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Placental Cryoextract Corrects the Level
of Thyroid Hormones in Rats

Pedbepat: Y poboti Ha 50 camusx LypiB i3 MepKa3onifioBMM riNOTMPEO30M BMBYEHO e(EKTMBHICTb 3aCTOCYBaHHSI KPiOKOHCEep-
BOBaHOMO NraLueHTapHoro npenaparty «KpioekCTpakT MraueHTu» Ans KOPUryBaHHSA po3nafiB penpopyKTUBHOI CUCTEMU, SiKi BUHU-
KalTb Ha Tri HW3bKOrO PIiBHA TUPEOiIAHUX FOPMOHIB. 3a AOMOMOro CTaHAAPTHUX TECT-CUCTEM ANS TBApUH MPOBEAEHO BM3HAYEHHS
PiBHA 3aranbHuWX i BiflbHMX (POPM TUPEOIAHMX FOPMOHIB, 3aranibHOr0 TECTOCTEPOHY Ta ecTpagiony. 3a CTaHAAPTHOK METOAUKOK OLjiHe-
HO MOPMOMYHKLOHANbHMI CTaH CnepMaTto30ifiB (KiNbKiCTb, PyXOMiCTb, naTtonorivHi gopmu). MMokasaHo, Lo BBeaeHHs Gionpenapaty
(y mosi 50-150 mkn/kr) BigHOBMOBANO PYHKLiOHANbHY aKTUBHICTb LUMTOMNOAIOHOT 3ano3v TBapuH, NpnyomMy edeKkTMBHILLOK Byna Haw-
HWx4a fosa. Takox npenapaT «KpioekCTpakT nnaueHTU» NposiBhsB A0303aNeXHUIN ePekT Ha penpoayKTMBHY CUCTEMY TBapWH i3 rino-
TMpeo3oM: Hanbinbl edekTuBHOWO Gyna gosa 150 MKN/kr, ska MakcMMmarnbHO Crpusna BiAHOBMEHHIO MOPOMYHKLIOHAaNbHUX NoKas-
HUKIB CMepmaTtosoidiB i npusoauna 40 CTUMYNAUil yTBOPEHHA TECTOCTEepPOHY Ta Hopmanisauii iHaekcy cniesigHoweHHsa Tc/E,. Kpio-
KOHCEPBOBAHWUI EKCTPaKT MMaLeHTU MOXe po3rnagaTtucs SK NOTEHLUINHWIA npenapar Ans KOpUryBaHHS rinoTupeo3y Ta penpoayKTUBHUX
po3najiB eHAOKPUHHOTO I'eHe3y y cCamuiB LLypiIB.

Knto4yoBi cnoBa: ekcnepmeHTanbHWN rinoTmpeos, WwutonodibHa 3anosa, TupeoigHa cuctema, penpoaykTvBHa CUCTEMa, KPiOKOHCep-
BOBaHWIA Bionpenapar nnaueHTyu.

Abstract: Effectiveness of cryopreserved placental product ‘Placental cryoextract’ to correct the reproductive system disorders,
occurring against the background of low levels of thyroid hormones, was studied in 50 male rats with mercazolyl hypothyroidism.
Using standard test systems for animals, the level of total and free forms of thyroid hormones, total testosterone and estradiol
was determined. The morphofunctional state of sperm (number, motility, pathological forms) was traditionally assessed. It was shown that
the introduction of the biological product (at a dose of 50-150 pl/kg) restored the functional activity of the thyroid gland of animals, and
the lowest dose was more effective. Placental cryoextract also had a dose-dependent effect on the reproductive system of animals
with hypothyroidism: the most effective dose was 150 pl/kg, which maximally restored the morphofunctional parameters of sperm
and stimulated testosterone production as well as normalized the Ts/E, ratio. Cryopreserved placenta extract can be considered
as a potential drug for the correction of hypothyroidism and reproductive disorders of endocrine origin in male rats.

Key words: experimental hypothyroidism, thyroid gland, thyroid system, reproductive system, cryopreserved placental biological
product.

Ha cporomni 3’sBisieTbess Bce OibIe CBiT4YCHD Today, there is growing evidence of negative

PO HETAaTHBHHWK BIUTUB HACHIIKIB ITUCHYHKIII TITH-
tonoAionoi 3ano3m (I]3) Ha pi3HI JaHKHA EHIO-
KPUHHOI cucTeMH. HemocTaTHICTh THUPEOIMHUX TOp-
MOHIB CHPUYMHSE LIIMNA PSJ] BAKKUX YCKIIAJHEHb,
30KpeMa po3JaiB penpoayKTHBHOT GpyHKIII. Bimomo,
IO TMEepeHeCeHUH y NUTHHCTBI MaHidecTHHH rimo-
THUPEO3 MOXKE BHKJIMKATH TMOpPYHICHHS (QYHKIi TO-
Haja y popocnomy Bimi [10, 13, 20, 23]. I'inodyHk-
uist 13 mpu3BoanTH 1O 3MIHHM CHHTE3Y, TPAHCIOP-
Ty Ta nepudepuyHOro epeKTy CTaTeBUX TOPMOHIB.
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effects of thyroid dysfunction on various parts of
the endocrine system. Deficiency of thyroid hor-
mones causes a number of serious complications,
including disorders of reproductive function. It is
known that the manifested in childhood hypothyroi-
dism can lead to gonadal disorders in adulthood [3,
14, 17, 22]. The thyroid gland (TG) hypofunction
results in the changes of the synthesis, transport
and peripheral effect of sex hormones. Disorders of

thyroid hormone metabolism impair sexual func-
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Po3naan merabonismMy THPEOiZHUX TOPMOHIB HOTip-
LIYIOTh CTareBy (YHKIIO, a caMe: 3HIKYIOTh Jii-
0110, IPU3BOASTH IO MOPYIISHHS €PEKIIil, eAKyIAIil
Ta oprasmy. HemocrarHicTb THUpPEOiTHMX TOPMOHIB
BUKJIMKA€ TTOPYLICHHS CTEPOIIOTeHEe3y B CiM SHHUKAX,
B PE3yJIbTaTi 4OTO 3MEHIIYEThCS CEKPEIlis TECTOCTe-
pony (Tc) Ta MiOBHITYETHCS PIBEHH €CTPATIONy
(E,). OOymoBnenuii TinoTupeo3oM aediuut Tectoc-
TEPOHY CYIPOBOKYETHCS MATOJIOTTYHUMH 3MiHAMH
CriepMaToreHe3y y BUINISIAL OJIir0- Ta acTeHO300C-
nepmii. Kpim Ttoro, Ha ¢oni rinodyHkuii muTo-
noAiOHOi 3aJ03M y YOJOBIKIB MOXYTh CHOCTEpi-
ratucs SIBUINA TiNepHpojakTHHeMii Ta TrimoroHa-
IU3MY, @ y BHIIQJKaX BaXXKOTO IMEPBUHHOIO TiMo-
THUPEO3y TaKOXK MOXKE PO3BUBATUCS Timomiryira-
pHU3M, 3yMOBIICHH Tinepruiasieto rimodisa [9, 17, 22,
24].

