IO MHUTOXOHAPHUAJIBHOM JHK.
IIpeanosaraercs, 4T0 B MPOTHUBONMOJIO0KHOCTh MUTOXOHAPHUAJIBLHON TUCPYHK-
MU OMOreHe3 MUTOXOHAPHIA MPeaCTABJIsACT JHAOTeH- HYI0 3AlIIUTHYI0 PeaKunIo
B OTBeT HA HepedpajbHY HIIeMHI0. B KadecTBe mpuMepa MOKHO NPHBECTH
HCCIeJ0OBaHMEe, B KOTOPOM IOKa3aHO, 4YTO (pu3nvYecKHe YNpPaKHEHUS IOCJie
HIIEMUN CTUMYJHMPYHOT OHOreHe3 MHUTOXOHJAPHIl ¢ yMeHbIIEHHEM pPa3MepoB
HIIEMHUYECKOr0  MOBPEKIEHHS  TOJOBHOIO  MO3ra H  yJy4lIeHHeM
HeBpoJsiorudeckux ¢ynkumid. bosee Toro, crumyJupoBaHue OuoreHesa
MHUTOXOHJApPHI  cyOjeTajlbHbIMH  J03aMu  Junomoaucaxapuaa  (LPS)
CIOCOOCTBYET He-PONPOTEKINH UILIEMHU3UPOBAHHOM 00/1aCTH.

IogaBJieHne 0€JIKOBOr0 CHHTE3a

IMocne 30 mMuH. MeMHMH M nocjenywmeid 4x 4acoBoii penepdy3un

cojep:ka-
14

HME AMHHOKHCJIOT, MedeHHbIX C, B TOJ0BHOI0 MO3re YMEHbIIAJIOCH HA
rJIMKO3WIHPOBaHUs 0elkoB, HcTolleHHe 3amacoB Ca u mpeodsagaHue
BOCCTAHOBUTEJIBHBIX Ppeakuuid), NPUBO- [IAT K HAKOIUICHHK B HEM
HENPABUJIBLHO YNIAKOBAHHBIX 0€JIKOB. JTH HENMPAaBUJIbHO YIIAKOBAHHbIE 0eJIKH
B TeYyeHHMEe MHMHYT IOcjJe Hayajga penepdy3ud aKTUBUPYWT TpH
TPpaHCMeMOpPaHHBIX 3QPeKTOPHBIX 0eJIK0BbIX MoJIeKYJIbl PERK (protein
kinase R [PKRJ-like endoplasmic reticulum

kinase), IRE1(endoribonuclease inositol-requiringenzyme 1) u ATF6 (activatingtran-

scriptionfactor 6). AxrtuBammsa PERK 'y »3jykapuoroB mnpuBoauT K
dpochopunnposanuo unnuuupyouero gpaxkropa 2 (EIF2 - eukaryotic initiation

factor 2), 4TO0 CHHIKaeT CKOpPOCTH CHHTe3a OeakoB. MoJje- kyaa IRE1
aktuBupyer kumHazy JNK wu kac- mazy 12, a Takike jerpajanuio
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€€ HUTOIIA3MATHYECKOI0 Y4aCTKA, KOTOPbIil 3aTeM nepeMenaeTcs B iApo U
HHULIUHMPYET HA4YAJI0 TPAHCKPHUIILUMA I'€HOB 0TBeTa Ha cTpecc B JP.

Anonro3

Bo Bpems penep@y3un mocjie MIIeMHH 3HAYUTEIbHOE YUCI0 HEHPOHOB,
0C00eHHO B 00J1acTH IeHYMOpBbI, moaBepraercs anonro3y. Hecmorpst Ha To, UTO
MEXAHU3MBbI Pa3BUTHS U NPOTEKAHHMS aNoNTO3a B TOJIOBHOM MO3re emie 10
KOHIIA He U3yYEeHbl, HMeeTcst
NMPeANoJI0KEeHHE, YTOBITOMYYACTBYIOTO0AerONYyTH— BHEIIHWI U BHYTPEHHMH
(MMTOXOHAPHAJBHBINH), U YTO KAKABIM MyTh BKJIYAeT Kacna3y 3aBUCUMbIN U
HE3aBHMCHMMbI KOMIIOHEHTbI. B COOTBeTCTBMH ¢ paHee ONMyOJHMKOBAHHBIMHU
padoTaMu 0 NPOANONTOTHYECKHMX W MPOTHBOANMONTOTHYECKHX MOJIEKYJIaX,
o0pasyomuxcs mocje (PoKaabHON HIIEeMHMH T0JOBHOIO MO3ra, B HeJIaBHO
BBINIOJIHEHHOM HcCCJIea0oBaHuu ¢ ucnojab3oBanuem I[P u anTuren s
H3yYeHHMs] amnomnTo3a ObLI TMpPeACTABJIeH IHUPOKHH CHEKTP MNpo- H
NMPOTHBOANONTOTHYECKHUX MOJIEKYJI " BpeMEeHHOi
NPOPMWIBLUXIKCIPECCHUNIPUTPAHCKPUIIIIMUNUTPAHCJIAANNN. ABTOpaMH ObLIH
BbISIBJICHbI NOBbIIICeHHbIEYPOBHH JKkcnpeccun MPHK wu 0OeakoBbIX mpo -
anmonToTudeckux moJsiekya Bax, Bad, Bid, kacnma3si—3 u nmuroxpoma cBmep-
Bble24uacanociaepeneppysun. TakkeObLI0NOKA3aHO, 4To NOBBbINICHHBbIE
YPOBHHM NPOTHBOANONTOTHYECKUX MOJIeKYyJ, BKIw4aa Akt, ERK1/2, ¢ocdo-
ERK, Bcl2, XTAP, Naip2, HSP27 (bTII27), HSP60, HSP70, a Ttak:ke
0eska, OJIOKMPYIOLIEro0 arnomnTo3, COXPAHAKTCHA HA NPOTSKeHHU A0 7 JHeil
nocje peneppysuun. Ha 3ToM ocHOBaHUM OBbLIO NPENJIOKEHO He aJpecHoe
BJIMSIHHE Ha onpeaeaéHHY 0 MOJIEKYJLY, a KOMOMHUPOBAHHASA
NPOTHBOANONTOTHYECKAA CTPAaTerus, MNpPeAyCMAaTPHUBAKOIIAsA YMEHbIICHHE
KOJIHYECTBA MNPOANONTOTHYECKUX MOJIEKYJd M YBeJIHMYeHHE KOJUYeCTBA
NPOTHBOANONTOTHYECKUX MOJIEKYJ € Y4Y4€TOM BpeMEeHHM M  4YacTOThI
BBeJeHUsANpenapa- TOB.

