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HXPOMA HA HEROTOPBLIE HOKAZATENH KJAETOYH(

HAIYYEHHE B 9RCITEPHMEHTE BTHAHHAA BAH

HMMYHHTETA KPbIC

baaaiekonn VLK.
Kazaxcruwti nayuonanpreltl meouyuncrkuil yuueepcunem um. C . Acpenouaposa,
Amveamnr, e-mail: balabekovamarinai@mail ru

B paboTe HecaeaoBano BIHAHNE BARANATA aMMOHIHA B (HXPOMATA KaMHA HZ COCTOABKE T-KI€TOZHOIO 3BEHA
HMMYBHTETa ¥ kptic. TTpopcaeHEt 2 CepHR SKCISPHMENTOB, B Kaxaoii cepiH Oplno No 26 ’KHBOTHEIX. 3aTpaBKy sKH-
BOTHBIX BANAIATOM aMMOLHA B GHXPOMATOM KadHA OPOROAHIN B TEYEIHe ABYX HeIeNDh H3 pacyera uo 5 MI/Kr Mac-
Bl TeA2 NEPOPAIEHG MPH MOMOIIE METAIHYSCKOTe 30HAa. QUSHKY HMMYHHEOTO CTATYCa DPOROIHAH ¢ IOMOWEIC
METGANK N0 OUPENLASHHIO B KPOBH: OOIIET) KONMIeCTBa NEHKOUMTOB, MEHKOGOPMYILE CIOKTAHHORD i HHLYLUHPO-
pannoro HCT TecTa, CNOITANNOTC H HIAYIHPOBAHECTO (PATOIHTOA; 0DLICID KOIMYCCTEA THM(POLETOB K HX CyD-
nonynaunii (CD3 +, CD4 + , CD8 +) peakunefi nope pXHOCTHON HMMYHO(AOPECHEHIHH € NOMOILBIC Habopa He-
KOHBIOTHPOBAHHBIX MOHOKACHABHEEX AHTHTEA. Pe3yNbTathl SKCMEPHMEHTMERBIX HCCMEAOBRHAT H IPOBSCHHBIIN
KOPPEAALHOKKEIE M aKTOPHEIT AHAMHA MOKAIANH, YTO NOX BAHIHHEM COSMHCHUN BAKAANA U XPOMA CHIDKAIOTCA
MeTaGomH4eckHe H arouuTapase GYHKINAA Helfrpodunos, xealiepHo-cyNpeccopHas akTHBHOCTE AHMBOLHTOB,
4 TAKoKe DOIIEe cojlepHaniie AeffkonnTos nepudepHdeckoil Kposa.

A STUDY IN THE EXPERIMENT, THE EFFECT OF VANADIUM
AND CHROMIUM ON ANALYTICAL CELLULAR IMMUNITY RATS

Balabekova ML.K.

Asfendivarov Kazakh National Medical University, Almaty, e-mail: balabekovamarina@mail.ru

The influence of anumonium vanadate and potassium dichremate on the state of T-cell immunity in rats. Two
series of experiments were conducted, within each series were 26 animals, Seeded animals ammonium vanadate
and potassium dichromate was conducted for two weeks at the rate of 5 mg/kg body weight orally by a metal
probe. Evaluation of the immune status were performed using methods for determining blood: total leukocyte
leykoformuly; spouninneous and stimulated NBT test, spontancous and induced phagocytosis: the total number
of lymphocytes and their subsets (CD3 +, CD4+, CD§ +) reacting the surface with immunofiyuoristsentsii
pomo—schyu set unconjugated monoelonal antibodies. The results of experimental studies and correlation and factor
analysis showed that under the influence of vanadium and chromiwm reduced metabolic and phagocytic function of
neutrophils, helper-suppressor activity of lymphocytes, as well as the total amownt of peripheral blood leukocytes.

Keywords: heavy metals, vanadium, chromium, rats, immune status, experiment, CI) - receptors

Bompoc o mmitini  OHOTEOXHMMHYECKHX
XapakTepHCTHK Cpoisl 0OWTaHMA Ha COCTOA-
HHE 3A0POBbA YEIOBEKY, 4 HMEHHO HAa MMMYH-
HEIH CTaTYC NPH MHKPO- H MaKPO3ASMEHTO3aX,
OCTaCTCA HONOCTATOUHO H3ydeHHBIM [1].

