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The aim of the study was to compare and evaluate the effect
of GM-shadow on key indicators of the immune system of
laboratory animals on the basis of experimental studies. It was
found that laboratory animals that consumed and did not
consume GM-soy had significant changes in 77.8% of their
immune system parameters, which were in different directions
and determined the degree of impact on the immune system. The
obtained data showed that there was a strain in the immune
system. No significant changes in the immune system of white
non-GM rats who consumed and did not consume soy without
GM were observed. In the experiment, immunocompetent cells
with clearly observed GM-shadow effect using the method of
assessing the level of immunodeficiency depth were found to be:
SD3 + -cells (1.0: 0.96: 0.88); SD8 + -cells (1.0: 1.12: 1.69);
SD16 + -cells (1.0: 0.91: 0.68); SD95 + -cells (1.0: 0.95: 0.58);
NFF (1.0: 0.91: 0.70). Changes in these parameters have been
shown to allow the identification and assessment of the degree
of immunological imbalance and immunodeficiency depth,
indicating a deficiency in the immune system.
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['eH-MogupUKALMATAHTAH COSHHUHI JIaOOpaTOpUSl XAWBOHJIApU
MMMYH TU3UMH KypCaTKU4Iapura TabCUPUHU KHECUN H6axosialil

AHHOTALMA
Karnr cysiaap: TagKMKOT MaKcafiu TaXpUOaBUH TaJKUKOT/IAp acocuja
reH-MoAMUKALMAIaHT aH JlabopaTopus XaHBOHJ/IapH UMMYH THU3UM acocuu

cos,
MMMYH TH3HUMH,
JlabopaTopus XalhBOHJIApH,
HMMYHOAEDUIUT
YYKYPJIUIHUK AapaKkacH.

KypcaTkuwiapura ['M-cos TabCUpUHM KUECUM VpraHuil Ba
6axosiall Oyiad. AHUKJIaHUIIMYA, ['M-cosl UCTEBMOJI KWIraH Ba
VCTebMOJI KWJIMaraH JabopaTopusi XalBOHJIApH MMMYH THU3UM
KypcaTKUWwiapuHUHr  77,8% wWJa MIIOHAp/JM y3rapuluiap
aHUKJIaH[Y, yJap TypJu WyHaJuluiapga 0yJn6, MMMYH TH3UMIa
TabCUP JAapKacHHU 6esruiab 6epau. OJIMHTaH KypcaTKU4JIap
MMMYH THU3WMHJA 3YPUKUII GOPJUTrMHU KypcaTtad. 'M-cu3 cos
MCTEBbMOJI KWITaH Ba KWIMaraH OK, 30TCHU3 KaJlaMyLlJlap MMMYH
TU3UMH  KypcaTKUwiapuga ¢apK KWIyBYM  y3rapulLiap
Ky3aTuiMagu. Taxpubaga UMMyHOAEQULUT  YYKYPJIUJIUK
JlapaXacuHU baxosauml ycyau épgamuzaa 'M-cosi Tabcupu SIKKOJ
Ky3aTWJITaH HMMYHOKOMIIETEHT XyxKaupasjap KyuuJaruaap
KaHaurM  a”HugiaaHgu:  C/J3+-xyxkadpasap  (1,0:0,96:0,88);
C/A18+-xyaiipanap (1,0:1,12:1,69); CA16+-xy>xaiipanap
(1,0:0,91:0,68); CA95+-xyxaipanap (1,0:0,95:0,58); HDO
(1,0:0,91:0,70). Ywby mnapameTpJsiapfard y3rapuuuiap HMMYH
TU3UMHUJAArd JePUIUTHU KypcaTUO6 OepyBYM HMMYHOJIOTHUK
AUcbasaHC Ba UMMYHOAePUUUT UYKYpJWIMK JapakKacHHU
aHMK/Ialll Ba 6axoJ1all MMKOHHUHU OEpUIIUN HCOOTIaH/H.

CpaBHHTeJIbHaH OIl€HKa BJIMAAHHA PeHHO-MO,Z[H(l)HHHpOBaHHOﬁ
COH Ha HMMMYHHYIO CUCTEMY naﬁopaToprlx XHBOTHBIX

AHHOTAIIMA

KrroueBsre ciioBa:
FeHHO-MO,E[I/I(I)I/IL[I/IpOBaHHaH
cos,

MMMYHHasi CUCTEMa,
JIabopaTOpHBIE XKUBOTHBIE,
YPOBEHD I'TyOUHBI
MMMYyHOZebUIUTA.

