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PE3FOME. IIpogedero gus1enns 6MiCIy MAKPO- ma MIKpoeaeMeHmig 8 cuposamyi Kposi yeiHox 3 noaixicmosom seunuxie (IIKA). Konmpoasua cpyna —
3doposi acinku. Makpo- ma mixpoesemermumaenii (Mg), mide (Cu), mapeaneysp (Mn), wixea (Ni), yunk (Zn), xpom (Cr), cesen (Se), eanadii (V)
BUHAYAU 8 CUPOBAMLT KPOBI 3G DONOMOLOK MAC-CHEKMPOMEMPIT 3 IHOVKIUBHO 36 S3AHOI0 NAGIMOK.

Ompumani pezyavmamu noxaszaau, wo y xcinok 3 INKAH cnocmepieacmuca 30iavuenisa pisns Mn, Ni, Zn 'y cuposamyi kpoai. 3minu noxazuuicie Mg, Cu, Cr,
Se, Ve sidpizusaucy ¢ obox epynax ycinox. Tarcum wunom, y xcinox 3 [TKS cnocmepieaiombven 3mitu Dasancy MiKpoeaeMenmie y cuposamui Kposi.

Knwouosi caoea: RONIKICMO3 ACUHUKIG, MAKPO- MQ MIKPOCACMERMY

IMonikictos siegnnkis (I1Kf) € mocute momm-
PEHKMM 3aXBOPIOBAHHSIM i 3ycTpivaeTbest y 5-10%
XIHOK (GepTUabHOTO Biky|1]. Ll maTomorist Bin-
HOCUTBCS A0 MYJIBTU(AKTOPHUX 3aXBOPIOBAHb.
Cepen HaANOIIMPEHILIMX MPUUYUH HA3MBAEThCS
MiIBUILIEHUIA PIBEHDb IHCYIIHY, TOPYLIEHHS DYHK-
Uil IMUTOBUAHOI 3471034, TiNEPHOPOJAKTUHEMIS,
rinepaHAporeHisl, CMAaaKOBICTh, OKCUIATUBHUI
cTpec Toino. PaHinie BBaxkanocs, 1o e mpooie-
Ma XIHOK pelpoayKTHBHOTO BiKY, OTHAK B OCTaH-
Hi POKM OyN0 BU3HAHO, 10 HOPYLIEHHHA, AKi
BUHUKAIOTh B PENPOAYKTHBHOMY Billi, CYIIPOBO/I-
KYIOTh 3KiHKY TIPOTSITOM BChOIO I10JJbIIOTO
xuTTe [2].

Makpo- Ta MiKpOENEMEHTH BiAirpaKlTh Hal-
3BUYAIHO BaXJIMBY DOJIb ¥ 3a0C3ICUCHHI JKUTTE-
HNISUTBHOCTI JTIOOWHN, BOHU BXOIOATH IO CKIAIY
faratbox ropmoHiB Ta ¢epmeHTis. Huni icHye
6e3miu KracubikaIliii Makpo- Ta MiKpOEIEMEHTIB,
ajie BOO3 ymMOBHO po3moLiiiia ix Ha TpY IPYIIU:
€CEHLIiMiHI, YMOBHO €CE€HLIIHI, NOTEHUIHHO TOK-
cuaHi | 3|.[lompw Te, 10 eCEHTIITTHI MIKPOSTEMEH-
TH HEOOXiIHI 115 3a6e3MeYCHHS KUTTEMISITBHOCTI
OPTaHi3My, ¥ BHCOKHX KOHUEHTPAaUifX BOHH
MOXYTb MPOSIBJISATM TOKCHUHiI BiaacTuBOCTi.B
3apyOlKHIH ndiTepaTypi 3yCTpidalOTBCA JIMIIE
OKpeMi pOOOTH MPWCBAYEHI BMBUCHHIO BMIiCTY
MiKPOCJICMCHTIB B OpraHismi y XiHok 3 ITKSI. He-
piOKO OTpHMMAaHI Pe3yIBTaTH HOCATH CYIepPewIH-
BHli xapakTtep.B Vkpaini momidHi mocrimkeHHs He
nposoauucda. CamMe TOMY MU 3MIHCHWIM BU3HA-
YCHHS ICSIKUX CCCHUIMHMX MaKpo- Ta MiKpOee-
MCHTH B OpraHi3mi xiHok 3 [1KA.