BizoMo, 110 mokasHUKK Oe3InIiaas B CBITI KOJIH-
BaroThes Bi 9 10 29%, a mokaszuuk 15% € memorpa-
¢iuno HeOesmewnnM. B VYkpaini HapaxoByeThCs
0M3bKO MUTbHOHA O€3IUTiIHUX map. BixmoBigHo 10
3araqpHONpPUIHTOI Kiacuikaiii donosidyoro 0es-
LTI OCHOBHE Miclle 3aliMae JAWCKOpesiiliHe
CEKpeTOpHEe Oe3IuTi s, TOOTO TIlOTOHAIN3M Y Ta-
LI€HTIB 3 eHIOKpuHONarieto [1, 5, 12, 26].

I3 ypaxyBaHHSM BHILEBKa3aHOTO AaKTYaJbHICTh
MOITyKy €(heKTUBHUX 3aC00iB JJIS JIIKyBaHHS OiTbIII
PO3MOBCIOIKEHNX €HAOKPUHOIIATIH (TIOB’ I3aHUX,, 30K-
pema, i3 TIMOQYHKIIEIO IMUTOMOMIOHOT 3aJ03H, —
PEeTIPOAYKTOMATii) € BaXJIMBOIO IPOOIEMOI0 Cy-
gacHOi eHjokpuHOoiorii. Ilim gac po3poOku HOBHX
ITiTXO/TIB IO KOPUTYBAHHS THPEOITHOI MaTOIOTii CITi T
BpPaxOBYBaTH 1 MOXKJIUBICTh BIJHOBJICHHS HE TLJIb-
KM THPEOigHOT (QYHKIIi, a i CymyTHhO BHHHUKINX
MaTOJIOTIYHUX CTaHiB, 30KpeMa pO3JaliB CTaTeBOi
CHCTEMH.

Ha cporomui 3axoau BiHOBIHOBAJIBHOI Tepartii
KIITHHHUMH ¥ TKaHUHHMMH KPiOKOHCEPBOBAaHUMH
OilompermaparaMyd TPUPOJHOTO TIOXO/KEHHS  (30K-
pema, MianeHTH) PO3MIAAIOTHCS SK MEPCHEeKTHBHA
aJpTepHATHBA 3aMiCHOI TOPMOHAJBHOI Teparrii eH-
JOKPUHHUX 3aXBOPIOBaHb. AKTHBHOIO PEYOBHHOIO
IJIAICHTAPHUX TIperapaTiB € KIacuyHi 010CTHMY-
JIATOPHU, SIKI YTBOPIOIOTHCS B TKAaHWHAX. MexaHi3m
Iii IpyHTyeThCsl Ha 30epiraHHi B KpiOKOHCEpBOBa-
Hill TKaHMHI METa0OJIIYHO aKTUBHHUX PEYOBUH MpH-
POAHOTO TOXOMKEHHS, SIKI KOPUTYIOTH IMYHOJIOTiY-
HUI cTaryc JIOOMHMA 1 MaroTh MOJi(apMaKoIoriyHi
BiacTUBOCTI cnenn@iynoi W Hecneuu¢idHoi copsi-
MOBAHOCTI, @ TaKO)X HalpaBlIeHI Ha PEryJsLiio
mporieciB  pereHeparii, mpomideparii Ta audepen-
miroBauHs [4, 7, 16, 18].

bararopiuni KJIiHIYHI JOCIIHKCHHS BUSBWIA BH-
paXeHU# TepaneBTHIHUN €(DeKT BUKOPUCTAHHS €KC-
TPaKTy IUJIAEHTH IIiJ Yac JIKyBaHHS LIJIOTO PSAY
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tion, namely: reduce libido, lead to erectile ejaculation
and orgasm dysfunctions. Deficiency of thyroid hor-
mones disorders steroidogenesis in testes, resulting
in decreased secretion of testosterone (Ts) and in-
creased levels of estradiol (E,). Hypothyroidism-
induced testosterone deficiency is accompanied by
pathological changes in spermatogenesis in the
form of oligo- and asthenozoospermia. In addi-
tion, in male hypothyroidism, hyperprolactinemia
and hypogonadism may occur, and in cases of se-
vere primary hypothyroidism the hypopituitarism
may also develop due to pituitary hyperplasia [6, 5,
15, 24].

It is known that the infertility rates worldwide
range from 9 to 29%, and 15% of them is demog-
raphically dangerous. There are about a million
infertile couples in Ukraine. According to the tra-
ditional classification of male infertility the main
place is occupied by discorrelated secretory in-
fertility, i. e. hypogonadism in endocrinopathies
[2, 10, 20, 21].

Assuming the above, the urgency of finding more
effective treatments for more common endocrino-
pathies (associated, in particular, with hypothyroi-
dism and reproductive disorders) is an important
task of modern endocrinology. When developing
new approaches for the correction of thyroid patho-
logy the possibility of restoring not only thyroid
function, but also concomitant pathologies, in par-
ticular, the reproductive system disorders should
be taken into account.

Today, measures of restorative therapy with cryo-
preserved cell and tissue biological products of
natural origin (including placenta) are considered
as a promising alternative to hormone replacement
therapy of endocrine diseases. The active agents of
placental drugs are classic biostimulants, which are
formed in tissues. The mechanism of action is ba-
sed on storage in cryopreserved tissue of meta-
bolically active substances of natural origin, which
correct human immunological status and have poly-
pharmacological properties of specific and non-
specific orientation, as well as aimed at regulating
regeneration, proliferation and differentiation [9,
12, 16, 26].

Lon-term clinical studies have shown a distinct
therapeutic effect of the use of placental extract
in treatment of a number of somatic diseases, in-
cluding those of endocrine system [4, 18, 19, 27].
In clinical practice, in treatment of disorders of
spermatogenesis and sexual dysfunction as well
as during miscarriage, the subcutaneous admi-
nistration of fragments and extracts of cryopre-
served placenta is used quite effectively [1, 11,
13].
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COMaTHMYHHUX 3aXBOPIOBaHb, 30KpEeMa CHIOKPHHHOI
cucremu [21, 11, 25, 27]. YV kniHIYHIA TPaKTUIN s
JIKyBaHHS IOPYIIEHb CIIEPMATOIeHE3y Ta CraTe-
Boi auc(yHKIil Ta M 4Yac HEBUHOIIYBaHHS Ba-
TITHOCTI JOCTaTHhO €(EKTUBHO BHKOPHUCTOBYETHCS
METOJI IiIIIKIpHOTO BBEACHHS ()PArMeHTIB Ta €KC-
TPakTiB KPiOKOHCEPBOBAHOI ITUTaieHTH [6, 8, 19].

TakuM YHUHOM, JOIUIBHICTE BHBYCHHS BIUIMBY
KPIOCKCTPAKTy IUIAICHTH Ha BIJHOBIICHHS PEIpo-
OyKTUBHOT (DyHKIIi, po3nan skoi po3BUBAETHCS Ha
TN HecTadi THPEOIAHWX TOPMOHIB, HE Miajsrae
CYMHIBY.

