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HNCCIEJOBAHME BJIMAHUSA
HUTPO30JUMETUJIAMUHA HA BUOXUMHWYECKHUE
IHOKA3ATEJIN KPOBU JIABOPATOPHbBIX
KUBOTHBIX

A.IO.AHCﬁHHKl, C.0O. FanaHOBal, P.P. AXMeKaHOB,
P.P. BeiicenoBa®, M.B. EeJonCOB3

"Tomckuit monuTexHUYECKHit YHUBEPCUTET
2E13pa31/117101<1/n‘/'1 HallMOHAJIBHBINA YHUBEPCUTET
uM. JLH. 'ymunesa, r. Acrana
3CH6HpCKI/H‘/'1 rOCyAapCTBEHHBIN MEIUIIMHCKUN YHUBEPCUTET
E-mail: arr@tpu.ru

OmHOM W3 caMBIX OCTPBIX DKOJOTHUECKUX MpPOOJIEM PaKeTHOW Mpo-
MBIIIUICHHOCTH SIBJIICTCS MCIIOJb30BaHUE TOKCHYHOI'O TOIUHMBA. [IpH
TIOMaJaHUH B OKPYXKAIOLIYIO CPEJy TeNTHI XapaKTepU3yeTcs KpaiHen
HecTOMKOCThI0. OIHMM W3 TPOAYKTOB TpaHCHOpPMAaIMU PAKETHOI'O
TOIUTMBA B OKPYXKAIOLIEH Cpejie SBISETCS HUTPO30JMMETHIAMUH, T10
OMACHOCTH TPEBBIMIAOIINN TeNTHI B HECKOJIBKO pa3. Ilenbro uccie-
JIOBaHUS SIBWIOCh H3YYEHHE BJIMSIHUS HUTPO3OJUMCTHIIAMHMHA Ha
OMOXHUMHYECKHE TTOKA3aTeIH KPOBH — COAEPIKAHKE OOIIEro U CBA3aH-
HOro OwnupyOuHa, oOuiero Oenika, KpeaTWHHWHA, TIJIIOKO3bI, aKTHB-
HOCTh pepmeHTOB — ACAT, AnAT, o-amunassl, a Tak)Ke Ha THMOJO-
BYyIO IIpo0y. YCTaHOBJIEHO, YTO MPHU BO3ACHCTBHUH HUTPO30AMMETHIIA-
MHUHA TPOMCXOAUT PSIJ| U3MEHEHHH B KPOBU J1aOOPATOPHBIX >KUBOT-
HbIX. HamOonpive u3MeHeHHsl MpeTeprieBaeT Me4YeHb, a TaKkKe Ha-
OII0ar0TCA MATONOTHYECKHE TPOLECCH B MOKENTYA0YHOMN JKenese,
Ha KOTOPBIE YKa3bIBAIOT TUICPTIUKEMUS U MOBBIIICHUE COACPKAHHS
o-aMHIIa3Hl.

KiioueBhble c1oBa:
HurpozomuMerninaMuH, paKeTHOE TOIUIMBO, TOKCHYHOCTH, TO-
Ka3aTelny KPOBH, MTATOJIOTHYECKHE TTPOIIECCHI.

OmHol M3 caMbIX OCTPBIX MPOOJIEM PaKETHOMN MTPOMBIIII-
JIEHHOCTU SIBJSIETCS MCIONB30BaHHE TOKCHYHOIO TOIUIMBA. B
HacTosiee BpeMs Hanboliee pacupocTpaHEeH B KadeCTBE paKeT-
HOTO TOIUIMBA HECUMMETPWYHBIN mumMerwnruapazud (HIAMI),
nii rentui. [lpu nomazaHuM B OKPYKAIOLIYIO Cpeqy TIenTHII
XapaKTepu3yercss KpailHel HeCTOMKOCTBIO, YTO MPUBOAUT K €ro
TpaHc(HOPMALMH B PA3IHUYHBIC TOKCHYHBIE TIPOIYKTHI [1].

