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IMATOMOP®OJIOI'TYHI 3MIHHU PECIIIPATOPHOI'O IMATOMOP®OJOI'MYECKHUE U3MEHEHUS
PECIIMPATOPHOI'O OTJAEJIA JIET'KUX ITPU

BIJUILTY JETEHBb TP MHOKWHHIN
MHOZKECTBEHHBIX CKEJIETHBIX TPABMAX

CKEJIETHII TPABMI I3 3ACTOCYBAHHAM

IHTPAMEAQYJISIPHOI'O OCTEOCHHTE3Y
B EKCHEPUMEHTI
3asaus JILM., Ky3b V.B.

V pocmimax na 90 6inmx mrypax-camusax Jinii Bicrap
CBITJIOONITUYHUM Ta €IEKTPOHHOMIKPOCKOIIYHHM METOAAMHU
BUBYCHO B juHamini (6, 24, 72, 168&o0x1.) mikpockomiuHi Ta
YIBTPACTPYKTYpHI 3MIHM KOMIIOHEHTIB  peCHipaTOpHOTO
BIAJUTy JIETEHb TIPH MHOXWHHIH CKeNeTHIH TpaBMi i3
3aCTOCYBaHHSIM  IHTpPaMEAyJSIPHOTO  OCTEOCHHTE3y B
eKCIepUMEeHTi.  BcTaHoBieHO, IO  IHTpaMeqyIApHUN
OCTEOCHHTE3 CTETHOBHMX KICTOK, HPOBEIEHHH BIPOIOBXK
nepinx 24X TOOMH MICIsl TPaBMU  CYMPOBOJKYETHCS
BUPOKCHUMH 3MiHAMH CTPYKTypHOI opramizamii  BCix
KOMIIOHEHTIB PECIipaTOPHOTO BiAMITY JIETeHb. 31 301IbIIEHHM
TepMiHy pociipkenss (72-168roz.) B pecripatopHOMY Bimini

CIIOCTEpIraoThCsl  SIK  JUCTPOGIUYHO-NECTPYKTHBHI  Tak 1
KOMIIEHCATOPHO-TIPHCTOCYBAIBHI 3MiHH.

KmiouoBi ciioBa: nereni, pecmipaTopHud — Bifuin,
eKCIIepUMEHTaJIbHA MHOXXHHHA CKeJeTHa TpaBMa,

IHTpaMeyJIIpHUI OCTEOCHHTES.

Crarrs Hagiiinoma: 14.05.18.

C UCIIOJIB30BAHUEM UHTPAMENYJJIAPHOT'O
OCTEOCHHTE3A B OKCIHEPUMEHTE
3asan JI.M., Ky3b V.B.
B onbirax Ha 90 Genbix Kpbicax-caMmIiax JUHUM Bucrap

CBETOONTHIECKHM u 9IIEKTPOHHOMUKPOCKOIINYESCKUM
MeTojaMu H3y4eHo B auHamuke (6, 24, 72, 168 4.)
MHKPOCKOIIUYECKHE U YJIBTPACTPYKTYPHBIE  HM3MEHEHHS
KOMIIOHGHTOB ~ PECIUPATOPHOTO  OTAeda  JIETKHX  IIpU
MHOXXCCTBCHHON  CKCJICTHOH TpaBME C  IPHMEHECHHEM
HHTPAMEIyUIPHOTO  OCTEOCHHTE3a B OKCIEPHMEHTE.
YcraHoBieHo, YTO  WMHTPAMEAYJUIIPHBIL ~ OCTEOCHHTE3
OenpeHHBIX KOCTel, NPOBEACHHBI B TEUCHHH NEPBHIX 24X
YacoB IOCIE TPaBMBI COMPOBOXKAACTCS  BBIPAXKCHHBIMU

MU3MEHEHHUSAMH CTPYKTYPHOH OpraHH3aliy BCeX KOMIIOHEHTOB
pecnmpaTopHoro otaena Jerkux. C  yBeIMYeHHEM CpOKa
uccnenoBanust  (72-168 4.) B pecnuparopHOM — OTHEIe
HaOMIOMAIOTCSl KAk JUCTPO(UUECKU-IECTPYKTUBHBIE TaK M
KOMIICHCATOPHO-IIPUCIIOCOOUTEIIbHbIE H3MEHEHHSL.