Llesb uccieoBaHusA - CPAaBHUTD U OLIEHUTD BiausiHUue ['M-cou Ha
KJIIOYeBble IOKa3aTeJd MMMYHHOM CUCTEMBbI JIabopaTOPHbBIX
»KUBOTHBIX Ha OCHOBE 3KCIIEPUMEHTA/IbHBIX UCCIe[0BaHUM. bblio
OOHapy»eHO, 4YTO Y JIabOpaTOpPHBIX >KMBOTHBIX, KOTOpbIE
noTpeo6ssiaiv U He ynotpebssiau 'M-corwo, 77,8% mnapameTpoB uX
VMMYHHOM CHUCTeMbl UMeJIH CylLl|eCTBEHHbIEe U3MEHEHMUS], KOTOPbIE
ObL/IM Pa3HOHAIPABJIEHHBIMU U ONIPEJIeJIS/IU CTeNeHb BO3/1eMCTBUSA
Ha UMMYHHyI0 cucteMy. [losiydeHHble JaHHbIE MOKa3ay, YTO B
MMMYHHOM CCTeMe UMeeTCsl HanpsDKeHUe, 3HAaYUMbIX U3MEHEeHU N
B UMMYHHOU cucTeMe 6esibIXx Kpbic 6e3 ['M, moTpe6/IsBIINX U He
ynoTpebssaBiIuxX coro 6e3 I'M, He Hab/t0/an0Cck. B skcneprMeHTe
VMMYHOKOMIIETEHTHBIMU KJIETKAMU C YEeTKO HabJIl0/laeMbIM
sppexkToM GM-shadow c ucnosib30BaHMEM METO/1a OLIEHKH YPOBHS
rJ1y6uHbl UMMyHOJledUIIMTa OblIM 0OHapyKeHbl: SD3 + -K/1eTKU
(1,0: 0,96: 0,88); SD8 + -knetku (1.0: 1.12: 1.69); SD16 + -kieTKH
(1,0: 0,91: 0,68); SD95 + -knetkwm (1,0: 0,95: 0,58); NFF (1,0: 0,91:
0,70). bbuio mnOKa3aHO, 4YTO H3MEHEHHWs ITHX IapaMeTPOB
NO3BOJISIIOT ~ WJIEHTUPUIMPOBAaTb W  OLEHUBATb  CTeNeHb
MMMYHOJIOTUYECKOr0 AucbasaHca U IJIyOUHY UMMYHOZedHULIMTA,
YTO YKa3bIBaeT Ha HeJOCTATOYHOCTb UMMYHHOU CUCTEMBI.
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Mabaymky, MO TabuaT/a MaBxy/, 6yiMarad reH MHXXeHEePHUACH yCyJId épAaMu/ia
OJIMHTAH SIHTM TapKUOJIU FeHOTUIIMK MaxCyJ0TaAapAup. ['eHeTHK y3rapuiiap UJIMHUMN Ba
Xy>KaJUK MakcaZjapu/ia aMajra OLIMpWJaZyd Ba MakKCaJJJyd paBULIJAa OpPraHU3M
TeHOTUIIMHU y3rapTUpaJy, TabWMW MyTallMOH >KapaéHJa 3ca Oy TacofgudaH ByKyAra
kesagu [9, 10, 11, 13].

X03Upru BaKTJa arpoOMOTEXHOJIOTUSJIADHU KyJuUlalll YCTUJAH MOHUTOPHUHT
6yitnya AMepuka xajkapo xu3MmaTu (International Service for the Acquisition of Agri-
biotech Applications - ISAAA) mabayMoTyapura Kypa, 2015 i HOA6p oMM XoJ1aTUTra
Kypa, 6apya 'M-maxcysotsapHudr 40,3% u AKlllga »xoisnamraH. YiaapAaH KeWuH
Bpasunus (23,3%) Ba AprentuHa (13,4%) typaau. XunaucroH Ba Kanagazga 6,5% myHra
yXwmau XyAyAJap arajuiairad. Kenunru ypunnappaa Xurou Ba [laparsai 2,1% kypcaTkud
6uJad Typaju [12].

ByryHru KyHza cos, naxTa, MaKKaXKyXopH, panc 6MOTEeXHOJIOTUK IKUHJIAp acoCUU
rj106a UCTUKOOJIHU TabMUHIaMOKJa. KelinHru ypuHiaapga o6yFaou, wosy, 6esa, namnas,
KOBOK, KapTOLLIKa, IOMUJO0P, KaH/| JlaBJary, KyaynHa typagu. ISAAA MmabaymoTiapura
Kypa, 2014 vunga ayHéna skuaagurad 11 MmuiH. rektap MauaoHHUHT 82% wuga 'M-cos
3KWJITaH, NaXTaHUHT 68% U, MakKaXyXxOpuHUHT 30% u, pancHUHr 25% u I'M 6ysaran
[9, 12, 14].

Maganuit cosa (Glycine Mach) Ilapkuii Ocuépan, mwuMoani XUTOUJAH KeIub
YUKKAH Kyl WWJIUK ycuMaukoyan6, lllapkuih Ocué xankJjapu y4yH O3HUK-OBKAT
OKCUJIJIADUHUHT MaH6au 6y/u6 KearaH. Kypyk cos ypyfaapu yprtada 40% npoTeuH Ba
20% érHu 3 uuura osaau [3, 4, 7].

X03upru KyHja AyHEJa UHCOH XaBGCU3NUTU Ba ['M-sKMHJIApHUHT TapKaJULIX
aTpod MYXUTHUHT NeCTULIMAJAp OWUJIaH TYNPOKKA OPTUKYA MIJIOB OGepulll, aHbaHAaBUU
KUIIJIOK, XVKaJUTHUJIaH YUKUAO KeTUll OujaH OOFJUK HKTUCOAWN Ba WXTHUMOUMN
oKHbOaTJiap 6UJIaH 6Upra MUJJIMH UKTUCOAUETHUHT UYHAITUPHUITAHIUTH OUJIAH OOFJIHK,
OyJiIraH aHUK WJIMHUH JlaJujIap MaBXyJ 3MacJUru 6uaaH 60F/aIUK A0/13ap6 MyaMMoJiap
MaBXyJ. Yuoy WaMuil TaakukoTJap ['MO xaBU HHCOHJAp Ba aTPOPMYyXUT Y4YyH
Kynaiu6 6opaétraHura uuiopa Kuamokxza.llly HyKTau HasapfaH, ywby HyHaauugaru
SIHTY TaAKUKOTJIAapHU YTKA3UII J10/13ap0JIMTY Ba 3apypaTUHU UYKOTMaraH.

