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TEMA: BUOXUMHWYECKUE AHAJIM3bI B KJIMHUYECKOM MEJIUIVHE.
METO/bI KIIMHUYECKON BUOXNUMHIMU.

OcHOBHBIE BOITPOCHI TEMBI.

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

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

3)  Otb6op 00pasmoB I aHAITH30B (3aMPOC HA aHAIIN3)

4)  TloHsTHe 0 OMOXUMHUYECKHX CTaHJIAPTaX M KOHTPOJIC KadecTBa OWO-
XUMHAYECKOTO MaTepuasa

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

6)  JlaGopaTopHble METO/IbI OIICHKH (hEPMEHTATHBHOTO OOMEHa

7)  JlaGopaTopHbIC METO/IbI OIICHKH TUTMEHTHOI'O OOMEHa

8)  JlaGoparopHble METO/bI OIICHKH YTIICBOJIHOTO OOMEHA

9)  MeTob!I ONpeeIeHuUs TIOKa3aTeseh JIUIUAHOTO OOMEHa

10) JlaGopaTopHbIE METO/IBI OLICHKH KUCIOTHO-OCHOBHOTO COCTOSIHUS

AKTYaJbHOCTH TEMBI.

Knunnueckass OuWOXuMHS — KIMHHUKO-IMArHOCTHYECKas JUCHMIUIMHA,
KOTOpasi 3aHUMaeTCsi pa3pabOTKOW M UCIOJIb30BaHUEM CTAHAAPTHBIX METO-
JIOB JUArHOCTUKH, a TaKXe OCYIIECTBIISIET KOHTPOJIb 3a TeYeHUeM 3aboJieBa-
HUU ¢ no3unuid Omoxmmuu. KimmHudeckass OMOXUMHUS SIBISIECTCS BayKHEWUIIINM
paszziesnioM J1abopaTOpHOW AMArHOCTHKU, HapsAy C KIMHUYECKOM jaboparop-
HOM reMaToJIOTHEH, WMMYHOJIOTHEH, KIMHUYCCKOW CEpPOJIOTHEH M MHUKPOOHO-
JIOTUEH, KJIMHUYECKOM TOKCHUKOJIOTMEeWM W Jp. JlaHHas auciuIuiMHa pacroJa-
racT crnernuuUecKuM HaO0OpOM aHAJUTHYECKOrO OOOpYAOBaHUS, HCIIOIb3YET
MHOJKECTBO JUAarHOCTMYECKMX METOJAOB UM TO3BOJISIET Bpaudy-KIMHUIUCTY
OIICHUTh JUArHOCTHYCCKH M TMPOTHOCTHYECKH 3HAYMMBIC HaApYIICHHS OHOXU-
MHUUYECKHX TMPOIIECCOB B OpPraHM3Me 4YelOBeKa. JTa 00JIacTh J1abopaTOpHOMU
JIMarHOCTUKH JOCTaTOYHO OypHO pa3BuBacTcsa. CoBpeMEHHas KIMHUYECKas
OMOXUMHSI  TIO3BOJISIET CYIIECTBEHHO OOJIETYNUTh KBAIM(PUIMPOBAHHYIO U
000CHOBaHHYIO0 TIOCTAHOBKY JHarfHo3a, BBIOOp JIEUYEHUS M OIICHKY IIPOTHO3a
IIPU MHOTHUX 3a00JIEBaHUSIX.

KinnHuKo-0MoXMMUYECKHE HWCCIICIOBAHUS  BBITMOJHAIOTCS  MPAKTHYECKU
BCEM TalnueHTtaMm. VX MNpuUMEHSIOT TJaBHBIM 00pa3oM I TOATBEPKIACHUS
WM YTOUYHEHHS JUarHo3a, XapakKTepUCTHUKU (QOPMbI, THKECTH TEUYCHUS U
OTpENEeIICHUS] TIPOrHO3a OO0JIC3HHM, BBIOOpPA ATHOJIOTHYCCKOW W IaTOreHeTHYe-
CKOW Tepamuu, KOHTPOJIS 3a pe3yJbTaTaMH JICUCHHs, a TakkKe Uil oOHapyxke-
HUS TIATOJIOTHH MIPY CKPUHUHTOBBIX UCCIICIOBAHUSIX.

B 3aBucMMoOCTH OT KIMHHYECKHX 3a7a4 OHMOXHMHYECKHE HCCIICIOBAHUS
MOTYT MNPOU3BOJAUTHCA OJTHOKPATHO M MHOTOKPATHO (B JAMHAMHUKE), a TaKXKE B
mporecce MpoBeAeHUsT (DYHKIIMOHATBHBIX WKW (DApMaKOJIOTUYECKHX TECTOB
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CO CTUMYJIAIMEH WM TOPMOXKEHHWEM JTaloOB HCCIEAYyeMOTro OOMEHa BEIIECTB,
KJIETOYHBIX WM TYMOpPAJIbHBIX peakuuil Jau00 Apyrux «¢GyHKIUN, BBIpa)KeH-
HOCTh WJIM Kauye€CTBO KOTOPBIX OTPAXXKAeTCsl B IapaMeTpax OIpeaessieMOoro
71a00paTOPHOTO MTOKa3aTeJIsl.

buoxumudeckne TEXHOJOTHMU PEryJsspHO O0OTallaroTCs HOBBIMH METO-
JaMU uccienoBaHuil. [ToBbIIIEHHE WX YYBCTBUTEIBHOCTH M CHEIU(DUIHOCTH CIIO-
COOCTBYET pacCHIMpPEHHIO OOBEKTOB OHMOXHMMHYECKOTO aHanu3a. Ilomumo
TPAJUIIMOHHOIO aHAJIN3a CHIBOPOTKU KPOBH U MOYM BCE IIUPE B JUATHOCTUUECKUX
LEJISIX UCTOJIb3YETCsl KOHJEHCAT BhIABIXa€MOT0 BO3/AYyXa, BBIMIOTHAS, CIE3HAS K-
KOCTb, JJUKBOD, KJIETOUHBIEC 3JIeMeHTHI U Ap. [llupokoe BHenpeHNne OMOXUMUYECKUX
aHaJIM3aTOPOB MO3BOJISIET MPOBOJUTH KOMIUIEKCHBIM aHAJIN3 C HMCIOJIb30BAHUEM
BCE MEHBIIIETO 00beMa OMOTOTHIECKOM MPOOHI.

IIpeanasuTnyecKkuii ITan OMOXUMHYECKUX UCCJIETOBAHMMH.

3a00p O6MOJOTUYECKOr0 MaTepuasa il BBHIMOTHEHUS OMOXUMHYECKOTO Ja-
OOpaTOPHOTO  HMCCJEJAOBAHMUS  OCYIIECTBISIETCS 1O TMPOBEJACHUS  JIe4eOHO-
JIMAarHOCTUYECKUX MEPOIPUATHIA WM MOCJIE HETO, BPEMEHHOW MPOMEKYTOK Ompe-
JIENIAETCA UHAUBUAYIBHO.

B cnywae mpoBeaenus 3abopa OMOJOTUYECKOrO0 MaTepualia y IMalMeHTOB,
MOJIBEPTHYTHIX XUPYPrUUYECKUM U APYTHM BMEIIATEILCTBAM, JJISI BBINOJHEHUS
OMOXUMHUYECKOTO JIA0OPATOPHOTO HCCIEAOBAHHUS HEOOXOJUMO YYMUTHIBATH CJle-
JYIOIIE 00CTOSTENLCTBRA!

® B I10CJICONIEPALIMOHHOM TE€PUOJE, B 3aBUCUMOCTH OT €ro 00beMa U Xapakx-
Tepa, aTaKKe BCIEIACTBHE OCTATOYHOI'O BIIMSIHUSA CAMOTO MATOJOTHYECKOro Mpo-
1[ecca, U3MEHEHHUs Pa3JIMYHbIX MOKAa3aTeNeil KU3HEAEATEIIbHOCTH OpPraHu3Ma MO-
I'YT COXPaHATHCS OT HECKOJIBKHUX JTHEU 10 TPEX HEJENb;

e 110cJie UH(Y3UU BHYTPUBEHHBIX BOJIHBIX PACTBOPOB BEIIECTB 3a00p 00pas-
11a KPOBH Y TAIlMEHTA JOJKEH ObITh OTCPOUYEH HE MEHEe YeM Ha | yac;

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

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

® JicueOHO-AUArHOCTUYECKUE MPOLEAYPHI, MPOBOJUMbIC MALMEHTY (MHBEK-
1uu, uHQy3un, TpaHcy3uu, BBEJICHNE PEHTTEHOKOHTPACTHBIX CPEJCTB, UMMYHOC-
MUHTUTpadus, TUaan3, dHIOCKOMUYECKOE HCCIEIOBAaHUE, ONEPATHUBHBIC BMEIIa-
TEJILCTBA, (PU3UOMPOIIEAYPHI, METOIbI (DYHKIIMOHATHLHOW TUarHOCTHKH);

® BO3/ICHCTBME HOHU3UPYIOIIETO U3TyUYEHHS B aHAMHE3€ MAIIUEHTA;

® Ha3HAYCHHUE MAIMEHTY JICUEOHOr0 MUTAHUS C YUETOM TSXKECTH COCTOSHUS
Y HAJTMYUS XPOHUYECKOTO 3a00JIeBaHUS.

B cnydae npoBenenust 3a60pa OMOIOTHYECKOTO MaTepraia y MalueHTa, 1o
JY4aroIero JEKapCTBEHHbBIE CPEJICTBA C YUETOM MMEIOIIErocs 3a00ieBaHus, Bpayd
CIEIUAIIUCT, OKA3bIBAIOIINN METUIIMHCKYIO MTOMOIIh MAlUEHTY, 00513aH OTMEHUTh
3a 2-3 CYTOK JIeKapCTBEHHbBIEC CPEJICTBA, Ha3HAYEHHbIE TAIUEHTY U CIIOCOOHBIE IO
BIIMATH HAa PE3yJbTaThl JJAOOPATOPHOTO MCCIICNOBAHUS, €CIIM OTMEHA JIEKapCTBEH



HOTO CpPEJCTBA HE YXYIIIMT COCTOSHHUE ManueHTa. [Ipu HEeBO3MOXHOCTH OTMEHBI
NAUEHTY JIEKAPCTBEHHBIX CPEJICTB, UCIOIb3YEMbIX B IPOLECCE OKA3aHUS MEIU-
UHCKOM NMOMOIIH, PU UHTEPIPETAUH Ja00PATOPHBIX UCCIEA0BAHNN HEOOXOIU-
MO YYUTBIBaTh MX BIIMSHHUE HA JIOCTOBEPHOCTH IMOJYYEHHBIX pe3yibTaTtoB. [Ipum
3TOM 3a00p 00paslia KPOBU JOJHKEH ObITh MPOU3BEEH 10 IPUEMA OUEPETHOM 10-
3bI JIEGKAPCTBEHHBIX CPECTB.

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

3a00p KpoBH y ManueHTa, KOTOPOMY MPOU3BEIEHO BHYTPUBEHHOE BBEJCHHE
JIEKapCTBEHHOTO CPEACTBA, MPOBOJUTCS MOCJe 3aBeplieHus (a3bl ero pacrpee-
JeHus1, yepe3 1-2 yaca, ¢ 00s3aTeIbHBIM YKa3aHUEM B OJIaHKE-HAIPABJICHUHU HA
OMOXMMHYECKOE JTabOpaTOPHOE UCCIIETOBaHNE BPEMEHH TIOCTIE IIPUEMa MOCIIETHEN
J103bl JIEKAPCTBEHHOT'O Cpe/icTBA. B cilyuae BHYTpUBEHHOI'O BBEJICHUS JIEKAPCTBEH-
HBIX CPEJICTB U3 IPYIIbl CEPACUHBIX MIMKO3UI0B, 3a00p KPOBU MPOBOJUTCS YEPE3
6-8 yacoB nocie Hero.

Ecnu Her cneuuanbHbIX yKa3aHUM, AJI IJIAHOBBIX OMOXMMHMUYECKHUX HCCIIe-
JOBaHUM KPOBb 3a0MPaOT U3 BEHbI YTPOM (Mexay 7 U 9 yacamu) HaToIIaK (duepe3
8-12 yacoB mocie MocjieIHero npuemMa nuuy). B ciyyae npoBeneHus KIMHHUYE-
CKUX JIabOpaTOpHBIX HCCIEAOBAHUN KPOBHM B HHOE BpEeMs CYTOK, B OJiaHKe-
HaNpaBIICHUN YKa3bIBAe€TCS TEPUOJ BPEMEHH, MPOIICIIINNA TOCTE IMOCIETHETO
npUMa MU (TTOCIe €bl B KPOBU TMOBBIMIAETCS COJIEPKaHUE TIIFOKO3BI, XOJeCTe-
pUHa, TPUTIULEPHUAOB, Kelle3a, HeopraHudyeckux (ocdaros, amuHokucaoT). Bo
BHUMaHUE JIOJDKHBI IPUHUMATHCS KOJIeOaHUs CoNlep KaHMs psijia aHAJIOTOB aHaJH-
TOB B OPTaHM3MeE MallMeHTa B TCUEHUE CYTOK.

CyTtouHble KoJIe0aHUsI 3HAYeHHII KOHIEHTPAIMU HEKOTOPBIX AHAJMTOB.

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

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

Keneso 14-18 2-4 50-70%

Kamuii 14-16 23-1 5-10%

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




TaHUYECKUU

D03UHODUITBI 4-6 18-20 30-40%

Bbuoxumuyeckue 1a00paTopHbIe TECTHI.

broxumuueckne J1a0OpaTOpHBIE MCCIEAOBAHMS IIMPOKO HCIONB3YIOTCS B
KJIMHUYECKON MPaKTUKE B TEX CIydasiX, KOrjJa B OCHOBE 3a00JIeBaHUS JIeXKaT MeTa-
OoJiMueckue HapylleHHs (HampuMmep, caxapHbld OuadeT), MOBPEXKICHUS TKaHEH
(Hanpumep, HHPAPKT MUOKAP/AA), BOCHAIUTEIbHBIE MPOLECCH (HAaIpUMEP, peBMa-
TUYeCKHe 3a00JIeBaHNs) WU HapyIIeHHs] (GYHKIUNA OPraHOB U TKaHeH (Hampumep,
NOYEYHasl HEJOCTATOYHOCTh). B mpakTHueckoi MeIuurHe OMOXUMHYECKHE TECThI
UCIIOJIB3YIOTCS ISl PELLIEHUS CIEAYIOIUX 3a/1ay:

1. CKPUHMHTA — BBISABJICHUS 00JIC3HU HA TOKJIMHUYECKON CTauu;

2. JIMarHOCTUKH — IMOJTBEPIKICHUS FUTH UCKITFOUCHUS JUArH03a;

3. IIPOTHO3a — ONpPEACIICHUS BEIMYMHBI PHCKAa Pa3BUTHS 3a00JIeBaHUS,
0COOEHHOCTEN TeueHHs 3a001€BaHUs U €T0 UCX0a;

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

€HHa JICYCHUE.

buoxumuyeckuil aHaiau3 KpOBU MpeJIoiaracT UCCIEAOBAHUE PA3TUYHBIX
XUMHUUYECKUX aHAJIUTOB — OEJIKOB, JIMMUIOB, YTIEBO0B, PA3IMYHBIX MPOIYKTOB HX
MpEeBpaIleHU, aKTUBHOCTH (DEPMEHTOB MHIUBUAYAJIbHBIX OCIKOB U AP, UMEIOIINX
KJIIMHAYECKOE 3HAUCHHUE.

MarepuaJ 1Jis1 MccJIeJ0BAHUS:CBIBOPOTKA BEHO3HOM KPOBH.

B3stue kpoBU MpPOU3BOAUTCS HATOIIAK M3 JIOKTEBOW BEHBI B CICIUATILHYIO
BAKYYMHYIO CUCTEMY aKTUBAaTOPOM CBEPTHIBAHUSI.

Buabl npo0upox 1uis B3ATHS KPOBH:

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

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

[Tomy4yeHHast U3 KpOBU CHIBOPOTKA OCTAeTCsl CTAOUIILHOM B TeueHUe 7 JHEU
npu 2—8 °C. ApXUMBHpPOBaHHasi ChIBOPOTKA MOXET XPAHUTHCS B 3aMOPOKEHHOM
Buje npu -20 °C.

e s uccieqoBaHus YPOBHS TJIMKUPOBAHHOTO T'e€MOTJIOOMHA HEOO0XOoIuMa
IeJIbHAsIBEHO3HAs! KPOBb, B3SITUE KOTOPOH MPOU3BOAUTCS B BAKYYMHYIO CUCTEMY C
antukoaryiassHtoM K29JITA niu K39/ITA (cupeneBas KphIlika Mpu UCIOJIb30Ba-
HUM TPoOOMpOK THUMa Vacutainer, KpacHas KpbIIKa i NOPOOUPOK THUTA
Monovette). TlomyueHHass KpOBb MOXET XpaHUTCA MPU KOMHATHOW TeMIepaType —
1o 6 gaco, pu Temneparype 2—8 °C — He 6omee 24 gaca.

HccnenoBanue akTUBHOCTH )epPMEHTOB.

AKTHUBHOCTH (DEPMEHTOB OMNPEICISIETCS] C NUATHOCTUYECKUMU IESIMU TIpe
MMYIIECTBEHHO B CHIBOPOTKE KpoBH. bosibiias yacth pepMeHTOB B KPOBU — ITO
TKaHeBbIe (DEPMEHTHI, MOMAAIOIINE B KPOBb B pe3ysibTaTe pa3pylICHUsS KIETOK,
rae ux KoHueHtpamus B 1000-10 000 BeiE, YeM B  KpOBH.
B HOpMe B CBIBOPOTKE KpPOBH PETUCTPUPYETCA TOJIBKO OYEHb HE3HAYUTEIb




Has aKTUBHOCTHh (pepMeHTOB. [IpuumHaMu TMOBBIICHUS AKTUBHOCTH (EPMEHTOB
IIPU TIATOJIOTUU SIBIISIOTCS:

® MpsSIMOE TMOBPEK/ICHUE KJIETOYHBIX MeMOpaH (BUpycaMH U XUMHUYECKHUMHU
COCMHECHUSIMHU );

® THITOKCHSI, aHOKCHS M UIIIEMUS TKaHEH;

® TIOBBIIICHHBIN CHUHTE3 B TKAHAX (POCT 3JI0KaUY€CTBEHHOMN OIMYXOJIH).

B CrIBOpOTKE KpOBH ONPEACISIIOT TP OCHOBHBIC TPYIIBI (PEPMEHTOB: BHYT-
PUKJIETOYHBIE, CEKPETOPHBIC M AKCKPETOPHBIC. BOIBIMHCTBO (PEPMEHTOB SBISIOT-
Csl BHYTPUKJICTOUYHBIMHU, B 3aBUCUMOCTH OT JIOKJIM3ALUX OHU Pa3/ICIISIIOTCS Ha:

e HecrienupuiIeckue PEepPMEHTHI, KOTOPBIC KAaTaTU3UPYIOT OOIIHE TSI BCEX

TKaHeWpeakIuu OoOMeHa M  HaxXxoJATcsl B OOJBIIMHCTBE OpPraHOB U
tkaneriHanpumep,ACT, AJIT, JIJII', amunasa, 1unasza u ap.);
° opraHocrenupuyeckue, IPUCYTCTBYIOT TOJIBKO B OTIPEICIICHHOM THIIE

TKaHEW WM OPraHe B BBICOKOW KOHLEHTpauuu. lloBblieHME B KPOBU YpPOBHSA
opraHocrnenupuieckoro (epMeHTa yKa3bIBAET MPEXKIE BCErO0 Ha IOBPEKIACHHUE
KJIIETOK TOW TKaHWU, B KOTOPOM ATOT (PEpMEHT MpPEACTaBIEH B HaWOOJIbIIEM

KOJINYCCTBC.

Crnenu(puaHoCTh (PEPMEHTOB JJI51 TUATHOCTUKH MATOJIOTHH.

depMeHT Opran JInarnocruyeckoe 3HaYEHUE
o-aMMJIa3a ITomxenynounas xenesa OcTpblil TaHKPEATUT, OTUT
AJIT [leuens 3a0oneBaHus MapeHXUMbI
MICYCHU
ACT Muoxkap/, e4eHb Nudapkt muokapaa,
3a0071€BaHuUs TAPEHXUMBbI
MEYEHU, TOPAKECHUS
CKEJICTHBIX MBIIII]
ITT Ileuensn ITaTomorus kE14eBLIBOAAIINX
IIyTEH, AJIKOTOJIN3M
KK CkenetHble MBIIIIIEL, cepale, | MabapkT Muokapaa,
TJ1aJJKUE MBI MOPAKEHUST CKEJIETHBIX MBIIIII]
Kod [IpocraTa, KOCTHAsI TKaHb AJZleHOMa, paK IpoCTaThl,
MeTaboanyeckue 3a001eBaHus
KOCTHOW TKaHU
JIAT [Teuens, ceparie, ckeneTHbie | 3a001€BaHUS TAPECHXUMBI
MBIIIIbI, SPUTPOIUTHI, nevyeHu, UHPapKT MUOKaP/a,
TPOMOOITUTHI, remMoJin3, Hed(PPEeKTUBHBIN
TUM(GATUYECKHUE Y3ITBI IPUTPONO033, TUM(POMBI
Jlumaza ITomxenynounas xenesa OcTpbIil TaHKpEaTUuT
XomuHacrepaza | I[leuens OtpaBnieHus
dbochopopraHnuecKUMHU
COCMHEHUSIMU, 3a00JICBaHUS
NapeHXUMBbI TIEYEHU
Hd Ileyennb, KOCTHAs TKAHb, Meraboanueckue 3a00JIeBaHus
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KUIICYHHUK, ITOYKH KOCTHOM TKaHMH,
F€H3.TO6I/IJIPIapHa}I I1aTOJIOTHA

CexpetopHbie GepMEHTHI (IICEBIOXOIMHAICTEPA3a) CHHTE3UPYIOTCS B MIEUCHU
U TIOCTOSIHHO BBICBOOOXKJAIOTCS B TIa3My. X akTHBHOCTH B CBHIBOPOTKE KPOBU
BBIIE, YEM B KJIETKAX WJIM TKAHSIX. B KIMHUYECKOW MPAKTUKE OHU MPEACTABIISIOT
WHTEPEC, KOTJIa UX aKTHBHOCTb B CHIBOPOTKE KPOBU CTAHOBUTCS HHUYKE HOPMBI 32
CUeT HapymIeHus (PYHKITUU TICUCHH.

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

EauHuIbI aKTUBHOCTH JePMEHTOB.

3a eIMHUIly aKTUBHOCTHU JHOOOTo (pepMeHTa B JaOOpPaTOpPHOM AMArHOCTHUKE
MPUHUMAIOT TO KOJUYECTBO, KOTOPOE B ONTHUMAIbHBIX YCIOBHUSX KaTaIU3HPYET
npespaienne 1 cy6erpara B 1 (Mxmons/ mun) mpu t°=37 °C. ITpu 9ToM 06beMHas
aKTUBHOCTBH (pepmeHTa Boipaxkaetcs kak ME/n (wnu En/n), ynenbHast akTHBHOCTD —
kak ME/mr Oenka.

AcnapraramuHorpancgepasa (ACT).

Pepepenmnuvie senuuunvr akmuenocmu ACT 6 cvieopomxe: 0—-5—40 Eo/n.
Onpenenenne axktuBHOCTH ACT HUCHONB3yIOT ISl BBISBICHUS W OLECHKU BBI
PaXKEHHOCTH LIUTOJIUTHUYECKOTO CUHAPOMA MPHU AUATHOCTUKE M MOHUTOPUHIE 32
OoneBaHMi meyeHH, cepaua. TecT UCMONB3YIOT BMECTE C ONMPEICIICHUEM aKTUBHO
ctu AJIT.

AxtuBHOCTh ACT mossimieHa y 93-98% narnueHToB ¢ UHPApKTOM MHUOKap
na (MM) B 2-20 pa3. IIpu UM ACT noBblaercs B CBIBOPOTKE yepe3 6—8 4, Mak
CUMAJIbHOW aKTHBHOCTH OHA JAOCTHUTaeT uepe3 24—36 4 U CHUXKAETCA 10 HOpMajb
HOTO YPOBHS K 5—6-My nHI0. Pacimmpenue 30HbI HHpAPKTa MPUBOJUT KO BTOPOMY
LUKy MOBBIIICHHUS] aKTUBHOCTU. CTerneHb noBbIieHus: aktuBHOCTH ACT sBnsieTcs
Mepoil Macchl MHOKapja, BOBJIIEYEHHON B MaTOJIOTMYECKHM mporecc. MHoraa ak
TUBHOCTh ACT MOBBIIIAETCA €111e JO BOSHUKHOBEHUS JIEKTPOKApAUOTrpaduyecKux
npu3HakoB UM, a oTCyTCTBHUE CHMXKEHMSI €€ ypoBHA mocie 3—4-ro IHsa 3a0oJeBa
HUS TPOTHOCTUYECKH HEOJIArONpHUsTHO.

IIpn crenokapauu aktuBHOCTH ACT, Kak NMpaBuioO, OCTAeTCs B Mpenesiax
HopMbl. OnHako noBeimieHrne ACT oOHapyKUBAIOT NP TsKEIOM GopMe KOpoHAp
HOM HENOCTAaTOYHOCTH B MEpBbIE 24 4 mocie npuctyna (HopMalu3alus IPOUCXO
JIUT Ha 2-U, pexxe 3-il AeHb MOcie MPUCTYIA), a TaKKe NPH JJIUTEIbHBIX MPUCTY
nax NapoKCU3MaJbHON TaXUKapIUH.

ACT noBBIIIAETCS TAKXKE MPU OCTPOM TeNaTUTE U APYTUX TSHKENbIX MOopa
KEHHUSIX TeMaTOUTOB. Y MEPEHHOE YBEJIMUEHUE HAOMI0JAeTCs P MEXaHUYECKOU
KENTyXe, y MalMeHTOB ¢ MeTacTa3aMH B NedyeHb U 1uppo3oM. Koadouuuent e
Purtuca, 1.e. otHomenue ACT/ACT, B HopMe paBHoe 1,33, mpu 3aboJieBaHUAX
MIEYEHU HIDKE 3TOM BEJIMUYUHBI, a PU 3a00JIEBaHUSX Cep/Ilia — BBILIE.
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AJITOPUTM /15l IPUHATHS KJIMHUYECKUX PellleHUil NP YCTAHOBJIEeHUHU
3THOJIOTHM MOPAKEHNUS MeYeHH N0 3HAYEeHUI0 aKTUBHOCTH ypoBHs ACT.

Knunuueckue JaHHBIC O ITOBPCKACHUU IICUCHHA

1l

Onpenenenne aktuBHOCTH ACT B CBIBOPOTKE

11

AxTtuBHOCTH ACT B CBHIBOPOTKE MOBBIIIEHA

1l

HeTr(uer nospexnenusmne-

YEHU)

la

1l

1l

B 2 pa3a no cpaBHeHuto ¢
BEPXHUM IpeieioM pede-
PECHTHOI'O 3HAYCHHA

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

B 10 pa3 no cpaBHEeHHUIO €
BEPXHUM IIpeJiesioM pede-
PEHTHOI'O 3HAYCHUA

11

11

AJNKOTOIU3M

[IepBuuHBI CTEATOHEKPO3
bununapnsiil muppo3
JKuposas neuenn

1l

JlekapCTBEHHBIN XOJeCcTa-
TUYECKUU IeIaTUT, IUPPO3

B 20 pa3 no cpaBHeHHIO C
BEPXHUM IpeJieioM pede-
PEHTHOI'O 3HAYCHUSA

B 50 pa3 no cpaBHeHHI0 C
BEPXHUM IIpeieioM pede-
PEHTHOI'O 3HAUYCHUA

B 100 pa3 o cpaBHeHuIO ¢
BEPXHUM IIpeJIesIoM pede-

X0JIeTOXOJINTHA3S,

3nokauecTBeHHas: OOTypallMOHHAS JKEeNTyXa,
NH(peKkroHHbIi MOHOHYKJIE03

JlexapcTBeHHOE MOpakKeHUE KIIETOK IMEeYeHU

OCTpLIe BUPYCHBLIC T'CIATUTLIL
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B xivHMYECKON MpaKkTUKE HAIUIO IIUPOKOE MPUMEHEHUE OJHOBPEMEHHOE
onpenenenre B kpoBu akTuBHOCTU ACT u AJIT; mockonbKy oHO HaMHOTO UH(MOP
MaTHMBHEE C KJIMHMYECKOW TOUYKH 3peHHUs (IMO3BOJISIET CYJIUTh O JIOKAJIW3AIUU U
riyOMHE MOpakeHUsl, aKTUBHOCTHU NPOIIecca U IPOTrHO3UPOBATH UCXO/1 O0JIE3HU).

AnannHamuHoTpancdepasa (AJIT).

Pegepenmnvie enuuunvr akmusnocmu AJIT 6 cvieopomke: 0—71—40 Eo/n.
AJIT conmepkuTcsi B CKEJIETHOM MYCKyJaType, MedeHu, cepaue. B cepaeuHoi
MbIIIE ee 3HauuTeabHO MeHbine, yeM ACT. CambIX OOJBIIMX KOHIEHTpaIUl
AJIT mocturaer B meueHu. [loBeimenue aktuBHOCTH amuHOTpaHchepas (ACT u
AJIT) B 1,5-5 pa3 o cpaBHEHHIO C BEpXHEW IPAHMUIIEH HOPMBI pACCMATPUBAIOT KaK
yMepeHHy1o runepdepmerntemuro, B 6—10 pa3 — kak runeppepMeHTEMUIO CpeaHEN
crernieHu, O6onee yem B 10 pa3 — kak BbICOKyI0. CTeNeHb MOAbEMa AKTHBHOCTHU
aMUHOTpaHc(epa3 TOBOPUT O BBIPAKEHHOCTHU LIUTOJIUTUYECKOTO CUHAPOMA, HO HE
yKa3bIBaeT NMPAMO Ha TIyOUHY HapylIeHUH cOOCTBEHHO (DYHKITMM OpraHa.

[Tpu UM nossiienre akTuBHOCTU AJIT B CBIBOPOTKE KPOBU BBISIBIISIETCS B
50-70% cnydaeB, yaie mpu OOUIMPHBIX HEKPO3axX cepJedHor MbIisl. Hanbonb
miee yBenuueHue aktuBHOCTH AJIT ormeuaetcst B ocTpoii (asze, gocturas B cpen
HeM 130-150% ot HopMmBI 1 3aMeTHO ycTynaeT TakoBomy ACT, cocraBisitoliemy B
cpennem 450-500% OT HOPMBI.

[Ipu 3a0osieBaHUSX MEUEHU MPEXKAEC BCEro M Haumbosiee 3HAUYUTENBHO IO
cpaBHeHMIO ¢ ACT uszmensierca aktuBHocTh AJIT. IIpu octpom remarure, HE3aBU
CUMO OT €ro STHUOJIOTUM, AKTUBHOCTh aMHHOTpaHc(epa3 MOBBIIIACTCS Yy BCEX
0osbHBIX. Oco0eHHO u3MeHsieTcs akTUuBHOCTH AJIT, conmepxkareiicss B 1uToruias
M€, YTO CIOCOOCTBYET OBICTPOMY BBIXOJYy €€ U3 KJIETKH M MOCTYIUICHHIO B KPOBS
Hoe pycio, nodtomy AJIT — Gosiee 4yBCTBUTEIBHBIN TECT paHHEH NMArHOCTUKHU
octporo renatuta, yeM ACT. Ilepuon nomypacnana AJIT okono 50 4. ACT pac
MOJIO’KEHA MPEUMYIIIECTBEHHO B MUTOXOHIPUSIX, IEPUOJ MoTypacnaaa okoso 20 4,
pearupyeT Ha OoJiee TsDKEJIbIe MOBPEXKACHUs renaroruTa. [Ipu octpoM BUpyCHOM
renatute AJIT u ACT noseimatorest 3a 10—-15 gHelt 10 nosBIeHUS KEATYXU MPU
renatute A, ¥ 3a MHOTO HEJIENIb TP renartute B, mpuyeM moBBIIIAIOTCS OHU OJHO
BpeMeHHO, HO AJIT — 3nauurtensHo Oosbiie. [Ipy THIMYHOM TEYEHUH BUPYCHOTO
renatuta akTuBHOCTh AJIT nmocturaer makcumyma Ha 2—3-i Henene 3a001eBaHusl.
[Tpu GnarompusiTHOM ero TedeHun akTUBHOCTH AJIT HopMmanmzyetcs uepes 30—40
cyT, akTuBHOCTh ACT — uepe3 25-35 cyr. [loBTOpHOE MM MPOrpecCUpyrolee mo-
BBIIIIEHUE aKTUBHOCTU aMUHOTpaHcdepas3 CBUIAETEILCTBYET O HOBOM HEKpPO3€ WIIU
peuuauBe 00Je3HU. Y ITMHEHHUE MEPUO/ia TOBBIIIIEHHOW aKTUBHOCTH aMHUHOTPAHC-
dbepasz 4acTo CIy>KUT HEOJAroNnpUSTHBIM MPU3HAKOM, TaK KaK MOXET CBHUJICTEIIb-
CTBOBATh O MEPEX0JI€ OCTPOro MPOLIECCa B XPOHUUECKUM.

B octpoMm nepuojie BUpyCHOTo remnatuta npH Beex (popMax, KpoMe TSHKEJIOH,
ko3pdunment Jle Puruca xonednercsa ot 0,55 go 0,65 mpu TsHKEIOM TEUSHUHU 3a
OoneBaHus 3TOT KoddduimeHT cocrapiseT B cpeaem 0,83, uro oTpaxkaer Oosee
3HauuTeabHOEe  moBbImeHHe aktuBHOCTH ACT. B muddepennuansHo-
JIMarHOCTUYECKOM OTHOIIIEHHH UMEET HEKOTOPOE 3HAYEHUE TO, YTO MPH aJTKOTOJIb-
HBIX MOPAXKEHUSAX MEYEHU, B MPOTUBOMOJONKHOCTH BUPYCHBIM, XapaKTEPHO Mpe-
umytiecTBeHHoe mnoBbiieHue aktuBHOCTH ACT u koaddurmenta Jle Putuca 60-
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aee 2. JIns XpOHWYECKUX TENaTUTOB XapaKTepHa yMEpPEHHass W CpPemHssi THUIep-
bepMeHTEMUS.

[Tpu mareHTHBIX (hopMax HUPpO3a MEUYCHH TOBBIIICHUS aKTUBHOCTH (ep-
MEHTOB He HaOmromaercs. [Ipu akTUBHBIX GopMax CTOMKHUH, XOTS M HE3HAUYUTEIIb-
HBIN MOJbEM aKTUBHOCTU aMUHOTpaHc(epa3 BcTpeuaercs B 74—77% ciyyaes.

AJITOPUTM J1a00pPAaTOPHOIi THATHOCTHMKH MPUYUH TOBBIIIEHUS AKTHUB-
HOCTH TPAHCAMHUHA3.

AxtuBHocTh ACT u AJIT B ceiBopoTke 6oisiee 40 En/n

Egs

Omnpenenenne aktuBHocTH KK B cpiBOpoTKE

<L

Jla AxtuBHocTh KK B chIBOpOTKE O0JIEe Het
180 En/n
Octpoe HNudapkr HNudapkr Onpeneicrne
p p P OounnpyourHa
MIOBPEXKIe- Mo3ra MUOKapza
B CBIBOPOTKE
HUE MBIIIII]
N N N Y Y
Onpenenenue ypoBHs TporionnHa T(l) B ceiBopoTKe q;) z
2 :
/ \ : :
» =i
[P]
Tpomonun T(I) Tpomonun T(I) LCE i
TTOBBIIICH HE TIOBBIIICH =X =
= =
S
v v : i
Wnudapkr Octpoe nospe-
MHUOKapJa JKJIEHUE MBIIIIII
u/umu UM 5
S
=
B 3
HOTICHS
® Gosee =
HeYeHU h HET h IH h g
300 En/n e
<
! | ¥ :
(D]
E
W3meHeHus B Ouomnrare I JA ®)
- v
Mexanunueckas xkenaTyxa
JA HET
: "y
BupycHsIii renatut, XpoH. aTOJIOTUS IIEUEHH, Nnnonatuyeckoe noBbiiiie-
JlexapcTBEHHOE/ TOKCUYECKOE/AITKOTOJIBIoe MOPAKCHUE HUE aKTUBHOCTH
HNudunsTpaTuBHEBIE 3a00CBaHAS ACTu ATIT




[ToBeimienne aktuBHOCTH AJIT m ACT MOXeT OBITh BBISIBICHO Y TMpak
TUYECKU 370POBBIX HOCHUTENIEH MOBEPXHOCTHOIO aHTUIEHa remartuta B, uro yka
3bIBA€T HA HAJM4YME BHEIIHE OECCUMMITOMHBIX AKTHBHBIX MPOIECCOB B IEYECHHU.
AxtuBHocts ACT u AJIT, a Taxke menounoit ¢ocdarazer (I1[P) mnossbimia
€TCsl TPU pa3pelICHUH XPOHUUECKOW CEplIeYHON HEJO0CTATOYHOCTU (MUK OOBIYHO
Ha 3-ii—4-e CyTKH).

Jlakrataernaporenasa (JIJAI).

Pegepenmnvie senuuunvr akmusnocmu JI/{I" 6 cvigopomre 120—480 Eo/n.
Haubonpmas aktuBHocTs JIJAI' oOHapykeHa B TOYKax, CEPACYHON MBIIIIIE,
CKEJIETHOM MYyCKyJiarype u neueHu. JIJII' cogep’utcst He TOIbKO B CBIBOPOTKE, HO
Y B 3HAYNUTEIIBHOM KOJIMYECTBE B SPUTPOLUTAX, [IOITOMY CBIBOPOTKA JJISI UCCIEA0
BaHUS JIOJDKHA OBITH 0€3 CIIeJI0B reMOoJH3a.

BonbImMHCTBO OpraHOB M TKaHEH YelloBeKa COMEPKUT MATh U30(pEePMEHTOB
JIAT. Xapakrep uzodepmentHoro cnekrpa JIJII' u Tun oOMeHa BeliecTB B TKaHU
KOPPEIUPYIOT MEXAY cO00N. B TKaHAX ¢ MpeuMyIIECTBEHHO a3pOOHBIM OOMEHOM
BEIECTB (cepile, MO3T, Mo4yku) Haubosbed JIJII'-akTHBHOCThIO 00J1aJal0T U30-
depmentsr JIAI'T u JIAI2 (umm ruapoxcuOyTHpataeruaporenasa).B tkansx c
BBIPOKEHHBIM aHA’POOHBIM OOMEHOM BeIleCTB (II€YEHb, CKEJIETHAsT MYCKYJaTypa)
npeobnanaroT uzopepmentsl JIJAI'4 u JIAI'S. B cblBOpoTKE KpOBHU 310pOBOIO He-
JIOBEKa MOCTOSTHHO OOHapy:KHuBaroTcsa Bce MaTh uzodepmentoB JIJAI' . Mmeercs 3a-
KOHOMEPHOCTh B OTHOIIEHUH aKTUBHOCTU U3opepmenToB JI/I': aktuBHoCcTh JIAI2
> JIA > JIA3 > JIAT4> JIAL'S. TloBpexaeHue Toro uiad MHOTO OpraHa u3MeEHsI-
€T U30(PEpPMEHTHBIN CIEKTP CHIBOPOTKH KPOBH, MPUYEM ATU U3MEHEHUSI 00YCIIOB-
JIeHBI crienuPuKoi n30()epMEHTHOTO COCTaBa MOBPEXKAECHHOTO OpPraHa.

B nabopatopun Hambosiee yacTo ompenesstoT akTUBHOCTH obmen JIAI
(cymmy BceX MATH M30(DepMEHTOB), HO MOTYT ONpEACNATh Oojiee crnernudUIHbIN
st cepaeuHoit Mkl uzohepment JIIAI'l (ruapoxcuOyTupaTaeruaporeHasa)
unu JIJAI'S — nis 3a0o1eBaHui IIEYCHHU.

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

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

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

Ncrounnkom yBenuueHusi aktuBHOCTH JIJII' MoXkeT OBITH JieroyHasi TKaHb
npu sMOonun U uHbapkre yerkux. Coueranue HopmanbHo aktuBHOCTH ACT,
yBenuueHHoU JIJII' M MOBBIIEHHUS KOHUEHTpaIMu OMJIMpYyOMHA MOXET CIYKUTh
JIMarHOCTUYECKOW TpUajioN jieroyHor smOonuu u auddepennuanuu ee ot VM.
[Tpu MTHEBMOHUSAX aKTUBHOCTH (DepMEHTA MHOT]A MOKET HE MOBHIIIATHCS.

[Ipu MuonaTusix (MbIIICYHBIC TUCTPO(PHUH, TPABMATHUYCCKUE MOBPEKICHUS
MBIIIII, BOCIIAJIMTEIBHBIE MPOLIECCHI, PACCTPOMCTBA, CBSI3AHHBIE C YHIOKPUHHBIMU
¥ METa0OTMYECKUMH 3a00JIEBaHUsIMHU) OTMeUaeTcsl yBenuueHue akrusHoctu JIJT;
IpU HEHPOTEHHBIX 3a00JIeBaHUAX MBI aKTUBHOCTH JIJII" HEe moBkImIaeTCs.

IIpn ocTpom BHPYCHOM remnature akTUBHOCTB JI/[I' B CBIBOPOTKE KPOBU yBe-
JIMYEHA B MEPBBIC THU KEIATYIIHOTO MEPUOAA, U IPHU JIETKOM U CPEIHETSKEIION
dbopmax 3aboeBaHusl JOBOJBHO OBICTPO BO3BpPAIAETCS K HOPMAJIHLHOMY YPOBHIO.
Tsxenble GoOpMbI BUPYCHOTO TeMAaTUTa, U OCOOCHHO pa3BUTHE NIEYCHOYHOM HeJ0c-
TaTOYHOCTH, COMPOBOKIAIOTCSI BHIPAKCHHBIM U 00Jiee JITUTEIIbHBIM MOBBIIICHUEM
JIAL'. IIpn MmexaHUYEeCKOU KENTYXE Ha MEPBBIX CTAAUIX 3aKYIIOPKH KEITYHBIX IIPO-
TOKOB akTUBHOCTH JIJII' B HOpMe, Ha OoJiee MO3THUX CTAIUSX HAOIIOAACTCS MOdb-
eM aktuBHOCTH JIJII" BCiienCTBHE BTOPUYHBIX ITOBPEXKICHUN IIEYEHU.

Ilenounas gocdaraza (LL{D).

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

PedepenTHbie BeanyuHbl aKTUBHOCTH LM B cbIBOpOTKE KPOBH.

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

[Tpumepno numb y 65% rocnUTamTU3MPOBAHHBIX MAIMEHTOB BBICOKAS aK
tuBHOCTH 1D 00ycroBiena 3a6oneBanussMu nedeHu. AKTuBHOCTDH 1D Hanbonee
YacTO MOBBIIIAETCS BCJIEICTBUE MOBPEXKICHUS WM IECTPYKIMU T€aTOIUTOB WIN
HapyIIeHUs OTTOKa kemuu (xosiectas). Hekpo3 meueHOouHbIX KIETOK KaK MpUYKHA
noBbIIeHHUsT akTUBHOCTH [I[® wrpaer Bemylryro posib MPU BHUPYCHBIX U ayTOUM
MYHHBIX T€MaTHTaX, TOKCHYECKUX U JICKAPCTBEHHBIX MOBPEKIACHHUIX MEYCHU. XO-
JecTa3 Kak Mpu4YrHa MoBbIIeHus akTuBHOCTH LI[D B KpoBU pazBUBaeTCs pH BHE-
MIEYCHOYHON OOCTPYKIINH KEITYHBIX MPOTOKOB HAMPUMED, MPHU 3aKyMOPKE KaMHEM
WIA Pa3BUTUU TOCIEONEPALNOHHON CTPUKTYPHI), CYy>KEHUH BHYTPUIECUECHOUYHBIX

16




IIPOTOKOB (HampuUMep, MpU MEPBHUYHOM CKJIEPO3UPYIOLIEM XOJIAHTUTE), TOBPEXKIe-
HUU KEJIYHBIX MMPOTOKOB (HAMPUMEP, NMPU NEPBUYHOM OMIIMAPHOM LIUPPO3E Ieue-
HU) WIM HAapYUICHUU TPAHCIOPTA KETYM HAa YPOBHE MEJIKUX >KEIYHBIX MPOTOKOB
(Mpu MpUMEHEHUHU psija JIEKApCTBEHHBIX MPENapaTroB, HANMPUMEpP, XIJIOPIPOMAa3U-
Ha). B psane cnyudaeB aktuBHOCTh Il moBbiaercs mpu OAHOBPEMEHHOM JEii-
CTBUU 000MX MEXaHU3MOB TTOBPEKICHUS.

VY 30% XKenTymHbIX MAIMEHTOB C HUPPO30M IEYEHU BBISBISETCS YBEIUYE
Hue aktuBHOCTH II®. TloBeimenue aktuBHOCTH II[® Habmomaetcs y 90% 601b
HBIX IIEPBUYHBIM PAaKOM IIEYEHHM U IIPU METAcTas3ax B Ie4yeHb. Pe3ko Bo3pacTaer
akTuBHOCTHh I|® mpu oTpaBieHUsAX ankorojeM Ha (POHE XPOHHUECKOTO ajKOTo
au3Ma. OHa MOKET MOBBIIIATHCSA NPH MPUEME JIEKAPCTBEHHBIX CPEACTB, 00J1a1at0-
IIUX TeMaTOTOKCHYECKUM d(HPEeKTOM (TEeTpaIuKInH, mapaneramo, peHamneTuH, 6-
MEpKaNTONypUH, canuuuiaTtel U Ap.). [Ipubnusurensuo y 50% manueHToB ¢ MH-
(eKLIMOHHBIM MOHOHYKJIE030M Ha 1-oi Hexaene 3a00JeBaHUS OTMEYAETCS MOBBI-
meHue akTuBHocTH 1I[D.

3aKynopKa BHENEYEHOYHBIX KEIYHBIX IPOTOKOB CONPOBOXKIAETCS PE3KUM
yBenuueHreM akTUBHOCTH LID. Ilpu Tskenolr oOCTpYKTUBHOHM >KENTyXE aKTUB
HOCTh [I]®P B CBIBOPOTKE KPOBH MOXKET MPEBBIIATh BEPXHUN IIpenesl HOpMbI B 10
pas u 6oJee.

VY KEHIIMH, IPUHUMAIOIINX [TPOTUBO3a4aTOYHBIE MPENapaTsl, COIEpKAIIHE
ACTPOTEH M MPOreCTEPOH, MOKET PA3BUTHCS XOJIECTATUYECKAS KENTYXa U C IOBBI
menueM aktuBHocTu LI[MD. Ouenb BbicOkMe LU(PBI aKTUBHOCTU (hepMEHTa Ha
OJIFOIAIOTCS Y KEHIIMH C MPEIKIAMIICUEH, YTO SIBISETCS CIEICTBHEM IMOBPEXKIE
Hus TutaneHTbl. Huskas aktuBHOCTH LD y GepeMeHHBIX TOBOPUT O HEIOCTATOY
HOCTH Pa3BUTHS IJIALECHTBHI.

[TomuMo Ha3BaHHBIX, TOBbIIEHUE akTUBHOCTH LI[® onpexnensiercs npu cie-
JYIOIUX 3a00JIEBaHUSIX M COCTOSHUSX: IMOBBIIIEHHOM MeTaboiu3Me B KOCTHOMU
TKaHU (IIPU 3aKUBJIEHUU NIEPEIOMOB); IEPBUYHOM U BTOPUYHOM THIIEpIIapaTUpeo-
3€, 0OCTEOMAJIALINU, TIOYEUHOM paxuTe, 00yCIOBICHHOM BUTaMUH-D-pe3ncTeHTHBIM
PaxXUTOM, COYETAIOIIKUMCS C BTOPUYHBIM TMIIEPIApPATHPE030M; HUTOMETAIOBUPY C-
HOW MH(EKIUHU y aeTed, BHEIIEYCHOYHOM CEIICUCE, SI3BEHHOM KOJHTE, peruoHap-
HOM WJIEHUTE, KUIIEUYHBIX OaKTepuaIbHBIX WH(DEKIUIX, THPEOTOKCUKO3E. DTO 00Y-
clioBjeHO TeM, 4To LI[® BrIpabaThiBaeTCs HE TOJIBKO B NEUEHHU, HO U B APYTUX Op-
raHax — KOCTSIX, KHIIEYHUKE.

3nauenust ypoBHs aktuBHOCTU LD (moporu ans mpuHATUS KIMHUYECKHUX
pelieHuil) Npu yCTaHOBJIECHUU KIMHUYECKOTO JIMarHo3a MOpPaXKEeHUsl MeYeHH Mpe/I-
CTaBJeHbl Ha pUCYHKe.Psq mudp npeacrtaBisieT coO0M MHOXKHUTENH, HA KOTOpHIE
YMHOXaeTCsl 3HaUeHHEe BEpXHETo pedepeHTHoro npeaena ais [1[O.

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

Kiaunnueckue HAAHHBIC O ITOBPCKACHHUE NNCUYCHH

JL

Onpenenenue aktuBHocTH LII® B chIBOpOTKE

Jl Il

AxtuBHoCcTh II®P noBbliieHa AxtuBHOCTH LII® He moBBILIEHA

» HUM TIpeAeioM pedepeHTHOTO

JL

Her MOBPCIKACHUA ITCUCHHA

B 3 paza o cpaBHeHUIO ¢ BepX-

HHUM IIpeaenoM pedepeHTHOro
' UHTEpBasa

v

OcTpblii aJTIKOTOJIBHBIN TeMaTUT

HNH}peKknoHHbIIT MOHOHYKJIC03
Huppo3 neyenu
Octpas xupoBast AUCTpodus 1e-

B 5 pa3 no cpaBHEHHUIO € Bepx-

v

WHTEpBaJa
geHu
B 10 pa3 no cpaBHEHUIO ¢ BEpX-
XO0J1eJ0X0INTHA3

# HIM [IPEACIOM PE(CpEHTHOrO > [TocTHEKpOTHYECKHUI IUPPO3

MHTEpBaJa - P 11pp

B 20 pa3 mo cpaBHEHUIO ¢ BEpX- MertacTasbl B Ie4CHB
» HUM IIpeaesioM pedepeHTHOTo > [lepBryHBIii pak Me4eHH

HUHTEpBaia [NepBUyHBI OUIHAPHBIA TUPPO3

Pax rooBKY OKEITYOUHOM JKeTe3bI
JlexapcTBEHHBIN renaTut
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KoctHas mesounas ¢gocdarasa (ocrasa).

Koctnas P npoayuupyercs ocreobnactamu koctu. Y nerer 1P mnoBsI-
nieHa J0 Mepuojia MOJOBOro co3peBaHusi. PedepeHTHble BETWYMHBI aKTUBHOCTHU
koctHoit  II[d B  CHIBOpOTKE  KpPOBUM  TMPEACTABICHBI B  TabJuIE.

PedepenTHbIC BeJIMYUHBbI aKTUBHOCTH KOCTHOU LM B chiBOpOTKE.

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

VYBenuuenne akTUBHOCTH 001el 1 koctHo! II®D conpoBoxkaaeT paxur Jio-
0011 aTHoNIOTHH, O0JIe3Hb [lemKeTa, KOCTHBIE U3MEHEHHUSI, CBSI3aHHbIE C TUIIepIIapa-
TUPEO030M. BBICTPO pacTeT aKTUBHOCTH (pepMEHTA MPU OCTEOTEHHON CapKOMe, Me-
TacTa3ax paka B KOCTH, MUEJIIOMHOW OOJIe3HU, TUMQPOTpaHyIeMaTo3€ ¢ NOpaKEeHU-
eM kocteil. Ilpu neyeHrnn runokaiblieMu BUTAaMUHOM D HE00X0IMMO KOHTPOJIH-
poBaTth ero no ypoBHIO aktuBHOCTH II[MD B kpoBu. HopMaim3zanus akTUBHOCTH
P sBnsieTcst nOKa3aHUEM K ITPEKPALIECHUIO JICYEHHUS.

[Tpu Gonesnu [lemxera conepkanue Kampius U HochaTtoB B KPOBU OOBIYHO
B IIpeJiesiaXx HOPMbI, HO XapaKTEPEeH OYEHb BBICOKUU ypOBeHb akTuBHOCTH LI[D, B
CBSI3U C YEM CJIEIYET PEryJIsipHO MOHUTOpUPOBaTh ypoBeHb LIPD. brictpoe Hapac
ta"ue ypoBHs LI[D moxkeT yka3plBaTh HA MAJTUTHUA3ALMIO IIOPAKEHHON KOCTH.

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

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

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

B 3nauntensupix koHueHtpauusx I'T'T oOHapykeHa B MeyeHH, MOJKeENTy-
JIOYHOM Kelle3e, MOYKax U MPeICTaTeIbHOM Kene3e (I0ATOMY y MYKYUH aKTHB-
HOoCTh ['T'T B cbIBOPOTKE KpOBHU NpUOAN3UTEIHHO HA 50% BBIIIE, YEM Y HKEHIIUH).

[ToBbimenrie akTuBHOCTU ['T'T B CHIBOPOTKE KPOBH MOKET OBITH 00YCIIOB-
JIEHO CIEAYIOIMIMMU MPUYNHAMM:

®  YCWICHHEM CHHTE3a B pe3yJibTaTe aKkTHUBAIMU (DEPMEHTOB, 0OeCIeUu-
BAaOIIKX ATOT IIPOLIECC, ATKOTOJIEM U JIEKAPCTBEHHBIMHU IpENapaTamu;
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®  TOBPEXKICHUEM KJIETOYHBIX MEMOpaH IMOj| JEWCTBHEM TOKCHYECKHX
areHToB (B TOM YHUCJE CUPTA), MPU UIIEMHUYECKOM MOBPEXKIECHUN U WH(DEKIINOH-
HOM NOPAKEHUU NICYEHU;

e  0ocBOOOXIeHHEM (hepMEHTa OT CBS3M C KIETOYHBIMU MEMOpaHaMH B
PE3yJIbTATEIETEPTEHTHOTO AEUCTBUSA MOBEPXHOCTHO AKTUBHBIX JKEIYHBIX KHCIIOT
IIPX BCEX BUJIAX XOJIECTA3A.

N3menenue aktuBHOCTH ['T'T B ChIBOpOTKE MMEET OOJBIIOE AMATHOCTUYE-
CKOE€ 3HAuYeHHE NpH 3a00JIEBAHMSAX MEYEHH M TeNaTOOMIMApHOIO TPAKTa. ITOT
dbepmenT Oosiee YyBCTBUTEICH K HapyIICHHSM B KieTkax medenu, dem AJIT,
ACT, II® u 1.1. OTCyTCTBHE MOBBINIEHHOW aKTUBHOCTHU 3TOr0o (epMeHTa Mpu
KOCTHBIX 3a00JieBaHMSIX TO3BOJISIET AU epeHInpoBaTh UCTOYHHUK TOBBIIICHUS
1.

Ocob6enno uyBctBuTenbHa ['T'T K BIMSHUIO HA MEYEHb JJIUTEIBHOTO I0-
TpeOJieHUs aJKorojs. Y JHI, 3J0yNOTpeOstomux ankoroyieMm, yposedb [TT B
CBIBOPOTKE KOPPEIUPYET C KOJIMYECTBOM IPUHUMAEMOIO aJIKOTOJisA. TecTt oco-
OEHHO IIEHEH ISl KOHTPOJIA JIeueHUs ankoronusMma. IIpekpainenue npuema anko-
roJisi CHWXKAaeT aKTHUBHOCTh (epMeHTa mpuOimsutensHo Ha 50% B Teuenue 10
JTHEMH.

Onpenenenne aktuBHOCTH ['T'T ucrons3yercs st yCTaHOBIIEHHS TeNaTo-
TOKCUYHOCTH U MOJOXUTENBHO B 90% ciyudaeB 3a0osneBanuii neyeHu. B 001b-
IIMHCTBE CIy4aeB y TaKuX OOJBHBIX B KPOBHU HAOJIOAETCS MOBBIIICHUE aKTUBHO-
ctutpancamunas u I'T'T. M3onupoBannoe nossiienue aktuBHOCTH ['T'T Habr0-
naioT y 6-20% mnanueHToB ¢ maToJIoTHel renatoOunuapHon cuctemsbl. [loBbirie-
Hue aktuBHocTu ['T'T Gosnee uem B 3 pa3 BI3BIBAIOT aHTUKOHBYJIBCAHTHBIE TIpe-
naparsl, )KHpOBasi TUCTPO(]Hs MEUeHU U cep/ieuHas HeJJOCTaTOYHOCTb.

IIpu octpeix rematurax akTuBHOCTH I'T'T moBbIIaeTcs paHblle, 4YeM ak-
tuBHOCTh ACT u AJIT. Ha BricoTe 3aboneBanusi aktTuBHOCTh [ T'T Huxke (MOBBI-
meHa B 2—5 pa3), yeM akTuBHOCTh ACT u AJIT, u Hopmanu3yercss MeJJICHHEE.
DTO NMO3BOJISIET UCNIONIB30BaTh [ 1T Ipu KOHTpPOJIE 32 BBI3IOPOBICHUEM MTALIMEHTA.

Haubonee Bricokyro aktuBHOCTh I'TT (B 5-30 pa3 Bbime pedepeHTHOrO
MHTEpBaja) HaOJIOIal0T MpHU BHYTPU- U BHEMEYEHOUHOM XxoJiecTaze. Heckonbko
MEHBIIINE 3HAUYCHUS] aKTUBHOCTH ()EPMEHTA PETUCTPUPYIOT MPHU MEPBUYHBIX OIMY-
XOJISIX TIEYEHH M MeTacTazax B nedeHb.lIpyu 310kaueCTBEHHBIX OMyXOJIIX IPYrou
JIOKAJIU3alMU TTOCTENEHHOE yBenueHne akTUBHOCTU I'T'T yka3piBaeT Ha Hamuuune
MeTacTa3oB B nedeHb. AKTUBHOCTHh [ T'T MoxkeT ObITh MCIOJIb30BaHA B Ka4eCTBE
MapKepa paka MOIKEITYIOYHOW M MPEACTATEIbHOW KEJIEe3bl, TAK KaK OTPAXKAET
PEMHUCCHUU U PELLUIUBBI.