TakuM NpOAYKTOM pacraja sSBJsieTCS HUTPO30UMETHU-
namua (HAMA), mo omacHOCTH TPEBHIMIAONINN TENTHI B He-
ckonbKko pa3. HAMI' u ero npousBoIHbIE — YPE3BBIYAHHO TOK-
CHYHBIC COCAMHEHHS 110 OTHOLIEHUIO K PA3JIMYHBIM BHIAM JKH-
BOTHBIX M PACTUTENbHBIX OpraHM3MOB. Pa30aBieHHbIe pacTBO-
pBI renTuia TyOMTENbHO BO3ACHCTBYIOT HAa CEMEHA, MOPCKHE
BOJIOPOCIIM, OAHOKJIETOYHBIE M MPOCTEHIINE OpPraHU3Mbl. Y
MJIEKOIUTAIOIINX BBI3BIBAIOT CYJOPOrd. B KMBOTHBIN OpraHnu3M
HJAMI u npoaykTsl ero TpanchopManui MOTYT HPOHHUKATH JIFO-

OBIMU MYTSAMU: TIPH BJBIXaHWH [IAPOB NPOIYKTa, Uepe3 KOXKY, uepe3 MUILEBAPUTENbHBINA TPaKT [2].
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Lenpio Hamero ucciieAOBaHMs SIBUJIOCh M3YUYE€HHE BIUSHUS HATPO3OAMMETHIaAMHUHA Ha OMO-
XMUMHAYECKHE TIOKA3aTeN KPOBU. DKCIEpUMEHT mpoBoamics Ha 30 Oenbix OecropOIHBIX KphICax-
camIax, CoiepKalluxcsl Ha CTaHAapTHOM JIa00OpPaTOPHOM palHoHE.

Kpsicel Obun pazzmenens! Ha Tpu rpynmsl mo 10 camios. IlepByio rpymmy cocTaBisiii KOH-
TPOJIbHBIE KPBICHI, MOJy4YaBIIHe (PU3pAcCTBOp BHYTPHIKETYJOYHO. Bo BTOpOW rpymie >XKHUBOTHBIM
BHYTPHIKETYJJOYHO BBOJIWIIM OJHOKPATHO HUTPO30UMETHIAMIH B Jjo3e 40 Mr/kr. B Tperseil rpymre,
TaKKe BHYTPIIKENYJOYHO, BBOAUIIM OJIMH Pa3 B CYTKH B TEUEHHE TPEX MECSAIEB HUTPO3OAMMETHIIA-
MHH B 703€ 4 MI/KT.

Bo BTOpoO#i Tpynne usydanock BIusiHUE ocTpoi 3aTpaBku HJIMA, 3a060p KpoBH MPOHCXOANIT
Ha CIEAYIOIINH JIeHb; B TPEThEH TpyNIe NMPH MU3yYeHWH XPOHUYECKOTO BIMSHUS KPOBH Opayiach Ha
WCCIIEIOBAHMUS 10 HCTEYEHNHU TPEX MECSIIEB.

3a00p KpoBH Uil OMOXMMHYECKOr0 aHaji3a OCYLIECTBISUIM YTPOM HATOIIAK M3 XBOCTOBOU
BeHbI B KojruecTBe 10 mi1 Oe3 moOaBiieHust KoHCepBaHTa. [locie oxJaaeH!s: KPOBb IEHTPU(YTHp O-
Banu Ha npotsokeHuu 20 muH (pu obopore 1500 B mMunyty). [lonyueHHYIO CHIBOPOTKY OTOHMpalid B
CYXYI0, XUMHUYECKYIO YUCTYIO TIPoOHpKY. ONpeaeisii cojepKaHie o0IIero 1 CBI3aHHOro OUIpyOu-
Ha, o0mIero Oeyka, KpeaTHHUHA, TJIFOKO3bl, aKTUBHOCTh (epMeHTOB — ACAT, AnAT, a-amuiassl, a
TaKXe TUMOJIOBYIO ITPo0y.