Ymby TaAKUMKOT MaKCaAu TaXpUOaBUM TaJKUKOTJAp acocuja JabopaTopus
XaMBOHJIADKU MMMYH THU3UM aCOCUM KypcaTKkuujapura ['M-cos TabCUpUHHU KHECUU
ypranuii Ba 6axoJial 6yJiu.

MaTtepuan Ba ycy/nap. fAHru TexHoJsorusJap €pgamuga  oauMHraH I'M
MaxCyJIOTUHUHI OpraHu3Mra TabCUPUHU YPTraHULI y4yH JiabopaTopus XalBOHJapu/a
(oK 30TCU3Ka/laMyllJIap) TAXKUPUOABUM TaAKUKOTJIAp YyTKa3uAAU. YIIOY MaKcazJjiap y4yH
6u3 YeT 3J1/]a STUIITUPUITraH cost yHuAaH (M-maxcysoTt) ponaniaH UK.

Bosira eTraH ok 30TCHU3 KajJlaMyULJIapHUHT OFUpaWru 150-180 rpaMMHU TallKuJI
aTau, ynap Hucour Hamauk (50-60%), xapopat (19-220C) Ba EépyfJMK peXUMHUA
(12 coaT KOpPOHFYJIMK Ba EPYFJMK pPEXXMMUJA) CTAaHJAPT BUBApUM IAPOUTH/IA MJIACTUK
Kadacsaapa (xap 64p KaTak/Ja 5 TaJlaH) caKJaHIu.

Hasopat rypyxu xahiBoHsiapu (n=30) cTaHAapT yMyMHUHA BUBapui paljMoHU Ba
WYUMJIMK CcyBH - ab libitum (sioTuHYa “§3 xoxuiura kypa”)6uaaH 60KUIIH, TAaKKOCIAII
rypyxu xaiBonJsiapura (n=30) 'M 6ysMaraH cosd yHU O3yKa KyIIMM4YacHd palMOHTra
KYIUJAAU, acoCUH TypyX XaWBoHJsapu (n=30) 'M-cos o03ykKa KyuiMM4yach palMOHTra
KYILIUJIU.
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JlabopaTopuss XaWBOHJAPUHU MapBapvIl KWIWII, CakJall, O3WKJAaHTUPHUIL
H.A. HypanueB Ba xammyasn. [2016] TaBcusiiapu acocuja amajra OIIMUPUIAH [5].
TagkuKoT [JgaBoMuJAa JabopaTopus XalBOHJApW OwlaH wuOLIAL A XaBPCHU3IUK
Kou/JaJlapuBa JabopaTopys XaWBOHJApW OWIaH MILIAIIHUHI 3TUK TaMOWWJLJIapura
KaTbUil pUOsi KUJIHUH/U [6]. XalBOHJIAPHUHT JJOUMUK Ba3H OPTHUIIU YJIAPHUHT HOpMaJ
xoJaTu xucobsaHau. llly myHocabaT 6usiaH, 6M3 JUHAMHMKaZa TaXKpubasiap Y4yH
TaHJIaHTaH OWPWHYM aBJIOJ, XAaWBOHJIAPUHUHI ypTaya Ba3HUHU OEpUIIHM Makcajra
MyBodUK, Aeb xucobaaguk [1, 2].

JlabopaTopuss XaWBOHJApU MMMYH THU3UMMH KypCaTKU4JIApUAAH JIeHKOLUT.Iap
MYTJIOK MUKJAOPH, JUMPouuTaap ymymund mukgopy, CA3+-, CA4+-, CA8+-, CA20+-,
CA16+-, CA95+- xyxalpasapMyTJIOK Ba HUCOUU MUKJOpJApU, UMMYHOPETYJSATOP
ungexkc (UPH, CA4+/ClA8+), Heutpoduanap ¢aronurap ¢aosnuru (HOD) Hucouu
MUKJOPU aHUKJIaHAU Ba 6axonangu. CA3+-, CA4+-, CA8+-, CA20+-, CA16+4+-, C195+-
Xy’KalpaJapuMMYHOQDIIOOpECLEHIIMSl TeCTUAAa aHUKJaHAU. ByHUHr ydyH OysiaraH
xyxapasap ¢uroopecueHTMUKpockonja (06bekTuB Xx90) HMMEpPCHOH €F OCTHUAA
TeKWupuagd. KysaTumr KOpOHFM XOHaZa o0Jd6 OGOpuIaHM, aHTUreH-MychOaT
XyXKapasapHu aHukgaw 200 Ta AMMPOUUTIAp CaHA/NTaHJAa JIIOMUHECHeHIUs 6yJraH
XyKalpajiapZaH MaHGuUW  Ha3opaT mOpenapatja Ky3aTWIraH JIOMUHECLEHT
XyKalpajapHU alMpuil Uyau OUIaH aHUKJaHAU.XyA4d IIyHAAW Tap3Aa TahépJiaHraH
npenaparJiap XxaM cajbui Ha3opaT cupaTuja uuatuagd. Manpui Hasopat cudaTua
MOHOKJIOHAJI aHTUTeJ10J1ap YpHUTra XeHKC 3pUTMACHU UIIJI0B OepUJIJH.