Meta po0OOTH — E€KCIIEPHUMEHTAJIbHE BU3HAYCHHS
e(hEeKTUBHOCTI 3aCTOCYBaHHS KpPIOKOHCEPBOBAaHOTO
IUTaleHTapHoTo Tpenapaty «KpioekcTpakT riareH-
TU» JUIS KOPUTYBAaHHS PO3JaIiB PENpOayKTHUBHOT
CUCTEMH, SIKi BHHUKAIOTh BHACTIIOK 3HIDKEHHS (PyHK-
1ii MUTOIMoNiOHOT 3a7T03H1.

Marepiaau Ta MeToau

ExcniepuMeHTH MPOBOIWIMA BIANOBIIHO 10 3a-
KoHy Ykpainu «[Ipo 3axuct TBapuH BiJ] )KOPCTOKOTO
noBopkeHHs» (Ne 3447-1V Bixg 21.02.2006) 3 not-
pUMaHHSIM BUMOT KomiTeTy 3 OioeTuxu I[HCTHUTYTY
mpo0bsieM eHAOKpUHHOI maroiorii iM. B. . [lanu-
nescbkoro HAMH Vkpainu, y3romxeHux i3 mosjo-
KEHHSIMH «EBpONEHCHKOT KOHBEHIII PO 3aXUCT
XpeOeTHUX TBapuH, SKI BUKOPUCTOBYIOTHCS IS
EKCIIEPUMEHTAJIbHUX Ta IHIIMX HAyKOBHX LJIEH»
(Crpacoypr, 1986) [14].

Y nociiKeHHI BUBYABCS BIUIUB Pi3HUX 1103 KPio-
KOHCEPBOBAHOTO Npenapary IUIaleHTH Ha PernpoayK-
TUBHY Ta THPEOIJHY CHCTEMY IIypiB 3a YMOB 3HH-
xenoi ¢ynkmii 3. Exciepumentn npoBeneHo Ha
50 crareBO3piimX caMIsix IIypiB momymsidii Bictap
i3 macoro Tina 250-300 r i3 TiIHOTHPEO30M, SIKHHA
BUKJIMKAJIM IUIIXOM BHYTPIIIHBOILTYHKOBOTO BBeE-
JICHHSl TPOTSATOM JABOX MICSLIB CyCHeH3il Mepkaso-
miny B m1o3i 10 Mr/kr macu Ttina y 2%-my po3uuHi
KpoxmMaitto 3a gornomMororo 30H1a [15]. Ilicns mporo
BBEICHHS IIperapaTry NpUIUHIN. BuBueHHs edek-
TUBHOCTI Jii KPIOKOHCEPBOBAHOTO IIIAIICHTAPHOTO
npemapary «Kpioekctpakr mmanentn» (KEIT) (II1
«MHI] ITTIKiK HAH, MO3, AMH VYkpaian») mpo-
BOIWIM B TPhOX jo3ax: 50, 100 ta 150 mki/kr. Bee-
nennst KEIT posmounHanm depe3 THXKACHB MicCIs
MIPUITUHEHHS BBEJCHHS MEPKa30JIiTy.

Hlypu, sKi 3HAXOAWIMCS B OIHAKOBHX YMO-
Bax Ta OTPUMYBaJU TOM caMUi Xap4yoBHH pallioH,
Oynu po3mozineHi Ha ' SATh rpyn: | — eyTupeoinHuii
KOHTPOJb (IHTaKTHI TBapWHU); 2 — TBAPHUHU, SKUM
BBOAWJIM MEpPKA30Jdis; 3 — TBapuHH 3 1H €KIISAMHU
(mapenTtepanbHO i3 po3paxyHKy 10 iH’ekIid depes
o0y, v 1031 50 MKJI/KT MacH Tiia) KpiOKOHCEPBO-
BAaHOTO CKCTPAKTy IUIALCHTH TICHs TPUIHHCHHS
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Thus, the advisability of studying the effect of
the placental cryoextract on restoration of reproduc-
tive function, the disorder of which caused by a lack
of thyroid hormones, is beyond doubt.

The research aim was to experimentally determine
the effectiveness of applying the cryopreserved
placental product ‘Placental cryoextract’ to correct
the disorders of reproductive system, caused by
a reduced thyroid function.

Materials and methods

The experiments were performed in accordance
with the Law of Ukraine ‘On Protection of Animals
Against Cruelty’ (Ne 3447-1V 0£21.02.2006) in comp-
liance with the requirements of the Bioethics Com-
mittee of the V. Danilevsky Institute for Endocrine
Pathology of the National Academy of Medical
Sciences of Ukraine, consistent with the provi-
sions of the ‘European Convention for the Protec-
tion of Vertebrate Animals Used for Experimental and
Other Scientific Purposes’ (Strasbourg, 1986)[23].

The study examined the effect of different
doses of cryopreserved placenta on the repro-
ductive and thyroid system of rats with of re-
duced thyroid function. The experiments were per-
formed in 50 adult Wistar male rats weighing
250-300g with hypothyroidism induced by intra-
gastric injection of a suspension of mercazolyl
at a dose of 10 mg/kg body weight in 2% starch
solution by gavage [25]. Afterwards, the drug injec-
tion was discontinued. The effectiveness of the cryo-
preserved placental drug ‘Placental cryoextract’
(PCE) (SE ‘Interdepartmental Center of the Natio-
nal Academy of Sciences, Ministry of Health and
Academy of Medical Sciences of Ukraine’) was
studied in three doses: 50, 100 and 150 pl/kg.
PCE injection was started one week after cessation
of mercazolyl injection.

Rats that were kept under similar conditions
and received the same diet were divided into five
groups: 1 — euthyroid control (intact animals); 2 —
animals injection with mercazolyl; 3 — animals in-
jected with (parenterally at the rate of 10 injec-
tions per day, at a dose of 50 ul/kg body weight)
cryopreserved placental extract after discontinua-
tion of mercazolyl with verification of hypothy-
roidism; 4 — animals with confirmed hypothyroi-
dism, which was injected with cryopreserved pla-
cental extract at a dose of 100 pl/kg body weight
according to a protocol similar to group 3; 5 — ani-
mals treated with placenta extract at a dose of
150 ul/kg body weight according to the protocol
(similar to groups 3 and 4).

Animals were removed from the experiment
7 days and one month after the end of the injection




BBEACHHS MEpKazonily 3 BepHu]ikali€ro TinoTu-
peoigHoro crany; 4 — TBapUHM 3 MiITBEPIKCHUM
rinoTHpeo30M, SIKUM BBOIWJIN KPIOKOHCEPBOBAHMIA
eKCTpaKT TutaneHTH B 1031 100 MKII/KT mMacu Tina 3a
CXEMOI0, aHAJIOTIYHOIO TpyHi 3; 5 — TBapHUHU, SIKUM
BBOJIWJIM €KCTPAKT IUTAIICHTH B 1031 150 MKII/KT Macu
TiJla 32 CXEMOIO, aHAJIOTIYHOIO Tpymnam 3 Ta 4.

BuBesieHHsI TBapuH i3 EKCIIEPUMEHTY TMPOBOJIH-
JM 4yepe3 7 ai0 Ta 4yepe3 MiCAlb Micis 3aKiHYCHHS
Kypcy 1H’€KIiH WDISIXOM IIBUAKOTO TepepizaHHs
XpeOTa B OCHOBI 4eperna 3 BUKOPHCTAHHSM JIETKOTO
edipHoro Hapko3y. BinOip 3pa3kiB KpoBi B yCiX rpy-
nax TBapHWH 3AIHCHIOBAJM OJHOYACHO Ta 3a OJAHA-
KOBOIO CXEMOIO.

