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BnnuB KpaHiouepebpanbHOI rinotepmii
Ta KPiOKOHCepBOBaHOI KOPAOBOI KPOBi Ha penpoAyKTUBHY PYyHKL 0
camMuiB LWYypiB i3 XPOHIYHOIO ariKOronbHOK iIHTOKCUKAaLiEo
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Impact of Craniocerebral Hypothermia and Cryopreserved
Cord Blood on Reproductive Function of Male Rats
with Chronic Alcohol Intoxication

Pedbepat: Y poboTi po3rnsaHyTO NUTaHHS BMAMBY XPOHIYHOI ankoronbHoi iHTokeukauii (XAl) Ha penpoayKTUBHY (yHKLi0 camuiB
wypiB. MokasaHo, WO TpuBane 3MOBXMBAHHS ankoronieM Mpu3BOAUTb A0 3HAYYLLOrO 3HWDKEHHS K MOKA3HUKIB BUPAXKEHOCTI CTaTeBoi
aKkTuBaLlii Ta piBHA TECTOCTEPOHY B CMPOBAaTLLi KPOBi camuiB LypiB i3 XAl nicns npea’sBneHHst peLenTUBHOI CaMKu, Tak i cknagy ix ciMm’sHoi
pianHn. MNoeaHaHe 3acTocyBaHHA PUTMIYHOI KpaHiouepebpanbHoi rinotepmii (pKLIM) i BBeAEHHSA KpiOKOHCEPBOBAHOIO NMEWKOKOHLEHTpa-
Ty kopgoBoi kpoBi (k[TKKK) GinbLuoto Mipoto crnpusie AMHamili BiAHOBNEHHSA (OYHKLiOHANbHOI MOBHOLHHOCTI 3MiHeHOI B peaynbrarti XAl
penpoayKTVBHOI CUCTEMM CaMLIB LLYPIB, HiXK CAMOCTilIHE 3aCTOCYBaHHS KOXHOTO 3 BULLEBKa3aHMX MeToAiB. ABTOpaMu BUCYyBa€ETLCS FiMno-
Tesa aktuBauii 3a gornomoroto pKLI™ i kNIKKK rinotanamo-rinodisapHoi cuctemu, Wwo BNAMBaE Ha CMHTE3 TECTOCTEPOHY Ta CTUMYMSALLIO
criepmaToreHesy.

Kno4yoBi crnoBa: xpoHiyHa ankoronbHa iHTOKCKKaLis, puTMiYHa kpaHiolepebpanbHa rinoTepmis, KpiokOHCEPBOBAHWI NENKOKOHLIEH-
TpaT KOPAOBOI KPOBi, PENPOAYKTMBHA OYHKLSA, LLYPU.

Abstract: In this work, we have studied the impact of chronic alcohol intoxication (CAl) on reproductive function in male rats.
Prolonged alcohol abuse has been shown to significantly reduce the manifestation rate of sexual activation and testosterone level
in blood serum of male rats with CAl following exposure to a receptive female, as well as to change their seminal fluid composition.
The rhythmic craniocerebral hypothermia (rCCH), combined with the administration of cryopreserved cord blood leukoconcentrate
(cCBL) ensured to a greater extent the dynamics of functional integrity recovery of the CAl-altered reproductive system in male rats,
if compared to each of these methods used solely. The authors have hypothesized the rCCH and cCBL to activate the hypothalamic-

pituitary system, affecting thereby the testosterone synthesis and spermatogenesis stimulation.
Key words: chronic alcohol intoxication, rhythmic craniocerebral hypothermia, cryopreserved cord blood leukoconcentrate,

reproductive function, rats.

CyuacHe XUTTS B yMOBax HOCTIHHOTO cCTpecy i
BHCOKHX IICHXOEMOILIMHUX HABaHTA)XEHb BCE YaCTI-
1Ie TPU3BOJAUTH 0 3HIDKEHHSI JIiOI0 K Yy JKIHOK,
Tak 1 y 4onoBikiB. CnpoOH yCyHEHHsS BUHMKIHX
po0JIeM 3a JIOTIOMOTOF0 AJTKOTOJIIO T OiTbIiie 00Ts-
Kye mepebir XxBopoOu, nepeBosun i 3 paMok QyHK-
[IOHAJILHOT MATOJIOTIi B OPTaHiYHY.

Ha pmanmit wac amkoromizm o@ilifHO BHU3HAHO
xBopoOoro (F10.2-F11), sxa 3MiHfoe (izuaauii ta
MICUXIYHUN CcTaH. Bmepine TOHATTA «aJIKOTOJIbHA
xBopoOay 3amporonyBaB M. Huss (1849 p.). Bono Bi-
JNo0pakano CHCTEMHE 3aXBOPIOBAHHSI, SIKE PO3IIIsiia-
J0Cs SIK HACTIIOK TOKCUYHOTO YpPaK€HHS E€TaHOIOM
BHYTpIIIHIX OpraHiB (TOJOBHOTO MO3KY, MEYIHKH,
cepls, UUTyHKA, MiJIITYHKOBOI 3aJI03M, KHIIKIB-
'Bigain kpiodisionorii, IHCTUTYT npobnem kpioGionorii i kpiomeanumHu
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A reduced sex drive can affect both women
and men due to a constant stress and high psy-
cho-emotional loading in modern lifestyle. The
attempts to solve this problem with alcohol intake,
worsen this state even more, by transferring it from
functional pathology into organic.

Currently, the alcoholism is officially recogni-
zed as adisease (F10.2—F11), which alters the physical
and mental state. For the first time, the term of
‘alcoholic disease’ was proposed by M. Huss (1849),
as the reflection of a systemic disease, that he consi-
dered to be a result of toxic ethanol damage to
internal organs (brain, liver, heart, stomach, pancreas,
intestines, etc.) [27]. To date, a damaging effect of
ethanol has been reported [1, 6, 9] as caused by
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Huka tomo) [27]. Ha ceoromui mokasano [13—15],
0 YIIKO/KYHOUYHH edekT eTaHoimy oOyMOBICHUIN
BIUTMBOM HE TiJIbKM Ha MeTa0O]iuHI TpoIlecH, a
1 Ha (QYHKIIOHATBFHUI CTaH 1HTETPaliiHUX CHCTEM
(HepBOBOi, EHIOKPUHHOI, IMYHHOI, PENPOIYKTHB-
HO1). OgHUM 13 CepHO3HHMX HACIIIKIB, MOB’SI3aHUX
31 37IOBXMBAHHAM AalIKOTOJEM, € CTaTeBi PO3JaIH.
HecripoMoxHICTh y CTareBOMy J>XHTTI € 3HAYHOIO
[ICHUXOJIOTIYHOK TPABMOIO ISl YOJIOBiKa OYIb-SKOTO
BiKy [5].

3a miTepaTypHHMMH JaHUMH YacTOTa CEKCyallb-
HUX TIOpYIIEHb y 0Ci0 i3 aJKoroii3MOM CTaHOBUTb
mo 83,0% [16, 18, 26]. XpoHiyHA aJIKOTOJbHA iH-
tTokcukais (XAl) Moxe cTaTd OCHOBHOK TPUYH-
HOIO YOJIOBIWOTO OE3ILTiAMS aJIKOTOJIBHOTO TEeHE3y
B BHCOKOMY BiJIcCOTKY BHMaJKiB (96%). lle moB’s3a-
HO 3 (DyHKITIOHAJTHPHUM CTaHOM E€HIOKPUHHHUX 3aJ103
(ayKOTOJIb TIEPENTKOIKAae BUBLIBHECHHIO TECTOCTEPO-
uy (Tc) 13 xmitun Jleimira) [14] i mopyImeHHsSM HEl-
POCHIOKPUHHOI pEeryndmii paHHIX eTamiB crepMma-
TOTEeHE3y, 3HWKEHHSM 3arallbHOl KITBKOCTI 3pLINX
CIIepMaTO30i/1iB, HAPOCTAHHSIM MaTOCIepMii Ta acre-
Ho300cHepMii [19].