JleikonidT/Iap MYTJIOK MUKJOPH, JUMPOUUTIAP MYTJIOK Ba HUCOUKW MUKJAODH,
aH'’baHaBUHU ycyJuiapga oau6 6opunau. HO® yjrapHUHT MUKPOOPTaHU3MJIAPHU HOTHULI
XyCycUsiTUra Kapab aHuKJaHAu. byHu anugnaw yyyH 0,05 mMa KoHra my MuKopza
Staphylococcus aureus HVHT KU3JUPUII Hyad OWIAH YAJUPUIATaH OUP KYHJHUK
KyJIbTypacu CYHJITUPUJIMACU KylWuaau. Apanamma tepmocratga (372C) 30 munyTaa
KOJIAMPUJIJY, L1y AAaBp MobGallHU/a apaaliTUPUING TYpPUJIAHM, KEMUH CypTMa TalépJiab
MMUKPOCKON OCTHJA Kypuaau. ParonydTaoBYd HeUTpodua aed, 6Up Ba YHAAH OPTHK
MUKPOOPraHU3MJIAPHU I0TTaH HeUTpoduIap XUCObBJIaHIU.

TafKMKOT MaTepua//lapvuHU CTaTUCTUK KalTa ulLIall yprada apupmetuk (M),
ypTada apudMeTHK XxaToHU (m) Xxucobsiaul 6MIaH BapualMoOH CTaTUCTUKA yCyJId OUJIaH
amMaJ/ira OomMpuIau. Xucob-kuTobsap “Pentium 4” mpoueccopsapy acocuja nepcoHas
KOMIbIOTEpJa THUOOMNW TaJKUKOTJAp VY4YyH JacTypudl TabMUHOT TYIJIaMUJaH
doigananras xoJi/1a aMmasra OlUPHUIJH.

TagKMKOT HaTWXajlapd Ba MyXOKaMacH. TaXpubaBUM TaJAKUKOTJapra >Kajb
KWJIMHTaH JJabopaTopus XallBOHJIApU yuTa Irypyxra 6y iuHau: 1-rypyx - yMyMuil BUBapui
palnMoHua 6yraH oK 30TcU3 Kajamyliap (Ha3opatT rypyxu, n=30); 2-Typyx, — yYMyMHUH
BUBapui pallMoHua O6yJraH, oBKkatura 'M-cu3 cost KylIW/IraH oK 30TCU3 KaJlaMylljiap
(Takkocsaaul rypyxu, n=30); 3-rypyx, - YMyMU¥ BUBapUW panMoHu/ia OYJraH, OBKaTUra
['M-cos KymuJraH oK 30Tcu3 Kajamyuuiap (acocui rypyx, n=30).

OJIMHraH HaTWXaJlapHA KUECUW TaxJIMJ KWIWII KyJad OYJWIIM Y4yH aBBaJio
['M-maxcysi0T 6uiaH G0KW/IMaraH, MHTAaKT OK 30TCHU3 KajaMmyuuiap (Ha3opaT T'ypyxu)
MMMYH TU3UMHU aCOCUM HMMYHOKOMIIETEHT Xy»Kalpajlapyu MUKJAOPUN KYpcaTKW4YJIapura
TabpUud OGepUIIHU JIO3UM TonAUK (1-KkazBal).
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1-xaaBan

HasopaT rypyxugaru (MHTaKT) OK 30TCH3 KaJlaMylllJlap KUMMYH TH3UMHU aCOCUM
mapaMeTpJiapy KypcaTKu4iaapy, n=30

. OJIMHTraH HaTWXKauap
KypcaTtkuuiap
% za | 1 Mxa KoHzA

Jletikonutaap, 109/n 6620452
Jlumbouutaap 55,6+0,9 3681+60
CA3+- xy>alipaiap 46,8+0,7 1723126
CA4+- xyxamipasap 45,240,8 1663129
C/18+- xy>xalipasap 5,240,3 191+11
WPU (CA4+/CA8+), bupsuk 8,710,2 8,710,2
CA204- xy»kadipajsap 15,840,8 582429
CA16+- xyalipaaap 13,6+1,0 501+37
CA95+- xy»apaaap 25,2+1,1 928440
HOD, % 51,4+1,7

Taxxpubanapra a6 KAJIMHIaH UHTAKT OK 30TCU3 KaJlaMyllJlap UMMYH TU3UMHU
XyKalpaJlapyuHUHT HUCOUM Ba MYTJIOK MHUKJOPJApPUHMU YpraHull IYHU KypCcaTAUKH,
6apya KypcaTKU4Jiap COFJIOM oOJaMJjap KypcaTKU4Japura SKdAH Oyand. Yoy
napaMeTpJlapHU MebEp KypcaTKhuwiapu cudaTujia Kadbys Kuiaudiml Ba [M-maxcysnoT
UCTebMOJI KWIraH JabopaTopus XalBOHJIAPU MabJyMOTJIapu OWJIAH COJIUIITUPUO,
TaxXJIMJ KWW XamJa ['M-MaxcyJIOTHUHI Taxpuba XalBOHJIapM HWMMYH TH3UMMUra
TabCUPUHHU KMECUM YpraHUll 6yirya XyJiocajap KUJIUII UMKOHHUHU 6epajiu.

