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runotanamyce), WDRI11wn DUSP6 (BoBieueHbI B IIPOLIECC HOP-
MaJIbHOTO TTOJIOBOTO Pa3BUTHS).

Marepuan 1 MeToabl. 9 XEHILH, CTPpaIaIOIIMX CUHAPOMOM
TMIIOTOHAIOTPOITHOTO TUTIOTOHaAM3Ma (Bo3pacT oT 18 mo 29 jer,
JUTMTENILHOCTD 3a00s1eBaHusI oT 2 10 15 net), y 3 u3 Hux I'T co-
MPOBOXIAJICS ITEPBUYHOI aMeHOpeEi, Y 6 — BTOPUYHAST aMEHO-
pest. KoHTposbHas rpymma: 19 3mopoBbIX XKEHIIMH (B BO3pacTe OT
19 no 37 net) ¢ peryiasipHbIM OBYJISITOPHBIM MEHCTPYaJTbHBIM
LIMKJIOM, HEKOTOPbIE M3 HUX UMEIOT JIeTeil. Y BceX MalieHTOB 1
CYOBEKTOB KOHTPOJIBLHOM TPYMIIbl OBUIM B3SITHI OOpa3Libl MepU-
(eprueckoii BEHO3HOI KpOBH, Jajiee MPOBOIMUIIOCH pa3ieeHue
KpOBU Ha (hpaKIiInu, MOC/Ie Yero U3 JICHKOILIMTOB SKCTparupoBa-
nack PHK. 3atem 6bu1a mpoBeaeHa I[P B peaibHOM BpeMeHH,
00J1afao1as TOYHOCTBIO KOJTMUECTBEHHOTO U3MEPEHMSI.

Pesyabratel. KonuuecTBeHHasi 3KCIpeccusi BBIIIEYKa-
3aHHBIX TEHOB OTJIMYAJach OT HOPMAJIbHBIX MATTEPHOB IKC-
MPECCUM Y KaxkIO0ro U3 naureHToB. MI3aMeHeHMsT aKcpeccun
GNRHR, GNRHI v DUSP6 6bln1u HaiiieHbl B OOJBIIMHCTBE
ciay4daeB. B To xke BpeMsi OTKIIOHEHMS 9KCIIPECCU U TeHOB ObLIN
pa3HOHAIpPaBJeHHBIMU U HE ObUIO HaliIeHO CXOIACTB B 3KC-
MPECCUOHHBIX TPOGUIIAX TALIMEHTOB B COOTBETCTBUU C TUTIOM
aMeHOpeu, aHAMHECTUYECKUMHU (paKTopaMu U T.1.

BoiBoapl. CorjiacHO HaIlMM IPEeIBAPUTEIbLHBIM PE3Yib-
TaTaM, OTKJIOHEHHUsI OT HOPMaJbHOI (PYHKIMOHAJILHOM aK-
TUBHOCTU T€HOB, OTBETCTBEHHBIX 3a PENPOAYKTHUBHYIO OCb,
MOTYT ObITh OOHAPYKEHBI Y BCEX KEHIIMH ¢ TUTIOTOHATO0TPOII-
HBIM THUIIOroHagu3MoM. BosMoxHo, wusMmepenHue PHK-
BKCIPECCUU MOXET CTaTh MEPCIIEKTUBHBIM METOAOM AUArHO-
CTUKH TUIOTAJIaMO-TUIIO(PU3apHOTO YPOBHS HapyILIEHUI TTpU
PETNPONYKTUBHBIX PACCTPOMCTBAX, a TaKKe CMOXET ITOMOYb
OIPENEIUTh TeHbI, UMEIOIINE CTPYKTYPHbIE HAPYIICHUS.