Bceranosneno, mo XAl BniuBae Ha penpoayKTHB-
HY CHUCTEMY SIK MPSIMHM LUISXOM (HA/Ja€ TOKCUYHUN
edekT), Tak 1 OMOCepeaKOoBaHO (MOIYIIOE (PYyHK-
[IOHAJTLHUN CTaH TiNoTanaMo-TinodizapHO-TOHAI-
Hoi cuctemH) [15, 21], BUKIIMKae TpUBaTY HeMpoaan-
Tallito, 3MiHIOE Helporiepeady Ta CHHAITHYHY TIJ1ac-
traHicTh [13]. ToMy BimHOBICHHS (QYHKITIOHATHLHOT
TTOBHOITIHHOCTI PEMPOMYKTUBHOI CHCTEMH BHMAarae
AKTUBHOTO BIUIMBY Ha HEHPOMETIaTOPHI CUCTEMH TSI
3a0e3IeUeHHsT aJICKBaTHOI aKTUBHOCTI HEHPOCHIIO0-
KpUHHUX QyHKIiH. Tepamist rimoragaMivHOTO HEHPO-
SHJIOKPUHHOTO CHHIPOMY MOTpedye HeTpaauIiiHuX
METOIB JIIKYBaHHS, SKi JIO3BOJISIIOTH 3/iHCHIOBATH
KOHTPOJILOBaHUH CIPSMOBAHUN BIUIMB Ha KOMILICKC
CTPYKTYp LeHTpasbHOi HepBoBoi cuctemu (LIHC),
10 3a0e3Mevy0Th MOBHOIIHHICTh (PYHKITIOHATHHUX
peakuiii cuctemu emidiz-rimoramamyc-rinmodis. o
TaKUX METOIB, Ha HAIly IyMKYy, MO)KHa BiJHECTH
pUTMiuHY KpaHionepedpansHy Timotepmiro (pKILII)
[7, 8].

Opnepxani B IHCTHTYTI mpobGieM Kpiobiomnorii i
kpiomenuiman HAH VYkpainn (ITIKiK HAH Vkpai-
HU) pe3yJbTaTd IOKa3allk, 110 PUTMIYHI XOJOIOBI
BIUIUBHU JIO3BOJISIIOTH OTPUMATH TEPMOPETYISITOPHY
peaxilito, sika BUPAXKA€ThCsl B aJICKBATHIN BiJMOBII
HEHPOTyMOpaJIbHUX TIPOIIECIB TinmoTanaMo-rinodi-
3apHOI CHCTEMU B YMOBaX IEPIOJUIHOTO PO3IIHPEH-
HS MEX TeMIepaTypHOro romeoctasy. Lls Tepmope-
TYJIATOpHA PEaKIlisi CHpusi€ 3MiHI CIPSIMOBaHOCTI
HEUPOTPaHCMITEPHHUX MPOIIECIB, HEHPOTYMOPATEHUX
1 BETETAaTUBHUX PEaKIliid MPOTATOM TUMYACOBOTO iH-
TepBaTy BILTUBY [7, §].
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the impact on not only metabolic processes, but
functional state of integrated systems (nervous,
endocrine, immune, reproductive) as well. One of
the major consequences, associated with alcohol
abuse is sexual dysfunction. Men of all ages expe-
rience sexual dysfunction as a serious psycholo-
gical trauma [7].

According to the reported data, the frequency
of sexual dysfunction in people suffering from
alcoholism is up to 83.0% [10, 14, 22]. Chronic
alcohol intoxication (CAI) can be the main cause
of male infertility associated with alcohol abuse
in most cases (96%). This is due to a functional
state of endocrine glands (alcohol interferes with
testosterone (Ts) release from Leydig cells) [6] and
the neuroendocrine regulation impairment of the
early stages of spermatogenesis, a decrease in total
number of mature spermatozoa and increasing
pathospermia and asthenozoospermia [15].

The CAI was established to affect the reproduc-
tive system both directly (via a toxic effect) and
indirectly (by modulating a functional state of the
hypothalamic-pituitary-gonadal system) [9, 18], to
cause a prolonged neuroadaptation, and alter the
neurotransmission and synaptic plasticity [1]. There-
fore, restoring the functional integrity of reproduc-
tive system necessitates an active influence on neuro-
mediator systems in order to ensure an adequate
activity of neuroendocrine functions. The therapy
of hypothalamic neuroendocrine syndrome should
include the non-standard methods, enabling to cont-
rol targetedly the complex of central nervous system
(CNS) structures, which provide the integrity of
functional responses of the pineal gland-hypotha-
lamus-pituitary system. We suggested the rhythmic
craniocerebral hypothermia (rCCH) as likely refer-
red to these methods [11, 12].

The findings, obtained at the Institute for Prob-
lems of Cryobiology and Cryomedicine of the Na-
tional Academy of Sciences of Ukraine (IPCC of
NAS of Ukraine) have demonstrated the rhythmic
cold exposures to enable obtaining a ther-moregu-
latory response, expressed as an adequate reaction
of neurohumoral processes of hypothalamic-pitui-
tary system. This thermoregulatory response ensured
a change in the direction of neurotransmitter pro-
cesses, neurohumoral and autonomic responses in
dynamics of exposure [11, 12].

The studies implemented at the IPCC of NAS
of Ukraine have also shown an efficient application
of cryopreserved cord blood (cCB) to correct various
disorders of body’s functional systems, especially
neuroendocrine and reproductive ones [2, 4, 13].

To date, of topicality are the social and medical
problem of CAI and the possibility of rCCH to
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HayxoBi gocmimkennst, nposeneni B IIIKiK HAH
VYkpainu, Takox J0Bend e(heKTUBHICTH BUKOPUCTAH-
HSl KpiokoHcepBoBaHOi kopnoBoi kpoBi (KKK) mis
KOPEKIIii pi3HUX MOPYIIeHb (PYHKI[IOHABHIUX CHCTEM
OpraHi3My, 30KpeMa HEHPOEHIOKPHMHHOI Ta pPEerpo-
nyktuBHoOi [1, 3, 17].

Ha croromni akTyasbHIMH € COTliaTbHO-MEIMIHA
npobnema XAl i moxsuBicts pKUI migBummyBatn
MPOSIB LIEHTPAILHUX (MapagoKcalbHIX) e(EeKTIB CH-
CTEMHO BBEJICHHX JIIKQpChKUX MpernapariB i MmoTeH-
LIFOBATH TX JIi10, @ TAKOXK MOXKIIUBICTh 3aCTOCOBYBAaTH
pKLI' i kKK y Tepamii cnpoBOKOBaHUX TOKCHYHOIO
niero XAl nopymiens pernponykruBHoi cdepu [7, 8].
Tomy MeTor0 1aHOTO MOCHiIKEeHHS OYyJI0 BU3HAUYCHHS
nii pKLI, xpiokoHCEPBOBAaHOTO JICHKOKOHIIEHTPATY
rxopaoBoi kpoBi (KJIKKK) Ta ix moexnanoro 3actocy-
BaHHS Ha MOpyIIeHy BHAcHiIoK XAl penponykTuBHY
(hyHKIIIFO CaMIIiB IIyPiB.