AKTHBanus TPOMOOIUTOB

Bo Bpemsi nepeOpajibHOIl HMIIEMHM TNPOUCXOAMT TOBPeEKIAEHHE
COCYMCTOr0 JHIOTEJHUSA, 4YTO MNpH penepPy3ud NPUBOAUT K KOHTAKTY
00HaKeHHOrocy03Ha0Te- JINAJIHOI' O BHEKJIETOYHOI'0 MaTpHUKCa
chopMeHHbIMUIIeMeHTAME  KpPoBH. KoOHTakT ¢ cy03HAOTENHAJIbHBIM
BHEKJIETOYHBIM MATPUKCOM NMPHUBOIMT K aAre3ud U M30bITOYHONH aKTHUBALUHN
TPOMOOUUTOB B MHKPOUHUPKYJISTOPHOM Ppycje TrojJoBHOro mosra. Ha
NPOTS’)KEHMH MHOTHX JIeT AaKTUBAallUsl W arperauuss TPOMOOIUTOB
paccMaTpUBAJIUCh KaK KJIK4YeBbie (DAKTOPHI B IATOreHe3e He BOCCTAHOBJICHUA
nepgysum nocJie pekaHajauanum cocyaa. HecMmorpsi Ha T0, 4TO B HECKOJIBbKHUX
NpPeABAPUTEIbHBIX HMCCJIEI0BAHUAX OBbLIM MOJY4YeHbI OOHAAECKUBAKIIME
pe3yJbTaThl, B MOCJEAYIOIUX HCCIeT0BaHusIX 3HAYeHue OjoxkaTopoB GPIIb/
IIla peuenTopoB TPOMOOUMTOB B NPEAOTBPALICHUU NPOrpecCUPOBAHUA
uHpapkTa He ObLIO NOATBEPKIAEHO, YTO TMOCIYKHJI0 OOOCHOBAHMEM ISl
CY:K/IeHHMSI 0 He3HAYNTEJIbHON PoJIM arperaiui TPOMOOLMTOB B MeXaHM3MaX
NMOBpPEKICHUS] BellecTBAa TIOJOBHOI0O MO3ra IpH HHCYJbTe. B mnporuso-
MOJIOXKHOCTh, OJiokana peuentopoB GPIb, koropble y4yacTBywT B
NPUKPEIVICHUH TPOMOOLUMTOB K COCYAUCTON CTEHKE B MeCTe € MOBpeKIeHMs,
CONPOBOXKAAIACH CYLIECTBEH- HBIM 3aIUMTHBIM 3(P(PeKToM ¢ yMeHbIICHUEM
HAPAaCTAHUSACOCYAU- CThIXHapymeHuinpuuucyaste.llocsie B3amMoneucTBus
peuentopa GPIb ¢ ¢pakropom Buamodpanra ¢pocopoaunaza D1 (PLD1)
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KpoBoTeyeHHsl. B cOOTBeTCTBHM € IOJIOKEHHMEM O KJKOYEBOH POJIH
B3aumogeiicreust GPIb ¢ ¢pakropom Bunubpanra npu odpazoBanuu Tpomoda u
NporpeccupoBaHUHU
HIIEMUYECKUX H3MeHeHMH, y wMmbimed ¢ VWF~ 4epe3 24 yaca mnociae
npexoasime oxkkiawo3uu CMA  orMeyajsoch MeHblIee HMIIEMHYECKOe
NMOBPEKJACHHE T0JOBHOIO MO3ra W MeHee BbIPa’KCeHHbIE HEBPOJIOIrMYeCKHe
CUMITOMbI, A TaKKe He YBEGJHYHUBAJICH PHUCK BHYTPHYEPEIHOrO
KpoBoM3ausHMs. B TO ke BpeMsl, KIMHHUYECKAs HHTEPNPEeTALMS ITHX HEJABHO
BBIIIOJIHEHHBIX IKCIIEPUMEHTAJbHBIX MCCJICI0BAHNN NOKA HEe SICHA, 0COOCHHO ¢
yuéTom NpeaecTBY O IMX HCCJIeA0BAHUM, HE NOATBEPAMBIINX
3¢ PpeKTUBHOCTH AHTUTPOMOOLMTAPHBIXIIPENAPATOB.

AKTHBaIHMS KOMIUIEMEHTA

Bo3pacraomuii 00béM nHGOpMaIMU U3MEHWI NMPEACTABIEHHE O TOM,
yto [THC siBasieTcsi MMMYHOJIOTHYECKU NPpUBHIEernpoBanHoi. K HacTosiiemy
BPEMEHHU XOpPOLIO YCTaHOBJIeHO, 4YTO B [IHC npoucxoauT akTUBHBIN CHHTE3
KOMIIOHEHTOB KoMIuieMeHTa. Ha momenu npexoasi-mei okkiao3uu CMA 'y
KPbIC ObLJI0 MOKA3aHO HAJINYHE KOMILIeMeHTa aKkTopa C.B saape
HIEMHYeCKOro ouyara Hal-pliinna3-
nitanunocaepenepdysun.Hanpumepe npexoasmei okkiao3nu CMA y mblineit
ObLI0O YCTAHOBJICHO, 4YTO aKTHBanusi penenrtopa d¢akropa Csumeer
onpeeJéHHbIe TNMPOCTPAHCTBEHHO-BPeMEHHbIe XapakTepucTuku. Taxke,
npucyrcreue dq mocje MeMHU4YeCKH- peneppy3noHHOro MOBpe:xIeHus ObLI0
NMOKa3aHO Ha Moaeau mnpexoasmeid okkiao3un CMA 'y wblneid. B
NPOTHBOMOJIOKHOCTh, OJIOKHPOBAaHHME KOMILUIEMEHTA OKAa3bIBaeT 3allMTHOE
AeiCTBUE NMPOTUB MPOIrPeCcCMPOBAHUS MIIEMHYECKOr0 MOBPeKIeHUA. ITH HC-
CJIeIOBAaHUA NOJACPKMBAIOT IMPEANOJOKEHHMsT O TOM, 4YTO CHCTEeMa
KOMILUIEMEHTa  NPUHHHUMAaeT AaKTHUBHOE Yy4acTHe B  pPeryJJMpOBaHUM
HIIeMHYecKUupenepdy3noOHHOI0 MOBPEKIACHUS.