K/IIOUEBBIE CJIOBA

MPHK, skcripeccusi reHOB, TMIIOrOHAIOTPOITHBII TUITO-
TOHAIIU3M.
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Background. The cyclical effects of hormones during the
menstrual cycle (MC) are responsible for driving ovulation.
The information about roles of adipokines within the scope of
MC are not definite. Leptin plays a role in sexual function and
regulating the onset of puberty. Thin girls often fail to ovulate or
release an egg from an ovary during menstruation cycles. Leptin
also acts on specific receptors in the hypothalamus to inhibit
appetite. Levels of leptin are increased in women suffering from
premenstrual syndrome.

Aim — the aim of our study was to describe physiological
changes of selected steroids and adipokines at healthy women
during the MC.

Material and methods. Twenty-seven women with regular
menstrual cycles were included in the study. Each sample was col-
lected in cooled EDTA tubes, centrifuged at 2000 rpm in a refriger-
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ated centrifuge, and stored at —80 °C. For all samples we measured
luteinizing hormone (LLH), follicularstimulating hormone (FSH),
sex hormone-binding globulin (SHBG), testosterone, dehydro-
epiandrosterone (DHEA), estradiol, 7a-DHEA, 73-DHEA,
7-oxoDHEA, 17-hydroxyprogesterone (17-OH P), progesterone,
cortisol, adrenocorticotropic hormone (ACTH) by RIA and
IRMA. Levels in plasma of hormones associated with food intake
(c-peptide, ghreline, GIP, GLP, GLP-1, glucagon, insulin, leptin,
PAI-1, resistin and visfatin) were measured using magnetic bead-
based multiple assays (x-MAP technology, «Luminex Corpora-
tion»). Two kits were used: the 10-plex Bio-Plex Pro Human Dia-
betes assay and the 2-plex Bio-Plex Pro Human Adiponectin and
Adipsin assay (both «Bio-Rad Laboratories»).

Patients. Twenty-seven women with regular menstrual cy-
cles (cycle length 28+2 days) were included in the study. The
average age of the women was 31.8+£3.56, and average BMI
22.942.8. The women used no hormonal contraceptives or oth-
er medicines influencing the production of steroid hormones,
and were non-smokers. Before enrollment in the study, all
signed informed consent that was approved by the local ethical
committee of the Institute of Endocrinology.

Intervention. Fasting blood samples were taken in the
morning between 7 and 8 am. The first sampling was done at
the start of the menstrual cycle (1st or 2nd day). Subsequent
samples were taken at regular intervals every three days, for a
total of 10 samples taken during the study.

Main outcome measures. During the MC we found in-
creased levels of testosterone, estradiol, progesterone, and
17-hydroxyprogesterone during ovulation. SHBG gradually in-
creased after ovulation. There was a significant decrease in re-
sistin levels during ovulation, followed by an increase in the lat-
ter part of the cycle. Adipsin showed a notable increase during
ovulation, but this increase was not statistically significant.

Results. Classical changes in gonadotropins, estrogens and
progesterone during the menstrual cycle are accompanied by
less striking but significant changes in 17-hydroxyprogesterone
and testosterone. No significant changes show dehydroepian-
drosterone and its 7-oxygenated metabolites. Adipokines show
atendency to increase during ovulation, while ghrelin and resis-
tin decrease. There is also a remarkable association of sex hor-
mone binging globuline (SHBG) on the day of the cycle.

Conclusions. Our results demonstrate that changes to adi-
pokines during the menstrual cycle are not substantial. Differ-
ing leptin levels are characteristic for premenstrual syndrome.
Precise descriptions of physiological changes in healthy women
are important in helping us understand the significance of the
changes accompanying various pathological states.
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O6ocHoBanme. llukmmyeckue >¢h@eKTHl TOPMOHOB BO
BpeMs1 MeHCTpyasnbHoro mukia (ML) oTBeTcTBeHHBI 3a Ha-
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cTyruieHue oByJssunu. MHdopmalus o posin afuloOKMHOB B
TeueHre ML He onpeneneHa. JlenTuH urpaet ornpenaeaeHHYI0
POJIb B CEKCYaIbHOM (DYHKLIMM U PETYJISILIMI HACTYILIEHUS 110~
JIOBO#1 3pesIOCTU. Y XyABIX IEBYIIEK YaCTO He HACTYIAaeT OBY-
JIALUST WIK SIALEKIETKAa He BBIXOAUT U3 SIMYHMKA BO BpEMsI
MILI. JlenTuH Tak:Ke BO3NEUCTBYET Ha ClieLIM(UUECKUE peLer-
TOpHI B TMIIOTAJIaMyCe, CHIKAsl alleTUT. YPOBEHb JICITUHA
MOBBIIIAETCS Y XKEHIIUH, CTPAJalolIuX OT MPeaMEHCTPYyalb-
HOT'O CHHIPOMA.