KiioueBble cil0Ba: Jerkue, pecrnupaTopHbIi OTAE,
9KCHEPUMEHTAIbHAS MHOXCGCTBEHHAsl CKeJeTHas TpaBMa,
UHTPaMENyJUISPHBII OCTEOCHHTES.
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SPECIFICITY OF HORMONAL AND METABOLIC STATUS IN PRI MARY
HYPOTHYROIDISM MEN

E-mail: krytskyy t@ukr.net

The purpose of this study was to compare hormoaathropometric and metabolic parameters in men with
hypothyroidism. Totally 60 males with primary hypgtoidism were studied. It has been establishetl Higpothyroidism is
accompanied by an increase in serum concentrabibasolesterol and low density lipoprotein when gamed with the control
group (25 men without hypothyroidism) and indicgtimetabolic disturbance. Our results have been shbe significant effect
of hypothyroidism on testosterone and follicle stiating hormone (FSH) serum concentration, butamtuteinizing hormone
and estradiol levels. Patients with hypothyroidtsad lower circulating testosterone and higher FSidllin comparison with the
control group. The reproductive hormone changemién with hypothyroidism which can result in deletes effects on sexual
functions including erectile dysfunction, reducigdo and alteration in spermatogenesis.

Keywords: hypothyroidism, reproductive hormones, testosterametabolic status, men.

The hypothyroidism negatively affects well-beingtidty and reproductive status in human [1,
2]. Hypothyroidism is often accompanied by dysl@ida, arterial hypertension, cardiovascular disease
type 2 diabetes, osteoarthritis, decreased fgrtaimd other pathology [3]. The effects of hypotigiism
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on men reproductive function draw special attentpamticularly in relation to male infertility [4]n recent
years the influence of hypothyroidism on the peotf reproductive hormones in men have been studied
with the special emphasize on a decrease in tled ddévestosterone and sex-binding globulin in pleeral
blood [7]. It has predicted that impair of endoersystem of men with hypothyroidism contributelte t
development of hypogonadism and the weakening dilitie due to the apparent association of
reproductive hormones and spermatogenesis [8].ileetie interest to this problem, some aspecthef t
relationship between hypothyroidism, hormonal statind hypogonadism in men remain virtually
unexplored. One can recall, in this connectiomypuation work that shows a clear feedback betvtieen
level of testosterone in the blood and the comptnehmetabolic syndrome in men [9]. Thereforas it
important to establish whether hypothyroidism iscsapanied by androgen deficiency and changes in the
functional activity of the pituitary gonad systesifactors of hypogonadism and subfertility riskmen.

The aimof this study was to assess the hormonal status\bmiéic and anthropometric indicators in men
of active reproductive age with primary hypothyisid.

Materials and methods.A comparative analysis of hormonal, anthropomeaincd metabolic
parameters in 60 men with hypothyroidism (main gjoand 25 men without hypothyroidism and other
chronic somatic diseases (control group) was cardud he average age of patients was 42.4 + 2f8yea
All men were observed at the Ternopil State Medidaiversity Hospital and signed an informed
agreement to participate in the study.

All patients underwent peripheral blood collectinrthe morning hours before meals. In the blood
serum, thyreotropic hormone (TH), testosteroneadsil, luteinizing hormone (LH), follicle stimulag
hormone (FSH) and cortisol were measured by theSELmethod using standard kit “Vector-best”
(Russian Federation) according to the manufactimstductions. In the same samples, the total clerlels
(TC), triglycerides (TG), high density lipoprotatholesterol (HDL cholesterol) levels were deterrdibg
micro-method of immunoassay analysis using stankiaf®/ector-best” (Russian Federation) according
to the manufactured instructions. Level of low dnpoprotein cholesterol (LDL cholesterol) was
determined by calculation, using the Friedevaldnigda.