Heo6xomumo eme pa3 3ametuth, uto I'T'T MHOrO3HaYHA B AUMArHOCTHYE-
CKOM oTHOLIeHUH. [10 KpaliHEN Mepe IATh MPOLIECCOB MOBBIIIAIOT €€ AKTUBHOCTD:
LHUTOJIN3, XOJECTa3, MHTOKCUKAIMS aJIKOTOJIEM, OIYXOJEBOW POCT B II€YEHHU, JIE-
KapCTBEHHAs] MHTOKCUKalLWs. Takas 3THOJOTHYECKAs Pa3HOPOJHOCTh MEXaHM3-
MoB moBbiieHust I'T'T TpeOyer odeHb TIHIATEIBLHON OIEHKH MpUYUH runepdep-
MeHTemuu. OO0HapykeHue BbICOKON akTUBHOCTU I'TT 3acTtaBisieT uckaTh MpU4H-
HY 3TOr0 NOBBIIIEHUS. Kak «0TCEMBAIONIMI» TECT U METOJ KOHTPOJIA 32 TEYEHUEM
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M3BECTHOTO MATOJIOTHYECKOTO mporiecca, uccneaopanue ['TT OykBaibHO HE3aMme-
HUMO I10 KJIMHUYECKOMY 3HAYCHHIO.

XosauHacrepasa (XI).

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

B TkaHsx yenoBeka BCTPEUAIOTCS JIBa PA3IUYHBIX (pepMEeHTa HTOro THMA:
AUETUIXOJIMHACTEepa3a (MCTUHHAs X3), KOTOpasi MPEUMYIIECTBEHHO HaXOIUTCA B
HEPBHOM TKAaHM, CKEJIETHBIX MBIIIIAX, IPUTPOLUTAX; U CHIBOPOTOUHASI, UJIU TICEB-
10-X3, KOTOpasi HIMPOKO PacHpoCTpaHEeHa, MPUCYTCTBYET B MEUYEHH, MOIKEIy-
JIOYHOM KeJe3€, CEKPETUPYETCS IEYEHBIO B KPOBb.

OmnpeneneHrne akKTUBHOCTH XD B CBHIBOPOTKE MPEACTABISAET HAUOOIBIIMIMA
KJIMHUYECKUA HMHTEpEeC JUIsl JTUArHOCTHKU OTpaBiieHUH (HochopopraHuyecKUMHU
OTPABJISIIOIIMMH BEIIECTBAMHU U MHCEKTUIIMAAMU, a TAK)KE KAaK IMOKa3aTeNlb COCTO-
SHUST OCIKOBO-CUHTETUYECKON (yHKIMU nedeHu. Otpaiienus ¢pochopopranuye-
CKMMH BEIIECTBAMU M MHCEKTHUIIMAAMU COMPOBOXKIAIOTCS BBIPAKEHHBIM CHIKE-
HUEM aKTUBHOCTH XO.

AKTHUBHOCTh XD HamOoJiee Pe3KO CHMXKACTCS MPH TKEIBIX XPOHUYECKUX
3a00J1€BaHUsX M€UEHU, OCOOCHHO MPHU HUPPO3e. 3HAUUTEIHHOE CHI)KEHUE aKTHB-
HocT X3 HaOII0aeTCsl MPU PaCHPOCTPAHEHHBIX OJIACTOMATO3HBIX MOPAKEHUSX
neyeHu. B HaYaIbHBIX CTaMsAX OOTYPAllMOHHOM JKEJITYXU CHU)KEHUE aKTUBHOCTH
X3 BcTpeyaercs 0YEHb PENKO.

SApKuM TPOSIBICHUEM CHUKEHHSI OEJTKOBO-CUHTETUYECKOW (DYHKIIMM Teue-
HU y MAIlUEHTOB C BUPYCHBIM T'€MaTUTOM MPU PA3BUTHUU OCTPOU MEUCHOYHOUN He-
JOCTAaTOYHOCTU CIY’KUT PE3KOE CHUKEHHWE aKTUBHOCTH X3, MPU ATOM CTENEHb
CHUKEHUSI aKTUBHOCTH XD 00paTHO MPOIMOPIIMOHANIbHA TSHKECTH TeUeHHs 3a00-
neBanus.Hanbonee HU3KKME MOKa3aTeId OTMEUAIOTCS Y MAIUEHTOB 32 HECKOJIBKO
JTHEW 70 pa3BUTHUA MEUYEHOYHON KOMbI. OIHAKO JJIMTENIbHBIA MEPUOJ MOTypacha-
na ceiBopoTouHorM X3 (7—10 nHeil) cHUXkaeT ee BO3MOXKHOCTH B JIMATHOCTHKE
OCTpOIl NEYEHOYHOW HEJOCTATOYHOCTH.

IIpu UM pe3koe najgeHrne akTUBHOCTH X OTMEYAETCAd K KOHILY MEPBBIX
CYTOK 3a00JIeBaHUsI U OOYCIIOBJIEHO IIIOKOM, KOTOPBIM MPUBOAUT K TSHKEIOMY T10-
BPEXKCHUIO TICYCHHU.

B nocneanee Bpems ucciaenoBanue 3Toro (hepMeHTa LMpoOKO UCTIOIb3YETCS
JUTSl KOHTPOJISL 32 MPUMEHEHUEM PEJIaKCaHTOB B XUpypruyeckoi npaktuke. Kypa-
pernoaoOHbIe BelecTBa (AUTHINH, CYKIIMHUIXOJINH), TPUMEHSIEMbIE B XUPYPTUH
JUIs pacciabJieHusi MBI, OOBIYHO OBICTPO pa3pylIaroTcs. TspKenble MOocei-
CTBUSI IPUMEHEHHUS ITUX CPEJCTB (IJIUTEILHOE allHOd, XOJUHEPTHYECKUM II0K)
BO3MOXHBI KaK MPHU MPUOOPETEHHOM HefocTatke X (dYaiie mpu XPOHHYECKHX
3a00J1€BaHUSAX TICUCHH ), TAK U TIPU BPOKIACHHOM (PepMEHTHOM JedeKTe.

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

AJbda-amuiaza B CHIBOPOTKE U MOYe.

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

HaunbOonee Ooratel o-aMHIa30i MOJKETYJOYHAS] M CIIOHHBIE >KEJIE3Bl.
[Ina3ma KpoBH 4YeIOBEKA COAECPKUT (i-aMHJIA3bl JIBYX THIIOB: IMAHKPEATHYECKYIO
(PTum), BeIpabaThiBaeMyto MOJKENTYIOYHOMN JKEJIe301, U CIIOHHYIO (S-THM), mpo-
OYLHPYEMYIO CIIFOHHBIMU JKEJI€3aMH.

B ¢usnonornyeckux yclmoBUSX aMuiiaza CHIBOPOTKH KPOBH COCTOUT Ha
40% w3 mankpeatnueckoil amuinassl U Ha 60% W3 CIFOHHON aMUJIa3bl.

OrnpeneneHne akTUBHOCTH (i-aMUJIa3bl UMEET BaXKHOE 3HAYCHHE B JUATHO-
CTUKE 3a00JIeBaHUN MOKEITYAOYHOU keie3bl. [loBblllIeHWE aKTUBHOCTH O-
aMuiIa3bl B CHIBOPOTKE KPOBHU B 2 U OoJiee pa3 JOJKHO PaCllEHUBATHCS KaK CHUMII-
TOM MOPaXEHUS TOJKETYOUHON kene3bl. Hebonbinas runepamMuiazeMusi gaet
OCHOBAHME 3aIl0J03PUTh MATOJOTHUIO NOJKETYJOYHON JKEJIE3bl, HO MOYKET HHOI' 1A
Ha0I0AaThCS NpH 3a00JEBaHUAX APYTUX OPTraHOB.

C mouoil BBIJICISICTCS B OCHOBHOM P-amuiaza, 4To SIBISCTCS OJHOM M3
NpUYHH OOJbIIe MHPOPMATUBHOCTH O (PYHKIMOHAIBHOM COCTOSTHUU IMOKEINy-
JOYHOU KeJe3bl ypOaMMIIa3bl, YEM aMHJIa3bl CBIBOPOTKU KPOBH. 65% amMuiia3HOU
AKTUBHOCTHU MOYM OOYCIIOBJIEHO AHKPEATUYECKON aMuiIa30i. DTUM OOBsICHAETCS
TO 00CTOSATENBCTBO, YTO MPU OCTPOM MAHKPEATUTE UMEHHO OHA YBEIMYHUBAECTCS B
ceIBOpoTKe (110 89%) 1 ocobeHHo B Moue (110 92%), 6e3 n3mMeHeHusl Imoka3aresen
aMUJIa3bl CIIFOHHBIX JKETIE3.

IIpu ocTpom maHKpeaTUTE aKTUBHOCTh aMUJIa3bl KPOBU U MOYM YBEIUYUBA-
ercsi B 10-30 pa3. T'umepamunazemusi HacTymaeT B Hadaie 3a00JeBaHUS
(yxe uepe3 4—6 4), nocTuraeT Makcumyma depe3 12-24 4, 3atem OBICTPO CHUXKa-
€TCSl ¥ MPUXOJUT K HOpME Ha 2—6-i JieHb. YPOBEHb MOBBIIICHHS] CHIBOPOTOYHON
aMuJIa3bl HE KOPPEIUPYET C TSHKECThIO MaHKPEATHUTA.

AKTUBHOCTbH aMHJIa3bl B MOUY€ (MCIOJIb3YETCsl CyTOUHAs MOYa WM pa3oBas
MOPIMST MOYHM) HAaYMHAET MOBBIMIATHCS depe3 6—10 4 1mocsiae ocTporo mpuUcTyma
NaHKpeaTUTa M BO3BpaAIllaeTCsl K HOpMe yepe3 3 cyT. B HEKOTOpbIX ciydasx ypo-
BEHb aMMJIa3bl B MOYE MMEET JIB€ BOJIHBI MOBBIIIEHUS B TeueHue 3 cyT. ['unepa-
MUJIa3ypusl IPU OCTPOM U OOOCTPEHUH XPOHUYECKOTO MAaHKPEaTUTa PErUCTPUpY-
ercst y 50% maruentoB uepe3 8—12 4, y 25% — uepe3 12-18 4, y 66,6% — depe3
18-24 4,y 75% — uepe3 24-36 4, y 100% — uepe3 3648 un 'y 62,5% — uepe3 48-
72 4. JlnarHocTHYecKass 4YyBCTBUTEILHOCTh OMpPEICICHUSI aMIIa3bl B CHIBOPOTKE
JUTSL OCTPOTO MaHKpeaTuTa coctapisieT 95%, cnemmuduanocts — 88%.

OcTpble MaHKpeaTUThl MOTYT MPOTEKATh 0€3 MOBBINICHUS] aKTUBHOCTH aMU-
7a3bl (B YaCTHOCTH, MPHU MaHKpeoHeKkpo3e). bonee TouHyro MHpOpManuio momy-
YaroT NP MCCIIEIOBAaHUH aKTUBHOCTH aMUIa3bl B CyTOYHOM o0bemMe Moun. Bax-
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HOE, a B psiJie CIIy4YaeB U pelaroliee 3HaueHNe /ISl Paclio3HaBaHUSI PELUJAUBHDY-
fo1eil popMBI OCTPOro MaHKpeaTUTa UMEET MOBTOPHOE MOBBINICHNE aKTUBHOCTH
aMmIa3bl KPOBH M MOYH BO BpEMs MOBTOPSIOIIUXCS PEIUIUBOB OOJEBOTO CHH-
apoma. J[aHHBIM TIpPU3HAK MMEET MCKIIOYUTEIIFHO BaXKHOE 3HAYCHHE JJISI PacIio-
3HaBaHMS JIETKHX (OPM PEIUANBUPYIONIETO OCTPOTO MaHkpeatuTa. [loaTomy
ClIeyeT emie pa3 MOTYCPKHYTh HEOOXOAMMOCTh TMOBTOPHBIX HCCIICOBAHHHA aK-
TUBHOCTH O-aMHJIa3bl MOYM Ha TMPOTSHKCHHWH TEPBbIX 2 CyT 3abosieBanus. [lpu
pa3M4YHBIX (OpPMAx OCTPOro MaHKPEaTHUTa JWHAMHKA TOBBIINICHUS O-aMUJIa3bl B
KPOBH M MOYE€ HOCHT Pa3lIMYHBIA XapakTep. Tak, i OTEYHOTO MaHKpeaTuTa Xa-
paKkTepHa KpaTKOBPEMEHHas amuiazeMus Ha 1-e-3-u cyTku 3a0oneBaHUs; IS
MaHKPEOHEKPO3a — BBICOKAS W JJIUTENIbHAS aMUJIa3eMHsl WA, HA000pOT, KPaTKo-
BpEMEHHasl TunepaMuaa3eMus Ha 3-i CyTKH 3a00JIeBaHUA.

BrlsiBiieHue TrnepaMuiIa3eMiH | TUIIEPAMUIIA3yPHUU SIBJIICTCS BaXKHBIM, HO
He creru(pUYHBIM MapKepOM OCTPOTrO MaHKpeaTHTa; KPOME TOTO, TOBBIIICHHUE €€
aAKTUBHOCTH MOXET OBITh KpaTKOBpeMeHHBIM. [l Ooinbineld nHGOpMaTHBHOCTH
MOJYYECHHBIX PE3YyIbTaTOB MCCIEIOBAHMS ITOJIE3HO COYETATh ONPEICICHNE aKTHB-
HOCTH aMHJIa3bl KPOBM U MOYM C MApaUICIbHBIM OIpEIeICHUeM KOHIICHTPAIIUH
KpeaTHHUHA B MOY€ U CHIBOPOTKE KPOBU. Ha OCHOBAaHWU 3THUX aHHBIX PACCUUTHI-
BAeTCS MHAEKC aMUIJIa30-KPEaTHHHHOBOTO KIMpEHca 1o Gopmyiie:

AM X KpC

KpM x AC x 100,

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

B HOpme aMmita30-KpeaTUHUHOBBIM MHIEKC HE BBINIE 3, MPEBBIIICHUE CUU-
TAaeTCs NMPU3HAKOM MaHKpeaTuTa. [Ipu OoCcTpoM MaHKpeaTuTe YpOBEHb aMHJIA3bl
CBIBOPOTKH M TOKa3aTellb aMUJIa30-KPEaTHHUHOBOTO KIIMPEHCa OOBIYHO TOBBIIIIC-
HBI 32 CUET MOJABJICHUS MTOYCYHOT0 MEXaHM3Ma KaHaJIbIIEeBOM peadcopOIuu aMu-
na3bl. [Ipu 3a001eBaHMAX, TPOTEKAIOIIMX 10T MACKOM MAaHKPEATHTa, COICPIKAHHE
aMmiIa3bl CHIBOPOTKHM MOXKET YBEJIMYMBATBHCA, HO TOKa3aTelb aMHiIa30-
KPEaTUHUHOBOT'O KJIIMPEHCA OCTAETCS HOPMAJIbHBIM, TaK KaK OTCYTCTBYET KaHAIb-
11eBbIN AedekT. s 3TOro uccieaoBaHus OUYeHb BaXKHO MPOBOJUTH B3STHE KPOBU
Y MOYH B OJTHO U TO K€ BPEMSI.

[Ipu XpOHMYECKOM MAHKPEATUTE aKTUBHOCTH AMUJIA3bl B KPOBU U MOYE TO-
Beimaercst (y 10-88 m y 21-70% mnanuMeHTOB COOTBETCTBEHHO) B MEPHUO]
o0ocTpeHust TIporiecca U NPy BO3ZHUKHOBEHUH TMPEMATCTBUN K OTTOKY MaHKpeaTH-
YECKOro coka (BOCHaJIeHHE, OTEeK TOJIOBKU MOJpKeNnyaouHon xkene3bl u CllaBie-
HUE MPOTOKOB, PYOIIOBBIA CTEHO3 COCOYKA JABEHAAATUIEPCTHON KHUIIKUA U JP.).
IIpu ckiepoTuueckoir (GopMme MaHKpeaTuTa TUIIEPAMIIIA3eMUsl OIpeaeseTCs
TaK)K€ CTETICHBIO HAPYIICHUS MPOXOAMMOCTH TPOTOKOB M (DYHKIIMOHATIBLHOM CITO-
COOHOCTBIO OCTaBIICHCS YacTH *keie3bl. [Ipn XpoHndeckux naHkpeatuTax ¢ Gpuo-
PO3HBIMH U3MEHEHUSIMU TOKEITyI0YHOU >Kee3bl 000CTPEHUs, HEPEAKO BBIPaA-
KEHHBIC M PACHPOCTPAHCHHBIC, COIMPOBOXKIAIOTCS CPABHHUTEIBHO HEOOJBIINM
MOJbEMOM AaKTUBHOCTH aMujiazbl. BcenmencTBue HapymieHus: (yHKIIMOHATHLHOM

23



CIIOCOOHOCTH TOJKENYJ0UYHOM MOJKETYTIOYHOM KeJe3bl TunepaMuia3zemMusi He-
PEAKO MOXKET OTCYTCTBOBATh MPH OCTPOM THOMHOM MaHKpeatute (Ipu OOIIMp-
HBIX «TOTAJbHBIX» HEKPO3aX MOHKEITyI0YHOM JKeJIe3bl).

IIpu pake moIKeTyIOYHOM JKeJie3bl YPOBEHb aMuiIa3bl B KPOBH U MOYE B
OJIHMX CJIy4asX MOBBIIIAETCS; B APYTUX KE CIydassXx MOKET OCTaBaThCA HOPMAJIb-
HBIM U JaX€ TIOHMKAThCA.

OneHka pe3yJbTaTOB UCCIEI0BAHUS AKTUBHOCTH aMUJIa3bl B KPOBH U MOYE
3aTpyAHEHA TeM, 9TO (EPMEHT COJAEPKUTCS B CIIOHHBIX XKEJe3aX, TOJICTON KHUIII-
K€, CKEJIETHBIX MBIIIIAX, MOYKaX, JErKUX, SIMYHUKAX, MAaTOYHBIX TpyOax, Mpe.i-
cTaTesnbHOU kene3e. [lo3ToMy ypoBEeHb aMuiia3bl MOXKET OBITh IMOBBILIEH MpU
MHOTHUX 3a00JIEBaHUAX, UMEIOIINX CXOJHYI0O KApTHHY C OCTPHIM MaHKPEATUTOM:
OCTPOM aNMEHANINTE, IEPUTOHUTE, TIEP(HOPATUBHON SA3BE JKEIMyIKa M JTBEHAIIA-
TUNEPCTHON KUIIKU, KAIIEYHONW HEMPOXOJUMOCTHU, XOJEHUCTUTE, TPOMOO3€e OpbI-
KECYHBIX COCYJIOB, a TaKXKe MPHU HEOXPOMOLIUTOME, TUAOETUUECKOM allU]103€, 110-
cJe oIepauuid Mo IMOBOJY IMOPOKOB CEPALA, MOCJIE PE3EKLIHMH IEYEHH, IpUeMa
OOJNBIIMX /103 ATaHOJA, YHOTPEOJCHHsS MpenaparoB OMus, CyJIb(phaHWIAMHIIOB,
Mop(HrHa, THA30BBIX TUYPETHKOB, MEPOPATBLHBIX KOHTpalenTuBOB. [loBhilIeHHE
aMUJIa3HOM aKTUBHOCTHU IPHU ITUX 3a00JIeBaHUSX OOYCIIOBJICHO Pa3HBIMH MPUYH-
HaMHU ¥ HOCHUT B OOJIBIIMHCTBE CIy4aeB PEaKTUBHBIN Xapakrtep. BenencrBue 3Ha-
YUTEJBHBIX 3aI1aCOB aMUJIa3bl B allMHAPHBIX KJIETKaX JII00OE HApYIICHHE UX Iie-
JIOCTHOCTH WJIM Malieiiliee 3aTPy/IHEHUE OTTOKA CEKpeTa MOJKETyI0YHON Keje-
3bI MOKET MPUBECTH K 3HAYUTEILHOMY MOMAJaHUI0 aMUJIa3bl B KPOBb. Y OOJBHBIX
MIEPUTOHUTOM YBEJIIMUYCHUE aMMJIa3HONW aKTUBHOCTH MOXKET HaOIIOJAaThCs B pe-
3yJbTaTe pa3BUTUS OOpaszyroomux amuiaszy Oaktepuil. OOBIYHO AKTUBHOCTBH O-
aMUJIa3bl MPU MEPEUMCICHHBIX 3a00JI€BaHUSIX MOBBIIIAETCS B KPOBU B 3—5 pas.

CHmXeHHEe aKTUBHOCTH O-aMHJIa3bl B KPOBU MOXKET OBITH OOHAPYKEHO MpH
TUPEOTOKCUKO3€, M, HEKpO3€ MOIKENyIOUHOM KEIIE3bI.

ITankpeaTuyeckas a-amujiasa.

Peghepenmnvie eenuuunvt axmugHocmu namKpeamuyeckou O-aAMUIA3bL:
coigopomka: 30-55% om obwel amunazvl 6 cvieopomre (8 cpeonem 43%)
unu 13-53 Eo/n;,moua: 60—70% om ooweni amunaszvi 8 moue (8 cpeonem 65%).

OcHoBHas IIEHHOCTH OTpe/ieieHUsT P-Tumna o-aMuia3bl 3aKII0YaeTCs B TOM,
YTO YBEIMYCHHUE €€ aKTUBHOCTH BBICOKOCIICIIM(PUIHO I 3a00JICBaHUMN TIOJKe-
TyMOYHOMU ene3bl. [laHkpeaTnueckas o-amMuiia3a MOBBIIIASTCS TIPH OCTPOM IaH-
KpeaTuTe. AKTUBHOCTh OOIIIEH aMHJIa3bl B 3TOM CIIyYae IMOBBIIIICHA 3a CUCT MaH-
KpeaTtuyeckol (ppakuuu. Jlmarnoctuueckas 4yBCTBUTEIbHOCTh MAHKPEATHUECKOU
dpakyuyu ammiIassl B CHIBOPOTKE KPOBH JUISI OCTPOTO IMAHKPEATHTa COCTaBIISCT
92%, cnenuduanocts — 85%.

Omnpenenenre akTUBHOCTU MAHKPEATHUECKOW (hpakiuu aMuia3bl 0COOEHHO
BXHO TPH XPOHHYECKOM TMaHKpPEAaTUTE y MAIMEHTOB C HOPMAJbHBIM YPOBHEM
oO1meit amuiaspl. Y TAIMEHTOB ¢ XPOHUYECKUM MMAHKPEATUTOM MaHKpeaTHIecKas
amuiaza cocrabiser 75-80% oOmielt ammnassl KpoBu. [loBhillieHHE MaHKpeaTH-
YECKOM aMuJjIa3bl YKa3bIBAET HA aTaKy XPOHUYECKOTO MTaHKPEATUTa, a CHUKCHUE —
Ha DK30KPHHHYIO HEJIOCTATOYHOCTH MOJHKEITY0YHOM JKee3bl pu aTpoPuu aru-
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HapHOM TKaHU ¥ pUOpO3€ OpraHa y MalurueHTOB, JIIUTEIbHO CTPAJAIOIIUX JaHHBIM
3a00JIeBaHUEM.

AXTUBHOCTbH MAHKPEATUYECKON O-aMUJIa3bl IOMUMO JUATHOCTUKH OCTPOTO
MaHKpeaTHTa OMPEACIIOT TaKkKe MOCie ONepaluy Ha opraHax OpIONIHOM Moio-
CTH C LIETbI0 PaHHEH AMAarHOCTHKHU PAa3BUTUSA OCIOKHEHHS — MOCICONepalliOHHO-
ro
nankpeaTura. [laHkpeaTnueckas o-amuia3a B MOYE IOBBIIIACTCS MPHU OCTPOM
MaHKpeaTHTe, NMPUYEM COCTaBISIET OCHOBHYIO 4acTh OOIIEH aMuiasbl, Tak Kak
BBIBOJIUTCSI C MOYOH JIy4Ille, UeM CIIOHHAs (ppakius.

AKTHUBHOCTh MaHKpEaTHUEeCKON (PpakiMu amuiiasbl, B OTIMYKE OT OOIIEH,
HE TOBBIIIACTCS MPU MAPOTUTE, TUAOETUYECKOM KETOALUI03€, paKe JIETKOT0, OCT-
PBIX THHEKOJIOTUYECKUX 3a00eBaHusX. BMecTe ¢ TeM, TeCT MOXKET OBbITh JIOKHO-
MOJIOKUTEIBHBIM TIPU APYTUX HETIAHKPEATHIECKUX 3a00JICBAHUSX.

Jlumas3sa.

Pegepenmnvie senuuunvt axmuenocmu auna3sul 6 cvigopomre. 0—190 Eo/x.
Omnpenenenre akTUBHOCTH JIUTIA3bl B KPOBU CIY>KUT HanOoliee MHPOPMATUBHBIM
KPUTEPUEM JIMATHOCTUKU OCTPOrO MaHKpeaTuTa. B oTnuume oT o-aMuiiasbl, ak-
TUBHOCTh  JIMMAa3bl HE  MOBBIIMIAETCA NPU  HAPOTUTE, BHEMATOYHOU
6epemenHocTH, anneHauimuTe. ComepxKaHue JIUMa3bl YBEIUUUBACTCA U CHUKACTCS
MapasuiesibHO MOBBIIIEHUI0 U CHUXEHUIO aKTUBHOCTH aMuUjasbl, HO HOpMaJin3a-
Ul €€ YpOBHSI MPOUCXOJIUT MO3KE HOPMAIU3AIMU aMuiia3bl. MIHOTIIAa ypOBEHb
JIUTa3bl B KPOBU TOBBIIIAECTCS PaHbIIE, YEM YBEIMYMBACTCS aKTUBHOCTh amMuJjia-
3bl, U OCTAETCS MOBBIIICHHBIM JIJTUTETLHOE BPEMSI.

IIpu ocTpoM maHKpeaTUTe aKTUBHOCTH JIMMA3bl B KPOBHU YBEJIUUYUBACTCS B
TE€UEHHUE HECKOJIbKMX YacOB IMOCJE€ OCTPOro MPUCTyMa, JOCTUras MaKCUMyMa 4e-
pe3 12-24 u (yBenmuuuBaetrcs 10 200 pa3), ¥ OcTaeTcs MOBBIIICHHOW B TCUCHHUE
10-12 nueii. [Iporno3 3a0osieBaHuUs TUIOXOM, €CIM YPOBEHbB JIUIA3bl B KPOBU I10-
BhImiaercst B 10 u 6osee pa3 v He CHIKAETCA /10 3-KPaTHOTO MPEBBIIICHUS HOPMBI
B T€UCHUE OJMKaWIINX HECKOJbKUX JHEH. /[narHocTuueckas 4yBCTBUTEIbHOCTh
JIMIa3bl B CBIBOPOTKE KPOBU ISl OCTPOrO MAaHKpEaTUTa cocraBisgeT 86%, crenu-
¢uyuHoCcTh — 99%. OnHOBpEMEHHOE OIpEJeICHHEe YPOBHS O-aMuia3bl (KpOBb U
MOYa) U JIUTAa3bl — OCHOBA JUATHOCTUKH OCTPOTO MaHkpeatuta. [loBeIienue o0o-
UX WK OJHOTO U3 (PepMEHTOB BbIsABIAETCS Y 98% OONBHBIX C OCTPHIM MaHKpEa-
TUTOM. [Ipu 3-KpaTHOM MOBBIIICHUN aKTUBHOCTH JIUIA3bl B CHIBOPOTKE KPOBU J1-
arHOCTUYECKasi YyBCTBUTEIHHOCTh TECTA B OTHOIICHUH OCTPOTO MaHKpeaTuTa co-
craBisgeT 100%, cnerupuanocts — 99%, B TO BpeMsi Kak aHAJIOTUYHBIE U3MEHE-
HUSI aKTUBHOCTH aMuja3bl MMEIT YyBCTBUTEIBHOCTH 72%, crneuuuuHocTh —
99%.

AKTHBHOCTH JIUTIA3bl CHIBOPOTKH KPOBH 00JIAJa€T BHICOKON UYyBCTBUTEIb-
HOCTHIO B OTHOIIIEHUM JIHArHOCTUKU OCTPOrO AJIKOTOJIBHOTO MaHKPEaTUTa, B TO
BpeMsl Kak JUIsl TAIMEHTOB C 3aKYMOPKOM J>KETYEBBIBOISAIIMX IMyTEH, OOIBIIOTO
JyOJICHAJIBHOTO COCOYKAa U MAaHKPEATHUYECKUX IMPOTOKOB XapaKTEPEH BBICOKUI
YpOBEHb aMuiia3bl. B CBSI3U ¢ 3TUM ISl YCTAaHOBJIEHHUS STHUOJOTUH OCTPOTO
MaKpeaTuTa WHOT/AA OMPESIISIOT JIMIMA30-aMIIa30BbId KOA(D(GUIIUEHT: OTHOIIIE-
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HHE€ aKTUBHOCTH JIMIA3bl K aKTUBHOCTH aMWJIa3bl B CBIBOPOTKE KpOBH. Bennunna
JIUna3o-aMuiIa3zoBoro koddduuuenta Boinie 2,0 MO3BOJSET JUArHOCTHPOBATH
OCTpPBIN AJIKOTOJIbHBIN MMaHKPEATUT (4yBCTBUTEIBHOCTh — 91%, cenupuyHoCcTh —
76%). Tonbko y MallMEHTOB C OCTPHIM AJIKOTOJBHBIM MAHKPEATUTOM KO3 PuIu-
€HT MOXeT ObITh BbIILIE 5,0.

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

Kpearnnkuna3sa (KK) o0mas.

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

Haubombiiee 1narHocTH4ECKOE 3HAaU€HUE UMEIOT ClleAyrolue n3odepmeH-
Tl KK: KK-MM (Mmbimieunsiit), KK-MB (cepaeunsiit), KK-BB (mo3rosoii). Ilo-
BhIieHre akTUBHOCTH KK B chIBOpOTKE KpoBH HaOIrOAaeTCs U3-3a Bbixona dep-
MEHTA U3 KJIETOK MPH UX MMOBPEKICHUH.

Onpenenenue aktuBHOCTH KK MCMONB3yIOT 1151 BBISIBIEHUS. 1 MOHUTOPUH-
ra HUTOJIUTUYECKOTO0 CHUHApPOMA IMpHU 3a00JEBaHUSIX MHOKap/ia U CKEJIETHOU MYy-
ckynatypsl. [Ipu UM nocrynnenue KK u3 cepieunol MbIIIIBI B CBIBOPOTKY OIle-
pexaer npyrue GhepMeHTbl, Mo3ToMy ompenaesenue aktuBHocTH KK mmpoko uc-
MOJB30BAIOCH sl paHHed auarHocTuku WM. VYpenmuenne aktuBHOCcTM KK
HaxomAT y 95 — 99% naumnentoB ¢ M. KK noBsiaercs yxe uepe3 2—4 4 mocne
OCTPOro MPHUCTYIA, JOCTUrasgs MakCHUMyMa depe3 24-36 4, U NpeBBIIIAET HOP-
MaJibHbIE Benn4yuHbl B 5—20 pa3. CneayeT nmoguepkHyTh, YTo ypoBeHb KK cpas-
HUTEJIBHO OBICTPO BO3Bpalaercs K Hopme (Ha 3-1i—6-i nens). [loaTtomy B cimyya-
ax, korga onpenenenne KK He ObUIo BBIMOTHEHO B ATOT MEPUOJ MTOCIE PA3BUTHS
uH(papKTa, TPYJAHO PACCUYUTHIBATH HA MIOMOIIh JAHHOTO MOKAa3aTelss B IUarHOCTHU-
ke. B To ke Bpemst umenHo ObictpoTta nuHamuku KK nemaer onpenenenue storo
dbepmeHTa 0COOCHHO IIEHHBIM ISl pacCliO3HABaHUS TTIOBTOPHBIX WH(APKTOB, KOTO-
phI€, HE J1aBasi YETKUX IEKTPOKAPAHOTPAPUIECKUX U3MEHEHUI, MOT'YT BbI3bIBATh
MOBTOPHBIN MoabeM akTUBHOCTH KK (117151 BBISIBJICHUSI X PEKOMEHIYETCS ITPOBe-
JICHWE TOBTOPHBIX PETYJAPHBIX HccienoBanuii). Mccnenopanue aktuBHOocTH KK
CYIIECTBEHHO Ba)XHO MPHU aTUMUYHOM TeueHun MM u OTCyTCTBUM XapaKTEpHBIX
AIEKTPOKApAUOTpadUIECKUX U3MEHEHUN, YTO MOXKET HaOII01aThCsl MPYU HATUYUH
Osiokazpl ydka ['uca, apuT™MuUsIX, TIOCJI€ TEpanuy AUTUTAIUCOM U B T€X CiIydasx,
Korja y 00JIbHOTO yXe ObLIT HH(apKT.

MN3MeHeHne akTUBHOCTH (pepMeHTOB ipu octpom UM.

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

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

[ToBeimenue aktuBHOCTH KK-MB 6onee cnenuduuno g UM. Tlpu UM
KK-MB cocrasnser 6osee 6% o6meit KK, ypenuuenue HabmrogaeTcst yke mocie
OCTpOTO MPHUCTYIa, MAKCUMYM JIOCTUTaeTcsa yepe3 12—24 4, Ha 3-1 CyTKM aKTUB-
HocTh KK-MB BoO3Bpamaercs kK HOpMaJabHBIM 3HAYEHUSM IPU HEOCIOKHEHHOM
teuennn VM. [Ipu pacumpenun 3011 nHPapkTa akTuBHOCTH KK-MB noBeimena
JOJIBIIE, YTO IMO3BOJISIET AUATHOCTUPOBATh MH(APKT MPOJIOHTHPOBAHHOIO M pe-
uuauBupyroniero teueHusa. Makcumym aktuBHoctd KK-MB wacto mocruraercs
panbiie Makcumyma aktuBHOcTH 00mmer KK. Bennunna noswsmmenus KK n KK-
MB CcoOTBETCTBYET BEJIIMUMHE MMOPAXKEHHOM 30HBI MUOKapaa. Ecinu B mepBble ya-
cel UM 60onpHOMY Havyaiu MPOBOJUTH TPOMOOIUTUUECKYIO TE€paIuio, TO MUK aK-
tuBHOCTH KK 1 KK-MB M0XeT mosiBUThCS paHbIlle, YeM OOBIYHO, YTO OOBSICHS-
€TCsl BhIMBbIBaHHEM (epMEHTa M3 MOPAKEHHOUM 30HBI (pe3ysbTar penepPy3uu —
BOCCTAaHOBJICHHSI MPOXOAMMOCTH TPOMOHWPOBAHHOW KOpPOHApHOM aprepuu). AK-
tuBHOCTH KK-MB 1nipu UM konebnercst ot 6 1o 25%.

Paznuunbie onmyxonu Moryt npoayuupoBath KK-MB, Ha gomo kotopoii
npuxoautcst 10 60% u 6onee obmei aktuBHOCcTH KK. B atoit cBsa3m, ecou KK-
MB cocrasinisger 6onee 25% odmen KK, Heodxoaumo 1ymaTh 0 310Ka4eCTBEHHOM
HOBOOOpA30BaHUM KaK TMPUYMHE TOBBIIICHUS  AaKTUBHOCTH  (DepMeHTa.
[IpucyrctBue B kpoBu BB-(paknum Moxker cumynupoBaTh yBennueHue MB-
(¢paxkuuu, BIUIOTh 10 npeBbllieHUs: ypoBHS MB-¢dpakunu nag odmeii KK. KKBB
MOSIBJISIETCA MPU HAPYLIEHUU reMaTo3HIepanndeckoro 6apbepa (mocie onepammii
Ha MO3re WId Ipu TpaBMe Mo3ra). BB-¢pakuusa Takke BO3HHMKaeT NpH
CEPHE3HBIX MOBPEKIACHHUIX KUIIIEUHUKA U TTOCIE POIOB (IIPH KECAPEBOM CEUCHUH ).

[ToBbimienne ¢paxiuu KK-MB B oTnenpHbIX ciiydasx HaOmtomaeTcs Mmpu
MHUOKapAUTaX U MHOKApIAUOAUCTPODUAX Pa3IMYHOTO TeueHus (Hauboliee 4acTo
npu muonuctpoduu Jlromena), oqnako KK-MB cocraBnser menee 3% o06mieit
KK. IIpu octpom muokapaute KK m KK-MB moryt ObITh HOpMalbHBIMHU WM
CUJIHO YBEJIMYEHHBIMHU, MOXOXKUMHU Ha MM, B 3aBUCMMOCTH OT XapakTepa Io-
BPEXKIEHUSI MUOKapAa.

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

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

1. Du3zuyeckuii cmpecc u mpagmvl MbluLY:

® YBEJIMYEHUE MBIIICYHON MAacChl B pPE3yNbTaTe (PU3NUECKHUX YIPAKHECHUN;

e (usnueckuil ctpecc (meperpyska);

® XUPYpPruyeCKUe BMEIIATENbCTBA, MPAMasi TPaBMa, BHYTPUMBIIICYHbIE UHb-
EKIIUH;
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® OCTpBII TMCUXO03, OCTPOE MOBPEXKICHUE MO3ra, KOMa (HEKPO3 MBIIII MPH
MIPOJICIKHSIX );

e cria3Mbl (3MUJIETICUS, TETAHYC), POJBI;

® CIJIbHBIC 0XKOTH; TIOPAXKEHUS AIEKTPUUECKUM TOKOM.

2.  Jlecenepamuenvle u 60CnanumeIbHble NOBPEHCOCHUA:

® MbIIIICUHast AUCTPOPHUS;

® MUO3UT (KOJIJIAar€HO3bl, BUPYCHBIE HH(DEKIINU, TPUXEHETIE3);

® MUOKapP/IUT.

3. Tokcuueckue nopaxceHus moluiy:

® OCTPOE AJIKOTOJIbHOE OTpaBJIECHUE, Oelasi TopsSUKa;

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

® TCTAHMUS;

® MeAMKaMeHTHI (Ki1oduodpat, OpOHXOIUTHKH);

® TOKCUYECKUI pabaomMuoin3 (reporH, aM(peTaMHuHbl );

® 3JJ0KaYeCTBEHHAs TUIIEPTEPMHUSL.

4, Memaobonuueckue nopaxceHuss Moluiy:

® TUIIOTUPEO3;

eMeTabOMMYECKUd padoMuou3 (TUnoKaiueMusi, runodpocdaremMusi, TUre-
POCMOJISIPHBIE COCTOSIHUS);

® TJIMKOTEeHO3 (Tun V).

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

Ouens Bricokas akTuBHOCTH KK uwacto Habmionmaercs mpu crma3max, TUIO-
KCUM CKEJIETHBIX MBI, BBI3BAHHOM ILIOKOM, TOKCHYECKUM IOBPEXIACHUEM U
OYECHb
PEAKO Nr€HETUYECKUMH HAPYIICHUSIMU METa00IM3Ma MIMKOT€Ha WU JIUITH]IOB.

Kucnas ¢ocdarasa.

Peghepenmmnvie senuuunvl akmuenocmu Kuciou gocghamasvl 8 cvigopomre.
0-6 Eo/n.

VY My>XUUH MOJOBHUHY COJAEp KAIlleHCsl B CBIBOPOTKE KHUCION (ocdaTaspl BbI-
pabaTbIBaeT npeacTareibHas keje3a, OCTAIbHYIO YacTh — [EYeHb U pa3pyLIatoIiy-
ecsi TPOMOOITUTHI ¥ SPUTPOIUTHL. Y KCHIMUH (ePMEHT BhIPaOaThIBACTCS MICUCHBIO,
SPUTPOLUTAMH ¥ TPOMOOIIUTAMH.

OmnpeneneHrne akTUBHOCTU Kucio (ocdaraspl B KIMHUYECKOM MpPAKTHKE
MPOBOAMUTCS JJIsi IMAarHOCTUKH paKa IMPEACTaTeNbHOMN jKele3bl. AKTUBHOCTh KHC-
Joi gocdaTazbl NOBBIIAETCS MPU PaKe MPEACTATENHLHOMN Kelle3bl JajJeKo HEe Bce-
raa: Tonbko y 20-25% manuenTtoB 0e3 meractazoB Uy 60% OO0JbHBIX C MeTacTa-
3amu. CTeneHb MOBBIMICHUS! aKTUBHOCTH KUCIION (pocdaTazbl 0COOEHHO BEJIMKA Y
NAIMeHTOB NPH HAJIMYWU KOCTHBIX METAcTa30B paka MpPECTaTeNIbHOM >Kee3bl.
Onpenenenne akTUBHOCTH KuCIOW (ocdarazel MOXKET OBITh HCIIOJIH30BAHO
s auddepeHnraibHON TUarHOCTUKA METAcTa30B paka MPeICTaTebHOM Kee3bl
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B KOCTHU U 3a00JIeBaHUN KOCTHOW TKaHH, B YACTHOCTU OCTEOAUCTPO(Hil, MPU KOTO-
pBIX 0OBIYHO MOBBIIIEHA aKTUBHOCTH 1D, B TO BpeMs Kak Mpu MeTacra3ax paka
MpPeACTaTeNbHOM KeJe3bl B KOCTU TMOBBIIIACTCS aKTUBHOCTh B KPOBU Kak IIEJIOY-
HOM, Tak 1 Kucjoi ¢ocdarasspl.

Crnenyetr uMeTh B BUJY, YTO Maccaxk MpeJICTaTEeIbHON »kKeje3bl, KaTeTepusa-
11, [UCTOCKOIHUS, PEKTaIbHbIE MCCIIECIOBAHUS TMOBBIIIAIOT AKTUBHOCTH KHCIION
docdarasbl, T03TOMY KPOBb Ha HCCIEOBAHUS HAJ0 OpaTh HE paHbIlEe YEM Yepes
48 4 mocJiie NepevrcICHHbIX POLEAYD.

[ToBpIllIeHNE aKTUBHOCTU KUCJOU (hocdaTa3zpl MOKET UMETh MECTO MPHU TO-
BBIIICHHOM DPAa3pyILIeHUH TPOMOOIUTOB (TPOOOIMUTONEHUS, TPOMOOIMOOINH U
JIp.), TEMOJIMTUYECKON 0oJie3HH, mporpeccupyromieit 6onesnu Ilemxera, meracra-
TUYECKUX MOPAKECHUSIX KOCTEH, MUEIIOMHOM Oosie3HH (HE Bcernaa), 6osne3nu [ome
n Humana-IIuka, yepes 1-2 aHs mocnie onepamuy Ha NPeACTaTEIbHOMN Kee3€ WIH
nociyie OUOICHH.

IIpocraTnyeckass ppakuus Kucjaoun ¢gocdarasbl.

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

Omnpenenenue npocrarudeckoi gppaxiuu kucion docdarassr — H60s€e cre-
nupUYeCKUil TeCcT U1 JUArHOCTHKHU pakKa MpeACcTaTeNbHOMN JKeNe3bl, YeM OIpejie-
JeHue oOuiell aKkTUBHOCTU KHCIION (ocdaTasbl. IloBbllieHnE €€ aKTUBHOCTH Xa-
pPaKTEpHO JJIsl paKa MpeACcTaTeIbHOM kKeje3bl, 0COOEHHO ¢ MeTacTazaMu, Ha0roaa-
eTcsl Takke Mpu WH(pApKTE MPOCTaThl MOCIE KaTeTePHU3aI[MH MOYEBOTO ITy3BIPS.
[Ipu Oone3nu I'ome u Humana-Iluka mnoBbilIEHHS aKTUBHOCTH (EpMEHTa He
HaOJII0AAeTCsl, €CM OTCYTCTBYET KMCTO3HOE U3MEHEHUE MPECTATENbHON JKEIe3bl.
[To cBoeli 4yBCTBUTEIHHOCTH M CHEIU(PUYHOCTH IJIsi CKPUHHHTA paka MpejcTa-
TEJILHOM JKeJie3bl 00IIast U mpocTtatuyeckast gppaxius kucinoit pocdarassr ycTymna-
I0T MCCIIEIOBAaHUIO MpocTaTudeckoro crenuduueckoro anturena (IICA), moatomy
HE UCTOJb3YIOTCS IHUPOKO B KIIMHUYECKON MPaKTUKeE.

CyOcTpaThl M IPOAYKTHI OMOXMMUYECKUX PeaKIuil.
HccaenoBanue nokaszaresieil MIMrMeHTHOr0 00MeHA.

B xnuHHueckux 1abopaTopusix MU3MEpPSIIOT KOHIIEHTpAIMIO OOLIEro U mpsi-
MOTO OMIMpPYyOHMHA, O PA3HUIIE PACCUMUTHIBAIOT KOHIIEHTPALIMIO HEMPSMOTO OMITH-
pyOuHna. Ecnu o0muii OunupyOuH He MpeBbIaeT peepeHTHBIX TPEeAeioB, J0My-
CTUMO HE NMPOBOJUTH U3MEPEHHE MPSAMOIro OUINpPyOHHAa.

OO0muii OuIMpyouH.

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

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

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

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

e  (QOJI€3HEH, CBA3AHHBIX C MOBBIIIEHHBIM 00pa3oBaHKEM OWIMPYOHHA (B
OOJIBIIEM KOJIMYECTBE, YEM TO, KOTOPOE HOpMAJbHas MEYEHb MOYKET 3KCKPETHPO-
BaTh), PU 3TOM TICUYEHb U KEITYHBIC MyTH OOBIYHO HE BOBJICYCHBI B MATOJOTHYE-
CKUH TIporecc; HanOoliee 4acToe 3ab0jeBaHHe 3TOW TPYNIbl — Te€MOJIUTHYECKAs
aHeMus, U1 KOTOPOW XapaKTEPHO YCUICHHOE pa3pyLIEHUE SPUTPOLIUTOB;

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

e  OoJsie3HEH, CBA3aHHBIX C HAPYLIEHUEM OTTOKA >KENUM (CJIEI0BATENIbHO,
CHI)KEHUEM 3KCKpeluu OunupyOuHa), BCIEIACTBUE 3aKYIOPKHU JKETYEBBIBOISIINX
MIPOTOKOB TIeueHU (00JIC3HU KETUEBBIBOISAIIUX MYTEH).

B 3aBucuMoCTH OT TOro, Kakoil TuI OUaupyOrHa MPUCYTCTBYET B CHIBOPOT-
K€ KpOBH — HEKOHBIOTUPOBAHHBIA (HENpsMOWN) WM KOHBIOTUPOBAHHBIN
(npsAmMoii), TUIEpOMITMPYOUHEMUS KJIACCU(DULIIMPYETCS] KaK HEKOHBIOTUPOBAHHAS U
KOHBIOTUPOBaHHAs! COOTBETCTBEHHO. B KIIMHMYECKOW MpaKTUKE HamboJee Mupo-
KO€ PACIPOCTPAHECHHE MOIYUHIIO JCJICHHUE XKEJITYX HAa FEMOJIMTUYECKHE, TAaPEHXU-
MaTO3HbIE U OOTypalMOHHBIE. ['eMOoMuTHUEeCKHEe U TapEeHXUMAaTO3HbIE KEITYyXU —
3TO HEKOHBIOITMPOBaHHAsI, a 00TYpallMOHHbIE — KOHBIOTUPOBAHHAS TUNIEPOUIUPY-
OuHEeMMUSI.

[Ipy reMOTUTHYECKOH KEeNTyxe runepOnInpyOrHEeMusi COYETaeTCsl ¢ MOBBI-
IICHHBIM BBIJICJICHUEM YPOOUIIMHOTEHA C MOYOM U KaJIOM, TaK Kak OH oOpa3yercs B
KHUILIEYHUKE B OOJBIIOM KoJinyecTBe. KpoMe reMoJMTHYecKux aHeMUW reMOJIn3
ycwieH npu Bi2-nepuuuTHON aHEeMuHU, MaIpUU, MACCUBHBIX KPOBOU3IMUSHUAX B
TKaHW, WHQaApKTE JIETKOro, MPU CHHAPOME pPa3MOIKEHUS MATKUX TKaHEU
(HEKOHBIOTUPOBAaHHAS TUNEpOMIpyorHemMus). Yactoir popMoil reMOIUTUYECKON
KENTYXU U TUNepOrmIupyOuHEMHH SIBIIIETCA (PU3HOJIOTUYECKAs JKeJITyXa Y HOBO-
pOXIeHHBIX (BcTpeuaercs y 60% MiaJeHIIeB B IEPBbIC HEJETU KU3HM ).

['eMOTUTHYECKUMHU IO CBOEMY MPOUCXOKIEHUIO MOTYT OBITh JKENTYXH, BbI-
3BaHHbIE JIEUCTBUEM JIEKAPCTBEHHBIX CPEJICTB, YCHJIMBAIOUIMX pacnaj (reMoJiu3)
SPUTPOLMTOB (HAIPUMEP, ALETHIICATUIUIOBOM KUCIOTHI, TETPALMKIMHA U JIP.).

[Ipy napeHXMMATO3HOW JKEIATYXE HACTYMAeT NAECTPYKUHs TernaToLMUTOB,
HapyIIAeTCsA IKCKPELHs MpsMOro (KOHbIOTHPOBAHHOTO) OMJIMPYOMHA B JKETYHbIC
Kanuuiapsl. [Ipsimoii OmnupyOuH TomajgaeT HEMmOCPEACTBEHHO B KPOBb, TJ€ €ro
CoJIep>)KaHuE 3HAUUTEIBHO yBennuuBaeTcs. Kpome Toro, cHu»kaeTcsi ciocoOHOCTb
MEYEHOYHBIX KJIETOK CUHTE3UPOBAaTh OMIMPYOUH-TIIIOKYPOHUIBI; BCIEACTBUE YETO
KOJIMYECTBO HEMPSIMOro OMIMpyOMHA Takke yBenuuuBaercs. lloBblieHne KoH-
LHEHTpaIM B KPOBHU MPSIMOT0 OMJIMPYOHWHA MPUBOAMUT K €ro MOSBICHUIO B MOYe
BCIIEACTBUE (DUIbTpaAlUU Yepe3 MeMOpaHy MOovYeuHbIX KiIyOoukoB. Hempsimoil Ou-
JUpYOUH, HECMOTPS HAa yBEIMYEHHE KOHLUEHTPAMU B KPOBH, B MOUY HE MOCTYyIla-
er. IlopaxeHue renaronUTOB COMPOBOXKAAETCS HAPYLIEHHMEM HUX CIHOCOOHOCTH
paspylaTh BCOCABILMMCS M3 TOHKOTO KHUIIEYHUKA ME300MJIMHOreH (ypOOWJINHO-
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reH). [loBbIieHne copepxanusi ypoOUIMHOTEHa B MOYE MOXKET HAOIIOAAaThCA €Il
B JIOXKEINITYIIHBIN Tepuoi. B pasrap BUpyCHOro remnatura BO3MOKHO CHUXKEHUE U
Jla’Ke MCUE3HOBEHUE YPOOMIMHOIEHA B MOYE. JTO OOBSACHIETCS TEM, UTO YBEIUYH-
BAIOIIMICS 3aCTOM KEJTUM B TICYCHOYHBIX KJIETKaX BEAET K YMEHBIUICHUIO BbIjeIie-
HUs OMIMpyOMHA U, CIEI0BATENIbHO, K YMEHBIICHUIO 00pa30BaHus YpOOUIIMHOT e-
Ha B KEJIUEBBIBOISAIINX MYTAX. B nanbHeiem, korna QyHKIUs MEUEHOYHBIX KIle-
TOK HAYMHAET BOCCTAHABIIUBATHCS, KETUb BBIJEISAETCS B OOJIBIIOM KOJUYECTBE, U
ypOOUIMHOTEH CHOBA MOSBISETCS B OOJBIINX KOJUYECTBAX, YTO B JIAHHOM CUTya-
IIUU PACLIEHWBAETCS KaK OJarompusTHBIA MPOTHOCTUYECKUH mpusHak. Ctepkoou-
JMHOTEH MOMagaeT B OOJBIION KPYr KPOBOOOPAIIECHUS U BBIACTSIETCS MOYKAMU C
MOYOU B BUJIE YPOOUIIUHA.

OCHOBHBIE TPUYMHBI TAPEHXUMATO3HBIX KEATYX — OCTPbIE U XPOHHUYECKHE
BUPYCHBIE I€MATUTHI, IUPPO3 NME€YEHU, TOKCUYECKHE BEUIECTBA (XJIOPO(OPM, YETHI-
PEXXJIOPUCTBIN yriaepos, aleTaMuHO(PEH), MAaCCUBHOE pAaCIIPOCTPAHEHUE B NIEYECHU
PaKOBOM OITyXOJIH, aJIbBEOJISIPHBIN AXHMHOKOKK U MHO>KECTBEHHBIE a0CliecChl Ieve-
HU. [Ipu BUpPYCHBIX TematuTax CTENeHb OMIMPYOMHEMUU KOPPEIUPYET C TshKe-
cTbio 3a0osneBanus. Tak, npu jerkoil popme TeueHus: BUpycHOro remnatuta B co-
nepkaHue OunMpyOuHa B ChIBOPOTKE KpPOBU HE BbIlie 90 MKMOJB/JN, MpHU cpel-
HeTshkenol — B mpenenax 90-170 mxMonw/n, mpu Tspkenod — cbimie 170
MKMOJIB/JI.

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

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

[Ipu 00TypaumoHHON KenTyxe (KOHBIOTMPOBaHHAs TUNEpOMIIMpyOUHEMHUS)
HapyIlIaeTcs KeTYeBbIBEICHUE, BCIEACTBUE 3aKYNOPKHU OOILEro KeIYHOro IpoTo-
Ka KaAMHEM WJIM OITyXOJIbIO, KaK OCJIOKHEHHE I'enaTuTa, PpU MEPBUYHOM LIUPPO3€E
IIEYEHH, NIPU IIPUEME JIEKAPCTB, BBI3BIBAIOIINX XosiecTa3. Hapacranue naBneHus B
YKETYHBIX KaWJUIIpax MPUBOJUT K YBETUYCHHUIO TPOHUIIAEMOCTH WUITU HAPYIICHUIO
UX IEJIOCTHOCTH W TONaJaHUI0 OMIMpyOMHA B KpOoBb. MexaHHuUecKas KenTyxa
OOBIYHO MPUBOAUT K HanOOJee BHICOKOMY YPOBHIO MPSMOTO (KOHBIOTUPOBAHHOTO)
OwmpyOMHa B KpOBHM, BeJIMYMHA KoToporo wuHorga gocturaer 800-1000
MKMOJIB/J1. B Kaje pe3ko cHuxkaercs coiepkaHue CTEPKOOMIMHOTEHA, TToJIHas 00-
Typalus >KeTYHOrO0 MPOTOKA COMPOBOXKIAETCS TMOJIHBIM OTCYTCTBHUEM IKEITUHBIX
MUTMEHTOB B Kajie. Eciu KOHIIEHTpaIlusi KOHbIOTHPOBAHHOTO (MPSIMOTO) OUIUPY-
OuHa npeBbiaeT noyeyHslt nopor (13—-30 MKMoIb/i1), TO OUTMPYOUH BBIIEISIETCS
C MOYOM.

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

e  ompenereHUe YBEIUYEHHOTO COJEpX)aHUsl OMIMpyOrHA B KPOBU B TEX
ciIyJasx,

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

YMeHbIlIeHne Ccojep)KaHus OWIMpyOWHa MUAarHOCTHYECKOTO 3HAYCHUS HE
UMeeT.

Ipsimoii OnupyonH.

Pegepenmnvie senuyunvl cooeporcanus npsamo2o ouIUpyoOuUHa 6 Ccbl8OPoOmKe
0,0-5,0 mxmonw/n.

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

[Ipu mapeHXUMATO3HOU KENTyXe HACTYMAET NEeCTPYKIUS MMEYECHOUHBIX KIie-
TOK, HAPYIIAETCS IKCKPEIHs MpsIMOro OUUPYOMHA B KEITUHBIC KalUULIPhI, U OH
MIOTIaJaeT HETIOCPEICTBEHHO B KPOBb, T1I€ COACPKAHNE €TO 3HAYUTEIHHO YBEINIH-
Baercsi. KpoMme TOro, CHMKaeTcsi CocOOHOCTh MEYEHOUHBIX KJIETOK CHHTE3UPO-
BaTh OMJIMPYOWH-TIIFOKYPOHHUIBI; BCIEACTBUE ITOTO KOJUIECTBO HEMPSIMOTO OMIIH-
pyOrHA B KPOBH TaK)K€ YBEITUIMBACTC.

[Tpu MexaHUYECKOM KENTyXe HAPYIICHO KEITUEBBIJCICHHIE, YTO TPUBOINT K
pPE3KOMY YBEIHYCHHIO COJEp)KaHUs MpsSMOro OmnupyomHa B KpoBH. Heckombko
MOBBINIAETCA B KPOBU U KOHIIEHTpAIs HerpsiMoro omnupyouna.llpu remonutuye-
CKOM KENTyXe coJiepKaHue PSIMOTO ounnpyOrHa B KpOBU
HE U3MEHSETCS.

Henpsimoii OunupyouH.

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

UccnepoBanue HenpsiMoro OMIMpyOMHA WMIrpaeT BaKHEHIIYI0 poJib B JHa-
THOCTUKE T'eMOJUTUYECKUX aHeMuid. B Hopme B kpoBu 75% o01iero ominpyonHa
MPUXOJIUTCS Ha IO HempsMoro (cBoOoaHOTO) OwinpyomHa u 25% Ha 1010
npsIMOTO (CBSI3aHHOTO) OMIIMPYOUHA.

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

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

Ilpeumyuiecmeenno nenpaman cunepounupyounemus

1. N30bITOuHOE 0Opa3zoBaHre OUIMpyOUHA:

® reMoJu3 (BHYTpH- U BHECOCYAUCTHIN);

e Hed(D(PEKTUBHBIN SPUTPOIIOI3.

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

® cericuc.

