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follicle syndrome (EFS), characterized by the absence

of an oocyte despite the presence of morphologically
mature follicles, is a challenging condition. The
pathogenesis of EFS is multifactorial, involving
i hormonal imbalance, diminished ovarian reserve,
biomarkers. . . . e .
mitochondrial dysfunction, and oxidative stress. Zinc
(Zn) and selenium (Se) are key antioxidant trace
elements in the follicular fluid, and their deficiency
may contribute to EFS development.

Objective. To assess Zn and Se concentrations in
follicular fluid of women with EFS and those at high
risk, and to evaluate their clinical and prognostic
significance.

Materials and Methods. A total of 120 women were
enrolled: Group I - 40 with confirmed EFS, Group II -
50 at high risk, and a control group - 30 healthy
women. Zn and Se levels were measured using
inductively coupled plasma mass spectrometry (ICP-
MS/MS). Statistical analysis included Student’s t-test,
Pearson correlation, and ROC analysis.

Results. Women with EFS showed significantly
reduced Zn (68.4+4.7 ug/L) and Se (34.2+2.8 ug/L)
compared with controls (96.5+6.3 and 52.7+3.9 ug/L,
respectively; p<0.01). The risk group also had lower
values (Zn - 74.1+#5.1 ug/L, Se - 36.8+3.1 ug/L;
p<0.05). Strong negative correlations were found
between Zn and Se levels and the presence of EFS (Zn:
r=-0.48; Se: r=-0.42). ROC analysis confirmed their
predictive value (AUC=0.81 for Zn; AUC=0.79 for Se).
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doanukynos,
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okcudamueHblli
buomapkepbl.

cmpecc,

AxkmyaavHocme. KeHckoe 6ecnsiodue ocmaémcs
00HOU U3 Haubosee AKMYA/NbHbIX

penpodykmugHoll Ocoboe
3aHuUMaem cuHOpoMm «nycmoix» goanukynos (leC),
npu  KOmopom,

npoé.siem
MeOUYUHBbL. Mecmo
Hecmompsi Ha Haau4vue
Mopgosozuvecku 3peavlX @HoaauKkya08, ooyum
omcymcmayem. I[lamozeHnes [oc
MHO20KOMNOHEHMEH U CB853aH C HAPYUWeHUEM
20pMOHA/NLHO20  (POHQ,

MUMOXOHOPUANLHOU

08apua/bHO20  pe3epsda,

ducgyHkyuetl u
okcudamugHbiM cmpeccom. MuKkpossemeHmbvl YUHK
(Zn) u cenen (Se) seaawmMcs
aHMuoKcudaHmamu POoAAUKYASIPHOU Hcudkocmu, u

K/1n4YesbiMU

ux deguyum Moxcem cnoco6cmeosams pazgUMuUIo
[PC.

Llesnb. H3ywumb KoHYyeHmMpayur YuHkKa U ce/leHd 8
doanukyasapHot sxcudkocmu y sxceHuuH ¢ I11PC u 8
epynne pucka, oOyeHumv UX KJAUHUYecKoe U
npozHoCMu4eckoe 3Ha4eHue.
Mamepuaavt u memodsl. B

B6KJ/IDYEHDbI

uccsedosaHue
I epynna - 40 c
noomeepxcdéuuovim I1PC, Il epynna - 50 6 epynne

120 sceHWuUH:

pucka no pazsumuto [1PC, koumpoavHas epynna - 30
300posbix sceHWuH. OnpedeseHue Zn u Se npogoduau

MemodoM  UHOYKMUBHO-CB8SA3AHHOU  N/AA3MEHHOU
Mmacc-cnekmpomempuu (ICP-MS/MS).
Cmamucmuveckull aHaau3 6KJwYaa t-mecm,

KoppeasiyuoHHbIl aHaau3 u ROC-aHaaus.
Pe3yabmamel. Y nayuenmok c [19C koHyeHmpayuu
Zn (684+4,7 ug/L) u Se (34,2+2,8 ug/L) 6vbL1u
docmosepHO Hudice NO CPABHEHUK C KOHMpOJeM
(96,546,3 u 52,7+3,9 ug/L coomseemcmeeHHO;
p<0,01). Y xceHwuH epynnsl pucka nokazamesau
makoice cHuxcensl (Zn - 74,1+5,1 ug/L, Se - 36,843,1
ug/L;  p<0,05). ompuyame/bHas
Koppeasiyusi Mexcdy YpPOB8HSAMU MUKPO3I/JIEMEHMO8 U
Haauwuem IIPC (Zn: r=-0,48; Se: r=-0,42). ROC-
aHa/aAu3 nokKasasa  8blCOKYI0  NPOZHOCMUYECKYHO
uenHocms: AUC=0,81 045 Zn u AUC=0,79 013 Se.
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6uomapkep.