JlekouuTapHasi HHPWIbTPALMSA

Bo BpeMsi penepdy3uu AKTHBHPOBAHHbIE JIEMKOUMTHI
B3aMMOAEHCTBYIOT C JHAOTEIMAJBHBIMY KJI€TKAMHU, BbI3bIBasi CKOIJICHUS
JIEHKOLIMTOB, 3JPUTPOLMTOB M TPOMOOLMTOB B MUKPOLUMPKYJISATOPHOM pycJie.
ITO CONMPOBOXKAAETCH BHIPA’KEHHBIM HAPYILLICHHEM KPOBOTOKA B cCTeMe
MHUKPOUHUPKYJISALNH U MOKeT ObITh NIPUYUHOI He BOCCTAHOBJICHHUS JTOKAJIbHOM
neppy3suu 1 NporpeccUHpoOBaHNd BTOPUYHOI0 HILIEMHYECKOI'0 MOBPEXKACHUA
rOJI0BHOIO0 Mo03ra. B IPOTHBOMONIOKHOCTH, MNPH IKCIHEPUMEHTAJIBHOH
uieMun/penepdy3un yaanenue HeiTpoGUI0B U3 KPOBOTOKA MPH MOMOIIH
AHTHHEHTPOPUIBHBIX AHTUTE] IPUBOAUT K JY4YlIeMy BOCCTAHOBJICHHMIO
PErnoHAJBHOI0 MO3Ir0BOI0 KPOBOTOKA U MEHbIIMM pa3MepaM HH(pAPKTa 110
CPaBHEHMIO C TPy II- 10l ¢ HaIMuYueMm HelTpoduiaos. Ilociie mpexoasmen
okki03nu CMA u 22x yacoBoii peniepdy3nn y MyKCKUX 0co0eil MblIeil ¢
CHHAPOMOM  BBIPA’KEHHOI'0 KOMOMHHMPOBAHHOI0 HMMYHoAedHUHMTA ¢
orcyrctBueM T u B Ki1eTOK 0TMe4asioch yMeHblIeHUE 00bEéMa HH(pAPKTA HA
40%. B npyrom uccijienoBanum y mpimei ¢ orcyrcrsuem T u B
KJICTOKBCJICACTBHE BBIKIIOYEHH TI€HAa, AaKTUHBHPYIOLIEro peKoMOuHAa3y
(Ragl”), mocie nmemun/penepdy3un 0TMe4a10ch yMeHbIIEHHE Pa3MepoB
UHPApPKTOB Tro0JoBHOro wmo3ra Ha 60-70% wum Jaydmasi COXpPaHHOCTH
HeBposiorudeckux GpyHkuui (85,86). B 1o :xe Bpems, y Mbllleil ¢ HEJOCTATKOM
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HO NPEAIOJIO- KUTh, 4YTO T KiIeTKkH, a He B KJIeTKH UIpPalT BaKHYI0 pOJb B
NMOBPEKACHUH I'OJI0BHOI0 M0O3ra npu umemun/ penepgysuu. B coorBercrBue ¢
3THM NpeANnoJoKeHueM, OokupoBanue T kieTok aHTHUTEJaMHM K aHTH-O 4
HHTErpPU- Hy,amoJieKyJaaresuukcocyaucroicrenke (VCAM1) - mauabiMu
untepdepupyrommmu PHK (siRNA) Takxke NpuBOAMIO K YMEHbIICHHIO
pa3mMepoB 00J1acTH HH(APKTA rOJI0BHOI0 MO3ra.

Henasno, Kleinschnitz u coaBT. mokasayu, 4ToT peryJiTopHbIe KJICTKH,
skcnpeccupywomue Oenoxk FoxP3, wurpantr BakHyl poJb BO BpeMs

HIIEMUYecKH - penepdy3uoHHoro mnospexaeHus (90). H3dOupareabHoe
yaajgenue T per. KJIeTOK NpH MOAeJUPOBAHUM npexoasiueil okkiawsnu CMA
CONPOBOKIAJIOCH, 3HA - YHMTEJNbHbBIM YMEHbIICHHMEM Ppa3sMepoB 00/1aCTH

HHGapPKTA U yJy4YlIeHHeM HeBPOJOrH4eCKUX
¢pynkumii. Bkiarouenue T per. kieTok B iuM@pounTHI MbIlIei ¢ renoM Rag 1
NPUBOAUIIO K CYIIECTBEHHOMY yBeJIMYe-HUI0 pa3MepoB HH(apPKTAa roJ10BHOIO0
Mo3ra. B 3ToM mcciie1oBaHMHM TakK:Ke ObLIO IOKAa3aHO, 4YTO0 B 00JacTH
HIIEMUYECKOr0 TMOBpPeXIAeHHMsT B  TrojJ0BHOM Mo3re Tper. kierku

--

B3aHMO}IeﬁCTBy10T C OHAOTCIUATBHBIMHU KICTKAMH MMoCpPEaACTBOM
komiiekcaLFA-1/ICAM-1(LFA-1- lymphocyte function- associated
antigen-1, ICAM-1 - inter-
cellularadhesionmoleculel),mpuBoasTeMcamMmbIM K MHKPOCOCYIHCTOMN

mucpynknuu. bBaokupoBanme kommiexkca LFA-1/ICAM-1 npuBoauio kK
yMeHbIIIe- HUI0 BHYTPHCOCYAMCTOr0 TPOMOOOOPA30BAHMS M YJIYY- WIAJIO
penepdys3uio. YaajienHue TPOMOOIUTOB TaK:Ke HUBEJIUPOBAJIO OTPUIATEILHbBIH
3¢dext T per. KiIeTok HA TeyeHUue UHCYJIbTA. Posab T per. kierok B umemu-
YyecKUu-peneppy3noOHHOM NMOBPEKIACHUN 10- BUAUMOMY sIBJsieTcs: OoJiee
3HAYMMOH, YeM POJIb JEHKOUMUTOB, T.K. YAaJIeHHE TOJbKO JEHKOUMTOB MPH
Haanuuu T per. KJIeTOK He yJIy4IlIajJ0 HCXO0J HHCYJIbTA Yy MbIIIEH.
Hapymenue pynxkuun I'Iba
IToBpexaeHne MHKPOUHUPKYJISTOPHOIO Ppycja MnNpu uepedpaabHOM
HIIEeMHHM TPUBOAMT K TNOBbIIIeHWIO npoHunmaemoctu I'Idba. Bo Bpems
NmocTUIIeMUYecKo penepdy3uun y KpbIic ¢ (POKAJIBHOM mNpexoasiuen
okkJ03ueil CMA napyumenusi '9ba 00b14H0 ObIBaOT 00J1€e 3HAYMTEIbHBIMH,
yeM MNpH MOAEJMPOBAHMH NOCTOSAHHON okkaw03uu CMA. bosaee Toro,
yBeJiMueHHe o0beMa 1epe0pajJbHOI0 KPOBOTOKA BO Bpems penepdy3un
KOppeJupyeT co0 cTeneHbl0 Hapywmenus ['Jba. Y kpbic ¢ npexonsmei
umemueii npounuaemoctsb I'ba HauuHaeT yBeinuuBaThes yepe3 1 yac nmocie
HavyaJjia penep(y3un, B TO BpeMsi KAK IPH MOCTOSIHHON OKKJIIO3MH — 4Yepe3 3
yaca. B 1onmonHeHnne, Ha10 OTMETUTD, YTO NMPH npexoasimei okkiaw3un CMA
yBeinueHue npoHunaemoctu I'Iba Hocut aByxdasHblii xapakTep
MakcumMyMamu 4epe3 3 u 48 uacoB mociae penepdy3un. B 1o ke Bpems,
COXpaHfAIIeecs] HE3HAYHUTEJbHOE IOBBILICHHE IPOHMIAEMOCTH MOKET
Ha0awaatbess 10 4-5 ”Hepeab. IlocTumemuuyeckasi penep@y3uss NPUBOAUT K
H30BITOYHOMY O0OpPa30BaHUI0 CBOOOJAHBIX PaJMKAJIOB H BbICBOOOKICHUIO
nporeas M3 HAOTEJHAIbHBIXKJIETOK, ACTPOUMTOB, MUKPOIJIMM U HEHPOHOB.
MartpukcHbie MetasuionporernHassl (MMII) urparwT cyumecTBeHHYH poJib B
NOBpeKIAeHMH 0a3ajibHOH MeMOpPaHbl KANWLJIAPOB TOJOBHOIO  MO3-
ra.llepponauaibHoe noBbilieHue npoHunaemoctu I'Iba, Had1r0H1aemMoe yepes
3 4yaca mocje MIIEMHH, MOKeT ObITh CBA3aHO C YBEJHYEHHOH JKCIpeccHeH
MMII-2 u 9, koTOpBIe NPUBOIAT K Pa3pyLICHUIO 0€JIKOB, YYACTBYIOLIUX B
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HOCTH, MHOTO(AKTOPHBIH mpouecc, T.K. 0sokaxa MMII He mpeaymnpexnaJa
oTrcpoyeHHoe (4epe3 48 yacoB) noBbilieHue npoHunaemoctu I'Iba. Oquum u3
00bsiCHeHMH MOxkeT ObITh TO, 4T0 HHruomrop MMII He OJoKkHpoOBaJ
noppeskaawuero geicteus Ha ' ¢cBo0OAHBIX pagMKaJIOB U TaKMX NpoTeas,
KaK 3J12€Ta3a, BBICBO00KAAOIIMXCH U3 JIEHKOIMTOB B 30He nmemun. Gidday u
COABT. B JKCIIEPUMEHTE HA