Marepiaau Ta MmeToau

JocmipkeHHsT BAKOHYBAJIM Ha CTAaTeBO3piaux 12-
MICSIYHUX IIypax-caMIpix. ExcriepumenT Oyiau 1mpo-
BerieHi Ha 0a3i HaykoBux minposainiB ITTKiK HAH Vk-
painm BimnosigHo A0 3akoHy Ykpainu «IIpo 3axmct
TBapuH BiJ] )KOPCTOKOTro MoBoKeHHS (Ne 3447 — IV
Bix 21.02.2006 p.) mpu norpumanHi Bumor Komitery
3 0i0eTHKH [HCTUTYTY, Y3TOIKEHHUX i3 TTOIIOKEHHS-
MU «EBpONEHChKOi KOHBEHLIT 3 3aXHCTy XpeOeTHUX
TBapuH, sSIKI BUKOPUCTOBYIOTbCS Ul EKCIEPHUMEH-
TaTbHUX Ta IHIINX HAyKOBHUX ITiei» (M. CtpacOypr,
1986).

IHTaKTHI TBAPWHM 3HAXOAWINCS B YMOBaX BiBapito
ITTKiK HAH Vkpainu Ha cTaHIapTHOMY Xap4OBOMY
PpAIliOHI 3 BUILHUM JIOCTYIIOM JIO TKi Ta BOJIH.

XpOHIUHY aJKOTOJIbHY iHTOKCHKALIO LIypiB TO-
YUHAIHM 3 3-MicAYHOTO BIKYy [4] Ta MPOAOBXKYBajIH
MIPOTSATOM yChOTO TEPioy EKCIICPUMEHTY.

TBapun Oyno noxineHo Ha 5 rpym (n = 15 y kox-
Hill): 1 — iHTaKTHI MypwH; 2 — urypu 3 XAl (koHTpoIb
XAl); 3 — mypu 3 XAl, sSKuUM TPOBOIWIH TIPO-
uexypy pKUD (pKLI); 4 — mypu 3 XAl, sxum
Beommm KJIKKK (kJIKKK); 5 — mypu 3 XAl, no
SKUX 3aCTOCOBYBAJM MOEJIHAHI METOJU BILIHBY
(pKLTI + xJIKKK).

Jua nposenenns pKL[[' BukopucroByBanu ama-
par «ATI[-01» (Pocist), sikuit 3abe3neuye mepe-
pHUBYACTY MOJa4y XOJOAHOIO MOBITPS 3 TemIlepa-
Typoto 4-6°C mpu uacrori BmiuBy 0,05-0,2 I'm.
Purmiuny KLI' mpoBoamiu omHOpa3oBO, NpH IbO-
My pEKTajbHa TeMIlepaTypa HE OIyCKauacs HUKYe
35°C[1].

T'oToBYy KpiOoKOHCEpBOBaHY CYCIIEH3iI0 JIeMKOLU-
TapHUX KITHH (JIEHKOKOHIIEHTpAT) KOPIOBOI KpPO-
Bi moguHU [12] orpumyBanm B kpiobanky ITTKiK
HAH VYxpainn.
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enhance the manifestation of central (paradoxical)
effects of systemically administered drugs and to
potentiate their action, as well as the feasibility to
apply rCCH and cCBL in therapy of reproductive
disorders, induced by toxic CAI effect [11, 12].
Therefore, we aimed here to determine the influence
of rCCH, cryopreserved cord blood leukoconcent-
rate (cCBL) and their combined use on the CAl-inju-
red reproductive function in male rats.

Materials and methods

The study was performed in adult 12-month-
old male rats. The experiments were conducted at
the scientific departments of the IPCC of NAS of
Ukraine in accordance with the Law of Ukraine ‘On
the Protection of Animals Against Cruelty’ (No 3447-1V
of February 21, 2006) in compliance with the requi-
rements of the Bioethics Committee of the [IPCC of
NAS of Ukraine, consistent with the provisions of
the‘European Convention for the Protection of Ver-
tebrate Animals Used for Experimental and Other
Scientific Purposes’ (Strasbourg, 1986).

The intact animals were housed in the animal
facility with a standard diet ad libitum.

The rats were chronically intoxicated with alcohol
starting from 3-month age [5] and during the entire
experimental period.

The animals were divided into 5 groups (n = 15
in each): the group 1 comprised the intact rats; the
group 2 was the rats with CAI (CAI control); the
group 3 consisted of the rats with CAI, received the
rCCH procedure (rCCH); the rats with CAI, with
administered cCBL (cCBL) were in the group 4; the
rats with CAI, who underwent the combined methods
of exposure (rCCH + cCBL) were included in the
group 5.

The rCCH were done with the Fluidokranioterm
ATG-01 device (Russia), which ensured an intermit-
tent supply of cold air (4-6°C) at an exposure fre-
quency of 0.05-0.2 Hz. The rhythmic CCH was
conducted once, and a rectal temperature did not
fall below 35°C [2].

The cryopreserved suspension of leukocyte cells
(leukoconcentrate) derived from human cord blood
[26] was provided by the Cryobank of the IPCC
of NAS of Ukraine (Ukraine).

The post-thaw cCBL samples were administered
once intraperitoneally at a dose of (3-5) x 107 cells / kg
of body weight.

The rCCH and ¢CBL were administered together,
observing the following order: the rCCH procedure
was performed first, then a day later the animals were
injected with the cCBL.

The rats were sacrificed to day 30 after the last
procedure.




Po3mopoxeni 3paszku kxJIKKK BBommmm omHo-
Pa3oBO BHYTPIIIHBOUSPEBHO B 1031 (3—5) X 107 ki1 / kr
MacH Tija.

VY HacTynmHOMY MOPSIIKY TBapHHAM 3acTOCYBasd
pKUI™ i xJIKKK: croyarky mpoBOIMIN TPOIETYPY
pKLTI, motiM gepe3 mo0y BBomman KJIKKK.

[ypiB BuBOIMIM 3 ekcriepuMeHTy Ha 30-Ty 100y
MICJIS OCTAHHBOT MPOIETyPH BILIHBY.

CraTteBy MOTHBaLilHYy MOBEIIHKY CaMIIIB IIypiB
JOCHIJDKYBAIIM Y BEUIpHiH 9ac i3 MPUIITYIICHUM CBiT-
JIOM y CTaHJApPTHIN MIaCTHKOBIH KmiTmi (52 x 33 X
x 20 cm), sika Oyna posaiieHa Ha 2 BiACIKK MPO30-
poto nephopoBaHOI0 EPErOPOAKOI0, Yepe3 SIKy MO-
KYTb BiIOyBaTHCsI HIOXOBI Ta 30pOBi KOHTAaKTH MiX
TBapuHaMu. PeecTpyBasin yac akTUBHOIO JOCHiJ-
JKEHHSI CaMIIeM TIePETOPOIKH 1 KITBKICTh HOTO ITiTX0-
niB mo meperoponku [2, 11]. TectyBanHs mpoTsroMm
10 XB TpOBOIMIM 3a YMOB BIICYTHOCTI CaMKH 3a
TIePETOPOIKOI0 (CTIOHTaHHA aKTHUBHICTH), y MPHUCYT-
HOCTI CaMKH B CYCiIHBOMY BIACIKy (CTHUMyJIhOBaHa
AKTUBHICTH). PelENTUBHICTH CaMOK MiATBEPIKYyBa-
JIM BUPA3HICTIO JIOPJIO3HOT peakiiii y JeHb TECTy Ba-
T'HAJBHUM Ma3KOM.

