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OPTAHOTOKCHYECKHE 3®PDEKTHI THAEABIX MET
M.K. Balabekova

TOXIC EFFECTS OF HEAVY METALS ON BODIES

VAK: 615.099.092:615.777.9

Hpﬁ OHEHKE HMM}'HOJIOE’H'{ZCKOR“ PEAKMHEROCTHE 10 HIY-
HEHHBIM OKUZAMETHM Hé’CH({I{H@‘JM‘JECk’O!} PEFUCMER=-HOCMN
YCIMAHOGREHD PASBURIHE SMOPUYHOZO UMMYHODEPUYUNHOZO
CUCMOANIA ¥ KPbIC, ROOBEPIAsHIUNCE OSYAHE-DEALHOMY 803-
DeHCMSIN0 SANAOUME EMMOHNA H DUXPOMAMT KOAIA, C HPEN-
ywecmaeno denpeccuelt pazoyumaproze u T-gremonnozo
FECHBER  WMMYHUNIEMAI, HGO}IHH! Y ONelMHBLX IHHEOTIHBLY
CYIECMBERHD OCAABART 2EMOMOKCHYECKDe Deliceus coedu-
HENUE MEMORROS, OKUIGN NPeHAIVI{ECIBEHHOE KOPPUZUPYVIO-
IHEE GRUWAHNE HQ T-memouuoe FEEHO HMMYHHIREIG, Q WAKNCE
FNMEMHO NUSHIHLWE YUMORYNBOCmY MeMOpur HeRmpopuios x
ROBPEHCOMOUEMY OEUCIMGUID COCOUNENNT MEMANAOE.

Karouesple crosa: sanaouil, Xpom, UMMYHNITEM, HMMYHODE-
PUYUMHOE COCHIOARUE, KPbICH, HECRENUGUYECKAR pETUC-
HEHNIROCTTD, {E0UM.

in assessing the immunologic parameters studied in non-
specific resistance of the secondary set immunodeficiency state
in rafs subjected to two-week exposure ammonium vanadate
and kalinm diclromare, with a predominant depressed
phagocvtic and T-cell immunity. Zeolite in the experimental
animaly significantly impaired hematotoxic effect of metal
compounds, has a preferential effect on correcting the T-cell
immanity, as well as significantly increased resistunce {o
newtrophil membrane damaging effect of metal compounds

Key words: vanadium, chromium, Immunity, immunodefi-
ciency, rais, non-specific resistance, zeolite.

OI[HO HI TPHOPATCTHRIX MECT B HAPYIHICHHH
HMM)’HDHDFH‘{CCKDI‘:{ peaKTHBHDCTH JAHHMARKT TAXKCIBIC
MeTa/UIbl. UccnenoBaHiaM HMMYHOTOKCHYECKOTO BIHA-
HUA XHMRYECKUN (PAKTOPOB OKPYRAKIIEH H/HIH NPpoH3-
BOI[CTBEHHOﬁ CpeNEl YHETAETEA MPHCTATEHOS BHHMaHHE
B0 BceM Mupe [1-6]. BozgelictBue Ha uenoBeka coeau-
HEHWIl TAWENBIX MEeTaJIoB TMPHBOAWT kK HapYIIeHHRQ
NpUclocobUTeNBHEIX peakl{dil opraHM3Ma B LeTI0M, 4TQ
NPOABILAETCA  CHILKeHHEM o0wmieGuonoriueckoil ero
pearicTeHTHocTd. [Ipu aToM  OpoucXonuT dopmupo-
BaHHE MMMYHO-TIATONOTHUECKOTO mpemecca [7]. B
OCHOBE HMMMYHOTOMUUSCKHXY  CHABHEOBR, BLIALIBACMEIX
TOKCHUCCKHMM BCIISCTRAMY, JICHKAT PasjIMIHEIC MeXa-
HH3IMEl OT l‘pyﬁOI‘O TMORpEeXRTEHHA CTBOJIOBLIX EKJCTOK
KOCTHOPO MO3Ta (HapywleHHs WX nponndepaliii ¥ aud-
depeHLMPORKH) 0 WIMCHEHUA MPOAYKUUH LUNTOKHHOB,
MOIYNALUY PeUenTOpoR Ha MeMOPaHAX MMMYHOKOM-
METEHTHLIX KACTOK, KOMWYECTEEHHEIX H KAavECTBEHHBIX
HapylmeHuil KIETOK UMMYHHOL cHeTeMEl [8]. MexanusM
TOKCHYCCKOT O IICHCTBI‘IH MHOTHX XHMHYECKHX CO¢-
nuHeHH B Gonbuleit WK MeALIeH CTENMeHH W3YUECH, Ha
OCHOBAHHH Yero pa3pabaThiBaioTca NpodunakTHHECKAE
MEPOTIPIATHA N0 TPeAYTIPERASHHI) HEMATHBHOD BIHA-
HHY Ha OPTaHH3M HENOBEKA, NPOBOAMTCA IOMCK
anTuaoTHoi Tepanuu [9,10].