mbimax ¢ MMII- 97 u Ha MbIaxX ¢ XUMEPHLIM KOCTHBIM MO3IOM YCTAHOBHJIH,
yro MMII-9 U3 KOCTHOr0 M03ra, He:KeJId U3 TOJIOBHOI0 MO3ra CyleCTBEHHO
BJIMSJIAa HA OBbILIEe HUenpoHunaemoctu I'Iba.

Hapymenue I'Dba BkiI4Yaer CiI0KHBIE  YJIbTPACTPYKTYPHBIE
H3MEHEHHs, B TOM YHCJIe IMOBpexAe- HHE IHAOTEJHAIBHBIX KJIETOK
KANWLISIPHOTO PYyCJia, JereHepalui0 acTPOLUUTOB M MEPULUHMTOB, a TaKiKe
NEePUBACKYJISPHBIA OTEK. JTH HAPYUICHHS] KOPPEJHPYIOT € NMOBPEKICHUEM
TeCHO cBsi3aHHOI ¢ '9bom HelipococyaucToe M- HULbI.

Hapymenue pyHKIIUMTHENPOCOCYAUCTOM €IHNHUIIBI

Tepmun Heipococyaucrass eaununa (HCE) Obl1 mpeasioskeH st
ONMMCAHUA CJOKHBIX B3aUMOJEHCTBHHA MeKIY BCeMH THIIAMH KJIETOK
rOJIOBHOT0 MO3ra, CBA3AHHBIX ¢ KanWUIAPHbIM pyciaom. Heipococyaucras
eIMHMIIA BKJIIOYAET JHA0TEJIHAIbHbIE KJIETKH, EPUIUTHI, TJIaJJKOMbIIICYHbIE
KJIETKH COCYA0B, aCTPOLMTHI, MUKPOIJIHI0 M HeHpoHbl. Helpococyaucras
¢AMHULA ABJACTCH (PYHKIHUOHAJIBHOM eIMHULIEH, KOTOPAas TECHO CBA3bIBaeT
COCYIMCTYI0 M HEPBHYI CHCTeMbI roJoBHOro Mmosra. IlocTumemuueckas
penepdy3usi NPUBOAMT K MNOBpPEXACHUIO pa3iuyHbiXx KommnoHeHToB HCE
(puc.1).

DHoomenuanvHvle K1emKu

IIpn npoBegeHUH JIEKTPOHHOH MuUKpockonuu (M) ObLIO MOKa3aHO,
yro d4epe3 7 JHeill mocjge mpexoas- e okkiawduu CMA B
JHAO0TETHATBbHBIXKJIETKAX COCY0B IOJIOBHOT0 M0O3ra KPbIC MPOUCXOAUT U30bI-
TOYHOe HakomieHue ayrodparocom. OcHoBHOM (¢oHOBOM (yHKUUEH
ayTo)arocCOMHO-J1M30COMAJIBHOI0 MeTa00JNYEeCKOr0 MMy TH SABJISAETCS yIaJleHHe
U3 KJIeTKH e¢ MOBPeXAEHHBIX KOMIIOHEHTOB W MNPOAYKTOB MeTado01uM3Ma,
OJHAKO W30bITOYHAs ayTodaruyeckasi AaKTHBHOCTbL MOKET HApPyWaTh
(pyHKIHOHUpPOBAHUE COXPAHHBIX KOMIIOHEHTOB KJIETKM M NPUBOIMTH K eé
rubeaun. Kak cBuaeTeqbCTBYIOT JaHHble DM, BO BpeMsl NMOCTHIIEMHUYECKOI
penepdy3un u30bITOYHAsT ayTodarusi MOKeT BbI3BaThb Iude/ib KJETOK, B
YACTHOCTH  JHAOTEJHAJBHBIX KJIETOK MHMKPOUUPKYJATOPHOIO  pycJia
roJI0BHOI'0 MO3ra.