Bruoxumuueckre mokasaTeny KpoBH OLEHUBAINCH CIEMYIONIMMHA METOJaMHU: aKTUBHOCTh aja-
HUHAMUHOTpaHCcdepa3bl U acrnapraTaMuHOTpaHcdepa3bl — MeTosioM Pelitmana—®peHKens ¢ JTUHUT-
podeHuarnapa3zuHOM, OUITMPYOHH OOIIKE U CBA3aHHBIA — MeTogoM Exapaccuka—T"oda, obmuii 6enok
— OWypETOBBIM METOJIOM, KpeaTHHHH — MeTosioM Sdde ¢ aenpoTenHu3anuei, TIrKo3y — MITFOK0300K-
CH/Ia3HBIM METOJIOM, THMOJIOBYIO TPOOY C TUMOJIOBO-BEPOHAIOBEIM Oy(epoM, o-aMHuiIazy — METOJOM
Kapages [3].

PesynpTaTh nccienoBanuii 00padaThIBaIN, HCITONB3Ys apamerpuueckuit (t-kpurepuit CThio-
JICHTa) METO[I C ONpeneacHreM cpeanel apudmerndeckoit (X) u ee ctanmapTHO# omuOku (Ax). 3Ha-
YUMOCTD Pa3IMunil cauTaIn nocToBepHOU mpu p=<0,05 [4—5]. PacuéTsl mpoBOAUIIN C HCIIONH30BAHUEM
nporpaMmsl Statistica 6.0 g Windows.

Pe3ynpTaTh HCCIIEIOBaHMIA IPEACTABIICHE B Ta0I. 1 u Ha puc. 1 u 2.

Taoauna 1. buoxuMudeckue moka3aTelid KPOBH KPBIC B YCIOBHUSIX OCTPOH W XPOHHYECKOH MHTOKCH-
karmun HIIMA (X£AX; n=10)

OKcHepUMeHTaNIbHbIE TPYIIIIBI

ITokazarenu rpynna rpynma 2, xggﬁgzci’aﬂ
(xoHTpOIB) octpas uHToKcuKarms HIIMA pToKcuKatms FUIMA
AJIT, amons/c/n 323,80 £10,00 2152,30 £143,13* 1694,80 +£115,22*
ACT, amons/c/n 353,00 £10,81 2510,53 £165,21* 1077,0 £78,34*
bunupyOuH o01IHiA, MKMOIIB/TT 13,82 +0,68 42,10 £3,74* 28,90 £2,45%*
bunnpyOuH cessanmbii, 3.3540.16 13,90 +1,11% 7.10 £0,56*
MKMOJIB/TI
OOwmwii 0eIoK, /1 69,00 £2,26 36,10 £2,73* 44,0 £3,35%
TumonoBas npoba, eq/mMyT 1,00 0,06 1,53 +0,11* 0,80 +£0,06*
Kpeatnaun, MKMOITB/1 54,80 +0,25 133,6 £8,65* 46,60 £2,92
I'mroxo3a, MMONB/I 6,40 0,30 10,36 £0,72* 8,50 £0,66*
o-aMMJIa3a, Mr/c/I 64,69 +1,50 60,4 £3,71 84,20 £6,81*