B moctynHoli nurepaType MBI He oOHapyunw
CBCACHMI 0 COCTOARMH HUMMYHONOTHYECKOH peakTHB-
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HOCTH B YCJIOBHAX KDM6HHHPOB&HHOI‘O BO3,]],CHCTBHJI
BaHaaAHA A XpomMa. B ceazu ¢ STHM, LUeAbK) HAaCcTOAIUErD
MCCENOBAHUA  ABMNOCH BBUIBACHHE UM KOPPEKLHA
HApYIIgHUA MMMYHHOrO CTATYCAa KpbIC, MONBEpram-
HIHXCA I(BYXHBJICJ'II:HUFI 3ATp4BKE BaHanata aMMOHHA 11
GHMXpOMaTa KUIHA.

Marepuan M MeTOALI HCCAEAOBAHMA

OnNEITH NpOREAEHEl HA 52 (ENBIX KPHICAX-CAMLAX
maccoi Tena 180-230 rp., coaepKaBIMXCA B CTAHAAPT-
HBEIX YCNOBUAX BuBapui. MBOTHBIE NOABEPTAIHCE
3aTpaBKe BaHANATOM aMMOHuA {BA) w OnxpomMaTom Ka-
nua (BK) B TeueHHE ABYX HEAENS U3 pacyeTa Mo 5 MI/KT
MAacCh TEMa TepopansHo MPU NOMOIM METANNHYECKOro
30Hza. [TpoBEAEHBI 2 CEpUH ONLITOB: | - KOHTPOJEHLIS
MUBOTHBIE, NIOJTYYaBIIHe paBHBIN 00BbeM DH3HOTOTHYE-
ckoro pacteopa NaCl; 2 - amBoTHBEIE, NOSYYaBIIWE
BaHaNaT aMMOHIA B OnxpomMaT kanna. B xawxnoii cepuu
6ru1o no 26 Kpkic. KolTpollbHEIC KHBOTHEIE, TAKGKE KAaK
H ONBITHBIE, HAONMKWIACH B TEUSHHE NBYX HEdens W
TONMy4ali paBHEIN o0bemM HH2AONOTUYECKOTD pacTBopa
NaCl. KoHTponL 33 COCTOAHNEM JKHBOTHBIX NPOBOMIIH
BH2yaNEHO (110 COCTOAHHIO KOJKHEIX MOKPOBOR, AKTHB-
HOCTH, Macce Tela, COXpPAHeHWKy MHCTHHKTOB H T.1.),
OUEHKY MMMYHHOrO CTaTyca MPOBOAWIR ¢ IIOMOLLBHY
METOHHK N0 OMpeneneHHD B KPORA:

1. ofImero KOMHUECTBA IPUTPOLHTOR, FeMorTotuia,
ueeToBOrQ mokazatens (LIIT);

