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YIK 616-002-08:612.017.1:549.25/.28(575.2}(04)

BIMAHWE MX®-2 HA CTPYKTYPHO-KJNETOYHYIO OPTAHU3AIINIO TUMYCA

OITBITHBIX KPBIC C ACEITTUYECKHUM BOCIIA/TEHMEM

A.H. Hypmyxambemos, TII. Yoapuesa, M.K. banabexosa

Paccmatpusaiofen peaynsTarhl aKCNepuMeHTa no HabniogeHnio 3a MopdonorMueCkyiMmK NPU3HAKaMM UCTOUEHNA
TAMYCa ONBITHBIX KPbEC € aCeNTUUSCKUM BOCNaneHnem nog enuaHnem MXM-2 Ha paHHvx 3tanax neveHwd, npo-

ABNABUIMMICA B BMAS TMNEepNNa3n era KOpKOBOI}I 30HDbI.

Kniwuessle crosa: THMYC; MODqJOJ'IOFHH,’ MGdeOMQTpP'IH; KPbIChI; BaHa,ﬂHI:’I; XpoMm, acenTudeckoe pocnaneHne; Kop-

peKUmA.

Tumyc SBNAETCA LUEHTPANBHLIM OPraHoM HM-
MYHHOIl CHCTEME! M JHAOKPUHHOE Xenesod onHo-
BpeMeHHOo © mpeactaBiser coboit obilec 3meHO
MEXNY IOBYMA BOKHEHLIMMH PeryNATOPHBLIMH CHC-
TeMaMH, OCYLIECTBIAIOMUMH KOHTPONL 3a NOCTOAH-
CTBOM BHYTpeHHEH CPeALl OpraHuaMa i OTBETCTREH-
HLIMW 33 DPOLEcCs! aflalTalydH X NIMEHALIUMES
ycnoevaM BrelnHe#H cpeawt |1, 2, 3]. Hanwroe uccele-
JoBakHe OBINO NPeANpPHHATO AN BLUIBJIEHMS MOD-
(hopyHKUWOHANEHLIX TpeobpazoBanuil B TUMyCe
NpH acenTHYECKOM BOCIANeHHH, RhI3BAHHOM Ha
(hoHe ARYXHENENbHOH MHTOKCUKAlLMH COSARHCHNA
MH BaHAOHA ¥ XPOMa.

MarepHan i MeTOObl HCCAEA0BAHMA, DKCE-
PUMEHTE] BEIMTONHEHB! Ha 3{ GenbiX KphIcax-camilax
maccoii 180220 r, comepkaBUIMXCH B CTaHAapT-
HBIX YC/IOBUSIX BMBapus Ha OOBIMHOM IIMLICBOM"
paunone. [IpoBeJeHBI TPH CEPHH 3KCIIEPHMEHTOB:
HepBas Cepust — JKCIEPHMEHTATBHOC BOCMANEHUE

Y KOHTPOABHBIX KHBOTHBIX (KOHTPONE + CKHUIH-
I0ap); BTOpas Cephs — KHBOTHLIE ¢ BOCTIANEHUEM
Ha (oHe WHTOKCHMKALMH BaHamaToM aMmMoHud (BA)
n fuxpomarom kanus (BK) {BA+BK+ckunnpap);
TPeTbd Cepud — JKHBOTHBIE, NeueHHule MXO-2
Ha JioHe HHTOKCHKAUMM  COMAMK  METAJTOB
(BA+BK+cxunnaaptMXO-2). ¥V oneiTHBIX KHBOT-
HBIX (ETOPAs W TPETBA IPYNIEI) HHTOKCHKALHIO CO-
JisMH MEeTalIOR BBI3BIBaNY BacIcHHeM BA n bK B
[03e MO 5 MIVKT M.T. MEpOPAneHO B TECUEHHUE OBYX
Hegenb. Ilo okonuanuM AByXHeAenNbHOR 3aTpaBKH
BA v BK y XHMBOTHEIX BEISLIBAIM aceNTHYECKOE
BOcTaneHle NMyTeM NOOKOXHOro BeeleHus 0,3 M
CKWUTINAAPA HAa BA3eNMHOBOM MAaCNe B MEXCIoNnaToy-
Hyio o0nacTe {4], nocne 4ero HauMHaNH NeueHUE
MX®-2, crhHTesuporadHoro B AQ “HMHCcTHTYT XH#-
MHMecknx Hayk HMmenn A.B. Bexrypora”, B gose
50 mr/kr, pactBopad B GH3HOMOMHUYECKOM PACTBOPE,
M BBOIMAW MOJKOMHO B 06beme (.5 M B TeueHHe
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HeflenH. KOHTpoAbHEle KHBOTHRIE NONYYAlNH PaB-
Helft 06veM 0,9%-Horo pacteopa NaCl. Uccnegora-
HHA TPOBOAWIHM Ha 7-, 14-, 30-e cyTkn oT Hawana
BREICHHA ckunupapa. [mx mMopdonormbgecknx He-
cagmopanmii npH 3aboe mpobonuny salop TuMyca,
KOTOPEIN dukchpoBaiit B [0%-HoM HedTpanbHOM
(opManuHe,

