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BAUAHUE COENUHERVIE BAHAIMS M XPOMR 1 % v
HA UMMYHOMOTUYECKME ITOKA3ATENU 9KCIIEPMMEHTATBHBIX KPBIC

M.K. Banabexosa, P.P. Tyxsanuun

MayueHo COCTOAHUE UMMYHHOTO CTATYCA IKCMEPUMEHTANIBHEIX KPhC, NONYUYaBWMX COSAWHEHA BAHaaTa aMMo-
HWA 1 SUXPOMATa KANWA, YCTAHOBASHO, YTD NOJ BIVAHWEM COSAWHEHWIA METANNOR YTHETALTCA UMMYHOROTHuE-
CKaA PeakTMBHOCTL OPraHU3Ma, NPOABAABLIARCA B CHIKEHUW NMMPOUUTEE, Da3pyLIUTENBHOM AeRCTEUM BaHA-
AWA W XPOMa Ha HeNTPODKNBI U PE3KOM NAZIEHUW KOHLEHTPALMU UMPRYAUPYIDWWYX MMMYHHBIX Komnnekcos LUK
¥ ONBITHBIX KPbKK.

Kmoyesbie (i0ea: KPEICH; IKCNePUMEHT; TAXeNble MeTannbl; BaHagWia; XPOM; UMMYHHBIW CTaTyC; J'lHMdJOLI,HTbI; -
MYHHbBI& KOMMEKCHI,

INFLUENCE OF VANADIUM AND CHROMIUM COMPOUNDS
ON IMMUNOLOGICAL PARAMETERS OF EXPERIMENTAL RATS

M.K, Balabekova, R.R. Tukhvatshin

The article studies immune status of experimental rats treated with the compound of ammonium vanadate
and potassiumn dichromate. It is found that under the influence of metal compounds immunological reactivity
is inhibited, it is manifested in reduction of lymphocytes, destructive action of vanadium and chromium on
neutrephils and plunge in the concentration of circulating immune complex {CIC} in the experimental rats.

Key words: rats; experiment; heavy metals; vanadium; chromium; immune status; lymphocytes; immune

complexes,

B ¢Bi3M ¢ MOBCeMECTHOH XHMH3AUNESH TpaKTH-
YeCkH BoeX oTpaclefl HapofHOro xo3ailcTBa M cdephl
OBTa B [OCNENHHE TOABI HaKamHEBaeTcs Bce GONb-
e XAHHBIX O CYMECTBeHHOM BIHAHMN TOTEHLUATL-
HO TOKCHMHBIX cOoeMHeHWMI! Ha COCTOAHHE 3TOPOBEI
H 3abonepaeMOcTE HaceneHns, [IpH 3ToM XUMHYECKHE
3ATPAIHUTENN TNPOH3BOACTBEHHOI W OKpy:MamLIeH
CpPeObl OKA3LIBAKT BO3JCHCTBHE HA OPTaHM3M 4ENO-
BEKA H cpedy ero oOHUTaHHA He TONMBKO B TOM CNTyYae,
€CIII 00NAJAlOT Pe3ko BLIPAKEHHEIME CBOMCTBAMHU, HO
H MipU ciocoOHOCTH AaTh ONpeneneHubiit sddext Ha
YPOBHE BeCbMa HH3KHX KoHUeHTpauui [1]. [Tpexae
BCErQ NPEACTABNIAICT HHTEPEC TS METANNEBl, KOTOPBIE
HanBonee WHPOKO H B IHAMMTEIBHBIX OGBEMAX HC-
NOMB3YKTCA B MPOU3BOICTEEHHOIT AeATelLHOCTH WIH
[ONAZAIT B OKPYKAIIIYIO cpely B pesynbTare fAes-
TETLHOCTH Te/IOBEKA U [IPH HAKOIUTEHUH B OKPYKAK)-
el cpeAe NPEACTABIAICT CEPBE3HYID ONAcHOCTE
C TOYKH 3peHH® WX OHoNoOrHYeckoH aKTHBHOCTH
H TOKCHYECKHX cBOHCTB. K HHM OTHOCAT CBHHEL,
PTYTh, KanMnH, UWHK, BHCMYT, KOOANLT, HHKENE,
Mefb, QJIOBO, CYPEMY, BAHALHI, MapraHel, XpoM, Mo-
nubReH M meiieak [2-7]. B nmocnennee ppems Oonb-