2. obuero KoMHYecTRa NefxouuTor, nefdkodopy-
nEl (Mo oOWETPHHATON MeTOAKKE);

3. cmorTaHdoro W HHAyuMpobanHoro HCT Tecra
(TeCT BOCCTAHORMEHMA HHTPOCHHErO  TETPa30ud),
CMOHTaHHOTO H HHAYUKMpCBaHHOTO darountosa [11];

4, Tecra ITTH {no meronuke B.A. ®pagxuna, 1985
r) [12];

5. ¢ MOMOMIEH) HEKOHBIOTHPOBRAHHLIX MOHQKIIO-
HanuHerx  awtuten  dupMer CALTAGLaboratories
peuentopos k CD3+, CD4+, CD3+ numdoruraM Kpeic:

6. xoHuecHtpaunw LIMK ¢ nomombie Habopa
pearcHToR “Mukpoanannz LIHK" npomssopctsa A/O
"HIMO CHH- T3KO".

B pesyibTaTe  MONYYeHHLIX
NpOU3BEAICH PacueT MHAEKCOB, THe:

WP - unfiekc HMMYHOPEaKTHRHOCTH;

A - numdonuTapHelif HHACKT,

HPH - UMMYHOPETYNATOPHBINA HHACKS

Oli¢HKAa MepBoTe YpoBHA HMMYBHOTO CTAaTyca Tpo-
BONMIACE B MEQMLIWHCKOM UeHTpe “HimmyHoawarHoc-
THKa". TlonydeHHBIE UMQPOBEE NAaHHEIE MaTeMaTH-
yeckd o6paboTaHe no t — kpuTepure CTHHOIEHTA.

HaHHBIX  OBIT

0 i S8
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Pe3yabTaTsl U 00Cy:KIeHNE

CoBMecTHOE BBEJICHHE COJICH BaHAIUs ¥ XpOMa OKa-
3aJ10 BBIp@KEHHOE IreMoTOoKcudeckoe aeiictue. Tak, B
pe3ynbTare IByXHenenbHOU 3aTpaBku B A u BK B nose
0 5 MI/KT M.T. B KPOBH OTIBITHBIX )KHBOTHBIX pa3BHBa-
J1ach JIEUKOIICHHUS 32 CUET IMPEUMYIIECTBEHHOTO CHIDKE-
HUS aOCOOTHOTO KONMMYecTBa JIMMQoruToB Ha 60,5%.
KonndecTBo 3pUTPOIUTOB U COAEpKAHNUE TEMOTIIOONHA
cHkamoch Ha 25% wu 12% COOTBETCTBEHHO, XOTS
I[BETOBOM  MOKa3aTedb  OCTaBalICA B  IIpenenax
KOHTPOJBHBIX BEIMYHH.

Takum 00pa3oM, MoJ BIUSHHEM BaHAIHUS U XpPOMa Y
KHBOTHBIX, BO3MOXXHO, HApPYIIATOCh KOCTHOMO3TOBOE
KPOBETBOPCHHE C BBHIPAXKCHHBIM YTHETCHHEM MHUCIIOH]I-
HOTO, JIUM(POUIHOTO H DJPUTPOHTHOTO PAIOB U
pa3BUTHEM JICHKOICHUH W SPUTPOTICHUH.

HccnenoBanusi, MpOBEACHHBIE B Hamled jaboparo-
pUM, TOKa3ajd, YTO TIPH TPOBEPKE TOTOBHOCTH
HEUTPO(DWIOB TIBITHBIX KphIC K (aromurosy B
PEeaKIHAX CTUMYJISIIAN MX TMHPOTEHAJIOM M JIATEKCOM B
HCT-tecte 3aMeTHOH  aKTHBHM3AMK  M3YyYEHHBIX
UMMYHOJIOTHYSCKUX TIOKa3aTelied He HaOJIr0Ianoch.
Tak, B cnonTanHoM M uHIyuupoanHomM HCT-tecte
MeTabonmdyeckas u  (aronurapHas — aKTHBHOCTB
HEHTPO(DUIIOB 1O CPABHEHUIO C KOHTPOJIEM yBEIHYHBA-
1och Uik Ha 8-11%.