Marepiam i MeTomu. Ina mpoBeneHHS AOCII -
KEHHS Oy/J10 BUOPAHO 2 TPYIIU XKiHOK: KOHTPOIb-
Ha Ipylla — 3I0POBi XKiHKW 0€3 MaTONOTil perpo-
JYKTUBHOIL cucTeMM (38 KiHOK) i XKIHKH 3 HOJIKi-
CTO30M f€YHUKIB (52 xiuku). Binbip npyroi
IPYIIM TTPOBO/IMBCH Y BiIAMIOBIITHOCTI JI0 KPUTEPIiB
PoTTepaaMcbKoro KoHCEHeyey[4].

KIiHiyHWif eTan eKCIEpUMEHTY — aHKCTYBAH-
Hsl, OOCTEXEHHS, IOCTAHOBKA /iarHo3y — BLIOY-
BaBCd Ha 6a3i HaykoBOTO LEHTPY MPEBEHTUBHOT
TOKCHKOJIOTII, Xap4oBol Ta XiMIYHOI Oe3NeKu Ta
BiIIL1Y EHIOKPMHHOIL TIHEKOJIOCI IHCTUTYTY nefi-
arpii akywmepctBa T1a ri"Hexomnorii HAMH
Vkpainu. B 060x rpynax :kiHOK BU3HAYAIU PiBEHb
Makpo- Ta MiKpOEJEMEHTIB ¥ CUPOBATIlI KPOBi:
MarHio (Mg), Mini (Cu), mapranuio (Mn), Hike-
mo (Ni), mrHKY (Zn), xpomy (Cr), ceaeny (Se),
BaHamio (V). JOCHIKYyBaIM MiKpOEIEMEHTH Ha
06aszi akpeauTtoBaHoi JsabGoparopii Haykosoro
LIEHTPY MPEBEHTUBHOI TOKCUKOJIOTII, XapuOBOl Ta
XiMIYHOI Oes3nexku iMeHi akanemika JI. I. Measens
MQO3 ¥kpaiuu 3a BanigoBaHOW MeTOIMKOK MYK
4.1.1483-03. st BOCHIIKCHHS Opany O113bKO0 3
MJI cupoBaTKu Kposi. ITiciasg MiKpOXBHILOBOI
MiHEpatizalii 3pa3ku aHaIi3yBaIu Y MAac-CITEeK-
TPOMETpi 3 IHAVKTHUBHO 3B fA3aHOI0 TIa3MOIO
Bruker MS 820 (ABcrpaitisi) 3 BMKOPUCTaHHSIM
CHELiaTbHOro nporpamHoro 3abdesneueHHs ICP-
MS Expert.

CTaTuCTHUHY OOPOOKY OTPUMAHUX PE3YyJbTa-
TiB BAKOHAJIHM Ha IIPOTPaMHOMY 3a0e3IIeYCHHI
Statistika 6,0. [TpoBoAMBCSI PO3paxXyHOK MeiaHH,
95-ro0 IPOLECHTUIIO, CEPEIHBOAPUDMETUUHOTO
nokazuuka (M). g OUiHKM CTATHCTHYHOI
3HAYMMOCTi OTpUMaHUX n1aHux (P) 6ymno 3acTtoco-
BaHo Kpurepii ManHa—YitHi, Koamoroposa-
CwmipHoBa, t-CTbIOACHTA.

Pesyabratd Ta ix 006roBopeHHd.flK mokazanu
TIPOBEACHI JOCTIIKCHHS, ¥ XiHOK 3 [TKSI BusBIe-
Hi BIIXWJICHHSA KOHLUECHTPALil MiKpPOCJICMEHTIB ¥
CHPOBATLII KPOBi IMTOPIBHSHO 3 KOHTPOJIBHOK IPy-
o (IUB. TaOIL.).