3. Hapymienne koHbloranuu ommpyonHa:

3.1 HacnencrBeHHast HEIOCTATOYHOCTD TIIIOKYPOHUITPAHC(PEPA3BI:

o cuapom JKunbbepa (j1erkasi HEJOCTATOYHOCTh TIIIOKYPOHUITpaHcde-
pasbl);

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

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

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

3.3 IIpuobGpereHHast HEIOCTATOYHOCTH TIIOKYPOHMITPaHC(hEpasbl:

® IpUEM  HEKOTOPBIX  MpenaparoB  (HampuMmep,  XJIOpam(peHUKOa).
® JKENITyXa OT MaTePUHCKOTO MOJIOKa (YTHETCHHE aKTUBHOCTH TIIFOKYPOHHJITPAHC-
depasbl MPErHaHIUOJIOM U KUPHBIMU KHUCIOTaMH, COJACPKAIIMMUCS B TPYIHOM
MOJIOKE).

o MopakeHUE MapEHXUMBI ITeUeHHU (TeNaTUThI, IIUPPO3).

Ilpeumyuiecmeenno npamasn cunepouIupyouHemus.

1. Hapyiienue skckpenuy OunnpyOunHa B Keladb.

1.1 HacneacTBeHHbIC HAPYIICHHUS:

e cuHapom J[abuna-J[>kxoHCOHA.

e cuHapom Potopa.

® 100pOKaYE€CTBEHHBIN PEIUANBUPYIONINI BHYTPUIICYCHOUHBIHN X0JIeCTa3;

® X0JecTa3 OEpeMEHHBIX.

1.2 IlpuobGpeTeHHbBIC HAPYIICHUS:

® IOPAKECHUE NMAPEHXUMBI NEUEHU (HANpHUMEpP, NPH BUPYCHOM WM JIEKap-
CTBEHHOM T€MaTUTE, [IUPPO3€E MEUECHN);

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

® aJIKOT0JIbHOE MOPaKEHUE MEUCHH;

® CEICuC;

® [10CJICONICPALMOHHBIN TTEPUO;

® IapeHTEpaIbHOE MTUTAHUE;

e OWJIMAPHBIN HUPPO3 MeUeHU (MEPBUYHBINA MU BTOPUYHBIN).

2. OOCTpYKIIHMs BHENEYEHBIX KEITYHBIX IPOXOI0B:

1.1. OOtypanus:

® X0JIEI0XO0JINTHA3;

® TIOPOKHU PA3BUTHUS KETYHBIX MyTEeH (CTPUKTYPHI, aTPE3usi, KUCTHI )KEITIHBIX
MIPOTOKOB);
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® reJIbMHUHTO3bI (KJIOHOPX03 M ApPYrye MEeUYeHOUYHbIE TPEMAaTOA03bl, acKapu-
1103);

® 3JI0KaYECTBEHHBIE HOBOOOPA30BaHUs (XOJaHTHOKApIIMHOMA, paK (atepoBa
COCKa);

e reMoOMIIHs (TpaBMa, OIYXOJIH ),

® [ICPBUYHBIN CKJIEPO3UPYIOIIHNMI XOJAHTUT.

2.2 C]laBneHue:

® 3JI0KaYeCTBEHHBIE HOBOOOpa30BaHUS (paK MOKEITYA0YHON JKENe3bl, TUM-
dbombI, TMM(pOTpaHyIeMaTO3, METACTA3bIB JINM(PATHICCKUE Y3JIbI BOPOT TICYCHH ),

e BOCIaJicHHE (MAHKPEATHUT).

HUccaenoBanue nmoxka3zaresei a30THCTOr0 o0OMeHa.

JUis eTanbHOTrO aHaliM3a COCTOSHUSL a30THUCTOrO0 OOMEHa B KIMHUYECKON
IPAKTHKE LeJeco00pa3Ho ONpeAeATh B KPOBU KOHIIEHTPAILIUIO OCHOBHBIX COCTAaB-
JSIIOLIMX BEIIECTB OCTATOYHOIO a30Ta (MOYEBHMHA, a30T aMHUHOKHCIIOT, MOYEBas
KHCJIOTa, KpPEaTUHUH, amMMuak). Ilpu 3TOM Ha H0II0 MOYEBHMHBI NPUXOIUTCS
okosio 50% Bcero HeOETKOBOIrO a30Ta, MOATOMY YPOBEHb MOYEBHHBI KPOBH B
OOJBIINHCTBE CIIy4aeB HanOoJee aJleKBaTHO OTPAXKaeT COCTOSIHAE BCETO a30TUCTO-
ro oOMeHa B OpraHU3Me YeJI0BEKa.

MoueBuHa.

Peghepenmnvie npedenvi mouesunvl 6 cvigopomke Kpoeu 2—8 MMOIb/IL.
Onpenenenrue ypoBHSA MOYEBHMHBI HMCIOJB3YeTCA Il OLICHKM W MOHHUTOPHHTA
BBIJICIUTENILHON (PYHKIIMU TMOYEK, a TaKKe JUIsl OIEHKH MOYEBUHOOOpasyroien
GyHKIUY TTEYEHU TIPU MEUCHOYHON HEJOCTATOYHOCTH PA3TUYHOM STHOJIOTHH.

Ilpuuunsl chudiceHUA KOHYEHMPAYUU MOYEBUHbL 8 CbIEOPOHIKE KPOBU:

® IMeTa C HU3KUM COJICep)KaHUEM OEITKOB,;

® OEPEMEHHOCTh — MPUBOJIUT K YBEIMUYCHHUIO CKOPOCTU KITyOOUKOBOU (priib-
tparuu (CK®) u, kak crieactsue, K MOBHIIICHUIO CKOPOCTH BBIBE/ICHNUS MOUYEBUHBI,

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

Ilpuuunsl nogvluieHUs KOHUEHMPAUUU MOYUEBUHDL 8 CbIBOPOMKE KPOGU:

1. BHETIOYECYHBIE — CBSI3aHBI C TIOBBIIICHHBIM 00pa30BaHHEM MOYECBUHBI B
OpraHu3Me TMPH HOPMAJIbHOW BBIAEIUTEILHON (YHKIIUHA TMOYEK — MPOMYKIIMOH-
HasTypeMHUSI:

e 10TpeOJIeHNE OYeHb OOJIBIIIOTO KOJIMYECTBA OEITKOBOM MUIIIH;

® ITUTEILHOE TOJIOJIaHKEe, KOTOPOE COMPOBOXKIACTCS YCHUIICHHEM KaTabo-
an3Ma 0eIKOB COOCTBEHHBIX TKaHEW; BO3POCIIMM pacmaj] OEKOB MPUBOJIUT K TIO-
BBIIIICHUIO CHHTE3a MOYCBUHBI; JaHHAS CUTYaIlUs MOXKET TaKKe HAOIIOAaThCS MPU
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Pa3TUYHBIX BOCHAIMTEIBHBIX TMPOIECccaX, y THKEIbIX OOJBHBIX, HAXOMAIIUXCS B
OTJIEJICHUH pEaHUMALINH;

o 00€3BOKMBAHUE B Pe3yJIbTaTe PBOTHI, TOHOCA; MPU JAECTUIAPATALIMHA KO-
JMYECTBO peadCOpOMPOBAaHHON U3 MOUYEYHBIX KAHAJIBIIEB B KPOBb MOYEBUHBI (110-
cie Ki1yOOYKOBOM (pUIbTpaIlii) YBEIUIUBACTCS;

o YKETyI0YHO-KUIIIEYHbIE KPOBOTECUEHUS U3 5I3B;

o BAapUKO3HO-PACIIMPEHHBIX BEH MUIIEBO/IA, OIYX0JEH; KPOBb IMONANAET
B KUIIEYHUK, B PE3YJIbTATEe BCACHIBAHUE OENIKOB (KPOBb COJEPIKUT OOJBIIOE KOIH-
4ecTBO Oelika) YBEJIMYUBAETCA M, CJIEIOBATEIbHO, BHI3BIBACT aKTUBAIIMIO CHHTE3a
MOYEBUHBI.

OpnHako mpU ATUX COCTOSTHUSIX M30BITOK MOYEBUHBI OBICTPO YIAJSIETCS W3
OpraHrh3Ma IOYKAMU W €€ KOHUEHTpaluus B KPOBU CTAHOBHUTCS HOPMAaJIbHOM.
[ToBbIlIeHHE YPOBHSI MOYEBHHBI B KPOBU Han0o0JIee 4aCTO BOSHUKAET B pPe3yJIbTaTe
HapylIeHUs  BBIACIUTEILHON  (YHKIMKM TIOYEK. YPOBEHb MOYEBUHBI B
KpoBH Bo3pactaert, ecnu CK® cHmxkaercs.

B cooTBeTCTBUM € MpUBEACHHBIMHU BhIlIE (aKTOpaMH, CIOCOOCTBYIOIMIMMU
cHmkeHnio CK®, Bce NMpUUMHBI, ONPEACISIOIINE PAa3BUTHE IMOYEYHOM HENOCTA-
TOYHOCTH, MOKHO Pa3ACJIUTh Ha 3 TPYIIIIbL:

® IpepeHaIbHbIC (YMEHBIIIEHUE TPUTOKA KPOBH K MOYKAM);

® peHaJIbHBIE (TIOBPEXKACHIE COOCTBEHHO MOYEYHOTO (PUIIHTPA);

® [IOCTPEHAIbHBIE (3aTPYIHEHHE OTTOKA MOYN).

[Tatonorus, nexaimiass B OCHOBE IMPEPEHAJIbHBIX MEXaHU3MOB HAPYIIECHUSA
GyHKIUY TIOYEK, MPUBOJIUT K TOBBIIIEHUIO YPOBHSI MOUYEBUHBI B KPOBH U XapaKTe-
pusyercst Hu3kod CK® BcreAacTBHE yMEHBIICHHMS TOKAa KPOBH YEpE3 MOYEUHBIC
kiyoouku. [Ipu 3ToM cTpykTypa HedpoHa OCTAaETCS B HOPME, HO HapylIaeTcsl ero
byukius. [Ipuunnamu npepeHaIbHONU TUCPYHKIIMU TTOYEK SBIISIFOTCS

e neruapatanus u cHmxenne OLIK: mok, cuiibHOE KpOBOTEUYEHHUE, TSKEIAs
nuapesi, OOMIbHas pBOTA;

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

PenanbHas matonorusi conpoBoxkaaercs Huzkon CK® BcieacTue «Oa0Ku-
poBaHUs» KiIyOoukoro ¢uiabTpa. CTpykTypa HE(QpPOHOB HapylleHa, U COOTBET-
CTBEHHO HapyiieHa ux (yHkius. [IpyunnamMu HapyiieHus: GyHKIIMU TOYEK MOTYT
OBITH ciemyroire HOPMBbI MATOJIOTHU:

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

® XpOHUYECKHE MUETOHEPPUTHI; MOBHIIIEHUE YPOBHSI MOUYEBUHBI 3aBUCUT OT
BBIPOKEHHOCTH HE(POCKIIEPO3a U BOCMATUTEIHHOTO MpoIlecca B MOYKaXx;

¢ He(POCKIEPO3bl, BBI3BAHHBIE OTPABICHUSIMU TOKCUYECKUMH BEIIECTBAMU;

e cuHApoM anurensHoro C/lapnuBanus (pa3MoO3KeHHs); YPOBEHb MOUEBUHBI
B KPOBHU OKa3bIBAETCS OUYEHb BHICOKUM, UYTO OOBSICHSIETCS COUYETAHHUEM 3aJICPKKU
BBIBE/ICHUSI MOYCBUHBI C MTOBBIIIICHHBIM PAcTiaJioM OCJIKOB;
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e nuabeTnueckas HepomaTus;

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

e TiIpoHe(PPpO3, BRIPAKCHHBIN MOJUKUCTO3, TyOEepKYJie3 MOYKH;

® AMWJIOWIHBIN WM aMUJIOUTHO-JIIIOUTHBIN HE(PPO3; MOBHIIIICHUE MOYCBH-
HbI B KpPOBH HAOJIFOAACTCS TOJIBKO Ha MO3IHUX CTAUIX 3a00JIeBaHUS.

[Tatonorus, nexaiiass B OCHOBE IOCTPEHAIBHBIX MEXaHU3MOB HapyIICHUS
byHKIIUU TIoYeK, mposBisiercs Hu3koi CK® BcnencTBue OJIOKMPOBAHUS MOYEBBI-
BOJAIIUX MyTel. OHA BOZHUKACT MPU 3a€PIKKE BBIJICTCHUSI MOYM M3-3a KAKOTOJIH-
00 TPEensATCTBUS B MOYEBBIBOIAININX IMYTAX (KaMEHb, OIMyXOJib, B YaCTHOCTH,
aJIcHOMA WJIM paK MpeACTaTEIbHOMN Kee3bl).

3HAUUTETHFHOE U MPOJAOHKUTEIIFHOE TTOBBIIICHUE YPOBHSI MOUYEBHUHBI B KPOBU
(>10,0 mMouB/1T) BCeria CBUIETENBCTBYET O MOPAKEHUU TTOYEK, 00JIee YMEPEHHOE
MOBBIIIIEHNE 3TOro mnokaszarens (ot 6,5 no 10,0 MMOb/1) ABIsIETCS TPU3HAKOM
JPYToM MaTOJOTHH.

Heo6xo1umMo mOMHUTB, 4TO HOpMaJibHAasl KOHIICHTPAIUS MOYEBUHBI B KPOBHU
HE UCKIIFOYAeT paHHEH CTaJMM IMOYEYHOTO 3a00JIeBaHMs. Y BEINUCHNE KOHIICHTpa-
MY MOYEBHHBI B KPOBH OTMEUACTCS TOJBKO MPU 3HAYUTEIHPHOM CHIDKCHUHU (PYHK-
1y movyek. KoHmeHTpalys MOUeBHUHBI B KPOBH HE BBIXOJIUT 3a IPEACIIbl HOPMBI J10
tex mop, noka CK® He cranoButcsa Hmwke 40 mu/muH, T.€. MeHee 50% oT HOP-
MaJIbHOTO 3HaueHus. [Ipu pa3BUTHHM OCTPOTO MOBPEKICHUS MOYCK KOHIICHTpAIUs
MOYEBUHBI KPOBHU HEPENIKO IOCTUTAET OYEHb BBICOKMX BenuwumH — 133,2—149,8
MMOJIB/II.

Kpearnnun KpoBu U MOYH.

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

PedepeHTHBIC BeJITUMYMHBI CO/IEP:KAHUA KPEaTUHMHA B CHIBOPOTKe.

Bospacr ConepkaHne KpeaTHHUHA B CbIBOPOTKE

MKMOJIb/JI MI/a

HoBopoxieHHsie 27-88 0,3-1,0

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

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

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

CHmKeHue ypoBHS KpEaTHHHHA B KPOBU HE MMEET, 3a PEIKUM HCKIIFOYEHHU-
€M, CYILIECTBEHHOT0 3HaueHusa. Ero ypoBeHb MOXKET CHMXKATbCA NpHU OEPEMEHHO-
CTU B PE3YJbTATE YBEIMYECHUS DKCKPELUU KPEATUHHHA NMOYEYHBIMH KAHAJIBIAMHU.
ITpu mr06oM 3a00s1€eBaHMHU, CONPOBOXKAAEMOM CYLIECTBEHHBIM CHM)KEHHEM MBbI-
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HIEYHOM Macchl (HalpuMep, MbILICUHAs JUCTPOQUS), MOXKET OTMEUAThCs MaTOJIO-
IMYECKOE CHIKEHHE YPOBHSI KPEaTHHMHA B CBIBOPOTKE KPOBHU.

Ilpuyunol nogviuienus ypoeHa KpeamuHuUHa é Kpoeu.

YpoBeHb KpeaTMHMHA B KPOBHU, B OTJIMYKE OT MOYEBHHBI, HE ITOBBIIIACTCS
IIPU CEIICHCE, TPAaBMax, JINXOPAJOUYHBIX COCTOSIHUSX, HE 3aBUCUT OT CTEIIEHU THJ-
paTalnuy opraHu3Ma, MOBBIIIEHHOTO NOTpeOIeH s OenKa.

OnpeneneHne KpeaTMHUHA MIMPOKO HCIIONB3YETCS B IMATHOCTUKE U MOHU-
TOpUHIe 3a001€BaHUi MMo4YeK. KpeaTuHUH B MEHBIIIEN CTENEHH, YeEM MOYEBHHA, 3a-
BHUCHUT OT YPOBHS KaTtaboyi3ma, He peadCopOupyeTcs B MOYKaAX, MOATOMY B 0OOJIb-
el Mepe OTpakaeT CTENeHb HapylIeHUS (PHIbTPAIIMOHHOW M BBIACIUTEIBHON
¢byHkuii mouek. B OoONBIIMHCTBE Ciy4yaeB MOBBHIIMICHHE YpPOBHS KpeaTWHHWHA B
KPOBH — 3TO NPU3HAK HApyIIEHUs (YHKIUHN MOYEK.

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

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

PejepeHTHBIC BEJIMYMHBI COIEPKAHUA KPEATHHHHA B MOYe.

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

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

JKEHIINHBI 600-1800 5,3-15,9

B ki1nHMYeCcKOM MPAKTHKE BAKHOE 3HAYEHHUE UMEET OMPEICICHUE OTHOIIE-
HUs KpeatuHuHa B Mode (Km) k kpeaTuHuHy ChIBOPOTKH KpoBH (KKp).

Knupenc snoozennozo kpeamununa (npooa Pebepza-Tapeesa).

KoHLeHTpanuss MOYEBUHBI M KpEaTMHUHA B CHIBOPOTKE KPOBH OTPaKaeT
CK® u Bnusier Ha Hee, 0JlHAKO HE Mo3BoJisieT mpsiMo u3Meputh CK®D. D10 00y-
CJIOBJICHO TE€M, YTO YPOBHH ITHX META0OJIUTOB B KPOBU HE YBEITUUMBAIOTCS CYIIIE-
CTBEHHO JI0 T€X TOp, TTOKa TTOYKH HE TEPSIOT CBOKO (PYHKIIUIO (0Opa30BHIBATH MEP-
BUYHYI0 Mouy) Ha 50%. [1o3TOMy KOHIIEHTpallMM MOYEBUHBI U KPEATUHUHA B ChI-
BOPOTKE KPOBHU SIBJISIIOTCS CIA0BIMU MHIUMKATOPAMHU HE3HAYUTENbHBIX HapylICHUN
(GyHKIHMY MOYEK Ha PAHHUX CTAJIMAX MMOYEUHbIX 3a00sieBaHuil. B cBsi3u ¢ 3TUM U1
NOBbIIeHUS UHPOpMAaTUBHOCTU OlleHKM CK® B KIIMHMYECKOW MpAaKTHKE OmNpejie-
JSI0T KIUpeHc kpeaTuHuHa (mpoba PeGepra—Tapeesa). OmnpenenieHne KIMpeHCa
KpEaTUHUHA TaKX€ MMEET HEKOTOPbIE HEJIOCTAaTKH, TEM HE MEHEE 3TO JAOBOJBHO
aJIeKBaTHBINA U JOCTYHHBINA MeTo nipsimoro udmepenus CK® u cnenoBatensHo 60-
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Jiee YyBCTBUTENBHBIN U CHEIU(PUUHBIN COCOO NUAarHOCTUKU MOYEYHOW HEI0CTa-
TOYHOCTH HA PAHHHUX €€ CTaJMsIX, YEM OIICHKa COJACp)KaHWs MOYEBUHBI U KpeaTH-
HUHA B KpoBU.KIUpeHC KpeaTuHWHA — 3TO 00BEM IIa3Mbl KPOBHU, KOTOPBIN OYM-
HjaeTcsl OT KpeaTuHUHA 32 | MUHYTY MIPU MPOXOXKJIEHUHU yepe3 mouku. YeM spdek-
TUBHEE pabOTAIOT MOYKH MO OUYMIIEHUIO KPOBU OT KPEAaTUHUHA U BBIBEICHUIO €T0 C
MOYOM, TEM BBIIIIE KIUPEHC.

B nopme knmupenc kpeatunuHa, uin CK®, y 310poBbIX JII0/IeH KosieOneTcs
ot 80 1o 160 mn/muH, coctaBmsis 120 + 25 mi/MuH y My>xuuH u 95 + 20 mi/mMuH y
xeHmuH. [Ipu 3a0oneBaHusIX mMoYeKk BeNMWYMHY KiaupeHca kpeatuHuHa (CKO)
MPUHATO CYUTATh JOCTATOYHO KOPPEKTHBIM KPUTEPUEM OIIEHKH MAaccChl JEUCTBY-
I0IUX HEe(PpOHOB, MapamMeTpa Ba)XHOTO, B TOM YHCJIC C TMO3UIHUNA KIUHUYICCKOUN
dbapMakoI0TuH, TOCKOJIBKY (hapMaKOKHHETHKA MHOTHUX MEIMKAMEHTOB 3aBUCUT OT
BEJIMYMHBI ATOTO MTOKa3aTeJsl.

Oo6menpunsaroit metoaukon onleHku CK® ciy)uT uccienoBanue KiupeHca
kpeatunuHa (ripoda PebGepra—TapeeBa). KpeatunuH, Oymydr HU3KOMOJEKYISIp-
HBIM BEIIECTBOM, OECIPENSTCTBEHHO MPOXOAUT W3 KPOBU B COCTaB MEPBUYHOMN
MOYH B MPOIECCe KIIyOOUKOBOM (priibTpaniuu 6€30€IKOBOM TU1a3Mbl KpOBU. Takum
o0pa3oM, KOHIICHTpalusl KpeaTuHUHa B GuiIbTpaTe, T.€. MEPBUYHON MOYE, COOT-
BETCTBYET €ro IUIa3MaTUYECKON KOHIIEHTpPAllMM — KOHIICHTPAllUU KpeaTMHUHA B
uccienyeMoit ceiBopoTke kKpoBu (Kkp). CiaenoBaTenbHO, KOJIMYECTBO KpEaTHHUHA
(MMOJIB/MHH), TIOCTYTIatOIIEE B (GUIBTPAT, COOTBETCTBYET MPOU3BEJCHUIO KOHIIECH-
Tpaluu KpeaTuHUHA B (UIbTpaTe HA MUHYTHBIN 00BbeM (UIbTpaTa:

Kxp x V.

Hopsaook npoeedenus npoovl Pevepza—Tapeesa.

CrnenuanbHOM MOJATOTOBKU MalMeHTa He Tpedyercs. [lanueHT B TeueHue cy-
TOK coOupaeT Mouy (BCIO BBIJICJICHHYIO MOuy 3a 24 4). YTpOM OH HJET B TyaleT.
OO6s3arensHO (pukcupyercst 3To BpeMms (HyleBoe Bpewmsi). [lepByto yTpeHHIOHO
MOPIIMIO TAIUEHT HE COOMpaeT (BBITYCKAET B YHUTA3), a COOUPAET BCE MOCIENYIO0-
1Y€ MOPLMHU TOYHO JI0 3TOTO K€ BPEMEHU CIIEAYIONIETO AHS (32 CYyTKHU B EMKOCTh
3 n). [1o okoHuaHuU cOOpa MOUY TIEPEMEIINBAIOT, U3MEPSIOT OOBEM M yKa3bIBAIOT
€ro B HaIlpaBJICHUH; OKOJI0 50 MJI MOYM OTJIMBAIOT B OTAEIBHYIO MOCYAY U JOCTaB-
JSI0T B JTabopaTtopuio. YTPOM JHS OKOHYaHUs cOOpa MOYM y TMalueHTa oepercs
BEHO3Has KPOBb ISl ONPEETICHUS] KOHIEHTPAUU KPEaTUHUHA.

JI71st mosTtydeHusl TOUYHBIX PE3yJIbTaTOB YPE3BbIYAaHO BaXKHO MOJHOCTBIO CO-
Opath Mouy 3a 24 4 ¥ yKa3aTh B HAIPABJICHUHU HA UCCIEOBAHUE, YTO ITO CYyTOUHAs
Mo4a. HenmpaBuiibHbIN cOOp MOUYU NMPUBEACT K JOKHBIM Pe3yJIbTaTaMm.

B naGopatopuu onpeaenstor konmeHTpauio Kkp u Km maruenTa, a Takxke
PaCCUUTHIBAIOT MUHYTHBIM aAuype3 — JI, ucxoas u3 cyToyHoro oobema MOYH, CO-
OpanHoro nanueHToM. Hampumep, 3a cyTku nanueHT Boiaenwi 1350 M Mmouu; 310
KOJIMYECTBO B MJI HEOOXOJIMMO pa3ieiuTh Ha 24 4, TIepeBEACHHBIC B MUHYTHI —
1440 muH; ciegoBaTeIbHO, B JAAHHOM NIPUMEPE MUHYTHBIA AUYpe3 COCTABUI
0,94 mu/mMuH. Knupenc kpeamuHuna paccuumoléarom no ciedyiowel popmye:
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Km
KJIUPpEHC KpeaTUHUHA = ——— X /]
Kkp

[Tpo6a Pebepra—TapeeBa MOKET BBHIIOMHATHCS U 3a 60j€e KOPOTKUN OTPE30K Bpe-
MeHu (Hampumep, 3a 1-2 4y). OpgHako, NOpPOBOJS UCCJIEAOBAHUE KIMPEHCA
KpeaTuHHA B 00Jiee KOPOTKHWA OTPE30K BPEMEHH, HEOOXOJMMO YUWUTHIBATH BO3-
MOKHOCTh 3HAUMTEIHHOW OMIMOKM MpU cOope HEeOOJBIIOr0 00beMa MOYH H3-3a
HEy4YeTa «OCTaTOYHON MOYM» B MOYEBOM Iy3bIpE€, HU3KOTO IUype3a U aHATUTHYE-
CKOM Bapualyy METOJa ONpeeieHUs] KOHUEHTpauuu KpeatuHuHa. [[ns nmossliiie-
HUS aJIEKBaTHOCTH OMpEJICTICHUsI KIMPEHCa KpeaTHHUHA KeIaTelIbHO JOOUBAThCS
auypesa y o0cienyeMoro marueHTa B ooObeme He MeHee 1,5 mu/muH, yto obec-
Ne4YUBaeTCs JTOMOJIHUTEIbHOW HEOOBIION BOAHOM Harpys3koil B o0beme 1-2 cra-
KaHOB BOJIBI.

Ilopsaooxk nposedenusn npoovr Pevepeca—Tapeesa 3a Kopomkuii npomedsrcy-
mokepemenu. bonbHOI yTpoM mouutcs, BbimuBaeT 200 Ml BOAbI, U 3aT€M HATO-
IIaK B COCTOSIHUHU TIOJIHOTO MOKOSI COOMpaeT MOYy 3a TOUHO OIPEIEIIEHHOE HENpo-
noJKUTeNbHOE Bpems (2 4). [locepennne 3Toro oTpe3ka BpeMeHu OepyT KPOBb U3
BeHbl. [Ipn HanpaBieHuu npod B 7a0OPATOPHUIO JJIA MOJTYYEHUsI MPABUIBHBIX pe-
3ynbTaToB omnpeaencHuss CK® B HampaBlieHMM Ha HCCIEAOBAHHE OYEHb BaKHO
yKa3aTh 3a KaKOl OTpe30K BpEMEHH cOOpaHa Mova.

B HOpMe BenmnuuHBI KITyOO4UKOBOM (DUIIBTpALIMK HAMOOJIEE HU3KU YTPOM, TO-
BBIIIAIOTCS 10 MAKCUMAaJIbHBIX BEJIMUMH B JHEBHBIC YaCchl U BHOBb CHUIKAIOTCS Be-
yepoM. Y 310poBbIX Jitofel cHkeHne CK® nmpoucxoauT moa BAUSHUEM TKEIOU
(bu3MYecKoil Harpy3Ku W OTPHUIIATEIBHBIX AMOIMI; BO3PACTAET MOCIE MUThS KU~
KOCTH U TTPUEMA BBICOKOKAJTOPUUHOM TTHIIIH.

Tak kak omnpeneneHrue KIMpEHca KPEeaTHUHHHA SIBIETCS MPSIMbIM METOIO0M
m3mepenuss CK®, ero BenmumHa cHuxkaercd npu ymeHblieHnun CK®. YMmeHsblie-
HUE€ BEJIMYMHBI KIIMPEHCA KPEATUHUHA 110 CPAaBHEHHIO C HOPMOW CBUIETEIbCTBYET
O MOBPEXICHUU IOoYeK. 110 ypOBHIO CHMKEHUS KIIMPEHCA KPpEeaTUHUHA MOYKHO CY-
JIATh O TSKECTH UX MOPAXKEHUs,, HO HE O AuarHose, Tak kak CK® ymeHbiaercs
pu 3a00JI€BaHUAX MOYEK PA3HOM ATUOJIOTMHU. DTOT MOKa3zaTenab — 0oJjiee UyBCTBU-
TEJIbHBIM MHIMKATOP PAHHUX CTAAUI MOYEYHOU TUCHYHKIIUH.

Ha CK® oxkaspiBaroT BiausiHue 3kcTpapeHaibibie paktopbl. Tak, CK® cHu-
KAETCS NPU CEPACYHOM M COCYAMCTOM HEAOCTATOYHOCTH, OOMIBHOM IOHOCE U
pBOTE, TUIOTUPEO3€, MEXAaHUYECKOM 3aTPYAHEHUU OTTOKAa MOYM (OIyXOJH Mpe-
CTaTEJIbHOM KeJe3bl), IPU NopakeHUH nedyeHu. B HavanbHOM craguu octporo I'H
cHmkenrne CK® npoucxoauT HE TOJBKO BCIEJICTBHE HApyLIEHUS MPOXOAUMOCTH
KITyOOYKOBOM MEMOpaHbI, HO M B PE3YJIbTaTe CUCTEMHBIX PACCTPONUCTB TeMOINHA-
mukd. [Ipu xporndeckom ['H camxenne CK® MoxeT ObITh 00YCIOBICHO TaKkKe
a30TEMUYECKON PBOTON U IIOHOCOM.

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

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

Hapsny ¢ onpenenennem CK® B npobe Pebepra-TapeeBa Takke OlIEHUBAIOT
COCTOSIHUE KaHAJIbIIEBOM peabCcopOIK, KOTOpasi paCCUUTHIBACTCS MO (hopMyIie:

CK® - I
KP= ———— X 100
CKd

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

KananbueBasi peaGcopOrivsi MOKET 3HAYUTEIHHO MEHATHCS B 3aBUCUMOCTH
oT ¢u3HoIornYecKux PakTopoB, CHIKasICh 10 90% mpu BoHOM Harpy3ke. Boipa-
KEHHOE CHIKEHUE peabcopOLuu MpOUCXOAUT Ipu (GOPCUPOBAHHOM JUYype3e, BbI-
3BAaHHOM MOYETOHHBIMH cpejacTBamMu. Hanbosnblliee CHI)KEHNE KaHAIIBLIEBOM pead-
copOuuu HabIoAaeTCsl y OOJBHBIX HECAXapHBIM AHUA0ETOM.

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

IIpu octpeix u xponuueckux I'H, Hedpockneposax, Korna nepBUuYHO Mopa-
JKaeTcs (UIBTp TMOYEYHOTO KIIyOOuYKa, KaHajblleBas peadcopOIusi CHMKAeTCs
no3xe, yeM CK®, 1.e. CK®, kak nmpaBwIo, YMEHBIIIAETCSI HAMHOTO pPaHbIIE, YeM
MPOUCXOIUT CHWKCHHE KOHIICHTPAIMOHHOW (YHKIIUMA TIOYEK U HAKOIUICHHE B
KPOBU MOYEBUHBI U KpeaTuHUHA. [Ipy nmepBUYHBIX KITyOOYKOBBIX MOPAXKEHUSIX HE-
JIOCTAaTOYHOCTh KOHIICHTPAIIMOHHOW (DYHKIIMM TIOYEK BBIABIAECTCS TMPU PE3KOM
camwkeHnn CK® (npubnusutensHo Ha 40-50%).

[Ipu mnmenonedpurax KaHambplleBas peaOCOpPOIMsS CHUXKACTCS paHbIIe
ymeHnbiieHus: CK®. 310 00yclIOBIEHO T€M, UTO MPUXPOHUYECKUX MHUETOHEPPUTAX
NEPBOHAYAJILHO TOPAXKAETCS MPEUMYIIECTBEHHO IUCTalIbHBIA OTAEN KaHaJbIEB
He(poHa, a TOJIBKO 3aTeM TJIOMEPYISpHBIA KiyOouek, modTomy CK® ymenbiaeT-
sl IO3XKE, UeM KaHalblieBasi peabcopOLusi.

MoueBasi KHCJIOTA.

Pegepenmuvie 3nauenus mouegotl KUC10mvl 8 CblBOPOMKe:
00 14 nem: 120-320 mxmonv/n;

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

Ilogviwenue yposnsa mouegoil Kuciomosl 6 Kposu (unepypuKkemus) MOXeT
BO3HHUKHYTH BCJIEJICTBHE M30BITOUHON MPOAYKIIMM MOYEBOU KHUCIIOTHI, HAPYIIEHUS
€€ DKCKPELMU UJIU COYETaHUs ITUX (PaKTOPOB.
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OcHOBHBIEC IPUYHMHBI, KOTOPbIe MPUBOASAT K YBEJMYCHUI0 KOHLEHTPAa-
UM MOYEBOI KHCJIOTHI B IUIa3Me KPOBH.

YBeanueHue 00pa3oBaHusA MOYeBOM

CHUIKeHHe M0YeYHOI IKCKPeuu Mo-

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

N30bITOUHOE OCTYIUIEHUE ITYPUHOB C
numieit. Hapymenue metabonnzma
ATO:

® AJIKOT0JIb;

® TUITOKCHS TKAHEH.

YBenuueHue oOMeHa HyKJIEHHOBBIX
KHUCJIOT:

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

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

® THA3UJIHbIC TUYPETHKU;

® CaUIUIIAThI (HU3KHUE J03bI);

® CBHUHETI,

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

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

Omnpenenenue coaepkaHusi B KPOBU MOYEBOW KHUCIOThI MMEET OCOOEHHO
OOJBIIOE 3HAYEHHE B JUArHOCTUKE OECCUMITOMHOW THMIEpYpUKEMUU (MoueBas
KHCJIOTa B KPOBU Y MYXYMH — Bbilie 480 MKMOJb/N, y *eHIMH — Bbime 350
MKMOJIB/J) U CKPBITOTO Pa3BUTHUs Moaarpuueckoil mouku (y 5% myxuuH). Y 5—
10% O0apHBIX ¢ OECCUMOTOMHOM THNEPYPUKEMHEN BO3HUKAET OCTPBIN MOAArpu-
yeckuid aptputT. [Ipumepno y 25% MmanueHToB C CUMIITOMaMH TOJAarpbl OOHApY-
YKMBAIOT KAMHU MOYEBOW KHUCIIOTHI U 25% MalnueHToB ¢ KaMHSIMA MOY€BOI KUCIIO-
THI CTPAJArOT noAarpo. ['unepypukeMus y namueHToB ¢ NOAArpord HEOCTOSIHHA,
MO>KET HOCHUTh BOJTHOOOpa3HbIN xapakrtep. [lepuonnuecku copepkaHue MOUY€BOU
KHUCIIOTBI MOYKET CHIDKAThCS 10 HOPMAJIBHBIX IU(]pP, OJHAKO YaCcTO HAOIIOIACTCs
NOBbIIEHNE B 3—4 pa3a o CpaBHEHUIO C HOPMOM.

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

JI71s1 oTy4YeHusl TOUYHBIX JaHHBIX O COAEPKAHUU MOYEBOM KUCIIOTHI B KPOBH,
HauboJsiee aJJleKBaTHO OTPAXKAIOLINX YPOBEHb DHJIOTEHHOTO 00pa30BaHUsS MOYEBOM
KHCJIOThI, HEOOXOAMMO B TeueHue 3 AHeH mepes] uccieJoBaHueM Ha3HavaTh Malu-
€HTaM MAJIOIYPUHOBYIO IUETY.
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CHujicenue ypoeHusa mouegoil KUciomsl B KPOBU BCTPEUAETCS PEAKO, B OC-
HOBHOM TIpU BPOKJIEHHBIX HapyLIEHUSAX MeTabonu3Ma (reHeTuyeckue edeKThl
cUHTe3a (DEpMEHTOB, YYaCTBYIOIIUX B 00pa30BaHUM MOYEBOM KUCIOTHI) U Jedek-
Tax peabcopOIMK MOYEBOM KHUCIOTHI B IMOYEUHBIX KaHaiblax. [ unoypuxkemus
HaOJII0AaeTCs MPU BPOKIECHHOM JaepuinTe PepMeHTa KCaHTUHOKCUAA3bl (KaTalu-
3UpYyeT MPEeBpallleHNe TUIIOKCAHTHHA B KCAHTUH U KCAaHTHHA B MOYEBYIO KHUCIIOTY),
KOTOPBIN COMPOBOXKIAETCS KCaHTUHYpuUen. Tsxkenble 3a001eBaHus MeYeHH, opa-
YKEHUS MOYEUHBbIX KaHaJblLEB (Hanmpumep, cuHapoM DaHKOHM), IPUEM AJUIONypH-
HOJIa IPUBOJAT K CHI)KEHUIO YPOBHS MOYEBOM KUCIIOTHI B KPOBHU.

I'omonucrenH.

Pegepenmnvie senuuunvt codeporcanus 20MOyuCmeuHa 8 CblBOPOMKE CO-
CMABNAOM. Y HCEHWUH — D—12 MKMONL/N, Y MYAHCUUH — S—15 MKmMob/1.

Bricokue ypoBHU TOMOIIMCTEMHA CITYKAaT BaKHEHUITUM (PaKTOpOM, OIpee-
JSIFOLIMM PUCK PAa3BUTHS PAHHETO aTepocKiiepo3a U TpoMOo3a. I'unepromonucren-
Hemus Bctpeuaercs y 13-47% O6onpubix MBC. IlosTomMy B Hacrosimee Bpems
OIIPEJEICHNE TOMOLMCTEMHA B CBIBOPOTKE KPOBHU HCIIONB3YETCS B KAYECTBE Map-
kepa nporHoza ucxoma HMBC. Beicokue ypoOBHM T'OMOLHMCTEHHA Yy
6onpHbIX UBC — yeTkre mpeIBECTHUKN OCTPBIX SIBIIEHUN, KOTOPHIE MOTYT MPUBE-
CTH K JieTalbHOMY McXoAay. I1o cTerneHn BbIpa)K€HHOCTH TMIIEPTOMOIUMCTENHEMUIO
JIENAT Ha JIETKYI0 — YPOBEHb TOMOITUCTeNHA — 15-25 MKMOIb/11, yMepeHHyo — 25—
50 Mxmonw/1 u Tsxenyo — 50-500 Mmxmons/n. Y 6onpabIX UBC ¢ ypoBHEM romo-
[MCTeNHA B KPOBU HIDKE 10 MKMOJIB/J CTEHO3 KOPOHAPHBIX apTepuil OOBIYHO Me-
Hee 50%, mpu yposHe 10—15 Mxmons/1 — 80%, Beimre 15 Mxmois/m — 90%.

BpoxkneHHass rOMOLIMCTUHYPUSI MPEACTABISIET COOOM MOHOTEHHBIA AeeKT
MeTaboIn3ma, 0OyCJIOBJICHHBIT neUIuTOM METUJICH-
terparupodonarpenykraspl. [lallueHTH C TAaKUM JOBOJBHO PEIKUM 3a00JIeBaHU-
em (1 Ha 200 000 HOBOPOXKIEHHBIX) OOBIYHO CTPANAIOT TSIKEION 3aJEPKKON YM-
CTBEHHOT'0 Pa3BUTHS, MATOJOTUEN CKEJIeTa U PAaHHUM Pa3BUTHUEM aATEPOCKIEPOTH-
yeckoil 0ose3Hu. B ChIBOPOTKE KPOBU KOHIIEHTPAIUsI TOMOLMCTENHA OYEHb BBICO-
kast — oT 50 1o 500 MKMOJIB/I.

['MneproMonMCTEMHEMHST BCTPEUYAETCS KaK OJHO W3 IPOSIBICHUI HeEoIula-
CTUYECKOr0 Mpollecca, B YACTHOCTH MPH Pake MOJOYHOM Kejne3bl, SMYHUKOB U
MOHKEITYIOYHOM KeJe3bl, OCTPOM JMM(pOOIACTHOM JIEHKO3€. YBEIMUECHUE YPOBHS
TOMOIIMCTENHA B CHIBOPOTKE KPOBU MOMKET OTMEUYAThCsl MPHU THIOTHPEO3E, TshHKe-
JIOM TE€YEHHH TICOpHUa3a, IJIUTEIHHOM MpHUEMe MpenapaToB TeoUUIMHA, 3CTPOreH-
coJiep KallluX KOHTPALEITUBOB, IUTOCTATUKOB (METOTPEKCAT) U MPOTUBOAIUIICTI-
TUYECKuX TipenapaTtoB (peHuTomH, KapOamaszemnuH), BCIEICTBUE HApYIICHUS
MeTaboiM3Ma U BcaCchiBaHUsI BUTaMUHA B12 1 (hOTMEeBOM KUCTOTHI.

HcciienoBanue mokaszareJieid yriieBoJHOro o0MeHa.

I'1r0x03a KPpOBM U MOYH.
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KoHueHTpanus IitoKo3bl B CBIBOPOTKE KpOBU NpuMepHO Ha 11-14% Baiwe,
9YeM B IIEJIbHOW KPOBH, U3-3a Pa3BEJICHUS PAaCTBOPEHHOM B IIa3Me IIFOKO3bI (op-
MEHHBIMH 3JIeMEHTaMU KpoBH. KoHIIEHTpaIus TIIOKO3bl B IelapuHU3UPOBAHHOU
masMe Ha 5% HEKe coACep)KaHMs TJIIOKO3bl B CHIBOPOTKE. BceieacTeue yruimsa-
UM TJIIOKO3bl B TKAHSAX I€JIbHAs BEHO3HAs KPOBb COJICPKUT MEHBIIE TIIFOKO3bI,
yeM KanmuuIsipHas KpoBb M3 Majiblia (HaTomak npuMepHo Ha 0,1 Mmoib/i, mocie
npueMa nmuimm — Ha 15-20%, Oomblas pa3HUIlA MOXET OBITh y IMAIUEHTOB C
HapYIIEHUSIMHA MUKPOIUPKYIISAIUN, HAIPUMED TIPH IIIOKE).

PedepenTHbIe Ipeaebl IIII0KO3bI.

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

Omnpenenenre ypoBHS TJIIOKO3bI B KIMHUYECKOW MPAKTHUKE HCIOIB3YETCS
IS CIIENYFOIIUX LEJICH:

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

® BBISIBIICHUS 1 MOHUTOPUHTA HAPYIIEHUH YTIIEBOAHOTO OOMEHa MpH HEO-
CTaTOYHOCTH HAJAMOYCYHUKOB, TUIIOGU3a, 3a00JIEBaHUAX TICUCHH, CETICHCE, IIIOKE U
JIPYTUX KPUTHUECKUX COCTOSIHUSIX;

® CKPUHUHI HapyILIEHUI YIJeBOJAHOrO oOMEHa B IpyIIax pPHUCKa pa3BUTHS
caxapHoro nuadera (OXKHpeHHE, BO3pacT crapuie 45 ner, caxapHblid auadeT 1-ro
THUTIA B CEMEMHOM aHaMHe3¢);

e tuddepeHanbHON TUArHOCTUKU KOMBI (THIO- U TUIEPTIMKEMUYECKON ).

Yeenuuenue konyenmpayuu 2nwko3vl (2unepziukemuio) 6vi3v16a0m:

e yMepeHHas (pu3nueckasi Harpys3Ka;

® YMOIIMOHALHBIN cTpecc, O0Jb;

e caxapHbIi 1raber;

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

® CHIDKEHUE MPOAYKIIMHU UHCYJIMHA PU 3a00JI€BaHUAIX MODKETYI0OUHOMN *Ke-
71e3b1 (OCTPBIA U XPOHUYECKUN MAHKPEATUT, OMYXO0JIM MOIKETYIOYHON KEJe3bl);

® TpaBMa, OIIyXOJIM, OIEPALMOHHBIE MOBPEXKICHUSA I'OJIOBHOI'O MO3ra, Kpo-
BOU3JIUSHUE B MO3T.

Ymenvuenue konuenmpauuu (2unoznuxkemuro) evizviearom:
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e 1epe03UpPOBKa TUMOTJINKEMUYECKUX MpenapaToB, UHCYJINHA,
® MIOBBILICHUE MPOAYKIIUK UHCYIUHA (aJIeHOMa MM KapIIMHOMa [-KJIETOK OCTPOB-
k0B JlaHrepranca — UHCYJIMHOMA);

® CHI)KCHHE MPOAYKLUUU THIEPIIMKEMUYECKMX TOPMOHOB (HEJOCTaTOY-
HOCTh 0-KJIETOK OCTpOBKOB JlaHrepranca, 0osie3Hb AIIUCOHA, apEeHOTCHUTAIb-
HBII CHHAPOM, TUIIONUTYUTAPU3M, TUIIOTHPEO3);

e oca0JeHre TIUKOTeHHON (QYHKIIUHU TIEYeHU TPU LUPPO3€e, TSHKEbIX remna-
TUTaX Pa3HOM STHOJIOTUHU, IEPBUYHOM paKe MEeYeHHU, TeMOXPOMATO3e, alIKOTOJIbHOM
MHTOKCUKAIIUH;

¢ pepmenronaruu (Oone3ns ['Mpke, ramakrozemMusi, HapyIICHHAs! TOJEPAHT-
HOCTb K (ppyKTO3€);

® ITUTENILHOE TOJI0/IaHuE;

® CUHJIpOM MasbaOcopOIuy;

® MHTEHCHBHAs (hr3HUECKas Harpy3Ka,

® JINXOPaJ04YHbIE COCTOSIHUSL.

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

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

Yepes 2 u mocne | >6.7 u <10,0 >78u<l11,1 >7,8m<11,1

K TJIFOKO3€ Harpy3ku TJIIOKO-

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

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

I'10x03a B Moue.

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

Onpeodenenue 2110K03bl 6 MOUYE UCNOIL3YEMCA 018 C1e0YIOULUX Uelell:

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

C MO4YO# III0K03a B HOPME HE BBIBOAMUTCS, MMOCKOJIbKY MOCIE (PUIBTPALUU B
MOYEYHBIX KIIyOOUKaX MOJIHOCTBIO peadCcopOHpyeTcss B MPOKCUMAJIbHBIX KAaHAIb-
nax. [Ipu runepriovkemun Boite 9—10 MMOJIB/1 (MTOYEUHBIN TOPOT JUISl TIFOKO3BI)
pa3BUBAETCS TIIIOKO3ypHsl. [ TIOKO3ypusl HE SBISETCA TUArHOCTHUYECKUM KPUTEPH-
€M CaxapHOro auabeTa, MOCKOJBKY JKCKPEIs TIIOKO3bI C MOYOM 3aBHUCUT HE
TOJIBKO OT YPOBHSI TJIUMKEMHH, OTPaXarollell HHCYJISApHYIO (YHKLIHIO, HO U OT
(GYHKIMOHUPOBAHUS TIOYEK — CITOCOOHOCTH MOYEYHBIX KaHAJbIEB peadcopOupo-
BaTh IJIIOKO3Yy, CKOPOCTH KIIyOOuKOoBOM (punbTpanuu. ['nmoko3ypust Ha GoHe HOP-
MOTJIMKEMUH MOXET Pa3BUBAThCA NPU HEKOTOPHIX 3a00JIEBAaHUSX IMOYEK H3-32
CHU)KEHUS TIOYEYHOTO MTOPOTra, a TAKXKEe BO BpeMsi HOpMaJibHOM O€pEeMEHHOCTH U33a
TOT0, 4TO (PU3UOJIOTMUYECKOE MOBBILIEHHE KITYOOUKOBOM (DUIbTpAllMN HEAIE€KBATHO
abCcopOLMOHHOM CIOCOOHOCTH KaHaibleB. OJHUM W3 KPUTEPHUEB KOMIICHCAIUH
caxapHoro aua0era 2-TO THUIA SBJSETCS arjiiOKO3ypus, IpU caxapHoM auadere 1-
ro THUMNa JAOIMyCKaeTcs moreps TIoko3bl ¢ Mouod 20-30 r/cyr. Ilpum aumabe-
TUYECKOM TJIOMEPYJIOCKIEPO3€ MOYEUHBI MOPOr JJiA TIIOKO3bl BO3pPAcTaeT, Mo-
ATOMY TJIFOKO3YpHsI HE pa3BUBAETCA JAXKE MPU BbIPAKECHHOW TUIIEPTIUKEMHUH.

Yeenuuenue sxckpeyuu 2n1oko3ut (2n0ko3ypus) céa3ano:

® C TUINEPIVIMKEMUEH MPU caxapHOM Auadere, TUNepTUPE03e, CTEPOUTHOM
nuabere, cunapome Kymmnra, gpeoxpomonurome, 3a00JI€BaHUAX 1HOIKETYJOUHOM
JKeEJe3bl U IPYTrUX COCTOSHUSAX;

® CO CHWKEHHEM IOYEYHOIr0 Topora JUisl TIIOKO3bl PU TyOyJIOUHTEPCTUIU-
AJIbHBIX TIOPAKEHUAX MOYEK JTF000H 3THOIOTUU, BPOKIAECHHBIX TyOyIONATHAX.

Ha ypoBeHb TJII0KO3bI B MOU€ OKa3bIBAET BIUSHUE (B CTOPOHY MOBBIILICHUS)
IIPUEM TIIFOKOKOPTHKOMIOB, HECTEPOMIHBIX NPOTHBOBOCIAIUTENIBHBIX Ipenapa-
TOB, HEKOTOPBIX JUYPETHUKOB.

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

I'iuKko3uIMpOBaAHHBIM reMOIJI00MH.

['muko3unrpoBaHHbIN (MM MIMKKMpOBaHHBIN) reMoryiooud (HbAlc) ob6pa3y-
eTcsl B pe3ynbTrare He)epMEHTATUBHOW peakIMi MEXTy TeMOTTIOONHOM A, coaep-
XKAIIUMCS B JIPUTPOIUTAX, W TIIFOKO30M CHIBOPOTKM KpOBHU. Jlnsi ompenencHus
ypoBHs HbA1 HeoOxoamma 1iepHast BEHO3HASI KPOBB, B3ATasl C aHTHKOATYJITHTOM.

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

CreneHp MHUKO3WIMPOBAHMS T€MOIJIOONHA (a, ClIeJOBATENbHO, €r0 KOHLIEH-
Tpalusi) 3aBUCUT OT KOHIIEHTPAIIUH TJIFOKO3bl B KPOBU U OT JJIUTEIbHOCTH KOHTAK-
Ta TJIFOKO3bl C TEMOTJIOOMHOM (CpOKa >KU3HU IPUTPOIUTA). IPUTPOIUTHI, IIUPKY-
JUPYIOIIME B KPOBU, UMEIOT pa3HbIA BO3pacT, MO3TOMY JUIsl YCPEIHEHHOW Xapak-
TEPUCTUKH YPOBHS CBS3aHHOW C HUMH TJIIOKO3bl OPUEHTUPYIOTCS Ha MOJIYHNEPHUOA
KU3HU 3pUTpolUTOB — 60 cyT. CylecTBYIOT TpU BapuaHTa INIMKO3WINPOBAHHOTO
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remornobuna: HbAla, HbAlb, HbAlc, HO Tonpko BapuanT HbA1c koimuecTBEHHO
npeo0iasaeT u JaetT 0oJiee TECHYI0 KOPPETSIUIO CO CTENEHBIO BEIPAXKEHHOCTH Cca-
XapHOro auabeTa.

HccnegoBanne KOHIEHTPAIMH TJIFOKO3bI B KPOBH HEIOCTATOUHO ISt (P hek-
TUBHOI'O MOHUTOPHUHTA JICUCHHs caxapHoro aunadera. OnpenenuB ypoBeHb IITIOKO-
3bl B KPOBU, MOKHO OIIEHUTH TEKYIIUN (CUIOMUHYTHBIN) YPOBEHB IITIOKO3bI, KOTO-
pBIii MOXKET 3aBUCETh OT: 1) mpuema (WJd HermpueMa) Muiiy; 2) ee coctana, 3) du-
3MYECKUX HATrPy30K W MX MHTEHCUBHOCTH, 4) 3MOIMOHAIHLHOTO COCTOSIHHSI TAIlH-
eHTa, 5) BpeMeHH CyTOK. [103TOMy mpu MCCIeIOBaHUU TOJBKO TEKYIIETO YPOBHS
TJTFOKO3BI B KPOBH BBICOKA BEPOSATHOCTH TOTO, UTO €€ 3HAUYCHUS HE OYAYyT OTpa’kaTh
JEHCTBUTEILHYIO CTETICHh KOMIICHCAIIUN CaXapHOTO auadeTa, a ’TO MOXKET MpHBe-
CTH JTHOO K MEePEeA03UPOBKE JICKAPCTBEHHBIX MPENapaToB, MO0 K HEOMPABIaHHOMY
yMEHbIIECHUIO J03upoBKHU. LlenHocts ompenenenuss HbAlc cocrout B TOM,
YTO OH XapaKTEPHU3yeT CPEIHUN YPOBEHB TITIOKO3bI B KPOBU HA MPOTSHKEHUU JJIH-
TEJIHLHOTO MPOMEXYTKA BPEMEHH, T.€. ICUCTBUTEIIbHYIO CTENICHb KOMIICHCAIIUH Ca-
XapHOTO JrabeTa Ha MPOTSHKEHUH MOCIeHNX 1—2 MecsIeB.

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

B3aumocBsA3b MeXKIy KOHIHEHTPAUHMAMM IVIIOKO3bI B KPOBH H YPOBHEM
HbAlc.

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

PesynbTaTh uccnenoBanus HbA1c¢ onenuBator ciemyromum odpazom: 4—6%
CBUJIETEIIHCTBYET O XOPOIIEH KOMIICHCAIINH CaxapHOro auadeTa B mociennue 1-2
Mmecsia, 6,2—7,5% — yJIoBIeTBOPUTEIBHBIN YPOBEHB, BhIIIE 7,5% — HEYTOBIETBO-
pUTENbHBIA ypoBeHb. [ omeHkr 3(h(HEKTUBHOCTH JICUEHUS I11€IeCO00pa3HO To-
BTOPUTH HCCIIEIOBaHKE uepe3 2—3 Mec.

Yposenr HbAlc He 3aBUCHT OT BpeMEHU CYTOK, (M3HYECKUX HArpy3o0K,
npremMa TUIH, Ha3HAYCHHBIX JIEKAPCTBEHHBIX CPEACTB, IMOIMOHATILHOTO COCTOS-
HUS TAIMEHTA.
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Jloxuble cHIKeHHBIe 3HaueHuss HbAlc nMeroT MecTo mpu ypeMuu, OCTpPhIX
U XPOHHYECKHX T€MOpparusix, a TAKKe IPHU COCTOSHUAX C YMEHBIICHHEM M-
TEIbHOCTH JKU3HU SPUTPOLIUTOB (HAIIPUMED, IPU T'EMOJIMTUYECKON aHEMUN ).

DpyKTO3aMHUH.

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

@pyKTO3aMHUH MPEACTABISIET COO0 MPOIYKT HEOOPATUMOIO TIIMKO3HIAPO-
BaHUs O0€JKOB I1a3Mbl KpoBU. CTeneHb IIIMKO3WIMPOBAHMS OCIKOB IIa3Mbl 3aBH-
CUT OT KOHILIEHTPAllMU TJIFOKO3bl B KPOBH M JUTUTENBHOCTH MEPUOIA MOdTypacnaia
oenkoB. KonmuecTBo (ppykTo3amMuHa B KPOBU CITYKUT XOPOIINM TMOKa3aTeaeM AJis
PETPOCIEKTUBHOIO KOHTPOJIS 32 COJAEPKAHUEM TJIFOKO3bl B KPOBU y MAIMEHTOB C
caxapHbIM JTMa0ETOM U MO3BOJSET OLIEHUBATH 3(PPEKTUBHOCTH MPOBOAUMOIO Jie-
YyeHUs 0e3 OTArOIIAoLIEro OOJIBHOIO €XEIHEBHOIO KOHTPOJIA 32 YPOBHEM TIJIMKe-
MUU B KPOBHU.

B ornuune ot HbAlc, ppykTo3amun oTpaxaer cpelHUN YpPOBEHb TIIFOKO3bI
B KpOBM 3a 2-3 Hed. J0 u3MepeHHus. DTo O0OyCIOBJIEHO MEPUOJIOM IOdypachaja
IJIMKO3UJIMPOBAHHBIX OENKOB, AJs albOyMHHA OH cocTaBisieT 20 qHe, Toraa Kak
JUIsL TeMOTJI00MHA OH OMpeZelieH JIMTENbHOCTRIO MoJlypacnana 3puTporuuTos (60
nHer). Ilpu oleHke pe3ynbTaToB MCCIENOBaHUA (PPYKTO3aMUHA KaK KpUTEpUs
KOMITEHCAIIMH CaXxapHOro Auadera, CUUTAIOT, YTO MPU COAEPKaHUU €r0 B KPOBH OT
280 1o 320 MKMOJIb/JT KOMIEHCAIUS YAOBIETBOPUTENbHAS, BbIlIe 320 MKMOJIb/T —
JEKOMITEHCALIUS.

AJlbOYMHH B MO4Ye (MHKPOAJIbOYMUHYPHS).

MukpoanbOyMUHYpHsST — 3TO DKCKpelrs albOyMHUHA C MOYOM, MPEBBIIIAI0-
njasi JOMyCTUMbIE HOPMaJIbHbIE 3HAYEHUS, HO HE JIOCTUTAIOIIAsl CTENEHH MPOTEH-
Hypuu. B Hopme skckpetupyetcst He 6osee 30 Mr anbOymMHuHa B CyTKH, YTO KBU-
BaJICHTHO KOHIIEHTpalMM ajbOymMuHa B Moue MeHee 20 MI/I mpH ee pa3oBOM
ananuse. [Ipu mosBIeHUHM TPOTEMHYPUM IKCKpElUs albOyMUHAa C MOYOW MPEBBI-
maet 300 mr/cyrt. Tlosromy nmama3zoH KojaeOaHHW KOHIEHTpAIMU albOyMHUHA B
MouYe npu MUKpoanbOymunypuu coctasisieT oT 30 mo 300 mr/cyt wiu ot 20 110
200 MKr/MUH.