Hepuyumut

IlepuUTHI KOHTAKTHPYIOT C JHAOTEJHAJBHBIMU KJIETKAMH HA YpPOBHE
KANWUISAPHOTO PpycJia TaMm, [Ae YKEeHeT I[VIAAKOMBIIIEYHbIX 3JIEMEHTOB.
IHepuuuThl ONOSICHIBAKT CTEHKH KANWLISAPOB YIJIHHEHHBIMH, MAJIblie-00-
pPa3HbIMHU OTPOCTKAMHU. IHepuuurbl coaepxar ocoobIe,
CIOCOOHBICKCOKPALIECHUIO0CJIKH,KOTOPBIENO03BOIAIOT 3TUM KJIeTKaM
(GyHKIHOHMPOBATH KaK IVIAJAKOMBIIIECY-HbIM KJIETKaM, COKpPaIlasiChb U pery-
JIUPYH JIOKAJIBHBIM MO3r0BOM KPOBOTOK. Yemisci U COaBT. YCTAHOBUJIH, YTO Y
KpbIC, HeCMOTpPA Ha pexka”Haaum3aunrw CMA 1nocie eé OKKJIIO3HUM,
0TMEYaeTCANPOAOKU- TeJIbHOE 0 BPEeMEHU COKpalleHue nepuuutos. Ummu
TaK:Ke ObLJI0 MOKA3aHO, YTO PAJAMKAJbI KHCJI0POAA U a30Ta, BLICBO0OKIaeMble
U3 MUKPOUMPKYJIATOPHOI0 PycJia IPU MIIEeMUH U peniepy3un, BHI3HIBAKOT
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roJIO0BHOIo Mo3ra. I[aHHbIe IMBbISIBUJIHN CAABJICHHME NMIPOCBETA KANTUJLJISIPOB
pa36yxann KOHIHEBLIMHOTPOCTKAMHUACTPOLIMTOB.

Puc.1. CxeMmaTU4eckoensobpaxeHneHempococyaMCcToro MexaHm3ma
nocTulieMn4ecKkoro penepcysmoHHoro noepexaeHus. Mocne nwemun

BO Bpems penepdy3mu nsbbiTouHasa BbipaboTtka ADK npuBoauT K
oyepenb NPUBOAUT K NOBPEXAEHUIO

IHAOTEeNUarbHbIX KNeToK-
KOM.DTOTKOHTAaKT
KyNnATOPHOM pycrie ¢ oOpa3oBaHMeMm Tpomb6o3oB. [loBpexaAéHHbIe
aHaoTenuarbHble KneT- MeTansnonpoTemHasbl, KOTOpble
B3aMMOAENCTBYKOT ¢ 6a3anbHOM MeMbpaHOM U NPUBOAAT K NOBbLILEHUIO
npoHuyaemoctn NAba. Kpome atoro, noBpexaéHHbIe
poBaHHbIMUNIEMKOLUTAMU,MPUBOAAT

K ycuneHuro TpomboobpasoBaHus. B nononHeHne 3HaunTenbHOEe KONMM4ecTBO
acTpoOLUTOBUMUKPO-
rnun.CneayowmMn3asTMMakTUBHbIA BOCNanuTenbHbIA OTBET
conpoBoXaaeTcA noBbilleHMeM bornee Toro, oKUCNUTENbHbLIA CTPecc
NPUBOAUT K NPOAOIKUTENIbHOMY NO BPEMEHU COKpa- LWEeHUI0 NepuLuToOB U
pa3dyxwme oTPOCTKMACTPOLIUTOB.

Ischemia
Reperfusio

n
Endothelial Cells
Normal
Pericyte r 4 Astrocytic
v 4 Endfoot
Oxidative Pericyte RBC
AP
stress contraction
Inflammatory > Platelets
e 274 =~ Leukocyte ——|
response \ == P
4  J
? Swollen 2 :“m.” > Oxidative
é’ﬁé},{:;;kines Qlfgl;%cytlc &5 . stress
NO.TNF-a IL-1p,IL-6 ’A /
T ROS. Endothelial/BBB injury Neuronal
Tregs, Platelet activation apoptosis/

CD4+ (LFA-1 /1cAM-1 endothelium binding pathway) Complement activation necrosis
Microvascular thrombosis
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BA’KHOM COCTABHOM YaCTHI0 HEHPOCOCYAUCTOM eAMHHMIBI, YYaCTBYIOLIEH
B oOMeHe MHopManmeld MeK1y MIIEMH3HPOBAHHBIM TIOJOBHBIM MO3IOM H
CHUCTEMHbIMHM OTBETAMHM B KPOBH, aKTHBHPYHTCH U NpoaudepupywT, 1 UX
AeHCTBUE BAPbUPYET 0T HMTOTOKCHYECKOr 010 HUTONPOTEKTUBHOI0. B ocTpy1o
CTAAHI0 ACTPOLHUTHI CEKPeTH- PYIT BOCHAJTUTEJbHbIC (PAKTOPbI, BKJIKYasA
IMTOKHHbI, XeMOKHMHBI M OKCHJ a30TAa, KOTOpPbIe YYAaCTBYIOT B IIpoLeccax
KJICTOYHOM aaresuu " YBEJINYMBAKTBEPOATHOCTh-
rudeIMHeMPOHOBBNIeHYMOpe.B BOCCTAHOBHMTE/ILHBII TMEPUOA PeAKTHBHbIE
acTpouutsl cekpetupyoT ampusun (HMGB-1 - high mobil- ity group box 1) -
MOJIEKYJIY, OTHOCSLIYIOCS K IPYIIIe MOJIEKYJI, 0003HAYAeMbIX «MOJIEKYJIS PHbIH
(parMeHT, acCCOLMMPOBAHHBLIA C OMACHOCTBIO», KOTOpPasi B He0OJABbIINUX
KOHLEHTPALMAX yCHIHBaeT nposaudepanuio JHAO0TENTHATbHBIX
NpPOoreHUTOpHbIX KJIeTOK (JIIK) um  cmocoO0CTBYIOT HEHpPOCOCYAUCTOMY
pemoaenupoBanuio. IlosokuTesbHOE 3HaYeHHE CTUMYJISIHHU KJIECTOYO0M
npoaudepanuu 0ObLI0 HEAABHO NMPOJAEMOHCTPUPOBAHO HA KYJAbType KJETOK, B
KOTOPO# MOJIEJMPOBAJIUCH KUCIOPOAHOE T0J0JaHNEe, HEAOCTATOYHOCTD IJIIO-

KO3bI U penepgys3us.
Muxkpoznua

Bo Bpemsi mocTueMU4YeCKOM penepy3ny MHUKPOIIHAIbHbIE KJIETKH,
apaswmmecs: ocegapiMumakpodaramu IMHC, axkTuBHpywTCSE MW MOIYT
NpeBpaliaThcd B (PAromurThl, KOTOPbIe CEKPETUPYHT HeHpPOTpoPUuYecKuit
¢akrop rososuoro moszra (BDNF), uncyaunonono0ubiii pocroBoii paxrop 1
(IGF-1) u tpanchopmupywmuii ¢pakrop pocra o (TGF- ) (112,113). Otn
HelipoTpouUecKre MOJIEKYJIbI 00J1aJal0T HEHPONPOTEKTUB- HBIM JeiiCTBHEM
M0 OTHONIEHWID K HeilpococyaucToid eaunuune. C apyroii CTOpPOHBI,
AKTHBMPOBAHHbIC KJIETKH MHUKPOIJHHM CEKPEeTHPYKT MPOBOCHAJNTEIbHbIC
MOJIEKYJbl Takue, Kak HHTepJeikun-1 (AJI-1), ¢pakTop Hekpo3a omyxosm
(®HO), NJI-6, NO, ADK u npocTaHOWIbl, KOTOPbIE CIIOCOOCTBYIOT PAa3BUTHIO
BbIpa - JK€HHOW HHUTOTOKCHYHOCTH. B wacTtHocTn, UJI-1 HemocpeacTBeHHO
y4acTByeT B HIIeMHYeCKU-penepdy3MOHHOM NOBPEKIEHMH, M Yy MbIIIEi,
auménubix reia WJI-1, o0bém uuHpapkra ymenbmascss Ha 70%. Taxkum
o0pa3om, peakuuss MUKPOIJIMH HA MOBPEKIeHHEe MOXKeT, KAK CI0CO0CTBOBATH
BOCCTAHOBJICHUIO,TAK M YCUJIMBATH MOBPeEKIACHHUE, U IPUYNHbL,PEryJIHpyouue
PaBHOBeCHE MEK1y BOCCTAHOBJICHHEM U IOBPEKIACHUEM, elle HesCHBI.