B nurepatype onucaHbl aHAIOTUYHBIC PE3YJbTATHI.
Tax, mo pe3ynpTaTaM IpOBEIESHHBIX HCCIIeAOBaHMH [ 13-
15] ycraHOBIJIEHO, YTO CBHHEII BBI3bIBACT YITHETCHUE (a-
TOIUTApHOH  aKTHUBHOCTH  HeHTpodmios. Jpyrue
aBTOPHl CUWTAIOT, YTO TSDKEIBIE METAJUIBl CHIKAIOT
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBI TOTCHINAI HEH-
TpoWIOB W WX (PYHKIHMOHAIEHO-METa0OIMIECKIe
pe3epsol [16]. Crexka 3A. ¢ coaBT. (2002) cHmxkeHue
¢arouurapHoi ¢GyHKIMKH 2 (YHKIHOHAIBHO-METa00-
JIMYECKUX PE3EPBOB HEUTPOPUIIOB MPU MHTOKCHKAIIUIX
TSOKCIIBIMH ~ METAJNIAMH  CBSI3BIBAIOT C  yYTHETCHUCM
AKTUBHOCTH BHYTPHKJICTOYHBIX (PEPMEHTOB, OTBETCT-
BEHHBIX 3a »JHeproodecrmedeHne, W OCIa0IeHHEM B
[EJIOM PETYIUPYIOMEH POIH T'yMOPANbHBIX (PaKTOPOB
[17].

[TomyueHHbIe aHHBIE, O-HAIEMY MHEHHUIO, CBHJIC-
TENBCTBYIOT O TOM, HYTO BCJCICTBHE HapyIICHUS
(harorTapHOr0  3B€Ha HWMMYHHTETa, BBI3BAHHOTO
COCIMHCHUSMHM BaHAagUs W XpOMa, aJCKBaTHOW
3alIUTHOW pPEaKIUuH CO CTOPOHBI HEHTPOQWIOB B
clydac CTOJNIKHOBCHHsI OpraHM3Ma C  arcHTamu
UH(CKIIMOHHOTO W HEUH(PCKIIMOHHOTO MPOUCXOXKICHHS
HE MOCJIeyeT.

JanpHele HAIM WCCICJOBAHUS TMOKA3alld, YTO
TIOJ] 3MUAHUEM BaHAIWS W XpOMa MPOMCXOIMIO PE3KOe
cHWKeHHne abcomroTHOro conmepkanus CD3+, CD4+,
CD8+ numdonuToB 1O CpaBHEHHIO C KOHTPOJIEM Ha
66,1%, 78,4% wu 70,6% cooTBeTcTBeHHO. I[lpHuem,
abcomoTHOe conepxanue CB4+mumponuToB mo cpas-
HCHHIO C KOHTpPOJIEM CHIDKanoch B 1,1 pasa Gosnblie,
yem CD8+ nmm@ouuroB. DTO CBUAETEIHCTBOBAIO O
MPEUMYIIICCTBCHHOM HApYIICHHHA XCIICPHONH aKTHB-
HOCTH JIMM(OLUTOB, MO CPABHEHUIO C CYIPECCOPHOIL.
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Ilo nannbIM aBTOpOB [18], yBenuueHue conaepixaHus B
KpOBH JKMBOTHBIX KaTHOHOB Cd2+ yrHerano wera-
0oNMYecKue MpoIecchl B IUM(ONUTAX U MPUBOIUIO K
Hapymenuo ¢pyHkiun T-xenmepos u T-cynpeccopos.