cmpecc,

HAoazapéauzu. Aéanapdazu 6enywumauk Myammocu
3amoHasull penpodykmu8 mub6uémHuHa 3H2 MyXum
UyHaauwaapudaH  6upu  XucobaaHaou. Ly
swcymaadaH, «nyu» doaaukyaa cunopomu (I1PC)
Mopgoaozuk HcuxamdaH emyk doanukyaasap
6yauwuea kKapamail, myxym Xyxcaiipa maexcyd
amacauzu 6usaH mascugaanadu. [IPC namozeHesu
Kyn omuaau 6y1u6, 20pMoHa duc6anaHc, myxyMooH
3aXupacuHuHz kKamaliuwu ea okcudamue cmpecc
6usau yseuil 6ofauK. Poarukyasap myxumoa YuHk
(Zn) ea cenen (Se) acocutll aHmuokcudaHmaapoaH
Xucob.aaHu6,  y/AApHUH2 [ec
PUBONHCAAHUWUZA 0AU6 KeAUWU MYMKUH.

Maxkcad. [I1PC aHukaaHeaH ea xasg 2ypyxudazu
aéanap @Poanukyasip cyrwkKaueudd YUHK 8a ceseH
dapax)cacuHu aHUKAQu, YAAPHUHZ KAUHUK 8d
Npo2HOCMUK axamusimuHu 6axoaaul.

Tadkukom mamepuaau ea ycyaaapu. Kamu 120
aén ypeauuaou: I eypyx - 40 II9PC avuknaHzaH
aéanap, 1l 2ypyx - 50 IPC pusosxcaaHuw xasdu
wKopu aéanap, makkocaaw 2ypyxu — 30 cof/oMm
aéanap. Zn ea Se koHyeHmpayusiaapu ICP-MS/MS
ycyau 6uaaH yavavdu. Cmamucmuk maxauada t-
mecm, Koppeasayus ea ROC-maxausa KyaaaHuaou.
Hamuscanap. [1PC aéanapda yuuk (68,4+4,7 ug/L)
e8a cesneH (34,2+2,8 ug/L) dapaxcanapu Hazopam
2ypyxuza HucébamaH cesuaapau nacm  6yadu
(96,546,3 ea 52,7+3,9 ug/L; p<0,01). Xasg 2ypyxuda
Xam Kypcamkuuaap nacatieaH (Zn - 74,1+5,1 ug/L, Se
- 36,843,1 ug/L; p<0,05). QuHk (r=-0,48) sa cesen
(r=-0,42) dapadxcanapu [1DC 6usaH uwoH41U canrbuii
60FAUKAUKKA 320 3KAHU aHUukAaHou. ROC-maxaun
Hamuxcaaapu KoOpU NPOZHOCMUK axXamusimHu
Kypcamou (Zn yuyn AUC=0,81; Se yuyn AUC=0,79).

maHKucauz2u
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Jon3ap6smmru. Aésap penpojyKTHUB CaJOMaTJUrM TUOOMET Ba KAMUSAT
TapaKKUETH/Jla CTpaTeruk axaMusATra sra MacajajapjaH 6upu xucobsaHagu [1,2].
3aMOHaBUM CTAaTUCTUK MabJyMOTJIapra Kypa, 0epylTJHK MyaMMOCH PeNnpoAyKTHB
émaary aéanapHuHr 10-15% fa Kaijg 3TUau6 Ba Oy KypcaTKA4Y KeWMHTH WUJLIapAa
ycuim TeHAeHuusicura ara [3,4]. BenymTaukHUHT MopdodyHKLMOHAA acocaapu/iaH
6upu cudpatua GosIMKyI0reHe3 }KapaéHUMHUHT OY3UJIMILHY, XycycaH, “ny4y” GoJIuKy1a
cugapomu (IIPC) anoxuga axamusAT kKaco aTMmokzaa [5,6]. [IOC KAMHUK KUXATAAH
OBYJISAILIMA MaUTH/AA 3XorpaduK Ha3opaTa MOpPOJIOTUK XKUXATAAH eTYK QOoJIIMKYyaaaap
MaBXKy/J, OyMIINra KapaMacjiaH, TYXyM XyXKalpaHUHT WUYKJUTU OuJaH TaBcU(JiaHaLU
[7,8]. By XosaT K/JIMHMK aMa/lMé€TJa allHMKCca 3KCTpakopropaa ypyfaaHum (IKY)
»KapaéHJiapy BaKTHUJAA Kaij 3TUauO, GeMopJsapZa TaKpoOpuUHM xaToJiapra, OpTHK4Ya
MOJIMSIBUM capd-XapakaTJiapra Ba ICUX03MOIMOHaJ cTpeccra o116 keaaau [9,10].