HccnegoBanre Ha MUKPOATLOYMHHYPHUIO MCIONB3YIOT JJI CKPUHHMHIA TO-
paXeHUsI TOYEK U HEOOXOJMMOCTH JieueHus auadbetudyeckoi Hedponatuu. Cpoe-
BPEMEHHOE Hayajio JieYeHUs! HePpOnaTUU CYIIECTBEHHO CHHUXAET 3aTpaThl U
yJIy4IlIaeT MPOTHO3 B OTHOIIEHUM PAa3BUTHUS MOYEUHOM HeAocTaToyHOCTU. Ecnu B
CYTOYHOM MOY€ KOHIICHTpaIus aab0yMuHa Beimie 30 Mr v 3TH 3HAYCHUS TTOBTOPSI-
IOTCSl HECKOJIBKO pa3, HE0OXOAMMO MPOBOJUTH JICYEHHE, TaK KaK JaHHbIE U3MEHe-
HUS XapaKTEPHBI JJII HAYNHAIOMIEHCS TUa0eTHIECKON HePpOTaThu.
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Kuaaccnpukanust BUI0B a1b0yMUHYPHH.

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

B HacTtosee BpeMsi TECT Ha MUKPOAJIbOYMUHYPHUIO HEOOXOJMMO paccMart-
pHUBaTh KaK MOKa3aTeNlb OLEHKH (QYHKIUH TIa3MaTHUYECKUX MEMOpaH BBICOKOAU]-
(dbepeHUpPOBaHHBIX KIETOK. B HOpME OTpHIaTeNbHO 3apsyKEHHBIA adbOyMUH He
IPOXOJUT Yepe3 IIIOMEPYJIAPHBIA PUIBTP MOYEK, IPEXkKIE BCETO BCIEICTBUE HAIH-
Yusl BBICOKOI'O OTPULATENBHOIO 3apsjia Ha IOBEPXHOCTH SIHTEIUAIbHBIX
KJIETOK. DTOT 3apsifi 0OyCJIOBIEH CTPYKTYypor (PocOoIUNuUIoB KIECTOUHBIX MEM-
OpaH. CHMKEHHE KOJIMYECTBA JBOMHBIX CBSI3€H B allMJIbHBIX OCTaTKax (ocgoiu-
NUI0B YMEHBIIAET OTPULIATEIbHBIN 3apsij, U aJbOyMUH HAUMHAET (PUIBTPOBATHCS
B IIEPBUYHYIO MOYY B ITOBBIIICHHOM KOJWYECTBE. Bce 3TH M3MEHEHUSI BO3HUKAIOT
IPU Pa3BUTHH aTEPOCKIEPO3a, IOITOMY MUKPOAILOYMUHYpUsl HaOI0AaeTcs y na-
LUEHTOB C FTEHETUYECKUMHU (POpMaMU TUCIUIONPOTENHEMUH, Y nanueHToB ¢ UBC,
ACCEHIMANbHON runeprensuen, y 10% mpaktudeckn 340pOBBIX JIFOAEH IIPU CKPH-
HUHTOBBIX MCCIIEIOBAHUSAX U Yy MAIlMEHTOB C HAPYIIEHUEM TOJIEPAHTHOCTH K TJIIO-
ko3e. Tak Kak M3MeHeHue CTPYKTYphbl POoCOIUNUI0B MIa3MaTUYECKUX MeMOpaH
BBICOKOAM(P(EepEHIIMPOBAHHBIX KJIETOK Pa3BUBAETCA NP aT€POCKIEPO3€ U HEME-
JIEHHO CKa3bIBAaETCA Ha 3apsijie MeMOpaH, MUKPOAIbOYMUHYPHUSI TPEACTABISET CO-
OO0l TecT paHHETO ONpeesIeHUs 3a00JIeBaHUsI.
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TEMA:CUCTEMA T'EMOCTA3A.

OcHOBHBIE BONIPOCHI TEMBbI.

1) ®yHKIMKH CUCTEMbI TEMOCTa3a B OPraHU3Me

2) Buapl remocrasa

3) CocTaBusroIye JIEMEHThI IEPBHYHOIO TEMOCTa3a

4) Pojb TpOMOOILIMTOB B T€MOCTa3e

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

6) OcHOBHBIC KOMITOHEHTHI (PUOPUHOTUTHIECCKON CHCTEMBI

7) Metobl UCCIIE0BAaHUS COCYIMCTO-TPOMOOIIUTAPHOTO TEMOCTAa3a

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

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

10) Mertonbl onpenenenus GuOpuHOreHa

AKTYaJIbHOCTDH T€MBl.

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

Cucmema zemocmasa ¢xnrouaem ¢ ceos:

1.Cocynucto-TpoMOOIIUTAPHBIN reMocTa3 (IEPBUYHBIN ).

2.KoarynsiiinoHHbIN TeMocTa3 (BTOPUYHBIN).

3.DubpuHOIU3.

CocraBJsiioniue 3J1eMeHThl IEPBUYHOI0 IeMOCTa3a:

A. Cocyovt u mxanu:

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

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

b. Mopghonozuueckue 3nemenmaol Kposu:

® TPOMOOLIUTHI;

® DPUTPOIINTHI

® JICUKOIIUTHI.

Ponv mpomboyumos ¢ zcemocmase:

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

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

Ponv mpomoéoyumos 6 zemocmase:

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

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

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

KoaryassumoHHsli remocras.

Koarynauuonneii  remocras oOecrieuynBaercs POTEOIUTUYECKON
aKTUBaIlMel  IIa3MeHHBIX (AKTOPOB, B  peE3ylbTare U3  PaCTBOPUMOIO
Oenka (¢uOpuHOreHa oOpasyerca HepacTBopuMblii  ¢ubpun. KiroueBoi
peakiueil reMocTasa sBJIIeTCA reHepalus TPOMOMHA.

IInasmennvie haxmoput Koazynayuu:

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

Konnentpanuss  ¢ubpuHoreHa B KpoBH  cocTaBisieT 2-4  1/m.
YMeHblIeHne KOHIEHTpaluu MeHee 1 1/ yrposkaer NaueHTy KpOBOTEUEHHUEM.

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

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

@Daxkmop 1V (xanpuuil) — y4yacTBYeT BO BCEX JTamax IUIa3MEHHOTO
remMocTasa.

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

@Daxkmop VI / VII (npoKOHBEPTUH/KOHBEPTUH) — BUTaMUH K 3aBUCHMBIN
Oenok, cuHTesupytonuiics B mnedeHn. Oxono 1%  1mupkymupyer B
kpoBu B aktuBHoM (opme VIla. VIla Ha mOBEpXHOCTH TOBPEKIECHHOTO
PHAOTENUS 00pa3yeT KOMIUIEKC C TKaHEBbIM  (AKTOpoM, KOTOPBIA B
CBOIO ouepeab akTuBupyeT (X, Takum 00pa3zom obecneurBasi TeHepalui0 MUKPO-
KOJIMYECTB TPOMOMHA, YTO UTPAET KIIOUEBYIO POJIb B YCUJIEHUU Ipoliecca CBEPThI-
BaHUS KPOBH.

@Daxkmopw VIII, IX, XI — anturemouiibHbie (pakTopbl. AKTUBHUPOBAHHbIE
daktoper VIlla u [Xa Ha dhochonmumumHoi moBepxHOCTUMEMOpaH 00pa3yroT Te-
HA3HBIA KOMIUIEKC, KOTOPBIN 00pa3yeT TIaBHBIMKOMIIOHEHT MPOTPOMOWHA3BI —
daktop Xa.

@Daxkmop X (paktop Crroapta) — SABJISIETCA KIIOUEBBIM DH3UMOM
MPOTPOMOMHA3KI, KOTOpasi TpPaHC(HOPMUPYET MPOTPOMOUH B TPOMOUH.
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@akmop XII (baxktop Xaremana) — ¢akrop KoHTakTa. Jleduumr
ATOTO (haKTOpa OOBIYHO KIMHUYECKH HE TIPOSIBIAETCS.

@Dakmop XIII (pubpuncradbmmsupyomuii paxrop). O6pazyerI=/1 cBs3u B
HECTaOWIBbHOM TToTmMepe (puOpuHa, 9TO CTAOMIN3UPYETIOCIICTHUT.

OcCHOBHBbIEC KOMIIOHEHTbI (PUOPUHOIUTHIECCKOH CUCTEMBI.

1.IInazmunozen — 510 TpodepMEHT H3  KOTOPOTO  oOpasyercs
(GUOPUHOTUTUYECKUI PH3UM ILIA3MUH.

2. AKmueamopel naaA3MuHO2eHa — TPEBpPAUIAIOT TUIA3MHHOTCH B
TUTa3MUH:

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

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

3. Unzuobumopor akmugeamopoe naazmunozena (UAII):

e I1AIIl — obpasyercs B SHIOTEIUU COCYJIOB;

e 11AII2 — oOpa3yeTcs B MJIalEHTE.

4 Uneubumopsl naazmuHa:02-aHTUATIIA3MUH, O2-MakporjaoOyiauH u ol-
AHTUTPUTICHH.

5.Peyenmopvt  ypoKunHasnozo - axmueamopa - NAAIMUHO2EHA  —
oOecrieynBaeT MpoTekaHue GuOPUHOIN3A B TKAHSX.

6.Peyenmop niazmunozena.

7. Tpomoun-axmueupyemowtii unecuoumop guopunonuza (TAFI).

MeToabl HCCJIEIOBAHUS COCYAUCTO-TPOMOOIIUTAPHOTO
remMocrasa.

1. Onpeoenenue épemenu KpogonmeueHus.

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

Memoo /[vroke.

CrepuibHBIM CKapU(PUKATOPOM WM IUIOCKMM JIAHLETOM MPOKAJIBIBAIOT
HIOKHUM BaJMK MOYKM yxa (rmiyOumHa mnpokona 3,5-4 MM) M BKIIOYAIOT
cekynaomep. IlpeaBaputenbHO MOUYKY yxa corpeBaroT. BeicTynaromue Kan
au kpoBu Kaxabie 30 ¢ mpoMoKarT (GUIbTPOBaIbHON OymMaroi, He MPHUKAcasCh K
paHke. B MOMeHT, Korja HOBBIE KaIljll KPOBH HE 00pa3yroTCs, BHIKIIOYAIOT CEKYH-
JIOMEp M OMpPENENSIOT OOIIYIO JJIUTEIbHOCTh KPOBOTEUECHHUS, @ TAKKE OLEHUBAIOT
pa3Mephbl Kanenb.

B Hopme Bpemsi kpoBoTeueHuss no JIptoky He mnpeBbimiaet 4 mun. Ero
YBEIMYCHHE HAONIOAACTCS TMPU  BBIPAKEHHBIX TPOMOOIMTOICHUAX  WIIW/U
TSDKEIBIX HapylmeHusix ux (yHkuuu (TpombouurtonaTtusx). Creayer MOMHHUTH
Takxke, 4To y 60% OO0JIbHBIX C 3TOM MATOJIOTHEH TECT OKa3bIBACTCS OTPUIIATENb-
HBIM.
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Memoo Aiieu.

Heckomnbko 0osiee UyBCTBUTENBHBIM SIBJISIETCS TECT AWBHU, KOTJa OLICHUBAIOT
BpEMsI KPOBOTEUEHHS U3 HAIPE30B HA KOXKE JIAJIOHHOW MOBEPXHOCTH BEPXHEU Tpe-
TH TPEIIeubs Ha (DOHE UCKYCCTBEHHOTO MOBBIIIEHUS! BEHO3HOTO JIaBJICHUS C MO-
MOUIBIO MaHKEThI TUISt OTIPEICIICHUS Al B KOTOpPOW
noaaepxkuBaroT nasieHue 40 mm pr. cr. [lo xomy mnpenredbs NpUKIAAbI
BAalOT COOTBETCTBYIOIIMWA IMA0JIOH W CKaJblleJieM JenaroT JBa Haape3a JUid
HOM 9 MM U riyOuHo# 1 MM. 3acekaror BpeMs. He kacasicb HaJipe30B, OCTOPOKHO
IPOMakuBalOT  KpoBb  GuibTpoBanbHON  Oymaroit  kaxnaeie 30  cao
OCTaHOBKHM KPOBOTEUEHHS B 00CMX paHKax. PacCUMTHIBAIOT cpeaHee BpeMs II0
JIBYM Hajpe3aM. B HopMe Bpems KpoBOTeUYeHNs 0 AVBHU HE MPEBBIIIAET 7/ MUHYT.

2. Iloocuem xonuuecmea mpomooyumos.

B HacTosimiee BpeMsi UCMOJB3YETCSl TPU METOJIa MojAcYeTa TPOMOOIIMTOB B
KpPOBH:

» B xamepe ['opsesa;

e B Ma3KaX KpOBH;

e ABTOMATHUYECKUI METO/I.

Iloocuem ¢ xamepe Iopsaesa. SIBndeTCs CaMbIM TOYHBIM, HO JOCTATOYHO
TpynoemkuM. [logcuer TpoMOOLIIUTOB B 1 J1 MPOBOAUTCS MO CTaHIAPTHOM METOIU-
K€ C YYETOM pa3BeACHUS KPOBU U 00beMa OOJIBIIOTO KBajpara CYeTHOU ceTku [ o-
psieBa ¢ MpUMEHEHHEM (Da30BO-KOHTPACTHOTO MHUKPOCKOMA JJIsl JIYUIIEro KOHTpa-
CTUPOBAHMS TPOMOOLIUTOB.

Uccnenyemyro kpoBp pasBomsat B 200 pa3 pacTBOpOM aMMOHMS OK
cajata WIA pPacTBOPOM, COJEpKalllUM HaTpus XJOpUI, (QypauwuiuH W
JUCTWTMPOBAHHYIO  BOAYy.  Pa3BelleHHYI0  KpOBb  MEPEMEIIMBAIOT U
OCTaBIAKOT Ha 30 MHUHYT I TIeMOJM3a DJPUTPOLUTOB. 3aTEM 3alOJHSAIOT
kamepy lopsieBa W TMOJCUYUTHIBAIOT TPOMOOUUTHI B 25 OONBIIMX KBajpa
Tax.

Iloocuem 6 mazkax Kposu. MeTo OCHOBaH Ha MOJICUYETE YKCIIa TPOMOOIIH-
ToB Ha 1000 >pUTPOLUTOB ¢ MOCIENYIOMNM fepecueToM Haln kpoBu. KpoBb cMe-
IIMBAIOT C pacTBOpoM MmarHesuu cyibdara wimIATA. Ma3ku rotosT Ha npe-
METHBIX CTEKJax M OKpamMBarT ux noPomanoBckomy-I'mmize. B kaxaom mose
3peHHs MUKPOCKOIMA MOJCYUTHIBAIOT YUCJIO IPUTPOIMTOB U TPOMOOIIUTOB, Mepe-
JBUTAsi Ma30K JI0 TeXMop, noka He OyayT mpocuutansl 1000 sputpounToB. 3Has
YUCJIO APUTPOLMTOB B 1 JI KPOBH, PACCUUTHIBAIOT KOJIMYECTBO TPOMOOIIUTOB B
TOMOOBEME.

Aemomamuueckuit  memoo. JlaHHBIE METOJ €  HCIIOJB30BaHUEM
COBPEMEHHBIX aHAJIM3aTOPOB 3HAYMTENIBHO O0JIETYAET M YCKOPSAET HCCIIeJOBAHUE,
B CBSI3M C U€M HAXOJUT BCe OOJIbIIIee PACIPOCTPAHCHUE BKIMHUYECKON MTPAKTHKE.

3. Ouenka azpecauyuu mpomooyumoas.

OnpeneneHue  arperaliMoOHHOM  CIIOCOOHOCTH ~ TPOMOOIIUTOB  MOYKHO
BBITIOJTHUTH C TIOMOIIBIO CIETYIONUX METOOB:

Kauecmeennvie memoowt (0011ee OpUEeHTUPOBOYHOE NIPECTaBICHHUE 00 ar-
pEralroHHON aKTHBHOCTH) OCHOBAaHHBI HAa BU3yaJIbHOM OIpPEAEIEHUH TPOMOOIIH-
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TapHBIX arperaTtoB, 00OPa3ymIIUXCS MPH CMEIIUBAHUHA TPOMOOIIUTAPHOM TLIa3MBbl C
Pa3IMYHBIMHU, YAl €CTECTBEHHBIMU,CTUMYJIATOPAMHU arperanuu:

®6 npodupKe — MAKpPOCKOITMYECKUM CIIOCO0;

®HA NPeOMEemHOM CHeKle — MUKPOCKOITMYECKUI CIIoco0.

B  kauectBe  CTUMYJSITOPOB  arperaiMd  HUCIOJB3YKOT  PacTBOPBI
A1®, TpomOuHa, agpeHaNMHA, KOJUIareHa, pUCTOMUIIMHA. Peructpupytor Bpems

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

arperanyy ¢ MOMOIIBI0 arperoMeTpoB (Hambosiee MoJIHAsT OIIEHKA arperarioHHON
CHIOCOOHOCTH TPOMOOLIMTOB). MeTOJ 3aKioyaeTcsi B rpauecKkoil perucTpaniu
W3MEHEHHS ONTHYECKOW TUIOTHOCTH TPOMOOIIUTAPHOW TUIa3MbI MPHU MEpEMEITUBA-
HUU €€ CO CTUMYJISTOPAMHU arperaryu.

OO0pa3zoBaHue TPOMOOIUTAPHBIX arperaToB BeIET K YBEIMUYCHUIO CBETOIPO-
MyCKarouen CrnocoOHOCTH TPOMOOIIUTAPHOM TIJIa3MBI.

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

1. Bpemenu Havasua arperaiuuu nocjie n00aBIICHUS
COOTBETCTBYIOILIETO CTUMYJISITOPA.

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

3. OO111ei MI01a U arperaTorpamMmai.

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

® IpU WCIOJB30BAaHMM B  KaueCTBE CTUMYJISITOPOB  arperaiuu
TPOMOOITUTOB KOJUIareHa, TpoMOUHa, pUCTOMHUIIHA PETUCTPUPYIOT
OJIHy OOJIBIIIYIO BOJIHY arperaivy;

e mpu J00aBICHHMM K TpoMOOIUTApHOH IUIa3Me Maiblx 103 AJIDd —
JIBYXBOJHOBYIO arperaTrorpaMmmy.

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

MeToabl HCCIeI0BAHUS KOATJISIIUOHHOTO TeMOCTA3a.

B ocHoBe OosbiinHCTBA 1a00PaTOPHBIX TECTOB OIEHKU TJIA3MEHHOTO 3BEHA
reMocTasa JIEKUT K1OMUHZ06bLIL MEMOO.

[IpyHIMI BCEX KIOTHUHTOBBIX TECTOB OCHOBAaH Ha  OMNPEICICHUU
BpeMeHM o0Opa3oBaHus (GprOpuHOBOro cryctka (Clot — crycrok) mocie pobaBieHus
B HCCJICAYEMYIO TJIa3My MOHOB KaJIbLIUsI M aKTUBATOpa TOTOATara KoaryJsiuOHHO-
ro reMocTas3a KOTOPhIi HaC HHTEPECYET.

MeToabl OLIEHKH KOATYJISIIMOHHOT0 remoctazaAUTB (akTruBupoBanHoe
YacTUYHOE TPOMOOIIIACTUHOBOE BpeMsi).
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AUYTB wucnone3yercsi Kak CKPUHUHIOBBIM TECT I OLICHKM BHYTPEHHETO
IyTH aKTHBaLUU KOaryJIsiHHOHHOTO reMocTasa, CKPHUHHHTOBOM
JUArHOCTUKHU BOJYaHOYHOI'O aHTHUKOATyJIsHTa U MOHUTOPHHIA 32 aHTUKOATyJISHT-
HBIM JICHCTBUEM I'ellapuHa.

MeTo 0OCHOBaH Ha U3MEPEHUHN BPEMEHU CBEPTHIBAHUS O€CTPOMOOLIUTAPHOM
IIa3MBbl pu n00aBIECHUH B HEee ONTHUMAJIBHOT'O KOJIM4YECTBa
KaJblUsl XJIOpUJA WIM KaoJIMHA, 4YTO OOECIeYMBACT CTaHAapTU3ALUIO
KOHTaKTHOW aKkTUBU3alUuMu (akTopoB cBepThiBaHus. Pearent mns AUYTB
COJICP>KUT KOHTAKTHBIN aKTUBATOp (CycmeH3usi kaonuHa) u gochomunuast (keda-
JIVH). KoHTakT  muia3mel C  YacTHIlAMH  KaoJMHAa  CTUMYJHPYET
npoaykuuio aktuBHOro ¢akropa XII (XlIla), mpemocraBisis MOBEpXHOCTH IS
(YHKIIMOHUPOBAHUS BHICOKOMOJIEKYISIPHOIO KHHUHOT€HA, KAJUTUKPEHA U (paKkTopa
XIla. @ochomunuapl HEOOXOAUMBI i 00pa30BaHUSI KOMILUIEKCOB C aKTHBHBIM
dakropom X (Xa) u IpoTpOMOUHOM.

[Tocne onpenenéHHOro BpEMEHH MHKYOallMi B PEAKIIMOHHYIO CMeCh J00aB-
JSETCS XJOPUA Kajnplus. TeM caMbIM HMHTHPYETCS 3aIlyCK CBEPTBIBAHMS 110 BHYT-
pEHHEMY IYTH U BBISBISETCS BO3MOXHBIA AePUUUT (HAKTOPOB, YUACTBYIOLIUX B
HEM, TM00 HAJIMYUEe UHTUOUTOPOB CBEPTHIBAHUSI.

Ykopouenue AYTB vHorna omnpeaensercst y 00JbHbIX CTpoMOoinei. 1o
MOJKET OBITh CBSI3aHO C PE3UCTEHTHOCTHIO (hakTopaV K akTUBHOMY npoTenny C,

MOBBIIIEHHBIM ypoBHEM (akropa VIII wiIMakTUBUPOBaHHBIX (PAKTOPOB
cBepThiBaHus. OgHako yanie BceroykopoueHne AUTB oObsicHseTcs HapylIeHU -
MU pabOThl C KPOBbIO HAIPEAHATUTUYECKOM FTalle.

Yonunenue AYTB npoucxooum npu:

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

®JICYCHUU TE€apUHOM, TUPYAUHOM WM alpOTUHUHOM (MHTUOUTOP KOHTAKT-
HOU (ha3bl KOATYJISLINN);

eIpuCyTCTBUM B KpoBH [1JID, BOJTUaHOYHOrO aHTUKOATYJISIHTA;

eHapyIlIeHUU (QYHKIUH TTEYECHH;

e xoaryionaruu norpednenus (ABC-cunapom);

® TsDKEI0M TuchUOpUHOTCHEMUN WM apUOPUHOTEHEMUH.

IIporpomOuHoBoe Bpems (IITB).

[IporpoMOWHOBOE BpeMsT — MIUPOKO HCIOIB3YEMbI CKPUHUHTOBBIM
TECT Uil OLUEHKH BHEIIHErO0 NYyTH AaKTUBAUMM KOATYJISLMOHHOIO Te€MOCTas3a.
[ITB 00bYHO WCHONB3YETCS I ompeneracHus: akTuBHOcTH ¢daktopa VII u
KOHTPOJIS 32 JICUEHUEM HENPSIMBIMU AaHTUKOATyJISTHTAMMU.

[ITB mpencraBnser cobol KOAryJIsSIIIMOHHBINA TECT, B KOTOPOM OMNPEACIISIOT
BpeMsl  CBEPThIBAHMSI IUIa3Mbl TAllMEHTa Tocie  J100aBieHUsT K  HeH
CMECH TKaHEBOTO TpPOMOOIIJIACTUHA M MOHOB KaJbllUs, YTO NPUBOJUT K 3a
IIyCKY CBEPTHIBAHUS 10 BHEIIHEMY ITYTH.
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IITB yonunsemcs npu: nedpurure daxropos VII, X, V, nporpomOuna u
(UOpHHOTEeHa, B TOM YHCJIC MPH TSHKEIBIX 3a00JICBaHUSIX TICUCHH, HATMYUK ayTO-
AHTUTEJ IPOTHUB (DAKTOPOB CBEPTHIBAHUS.

Cywecmeyem HecKkobKo cnocobom svipasicerusi IITB:

elIpompomounosviit unoexc (IITH) = I1BcrangaptHoi miasmel/ [1Bnanu-
eara (0,8-1,2). VBennueHue CBUACTEIBCTBYET O THIICPKOATYJISALNW, a
YMEHBIIICHUE O TUIIOKOATYJISIIUU.

elIpompomounosoe omnowenue (II0 wnu PR) = IIBnauuenra
/TIBcrangaptHoit mia3mel (0,94-1,1).

eMeotwcoynapoonoe  nopmanuzoeannoe  omuowenue (MHO  unu
INR), koTOpO€e paccuuThIBaeTCs CICIYIOIIMM 00pa3oM:

MHO = no""

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

TpomounoBoe Bpemsi (TB).

Meron  3akiroyaeTcss B ONPEIEICHUM  BPEMEHM  CBEPTHIBAHUSA
11a3Mbl Ipu J00aBIIEHUH B HEE pacTBOpa CTAHJAPTHOTO TPOMOMHA, KOTOPBIHOO-
Ja7aeT COoCOOHOCTHIO MHAYLUPOBATh IMpeBpaileHnepuopuHorena B Gpubpun 6e3
y4acTusl Ipyrux GakTopoB CBEPTHIBAHUAKPOBH.

Omnpenenenue TPOMOHWHOBOTO BpEMEHU MO3BOJISET OTIICHUTH
KOHEUHBIN 3Tal KOaryJsaiMOHHOTo reMocTasa (pubdpuHooOpazoBanue). TB 3aBucur
OT  KOHIeHTpanuu  (uOpHUHOTeHAa, €ro  CBOWCTB M  HAIMYASI B

KpOBU UHTUOUTOPOB TpoMOuHa (renaput, aHtutpoMOun III).Onpenenenne TB uc-
MOJIB3YIOT B IIEJISIX BBISBIICHUS NTUC(HUOPUHOTEHEMHM U OIEHKU aHTUKOATYJISHT-
HOW aKTUBHOCTH KPOBH.

[IpononrupoBannoe TB HaOmomaeTcs mnpu 3HAYUTEITHHOM CHIDKCHHH
ypoBHs  (ubpuHorena kpoBu (menHee 0,5 /1), HAIMUUA TPOTYKTOB
Jerpaaanuu ¢bubpuHa, B TOM qucie npu JABC-cunapome,
TPOMOOMTHYECKOW Tepamuyd WM TMPUCYTCTBUM B KPOBH  aHOMAJbHBIX
dbopm (pubpuHOreHa (mpu BpOXKIAECHHON MATOJIOTMH U BCJIEICTBUE3a00JI€BAHN T1e-
YEeHU).

[IpucyTcTBHE aAHTUKOATyJSHTOB TMPSMOTO JICUCTBHS, B YacCTHOCTH
rerapyuHa, TaKKEe BBI3BIBACT yIJIMHEHUE TPOMOWHOBOTO BpeMEHH(KOMILIECKC Tera-
PUH-aHTUTPOMOUH HEWUTpaNHU3yeT N00aBICHHBIMTPOMOMH). AHTHUKOATyJISHTHI He-
PSIMOTO JICUCTBUS HE BIUSIOT HAPE3yJIbTaThl TeCTa. Y NIMHEHHE TPOMOMHOBOTO
BPEMEHHU, TTIOMUMO ITOTO,MOXKET OBITh CBS3aHO C MPHCYTCTBUEM ayTOAHTUTEN K
TpOMOVHY WIMHAJIMYKEM B IUIA3ME MaparnpoOTEHHOB, KOTOPBIE MPEMATCTBYIOTIIO-
JUMEpHU3alluid MOHOMEPOB (prbpuHa.

Yonunenue mpomounosozo epemeru Hab100aemcs npu.

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

e nuchubprHOTreHEMUH (HACJIEICTBEHHBIE, TPUOOPETEHHBIC);
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® TIOBBIICHHOM COJICPKAaHUU B KPOBH TMPOMYKTOB Jerpananuu (pudpuHa
(ABC-cunapom; GbuOpUHOIUTHIECKAS TEPAITHS);

®TIPHICYTCTBHH B KPOBH aHTHUKOATYJISTHTOB MPSIMOTO ACHCTBUsA(TeapuHa, TH-
pyIvHA, CHHTETUYECKIX aHTUTPOMOUHOB);

® MapanpoTEeHHEMHH.

Yxopouenue mpombunogozo epemenu modicem npousoumu npu.
®IIOBBIILIEHHOM pHcke TpoMOooOpazoBanus (I-s1 cranus IBC-cunapoma);
® 3HAUUTEIbHOM MOBBILIEHUH KOHLIEHTpauuu (UOPUHOTreHa B KPOBH.

DOuOPUHOTEH.

OubOpuHOreH MpencTaBisieT co00il OeloK, CUHTE3UPYIOMUNCS BICUYECHU U
ABJIAIONIMIICS TpeAleCTBEHHUKOM (ulOpuHa. OnpeaesieHueKOHLeHTpauuu Quo-
pPUHOTrEHA B IJIa3M€ KPOBHU ABJISIETCS] OJJUH U3PYTHHHBIX TECTOB KOATyJIOIPAMMBI.

MeToasbl onpeaesieHus.

Omnpenenenune nmo Kinayccy.

Omnpenenenue ¢ubpunorena no Kmayccy cumrtaercs HanboseeaqekBaTHBIM
TECTOM, BBIIIOJIHAETCSA Ha KoaryjgomeTrpax. OHO OCHOBAHO Ha OIPENEIICHUN BpeMe-
HU 00pa3oBaHMs CTYCTKa MpU T0OABICHUMBBICOKOW KOHIIEHTpAIMM TPOMOMHA K
paszbasnennoit B 10-20 pasminasme. Ilpu sTom norapudm BpemeHH oOpa3oBaHUS
CTYCTKa MPSIMOMIPOINOpIIMOHaJeH Jorapudmy KoHreHTpauuu ¢pudpunoreHa. Eciau-
BpEMs CBEPTHIBAHMS OUYE€Hb KOPOTKOE (<5 C), TO TECT IPOBOJUTCS CHUCIIOIb30BaHU-
€M pa3BeIeHHOM IJ1a3Mbl. ['enapruH He OKa3bIBAC€TBIIMAHMS HA PE3YJIbTATHI ONpeie-
JICHUSL.

I'paBumeTrpuyeckuii METOA.

[IpyHIMI TaHHOTO METOJa 3aKII0YaeTCsl B BBHICYIIMBAHUM U B3BEIIMBAHUU
CT'yCTKa, KOTOpBIM 00pa3yeTcsi mpu jaoOaBieHuH K 1uiazme 0,2 MIICTaHAQpTHOTO
pacTBopa TpoMOMHA.

TypOouaumerpuyeckuii METON.

[Ipu stom ompeneneHue (GUOPUHOreHa OCYUIECTBIAETCS MOU3MEHEHHUIO
MYTHOCTH IJIa3Mbl C UCIIOJIb30BaHUEM OaTpoKcoMOMHA.MeTo1 MIMPOKO HCTONb3Y-
€TCsl IPU aBTOMATUYECKUX BapUaHTaXoMpeeieHns] puOprUHOreHa.

NMMyHOXMMHUYeCKHE METO/bI.

MeTonpl U3 TaHHOUW TPYIIIBI OCHOBAaHBI HA TYPOUIUMETPUISCKOMUIHN Hede-
JIOMETPUYECKOM CIOCO0€ pPEerucTpali, UCHOJIb30BAHUUIIOIUKIOHAIBHBIX AHTH-
TeJd U aJanTUPOBaHbl K MMMyHOXMMHUYECKMMaHaiu3aropam. Kak mpasuio, amns
KKJIOT0 UMMYHOXMMUYECKOTO aHalM3aTopa NpUMEHseTcsl cnenuduyeckuil Tect-
Habop HaduOpuHoreH. HegoctaTkoM JaHHBIX METOIOB SIBJISETCS TO, UTO OHU HeE-
nudpepeHIupyOT HaTUBHBIM (PMOPUHOTEH U MPOAYKTHI eroferpaganui. IT0 0co-
OCHHO Ba)XHO MPU BEACHUH OOJBHBIX, KOTOPBIMIIPOBOAMUTCS TPOMOOJIUTHYECKAS
Tepanusi, mpu oOmupHBIX TpoMmOo3ax nJ/IBC-cunapomMe, Koraa MpoOUCXOIUT 3HAYH-
TenpHOE yBenuuyenune Brutazme [11D.

Knunuueckoe 3nauenue:
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®ubpuHoreH - octpodaszubiii 6enok. Ero KoHIEHTpalusyBeIMunBaeTCs PU
TSDKEJIBIX OaKTepUabHBIX MHGEKIHSIX, TpaBMax UTpoMOo3ax. K 3HauuTenbHOMY
pocTy ypoBHs (GHUOPUHOTEHA MPUBOIAT3a00JICBaHUS TTOYEK (MMHUEIOHEPPUT, TIIOMe-
pyJIoHE(DPUT, TEMOTUTUKOYPEMUYECKUIA CUHIPOM), KOJIAr€HO3bI (PEBMATOM THBIM
apTPUT,y3€JIKOBBIM TEpUAPTEPUUT), HOYHAS MAPOKCHU3MAIbHAATEMOTIOOUHYPUS,
HOBOOOpa3oBaHus (pak Jerkux). [lpu aTepockiiepo3eHadoAaeTcsi yCTOMYUBOE
yBenuueHue GuOpUHOreHa, TPYJHOKOPPUTHUPYEMOE JIEKapCTBEHHBIMU Ipenapara-
Mu. Puck pa3BuTHsACEpIEYHO-COCYAMCTHIX 3a00JIEBaHUN TMPU STOM MOBBIIIACT-
CSIMPONOPIIMOHATIFHO POCTY €ro ypoBHs. [loBbilieHue KOHIEHTpAuupuOpUHOTe-
Ha B IJJa3M€ KPOBH OOJBHBIX CEPACUHO-COCYIMCTHIMU3A00IEBAHUAMU TIpEIIIe-
CTBYET Pa3BUTHUIO MH(ApKTa MHOKapAa UMHCYIbTa. Koppensauus Mexny ypoBHEM
JTaHHOTO OeJKa U Pa3BUTHUEM 3THUX OCJIOKHEHUH OCOOEHHO YETKO MPOCISKUBACTCS
y TauMEeHTOBMOJIOAOro Bo3pacta. OmnpeneneHue ypoBHsS (UOpHHOrEHa SIBIISACT-
CSIOTHUM M3 HanOoJiee YyBCTBUTEJBHBIX TECTOB ISl BBISBIECHUSOECCHUMIITOMHBIX
CTaiuil MOpaKeHUs NepUPEPUIECKUX COCYIOB.

JucpuOpuHoreHeMusi MpeAcTaBisieT cOO0M OTHOCHUTENBHO YacTO BCTpeya-
IOLIEECs] COCTOSIHUE, IPUYEM OHO MOXKET ONPECISIThCIHECKOIbKUMU MYTallUsIMHU,
OJIHU U3 KOTOPBIX HE COMPOBOXKAAIOTCS, aApYTHe CONPSKEHBI C KPOBOTECUEHUSIMHU.

CHmxeHue KOHIEHTpauuu (uOpUHOTeHAa B IUla3Me  HaOJogaeTcs
npu:

® BPOXXJICHHOM JCUIINUTE;

® [1EYEHOYHO-KJIETOUYHOM HEJOCTaTOUYHOCTH;

e JIBC-cunapowme;

® OCTPbIX (MOPUHOUTUIECKUX COCTOSTHUSAX;

®TIOPAXKEHUAX KOCTHOTO Mo3ra (JIEHKO3, OIyX0JIeBble METACTAa3bl).

Peghepenmmnvie 3nauenusn:

2-4 1/m.

OmnpenesieHue BHICOKOMOJIEKYJISPHBIX TPOU3BOAHBIX (GUOPUHOTEHA.

Haunlosiee BaKHBIMU B MPAKTUYECKOM OTHOIIEHUHM BBICOKOMOJICKYIISIPHBIMHU
MPOU3BOAHBIMU (PHOPUHOTEHA SBJISIFOTCS:

1)  Pacmeopumsle puopun-monomepusie komnaexcot (POMK).

Onu mpeactaBisieT co00il BEICOKOMOJIEKYIISIPHBIE PACTBOPUMbBIE KOMILICK-
ceipuOprUH-MOHOMEpa ¢ (UOPHUHOTEHOM U C MPOAYKTaMH paclieruieHus GuOpuHO-
rena/¢pubpuna. B Hopme POMK He oOHapyxuBarorcs. VX mosiBIeHHUEB IUIazMe
CBUJICTEIILCTBYET O HAPYIICHUHU MPOIIECCa HOPMAJIBHOU MouMepu3auu GuopuH-
MOHOMEPOB.

2)  Ilpooyxkmut Oezpaoauyuu puopunozena (IIJJ®). BemectBa, B HE
OOJIBIIIMX KOJIMYECTBAX OOpa3yloIllrecs U B HOPME B pe3yjIbTaTe pacuieyieHUs
¢bubpuHa.

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

Jns BeisaBieHnss POMK B KIMHUKE Yalle UCIOJIB3YKOTCS TaK HAa3bIBAEMBIE
napaxoaeynsayuonusvie mecmol. OHH OCHOBaHBI Ha (DeHOMEHE HehEepPMEHTATUBHOTO
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ceeptbiBanusi POMK mpu noGaBnenun k miaa3me, B KOTopoil conepxkarca POMK,
50% pacTtBopa 3Tanona uinu 1% pactBopanporaMuHa cylbdara.

Ilpoda ¢ 50% pacmeopom >manona sBusiercsi 0ojee YyBCTBUTEIHHOM.
Bnpobupky nabupatot 0,15 mu 50% stanona u 0,5 M razmel. E€ BeTpsaxuBaroT u
MOMEINIAIOT B IITaTUB MpU KOMHATHOUM Temmeparype. [Ipoba paciieHuBaercs Kak
MOJIOKUTENbHAs, eciiu yepe3 1—10 MuHB npobupke 0Opazyercs refb.

Ilpoba ¢ npomamuna cynavpamom NO3BOJISET BHIABUTH HE TOIBKOIMOJIUME-
puzaiuto (uOpUH-MOHOMEPOB, BhICBOOOKatouxcst u3 POMK HO 1 0OHapyKUTh
OCaXJCHHE PpaHHUX NPOAYKTOB pacuierieHus: (uoOpunorena/gubdpuna. Ilepen
HayajJoM MCCJEAOBaHUS MPEIBAPUTEIBHOTOTOBAT 5 pa3BeaeHuil 1% pactBopa
nporamuHa cyiabdara (B 5, 10, 20,40 u 80 pa3). B kaxmoe U3 mMpUTOTOBICHHBIX
pa3BeneHuii 106aBmsi0T0,2 Mi miasmel. [Ipobupku ocraBnsior Ha 30 MUH Tpu
KOMHATHOHM Temmneparype. OneHka pe3yJbTaToB MIPOBOJUTCS TaK ke, Kak U B IIPO-
0e cataHosioM. B HopMe oTpuLIaTenbHBIN pe3yabTaT 0OHApYKUBAIOT BO BCEXpas-
BEJICHUSX MpoTaMuHa cyib(ara. Eciu XoTs Ob1 B 0AHOM U3 pa3Be/ieHUil oOpa3yeT-
Csl TeJlb, PE3yJIbTAT OIICHUBAETCS KaK MOJIOKUTEIbHBIM.

[TonoxuTtenpHas mpoba ¢ ATAHOJIOM, a TaKKe TMOJIOKUTEIbHBIA PE3ysbTaT
MPOTaMUHCYIb(GATHON TPOOBI B MEPBBIX JBYX Pa3BEICHUSIXCBHUIECTEIBCTBYET O
Hanuuuu B 1iazMe POMK. OOpasoBaHue reniss BOBCEX pa3BEIEHUSAX MPOTaMUHA
cynb(dara 00JbIIe XapaKTepHO JUIsl TIOBBIIICHUS YPOBHS PAaHHUX MPOJYKTOB pac-
nieruieHust puopruHoreHa/pudpuHa.

[lonoxutensHble pe3yiabTaThl 00eux npod Berpewatrorcss mpu  BC-
CUHAPOME, a TaKK€ MACCHBHBIX TPOM0OO3ax U TPOMOO3IMOOIMSIX, COMPOBOKAAIO-
IIUXCS AKTUBALMEN CUCTEMbI (PUOPUHOIH3A.

Onpenesnenue npoaykToB Aerpagauuu pudpuna (IL1D)
D-numepbi.

D-numepsl — 310 crienuduyeckue TPOAYKTHI Jerpananuu ¢udpuHa, odpa-
3YIOLIKECS B MPOLIECCE JIM3UCA CIYCTKA KPOBHU I1OJ] BIMSHUEM IUIa3MUHA U HEKOTO-
pbix Hecnerupuyeckux GudpunonuTukoB.Kontentparus D-aumMepoB B CHIBOPOT-
K€ MPOMOPIMOHANIbHA AKTUBHOCTU (UOPUHONIU3A U KOJUYECTBY JIM3UPYEMOTO
¢bubpuHa. ITOT TECT MO3BOJACTCYAUTh 00 MHTEHCHUBHOCTH IPOIIECCOB 00pa3oBa-
HUS U pa3pylieHUusspruOPUHOBBIX CTYCTKOB.

Onpenenenve D-mumepoB MOXKET NMPOBOJUTHCS MUMMYHO(DEPMEHTHBIM Me-
TOJIOM C HMCIIOJIb30BAHUEM MOHOKJIOHAJIBHBIX aHTUTEN, UMMYHOAU(PY3UU, METO-
JIOM TYpOUIUMETPHUH, a TAKKE JIATEKC-arTIIOTUHALIUU.

llosvluenue yposus D-Oumepoé B KpoOBU HAOMIONAETCS IMPU BEHO3HBIX
TpomM0O03ax, aTepoTpomMO03e, TPOMO0IMO0IMH JierouHoi aptepun, JIBC-cunapome,

IPY MAaCCUBHBIX ONIEPATUBHBIX BMEIIATEIbCTBAX.

Ha conepxanue D-numepoB BIMSIOT Takue (akToOphl, Kak pazMepTpomoda,
BpeMs OT Hadajla KJIMHUYECKUX TMPOSBICHUN 10 HA3HAYCHUSAHTUKOATYJISHTHOMN
Tepanuu, IJIUTEIHHOCTh MPUEeMa aHTUKOATYJISTHTOB.
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TEMA:OEMEH BEIIECTB U DOHEPI'MH. OBIIUE IIYTU KATABOJIN3MA.
['VINKOJIAS.

OcHOBHBIE BONIPOCHI TEMBI.

1)  B3auMocBs3b 0OOMEHA BEIIECTB U SHCPTUH

2)  TlonsTHEe O TKAHCBOM JIBIXaHUH

3)  TlonsTHE 0 MUTOXOHAPHAIILHOMW IICITH TIEPEHOCA JJICKTPOHOB

4) CornpsikeHre TKaHEBOTO JbIXaHus U cuHTe3a ATO

5) JIpIxaTenbHbIN KOHTPOJIb

6) PazoOmenue apixanus u cuate3a ATD

7)  TepmoperymnsTopHas PyHKIUS JBIXaHUS

8)  MHrubuTOopsI ABIXaHUS

9)  Kartaboiu3Mm TioKo3bl (aHa3pOoOHOE M a’pOOHOE OKHCIICHHUE TITFOKO-
3b1). bruonornueckoe 3Ha4€HHUE TITHKOJIN3a

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

AKTYaJIbHOCTH TeMBl.

buosnepretuka — pasznaen OMOXMMUU, U3YyUYaAIOMIUA OMOXUMUYECKHE MeXa-
HU3MBI, MPUBOJAIINE K TE€HEpAlMUd Pa3audHbIX (POPM OMOJIOTMYECKOW IHEPTUH,
MPOIIECCHI MPEBPAICHUSI U 3allacaHusl PHEPTUHU B KUBBIX cuctemax. K Hacrosie-
My BpeMeHH c(hOpMYJIUPOBAHBI TPH OCHOBHBIX 3aKOHA OMOAHEPTETUKHU:

1. KuBas kieTka uzberaet MmpsMOro MCHOJIb30BaHUSI SHEPIUU BHEIIHUX
PECYpCOB JJIsl COBEPILICHUS MOJIe3HOM paboThl. OHa CHauajia mpeBpaliaeT ux B O11-
HY U3 TpeX KOHBEPTUPYEMBIX ()OPM PHEPTUU («IHEPTETUUECKUX BATIIOTY).

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

3. «OHEPreTUYECKHe BATIOTH» KJIETKHM MOTYT MpeBpaliarbCsi OAHA B
npyryto.lloaTromy momyueHus XoTs Obl OAHONM U3 HUX 3a CUET BHEIIHUX PECYpPCOB
JIOCTATOYHO JIJISl TOAICPKAHUS )KU3HEIESITEIbHOCTH KIIETKHU.

Kaxnoe opranmyeckoe coeluHEHHE O00JIalaeT OMNpeaeCHHBIM 3aracoM
BHyTpeHHeil sHepruu (U). YacTh 3TOM BHYTPEHHEW >HEPrUU MOJEKYJbl MOXKET
OBITH HCIIOJB30BaHA JIJII COBEPIICHUS MOJIE3HON paOOThl. DTY SHEPTUI0 HA3BIBAIOT
cBoOOaHOM 3Heprueit (G) mosekybl. UCTOUHUKN SHEPrUu Jisd OpraHu3Ma — 3TO
XUMHUUYECKHE PEaKIMM, B KOTOPBIX MOJICKYJIBI, COJEpXKaIUe aTOMbl yriepoja B
BOCCTAHOBJICHHOM COCTOSIHUH, TIOJIBEPraroTcs OKucieHuto. [Ipu 3Tom crnernuanb-
HbIE JIbIXaTeNbHbIe IepeHoCcUuKH (Mosiekyyibsl HA [+ u ®AJl) npucoenuHs0T Ipo-
TOHBI U AJIEKTPOHBI (BOCCTAHABIIMBAIOTCS) U B TAKOM BHUJE TPAHCIOPTUPYIOT aToO-
MBI BOJOPOJa B JbIXAaTEJIbHOW 1IETH.

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

BHyTpukieTouHble XUMHUUYECKUE PEAKIIMN MOTYT OBITh MPEICTaBICHbI B BU-

Iie:

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

3.

JH/IePrOHUYeCKUE PeaKIun
AG MOJIOKUTEIbHOE

JK3eproHuvecKre peakuuu
AG oTpuuaTejibHOE

1. Peakuus npoTekaer TONBKO IIPU
NOCTYIUIEHUU CBOOOJHOM HEPIUH.

1. Peakmust mpoTeKaeT caMONpOn3BOIIb-
HO HCOITPOBOXKJIACTCS YMEHBIIICHUEM
CBOOOTHOMIHEPTU .

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

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

4, DTO BCerjga SHEPreTUYECKH COo-
NPsSDKCHHBIE PEaKkIUu, T.K. UM HEoOXo-
UM TIPUTOK SHEPIrUU OT HK3EProHUYE-
CKHMX PEaKIUi.

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

4. AnabonnyecKue peakuu.

4. KaTabonuueckue peakuuu.

Ipumep conpsixéHHbIX peakumii: Peakius GochopunrpoBanus TIIFOKO3bI
cB0OOHBIM (ochaTomM ¢ 00pa3oBaHUEM TIIIOK030-6-PocdaTa SBISETCS dHIAEPTO
HUAYECKOM:

1. I'moko3a + H3PO4 — T'awko30-6-pocpar + H20 (AG = + 13,8
Kk/2x/M041b).

CaMOIpon3BOJIBHO Takas PEaKLHsl OCYIIECTBUTHCS HE MOXkeT. E€¢ TeueHue
TpeOyeT MpUTOKa >HEepruu. s nmpoTekaHus 3TOM peakiMu B CTOPOHY oOpa3zoBa
HUS TIIIOK030-6-(hochatr HeoOX0aMMO €€ COTIPSHKEHUE C IPYrol peakimei, B KOTO
pOii 3HEprust BbIAEISIETCS B 3aBEIOMO OOJbIIEM KOJIMYECTBE, YeM Tpedyercs s
dbochopunupoBaHusl TIIOKO3bl. TakoW peakuuer SBISETCS peakius TUAPOJIH3a
AT®.

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

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

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

B uBBIX crCTEMax B OTHOIIICHUH HAMPAaBJICHUSI OUOJIOTUUECKUX MPOIECCOB
JEUCTBYET MPUHLMUIL YHACPrOHUYECKUE PEAKIIMHU MPOXOAAT 32 CUET YHEPTUU OCBO
OO0KTAIOIICHCS B 9K3€PrOHUYECKUX PEAKITUSIX.

AJlD

I'mwoko30-6-pochar  +

60



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

Maxkpo3pruveckue coeJMHEHUSI.

Makposprudyeckue COeIMHEHUSI — COCUHEHUs, COJIepKalllie MaKpodpruye
CKYIO CBSI3b, MPH TUAPOJIM3E KOTOPOH OCBOOOXKHaeTcs sHeprusi O6ombiie yem 30
K J[>K/MOJIb.

K KJIeToyHbIM MakpOIPTrUYeCKUM COEIMHEHHUSIM OTHOCAT (ochoeHoITn
pyBar, 1,3-mudocdornuiepar, KOTopsle 00pa3yloTcs B TIUKOIM3e (B Impoiiecce
pacmajaa TiIroKo3bl 10 nupyBaTa). K HuM oTHOCAT Takke cykuuHmI~CoA (00pasy
eTCsl B IIUKJIE TPUKAPOOHOBBIX KHUCIIOT, IEPeHOCUT pocdatnyto rpynmy Ha ['JID) u
kpeatuHdocdar, sgBisAomUecs cyOcTpaTaMH, TaK Ha3bIBA@MOTO CyOCTpaTHOTO
bocdopriirpoBaHus, IpU KOTOPOM UX MAKPOIPTHUECKas CBA3b UCIIOJIb3YETCS IS
cunteza ATO.

Makpospru4ecKkuMy COEAMHEHUSIMU SIBIIIIOTCS Takke aumi~CoA u Bce co-
€IMHEHUs, COZAEpXKallUe CI0XHYI0 THOA(UPHYIO TpymIy, a Takxke KapOaMOWI-
docdar (oOpaszyercss B IEpBOIl peakiivy 1MKJIa MOUYEBUHBI) U apruHuHdocdar, ru-
ctuauHdocdat (umuaazondocdar) u Bce HykieozuaaudochaTsl U HyKICO3ZUTPU-
dbocdarsi.

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

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

Takum o6pazom, ATD cpeau kneTouHbIX (HocHOPHIMPOBAHHBIX COEAUHE-
HUll (10 YpOBHIO CBOOOJHON IHEPIHM) 3aHUMAET HEKOTOPOE MPOMEKYTOYHOE T10-
JoXeHue. ITo omnpenenser ocodboe ouonorndyeckoe 3HaueHne ATD kak yHuBep-
CaJIbHOT'O JOHOPA SHEPTUM B OTPOMHOM unciie peakuuid. [Toatomy AT® HazeiBatoT
«QHEpreTudeckoi BamoToN». Bmecre ¢ tem, A/I® yHHMBepcanpHBIA akLENTOP
sHepruu (M GpocdaTHOM TpyMIbl) OT KIETOUYHBIX MAKpPOIProB, KOTOpbIe 00J1a1atoT
0oJieeBbICOKUM ypoBHEM cBOOOHON sHepruu. Lukn ATD-AJID - ocHOBHON Me-
XaHU3M OOMEHa SHEPIUM B KIIeTKe. PacueTsl MOKa3bIBalOT, YTO B OPraHU3MeE B CYT-
K1 oOpaszyercs u pacnagaetcs 40-45 kr ATO.

B 3aBUCMMOCTH OT BH/a UCIIOJIB30BAHUS SHEPTUU BCE OPraHU3MBbl JEISATCH
Ha ¢oomompoghuvie (MCTOIB30BAHUE SHEPTUU COJHEYHOTO W3IYUYEHHs) U XeMmom-
podHble(MCTIONB30BaHUE dHEPTUHM XUMUYECKUX BemiecTB). K hoToTpodHBIM OTHO-
CSIT BCE PAaCTeHHMsI, K XeMOTpOo(aM — >KMBOTHBIX M YEJIOBEKa.

JKuBble OpraHu3Mbl HAXOIATCA B IOCTOSHHOM W HEPA3pBIBHOM CBS3U C
OKpY>Karolen cpenoil. Jta CBsA3b OCYIIECTBISETCS B IMpoliecce 0OMEHa BEIECTB,
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KOTOPBIN BKJIIOYAET 3 9mana. TMOCTYIJICHUE BEIIECTB B OPraHU3M, METa0O0JIN3M U
BbIJICJICHHE KOHEUHBIX MTPOJIYKTOB U3 OpPraHu3Ma.

[TocTymeHnre BelEecTB MPOUCXOAUT B Pe3yibTaTe JIbIXaHWs U NMuTanus. B
KEITYJOUHO-KUIIEYHOM TpPAaKTe MPOUCXOIUT MepeBapuBaHue (THAPOJIU3 MOJIMMeE-
pOB - OEJKOB, MOJUCAXApUIOB, JIUIUJOB U JIPYTUX CIIOKHBIX OPraHUYECKUX Be-
IIECTB) 10 MOHOMEPOB.

MoHoMepbI BCachIBAIOTCS M BKJIIOYAIOTCA B MPOMEXKYTOUYHBIM 0OMEH, KO-
TOPBIA COCTOUT U3 2 TUNIOB peaklnii: KaTaboau3Ma U aHaboJIM3Ma.

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

Anabonuzm o0bequHAET OMOCHHTETUYCCKUE TPOIECCHI, B KOTOPBIX IMPO-
CTBIE CTPOUTEJIbHBIE OJOKM COEIUHSIOTCS B CIOKHBIE MAaKpOMOJIEKYIbI, HE00XO-
JUMbIE JUIs opraHu3Ma. B 3THX peakuusx HCIOJIb3YeTCsl SHEprusi, 0CBOOOXKIato-
m1asicst pu KaTabosn3me.

[Ipoueccrl kataboau3Ma B KJIE€TKaX >KMBOTHBIX M YEJIOBEKAa CONPOBOXKZA-
IOTCSl TOTPEOJIEHUEM KUCIIOPOJa, KOTOPbII HE0OX0IUM I peakiuil okucieHus. B
pe3yJibTaTe 3TUX PeaKLMid MIPOUCXOAUT OCBOOOXKIEHNE SHEPTUHU, KOTOpasi HE0OX0-
JMMa OpraHu3MaM B MPOLECCE KUZHEACATEIbHOCTH JUIsl OCYIECTBICHUS pa3any-
HBIX BUJIOB pabOThl. DHEprusi HeoOXoauma IS MOoAepKaHusl TEMIIEPATyphl Tena,
BBINIOJIHEHUSI XUMUYECKON padOThI (CHHTE3 OPTaHUYECKUX COCIMHEHUM, YCI0KHE-
HUSI XUMUYECKOU CTPYKTYpPHI), aKTHBHOTO TPAHCIIOPTA BEIIECTB Uepe3 MeMOpaH®bl,
MEXaHUYECKON pabOThl (MBIIIEYHOE COKpPAILECHHUE), a TaK K€ JJI1 T€HEpUPOBaHUS
AJIIEKTPUYECKOT0 TOKA U MHOT/Ia CBeTa (OMOJIFOMUHECIICHITHS )

Hocurensimu sHEprun sSBISIOTCS 3JCKTPOHBI, ((OPMUPYIOIINE CBSI3H MEXK-
Iy aToMamMH B OpPraHMYeCKUX cyOcTpartax. s MCmonb30BaHWs 3TOM JHEPTUU
HEOOXOJMMO pacUIeIyIeHue MOJIEKYJ cyOcTpaTra U OCBOOOXKICHHE DHEPIHU DJIEK-
TPOHOB. VICTOYHMKOM 3TOM 3HEPTUU SBISIOTCS MPOLIECCHl OMOJOTUYECKOTO OKHC-
JICHUSI, CONPSHKEHHOTO C OKHUCIUTENbHBIM (hochopuanpoBaHueM, TPOUCXOASIINM
B OpraHU3MeE YeJIOBeKa U KUBOTHBIX.

Buonocuueckoe oxucnenue — 3T0 OKUCIEHUE HOHOB BOJOPO/AA MOJIEKYIISIp-
HBIM KHCJIOpPOJAOM ¢ 00pa3oBaHHEM 3HJIOT€HHOW BOJbl. OCHOBHBIM HCTOYHUKOM
SHEPEruH SIBIISIFOTCS COEAMHEHHUSI MOHOB BOJIOPO/IA, OTIIEIUISIEMOTrO OT pacriajiaro-
mierocst cyocrpata ¢ O, B IbIXaTeIbHOMN IICTIH.

Jlvixamenvhas yenv (yeno nepemoca 31eKmpoHO8) TPEACTABISET CO00
OMOXMMHYECKYIO CUCTEMY BO BHYTPEHHEW MeMOpaHE MUTOXOHIIPHM, COCTOSIIYIO
U3 psAsla IEPEHOCYMKOB AJIEKTPOHOB U MPOTOHOB, TPAHCIIOPTUPYIOUTUX IIIEKTPOHBI
OT OKHCISIOLIETOCS CyOcTpara K BIbIXaeMOMY KHCIOpoAdy. JlpIxaTenpHas 1erb B
MIPOIIECCe MUTPALIMH TI0 HEW IJIEKTPOHOB 00ECIIEYMBAET TOCTENEHHYIO (CTyneHYa-
TO) OTJA4y WM CBOEHW M30BITOYHON dHEpruu, kotopas yactuaHo (40-50%) nepe-
XOJUT B BHEPTUIO TPAHCMEMOPAHHOTO IEKTPOXUMUYECKOTO MOTEHIINAJA, a 3aTeM
aKKyMYJIMpPYET B CUHTe3upyrouuecs MojeKysibsl AT®. YacTs sHEPrun 3J€KTPOHOB
(50-60%) pacxoayeTcst B BHJIE TEIUIA, YTO HEOOXOAMMO IS TMOAACPIKAHMSI TEMITE-
patypsl Tena. [IpoucxoauT conpsibkeHrne mpoueccoB OMOIOTHYECKOTO OKUCIIEHUS U
OKHCIIUTENBHOTO (hOCHOPHINPOBAHHUS.
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OCHOBHO# MyTh MEPEHOCA PJIEKTPOHOB U MPOTOHOB (MOJHAS JIbIXaTeNbHAas
1ET1h) BKJIIOYAET B ce0s1 4 hepmeHmHbIX KOMNIEKCA.

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

Kommeke 2 - cykiuHart - KoQ -okcuaopeaykrasza - KaTalu3upyeT MepeHoc
AJIEKTPOHOB OT CYKIIMHATa (alUJI0B >KUPHBIX KucioT) Ha KoQ.