W3BectHO, yTo CD3+- 1 CD4+ nuMdouuTs ydacT-
BYIOT B mporeccax audhepeHIUpoBKA U Mpoiude-
pamuu B - muM@pOIMTOB B IEHTPATBHBIX U TIepUQepH-
YeCKMX opraHax WMMyHorene3a [19]. Mel mpexrno-
JlaraeM, 4TO B YCIIOBHAX WMMYHOIE(HIINTA, BHI3BaH-
HOTO TSDKENBIMH METaJUIaMH, Pa3BUBAIOCh yTHETECHHE
TYMODPAJIBHOTO 3BEHAa HMMMYHHTETa M MOCIEAYyIoIIee
CHIDKEHHE aHTHUTENI000pa3oBaTeiabHOll (yHKIMH B-
TUM(OIUTOB, YTO MOTJO MPHBECTH K CHIDKCHHIO
obpazosanust LIUK B nepudepuueckoii xposu. Tax, mo
JMAHHBIM HAIUX WCCIICAOBAHUIA YCTAHOBJIEHO TpPEX-
KkpatHoe cHuxeHue coaepxanus [{UK B xpoBu ombIT-
HBIX JKUBOTHBIX, UTO JIMIIG MOATBEPKAAET HAIIH IMIpe.-
TTOJIOKCHUS.

ITo nonmydyeHHBIM HaAMU pe3yJibTaTaM UCCIIEAOBaHUMH,
YCTaHOBJIEHO, YTO YCTOWYMBOCTH MeMOpaH HeWTpodwu-
JIOB IO/ BIUSHUEM COCOMHEHWI BaHAOWs M Xpoma
3aMeTHO ocnabeBana. Tak, B ONBITHOW CEpUH IKCIIEpH-
MeHTa ()KUBOTHEIC, mony4asmue BA u BK) nobasnenue
BaHA/WSA W XpOMa BBI3BIBAIO MOBPEKICHUS JICHKOLH-
TOB, IPEBHIIIABIINE KOHTPOJIbHBIC 3HAYCHUS 0OJICEe YeM
B 2 pasa.

Hcxonst u3 pe3ynbTaToB MPOBEICHHBIX SKCIEPHUMEH-
TaNBHBIX HCCIENOBAHWN Ha KPBICAX, ITOJABEPTaBIIHXCS
nByxHenenbHoMy BozaevictBuio BA u BK, B kauectBe
MATOTCHEeTHYECKH  OOOCHOBAaHHBIX  KPHUTEPHUEB  HX
HMMYHOTOKCHYECKOTO EHCTBUS MOTYT OBITh OTHECEHBI
cIenyIonIie CIBUTH TIOKa3aTeled Hecrnenuduueckoi
PE3UCTEHTHOCTH, XapaKTEPHU3YIOUINE COCTOSIHHE UMMY-
HOJIOTHYECKOW PEaKTUBHOCTH OpTaHU3Ma!

® JICTAJLHOCTh JKUBOTHBIX BO BpPEMs IPOBEICHUS
SKCHEPUMEHTOB cocTaBisiia 20%;

¢ B nepuepuyeCcKOil KPOBH KUBOTHBIX PE3KO CHHU-
JKaJIOCh O0Iee KONMYECTBO JIEHKOLUTOB, INpEenMyIlie-
CTBEHHO 3a CYET JIUM(OINUTOB, Pa3BUBAJIACH AaHEMHUS;

e yrHerajach (QaromurapHas ¥ (GYHKIIMOHAIHHO-
MeTaboardecKkas akTUBHOCTh HEHTPODHUIIOB;

e pasBuBaiCS MePUIHUT T-KICTOYHOTO 3BEHA M-
MYyHHTETa, COIPOBOXKIABIIUIICA CHIDKEHHEM OTHOCH-
TEJIBHOT0 M abcooTHOro conepkanuss CD3+, CD4+ u
CD8+ mumdounToB;

e pesko cHmxanach koHnenTpanus [{UK B xpoBu;

® POCIJIO YHCIIO TIOBPEXICHHBIX HEUTPODUIIOB.