[1®C naTtoreHe3u Kym OMUJLIU KapaéH 6y1U06, ropMOHal AWcHaIaHC, TyXyM/IOH
3aXMPACHHUHT KaMaWMIIKM, MUTOXOHJpUas JAUCOYHKIMS, TeHEeTHK Ba 3MUTeHETHUK
OMHWJIJIAp, UIYHUHIJIEK, OKCUAATUB CTpPecC Ba AHTUOKCUJAHT THU3UMHHUHI eTapJiu
MLLIACAUTU OuaH y3BUK O60fauK [11,12]. 3aMoHaBUN TaAKUKOTAAp (POJIUKYJIAD
MYXUTHUHT OUOKUMEBUM TaPKHUOU TYXyM Xy>KalpaHUHT cudaTHU Ba OBYJISALMUS XKapPaEHU
caMapaZlopJIMTMHU GeJrujaaliurad acocuid oMuJIap/ilad 6UpY 3KaHUHU KYpCcaTMOK/a.
Yoy MyxyuT/la aHTUOKCU/AAHT XUMOSTHUHT MyXUM KOMITOHEHTJIapX XU COOJIaHTaH [UHK
(Zn) Ba ceneH (Se) pepMeHTATHUB peaKlyAaap, MUTOXOHAPUAJ 3HEPTUSI aIMAIIMHYBH,
JHKHUHT 6apKapopJiUry Ba aloNTO3 »KapaéHJapuHU Ha30paT KUJIHMLIJA aCOCUU poJib
yhHagu [13,14]. LMHKHUHT eTUUIMOBYMUJIWTH  QOJUIMKYJASAp  XyKalpasap/a
bepMeHTAaTUB  KacKaJJIJapHUHT  OY3WJIMILM, MHUTOXOHJpHaa AUCPYHKLUS  Ba
CTepOUJOTEHE3HUHT U3/JaH YMKULINTA 0JIM6 KeJUIIU MyMKHUH [15]. CesieH TaHKUCAUTH
3ca IJIyTaTHOH NepoKCH/a3a Ba TUOPEJOKCUH peyKTa3a Kabu acoCHi aHTUOKCHUJAHT
dbepmeHTIap GAO/IMTUHU NACAUTUPAJH, Oy 3ca OKCUAATHUB CTPECC Ky4auUulld, TYXyM
xyxanpanapaa JHK  mmukactinaHvmiM  Ba  3pTa  alonTo3  KapaéHJapUHU
par6aTtiaHTupagu. HaTmxkaza, oByasaUMsA KapaéHU Ba  QOJIIMKYJIOT€HE3HUHT
$u3M0JIOTUK OapKapopJUuru byauaagu [16].

[lly 6unan 6upra, uamMun agadouértaapaa [IPC natoreHesnaa MUKpPO3JaeMeHT.Iap,
alHUKca Zn Ba Se TaHKUCJUTMHUHI KJIUHUK Ba MPOTHOCTUK aXaMHUSTHUTA OUJ,
Ma'bJyMOTJIAp XaJU eTapJu Japakaja TylJaHMaraH. by WyHanaumja oaub 6opuJraH
TAAKUKOTJIap YeKJaHTaH Ba KYI XoJi1apAa 6upJaMuM Ky3aTUliapaaH ubopar [17,18].
XycycaH, QoJTUKYSIP CYIOKIUK/A Zn Ba Se KOHLIeHTpalUUsiJIapUHU aHUKJ1alll, YJIAPHUHT
[IOC 6uaH KOppesssuMoH OOFJIMKJAMTMHKA Oaxosam xamja ROC-Taxjua opKaiu
6uoMapkep cudaTuja KMAMaTUHU OeJirWJjall Macajajapd X03UPTrd BaKTAa axoH
penpoAyKTUB THUOOUETHAA [J0s13ap06 TaAKUKOT MyHalIUMIIU cudaTuga 33bTUPOD
aTuaMoka [19,20].

llly ca6a6su, OGOJJIMKYJASp MYXUTAArd LMUHK Ba CeJieH KOHLEHTPaUUsSICUHU
KOMILJIEKC Tax/IMJ KWJIHII, YJIAPHUHT NAaTOTeHEeTUK aXaMUSTUHU yPraHUIll Ba KJIUHHUK-
IPOTHOCTUK KypcaTKuy cudarujga 6Gaxosam HadakaT [IPCHUHr 3pTa TAIIXUCH Ba
npodUIAKTUKACH, 6ATKH KeJITYCHAa UHAUBU/YaJl TepalneBTUK CTpaTerusilapHU UIIao
YUKUIIZA XaM MyXUM UWJIMHAH Ba aMa/IMi axaMUSIT Kach 3Ta/[y.
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TagKMKOTHMHI MakKcagu “ny4’ QoJsIMKyJa CHHAPOMH Ky3aTWU/raH Ba XaB®
rypyxujiaru aésanap QoJsIMKyasap CYIOK/JAUTU/a [IMHK Ba CeJleH KOHIEeHTpalUsJIapuHU
aHUKJIall XaM/ia YJIapHUHT KJIUHUK Ba IPOTHOCTUK aXaMUSATUHM 6axoJalijjaH ubopar.

