ISSN CO75 9660 (Mied) -
ISSN 2708 420 {Oniw )

[IPOBAEMDbDI
IHAOKRPHUHOAOI'NH

Ne5+« 2016 « tom 62
Ocuosan 8 1955 r.

Hay4YHO-NPaKTU4YECKUN PEeLueH3VPYEMbIN XypHan

Vol 62, No 5 (2016) MI \n.\@mu PA




TE3MCbl AOKAAAOB 4- KOH®EPEHLIVIM EBPOTEMCKOM ACCOLUMALIMIN MOAOAbIX SHAOKPUHOAOIOB

OXUIAETCs, I CHUKEHUE ceKCyalbHOCTHU mociie 40 JieT MOXeT
OBITb IPU3HAKOM CTAPEHUS Y MYXKUUH.

KJIFOYEBBIE CJIOBA

CexkcyanbHas (pyHKIMS, caxapHbIii quadet 1-ro Tumna, uc-
cnenoBanue EBponeiickoro Mykckoro CrapeHMsi, aHKeTa
IIJIS OLIEHKU ceKcyanbHOoM ¢yHKuMu y myxkunH, EMAS SFQ.
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Background. Steroidogenesis is a complex enzymatic pro-
cess in which cyclic adenosine monophosphate (cAMP) and
cyclic guanosine monophosphate (cGMP) play an important
role. Phosphodiesterase-5 inhibitors(PDES5i) increase cGMP,
improving NO availability.

Objective. To investigate whether long-term, chronic treat-
ment with the PDES5i Vardenafil affects adrenal and testicular
steroidogenesis in diabetic men, using liquid chromatography-
mass spectrometry (LC-MS/MS).

Design. A longitudinal, prospective, investigator-started,
randomized, placebo-controlled, double-blind, clinical-trial
was carried out.

Setting and participants. 54 male patients affected by
T2DM diagnosed within the last 5 years were enrolled. 26 and
28 patients were assigned to the verum and placebo-group, re-
spectively.

Interventions. The study consisted of an enrolment phase,
a treatment phase (24 weeks) (Vardenafil/placebo 10 mg twice-
daily), and a follow-up phase (24 weeks).

Outcome measurements. Progesterone (P), 17-hydroxy-
progesterone (170HP), androstenedione (A), testosterone (T),
dehydroepiandrosterone (DHEA), DHEA sulphate (DHEAS),
corticosterone, 11-deoxycortisol and cortisol (C), were evalu-
ated using LC-MS/MS.

Results. No differences were seen in sex testicular steroids
between study and control group. For the adrenal gland, steroids
were considered according to the zona in which they are pro-
duced. Considering steroids produced in the zona fasciculata, no
significant differences were seen in 11-deoxycortisol and C
among visits, both in the study and in the control group. For the
zona reticularis, DHEA significantly decreased during treatment
only in the study group (p=0.007). At post-hoc test DHEA
showed higher levels at visit 2 and 8 than in other visits. The
DHEAS/DHEAS ratio significantly increased during treatment
only in the verum group. Considering the adrenal zona glomeru-
losa, corticosterone significantly changed among visits both in
the study and in the control group (p<0.001). At post-hoc test, in
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both groups, corticosterone was significantly higher at visit 2
(p=0.028), 8 (p=0.003) and 10 (p=0.044), i.e. in coincidence
with the complete clinical and instrumental examination per-
formed only at these visits according to the study protocol.

Conclusions. This is the first double-blind, placebo-con-
trolled clinical-trial in which steroidogenesis is extensively in-
vestigated by LC-MS/MS in T2DM men chronically treated
with Vardenafil for 6 months, and followed-up for 6 months
after therapy-withdrawal. Chronically administered Vardenafil
reduces DHEA levels and increases DHEAS/DHEA ratio as
possible consequences of modulation of steroidogenic enzymes
by tissue changes in cGMP and/or cAMP availability. A possi-
bly stress-related increase in corticosterone is suggested for the
first time.