[ToBBILIEHHRIH YDOLBEHL CONEpkaHusd pas-
JIAYHEIX TOKCHYECKI[X BellecTEB, B TOM 4HCIC
MHKPORNIEMEHTOB, B BHIOPOCAX M CTOKAX IIpo-
MBIIDIEHHBIX OpenpiiTH MPHBOAHT K HX
HAKOMIEHHIO B OKY/<1I0WeH Cpele U B opra-
HH3ME 9eI0BEKA 1 113218118110 PEaKTHBHOCTH
opranusMa [2, 3]. Mex 1y TeM TeMIBl pa3BH-
THA AHTPOTIOrE€HHbIX M3MeHeHHH OHochepsl
SHAUHTENBHO ONEpe:kaioT  afalTallHOHHBIE
BO3MOHOCTH oOpian 3va 4enoBeka [4, 5]
Tak kax peakunn TaURN  [pOABAAIOTCH
B IEPBYIO Q4epell Hi YPOBHE PEryNFTOPHBIX
CHCTEM: HEPBHOIL, OKPHHHOHA, AMMYHHOI,
CHCTEMBI HECTICLII! CKOW pe3sHCTEHTHOCTH,
Yepenines B.A. ¢ - CHUHTAT, 4TO aUTpo-
TOreHHEIe QaKTopLl LilOCAT CBOH LOMOIHH-
TENBHBIH BKNAA L Pa3ap3AKHTEABHYIO Harpys-

Ky H HEPeJKO NPHBOAAT K CPBIBY HOPMANbHBIX
AZANTAUHOHHBIX MpoLEccos [6].

B ¢BA3M ¢ BBEIICH3NOXEHHBIM LIENBIO HA-
CTOSILENO HCCIEHOBAHHA CTANO H3y4deHHe
BIHAHHA COCAHHCHHHA TAKCALIX MCTAJUIOB Ha
fIOKA3ATENIN KACTOYHOTO 3BEHA HMMYHHMTETA
ONBITHEIX ¥ KOHTPONLHEIX KPHIC.

MartepHaJ H MeTOAB! HeclieAoBaHHA

B 3KcOEpHMEHT BIATH GeTble GecHOpOAREe Kpht-
cel-caMusl Maccol Tema 1B0-220r1, comepxaBmimecs
B CYAHJNAPTHEIX YCIOBHAX BHBapui. IIpn nposemeHMH
IKCIEPUMEHTOB DYKGBOACTBOBAMHCE PEKOMEHAAMMAMH,
W3NOKEHUKMH B «EBponielickoll KOHBEILMH O 3alNTe
NO3BOHOMHBIX SKHBOUTHBEIX, HCTOAb3YEMBIX B 3KCTIEDH-
MEHTAIBHEIX H HaydHBIX Uensxy», CtpacGypr, 18 mapta
1986 1. Monyyero pemeHHe TOKANBHON STHYECKOH Xo-
muccud KasHMY num, CJI. Acdenjuaposa o mpore-
IEHUH JKCICPUMEHTANbHEIX pabot {mpoTowon Ne 2 ot
18.04.2013 ).

TiposeneHer 2 cepsn akCRepUMEnT2 (N0 26 KpBIC
B KKI0H cepun): 1 cepid — IQI0oBO3peNble KPLICH (KO-
TpPOAb); 2 CePHA — NONOBO3PENBE KPEICH + COCAHHEHHS
TKENBIX METAIUB.
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3aTpaBKy HMEOTII

H ﬁnxpomamm EanHa (bl
REASNE HI PAcHeTa No SRSTE

OpH MOMOLTH METANTIMe
CTOAHHEM JKHBOTHBIX T
CTOAHHK) KOKHBIX TIOKD
COXPAHCHHKY HHCTHHL
cTaTyca MPOBOAKIN ¢ I
HHIQ B KPOBH!

1} ofero konwyec
(1o oBUIENPHHATOTT bic

2} CITOHTAHWOIO 11
{TCCT BOCCTANOBICHILL 1]
TAHHOTD H I’IH}I)‘U,HPO BaLl

3y obmero konwue.
mymanwil (CD3+, CD4-
HOH MMMyHOoDMoOpect:
KOHBIOTHPOBAHHLIX M)
CALTAG Laboratories

OueHKa mepBoro vy kN

JWTICH B METHUHIICKUN
MaremaTiyccry
TATOB MPOBOTHIY G Mill
«STATISTICA-7». Ha
FPYENOBRIE NUKASATENN

g garont ammMouny  (BA)Y
TOBOAMIH B TCUCHIE ABYX
KT MUCCE) TeN# NEPOPATILHO
o 30HTa. KoHTpont 3a co-
J1MAM BH3YANMRHO (N0 C€O-
%, AKTHBHOUTH, Macce Tena,