PesyabTathl B obcysaenne. Mopdonoruae-
CkO¢ MCCIENOBAHHE THMYCa, NpOBeNeHHOS uepes
7 CyTOK Hoclie BBEACHHA CKHITHAApa HHTAKTHBIM
JKHBOTHBIM BBIABIIC YTONINEHHE KOPKOBOTO B¢-
MECTEa THMYCA 33 CHET HHMCIJOHHTOB, KOTOpBIX B
MO3IQEOM BEIIECTBE OKa3anoCch 3HAYHTCIIBHO MCHE-
IIe, H3-3a Yere 3Ta 30Ha ObMa Golee cheTIol, UeM
KOpKOBOE BEIIECTBO, [paHHIA MEXKIY KOPKOBHIM M
MO3FOBEIM CIIOAMH oNpelenaiack 4eTko (pHc. 1)
Uepes 14 cyTox cpean NMMMQOUUTOB IIOIKANCYIIb-
Holt 30HBI KOPKOBOTO BEINECTBA OKa3alnoch MHOFO
CPpeIHIX MUTOTHYSCKH ACJIALIHXCA KICTOK, 33 CULT
q9er0 KOPKOBO-MO3TOBOH Huuekc GBIT yBeNudeH. B
3TOT CpOK HCCMENnOBaHUA KpyIHBIE TeNbIa BHJIOY-
¥0BOH keje3tl 0OpazOBBIBANIM HECKONLKO CIIOER,
Oe3 BUIHMEIX THCTPOHHICCKUX H3MCHEHUIA

Mopdonoriieckue HceneforaHNA, IPOBENSH-
HEIe Yepes 30 cyTok, MoKa3any, Y10 JOABKH THMY-
€A HHTAKTHBIX KphiC OBUIH KPYOHEIC, HO KOPKOBOES
BEIIECTBO OBUIO HEPABHOMEPHO HCTOHUEHHBIM 3a
cyeT YMeHBIICHNA KoNH4ecTBa JuMbounToB (me-
mMbarrzanay) (puc. 2).

Puc. 1. Mukpockonndeckas KapTHEa THMYCA depes 7
CYTOK MOCNE BREICHMA CKHTMHAAPA HHTAKTHBIM KpLICaM,
Oxpacka TIeMaTOKCHAMH-303HHOM. YBEIHYeHHME X
200. KopkoBoe BEWIECTBO THMYCA IUIOTHO YIIAKOBAHO
maMbonnTamMu. [paHHLa Me¥ITy KOPKOBBIM H
MO3TOBBIM CIOAMH 4eTkai. Temblla BHNOYKOBOH
MEME3L! MHOKECTBEHHEIE, HO MENKHE

Yepez 45 cyTok Bce Mop{podyHKIMORAILHEIC
H3MEHEHH THMYCa BO3Bpalllaiich K HOpME.

Mukpockonideckasd KapTHHA THMYCA OIEIT-
HBIX KPHIC ¢ aceNTHYeCKEM BOCHANEHHEM uepes
7 CYTOK Noche Bo3AeHCTBHA CKHITHIApa 0KA3anach
AHaTOTHYHOM KApTHHE THMYCA HHTAKTHHX KHBOT-
HBIX B 3TOT K& CpOK HeclefoBaHHA. ONHAKO Hc-
cleJoBaHHAMH, TpPOBEACHHBIMH d¢pes 14 CYTOK,
BBIAB/IEHO, YTO O CPABHCHHK) ¢ HHTAKTHBIMH KH-
BOTHBIMH ¥ OIIBITHEIX KPEIC B 3TOT CPOK HCCTeno-
BaHUA HabMI0NANock HCTOHYEHHE KOPKOBOTO CIIOA
H YBENMYeHHE OTHOCHTENBHOM TONIMUHBI MO3LO-
BOTO BellecTBa, YTO NMPUBOAMAC K YMCHBIICHHAID
KOPKOBO-MO3TOBOTO UHACKca (pHC, 3).