Statistical data processing was performed usingtttestical software package Statistica 6.0. One-
way ANOVA dispersion analysis was used. The critlesel of significance for statistical hypotheses
checking was taken at 0.05.

Results of the study and their discussiorAnthropometric, hormonal and metabolic parameters
in men with hypothyroidism are presented in théetab

Table
Anthropometric, hormonal and metabolic parameters h men with hypothyroidism

Parameters Control, n=25 Hypothyroidism, n=60
Age, years 39,8+1,7 42,4427
Body mass index, kg/n 23,7+0,6 28,3+0,8*
Luteinizing hormone, MO/I 3,68+0,28 3,67+0,22
Follicle stimulating hormone, MO/I 4,16+0,38 6,3189*
Testosterone, nmol/l 25,83+1,27 19,02+1,14*
Estradiol, nmol/| 0,179+0,08 0,165+0,08
Cortisol, nmol/l 472,11+26,87 419,64+31,07
Thyreotropic hormone, 1,86+0,14 7,08+0,18*
103MOl

Total cholesterol, mmol/l 4,57+0,11 5,34+0,16*
Triglycerides, mmol/l 0,76+0,06 0,86+0,08
High density lipoprotein cholesterol, mmol/l 1,528 1,47+0,07
Low density lipoprotein cholesterol, mmol/l 2,3919, 3,21+0,16*

Note: * - the authenticity of the differences witte control group, p<0.05;

The two groups of studied men did not differ by,amé slightly in the body mass index (BMI).
The average BMI level in all studied persons wengespondent to normal weight. The content of HDL
cholesterol in men in both groups was within thienence value and did not differ between groups,
however, in patients with hypothyroidism, in compan with control group, the levels of TH and LDL
cholesterol were significantly higher.

In men with hypothyroidism, the level of testostezdn the blood was significantly lower than that
of control group. The testosterone level in theugraith hypothyroidism did not reach the lower liraf
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reference values (12 nmol/l), and, consequently,ahdrogen deficiency was expressed in a relatively
moderate form.

The results of the study indicate a significantr@ase in the level of FSH in patients with
hypothyroidism compared with control group. At 8aene time, the content of luteinizing hormone (LH),
estradiol and cortisol in men with hypothyroidisid dot differ from the similar parameters of thentrol

group.

Considering that the pituitary-gonad system is lmse contact with the pituitary-thyroid and
pituitary-adrenal systems, the cortisol level immgth hypothyroidism has been studied. There were
significant differences in the level of cortisol @l patients. Consequently, the functional reseramd
compensatory mechanisms of the endocrine systemeimwith hypothyroidism are practically completely
preserved.

It is known that thyroid gland is involved in thegulation of reproductive function [2].
Hypogonadism with hypothyroidism may also be duentweased aromatisation of androgens and their
conversion to estrogen by adipose tissue and @aseiin the ratio of testosterone / estradiol, wtgads
to inhibition of LH secretion by the pituitary gldand decreased production of testosterone byetheab
glands [10]. In our study, there was no decreaseHnin men with hypothyroidism, although this
phenomenon was observed in obese persons [11]héather hand, excessive production of leptin by
adipocytes in men with hypothyroidism may leadg¢oandary hypogonadism due to the direct inhibition
of the synthesis of testosterone by Leydig cel}§.[1

We have shown a significant increase in the lek€8H in the group of men with hypothyroidism
when compared with control group. Whereas FSH ¢es®ary for normal spermatogenesis, an increase in
its blood level in men with hypothyroidism suggestsakening of the function of the testicles and
compensatory increase in pituitary activity on greiciple of negative feedback for the restoratasn
homeostasis [13].