[IpoBoaMAM MaKpOCKOIIIYHE MOCIIKECHHS CTaHy
BHYTPIIITHIX opraHiB TBapuH. OpraHu penpoIyKTHB-
HOI cHCTeMH (CiM’STHUKH Ta iX IPUIATKH, BEHTpaIbHa
TepeIMiXypoBa 3aj103a, CiM sHI TTyXHUPIT) BUTUTSLITH
Ta 3BaXyBaJd. [ OpMOHAIIBHI JOCTIIHKCHHS (BU3HA-
YeHHS BMICTYy THPEOiTHMX TOPMOHIB — 3arajbHHUX
T, ra T,, Bitenoro T,, a takox 3araneHoro Te i E,
y CHPOBATI KPOBI MiAJOCTIIHUX IIYpiB) 3I1HCHIO-
BaM 3a JIONOMOTOI0 CTaHJapTHUX KOMEPIIHHUX
TecT-HabopiB A imyHodepMeHTHOTO aHanizy («[pa-
HyM», YKpaiHa) 3 BiANOBIIHUMH peareHTamu («Xe-
Ma», YKpaiHa). Y poOOTi BHKOPHCTOBYBAJIH MiKpO-
IUTAaHIIETHUH 1MyHO(EpMEHTHUI aHaiizarop «Stat
Fax 3200» (Awareness Technology inc., CIIIA). 3Ba-
KYBaHHS OpPraHiB IPOBOAMIM Ha EJIEKTPOHHUX Ba-
rax «TBE-0,6» («TexnoBaru», Ykpaina). ¥ cycreHnsii
MPUAATKIB CIM SHUKIB 3a IOTIOMOTOI0 kKamepu [o-
psi€Ba OIIHIOBATH ITOKA3HUKHA MOP(HOQYHKITIOHATH-
HOTO CTaHy CHEepMaTo30iliB (KiIbKICTh, PyXJIHBICTh,
MaToJyoriuHi QopMHu) 3a 3aralbHONPUHHSITOI Me-
Tonukoro [15].

Orpumanuii tmdpoBuii Matepian 00poOIsITH
MaTeMaTU4yHO METOJAaMH IapaMeTpUYHOi Ta Hera-
paMeTpU4YHOl CTAaTUCTHKHM 3 BUKOPHUCTAHHSIM MpOT-
pamu «Excel» («Microsofty, CIIIA). IlepeBipky Ha
HOpPMaJIbHUH PO3MOALNT 3IiMCHIOBANM 3 BUKOPHC-
taHHIM W-kputepiro Illamipo-Binka. IlopiBHsSH-
HS TPyH i3 HOPMAaJLHAM PO3IMOAUIOM O3HAK IMPOBO-
IATH 32 JoroMororo kputepito CteromenTa (). Jms
MOPIBHAHHS JIBOX TIPyN 13 PO3MOAIIIOM O3HAK, Bif-
MIHHHX BiJI HOPMQJILHOTO, BUKOPHCTOBYBAJIN HeTla-
pamerpuuynnii U-kputepiit Mana-Bitni. Po3xomxen-
HS BBOKAIU CTAaTUCTUYHO 3Hauytwmu mipu p < 0,05 [3].

PesyabTaTn T2 00roBOpeHHsA

BBenenHs Mepkazoniay IIypaM TpOTATOM JIBOX
MICSAIIIB TIPU3BOJIMIIO 70 3HAYHOTO TPUTHIUYCHHS TH-
peoinuoi ¢pyHKIIT (CTaOIBHOTO CTaHy TIIOTHPEO3Y).
VY TBapwH, AKi OTPUMYyBaJIA THPEOCTATHK, CIIOCTEPi-
rajocs 3HAYHE TAJiHHSI BMICTY 3araJIbHOTO Ta BiJlb-
noro T, i saransnoro T,. s 3akOHOMIPHICTE 30€pi-

course by rapid incision of the spine at the base of
the skull using light ether anesthesia. Blood in all
groups of animals was sampled simultaneously and
according to the same protocol.

There was performed a macroscopic study of the
internal organs of animals. Organs of the reproductive
system (testes and their appendages, ventral pros-
tate, seminal vesicles) were isolated and weighed.
Hormonal studies (determination of the content of
thyroid hormones — total T, and T, free T,, as well
as total Tc and E, in the serum of experimental
rats) were performed using standard commercial
test kits for enzyme-linked immunosorbent assay
(Granum, Ukraine) with appropriate reagents (Hema,
Ukraine). We used a microplate enzyme-linked immu-
nosorbent assay ‘Stat Fax 3200’ (Awareness Tech-
nology inc., USA). Organs were weighed with elect-
ronic scales ‘TVE-0.6" (Technovagi, Ukraine). In the
suspension of the epididymis by means of Goryaev’s
chamber, the indices of the morphofunctional state of
sperm (number, motility, pathological forms) were
evaluated according to the generally accepted me-
thod [25].

The obtained digital material was processed
mathematically by methods of parametric and non-
parametric statistics using the ‘Excel” software (Mic-
rosoft, USA). Normal distribution was verified with
the Shapiro-Wilk W-test. The groups with normal
trait distribution were compared performed using
Student’s t test (#). The nonparametric Mann-Whit-
ney U-test was used to compare the two groups
with a distribution of features other than normal. The
differences were considered significant at p < 0.05
[8], the indices of morphofunctional state of sperm
(amount, motility, pathological forms) were evalua-
ted according to the generally accepted method [25].

Results and discussion

Injection of mercazolyl to rats for two months
resulted in significant suppression of thyroid
function (stable hypothyroidism). In animals recei-
ving thyrostatics, there was a notable decrease
in the content of total and free T, and total T,.
This pattern persisted in group 2 a month after the
end of the introduction of PCE, which confirmed
the adequacy of the selected model of hypothy-
roidism and indicated the effectiveness of long-
term injection of this drug during designing the
model of thyroid hypofunction (Figs. 1 and 2).

When studying the effect of PCE on the functio-
nal activity of the thyroid gland of rats, it was shown
that a more dynamic response was manifested in
the T, index. One week after the end of the PCE
introduction in almost all experimental groups a
significant increase in the fractions of total and free
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rajacss B Tpymi 2 4yepe3 Micslb Micis 3aKiHUCHHS
BeeaenHs KEII, mo minTBepaxyBano ajexBar-
HICTH BMOpaHOi MOJeNi TiNOTHPeo3y 1 BKa3yBaso
Ha €(EeKTUBHICTb NOBrOTPUBAJIOrO BBEACHHS LHOTO
Mperapary IIiJ] 9ac CTBOPEHHS MOJENi TimoQyHKIT
I3 (puc. 1 Ta 2).