TagKUKOTHUHT KEMUHIU 60CKUYMJA HAa30paT Typyxy JabopaTopus XalBOHJApH
MMMYH TU3UMU KypcaTKudjapu Ba 'M-cosd ucTebMOJ KWJIraH TaXpuba XalBOHJApHU
napameTpJiapy COMUIITUPUILU. [M-cost uctebMos1 Kurad (acocuil rypyx,) Ba UCTEbMOJI
KWJMaraH (HasopaT rypyxu) jJabopaTopys XaWBOHJAapyu UMMYH TU3UM NapaMeTpJapu
MUKJOPUM KYpCaTKUYJIAPMHUA KUECUW YPraHUII LIYHU KYpCAaTAWMKH, ypraHuiarad 9 rta
napameTpHuHr 7 Tacuzga (77,8%) uuioHapsu y3rapuuuiap aHUKJAaHAW, yJaap TypJiu
HyHanuuuiapga 6yau6, UMMYH TU3UMra TabCUp JAapKacUHU Genrusabd 6epau. AcocaH
T-numdouuTiap TU3UMHAA HIIOHAPJM V3rapuuuiap Ky3aTuaub, B-iumdonutaap
MUKJAOPUN KYpcaTKUWIapUAa y3rapuuiap Ky3aTuamaau. Tabuuit kuanepap (CA16+-
XyKalipajap), Xyalpasap anomnTosra TaWEpPJUrd  MapKEpJApUHU  TYTYBYHU
auMmoonutaap (CA95+- xyxkakipasap) MUKJOPUJAPUHUHT XaM HUILIOHAPJIY MacaUTaHUHU
KypcaTAaud. By oJsiMHraH kypcaTkuujapra Kapab UMKKWJIaM4d UMMyHOAeQUIUAT
PUBOXJIAHTAHJIUTU TYFpUCHJA QUKD IOpUTHUO OysMaca XaM, UMMYH TU3UMU/Ia 3YPUKHULL
60pJIUTH IKKOJI KYPUHUO TYpUOIU.

Yprauuarad acocuit Ba Ha3opat rypyxJapH TaxpHb6a XailBOHJIapy UMMYH TH3UMU
HUCOWM KYpcaTKW4YJIapu TaxJjWJ KWIMHraHJa MYTJOK COHJIap V3rapuuuiapura
yXImauiiK HaMo€H 6yaau. Pakamuiap Vy3rapuiliapy TeHJEHLMsICM Ba TypyxJjap
opacugaru TadpoByTAap MUKJOPUHN y3rapulliap napameTrpJapura Mmoc 6yaad. OJMHraH
HaTWXajlap WYHU KypcaTAUKH (2-xaiBas).

®ukpuMM3ya, JabopaTopusi XahBOHJIApHU/Aa BU3yaJ Xe4 KaH/lal MaToJIOTUK X0J1aT
OeJsirijapy¥ HaMOEH 6yJsiMaraH 6yJsica XaM, UMMyH TH3WMUJAryd y3Wra xocC y3rapuiijiap
NaToJIOTUSI OJIAW XOJIaTM BYXKyJAra KeJFaHMHU KypcaTMokzaa. T-numdonuTaap
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TU3UMUJATH OyHJAM y3rapuuuiapHu Taxpubaga ['M-MaxCyJIOTHUHT OpraHu3Mra
TUOOUM-OUOJIOTUK XaBPU TaAbCUPUHH 6ax0J1all y4yH 6aX0J10BYU Me30H cudaTHa TaBCUS
strunaau.llly ypunga HO® pgaru y3rapuuuiapHu XaM KeJTHPUO YTMOKYUMU3. Acocuit
rypyxJa yumoy KypcaTKMYHUHT 1,42 MapTara HUIOHApJW KaMaWTaHWHU Ky3aTAUK
(P<0,05).

2-XkagBaJi

I'M-cos ucrebMoJ KUaraH (acocuii rypyx) Ba HCTebMOJI KUIMaraH (Ha3opar rypyxu) oK
30TCH3 KaJIJaMyIlLJIap KMMYH TH3UM NapaMeTPJIapUHUHT COJTMIITHPMA HUCOUI

KypcaTKU4JIapH
KypcaTkuunap Hasopar rypyxu, % | Acocuii rypyx, %

Jlumpouutaap 55,6+0,9 51,2+1,1* |
C/13+- xy»xalpanap 46,840,7 41,1+1,0% 1
CJ4+- xyxalipanap 45,240,8 40,44+1,1*]
C/18+- xy»xaiipasnap 5,240,3 8,840,7* 1

WUPH, (C4+/CA8+), bupauk | 8,740,2 4,6+0,1*1

CA20+- xy>kalipaiap 15,84+0,8 17,1+1,3 &
CJ16+- xy»alipaiap 13,6+1,0 9,2+1,4*]

CJ95+- xy>xadpasap 25,2+1,1 14,5+1,3*%
HOO 51,4+1,7 36,2+1,9* 1

JdciaTMa: * - HaszopaT Ba acOCUM TYpyX, KypcaTKW4YJIapu OpacHAard WIIOHapJuv
dapk; T, |, — y3rapuniap WyHaIUIIapH; <> — UIIOHAPJIU papK HVK.