Ipumeuanue: *
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— pas3Nu4Ms TOCTOBEPHBI 110 CPABHEHHUIO C IPYIINONH KOHTPOJIBHBIX HBOTHBIX, IPU
p=<0,05; N — KOIUYECTBO KUBOTHBIX B FPyIIIaX.
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Puc. 1. 3MeHeHne OMOXMMHYECKUX IOKa3aTeIeH KPOBU JIAOOPATOPHBIX JKUBOTHBIX (COmep:KaHue
[JIIOKO3bI, 001Iero Oenka, KpeaTHHHHA, aKTUBHOCTH aMujIa3bl U TUMOJIOBOM MpOOBI) MPU OCTPOH H
XpOoHUYECKOW mHTOKcHKaIrmu HIIMA
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Puc. 2. M3meHenne OMOXMMUYECKUX MOKa3aTeNed KpPOBU JIAOOPATOPHBIX >KUBOTHBIX (QKTUBHOCTH
AJlaT, ACaT, comepxanue OunupyorHa obmero u OminpyOruHa CBA3aHHOIO) IPH OCTPOH M XPOHUYE-
ckol nHToKcukauu HJIMA

B ycnoBusix omHokpatHoro BBeneHus HJIMA B kpoBu 1a0OpaTOPHBIX XKHUBOTHBIX BTOPOH
rpyImmsl HabIronanoch cyuiectBeHHoe (Ha 61,5 %) yBenuueHne copepkaHusl TIIOKO3bl. AKTMBHOCTB
O-aMIJIa3bl BO BTOPOI! rpyIile CHUXallach He3HAYUTENbHO (Ha 6,7 % ).

I'unepriukemus, HabIr0KaeMas BO BTOPOH IpyIIie, MOXKET OBbITh CBSI3aHA C YCHJICHUEM paciia-
Jla TJINKOTeHa B IIEYEHU U MBIIIIAX, 3aMEAJIeHneM OMOCHHTEe3a OEJIKOB U KUPOB, @ TAK)KE YMEHBILICH U-
€M CKOPOCTH OKHCJICHHS TJIFOKO3bI B TKaHSAX. DTO OOBSICHSET IIIOKOHEOI€HETHUECKHH MEXaHW3M I'H-
nepriavkeMud. M3 murepaTypbl H3BECTHO, YTO MPOU3BOAHBIC THIPA3HHOB HHTHOUPYET ITIIOKOHEOTeHES.

Hexoropoe cHmkeHne (pyHKIMOHAIBHONW aKTUBHOCTH (L-aMUJIa3bl MOXKET YKa3blBaTh Ha HApy-
LICHUE OKHUCIICHUS YIIIEBOJOB C 3aMEIUICHHEM paclajia UX B TKAHSIX MPH OCTPOH MHTOKCHUKAIIUM HHUT-
po3zonuMeTHIIaMuHOM. TakKe IOHM)KEHHE YPOBHS aMWJIa3bl B KPOBU BCTPEYAETCS MPH HEAOCTATOUHOM
pabote opraHoB, BeIpabaTHIBAIOMIMX 3TOT (DepMeHT (TIOIKETYA0UHON KEIe3bl).
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VY KMBOTHBIX BTOPOW TpYNIBI HaOMoAaeTcs cymecTBenHoe (Ha 47,7 %) cCHUWKEHHEe conepxa-
HUs o0uIero Oenka B KPOBU B CPaBHEHHH C >KUBOTHBIMH KOHTPOJNBHOW Tpynmbl. JlaHHBIE M3MEHEHUS
MOT'YT OBITh CBSI3aHBI KaK C MUTpaliell OEIKOB U3 KPOBEHOCHON CHUCTEMBI B PE3YyJIbTaTe MOBBIIICHUS
MPOHHUIIAEMOCTH MeMOpaH KIETOK U HM3MECHEHHEM INENTHAHBIX CBS3E€H BCIEACTBHE BO3JCHCTBUS
HAMA, Tak u ¢ HapylieHueM OCIOKCHHTETUYECKOH (PYHKIMH IIEYCHU B PE3YJbTaTe €€ TOKCHIECKOT0
nopakenus. JlaHHBIN (akT cormacyercst ¢ BHIPAXKEHHBIM YBETHUYEHHEM ITOKa3aTessl 10 TUMOJOBON
po0e y KUBOTHBIX BTOpOU rpymrbl (Ha 52,6 %) B CpaBHEHUU C KOHTPOJIEM U CKOPEE BCErO OTPaKaeT
TOKCHYECKOE MOpaKeHNE MapeHXUMBI TIeYEHH.