Ilesn uccaenoBanusa — ornucaTh (GU3NOJIOTUYECKHIE U3ME-
HEHUSI BBIODAHHBIX CTEPOMIOB M aAUIIOKMHOB y 3I0POBBIX
KEeHIIUH Bo BpeMst M1,

Marepuan u Metoabl. B rccinenoBaHue ObUTM BKIIOYEHBI
27 XeHIIMH ¢ peryasipHbiM MII. 3a6op KpoBu ObLT ITPOU3BE-
JIeH B oxJIaxIeHHbIe mpooupku ¢ DATA, npoOUpKU LIEHTPU-
¢yrupoBansl ipu 2000 06/MUH B LIECHTPUDYTE C OXJIAKICHUEM
u xpanuauch ipu —80 °C. Bo Bcex obOpasuax ObL1 ornpeaeieH
YPOBEHb JIIoTenHu3upytoiero ropmona (JIIN), dhonukynoctu-
mysupymomiero ropmona (®CI), rmoby/nHa, CBI3bIBAIOLIETO
mojioBeie TopMoHbl (I'CIIT), TecTocTepoHa, nernMapo3nuaH-
npocrepoHa (JAI'DA), acrpamwona, 7a-AT'DA, 7p-ATIDA,
7-0xoAI'DA, 17-runpokcunporecrepona (17-OH P), nipore-
CTepOHa, KOpPTU30Ja, aJpPeHOKOPTUKOTPOIIHOIO TOpMOHA
(AKTT) c momomnisio PUA 1 UPMA. B mutasme 6wt omnpene-
JIEeH YpOBEHb TOPMOHOB, CBSI3aHHOIO C IIPUEMOM ITMILIU
(C-nentun, rpeaud, 'UII, I'TITT, GLP-1, raokaroH, uHcy-
nvH, gentuH, PAI-1, pesuctrHa U BUCTaUH) C TTOMOIIIbIO
MarHUTHBIX OYCMHOK Ha OCHOBE aHalM3a MHOTOKPATHBIX
nmpo6 (x-MAP TexHonoruu, «Luminex Corporation»). beiu
HCITIOJIb30BaHbI 1Ba Habopa: 10-plex Bio-Plex Pro Human Dia-
betes 1 2-plex Bio-Plex Pro Human Adiponectin and Adipsin
(«Bio-Rad Laboratories»).

IMammenTsl. B nccienoBaHue ObUIM BKITIOYEHBI 27 KEH-
IIUH C PEryJsipHbIM MEHCTPYaJbHbIM LIUKJIOM (IJIMHA LIUK-
na 28%2 nHs). CpemHMit BO3pacT KEHIIMH COCTaBUJI
31,8+3,56 roma, a cpenHuii uHaekc Maccel Teaa (MMT) —
22,9+2,8 xr/m?. XKeHIIMHBI He UCIIOJb30BaIX HU OOUH rop-
MOHAJIbHBIA KOHTPALIEIITUB WK APYrve JIeKapCTBa, BIIUSIO-
1€ Ha BBIPAOOTKY CTEPOMIHBIX TOPMOHOB, He Kypuiu. Jlo
BKJIIOUEHUs] B MCCIEOOBaHUE BCE IMOMMUCAIN MHGOPMUPO-
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BaHHOE coIJIacue, KOTOpoe ObUIO 0J00pEHO MECTHBIM 3THYE-
CKUM KOMUTETOM MHCTUTYTa S9HIOKPUHOIOT M.