OIleHKa WMMYHOJOTHYECKOW PEAKTUBHOCTH IO
MPEJCTABICHHBIM  TOKa3aTeJIM  HeCHenu(UIeCKOi
PE3UCTEHTHOCTH ITTO3BOJIMIIA CHENIATh BBIBOA O Pa3BUTHH
BTOPHUYHOTO WMMYHOJE(PHUIUTHOTO COCTOSHHUS Y KpBIC,
TOJIBEPTraBUINXCS IBYXHEIEILHOMY BO3ecTBUIO BA u
BK, ¢ mpenmymiecTBeHHON Aenpeccuer GparomuTapHOro
u T-KIIeTOYHOTO 3BeHBEB IMMYHHTETA.

OmHUM 13 TyTel pemeHus mpoodaeM WHTOKCHKAITUH,
CBSI3aHHBIX C 3arpsi3HEHUEM OKPYKAIOIIEH Cpelbl U I10-
CTYIUICHUEM B OPTaHU3M 4YelIOBeKa M30BITOYHBIX KOJH-
YECTB TSDKEJBIX METAJUIOB SIBJISICTCS CO3aHUE Ipernapa-
TOB, 00JagalOMMX CIIOCOOHOCTBIO CBSI3BIBATH OTH
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TOKCHHBI U BBIBOJIUTh MX W3 opranusma. Tokcudeckoe
JIEHCTBUE TSDKENBIX METAJUIOB 3HAYMTEIBHO OClIabeBacT
B PE3yJIbTATe WX DIIUMHUHALMU U3 OPTaHU3MA, B CBS3H C
4eM, SIBISICTCS 00OOCHOBaHHBIM IIPHUMEHEHHE SHTEPOCOP-
OCHTOB B KaueCTBE MMAaTOTCHETHYECKOI Tepamuu MeTaj-
JUHIYIAPOBAHHBIX TOBPEKICHHN.

CHmXeHHe TOJ BIMSHUEM IEOJIUTa TOKCHYECKOTO
JIEHCTBUSL XpOMa Ha OpraHW3M, 10 MHEHHIO AOeyoBa
B.A., BBI3BaHO MCHBIINM BCACHIBAHHEM XpOMa B JKe-
JMyJOYHO-KUIIEYHOM TPAaKT€ W CHIDKCHHEM €ro KOH-
LeHTpauuu B opranusme [20].

HccrnenoBanue comepkaHusi IMMYHOKOMITETCHTHBIX
KJICTOK B Iepu(hepHIeCKOi KPOBU OIBITHBIX KPBIC TIOKa-
3aJ10, YTO JICYCHHE IICOIUTOM B 1,5 pa3a T0CTOBEPHO MO-
BBIIIAJIO 00IIIee KOJIMYECTBO JICHKOIUTOB 10 CPAaBHECHHUIO
C JaHHBIMH HEJICUYEHHBIX IKUBOTHBIX. llpu 3TOM
abCoIOTHOE coJiepikaHne JIMM(OIIUTOB MO0 CPaBHEHHUIO
¢ TIpeApIAyIIeH cepueil moBkImanock Ha 66,7%. Lleonwr,
HE OKasbIBas BIISIHHSA Ha COJCpPKAHHE MOHOIUTOB,
CYIIIECTBEHHO IOBBIIIAT OTHOCHUTEIHHOE M aOCOIIOTHOE
CollepKaHMe TaJOYKOAICPHBIX HEHTPO(UIOB, KOTOPHIE
okazanucek Ha 73,7% u 170% 1pocToBEpHO BBHILIE
JAHHBIX HEJICYCHHBIX IKMBOTHBIX. Koppurupyroiee
BIHMSIHAC IICOJIUTA HA COCTOSIHHE HMMMYHOJIOTHYECKOM
PEaKTHBHOCTH, OLICHCHHOE 10 M3YYCHHBIM BHIIIE TOKA-
3arensM, mo ganHeiM MUP okaszanock B 1,8 pas Oonee
BBIPQKCHHBIM 0 CPABHEHUIO C HEJICYCHHBIMH JKUBOT-
HbiMU. Taxoke JIM moxa BiausiHUEM I11€0JIMTA MOBBIIIAICS
Ha 33,3%.