Marsiit Bimirpae BeIHWKY pOJb Yy peryisimil
0OMiHY PEYOBMH, (DYHKLIiT HEHTPAJIBLHOI HEPBOBOI,
CEPIIEBO-CYAMHHOI Ta iHIIMUX CHUCTEM OpTraHi3My.
HOCUTb cymepeusuBi jgaHi 1WOAO0 MPUYETHOCTI
MarHilo 10 BuHHKHCHHS IIKS. Omgni arTOopm
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BmicT Makpo- Ta MiKpoeJileMeHTIB Y CHPOBATHI KPOBi KiHOK Y KOHTPOJIBHIN rpymi Ta y Xinok 3 ITKA (MI;J?;HHH
Konrposb KA
Meniana 95 % M Meniana 95 % M F

Marnii 21,59 85,35 26,78 224 75,1 28,11 0,32
Mins 0,81 1,62 0,84 0,87 1,52 0,96 0,085
MapraHeus 0,0035 0,014 0,0056 0,0095 0,13 0,035 0,0012
Hikenn 0,001 0,097 0,013 0,036 0,194 0,056 0,000011
1uHk 0,442 0,65 0,46 0,655 1,62 0,756 0,039
Xpom 0,069 0,25 0,086 0,05 0,25 0,081 0,76
Cenen 0,093 0,62 0,129 0,083 0,33 0,111 0,76
Bauaniit 0,01 0,058 0,019 0,0125 0,06 0,019 0,39

CTBEPIXKYIOTE, IO MATHIA MIPAYETHHN 10 BUHUK-
HEeHHS 1[iei maTosorii i MoB’A3yI0Th IIi 3MiHM 3
NOPYIIEHHSAM OOMIHY TMoKo3u[5], iHmi e —
3anepeuytoth (6). [IpoBegeHHI HAMU DOCIIIKEH-
HS IOKa3aid, Woe y XiHok 3 IIKS mokasHukm
KOHIIEHTpAIlil MarHio B CHPOBATIIi KPOBi HE Bill-
PI3HAIOTLCS Bil KOHTPOILHOI TPYIIN.

Benvka KinbKiCTh poOGIT 3acBimyuma TpUYET-
HICTh Mifi 10 perysiii GyHKuil rinotanamMo-rino-
(izapHO-TOHAmHOI cuctemu. Taxk, y xiHok 3 [TKA
CITOCTEPITAETHCS MIIBUILIEHHS PiBHA Midi B CHPO-
BaTLi KpoRri [6]. OCTaHHI TOCIIIKXCHHS 3aCBiTUM-
JW, IO KPiM TOPMOHAIBHHUX IOPYIIEHB, 3MiHH
KOHLIEHTpaLii Mili CYITPOBOJIKYIOTbCS aKTUBI3aLli-
€10 TPOIICCIB OKCHAATHBHOTO CTPECY, TTPH YOMY
Milb Bigirpae posb Karanizatopa. Sk noxkasaiu
HAallli AOCHimKeHHS, ¥ XiHOK 3 IIKS cmocrepira-
€THCS MiIBUILCHHS PiBHS BMICTY Mili B CMPOBATIIi
KkpoBi (Memiada 0,81 1/17T) TOPiBHAHO 3 KOHTPOJIEM
(Memiana 0,87 1/11), Wonpasna, 3MiHH, SIKi MH CIIO-
CTEPIraau, MaIu TEHACHUIHHUI XapakTep.

Kpim Migi, y BUHUKHEHHI OKCUJIATHUBHOIO-
CTPECYBEJIMKY POJ1b Biflirpae UMHK, SIKW{ BXOAHUTb
J0 cknany 6aratb0oX (PepMEHTIB Ta TOPMOHIB.
O0uaBa IUX MIKPOCICMCHTH BXOIITE OO CKIAAY
Cu4/Zn CyilepOKCHATUCMYTAa3l — aHTHOKCHIAHT-
HOTO (hepMeHTY. JIOCUTH CYTICPEWINRBI JaHi CTO-
COBHO 3MiH BMiCTy LMHKY y xBopux 3 I[IKA.
YacTuHa DOCTIAHUKIB 3acBilyMiia 3HUXKEHHS
piBHS LMHKY Yy KiHOK 3 ITKS [7, 8]. OnHak, Haii
JOCHIIKEHHs TIOoKa3anu, 1Mo y XiHok 3 IIKA
PiBEHb LIMHKY B CUPOBATIII KPOBi BUIIMIA MOPiB-
HSHO 3 KoHTposeM (P< (0,04). [linBuieHHs piBHS
UMHKY Yy xiHoK 3 TTKA criocrepiranocs # iHIMmMu
aBTopamu (5, 6).