Yepes 30 cyTOK B THMYCE ONBITHBIX KPEBIC LC-
TOHYEHHE kopkoBOTO BelllecTBa NPOAOIKANIOCEH, B
HHX BCTPEIANIOCE MaNo JIMMGOLHTOBR, KONMUYECTEO
NUM@ONHTOR B MO3TOBOM BCIIECTRE OKA3aloch
Gonplre, WeM B KOPKOBOM {(MHBEPCHA CJI0EB), B
CBA3H ¢ 3THM MO3I0BOE BELIECTBO OKPAIIHBANOCh
B Gosiee TeMHEI LBeT (HHBEpCHA oKpalllBaHHA)
(puc. 4).

Pe3syneTaThl HecneNoBaHUH KOppHTHPYIOIIETO
BnuaanA MX®-2 Ha TeueHHE IKCHCPUMEHTANLHO-
ro BOCHa/ieHHa Y ONBITHHIX KPBIC [OKA3alH, 4TO
qepes 7 CYTOK oT Hauala BosOelcTBHA CKUNHAA-
pa W KoppeKkusH npH nomomu MX®-2 B tuMyce
OTBITHEIX KUBOTHBIX OTMEYA9I0CH YTONIICHHS KOp-
koBOTO BemecTBa {pHc. 5). Cpenu nuMmdounTos

PHc. 2. MuKpockonHYeckas kapTHHa THMY ca depez 30
CYTOK MOCHe BBeAeHUA CKHITHRAPA HHTAKTHEIM KPEICAM.
Okpacka TeMaTOKCWINH-203BHOM. VYBENUUECHHE X
200. Kopkosoe BELIESCTBO HEPAaBHOMEPHO HCTOHUEHO
332 CYET YMEHBMEHHA KOMHUECTEA JHMQBOLMTOR
(nenumdarnsanmua), Tensla BHNOYKOROH Okeledkl
eMHHYHBIE, HO KPYTIHHIE
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KOPKOBOTD BelUecTBd OOHApYKHBaXHCh OYarW Jie-
numMibaTHzaumnn. [paHRLIa MEKAY KOPKOBLEIM Belile-
CTBOM M MO3MOBLIM CIIOAMHM OKaszajiack HeEHeTKoM,
ColiepikaHie THMQOIUTOB B MO3TOBOM BEINECTRE
Opio yBenudeHo. MakpoaranbHele KIETKH B
OCHOBHOM JIOKRJIW30BANIUCE BOKPYT Tellell BHIIOY-
KoBOM enesbl. KpynHble Telblla BHNOYKOBO#M

Puc, 3. Mukpockonnyeckan kapTuHa THMyca uepes 14
CY¥TOK NCGCIE BECICHHA CKHNMHIAPa ONEITHBIM KpLICaM
C aCENTHHCCKHM BOCIIACHHEM, BLIZBAHHEIM HA [bOHC
zaTpasky BA u BK. Okpacka reMaTOKCHIWH-303BHOM.
Yeenuuenue x100

Puc. 5. MuxpockoTinueckas kKapTHHA THMYGa Yepes 7
CYTOK TIOCITE BBEQCHHI CKMMMAAPE OMLITHLIM KpBICaM
A nedeHHa MXMD-2, TpaHuia MeXIy KOPKOBbIM K
MOIrCBEIM crodMM HedeTKad., OTHeNbHEIE KPYIIHBlE
TeJkLla BHIIOUKOBOH JkeNe3kl B COCTOSHHI THCTPOdHH.
Oxpacka reMaTOKCATHH-303MHOM. YBennueHue X 200

ene3bl COCTOANH U3 4—3 COeB SMHTENHANbHBIX
KNeToK. EAHHIMYEbIE SMHTEIHANBHEBIE KIETKHU OKa-
3a]Ch B COCTOAHMU AUCTPOUM ¢ aIONTOIHBIMH
TeNbLUAMU.