IIpu BuBuenni BBy KEII Ha (yHKIIIOHATHHY
aktuBHICTH 113 mrypiB Oyrmo mokazaHo, IO JWHA-
MIYHillIa BIJIOBIb MPOSBISIACI y IMOKa3HUKA T,
Uepes TwxkaeHb micist 3akiHueHHs BBeneHHs KEII
MPAaKTUYHO B YCiX EKCIIEPUMEHTAIBHUX IPyIax Mmpo-
SIBIISIOCS 3HAYHE 3POCTaHHS (PAKIi 3arajibHOro
1 BiIbHOTO THpOKCHHY. HaiiBupasHimmmu 1i 3MiHH
Oymu B Tpymi 3. Ll 3akoHOMIpHICTH 30epiranacs i
4yepe3 MiCAILb Micis eKcriepuMeHTy (puc. 1 ta 2).

BincyTHicTh 3Hauymmx 3MiH TIOKa3HHKa 3a-
ranbHoro T, B ycCiX rpynax JOCHIUKEHHs MOPiBHS-
HO 3 Tpymnoro 2 cigumia npo te, mo KEII, skwuii nie
Oe3mocepenHbo Ha 010CHHTE3 THPOKCUHY Y THPEOIN-
Hill apeHximi, MPaKTUYHO He BIUIMBAB Ha TepHde-
puunmii mMetabomizm komsepeii T, y T, y Hupkax
1 TMeviHIi, B SKUX YTBOPIOETHCS TeEpeBayKHa HOTO
KUTBKICTb.

[Napanensuo 3 ouinkoto BrumBy KEII Ha ¢yHK-
uioHanbHy akTuBHICTH 113 mpoBoannocs BUBUEHHS
CTaHy PENpPOAYKTUBHOI CHCTEMH CaMIiB IIypiB B
YMOBax 3MOAEIbOBAHOTO TiMOTHPEO3y Ta HOro mo-
JANIBIIOT0 KOPUT'YBaHHS.

BusiieHo, 1o y TBapuH, SKi OTpUMYBaJH Mep-
Ka30JIiJ1, BiOyBaIoCs 3HaUYHEe 3HIKEHHS MAacH BEHT-
panpHOT TepeamixypoBoi 3amosn (BII3) ma 20%.
Ile MoXxe TOSICHIOBATUCS TIOB’SI3aHUM 13 TIMO(QYHK-
miero I3 rinmoaHaporeHHUM CTaHOM CaMIliB, OC-
KUIBKM Maca MHepeaMiXypoBoi 3aj03u Oe3rnocepes-
HBO 3aJICKHUTH BiJl PiBHS CTaTeBUX TOPMOHIB. 3MiH
IHIIUX OpTaHiB PENpOAYKTHBHOI CHCTEMHU CaMIliB
OIypiB Ha TIi 3MOAEIBOBAHOTO TilIOTHUPEO3y He
cnocrepiranocs (tadm. 1).

Uepes twxnens micns BBeaeHHs KEII mapane-
JIFHO 3 MIJABUINEHHSIM DPIBHSI THPEOINMHUX TOPMOHIB
Yy CHpPOBATIli KPOBi IIypiB i3 TIlIOTHPEO30M BiTHOB-
moBaytacs 1 Maca BII3, mo Bka3syBaio Ha ITiIBH-
IIEHHS PiBHS aHIPOTCHIB. Y TaHOMY BHITAIKy CITOC-
TepiraBcs J10303alexHUN edekT: y Tpymni 5 Biami-
YyaBcss MakcHMMalbHUI mpupict macu BII3. Moxna
MPUITYCTUTH, 110 HOpMaJi3allis aHApPOTeHHOTro cTa-
TYyCy y WiAJOCHIIHUX TBapuH, OKpiM Qakropa
BiTHOBJICHHSI THUPEOiTHOTO MpPOQiNio, 3HAYHOIO Mi-
pOIO TakoK OOyMOBJICHa O€3MOCEpPEHIM BILUIMBOM
OararboxX O10JIOTIYHO AKTUBHUX TOHAJIOTPOIIiH-TIO-
TIOHHUX pedoBUH, siki MicTsaTh KEIL.

Uepes wmicsmp micis 3akiHdeHHs: BBeneHHs KEII
Y JKOAHIN TPYIIi HE CIOCTEpirainy 3HAYyIuX BiIMiH-
HOCTEH y Maci OpraHiB pPENpOTyKTUBHOI CHCTEMH
caMIIiB 1IypiB (OPIBHSIHO 3 TpyMoIo 1).
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Puc. 1. Brninue pisHnx go3 KEIN Ha piBeHb TMPEOigHUX rop-
MOHIB, 7 Ai6 nicnsa BBeAeHHs (% Bif IHTAKTHOTO KOHTPOIO):
1 — IHTaAKTHUI KOHTPOb; 2 — MEPKa30MifioBMIA KOHTPOSb;

3 — KEIM-50; 4 — KENM-150; 5 — KEM-100.

BaranbHun T, BinbHui T,
Total T, Free T,

Fig. 1. Effect of different PCE doses on level of thyroid
hormones, 7 days after injection (% of intact control): 1 —
intact control; 2 — mercazolyl control, 3 — CPE-50; 4 — PCE-
150; 5 — PCE-100.

thyroxine was shown. These changes were most
pronounced in group 3. This pattern persisted af-
ter a month of the experiment (Figs. 1 and 2).

The absence of strong changes in total T, for
all the groups studied if compared with group 2
indicated that PCE, directly affecting the thyro-
xine biosynthesis in the thyroid parenchyma,
had little effect on the peripheral metabolism of
T, conversion to T, in the kidneys and liver, in
which the predominant amount of the latter.

In parallel with the assessment of the influen-
ce of PCE on functional activity of thyroid gland,
the state of reproductive system of male rats in
the simulated hypothyroidism and its subsequent
adjustment was studied.
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Total T, Total T, Free T,
Pwuc. 2. Bnnus pi3Hnx o3 KENN Ha piBeHb TMpeoigHux rop-
MOHIB, Micsub nicna BBeAeHHst (% Big iHTAKTHOrO KOHT-
ponto): 1 — iHTaKTHWIA KOHTPOIb; 2 — MEPKa30rinoBuiA KOH-

Tponb;3 — KEIM-50; 4 — KEM-150; 5 — KEM-100.

Fig. 2. Effect of different PCE doses on level of thyroid
hormones, a month after injection (% of intact cont-
rol): 1 — intact control; 2 — mercazolyl control, 3 — PCE-50;
4 — PCE-150; 5 — PCE-100.