Mynpait Kuau6, 'M-cost ucte’bMoJ1 KUJraH (acocui rypyx) Ba KCTebMOJI KUJIMaraH
(HazopaT Trypyxy) OK 30TCHM3 KaJjJaMylulap HWMMYH TH3UM [apaMeTpJIapUHUHT
COJIMLITUPMA TaXJIWJIU IYHU KYPCAaTAUKH, UMMYHOKOMIIETEHT XyKalpaJsap QyHKLMOHAI
XO0JJATUHU 0OaxoJialll HWMKOHWHM ©OepajJiuraH HMUCOMHW KypcaTKWH4YJap Yy3rapuul
TEH/JEHLUsACU 1y XyXXalpaJlapHUHT MUKJOPUUM KypcaTKU4Japd Yy3rapulljapyd OuJaH
amMasJMi kuxatfgaH oup xua oyagu. CA3+-, CA4+-, CA16+-, CA95+- xyxaiipanap
febunutu Ba CA8+- XyxaWpaJapHUHI HUCOATaH OWIMIIM MMMYH THU3UM
KypcaTKuuwiapuja AucbanaHc OOpJUTMHU KypcaTAu. By Xo/saTHU HMMYyHOpPeEryJsTop
UHJeKcH napaMmeTpu Ba HO® HUHT UIIOHApPJ/M paBULIJA MAacalMIIM XaM TaCAUKJA/U.
CA20+-  xyxaWpanapHuHr (B-numdouutiap) KysaTyB  fAaBpu  MobalHUJA
KUEC/IaHaMraH TypyxJap Opacyja y3rapulICHA3 KOJIMIUM YIIOY >XapaéHHUHT yJapra
TabCUPU UYKJUTUAH AAT0JATAUD.

UMMyH Tusumura ['M-MaxCyJOTHUHT €KUM COsl YCUMJMTUJAH TaWépJiaHraH
MaXCyJIOTHUHT TA'bCUPUHU aHUKJIAl MaKCaiu/1a aCOCUM Ba HA30paT I'Ypyxu/iaH TallKapu
TaKKOCJall TYPyXU XaM KWJIUMHAW. By rypyx JjlabopaTopusi XalBOHJIapura paloHUTra
['M-cu3 cos kymuaau. 'M-cu3 cost uctebMos1 Kuiarad (TaKkKoc/all Typyxy) Ba UCTEbMOJ
KuJMaradH (HasopaT Typyxy) OK 30TCHU3 KajJaMyullap HMMMYH THU3MMH MUKJOPHUU
KYpPCaTKU4YJIApUHU KUECUW YPTaHUII IIYHU KypCcaTAWKH, OBKAT pauuoHura I'M-cus cos
KyIWWJIWIKM (TaKKoCJall TypyxXyu) HUMMYH TH3UMMHJA aMaJuWd >KUXATAaH HasopatT
rypyxyziad ¢apyk KWIyBUM V3rapulliapHU KypcaTMmaau. KysaTyB pgaBpujia UMMYH
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TU3UMUHUHT aCOCUU KypCaTKUA4Y/Iapyd MUK/JIOPUHM NapaMeTpJ/lapy UILIOHAPJIM y3rapMaraH
yi6y TU3UM/JA 3yPUKHUILIT HYKJIUTUAH, OpraHu3Ma 6yica naToJIorys oJ1/J1 Ba NaTOJIOTUK
xoJ1aTJiapJjap Ky3aTUJIMaéTraHUHUHT 6Up 6esrucu 6y1ub xyucobaaHau.

Xyaau 1yHAAW TaxJUJd MMMYH THU3UMHU KYpPCAaTKUYWJIAPUHUHT HUCOUU
napaMmeTpJiapu 6ujiaH XaM YTkasuaau. Hatwxkanap 3-xaZiBajja KeJTUPUJITAH.

AHUKJIaHMILIMYa, YPraHWIrad 9 Ta KypcaTKMYHUHT 2 Tacuaa (22,2%) uiioHapJ/u
dapksap ky3atuirad. bysnap UPU Ba HO® 6yiinya kysatuagu. lOkopuaarura yxiaiin
X0JIaT HUCOUU MapaMeTpJapAa XaM yupaju.

ConmvmiTupuIaéTran KypcaTkuusaap 6yhudya ¢akatruna HODP ga cesusnapiau
y3rapuiiap aHuKJAaHAu. Ky3aTyBiapAaH MabjayM OYIMIINAYA, TAKKOCHAALl TYPYXUHUHT
6ab3U UHAMBUJYAJ] KYpCaTKHU4YIapU IOKOPU OyJraHU y4yH YpTadya MapaMeTp Ha3opaT
TYPyXH YpTada KypcaTKU4JapHJaH KOPUPOK 6yirad. By sabopaTopusi XaliBoHJIapuaa
NaTOJIOTUK X0J1aT OOpJUTMHU OWJJAUPYBYM, BU3yaJl HAMOEH OVJYBYM KJIUHUK
KYpUHUILIAD OWJIaH TacAukjaaHMaau,jeMak, HO® HucbaTaH OLIMUIIM MATOJIOrUArA
60F/IMK 6y/iMaraH Hocnenupuk XosaT cudaTuaa 6axosaH/u.

bapua Taxpuba rypyxJapu OyWH4Ya OJIMHTAH HaTWXajap OuUp OuUpU OUJIaH
COJIMUITUPHUING, KEJTUPUITaH pakamJapra Tabpud Gepuirady, rypyxJjap o6yiinda 6aén
3THUJIFTAaH MabJyMOTJIAPHU KUECUN TaXJIUJI STUII 3apypPaTH TYFUJI/U.