Hceneporanud, nNpopefeHHHe tuepes 14 c¢y-
TOK, NOKA3aJIH, 4TO B THMYCE OIBLITHBIX AKHBOTHBLX,
NOABEPTaBIIUXCA BOINEHCTBHID CKMMMAAPA K JIE-

Puc. 4. Mukpockolliieckad KapTHHA THMYCA depes 30
CYTOK MOCHE BRCICHHA CKHITHOAapa O0LITEIM KpEICaM
C aCENTHHECKMM BOCIANIEHHEM, BLI3BAHHLIM HA (JOHE
sarpakn BA u BK. Moarosoit c¢noii oxpatueH E
fonece TEMHBIN LIBET, UEM KOPKOBEIA CA0MH (HHBEpCHS
oXpauruBanda). Yeenuqernue x 200

Puc. 6. Mukpockonnueckad KapTHHE THMYCA Hepes 14
CYTOK T0C/E BBEICHHA CKHIMMZIAPA OMEITHEIM KPBICAM
v nevepna MX®-2. Peskag runeprnmazus Tumyca.
Koauue cTeo MUM(OLUHTOR YBETIMYEHO KaK B KOPKOBOM,
TaK H B MO3TQBROM BELICCTRE, OKpaCKa reMaroKCHITHH-

303HHOM. YBenuueHue x 200
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uerHl MX®-2, oTMcYanack pe3kas FENepIasug J0B 3HTENHABHEIX KIIETOK 063 JHCTPOPHYSCKIX
TUMYCa ¢ HeYeTkol rpanuuell MeXaZy KOpPKOBBIM U H3MeHeHHI.
MO3TOBLIM cIoAMH (pHc. 6).TonmuHa Xopkoporo JaHHEIC MOp(OMETPHICCKUX WCCIeA0BaHut
BeliecTEa Obla B ABa pa3a DOJbIIe, 9EM MO3TOBO- TUMyca cBedeHbl 8 Taldauuy. IlpoBeneHHLIE Mop-
ro, KMH ©Oein yeenuder, B MozroBoM BelleCTBe doMeTpUYeCKHE HCCENOBAHKA TUMYyCZ  OMbIT-
oSHapy#eHO MHOTO MeAKHX, D3 IUCTPohHYECKHX HBIX JKHWBOTHBIX MMociie NedcHsd MXD-2 peissiig,
H3MEHEHHH B SIIUTeNHaNbHEIX KIeTKax, Tenel BH- 4TO 4Yepes 7 CYTOK IUIOMANE MQ3[OBOrO BELUSCTBA
JIOYKOBOH HKETE3hI. 0 OTHOMICHHMIO K IUIOIMAaIH KOPKOBOIC BEIMECTBA
Uepes 30 cyTox nocie nedenas MX®D-2 oneit- yMeHbIIaNack Ha 25%, 4T0 MPUBOIWIO K YHENHYe-
HBIX HBOTHEIX C JKCTIEPHMEHTAaNbHBIM BOCITAJNE- HIIO KOPKOBO-MO3TOBOIO HHJIEKCE 11O CPABHEHHIO C
HHEM KopKeBoe BelllecTBO THMYca GuinO yTonile- HEJICT¢HHEIMHA XHUBOTHBIMY Ha 34%.
HC, TJIOTHO YIAKOBAHO MEJIKMMH NuM$oLuTaMi. Yepes 14 cyToK 3a cUeT YBEJIMMCHUA WIHPH-
OTMenanack deTkad TpaHHLd MeXOy KOPKOBBEIM HBI KOPKOBOTO BEMICCTBA M YMCHEUIEHHH IUIOHIALK
1 MO3rOBBLIM CIOAMH. KOopKoBO-M03r0BON HHIEKC MO3roBoro BemiecTea TuMyca Ha 34,8% u 38,6% mo
OCTaBalcA B NpeZenaX HOpPMBL B Mo2roBoM Clo¢ CPaBHEHHIO C ONbITHBIMH KUBOTHEIMH Ge3 nedeHns
GbiTR 00HAPYKEHEl KpPYIIHEIE PEeTHUKYIOANHTEIN- KOpPKOBO-MQ3TOBOH HHIAEKC MOBRIMANCA Ha 52%
AJIEHLIC KIETKM CO CBETHNOH LUMTOIa3IMON H KpyD- (em. Tabmaity).
HEIMH CBETNBEIMH AApamMH. ManoqucieHHEe TeENbIa Uepes 30 cyTok yMeHBIOCHTE MIUPHHEBL H IL10=
BWJIQUKOBOi! KENE3LI COCTOANH H3 HECKONBKMX pa- WagM MO3IOBOIC BEUISCTBA THMYCa IMPOAOIKE-