Tlo pe3ymnbpTaTam uccineoBaHUN KpaCHOW KPOBH 11€0-
JIUT 3aMETHO TTOBBIIIAT KOJINIECTBO SPUTPOIIUTOB MEPHU-
(eprdeckoil KPOBU OIBITHBIX KUBOTHBIX, HO TIPH 3TOM
HE OKa3bIBajl BIMSHUS Ha COJEp)KaHWE reMorioOnHa U
[BETOBOH IOKa3aTeidb, KOTOPBIC OCTABAJHCh HIDKE
JTAHHBIX HEJICUCHHBIX KHUBOTHBIX.

Takum 00pa3oMm, EOTUT B KPOBHU y JKUBOTHBIX, TTOJI-
BEPraBIIUXCS 3aTPABKE BaHAJUEM H XPOMOM, OKa3bIBal
3aMETHOE KOPPHUTUpYIOlee BO3eCTBHE.

HccrenoBanrie MIMMYHHOTO CTaTyca OMBITHBIX KPBIC,
JICYCHHBIX IICOJINTOM, IO IIOKA3aTeNsIM CIHOHTAaHHOM M
WHAYIMPOBAHHOW aKTHUBHOCTH HEHTpomiIoB B peak-
musix HCT-tecta, KOTOpBIE MPOIOJDKAIA OCTaBaThCs Ha
YpOBHE HEJCUEHHBIX J>KUBOTHBIX, BBIICHHIOCH, YTO
[IEOJUT HE OKa3blBaJl KOPPUTHPYIOMIETO BIMSAHUSA Ha
MOTJIOTH-TEIFHYI0O W METa0OJIMYCCKYIH0 aKTUBHOCTH
HEUTPOPHIOB.

Bmecte ¢ Tem, LEONUT oOKa3al CYyIIECTBEHHOE
BIMSIHUAC Ha cojiepxanue T-muM(pOIMTOB ¢ KiIacTepaMu
muddepen- nuposku CI3+, CI4+, CII8+, nocToBepHO
MOBBIIIAs UX KonudecTBO Ha 63,2%, 85% m 100% 1o
CpPaBHEHHIO C JaHHBIMHU HEJICUEHBIX )KUBOTHBIX. OTHAKO
HPU npakTUyecKu HE OTIIMYAIICS OT HUX.

[Ipu nedeHNH HEOTUTOM TPEXKpaTHOE yMEHBIIICHHUE
conepxannsa [IUK B xpou mon BmusaueM BA u BK
MTOJTHOCTHIO KOPPHUTHPOBAJIOCH O KOHTPOJBHBIX BEIHU-
YHMH, MO- BHIMNMOMY, 3a CYET JJIMMHHAIUU TSHKEIBIX
METAJUIOB M3 OpPraHu3Ma.

Jleuenue xuBOTHBIX, nonyuaBmux BA u BK, neonu-
TOM JOCTOBEPHO OT OTBITHBIX JXHBOTHBIX YMECHBIIAIO
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nporece paspyueHust HeiTpodmios. Tak, npu mobasie-
HUU invitroxpoMa, KaKk ¥ Hpu J0OaBICHUU BaHAIWA,
unpekc IIMIH ymenpmancs B 1,3 u 1,1 pasa
COOTBETCTBCHHO, YeM Y HEJICYCHHBIX JKUBOTHBIX.