TaaKUKOT MaTepuaJu Ba ycy/uiapu. TagkukoT 2022-2025 iiuanap opanuruja
PenpoaykTuB TUOOUET Ba reHETHKA WHCTUTYTUJA Ba TOLIKEHT JaBJjaT TUOOUET
YHUBEPCUTETHU KJIUMHUK 6a3asapuja yTkasuagu. Taakukotaa xxkamu 120 Hadap aénnap
KUpUTUAAM. | Typyx aBBas “niyd” $osLIMKy1a CHHAPOMU Ky3aTuiraH 40 Hadap aénnap, 11
rypyX 50 Hadap I[IPC puBoxkIaHUIIM XaBPU OKOPU aéjiapAaH ubopaT OYaAu.
Takkocaaw rypyxu 30 Hadap cor/ioM aénapAaH TaulKWUJ TOMIU.

TagKUKOTTra KUPUTHUIL Me30HIapura: penpoAykTuB éuary (18-40 éw) aénnap,
aBBaJ “ny4” GoJIIMKyJIa CUHAPOMHU Ky3aTuJraH éku [1OC puBoxkaHuLI XaBYU rypyxura
KHUPYBYH, CYHITH 6 oOHJAa TyXyMJIOHJap/a >XappoXJUK aMaJMéTU yTKa3MaraH Ba
TAJAKUKOTJA HIITUPOK ISTUII Y4YH €3Ma PO3WUJIMTU MaBXKy[ aéjyiap KUPUTUIU.
TagKUKOTra KUpUTMacCJUK Me30H1apura: 18 émgad kuuuk €éxky 40 éijad kaTTa aésap,
OFHUp I0paK, XKurap, 6yupak, yrka, 3HJOKPUH KacaJJIMKJIAp, KAHAJIU AHUA0eT, pyXui éKku
HEBPOJIOTUK Kaca/UIMKJap, OHKOJIOTMK Kaca/UIMKJap, OXUpru 3 oWja oBapual
$yHKLIMAra TabCUpP I3TYBYM TOPMOHa/J MpenapaTtyiap Kabysa KWJIraH, TYXyMJAOH
3HJOMETPHUO3HU, TYXYMJOH KUCTaJapH, TYXYMAOHJAPHUHT SJIJIMFIAHUII Kaca/JIMKJIapH
MaBXy/, aéJlyiap KUPUTHUIMA/IH.

®onnuKyngap CylOKJIUK HaMyHa/lapyd TpHacBaruHa/ MyHKIUMACU BaKTUJAA CTEPUJ
IapouT/aapa oMHAM. OJIMHraH 6M0JIOTUK MaTepral LeHTpUudyranaHuob, cynepHaTaHT
KUCMU TaxJIWJ Y4yH axpaTub osnHAU Ba -80°C xapopatza cakaaHgu. Qosvkynsap
CYIOKJIMKAArd acoCMM aHTHOKCHUAAHT MHUKpO3JieMeHTJap — LUMHK (Zn) Ba cesieH (Se)
KOHIeHTpalusJapd 3aMOHAaBUM MHJAYKTUB IIa3Malud Macc-cnektpometpus (ICP-
MS/MS, Agilent Technologies, USA) ycysu opKaiyd aHUKJAHJAU. YIIOY yCyJ IOKOpPH
Ce3rMpJIMK Ba MaxCyCJMKKa 3ra 6yiuo, ug/L suanasoHnjaru MUKpo3JieMeHTIapHU aHUK
6axosiall MMKOHUHM Oepau. bapuya Taxju/ulap KaiuOpoBKa 3Ta/IOHJapU Ba HUYKHU
CTaHZapTJ/ap acoCHUJa aMma/ira Ol pUJIIH.