Woe BHEMaHHE YHEMACTCA H3YUCHHIO PONH H Mexa-
HH3MOB HMMYHHLIX albTepalilii B maToreHeze ocTPEIX
H XpOHHYECKHX WHTOKCHKALUMA XHMHYECKHMH Bellle-
cTBaMH [8]. B CBA3M ¢ BHINIEH3NOKEHHBIM LSITBIO Ha-
CTOAMETO HCCNEAOBHMA ABHAOCH H3yveHHe UMMYH-
HOTO CTaTyca y 3KCTEPHMEHTANBHLIX KPEIC, IONYdar-
IOHX COEXNHEHIA BAHATHA H XpoMa,

Mavepran W MeToIRI HecTegoBaHua, Pabo-
TA BRHIONHEHA Ha 52 GenbiX KpeIcax-caMilaX Macco
180-220 r, coNepkaBHIlIXcA B CTAHAAPTHLIX YCIOBHAX
BHBApHA Ha OOBIYHAOM MHWEBOM pauHoHe. [Iposenensl
2 CepHH JKCREpHMeHTa: l-A CepHA — KOHTPOMBHBIE
UBOTHEIE; 2-4 CepHA — KUBOTHBIE, NONYYABLIKE Ba-
Haaar aMmMoHKA (BA) 1 Guxpomar kanns (BK) (omwIt).
B kaxaoii cepuyt 6blT0 No 26 Kphlc. Y ONBITHHX XKH-
BOTHBIX MHTOKCHKALHIO CONAMH METAN/IOB BEI3bIBAIH
myTeM BeeneHus BA n BK 8 mose mo 5 wmr/kr mepo-
palbHO B TeUeHHE ABYX Hedemb. VIMMYHHEIH cTaTyc
KpbIC OLCHABATIH B KOHIE BTOpOI HENENH 3aTpaBKH;
OLICHKY €TI0 TapaMeTpPOoB NMPOBOIMIH ¢ NOMOIWIBIG Me-
TODHK TIO OIPEACNEHHIO B KPOBH:
¥»  o0uero KOMHYECTBA NeHKOUWTOR, neiikodopnry-

k1 (N0 0511ENPHHATON METOANKE),
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M.K. Panaberosa, P.P. Tyxeamwiun

Tabnuua 1 — V3ydeHue conepaHusi JICHKOLUUTOB B KPOBH Y KPBIC, ITOJYYaBIINX COSANHEHUS BAaHAIUS U XpoMa

Kontpoib BA+BK .
Iokazarenu N Me (CO) v Me (CO) v Median Two-Sample Test
JletixonnTsl 26 9,7 (0,3) 12,6 5,2(2,3) 40.1 0,002*
I—I b 2 b b b b Z — _3’074
N 0,200%*
ITanoukosia, % 26 2,0(0,2) 38,8 2,0 (1,7) 67,5 ”
z=1,283
0 <0,0001 *
CermenTosn, % 26 17,0 (0,9) 23,2 31,0 (8,1) 26,5 7=-4279
Dosumod 26 1,0 (0.2) 76,8 2,0 (1,4) 77,1 0,057*
MHO(DHITBI ,0 (0, , ,0 (1, , 2= 1.907
0,002*
MoHonuTHI 26 2,0 (0,2) 1,0 4,0 (1,6) 36,2 7= 3.184
o <0,0001 *
Jlumbornutst, % 26 78,5 (1,0) 52 61,0 (7,6) 12,5 7= 4507
0,0002*
Jlumborutsl, ade. 26 7,7 (0,2) 7,7 3,0(1,3) 39,0 7= -3.790
YpOoBeHb CTATHCTHYECKOI 3HAYMMOCTH M0 MEJIUAHHOMY KPUTEPHUIO * — K KOHTPOITIO.