Heuponu
RamiucoaBt.Hamoneaunpexoasmeinokkiawiun CMA y KpbIic MOKa3aau
pa3BuTHe BBIPAKEHHOH

ayrodarnuHeHpoHOBBOOJIACTUIIEHYMOPBIBOBpPeMsipenep- (py3um, NPOBOAUMOM
yepe3 6-48 yacoB mocJie MIIEMHH, YTO CBHACTEJHLCTBYET O MHOIOIJIAHOBOM
poJid ayTo(paruu B peryJasiliii CAaHAIMU U YAAJeHHUS MOBPEKIACHHBIX CTPYKTYP
KJIEeTKH WiId B e€¢ rudenu. BpomosiHeHHMe, JaHHBIE YJIbTPACTPYKTYPHOIO
aHaimu3za OM M Ja3epHOH CKAHMPYWIIEl KOH(OKAIbHOI MHKPOCKONMUHN
(JICKM) yka3bpIBalOT Ha HAJIMYKE CKOIJIEHHI MOBPEXAEHHBIX 0€JIKOB B TejJaax
HelipOHOB, B JeHApPUTaX M B akcoHax. IIpm 3TOM, B YyCTOMYUBBIX K
NMOBPeEKICHMIOHEHPOHAX HA0II0/1aeTCH JIU3MC ITUX CKOIICHUH, B TO BpeMs KakK
B HelipoHax odJ1acTu CA TUMIOKAMIIA arperarsl
HEJIM3UPYIOTCH, YTOCIOCOOCTBYEeTI MO CJTUKIIETKH. Chenuco-

103



o0pa3HbIMH PHK (shRNA) COIPOBOXKIA- JIOCh MOBBILIEHUEM
HEePONPOTEeKTUBHBIX CBOMCTB, M Y MbIlIeH ¢ BbIKIIOYeHHBIM PAR-1 pazmepsl
HH(apKTa rOJ0BHOIO0 MO3ra mocjiae mnpexoasmed OKKJIWIMUCMA ObuIn
MeHbIIe. JTO MO3BOJWIO IMPeanoa0KuTh, 4TO OJokupoBaHue Oeiaxka PAR 1
MOKeT ObITH  HCIOJb30BAHO B  KayecTBe AaKTHBHOW  CTpaTerum
HEeHPONPOTEKIHH.

Maznumno-pe3onancnana momocpagua npu  penep@yzuoHHOM  nOBpeIHcOeHUU
MarHuTHO-pe30oHaHCHAsA TOMOrpadus u eé pa3auM4HbIe MOCIEA0BATEIbHOCTH

MOI'YT NPeI0CTABUTH O4YeHb
3HAYMMYOHOOIIUPHYIOUHPOPMANMIOVIIHEHHBA3UBHOI0 MOHMTOPUPOBAHUSA U
U3yYEeHUSI  OCOOCHHOCTEH  NMOCTHIIEMHYECKOro  peneppy3sHoHHO- IO

noppexaenussi. Hecmorpsa Ha T0, yro MPT ananu3 penep@y3moHHOro
NMOBPEKICHUS HAXOAUTCHA ellé TOILKO HAa HAYa/lbHOM JdTane passurus, MPT B
neJoM  uMeeT 00JbIIOIH  NMOTEHHHMAJ Uil HM3YYEHHS  MeXaHM3MOB
penepy3HOHHOIO NOBPEKICHUS W €ro IpeloTBpallleHUus U JIA Moadopa
Tepanuu.

Augpppyzuonno-e3eemennoe MPT (B MPT) u  emopuunasa  uwiemus
Neumann-Haefelin u coaBT. npu anaauze Ha 2,0 T MP tomorpade usmenennii,
NMPOMCXOASAIIMX MOCJIe Npexo- asiiei oKkI3ud CMA, yCTaHOBWIH, YTO IOCJIe

umemnu B 30 - 60 MuHyT BO BpeMsi peniepdy3un 0TMe4aJach NMpPexoasmas
Hopmaau3anus JIB wu3MeHeHmii, HO 4epe3 1 pgeHp mociie penepdy3nu
yxyamenue Ha IB MPT Bo3006HoBIIsI0CH. B cooTBeTCTBHE ¢ M3/105KEHHBIM
Bbilie, Olah u coaBT., anaausupys /AB uzmenenust Ha Tomorpade 4,7Tnupu
npexojasiniei okkia3uu CMA y KpbIc, MOKa3aJu, YTo mocjie 60 MUHYTHOI
HILEMHH € MocJaeAymed 2X yacoBoii penepdy3ueil HA0I101aeTCs pexoasiiee
yJay4iieHue noxkasarteieii kodgpunuenta Haoawaaemoii qudpeysuu (ADC),
KOTOpOE B MOCJIeAYIOIIEM CMEHSIeTCH HApPaCTAlIIMM ero YXyIIeHHEM K KOHILY
10 yaca nocje penepdysuu. Pesyabrarsl, NoJy4eHHbIE BITHX HCCIACAOBAHUAX,

CBHAETEJbCTBYIOT O PA3BUTHU BTOPUYHOM MIIIEMHUH, BLI3BAHHOU penepdy3ueil.
Ilepgpy3uonno-63eeutennvie  uzobparcenus u nocmuwiemuyueckaacunep@yzus

HocTumemuyeckas runepnep@ysus onpeaeasercss KAk yBeJu4eHue Lepe-
OpaabHoiIl nepdy3uu mocjae HHCYJIbTA, BOSHUKAKIIEe BCJIeJICTBHE HAPYLIEHHUS
ayToperyJsiiuu MO3I0BOI'0 KPOBOTOKA. Caenywimne 3a ITUM
NMOCTHIIEMUYECKUI OTEK rOJ10B- HOT'0 MO3Ia MJIM KPOBOM3JIUSAAHNE MOTYT ObITH
JAOI0JI- HUTEJbHBIMM MeXaHu3MaMu penepdy3noHHoro nospexaeHus. bosee
TOr0, BTOPUYHAs Trumonepgysus, CciaeaAywmas 3a MOCTHIIEMUYECKOH
runepysuen, MOKeET YCWIMTH penep@dy3noHHOE
nospe:kaenne. llpunomomu/IBulIBMPTKidwellucoasr.