B yMoBax, siKi BUKIIOUAIOTh KOHTAKT MiK TBapu-
HamH (peLenTrHBHA CaMKa BiJOKpEMIJICHA BiJl camis
po30poro Nep(opoBaHOI MEPETOPOIKOIO), OLIHIOETh-
Cs BHPaXEHICTh CTaTeBOi MOTHBAIlii 3a TOBEiH-
KOO camiiB mpoTarom 10 XB, a TaKOXX 3a piBHEM Tec-
toctepony (Tc) y cupoBarii KpoBi, iABUIIEHHS KO-
ro BigOyBaeThes y mypiB Ha 20—40-i1 XBUIHHI TTiCTSA
TIpea’ IBIICHHS PEICITHBHOI caMKu [2].

st OIIHKM TOPMOHATBHOI CKJIAIOBOI CTaTeBOL
noBeiHku (piBeHb Tc) mpoBoamim 3abip KpoBi 3
XBOCTa, oOpizatoun 3—4 MM Horo KiH4YHMKa TiJ Jier-
KUM (TIPOTSITOM XBHJIMHHU) €QipHUM HapKo30M. 3abip
KpOBi 3[ilicHIOBaNM B 3BHYAHUX yMOBax (BHXiJ-
HUI piBeHb TOPMOHY) 1 Ha Tii cTareBoi aKTHBaii
(aepe3 20 xB micis mpen’sBICHHS B CYCLIHIN BiJCiK
peuentuBHOI camku). Bmict Tc y cupoBariii KpoBi
BH3HAYaJM METOJOM IMYHO(GEPMEHTHOTO aHai3y
3a JTIOTIOMOTOI0 CTaHAAPTHUX KOMEPIIHHUX HaOOpiB
«Tecroctepon-IPA» («XEMA Co. Ltd.», Pocis)
3a METOIMKaMH BUPOOHUKA.

Jiist OLIHKK criepMaToreHe3y BU3HAYallM IOKa3-
HUKHU criepMaro3oiniB (iX 3araibHy KiTbKICTh B esi-
KYJISITi, BIICOTOK JKMBUX PYXJIHMBUX, MEPTBHX 1 Jie-
(dexTHUX crniepMaTo30iaiB). EskyasT mocnimkyBaiu
IiJ] CBITJIOBHUM MiKpOCKOIIOM y Kamepi [opsieBa, pe-
3yJBTaTH BUPAKAIN B MIPOLICHTAX.

Esxynar s gocnipkeHb OTPUMYBald y LIYypiB
METOZIOM OKCHUTOIIMHOBOI CTUMYJIALIi (BHYTPIIIHBO-
yepeBHO B KinbkocTi 0,2 mi/TBapuny) [6]. Kpamtio
esakymaty (=50 Mki1) 30upanu 3a JOIMOMOTOI0 OYHOT
MneTku ado mmpuma 6e3 ronku 06’emoMm 1 M. Ot-
PUMaHHN eSIKYJIAT PO3BOAMIHN (Di310TOTTYHUM PO3UH-
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Sexual motivational behavior of male rats was
studied in the evening at low lights in the standard
plastic cage (52 x 33 x 20 cm), divided into 2 compart-
ments by a transparent perforated barrier, through
which the olfactory and visual contacts between
animals could occur. The time, during which the
male actively examined the barrier and a number of
its approaches to it, were recorded [3, 25]. A 10-min
testing was performed when no female was present
behind the barrier (assessment of a spontaneous
activity) and while a receptive female was in the
adjacent compartment (evaluation of a female-stimu-
lated male activity near the barrier).

Under conditions, when any contact between ani-
mals was excluded (receptive female was separated
from male by a transparent perforated barrier), we
assessed the pronouncement of sexual motivation
by male behavior within 10 min, as well as by hor-
monal activation of testosterone (Ts) level in blood
serum, which increased in rats on the 2040 min
following exposure to a receptive female [3].

To evaluate a hormonal component of sexual
behavior (Ts level), the blood was sampled from
tail, by cutting off 3—4 mm of its tip under light
(for a minute) ether anesthesia. Blood was sampled
under sexual activation (20 min after exposure to
a receptive female at an adjacent compartment) and
without it (baseline hormone level). The Ts content
in blood serum was determined with the enzyme-
linked immunosorbent assay (ELISA) using the
Testosterone-IFA standard commercial kits (XEMA
Co. Ltd., Russia) according to the manufacturer’s
techniques.

For spermatogenesis assessment, there were de-
termined the spermatozoa parameters (their total
number in ejaculate, percentage of living motile,
dead and defective spermatozoa). The ejaculate was
examined with light microscope in Goryaev’s cham-
ber, the results were expressed as a percentage.

The ejaculate for study was collected from rats by
oxytocin stimulation (intraperitoneally, 0.2 ml / ani-
mal) [8]. A drop of ejaculate (=50 pul) was taken using
a 1 ml eye pipette or syringe without needle. The
resulting ejaculate was diluted with saline of 37°C
up to 2 ml volume, then placed in a thermostat at
37°C for 30 min. Afterwards, 0.1 ml of diluted eja-
culate was supplemented to the vial, containing
0.9 ml of saline [8, 23].

The findings were statistically processed using
the Excel software (Microsoft, USA). The obtained
digital data were presented as the mean (M) and
the mean error (m). In a multiple comparison,
Student’s t-test with Bonferroni corrections was
used. The differences were considered significant at
p <0.05.
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HOM 13 Temmeparyporo 37°C 1o 06’emy 2 Mi1, MOMi-
manu B TepMocTar npu temmeparypi 37°C na 30 xs.
[Totrim 0,1 MI pO3BEACHOTO EAKYJIATY JOIABAIH B
po0ipky, sika mictina 0,9 mur ¢izionoriyHOro po3-
4yuHy [6, 24].

Cratuctnuay 00pOOKy pe3yNbTaTiB MPOBOIMIN
3a IOIIOMOT OO [TaKeTa MpUKIIafHuX mporpam «Excel»
(«Microsoft», CIIIA). Orpumani udpoBi naHi npen-
CTaBISUIM y BUDISII CepeiHbOl apupMeTH4HOl Be-
mnuuHn (M) 1 moxuOku cepeanboi apuMeTHIHOl
BenmyrHU (m). IIpu MHOXKMHHOMY TMOpIBHSIHHI BH-
KOpHCTOBYBaiM t-kputepii CTblogeHTa 3 TONpaB-
koro boHdepponi. BinMiHHOCTI BBaXKAIU 3HAYYIIIUMU
mpu p < 0,05.