B aHamoru4HbBIX YCIOBHSX 3KCIIEPUMEHTAa Y KHUBOTHBIX BTOPOM T'PYMIBI OTMe4aercs KpaiiHe
BBIpAKEHHOE TMOBBIIICHUE CONEpKaHMUs KpeaTuHHHA B KpoBU (Ha 143.8 %), 4ro, Kak mpaBuio, 00Y-
CJIOBJIGHO HapyIIeHHEM paOOThI MOYEK.

AKTHBHOCTh aMUHOTpaHc(epa3 B IKCIIEPUMEHTANBHBIX TPYMINax JIOCTOBEPHO ObLIa BBIIIC
KOHTPOJBHBIX JaHHBIX. [IpM OCTpPOl MHTOKCHMKAIMK COJEepKaHUe ajJaHUuHaMUHOTpaHC(epas3bl U ac-
napraTaMuHOTpaHcdepasbl IpeBbIIaI0 KOHTPOIbHbBIE 3HaueHus Ha 564,7 u 611,2 % cooTBeTCTBEHHO,
YTO TaK)Ke MOXKET CBUJIETEILCTBOBATh O HEOIArONPUSATHBIX N3MEHEHHX B MTAPEHXUME TEYEeHH, a TaK-
K€ O TIOBPEKIACHUAX B CEPACYHON MBIIIIIE.

Bo BTOpoii rpyme npu octpoii naToKkcukauu HAMA Habnroanock 3HaYUTEINEHOE MOBHIIIIe-
HUE B KPOBHU COJIEp)KaHHUs OOIEro M CBsizaHHOro OwnupyouHa. CopepikaHue o0IIero OMInpyOHnHa
MPEBBINIAIIO MTOKa3aTeNb KOHTPOIbHOM rpymmbl Ha 204,3 %, a OmmpybuHa cBs3anHoro — Ha 313,7 %.
[lomyueHHble JaHHBIE YKa3bIBAIOT HA Pa3BUTHE Yy DKCIEPUMEHTAIBHBIX )KMBOTHBIX OMIIMPYOMHEMUH,
00yCJIOBIIEHHOHM TMOpa)KeHNEM MapeHXUMBbI [1e9eHH, Koria OUIpyOruH MPOHUKAET B KPOBh Yepe3 pas-
pyLIEHHbIE TIedeHOYHbIe KIeTKH. OOIIen3BeCTHO, YTO MPHU 3aCTOE KETYH TEePErnOTHEHHbIE JKETIHbIe
KaHaJBIBl TPABMHUPYIOTCS W MPOITYCKAIOT OMIMPYOWH B KPOBb, a 3HAYMTENbHBIE N3MEHEHNS OMOXH-
MUYECKUX II0Ka3aTeedl KPOBU IOKa3bIBAIOT O Pa3BUTUM TOKCUYECKOrO I'elaTHTa, KOIrJa IMPOUCXOIST
TSDKEITbIe N3MEHEHHS B OEIIKOBOOOPa30BaTEIbHON H Kemueo0pa30oBaTeIbHON (QYHKINAX HEUEHH.