OsimHrad Hatwxasnap Statistica 13.0 Ba SPSS 25.0 gactypsiapu épaamMuga KauTa
WIIaHgU. MabayMoT/ap ypTada KUAMAT * CTaHAAPT xXaToJUK (M * m) KypuHHUIIKAA
ndpoaananau. ['ypyxsap ypracuparu ¢apk, Student t-Tectu épaamuaa 6axosaHH,
MUKpO3JIEMeHT/Iap KoHUeHTpauuscu Ba [IOC MaBxygaura ypracujaru OOFJIMKJIUK
[lupcoH koppensauus kKo3pduureHTH (r) OpKald aHUKJIAHAU. [IpOTHOCTUK aXaMHUAT
ROC-TaxJsiuna opkaau 6axosnann6, AUC (Area Under Curve), ce3rupJivk (Se) Ba MaxCyCJUK
(Sp) xypcaTtknunapu xyucobyaHau. bapya cTaTUCTUK Tax/IuJIap/Aa aXxaMUAT Japa)acu
p<0,05 cudatuga Kabys KUIUHIHU.

TaaKuKOT HaTHKajJapu. TaaKWKOT HaTukalapura kKypa, | rypyxga (“myy”
bosuMKyJ1a CMHPOMH aHUKJ1aHTaH 40 Hadap aésn) GoNIUKyNSap CYIOKAUK/A TUHKHUHT
ypTada KoHLeHTpanusacu 68,4+4,7 ug/L, cenen gapaxacu sca 34,2+2,8 ug/L HU TallKWI
atau. By kypcaTkudsap TakkocJall TypyXd OWJIaH COJIMIITUPUJTAHZAA Ce3uJap/id
JlapakaZia nacT skaHu aHukaAanau (t=3,84; p<0,01 nunHk yuyH; t=4,11; p<0,01 cenen
yuyH). Ymoy mabaymoryap [IPC aénnapga GonuKyasp MyxXWUT/[a aHTUOKCUJAHT
XUMOSIHUHT CyCalHMIlIU Ba OKCUJAATUB CTPECCHUHT Ky4alMIIU OUJIaH U30XIaHa/U.
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II rypyx ([I®C puBoxaaHumu xaBdu IKopH, n=50) aémnapuja LIUHK
KOHLeHTpanusacu 74,1+5,1 pg/L, cenen fapaxacu 3ca 36,8+3,1 pg/L 6y.116, TaKkkocaall
rypyxXura HucbaTaH CTaTUCTHUK XXUXATAAH NaCT 3KaHJAUTH Kaig aTuagu (p<0,05). Bupok,
[ rypyx 6u/1aH TaKKocaaHTraHAaa, Il rypyx KypcaTkud/iapu 6Upo3 KOPUPOK 6116, byHaa
bapK CTaTUCTUK aXaMHUAT Japaxkacura etu6b 6opmagu (p>0,05). By xosnat xaBd
TypyxXyjaru aéjanapja MUKpo3JjieMeHTJap TaHKucauru [IOCHUHT  fgacT/iabku
NaTOTeHeTUK OOCKW4YJIapuJaH 6upu cudaTuga HaMOEH OYJUIIM MYMKUHJIWTHUHU
KypcaTajH.

Takkocaamw rypyxu (n=30) aéniapja UUHKHUHT ypTada Japaxacu 96,5+6,3 ug/L,
ceJleH pgapaxkacu 3ca 52,7439 pg/L 6yau6, yaap ¢U3UOJOTHK Mebépra SKUH
KypcaTkuuJap xyucob6sadau. | Ba Il rypyxsiap 611aH CONMUMIITUPUITAH/IA, LIMHK Ba CeJleH
Japaxanapuaru $apk yjJa MLIIOHYIA OyIu6, Xap UKKM MUKPO3JEMEHT ydyH x> Ba
JIUCIEepPCUs TaxXJIMJ HaTWXajlapyd xaM Yoy QapKHUHT CTAaTUCTHUK aXaMUsATra sra
SKaHJIMTMHHU TacaMKaaau (x>=12,47; p<0,01) (1-xazBan).

1->xaaBaJj
DoJ/UTHKYIAP CYIOKJ/JIMKAA UHK Ba ceJieH KOHLEeHTPauMsaJapyu HaTXKaJIapH,
(M£m, pg/L)
T'ypyxnap (n) Lunk (ug/L) Cesten (ug/L) P
[ rypyx, n=40) 68,4 + 4,7 ** 34,2 +2,8 ** p<0,01
Il rypyx, n=50) 741+5,1* 368+3,1*% p<0,05
Takkocaau rypyxu,n=30 96,5 £ 6,3 52,7+ 3,9 -

M30x: *-TakKkocsialml rypyxura Huc6ataH wuimoHuwan ¢apk (p < 0,05);
*_TakKocjalml —rypyxura Huc6aTaH oKypa udmoHuwan  ¢dapk (p < 0,01);
- I Ba I rypyx ypTacugaru ¢apk CTaTUCTUK axamudaTra ara amac (p > 0,05).