Pe3ysabTaTn T2 00rOoBOpEeHHS

CrareBa TMOBeNiHKAa HAJEXKUTh OO0 OIOJOTIYHO
peneBaHTHUX (OPM TIOBEMIHKH Ta PEaNi3yeThCs Y
BHUIVISIII TIEBHOI ITOCIHITIOBHOCTI TOBEIIHKOBUX aK-
TiB. CaMIli IIypiB y MiAroToBYii (MONIyKoBiii) ¢hasi,
sIKa JTO3BOJISIE TBApHWHI JOCSITTH KOHTAKTy 3 00’ €K-
TOM METH, JIEMOHCTPYIOTh TakKi (DOPMH IOBEIIHKH:
caMmelb MepPeMillyeThCsl B3JIOBXK IEPErOpoAKH, 00-
HIOXY€ CaMKYy, BCTA€ Ha 3aJIHi JIallK, TOPKAKOYHUCH TIe-
pPEroponKy J1BoMa JianamMu abo OIHIEI0 MepenHbOIO,
3acOBYy€ HIiC B OTBOpH abo rpuse ix kpai y cmpobax
[TOJI0NIATH TIEPETOPOJIKY Ta TMPOHUKHYTH 10 CaMKH.
[ToniOHa moBeNiHKA € OCHOBHOIO IMOBEIIHKOBOK Xa-
PaKTepUCTUKOIO CTAaTeBOI MOTHBAIlii, a YUCIIO TIij-
XOMIB JI0 TIEPETOPOIKH 31AeOUTBIIOTO BimoOpakae
PYXOBY aKTHBHICTB 1 3araibHe 30YyIKCHHS TBapUHU
[2, 11]. Crix 3a3Ha9UTH, IO TaKa CTAaTeBa MOTUBAITIS
MpUTaMaHHa i 4oj10Bikam [22].

Pesynbraru anami3y CKiIaJoBHUX CTaTeBOI MOTHBa-
LiAHOT TOBEJIHKYU caMIliB 1ypiB i3 XAl cBig4ars mnpo
TE, M0 IMOKA3HUKU 3aJMIBUILHOI MOBEIIHKU (Kilb-
KiCTh HaOJIMKEHB JIO IEPETOPOJIKH Ta TPUBAJICTh IHX
HaONMM)KEHb) 3HAYHO BIJIPI3HSUIMCS BiJl TOKAa3HUKIB
IHTAaKTHUX TBapWH MPU HE3MIHHINA CHOHTaHHIN ak-
tuBHOCTI (72 1 56,25% BimnosinHo) (Tabm. 1). Takum
YHUHOM, JTOBTOTPUBAJIC BXKMBAHHS AJKOTOIIO iCTOTHO
(p < 0,05) 3menmIye iHTEpeC A0 OCIO MPOTHIICKHOT
CTaTi, BUKJIMKAIOYH TaK 3BaHUU e(DEKT «HEHTpasiza-
mii cTari».

JIMOBIipHO, 110 MPUYHHOIO MOPYLIEHh CTATEBOT
noBeiHKH 1IypiB i3 XAl Moxxe OyTH 3MiHa y MeTa-
00J1i3Mi cTaTeBUX TOPMOHIB, SIKi CTBOPIOIOTH (DOH IS
MOBHOLIIHHOTO ()YHKLIOHYBAaHHS LEHTPIB pPeryssmii
cTareBol MOBeMiHKH [22]. 3MEHIICHHS KOHIICHTpa-
11ii OCHOBHOTO TOPMOHY YOJIOBIYOi CTAT€BOI CUCTEMHU
(Tc) y cupoBarii KpoBi MPHU3BOAMTH 10 3HMKEHHS
CEKCYabHOI Ta CTATEBOI aKTUBHOCTI [24].

Sk BumHO 3 Tabm. 1, peecTpoBaHWA HAMH BH-
xigauit piBens Tc y cammiB rpymu 2 (XAl) OyB Ha
46,16% (p < 0,05) HIKYe, HIX y IHTAKTHOTO KOHT-
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Results and discussion

Sexual behavior is among the biologically re-
levant behaviors, realized as a certain sequence of
behavioral acts. Male rats in the preparatory (search)
phase, which allowed the animal to achieve the
contact with the target object, demonstrated the fol-
lowing behaviors: the male moved along the barrier,
sniffed the female, got up on its hind legs, touched
the barrier with one or both forelegs, poked its
nose into the holes or gnawed their edges in an at-
tempt to get over the barrier and find its way to the
female. This behavior is the basic behavioral fea-
ture of sexual motivation, and a number of approa-
ches to the barrier mostly reflects the motor acti-
vity and general arousal of animal [3, 25]. Notably
that a sexual motivation is inherent in men as well
[20].

The results of component analysis of sexual mo-
tivational behavior in male rats with CAI demons-
trated the indices of courtship behavior (a number
of approaches to barrier and their duration) to signi-
ficantly differ from those in intact animals with
constant spontaneous activity (72 and 56.25%, res-
pectively) (Table 1). Thus, a long-term alcohol con-
sumption significantly (p < 0.05) reduced the interest
to the opposite-sex species, by causing the so-called
‘sex neutralization’ effect.

The disorders in sexual behavior in CAI rats
were likely the result of an altered metabolism of
sex hormones, which formed the background for
proper functioning of regulation centers of sexual be-
havior [20]. A reduced concentration of the primary
male sex hormone (Ts) in blood serum entailed
a decrease in sexual activity [23].

Table 1 showed the baseline Ts level we recorded
in males of group 2 (CAI) to be 46.16% (p < 0.05)
lower vs. the intact control, while after exposure
to a receptive female, the stimulated Ts rate was
73.81% lower as compared with this index in group 1.

The performance of rCCH session significant-
ly increased the manifestation rate of sexual motiva-
tion in experimental males if compared with the
group 2 (CAI). For example, the time of active exa-
mination of barrier by male and a number of its
approaches to it in group 3 (+rCCH) exceeded the
control indices of group 2 by 98 and 57%, respectively
(Table 1). Herewith, the indices of baseline and sti-
mulated Ts in males differed from similar indices
in CAl rats by 28.57 and 72.72%, respectively.

The cCBL administration significantly enhanced
the sexual behavior of experimental animals as well,
by increasing the time of barrier examination and
a number of approaches to it by 83.93 and 42.86%,
respectively, if compared with the similar indices
in CAI rats. The level of baseline and stimulated Ts




Tabnuusa 1. Bnnue pKUI i kNKKK Ha nokasHukn cTaTeBoi akTMBHOCTI Ta piBEHb TECTOCTEPOHY B CMPOBATLIi KPOBi camLiB
wypis i3 XAl nicna npen’saBNeHHsA peLenTMBHOI CaMKn
Table 1. Impact of rCCH and cCBL on sexual activity rate and testosterone level in blood serum of male rats
with CAl following exposure to a receptive female

[MoKasHMKKM cTaTeBOT aKTUBHOCTI
Sexual activity rates
PiBeHb Tc, Hr/Mmn
Ts level, ng/ml
Fpynu Yac 6inAa neperopoaku Yucno niaxopis 4O neperopoakm
Groups Time near barrier Number of approaches to barrier
CnoHTaHHa CtumynboBaHa CrnoHTaHHa CtumynboBaHa CrnoHTaHHa CtumynboBaHa
Spontaneous Stimulated Spontaneous Stimulated Spontaneous Stimulated
1 5+ 1 200 + 12 + 2 16 £ 2 1,3 £0,1 4,2 + 0,3
2 6 + 2 56 +3' +1 71 0,7 £ 0,1" 1,1 £ 0,1
3 5+ 1 111 + 9'2 + 1 11 + 212 0,9 + 0,1 1,9 + 0,2"24
4 5+ 1 103 + 8'2 + 1 10 = 1'2 1,1 + 0,12 2,8 £ 0,2"28
5 4 +1 156 + 11234 + 1 14 + 1124 1,1 £ 0,12 3,4 + 0,3"23

MpuMiTKK: BiAMIHHOCTI 3HaYYLLi MOPIBHSHO 3 rPYMOK0 iHTaKTHUX LWypiB (1), rpynoto wypis i3 mogennto XAl (2). pynn 4i 5
nopisHioBanu 3 rpynoto 3 (3), rpynu 3 i 5 — 3 rpynoto 4 (4); p < 0,05.