KEYWORDS

Type 2 diabitis mellitus, adrenal steroids, testicular
steroids, phosphodiesterase inhibitor.
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Beenenune. CtepougoreHe3 MpeacTaBisgeT coOON CIOX-
HBI (pepMEHTATUBHBINM MpPOLECC, B KOTOPOM LUKIUUECKUIA
afneHo3nH-MoHodochaT (HAM®P) u ryaHo3MH-MOHOGochar
(uI'M®) urparot BaxkHYI0 pojib. UHrMOUTOPHI hochommnacTe-
pa3sbl 5 (PDESi) yBennuuBarot ul M@, yBeauduBasi TaKuM 00-
pa3om poctynHocTh NO.

Ileap — uccienoBaTh Kak IIMTEIbHOE MPUMEHEHUE UH-
ruburopa pochonuacrepassl 5 TuIa BapaeHaduIa BIvseT Ha
HallIMOYeUHUKOBBIN 1 TECTUKYJISIPHBIN CTEPOUIOTeHE3 Y 00JIb-
HBIX CaxapHbIM JHUabETOM ¢ TPUMEHEHUEM >KUAKOCTHOM
xpoMarorpaduu-macc-cnekrpomerpuu (LC-MS/MS).

Jlu3aiin. [{nutenbHOE, MPOCMEKTUBHOE, PaHAOMU3MPO-
BaHHOE, T1a1e060-KOHTPOJIUPYyEMOe, TBOMHOE CJIeNOe KIMHU-
Yyeckoe UcclieIoBaHue.

Marepuan u MeTonbl. B rcciienoBaHue BKIIIOYEHBI 54 ma-
LMEeHTa MyXcKoro TmoJja, crpagatwime CI2, KOTopblil ObLI
IUATHOCTUPOBAH B TEYCHHUE MOCASTHUX 5 JIeT. 26 1 28 marm-
€HTOB OBbLJIM OTHECEHBI K IPYMIIE, ToJyJaloleid ucciaenyeMblii
npenapar M 1jianedo COOTBETCTBEHHO.

BmemarennctBa. MccienoBaHue coctosiio U3 (asbl peru-
cTpauuu, ¢dassl jedeHus (24 Hen) (BapaeHadua 10 mr/mare-
00 2 pa3a B ieHb) 1 (pa3sl HaOmoneHus (24 Hen).

KonTponupyembie napameTpsl: nporectepoH (P), 17-ru-
npokcunporectepoH (170HP), annpocrennnon (A), Tecto-
crepoH (T), nerugposnuannpocrepoH (IAI'DA), II'DA cynb-
dar (AI'DAC), kopTtukoctepoH, 11-me30KCHMKOpTH30Ja U
Koptu3oi (C) ObLIM OLIEHEHBI C UCIMOJb30BaHUEM XKUIKOCT-
HoOi1 xpomMaTorpachuun-mMacc-CcrneKTpoMeTpUM.

Pesyabratel. Hukakux pasnuuuii He ObUIO OTMEUYEHO B
YPOBHE TECTUKYJSIPHBIX aHIPOTEHOB B MCCJIEAYEeMOI 1 KOH-
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TPOJIbHOU Tpymmax. s HaalmoYeuHUKOB CTEPOMIBbI ObUIM
OLICHEHBI B COOTBETCTBUU C 30HOM, B KOTOPOIl OHU CUHTE3M-
pytorcs. [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 AT DA 3HaUUTEbHO CHU3WIICS BO
BpeMsl JIeUEHUsI TOJbKO B ucciaeayemoil rpymme (p=0,007).
IIpr peTpocIeKTMBHOM aHajM3e 0ojice BBICOKHME YPOBHM
JII'DA 6bun 3apuKcupoBaHbl Ha 2-M U 8-M Bu3uTax. OTHO-
menue AIDAC/AT'DA 3HaUUTEbHO YBEJIMYUIOCHh BO BpeMsl
JIeYEHM S TOJIBKO B IpyIiIie, mojyJatoiieid mpernapar. Yto kaca-
eTcs KIIyOOUYKOBOI 30HBI HAATIOUEYHUKOB, YPOBEHb KOPTHUKO-
CTEpOHa CYIIECTBEHHO M3MEHUJICS B XO/I€ BU3UTOB KaK B MC-
cJeryeMoi, Tak M B KOHTpobHOI Tpytiie (p<0,001). I[Tpu pe-
TPOCIIEKTUBHOM aHaJIM3¢ B 00€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-WUHCTPYMEHTALHBIM 00CTIen0-
BaHMEM, KOTOPOE BBHITIOJHSJIOCH TOJIBKO Ha 3TUX BU3UTAX B
COOTBETCTBUU C MPOTOKOJIOM UCCTIeTOBaHMSI.