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

DepMEHTHBIA KOMIUIEKC 4 - IIUTOXPOMOKCH/Ia3a, KaTaJU3UPYET MEPEHOC
AJIEKTPOHOB OT LIUTOXPOMA C Ha KUCIOPOJ. B 3TOT KOMILIEKC BXOJAT IUTOXPOM a
U a3, COJEpIKAIIIe Ba reMa u gBa noHa CU®*, KoTopble MeHsist BaeHTHOCTE ¢ CU*
Ha CU’ 1 06paTHO, IPUHUMAIOT U OTJAIOT IEKTPOHBI HA ITUTOXPOM a3, STEKTPOHBI
MIPUCOEAUHAIOTCS K HOHAM Cu2+, a oT Hux Ha O,.

MexmembpanHoe
NPOCTPaHCTBO Komnneke | Komnnexkc Il Komnneke IV

Komnnexc V

Jlokanu3zyetcsi BO BHyTpeHHEH MeMOpaHe MUTOXOHJPHUI U pacroJiaraeTcs
ACCUMETPHUYHO.

[locnenoBaTenbHOCTh PACIIONIOKEHUSI KOMIIOHEHTOB JbIXaTEJIbHOM 1IN
onpezaensieTcs: 00JIbIIeH WM MEHbIIEH BBIPAKEHHOCTHIO Y HUX OKHCIUTEIBHON U
BOCCTAHOBUTENBHOM CIOCOOHOCTH, KOTOpas XapaKTEPU3YETCS OKUCAUMETbHO-
goccmanogumenvHblM nomenyuaniom (Peaokc NoTeHuuan). YeM oTpulaTesibHee
peloKC - MOTEHIMAJ, YeM CHUJIbHEE BOCCTAHABJIMBAIOLIAsl CIIOCOOHOCTh, TO €CTh
CIIOCOOHOCTH OT/IaBaTh AJEKTPOHBI, TEM OOJBIIEH YHEPTUEH ITU IIIEKTPOHBI 00J1a-
natoT. Hanbomnbielt OKUCIUTENBHON CIIOCOOHOCTHIO (IPUHUMATH SJIEKTPOHBI) 00-
nanaet O,, U ero peAoKC-MOTEHIINAI UMEET HauOOIbIIYIO BEJIUYUHY.

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

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

Penokc-noteHmman y nogoOHbIX CyOCTpaTOB BBIIIE, YEM Y TE€X, KOTOpHIE
okucisiorcs HAJI -3aBucuMOil ernaporeHasoif, 3amac SHEPIUM y JJIEKTPOHOB
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MEHBIIIE, TOATOMY TPAaHCMEMOpPaHHBIN MOTEHIIMAT BOZHUKAET MEHbILICH BEIMYHHbI
U BCJIEACTBHUE 3TOI0 CUHTE3UpPYETCs MeHblee kKoianuecTBo AT®D- (1,5 monekybl).

Oxucnumenvuvim ocgopunuposanuem HaszbiBaeTcsi cunte3 ATD myrem
dbochopunupoBanuss AJID, ucnonb3ys SHEPrUI0 TPAHCMEMOPAHHOTO AIEKTPOXHU-
MUYECKOT0 MOTEHI[MaNa, BOSHUKAIOIIETO MPU OCBOOOKICHUH SHEPTHH JIEKTPOHOB
B [IPOLIECCE MUTPALIUH UX IO AbIXaTEJIbHOW LIENH K BlibiIxaeMoMy O,

Kosgppuyuenm gpocgpopunuposanusa (P/O) 3T0 COOTHOIIEHUE KOJIUYECTB
u3pacxonoBanHoro Ha cuate3 AT® dochopa HzPO, u mormomennoro O,. OH BbI-
paxkaeT 3¢(HEeKTUBHOCTh (DYHKIIMOHUPOBAHUS IETH TPAHCIIOPTA IJICKTPOHOB: YeM
BhITIIe KO3(pduimeHt, Tem Oonbiie cuaTesnpyercst AT® B pacdere Ha mapy mepe-
HOCHMBIX JJICKTPOHOB. B MONHON JbpIXaTenbHOU 1enu Kod(pQuimeHT paseH 2,5, B
ClIly4yae )K€ yYKOPOUYEHHOU paBeH 1,5.

CornacHo xumuocmomuueckou sunomeze Mumuena-Ckynaueéa OCHOBHBIM
bakTopoM compspKeHUsI OKUCTIeHUs U (pochoprnpoBaHus SBISETCS HPOMOHHbLU
epaouenm. YacTb 3HEPrUM 3JEKTPOHOB OKHCIIEHHOTO cyOcTpaTa B IpOLEcCe HX
MUTPAILMH TI0 JIBIXaTeIbHOM 1enH TpaHCHOPMHUPYETCS B SHEPTUIO0 TpaHCMEMOpaH-
HOTO 3JIEKTPO-XUMHUYECKOIO MOTEHINAJIA, CO3JaBAEMOI0 IyTEM MEPEKAUYKU IPOTO-
HOB M3 MaTpUKCa MUTOXOHJPHUI B MEeXMeMOpaHHOE MPOCTpaHCTBO. B nanbHe-
1IEM IIPOTOHBI Yepe3 KaHaJl COMPSTaroIlero yCTPOMCTBA BO3BPAILAIOTCS B MATPUKC
(3aMbIKaeTCs MPOTOHHBIN 1UKIT), KOHIEHTPAIUS MPOTOHOB BHIPABHUBAETCS , MEM-
OpaHa pa3psKaercs, a SHEPrusi TPAHCMEMOPAHHOTO 3JIEKTPOXUMHUYECKOTO Ipajiu-
eHTa ucronbzyercs 11 cuaTe3a ATO.

TpancmembpanHvll 1eKMPOXUMUYECKUNT NOMEHYUal W TPOTOHHBIN TO-
TEHLUaJ, MPOTOH - ABMXKYyIas cuia (A puH) - 3To rpagueHT KOHLIEHTpaluu HOHOB
BOJIOPOJa U DJEKTPUUECKUX 3apsiioB IO 00€ CTOPOHBI BHYTPEHHEH MeMOpaHbI
MUTOXOHAPHHA. DTOT NOTEHIMAJ CJIAraeTCsl U3 Pa3HOCTH IJIEKTPUUECKUX 3apsI0B
(A ) paBHoit okoisio 0,206 u rpaauenta noHoB Boaopoaa (A pH) - oxono 0,056.
Oo6mas BenmmunHa ApH = 0,25 B. [IpoTOHHBII NOTEHIIMAT BO3HUKAET MyTEM I1€-
pekauku H' u3 maTpukca B MeKMeMOpPaHHOE NPOCTPAHCTBO 3a CUET DHEPrUM
TpaHCIIOpTa SJEKTPOHOB. B Kaxkmol Touke compsikeHus U GochopuInpoBaHus B
MeKMeMOPaHHOE TIPOCTPAHCTBO TOCTynaeT He MeHee 2 H,

[Tox compskeHMEM MOHMMAIOT MPEBPAILEHUE SHEPTUM TPAHCIOPTa AJIEK-
TPOHOB B IPOMEKYTOUHYIO (DOPMY - B SJHEPTUIO TPAHCMEMOPAHHOTO NOTEHIIHAJIA C
MOCJIEYIOIIUM UCIOJIb30BaHueM ee g pochopunupoBanus A/ D, To ecTb cUH-
te3a AT®. [IpoTOHHBIN IPaAMEHT CO3MAETCS IYyTEM BBITAJKUBAHHS HOHOB BOZO-
pola B TpeX y4dacTKax AbIXaTeJbHOM LENU: NpU nepexoae ekrpoHos ¢ ®MH H,
yepe3 FeS-6enok nHa KoQ, npu nepexoze snexrponoB ¢ KoQH, uepe3 FeS-6enok
Ha LUTOXPOM C; M IMPHU TPAHCIOPTE 3JIEKTPOHOB OT LHUTOXpoMma a az K O,. Otn
y4acTKu 0003HaYEHBI KaK MyHKTHI COMPSKEHUS.

Conpsearowee ycmpoticmeo SIBIASICTCS OMOXUMHUYECKOW CHCTEMOHM, OCYy-
miectisttonei pochopunupoBanue AJID (cunres ATD) 3a cuer sHEpruu mpo-
TOHHOTO MOTeHIMaNa. JIokann30BaHO OHO B TPUOOBUIHBIX BBICTYIAX BHYTpPEHHEH
MeMOpaHbl MUTOXOHIpHiA. O/iHA YacTh - 370 OenkoBbIi kaHan (Fq) , apyras - (Fy) -
310 pepment H'-AT®-cunterasa. [IoTOK MPOTOHOB Yepe3 CONPATAIOLIEE YCTPOii-
CTBO COMNPOBOXKAAET pa3psii MEMOpPAHbI U BbIJEICHHE CBOOOIHOM 3HEpruu, o0y-
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cnapnuBaeT cuHte3 ATO uz AJI® u H3PO,. [Ipu 3ToM npoucxoaut b0 akTUBH-
poBanue docdara, 1160 KoHHOPMAIIMOHHBIC U3MEHEHHS OCIKa.

OTU TPOIIECCHl SBIISIIOTCSA OOIIMMM I BCEX OPraHUYECKUX CyOCTpaToB,
MMEHHO OHHM  HapalaThIBAIOT JHEPTUI0 I TMPOLECCOB >KU3HEACSITEIBHOCTH,
HapylIeHUEe KOTOPBIX MPUBOJIUT K Pa3BUTHIO MATOJOTHYECKUX MpoiieccoB. [1oaTo-
My OY€Hb Ba)XHO JUIsl CTYJICHTOB 3HaTh OCHOBBI OMOZHEPIeTHKH, Mpoliecc OUoo-
IMYECKOr0 OKUCICHHS U OKHCIUTETHLHOTO (OoChHOpUIMpOBaHUSI.

Poab AT® B metabosm3me U GyHKIIUM KJIETKH.

Bce xuBble KIETKM HCHOJB3YIOT B KAYECTBE «TOPIOYEr0» HEOOJBIIYIO MO-
JeKyiy oA Ha3BaHueM aneHo3uHTpudochar (ATD). DToT yHUBEpPCATHHBIA HC-
TOYHUK SHEPTUU MUTAeT OMOJIOTMYECKHE peakiuu, obecrneunBaromme QyHKIHO-
HUPOBAHUE KIIETOK U MPOLBETAHUE BCEro *KUBOro opranuzma. ATD — HezameHu-
MBIN «UTPOK» Ha Ouojorudeckom mnosie. Monekyna AT®, usBectHast mpexe Bce-
ro Kak YHHBEPCAJIbHbII UCTOYHUK DHEPTUU JUISI BCEX KUBBIX KJIETOK, BBIIOJIHSAET
TaKk)K€ KOMMYHUKATHUBHbBIE (DYHKIMH, BIMSIONIME Ha MoBelaeHUE KIETOK.ATD —
IIOMCTUHE BE3JECyIlasi MOJIEKYJIA, HO €€ BIMSIHHME HA Pa3HbIC TKAaHWU U OpPraHbl Ba-
PBUPYET, UTO MO3BOJISIET TO-HOBOMY B3IVIAHYTh Ha MPOUCXO0KJEHUE MHOTUX 3a00-
JIEBAHUHM Y HAMETUTH MYTH K UX JICUCHHUIO.

Y
O- O-

o

BoicokoaHepreTuuec-
kue chbocarHbie
rpynnbst L

\ AO0® s
ATS® ,

OOHapyXui10Ch, OJHAKO, YTO 3Ta camasi BOCTpeOOBaHHAs UYEJIOBEYECKUM
OpPraHW3MOM MOJIEKYJIa BBINOJIHAET €I1I€ OJHY, COBCEM JAPYI'yI0, HO HE MEHEE 3Ha-
yuMyl0 (yHKUHIO. Pe3ynbTaTbl MHOTOJIETHMX HCCIIEJOBAHMM IMOKA3bIBAIOT, YTO
ATO®, BHE BCSAKOrO COMHEHHS, €LIE U Ba)KHAsl CUTHaJIbHAs MOJIEKyJa, oOecnedu-
BAaIOILAsl CBSI3b MEXKY KJIETKAMHM M TKaHSMH 10 BceMy opranuzMmy. Oka3sbpiBaercs,
AT® — He TOJIbKO YHUBEpPCAIbHBIM MCTOYHUK SHEPTUU, HO M YHUBEPCAJIbHBIN
«CBSI3HOW».

[Ipeanonoxenue o aqBoitHOM ponr AT® Obu1o BrepBble BHICKa3aHO B Haya-
ae 1950-x rr. u BocnpuHATO 0e3 BCAKOro sHTy3uasma. OjHako 3a mociennue 15
JIET MOSBUJIOCh MHOKECTBO JAHHBIX, MPOJIUBAIOIIMNX CBET HA TO, KAK UMEHHO MO-
nekynpl AT® BO3AEHCTBYIOT Ha KIIETKY, HAXOJACh HE BHYTPU HEE, a CHApYX U, U
KaK OHM Y4YaCTBYIOT B BBIIIOJIHEHUM OpraHaMH M TKaHSAMHU HMX MOBCEIHEBHBIX
¢bynkuii. [TockonbKy BIUSHUE AaHHOM MOJEKYJbl Ha (PU3HOJIOTHIO OpraHu3Ma u
COCTOSIHME €T0 3/I0pPOBbsl YHHKAJIBHO IO CBOEH HIMPOTE, CETrOJHs Jabopatopuu B
caMbIX pa3HBIX CTpaHaX YMOPHO PaOOTarOT HajJ TeM, YTOOBI M3BJE€Yb U3 3TOTO
CBOMCTBA MAaKCUMAJIbHYIO I10JIb3Y IS MEIULIVHBI.

AMD
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Jlo 1929 r., xorga Obuta obHapyxkeHa AT®, mo BceMy MHpY LI UHTECH-
CUBHBIE MOWUCKHA HEYJOBHUMOIO BHYTPUKIETOYHOIO HMCTOYHHMKA SHepruu. [loutm
onnoBpemenHo Kapn Jloman (Karl Lohmann) u nmaypear HoGeneBckoii mpemuu
1922 r. Otto Metieprod (Otto Meyerhof) uz MHcTUTyTa METUIIMHCKUX HCCIEA0-
Banuii Kaifzepa Bunbrensma B Xaligensoepre, ¢ oot ctoponsl, 1 Cailpyc duck
(Cyrus H. Fiske)Bmecte co cBoum acnupantom MHWemmanparagoir Cy66a Poy
(Yellapragada Subba Row) u3 I'apBapackoil MEAUIIMHCKON IIKOJIBI — C APYTOH,
MOKa3ajM, YTO Ha BHYTPHUKJIETOYHBIE MPOIECCHI, KOTOPbIE 00ECIEeUnBaIOT COKpa-
IIEHUE MBIIICYHBIX KJIETOK, BIMSIET MOJIEKYJa, COCTOAIIAsA U3 aJeHO3MHA (CoenH-
HEHHS a30TUCTOTO OCHOBAHMSI a/ICHHHA C CAXapHBIM OCTAaTKOM)HU TpexX (pocaTHBIX
rpynn. B 1935 r. Katacu Makuno (Katashi Makino) u3 JlansiHeckoit OOJBHUIIBI B
MaHbWKypUU NPEJIOKUI CTPYKTYPY MOJIEKYJIbI, MPAaBWIBHOCTh KOTOPOW MOJ-
TBepAWIU AecsaThb Jier cnycTs baszun Jlutro (Basil Lythgoe) u Anekcannep Toan
(Alexander Todd) u3 xumudeckoit 1aboparopun KeMOpH1»KCKOro YHUBEPCUTETA.

3a BeChb ITOT MEPHUOJI HE MOSIBUWIOCh HH OJIHOTO CBUJIETENIbCTBA yYaCTHS
AT® B mponeccax, IpoTEKAONIUX BHE KJIETOK. CUTyalusi U3MEHWIACH JIUIIbL B
1962 r. Mononoit Helipoduzuonor 3 MeabOypHCKOrOo YHUBEpCUTETa B ABCTpa-
muu, bepHCTOK, uccienys mpolecchl nepeaayr nHGopMauu BereTaTUBHOM HEPB-
HOW cHCTEMOH (B 4MCIIe TPOYETr0 OHA KOHTPOJIUPYET COKpPAILIEHHE CTEHOK MOYEBO-
ro My3bIpsi U KHUIIIEYHUKA), OOHAPYX U KOMMYHUKATUBHYIO CBSI3b, B KOTOPOH HE
MPUHUMAIOT y4acTHUsl TaKUe OOIIEU3BECTHBIE HEHPOMEANATOPHI, KaK alleTUIXOJIUH
unu HopaapeHanuH. Hezagonro go atoro (1959 r.) Ilamena Xonron (Pamela
Holton) u3 Keitbpumkckoit puznonornueckoit 1adbopatopuu mpearnoaokuia, 9ro
CEHCOPHBIE HEPBHBIE KIIETKU CEKPETUPYIOT MoyeKylabl AT®, u bepHCTOK pemmi
MPOBEPUTH, MOTYT JIK OHU OTBEYATh 3a KOMMYHHUKAIIUIO MEX]Y JABUTATEIbLHBIMU
HelipoHaMu W MblaMu. Heo6xoaumo ObuT0 OJI0KMpOBaTh mepenady uHbopMma-
MY TJIaJKUM MBIIIAM C TOMOIIbIO TPAJUIIMOHHBIX HelpoMeauaTtopoB. Ha skcre-
PUMEHTHI YIUIO O0Jee necaTuiieTus, U Toiabko B 1972 1. bepHCTOK cuen BO3MOX-
HBIM OOHApPOJOBATH CBOE MPEAMNOJOKEHUE O CYIIECTBOBAHUM «ITYPUHIPTUUECKUX
HEPBHBIX KJIETOK», KOTOpbIe UCc0Jib3ytoT AT® B kauecTBe HEpomMeanaTopa.

DJIEKTPUYECKUE UMITYJIbChI, TEHEPUPYEMbIE HEPBHBIMU KJIETKAMU, Pacipo-
CTPaHSIOTCS 10 BCEU NIMHE HEUPOHA, HO DJIIEKTPUUYECKUH 3aps]l HE MOXKET IPEOI0-
JIETh KPOUIECYHBIN 3a30p — CHUHANTUYECKYIO WIEJNIb — MEXAY ABYMS HEMpOHAMHU
WJIU TIEPECKOYUTh C HEPBHOTO OKOHYAHUS HAa MBIIICUHYIO KJeTKy. [locnanus nepe-
JAIOTCS OT KJIETOK K KJIETKaM € MOMOILBIO TAKMX HEUPOMEANATOPOB, KaK aleTuJI-
XOJIMH, TioyTtamar, gopamMuH. OHM BBICBOOOXKIAIOTCS B CHUHANTHYECKYIO IIIEJb
HEHPOHOM, T€HEPUPYIOUIUM UMITYJIbChI, U CBSI3BIBAIOTCS C PELIENTOPAMU CIEAYIO-
1IET0 HEMPOHA. B HEM NPOUCXOAUT psif U3SMEHEHUN, MIPUBOASAIINX B KOHIIE KOHIIOB
K FeHEepaly UMIYJIbCOB, KOTOPbIE MHUIMUPYIOT COKpAIlEHUE WK pacciadiieHue
MbI. Takum oO6pazom, nHGOPMAITUS MEpeIaeTCss OT HEHPOHA K HEUPOHY B BUIE
YepeAyIONIUXCs AIEKTPUUECKUX U XUMHUUECKUX Pa3psIoB.

Jlosroe BpeMsi CUUTAIOCh, YTO KaXIbli HEUPOH BHICBOOOXKIAET HEUpOMeE-
JIMATOPbl TOJBKO OAHOTO TUIa. COOTBETCTBEHHO, KJIETKH, CEKPETUPYIOIIHE alle-
TUJIXOJWH, Ha3BaJIM XOJWHAPTUYECKUMH, AopamMuH — 10haMUHIPTUUECKUMHU U
T.0. KoHnenuus bepHCTOKAa 0 HANMYMKM MYPUHIPIrUYECKMX HEUPOHOB OCHOBBIBA-
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Jach HE TOJILKO Ha €r0 COOCTBEHHBIX HAONIOJCHHIX, HO M Ha Pe3ysibTarax padboT
HelpoduznonoroB u3 MenbOypHCKoro U JIOHIOHCKOTO YHHUBEPCUTETOB, B UUCIIE
koTtopbix Makc benner (Max Bennett), I'peiim Komn6emn (Graeme Campbell),
Mo Xoynaman (Mollie Holman) u Maiik Pann (Mike Rand).

Jlosiroe BpeMsi CUMTAIOCh, UTO KaXKIbli HEMPOH BBICBOOOKIAET HEMpoMe-
JMATOPbl TOJBKO OAHOTO TUra. COOTBETCTBEHHO, KJIETKH, CEKPETUPYIOLINE alle-
TUJIXOJIWH, Ha3BaIM XOJUHAPTUYECKUMH, AO0PamMuH — 10hHaMUHIPTUUECKUMHU U
T.0. KoHnenmus bepHCTOKa 0 HaANWMYMKM MYPUHIPIrUYECKUX HEUPOHOB OCHOBBIBA-
Jach HE TOJILKO Ha €ro COOCTBEHHBIX HAOIOJEHUSX, HO M HA pe3ysbTaTax padoT
Helpoduznonoros n3 MenbOypHckoro U JIOHTOHCKOTO YHHBEPCUTETOB, B YHCIIE
koTtopbix Makc benner (Max Bennett), I'peiim Komm6emn (Graeme Campbell),
Mo Xoynman (Mollie Holman) u Maiik Pang (Mike Rand).

HecMoTpst HA MHOKECTBO JaHHBIX B MOJb3Y TOro, 4To AT® BhICBOOOXK1a-
€TCsl HeWPOHAMH MBI KAIIEYHUKA U MOUYEBOTO ITy3bIpsi, MHOTHE HEHpodu3noIio-
' COMHEBAJIMCh B CYLIECTBOBAHMU HEPBHBIX KJIETOK, KOTOPbIE UCTONB3YIOT AT®D
B KauecTBe HelipomenuaTopa. CoMHEHUsI ObUIM CBSI3aHBI B IEPBYIO OYEPEb C TEM,
4TO,lI0 MHEHHUIO YYEHBIX, Takas Be3/ecyllas MOJEKyJa Bpsj JId CIocOoOHa Ocy-
HIECTBIIATh cnenuduueckue QyHkuuu. [lanee, HEOOXOAUMBIM YCIOBHEM BBINOJ-
HUMOCTHU €10 pOJIM HelpoMeauaropa ObUIO CYIIECTBOBAHME MOAXOMAILIEIO pelen-
TOpa Ha MOBEPXHOCTU KJIETKU-MUIIIEHH, HO TAKOBOTO0 HE OOHapyx)uBaiochk. 1 To-
r71a Ha4aJICs €ro MOUCK.

B T0 xe BpeMsi He peKpalaguch NOMBITKU BBIICHUTh, KAKUM UMEHHO 00-
pazom Mmosiekysnbl AT®, cekpeTupyemble HEHpOHaMu, TepenaroT UH(OpMaIHIO
MBIIIEYHBIM U JAPYrUM KieTKaMm. OCHOBBIBasICb Ha pPeE3ysbTaTax MCCIENOBaHUM,
bepuctok B 1978 1. npeanonoxui, uto y AT® u KOHEYHOro MpoAyKTa €ro pac-
HIEIJIEHUS aJICHO3MHA CYIIECTBYIOT Pa3/elIbHbIE CEMENCTBA PELENTOPOB — OH
Ha3Bal ux P2 u P1 coorBercTBeHHO. JlanbHeiMe sKCIepUMEHTHI TTOKa3alH, 4TO
aktuBanusa P2-penenrtopa noa aciictBueM AT® npuBOAUT K pa3HbIM MOCIJIECACTBU-
AM, a 3TO 3HAYMUT, YTO, MO-BUAMMOMY, €CTh JBa MOATHUIIA JAHHBIX PELENTOPOB.
bepHCTOK M ero coTpynHuku Ha3Banu ux P2X u P2Y.

N Bce ke cama ujes, 4TO HEPBHBIE KIETKU UCNONb3YIOT AT® B KauecTBe
HelpoMeauaropa, Bbi3biBajia COMHEHHUA. Toabko B 1990-X IT. MOSBUIUCH MOJICKY-
JISIPHBIE METOJIbI, C TIOMOIIBIO KOTOPBIX Cpa3y B HECKOJIBKUX JIAOOPATOPUSIX ObLIN
uaeHTuGuurpoBansl peuentopbl AT®, 4To cpa3zy MO3BOJIWIO HCCIEIOBAaTh BCE
MHOT000pa3ue NeHCTBUN, OKa3bIBAEMbIX ATOW MOJIEKYJION Ha HEpBHBIE U JIPYyrue
KJIETKU.

3anomHuTe!

e  XpaHunuuiaMu dHepruu B Moiiekyse AT® ciaykaT XUMUYECKHUE CBS3U
Mexay TpeMs dochaTHeiMu TpynnaMu. K HUM npucoeanHeHa MOJIeKyJia aeHO3H-
Ha, OJJHOT'O U3 JIByX IIYPUHOBBIX a30TUCTBIX OCHOBaHUM, BXoasamux B coctas JJHK

o AT® cuntesupyeTcss B 0COOBIX KIETOYHBIX CTPYKTypax — MHUTOXOH-
TIPUSIX.

OpHuM U3 TTIABHBIX YYacT HUKOB Mpolecca ciayskat npotonsl (H+), BeICBO-
00X JaemMble U3 MOJIEKYJ TJIIOKO3bl MpU UX paculeruiennu. B mutoxonapusix (1)
MPOTOHBI YYAaCTBYIOT B MPHUCOEIMHEHUU (ochaTHON Ipynmbl K afeHO3uHau (oc-
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dary (AD), B pesynbraTe 4yero odpasyercss ATD, KOTOPBIA BHIXOJUT B IUTO-
wiazMy (2). Ipu otmernennn ot AT® koHueBoit GocdarHoit rpynisl (3) Bblae-
JISIETCSL DHEPTHsI, KOTOpask UCIOJIb3YETCSl B YaCTHOCTH sl cuHTe3a O0enkoB. AJID u
cBOOOAHBIN ocdat Boccoenunstorcs ¢ oopazopanueM ATD (4).

B 1990-x rr. Hauanucek paboThl Haa MpoeKToM «['eHoM YenoBekay», U BCKO-
pe ObUTM UACHTU(GUUIUPOBAHBI T'€HbI, KOAUPYIOIIKE KU3HEHHO Ba)kKHbIE O€IKU ye-
JIOBEKa, B TOM YHUCJE Fe€HbI, KOTOPbIEC JIETEPMUHUPYIOT CUHTE3 OCIKOB HEKOTOPBIX
AT®-peuentopoB. 3aTeM ynagoch JIOKAIM30BATh U CaMU PELETITOPHI HA pa3iny-
HBIX KiIeTKax. M3yueHne curHanbHOM cucteMsl ¢ yuactueM AT® cramo Havyamom
HOBOM 3pBI B 00JIACTH MEXKKJICTOYHBIX KOMMYHHUKaIUi. JleTaqbHOe HCClIeJOBaHUE
MOJIEKYJISIPHON CTPYKTYpbl MYPUHOBBIX PELENITOPOB MPUBEIO K OTKPBITUIO KPYII-
HOTO WX CEMEHCTBA M OOHAPYKEHUIO Ha KJIIETOYHON MOBEPXHOCTH IIEJIOTO psiaa Ka-
HaJ0B U (pepMEHTOB, MpHHUMAIONUX y4acTre B nepenade ATd-curnanos. Kak n
0KHJIaJIOCh, ObUIO BBISIBIICHO JBa OOIIMPHBIX KJIACCa PEIENTOPOB, HO KaXIbIA U3
HUX OBLI MPEJICTaBIICH ropas3fo OOJIBIIMM YWCIOM TMOJTUIIOB, YeM Ipernoara-
joch. Takoe pazHoOOpa3ue MoJpa3zyMeBalio, YTO Kbl M3 MOJTHUIIOB MOXKET
CTaTh MHUILEHBIO JJII «CBOEr0» BEIIeCTBa, CocoOHOro BiusATh Ha ATd-curnans
TOJIBKO B CHEIM(PUUYECKUX TKAHAX M KieTkax. W yke cerojiHs Mmoy4eHbl 3TOMY
MOATBEPAKIACHUA.

68



Kak nokaszanu pganpHEHIINE MCCIENOBaHUA, MEXAHU3M JCHCTBUS JBYX THIIOB
PELENTOPOB CYIIECTBEHHO pasnnyaercsa. P2X-penentopel OTHOCATCS K cylepce-
MEHCTBY MOHHBIX KaHAJIOB, OTKPBIBA€MbIX HeWTpomeauaropamu. OguH U3 Hac
(Kak) coBMecTHO C IpyruMu HMCCIEAOBATEISIMU OOHApPYKUJI, UYTO, CBS3BIBAsICh C
ATO®, P2X-penientopbl «OTKPBIBAIOTCS» B OYKBAJIBHOM CMBICIIE 3TOTO CJIOBA U 00-
pa3yroT TpaHCMEMOPAHHBIN KaHajl, 10 KOTOPOMY B KJIETKY YCTPEMIIAIOTCSI HAaTpuUe-
BBIE M KaJIbLIMEBbIC HOHBL. B oTinume ot aToro peuentops! P2Y npu cBA3bIBaHUM C
AT® 3amyckarOT B KJIETKE KACKaJ MEKMOJEKYJAPHBIX B3aUMOJEUCTBHI, B pe-
3yJlbTaTe€ KOTOPBIX B IIUTOIIa3My BBICBOOOXKIAIOTCS BHYTPUKICTOYHBIC 3aMachl
Kasblusd. Y B TOM, U B IpyroM ciiy4yae KaJlbIUi MOXET NOBJIHATH Ha IPYyTUe COOBI-
THs HA MOJIEKYJISIPHOM YPOBHE U U3MEHUTDH MOBEJAECHUE KIIETKU.

Mounekyna AT® HaxoAUTCS B CUHAITHYECKON IIEIN COBCEM HE JIOJITO, HO €€
BIIMSIHUE HA AKTUBALIMIO PELENTOpPa B OJHUX CIIy4asx OKa3bIBAETCSA KpaTKOBpeE-
MEHHBIM, MOPSAKAa MUJUINCEKYH]I, @ B IPYTUX JUIMTCS rogamu. Hampumep, pe3kuit
IIPUTOK B KJIETKY HOHOB KaJbLius yepe3 P2X-kaHabl MOKET PUBECTH K CEKPELIUN
NOCIEAHEN IpYruX HEHpOMeauaTopoB (YTO HAONIOAAJIOCh B TKaHAX MO3ra),a BbI-
CBOOO0XK/IEHUE 3TUX 7K€ MOHOB U3 BHYTPHUKJIETOUHBIX JIENIO B PE3Y/IbTaTe aKTUBALIUN
P2Y MoxeT moBIuATP Ha aKTUBHOCTb T'€HOB, ONOCPEAYIOLIUX Mposrdeparno
KJIETOK, ¥ IPHUBECTU K M3MEHEHUSM B TKaHAX, UMEIOLIUM JIOJITOBPEMEHHBIE I10-
CJICICTBUS.

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

ux noBepxHocTH (3). M3BecTHBl jJBa T

- —

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

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

Mexanusm neiictBusi AT® Kak CUTHAJIbHOW MOJIEKYJIbI MPEICTABISAETCS €I
0oJiee CIOXKHBIM, KOTJIa B JIEJI0 BCTYNAIOT APYTHe BHEKJIETOYHBIE CUCTEMbI CUTHA-
au3anuu. MI3BecTHO, HanpUMep, YTO OOLIUPHOE CEMEUCTBO (hepMEHTOB 110]1 Ha3Ba-
HueM 3kTo-AT®da3bl, HAXOASIMIUXCSA HA TOBEPXHOCTH OOJIBIIMHCTBA KJIETOK, OBICT-
po otmiemsitoT oT Mosekyibl AT® ¢pocdarnsie rpynmsl, npeBpamas ATD cHava-
na B aneHosuHaudocoar (AAD), 3arem B agenozuamoHopocpar (AMD), u Hako-
Hell B afieHo3uH. Kaxiplid n3 npoaykToB pacueruieHuss AT® MoxeT 1ercTBOBaTh
Ha KJIETKY I10-CBOEMY.

®dycao Kato (Fusao Kato) u3z MenuuuHckoi mkosisl Y HuBepcuteTa J[3ukeu B
Tokuo nokaszain, HanpuMmep, 4To ATD COBMECTHO € aICHO3MHOM Y4acCTBYET B pa-
00Te HEWPOHHBIX CETEHl CTBOJIA TOJIOBHOTO MO3Tra, OMOCPEAys Takue BakKHbIE Qu-
3MOJIOTUYECKUE PYHKIIMHU, KaK JbIXaHUE, COKPAIICHUE CEP/ICYHON MBIIIIEI U pado-
Ty KEIyAOYHO-KUIIEYHOTO TpakTa. M3BECTHBI U MPSIMO MPOTHUBOMOJIOKHBIE CUTY-
anuu, korga AT® u ageHO3WH BBICTYNAIOT KaK aHTArOHUCTHI MIPU ME€pelaye CUT-
HAJIOB: CUTHAJI OJUH — IIEPEHOCYUKOB MHOTO.

Brnepsoie ciocooHocth AT® k mepeHocy umH(opmaiuu ObLla MPOJEMOH-
CTpUpPOBaHa JIJIs HEPBHBIX KJIETOK U MbII. Ho Tenepb Mbl 3HaeM, uto AT® urpa-
€T aHAJIOTMYHYI0 pPOJIb B CaMbIX pa3HbIX TKaHAX. Ha mpumepe cepaedHo-
COCYJIUCTOM CHUCTEMbI MBI MTOKaXKEM, HACKOJIBKO pa3HOOOpa3HbI M0 CBOEH MPUPOJE
Y JUINTEIBHOCTH MeXaHU3MbI JelCcTBUSI AT® OT 0JTHOr0 HEMPOHA IPyromMy aJeHO-
3UH MOXET MOAAaBIATh BICBOOOXKIeHHE AT® B CHHANTUYECKYIO IIETb OJHUM W3
HelipoHoB. Takum o0pa3om, B3auMHoe BiausiHue 3¢ ¢pextoB ATD, ero cocrasisto-
IIUX U BHEKJIETOYHBIX 3KTO-AT®a3 MOKHO paccMaTpuBaTh KaK OCHOBY CaMOpEry-
JIMPYIOLIENCA CUTHAJIBHOU CETH.

CoBMecTHOE BIIMSIHUE HA KJIETKY OKa3bIBalOT HE TOJbKO AT® U mpoayKThl
ero pacuiernieHus; B HepBHoOil cucteMe y AT® ectb u apyrue napTHepsl, B OTHO-
IIEHUW KOTOPBIX OH JEHCTBYET Kak KOHehpomenuarop. Takoe siBieHue, oOHapy-
>)keHHOe bepHcTokoM ermie B 1976 r., mOMOIJIO ONPOBEPrHYTh YCTOSIBIIIEECS MHE-
HUE, 4TO JII0O0OW HeWpoH cuHTe3upyeT, 3anacaetT u Bol- BUJIbl PELIEIITOPOB
N3BectHbl 1Ba Buaa penentopoB AT®. Pe- nentopsl P2X — 3T0 KanbLueBbie U
HATPH €BbIE€ HOHHBIE KaHAJIbI, OTKPBHIBAIOIIMECS B OTBET Ha CBA3bIBaHUE AT® ¢ nx
BHEKJIe TOYHOW 4YacThio. Korma monexkyna AT® npu coeauHAECTCA K PELENTOPY
P2Y, 3amyckaeT csi KackajJ, BHYTPUKIETOUHBIX CUTHAJIBHBIX MPOIECCOB, B PE3YJib-
TaTe Yero MOHBI Kajb IS BHICBOOOXKIAIOTCS U3 BHYTPUKIIETOUY HBIX JEMO B IIUTO-
mia3My. B o0oux ciydasix MOBBIIIEHHWE KOHIEHTPAIIMM WOHOB KaJbIUs B KJIETKE
MOKET MPUBECTU B YACTHOCTU K KPATKOBPEMEHHOMY COKPAIICHUIO MBI, AKTH-
Banus P2Y MoXeT MHUIIMMPOBATh Pa3 HOTO POJIa MEKMOJIEKYIISIPHBIE B3aUMO JIEii-
CTBUS M U3MEHEHUE T'€HHON aKTUBHOCTH, YTO BBI3BIBACT JIOJTOBpEeMEHHBIE Y (Pek-
ThI, HAIPUMEP KIETOUHYIO Tpojudeparuio cCBOOOKIAET BCETO OAWUH TUIl HEHPO-
MeauaTopoB. HakomieHO MHOXECTBO CBHJETEIBCTB B IMOJNB3Y TOro, yro ATP
OOBIYHO BBHICBOOOKIAETCSI COBMECTHO C TAKMMHU HEHPOMEIUaTOpamMu, Kak BCEM H3-
BECTHBIC HOPAJIPCHAINH U ALETUIXOJUH. BriepBble KOHLIENINUS KOHEMPOMEINATO-
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pa Obuia BeIABUHYTA OTHOCUTENHHO AT®. Cerogus U3BECTHBI U JpyTrue IpUMEphI
nojno6Horo naptaepcrBa: ['’AMK u rnunuH, 10paMuH U CEpOTOHUH, AllETUIXOJIUH
U riayraMmar. Mel uMeeM 31ecCh €Ille OJWH IPHUMEP TOro, KaK MCCIECJOBAHUE CHI-
HabHBIX QyHKIUMH AT® 1o MOrJIO BBIBUTH 0oJiee YHUBEpCaIbHbIE (HU3HOJIOTH-
YECKUE 3aKOHOMEPHOCTHU U HAMETUTh HOBBIE HAIPABJICHUS PA3BUTHUS APYTruX oOa-
CTEH. YBeJIMUEHNE TOKA KPOBU BBI3bIBAET CIIBUI SHIOTEIHAIBHBIX KIETOK, BBICTH-
JaOIMIUX CTEHKU KPOBEHOCHOTO COCYZA; B PE3YJIb TaTE U3 KJIETOK BHICBOOOXKIAIOT-
cst Mosiekybl AT®, KoTopble aKTUBUPYIOT pelenTophl OMKalmx KieTok. B oT-
BET OHU CEKPETHPYIOT OKCU/JI a30Ta, KOTOPBIN CIIOCOOCTBYET PACIIUPEHUIO COCY/Ia.

Bvbl PELENTOPOB

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

Vok kansuus ¥
00

0?9 Viow narpus
9

TIONYHMBLUAS CHTHAN

AEVICTBIE AT® HA
KPOBEHOCHYIO CUCTEMY

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

@ Cyxetue » Mblweshoe /7<)

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

Cocyn i
cyxaercn (RS

( PacwupeHue <

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

SHpoTeNMaNbHbIe
KNGTKH N10f CABMrO-

ATO canavisasTcs
¢ peuantopom P2Y
Onuanexaix
HAOTANMANEHLIX

BLIM BO3AGACTBIEM

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

merca ATO

3HaoTENHANLHLE

KNETKH
Cocya

pacwmpaaTcs

® OBpasosanue crycTkos »

ATO, BbILUBALIMA W3 KNATOK B MBCTA NOBPAXAS- LQ‘A?&;;;;‘:?:JS:,
HiA TKaHH, pacwennaerca a0 ALD. A canabl- Ha NIOBBPXHOCTIY
BAGTCH C PALENTOPAMH HA NOBEPXHOC TH TPOMG - TpOMOoLMTa
LYITOB, T8 ArpErnpyIoT H 0BPA3YIOT KPOBRHLE ObpasypoTeneryeT,

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

— ‘A

= AT® npuHuMaeT ydyacThe B

= o (GYHKIMOHUPOBAHUM BCEX TSITU Opra-
J HOB YYBCT. Tak, MOKa3aHO, YTO peLer-
Topsl AT® Ha MOBEPXHOCTU HEPBHBIX
KJIIETOK B CETYATKE IJa3a PEarupyrorT
o Ha HMHQPOPMAINIO, MOCTYMAIOIIYI0 OT
najoyek M Kojaboyek (KIeTOK, BOC-
SN oo IPUHUMAIOIINX CBETOBHIE CUTHAbI). B
i CBOIO OY€peab, HEPBHBIE KIETKH CET-
yaTKU UCNoab3yloT AT® u aneruixo-

JUH B KadyeCcTBE KOHEHPOMEIHATOPOB

JUTsl TIepeiadu uHGOpMaIii B LEHTPHI
TOJIOBHOTO MO3ra, OTBEYAOUIUE 3a €€

Bar

L.,)AOW'

(= — MNoopege mne

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

G TNMponudepaun

KNeToxK a

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

TOOMIOATIA NOATODHOE Cyareie AP TeNMNn — DeCTenO3

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

Huxonac Jleiin (Nicholas Dale) uz Yopukckoro yHuBepcuteta B AHIIIUU
BMECTE CO CBOMMH KOJUIETaMH MOKa3al, 4To BbICBOOOkIeHHe AT® B cTporo
OTIpEJICTICHHBIA MOMEHT Pa3BUTHS SMOPHOHA JEHCTBUTEIBHO CIYKUT CUTHAJIOM K
Havyaiy (opMupoBaHus ria3za. Takyro K€ pojib OH UTPaeT B Pa3BUTUU YIUTKHU
BHYTPEHHETO yXa — CTPYKTYpbl, OTBETCTBEHHOW 3a Bocmpusitue 3Byka. ATD
y4acTBYeT B paboTe CIIyXOBOI'O anmnapara u 'y B3pocioro yesnoseka. [lonocts ynur-
KM BBICTHIIAIOT 10 S0 ThIC. BOJOCKOBBIX CEHCOPHBIX KJIETOK, U TPUMEPHO MOJOBH-
Ha U3 HUX uMeroT AT®-penenTopsl, KOTOphIE, KaK ObLIO MOKAa3aHO, B psAJie clyda-
€B ONOCPENYIOT UMITYJIbCALIMIO HEMPOHOB. /lanee, BKyCOBbIE COCOUKM HA KOHUMKE
A3bIKa HeCcyT P2X-penenrtopsl, onocpenyronme BKycoBblie ourymenus. Coro Kun-
HaMoH (Sue C.Kinnamon) u ee koyieru u3 YHuBepcuteta mrarta Komopano B xo-
JIe XOpOULIO MPOAYMaHHbIX U OPTraHU30BAHHBIX SKCIEPUMEHTOB MPOAEMOHCTPUPO-
Basid, uTo AT® npexacrasnser coObol KM3HEHHO Ba)KHBIM HeMpoMenuatop, nepe-
JAIOIINI CUTHAJIBI OT BKYCOBBIX COCOYKOB COOTBETCTBYIOLIMM HEPBHBIM KIIETKAM,
Y YTO MBIIIH, UleHHbIe P2X; - u P2X3-peuenTopOB, HE CITOCOOHBI K BOCITPHUSTHIO
BKycCa.

HNuTepecHo, 4TO Takue e pelenTopbl OMOCPENYIOT HEKOTOphle OOJeBbIE
omyuieHrus. MHOTHE 3HAIOT HE MOHACHBIIIKE, YTO MOAKOXHbIe MHBEKIUU ATO
BecbMa Oose3neHHbl. HenaBuo rpynma ¢usnonoros u3 llIkonsr MeauiuHel, ctoMa-
TOJIOTUU U OMOMETUIMHCKUX HayK npu KoposieBckom komemxke B Jlonnone moka-
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3ama, 4To 0OJIb BO3HUKAET B pe3yJsibTaTe akTUBauu P2X-penentopoB B HEPBHBIX
OKOHYAHHUSX B KOXKE€, OMOCPEIYIONINX TaKTHJIbHBIE U 0oJieBble omrynieHus. CBs3b
AT® ¢ npyrum BuJ0oM 00JU, 2 UMEHHO BO3HUKAIOIIEH NIPHU MOBPEKICHUHA HEPBOB,
MMEET HWHOM XapakTep. OKCIEepUMEHThI, mnpoBeacHHble Kanzyxuae WHoye
(Kazuhide Inoue) u3 YuuBepcurera Kriocio B SAnonuu u Maiikiiom Cantepom
(Michael Salter) u3 Yuusepcurera TOpOHTO CBUAECTEIBCTBYIOT, UTO B 3TOM CiIydae
npoucxoaut aktuBanus AT®-penentopoB Ha MOBEPXHOCTH KJIETOK MUKPOTJIMHU B
COMHHOM MoO3re. MUKpOIJIMSA B CBOIO OYEPEAb CEKPETUPYET MOJIEKYJIbl, KOTOPHIE
pa3pakaroT HEPBHBIE BOJIOKHA, YTO M BBI3BIBAET XPOHUUYECKYIO 00J1b (cM.: Duijc
J1. HoBole moo3peBaeMbIe 110 ey 0 XpoHudeckoit 6omm /BMH, Ne 1, 2010).

VYxe ceiiuac HEKOTOpHIE (papMarieBTUICCKNE KOMITAHUN HAaMEPEBAIOTCSI MC-
noib30BaTh P2X-penenTopbl B KauyeCTBE MUIIEHEW ISl HOBBIX JIEKAPCTBEHHBIX
CPEJICTB MPU HEBPOJIOTMUECKUX OO0JISIX U 0OJIAX, COMPOBOXKIAIOIINX BocniaieHue. M
3TO TOJIBKO OJIHA U3 BO3MOKHBIX obOsacteil npuMeHeHuss AT® win ux peuentopos
B MEJIMIMHCKUX LENsIX. B TOM e psiay Haxonarcs cepAeuHO-COCyIUCThIe 3a00I1e-
BaHUs. YTOOBI OHATH MPUUYUHY, HY>KHO MPOCIEAUTh, YTO MPOUCXOTUT MPU TaKUX
natosiorusix. Kierku, nonyuusiive Guandeckue MOBPEKIACHUS WA HENPABUIBLHO
(GYHKIIMOHUpYIOLIUE, MOTYT BbICBOOOX1aTh AT® B MexKiIeTOUHYIO cpeny. Yacto
3TO CIYKUT CUTHAJIOM ISl OpraHW3Ma K BKIIFOUEHUIO MEXAHW3MOB pErapanuu, B
YACTHOCTH K BBIPAOOTKE B MOBBIIIEHHBIX KOJUYECTBAX TPOMOOIIMTOB U 00pa3oBa-
HUIO CTYCTKOB KPOBH, OCTAHABIIMBAIOIINX KPOBOTEUEHHUE. Y TPOMOOIIMTOB UMEIOT-
cs peuentopsl noaruna P2Y 12; ux aktuBanys BHEKJIECTOYHBIMUA MosieKyJIaMu ATO
Y BBI3BIBAECT TAKME U3MEHEHUS B KIIETKAX, KOTOPbIE YCKOPSIIOT 00pa3oBaHUE CryCT-
KOB. DTH XK€ COOBITUS JIe)KaT B OCHOBE BO3HUKHOBEHHSI TPOMOOB B KPOBEHOCHBIX
cocyZiax, YTO MOKET MPUBECTU K MH(DAPKTY WIM MHCYJBTY. YK€ CO3IaHO JieKap-
CTBO-«0J10KOacTepy» MoJ Ha3BaHMEM KIIOMUAOrpPEI, KOTOPOe OJOKUPYET PEeLenTo-
pel P2Y12.

AHATOMUSA ATD

B kauectBe Hetipomennatopa AT® HEenocpeaCTBEHHO YYacTBYIOT B (PyHK-
LMOHUPOBAHUH T'OJIOBHOI'O MO3Ta M CEHCOPHBIX PELENTOPOB, & TAKXKE B PETYIISILIUN
pa®oTHI MBI U IPYTUX OPTaHOB U TKaHeW. BrICBOOOXk1asCh U3 KIIETOK, HE OTHO-
camuxcsa K HepBHOU cucteme, AT® 4acTo CIy)XUT «CITYCKOBBIM KPIOUKOMY IS
3alIMTHBIX peakuuii. Huxke npuBeneHsl HekoTopble npumepsbl aectBust AT® Ha
pa3iMyHbIe OPTaHbl U TKaHU. B oHMX ciyyasx 3T (QYHKIMH YK€ YCTAaHOBJICHBI, B
JIPYTUX U3y4aOTCSl.

MO3I'. AT® onocpenyeT cBs3b MEXIAYy HEHPOHAMH, a TAKKE MEKAY
HEeHpOHaMH U KJeTKaMmu rind. MHbopmaius, nepeHocumasi STUMH MOJIEKYJIaMHU U
MPOJYKTOM HUX PACLICIVICHUS aIECHO3UHOM, BIIUSET HA COH, MaMsTh, 00y4aeMOCTb,
JIBUTATEIbHYIO aKTUBHOCTb. A €CJIM CUTHAJI CIMIIKOM CHUJIbHBIN, MOXKET pa3BUTHCA
AMUJICTICUS WJIM JApyTHe Tcuxudeckue pacctpoiictBa. AT® cmocoOCTByeT 3aXuB-
JIEHUIO PaH, HO B TO K€ BPEMsI MOXKET 3aIlyCKaTh MPOLECC allonTo3a Mpu HEWpoie-
TeHEPATUBHBIX 3a00JICBAHUSIX.

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

CEPILIE. Monekynbsl AT®, BEICBOOOK1aeMbIe BMECTE C HOPAIPEHATMHOM
HEPBHBI MU KJIETKAMHM BETE€TaTUBHOW HEPBHOW CHUCTEMBI, CTUMYJHPYIOT COKpaIlle-
HUs cepJieyHoi MbIibl. Hapyiienus B paboTe 3TOM CUTHAIBHOM CUCTEMBI BBI3bI-
BAIOT APUTMHUIO U UBMEHEHUE apTEPUATILHOTO JIaBJICHMUS.

JIPYTUE OPI'AHBI. AT®, BbicBOOOXJa€MBbINi HEPBHBIMH KJICTKAMHU KH-
HIEYHHUKA, CIOCOOCTBYET COKPAILIEHHUIO €0 CTEHOK M CEKPELUHU MUILEBAPUTEIBHBIX
depmenToB. AT yyacTBYeT TakKe B PETYNALMU 3PEKLUHU, COKPAIIEHUN CTEHOK
MOYEBOI'O ITy3bIPA.

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

KOXA. AxrtuBamus AT®-penentopoB crnocoOCTBYET 3aKMBIICHUIO paH, a
Tak)Ke, BO3MOXKHO, YYacCTBYET B HOPMaJIM3AllMM MPOILECCOB KJIETOUHOM mponude-
paluu Ipy Takux 3a00J€BaHUSIX, KaK TICOPUA3 U CKIEPOICPMHUSL.

NMMVYHHAS CUCTEMA. Mosnekyabsl AT®, BeIXoAsIIME U3 KIETOK MPH
IIOBPEXKIACHUAX TKAHEH, CTUMYJIUPYIOT KIETKH UMMYHHOM CHCTEMBI K 3aIlyCKy
BOCIAJICHHS] — 3alIUTHOM peakiuu oprann3dma. OQHaKO CIUIIKOM CHIIBHOE U JJIH-
TEJIBHOE BOCIIAJICHUE MOYKET IIPUBECTU K HEXKEIJIATEIBHBIM II0CJICICTBUIM, HAPU-
Mep peBMarougHoMmy aptputy. AT® B kauecTBe nepeHocurMka WH(OpMAIUU MO-
MOTaeT KJIETKaM UMMYHHON CHUCTEMbI YHUUTOXATh KJIETKU, UHPUIIUPOBAHHBIC Ta-
TOT€HHBIMU OAaKTEpHSIMU, MTPEAOTBpALIaeT cTUMyHpytouiee neiicreue ATO, a He-
CKOJIBKO CXOJHBIX IIPENapaToB MPOXOAAT MOCIEIHUE CTAINHA KIMHUYECKUX HCIIBI-
TaHui. Eiie ogHo noiie AeATeNbHOCTH ISl Tepanuu, HauelneHHon Ha AT®, — nu-
nieBaputenbHas cucrema. Jhxeitme Namuran (James J. Galligan) u apyrue co-
TPYJHUKH YHUBepcuTeTa mrara Muuuran nokazanu, yto AT®, BeicBoOOXKIae-
MBIM U3 HEPBHBIX KJIETOK KUIIEYHUKA, cBA3bIBaeTcs ¢ P2X- u P2Y-peuentopamu
CTEHOK M yYaCTBYET B PETYJISIIUUA UX PUTMUYHBIX COKPAIIEHUMN, MPOTATKUBAOIINX
MUILY 10 KUIIEYHOMY TpakTy. OnHOBpeMEeHHO MOJeKyabl AT®, cBA3bIBatONIMECS
¢ P2Y-peuentopamMu Ha MOBEPXHOCTHU KIJIETOK, KOTOPBIE BBICTUJIAIOT MOJIOCTh KH-
[ICYHUKA, YCUJIMBAIOT CEKPEIMIO MUIIEBAPUTENbHBIX (pepMeHTOB. BerecTsa, neii-
CTBYIOLIME HAa 3TH PELENTOPHI U BIUSIOIIME HA YKa3aHHBIE ITPOLECCHI, MPEACTAB-
JSI0T OOJBINON MHTEpeC i (hapMaleBTUYECKUX KOMIIaHUN KaKk BO3MOXKHBIC KaH-
IUJAThl HAa POJb JIEKAPCTBEHHBIX CPEICTB, HANPABJICHHBIX HAa YCTPAHECHHE CUH-
JpoMa pa3ApakeHHOM TOJICTOM KHIIKHU U e1lle 0oJiee cephe3HOM MaTojaorun — 00-
ne3nu Kpona.

Tor ¢akr, yuto AT® yuyacTByeT B NOAJEPKAHUM HOPMAIBLHON pPabOThI
MHOYKECTBA OPraHOB U TKaHEW, MPEANOJIATaeT BO3MOKHOCTh €r0 MPUMEHEHUS IS
JICUEHHMS 1IEJIOT0 psifia pacCTPOMCTB: OOJIE3HEH MOYeK, KOCTEeH, MOYEBOTO My3bIps,
KOH, HEBPOJIOTMUECKUX U MCUXWYEeCKuX natojoruil. U uro emie 6omee BaKHO —
AT®, BO3MOXKHO, SIBISIETCA OJHUM W3 €CTECTBEHHBIX 3aIlIUTHUKOB OpraHu3Ma OT
onkoyiornueckux 3aboneBanuii. Eme B 1983 1. Dmmesep Pamomopt (Eliezer
Rapoport), paboTtaBummit Torna B Meaunuucko# mkoae boctoHckoro ynuBepcure-
Ta, cood0nI 0 crnocoOHocTH AT® yHUUYTOXKAaTh pakoBbie KieTku. HoBocTh Obliia
BOCTIPUHSATA C OOJBIIMM CKENTULIM3MOM, HO C T€X MOpP cpazy HECKOJIbKO Jabopa-

74



TOPHUI HE3aBHCUMO JIPYT OT Apyra nokasaiu, yTo AT® aeiicTBUTENBHO MOJABISAET
POCT OIyXOJIEH, B YACTHOCTHU MPEACTATEIBHOMN KEIE3bl, MOJIOYHBIX KEJE3, MPSIMOI
KHIIKY, SIMYHUKOB, MUIIEBO/A,a TAKKE OCTAHABIMBACT pa3BUTHE MeJIaHOMbI. CHT-
HajpHas cucteMa ¢ yyactueM AT®, ¢ 0OJHON CTOPOHBI, BBI3BIBAET AllONTO3 PaKO-
BBIX KJIETOK, a C Ipyroil — crnoco0cTByeT audepeHnnanuu KIeToK, i BCe BMECTe
3TO 3aMEIJISIET POCT OITYXOJIH.

Jiist Toro utoObl HOBBIE cBeZieHUs 0 GyHKIMSIX AT® Hanum npakTHYecKoe
IIPUMEHEHUE — MMEETCS B BUJY CO3JaHUE JIEKAPCTBEHHBIX MPENApPaTOB, TOTOBBIX
K yImoTpeOJeHuto, — MpHUACTCS MpojenaTh OTpoMHYI0 padoTy. Ho yxke ceiiuac
MHOTHE Hay4YHO-HCCIIEe0BaTeNbCKUE JabopaTopuu U (apMaleBTUYECKue KOoMIa-
HUU aKTHUBHO 3aHHMMAIOTCS NMOMCKAaMH BEIIECTB, KOTOpPbIE M30MPATEbHO BIIUSIN
OBl Ha OMpeeNIeHHbIE MOATHIIBHI perenTopoB AT® mnm O6I0KUpOBAIH paciIere-
aue AT® mociie ero BEICBOOOKIECHUS U3 KIIETOK.

AT® — Be3gecyuipb

VYyactue AT® B paboTe cambIX pa3HbIX CUTHAJIBHBIX CUCTEM CTABUT IEPEN
UCCIIEIOBATESIMU IO KpaiiHEeN Mepe OJJHY CEphEe3HYI0 MPoOJIeMy: CO3/1aHuE JIeKap-
CTBEHHBIX CPEJICTB, HAIICJICHHBIX Ha €IMHCTBEHHBIN OpraH WIA TKaHb. BO3MOXKHO,
pelIUTh €€ IOMOXET pa3zHooOpa3ue CyObeIMHUYHBIX KOoHpurypamuii ATO-
pPELENTOPOB y pa3HbIX BHUJOB KJIETOK M TKaHeW. bammkur Kak meltaercs ceivac
CKOHCTPYHpOBaTh UCKycCTBeHHble ATd-penenTopsl, KOTOPbIE MOXKHO ObUIO ObI
BCTPOUTH B KJIIETOUHbIE MEMOpPAHBI in VItro WIH J1a’Ke B KIETKU Ja0OPATOPHBIX JKH-
BOTHBIX. DTO MO3BOJIUT BBISIBUTH MOCJEACTBUS MUHUMAJIbHBIX U3MEHEHUU (yHK-
uui penentopoB. ECTe W apyrue moaxonpl K HANMpaBJI€HHOMY U3MEHEHHIO (yHK-
nroHnpoBanus AT® Kak CUTHAJIIBHOW MOJEKYJIbl U U3YYEHHIO €T0 MOCIEICTBUI
Ha ypOBHE OpraHU3Ma.