To sum up, the present results indicate a conmebiédween hypothyroidism with changes in the
hormonal balance in men, which obviously could pateshypogonadism, reduced sexuality and weakened
spermatogenesis. Considering the widespread hygmitliym, the combination ofhypogonadism, sexual
dysfunction and oligospermia can lead to a redadtianale fertility at the population level.

Dk ~_

Men with hypothyroidism have a change in hormotetius, which is manifested by a decrease in
testosterone content and an increase in the Iév¥ellicle stimulating hormone in the blood.

The hypothyroidism hasn't affected the level ofasthormones in the blood (luteinizing, estradiol,
cortisol).

Hypothyroidism in men is accompanied by changdipith metabolism (an increase in blood levels
of total cholesterol and cholesterol of low densjpproteins).
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OCOBJUBOCTI 'OPMOHAJIBHOI'O
I METABOJITYHOT'O CTATYCY Y YOJIOBIKIB
3 HEPBUHHUM I'lMIOTUPEO30M
Kpuubkuii T 1., Ilaceuxo H.B.

IIpoBeneHo TOpPIBHANBHMI aHai3 TOPMOHAIBHUX,
AQHTPOIIOMCTPUYHUX 1 MeTaboNiYHNX TOKa3HUKIB y 60
YOJIOBIKIB 3 TIMOTHUPEO30M i 25 YONOBIKiB (€3 TiMOTHPEo3y
(koHTposbHA Tpyma). BeTaHOBICHO, IO TpyHa YOJIOBIKIB 3
rimoTupeo3oM y MOPIBHSIHHI 3 KOHTPOJBHOIO TPYIOIO

XapaKTepu3yBajiacsi IiABULIEHHMH DIBHAMM 3arajgbHOro
XOJIECTEpPHHY 1 XOJECTepHHY JHIOMPOTEIHIB  HHU3BKOI
minpHoCTi. Y rpymi  4YONOBIKIB 3 TiMOTHPEO30M

CIIOCTEPIraocs 3HWKEHHS PiBHS TECTOCTEPOHY 1 MiABUIIICHHS
piBHs Qoitikynoctumyiorodoro ropmony (®CI') B kposi B
TOPIBHSAHHI 3 KOHTPOJIEM, B TOW 4Yac sK pPIiBEHb IHIINX
PEHpOAYKTUBHUX TOPMOHIB (€cTpamioily, JHOTEiIHi3yr04oro
ropMOHY) He 3MiHIoBaBcst. [TepenbadaeTsest, o y YOJI0BIKIB 3
rilnoTUPE030M 3HIDKCHHI PiBEHb TECTOCTEPOHY 1 MiBUIICHU I
piBenb OCI' € mepumM iHIMKATOPOM PHU3UKY PO3BUTKY
(YHKIIOHAIBHOTO TiMOTOHAAU3MY, IO MOXE MPU3BOJHUTH
3rOfIOM [0 3HIDKCHHs Ji0io, epeKTHIbHOI AucGyHKUIi i
CcyO(epTHIBHOCTI.
KuarouoBi ciioBa: TinoTupeos, penpoayKkTHBHI TOPMOHH,
MeTabOJIYHUH CTaTyC, YOJIOBIKH.
Crarrs Hagiiinuia 15.04.18.

OCOBEHHOCTHU I'OPMOHAJIBHOT'O
N METABOJIMYECKOI'O CTATYCA Y MY KYUH
C IEPBUYHBIM I'MIIOTHPEO30M
Kpuukuii T.A., laceuxo H.B.