Notes: differences are significant as compared with the group of intact rats (1), group of rats with CAl model (2), groups 4
and 5 vs. group 3 (3), groups 3 and 5 compared with group 4 (4); p < 0.05.

poiI0, y TOH Yac AK Micis Hpex sIBICHHS CaMIsIM
pEeLeNnTUBHOI CaMKU IOKa3HUK CTUMYJboBaHOTro Tc
OyB HIK4e 3a Takuid y rpyni 1 Ha 73,81%.
IIposenennss ceancy pKLIT mopiBHSHO 3 TpYy-
moro 2 (XAI) 3Hadyme MiIBUANTYBAIO BHPAXKCHICTH
CTaTreBOl MOTHBAIi y eKCIEPUMEHTAIHHUX CaMIIiB.
Tak, MOKa3HUK Yacy akTUBHOTO JOCIIJDKEHHS CaM-
LIEM [EePEropoJKU 1 YKCI0 HOro MiIXOJiB JIO IMepe-
ropoaku B rpymi 3 (pKLI) mepeBuiryBamu KOHT-
POJBHI MOKa3HUKH rpynu 2 Ha 98 1 57% BiamoBigHO
(tabmn. 1). Ilpu upoMy piBeHb BUXIAHOTO Ta CTHMY-
npoBaHoro Tc y caMmuiB BiJpi3HSBCS BiJ Takoro
y mypiB i3 XAl Ha 28,57 i 72,72% BiamOBiHO.
Beenenns kJIKKK Ttakox 3Hadymie axTwBi3yBa-
JIO CTaTeBy IOBEIIHKY €KCIEPUMEHTAIbHUX TBAPHH,
30UTBITYIOYM Yac MOCTIIKEHHS TEPEeTrOpOIKH Ha
83,93% 1 gnco miaxodiB 1o meperopoaku Ha 42,86%
B MOPIBHSHHI 3 aHAJOTTYHUMU TTOKa3HUKAaMH Y IIypiB
i3 XAl. PiBenb BuximHOro i crumynsoBanoro Tc Ta-
KOYK 3HaUYyIIIE i BUIIyBaBcs micis BBeaeHHs KJIKKK
(1a 57,14 1 154,54% BianosinHo) (Tabdm. 1).
Haii0inpm BupaskeHi 3MiHM CTaTeBOi aKTHBHOCTI
mypiB i3 XAl cnocrepiranu micis MOEIHAHOTO 3a-
crocyBanns pKII i Beemenns xJIKKK (rpyma 5).
VY camuiB uiei rpynu Ha 30-y noOy micnsg mpose-
nersst pKUI ta kiriTHHHOI Teparii TOKa3HUKH CTa-
TEBOI MOTHBAIi OyJ 3HAYYIE BUIIUMHU TOPIBHSIHO

was significantly augmented after cCBL introduc-
tion (by 57.14 and 154.54%, respectively) (Table 1).

The most pronounced alterations of sexual ac-
tivity in CAI rats were observed after adminis-
tering both rCCH and cCBL (group 5). To day 30,
after rtCCH and cell therapy performance, the males
from this group displayed significantly higher rates
of sexual motivation than in group 2, i. e. the time
of barrier examination and approach number to it
were 178.57 and 100% higher, respectively, whe-
rein the stimulated Ts level exceeded the correspon-
ding comparison index by 209% (Table 1).

Thus, a combined application of rCCH and cCBL
ensured an increase in manifestation rate of se-
xual activation and Ts level in blood serum of male
rats with CAI after exposure to a receptive fe-
male.

Some authors considered [6, 16] the analysis
of seminal fluid of male rats as able to reflect the
severity of pathological alterations in sexual sphere.
Quantitative and qualitative changes in ejaculate
parameters in rats could be a crucial criterion for
adaptation and maladaptation, occurring in a body
when affected by various therapeutic measures.

We have demonstrated a number of viable mo-
tile spermatozoa in ejaculate from intact males to
average 93%, while the CAI leads to significant
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3 rpynoto 2 Ha 178,57% (4ac mocnigKeHHs mepero-
poaku) 1 100% (duciio miAXomiB [0 MEPEropoaAKH),
[IPU LBOMY PIBEHb CTUMYJBOBAHOTO TC mepeBHIILy-
BaB BIJAMOBIHWN TOKa3HUK ToOpiBHAHHSA Ha 209%
(Tadm. 1).

Taxum yrHOM, TIoeaHAaHE 3acTocyBanHA pKLI i
kJIKKK cnpusie miaBUIeHHIO MOKa3HUKIB BHpake-
HOCTI cTaTeBoi akTHBamii Ta piBHA Tc y cupoBarii
KpoBi camiliB mypiB i3 XAl micis mpen’ siBIeHH:
pELEeNTUBHOI CAMKH.

AmHani3 ciM’siHOT piAMHU CaMIiB HIypiB, HA TyM-
Ky JIessikux aBTOpiB [9, 14], Moxe BimoOpakaTH Iiu-
OMHY MaToNIOTiYHUX 3pyLIeHb y cTaTeBii chepi. Kinb-
KiCHI Ta SIKICHI apaMeTpH 3MiHM CSKYIATY Y LIypiB
MOXYTh CIYKUTH 3HA4yIlIM KpHUTEpieM ajanra-
HiHHUX 1 Je3ajanTaniiHuX IpoleciB, MO Bigdy-
BAlOTHCS B OPTaHi3Mi ITiJI BILTHBOM Pi3HHX 3a CBOEIO
IIPUPOZIOI0 TEPATIEBTUUHUX 3aXO/iB.

Hamwm mokazaHo, 10 B €SKYJIATI IHTAKTHUX CaM-
LiB KUTBKICTh JKUTTE3AATHUX DPYXJIUBUX CIEpMaro-
301/1iB CKiIazae B cepenbomy 93%, B ToM yac sik XAl
MPU3BOJUTH JI0 3HAYHMX 3MiH KUIBKICHUX 1 SIKICHHX
MOKAa3HUKIB cTaHy ciMm’siHOT piamuu. [lin BrmBoM
XAl y excriepuMeHTaIbHUAX TBAPHH (Tpyma 2) po3Bu-
BAETHCSL OJIiro3oocnepMist (y LIypiB BU3HAYAETHCS
3HIDKCHHSI 3arajibHOT KiTBKOCTI CIIEpPMaTO30i/liB Ha
59%), HekpocrepMisi (KUIbKICTh MEPTBHX CTaTeBUX
KITHH 3pocTtae 10 33,7%) Ta TepaTo3oocmepmis
(ictotHe 30UTBIICHHS MOPQOIOTIYHO HAEPEKTHUX
criepmaro3oinis) (Tabdim. 2).