Tabnuusa 1. Bnnue pisHnx no3 KEIN Ha macy opraHiB penpoaykTMBHOI CUCTEMU LLypiB-CaMUiB i3 rinoTnpeo3om, , n =5

Table 1. Effect of different PCE doses on mass of organs of a reproductive system of male rats
with hypothyroidism, n =5

Maca opraHa, mr

Organ mass
[pyna TBapuH
Group of animals
Cim’AHMKMN BeHTpanbHa YacTuHa nepeamMixypoBoi 3an03u Cim’aHi nyxupui MpupaTkn AeYHOK
Testes Prostate ventral part Seminal vesicles Testicular appendages
TwxkaoeHb nicnA 3akiHYeHHA BBeaeHHA KEM
One week after PCE discontinued introduction
1 1933,3 + 44,1 678,3 £ 14,8 1833,3 + 88,2 616,7 = 16,7
2 1970,0 + 43,6 542,0 + 22,7* 1910,0 + 182,4 630,0 = 25,5
3 1896,0 + 27,7 600,3 + 27,47 1680,0 + 116,8 624,0 £ 11,2
4 1810,0 + 76,5 670,0 £ 62,4% 1860,0 + 144,4 619,0 = 11,7
5 1800,0 + 41,8 770,0 £ 51,5% 1850,3 + 154,1 630,0 = 25,5
MicAub nicnAa 3akiHyeHHA BBeaeHHA KEM
One month after PCE discontinued introduction
1 2180,3 = 115,7 800,0 + 13,8 2110,0 + 118,7 710,7 £ 29,1
2 2190,0 + 100,6 770,0 = 51,6 2070,0 + 87,5 740,0 £ 29,2
3 2096,0 £ 177,9 764,0 + 61,8 1990,0 + 84,3 720,0 + 33,9
4 2270,0 £ 152,9 746,0 = 36,1 2106,0 + 57,7 732,0 + 21,8
5 2066,0 = 193,0 754,0 + 58,9 2000,0 + 158,9 696,0 = 50,7

MpumiTka: *— BiAMIHHOCTI 3HauYyLLi NOPIBHSIHO 3 KOHTponeM, p < 0,05.
Note: *— differences are significant if compared with the control, p < 0,05.

l'imoTupeoinnuii cran mIypiB CympoOBOIKYBaBCS
MOPYLICHHSIMHU criepMaTorenesy (Tabi. 2): y TBapuH
BifOyBasocsi Maiike ABOKpaTHE 3MEHIICHHS KiJib-
KOCTI CIepMaTo30iliB Ta iX PyXJIMBOCTI, 3pOCTAHHS
MaToJIOTIYHO 3MiHEHHX (OpM crHepMiiB He croc-
Tepiranocs. Sk BiJIOMO, KUIBKICTh CIEpMAaro30iliB
y eSKyJIATi BifoOpakae piBeHb MOy CiM SHOTO
eMiTeNito, a PyXJIUBICTh — CTYMiHb 1X ()YHKIIIOHAIIb-
HOI TOTOBHOCTI Ta XUTT€3a0e3IeueHHs (rameToma-
Typarlisi), TOMy Ha IiJICTaBi OTPUMaHUX JTaHUX MOXK-
Ha 3pOOWTH BUCHOBOK, IIIO TUPEOigHA HETOCTATHICTh
HETaTWBHO BIUIMBAJIA Ha Pi3HI JIAHKH YTBOPEHHS
Ta JO3pIBaHHS YOJOBIYMX CTAaTEBUX KIITHH, IO Y
NO/IAJIBIIOMY MOYKE TIPU3BOJIMTH JIO 3HMKEHHS dep-
THIBHOCTI. Lle ITKOM Y3romKyeTbest 3 JiTeparyp-
HUMH JaHUMH OpPO Te, MO TIMOTHPEO3 CYNpOBOI-
KYETbCS TMOPYLICHHSM CIIEpMaToreHe3y Ta MajiH-
HSIM piBHsI TecTOoCTepony |1, 2].

It was found that in animals treated with
mercazolyl, there was a significant decrease in the
mass of the ventral prostate gland (VPG) by 20%.
This may be due to the hypoandrogenic condition
of males associated with thyroid hypofunction, as
prostate mass is directly dependent on sex hormone
levels. Changes in other organs of the reproductive
system of male rats on the background of simulated
hypothyroidism were not observed (Table 1).

One week after the introduction of PCE, in
parallel with the increase in the level of thyroid
hormones in the serum of rats with hypothyroidism,
the mass of VPG was restored, which indicated an
increase in the level of androgens. In this case, there
was a dose-dependent effect: in group 5 there was
a maximum increase in the mass of VPG. It can
be assumed that the normalization of androgenic
status in experimental animals, in addition to the
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Tabnuusa 2. Bnnue pisHnx 0o3 KEIMN Ha MopdodyHKLiOHanbHi MOKa3HMKK crnepMaTo30ifiB Wypis

i3 ekcnepumeHTanbHUM rinoTupeosom (Me, min; max, n = 5)

Table 2. Effect of different PCE doses on morphofunctional parameters of sperm in rats

with experimental hypothyroidism (Me, min; max, n = 5)

pyna TBapuH
Group of animals

KinbkicTb cnepmartosoigis, MiH/Mn
Spermatozoa number, million/ml

Matonoriuxi popmu, %
Pathological forms, %

PyxnuBicTb cnepmiis, %
Spermatozoa motility, %

TwxpaeHb nicnAa 3akiH4eHHA BBeaeHHA KENM

One week after PCE

discontinued introduction

1 38,00 (36,00 ; 39,00) 24,00 (23,00 ; 25,00) 69,00 (68,00 ; 72,00)
2 20,00 (18,00 ;21,00) * 21,00 (18,00 ;22,00) 47,00 (34,00 ; 48,00) *
3 20,00 (20,00 ; 24,00) * 25,00 (21,00 ; 25,00) 45,00 (41,00 ; 45,00) *
4 26,00 (24,00 ; 27,00) * # 26,00 (20,00 ; 28,00) 61,00 (59,00 ; 63,00) #
5 32,00 (28,00 ; 35,00) # 26,00 (26,00 ; 27,00) 60,00 (60,00 ; 66,00) #

MicAaub nicna 3aki
One month after PCE

HyeHHA BBeaeHHA KEM
discontinued introduction

1 57,00 (564,00 ; 60,00) 20,00 (17,00 ; 23,00) 75,00 (71,00 ; 77,00)
2 39,00 (38,00 ; 41,00) * 21,00 (20,00 ; 26,00) 52,00 (48,00 ; 54,00) *
3 57,00 (55,00 ; 68,00) * 22,00 (18,00 ; 25,00) 49,00 (48,00 ; 52,00) *
4 62,00 (59,00 ; 63) * 23,00 (20,00 ; 23,00) 68,00 (66,00 ; 70,00)
5 60,00 (59,00 ; 61,00) # 20,00 (19,00 ; 22,00) 68,00 (68,00 ; 71,00)

MpumMiTKa: 3HadvyLle BigXMNEHHS MOKa3HMKa BiQHOCHO rpyn iHTakTHoro (*) Ta mepkasoninosoro (*) koHTponto, p < 0,05.
Note: *— significant deviation relative to group of intact (*) and mercazolse (*) control, p < 0.05.

Uepes twxnenb micns BBeneHHs KEII y mosi
100 Ta 150 mxn/kxr (rpynu 4 1 5 BiAMOBITHO) Kilb-
KICTh CTAaTEeBUX KIITHH 1 pPyXJIUBICTH CIEPMIiB
3Ha4yIe 30UTBITyBalacs TOPIBHSHO 3 TPYIOK 2
(Tabm. 2).