TN}, OUEHKY HMMYHHOrQ
(L1 MCTOIHK [1O OTIpeAce-

CIIROUATOR, ACHKOQOPMYNLE
i
ipoeauroro HCT recra
FWHCTO TETPA3ONHA), CIIOH-
pavonarrosa [7];
nMOTIHTOB W MX CyO1mo-
+} peakuied NOBEpXHOCT-
¢ ¢ IOMOWEBIC HAabopa He-
[IBHBIX AUTHTER PHPMB]

11133 YHHOIC CTATyca NPoBo-
«mMyroanarHocTikan,
iy NONYYEHHBIX pE3ylb-
UHHCM TIAKCTA MPOTPaMM

0al JTANE  PACCYHTRIBAIIH
10 CTATHCTHRH — cped-

HIOK apHPMeTHYeCKYo Bemuuuiry (M) n omnbiy cpen-
uci {n1), a TAKKS NPOBOANIH BH3YANIHIALMHIO pacnpene-
JIEHAA 3HAYEHHH C NOMOINRI0 YACTOTHBIX THCTOTPAMM.
JInA BEIGOPA KPHTEPHA GLEHKH SHAYMMOCTH MApHEIX pas-
JIHUKE TPOBEPANH COOTBETCTBHE (GOPMBl pACTIPEAENERHT
HOPManLHOMY, Menoab3ys kputephii Wlanupo — Yuika.
YuTelBan, MTO 3THM YCINOBHIM YIOBNETBOPANA JIHILL
HaCTh SMIHPHIECKHX PacopeaeielHil NpHIRAROB, Npo-
BEPKY THOOTE3LI O PABEHCTBE MEHEPABHEIN CPEIHHX BO
BoEX ClyuadX TIpOBOAHIM ¢ NOMOMIBK) KpHTepHA Baun
Jep Bapacua ana Helapucusmblx nepeMeHHnx. Hynesywo
IHNOTC3Y OTBEpLany & cuyuae p < 0,05.

PE'.I}"JleaTbI HCCACTJOBAHHUA
H HX oﬁcy)lmelme

JByxHencnpHaA 3aTPaBka COCAHHCHHAMM
TSDKeNbIX METaUIOB IIPHBOMMNA K CTATHCTH-
YeCKH 3HAaYHMOMY CHIDKEHHID OOLIEro Ko-
auyecTsa NEHKOLMTOR B KPOBW Y ONBITHBIX
KpPLIC 10 CPAaBHEHHIO ¢ KoHTponeM Ha 40,2%
(p = 0,0007), uTo, TO-BUANMOMY, NPOHCXOAHU-
10 33 CYET CTATHCTHYECKH 3HAMHMOIO CHIKE-
N abCcomoTHONO ColepXaHud TNMQOLHUTOD
B 2,2 paza (p < 0,0001) (taba. 1).

Taonuna 1

Pacnpe,uenenue Cpeutinx 110Ka3aTesIeH KpPOBH ¥ KpPLIC, 3AaTPABJICHHBIX COCANHEHHAMH TAKENBIX
METAJIHOR, B CRABNCIIHH ¢ KOHTPOJIEM

HpumMeyannu: -
mEH; *** — mo Van der
K KOHTPOJI.

Koadduuenr nap
Jiel KpoBu OB BL
BETCTBEHHO IO Cp
CBHACTEALCTBOBAIIO
BOCTH HAWHBIX Ofihit

Peayneratel uec.
YeCKHX TI0KazaresieH
BO3AeHcTRa BA U |
Hecnenosanue dryni
LYUUPOBAHHOM (M}
Ka3aJlo, 4TO Nl -
AOBANQ CTATHCTHL
HX McTabonucc:
(p =0,0291).

BumecTe ¢ Tem
TOBBILIEHMA (paronisi
Tpodunoe He nocne;.