YMyMaH osiraHza, TaAKUMKOT HaTwxXaiapu [IPC aénnapga Ba xaBd rypyxuparu
6eMopJ/iapAa LMHK XaMmJa CeJleH KOHLUEeHTpPaLUAJapUHUHT M34YWJ [acalulluv
Ky3aTWJIMLIMHU KypcaTAu. by xosaT aHTUOKCUZAHT XUMOSIHUHI CyCalUIly,
boJTHMKyJIoreHe3 KapaéHUHUHT Oy3WJIMIIM Ba “ny4” GOJUIMKYyJiasiap PUBOXKJIAHHUIIU
OMJIaH NaTOreHeTHUK OOFJIMKJINKKA 3Ta 9KaHU WIMHUM XXUXATAAH TaCAUKJIaH/U.

KoppensiuynoH TaxJjiuja HaTWXanapu QOJIIMKYASAP CYIOKJIWKAArd LUHK Ba CeseH
Jlapakasiapu 6usaH “nyd” GoJIMKyJla CUHAPOMH MaBXY/AJUTH Ba YHUHT PUBOXKJIAHUII
xaBOM ypTacuja HIIOHYJIM CaJOUKA  OOFJIUKJIUK MaBXYIJUTMHU KypcaTAU.
AHMKJIaHUIIMYa, UUHK Aapaxacy [1OC 6uiaH Ky4d/v Ba MLLIOHYJIY CaI0UI KOoppesuusra
ara 6ynu6 (r = -0,48; p<0,01), GoNNUKYAAP CYWOKJIUKAA IUHK KOHIIEHTpPAIUSCH
nacauras capu “ny4” ¢oJiIMKyJia CAHAPOMH PUBOXKJIAHUII 3XTUMOJIM OPTaAu. by xosat
IMHK eTULIMOBYMJUIKA TYXyMJOH TYKUManapjAaru ¢GepMeHTaTUB >KapaéHJIapHH,
MUTOXOHJpUan QYHKUUSJIADHA Ba TOpMOHa/s 0OajaHCHU Oy3UIIM  OpKaju
$OoJITMKYJI0reHe3HUHT TYJIMK aMaJira ouMacjaurura cabab 6yiMimunam Kypcaraau. CesieH
Japakacu XaM [1PC 6uiaH UILIOHY/IM ca/IOU M 6OFJIMKJ/IMKKa 3ra 6y1u6 (r=-0,42; p<0,05),
yHUHT MuKIopu 40 pg/L gan mact 6ysaran aésmnapga [IOC kaig sTUAULI 9XTUMOJIA
I0KOPU 3KaHU aHUKJaHAW. By Xo/1aT ceJleHHUHT aHTUOKCUAAHT GepMeHTJIap alHUKCa
IJIyTaTUOH I[EepPOKCH/Ja3a Ba THUOPEJNOKCHH peAyKTasa TapKubujaru YpHU OuaH
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u3oxJaHaau. CesileH TaHKUCIWTH/IA OKCUJATUB CTPecC Kydyalub, TyxyM Xy:KalpaJsap/za
JHK muykacT/iaHuIY Ba anonTo3 KapaéH/Jaapy Kydyaluiyu MyMKUH. By aca posiiukynsp
MYXATHHUHT (QU3HUOJIOTUK OapKapopJUrdHud Oy3azu Ba “nyd”  QoJsIMKyJiap
pPUBOXKJIAHULIUTA 01U 6 KeslaH.

[llyHuHTAEK, Tax/IM/JIap LUHK Ba CeJeH JapakaJapu ypTacuJa xaM HIIOHYJIU
TYFPUJAH-TYFPU KOPpeasaLUsa MaBXyAJUTruHU Kypcatau (r = +0,41; p<0,05) (1-pacm).

LK Ba NOC canbuit koppenaumuack (r=-0.48) Cenet Ba NOC canbuit koppenauuach (r=-0.42) LIMHK Ba CeneH Ty+pu koppenauuscy (r=+0.41)
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1-pacM. @onnuKysap CYIOKIUKAA IIMHK Ba ceJieH KOHI[eHTpaluusJapy Xamaa “‘nyy”
boJTMKYyJ1a CHHAPOMU 6UJIaH KOPPESAIMOH OOFJIUKIUK

By yJlapHUHT aHTUOKCU/IAHT XUMOSI/1a CHHEPTUK TAbCUPUHU TACAUKJIAUAM. S bHH,
IVHK Ba CeJleH OUprajvKAa OKCUJAATUB CTPECCHU KaMaWTHUPHUILJAA, MUTOXOHJpUAJ
3Heprus  aJMallMHYBMHU  ONTUMA/UIAIUTHpUIIZAA  Ba  QOJUIMKYJASAp  MYXHUT
6apKapoOp/INTMHY TAbMHUHJIAILLA MYXUM YPUH TYyTaJU. YJIApHUHT OUp BaKT/a Nacanvuy
[1OC puBoxkIaHUuIIKM XaBPuHU 2.0 6apaBapAaH KYIpoK OMUPaIH.

