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TPOJIbHOU Tpymmax. s HaaloOYeYHUKOB CTEPOMIbI ObUIM
OLICHEHBI B COOTBETCTBUU C 30HOM, B KOTOPOIl OHU CUHTE3M-
pytores. [Ipu aHanmM3e aHIPOTEHOB IMYYKOBOM 30HBI HE OBLIO
BBISIBJICHO CYILIECTBEHHBIX pa3iMuuii B ypoBHe 11-me30KcH-
KOPTHU30JI1a KaK B MCCIIEYyeMOii, TAK U B KOHTPOJILHO TPYTITIE.
B cetuaroii 30He — ypoBeHb JAI'DA 3HaUUTEbHO CHU3WICS BO
BpeMsl JIeUeHUsl TOJbKO B ucciaeayemoil rpymme (p=0,007).
[Ipu peTpocneKTMBHOM aHaju3e 0oJjiee BBICOKHE YPOBHU
JII'DA 6 3apuKcupoBaHbl Ha 2-M U 8-M Bu3uTax. OTHO-
menue AIDAC/AT'DA 3HaUUTEbHO YBEJIUYMIOCHh BO BpeMsl
JIeYEHM S TOJIBKO B rpyIIie, mojyJatoiieii mpernapar. Yto kaca-
eTCs KIIyOOUYKOBOI 30HBI HAAMIOUYEYHUKOB, YPOBEHb KOPTHUKO-
CTEepOHa CYIIECTBEHHO U3MEHUJICS B XO/I€ BU3UTOB KaK B MC-
cJeryeMoi, Tak M B KOHTpoabHOI Tpytiie (p<0,001). ITpu pe-
TPOCIIEKTUBHOM aHaJIM3¢ B 00E€MX IPyMIiaX YpOBeHb KOPTUKO-
cTepoHa ObUT 3HAYMTENBHO BhIme Ha 2, 8§ u 10-M BU3WTaX
(p=0,028, p=0,003 u p=0,044 cOOTBETCTBEHHO), T.€. B COOT-
BETCTBUU C TTOJIHBIM KIIMHUKO-UHCTPYMEHTAJILHBIM 00CIen0-
BaHMEM, KOTOPOE BBHITIOJHSJIOCH TOJIBKO Ha 3TUX BU3UTAX B
COOTBETCTBUU C MPOTOKOJIOM UCCIIeTOBaHMSI.

BoiBoabl. DTO MepBoe ABOMHOE ClIeIoe IJ1aled0-KOHTPO-
JIMpyeMoe KJIMHMYECKOe UCCIeI0BaHUE, B KOTOPOM CTepOU-
JIOreHe3 TOIPOOHO MCCAeNOBaH METOIOM KMIKOCTHOM
xpoMarorpaduu-macc-crnekrpomeTpun mpu CI2 y MyK4uH,
MOJIy4YaBIINX BapaeHa(UI B TeueHrEe 6 MeC, U MOCIEAYIOIINM
rmepuogoM HaOaomeHuss 6 Mec. JauTenbHOe IIpUMEHEHHE
BapAeHa(dmiIa cHIKaeT ypoBeHb I DA 1 yBelIM4MBaeT COOT-
HomeHne JTDAC/AIDA, BO3MOXHO, BCICICTBAE MOMYJISI-
i (pepMeHTOB cTepoumoreHesa, a MeHHO I M® u/wmm
HAM® B TKaHsX. [ToBBIIIEHE KOPTUKOCTEPOHA, BO3MOXKHO,
CTpecC-UHAYLIMPOBAHHOE, OTMEUYEHO OTHOKPATHO.
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HYPOGONADISM

A.S. Loktionova', N.G. Eneva?, K.A. Khusniyarova,
L.N. Nefedova, A.l. Kim, A.V. Dreval’,
I.A. llovayskaya'

'Moscow Regional Research and Clinical Institute named after
M.F. Vladimirskiy, Moscow, Russian Federation

2Lomonosov Moscow State University, Moscow, Russian Federation

Background. Hypogonadotropic hypogonadism (HH) is a
disorder characterized by delayed or absent pubertal develop-
ment due to pathology of the hypothalamic-pituitary-gonadal
axis. HH may be both congenital (Kallmann’s syndrome) and
sporadic. Congenital or isolated HH is divided into with anos-
mia/hyposmia (KS) and with normal olfaction (nIHH). Nowa-
days several tens of genes involved in the functioning of the re-
productive axis are known. However DNA lesions can be found
just in 5—15% of such cases of HH.