Mopthomerprueckoe HecneacbaHie THMYCa KPBIC ¢ KCTIEPUMEHTATLHEIM BOCRANCHHUEM,
BLI3BAHHEIM Ha doHe HHTOKcHKaunu BA u BK u neuenns MX®D-2 {M+m)

1#puBa
Llupuua [Tnouans
c KOpKOBOTO [Tnowane mesropore|  KMH
epuK MO3TOEOTO KOPKOBOTO 1
BEIIECTRA, . 3 BEIIECTBA, (MKM?) (v.e)
BELIECTRR, {MKM") | BELISCTBA, (MKM®)
(MEMT) o
Yepes 7 cyToOK
1L.K+C 32,6x6,14 137,1£7,47 126912+42716 74925+23429 l,64+0,15
2BA+BK+C 102,5+8,23* 205,3+13,61* 23663155535 159331+49970 1,59+0,21
3 M+CHMX®2 97,749,29 302;?;3:;’87 200347232647 | 150758+52303 | 2,13+0,85
Yepes 14 cyToK
1.K+C 83,6+7,96 106,3+13,37*%* 122556+44418 77287+38464 2,1£0,57
2BA+BK+C 81,4377+ 187,0£9,12* 17607142087 131447437659 1,57+0,33
3 MHCH+MXD2 l_ofzszi‘g 254;?ff?’91 16432535752 80751+20695 2,39+0,5
Yepes 30 cytok
1 K+C 91,6£7,18 251,9+16,7%* 17770224512 17768760853 1,34+0,34
2BA+BK+C 156;521‘1;)’89 33];2;1;"23 271796250220 16465949515 | 2,05£0,4
111,0£7,07 183,8£11,6 11713918320 42179418745 3,7540,56
3M+C+MX¢)2 *{***) *(**)*** I-I-liil -!II'I-I-_ *(***)

HTpumenanue: * —p < 0,05 N0 OTHOWEHN) K KOHTPOJIK) CO CKAMHAAPAM
** — p < 0,05 00 OTROWEHHK? K TIPERBIOYLINWM AaHHBIM
*** _ p < 0,05 no OTHOLEHHID K METALTy €O CKUNHIApOM
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JI0Ch, a HapacTaHHe KOPKOBO-MO3TOBOIO MHOEKCA
cocTarHno 52% N0 OTHOWIGHHIO K HeNedeHHbIM
HUBOTHBIM.

TaxuM obpasoM, pesyremanel mopdorozune-
CKUX U MOPHOMEMPULECKUX UCCACIORANUH TUMYCA
NOKa3aTH, 4TO MOJ BAASHUEM BaHAIHA M XpoMa ¥
OTBITHBIX KPRIC B TIEPHOI pasrapa aceNTHYECKOro
BOCNAJICHHA CHWXANACHL TOJILHHA KOPKOBOTO ClOs
THMYCd, YMEHBLIANCA KOPKOBO-MO3TOBOH HMHIAEKC
3a cueT YBENHYEeHHA OTHOCHTENBEHON TOMLMHE]
MO3FOBOTO BellecTBa, Npeodnaganu guctpodu-
YeCKH U3MEHeHHble ieTkd. B manpHefiiiemM mo-
ABAAMACE JUcTpodyvdeckie HAMEHEHHA B TebIaX
BUITQYKON ENe3bl ¢ KHCTO3HO H3MEHeHHbIMY dop-
MaMU H UCTOHYEHHEeM SMHUTEHANBHEIX KieTok, B
pesyasTare medeHus MXdD-2 smopdonordaueckme
NPH3HAKY HMCTOLIEHHA THMYCA YKE HA pPAHHWX
3Tanax 3KCTEPHMEHTA NPOABRIANMCEH THIEPIIAIH-




¢t ero xopkoBoi 30HB 1 HAGAKNANTUCE B TEYEHHE
BCEINO 3KCNEPHMEHTA.
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