Kpim tmHKy T2 Mini, B Tpoliecax OKCHAATHUBHO-
ro cTpecy bGepe ydacTh Ie OAMH MiKpOEIeCMEHT —
MapraHeub. JocmigXeHHs ITOKa3ajlu, L0 Lei
MiKPOEIEMEHT TIPHUYETHUI 0 MOPYIIeHb OOMIHY

52 CYHACHI

DIIOK03M v XiHoK 3 [TKA[6]. V xinok 3 1K cro-
cTepirajocsi 3MeHIIeHHs1 piBHS MapraHio. [1pu
HAABHOCTI IHCYMIH PE3UCTEHTHOCTI BUSABICHO
NOCHJIEHHH AediuuTy MapraHuw. Huspkuit
piBcHB Mapranio y xiHok 3 [TKS sinznagascs it
IHIITMMH TOCHITHUKAME [5,6]. BinbIicTs aBTOpIB
TaKi BiIMIHHOCTI IOSCHIOIOTH ASMILIMTOM MapraH-
110 B TPOAYKTaX XapuyyBaHHS 3 TOMATBITHMH
PEKOMEHIALISIMH BKJIFOYATH MapraHelb 10 pallio-
Hy. Hanri pe3ynsratét JOCTITKEeHE CYTIEPEYATh UM
MaHNM. fIKIII0 B KOHTPOJIBHIM IPYIIi XKiHOK, MEia-
Ha piBHS MapraHu 6yaa Ha piBHi — 0, 0035 I/m,
TOo B rpyui XxiHok 3 IIKf, BoHa nopiBHIOBaNa
0,0095 1/1, 1OCTOBIPHICTh Pi3HULI MiX Ipynamu
6yna cytresoro i gocdarana P< 0,0012. IMpuuuHu
TAKO1 PO3DIXHOCTI HAM HE BiIOMi Ta MOTPEOYIOTh
TOATBIIOTC BUBYCHHSI.

Hesaxatouu Ha te, o BOO3 BigHecIa HiKeIb
IO TPYITH MiKpOENIEMEHTIB, SIKi € MMOBIPHO €CEeH-
LWiHUMM, B JLTepaTypi HIPaKTHYHO BiICYTHS
iHbopMallia nMpo posib HBOrO MIKPOCJIEMEHTY B
peryisuii GyHKLii penpoayKTMBHOI CHUCTEMH.
Ham 3yctpinace auiue oaHa podoTa KMTANCBKMX
JOCJTiTHUKIB, B SIKiil OYJ10 MOKA3aHO, 110 Y XKiHOK 3
TTKSI CHOCTCplFElETLCH TIIBULICHHS plBHﬂ HlKCJIIO
B cuposartiii Kposi [7]. Taka HanpaBIeHICTE TIiA-
TBEPILKYETHCS PE3YNETATAMU HAIITUX MOCITITKEHb.
Hamu BUSIBIEHO CYTTEBE 30iIbIICHHS KOHUEHTpPA-
il HIKeIX B CUPOBATLi KpoBi y xkiHOK 3 [1KA
MNOPIBHSIHO 3 KOHTPOJILbHOO rpynoo (P< 0,0001).