Taxum 006pazoM, Ipu OCTPOH UHTOKCUKALIMM HUTPO30JUMETHIIAMUHOM Y 3KCIIEPUM EHTAJIbHBIX
XHUBOTHBIX B KPOBU HaOJIOJAJINCh 3HAYUTEIIbHBIE U3MEHEHMS LIEJIOro psila OMOXMMHUYECKUX IOKa3a-
teneil. IloBblIeHNEe yPOBHS IIIOKO3bI U IOHM)KEHUE aKTUBHOCTH O.-aMMJIa3bl TOBOPUT 00 M3MEHEHUU
YIJIEBOAHOI0 OOMeHa B opraHusMe. Takue siBIeHHS CBSI3aHbI C YCHJIEHHEM pacliaja IVIMKOreHa B Iie-
YEHHU U MBIIIIAX, CHIDKEHHEM CKOPOCTH OKHCJIEHUS INIIOKO3bI, & TAK)KE HapyIIEHUEM OKUCIIEHHS yIie-
BOJIOB C 3aMEIUIEHHEM HX pacnajaa. YpoBeHb 00Iero Oenka B KPOBU 3aTPAaBJICHHBIX KPBIC ObUI IOYTH
B JIBa pa3a HIDKE yPOBHS KOHTPOJIBHOW IPYIIIbBI, YTO OOBACHSETCS YBEIMUMUBAIOIIUM ACHCTBUEM HHUT-
pO30onMMETHIIaMUHA Ha TPOHUIIAEMOCTh KJIETOK U BIMSHHUEM IENTUAHBIX CBA3EH MOIMIIENTUIO0B. JTO
BEZIET K CIIOCOOHOCTH O€NKa MUTPUPOBATh U3 KPOBEHOCHOH cucTeMbl. [lokazaTenu KpeaTHHUHA U TH-
MOJIOBOW MPOOB! OBLIM 3HAYUTENBHO BBIIIE KOHTPOJIBHOW I'PYIIIBI, YTO CBUAETENBCTBYET O AUCHYHK-
LMY TI0YEK U IIEIEHU COOTBETCTBEHHO. MHOIOKpaTHOE MOBBIIIEHHE aKTUBHOCTH MapKEPOB LIUTONIN3A —
TpaHCAMHMHA3 — CBUICTENBCTBYET O TOKCHYECKOM MOPaKEHWH NEYEHH W IPYTHX MapeHXHMATO3HBIX
opraHoB. Ha Tokcuueckoe mopaskeHre MEeYeHH YKa3bIBaeT M CYLIECTBEHHOE IOBBILLICHUE YPOBHS OH-
TUpyOHHA B KPOBH 3aTPABICHHBIX KUBOTHBIX.

[Ipu xpormdeckoit nHTOKCHKaru H/IMA B KpoBU >KHBOTHBIX TPEThEH TPYIITHI HAOIIOAAF0TCS
CHMIITOMBI NPOIPECCUPYIOILEH HENOCTATOUHOCTH MEYEHU — HApYyIIEHHs OEJKOBOIO, YIIEBOIHOIO U
MUTMEHTHOIO0 OOMEHOB — M B MEHBLIEH CTENEeHU MOYEK.

B pesynmbraTe Hammx mccuenoBaHU OBLIO OOHAPYKEHO, YTO MPH XPOHWYECKONH WHTOKCHKA-
uuu HJIMA B TpeTbell rpymiie 3KclieprMeHTaIbHbIX KUBOTHBIX MOKA3aTeb TIIFOKO3bI YBEIUYMIICS Ha
32,3 %. Otmeuaercst Oosiee BBIPa)KEHHOE CHIDKEHHE aKTUBHOCTH O-aMMJIa3bl Ha (JOHE XPOHUYECKOH
nHTOKcHKanuu (Ha 30,1 %), 4T0o CBUAETENBCTBYET O CHHKEHUH (PYHKIIMH HOKETYJOYHON KeIe3bl.

OOmmii Genok KpOBU 3aTpaBIIEHHBIX KPBIC TPEThEW IPYIIBI CHIXEH rpynnsl Ha 36,3 % B
CPaBHEHHU C KMBOTHBIMU KOHTPOJIBHOM TPYIIIHI.