B OVH

oo Koutpons, {n = 26) Metannl, (n = 26) .
(10° r/m) '.lcﬂl:fs*’ M;g:‘s, KRB, % ** | Mean/s, % M;gg_{f’ KB, %| P

O6uux neifikonuTor - 9.7/0,3 12,6 — 5,8/0.6 18,1 0,0007
JuMmdoumTos 78,2/1,0 7,6/0,2 5,2 60,5/2,1 3,4/0.4 15,2 | <0,000t
TlanouroaiepHBIX 1,7/0,2 0,2 38,8 2.5/0.,5 0,1 19,2 0,1328
CerMEHTOAICPHBIX 16,8/0,9 1,6 23,2 30,8/2,2 1,8 t4.5 0,0001
J0IuHOhHITOD 0,9/0,2 0,1 76,8 1,8/0,4 01 11,4 0,0645
MoHouHTOB * 40,2 02 434 4,5/0,4 03 16,7 0.0006

M(CO) — cpeunee (CraHiapTHOE OTIIOHeHHe), ** — koaddiuHenT RapHa-
Jden Two-Sample Test yposeHb CTATUCTHULCKOH 3HAYMMOCTH 10 OTHOLIEHAIO

i 0GOMX LIOKazaTe-
13,6 v 192,3% coort-
O ¢ KOHTPOJIEM, YTO
[DoNeIIe M3MEHYK-
| KPLIC.

AUHS HMMYHOMOIH-
i, TIOJBEPTABIINXCA
DHBEOENbLI B Tadd. 2,
ueifrpod o B MB-
iom HCT-TecTe no-

1 BA u BK nocne-

HIMOE yBEIHYEHNE
sumHocTH Ha 9,1%

Svlueckd 3HAYHMOTO
il AKTHBRHOCTH Hel-

AHAIU3 COCTOSIEUS KJIETOYHOI'O 3BEHA UM-
MYHHUTETa TYTEM ONPEAC/ICHAA OOIEro ko-
nAgecTBa JUMGOUMTOR H HX cyOnomynsuui
(CD3+, CD4+, CD8+) nmokaszan, 4TQ B OAKIT-
HO CCPUH FKCTICPUMERTA UX YPOBEHRD OKa3an-
¢ CTAIMCTHYECKH 3HAYUMO HMKE KOHTPOJb-
Hbix 3HaueHuit (p < 0,0001) (Tabn. 3).

C ileNBbI0 BLIABICHAS CBI3N MEXAY H3-
YUACMBIMH  OOKA3ZATCIIAMM HMMYHHOTQ CTa-
Tyca KpEIC TpYHNH  «Xpom + BaHapui»
Obl1 NpOBEACH KOPPEAAUMOHHEIN aHaIM3.
Crpycrypa 3aBHCHMOCTH MOKasareneil HM-
MYHHOTO CTaTyca KpbIc, MOJBCPraBIIMXCA
soafedcipuo BA u BK, oTpaxalomias ckphi-
TYI0 CBA3B MEXKAY W3YYacMBIMH TIEPEMEHHBI-
MW, TIPEACTABICHA B KOPPERINHOHHON Mart-
puue (tabn. 4).

EHTAJIBHBIE NCCIIEAOBAHNKA
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Tabanua 2
Pacmpeencnine cpeaHux MOKazaTeIcH CIORTaHIoH H MHAYMPOBAHHON aKTHBHOCTH
neitpodu 10z & HCT-recTe y KpBIC, 3aTPaBNeHHBIX COSAHHEHUAMH TAKENBIX METAIIIOB,
B CPABHEHHUH ¢ KOHTPOJICM