ROC Taxsumn HaTwXaiapu QOJUIMKYIAP CYHOKJAUMKIArd LMWHK Ba CeJieH
KOHLeHTpalUsaJapuHUHT “niyd”  OJUIMKyJa CHHAPOMM PHUBOMJIAHUII XaBPHUHHU
NpOrHo3jalm/ja WLIOHYJM OuoMapkep cudaTupa Xu3MaT KWJIWIIWMHU KypcaTAu.
Hatwuxkanapra kypa, uuHK y4yH ROC-taxiunnuaa kecuil Hykracu (cut-off) 75 pg/L ne6
6esrunangu. by xosaTga MHK Aapakacu yuioy dyerapajiad nact 6ysras aéanapza [1PdC
PUBOXKJIAHUII 3XTUMOJIM OKopHu 6yn6, ROC taxauau AUC kuiimaTtu 0,81 HM TalKuUI
arau (95% CI: 0,72-0,89; p<0,001). By kypcaTku4y HOKOPU NPOTHOCTUK aXaMHUATHHU
kypcataad. ROC Tax/IMJTHUHT ce3rupJiukK (Se) Ba cnequpUKIUK (Sp) KYpcaTKUYJIapy XaM
I0KOpH 6yu6, cearupauk 86%, maxcycauk aca 84% HU Tamikua 3TAU. [leMak, IUHK
Japaxacu [IOPCHM osWHAAH [pPOrHo3JallZa HIIOHYIA OhoMapKep cudaTtuaa
6ax0/IaHUILIA MYMKHH.

Cenen o6yinua ROC Taxaumnaupa kecumn Hykracu 40 pg/L ne6 Genrusnangu. By
yerapajiaH NnacT JapakaZaru cejieH kypcatkuuaapu [1OC puBokIaHUIIM OWIaH IKUH
6ofiuKauru anukaaHgu. Cenen yuyH AUC kuiimatu 0,79 vu tawkua atau (95% CI: 0,70-
0,87; p<0,01), 6y yHUHI IOKOpPM NPOTHOCTUK aXaMHUATra 3ra 3KaHWUHU KypcaTaju.
CesnieHHUHT ce3rupauru 85%, Maxcycauru 3ca 82% pe6 tonuaau. By HaTuxanap
CeJIEHHUHT aHTUOKCUJAAHT (QepMeHTJIap TapKUOWAArd poJud Ba penpoayKTHUB
»KapaéHJsiapJary axaMusiTH 6UJaH U30XJdaHau (2-pacMm).
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2-pacM. PoJIMKYJIAP CYIOKJAUK[A IIMHK Ba CeJleH KOHLEeHTpalusJapyd acocuza
“ny4y” ¢osIMKyJIa CHHAPOMH PUBOXJIAaHUIL XaBUHU nporHosJam ROC Taxiuau

YMyMuil Tax/IMJAAaH KeJub YUKUO alTUIl MyYMKUHKH, IIMHK Ba CEJIEHHUHT MacT
koHUeHTpanusaapu [1PC xaBGuHU 01AUMH/AAH NPOrHO3JIaLI/ A UIIOHYIN KYpcaTKU4Iap
6y116 xucobsaHagu. ROC Tax/iui KypcaTKU4uaapu yJaapHUHT 10Kopu AUC KuiiMaTaapu
(muHk yuyyH 0,81, ceneH yuyyH 0,79) Ba MILNOHYJIM CE3TUPJMUK XaMJa MaXCYCJUK
Jlapakasapy 6UJ1aH KJIMHUK aMa/IMET/Aa KY/IJIAaHUIUIIY MYMKUHIUTUHU TacAUKJAaau. By
X0JIaT LIMHK Ba CeJIEHHUHT QOJIIUKYJISIP MyXUTAaru 6M0JIOTMK aXaMUSITUHU iHA 6Up 60p
Kypcatu6b, ynapuu [1OC Tamxucaam Ba npoduaakTUKacu/a MaTOreHeTUK acocjJaHTraH
6uoMapkepJiap cudpaTuia TaBCUS KUJIUII UMKOHUHU Gepasu.