BmemareancTBa. 3a60p KpOBY ITPOBOAMIICS YTPOM HATO-
mak mexay 7.00 u 8.00. ITepBblii 3a60p P06 ObLT BLITTOHEH B
Havane MII (1-i1 wim 2-i1 nens). [locnenyromme o6pasiibl
ObLIM B3SITHI Yepe3 Pery/sipHble MPOMEXYTKM BPEMEHM KaX-
nble 3 IHs, B 001LLei ciaoxHocTh 10 06pa3ioB, B3THIX B XOA€
HCCIeI0BaHUS.

OcHoBHbIe KpuTepun ouenkn. B reueHne MI1I M1 00Hapy-
KM TIOBBIIIEHHBI YpPOBEHb TECTOCTEPOHA, 3CTpaauoa,
MporecTepoHa 1 17-TUAPOKCUIIPOTeCTEPOHA BO BpEMSsI OBYJIsI-
. SHBG mnocTteneHHO yBEJIMYMBAETCS I1OCE OBYJISILIVU.
BbL10 BBISIBJIEHO 3HAYUTEILHOE CHIDKEHIE YPOBHEN PE3UCTH-
Ha BO BpeMsI OBYJUSILIMM, C IOCJACOYIOIIMM YBEJIUYEHHEM BO
BTOPOIA ITOJIOBMHE LIMKJIA. ATUIICHH MOKA3aJl 3aMETHOE YBEIM-
YeHUe B MIEPUO/ OBY/ISILIMK, HO 3TO YBeJIMYeHUE He ObLIO CTa-
TUCTUYECKU 3HAYMMBIM.

Pesyabrarel. Kitaccuueckue u3aMeHeHUsI B ypOBHE TOHaA-
JOTPOIMHOB, 3CTPOI€HOB M IIPOreCTepOHA BO BpPEMSI MEH-
CTPYaJIbHOTO LIMKJIA COIPOBOXIAIOTCS MEHee 3HAYMTEIbHbI-
MM, HO CYIIIECTBEHHBIMU M3MEHEHUSIMU YPOBHS 17-TUAPOK-
CUIIPOrecTepOHa U TecTocTepoHa. HMKaKuX CyliecTBEHHBIX
M3MEHEHUI He ObLIO MPOASMOHCTPMPOBAHO B YPOBHE JErH-
JNIPORMUAHAPOCTEPOHA U €ro 7-OKUCJIEHHBIX METaOOJUTOB.
AIUTIOKMHBI I€MOHCTPUPYIOT TEHAECHIINIO K YBEJIUYEHUIO BO
BpeMsI OBYJSILIMM, a TPEJIMH U Pe3ucTuH cHipkeHue. Cylie-
cTByeT 3aMeTHas B3auMocBsi3b ['CIII ¢ gHeM 1ukIa.

BoiBoapl. [ToyuyeHHbIE pe3yIbTaThl IOKA3bIBAIOT, YTO U3-
MEHEHUSI alUIIOKMHOB BO BPeMsl MEHCTPYAJIbHOIO IIMKJIA He
SIBJISIIOTCS CYIIeCTBEHHBIMU. OTIMYAIOIIMeCs] YPOBHU JICIITH-
Ha XapakKTepHBbI IS IpPeAMEHCTPYaJlbHOro CHMHIpoMa. Tod-
Hble OMUcaHus1 (U3MOJOTMYECKIX M3MEHEHUN Y 3I0POBBIX
JKEHIIUH UIPaloT BaxXKHYIO POJIb, IOMOrasi HaM IOHSTh 3Ha4e-
HHe U3BMEHEHUH, COMTPOBOXIAIOIINX PA3IMYHbIE ITATOJIOIMYE-
CKHE COCTOSTHMSI.

KJIIOYEBBIE CJIOBA

AIUMOKUHBI, MEHCTPYaJIbHbIA LIMKII.
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