) Kouyrpons, n =26 Shapiro- Xpom + Baraayif, # = 206 Shapiro-| | yuxs
R - 5% L | KB** | Wilk *** M (CO) | 95% a1 | KB | Wilk [P
HCT cnonr., % ! CO-17,7 16,1 | 0,0485 [18,0(3,3)] 16,7-19,3 [ 18,1] 0,2084 | 0,1695
HCT unpgyn., % 1,3-38,2 134 | 00035 139.6(6,0)]37,142,0 [ 152 §,5197 [ 0,0291
@I cuomr, % 14.2-16,4( 18,0 { 0,4528 |17,0(3,3)| 15,7-18,3 [ 19,2 | 0,0138 [0,0660
O uupyn., % iS4y 33,1-375] 15,4 | 04287 [38,3(5,0)] 36,1406 | 14,5 | 0,9852 [0,0620
Mpusmevwan i *—M(CO)— cpegHee (CTAHIAPTHOS OTKNOHERHe), ** — ko3pPHUUMEHT BApHA-
unm FFRF - pap 4 pavnpefeneHas; ¥ — no Van der Waerden Two-Sample Test ypopens crarn-
CTHUECKOH 3HAW THOUCHNIO K KOETPOUID.
Tatnnoa 3
Pucmpe «1x mokaszareaend CD3+, CD4+, CD8+ muM$OUunTOB ¥ KpEIC,
3aTp LHHEHHAMH TAAENBIX METANIOB, B CPABHEHHH C KOHTPOJIEM
irpon, 7 =20 | Xpom + Banapuii, m = 26 e
INokasatents = \%h?f 1:2,, Sh\;[?]lll;o p *¥F¥*
SO0 T | KB** | WL M (COy | 95% JTH | KB L
CD3+, abe. | o601 13,9 0,0536 [ 19(0E)] 14-24 [40,6] 0,0225 | <0,0001
CD3+, % 75,00 3,5 | 0,8038 [55,2(2,3)]53,7-56,6( 4,2 | 09885 | <0,0001
CDd+, abe. 2.8 119,51 00138 | 05(0,2y | 0,407 [41,8] 0,0654 | <0,0001
CD4+, % 46,5 9.2 0,0048 [28,1(2,0)[26,5-29,6| 9,2 | 0,3232 | <0,0001
CD8&+, abe, 18 15,9 0,2608 | 0,502y | 0,406 |42,0( 0,2531 | <0,000]
CD8+,% 31,2 9.8 | 01831 [26,6(4,00(24,2-29,1 [ 15,2 0,0044 | 0,0347
CD4+/CDS+ | Fa-1,6 | 18,6 | 0,0223 | 1,0(03) | 0,8-1,2 {193] 0,0033 | <0,0001
MMpume: [ (CO) — cpeanee {cTanpapruoe oTknoHenMe);, ** — koafrpurvent napua-
LHH; **% — noj peaeleH; ***¥* — 1o Van der Waerden Two-Sample Test yposeus ctaru-
CTHYICCKOM 2H1 JLICHHIO K KOHTPONI.

Tadnuua 4
Koppen O1TIa TTokazareneld HMMYHITOTO CTaryca KPBIC, MOABEPTdBITHXCA
LUl ACHCTRHIC COeIMHERUH TAXKCALIX METAII0B

Tepen 0Jl JI [ICTe | HCTu | @lc | @Tu 1CD3+| CD4+ | CD8+
OfLmx Jiciis 1.0
JhumdounTor Bl* 1,0
HCT cnour. | 06 0,10 1.0
i 554) 1 (0,331) :
HCT unnyn 1064 | 0,06 2
0.554) | (0,582) | BB | 1.0
®F criosit. (¢ 1002 [ 003 .
_ 184y | (0,785 | 85 [ 0701 | 10
@I winyo. | 0,02 0.02 - .
: 23y | (0.818) 0,79* | 0.80% | 0.84* 1,0
CD3+, abe. L 0,037 | 0,03 | 0,03 { 0,03
3% 0847 10755y | 0,802) | (0.82) [ 0,29 1Y
CD4+, ac. L. . | 0,033 | 002 |-0,06 |0,0004 |
_ w2t OB | eyl 0,875)| 0,644) | G998y | %07 | 10
CD8+, afic. 0,54 - [ 003 [ oot [ -0,02 | 0,007 . A
w0536y O | (0.812)| 0,094 | (0,896) | (0/954)| 9237 | 9867 | 1O
Mpwwe S oI e RTE KEPPETAIHHE sHaUKMBT MpH [ < 0,0001, B ckoBrax puBene-
HBL MOCTHTI LY | AOCTH.

OAMENTAL RESEARCH Ne 10,2014 W
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GCHL  KOPPCIALMH
ATPONbHOH Ipyiie
ipuzuakaMu «HCT
AHIYLUHUPOBAHHBLHY,
M + Banaguiiy sra

.~ 0,001).

LORUTENLIAS  KOPPens-

y yhkepudeiineMm alco-
SumdounTos M 00-
ToR (0,90197,
UTPURE», TaK IKC,
/lbHaH KOPpEeARLIHA
~ONIOTHOIG Colep-
MLIETO  KOJNMYECTEA
20,0001y B rpynne

“PHO-CYIpeccopHoit
38 + cyGnonymsuui
JABHO  KOPPEnUpo-
‘D3 + numgponnTor

(r=0,97; r=0,93; p < 0,0001). Tuxxke ymMeHb-
wenue abCONIOTHOTO COAEPNKAHN AUMBOLH-
TOB MPHROAWIC K YMCIILIIICHHK)Y BCEX H3Yy4a-
eMpIX cyOnonymanui smamdountos (r= 0,84
r=0,81; 7= 0,72; p < 0,0001).