» tecta [IIH (mpsmoe moBpexacHHe HEUTPODH-

noB) (o metoauke B.A. ®pankuna, 1985 1.) [9];
»  KOHIICHTpAlMU UUPKYJIUPYIOIIUX HUMMYHHBIX

kommutekco (L{IK) ¢ momomrsio Habopa peareH-

ToB “Mukpoananu3 [[UK” mpoussoactea A/O

“HITO CUHT32KO”

B pesynbrate nonyueHHBIX JaHHBIX ObUI MPOM3-
BEJIEH pacueT MHAeKcoB, rae MNP — unnexkc nMMmyHo-
peaxtuBHOCTH; JIV — mumdormrapuenii naaekc; MPU —
NMMYHOPETYJISITOPHBIN HHJIEKC

OreHka IMEpBOTO YPOBHS HMMYHHOTO CTaTyca
MPOBOAMIACH, B MEAMIMHCKOM IieHTpe “UmmyHO-
JquarHoctuka”. CTaTUCTUYECKUN aHAJIU3 JAaHHBIX BbI-
nonHen B Lentpe BUOCTATUCTUKA non pyko-
BOJICTBOM JIolleHTa (hakynbreTa MH(popmMatukun Tom-
CKOTO TOCYJapCTBEHHOTO YHUBEPCHUTETA, KaHAWAATa
texHnueckux Hayk B.IL. Jleonoma. Ilponenyps! cra-
TUCTUYECKOTO aHalN3a BBIMONHAINCH C IOMOIIBIO
craructuyeckux maketoB SAS 9.2, STATISTICA 10
n SPSS-20. KpuTrnueckoe 3HaueHe ypOBHS CTaTHCTH-
YEeCKOW 3HAYMMOCTH TPH MPOBEPKE HYJIEBBIX TUIIOTE3
npuanManock paBHeM 0,05 mu6o 0,1. B caywae mpe-
BBIINICHUS JOCTUTHYTOTO YPOBHS 3HAYUMOCTH CTaTH-
CTHYECKOT'0 KPUTEPHS ATOM BEJIWYMHBI MPUHUMAJIACh
HyJIeBasi TUIIOTE3a.

PesyabTaTsl U 00cy:KaeHHE. Y OIBITHBIX KH-
BOTHBIX, noiyuaBmux BA u BK, ormeuanocs craru-
CTHYECKH 3HAUNMOE CHIKECHHUE B KPOBHU OOIIIEro KOJIH-
yecTBa JeiikonutoB B 1,9 paza (p = 0,002, z =-3,074)
C HamOOJIbILIEH HM3MEHYMBOCTHIO JAaHHBIX, TaK Kak
nMeeTcst HanOoIblIee 3HaueHHe Ko GHuIMeHTa Bapu-
armu (CV) (tabnmma 1).

Tak, K03 PUIHEHT BapHaluK HOJIYyYCHHBIX JaH-
HBIX y ONBITHBIX KpbIC, momydaBmux BA u BK, Obpm1
B 3,2 pasa BbIIIE, YeM Yy KOHTPOJBHBIX JKUBOTHBIX.

[TomoOHast pe3ko BhIpaKEHHAs JICHKOICHHUsI, HAOIIO-
JacMasi y ONBITHBIX JKMBOTHBIX, IPOHCXOAMIA 3a
CYeT yYMEHBIICHUS OTHOCHUTEIBHOTO W aOCONFOTHOTO
konmyectBa uMponuToB. Tak, ecmn menuana (CO)
OTHOCHTEJIFHOTO COJIepKaHHsl JTMM(OIMTOB COCTaB-
nsna 61,0 (7,6) 1 cTaTUCTHUECKH 3HAYUMO OTCTaBa-
Jla OT KOHTPOJILHOro ypoBHs Ha 22,3 % (p < 0,0001,

= -4,507), To abcoimoTHOE COMIEpKaHHE TUMQOIH-
T0B (3,0 (1,3) y ONBITHBIX KPBIC OKa3aJIoch OoJiee YeM
B 2,5 pa3a CTaTHCTHYECKH 3HAYMMO HMKE KOHTPOIb-
HbIX 3HaueHu# (p = 0,0002, z = -3,790).

KoadduimeHt Bapranuu moryueHHbIX 3HAYCHUH
yKa3bIBaJl HA HAUOOJIBIIYI0 HM3MEHYHBOCTH JIaHHBIX
B TPYIIC OMBITHBIX KHUBOTHBIX, MOJTYYaBIIUX COCIHU-
HEHUSI TsDKENBIX MeTayuioB. Tak, 3Ha4eHWUs MpPOIICHT-
HOTO cofep KaHus TMM(OIIMTOB OKa3aJuch B 2,4 pas3a
BapualenbHee (M3MEHYHMBEE) aHAIOTHYHBIX 3HAYCHUIT
KOHTpOJIS, TOrJa Kak KOd((GUIMEHT Bapualuu, Bbl-
YHCIICHHBIN 110 3HAYCHUSIM a0COIOTHOTO COICPIKAHMS
JTUMQOITUTOB OIBITHBIX KPBIC, O0Jiee ueM B 5 pa3 mpe-
BEIIIAT KOHTPOJIBHEIHA MTOKAa3aTeb.