llynpait Kuaub, YTKa3uIraH TaJAKUKOT HaTWXKalapu QOJUIUKYJISAP CYHOKIUK/A
IUHK Ba CEJEHHUHT MUKAOpPU “nyd’ ¢osuiukysa cuHapomu ([IPC) 6usaH OGOFIMK,
XoJaTJapJa ce3WjJapJju JapaxaZa [acauraHuHW Kypcatau. by xosar ymoy
MUKpO3JIEMEHT/IAp PENpOAYKTUB >KapaéHJjapJard MYXAM pOJIMHU Ba yJApHUHT
eTUIIMOBYMJIUTH  TyXyM  XyXaWpa cudaTv, OByJdALUA  >KapaéHU  xamza
dosIMKyi0oreHe3sra cajJbuil TabCUpP KYpPCAaTHUIIMHU sHA OUp OOp TacAUKJIaAUIU.
KoppensiioH Tax/iuJ HaTWXKajlapyd ywoby MHUKpo3JieMeHTap TaHKAcauru [IPC
NaToreHe3WHUHT MyXUM 3BeHOJIapU/1aH OMpPU 3KaHJIUTUHU UMUK acoc/ia TaCAUKJIanau.
Bynaan Tamkapu, ROC Tax/iua HaTUKalapy LIMHK Ba ceJieH gapaxkanapu [IPC xaBouHu
NPOrHO3 KUJIWIL/A I0KOPU JAUArHOCTUK aXaMHUATra 3ra 3KaHWUHU KypcaTAu. LIuHK yuyH
AUC=0,81 (95% CI: 0,72-0,89; p<0,001) Ba cesen yuyn AUC = 0,79 (95% ClI: 0,70-0,87;
p<0,01) kypcaTKuW4Japy yJapHUHT OHOMapkKep cudaTujia UUIOHYJIU KUWMaATra ara
3KaHJIUTMHU TacAuKaagu. OJIMHraH HaTWXKajlap acocu/ia IyHU TabKUAJ1all MYMKHUHKH,
“IIPC” aHUKJ/IaHTaH €KW YHUHT PUBOXKJIAHUIIY XaBPHU IOKOPH Oy/raH aésiap/a MHK Ba
CeJIEHHUHI eTHUIIMOBYMJIMIA MHUKpO3JIEMEHTap JAUcbalaHCHMHUA OapTapad 3THUII
MakKcaJuaa TYFPUAAH-TYFPU KIMHUK UHTEPBEHLUAHU Tanab Kuaaau. lly 6ouc, LuHK +
ceJleH KOMIUIEKCMHM KyJUIall MUKPO3JEMEHTJIap TaHKUCJUTWHU  TYJAAUPULL,
AHTUOKCHUJAHT XMMOSIHY Ky4aWUTUPHIL, OKCUJATHUB CTPeCC AapaKaCHUHU MacauTUPUII Ba
TYXyM Xyallpa MYXUTHHUHT (QU3UOJIOTUK 0AapKAPOPJUIMHK THUKJIAIIra KapaTUJraH
WJIMUM acoclaHraH €éHpamyB Xucob6saHaau.llly Tapuka, IMHK + ceJieH KOMILJIEKCH
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OpKaJIu MHUKpO3JIEMEHTJIap KoppeKuuscuHu yTkasuim “[IPC” aHUK/IaHTaH Ba IOKOpPHU
xaB( rypyxura KUpyBYH aé/iap/ia HapakKaT aToOreHeTHUK, 6a/IKM KJIMHUK )KUXATaH XaM
TYJIMK acOCJIaHTaH XU Co0J1aHa/iH.

TagkKuKoT HaTHKaapura Kypa, “ny4” ¢oJsuimKyJia CHHPOMU Ky3aTHJIraH Ba xaBd
rypyxyjaru aéanapza QosiMKyasp CYIK/IMK/Aa [UHK Ba CeJleH Japaxalapy ce3ujapJiu
nacaliraHd aHUKJAaHAU. MUKpO3/JeMeHT/ap TaHKUCJIUTU aHTUOKCUZAHT XUMOSIHUHT
CycalMlI¥, OKCUJATUB CTPecC Ky4alullu Ba QOJIJIMKYJIOT€HE3HUHT OY3UIUIIU OUIaH
Y3BUM OOFJIUK 3KaHU TacAukjgaaHau. ROC Taxjun HaTwxkanapu uuHk (AUC=0,81) Ba
cesied (AUC=0,79) napaxanapu [1OCHU oiH/AaH TPOTHO3/IAlIA UITIOHYJIN GUOMapKep
cudaTuga KUMaTra sra 3KaHuHU KypcaTau. Uy 6ouc, ponnukynsap myxutza Zn Ba Se
6axoJiaw [1PC Tamxucu Ba npodpuiakTUKacKJa aMaluil axaMUsITra ara 6yu6, yJapHu
KOMILJIEKC KOppeKIusJJall OpKalyd THUKJ/IALl MaTOTeHEeTUK >KUXATJAAaH acocCJaHraH
€H/I011YB 6y11M0 XHCcobIaHAH.
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