OnHO U3 HEJAaBHUX NOCTIKEHUH mociaenuux 20 et B Toi 00JiacTH Uccie-
JIOBaHUM, 0 KOTOPOU HaeT peub, — onpeaenenue Ipukom ['yokcom (Eric Gouaux)
u3 OperoHCKOro YHUBEPCUTETA KPUCTALITUYECKON CTpYKTyphl P2X-kaHana y peio-
KU 1aHuo pepuo. Tenepp Mbl MOXKEM IPOCIEIUTH 3a PAOOTON JaHHOTO pelLenTopa
Ha aTOMHOM YPOBHE U IOHATH, KaK ocyuecTBisiercss AT®-curnanusamnus oT Mo-
MEHTA CBS3bIBAHMS MOJIEKYJIbI C PELIENITOPOM 10 MOMEHTA ITOJIyYEHHs CUTHAJA Lie-
JOW (pU3UOJIOTUYECKON CUCTEMOM. DTO MOMOXKET TaKK€ B MOMCKE HOBBIX JIEKap-
CTBEHHBIX CPEZICTB LIEJIEBOr0 IEUCTBUA.

HenaBno AT®-penienTopsl ObLIM OOHAPYKEHBI Y PACTEHUN M TaKUX MPO-
CTEHIINX OpPraHuW3MOB, KaK CHHE-3€JIeHbIe BOJOPOCIH, aMeObl U HIMCTOCOMBI, YTO
OTKpPBIBAET HOBBIE BO3MOXKHOCTH B OOpbOe ¢ 3a00jieBaHUSIMU PACTEHUN U Jaxe
HalJET TPUMEHEHUE B CEIbCKOM Xo3sicTtBe. Hamnume cucrem ATO-
CUTHAJIM3AIMU Y Pa3HbIX (OPM KW3HM, JAIEKO OTCTOSIIMX APYT OT Jpyra Io
YPOBHIO CJIO’KHOCTH, HABOJUT HA MBICIb, YTO KOMMYHUKATUBHAs (DYHKIIUS MOSBU-
nack y AT® Tak e 1aBHO, KaK U CIIOCOOHOCTH 3aracarh SHEPTHIO.

MBI ¢ yIoBIE€TBOpEHHEM HAOJI0aeM 3a TeM, KaK U3MEHsETCS OTHOIICHHE
K curHanbHOM poinu AT®. 50 et Ha3aa cama 3Ta Ujiesl CYUTaIach HECEPHE3HOM, a
cerogusi K AT® mposiBisieT MHTEpeC Bce OMoIorHuecKkoe cooodimecTBo. Mbl yBepe-
HBI, YTO KOT/Ia-HUOY1b BO3MOXKHOCTH AT® packporoTcs B TIOJHON Mepe U MOCITY-
YKaT yJIIYYIIEHUIO Ka4eCTBa )KU3HHU JIIOACH.
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MuxkpocomManbHOe OKHCIeHHE U OHOJIOTHYecKHe (PYHKIUHM KHCI0POaa
B 3TOM Ipoliecce.

Mukpocombl - MOP(OJIOTHUECKH 3aMKHYThIE BE3UKYJIbI, B KOTOpBIE Ipe-
BpaIllaeTCsl SHAOIUIA3MAaTUYECKUI PETUKYIYM MpH roMoreHusanun TkaHeu. Cie-
JIOBATEJIbHO, MUKPOCOMHYIO (hpakilMio, BbIACISIEMYIO Mpu Iu(pepeHnaibHOM
HEeHTPU(PYTUPOBAHUU TOMOTE€HATOB, 00OPa3yIOT MPEUMYIIECTBEHHO MEMOpaHbl H-
JIOTIa3MaTHYECKOTO PETUKYIYMa U HEKOTOPBIE APYTrHe CyOKIETOYHbIE CTPYKTYPbI
(Hanpumep, puOOCOMBI).

MukpocomMallbHOE OKHACIEHUE OCYHIECTBISAETCS (DEPMEHTHBIMU CUCTEMAMHU,
JIOKAJIN30BaHHBIMU MPEUMYIIECTBEHHO B MUKPOCOMHOM (DpaKLMKM TaKUX OPraHoB,
KaK M€YEHb U HAJNOYECYHUKH, B MEMOpaHax IJ1aJKOro 3HAOILIa3MaTHYECKOro pe-
tukynayma (OIIP). @epmeHThl, KaTaau3upyroNIMe BOCCTAHOBIEHUE OJHOTO aroMa
MouiekyJibl O, ¢ 00pa3oBaHUEM BOJbI M BKIIOYEHHE APYroro aroMa KUCIOpoaa B
OKHUCJISIEMOE BEIECTBO, MOJYYMUIN HA3BAHME MHUKPOCOMAJIBHBIX OKCHJA3 CO CMeE-
IIaHHON (QyHKUHEH WM MUKPOCOMAaJIbHBIX MOHOOKCUTEHa3. OKUCIEHUE C y4acTH-
€M MOHOOKCHUI€Ha3 OOBIYHO M3YYaroT, UCIOJIb3Ys IpenapaTbl MUKpocoM. B oTiu-
Y€ 0T MUTOXOHJPHUAIBLHOTO OKHUCIIEHUS, TI€ BEAYIYIO POJIb, KaK ObLIO MOKA3aHO
BBIIIE, UTPAIOT PEAKIUU ACTHAPUPOBAHMS, a KUCIOPOJ SBISETCA KOHEYHBIM aK-
LENTOPOM 3JIEKTPOHOB U HCIOJIb3YETCS JIUIIb AJi1 00pa30BaHUs BOJIbI, B MpOLIEC-
caX MHUKPOCOMAJIbHOTO OKHMCIJICHHsI aKTUBUPOBAHHBIA KHUCIIOPOJ HEMOCPEACTBEHHO
BHEJIPSIETCSL B OKUCIsieMOe BelecTBO. [Ipu 3ToM QpyHKIMOHANBHAS POJIb MUTOXOH-
JPUAIIBHOTO U MHKPOCOMAJIBHOTO OKHCIIEHHS B KIIETKE paszinyHa. MUTOXOHIpH-
IIbHOE OKUCJIEHUE - MEXAaHU3M HCIIOJIb30BAaHUS KUCIOPOJa B OMOIHEPTEeTUYECKUX
npoleccax. MUKpOCOManbHOE OKUCIECHUE - MEXAHU3M MCIOJb30BaHUs KUCIOPOIa
¢ "MIacTUYECKUMU' LUEITAMU.

DepMEHTHbIE CUCTEMBI, JIOKAJU30BAHHBIE B MUKPOCOMHOW (pakiuu u
CHOCOOHBIE MCIIOIb30BaTh MOJIEKYJISIPHBIN KUCIOPOJ JIsl OKUCIIEHUS creruduye-
CKUX OPraHMYECKUX COCIMHEHUH, NEATCS HAa OKCUT'€HA3bl, IPUCOECTUHSIIONINE 00a
atoma kuciopona (A + O, --> AQO;), U TUAPOKCHUIIA3BI, TPUCOCTUHSIONINE K CyO-
CTpaTy TOJBKO OAWH U3 IBYX atomMoB O, (A + O, --> AOH + [O]). Bropoii atom
KHCJIOpOJa MCIOJIb3yeTcss 00buHO Ha okuciienne HAJI®H,. Hanpumep:

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

MuxkpocomanbHas 11enb (HEpMEHTOB, OCYILIECTBISAIONIAs THAPOKCHINPOBa-
HUE, B 3HAUUTEIbHON Mepe uzydeHa. OHa cogepxut uutoxpom P-450, BocctaHOB-
neHHbli CO-KOMITIEKC KOTOPOr0 UMEET MAKCUMYM MOTJIOLIEHU MIPU JJIMHE BOJI-
bl 450 BM, cnenuduueckuit dhraaBonporenn, Bmodaronmii ®AJl, u Fe-6enok,
coJep Kaluii HerTeMUHOBOE kene30. CrienyeTr 3aMeTHThb, YTO (PIaBOMpPOTEHABI U
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IUTOXPOMBI, KOTOpble (YHKIMOHUPYIOT B MHKPOCOMAJIBHOM II€MH OKHCIICHUS,
PE3KO OTINYAIOTCS OT PEPMEHTOB MUTOXOHAPUATBHOMN JABIXATEIbHON LEMH.

TudpokcunasHsiii KoMnAeKc
cyyacmuem yumoxpoma Py,

[Fe—6enox; &I;
V2HAADH+H*]

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

Ha puc. 78 B o6mieit popMe mpeacraBieHa LENb MEPEeHOca JIEKTPOHOB B
MHKPOCOMAaX, MPU y4aCTUU KOTOPOM OCYHIECTBIIAETCS TMApPOKCHIMpoBaHue. Kak
BUJHO M3 3TOTO PUCYHKA, UMEIOTCA JIBE TOYKM Iienu, riae ydactByer HAJIDH,:
NEPBBIM pa3 OH TMOCTABJIAET aTOM BOJIOPOJA W MPOTOH Jyisi 0Opa3oBaHUs BOJBI,
BTOPOW - OTAAET BJIEKTPOH JUIsl BOCCTaHOBJIEHUs muToxpoma P-450 (B mepeHoce
AJIEKTPOHA HA IUTOXPOM YYacCTBYIOT (hJIaBOMPOTEU]] U OENIOK, COoIepkKaIIUi Here-
MUHOBOE kee30). Cunraercs, 4To HuToXpoMm P-450 BeITONHSAET NBOSKYIO (DYyHK-
1ri0. Bo-mepBhIX, OH CBS3BIBAET CyOCTpaT T'MAPOKCUIMPOBAHUS, BO-BTOPHIX, Ha
HEM MTPOUCXOJUT aKTUBALUS MOJIEKYJIIPHOTO KUCIOPOAA.

K 4duciy 3HIOreHHBIX CyOCTPaTOB MUKPOCOMAIBHOTO OKHCIICHHUS CIEYET
OTHECTH CTEPOUJIHBbIE TOPMOHBI U XOJECTEPUH, a TaKXKe, MO-BUAUMOMY, HEHACHI-
IIEHHBIE )KUPHBIE KUCIOTHI. B mocneaHee Bpems MOSIBUITUCH YKa3aHUSI HA BO3MOXK-
HYIO pOJIb PEaKUUi MHUKPOCOMAJIbMOIO OKHCIIEHHsS B OMOCHMHTE3€ MpOCTarjiaHIu-
HOB. Bennko 3HaueHHE MHUKpPOCOMAJIBHOI'O OKHCJIEHHS B METa0OIM3ME JieKap-
CTBEHHBIX CPEJCTB U PsAJa TOKCHUYECKUX COEAUHEHHUI.

1. OcHoBHBIE hepMEHTHI MUKPOCOMAJIBHBIX 3JIEKTPOHTPAHCIHOPTHHIX
uenemu

MukpocomalibHasi CUCTeMa HE COJIEPKHUT PACTBOPUMBIX B IIUTO30JIe OEITKO-
BBIX KOMIIOHEHTOB, Bce (DePMEHTHI - MEMOpaHHbIE OCJIKH, aKTUBHBIC IIEHTPHI KOTO-
PBIX JIOKAJIM30BaHbl HA NUTOIIa3MaTUYeCKoi oBepxHoctu DP. Cucrema BKIOYa-
€T HECKOJIbKO O€JIKOB, COCTABJISIONIMX ANNEeKTpoHTpaHcnopTHeie nenu (LI13). BOP
CYILLIECTBYIOT JIB€ TaKu€ IIeMH, IiepBasi cocTout u3 AByx ¢pepmeHToB - NADPH-P,5
penykTassl U IUTOXpoMa Pgso, Bropas Bkiouaer ¢epmeHT NADH-1mmuroxpom-bs
penykTasy, HUTOXpoM bs 1 emmé oauH dhepMeHT - creapouia-KoA-aecarypasy.

JuiekTpoHTpaHcnopTHas uenb - NADPH-P,5 penykrasa - nuroxpom
Ps50. B OomnbImHCTBE CiydaeB JTOHOPOM 3JIEKTPOHOB (€) U1l ATOM IENU CIIYKUT
NADPH, oxucnsiembriit NADPH-P45, penykrazoii. ®epMeHT B Ka4eCTBE MPOCTETH-
YECKOH TPYMIIBI CONEePKUT 2 KodepmeHTa - hrnaBuHaneHuHau-uykineotus (FAD) u
dbnaBuamononykieotus; (FMN). Tlporonsr u snekrponst ¢ NADPH mepexonst
nocienoBateabHo Ha kKodepmenThl NADPH-P450 penykrasel. BoccranoBneHHBIN
FMN (FMNH,) okucisieTcst TMTOXpOMOM P50 (CM. cxeMy HUXKe).
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IuroxpoM P,5 - reMOnIpoTENH, CONEPKUT NMPOCTETUUECKYIO IPYIILY I'EM U
MMEET y4aCTKU CBSA3bIBAHUS JJIsl KUCJIOpoAa U cyocTpaTa (kceHoOnoTHka). Hazpa-
HUE LUTOXPOM P50 yKa3sIBaeT Ha TO, YTO MAKCHUMYM IIOTJIOLIEHUS KOMIUIEKCA IIU-
ToXpoMa Pysq texxut B obnactu 450 HM.

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

NADP* X FADH,/ \ FMN Fe‘ (Paso) ROH

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

Oxucngemblii cyOCTpar (JOHOP 3JEKTPOHOB) IS NADH-HI/ITOXPOM bs -
peaykrasbl - NADH (cMm. cxemy Bbie). [Ipotons! u anekrponsl ¢ NADH nepexo-
AT Ha KodepMeHT peaykraszbl FAD, cienyromuM akuenTopoM 3JE€KTPOHOB CIy-
#uT Fe" muToxpoma bs. I{uToxpoM bs B HEKOTOPBIX CIydasx MOXKET OBITh JOHO-
POM BJIEKTPOHOB (€) i ruToxpoma Py unu nis creapousi-KoA-necarypassi, Ko-
TOpasl KaTaJlu3upyeT 00pa30BaHUE JIBOMHBIX CBA3EH B KUPHBIX KUCIOTaX, IEPEHO-
CsI QJIEKTPOHBI HA KUCTIOPOJI ¢ 00pa3oBaHKeM BoOJIbI (prc. 12-2).

NADH-nmutoxpom bs peaykrasza - AByXJTOMEHHBIN Oenok. ['oOynsipHbIit
IIUTO30JIbHBIA JJOMEH CBSI3bIBAET MPOCTETUYECKYIO Tpynny - kodpepment FAD, a
€AMHCTBEHHBIN ruapooOHBI "XBOCT" 3aKkpemiseT 6eI0K B MeMOpaHe.

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

NADH-uuToxpoMm bs -peaykra3a U IUTOXPOM bs, SBISISCH "3aSKOPEHHBI-
Mu" OenkaMH, HE (PUKCHUPOBAHBI CTPOrO HA OMPENETEHHBIX YYaCTKaX MEMOpPaHbI
OP ¥ m103TOMY MOTYT MEHATH CBOIO JIOKAJIM3ALUIO.

2. DyHKIUOHUPOBaHUE HUTOXpPOMa P s

N3BecTHO, YTO MOJIEKYJISIPHBIN KUCIOPO B TPUILJIETHOM COCTOSIHUM UHEP-
TEH U HE CIIOCOOEH B3aMMOJICHCTBOBATh C OPraHUUECKUMHU COSAMHEHUAMU. UTOOBI
clienaTh KUCIOPO PEAKIIMOHHO-CIIOCOOHBIM, HEOOXOAUMO €ro MPEeBPATUTh B CHH-
TJIETHBIM, UCTIONB3YsSl (PEPMEHTHBIE CUCTEMBI ero BoccTaHoBieHUs. K uuciy Tako-
BBIX ITPUHA/JIEKUT MOHOKCUIE€HA3HAsl CUCreMa, cofeprkamas HUTOXpoM Pyso. Casi-
3bIBAHME B aKTUBHOM IIEHTpE UToXpoma P50 munoduipaoro Bemectsa RH u mo-
JIEKYJIbI KUCJIOPO/AA MOBBIIIAET OKUCIUTEIbHYI0 aKTUBHOCTD (JepMEHTA.
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Uuronnasma

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

Puc. 1. Daexrponrpancnoprabie nenu IP. RH - cyoecrpar muroxpoma
P4s0; cTpenkamu moka3zaHbl peakuy IepeHoca IEKTPOHOB. B ogHOM cucteme
NADPH okucnserca NADPH nutoxpom Pyso-penykrasoit, kotopas 3aTem nepeaa-
€T 2JIEKTPOHBI Ha LIEJI0€ CEMEUCTBO HUTOXPOMOB Py59. BTOpas cucrema BKiIro4aer B
ce0s okucinenne NADH nutoxpom bs-peaykra3oit, 31€KTpOHbI IEPEXOAAT Ha 1U-
TOXPOM bs; BOCCTaHOBJIEHHYIO (hopMy IIUTOXpoMa bs okuciseT creaponi-KoA-
JiecaTypasa, KoTopasi IEpeHOCUT IEKTPOHBI Ha Os.

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

CyMMapHOe ypaBHEHHE peakuu THIpOoKcuiIrpoBanus Bemectsa RH ¢ep-
MEHTaMU MUKPOCOMAJIbHOTO OKHCIICHHUS:

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

Cybctparamu P45 MOryT ObITH MHOTHE THIPOPOOHBIE BEIIECTBA KAK K30-
T€HHOTO (JIEKapCTBEHHbIE Mpenaparbl, KCEHOOMOTHKHU), TaK U SHIOTEHHOro (cre-
POUIBI, )KUPHBIE KUCIOTHI U JIP.) MIPOUCXOKICHHUS.

Takum oOpazoM, B pe3ynbrare nepBoil (ha3pl 00e3BPEKUBAHUS C yUaCTUEM
uToxpoma Pysp mpoucxoauT moaudukanus BEHIECTB ¢ 00pa3oBaHueM (DyHKITHO-
HAJBHBIX TPYII, TMOBBIMIAIONIMX PACTBOPUMOCTH THIPOPOOHOTO coenuHeHus. B
pe3ysibraTe MOAU(PHUKALMU BO3MOXKHA MOTEPS] MOJIEKYJIOW €€ OMOJIOrM4ecKon ax-
TUBHOCTU WM Jaxe (opMHpoBaHHE 00Jie€ aKTUBHOIO COEIWHEHHUsS, YEM Bellle-
CTBO, U3 KOTOPOTO OHO 00Pa30BaJIOCH.

3. CBoiicTBa CHCTEeMbl MUKPOCOMAJIbHOTOOKHUCJICHH I

Baxueiiie cBoiicTBa (PepMEHTOB MUKPOCOMAIBHOTO OKUCIEHUS: HIMPO-
Kasi cyOcTpaTtHas cnenupuIHOCTh, KOTOpasl MO3BOJSET 00E3BPEKUBATH CaMble
Pa3HOOOpa3HbIe MO CTPOSHUIO BEIIECTBA, U PETYISAIUS AKTUBHOCTHU M0 MEXAaHU3ZMY
WHTYKIIH.

IIIupokas cyocTpaTHas cneuudpuunoctsb. U3o0dopmbl Pysy

K nacrosimemy BpemeHu onucano okojo 150 renoB uuroxpoma Pyso, Koau-
pyrommx paznuunbie n3odopmel hpepmenta. Kaxmas uz nzodopm Pyso umeer muo-
ro cyocTpaToB. ITUMHU CyOCTpaTaMu MOTYT OBITh KaK SHAOTEHHBIC JTUTOPUIHHBIC
BElIeCTBa, MOAU(DUKAIMS KOTOPHIX BXOAUT B MYTh HOPMAJIBHOTO MeETa0OJIM3Ma
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3THX COEAMHEHHUH, Tak U THAPO(POOHbIE KCEHOOMOTUKH, B TOM UHKCJE JIEKapCTBa.
Omnpenenénnpie U30(popMbl HUTOXpOMA

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

Hzo 3 02

5 ‘/'
2H"*

4
P450-F82' 02 RH - P‘so-Fez° 02 RH

‘\ BTopoﬁ <

Puc. 2. Tpancnopr 3J1eKTPOHOB NPHU MOHOOKCUT€HA3HOM OKHUCJICHUH C
yuactueM P,5o. CsizbiBanue (1) B akTUBHOM IIeHTpe iuToxpoma P s BelecTBa
RH akTuBHpYyeT BOCCTAHOBIICHUE JK€JI€3a B TEME - IPUCOEAUHSAETCS TIEPBBIN AIIECK-
TpoH (2). U3MeHeHue BaJeHTHOCTH Kejle3a YBEIMUUBAET CPOJICTBO KOMILIEKCA
Puso-Fe®**RH x Monekyie kucioposa (3). [TosBIICHIE B [IEHTPE CBS3BIBAHIS LIUTO-
xpoma Pysp Mosiekyibl O, yCKOpSIET MpUCOEIUHEHUE BTOPOTO AJIEKTPOHA U 00pa3o-
BaHHe KoMIUTekca Pygo-Fe** 0, -RH (4). Ha cenyromem stame (5) Fe** oxucmsercs,
BTOPOH 2MEKTPOH MPUCOSAMNHICTCS K MOJIEKyIie Kuciopoza Puse-Fe**0,”. Bocera-
HOBJICHHBI aToM Kucmoposa (O°) cBsi3bIBacT 2 MPOTOHA, i 06pasyeTcs 1 MoeKy-
na Bojbl. Bropoit atom kucnopona uaet Ha nocrpoenne OH-rpynmnsl (6). Moau-
dbunmposanHoe BemiectBo R-OH otaensiercs ot dhepmenta (7).

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

Peryasinusi AKTUBHOCTH MUKPOCOMAJILHOM CHCTEMbI OKUCJIECHUS

Perynsuus akTUBHOCTM MHUKPOCOMAJIBHOW CHCTEMBI OCYILIECTBIISIETCS Ha
YPOBHE TPAHCKPUIIIUU WIH MTOCTTPAHCKPUMNIIMOHHBIX U3MEHEHU. MHayKuus cuH-
T€3a MO3BOJISIET YBEIMUUTh KOJIMYECTBO (DEPMEHTOB B OTBET Ha MOCTYIUJICHUE WU
oOpa3oBaHHE B OpPTraHU3ME BEIECTB, BHIBEJECHUE KOTOPHIX HEBO3MOXKHO 0e3 yua-
CTHUSI CUCTEMbI MUKPOCOMAJILHOTO OKUCJICHUSI.

B Hacrosiiee Bpems onrcano 6osee 250 XUMUUECKUX COCITMHEHUH, BBI3bI-
BAIONIUX HMHAYKIIUIO MUKPOCOMAIBHBIX (hepMeHTOB. K 4uCIy 3TUX HHIYKTOPOB
OTHOCST 0apOUTypaThl, MOTUIUKINUYECKAE apOMATUYECKUE YTII€BOJIOPObI, CIIHP-
ThI, KETOHBI U HEKOTOpbIe cTepouabl. HecMoTpss Ha pazHooOpazre XUMHYECKOTO
CTPOCHHMS, BCE MHIYKTOPHI UMEIOT PsAJl OOIIMX MPU3HAKOB; UX OTHOCAT K YUCITY
TUNO(UIBHBIX COSAMHEHUN, U OHU CIY>KaT CyOcTpaTaMHu JIJisi HUTOXpoma P yso.

O0mue nyTu kKaradoau3Ma.

O0mme myTn kKaTadoaM3Ma HAYMHAIOTCS C MUPYyBaTa, KOTOPHII MpeBpaiiia-
eTcsi B Moyiekyny anetui-CoA mopa JAeiCTBHEM CII0OKHOTO MYJIbTHU(PETMEHTHOTO
MUPYBATJAETUAPOT€HA3HOTO KOMILUIEKCA B MHUTOXOHAPUSAX. 3aTEM MOJIEKYJa alle-
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tua-CoA mojBepraercsi MoJHOMY OKHUCIEHUIO B IMKJIE TPUKAPOOHOBBIX KHCIIOT,
r7ie U3 JABYYIJIEPOJHOIO (PparMeHTa YKCYCHOM KUCIIOTHI U3BJIEKAIOTCS 8 3JIEKTPO-
HOB. JTH 31€KTpoHBI B coctaBe Mosiekynl HAJ/IH u ®A/IH, BoBiekaroTcsa B mpo-
1[EeCC OKUCIUTENbHOTO (pochopunrpoBanus, rae cunresupyercss ATD u obpazyer-
cs1 H,O. K o0mum nmyTsiM KaTadoaM3Ma OTHOCAT: OKUCIUTEIIbHOE JeKapOOKCH-
JMPOBAHKUE MUPOBUHOTPAAHON KHUCIOTHI, IIUKI TPUKAPOOHOBBIX KHUCIIOT, OKHCIIH-
TenpHOe (pochopunmpoBanue.

OxkuciauresbHoe AeKApPOOKCHUIMPOBAHHE NHPOBHHOIPAJAHON KHMCJIOTHI
Tpancnopt nupyBata. IlocTymieHne nupyBara B MHUTOXOHJPUM (TPaHCHOPT
nupyBaTa) 00ECIeurBaeT CrieuanbHas OeIKoBasi TPAHCIIOPTHAS CUCTEMA, JIOKATH-
30BaHHAs] BO BHYTPEHHEW MHUTOXOHApHAILHOM MemOpane. IIupyBar mocrymaer B
MUTOXOHJPHH U3 LIUTO30J151 COBMECTHO C MPOTOHAMH IO MEXAHU3MY CONPSHKEHHO-
ro TpaHcmopTa. /[BWKyIen CHIION MPU 3TOM SIBJISIETCS SHEPrUs MPOTOHHOTO Ipa-
JIMCHTA.

CrpoeHue nupyBaTAETHAPOreHA3HOrO KoMiuiekca. [lupyBarnermaporenas
HBIM KOMIUIEKC COCTOUT U3 512 cyObeuHuI] 00BEAMHEHHBIX B CIIOXKHBIA MYJIbTH-
dbepmenTHBIN KOMIUIEKC. B ero coctaB (puc. 3) Bxoaar 3 ¢epMeHTta: nupyBate-
ruaporenaza (El), auruaponunoamuparmirpancdepaza (E2) u puruaposiumno-
amugaeruaporenasza (E3), a taxke 5 xodepmentoB : tuamunaudocdar (THD),
JUTNOoeBasi KHUCJIOTa (CBsI3aHHAs Yepe3 CBOI KapOOKCWIBHYIO Tpymmy Ce-
aMUHOTPYMION JIM3UHA, BXOASIIET0 B COCTaB (PEpMEHTA — TUTUAPOIUIIOAMHU AN~
ntpancdepassl, ¥ nanee HazbiaeMmas Junoamua), PAJl, HAI" u CoA. Tpu ko-
dbepmenta (THD, nunoamun u DAJl) KOBaJIGHTHO CBSI3aHbI B AKTHUBHBIX IICH-
tpaxdepmento E1, E2 u E3 coorserctBenno, a HAJI" u CoA BBIIOIHSIOT Poib
BTOPBIX CYOCTPAaTOB B XUMUYECKHUX PEAKUIUAX (MUTPUPYIOIIHE KOPEPMEHTHI).

OcobeHHOCThIO (PepMEHTOB U OEJIKOB KOMILJIEKCA SIBJISIETCS TO, YTO BCE
dbepMeHThl U OEJIKOBbIE KOMIOHEHTHl MYJIbTH(EPMEHTHOTO KOMILIEKCA KOAHUPY-
torcs B saaepHor JIHK u cunTesupyrorcs B nurosone. Ilocne ux nocryruieHus B
MUTOXOHJPHUAIIbHBIN MaTpuKC (Tipu 3ToM 3aTtpauynBaercs sHeprusi ATD u npoToH-
HOTO TPaJIME€HTa) OHU MOJABEPrarTcs GUHATLHOMY (OJIUHTY C MOMOIIBI0O MHUTO-
XOHJIPUATBHBIX IIANIEPOHOB, MPUOOPETAIOT (PYHKIIMOHAIHHYIO aKTUBHOCTh U 00b-
SAUHSIOTCA B MYJIbTU(EPMEHTHBIN KOMIUICKC.

[TocenoBaTenbHOCTh PEAKIMKA B MUPYBATACTHAPOIr€HA3HOM KOMILIEKce. B
TOM KOMILJIEKCE MPOUCXOIUT MpeoOpa3zoBaHue nupysaTta B auetuin-CoA, coaep-
KAl MaKpOIPTUYECKYIO0 THOA(UPHYIO CBSI3b U YAAJICHHE U3 MUpPYyBaTa 2-X 3JIEK-
TPOHOB B cocTase MoJiekysisl HAJIH.

3HaueHUe JEKApOOKCUIMPOBAHUS MHUpYyBaTa AJiA WU3BJICUYCHUS] DHEPIUHU U3
MOJIEKYJIbI MCKJIIOYUTENIbHO BEIUKO. TpW YriepoAHbIX aToOMa MUpyBaTa HMEIOT
pa3HyIO CTENEeHb OKUCIIeHUs. YTraepoa MeTuiabHol rpynmbl (-CH3) umeet creneHn
OKHCIICHHS —3 1, CIICAOBATENBHO, B JAIbHEHIIEM TIpH ero okuciaeruu 1o CO, (C™)
MOXHO MOJIYYUTh 7 3JEKTPOHOB. Yriepo keto-rpynmsl (YC=0) oKuUCleH 3Ha4u-
TEJbHO (CTeNeHb OKucieHus +2) npu ero okucieHun 10 CO, MOKHO U3BJIeUb 2
EKTpOHA. A yriiepoa KapOOKCUIBLHOM TPYIIBl OKUCIICH MOYTH MOJTHOCTHIO (+3).
[ToaToMy KapOOKCHIIBHASI TPYIINIa 3TO J0 HEKOTOPOW CTEeNeHW OayuiacTHash 4acTh
MOJIEKYJIbI C TIO3ULUU HU3BJICYEHUS] SHEPIHH, OKHUCIEHUE 3TOTr0 YIVIEpOAAa MOXKET-
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JaTh JUIIb | 3eKTpoH. Y aaneHue KapOOKCHIBHOM Tpynmbl (T.€. peakluio JeKap-
OOKCWJIMPOBaHUs) KaTalIM3upyeT (PEepMEHT NUPYBATIETUAPOreHa3a B aKTHBHOM
LEHTPE KOTOPOro JIOKAJTU30BaH THaAaMUHANPOCcPaT — KOPepMeHT aeKapOOKCHIUPO-
BaHMUS.

1. B aktuBHOM 11eHTpe (hepMEeHTa MPOUCXOTUT MPSMOE B3aUMOCHCTBUE
JIByX aTOMOB YIJiepoja ¢ oOpa30BaHMEM MEXKJIYy HUMH KOBAJIEHTHOW CBS3H. DTO
B3aMMOJICUCTBHE O0YCIIOBICHO PA3HOMMEHHOCTBIO 3apsiIoB, KOTOPHIMU 00JaatoT
YTJIEpOJ KETO-TPYIIBI IUPYBATa C OAHOW CTOPOHBI M aTOM YIJIEPOJA THA30JIbHO-
TOKOJIbITa THaMHUHITHpOdochaTa ¢ Ipyrou.

2. Ha »toii cranuu El1 (mupyBartneruaporeHasa) N€EpEeHOCUT aTOM BOJIO-
pona u nByxyraepoaHsii anetwibHbl PparmedT (CH3-CO-) Ha Mosekyy iumoe-
BOH KHCIIOTBI, TIOKAJTM30BaHHYIO B aKTUBHOM IIeHTpe hepmenta E2 (muruaponmmo-
amupanetwitpancdepasnl). [Ipu s3Tom B akTUBHOM 1ieHTpe (hepMeHTa oOpaszyercs
aleTUATHOA(Up JUINOaMua, a BOCCTAHOBJICHHE MPHU ATOM JIMIIOAMMJIA CHOCOO-
CTBYET U3BJICUECHHUIO elle | aneKTpoHa (0T 2-Tro yriaepoAHOro aToMa MUpyBara.

3. B stoii peakiun CoA-SH arakyeT THO3(UpHYIO CBSI3b B aKTHBHOM
ueHTpe depmenta E2, pa3peiBaeT €€ U NMpHUCOEAUHSIET K ceOe ABYXYIiIepOAHbIN
anetibHbIA PparmeHT (CH3-CO-). TIpoucxomut obpazoanue anetuin~CoA, Ko-
TOPBI TOKHUJIAET AaKTUBHBIM 1eHTp ¢epmenta E2 (aurumaponumnoamupanetu-
arpancgepassl). [lpu sToM 00a aToma cepbl JIUIOEBON KUCIOTHI MOJHOCTHIO BOC-
CTAHOBJICHBI.

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

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

CBSI3b OKHCJINTENBHOI0 1eKapPOOKCHIMPOBAHMSA MUPYBATA € MPOLECCOM

OKHMCJIUTENBHOT0 (pochopuinpoBanms.

[Ipu mnpeBpamenun nupyBata B aueTwi-CoA mnpoucxoauT oOpa3oBaHUE
HAJIH, TpaHCOpTHUPYIOLIErO 3JEKTPOHBI B ABIXaTENbHYIO Lienb. Ilapa anekTpo-
HOB B IPOLIECCE OKUCTUTENBHOTO (hochOpHIMPOBAaHUS MOKET Y4acCTBOBATh B CHUH-
teze AT® ¢ oOpazoBanuem 110 2,5 Moiab AT® Ha 2 MOJb 3JIEKTPOHOB. Y CHIIEHUE
pacriana AT® B kieTke BEAECT K NOBBIIMIEHUIO KOHIIEHTpauuu A/I® u ycKOpeHUIo
okucinenus HAJIH B npixarenbHo# nenu. [IoBbIlIEHHE KOHLEHTpaLUU HA21+, B
CBOIO OY€pellb, CTUMYJIUPYET OKUCIUTEIbHOE AeKapOOKCHIMPOBaHUE MUPYyBaTa.
Hanpotus, noseimenne koHnentpauuu AT® u HAJ/IH cHuxkaer ckopocTh 3TOTO
nporecca.

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

Peryasinusi nupyBataeruaporeiazioro komiviekca (ILIK).

Perynsamus nupyBaTaeruaporesazoro komiuiekca (IIJIK) mmeer Baxnoe
3HaYeHHE JJI1 0O0eCreueHus IMKIJIa TPUKapOOHOBBIX KUCIIOT - TOILIMBHBIMUI MoJIe-
Kynamu anetTwi-CoA. TouHas peryssnus 3Toro KOMIUIEKCA UMEET BaKHOE 3HaYe-
HUE B CBA3M C HEBO3MOYKHOCTBIO OOpaTHOro npeoOpazoBanus auetmi-CoA B nu-
pyBat, T.K. (EpPMEHTHI, HEOOXOIUMBIE ISl 3TOTO B OpPraHU3ME YeJOBEKa OTCYT-
CTBYIOT.

AxtuHocTh [IJIK perymupyercst pa3iauuHbIMH CIIOCOOAMH: JOCTYMHOCTBIO
CyOCTpaToB, MHTHOMPOBAHUEM MPOIYKTAMHU PEAKIUH, AIJIOCTEPUUYECKUM ITYTEM,
MyTEM KOBaJEHTHON MOIU(PUKAILIUY.

AKTUBHOCTh MNHPYBATAECTUIPOTCHA3HOTO KOMIUIEKCA YBEJIMYMBACTCS IIPU
NOBBIIIECHUA KOHUEHTpauuu AJID, BHYTPHUKIETOYHOIO KAJIbLHS, NOJ BIMSIHUEM
TOPMOHOB: MHCYJIMHA U a/IpEHaJINHA.

[Tpu nosbitmenun koHneHTpanuu AJI® TIJIK Haxomutcs B Hepochopuiu-
pPOBaHHOM aKTUBHOHN opMe. ITOT 3PPEKT yCUTUBAETCS IPU MOBBIILICHUU KOHIICH-
TpalMUd BHYTPUKIETOYHOIO Kayblius, KOTOpbIA akTuBupyer ¢ocdarazy I1JIK. Ta-
Kol MexaHu3M aktuBauuu [1JIK ocoOeHHO BakeH B MBILIIAX U KUPOBOM TKaHU.
AxtuBanus [1/IK nmpoucxoauT taxke noj BiAussHUEM UHCylIuHA. OnuH U3 3¢ dek-
TOB MHCYJIMHA — TMOBBIIMICHUE KOHUEHTPAUWN BHYTPUMUTOXOHAPHUAIBHOTO Kallb-
1y, 3T0 nIpuBoauT K aktuBupoBaHuio 1I/IK. B kierkax muokapna [1JIK aktusn-
pYyETCS aApPEHATINHOM.

Peryisinysi aKTUBHOCTH NIUPYBATACTHIPOreHA3HOI0 KOMILJIEKCA.

KoBanenTtHas OcymectBisiercs GochopunrpoBanuem u aedochopuiiu-
MOAU(UKALINS: poBanueM.B coctas [1[IK BxoasT 2 peryisiTopHbIX CyOb-
enunauipl: kuHaza [1IK - dochopunupyer pepmenTs
koMmriiekca unHaktuBupyer [1/IK; a pocdarasza - nedoc-
bopunupyetrdepMeHTsl, peBpaias GepMeHTaTUBHBIN
KOMIUIEKC B aKTUBHYIO (hopMYy.

NurubupoBanue [IpoayKTel NUPYBATAECTUAPOTEHA3HON PEAKIIUHU aJUIOCTE-

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

peaKuuu: HazapocPopuIupyeT U UHAKTUBUPYET (GEPMEHTHI KOM-
IJIEKCA.

Takum o6paszom, nmpu Hakoruiennn HAJIH u anetun-CoA
TOPMO3HUTCS NpeBpalieHue nupysara B anetuin-CoA. Tak,
HaIlpUMED, B IE€YEHU IIPH FOJIOJAHUU:

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

- B IPUCYTCTBUU BBICOKOMOJIEKYJISIPHBIX )KMPHBIX KUCIIOT
unruduposanue 11K ycunusaercs. [lupysart npu aTom He
OKHCIIIETCS. U MOXET OBbITh UCIIOJIb30BAH Il CHHTE3a
IIFOKO3BI (B MPOILIECCE TIIOKOHEOTeHE3a).

Amocreprudeckui [lupyBaT amiocTEpUUeCKH aKTHUBUPYET HEPOCHOpUIMPO-
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MyTh: Ba"Hywo ¢opmy /1K, neficTBys coriacHo ¢ Apyrumu cyo-
ctpatamu HAJ['u CoA.

I'nukonus.

['mukonu3 (ot rped. glycys — cinankuii u lysiS — pacnam) — mporecc oKucie-
HUSATIIOKO3bI, B pe3yJIbTaTe KOTOPOr0 MPOUCXOJUT PaCHICIVIEHUE TIIOKO3bI C 00-
pazoBaHHEeM2 MOJIEKYJ MupyBaTa (adpOOHBIM TIIMKOJIW3) WM 2 MOJIEKYJ JIaKTaTa
(anaspoOHbIATIMKONN3). [Ipy a’pOOHBIX YCIOBUAX MUPYBAT NMPOHUKAET B MHUTO-
XOHJIpUH, T1e nojiHocThrookucisgercs 1o CO, u HyO. Ecnu conepkanne KUCIopo-
Jla HEJAOCTAaTOYHO, KaK 3TO MOYKET MMEThb MECTO B aKTUBHO COKpAaIArOUIEHcs
MBIIIIE, MUPYBAT OPEeBpaIacTCs B JaKTaT. [ TIMKOJIU3 — OJIUH U3 [IEHTPAIbHBIX MY-
Tell KaTaboJM3Ma TIFOKO3bI HE TOJBKO B KUBOTHBIX M PACTUTEIBHBIX KJIETKAX, HO
TaK)K€ Y MHOTUX MHKPOOPraHu3MOB. buosornueckoe 3Hauy€HUE TIIMKOIU3a COCTO-
UT B TOM, YTO 3TO OCHOBHOM MYyTh PACIICIICHUSI TIIOKO3bI 10 KOHEUHBIX MPOIYK-
toB CO, n H,O. IMEHHO 3TOT MyTh MOCTABIAET KJIETKE MPeOoOIaJalolIyI0 J0JI0
AT® — g0 60-70 % npu 0OBIYHOM MHUILIEBOM paIMOHE YelloBeka. Bee necsTh pe-
aKIUH TJIMKOJIN3a MPOTEKAIOT B IIUTO30JI€ KJIETKU U XapaKTEPHBI ISl BCEX OPTaHOB
Y TKaHEM.

[Ipu a’poOHBIX YCIOBUSIX MUPYBAT MPOHUKAET B MUTOXOHAPHUH, IJ€ MOIHO-
ctero okucasercs 1o CO, m H,O. Ecnu conepkaHue KUCIOpPOJa HEAOCTATOYHO,
KaK 3TO MOXET MUMETh MECTO B aKTMBHO COKPAIIAOIIEICs MBIIIIE, MUPYBAT Mpe-
BpaIllaeTCs B JIAKTAT.

[ToaBOS UTOT PACCMOTPEHUIO XUMHU3Ma MPOIECCa TIIMKOJIN3a, OCTAHOBUMCS
€Il pa3 Ha €ro OCHOBHBIX OCOOEHHOCTSIX.

1. B raukonu3e He3aBUCMMO OT TOrO, MPOTEKAET OH MO aHa3pOOHOMY
WM  a’poOHOMY  TIyTH, MOXKHO  BBIJICJUTH JBA  OCHOBHBIX  JTara.
Peakiuu 1-5 cocTaBisiOT mEpBBIA 3TAIl TIIMKOJIN3a, CYyTh KOTOPOTO — IpEBpallie-
HUE CTaOMIBLHOM MOJIEKYJIbI TIIOKO3bI B IBE MOJIEKYJIbI 00JIe€ peaKIMOHHOCIIOCO0-
Horo (hochornuuepanbaeruaa. Ha stom stane rimkosnsa pacxoayrTcs ABE MoOJie-
KyJbel ATO.

BTopoii sTan riamkonau3a BKIOYAET PEAKIUU, IPUBOISIINE K MPEBPALLICHUIO
docdormunepanbieruga B MUpyBaT WK JIAKTAT (COOTBETCTBEHHO peakuuu 6—10
wm 6-11).

OTH peakIuu CBA3aHbl ¢ cuHTe30M AT,

2. BOIBIIMHCTBO MIMKOIUTUYECKUX PEAKIUN 00paTHMO, 32 UCKITIOYCHU-
em Tpex (peakiuu 1, 3 u 10);

3. Bce npomMexyTouHble coeIuHEHUs HaXOASTCs B PochopuampoBaHHON
dbopme.MctounukoM ¢ocdaTHOM rpymibl B peakuusx (HochopuinpoBaHus siBIs-
1otrcst AT® (peakuuu 1, 3) wim HzPO, (peakius 6);

4, Perenepanus HA I+, HeoOX0uMOTO 1151 OKMCIICHUSI HOBBIX MOJIEKYJI
dbochornaunepanbaeruaa, MPOUCXOIUT TPU a’3pOOHOM TIIHUKOJHU3E TOCPEIACTBOM
NBIXaTEJIbHOMU IIEIH.

[Ipu 5TOM BOZIOPOJI TPAHCIIOPTUPYETCS U3 IIUTO30J51 B MUTOXOHJIPUU C TO-
MOIIIBIO YeHOuHOro Mexanusma.llpu anaspo6nom raukonnse HAJI' perenepupy-
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€TCSl B PEaKIU BOCCTAHOBJICHUSATIMPYBATA B JIAKTAT, CONMPSHKEHHOTO C OKUCIICHHEM
HAJIHo.

S. O6pazoBanue AT® npu rIUKOIN3E MOKET UATH IBYMS IyTSMHU: JIHOO
cyocrpataeiM (pochopunupoBanueMm, korga ais obpazoBanus AT uz A D u
H3PO, ucnonb3yercst sHEpTUsi MaKpOIPruiIecKoil cBsi3u cyocTpara (peakuuu 7, 9),
1100 TyTeM OKHCIUTEIHLHOTO (OCPOPMIMPOBAHMS 3a CUYET DHEPTHU IepeHoca
AJIEKTPOHOB W TIPOTOHOB B JIBIXaTEIHHON IIETIH.
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TEMA: HUTOKHWHBI, MITEMHWA U PEITEPOY3UA: KIMHUYECKUE AC-
ITEKTBI.

OcHoBHbBIE BOIIPOCHI TEMBI.

1) HeiitpodunsHbie rpaHyIoNUTHI, MOHOIIMTHI U Makpodaru

2) ['pynmbl xeMOoTakCU4ecKuX BellecTB ((haKTOpbl XEMOTAaKCUca JUIsl HEUTpPO-
(¢uI10B, MOHOLIUTOB/MaKpO(haroB)

3) OcHOBHBIE MOJIEKYJIBI KJIETOUHBIX MEMOpaH, yJIep KHBAIOLIUEe KIETKU BOC-
HaJIeHUS

4) [Ipu3Haku akTUBaUU HEUTPODUIIOB

5) AHTUMUKpPOOHBIC OCITKU U (epMEHThI HEUTPO(DHUIOB, MOHOIIMTOB U MaKpO-
¢daros

6) Pois 3HIOTENMATBHBIX KIETOK B Pa3BUTHUN BOCTIATUTEIHHON pPEeaKInn

7) dakrop dhon BuseOpanra (GDB)

8) [{uToxknHBI. MeTaboIUThI apaXuJI0HOBOK KHCIOTHI

9) CHHAPOM CENTHYECKOTO MIOKa

10) HWmemust u penepdysus. ['unoressr pa3Butus (CBOOOIHOpAIMKAIbHAS TH-
o 2+
M0Te3a; TUIOTE3a MOBPEXKIACHUS, CBsI3aHHas ¢ mneperpy3koi Ca“ ; rumores3a) MOBpexe-
HUS B CBA3M C noTepeit pochonumnuioB u3 capKkoieMMbl

AKTyaJH)HOCTb TEMBI.

Huroxkunsl (UK) — 3TO0 mpomyumpyembie KiI€TKaMH OEIKOBO-TIENTHIHBIE
(akTOpbl, OCYHIECTBISIONNE KOPOTKO-AUCTAHTHYIO PETYJIALMIO0 MEXKIETOUHBIX U
MEXKCUCTEMHBIX B3aUMOACUCTBUN. LIUTOKMHBI OINpEnesstoT BbIKMBAEMOCTh KilE-
TOK, CTUMYJISIIIUIO WJIM MHTUOMpOBaHUE WX pocTta, TudPepeHnpoBKy, QyHKIIHO-
HAJIBHYIOAKTUBAIIMIO W amonTo3 KiIeToK. CroCOOHOCTh PErysupoBaTh IMEpPEeUuc-
JIeHHBIE (PYHKIIMKM OOYCJIOBJIICHA TEM,UTO TOCJE B3aUMOJCUCTBHUS ITUTOKWHOB C
KOMIUIEMEHTAPHBIMU PELENTOPaMU Ha MOBEPXHOCTH KJIETOK, CUTHAJI 4epe3 JJie-
MEHTbl BHYTPHUKJIETOUHOW TPAHCAYKIMU MEPENaeTCs B AP0, TNI€ aAKTUBUPYIOTCS
COOTBETCTBYIOILIUE FEHBI.

benku, mpoaykThl aKTUBUPOBAHHBIX IUTOKMHAMU TE€HOB, CHUHTE3UPYIOTCS
KJIETKAMH U PETYJIUPYIOT MEPEUUCICHHBIEBBILIE MPOLECCHI.

Hutokunsl (LIK) — ropmMoHONo00HBIE MOJIEKYJIBI, IEUCTBUE KOTOPHIX Ha
KJIETKY-MHIIIEHb OMOCPEIYETCSl BEICOKOCTICHIM(UYHBIMU BbICOKOA)(PUHHBIMU MEM-
OpaHHBIMU PELIENTOPaMHU.

IMTOKUHPACTBOPUMBII peu@)
—> O

pacuICIIiCHUE CBA3BIBAHUE C MHTAKTHBIM PEHEIITOPOM 3a6n01<14p013a1—n—10
D =

L A4 KJIETOYHAsi MeMOpaHa
ey 2

1
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Puc. Pacmeopumuie peyenmopul 011 4umoKuHoa.
1 — pepMeHT KJIETOYHOU MOBEPXHOCTHU; 2 — IUTOKUHOBBIN PELETITOP

Bce penenrtopsr LIK npenctaBistitoT co6oii TpaHCMEMOpaHHbBIE TIIMKOMPOTE-
WHBI, Y KOTOPBIX BHEKJIETOUYHAs 4acThoTBeUaeT 3a cBsa3biBaHue L[K. Kak mpasuino,
ATH PELENTOPBbI COCTOAT OOJiee YeM M3 OJHOM CyObeTUHUIIbI, TPUUYEMBBICOKOA(D-
(buHHOE CBSI3bIBAHUE SIBJISIETCS CIEICTBUEM B3aUMOJICHCTBUS C Pa3HbIMU CyObeIH-
HUIIAMH, KaX/1asg U3 KOTOPBIX caMa CrocoOHa CBs3bIBaTh coOTBeTcTBYIOmUN 11K,
HO ¢ Oosiee HU3KOM aPpuHHOCTHIO. OOHU CyOBENUHHULIBI PELENTOPOB PEAruPyOT
TOJIbKO ¢ ompeneneHHbIM [IK, B To BpeMs kak Apyrue crnocoOHbl (HOpMHUpPOBATH
obmrue perentopbl s pasHbix 1[K. Hamwuame oOmux cTpykTyp B perenTopax
MOET 00yCIOBIMBaTh PyHKIMOHANIBHOE cX0ACcTBO psana LK. Kpome toro, cymie-
CTBYIOT OOIIME TPYNIOBBIE PEUENTOPHI, CIOCOOCTBYIONINE YCTPAHEHUIO HU30BITKA
K B ouare mopaxenus. CHHTE3 pELENTOPOB MPOTEKAET 00Jiee MHTEHCHUBHO M
JUIMTENIbHO, YeM cuHTe3 cooTBeTcTBytomux LK, uto oOycnoBnuBaer ux Ooinee-
MOJIHYIO M OBICTPYIO SJIMMHUHALIMIO U3 COCYAMCTOrO pyciau pean3aluio OMOJIOTH-
yeckoro 3¢(ekra B odyare nopaxeHus. PacTBopuMblil peienTop, CBSI3bIBAIOIIUNCA
¢ LIK,— 370 oTuienyieHHbI (EepMEHTOM BHEKJIETOUHBIN JOMEHMEMOpPAHHOTO pe-
uenTopa. PacTBopumbie perienTopsl COXpaHsIIOT BHICOKYIO ap(pMHHOCTD B OTHOIIIE-
HUM CBOMX JINTAH/IOB U Oylarojapst 3ToMy crocoOHsl HeTpanuzoBatblK, npensaT-
CTBYS UX JIOCTYIy K MHTAaKTHBIM MEeMOpaHHBIMPELETITOpPaM; UX MOXHO OOHapy-
UTh B CBIBOPOTKE UMOU€e. PacTBOpHUMBIE PELIENTOPHI MOTYT BBIIIOJIHATE (PYHKIIUU
KOHKYPUPYIOIIMX AHTAarOHHUCTOB, 4 TAK)K€ Y4YaCTBOBATb B TPAHCIOPTE, OCTABKE
LK B ouar nopaxeHus1 UBBIBEICHUU UX U3 OpraHn3Ma. B pesynbrare B3aumoneu-
cteus LK ¢ pementopoM MHHIMHMpPYETCS CUTHAJN, MEPEIAYaKOTOPOTO B KIETKY
OOBIYHO TPOUCXOIUT JIHOO 1O MyTH cydactueM siHyc-kuHasbl (JAK)-STAT, mu6o
1O IMyTH ¢ yyacTueM kuHa3bl Ras-MAP.

B ornnuune ot kiaccuyeckux ropMoHoB 0oabMHCTBOLIK sBisercst mosne-
KyJaMH JIOKAJIbHOTO (TapakpUHHOTrO)aercTBrsl. OHU NMPOAYLUUPYIOTCS U YTUIIU3U-
PYIOTCS KJIETKaMU, HaXOJAIUMHUCS B TECHOM OJM30cTH. BO3MOXKHO MayTOKpHUHHOE
nevicteue LK, T.e. nelicTBre Ha Ty ke KIETKY,KOTOpas CEKpETHpOBaja JaHHBIN
LK. Ilocne BwLaeneHusikaeTkamu-npoaymnearaMu [[K uMeroT KOpoTkud mepuon-
MOJTYBBIBEJICHUSI U3 KPOBOTOKAa. BriBenenue karadommsupoBanHbix LK u3 opra-
HH3Ma OCYLIECTBIIAETCS IEYEHBIOM ITOYKaMu. HecMoTps Ha KOPOTKMH NEPUOI
xkn3Hu L[K,B ChIBOpOTKax nake 340pOBBIX JTOHOPOB HHOTZA OIPEACISIOTCS X
Huzkue ypoBHU. Cekpenusa LK — kpatkocpounsiii npouecc. Koaupyromas 1K
MPHK nHecTabuiibHa, 4TOB COUYETAHWU C KPATKOCPOUYHOCTHIO TPAHCKPHUIILUU Te-
HOBLIK npuBOIUT K HEMPOIOIKUTENEHOCTH UX OMOCHHTE3A.

K cucreme LIK B Hactosiiee BpeMsi OTHOCAT 0k0J10300 MHIMBHIYyaTbHBIX
MOJMNENTUIHBIX BelecTB. CpearuBCeX U3BECTHBIX K HACTOSIIEMY BPEMEHH CEKpe-
TUPYEMBIX KJIETKAMH PEryJsiTOpHbIX (akTopoB aBe rpynnsl LKsemstoTcs nHanbdo-
Jiee XOpOIlIO M3YYEHHBIMHU U, B CBSI3U CITUM, HaMOOJI€e YacTO UCIOJIb3yEMbIMH B
JUMarHocTuyeckux mensax. 1o ¢aktopel pocta U LUK ummynnoi cuctemsl (HUC).
LK UC xapakTepu3yIoTcs CIeIyIOMUMUA O0IUMUCBOMCTBAMH:
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* CUHTE3HUPYIOTCS B IPOLIECCE peaanu3alud MEXaHHU3MOBECTECTBEHHOIO WIIU
cnenupuueckoro UMMYHUTETA;

* TIPOSIBJISIIOT CBOIO aKTUBHOCTH MPU OYEHb HU3KUX KOHIIEHTpalusx (Mopsii-
ka 10-11 M/n);

* CIIyaT MeIMaToOpaMy UMMYHHOM ¥ BOCHATUTEIbHOWpEaKuii 1 00J1a1atoT
ayTOKPUHHOM, MapaKpUHHON UIHAOKPUHHON aKTUBHOCTHIO;

*00J1a1at0 TILICHOTPONTHOM (TTOTH (D YHKITMOHAIBHOM )aKTUBHOCTBIO, T.€. OJUH
K oxa3pIBaeT BIMAHUE HAPA3JIUYHBIE IIPOLIECCHI;

*XapaKTEPU3YIOTCS MOCIEA0BATEILHOCTHIO OCYIIECTBICHUS () (PEKTOB: OUH
[IK cnmocoGen mHaymupoBath mpoaykimio apyroro K wmm skcnpeccuro ero pe-
IIENITOPOB; HAOMIOAACTCS TAKKE CHUHEPTH3M M aHTarOHU3MJIICUCTBHS Pa3IMYHBIX
LK.

Knaccudukanua K MoxeT npoBoAUTHCS MO UX OMOXUMHUYECKUM U OMOJIO-
TUCKHM CBOWMCTBAaM, a TAKXKEIO TUIIAM PELENTOPOB. B 3aBUCUMOCTH OT TOr0, KaKkH-
exsieTku MC npenMylecTBEHHO CUHTE3UPYIOT TOT uiunHou LK, paznnuaror uH-
teneiikunbl (IL), MoHokuHbl unuMdokunsl. B Hactosiee BpeMs 37 UHTEpICHKH-
HOBUMEIOT 1U(ppoBbie o603Hauenus (IL-1-37), octanpHbiel[K OykBennsie: CSF
(kononuectumyaupyroimue pakropsr), OSM (oukoctatua M), LIF (pakTop, unru-
oupytonuiineitkosusie kietku), TGF (tpanchopmupyromme QakTopbipocTa),
CNTF (umnuapnsiii Heipotpoduueckuit gakrop), INF (paxTtop Hekposa omyxo-
neit), uarepdeponsl (IFN) ut.a. [To mexanusmy aevictBus LK MC MOXHO yCIIOBHO
MOJIPA3/ICTUTh Ha CIEIYIOLUE TPYIIIbL:

1. npoBocranutenpabie [IK (IL-1, IL-6, IL-12, TNFa, IFNo,IFNf, IFNYy,
xemokuHbI — |L-8, MCP-1, RANTES u np.) npoxyuupyroTcst U ASHCTBYIOT Ha UM-
MYOKOMITETCHTHBIE KJIETKH, UHUIIUMUPYS BOCHATUTEIbHBIN OTBET. MHOTHE aBTOPbI
OTMEYAalOT, YTO BBICOKUU YpoBeHbITHX LK siBisieTcss oTpakeHHeM aKTUBHOCTH U
TSYKECTH MATOJIOTMYECKOTO MPOoILecca.

2. [TporusoBocnanutensabie 1K (IL-4, IL-10, TGFB u np.), perynupy-
olye crenuduueckrue MMMYHHbBIE PEAKIIMUK OTPAaHUYHMBAIOIIME Pa3BUTHE BOCIIA-
JICHUS.

3. Perynstopsl KJIETOYHOTO M TYMOPAJIbHOTO MMMYHHUTETa (€CTECTBEH-
HOTO WU CTIEIU(PUIECKOTO0), 00aaronue coOCTBeHHBIMU P HEeKTOPHBIMH (DYHK-
USMHU (TPOTUBOBUPYCHBIMH, IIMTOTOKCUYECKUMH).