Aim. So we decided to measure mRNA expression of sev-
eral genes which can be found in leukocytes of peripheral blood
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— namely GNRHR and GNRHI1 (are necessary for adequate
biological effect of GnRH); PROK2 and CHD7 (are responsi-
ble for the migration of GnRH neurons), WDR11 and DUSP6
(are involved in normal sexual development).

Material and methods. A quantitative determination of
mRNA expression of these genes were comlpeted in the fresh
peripheral blood sample by PCR in real time.

Results. Examined patients: 9 women with hypogonado-
tropic hypogonadism (age from 18 to 28 y.o.); duration of the
disease from 2 to 15 years; 3 of them — amenorrhea I and 6 —
amenorrhea II. Reasons of amenorrhea II were: stress, exces-
sive exercises, rapid body weight loss, past use of oral contra-
ceptives. The control group: 19 healthy women; age from 19 to
37 y.o.; with regular ovalutory menstrual cycle, some of them
have children. mRNA expression of examined genes differed
from normal patterns in each case of hypogonadotropic hypo-
gonadism. Changes in GNRHR, GNRH1 and DUSP6 mRNA
expression were found in most of cases. However variations of
mRNA expression were multidirectional in each case and there
was no similarity among expression profiles of patients accord-
ing to amenorrhea type or anamnestic factors.

Conclusions. According to our preliminary results, in
women with hypogonadotropic hypogonadism the functional
activity damage of «reproductive-responsible» genes could be
found in each case. Probably mRNA expression measuring
could be a perspective method for proving hypothalamo-pitu-
itary level of reproductive disorders and may help to determine
which genes should be tested for DNA impairment.
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O6GocHoBanne M Hedab. [MITOTOHATOTPOITHBIN TUITOTOHA-
1mu3M (I'T) — cuHmpoM, XapaKTepu3yIOIIMICS 3aIePKKOi JI1M00
OTCYTCTBHEM TIOJIOBOTO CO3PEBAHUST BCIIEACTBUE HAPYIIECHUS
(yHKUIMOHUPOBAHUSI ~ TMIOTATIAMO-TUIIOMU3APHO-TOHATHOM
ocu. I'T MoxeT ObITh KaK HACJIENCTBEHHBIM (HAMPUMep, CUH-
npom KambmaHna), Tak v criopagudeckuM. Ha ceromHsrHuiz
JeHb U3BECTHO HECKOJBKO NECSITKOB T€HOB, MPOAYKTHI KOTO-
PBIX BOBJIEYEHBI B CTAHOBJIEHVE Y HOPMAaTbHOE (DYHKIITMOHUPO-
BaHue pernponyktuBHoi ocu. [ToBpexnenust JIHK obHapyxu-
BalOTCs TOJIKO B 5—15% ciyuaes I'T. Tlo aToii npuunHe B Ha-
1M UCCIIENOBAHUY MBI UCTIONB30BAIA KOJTMUYECTBEHHOE U3Me-
peHMe IKCTIPECCUN HEKOTOPBIX U3BECTHBIX TeHOB, OTBETCTBEH-
HBIX 3a penpoayKTuBHYyI0 ¢yHKimio, PHK koTtopsix o6Hapy-
JKMBAaeTcsl B JieMKoIMTaxX neprdeprnieckoil KpoBU. DTO TeHBI
GNRHR v GNRH 1 (Heo6xomuMBbl 1151 00ecTieYeHUsT HOpMaJlb-
Horo 6uonorndeckoro addexra ['HPT); PROK2 v CHD7 (ot-
BETCTBeHHBI 32 MUTpauuio ['HPT-HeiipoHOB 13 MecTa ux oopa-
30BaHUSI B HOCOBOI IIaKoAe K MecTy (DyHKIIMOHUPOBAHUS B
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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.
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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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