[Moncuer nHAGKCAa IMMYHOPEAKTUBHOCTH U JTHM-
¢domuTapHOro MHAEKca mokaszan, uyto MUP, a Taxke
JIN y XUBOTHBIX, MOJYYaBIIUX COEJUHEHHUs MeTal-
JIOB, cHWXanuch B 1,5 u 2,7 pa3a COOTBETCTBEHHO.
BrIsBIICHHBIC W3MCHCHHS WMMYHOIIOTHYECKUX ITOKa-
3arerell XapaKTepH30BalH ICCTAOMIM3AINI0 UMMYH-
HOM CUCTEMBI.

Pesynbratsl uccnenosanuil I1ITH, npencrasien-
HbIE B Ta0JIHNIIE 2, TOKA3aJIH, YTO B IPOOaX KPOBU KOHT-
POJILHBIX JKUBOTHBIX J00aBICHHE XpoMa W BaHAIUs
in vitro HE BBI3BIBAJIO TIOBPEKIACHUH, TPEBBIIIABIITNX
Hopmy (10 %).

OpHako B mpoOax OMBITHBIX JKUBOTHBIX MOBPEK-
JICHUE HEUTPOHIIOB OT 100aBICHHS METAIJIOB CTATHC-
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Tabnuua 2 — [TokazaTenu MOBPEXICHUS HEUTPOPUIIOB Y IKCIIEPUMEHTAIBHBIX KPbIC
Ipu 100aBIE€HUHU B IPOOBI KPOBU BaHAIHUA U XpoMa

K BA+BK .
[Mokazarenu N Me (C O;)HT oI v Me (CO) cv Median Two-Sample Test

<0,0001 *

KonTponbsHast nmpoda 26 5,0 (1,3) 22,0 8,0 (2,2) 26,4 S = -4 164

KonTponbHas npoba + <0,0001 *

———— 26 8,0 (1,9) 24,0 21,5 (5,4) 25,5 7= -6.592

KonTposbHast mpoba + <0,0001 *

Xpom 26 8,5(2,3) 253 20,0 (5,4) 28,7 7= -5.673

YpOBEeHB CTATHCTHYECKOM 3HAYMMOCTH 110 MEANAHHOMY KPHTEPHIO * — K KOHTPOJIIO.

Tabmuua 3 — Konuenrpanus [{VK B KpoBH y KpbIC, I0JIY4aBIIUX COSIUHEHUS BaHAIUL U XpoMa

Kontpomns BA+BK .
IT M Two- le T
OKa3zaTenu N Me (CO) v Me (CO) v edian Two-Sample Test
UK 18 16,5 (6,5) 343 5,0 (2,2) 98,2 0,002 *
2 b B 2 b B Z = _3’074

YpOBEHL CTaTUCTUYECKON 3HAYMMOCTH 110 MCOAWAHHOMY KPUTCPUIO *—K KOHTPOJIIO.

THYECKH 3HAYMMO MPEBBIINAIO KOHTPOJIBHBIC 3HAUE-
Hust Oosee yem B 2 pasa (p < 0,0001, z=-6,592).

Kak Buano u3 tadbmuusl 3, koHueHntpanust LIUK
B KPOBH Y OIBITHBIX KpbIC, MonyuaBiiux BA u BK, cra-
TUCTUYECKH 3HAYMMO CHIKAJach Oosiee 4eM B 3 pasa
o cpaBHEHUIO ¢ KoHTpoieM (p = 0,002, z = -3,074).

[IpuBeneHHbIE SKCIIEPUMEHTAIBHBIC TaHHBIE TI0-
3BOJISAIIOT 3aKJIIOYHUTh, YTO MO BIMSHUEM COEAMHEHUI
METaJUIOB YTHETaeTCd HMMMYHOJIOTHUYECKasi pPeaKTHB-
HOCTh OpraHM3Ma, MPOSBIABILASNCS B CHIKCHUU JIUM-
(hoMTOB, Pa3pyIIUTEIEHOM JEHCTBUN BaHAIHSI  XPO-
Ma Ha HEWTPO(MIIBI M Pe3KOM Ia/ICHUN KOHIIEHTPALIUH
MK y onbITHBIX KpBIC.
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