IIpoBeneH cpaBHUTENBHBIH aHAIM3 TOPMOHAIBHEIX,
AQHTPOIIOMETPHIECKUX M MeTaboJIMYecKux Iokasarened y 60
MYXYHH C THIIOTHPEO30M U 25 Myx4uH 0e3 THIOTHpeo3a
(xoHTpOJIbHAS TpYyIIa). YCTAHOBICHO, YTO IPyHNa MYXKYHH C
TUIIOTUPEO30M TI0 CPABHEHUIO C KOHTPOJIBHOM TpyINmnon
XapakTepu3oBanach  IOBBIIIEHHBIMU  YPOBHAMH  OOIIEro
XOJlECTEpMHA M XOJIECTEPHHA  JIUTIONPOTEMHOB  HU3KOU
IUIOTHOCTH. B rpynme MyX4HH ¢ TUIIOTHPEO30M HAOMIOAANOCh
CHI)KEHHE YPOBHS TECTOCTEpOHA M TMOBBIIIEHHE YPOBHS
dbommukynoctumynupyomero ropmora (©CI) B KkpoBH 10
CPaBHEHHIO C KOHTpOJEM, B TO BpeMsl KaK ypOBEHb APYTHX
PEIPOAYKTHBHBIX TOPMOHOB (3CTPaIHO0Ia, JIIOTCHHU3UPYIOLIETO
ropMoHa) He MeHsuics. Ilpexmonaraercs, 4TO y MYX4YHH C
THIIOTHPEO30M  CHIW)KEHHBIH  YpOBEHb  TECTOCTEpOHA U
noBbIeHHBINH ypoBeHb OCI' gBmsieTcsl MepBBIM HHAUKATOPOM
pucKa pa3BUTHS (QYHKIIMOHAIBHOTO 'MIOTOHAAU3Ma, YTO MOXKET
MIPUBOAUTD BIIOCIEACTBUU K CHHXKEHUIO TMOUMO, 3PEKTHIBHON
IUCHYHKINHU U cyO(epTIIBHOCTH.

KiwueBble cia0Ba: TUIOTUPEO3, PENPOAYKTHUBHBIC
TOPMOHBI, METa00JIMYECKUH CTAaTyC, MyXUHHBI.
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MPOMEHEBI BIOMAPKEPHU 3A IAHUMHU KOHYCHO-ITPOMEHEBOI KOMITIOTEPHOI
TOMOT PA®IT 1J151 BUSIBJEHHS O3HAK AHATOMIYHOI ACUMETPIi BEPXHBOI
TA HUKHBOI HIEJEN Y OCIB 3PLJIOTO BIKY
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Konycuo-npomeHeBa komm'torepra tomorpadist (KIIKT) — cy4acHHid IIMPOKOBKHMBAHUN MeTOX IUisi CTBOpeHHs 3D
300pakeHb Ta BU3HAYCHHS KUJIbKICHO-SIKICHUX ITOKa3HHKIB KiCTKOBOI TKAHHHY CTPYKTYp YepPEITHO-THIEBOT IUITHKH 3a JOTIOMOTOIO
cipux mkan Hounsfield,npore BinkpuTHM 3aIMIIA€THCS NUTAHHS 3aCTOCYBAHHS HOTO MPOMEHEBHUX 0iOMapKepiB I CTBOPCHHIO
[ePCOHANI30BaHOT TAKTUKH AiarHOCTHKM Ta JIKyBaHHS. MeETOI IOCHiDKeHHs Oylio BHBYCHHS NPOMEHEBHX OioMapkepiB
0COOJIMBOCTEH CTPYKTYpH KiCTKOBOi TKAHMHH KOMiIPKOBOTO BiJJPOCTKA BEPXHBOI Ta HIDKHBOI HIENEN B MOJIOAUX 0Ci0 3pijoro BiKy
pi3HOI cTari Ta 3aKOHOMIpHOCTEH ii BikoBOi epeOynoBH 3a YMOBH 30epeXeHHs HLTICHOCTI 3yOHOTO psaay. [pymy croctepexeHHs
cknamu 1200c¢i6 (45 yonoBikiB Ta 75 xiHOK), 63 3aXBOPIOBaHb B aHAMHE31, 1110 MOTVIX O BIUIMHYTH Ha CTaH KiCTKOBOI TKAHHUHH.
BpaxoBytoun kputepii BUKIIOUSHHS, Yy pobody Trpymy nociimkeHHs yBiimmio 40 oci6, B Tomy uncii 21 gonosivoi crari ta 19
’KiHOYOI crari. Bcix 006cTe:KeHUX MOAUTHIN Ha IPyIH, MOB's13aHi 3 Bikom: 1) 2128 pokis; 2) 29-35 pokis. TpuBuMipHi 00CTEKEHHS
LIEJICTTHO-JIMIEBOI IUISHKH BHKOHAHO HA KOMIT'IOTepHOMY ToMorpadi 3 konyconoaioHum npomenem (KIIKT). Jliniiiai po3mipu
3y0OILEeNeITHUX CETMEHTIB 3aIeXaTh BiJ] BiKy Ta crari nanienrta. Posmipn Blllc Ta HIIlc BinmoBinaloTh KOHKPETHUM aHATOMIYHUM
TUIIaM, SIKI CIiJ BpaxoBYBaTH, SIK aHATOMIUHY (DYHKIIOHAIBHY AaCHMETpPil0 IpU AIarHOCTHUIN Ta JiKyBaHHI CTOMATOJOTIYHHX
nauienTi. KITKT Morke cTaTi KOpUCHUM IHCTPYMEHTOM JJIsI OLIIHKH paIioorivHUX GioMapKepiB paHHIX 03HAK TOBIIMHH KiCTKOBOT
TKaHUHH Ta CTBOPEHHS IIPEBEHTUBHOI NIepCOHANi30BaHOT MequdHO cTparerii. [loTouHi aHami3u CBiYaTh, IO aAEHTIs MOXe OyTn
(hakTOpOM PU3HKY JUIS PAaHHIX 03HAK IIUIFHOCTI KICTKOBOI TKAaHUHHU Y 0€3CHMITOMHHX MOJIOAUX JIFOIEH.