Uepes wmicsip y rpymi 2 3HAUYMOTO 3POCTAHHS
KUTBKOCTI CIIEpMiiB Ta iX PYXJIHMBOCTI MOPIBHSHO 3
rpymnoro 1 He crnoctepiranocsi. BogHodac y TBapuH
ycix nmocmignux rpyn i3 BBenennsMm KEII BinOysa-
JI0CSl BiZIHOBJICHHS! MTOKAa3HUKIB MOP(OPYHKIIOHAIB-
HOTO CTaHy CHepMaTo30iliB (OKpiM MOKa3HHKa PyX-
JIUBOCTI CHepMiiB y TpyTi 3) MPaKTUYHO JI0 3HAYECHb
rpym 1. Y rpymi 3 mpoaHaii30BaHO IOKa3HUKA
BIIPOJIOBX YCBHOTO €KCIIEPUMEHTY OyJaM HalMEeHIIu-
MH, TII0 CBITIMIIO TIPO TO303AJICIKHUH S(EKT.

[lix wac mociiKeHHS piBHSI CTAaTEBUX TOPMOHIB
y CaMIliB IIypiB 31 3MOAEIHOBAHHUM TiIOTHPEO30M
Ta Ha T HOTO KOPUTYBAaHHS BHSBJICHO, IO CTild-
KU TIMOTHPEO3 MPHU3BOAWB 10 MOHAJ ABOKPATHOTO
3HIDKCHHSI PIBHS TECTOCTEPOHY Ta 3HAYYIIOro (Ha
76,9%, p < 0,05) nmigBUIIEHHS! KOHIIEHTpAIlil ecTpa-
niomy (tabm. 3). Lli mani y3romkyBaimucs 3 KIIiHiY-
HUMH [pOsIBAMH PO3JIAAiB PENPOAYKTHBHOI CHC-
TEMH y XBOpUX Ha rimotupeo3. Sk Oyno BKa3aHO
BHIIE, B CTaHIi TIMIOTUPEO3y Yy YOJIOBIKIB CHOCTEpi-

npo6nemu Kpiobionorii i kpiomeanLMHK
problems of cryobiology and cryomedicine

Tom/volume 31, Ne/issue 4, 2021

factor of the thyroid profile restoring, is largely
due to the direct influence of many biological-
ly active gonadotropin-like substances contained
in PCE.

One month after the end of PCE, no significant
differences in reproductive mass of male rats were
found in any group compared with group 1.

Hypothyroidism in rats was accompanied by di-
sorders of spermatogenesis (Table 2): in animals there
was almost a twofold decrease in the amount of sperm
and their motility, the growth of pathologically alte-
red forms of sperm was not observed. It is known that
the amount of sperm in the ejaculate reflects the level
of division of the seminal epithelium, and motility
does the degree of their functional readiness and life
support (gamete maturation), so based on the data
presented we can conclude that thyroid failure has
negatively affected various stages of formation and
maturation of male cells, that can further result in a
reduced fertility. This is in line with the published re-
ports that hypothyroidism is accompanied by im-
paired spermatogenesis and a drop in testosterone
levels [2, 7].

One week after the introduction of PCE at a dose
of 100 and 150 pl / kg (groups 4 and 5, respectively),

359

#



racTbCs TINOTOHAMM3M, 3HIDKEHHS 10170, TiHEKO-
MacTisl, iABUILEHHS PiBHS NPOJAKTHHY.

UYepes TWXK/ICHD MICIs BBEICHHS Mperapary Iuia-
et y go3ax 100 ta 150 Mk/kr BigMmidamucs 3po-
cta"Hs BMicTy Tc y cupoBariii kpoBi. OTpuMaHni naHi
KOpenroBasid 3 BimHOBIEeHHsAM Macu BII3 y mypis
rpyn 4 i 5. Cuig 3a3HaunTtd, mo mo3a 50 MKJ/KT

the number of germ cells and sperm motility increased
significantly compared with group 2 (Table 2).

One month later, in group 2, a significant in-
crease in sperm counts and motility compared
to group 1 was not observed. At the same time, in
all experimental groups with the introduction
of PCE there was a restoration of morphofunc-

Tabnuusa 3. Bnnue pisHux o3 KENN Ha piBeHb cTaTeBrx ropMoHiB
y CMpOBAaTLi KpOBi caMUiB LLypiB i3 rinotupeosom (Me, min; max, n = 5)

Table 3. Effect of different PCE doses on morphofunctional parameters of sperm in rats with experimental
hypothyroidism (Me, min; max, n = 5)

TwxkaeHb nicnA 3akiHYeHHA BBeaeHHA KEM MicAub nicna 3akiH4yeHHA BBegeHHA KEI
One week after PCE discontinued introduction One month after PCE discontinued introduction
pyna TBapuH
Group of
animals T / E / T / E /
C, HMonb/n , HMOnb/n c, HMonb/n , HMonb/n
Tc nmol/I IZEZ, nmol/| Te/E2 Tc nmol/I IZEZ, nmol/| Te/E2
1 32,70 0,13 251,50 38,50 0,13 267,10
(29,20 ; 33,00) (0,13 ; 0,15) (175,30 ; 253,80) (37,40 ; 0,20) (0,12 ;0,14) (245,10 ; 268,00)
2 11,80 0,23 51,60 16,20 0,24 73,60
(11,10 ; 12,40)* (0,20 ; 0,24)* (48,20 ; 62,10) * (15,70 ; 17,80)* (0,22 ;0,26)* (65,40 ; 84,70)*
3 19,60 0,19 98,60 29,40 0,24 127,80
(18,80 ; 20,70)* (0,19 ; 0,21)* (93,10 ; 98,90) * (27,60 ; 30,80) * (0,23 ; 0,27) (102,20 ; 137,90)* *
4 21,50 0,18 114,70 33,70 0,12 295,80
(20,80 ; 22,50) # (0,18 ; 0,21) (108,50 ; 119,40) * * | (31,80 ; 35,50) * (0,11;0,12)* (255,00 ; 306,30)*
5 32,80 0,15 208,20 39,50 0,13 303,00
(30,20 ; 35,40) * (0,14 ;0,16)* (205,00 ; 217,10) * (37,80 ; 40,10) * (0,12;0,14) * (300,00 ; 307,80) 7

MpumiTka: 3HavyLLe BiAXWUNEHHSI MOKa3HWKa NopiBHsAHO 3 rpynamu 1 (*) Ta 2 (*), p < 0,05.
Note: *— significant deviation of the index compared with groups 1 (*) and 2 (¥), p < 0.05.

X04Y 1 HE MPU3BOJMIIA O 3HAYYIIOTO 3POCTaHHS PiB-
HSI aHJPOTEHY Y MiJOCIiAHUX TBAPHH, OJTHAK CIIPH-
sima BigHOBIEHHIO Macu BII3, mo morno BkasyBaru
Ha ex3oreHHui Oe3mocepenHiii BB KEII (mus.
Taom. 1).

Uepe3 Micsamp TIiCHsS BBEACHHS YCiX TOCIHIIKE-
nux 103 KEII crocrepiranocst BiIHOBICHHST PIiBHSI
aHJIPOTEHY Ta €CTPOTEHY B YCiX rpyIax J0 KOHTPOJIb-
HUX 3HAYCHb IHTAKTHUX TBApUH.