Jlo 1IbOoro uyacy He 30BCiM 3po3yMina poiab
XpoMy Y (DOPMYBaHHI MATOJIOTIi PENPOAYKTUBHOT
cucteMH [9]. OnmcaHi 3MiHM CTOCYIOTBCS, IIIBHI-
1€, NOpPYLIEHb OOMiHY MII0KO031. ¥ xBopux 3 ITKA
3HIKEHHS PiBHS XPOMY CTITOCTEPITAT0CS Y )KIiHOK 3
PE3UCTEHTHICTIO A0 iHCyniHy [S]. ¥ Toit xe uac B
iHIIiH PoOOTI He OyNI0 BHUSIBICHO 3MiH piBHS
XpoMmy B cuposarii Kposi (7). Mu He crioctepira-
JIU BiIMIHHOCTEH BMICTY XpOMY.
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HeBU3HAUEHOI0 3aTUIHAETLCS i POJTh CEJICHY B
naroreHesi [NKA. B nocnimkeHHSX, NpOBEICHUX B
TypeuunHi, 3a(hiKCOBAHO 3HIKCHHS PIBHS CEICHY
B CUPOBATIIi y XiHOK 3 rirepanaporeniero [10]. ¥V
TOI € 9ac MOCHIIKEHHS, TIpoBeAcHi B TTombi,
HE MiATBEPIHJIA 3MiH PIBHSI CEJICHY YV XiHOK 3
KA [11]. HamMu Takox He Oynao 3adikcoBaHO
BiZIIMIHHOCTEH BMICTY cejeHy B 000X rpymnax
KIHOK.

[TpoBeneHi HaMK TOCHIIKEHHS TTOKA3ATH, 110
PiBCHB BaHAII0 B CHPOBATIII KPOBi HE BIMPI3HSIBCS
B 000X rpymax XIHOK, II0 HiITBEPIXKYEThCI
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HCCAETOBAHHE BATAHCA SCCEHRIIHA/IBHBIX MAKPO- H MHKPOJJAEMEHRTOB ¥ XEHIITHH C HOTHKHCTO30M THYHHKOB
C.B. Iynvros, T.D. Tamapuy, B.O. Buxop, H.H. Kanwyx, I.B. Bemox, C.B. babuu

PE3FOME. [posedeno usyuenie codepycanus Makpo- U MUKPOINEMEHMOB 6 CHIGOPOMKe KPOBU NCeHWUH ¢ HOAuKucmosom suunukos (ITKST).
Koumponsras epynna—3doposste sceigtinnt. Maxpo- u mukpostemenmoi:maenuii (Mg), meos (Cu), mapearey (Mn), nuxeso (Ni), uunk (Zn), xpom (Cr),
ceaen (Se), sauaduil (V) onpedensau 6 coiopomice Kpoasu ¢ HOMOUBIO MACC-CAEKMPOMEMPUY ¢ UHOVKIMHEHO CEAZANHON NAAIMOTL.

Lloayuennvie pesyavmamol noxasaau, ¥mo y xcenuurn ¢ LKA nadniodaemes yeeauuenie yposus Mn, Ni, Zin € coieopomie Kposu. Hanenenus nokasame-
aeit Mg, Cu, Cr, Se, Ve omauvastics ¢ o0eux epynnax yeeniuun. Takum o0pazom, y scenuun ¢ ITKT nabanoarmes usMeRenis 0Uiancd MUxposseMenmos
8 CHIB0POMKE KPOBLL.

Kntonessle €108a: ROAUKUCHO3 AUHHUKOB, MAKDPO- U MUKPOIACMEHINbI.

RESEARCH OF THE BALANCE OF ESSENTIAL TRACE ELEMENTS FOR WOMEN WITH POLYCYSTIC OVARY SYNDROME
S. Gunkov, T. Tatarchuk, V. Vykhor, I. Kapshuk, G. Vetokh, S. Babich

SUMMARY. Completed the study of the content of trace elements in serum of women with polvcystic ovary syndrome (PCOS). In control group were healthy
women. The trace elements Magnesium (Mg), copper (Cu), manganese (Mn), nickel (Ni), zinc (Zn), chrome (Cr), selenium (Se), vanadium (V), were detect-
ed in serum using inductively coupled plasma mass-spectrometry.

The studies have shown that women with PCOS have an increased levels of Mn, Ni, Zn in serum. Changes parameters of Mg, Cu, Cr, Se,V did not differ in
both groups of women. Thus, women with PCOS observed changes in the balance of trace elements in serum.

Key words: policystic ovary syndrome, trace elements.
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