BoiBoabl. DTO MepBOE ABOMHOE ClIeIoe IJ1aled0-KOHTPO-
JIMpyeMoe KJIMHMYECKOe UCCIeI0BaHUE, B KOTOPOM CTEpOHU-
JIOreHe3 TOIPOOHO MCCAeNOBaH METOIOM KMIKOCTHOM
xpoMarorpaduun-macc-crnekrpomeTpun mpu CI2 y My>K4uH,
MOJIy4YaBIINX BapaeHa(UI B TeueHrEe 6 MeC, U MOCIEAYIOIINM
repuogoM HaOaomeHuss 6 Mec. JauTenbHOe IIpUMEHEHHE
BapAeHa(dmiIa cHIKaeT ypoBeHb I DA u yBelmM4MBaeT COOT-
HomeHne JTDAC/ATDA, BO3MOXHO, BCICICTBAE MOMYJISI-
i (pepMeHTOB CTepoumoreHe3a, a MeHHO I M® u/wmm
HAM® B TKaHsX. [ToBBIIIEHE KOPTUKOCTEPOHA, BOSMOXKHO,
CTpecc-MHIYIIMPOBAaHHOE, OTMEYEHO OTHOKPATHO.

K/IIOUEBBIE CJIOBA

CaxapHblii quaber 2-ro Tumna, Haarno4YeuyHUKOBBIE CTEPO-
WJIBI, TTIOJIOBbIE CTEPOUABLI, MTHTUOUTODP (pochomuacTepassl.
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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.

KEYWORDS

mRNA, gene expression, hypogonadotrophic hypogo-
nadism.
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O6ocHoBanne M Hedb. [MITOTOHATOTPOITHBIN TUITOTOHA-
1mu3M (I'T) — cuHapoM, XapaKTepu3yIOIIMICS 3aIePKKOi JI1M00
OTCYTCTBHEM TIOJIOBOTO CO3PEBAHUSI BCIIEACTBUE HAPYIIEHUS
(GyHKUMOHUPOBAHUSI  TMIOTATIAMO-TUIIOMDU3APHO-TOHATHOM
ocu. I'T MoxeT ObITh Kak HacJAeICTBEHHbIM (HampuMep, CUH-
npom KambMmaHna), Tak v criopaguyeckuM. Ha ceromHsrHuiz
JeHb U3BECTHO HECKOJBKO NECSITKOB T€HOB, MPOAYKTHI KOTO-
PBIX BOBJIEYEHBI B CTAHOBJIEHUE Y HOPMaTbHOE (DyHKIIMOHUPO-
BaHue pernponyktuBHoi ocu. [Topexnenust JIHK obHapyxu-
BaloTCs TOJILKO B 5—15% ciyuaes I'T. Tlo aToii npuunHe B Ha-
1IeM UCCIIeOBAHUY MBI UCTIONB30BAIA KOJTMYECTBEHHOE U3Me-
peHMe IKCTIPECCUN HEKOTOPBIX U3BECTHBIX TEHOB, OTBETCTBEH-
HBIX 3a penpoayKTuBHYy10 ¢yHKumio, PHK koropsix o6Hapy-
KMBAaeTcsl B JieWKOIMTaX Tieprudeprnieckoil KpoBU. DTO TeHBI
GNRHR v GNRH1 (Heo6xomuMBbl 1151 00eCcIie4eHIsI HOpMaJlb-
Horo 6uonorudeckoro acddexra ['HPT); PROK2 wu CHD7 (ot-
BETCTBeHHBI 32 MUTpauuio ['HPT-HeiipoHOB 13 MecTa ux oopa-
30BaHUSI B HOCOBOI IJIaKoAe K MecTy (DyHKIIMOHUPOBAHUS B
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