3actocyBanus pKLI™ a6o Beenenns kJIKKK 3nHa-
yylle 3MIHIOBAJIM BCl JOCHIIKyBaHI TapamMeTpu
ciM’stHOT piguHKu 1ypiB. [loenHaHe 3acTOCyBaHHS
pKUI' i xJIKKK mpomemoHCTpyBao nepeBaru Haj
BUKOPUCTAHHSIM IIUX METOJIIB TOOIUHII y BHIJISIII
camocTiifHoro BIuuBy (Tabm. 2). Tak, y rpyni 4 no-
Ka3aHO 3HAYYIII 3MiHU [TOKa3HUKIB (TIOPIBHIHO 3 IPy-
namu 2 1 3), AKi XapaKTepU3yloTh PyXJIUBICTb CHep-
MaTo30i/iB 1 iX MopdooriyHy MOBHOIIHHICTE. e
MOXHA IHTEPIPETYBATH SIK IMO3UTHBHY IUHAMIKY B
3HMKEHHI TOKCUYHOTO BIUIMBY QJIKOTOJIIO Ha PEINpo-
TYKTUBHY (DYHKIIIFO CAMIIiB IITyPiB.

OTtpuMaHi pe3yapTaTé CBiAYaTh Mpo Te, IO aHa-
JIi3 CIIEPMH CaMI[iB LIypiB MOXKE Bi0OpakaTu IVIH-
OMHY MaroJOTiyHMX 3pyIIeHb y cTareBiii cdepi B
ymoBax XAl i BHpa)KeHiCTh TpoOLIeciB, sIKi BigOyBa-
I0TBCSI B OpraHi3mi mij BIIMBOM ajkoronro, pKII
1 BBefenns kJIKKK.

Takum ynHOM, moegHane 3actocyBanHs pKLI i
kJIKKK crpusie migBUIIEHHIO BCIX TOCIIKYBaHUX
MMOKa3HUKIB PETPOAYKTUBHOI aKTUBHOCTI CaAMIIiB IITy-
piB i3 XAl, mo Bupakaocs B Ii/IBUIIEHH] iX CTaTeBOL
aKTUBHOCTI Ta piBHA Tc B CHpOBATIi KpPOBI IIiCIISI
IIpe SIBJIEHHS PELIENTUBHOI CaMKH, a TaKOXK B 3Hau-
HOMY TIOJIIMIIEHH] CTaHy CIIEPMaTO30i/iB B €AKYJIATI.
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alterations in quantitative and qualitative indices
of seminal fluid state. Under CAI effect, the experi-
mental animals (group 2) showed the development
of oligozoospermia (total sperm count was decrea-
sed by 59%), necrospermia (a number of dead
gametes increased up to 33.7%) and teratozoosper-
mia (significant increase in morphologically de-
fective spermatozoa) (Table 2).

Either rCCH or cCBL administration signifi-
cantly altered all the studied parameters of seminal
fluid in rats. A combined use of rCCH and cCBL
demonstrated the advantages over the application
of these methods solely as an independent exposure
(Table 2). For example, the group 4 demonstrated
the significant changes in the indices (compared
with groups 2 and 3), which characterized the sper-
matozoa motility and their morphological integrity.
This can be interpreted as a positive dynamics in
reducing a toxic alcohol effect on reproductive
function in male rats.

These findings implied that the sperm analysis in
male rats could reflect the severity of pathological
shifts in sexual sphere under CAI and serve as
a significant criterion for the processes, occurring
in a body under alcohol, rCCH and cCBL impacts.

Thus, a combined use of rCCH and ¢cCBL ensured
an increase in all the studied indices of reproductive
activity in male rats with CAI, showing the enhan-
cement of their sexual activity and Ts level in blood
serum following exposure to a receptive female,
and a considerable improvement of sperm quality
in ejaculate, collected from experimental animals.

To date, the recognizing of alcoholism as a brain
disease is undeniable. Like other chronic diseases,
it manifests with a complex of behavioral disor-
ders, resulting from interaction of genetic, biolo-
gical, psychosocial factors and environmental impacts
[17, 20, 24]. Chronic alcohol intoxication pro-
vokes a constant additional release of neurotrans-
mitters, causes their functional deficiency, threa-
tens the body’s vital functions and as a result,
entails the development of deep impairments in
emotional sphere, memory and behavior.

The sexual dysfunction under CAI effect we
determined during the experiment, are also specific
to men. Some authors [22, 23] described the
manifestations of low libido and erectile dysfunc-
tion up to the introitus failure together with a sharp
decrease in Ts level under alcohol abuse. These ef-
fects might be a result of impact of ethanol and va-
rious impurities in alcoholic beverages on ‘pre-
testicular’ regulatory level of reproductive system.

It is known, that ethanol within the strong alco-
holic drinks belongs to biologically active substances
of broad pharmacological spectrum. But, as not an
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Ha panuii yac He3amepeuyHe
BH3HAYCHHS AJKOTOJI3MY SIK 3a-
XBOPIOBAaHHS MO3KY, IO MO/i0HE

Tabnuusa 2. CtaH cnepMaTo30ifiB B eskynaTi wypis i3 mogennio XAl
nicna nposegeHHsa pKLUI i BBegeHHs kKKK

Table 2. Spermatozoa state in CAl rat ejaculate after rCCH

and cCBL administration

3a CBOIM mepediroM 10 iHIMIMX

XPOHIYHUX XBOPOO 1 TPOSBIIAETH- MokaaHKki criepmaTosoiais
. Spermatozoa indices
cs KOMIUIEKCOM TIOBEHIHKOBHUX Mpyna
: Groups

Hopymeltl._}“" KL € pe3YJ.'IBTan)M 3aranbHa Kinbkictb, x 10°/mn | nedbexTHi, % pyxnusi, % mepTBi, %
B3a€MO/11 ICHETUYHUX, Giooriu- Total number, x 10%/ml defective, % motile, % dead, %
HUX, IICUXOCOIaTbHUX (HaKTOPiB
1 BIUTMBY HaBKOJMIIHBOTO Cepe- 1 56 + 0,3 52 + 0,7 93,0 + 7,5 1,8 + 0,6
nosuiia [20, 23, 25]. XpoHiuHa
QJIKOTOJIbHA 1HTOKCHKALSl TpO-

" 2 2,3 %02 45,2 + 5,11 21,1 £ 0,1 | 33,7 + 45’
BOKY€ TIOCTI{HE /10JJaTKOBE BH-
BUIBHEHHS! HEHPOMEIaTOpiB, BUK-
JINKae (l)yHKHIOHaJ'H)HI/Iﬁ He(biHHT 3 3,4 +£04'2 31,5 + 3,72 | 43,4 +5,41,2 | 25,1 + 3,1'?
HEHPOTpaHCMITepiB, IO 3arpo-
Kye KUTTENISTBHOCTI Opranismy 4 41 + 0402 32,8 + 36 | 51,7 +421,2| 15529
i, K HACIIOK, MPHU3BOTUTH IO
PO3BUTKY TIMOOKHX TOpPYIIEHb
emortiiiioi chepr, mam’ati Ta 5 4,4 + 0,512 20,1 % 1,6'2%4 | 65,3 + 6,7'2%¢ | 14,6 = 1,922

2

IIOBEIIHKH.

Poznanu cekcyanbHUX peak-
uidd mig BrummBoM XAl, siki Oy
BH3HAYCHI HAMU B EKCIEpHUMEH-
Ti, IpUTaMaHHI i 4YoJOBiKaM. Y
neskux poborax [24, 26] omnu-
CaHO TPOSBH 3HIDKEHHS 010
Ta OCJIIa0NIEHHSIM epeKIlii aX J0 HEMOXJIUBOCTI 1HT-
poOITyCy Ha T pi3KOTO 3HW)KEHHS piBHA Tc BHac-
JIIOK 3JI0BKWBaHHS ajkoroneMm. JlaHi edpexktu mo-
KyTh OyTH 0OyMOBIICHI BIUTHBOM €TaHOJY Ta Pi3HHUX
JIOMIIIIOK, SIKi MICTSITBCS B QJIKOTOJIEHUX HATOSX, Ha
«TIePEeNTECTUKYIAPHUI» PIBEHb PEryisiii pernpo-
JlyKTUBHOI CUCTEMH.