3-KaaBaJ

I'M-cu3 cos ucTe'bMOJI KWIraH (TaKKoC/Iall Typyxy) Ba UCTeBbMOJI KUIMaraH (Ha3opar
T'YPyXH1) OK 30TCHU3 KaJlaMyllJIap MMMYH TU3SUMUHUHT KUECUM KYpCaTKU4YJIapy, HUCOMHI

consapaa (%)
o Hasopart rypyxy, | Takkocaau rypyxy,
KypcaTkuunap n=30 n=30

Jlumbonutaap 55,61+0,9 54,2412 &

CA3+- xyxalipanap 46,8+0,7 45,1+1,0 &

CA4+- xyxalipanap 45,240,8 44.441,0 &

CA8+- xy»xalipanap 5,2140,3 58+0,5 &
HUMMyHOperyaiaTop UHAEKC, "
(Cll4+/C/8+), Gupani 87402 7,740,171

CA20+- xy>xalipajsap 15,8+0,8 15,9+1,1 &
CA16+- xyxxalipajap 13,6+1,0 12,4+1,3 <
CA95+- xyxalipajsap 25,2+1,1 23,9+1,3 &

HOOD 51,4+1,7 46,8+1,7* 1

JdcnaTMa: * - HaszopaT Ba acOCUM TypyX, KypcaTKW4YJIapu OpacUAard WIIOHapJHr
dapk; T, |, - y3rapunuiap WyHaIUIIaApU; <> — UIIOHAPJIU papK HVK.

VMMyHOKOMIIETEHT XyKalpaJJADHUHT MUKJAOPUU Ba HUCOMK KypcaTKU4JIapH
4-)xajBasila KeJTUPUIraH. YOy »KaJiBajljlapZia KeJTUPUJITaH pakamJapAaH rypyxJjap
opacuziaru TaQoBYT KYypUHHUO TypuUOAH, acOCUM TypyX JiabopaTopus XaWBOHJApH
MMMYHOJIOTHMK KYpcaTKU4Japujaru aucbasaHc 601Ka rypyxJjapra HuUc6aTaH siKKOJIPOK
HaMOEH OVJIU.
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[ypyxsap opacujgaru ¢apyK pakamJapHu OuUp OuUpura HuUcbaTaH Kuécaab
ypraHras/la aHUK KYpUHa/JY, WYHUHTJEK KypcaTKU4JapJaru y3rapulljaap X0JaTHra,
MMMYHO/ZepULUT YYKYPJIUJIUK Japaxkacura 6axo 6epuil MyMKHH.

WMMyHOKOMIIETEHT Xy:KalpaJapHUHI QYHKLUOHaJ (GaoJvsaTUra yJjap HUCOUM
napaMeTpJiapy OpKajid 6axo 6epuinl  KyJall  OyJraHjadru  cababsu  HUCOUU
KYpPCaTKU4YJIapHU COJIMIUTHUPMA YypraHUIIHU Jio3uM TongUK.OJIMHraH HaTHXaJiap
KyhuJaruya KypuHULI OJUA:IMMPOUUTIAAp YMyMud Mukgopu - 1,0:0,97:0,92; CAA3+-
xyx»anpanap - 1,0:0,96:0,88;C/14+- xyxavpanap - 1,0:0, 98:0, 89; C/I8+-xyxaupasap -
1,0:1,12:1,69;CA20+-xyxaupanap - 1,0:1,01:1,08;CA16+- xyxaupasap - 1,0:0,91:0,68;
CA95+- xyxavipanaap - 1,0:0,95:0,58; HO® - 1,0:0,91:0,70.

4-aaBana

I'M-1 Ba ’'M-cu3 cost HCTeBMOJI KWITaH OK 30TCU3 KaJlaMylllJlap UMMYH TH3UM
napameTpJIapuHMHT HUCOMM (%) KypcaTKu4aapu

Taxxpuba rypyxJjiapu
Kypcarkudnap Ha30paT, | TAaKKOCJalll, | aCOCUH,
n=30 n=30 n=30

Jlumbonutaap 55,6+0,9 | 54,2+1,2 < | 51,24+1,1* ]
CA3+- xyxampajnap 46,840,7 | 451+1,0 | 41,1+1,0%]
CA4+- xyxalipanap 45,24+0,8 | 44,4+1,0 | 40,4+1,1*1
CA8+- xyxalipanap 5,21+0,3 58105 « 8,8+0,7* 1T
NMMyHOperyassTop uH/eKC, " "
(CJI4+/C/I84), GrpanK 8,710,2 7,7+0,1*1 | 4,61+0,1*]
CA204- xy>xkatipasap 15,8+0,8 | 159+1,1 e | 17,1+1,3* 7T
CA16+- xyxxalipajsap 13,6+1,0 | 12,4+1,3 < | 9,2+1,4* 1
CA95+- xykalipajsap 25,2+1,1 | 23,9+1,3 < | 14,5+1,3*1
HOD 51,4+1,7 | 46,8+1,7*1 | 36,2+1,9* ]

JdciaTMa: * - HaszopaT Ba acOCUM TYpPyX, KypcaTKW4YJIapu OpacHAard WILIOHapJuv
dapk; T, |, - y3rapunuiap WyHaIUIIapy; <> — UIIOHAPJIU PapK HVK.