KurouoBi cioBa: anaromisi, nudpoBuii KOHYCHO-TIPOMEHEBHUI ToMorpad), TOBIIMHA KiCTKH, BEPXHI LIejerna, HIDKHS
LIenena, KOMipKoBa IiJISTHKA, 310POB’ sl POTOBOI TOPOXKHUHH

Hocnioocennss € ¢paemenmom HIAP «Cmpykmypna opeanizayis, auioapXimekmoHika ma aumponomempuini
0co6UB0CMT OP2aNI8 Y GHYMPIUHLOMY MA NO3AYMPOOHOMY NEPIOOax PO3GUMKY 3 YMO8 6NAUBY eK30- MAd eHOO2EHHUX PaKmopis»,
Homep Oepaicasroi peccmpayii 0115U000041.

JlocmimKeHHsT aHATOMIYHUX 0COOJIMBOCTEH OyIOBU HIDKHBOI IIETIET, K BaXJIMBOTO KOMITOHCHTY
€CTEeTUYHOI 30HM JIUIA, y aCHeKTI BHBYCHHS XapaKTEPUCTHK KOMIPKOBOI YaCTHHHM HWDKHBOI IIEJEIH
MpEeACTaBisie 3aralbHOMEINYHY NpPOOIEeMy, OCKUIBKHM J103BOJISIE BCTAHOBUTH DPaHHI MPOSIBH CTATEBHX,
BIKOBUX, IHIUBIAyaJbHUX 3MiH CTPYKTYpHO-(YHKLIOHANbHOI MepeOylOoBH KICTKOBOiI TKaHWHH,
3yMOBJIEHOi ii AKTHBHICTIO B MeETa0OJi3Mi 3arajoM i, B TOMY YHCII, OCOOJMBICTIO OioMeXaHiKU
3ybomienentol nustHku [2, 4, 9,]. Bizomo, mo crpykTypHO-(YHKIIOHAJIbHI BiIIMIHHOCTI BEPXHBOI Ta
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