Crnextpol 6unosorndyeckux aktuBHocter [IK MC B 3HauuTenbHON CTETEHU
NEPEKPBIBAIOTCA: OAUH M TOT K€ MPOIECC MOKET CTUMYJIMPOBATHCA B KJIETKE 00-
nee yem oauuMm I[[K. Bo wmuorux caydasx B gneiictBusx LK waGmromaercs
cunepru3m. Auturennas (Al') ctumynsuusa npuBoauT K cekpeunn LK «mepBoro
nokosnenusi» — IL-1 u -6, TNF-0, KoTopble HHIYIIUPYIOT OMOCUHTE3 IIEHTPATLHOTO
perynstopHoro LK: IL-2, a Taxxe IL-3-5, INF-y u np. B cBoro ouepensn, [IK «BTO-
pOTO MOKOJICHUS» BIUAIOT HA OMOCHHTE3 paHHUX. Tako MPUHITUT EWCTBHS 03~
BOJISIET HE TOJBKO PETyIMPOBATH UMMYHHBIM OTBET, HO U aMIUIU(UIIUPOBATH €TO,
BOBJICKasl B PEAKIIMIO BCE BO3pacTarollee yucio kietok. IL-2 mosBusercs B quTo-
miazme T-kieTok yepe3 2 1 mocie ctumyssiiuu; 1L-4 gepes3 4 4, [L-10 yepe3 6 4,
IL-9 uepes 24 4. I[luk BBIPAOOTKM paA3IUYHBIX JHUM(POKUHOB BapbHUPYET:
12 u gyt IL-2, 48 9 s IL-4 u [L-5, 72 u aist IL-9 u INFy.
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HeiictBue LUK TecHo cBsizaHo ¢ (h)U3HOJIOTMUECKMMH U MATOPHU3UOIOTHYE-
CKMMH pEakIUsIMU opraHusma. [Ipm 3TOM mpoucXOAUT MOAYJSALMS KakK JIOKAJIb-
HBIX, TAK U CUCTEMHBIX MEXaHW3MOB 3alUThl. OJHON M3 BaxKHEHIMX (DYHKIIHIM
cuctemsl LK sBisieTcst obecrnieuenne corinacoBaHHOTO ACHCTBUS UMMYHHOM, SHI0-
KPUHHOW M HEPBHOW CHUCTEMBI BOTBET Ha CTpecC. YCUIEHUE MPOAYKIHUH OMpejie-
aenusix LK Bocmanenus umm ¢GakTopoB, CTUMYIHPYIOMIUX POCT JTUMQOIUTOB,
MOKET JIe)KaTh B OCHOBE HEKOTOPHIX 3a0osieBaHWil. BTO ke Bpemsi CHUXKEHUE
ypoBHs psiaa LK Takxke ciocodHompoBounpoBarh 3adoseBanue. Tak, CSF urpaer
BEIYLIYIOPOJIb B HOPMAJIbHOM I'€MOIIO33€, U YMEHBIIECHHUE €ro IMPOAYKIUU Hapy-
1aeT MEXaHU3MBbI 3aIUTH TPOTUB HH(EKITHIA.

[Tockonpky LK siBIsIIOTCS TOKAIBHBIMUA MeAHAaTOpaMu, Oosee 1eaecoodpas-
HO U3MEPSATHh UX YPOBHU B COOTBETCTBYIOIIMX TKAHSX IMOCIE IKCTPAKIIMU TKAHEBIX
IIPOTEMHOB WJIA B €CTECTBEHHBIX KUIKOCTAX, HAPUMED, B CII€3€, CMBIBAX U3II0JIO-
CTEH, MOYE, CHUHHOMO3TOBOM KUJKOCTH U T.4. YpoBHH LK B cbiBOpOTKE WMin 1py-
X OMOJOTHYECKUX KUIKOCTSIX OTPAXKAIOT TEKYIIEe COCTOSTHUE PA0OThl UMMYHOMN
CHCTEMBI, T.e. UX CHHTE3 KjieTkamu In Vivo. B Hopme B kpoBu LK HC He
onpenenstorcsa. Beisisaenue 1IK oObiuHO oTpakaeT Hanuuue BocnaieHus. Omnpe-
nenenue ypoBHed mpoaykuuu [IK MoHoHykieapamu mnepudepuyeckoi KpoBU
(MIIK) in vitro moka3piBaeT (YHKIHOHAIBLHOE COCTOSIHHE OTHX KIICTOK.
Cnonrannas npoaykuus [IK MIIK B KynbType CBHUIIETEIBCTBYET, UTO OHU YK€
aKWBHUPOBAHKI IN VIVO. MHIynMpoBaHHBIN (Pa3IMYHBIMH CTUMYJISITOPAMHU, MUTOTC-
amu) cuHTe3 LIK oTpaxkaeT moTeHIHaIbHYIO, PE3EPBHYIO CIIOCOOHOCTHKIIETOK OT-
Beuath Ha Al'-cTuMyn (B 4aCTHOCTH, Ha JCHCTBHUEJICKAPCTBEHHBIX IMPENAPATOB).
CHwkeHHas wHAyIHMpoBaHHas npoxykmnus L[[K in vitro MokeT ciyXuTh OZHUM
U3MPU3HAKOB UMMYHOAE(PUIIUTHOTO COCTOSTHUS.

[Ipn OLICHKE YPOBHEN K HEO0OXO0AUMO IIOMHUTb, 4TO
oun sBisrOTCs Al-Hecnenuduueckumu ¢akropamu. [lostomy crnenuduueckas
JUArHOCTHKA MH(EKIMOHHBIX, ayTOUMMYHHBIX U QJIJIEPTUYECKUX 3a00JIEBAHUMA C
IIOMOILBIO OmpenesieHust ypoBHs Tex win uHbIX L{K HeBo3moxHa. Tem He meHee,
uzydenue ypoBHed LK mo3zBomsieT momyunts nHpoOpMaiuio o (GpyHKIIMOHATBHON
AKTUBHOCTU PA3JIMYHBIX TUIOB HMMYHOKOMIIETEHTHBIX KIIETOK; O TSDKECTH
BOCITAJINTEJIBHOTO ITPOLECCA, €T0 MEPEX0E HA CUCTEMHBIM YPOBEHD U IIPOTHO3E; O
COOTHOIIIEHUH TPOIIECCOB akTUBauu Tx1 u 2, 4To oueHb BakHO npu AuddepeH-
[IUAJIbHOW TMArHOCTHUKE Psiia MHPEKIIMOHHBIX U UMMYHOIIATOJIOTUUECKUX MPOIEC-
COB; O CTaJWU Pa3BUTHUS psJla AVIEPTMUECKUX M ayTOMMMYHHBIX 3a00J€BaHUMU.
Kpome Toro, onpenenenue ypoBHeit LK ucnonb3yercss mpu NpuMEHEHUH HOBBIX
MMMYHOMO/TYJIMPYIOIIMX TpernapaToB Ha OCHOBe pekoMOuHaHTHHBIX 1K 1 ux an-
TaroHUCTOB JUIsl M3y4YeHUs (PapMaKOKMHETUKH ITHX IPErnapaTroB, a TakXkKe HX
CIIOCOOHOCTH MHIYIIUPOBaTh cuHTe3 Apyrux LK.

OpnHako HEOOXOMMO YYUTHIBATH TO OOCTOSTENBCTBO, YTO OMOJIOTHMUYECKHE
s dextsr MuoTHX [[K, B wacTHOCTH IL, MIMEIOT BBICOKYIO CTETICHDh WIEHTUYHOCTH,
KOTOpasi CO3JaeT JOCTaTOYHO IIMPOKHUE BO3MOKHOCTH [UJIi KOMIIEHCALUU
HEJIOCTATOYHOCTH WIN JAePUIIUTA OJHUX MEAUATOPOB JIPYTUMHU, a TAKXKE TO, UTO
mHorue LK cnocoOHbl B3anMoI€CTBOBATh CO CTPYKTYpaMU OJHUX U T€X XK€ pe-
HENTOPHBIX KOMIUIEKCOB. MIMEHHO 3TO 0OCTOSTENBCTBO OOBSACHSAET HEPEIKO OT-
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CYTCTBHE KOPPEJSILIMM MEXIY coAep:kaHueM Tex win uHbIX LK 1 xnmmHnyeckumu
OCOOEHHOCTSIMU TEUYEHUSIATOJIOTMYECKOro Tpolecca. B paBHOI cTeneHu 310 OT-
HOCHUTCSI U K BO3MOXKHOMY OTCYTCTBHIO KOppeisiuu MexayypoBusiMu LK u 3¢-
dbexkTuBHOCTBIO Tepanuu. CTaHOBUTCS Bce 00Jiee OYEBHUIHBIM, UYTO OpPUEHTAIUS
TOJIBKO Ha yxke Xopoio u3BectHbie [IK MoxkeT He oTpaxaTh ICTUHHOTO COCTOSHUSA
UTOKUHOBOM PETYJISIIIMN, OCOOEHHO €CJIM YY€CTh, YTO B MOJABJISIONIEM OOIBIINH-
cTBe cirydaeB onpeneneHue LK orpannyeHo nuis HECKOIBKUMU U3 HUX.

Huroxkunsl cyononyasuuii CD4+ T-kierok

[Monynsimuio T-xennepoB (TX) MOXKHO pa3AeiuTh HApA3IUUYHBIE CyONOMyJs-
UM B 3aBUCUMOCTH OT cekpetupyembix umu LIK. Tx0 cekperupytor IL-2-5, INF-y,
CSF-GM wu cnocobusl auddepenuupoBarbes B Tx1 unum Tx2. Tx1 ydacTtByioT B
polieccax KJIETOYHOTO UMMYHHTETa, aKTUBUPYIOT Makpodaru, nmpoayuupyior 1L-2
u -3, INF-y u CSF-GM. Tx2cnocob6ctBytoT cunTedy antuten (AT) B-kimerkamu,
cexkperupytot 1L-4-6, IL-10, IL-13. IIK, npogyuupyemsie Tx1 u Tx2.

B 3aBucumMocTM OT TOro, ¢ KakMMHM KIETKaMH B3aUMOJCHCTBYET
ATl Ha paHHel cTaJuu UMMYHHOTO OTBETa — C Makpodaramu, nNpoaylupyrOIUMU
IL-12, wnu ¢ T-knerkamu, cekperupyroummu 1L-4, — ompenensieTcst xapakTep
oreta: Ixl wmm Tx2. Hapymenue Oamanca [K-npogyuupytomieit
akTuBHOCTU Tx1 m TX2 Wrpaer 3HAUYUTEIBHYIOPOJb B PAa3BUTUHA ayTOMMMYHHBIX
COCTOSIHMM, XPOHU3ALlMU M HPOrPECCUPOBAHMU BOCHAIMUTEIBHBIX 3a00JI€BaHUM.
Hampumep, eciu npu MH(GEKIUAX, BbI3BAHHBIX BHYTPUKIETOYHBIMH MHKPOOpPTa-
HU3MaMHu M BUpPYCaMH, MPOU30MJET MEPEKIIOUEHHE KJIETOYHOr0O MMMYHUTETa Ha
TYMOpaJIbHBINA, TO OyAeT HAOIIOJAThCS OCIIOKHEHUE TEUECHHUS.

HuTOKMHBI 1 UMMYHHBIN OTBET NPU MH(EKUMNOHHBIX 3a00J/1eBa-
HUSX

[Ipn monmagaHuM MHKPOOPTraHW3MOB AKTHUBUPYETCS albTEPHATUBHBIA MYTh
aKTUBALlMU CUCTEMbl KoMIIeMeHTa. HeliTpoduisl 1 Makpodaru, yaansoT narore-
Hbl C TIOMOIIbIO (aronuro3a. B MecTte MHPEKIUN CEKPETUPYIOTCA MEAUaTOPb
BOCIIAJIEHUS, KOTOPBIE JIOKAJbHO AKTHUBUPYIOT SKCIIPECCHIO MOJIEKYJH aIre3uu
(ICAM-1, VCAM-1, E-cenextuHa u L-cenekTHa) KPOBEHOCHBIX COCYIOB M 00€C-
NEYUBAIOT a/IF€3UI0 U IJIOTHOE CBSA3BbIBAHNE HEUTPO(DUIOB U AKTUBUPOBAHHOTO SH-
notenvs. B oTBET Ha JelcTBHE TaKux XeMmoaTrTpakTaHToB, kak IL-8 u MIP-1a,
HEUTPOUIIBI TPOHUKAIOT B MPOCTPAHCTBO MEXY 3HIOTEIUAIbHBIMU KIETKaMHU
cocyZoB (auanenes3). XeMoaTTpaKTaHThl (POPMUPYIOT B TKAHU TPaJAMEHT KOHIEH-
Tpauuu. AKTUBUPOBAHHBIE HEUTPO(UIIBI MUTPUPYIOT BIOJIb ATOTO I'PAJIMEHTA /10
MecTa HH(EKIUY, TJIe OHU Pa3pyIlIaloT NaTOreH.

Hekoropsle mMakpodaru, Ha3biBaeMble PE3UIECHTHBIMU WU (PUKCUPOBAH-
HBIMH, MOCTOSSHHO HaxOJATCS B TKaHSX, JIPyrM€ MHUTIPUPYIOT U3 KPOBOTOKA.
AXTHUBaLUS pa3IMYHBIMU MEIUATOPAMHU CIOCOOCTBYET YHUUTOXXKEHUIO MaTore-
HoB Makpodaramu. INF-y, mpoxymupyembrii NK-kimeTkamu, MOBBIIIAET DKC-
npeccuro mousiekys |l kilacca riaBHOro KoMIUIEKCAa TMCTOCOBMECTUMOCTH
(I'KT'C) Ha mOBEepXHOCTH KJIETOK, yCUJIMBAET (PAroruro3 U MEXaHu3Mbl YHUUTO-
KeHus. MoJIeKyJIbl TaTOTeHOB, Takue Kak jumnono- gucaxapuasl (JITIC), B 60mb-
IMX KOJWYECTBAX MPUCYTCTBY- IOIIME HA MOBEPXHOCTH I'PaMOTPHULATEIIBHBIX
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OakTepwuii, BHI3BIBAIOT TUIIEPAKTUBAIINIO MaKpo(aroB, MPUBOAIIYIO K CEKPEITHH
npoBocnanuTenbHbIX LIK — IL-1, IL-6 1 TNF-0, u ycunenuto ¢aromurosa.

[Ipu pennukanuu BUpyca B KJI€TKe, ABycnupainbHas BupycHas PHK nH-
nyuupyet npoaykiuio IFN-a u -B. Otu 1K oka3siBatoT paznuynbie 3hPeKTh Ha
npoaykiuio IFN-y u BBI3BIBAIOT MpeKpalieHre CuHTe3a Oelika B UHQPUIUPO-
BaHHOM KJIETKE, TEM CaMbIM HE JOIYCKasl MPOIYKIHIO BUPYCHBIX OeiakoB. IFN-
o 1 - cnocoOcTBYIOT akTuBaMu NK-kieTok, paspymaronumx nHQUuIupoBaH-
HbI€ KJIETKHU C MOMOIIBIO CHEIUAIBHBIX OEJIKOB, TAKUX KakK MepdOpuH U mpoTe-
a3bl rpaH3uMebl. [lpu cekpenuu B HEMOCPEACTBEHHON OJIM30CTH OT UH(PULIMPO-
BAaHHOW KJETKH, NeppopruH 00pa3yeT Mopbl B €€ MeMOpaHe, CKBO3b KOTOpbIE
IPAH3UMBI MTOMAAAI0T B KJIETKY U MHAYIMPYIOT allonTo3. ITO MPOUCXOJUT ITy-
TE€M paclIeIUIeHUs Kacla3, B OCOOCHHOCTH Kacmasbl-3, KOTOpas, B CBOIO Ode-
pens, aktuBupyet JAH- Kazy. Otot pepmenT Bri3biBaeT aerpanamnuto JHK, nn-
JYLUPYIOLIYIO alloNTOTUYECKUE Kackaabl. [ paH3uM B Takke pacuieruisier BHyT-
puKkiieTouHbIH Oenok Bid, moa netictBuem kotoporo 6enku Bax u Bak moBblimaroT
MIPOHUIIAEMOCTh MUTOXOHJIPUATIBHOM MEMOpaHbl. TO MPUBOJUT K BBIXOJY IIMTO-
xpoma C u obpa3oBaHuI0 Kacmasbi-9.

uTOoKMHBI U NIPUOOPETEHHBIM UMMYHUTET

Ecnu akTUBHOCTH BpOXKI€HHOTO UMMYHHUTETA HE JIOCTATOYHO JJIS SJIMMUHHU-
poBanus naroreHa, Al'-npesentupytoniue kietku (AIIK), ocoGeHHO AeHAPUTHEIE,
3aXBaThIBAIOT MATOIE€H U MUTPUPYIOT K MepUuPeprudecKuM JTUMPOUIHBIM TKAHSIM,
r7€ aKTUBUPYIOT JUMGOUUTH U WHULMHUPYIOT aJalTUBHBIA MMMYHHBIM OTBET.
BaxxHpiM 3Tanom akTuBalMu T-KIETOK SIBISETCS WHIYKIHS AKCIPECCUU OEIKOB
KJICTOYHOM MOBEPXHOCTH, U3BECTHBIX KaK KOCTUMYJISITOPHBIE JTUTAH/bl U MOJIEKY-
ae1. K TakoBbiM oTHOCsiTcs B7.1/CD80 u B7.2/CD86. HekoTtopbie BHYTPUKIIETOY-
HbIE MaTOre€Hbl MOTYT UHIYIIUPOBaATh cekpennto IL- 12 neHapuTHIMU KIETKaMu U
makpodaramu. |L-12 crocobctByer aktuBaruu Tx1, KOTOpbie, B CBOIO OYepellb,
npoayuupyiot IL-2, IFN-y u TNF-B, akTHUBUPYIOT IUTOTOKCHYECKHE T-KIETKH W
Makpodaru, urpasi BaXHYI pojb B MUMMYHHOM OTBETE€ Ha BUPYCHYIO U JPYTYIO
BHYTpHKJIeTOUHYI0 HHpekiuto. Tx1 takxe cekperupyroT IL-3 u GM- CSF, ctumy-
JUPYSE KOCTHBIN MO3T K MPOAYKITUU OOJIBIIOr0 KOJUYECTBA JCHKOIUTOB.

C napyroit croponsl, aktuBupoBanubeie [L-4 Tx2, cekperupyror 1L.-4-6,
IL-10 u IL-13, xotopsie ctumynupytoT npoaykuuto AT B-knerkamu. AT u ak-
TUBUPOBAHHBIC TUMQPOUUTH MUTPUPYIOT K MECTY MH(MEKIIUU JJIs1 SJIUMUHAIIUU
naroreHa. OHU HEUTPATU3YIOT TOKCUHBI U ONICOHU3UPYIOT Al i1t ob6neryenus
(daromurosa. Tx akTUBUPYIOT Makpodaru, nossimmas 3p(PeKTUBHOCTH pa3pyliie-
HUS (ParolUuTUPOBAHHBIX MATONCHOB, OCOOCHHO TEX, KOTOPhIE YCTONYHUBHI K Je-
CTPYKIHUH B Paroamn3ocoMax.

IIUTOKMHBI U BOCTIAJICHUE

MexaHu3M Ipolriecca BOCIAIIEHNAs COCTOUT U3 HECKOJbKUX 3TanoB. Ha Tpe-
ThEM, 3aKJIIOYUTEIIbHOM 3Tale€ Ha IMOBEPXHOCTU SHIAOTEIHAIBHBIX KJIETOK, Ha
BHYTPEHHEW CTEHKE KalWUISPOB, AKTUBUPYIOTCS MoJyieKynbl anre3un (E-u L-
cenektunbl, [CAM-1, VCAM-1). YUepe3 cOOTBETCTBYIOIINE MOJIEKYJIbI JICHKOLUTHI
MPUKPEIUIAIOTCS K SHIOTEIUIO U MPOCKAIB3bIBAIOT MEXKAY KIETKaMH. DTOT MpO-
LIECC Ha3bIBACTCS AUAIe/ie3. DTU COOBITHS 3aIlyCKAIOTCA U YCHIIMBAIOTCS OOJIBIINM
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KOJJMYECTBOM MEIMATOPOB BOCTAICHHS. AKTUBHPOBAHHBIE Makpodaru u JICHKO-
IUTHI CeKpeTupyroT nposBocnanurenbubie 1K, takue xak TNF-a, IL-6, IL-1, xe-
mokuHbI (IL-8). D1t LIK mupKyIMpyrOT B KPOBOTOKE U CTHUMYJIUPYIOT CEKPEIIHIO
OenkoB octpoil ¢azbl, Hanpumep, C-peaktuBHoro 6enka (CPb, CRP). B nopme
BOCIAJI€HUE O4YeHb TOHKO perymupyetcs LK, mpossisionmmu kak mpoBOCHaIH-
tenbHble cBoiicTBa (IFN-y, IL-12), Tak 1 1eHCTBYIOIMMH KaK OTPHUIATEIbHBIC pe-
ryastopbl, UHruOUpyst Bocnasienue (IL-10). Ota TouHas perymisiiuus O4eHb BayKHA
JUTSI TIPETOTBPAIICHHUS] OOIIMPHOTO pa3pylieHus TKaHW. Eciy areHTt, BhI3BaBIIHIMA
BOCHAJIEHUE, HE YJAISETCS, TO BOCHAJIUTENBbHBIA MPOLECC MPOIOKAETCS, CTAaHO-
BUTCSI XPOHUYECKUM, TPUBOS K 3HAUUTEILHOMY pa3pylieHuto Tkanu. K Bocnanu-
TEJIbHBIM 3a00J€BaHUSAM OTHOCATCA peBMaTOMAHbIA apTpuT (PA), paccesHHBbI
CKJIEPO3, BOCIIAJIUTENbHBIE 3a00JIEBaHUSI KUIIEYHUKA, [ICOPUA3, acTMa 1 ap. Tsoxe-
JIbI€ CUCTEMHBbIE UH(PEKIIMU MOTYT MPUBOJIUTh K Pa3BUTHIO CUHJIPOMA OCTPOM JIbI-
xaTenbHOM HemocTtaTouHoCcTH (ARDS), MoKy, NOIMOpPraHHOW HEAOCTATOYHOCTH.
Taxoili M30BITOYHBIA BOCTIAIMTEIBHBIN OTBET SIBISETCS CHUHAPOMOM CHUCTEMHOM
BocnanutenbHoi peakiuu (CCBP).

U TOKMHBI U CepPAEIHO-COCYAUCTHbIE 3200/ IeBaAaHUA

IL-6, Tak ke kak |L-1, uHUIIMUpYyeT cuHTE3 OEIKOB OCcTpoit (a3bl. [1oBBI-
menue yposHei IL-1 u -6 accoruupyeTcs ¢ TOBTOPHBIMH KOPOHAPHBIMU COObI-
tusiMu y 60osbHBIX UBC. B psiie MHOTOUNCIIEHHBIX HCCIIEIOBAaHUM MMOKa3aHO, YTO
MOBBIIIICHHBIN ypoBeHb |L-6 nmeeT Oosee BaKHOE TPOTHOCTUYECKOE 3HAUYCHHUE
1o cpaBHeHUto ¢ hsCPB 1151 pa3BuTHs cepiedHO-COCYIUCTON CMEPTH U JPYTUX
KapAUOBacCKyJISIpHbIX ociiokHEeHUH. Y OonbHbIXx OKC orMmedanocs n0ocToBEp-
HOoe noBbIIeHue ypoBHel IL-1, -4 u -10 mo cpaBHEHUIO CO 3A0POBBIMU JIUIIAMHU.
OOHapy»KeHO CyIeCTBEHHOE TOBbIIIeHne ypoBHei 1L-2, -4, -6, -12 u -18 y 6oub-
Hbix UBC 1o cpaBHEHUIO CO 310POBBIMU JIMIIaMU, MipU4eM ypoBeHb IL-6 ObLI eiie
BhImie y nanueHtoB ¢ UM. TNFa o6iagaer B OCHOBHOM UMMYHOMOYJIUPYIOIINM
W TPOBOCHAIUTENBHBIM JeicTBUEM. KoOHIEeHTpauus mup- Kyiaupyromero TNFa
OOBIYHO OYEHb HU3KA, OJIHAKO PE3KO BO3pacTaeT (MakcuMyM 3a 1,5 yaca) mpu BO3-
HUKHOBEHHH ocTpoi curyaunu. Onpenenenue ypoBHeid TNFo u IL-6 urpaer He-
MAJIOBAXHYIO POJIb B JUArHOCTUKE 3aCTOMHOU CEPACYHON HEOCTATOUHOCTH.

uToKMHBI 1 ayTOMMMYHHBbIE 3a001eBanuda (AU3)

['maBHBIM B BO3HUKHOBEHHMU W pa3Butuum AU3 sABisieTCs pacrno3HaBaHUE
COOCTBEHHBIX CTPYKTYp OpraHM3Ma UMMYHOKOMIETEHTHBIMU KJIETKAMU M UX I10-
clenyrouas aKTuBalus, npoaudepanus U UHAYKIUS BocalieHus. bonbliias 4acThb
JUM@OIIMTOB, HAMIPABJICHHBIX K COOCTBEHHBIM Al, yIayIsItOTCSI B TUMYCE B PE3YJib-
TaTe aronTo3a, HO HEKOTOPhIE M30€raloT ATOro Mpolecca U HaxoAsTcs B nepude-
puyeckoi nmuMdaTuyecKkoi TkaHu. B OOJbIIMHCTBE ClydaeB OHU OCTAIOTCSA HaWB-
HBIMHU, HEAKTUBUPOBAHHBIMU. OJTHAKO €CITU MOAXOASIINI coOCcTBeHHBIN Al Oyner
npenacrasieH crenuduaeckoit AIIK, MoxeT HauaTbcs ayToarpecCuBHasi PEaKIIusl.
[Tpu npesentanuu Al', B TOM 4ncClie 1 COOCTBEHHOTO B Kau€CTBE BTOPHUYHOTO
CUrHajla MPUHUMAIOT Y4acTUE TaK HAa3bIBAEMbIE KOCTUMYJISITOPHBIE MOJIEKYJIbI
— CD27, 28 u 30. YuacTue KOCTUMYJIATOPHBIX MOJIEKYJ MOJATBEPKAaeTCs 00-
Hapy>K€HUEM MOBBIIIEHHOTO YpoBHs pactBopuMoro CD28 (sCD28) B kpoBu
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nanueHToB ¢ 6one3nnto bexuera. [lpu Gonesnu I'peiiBca mosBieHue ayToAT
aCCOIIMMPOBAHO C IMOBBINICHHON poayKiuen pactBopumoro CD30.

CymiecTByIOT JaHHBIE, YTO pa3BUTHIO AM3, TakuX Kak pacCesHHbIN
CKJIEpO3, caxapHblii Auadet | Tuma u np., cnocoocTByoT Tx1, 1 4TO B HEKOTO-
PBIX clly4yasiX CHH)KEHHME UX OTBETa WJIU MEPEKIIoueHre oTBeTa Ha TX2 Moxker
ocinabuth 3aboneBanue. OJTHAKO M3BECTHO MHOXKECTBO HCKJIIOUYEHUM: TaHHbIC
o npotuBopeuuBbiX d3pPekrax [FN-y (nuroxkuna Tx1) wiu o AU3, unagynupo-
BaHHBIX TxX2. Pe3ynbTraThl H3MEPEHHUI YPOBHEN XEMOKHHOB €lle 00Jiee yCI0XK-
HSIOT KapTUHy, T.K. npu MHOTuXx AWMN3 omHOBpemMeHHO yBenuueHbl u Tx1
(MIG/CXCLY9), u Tx2 (TARC/CCL17 u MDC/CCL22) XeMOTaKCHYCCKHE
(baKTOpHI.

[TpunasaTo cuutats, uto 11K, ocobenno TNF-a u IFN-o/f, sBistoTcst He0O-
xoauMbimu dsieMenTamMu pa3Butus ANU3. Onpenenenue TNF-a B matorenesze PA
U Tepanusi aHtaronucramu 3toro IIK ¢ ycrexom ucnonp3yercss B UMMYHOTE-
panuu. IFN-0/B urparoT OCHOBHYIO POJIb MIPU CUCTEMHOM KpacHOW BOJYAHKE
(CKB). Muorue 6enku cemeiictB TNF u ero penentopa nposiBiasitoT IpoBOCIa-
JIUTEbHBIE CBOMCTBA B MPOILIECCE aKTUBAIMM UMMYHUTETAa U YYacCTBYIOT B Tla-
TOoreHHbIx 3¢ dekrax, HabmomaemMbix npu ANU3.

benku cemeiictBa TNF-R, Takue, kak TNF-RI u I, CD134 (OX40) u CD137
(4-1BB) win ux jaurassl MOTYT OBITh MHUIICHSIMH Pa3JIMYHBIX areéHTOB, KOTOPHIC
OBUTN CTICIUAIbHO pa3padO0TaHbl JJIsI CHUKEHUSI KIIMHUYECKUX TposiBieHuit AN3.
JlanHBIC TOKIMHWUYECKHX HMCCICIOBAaHUM, OCOOCHHO ¢ ucmoab3oBaHueM TNF-
0JI0Ka b, CIOCOOCTBOBAIM TTPOBEICHHUIO KIIMHUYECKUX MCTIBITAHUN Y TTAIIICHTOB C
paccestHHbIM CKiIepo3oM U PA.

Numemus u penepdysus. 'nnore3sl passutus (CBOOOIHOPAANKAIbHAS THII0-
. 2
Te3a; TMIIOTe3a NMOBPEKIEHHs, CBsI3aHHAs c meperpyskoii Ca”’; rumoresa) nmospe-
JKACHUSA B CBA3M ¢ morepeid ¢pocdounuaos U3 capKoJgeMMbI

HenonmHoe noHMMaHuMe TOHKHX  MEXAaHU3MOB  HMIIEMHYECKOIOIIOBPEXKIE-
HUSI,0TCYTCTBUCHAIEKHBIXKITMHUYECKUX KPUTEPUECBOIIEHKNOCOOCHHOCTEHHUIIIEMUUHPE-
nepdy3uu u orcyrcTBHUE dPHEKTUBHOTO JICUCHUS SIBJISIFOTCS OJTHUMU U3 OCHOBHBIX BBI-
30BOB JUUIs1 KJIMHULUCTOB Y UCCIEA0BATEIICH MPU U3YUYECHUHN ITOCTUILIEMHUYECKOTO penep-
(dy3u- OHHOTO TTOBPEXKICHUS TOJIOBHOTO MO3ra. TeM He MeHee, HECKOIBKO JECATUIIETUI
MOCTOSSHHO TPOJIOJDKAIOIINXCS UCCIIEAOBAHUN YBEHYAIIUCh ONPEACIEHHBIM YCIIEXOM,
4TO IMO3BOJIUIIO MPEIIOKUTH KOHKPETHBIE HAIpaBJICHUS Jieye-
Hus. BroxeBpemsi,monck0oneedhHEeKTUBHBIXMETOIOB OIIEHKH U Oojiee TIyOOKOro To-
HUMaHUsI MOJICKYJIIPHBIX U KJIIETOUYHBIX OTBETOB Ha pernepdy3Hio MO-MPEeKHEMY OCTaéT-
csaBaXHBbIM. BaTtoMcmeiciie, TJITTonbKONprUOTBOPSET ABEPH ISl U3YUYEHUS MOKa €IIE He-
M3BECTHBIX MEXaHU3MOB TMOBPEXKICHHS TroioBHOro Mosra npu MW unpu penepdysun.
JlanpHelee n3y4eHne MHOTOOOPA3HBIX KAaCKaIHBIX MEXaHU3MOB HMIIIEMHYECKOTO pe-
nep(y3noHHOTO TIOBPEXKJICHUSI OyJIeT CIIOCOOCTBOBATH 3HAYMTEIBHOMY YIIYUIICHUIO
JICUCHUSIMHCYJIBTA.

epeopansubiii  uaCcynsT (ILIU) sABasieTcss BTOpPOM MO 4acTOTE MPUUYMHOMN
cmeptu B mupe. [Ipeanonaraercs, uto B Omkaiiue 20 jgeT BCISACTBUE TTOCTAPCHUS
HacesneHus: yactota LU yBenuuntcs. llepeOpaibHblii HHCYIBT MOXKET OBITH Te€MOp-
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paru4ecKuM WJIM WIIEMHYECKHM, MPH 3TOM OOJIBIIMHCTBO MHCYJIBTOB MPOUCXOIUT
BCJICJICTBUE HAPYLICHUSNIOCTYIUICHUSI KPOBU B OINPEACIEHHBIM y4acTOK I'OJOBHOI'O
mo3sra. TpomOonuruueckast tepanust (TJIT) TkaHeBbIM aKTHUBATOPOM ILIA3MHUHOTEHA
(tPA) MBO3MOXHO MEXaHUYECKOE yAajIeHHe TpoMOa JjIsl BOCCTAHOBJIEHUSI KPOBOTOKA
ABJISIIOTCS (O(PEKTUBHBIMHU HAMPABICHUSIMU JICUCHUS UllleMuueckoro uHeyiapta (MN),
YMEHBIIAIOMIUMU  pa3Mepbl HMHGpapKTa W  yJIy4YIIAIOMMUMHU  KIMHUYECKUHHC-
xo4.0O1HaKO,peKaHaNn3alusIHESBIIIETCS a0COMIOTHO Oe30macHoi, U nociuepenepdy-
3MOHHOE KPOBOU3IIUSIHUE SIBJIsieTCs Ioka3aHHBIM (pakTopom pucka TJIT unu tpom6o-
AKCTPaKIIUM, U €ro pa3BUTHE O0Jiee YeM HUBEIUPYET MOJI0XKUTEIbHBIN 2hPeKTTpOM-
Ooosmm3nca. MexaHu3Mm TpaHC(opMalMu HIIEMHUYECKOTO odara B reMOpparuyecKui
o4yar MOXET OBITh CBS3aH C IOBPEXKICHUEM HECKOJBKUX CTPYKTYpPHBIX3JIEMEH-
toBl'Oba. B gononHeHne kK KPOBOM3IUSIHUIO Y YaCTU NAlMEHTOB, HECMOTPS Ha BOC-
CTAHOBJICHHE I1epeOpaIbHOTO KPOBOTOKA MOCJE YCIEIIHONW MeIUKaMEHTO3HOU WU
MEXaHWYECKOW peKaHaju3alluy, HE HAOJII0JJaeTcsl KJIM- HUYECKOro yiyuueHus. Ot-
CYTCTBHUE YJIYUIIEHUS] WU Ja)ke YXYJIIEHHE U COCTaBJISET MapaJoKCalbHbI OTpH-
1aTenbHbId AP dekT penepdy3un, KOTOPLI MOXKET OBITH 0003HAUCH KaK pernepdy3u-
OHHOE ToBpexaeHue. Penepdy3noHHOE MOBPEXKICHUE pacCMaTPUBAETCS KaKk OMOXHU-
MHWYECKHUIN KacKaJ, OPUBOJSAIIMNA K Jallb- HEMIIEMY MOBPEXKICHUIO UIIEMU3UPOBAH-
HOW 00JIaCTH TOJIOBHOTO MO3ra, MPOTEKAIOIINA OJTHOBPEMEHHO C peKaHalU3aluen u
HUBEIUPYIONMNA e€ monoxkutenbHble d3ddekTrl. ['eMopparudeckas Tpanchopmanus
TaK’K€ MOXKET paccMaTpUBaThCsl KaK BapUaHT penepdy3rOHHOTO IMOBPEKIACHUS, HO
MEXaHU3MBbI Pa3BUTHUS 3TUX JABYX CUHIPOMOB MOTYT pa3iM4yaThCsl, U €€ MOJTHOCTHIO
HE SICHBI.

Pexananu3anus u penepysus

Pexananuzanust onpenensiercsi Kak BOCCTAHOBJIEHHE MPOXOJMMOCTH U KPOBO-
TOKAa B OKKJIFO3UPOBAaHHOW apTepHH,BTOBpEMsIKaKpenepPy3usonpeienseTcsikak Boc-
CTAHOBJIEHHE KPOBOTOKAa B MHUKPOLMPKYJIATOPHOM pPYCJE apTEPUU, B KOTOPOMl BOC-
CTAHOBJIEHBI MPOXOJUMOCTh U KPOBOTOK. [lonHast pexkaHanm3auusi He BCerja Compo-
BOXKJaeTcsl penepdys3ueif, COCTOSIHUE, KOTOPOE Ha3bIBACTCS KaK <«SIBJICHHE HE BOC-
CTAHOBJIEHHOTO KPOBOTOKa». [IponiuttocTpupoBars pa3inuusi MEX1y peKaHalIn3alu-
el u penepdy3ueli MOKHOHA MPUMEPaX KIMHUYSCKUX HAOIIOACHUN ¢ pa3HbIM HUCXO-
oM nocie TJIT tPA. YV vactu 6onbHbIX (24,8-27,0%) uepes 24 yaca nocne TJIT tPA
OBLJIO OTMEUEHO YJIYy4IlIEHHE COCTOSHUS MO IIKajie MHCynbTa HarmoHnans- HOro mH-
ctutyta 310poBhsa (NIHSS) Gonee wem na 10 GammoB. B mpOTHBOIIOIOXKHOCTD,
Christou 1 coaBT. OTMETHIIH, YTO Y 32% O60sbHBIX, KOTOpble Toyuriu B/B TJIT tPA,
M y KOTOPBIX peKaHalu3alus OblUIa MOATBEP)KAEHA TPAaHCKpPaHUWAJIBHOM JOMILIEpO-
rpadueit (TKJ), He ObUTO ymydIIeHUs] HEBPOJIOTHMYECKONW CHUMNTOMATHKH, a y 15%
OOJIbHBIX C BOCCTAHOBJIEHHOM MPOXOAUMOCTBIO apTEPUN OTMEUAJIOCh YXYAIIEHHUE IO
mkaiie NIHSS na 4 Ganna u Gonee. B 3TUXHAOIIOEHUAX HECOOTBETCTBHUE MEXKTY
peKkaHamu3aued U KIMHUYECKHUM HCXOJOM MOXKET OBITh OOYCIIOBJIEHO HEIMOIHOM
perniepdysueii, To eCTb He BOCCTAHOBICHUEM MUKPOLMPKYIISIIUHA, HECMOTPSI Ha peKa-
Hanu3aiuio. [IpsiMoe CBUAETENbCTBO O HapyILIeHUU pernepdPy3uu ObLIO MOJYyYEHO B
KJIMHAYECKHUX HCClIieqoBaHuAX ¢ ucnosibzoBanueM KT nnu MPT, B KOTOpBIX OLleHH-
BaJIach COCTOSTHUE cocy/ia U penepdy3un. B rcciaegoBannm, B KOTOPOM MPU MTOMOIIH
MPT c sxomuiaHapHbIM PEXKHUMOM, HM3y4alduCh OCOOCHHOCTH peKaHaJIM3alHUHu liepe-
OopanbHbIx apTepuid nocse TJIT, npussinonHennun anruorpadguu u MPT nepdysuu B
nuHamuke, y 13 u3 18 6onbpHBIX Obl1a 0OTMeueHa pexananuzauus nocie B/B TJIT tPA,
npu 3ToM B 4 u3 13 ciydaeB penepdysusi He HAOIMIOAAT0Ch. B SKCIEpUMEHTAIBHBIX
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MCCIICTOBAHUSX C WCIIOJIB30BAHUEM YTIJIEPOIHBIX M (DIIyOPECHEHT-HBIX BHYTPHUCOCY-
JIUCTBIX METOK OBbUIO MOKa3aHO, YTO, HECMOTPsI HAa pEeKaHaIU3alUI0 CpeaHENH MO3ro-
BOU apte- puH, penepdy3us HE BOCCTaHABIMBAJIACh. BO3MOKHBIE MEXAHU3MBI YXY JI-
HIeHUsl penepPy3uu MOTYT BKJIIOYATh CY)KEHHUE KalWUISIPHOTO pyclia, CHABIEHUE
M3BHE MPOCBETa cOCyla HAOyXIIMMHU OTPOCTKAMH aCTPOIMTOB, BHYTPUCOCYAUCTHIC
CKOTUICHUS SPUTPOIIUTOB,JIEHKOIIMTOBUTpOMOOIUTOB.Kpome 3TOr0, 3HaueHne nmeer
MOBbIIIEHNE NTpoHUIIaeMocTu I'Oba, 4To NMpUBOAUT K aKTUBALUM TKAHEBOIO (pakTopa
C OTJOXXeHHeM (PUOpUHA M OKKIIIO3UEW MUKPOIUPKYISITOPHOrO pycia U MPOJIOIKa-
IOLIEECs] COKpAIICHUE MEPULIMTOB, HECMOTPSI Ha BOCCTAaHOBJIEHHME MPOXOAMMOCTH U
KpOBOTOKa B aprepuu. Ha puc. | npuBeneHBIBO3MOXHBICKIIOYEBBIEMEXAHM 3-
MBI IIPUBOJAIINE K HApyLIEHUIOpenepdy3uu.

OCHOBHBICCOOBITHANIPHUHIIEMHHUT0JI0BHOIOMO3ra Hpenepgy3nu

HecmoTtps Ha TO, 4TO 10 CHX OP OCHOBHBIE IyTH U MEXAHU3MBbI, IIPUBOISIINE
K Pa3BUTHIO MIIIEMHUYECKOTO Kackajia U MH(apKTa TOJOBHOI'O MO3ra, HE BIIOJIHE SIC-
Hbl, MO)XHO OTMETHUTh, YTO MHOTHUE 3BEHbSI UIIEMHUYECKOTO KackaJa BHOCSIT BKJaJ B
HapyuieHue penedys3un. Heckonbko KiIt04eBbIX HAOIIOIEHUMN, C/IEIAHHBIX BO BpeMs
UIIEMUU U penepdy3uu, NO3BOJIUIN MPOJUTH CBET Ha CIIOKHBIE MATOOMOXHWMHUYE-
CKHE MPOIECCHI, BKIIOYAIOIINE NapayIeIbHO MPOTEKAOIME MHOKECTBEHHBIE, HE 3a-
BUCHMBIE JAPYT OT ApYyra peakiuuc mpsiMoil U oOpaTHOM CBSI3bIO U B3aUMHBIM BJIU SI-
HueM. Memus, pa3BUBasCh 0 BPEMEHU NEPBOM, MPUBOJIUT K OBICTPOIl yTpaTe BbI-
COKOPHEPIreTUUECKUX BEIIEeCTB, B MEPBYIO odepens ajneHosunTpudocdara (ATD),
YTO COMPOBOXKIACTCS JACTOIsIpU3aleld MeMOpaH KJIETOK, BHYTPUKIIETOUYHBIM HAKOTI-
JIEHUEM KaJbLUs U JUIoiau3oM. Bo BpeMs umiemMun GoiblIOe KOJWYECTBO JIMIIONHU-
TUYECKUX MPOAYKTOB IPEBPAIICHUS HAXOJIUTCSI B HEAKTUBHOM COCTOSAHHUM. OJHAKO,
npu penepdy3un U3 HUX 00OpaszyeTcs CcyOCcTpar IJjisi PeakIuil ¢ KUCIOPOJOM, UTO
MPUBOAUT K U30BITOUHOMY OOpa30BaHUIO aKTUBHBIX ¢opM kuciopoaa — ADK. Tak-
’K€ Ha OYE€Hb PAHHUX ATarax HIIeMHs U pernep@y3usi NPUBOIAT K MOSBICHUIO MOP-
(dhomorunueckux M3MEHEHHI HEeMPOHOB ¢ 0Opa30BaHMEM MUKPOBAKYOJEH B IIUTO30JIE.
MukpoBakyoy BO3HHKAIOT YK€ 4epe3 15 mMuHyT mocie penepdy3uu B 0cod0 ysi3-
BUMBIX HeHpoHax (mupaMuiHble KieTku obsactu CA; runmnokammna, MUpaMHIHbIE
KJIETKH 3 U 5 cinoeB Kopbl U kieTku [lypkunbe). [lo3nHee, Bo BpeMst mocTUIIEM UUe-
ckoiipeniepdy3unB MOBPEXKACHHBIX HEUPOHAX 3HAYUTEIBHO CHUXAETCS CHUHTE3 Oell-
KOB. B mocnenyroiieM, Ha NPOTSKEHUHU YacoB U JIHEW, HapyuieHue ['Dba, muToToK-
CUYHOCTh M BOCHAJIUTEbHAsI PEAKLIUs CYMMUPYSICh MOTYT IIPUBOJAUTH K FeMopparu-
YeCcKOM TpaHchOpMalMK B 30HE UIIIEMUYECKOTO MMOBPEXKICHUS.

Ha panHux 3Tamax MIIEMHUYECKOTO MpoIlecca TakKe HabirogaeTcs n30BITOY-
HOE BI)ICBO60)K51€HI/IC BO30YXKJIaIOIIMX HEUPOTPAHCMUTTEPOB. Jlenomsipuzauus u

+

BX0J HOHOB Ca B KIJIETKY, BBI3BAaHHBIE MILIEMUYECKUM IPOLIECCOM, MPUBOJAT K BbI-
CBOOOXKJICHUIO OOJIBIINX KOJMYECTB DKCAUTOTOKCHYECKOTOHEHPOTpacCMUTTEpa— IITy-
Tamata. B nonosiHeHHe, apaxyI0OHOBasl KUCJIOTA U MPOJYKTHI NIEPEKUCHOIO OKHUCIE-
HUS JTUIUAO0B NPENsATCTBYIOT OOpaTHOMY 3axBaTy riiyramarta. B cBs3u ¢ Tem, 4TO
cpa3y MocJjie pa3BUTHUS MIIEMHUHU MPOUCXOJUT 3HAUYUTEIbHOE YBEJIWYECHHUE COASpIkKa-
HUSI SKCAUTOTOKCUYHBIX HEUPOTPAaHCMUTTEPOB, CBSI3aHHOE, B OCHOBHOM, C Hapylle-
HUEM HMX YHEPro3aBUCHUMOI0 OOpaTHOTO 3axBaTa, ObLIO MPEANOJIOKEHO, YTO aHTa-
FOHUCTHI TJIyTaMaTHBIX PELENTOPOB MOTYT OKa3blBaTh 3allMTHOE JACHCTBHUE MPHU
MILIEMUYECKOM HHCYJbTE. B NOKIMHUYECKUX YCIOBHUSX OBUIO MOKAa3aHO, YTO aHTa-
ronuctel AMPA 1 NMDA ymeHbI1anu NOBpeXAEHUE HEPBHBIX KJIETOK I1OCJIE HILIEe-
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MHMYECKOTO MpOoIecca, OJHAKO B KIMHUYECKHUX MCCIIEIOBAHUSIX WX 3aLLUTHOE JIEW-
CTBUE HE OBLIO IIOATBEPKIAEHO. Baxxupim ABJISET-
CAHUTO,4TOBOBpeMsipenepdy3nUHEObUIONOKA3aHO CTOMKOrO MOBBIILIEHUSI YPOBHS BHE-
KJIETOYHOTO riyramara. bonee yem 10TH JIETHUIN OIBIT SKCIEPUMEHTAIBHBIX U KIIU-
HUYECKUX MCCIIEOBAaHUI aHTArOHUCTOB TIyTaMaTa Mo3BOJISIET OTMETUTD, YTO:

(1) adbdexTuBHOE NMpUMEHEHHE AHTArOHUCTOB IIyTamaTa, IpU KOTOPOM OHHU
CMOTYT BJIMSITh HA KIMHUYECKUN UCXO/T, SIBJISIETCS AEI0M OyAyIIero, 1

(2) penepdysusi, BEpOsITHO, YMEHbIIAET M30BITOYHOE COJEpkKaHHUE SKCaHTo-
TOKCHHOB, TEM CaMbIM Jejas NIPUMEHEHWE aHTarOHHWCTOB TUIyTamara IIOCJIe pernep-
(¢y3uu cnopHbIM. B TO ke BpeMsl, UMeeTCsl JOCTaTOYHO J10Ka3aTeNIbCTB, YTO U30BITOK
AKCAUTOTOKCHUYECKUX MPOAYKTOB HEIMOCPEICTBEHHO M CWJIBHO BIIMSET Ha HU30BITOY-
Hoe oOpazoBanne ADPK Bo Bpems penepdysumu.

OxucaureabHbIN cTpece

MUTOXOHAPUHN SBISIOTCS Ba)KHBIMU OpraHeJJIaMu KIJIETKH, PETyJHPYIOLIUMU
SHEPreTUYECKU MeTaboIM3M IS MOAAep KaHUs OUYEHb BBICOKMX dHEpreThye- CKUX
MOTPEOHOCTEN KIIETOK roJ0BHOIO Mo3ra. [Ipu oObUHBIX (PU3MOTOTHUUECKUX YCIIOBH-
SIX MUTOXOHJIpUM MOCTOSIHHO BbIpabatbiBaloT ADK, BKIIOUast CynepoKCHUIHbIE aHU O-
Hbl U Tepekuch Bopopona (H,O,), KoTopele 3aTeM HEHTPAIU3YIOTCSA CYNEPOKCHUL

nucmyTtaszoit (CO/), rmyratuon nepokcuaazout (I'Tl), kaTana3oil u ApyrumMu aHTHOK-
CHUJIaHTaMH, UMEIOLIMMHU MOJIEKYJIy MaJIbIX pa3MepoB, BkiItovas riryratuoH (I'JI), ac-
KOp- OMHOBYIO KUCJIOTY U anb(a-Tokodeposn. Bo Bpems penepdy3uun nocie UIeMUn
B MUTOXOHJIpUSIX 00pa3zyercs u3obpiTouHoe konndectBo ADK, 4To MpUBOAUT K OBICT-
pPOMY HMCTOIIEHUIO DHJOTCHHBIX aHTHOKUIAHTHBIX pe3epBoB. M30bpiTok ADK Hemo-
CPEJICTBEHHO MPUBOJIUT K OKUCIUTEIBHOMY MNOBPEXIACHUIO TAKUX BHYTPUKIETOUYHBIX
MaKpOMOJICKYJ, KaK O€JIKU, HYKJIe- WHOBBIE KUCJIOTHI U JUMHUILI C TMOCICIYIOIIUM
Hal0y- XaHHEM MUTOXOHJpPHUU, MOBpEXAEHUEM KiIeTku u e€ rudennro. KocBenHo,
ADK npusonart k ucromenuto COJl, onHoit u3 QyHKIIUNA KOTOpOH siBIseTCS OJIOKHU-
pOBaHME Ha MOJIEKYJSIPHOM YPOBHE aronTo- TUYECKOTO IMYyTH THOENIU KIETKH TpHU
nepedpanpHOi uimeMuu u penepdysun. [lpu Brirouenun reHa yeaoreueckot CuZn-
CO/I B HEelipoHBI TPAHCTEHHBIX MBIIIEH, MOCIEIHNUE BCICACTBHE M30BITOYHOTO CHUH-
te3a CuZn-COJI " cTaHOBWINCH 3aIUIIEHHBIMUA OT HUIIEMHYECKOTO U pernepdpy3rnoH-
HOT'O MOBPEXKAEHUS, OJJTHAKO OCTaBa- JIUCh YA3BUMBIMHU K BO3JEUCTBHUIO MOCTOSHHOMN
(dokanb- HOIl niemun. HeliponpoTrekTuBHBIN 3(PdEeKT Ha paHHUX FTanax Kackaaa J10-
cturaics 3a cu€t 6iokupoBanus CuZn CynepoKCHUIINUCMYTa30i BRICBOOOKICHUS U3
MUTOXOHJIPUA LUTOXPOMA ¢, SBISIIOLIETOCS BAa)XHOM CUTHAJIBHOW MOJIEKYJIOW MpHU
aronTo3e. Noshita ¥ coaBT. yCTaHOBWJIHM, YTO HU3Kasi aKTUBHOCTH MapraniieBoir CO/J

(Mn-COJl) 'y reHermyeckun  MOIU(PUIIUPOBAH- HLIXMLImeﬁnoreHyCOI[Z'/ )
MMOCPAaBHEHUIOCMBIIIIAMU JTUKOT'O THUIIA COMPOBOXIAJIOCh 3HAUYUTEIBHBIM IOBBI- IIIE-
HHEM YPOBHsS IIMTOXpoMa ¢ W Kacmaswl 9. bonee Toro, 6onpine konuuectBa ADK
VHAKTUBHUPYIOT OKCHUJ a30Ta, CHHTE3UPYEMbIM YHIOTEINAIBHOW CUHTA30M, U IIPUBO-
AT K TUCYHKLIMU apTepuil U apTepuoJl roJ0BHOro Mo3ra. Baumbach u coast. no-

Ka3aJy, 4TO y MBIIIEH C CuZnCOI['/ " apTepuoJIbl B TOJIOBHOM MO3re 0oJiee THIep-
TpoupoBaHbl, YeM y MbIlIeH Oe3 reHa >HAOTEIMAIBLHONW CHHTa3bl OKCHJIA a3oTa.
DTOT (aKT MOXKET CBUACTEIBCTBOBATH O TOM, 4To ADK Kpome B3aUMOICHUCTBUS C
NO HenocpeacTBEHHO BIUSIIOT Ha pocT cocyaoB nocpeactsoM CuZnCO/I.
JlucpyHKIMST MUTOXOHAPUNA TPOSIBIISICTCS PA3TWYHBIMU TIPOIIECCaMHU Ha CyO-
KJIETOYHOM YpOBHE, U M30bITOuYHast BblpaboTka ADK - TOnpko JuIIb OJHA U3
HAa4yaJbHBIX NPUYHH, NPHUBOAAIIAS K HAOYXaHMIO MUTOXOHAPHH, TMOBPEXKICHUIO
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KJIIETKU U €€ cMepTU. B j1onosiHeHre, HapyleHue ClocOOHOCTH MUTOXOHAPHUI pery-
2+

aupoBaTh roMeocTta3 Ca NPUBOJIUT K €ro U30bI- TOUHOMY HAKOIUIEHUIO, YTO, B CBOIO
o4epelb, COMPOBOXK/IACTCS IMOBBIINICHUEM MPOHUIIAEMOCTH MEMOpaHbl BCIIE/ICTBUE-
obpazoBanusoeskoMMPTP(mitochondrial
permeabilitytransitionporeprotein)nopaaBHyTpeHHEH TOBEPXHOCTH MeMOpaH. B pe-
3yJIbTaT€ ATOr0, TPAHCMEMOPAHHBIN MOTEHIIMA UCYE3AET, UTO MPUBOAUTKIIOCTyILIIE-
HUIOKUIKOCTUMHAO0YXaHUIOMUTOXOHIPUA.

[Iponiecc neneHust U pocTa MUTOXOHAPUM (OMOTeHE3 MUTOXOHPUIL) SIBISIETCA
YpEe3BbIYAHO PEryJupyeMbIM JTAallOM OTBETa KIETKA Ha CTPECCOBBIC BIIUSHUS
OKpY>KaloIlIel cpebl, CBA3aHHOW C OTPaHUUYEHUEM JIOCTYIIa HICTOYHUKOB SHEPIUHU U C
OKHUCJIUTEJIbHBIM CTPECCOM. B AKCIIEPUMEHTAJIbHBIX HCCJIEI0BaHU-
AX,MOJICIUPYIOIUXUIIEMUYECKOe-penepy3MOHHOE TOBPEKIECHUE IOJIOBHOIO MO3ra
y KpBIC, TIOKa3aHO, 4YTO pernepdy3usi aKTUBUPYET OMOreHe3 MUTOXOHIPHUNA, O 4éM
CBUJICTEIBCTBYIOT YBEIMUYEHUE cojepkaHus MmuToxoHapuanbHoi JIHK B kope ro-
JIOBHOT'O MO3ra M aKTUBALMs TPEX F'€HOB TPAHCKPUIILIMH, yYaCTBYIOIINX B OUOTEeHE3eE.
DOTH TpU T'eHa BKIIOYAIOT T'eH KoakTtuBaropa TpaHckpuniuu (PGC-1), koTopslil sB-
JISIETCSL TJIABHBIM PETYJIATOPOM U CTUMYJISITOPOM OMOTeHEe3a MUTOXOHIAPHUMN, T€H Jbl-
xarenbHOTO aktopa 1 m 2 Ttuna B simpe kietku (NRF), koropeiit koopauHupyer
AKCOPECCHUIO T€HOB MEXYy MUTOXOHIAPUSIMHU U SAPOM KIIETKH, © MUTOXOHIPUATBHBIN
TpaHcKpuniioHHbI ¢akTop A (TFAM), cTUMYIHUpPYIOMUNA TPAHCKPHUIIIIUIO MHTO-
xoHapuanbHoi JIHK. Ilpenmnosnaraercsi, 4to B HNPOTHUBOIOJIOXKHOCTH MUTOXOHAPU-
albHON NUCHYHK-IIUM OUOreHe3 MUTOXOHJAPUN MPEACTABISET PHAOTECH- HYIO 3aIUT-
HYIO PEaKklHUI0 B OTBET Ha LiepeOpalbHyI0 HIIeMHI0. B kadecTBe mpumepa MOKHO
MIPUBECTH UCCIEOBaHUE, B KOTOPOM MOKAa3aHO, YTO (PU3UUYECKUE YIPAKHEHUSI MTOCIIE
UIIIEMUU CTUMYIUPYIOT OMOTeHe3 MUTOXOHAPUN C YMEHBIIIEHHEM Pa3MepPOB HILIEMU-
YECKOIr'0 MOBPEKJACHUSI TOJOBHOTO MO3ra M YJYy4YIIEHHUEM HEBPOJOIMYECKUX (PyHK-
uuii. bonee Toro, crumynupoBaHue OMOreHe3a MUTOXOHAPHUN CyOIeTalbHBIMU J103a-
mu nunononucaxapuna (LPS) cmocoOcTByeT HEH-pONPOTEKINU HUIIIEMU3UPOBAHHOMN
ob6nacTu.