Taxkpubasa HUMMyHOAeQUUUT YYKYPJUJIMK JapakaCUHU 6axoJiall  yCyJau
épaamuga [M-cod Tabcupu SKKOJ Ky3aTWJTaH HMMMYHOKOMIETEHT XyKakpaJiap
Kyluaaruaap 3KaHJAUTd aHukjganau: CJi3+- xyxaupanap (1,0:0,96:0,88); CA8+-
xykaipanap (1,0:1,12:1,69); CA16+- xyxaiipanap (1,0:0,91:0,68); C/195+- xyx«aiipanap
(1,0:0,95:0,58); H®® (1,0:0,91:0,70).

llyngaih Kuaub, TakpubaBUW TaJAKUKOTJAp HaTwxacuga [M-MaxCyJIOTHUHT
MMMYyH TU3UM ($aoJHUATUra, UMMMYHOKOMIIETEHT Xy»Kaupajap MUKAOPUWA Ba cudaTuu
KypcaTKU4Japura TabCUPUHU VPraHUll MaKcaJuJa UMMYHOJIOTUK MNapaMeTpJiapJaH
CA3+-, CA8+-, CA16+-, CA95+- xyxaupasap Ba HedWTpoduyaap darogurap
daosuruHuHr HUCOu (%) KypcaTKUYJIAapUHU aHUKJALIl eTapJiu, Aeb6 xyucobyalMus.
Ymby napaMeTrpJiapZiard Vysrapuiuiap HMMMYH TU3UMHJArd JepUUUTHUA KypcaTuo
6epyBYM HMMMYHOJIOTUK JUCOAJaHC Ba HMMMYHOAEPUIIUT UYYKYPJUJIUK JAapakaCUHU
aHUKJIall Ba 6axoJ/ialll UMKOHWHU OepUILU UCOOTIaH/IH.
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XYJIOCAJIAP

1. ’'M-cos ucTebMoJ KWiraH (acocuu rypyx) Ba UCTebMOJI KAJMaraH (HasopaT
TYpyxy) JiabopaTopusi XaWBOHJApPH MMMYH THU3UM MUKJAOPHUU KypCaTKUYJIAPUHUHT
9 Taman 7 Tacupa (77,8%) wUUIOHApJM V3rapulliap aHUKJIAHAW, yJaap TypJu
HyHanumiapga 6yiu6, UMMYH TU3MMIa TabCUP Jap>KacMHU 6esarunab 6epau. Hucoui
KypcaTKu4Jiap y3rapuil TEHJEHIUSCH MUKJAOPUM y3rapuiljiap OUJaH OUP XUJ OYJH.
CA3+-, CO4+-, CA16+-, CA95+- xyxaipanap aedunutd Ba C/8+- xyxalpasap
HUCOATaH OLIMIIY UMMYH TU3UMHU/A JUCOaNaHC O0pJAUTruHU KypcaTau. by xonatau UPU
Ba H®P® HUHr wuIIOHAp/JM paBuUIl[a NacaMWlld XaM TacAuKJaAud. By oJsiMHraH
KypCaTKU4Jlap UMMYH TU3UMU/1a 3YPUKULI OOPJIMTU KYpCaTAH.

2.'M-cu3 cos ucTebMOJ KuJraH (TakKKocJjall TYpyxy) Ba UCTEBbMOJ KUJIMaraH
(Ha3opaT rypyxu) oK 30TCU3 KaJlaMylllJlap MMMYH TU3MMH MUKJOPHUM KypcaTKU4YJIapU/a
aMa/Iui KuxaTAaH Gapk KUJIYBUM y3rapuijiap KysaTuiamaau. by xosnat ymoy TuauMaa
3YpPUKUII WYKJIUTUJAH, OpraHM3M/ia 6yJsica maToJ0Tvs OJIJM Ba MaTOJIOTMK X0JaTJap
Ky3aTHUJIMAa€TraHUHUHT OUp 6Gearucu 6yau6 xucobsaHaad. HOD® HucbaTaH OMIKIIU
NaTOJIOTUsATA OOFJIHMK OyiMarad HocnelduK XoaaT cudaTruga 6axoaaH/iu.

3. Taxkpubaza UMMYHOJEeOUIUT UYYKYPJUJIUK [AapakaCUHU OaxoJiall yCyJau
épaamuga ['M-coad Tabcupu SKKOJ Ky3aTW/ITaH HMMYHOKOMIETEHT XyKaWpaJap
Kyluaaruaap 3sKaHJAUrd aHukjgangu: Cl3+- xyxaupanap (1,0:0,96:0,88); CA8+-
xykampasap (1,0:1,12:1,69); CA16+- xyxakpanap (1,0:0,91:0,68); CI95+- xyx«aitpanap
(1,0:0,95:0,58); HO® (1,0:0,91:0,70).

4. TaxxpubaBUM TaJKUKOT/Aap HaTwxacuga [M-MaxCyJIOTHUHT HMMMYH THU3UM
daosMsATUra, IMMYHOKOMIIETEHT XYy>KalpaJsiap MUKA0pUl Ba cudaThil KypcaTKuuJiapura
Ta’bCUPUHU ypranui Makcaauga C/13+-, CA8+-, CA16+-, CA95+- xyxalipasiap Ba HOD
Hucouh (%) KypcaTKHWIAapWHUA aHUKJALl eTapJd, JAeb6 XxucobsaiiMus. Yoy
napameTpJiapJard ysrapuiiiap UMMYH TU3UMHUJAru AebUIMTHU KypcaTUb OGepyBYH
MMMYHOJIOTHUK Axc6a/laHC Ba UMMYHOAePUIUT YYKYPJAUJUK JapaKaCUHU aHUKJAll Ba
6axoJialll UMKOHUHU OepHIlY UCOOTIAaHIH.
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