OTxe, BUSIBIICHO, 1110 HU3bKHI PiBEHb THPEOTAHUX
TOPMOHIB B OpraHi3Mi CyIpOBOKYyBaBCsS HETaTHB-
HUMHU 3MIHAMHU PENPOAYKTUBHOI CHCTEMHU CaMIliB
urypiB. Beenennst KEII B ycix mo3ax nmpuBOAmIIO 10
CTUMYIIALIT THPEOiAOTeHe3y, IPUIOMY MaKCHUMaTbHO
edextuBHOIO Oyna miHiManmbHa KoHmeHTparis KEIL
Ha Bigminy Big TepeoigHoi (QyHKIII, i Yac BIUIH-
By KEII ma cucteMy pemnpomykiii crocTepiraBcs
n0303aNekHAN epexT: OyB BiAMIUECHUH MaKCHMallb-
Hui npupict Macu BII3 Ta iHIeKCy CIiBBiTHOIICHHS
Tc/E, y rpymi 5.

3riiHO 3 OTPUMaHWMHU JaHUMH MOXKHA TIPHITY-
ctuth, mo KEII mo3utuBHO BIIMBAaE Ha CriepMaro-

tional status of sperm (exception was sperm moti-
lity in group 3) almost to the values of group 1. In
group 3, the indices analyzed throughout the
experiment were the lowest, indicating a dose-
dependent effect.

During the study of sex hormone levels in male
rats with simulated hypothyroidism and on the back-
ground of its correction, it was found that persistent
hypothyroidism led to more than a twofold decrease
in testosterone levels and a significant (76.9%, p < 0.05)
increase in estradiol concentration. These data were
consistent with the clinical manifestations of re-
productive system disorders in the patients with hypo-
thyroidism.

As mentioned above, in male hypothyroidism
hypogonadism, decreased libido, gynecomastia, in-
creased prolactin levels were found.

One week after injection of the drug to the
placenta at doses of 100 and 150 ul/kg, there was
an increase in the content of Ts in serum. The data
obtained correlated with the restoration of the mass
of VPG in rats of the groups 4 and 5. It should
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reHe3 Ta OajaHC CTaTeBUX FOPMOHIB CaMIiB LIypiB
13 HU3bKUM PIBHEM THPEOiJHUX TOPMOHIB HE TiIBbKH
3a paxyHOK BiJTHOBJICHHS TUPEOIAHOTO mpodiiio, a i
3aBISKH ITUPOKOMY CIIEKTPY OiOJOTiYHO aKTHBHHX
CTIONYK.

BucHoBku

1. Buxopucrani mosu KEII y miamazoni 50—
150 MKI/KT TIPOSIBISUTM CTHMYJIOBaJbHY IO Ha
(dyHKIIOHANBHY akTUBHICTH 113 mypiB i3 Mepkaszo-
JIT-1HIyKOBaHUM TiOTHPEO30M: BIUTUBAIHN Iepe-
Ba)KHO HA MEXaHi3MU YTBOPEHHsI THPOKCUHY 1 TpaK-
THYHO HE MO3HAYaJMCs Ha MeTaboii3Mi TpHHONTH-
poniny. binpmr edexruBHOIO BHABMIACS HalMEHIIA
3 IOCIIKEHUX 103 — 50 MKII/KT

2. Y cammiB mIypiB TilIOTHPEO3 IPHU3BOIUB JIO
TiMOaHAPOTEHHOTO CTaHY: CIIOCTEPIrasiocs 3HavyIIe
3HIDKCHHS BMICTY TECTOCTEPOHY B CHPOBATII KPOBI
3 OTHOYACHHM ITiIBUIIEHHSM PiBHS €CTPAIiONy.

3. Ilokazano, mo KEII sx 6e3nocepentbo, Tak i
OIIOCEPENIKOBAHO (38 paxXyHOK 3pOCTaHHsS PiBHS TH-
PEOiIHUX TOPMOHIB) MO3UTHBHO BIUIMBAB Ha (yHK-
LIOHANBHUI CTaH PENpONYKTUBHOI CUCTEMHU CaMIIiB
IIypiB.

4. Busneno pozozanexnuii epexkr KEII Ha
PENPOAYKTHBHY CHCTEMY WIypiB 13 TiIOTHPEO30M:
HalOUTbII edekTuBHOIO Oyna mo3a 150 MKI/KT, sika
MaKCUMAaJIbHO CIpHsiia BiHOBIEHHIO MOpP(o(hyHK-
[IOHATBHUX TOKA3HUKIB CIIEPMAaTO30iIiB 1 TPHUBO-
JIAJIa IO 3pOCTaHHS PiBHS TECTOCTEPOHY Y CHPOBATIII
KpOBI Ta HOpMaJi3amii CITiBBiIHOMICHHS TECTOC-
TEPOH/eCTPaIioI.

5. KpiokoHCepBOBaHU# SKCTPAKT ILJIAIICHTH MOXE
po3msiAaTHCs K MOTEHIIMHUI Tpemapar A Ko-
pUTyBaHHS psly €HJOKPUHONATiH, 30KpeMa Trimno-
¢GyHKUiT mUTONONIOHOT 3aJI03M Ta 1HAYKOBaHUX
riIMOTHPE030M PENpPOAYKTHBHHUX PO3JIaIiB.
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be noted that the dose of 50 pl/kg, although did not
lead to a significant increase in androgen levels
in experimental animals, but contributed to the res-
toration of the mass of VPG, which could indicate
exogenous direct effects of PCE (see Table 1).

One month after the introduction of all studied
doses of PCE, there was a restoration of androgen and
estrogen levels in all groups to the control values of
intact animals.

Thus, it was found that low levels of thyroid
hormones in the body were accompanied by nega-
tive changes in the reproductive system of male rats.
The introduction of PCE in all doses led to the stimu-
lation of thyroidogenesis, and the most effective
was the minimum concentration of CPE. In cont-
rast to thyroid function, during the effect of PCE
on the reproductive system, a dose-dependent
effect was observed: the maximum increase in the
mass of VPG and the Ts/E, ratio in group 5 was
observed.

Our findings suppose that PCE positively affects
the spermatogenesis and balance of sex hormones
in male rats with low levels of thyroid hormones
not only by restoring the thyroid profile, but also
due to a wide range of biologically active com-
pounds.

Conclusions

1. Used doses of PCE in the range of 50-150 pl/ kg
had a stimulating effect on functional activity
of the thyroid gland of rats with mercazolyl-in-
duced hypothyroidism: they affected mainly the
mechanisms of thyroxine formation and slightly af-
fected triiodothyronine metabolism. The lowest of
the studied dose, i. e. 50 ul/kg was the most effec-
tive.

2. In male rats, hypothyroidism led to a hypoand-
rogenic state: there was a significant decrease in tes-
tosterone in the serum with a simultaneous increase
of estradiol levels.

3. It is shown that PCE both directly and indirectly
(due to the increase in the level of thyroid hormones)
had a positive effect on functional state of the re-
productive system of male rats.

4. The dose-dependent effect of PCE on repro-
ductive system of rats with hypothyroidism was
revealed: the most effective dose was 150 pl/kg,
which maximally restored the morphofunctional pa-
rameters of sperm and led to an increase in serum
testosterone levels and normalization of testoste-
rone / estradiol ratio.

5. Cryopreserved placental extract can be consi-
dered as a potential drug to correct a number of endo-
crinopathies, including hypothyroidism and hypo-
thyroidism-induced reproductive disorders.
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