ITopaBenne 0eJIKOBOIO CHHTE3a

[Tocne 30 MuH. UIeMUn U TOCTEAYIONIEH 4X 4yacoBOM penepdy3uu colepka-
14
HUE aMUHOKHUCIJIOT, MeueHHbIX C, B TOJIOBHOrOo MoO3re yMeHblianoch Ha 30%,4To

CBUJIETEJILCTBOBAJIO O MOJABICHUM OEJIKOBOTO CHHTE3a BCJEACTBHE OJIOKMPOBAHUS
HayaJIbHOT'O ATana TPAaHCISLUMM CUHTe3a Oejka B paHHEM mepuoje penepdysum.
NubiMU coBamMu, Ha paHHEM J3Talle MOCTHUIIEMHUYECKON pernepPy3uu HECKOJIBbKO
CTPECCOBBIX (PAKTOPOB, ACHCTBYIOUIMX B JHAOIUIA3MATHYECKOM pPETUKYyIyme - OP

(ucromenue 3anacoB AT®, ymeHb- meHue kataboim3zma O€NKOB, OJOKHpPOBAaHHE
2+
TIMKO3WINPOBaHUs OeNKoB, ucTouieHne 3amnacoB Ca u npeobiagaHue BOCCTAaHOBH-

TEJBHBIX PEAKIMi), MPUBO- AT K HAKOIUICHHWIO B HEM HENPABUIIBHO yITaKOBAaHHBIX
OenKOB. DTHU HEMPABWJIHLHO yIAaKOBAaHHBIC OCJIKM B TEUEHHWE MHUHYT MOCJE Hadaja
periepy3un aKTUBUPYIOT TPU TPaHCMEMOpPaHHBIX () (HEKTOPHBIX OEIKOBBIX MOJIE-
kyael  PERK  (protein  kinase R  [PKR]-like endoplasmic reticulum
kinase),IRE1(endoribonuclease inositol-requiringenzyme 1) u ATF6 (activatingtran-
scriptionfactor 6). AxkruBanus PERK y sykapuoroB npuBoaut k dochopunmpona-
HUo nHUIMUpyromero ¢akropa 2 (EIF2 — eukaryotic initiation factor 2), yro cau-
’)KaeT CKOpPOCTh cuHTe3a OenkoB. Mone- kyna IRE1 aktuBupyet kunazy JNK u kac-
na3y 12, a taxxe aerpanamuio pudocomanbHoit PHK 28s, xaxmas u3 KOTOPBIX MO-
J)KeT MHUUMUpoBaTh anontos. [Iporeonns ATF6 conpoBoxkaaeTcst BHICBOOOKICHUEM
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€€ IUTOINIA3MaTUYECKOr0 y4acTKa, KOTOPBIM 3aTeM NepeMeNaeTcs B siApO U UHUIU-
HMpYyEeT Hayajlo TPAHCKPUIILMHU T€HOB OTBETA Ha cTpecc B OP.

Amnonros

Bo Bpems penepdy3um nocie umieMuyd 3HAYUTEIBHOE YUCIO HEUPOHOB, OCO-
O0eHHO B 00JacTH MeHyMOpHI, mojBepraercs amnonto3dy. Hecmorps Ha To, 4TO Mexa-
HHU3MBbI Pa3BUTHUS U MIPOTEKAHUS allONTO3a B TOJJOBHOM MO3I€ €IIe A0 KOHIIa HE U3Y-
YEHbl, HMEETCS NPEIOI0KEHUE,YTOB3TOMYYaCTBYIOTOOAErONyTU— BHEIIHUNA U
BHYTPEHHHUH (MUTOXOHJIPUANIBHBIN), U YTO KaXKJIbIA MyTh BKJIIOYAET Kacmaszy 3aBUCH-
MBI U HE3aBUCHUMBIA KOMIIOHEHTh. B coOTBeTCTBHM ¢ paHee OIyOJIUKOBAaHHBIMHU
paboTamMu O MPOANONTOTUYECKUX M MPOTUBOAMNONTOTUYECKHUX MOJIEKYJax, o0pa3y-
IOIUXcs 1nocie (OKaIbHOM HILIEMHUU TOJIOBHOI'O MO3ra, B HEJIABHO BBIIIOJHEHHOM
uccienoBanuu ¢ ucnonb3oBanueM [P u anTuTen mis uzydeHus: amnonto3a ObLI
MIPEACTABJICH IIUPOKUNU CHEKTP IMpPO- U MPOTHUBOANONTOTUYECKHUX MOJIEKYJ U Bpe-
MEHHOU NPOPUIBUXIKCIPECCUUTIPUTPAHCKPUTILIMUUTPAHCIALUN. ABTOpaMU OBUIU
BBISIBJICHBI ~ MOBBIIIEHHBIEYpOBHH  dKkcnpeccun  MPHK  w GenkoBeix  mpo-
aronrtorudyeckux Moliekyn Bax, Bad, Bid, kacmasei-3 u muToxpoma cBOep-
Bble24uacanocnepenepdys3un. TakkeObU10M0Ka3aHO, YTO MOBBIIIEHHBIE YPOBHU IIPO-
THUBOAITONITOTUYECKUX MoJIeKyl, Bkirodas Akt, ERK1/2, pocho-ERK, Bcl2, XIAP,
Naip2, HSP27 (bTILI27), HSP60, HSP70, a Takxe Oenka, OJIOKHPYIOIIETO
ariorTo3, COXPAHSAIOTCS HA MPOTSHKEHUU 10 7 AHel mocie penepdys3uu. Ha sTom oc-
HOBaHUM OBUIO MPEJJIOKEHO HE aJIpeCHOE BIIMSIHUE HA ONpPEIEIEHHYI0 MOJEKYIy, a
KOMOMHHUPOBAaHHAs MPOTHUBOAMONTOTUYECKAS] CTpaTerusi, MOpeayCcMaTpUBaIOIIas
YMEHBIICHUE KOJMYECTBA MPOANONTOTHYECKUX MOJIEKYJI M YBEJIMYECHHUE KOJIUYECTBA
MIPOTHUBOAIIONTOTHYECKUX MOJIEKYJI C YUETOM BPEMEHM M YaCTOThI BBEJCHHUSIIpEenapa-
TOB.

AKTHBauus TPOMOOUMTOB

Bo Bpemsi mepeOpaibHON HIIEMUH MPOUCXOMUT MOBPEKJICHUE COCYIUCTOTO
SHJIOTENHS, YTO NMpH pernepdy3ur MPUBOAUT K KOHTAKTY OOHaKEHHOroCyOdHOTe-
JMAJIbHOr0 BHEKJIIETOUYHOIO MaTpuKca cOpMEHHBIMUIIEMEHTaMU KpoBHU. KOHTaKT ¢
Cy03HI0TENNAIBHBIM BHEKJIETOYHBIM MAaTPUKCOM IMPUBOJMUT K aAre3ud M U30BITOU-
HOW aKTHUBALIMM TPOMOOLMTOB B MUKPOLIMPKYJIATOPHOM pyciie rojJoBHOro mosra. Ha
MPOTSHKEHUM MHOTHUX JIET aKTHBAIUs U arperamus TpoMOOLIMTOB paccMaTpUBAJIMCh
KaK KJII0ueBble (DaKTOPHI B [TaTOI€HE3€ HE BOCCTAHOBIICHUS NepQy3Un Mocie peKaHa-
au3anuu cocyna. HecMoTpst Ha TO, UTO B HECKOJIBKUX MPEABAPUTENBHBIX MCCIIEI0Ba-
HUSIX ObUTM MOJTy4YeHbI OOHAEKUBAIOIINE PE3YIbTAThI, B MOCIEAYIONINX UCCIIeA0Ba-
HHAX 3HadueHue OiokaTtopoB GPIIb/ Illa penenTopoB TpOMOOLIMTOB B MpEaOTBpAIIle-
HUU TIPOTpecCUpoBaHusl MH(MAPKTAa HE OBUIO MOJATBEPXKACHO, YTO MOCIYXKUIIO 000C-
HOBAaHUEM ISl CY’KJIEHUST O HE3HAYUTEJIbHOW pOJIM arperauvd TPOMOOIIMTOB B
MeXaHW3MaxX MOBPEXKJICHHUS BellleCcTBa I'OJIOBHOTO MoO3ra npu MHCylbTe. B mpotuso-
MOJIOKHOCTh, Oyiokaga peunentopoB GPIb, koTopesie ydacTBYIOT B NPUKPEIICHUH
TPOMOOITUTOB K COCYAMCTON CTEHKE B MeCTe €€ MOBPEKICHUS, COMPOBOXK/1aJIach Cy-
IIECTBEH- HBIM 3alIUTHBIM 3(P(PEeKTOM ¢ yMEHBUICEHHEM HapacTaHUSACOCYHU-
cTeIXxHapymenuitnpunncynste.llocne B3anmoneiicteus penenropa GPIb ¢ akropom
Bunmubpanra ¢ocodonunaza D1 (PLD1) nepemna€t curnanbl akTUBAIIUU JAJIbIIE 110
KacKaay, KpoMe 3TOro oHa urpaeT OoJbinyo poib B GPIb — 3aBucumoiiaktTuBanuu

unrerpuna [JIIb[13 u anre3un TpoMOOUMTOB. Y MbIIel ¢ reHoM (ocdonumazser D1”

I- ormeuanocs JIOCTOBEPHO MEHbIIIEE HApaCTaHWE HUIIEMUYECKUX U3MEHEHUU IOocie
MPEexXOosIei OKKII03UM cpeaHei Mo3roBoit aprepuu (CMA) 6e3 yBenuueHus pucka
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KpOBOTE€YEHUSA. B COOTBETCTBUHU C IOJIOKEHUEM O KIIFOYEBOM POJIM B3aMMOJICHCTBUS
GPIb ¢ dakropom BunubOpanta mpu oOpa3zoBaHMM TpomOa M MPOTPECCUPOBAHUU

UILIEMUYECKUX MU3MEHEHUH, y MBIIIEH C VWF-/- yepe3 24 yaca mnocie npexoasuien
okkimo3un CMA oTMedalloch MEHBIIEE HIIEMHYECKOE ITOBPEXKIECHHUE TI'OJIOBHOIO
MO3ra U MEHEE BbIPaKEHHbIE HEBPOJOTMYECKHNE CUMIITOMBI, a TAKKE HE YBEIMUUBAJI-
Cs PUCK BHYTPHUUYEPENHOI'O0 KPOBOM3IWSIHUS. B TO ke BpeMs, KIIMHUYECKas UHTEP-
IIpeTanys 3TUX HEJABHO BBIIIOJIHEHHBIX YKCIIEPUMEHTAIBHBIX UCCIIEOBAHUN ITOKA HE
sICHa, OCOOEHHO C Y4€TOM TMPEAIIECCTBYIOIINX HCCIEIOBAHUM, HE MOIATBEPUBIINX
3(pPpeKTUBHOCTH aHTUTPOMOOLIUTAPHBIXIIPENAPATOB.

AKTHBalNusi KOMILIEMEHTA

Bospacrarommii 00éM nHGOpMAIIUK U3MEHII TIpeAcTaBieHue o ToM, uyto [[HC
SABJISIETCS. UIMMYHOJIOTUYECKH NpUBUIIErHpoBaHHOW. K HacrosiieMy BpeMeHH XOpOIIOo
ycTaHoBJeHO, 4To B IIHC npoucxoauT akTUBHBIA CUHTE3 KOMIIOHEHTOB KOMILJIEMEHTA.
Ha monenu npexoas-ueit okkimo3un CMA y KpbIC ObUIO ITOKa3aHO HaJIM4YWE KOMILIe-
MEHTa (dakTopa CsB sape WIIEMUYECKOTO odara Hal-pritnHa3-
uiinaunocnepenepdysuu.Hanpumepe npexonsmeid okkimoznun CMA y Mbleil Obuio
YCTaHOBJIEHO, YTO aKTUBalMs perentopa ¢akropa CzumeeT onpeaenéHHble MPOCTpaH-
CTBEHHO-BPEMEHHbIE XapakTepucTuku. Taxxe, npucyrcreue Clq nocie HieMudecKu-
pernepdy3MOHHOTO MOBPEXIEHUS ObLIO MOKA3aHO HAa MOJIETU MPEXOISIIEeH OKKITHO3UU
CMA y mbiieil. B mpoTuBononoXxHOCTh, OJIOKMPOBaHUE KOMILJIEMEHTa OKa3bIBAaeT 3a-
LIUTHOE JEHCTBHE NPOTHUB MPOrPECCUPOBAHUS MILEMHUYECKOIO IMOBPEKICHUS. JTHU HC-
CJIEIOBaHUs MOJJIEPKUBAIOT MIPEANOI0KEHU O TOM, YTO CUCTEMA KOMIUJIEMEHTA IpH-
HUMAET aKTMBHOE y4YacTHE€ B PEryJIMPOBAaHUU HILIEMHYECKUpEnep(y3MOHHOTO MOBpe-
KJICHUS.

JlelikouuTapHas HHPpUIbTPaLUA

Bo Bpems penepdy3un akTHBUPOBAHHBIE JICHKOIIUTHI B3AaUMOJIEUCTBYIOT C DH-
JOTEIMAIBHBIMU  KJIETKaMH, BbI3bIBASl CKOIUIEHUS JIEMKOLUTOB, JSPUTPOLMTOB U
TPOMOOITUTOB B MUKPOLUPKYJISATOPHOM pyciie. DTO CONMPOBOKIAETCS BBIPAKESHHBIM
HapylLIEHUEM KPOBOTOKA B CUCTEME MUKPOLUUPKYISLNU U MOKET ObITh IPUUYUHON HE
BOCCTAHOBJICHUSI JIOKAJIbHOW mnepdy3uu U NpOrpecCUupoBaHUs BTOPUYHOTO MIIEMU-
YECKOI'0 MOBPEXKIAECHUS TOJIOBHOIO MO3ra. B mpOoTHBOMNOIO)KHOCTD, IPU IKCIIEPHUMEH-
TaIbHOW umemMun/pernepPys3uu yaaaeHue HeUTpopUiIoB U3 KPOBOTOKA TIPU MOMOIIH
AHTUHEUTPOPUIBbHBIX AHTUTEJ MNPUBOJUT K JIy4IlIEMy BOCCTAHOBJICHUIO PErHOHAIb-
HOT'O MO3IOBOT'O KPOBOTOKA M MEHBIIIMM pa3mMepaM HH(apKTa 10 CPaBHEHUIO C IPYII-
noii ¢ HannuueM HelTpodmios. [Tocne mpexoasieit okkimo3nn CMA u 22X 4acoBoi
penepdy3un y My>KCKHUX OCOOEH MBIIIEH ¢ CUHJIPOMOM BBIPa)KEHHOTO KOMOWHUPO-
BaHHOr0 MMMYyHozeduuura ¢ orcyrcTBueM T u B KIeTOk oTMe4anoch YMEHbIICHHE
o6béma nndapkra Ha 40%. B npyrom uccinegoBanum y mblimieit ¢ orcyrctsuem T u B

KJICTOKBCJIE/ICTBUE BBIKJIIOUEHHUS I'€Ha, aKTUBUpYIolIero pekomounasy (Ragl -/ 7), mo-
cie uieMuu/penepPy3un oTMeyaaoch YMEHbIICHHE pa3MepoB UH(GAPKTOB T'OJIOBHO-
ro mo3ra Ha 60-70% u nydmiasi COXpaHHOCTh HeBpoJiorndyeckux pynkuuii (85,86). B
TO K€ BpEMsI, Y MBIIIIEH C HEJJOCTATKOM TOJBKO B KJIETOK HE 0oTMEYaraoch YMEHBIIIe-
HUS pa3MepoB HH(GapKTa rosoBHoro mosra. Ilepecaaka B kieTok MplliaMm ¢ reHOM

Rag 17 ue yBeJIMYHuBajia pasMep uHpapKkTa roJOBHOIO MO3ra, B TO BpeMsl Kak TpaHC-

nnantanus CD31 T kneTok or Mbllel JUKOro THMA MBIMIAM ¢ TEHOM Ragl'/ "~ npu-
BOAWJIA K TOMY, YTO IOCIEIHUE CTAHOBUIIUCH ITOJIHOCTBIO BOCIIPUUMYUBEI K UIIIEMU-
YecKU-peneppy3MoOHHOMY MOBpexAeHnI0. Ha ocHOBaHMU 3THUX HCCIIEIOBAaHUN MOX-
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HO IPEANoJIO- KUTh, YTO T KIETKH, a HE B KJIeTKu WrparoT Ba)KHYIO POJib B IOBpeE-
KJIEHUU TOJIOBHOTO Mo3ra mnpu umemuu/ penepdys3uu. B cooTBeTcTBHE € 3TUM
MPEANOI0XKEHUEM, OJoKupoBaHue T KIETOK aHTUTEIaMH K aHTH-[]4 uHTerpu-
Hy,amoliekynaaresunkcocyaucroiicreike (VCAML) - manbeimu nHTEphEpUpyrONIH-
mMu PHK (siRNA) Taxke mpHBOIWIIO K YMEHBIIECHHUIO pa3MepoB 00JacTu HHpapKTa
TOJIOBHOTO MO3Ta.

HenaBno, Kleinschnitz u coaBT. mnokaszanu, 4ToT peryiasaTOpHBIE KIIETKH,
skcrpeccupytomue Oenok FoxP3, urpator BaxkHyI0 poJib BO BpeMs HIIEMUYECKH-
penepdysunonnoro nospexaeHus (90). U3buparensHoe ynanenue T per. KJIETOK Npu
MOJICTUPOBAHUN MOpexojsiiei okkio3uu CMA conpoBOXAanoch 3Ha- YUTEIbHBIM
YMEHBILIEHUEM pa3MepoB O0JIACTH HMH@ApKTa M YJIYy4YIIEHUEM HEBPOJIOTHYECKUX

¢yukuuii. Bkintouenue T per. kieTok B ITUMQPOLUTHI MBILIEH C TEHOM Ragl'/ " npu-
BOJIMJIO K CYILIECTBEHHOMY YBEJIMYE-HHUIO pa3MepoB HH(pApKTa roJ0BHOrO mosra. B
ATOM HCCIIEJIOBAHUU TaK)Ke ObLJIO MOKAa3aHO, 4TO B 00JIACTH HIIEMHUYECKOTO TMOBpe-
JKJIEHHUSI B TOJIOBHOM MoO3re Tper. KJIeTKH B3auMOJECHCTBYIOT C 3HAOTEINAJIbHBIMU
kietkamu tocpeactBom komiuiekcaLFA-1/ICAM-1(LFA-1- lymphocyte function-
associated antigen-1, ICAM-1 — inter-
cellularadhesionmoleculel),nmpuBoasiTeMcaMbiM K MHKPOCOCYJIUCTON TUCHYHKIIHH.
broxuposanre komiuiekca LFA-1/ICAM-1 npuBoAuiIO K YMEHbIIIC- HUIO BHYTPHCO-
CyAucCTOro TpoMOOOOpa3oBaHus M yiIyd- majo pernepdysuto. YaaaeHue TpoMOoIu-
TOB TaK)Ke€ HUBEIUPOBAIO OTpULATEIbHBIN 3P dekt T per. kiieTok Ha TedeHUE WUH-
cynbTa. Ponp T per. KJIETOK B MILIEMHU- YECKU-penepdy3MOHHOM IMOBPEKICHUU TO-
BUJAUMOMY SIBJISIETCSl O0Jiee 3HAUUMOM, YeM pOJIb JIEHKOIUTOB, T.K. YJIaJICHUE TOJIBKO
JIEMKOIUTOB MPHU HATUYUM T per. KJIETOK He YIIyUIIaJIo UCXOJl HHCYJIbTA Y MBIIIECH.

Hapymenue ¢pynkuun I'Iba

[ToBpexaeHne MUKPOIUPKYJSITOPHOTO pyciia MNpu LepedpajbHON HILEeMUU
MPUBOJIUT K MOBBILIEHUIO TTpoHUIaeMocTu ['Oba. Bo Bpemsi moctuieMmudeckoi pe-
nepdy3un y Kpbic ¢ GoKampbHOU mpexomsamied okkmosneidr CMA napymenus ['Dba
00BIYHO ObIBaIOT 0OJI€€ 3HAUMUTENBHBIMH, YEM MPHU MOACIUPOBAHUHU MOCTOSIHHON OK-
kito3uu CMA. boinee Toro, yBenndeHue oobema 1nepedpaibHOro KpoBOTOKa BO Bpe-
Msl periepdy3uu KOppeaupyeT co cTeneHbio HapymeHus ['Dba. ¥V kpsic ¢ mpexosi-
e nmemuent nponunaemocts '2ba HaunHaeT yBenuuuBaThCcs uepe3 | yac mocie
Hayayia penepdys3uu, B TO BpeMs Kak MpU MOCTOSTHHOM OKKJII03uM — yepe3 3 yaca.B
JIONIOJIHEHUE, HAJ0 OTMETUTh, YTO MpH mpexoxsaiei okkmoznun CMA yBennueHue
nponuriaemoctd ['Oba Hocut nAByx(da3HbI XapakTep ¢ MakcCuMyMamu udepe3 3 u 48
yacoB nocie penepdysun. B To ke BpeMsi, coxpaHsionieecsi He3HaUUTEIbHOE MOBbI-
HIEHUE MPOHUIIAEMOCTH MOXKET Habmonarsesa 10 4-5 Heaens. [locTumemuyeckas pe-
nepdy3usi MPUBOIUT K U30BITOYHOMY OOpPa30BaHUIO CBOOOJIHBIX PAJUKAIOB U BbI-
CBOOOXK/ICHUIO TPOTEa3 M3 HHIAOTEIUATBHBIXKIETOK, ACTPOIMTOB, MHUKPOTJIUU U
HelipoHOB. MaTtpukcHbie MeTaiutonpoTenHasbl (MMII) urparT CyIecTBEHHYIO POJib
B TOBpeXJeHUM Oa3zalbHOW  MeMOpaHBl  KAMWUISIPOB  TOJOBHOTO  MO3-
ra.llepBonavyanpHoe moBBIIIEHHE TpoHUaemoctu ['Dba, nHabGmiomaemoe uepes 3
yaca 1ocJje UIIEeMUH, MOXKET ObITh CBSI3aHO C yBeJIHMYEHHOU 3kcnpeccuert MMII-2
n 9, KOTOpbhlE NMPUBOJAT K pa3pyLICHUIO OEJIKOB, Y4YacTBYIOIIMX B OOpa3oBaHUU
IUIOTHBIX MEXXKJIETOUYHBIX KOHTakTOoB B ['Dbe - kiayauHa—S W OKKIIOJAWHA, B TO
BpemMsi kak wuHruoutopsl MMII mnpemoTBpamaroT MOBBIIEHHE NPOHUIIAEMOCTH
I'Dba u cBsi3aHHOE ¢ ATUM pa3BUTHE OTEKA TOJIOBHOIO Mo3ra.OIHOBPEMEHHO,
Ba)XHO OTMETHUTh, YTO MOBbIIMIEHUE NpoHULaeMoctu I'Dba — 3T0, 1O Bcell BeposT-
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HOCTH, MHOTO(aKTOPHBIN TIporiece, T.K. 01okana MMII He mpenynpexmana oTcpo-
yeHHoe (depe3 48 yacoB) moBelmieHue poHunaeMoctu ' Dba. OgauM u3 o0bsicHE-
HUU MOXET OBbITh TO, 4TO UHTHOUTOp MMII He GoKUpOBaJl MOBPEKAAIOIIETO ACii-
ctBusi Ha ['Db cBOOOMHBIX paguKalioB M TaKUX MPOTea3, KaK 3jacTa3a, BEICBOOOXK-
JAOIIMXCS U3 JICHKOIMTOB B 30HE umieMuu. Gidday u coaBT. B 9KCIIEpUMEHTE Ha

mbrmax ¢ MMII- 97/~ u na mbmax ¢ XUMEPHBIM KOCTHBIM MO3TOM YCTaHOBUWJIU, YTO
MMII-9 u3 KOCTHOTO MO3Tra, HEXEJIM U3 TOJIOBHOTO MO3Ta CYIIECTBEHHO BIHsIA Ha
NoBbIlIe HUenpoHuuaemoctu ['Dba.

Hapymenne ['Dba BkiItOYaeT CIIOXKHBIE YIBTPACTPYKTYpPHbIE H3MEHEHUS, B
TOM UHCJI€ MOBPEXKAE- HHUE dHIAOTEIUAJIBHBIX KJIETOK KalWUISIPHOTO pycia, JereHe-
palrio acTPOLMTOB U MEPULIUTOB, a TAKKE NEPUBACKYJISIPHBIN OTEK. DTU HAPYILLIEHUS
KOPPEIUPYIOT C TOBPEXKIACHUEM TeCHO cBsizaHHOU ¢ ['Dbom Heitpococynucroiienu-
HHUIIBL.

Hapymienue pyHKIUMHUHEHPOCOCYIUCTON eAUHUIBI

Tepmun netipococyauctas eaununia (HCE) Obu1 mpemjiokeH uisi ONMUACAHUS
CJIO’KHBIX B3aMMOJICCTBUIM MEXKIy BCEMH THUIAMU KJIETOK TOJIOBHOTO MO3ra, CBS-
3aHHBIX C KalWUISIpHBIM pyciioM. Helpococyaucras enuHULa BKIIOYAET 3HIOTEIIN-
aJbHbIC KJIETKW, IEPULIATHI, IJ1aJKOMBIIICUYHbIE KIIETKH COCYJIOB, ACTPOLMTBI, MHUKPO-
U0 ¥ HeWpoHbl. Helpococyaucrtas equnuia sBisiercs GyHKIIMOHATHHON €IMHULICH,
KOTOpasi TECHO CBSI3bIBAET COCYAUCTYI0 M HEPBHYIO CHCTEMBI TOJIOBHOTO MO3ra.
[TocTumemuueckasi penepdy3usi IPUBOAUT K MOBPEKICHUIO PA3TUYHBIX KOMIIOHEHTOB
HCE (puc.1).

DHoomenuanvHvle KiemKu

[Ipu mpoBeneHnn >IeKTPOHHON MUKpockonuu (OM) ObLIIO TTOKa3aHO, YTO Ye-
pe3 7 nHeil mocnie npexons- men okkiao3un CMA B SHIOTEIHANbHBIXKIIETKaX COCYy-
JIOB TOJIOBHOT'O MO3Ta KPbIC MPOUCXOAUT M30bI- TOUHOE HAKOIUJICHHUE ayTo(harocom.
OcHoBHOM (hoHOBOH (yHKITHEH ayTO(ParocoMHO-IN30COMAITBHOTO META00JIMIECKOTO
MYTHU SBJIETCS yJAJIEHUE U3 KIETKH €€ MOBPEXKIEHHBIX KOMIIOHEHTOB U MPOYKTOB
MeTabosn3Ma, OJHAKO U30BITOYHAsI ayTo(arnueckas akTUBHOCTh MOJKET HapyIiaTh
(YHKIIMOHUPOBAHUE COXPAHHBIX KOMIIOHEHTOB KJIETKHM U MPUBOJAUTH K €€ rudeu.
Kak cBuaeTensCcTBYIOT AJaHHBIe DM, BO BpeMs ITOCTHUIIEMHYSCKOW penepy3uu u3-
ObITOUHast ayTodarusi MOXKET BbI3BATh THOEIb KJIETOK, B YAaCTHOCTH JHJIOTEIIHATBLHBIX
KJIETOK MUKPOLIMPKYJISITOPHOTO pyciia TOJIOBHOTO MO3ra.

Hepuyumut

[lepuuThl KOHTAKTUPYIOT C YHAOTEIUAIBHBIMUA KJIETKAMHM Ha yPOBHE KamuJi-
JIIPHOTO pyclia TaM, TJI€ Y>KEHET TJ1aIKOMBIIIICUHBIX 3JIeMEeHTOB. [IepHUIIuThI OTIOSICBI-
BaIOT CTCHKHU KANMWUISIPOB YJIMHEHHBIMU, Majblie-00- pa3HbIMU OTpocTKaMu. [lepu-
IIUTHI COZIEPKAT OCOOBIE, CIIOCOOHBIEKCOKPAIIIECHUIOOCIIKU,KOTOPHICIIO3BOJISTIOT dTUM
KJIETKaM (YHKIIMOHUPOBATH KaK TJIaJKOMBIIICY-HBIM KJIETKaM, COKPAIIasiCh U pery-
JUPYs JTOKAJIbHBI MO3TOBOM KPOBOTOK. Yemisci U COaBT. YCTAHOBHJIHU, YTO Y KPBIC,
HecMOTpsi Ha pekaHanuzauuio CMA mociie e€ OKKII03UU, OTMEUYAETCIINPOI0IKHU-
TEIIbHOE TI0 BPEMEHHU COKpalleHue nepurnuToB. MMy Takxke ObUIO MOKa3aHO, YTO pa-
JIUKaIBl KUCJIOPOJa W a30Ta, BBICBOOOXKIAeMble U3 MHUKPOIMPKYJSITOPHOTO pyclia
MIpY UIIEMUHN U penepy3uu, BBI3BIBAIOT COKpAIIIEHUE TIEPUIIMTOB, KOTOPOE TIPEeKpa-
IaeTcsl MPU NPUMEHEHUN WHTHOUTOPOB CHHTA3bl OKCUA a30Ta.

Acmpoyumot

NMMYyHOTMCTOXMMHUYECKUM aHAJINU3, BBIIIOJHEHHBIN MOCIECHPEXOASAMIEHOKKIIF0-
3unCMA ,lToKa3alyCUICHUE aCTPOrin0o3a BOKPYT KAWUISPHOTO Pycia U B BEIIECTBE
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roJIoBHOTO Mo3ra. Jlanusle DMBBISBIIIM CHABJICHHE MPOCBETa KAIMJUISIPOB pa30yx-
IIUMHU KOHLEBBIMUOTPOCTKAMHUACTPOLIUTOB.

Puc.1. CxeMaTnyeckoen3obpakeHMeHeNpOCOCy AMCTOro MexaHn3Ma NoCTULLEMUYECKO-
ro penepdy3voHHOro nospexaeHus. Nocne nwemmn Bo Bpems penepdysnmn n3dbi-
TO4YHas BblpaboTka AOK nNpnBoAUT K pa3BUTUIO OKUCIUTENBHOMO cTpecca. OKucaun-
TeNbHbIN CTPECC B CBOK OYepeb NPUBOAUT K MOBPEXAEHUIO SHAOTENNASIbHBIX KIETOK-
CobHaxxeHeMCyb3HA0TeNMaIbHOrOBHEKIETOYHOMO MaTPUKCAaNEroKOHTaKTOMCKPOBOTO-
KOM.DTOTKOHTAKT COMPOBOXAAETCS aAre3nen 1 akTuBaumnen TpoMoboumUToB B MUKPOLIMP-
KYNSITOPHOM pycre ¢ obpa3oBaHmneM TpoMO030B. MoBpexaEHHbIE SHAOTENMANbHbIE KNET-
KM BbICBOOOXAAIOT METaIoNpoOTENHA3bI, KOTOPbIE B3aMMOAENCTBYIOT C 6a3anbHou
MeMOpaHOW 1 NPMBOAAT K MOBbILEHMIO NPoHMUaemMocTi Mba. Kpome 3Toro, nospe-
XXOEHHbIE 3HAOTENMANBbHBIE KIIETKM, B3aUMOAEWCTBYS C PETYNSTOPHbIMUTKIETKAMUMAKTUBK-
POBaHHbIMUNENKOLIMTAMU, NPUBOAST

K ycuneHnnto TpoMboobpaszosaHus. B oononHeHe 3HaunTebHOe KOIMYeCcTBO Bocna-
NUTENbHBIX (PAaKTOPOB, BKHOYASLUMTOKNHBI, XeMOKUHbI,NO, TH®-a,J1-1b,UJ1-6, AOKu-
NpoCTaHoMAbI, BbICBOOOXAAOTCAM3AKTUBMPOBAHHLIX aCTPOLMTOBUMUKPO-

rnun.CneayoLmnin3asTMaKTUBHbIN BOCMAIUTENbHBIA OTBET CONPOBOXAAETCS MOBbI-
LLIEHWEM LIMTOTOKCUYHOCTM, UTO YBENMYMBAET BEPOSITHOCTb MMGEN HEMPOHOB B NEHYMOpeE.
Bonee Toro, OKUCNUTENbHBINA CTPECC MPUBOAUT K NPOAOIDKUTENBHOMY MO BPEMEHWU COKpa-
LLIEHWNIO NMEPULIMTOB U CBSI3aHHOMY C 3TUM CY)>XKEHMIO NMPOCBETA MUKPOCOCY-

A0B. TaKKeyCUIMBatoTCY)KEHNENPOCBETACOCYI0B Pa3byXLLMe OTPOCTKUACTPOLIUTOB.

Ischemia
Reperfusion
Endothelial Cells
P Normal
Pericyte { , = Astrocytic
\ Endfoot
Oxidative Pericyte \\, ) . RBC
stress contraction
Platelets
Inflammatory Leukocyte
response
\J
Swollen - Oxidative
gy(okmes QStdrfothtlc“ stress
hemokines, ndfoo . \
NO, TNF-
IL-1B,IL-6 - / \
ROS,. prostanocids Endothelial/BBB injury Neuronal
Tregs = Platelet activation apoptosis/
CD4+ (LFA-1/ICAM-1 endothelium binding pathway) Complement activation necrosis
Microvascular thrombosis
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BAKHOM COCTaBHOM YacThIO HEHPOCOCYAUCTON €IUHUIILI, YYaCTBYIOIIECH B 00-
MeHEe MH(pOpMalMeld MEXKIy HUIIEMU3UPOBAHHBIM TOJIOBHBIM MO3TOM U CHUCTEMHBIMU
OTBETaMHU B KPOBH, aKTUBUPYIOTCS U MPOJIUDPEPUPYIOT, U UX IEHCTBUE BAPbUPYET OT
LUTOTOKCHUYECKOr0JI0 IUTONPOTEKTUBHOTO. B OCTpyI0 cTaanio acTpOLUTHI CEKPETH-
PYIOT BOCHaJUTENbHbIE (PAKTOPHI, BKIIOYAs [TUTOKUHBI, XEMOKHHBI U OKCHJI a30Ta,
KOTOpbIE YYAaCTBYIOT B IIpolleccax KJIETOYHOW aJire3uy U yBEJIUYUBAIOTBEPOSTHOCTh-
rubenuHepoHOBBIIEHYMOpe.B BOCCTaHOBUTEIBHBIN TEpUOJI pEaKTUBHBIE aCTPOIIU-
Thl cexkpetupyroT ambusun (HMGB-1 - high mobil- ity group box 1) - monekyamy,
OTHOCSIIYIOCSI K TpyIIe MOJEKYyJd, 0003HAauYaeMbIX «MOJEKYJISIpHBIM (pparmMeHT, ac-
COLIMMPOBAHHBIN C ONACHOCTHIO», KOTOPasi B HEOOIBIINX KOHIIEHTPAIUAX YCUINBAET
npoiaudepannio HI0TETUATBHBIX NPOreHUTOpHbIX KiIeTok (DIIK) u cnmocoOcTBYIOT
HENPOCOCYAUCTOMY PEMOJAECIMPOBAHUIO. llOMOXKHUTENbPHOE 3HAUYEHUE CTUMYJISLIUU
KJIETO4YOM mponudepanuu ObUIO HEAABHO MPOJAEMOHCTPUPOBAHO HAa KYJbType Kile-
TOK, B KOTOPOU MOJEIMPOBAIUCH KUCIOPOIHOE TOJIOJaHUE, HEJOCTAaTOYHOCTh TJItO-
KO3BI U peniepdy3us.

Mukpoznusn

Bo Bpems nmoctumeMudeckoil penepPy3uu MUKpPOIIHAJIbHBIE KIIETKH, SIBJISIO-
uecs: ocennbiMumakpodaramu [IHC, akTuBUpyroTcss 1 MOTYT TIpeBpamathes B (a-
TOLIUTHI, KOTOPBIE CEKPETUPYIOT HehpoTpodudeckuid (akTop TOJOBHOTO MO3ra
(BDNF), nncynunonono6usiii poctoBoi ¢akrop 1 (IGF-1) u Tpanchopmupyrommii
daxTop pocta [1 (TGF-[1) (112,113). DTu HelipoTpodHuIEeCKHE MOJCKYJIBI 001a1at0T
HEMPOINPOTEKTHUB- HBIM JECUCTBHUEM MO OTHOIIEHUIO K Helipococyauctoil enunuie. C
JIPYTOil CTOPOHBI, AKTUBUPOBAHHBIE KJIETKH MUKPOTJIUH CEKPETUPYIOT MPOBOCIAIHU-
TeJIbHbIE MOJICKYJIbI Takue, kKak uHTepiiekuH-1 (MJI-1), dhakTtop HEKpo3a OmyXoju
(®HO), NJI-6, NO, AD®K u npocTaHOUIbI, KOTOPBIE CITOCOOCTBYIOT Pa3BUTHIO BhIpa-
J)KEHHOM UHUTOTOKCHMYHOCTU. B wactHOocTH, WNJI-1 HemocpeacTBEHHO y4dacTBYET B
UIIEMUYECKU-PEnepy3nOHHOM TIOBPEKJICHUH, U Yy MBbIlIeH, TUIEHHbIX redHa NJI-1,
00bEM mHpapkTa ymenbmaicss Ha 70%. Takum oOpa3oM, peakius MUKPOTJIHU Ha
MOBPEXKJICHHE MOXET, KaK CIIOCOOCTBOBATh BOCCTAHOBJICHMIO,TaK M YCHJIMBATH I10-
BpEXJAEHUE, U MPUUYUHBLPETYIUPYIOLIME PABHOBECHE MEXK1Y BOCCTAHOBJIECHHEM H
MOBPEXJACHHUEM, €111€ HESCHBI.

Heiiponwi

RamincoaBT.Hamoaenumnpexoasmeiiokkiao3nu CMA y KpbIC TTOKa3aiau pa3Bu-
THE BBIPAXKEHHOW ayTo(arurmHepoOHOBBOOJIACTUIIEHYMOpBIBOBpeMsipenep- ¢Gy3uu,
MPOBOUMOMN Yepe3 6-48 4acoB I0OCJE HIIEMHUH, YTO CBHUJCTEIHCTBYET O MHOIOIIA-
HOBOW poJin ayToharuvl B peryysiliuy CaHAIINU U YJIAJICHUS TOBPEKAEHHBIX CTPYKTYP
KJIIETKH WM B €€ rudenu. BronosHenue, JaHHbIE YIbTPAaCTPYKTYpHOTO aHain3a OM
M Jla3epHoil ckaHupyroeil koHdokanbHONH Mukpockonuu (JICKM) yka3piBaroT Ha
HaJIM4YHME CKOTUJICHUH MOBPEXKAEHHBIX OCIIKOB B TEJIaX HEHPOHOB, B JICHAPHUTAX U B aK-
conax. IIpu »ToM, B yCTOWUYMBBIX K IMOBPEXKJICHHIOHEHpPOHAX HAOIIOJAETCS JIM3UC
ATUX CKOIUIEHUM, B TO BpeMs Kak B HelpoHax obOmactu CA; runmnokamia arperatbl
HEJM3UPYIOTCS,UTOCIIOCOOCTBYETTHOCIIMKIICTKH. Chenuco-
aBT.TIOKA3aJIM,9TOHApyIIeHnenenocTHocTu ['Dba npu nmemun-penepdy3uu MpuBo-
JIAT K KOHTAKTy TPOMOMHA € KJIETKaMH T'OJIOBHOT'O MO3Ta, KOTOPBIN JJ1s1 HUX SIBJISIETCS
TOKCHUYHBIM. DTO JOMOJIHUTEIBHO YBEINYMBAET BEPOATHOCTh TMOEIN HEUPOHOB IO-
CpPEICTBOM aKTHMBALlMM KOMIUIEKCa NpoTea3a-ak-TuBupyemblii peuentop 1 (PAR-1) B
MeMOpaHax HeWpoHoB. Briximtouenune komrmuiekca PAR-1 KOpoTKMMH, HINHIBKO-
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o6pasueiMu PHK (shRNA) compoBokma- JI0Ch MOBBIMIEHUEM HEHUPOMPOTEKTUBHBIX
CBOWCTB, U y MblllIe# ¢ BRIKJIFOYeHHBIM PAR-1 pa3mepsl nHpapkTa roJoBHOrO MO3ra
nocJsie npexojsmieid oKkIto3unCMA ObUTH MEHbIIIE. ITO MO3BOJIMIO MPEANOIOXKUTD,
yto OnokupoBaHue 6eiaka PAR 1 MOXeT ObITh MCIIOIB30BAaHO B KaUE€CTBE aKTUBHOM
CTpAaTEruv HEMPOIPOTEKIIUH.

Maznumno-pesonancnas momozpaghua npu penepy3uonnom nospercoenuu

MarauTHO-pe30HaHCHasi ToMorpadus U €€ pa3janyHbIe MOCIEI0BATEIbHOCTH
MOTYT MPEAOCTABUTh OYEHb 3HAUYMMYIOUOOIINPHYIONH()OPMAILINIOAISTHEUHBA3UBHOT O
MOHHUTOPUPOBAHUS U U3YUYEHUS] OCOOCHHOCTEH MOCTUIIIEMHUYECKOTO penepdy3noHHO-
ro noBpexaenusi. Hecmorpst Ha 10, utro MPT ananus penepdy3noHHOTO MTOBPEXK/Ie-
HUS HaXOJUTCSA €lI€ TOJBKO Ha HAa4YaJlbHOM Jtare pa3Butus, MPT B neaom mmeer
OOJIBIION MOTEHUIHAMT JUIsl U3YUEHUS MEXaHU3MOB perneppy3uOHHOTO TTOBPEXKIACHUS U
ero MpeaoTBpAIICHUs U JJIsl M0100pa Teparuu.

Huppyzuonno-ezsemennoe MPT ([IB MPT) u émopuunas uwemus

Neumann-Haefelin u coast. npu ananmmsze Ha 2,0 T MP Tomorpade n3MeHeHUH,
MPOUCXOIAIINX TOCIe Tpexo- Asmel okkimo3nu CMA, ycTaHOBWIH, YTO MOCJE HILIe-
vun B 30 - 60 MmuHYT BO Bpems perepdy3ur OTMEYalIach MPEeXOIsIas HOpMaTu3alns
JIB n3menenuii, Ho uepe3 1 nens nocine penepdysuu yxyaumenve Ha B MPT B03006-
HOBJISUTOCH. B cooTBeTcTBHE ¢ M3okeHHBIM BhIie, Olah u coaBt., anamusupyst JIB u3-
MeHeHus1 Ha Tomorpade 4,7 Tnpu npexozsiieit okkiaro3un CMA y Kpbic, TOKa3aiu, 4YTo
rocsie 60 MUHYTHOW WIIIEMUH C TIOCTIEAYIOIEeH 2X 9acoBOi perepdy3neii HaOIroaeTcs
MpexosIee yIydllleHHe TmokaszaTeield koddduiuenra Habmogaemoit muddy3uu
(ADC), xoTOpOo€e B MOCIIEIYIONIEM CMEHSIETCSI HApaCTAIOIIUM €TI0 YXY/IIIIEHHEM K KOHILY
10 gaca mocne penepdy3un. Pe3ynpTarsl, ModydeHHBIE B TUX UCCICAOBAHUSIX, CBUIC-
TEJIbCTBYIOT O Pa3BUTHU BTOPUYHOMN UIIIEMHUU, BRI3BAHHOMN pernepdy3uei.

Ilepghy3uonno-e36eurennvie uzodpasrcenun u nocmuuwiemuyeckaazuneppysus

[Toctumemuyeckass runeprnepdysusi OINpeaeseTcss Kak yBeJIWYEHUE Liepe-
OpanbHOU nepdy3uun Mociie HHCYIbTa, BOZHUKAIOIIEE BCIEACTBUE HAPYILIECHUS ayTO-
peryiasiiuu MO3roBOTrO KpoBoToKa. Crieayromue 3a 3TUM IHNOCTUIIEMHYECKUN OTEK
rOJIOB- HOT'O MO3Ta WM KPOBOUBJIUSIHHUE MOTYT OBITh JIONOJI- HUTEJIbHBIMU MEXaHU3-
Mamu penepdy3MOHHOTO TOBpexAeHUs. boiee Toro, BTopuuHas rumnonepdysus,
cieayrolas 3a MOCTUIIEMHYECKO runepys3ueid, MoKeT yCUIIUTh penepPpy3noHHOE
noBpexaenue. I [punomonu/IBul IBMPTKidwellucoasr. MPOJIEMOHCTPUPOBAIIA
Haln4ue noctuiieMudeckor runeprnepdysun y 40% nanueHToOB 4Yepe3 HECKOIbKO
yacoB U y 50% OonbHBIX yepe3 7 AHEH MOCIeBHYTpUapTEpUAIbHON TPOMOOIUTHY E-
ckoil Tepanuu. Umu Takke OBLIO MOKa3aHO, YTO B OOJacTsax ¢ runeprnepdys3ueii B
KOHEYHOM UTOT€ pa3BUBAJICS UH(PAPKT.

MPTckonmpacmuvimycunenuemunapyuienue nponuyaemocmul Iba

Ha ocHoBanum Ha0r0aTeNBbHOrO HCCIEAOBAHUSA, MOKA3aBILIErO, YTO OTCPO-
YEHHOE IOCTYIUIEHWE KOH- TpacTa B JMKBOPOIIPOBOJSIIME NPOCTPAHCTBA IO JIaH-
HbIM FLAIR m3o0pakeHuii Koppenupyer co cTeneHnbto Hapymenus ¢ynknuu ['Oba,
Warrach u Latour Ha ocHOoBanuu pe3yibratoB MP ToMorpadguu npumnm x 3akitode-
HUIO, YTO B TeUYeHUe Hejenu nociie B/B win B/a TJIT y GonbHBIX ¢ peniepdy3ueii ya-
me (45% wnabmoaeHuii) pa3BUBaAJIOCH HapylleHuWe mnponHuraemoctu ['Dba, yem y
o6onpHBIX 0e3 pernepdys3un (18%). OTcpoueHHOE TOCTYIJICHHE KOHTpAcTa B JUKBO-
pOIpPOBOASIIME MPOCTPAHCTBA UMHU OBbLJIO O0O03HAYEHO KaK «THUINEPUHTECHCUBHBIN
Mapkép panneir penepdysum» (HARM — hyper acute reperfusion marker), nonn
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MIPEIMOJIOKIIIN YUYUTHIBATh HAUTMYUE ITO MapKEpa Uil MPEayHPERISHHUS OCIOKHE-
Huii, cBsa3anabeix ¢ TJIT t-PA.

Bo3moorcnocmu mepanuu

HecmoTps Ha TO, 4YTO Halle MOHUMaHUE MEXaHU3MOB MOCTUIIEMHUYECKOTO pe-
nepy3uOHHOTO MOBPEKICHUS BCE €II€ 0YEeHb OrPaHUYECHHO, B MOCJIEAHUE TOAbl Ha-
Ka IUIMBAIOTCSI HOBBIE MPEJACTABICHUS] O MEXaHU3MaX U O BO3MOXKHBIX HAIPABICHUIX
neueHusi. Huxe Mbl OCTaHOBUMCSI HA HEKOTOPBIX AKCIIEPUMEHTAIBHBIX HCCIIEI0BA-
HUSIX YU KJIMHUYECKUX paboTax, B KOTOPHIX ObLIM MOKa3aHbl BO3MOKHOCTH YJIydYllle-
HHUS TTOCJe uieMun/ pernepdys3um.

Hwemuueckan npeonocwvinka

Nmemuueckass mpeAnochlUiKa, Ha3blBaeéMasi TaKXKE HIIIEMHYECKash TOJEpaHT-
HOCTb, 3aKJIFOYAETCSl B TOM, YTO IOCJI€ KPAaTKOBPEMEHHOW HIIEMHHU (HUXKE MOBpe-
JKJTAIOIIEro Mmopora), IpUMEeHEHHON 3a OJWH WJIM HECKOJIBKO JTHEU 110 TsOKETON HIlle-
MHH, BBIPAXKEHHOCTh HUIIIEMHUYECKOTO MOBPEXKICHUS yMEHbIIaeTcsa. bpuio ycTaHOB-
JIEHO, YTO TOJIOPOTOBBIA YPOBEHBb HILIEMUHM CTUMYJHUPYET SHIAOTEHHBIC 3alIUTHBIC
MEXaHU3MBbI, KOTOPbIE MO3BOJISIIOT OTPAHUYUTH BO3JACHCTBUE TOCIEAYIOMUX Ooliee
TSOKETBIX MIIEMHUYSCKUX TTOBPEXKAeHUI. HampumMep, peTpoCIEeKTUBHBIE U MPOCTICK-
TUBHBIC HCCJIE/IOBAHUS MOKa3ald, YTO MPEXOISAIINe HAPYIIEHUsS MO3TOBOTO KPOBO-
oopamenus (ITHMK), npenmectBoBaBmme uiemMudeckomy uHCyabTy (MUN), mpuso-
i K GOpMHUPOBAHHIO MH(MAPKTA MEHBIIUX Pa3MEPOB U JyUIIEMY KIMHUYECKOMY
BOCCTAHOBJICHHIO TIpu cpaBHeHUU ¢ OosbHbIMU 0e3 [THMK (130-132). [Ipenmonoxu-
TEJIbHbIE MEXaHWU3MBbI, BIMSIONIME HA Pa3BUTHE YCTOWUYMBOCTU K HIIEMUH, MOTYT
BKJIIOYaTh OiokupoBaHue akTUBHOCTU ADK, H30BITOUYHYIO SKCIPECCHUIO OEITKOB TEII-
JIOBOTO II0Ka, OCOOEHHOCTH 3KCHPECCUM T'€HOB HEMEJIEHHOTO M PaHHETO OTBETA,
YCHUJICHHBIA CHHTE3 HOBBIX OEJKOB, OJIOKMPOBAHHE BOCHAIUTEIBHBIX PEAKIUM, yBe-
JUYCHUE COJIep)KaHUE TMPOTUBOAMONTOTUYECKUX OenkoB W aktuBamuioo Akt-
CBSI3aHHBIX Onoxmmuuecknx kKackanoB (133-141). HecmoTpst Ha TO, YTO KIMHHYE-
CKO€ TPHUMEHEHHE HIIEeMUYECKON TMPEANOChUIKH OYE€Hb OrPAHUYCHHO BCIICIACTBUE
HETPE/ICKa3yeMOCTH pa3BUTHUsI UHCYJIBTOB, TEM HE MEHEE, B HACTOsIEe BpeMsl pas-
BUBAIOTCSl HECKOJBKO HampasieHui. Tak, il yJIydlieHus: aJlanTalii K TUTIOKCHUH B
KaueCTBE BO3MOXKHBIX KaHIWJIATOB HA POJb HIIEMHYECKOW TMPEANOCHUIKHA JIJIs
YMEHBIIICHUS MOBPEXKAAIONIETO JCHUCTBUS HIIeMUH-penepdy3un ObUTH MPEJIOKEHBI
XeJaToOp MOHOB Kele3a Je3(heppoKcaMuH, SIPUTPOIIOATUH U UHTAISIIHOHHBIC aHEeCTe-
THUKH.

Hwemuueckas nocmnocolika

Nmemunyeckass NOCTIIOCBUIKA MPEACTABIISIET BAPUAHT HEMPOIIPOTEKTUBHOM CTpa-
TETUH, KOTOpasi HAUYMHAETCSI TT0CJIe BO3HUKHOBEHUS IiepeOpanbHoi uimemun. [Ipuvene-
HUE TTOBTOPHOTO KPAaTKOBPEMEHHOT'O TPEKPAIIEHUs] TIOCTyIa KPOBU B 00JIaCTh UIIEMHU-
YECKOTO MOBPEKACHUSI B HAYAJIBHOM CTaNK pernepdy3un cCompoBOXAaT0Ch 3HAUYNTEIb-
HBIM yMEHBIIICHHEM pa3MepoB MH(MAPKTa TOJIOBHOTO MO3ra. BhIMoTHEHNEe HA MOACIISIX
MOCTOSIHHOM OKKJIt03uM CMA mpoToKo1a NCCIeI0BaHNsl, BKJIFOYABIIErO0 Ha HAYaJIbHOM
ATare MOCTUIIIEMUYECKOoi penepdy3uun Tpu 1ukia penepdy3unn okkiro3uu (1o 10 cek)
o0enx OOIIMX COHHBIX apTepPHii, IPUBOAMIO K YMEHBIIICHUIO pa3mepoB uHpapkra (17 —
80%) (145). Liang u coaBT. Ha MoAeIN TIpexosIieH okkiro3un CMA ¢ UCITOJIb30BaHH-
eM TpoTokoa ¢ TpeMs 1ukiaamu penepdys3uu (30 cex) u okkimo3nu (30 cex) ogouMEn-
HOM 00111eil COHHOI apTepuu HaOII01aTu YMEHbIIIeHHe pa3MepoB uHdapkra Ha 15%. B
ATUX HCCIICIOBAHUSIX OBUIO MOKA3aHO, YTO HEHPONMPOTEKTUBHBIN MEXaHU3M ITOCTIIO-
CBUIKU CBSI3aH C BIIMUSIHUEM Ha OOpa30BaHUE CBOOOJHBIX PA/IMKAJIOB HA paHHEM JTarie
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MOCTHIIEMUYECKON penepdy3nn U OJOKHPOBAHUEM aIoONTO3a IMOCPEICTBOM yMEHBIIIe-
HUS aKTUBAIMM sigepHoro dakropa. [IpuHuMas BO BHUMaHHE CYIIECTBEHHOE IMOJIOKH-
TEIHHOE 3HAYCHHE MOCTIIOCHUTKA B YMEHBIIIEHUN perep@y3nOHHOTO TTOBPEKICHUS, OHA
MOXXET OBITh MPUMEHHMA B T€X KIMHUYECKUX CHUTYAIUSX, KOTJIAJIETKO OCYIIECTBUMBI
MMOBTOPHBIE OKKJTFO3HUS cocyja u peniepdy-
susi,HaripuMeprpus/aTJI TununpumMexannyeckoMyJaIeHUUTPOMOa.

@Dapmakonozuyeckue npenapamol

B cBs3u ¢ Tem, uTo uHPUIBTpaLMs JEUKOIUTAMHU O0JIACTH MIIIEMHUH paccMmart-
pUBaeTCsl KaKk Ba)KHBIM MeXaHU3M penepy3uoOHHOrO IMOBPEKICHUS, HAa MOACISAX
WIIeMHH OBUTO MOKa3aHO, YTO MPUMEHEHHE aHTUHENTpouiabHbIX U aHTH-ICAM-1
AHTUTEI JJIs1 TPEIOTBPAIICHUS JECHKOIUTAPHONH MHQPUIBTpPALUH YIydIIaeT BOCCTa-
HOBJICHHE PErHOHAIILHOTO MO3TOBOI'0 KPOBOTOKA M YMEHBIIAET pa3Mepbl MH(papKTa
BO Bpemsi perniepdy3un. KilmHnueckuencene10BaHusIIO0rPaHUYEHHIO JIEHKOIIUTaApHOM
WHQUIBTpAUKA B 00JIACTH UIIIEMHYECKOTO TIOBPEXKACHUS TIOKA HE TIPUBEIN K YCIIEXYy,
OJIHAKO KOPPEKTHAasi UHTEPIIPETaIvs ITUX PE3yJIbTAaTOB ObLIA 3aTPyJAHEHA B CBSI3U C
MHOTOIUIAHOBBIM UMMYHOJIOTUYECKUM OTBETOM Y JIOJIeH Ha OENIKK IPHI3YHOB. XOTS
B 3KcriepuMeHTanbHbIX uccienopanusx COJ m HAJI® okcupaza yMEHBLIAIOT pas3-
MEphl odYara WIIEeMHU M TOBpPEXAAlomiee AeicTBHE penepdy3uH, B KIMHUYECKUX
YCIIOBUSIX MPUMEHEHHE aHTHOKCHIAHTOB HE COMPOBOXKIAIOCH OTUETIMBBIM KIWHHU-
yeckuM yiyuiienueM. Kahles n Brandes mpenmnonoxuin, 4To BO3MOKHBIMU TTPUYHU-
HaMH OTCYTCTBUS KIMHHYECKOTO 3P (DeKTa aHTHOKCHIAHTOB MOTYT OBITH HEAOCTa-
TOYHAsl 7033, Ha3HAYEHHUE TOJIKO OJHOr0 aHTHOKCHIAHTA, clIaboe CBI3bIBAHUE C
A®K, He npaBUIIbHO BBIOpaHHAsi MUIIEHb U TTOOOYHBIE A(PHEKTH ATUX MPENapaToB.
B HegaBHO BBIMMOJIHEHHOM HMCCIEIOBAHMHM HA MOJEIH C TPhI3yHAMH OBLIO TTOKa3aHo,
4TO (DUHTOJMMOJIATOHUCT pelenTopoB Kk chunHrosuny-1 docdary, mocpenctsom
MPOTUBOBOCHAIMTEILHOIO M COCYJIOMPOTEKTUBHOIO 3((peKTa yMEHbIIAeT pa3Mepbl
nH(papKTa U yJIydiiaeTroBeaeHUecKuepeakuudepes 1 Sanenocne npexoasieil ok-
kito3un CMA. @uHronarmon ob6yiagaeT MoJOKUTEIbHBIM TEpareBTUYeCKUM 3hPek-
TOM y OOJBHBIX PACCESHHBIM CKJIEPO30M U 3P (PEKTUBEH NMPHU YMEHbIIIEHUU pernepdy-
3MOHHOTO TTOBPEXKJICHHS B CEP/ILe, IEUCHHU U MTOYKaX.

T'unomepmusn

I'unmoTepmus sBIsieTcss OAHUM M3 HamOoJee HaJIEKHBIX W3BECTHBIX HA CETO-
JTHAIIHUN JI€Hb HaIpaBJICHUH HEWPONPOTEKLUHUHU I YMEHBIIECHUS HIIEMUYECKOrO
MOBPEXICHHS TOJTOBHOTO MO3ra. [ MmoTepMusi OKa3bIBaeT OOIIUM 3alTUTHBIN dPderT
MPU WIIEMHH TOJOBHOTO MO3ra, M €€ poJib B YMEHBIICHHH penepdy3uOHHOTO TO-
BpEXACHUSI OCOOCHHO BakKHA. | MMOTEpMHSI CHUIKAET IepeOpalibHBIM MeTa00Iu3M,
yMeHbIIaeT noBpexaeHue ['Oba u ero nmpoHuIaeMocTh, a Takke HEHTPOPUIBHYIO
nHpuIbTpanuo. bojee TOro, OCHOBBIBAasICh Ha HEOMyOJIIMKOBAHHBIX JTaHHBIX, B JKC-
MePUMEHTAIBHBIX YCIIOBHSX Ha KIIETOYHBIX KYJIbTypax C MOJCIHPOBAHUEM HIIIC-
Mun/penepdy3un ObUIO MOKa3aHO, YTO TUIOTEPMHUS 3alIUIIAeT BaXKHEHIIINE KOMIIO-
HEHTBI HEHPOCOCYTUCTON €UHUIIBI, BKJIFOYasi HEHPOHBI, aCTPOIUTHI U IHAOTEIIHA b-
HBIE KJIETKH. BRIMONHSIOMMECST B HACTOSIIEE BpeMs KJIMHUYECKHE UCCIICIOBAHUS TI0
M3YUYECHHUIO BO3MOXXHOCTEH THUIIOTEPMUM NPU HUHCYJIBTE, MO3BOJSAT MOJIYUYUTH HOBBIC
JAaHHBIE O €€ TepareBTUYECKOM MOTEHUIHMAIE B YMEHBIICHUH penepdy3uOHHOTO IO-
BpEK/ICHHS.
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