MPOJXEMOHCTPUPOBAJI

U
HAJIMYMe TNOocTHIIeMUuYeckoil rumnepneppy3un y 40% mnanueHToB 4epe3
HECKOJIBbKO 4acoB Uy 50% 001bHBIX Yepe3 7 AHeil NoCIeBHYTPUAPTEPUATILHOM
TPpOMOOJIUTHYECKON Tepanuu. MU Takxke ObLJIO MOKA3aHO, YTO B 00JIACTHAX C
runepnep@ys3ueid B KOHEYHOM MTOre Pa3BUBAJICH HHPAPKT.

MPTckonmpacmupimycuienuemMunapyuienue nponuyaemocmul Iba Ha
OCHOBAHMHU HA0JII0JATEJBHOI0 UCCACI0BAHUS, MIOKA3ABIIEI0, YTO OTCPOYECHHOE
NMOCTYIVICHHE KOH- TPACTA B JIUKBOPONPOBOAALIUE IPOCTPAHCTBA 0 TaHHBIM
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NPEeANOJOKUIN YYUTHIBATh HAJIHMUYME ITO MapKépa ISl NpeaynpekIeHus:
ocj10kHeHuH, cBsi3aHHbIX ¢ TJT t-PA.

Bozmooscnocmu mepanuu

Hecmorpssi Ha  TO, 4YTO  Hame  NOHMMAaHME  MEXaHU3MOB
NOCTHIIEMHUYECKOr0 pe- mneppPy3HOHHOI0 TNOBPEKACHUS Bce emeé O4YeHb
OrPAHMYEHHO, B MOCJEeAHME I0Abl HA- KA IVIMBAIOTCH HOBbIEC NMPEACTABJICHUA O
MeXaHM3MaxX U 0 BO3MOKHbIX HanpaBjeHusIX JedeHuss. Huxxe Mbl ocTaHOBUMCSE
HA HEKOTOPBIX IKCNEPHUMEHTAJbHBIX HCCJIEIOBAHUSAX U KIMHUYECKHUX padoTax,
B KOTOPBIX ObUIM IMOKAa3aHbI BO3MOKHOCTH YJYYIICHHMSI MOCJe uineMun/
penep@ys3uu.

Hwemuueckas npeonocwiika

Nmemnyeckasi MNpeanmocblIKa, Ha3blBaeMasi TaKke HWIIEMHUYeCKas
TOJIEPAHTHOCTD, 3AKJIIYAETCH B TOM, YTO MOCJI€¢ KPATKOBPEMEHHONW HMIEMUU
(HMKe MOBPERAAI0LIEro Mopora), NPUMMeHEHHOM 32 OAUH WM HECKOJIbKO THeH
A0 TSKEIO0M HWINEMHH, BbIPAKEHHOCTh HWIIEMHYECKOr0 TMOBPeKIEHUS
yMeHbIIaeTCA. BbUIO yYCTAaHOBJIEHO, YTO NOANOPOrOBbI yYPOBEHb HIIEMUU
CTUMYJIUPYET 3SHJAOTeHHbIe 3alIMTHbIE MEXAHM3Mbl, KOTOPbI€ MO3BOJSIOT
OTPAHMYMTH BO3JACHCTBHE MOCACAYIOIINX 0o0Jiee THKEIBIX HIIEMHUYECKHX
MOBPEKICHU. Hanpumep, PeTPOCHEKTUBHBIE 7| NMPOCHEeKTHBHbIE
HCCJICAOBAHMUA TOKA3aJH, YTO NpexoAsiue HAPYUIEHHS] MO3rOBOr0 KpPOBO-
oopamenuss (ITHMK), npeamecrsoBaBmne uimeMuyeckomy uHcyabty (MHN),
NpuBOoAMIM K (OPMHPOBAHMI0 MH(APKTAa MEHBIIMX Pa3MEpPOB M JIy4lleMy
KJIMHUYECKOMY BOCCTAHOBJIEHMIO NMPH cpaBHeHuM ¢ OoabHbiMU 0e3 ITHMK
(130-132). IIpeamosokuTeJbHbIE MEXaHH3MbI, BJIMAIOIINE HA pa3BUTHE
YCTOMYHUBOCTH K MIIEMHUH, MOTYT BKJIKOYATh 0JIOKMPOBaHHe aKTUBHOCTH ADK,
H30BITOYHYI0 IKCIPECCHIO 0€JIKOB TEIJIOBOI0 IOKA, 0COOEHHOCTH IKCIPECCUN
T¢HOB HEMEUICHHOTO M PAHHEr0 OTBeTa, YCHUJICHHbINl CHHTe3 HOBBIX 0€JIKOB,
0JI0OKMpOBaHHEe BOCHAJHUTEJIbHBIX PpeaKluil, YyBeJIHYeHHE COAep:KaHue
NPOTUBOANONTOTHYECKUX OeIkoB M akTuBamuw Akt - cBf3aHHBIX
omoxummuyeckux kackaaoB (133-141). Hecmorpss Ha TO, YTO KJIMHHYECKOE
NpUMEHeHHe HIIeMHYeCKON NMPeAnochblIKH OYeHb OTPAHUYEHHO BCJEACTBHE
HelnpeacKa3yeMOCTH Pa3BUTHS HHCYJIbTOB, TEM He MeHee, B HACTOs1ee BpeMs
Pa3BHBAIOTCH HECKOJIBbKO HampapJjeHuid. Tak, 1isi yjaydylleHusl aganTauuu K
THUIOKCHMHM B Ka4yeCcTBe BO3MOXKHBIX KAaHAMJAATOB Ha POJb HIIEMHYECKOM
NPEANOCHUIKM JJIs1 YMEHbIUCHHUS] MOBPEXKIAKIIEr0 AeiicTBUS HIIEMHUU-
penepdy3un ObLIM MPEAJIO0KEHbI XeJaTOP HMOHOB KeJje3a Je3deppoKcaMuH,