B nurepaTtype uMEIOTCS CBEIEHHUS O BBICOKOM
KIIMHAYECKOW (P PEKTHBHOCTH MPUPOJHBIX MHHEPATIOB-
COpOEHTOB TP PA3HBIX MATOJOTHYECKHX COCTOSHHUSAX.
Tak, CarpibanaueBa JXK.A. u Kypmanosa A.M. (2007)
WCCIICIOBAIM BIUSHHUE TaraHrels W IIYHTHTa Ha
TIOTTYJIAIMOHHBINA COCTaB TUM(POLUTOB NepupepuIecKoit
KPOBH JKCHIMH C XPOHUYCCKUMH BOCHATUTCIHLHBIMHU
3a00JIcBAaHUSAMHU TIOJIOBBIX OPraHoB. B pe3ynbrare
MPOBEACHHBIX UCCICIOBAHUHN BBISCHUIOCH, YTO Ha ()OHE
MPUMEHCHHS TPUPOIHBIX COPOCHTOB (TaraHrenb, IIyH-
TUT, yIAISIONINE MUKPOOPTaHU3MbI U TOKCHHBI ITyTEM
COpOIMM U3 09ara BOCITAJIEHHUS ) CO3IAIOTCS YCIOBYS IS
TTOBBIIICHUST KOJMMYECTBA 3peNibIX JTUM(OIHUTOB, T-Xen-
TIEPOB, ITUTOTOKCHIECKUX JTUM(OIUTOB C OJHOBPEMEH-
HBIM YBETWYECHHEM 4YHcia (PYHKIIMOHAIBHO aKTHBHBIX
TUM(OINTOB ¥ YMEHBIIIEHHEM KIIETOK, TOTOBBIX K TIPO-
rpaMMHpOBaHHONH THOenn (amonTo3y). Taranrenb u
IIYHTUT HE TOJIBKO COPOMPYIOT HAa CBOCH MOBEPXHOCTH
MATOTCHbl M TOKCUHBI, HO W BBIICNISAIOT B OdYar BOC-
MAJICHUS TIOJIC3HBIC ISl OPraHW3Ma MHKPO3JICMEHTHI,
AKTUBU3UPYIOIINE MEKKICTOYHBIC B3aHUMOJCUCTBHUS,
OKa3bIBasi OMOCPEIOBAHHOC YIIYUIIAIONICEe BIMSHUC Ha
Ka4eCTBEHHBI COCTAB MMMYHOKOMIICTCHTHBIX KJIETOK
[21].

Koppekmmst 1meonnToM HMMYHOIS(GUIIMTHOIO COC-
TOSIHHSI, Pa3BUBILETOCS MO MO BIUSHACM COCIHHEHUI
BaHaIMs W Xpoma, TMokazama 3PQGEeKTHBHOCTh TpPHUMeE-
HEHUS [IEOJINTOB B KA4E€CTBE MMMYHOMO/YJISITOPOB.

[IpuBeneHHpIe 3KCTIEPUMEHTANBHBIE JaHHBIEC IT03BO-
JSAIOT 3aKJIFOYUTh, YTO HCIOJB30BAHUE, B KadyeCTBE
SHTEPOCOPOCHTA, IICOJIUTA Y OINBITHBIX JKUBOTHBIX
CYIIECTBEHHO OCIa0JIAI0 TEMOTOKCHYECKOE JCUCTBHE
COCJIMHCHUI METAJUIOB, OKa3aj0 IPEHUMYIICCTBCHHOS
KOPpUTHpYIOIIEEe BIUSHHEC Ha T-KIETOYHOE 3BCHO
MMMYHHTETa, a TaKKe 3aMETHO TIIOBBIIIAIIO YCTOW-
YUBOCTh MEMOpaH HEHUTPO(QHUIIOB K IOBPEKIAIOIIEMY
JNEWCTBUIO COEUHEHUN METAIIIOB.
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