B ornnume ot ocTpoii HHTOKCHKAIIMM, B YCJIOBUSAX XPOHMYECKOH MHTOKCHKALMU HEe HaOmoaa-
€Tcsl JOCTOBEPHOTO U BBIPAYKEHHOI'O M3MEHEHUSI YPOBHS KPEaTMHUHA B KPOBU KPBIC TPETbEH I'PYIIIEL.
Hanporus, Habmogaerca HekoTopoe cHxeHue (Ha 15,1 %) ypoBHsI JaHHOTO MoOKa3aTtels B CpaBHe-
HUH C KOHTpoJeM. M3MeHeHHs moKasaTelns 0 TUMOJIOBOW NMpo0e TakkKe HE HOCSAT BBIPAKEHHOI'O Xa-
paktepa (yBenuuenue Ha 20,7 %).
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[Ipn wuccnenoBanum BAMSHHUA XpoHUYecKoro Bo3zaeWctBud H/IMA Ha akTUBHOCTH aMu-
HOTpaHc(epa3 B KPOBH IKCIIEPUMEHTANBHBIX KHBOTHBIX OBUIN BBISBICHBI 3HAUUTEIbHBIC H3MEHCHHS.
[Ipepsimenne nokazatens AJlaT cocrasuio 523,4 % B cpaBHEHUHU ¢ KOHTPOJIBHOM IPYMIIOi, a yBenu-
yenne aktTuBHOCTH ACaT — 305,1 % mo cpaBHEHHIO ¢ JAHHBIMU I10 TIEPBOM TPYIIIIE.

Mpuorokpataoe yBenudenue nokasarenet AJlaT u ACaT B coueTaHUU ¢ HE3HAYUTEIHHBIM U 3-
MEHEHHUEM I10Ka3aTelns [0 TUMOJIOBOH MPOoOe MPH XPOHUYESCKOW WHTOKCHKAIIMA HUTPO30IUMETHUIIAMH-
HOM MOXET YKa3bIBaTh Ha mopaxkaroriee neiictsue HIIMA He TonpKO Ha MapeHXUMY IEUYEHU Opra-
HH3Ma, HO ¥ Ha CepJIll€ U MBIIIIIBI.

[Ipu u3ydeHnn BIUSHUSA XPOHUUECKON MHTOKCHKAIMU Ha opranu3M HJIMA, Tak ke kak u npu
OCTpOW MHTOKCHKAIIMH, OBUIO BBISIBIICHO CYIIECTBEHHOE YBETMYEHHE ITOKa3aTeNeld 00IIero u cBsi3aH-
HOro OMMpyOWHa B KPOBU 110 CPABHEHHIO C KOHTPOJIBHOW TPYMIIOA. 3HaYeHHe o0Iero ounpyonHa
yeenudeno Ha 109,1 %, a cBsa3annoro omnupyousna —Ha 111,5 %.

Takum o0pa3om, ocTpas ¥ XpoHUYeckas uHTOkcHkaiuu HJIMA oka3bIBalOT 3HAYMTEILHOE
MOBpEXIatolee BO3AEHCTBIE HA MTAPEHXUMATO3HbIE OPTaHbl M BBI3BIBAIOT CYIIECTBEHHBIE N3MEHEHUS
OMOXMMHYECKHUX TIOKa3aTeNeld KPOBH JIA0OPATOPHBIX XHBOTHBIX — COJEP)KaHUsS TIOKO3BI, OOIIEro
Oenka, KpeaTHHUHA, aKTHBHOCTH TpaHcaMuHa3. Cyas IO MONy4YeHHBIM JaHHBIM, HAaHOOJIbIINE U3Me-
HEHHUs MpeTepreBaeT neueHb. Kpome Toro, HabI0AaI0TCS MATOIOTHIECKUE TPOIECChl B TIOKENY10Y-
HOI JKee3e, Ha KOTOPhIE YKa3bIBAIOT THIEPTINKEMHUS U N3MEHEHHE aKTHBHOCTH Ol-aMHJIa3hl.
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