OnanceIBagMas KOPPCAALMOHHAA MATPYIA
HCITONL3YETCA B KAMECTBE WCXOAHONW HHOpP-
MRUAH AT OTPENENeHUs THABHBIX (akTopos
(Tabn. 5). OcHoBno# 3apaych JaxkropHo-ana-
JHTHYECKOTO TIO/IX0/1a, KPOME CikaTHa HHop-
MALHH, ABNACTCA 41]“31’[01'[01"1’1'-1601(3}1 CMbICTIO=
Ba¥ HETCPIPETALWA JAHHLIX, 3HAYHTEILHO
Herye MHTEPNPETHPOBATE NOMYYEHHEBIE (dak-
TOPLI, UCOONL30BAB JUTA TIONYYEHUA [IPOCTO
CTPYKTYPB MPOUCHYPY BPAlEHUS (aKTOPOB.
B Hamux HcenefoBaHuAKX WCNONLIYeTCH «Ba-
PUMAKC» BPAINCHUC., YKA3aHHBIA aHaNUTHYC-
CKIM METOJL IPUBOANT K eile GoMblieMy yse-
JTHICHAK GOnBWUX M YMEHBIICHMIO MalbIX
HAIPy30K DaKTOPOB.

Tagnuua 5

b MOKA3ATENER HMMYIIIOTO CTaTyca KPbIC, MOABCPLABLINXCA
iicrenro BA u BK (MaTprna GavtopHeix narpy3ok
TOCTIE IPOLCGAYPbL BPALLEHHS «BaPHMAKC)

Harpysku aas daxropor
®raxrop 1 (F ) Dairop 2 (F,)
0,894250 —0,028274
0,913055 -0,002645
0,857319 -0,016029
N | 0,863014 0,002517
0,007111 0,136281
0011983 0,941991
—-0,011311 -0,945703

1ONMHUB! BUAHO, 410
sHRKA UMeror GoMb-
AKH XapaKTCPHIYIOT
UWTAPHYH  AKTHB-
WHeM  CTIOHTAHHAA
ICTh  HeHTpodHnios
CHMOM KOMIOOHSHTS
0,894 umeeT cUAb-
0 C THEYIHPOBAH-
das  (parouHTapHas
CPCAHION NPAMYIO
sBAHHOW  (+0,863).

UIM LUPH3HAKH, Xa-

AOKA3ATCIN  KPOBH,
aHue M OLIITOR
pouos. MarpH-
ATOB TIOKa3ania, 4To
CErMEeHTON/ICPHRIX
DABACHHREIX COGMAN-
J10B, HMEET OTpH-
HYK: 3aBHCAMOCTH

{BeKTOpHAA Harpyzka —(,940) oT NpoLcHTHETO
couepxauma smmdountos {0,942), Us npea-
cTaBieHHplX B Tatu. | pe3yneratoR HCCREIO-
BaHKMA OeputhepHYecKoill KpPOBH BHANO, 4TO
OTHOCHTENIBHOC U aDCOMTHOE CcoAepKaHue
TuM(ponnuTOB Y KpEIC, 3aTpasleHAnX BA 1 BK,
10 CPABHEHHI} ¢ KOHTPOAEM CHUKAIOCH Ha
22,6 u 55,3% COOTBETCTBEHHO, TOTAA KAK OT-
HOCHTEJILHOE 1 ADCONOTHOE COASKAHUE CEer-
MEHTOANEPLULIX HEATPOPHNOB TOBLILIATOCE HA
83,3 u 12,5% cOOTBETCTBEHHO.

Jaknwirenne

Ha ocHOBaHWM NPHBCACHHLIX SKCTICPH-
MEHTANLHBIX JANHLIX MOKHO 3aKIIIOMUTh, UTO
0o BIMSHHEM COESJHHEHUA BaHARMA W Xpo-
Md CHHAQIOTC MCTabONIMUYCCKUC H (haroun-
rapiole  QyHKUMH  HeHTpoduiIOB, Xeanep-
HO-CYTIpeccopHad aKTHBHOCTh JTHMGOUHTOB,
a TaKke o0llUee COoAepKAHHE JNEHKOUMTOB mHe-
pupepHyeckol KPOBH.

CHTAJIbHBIE UCCIIEAOBAHUA  Ne 10,2014 W
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