OPUTPONOITHH U HHTAIANUMOHHBIC AaHECTCTUKU.
Hwemuueckan nocmnocwlika

Numemuveckast MOCTIOCHLIKA npeacTaBJIsieT BapHaHT
HEeHPONPOTEKTUBHOM CTPAaTeruu, KOTOPasi HAYMHAETCH MOCJIe BOSHUKHOBCHUS
nepeOpanbHoi umeMuu. IIpumMeHeHMe NOBTOPHOI0 KPaTKOBPEMEHHOIO
NPEeKpPAlIeHUs J0CTYlIa KPOBH B 00/1aCTh HIIEMHYECKOr0 NMOBPEKACHUS B
HAYaJbHOM  cTaauM  penepdy3vMd  CONMPOBOXKAAIOCH,  3HAYUTEIbHBIM
yMeHbLICEHHEM pa3MepoB HHGPAPKTa TO0J0BHOI0 Mo3ra. BpinmosiHeHue Ha
MOJEJIAX MOCTOSAHHON  OKKJIW03uu CMA nporokojia  HcCIeI0BAHUA,
BKJIIOYABIIEr0 HA HAa4YaJbHOM 3JTale IOCTHIIEeMUYeCKOH penepdy3um Tpu
nukiaa penepdy3unn oxkkia3uu (mo 10 cex) od0enx o0MIMX COHHBIX apTEpPHii,
NMPUBOANIO K YMeHbIIeHNI0 pa3MepoB nHdapkra (17 — 80%) (145). Liang n
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MOCTUIIEMUYECKOH penepPy3uu U 0JJOKMPOBAHUEM ANONTO32 MOCPEACTBOM
YMeHbLICHUS] aKTUBalMU sAepHOro ¢akropa. IlpuHuMasiBO BHHMMAaHHUe
CYLLIECTBEHHOE TMOJIOKHUTEJIbHOEC 3HAYEHHE IMOCTHOCHIJIKM B YMEHbIICHHH
penepdy3uOHHOI0 TMOBPEKICHUSI, OHA MOXeT ObITh NPUMEHHMAa B TexX

KINHUYECKHUX CI/ITyaIII/lﬂX, KOrgajJcerxko OcylﬂeCTBI/IMbI HOBTOprIe
OKKJIIO3UdA cocyzla ) |
penepdy-

sus,HanpuMepnpus/aTJTunnnpumexannyeckomMyaJieHHUTPOMOA.

(Dapmaxonozuttecxue npenapambal

B cBsa3u ¢ TeM, YTO MHPWIbTPALUMS JEHKOUMTAMH 00J1aCTH HMILIEMHH
paccMaTpuBaeTcsi KaK BAKHbI MeXaHH3M penepdy3MoOHHOro MOBpeKICHU,
HA MOJeJISIX MIIeMHH ObLJI0 MOKA3aHO, YTO NIPMMEHEHHEe AHTUHEHUTPOPHIBbHBIX
u antu-ICAM-1  anTuTesn sl  NpeIOTBpPAlllEHUs]  JEeHKONMUTAPHOI
HHGUIbTPAUMH YJIYYIIAECT BOCCTAHOBJICHHE PErHOHAJBHOIO MO3r0BOIO
KPOBOTOKA " YMEHbIIACT pa3mepsl uHdapkra BO BpemMs
penepdy3un. KiiMHN4YeCKHENCCIeI0BAHUATIOOTPAHNYEHUI0  JICHKOLIMTAPHOM
HHPUIbTPAIMH B 00/1aCTH HIIEMHUYECKOT0 MOBPEKIACHUA MOKA He NMPHUBEJIHN K
ycmexy, OJHAKO KOPPEKTHas HWHTepnperanMss J3THX Ppe3yJabTaToB ObLia
3aTPy/AHEHA B CBA3M C MHOTOIVIAHOBBIM MMMYHOJIOTHYECKUM OTBETOM Y JI0/Iei
Ha OeJIKM TpPbI3yHOB. XOTSl B JKCNEPUMEHTANBHbIX ucciaenoBanuax COJ n
HA® okcuaasa yMeHBIIAKT pa3Mepbl 04ara MIIEeMHH W NOBpeKIAloIiee
aelcTtBue  penepdy3sud, B  KIMHHYECKHX  YCJIOBUAX  INPUMEHEHHE
AHTHOKCHJAAHTOB  HEe  CONPOBOXKIAAJIOCH  OTYETIMBBIM  KIMHUYECKHM
yiayudmienueMm. Kahles u Brandes npeamnooxuiud, 4T0 BO3MOKHbIMH TNPUYH-
HAMH OTCYTCTBHUSI KJIHHHYECKOr0 J3(P(eKTa AHTHOKCHIAHTOB MOIYT OBITH
HEJOCTATOYHAA /1033, Ha3HAYeHHE TOJBKO OJHOI0 AHTHOKCHIAHTA, cjadoe
cBsi3biBaHne ¢ ADPK, He mpaBWIbHO BBIOPAHHASI MHUIIEHb W MO0OYHBbIE
3¢dexkThl ITUX NpenapatoB. B HeaaBHO BBINOJIHEHHOM MCCJIECIOBAHUM HA
MOJIeJIU € TPbI3YHAMH ObLJIO OKA3aHO, YTO (GUHTOJIMMOJATOHUCT PEleNITOPOB K
chunrosuny-1 ¢dochary, mnocpeacTBoM NPOTHBOBOCHAJIUTEIBLHOIO WU
COCYAONPOTeKTUBHOIO0 J¢deKkra yMeHbIIaeT pa3Mepbl HHPaApKTa H
yay4dliaeTnoBeJeHUYecKuepeakunnuepe31Saneiinocie npexoasimeid OKKJIO3HU
CMA. ®uHroanmMoa 00J1aaaeT moJa0KUTeIbHBIM TepaneBTu4eckuM 3¢ dexrom
y OOJBbHBIX pAacCesiIHHBIM CKJIEpPO30M M J((peKkTHBeH NPU YMeHbIICHUH

penep@y- 3MOHHOTO MOBPEkKIACHUS B CepPAle, IEYCHHU U MOYKAX.
Tunomepmusn

I'mnorepmus siBJsieTcs1 OAHUM U3 HauOo/iee HAAEKHBIX M3BECTHBIX Ha
CerOAHSALIHUI JeHb HANPABJCHU HEHPONPOTEKUMH ISl YMEHbIICHUS
HIIEMHYECKOro MOBPeKICHUS] TOJOBHOr0 Mo3ra. I'mmorepmusi oka3bIiBaer
o0Mi 3aUTHBIA 3¢ @eKT NpU HMIIEeMUH TOJIOBHOIO0 MO3ra, U e¢ poJb B
yMeHbIIIeHUH penep(y3u0HHOI0 MOBPekKIeHUsI 0CO0eHHO BakHa. ' unorepmus
CHHMKAET LepedpaibHbIA MeTad0a13M, yMeHblIaeT noppe:xkaeHue I'Iba u ero
NPOHMIAEMOCTh, a TaKxKe HeHTpopwiIbHyHw HHPUiIbTpauuw. bouaee Toro,
OCHOBBIBASICb HA HEONMYOJHUKOBAHHBIX [aHHBIX, B JKCIEPUMEHTAJIBHBIX
YCJOBHUSIX HA KJIETOYHBIX KYJbTYPaxX ¢ MOJeJIMPOBAHUEM HIIIE-
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