Bimomo, 1m0 eTUIOBHIN CIHPT, SKUNA BXOIAUTH JIO
CKJIay MIHHMX aJIKOTOJILHUX HAamoiB, HAaJCKHUTh
70 O10JIOTIYHO aKTUBHUX PEUYOBHH LIMPOKOTO ap-
MAaKOJIOTiYHOTO crekTpy aii. OgHak BiH He € 49y-
KOPIJTHUM OpraHisamy cyOCTparoM, a TOMY IIpak-
TUYHO OE3MEepEIIKOHO NMPOHUKAE B MO30K 1 BHSB-
JSETHCSI TaM MaiDKe B TaKid KOHIIGHTpaii, IK i B
KpOBI, 10 i 00yMOBITIOE HOTO OE3MMOCePEIHIN BIUTHB
ma [ITHC [20, 25]. BimomMo TakoX, III0 BHIIOIO JIaH-
KOIO peryJssIii craTeBoi (yHKIIi € Kopa TOJIOBHOTO
MO3KY, 3a JIOIIOMOTOIO SIKOi 30pOBi, CIIyXOBI Ta HIO-
XOBi1 TOpa3HUKH (DOPMYIOTH Yy MiAKIPKOBHUX IICH-
Tpax TMPOLECH MPOEPEKTHIBLHOI CIPSMOBAHOCTI.
lonoBHotO B 3a0e3neyenHi crareBoi QyHKLII € mij-
KOPKOBa 30Ha — rinorainamo-rinogizapHuii i 1iMOiko-
PETUKYIIAPHUH KOMIUIEKC [24].

[lepcriekTHBHUM HaNpSIMKOM  KJIIHIYHOT MeIn-
LMHU CIIiJI BBYKaTW MOEIIOBAaHHS HeCTennupiaHIX
3aXUCHUX MEXaHi3MiB TOJIOBHOTO MO3KY, CIpPSMOBa-
HHAX Ha PO3’€THAHHS MATOJOTIYHUX 3B’SI3KIiB, TOOTO
Ha CTBOPEHHSI YMOB JUIsI CAMOPETYIIALIi TOJIOBHOTO

MpuMiTKKU: BIAMIHHOCTI 3HaYyLLi NOPIBHAHO 3 rPYNO0 iHTaKTHUX LWwypis (1), rpy-
noto wypis i3 mogennto XAl (2). Mpynu 4 i 5 nopisHioBanu 3 rpynoto 3 (3), rpynu
3i53rpynoto 4 (4); p <0,05.

Notes: differences are significant as compared with the group of intact rats (1),
group of rats with CAl model (2), groups 4 and 5 vs. group 3 (3), groups 3 and 5
compared with group 4 (4); p < 0.05.

alien substrate for living organisms, it can almost
freely get into the brain, and be found there in vir-
tually the same concentration as in blood, stipu-
lating thereby its direct effect on CNS [17, 24].
The cerebral cortex, through which the pro-erectile
processes are formed by visual, auditory and olfac-
tory stimuli in subcortical centers, is also well
known to be the highest link in sexual function
regulation. The subcortical area, i. e. hypothalamus-
pituitary and limbic-reticular complexes, is primary
in sexual function ensuring [23].

The simulation of non-specific protective mecha-
nisms of the brain, aimed to separate the pathological
connections, namely a bioadaptive regulation of
homeostatic processes, i. e. creating the conditions
for brain self-regulation, recovery of energy resour-
ces, should be considered as a promising trend in
clinical medicine. The ways of cold exposures,
wherein the hypothalamus as the center of neuro-
transmitter regulatory mechanisms of emotions and
mental behaviors, is also a morphofunctional center
of thermoregulatory system, may be relevant and
advanced in this direction. The rCCH is one of
the therapeutic methods of cold exposure. It enabled
a successful targeted regulation of the blood-brain
barrier permeability to correct the neurotransmit-
ter processes in the CNS. The therapeutic effects
observed in rCCH may be stipulated by body’s
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MO3KY, BiJIHOBJICHHSI HOTO EHEPreTHYHUX pecyp-
CiB. AKTyaJIbHUMH Ta HEPCIEKTUBHHUMU B LBOMY
HaNpsIMKY MOXXYTb OyTH CIIOCOOHM XOJIOAOBUX BIUIU-
BiB, 3a SKHX TiNOTalIaMyc, SK LEHTp Heilpomeria-
TOPHUX PEryIsSTOPHUX MEXaHi3MiB eMOIId 1 TICH-
XigHUX (HOpPM TTOBEHIHKH, € TaKOXK MOPQOPyHKIIO-
HaJLHAM IIEHTPOM CHCTEMHU TePMOpPETyIsii. Oqaum
13 TEparmeBTHYHUX METOIIB XOJOIOBOTO BILIUBY €
pKII. 3a iioro 70MOMOT0I0 BIAIO PeaTi30BaHO MOXK-
JUBOCTI CHPSIMOBAHOI PEryisiii MPOHMKHOCTI Te-
MaToeHIedaniyHoro Oap’epa il KOpPEKIii Hei-
porparcmitepanx mnporecie y IIHC. JlikyBanibHi
edexTH, ski crnocrepiratorbes mpu pKLIL, mMoxyTb
OyTH MOB’s3aHi 3 TUM, L0 OPraHi3M pearye Ha BIUIMB
XOJIOY HE TUIBKH CHCTEMOIO TepMOpPErylsuii, a i
yciMa MOXJIMBUMH aJaNTalliiHUMH MeXaHi3MaMu
3 ypaxyBaHHSM Timotaiamo-TimogizapHo-aapeHa-
JIOBOi, IMyHHOI Ta €HIOKPWHHOI cucteM. Jlo Haii-
OULTBIII BaYKITMBUX AaCIEKTiB (i31070TiYHOI ii XO0JI0-
oy npu pKUI' HanmexxaTs 3MiHM MiSTIBHOCTI BHIIMX
BEreTaTUBHHUX IICHTPIB 1 CHCTEM HEWPOCHIOKPUH-
HOT peryssimii, 1o O0e3MoCepeiHbO BiJMOBIAAOTH
3a TeMIlepaTypHUi reMocTas opraizmy [7, 8].

3 omsily Ha 4YMCIEHHI HaykoBi myOmikamii Ta
MIPOBEICHI KJIiHIUHI ocmikeHHs [3, 10] 3HauHUM €
iHTEepeC 10 KIITHH KOPIOBOI KPOBI Ta MOMKJIMBOCTI
X KJIIHIYHOTO 3aCTOCYBaHHs. 30KpeMa, paHilie HaMH
noka3aHo BrumB KKK Ha mpomecu kopekmii [THC
1 CTPYKTYyp TOJOBHOTO MO3KY IIypiB, CXWJIBHHX JIO
XAI. Takox Oy710 BiI3HAUCHO 3HAYHI TTEPEBATrH MOE -
HaHOTO 3acTocyBaHHsA MeTomiB pKIII' i BBemeHHS
kKK [1].

dizionoriydi  0COOIMBOCTI peakiliii opraHizmy
Ta HOro (QyHKIIOHANBHUX CHCTEM IPHUITYCKAIOTh
HE TUIbKK caMocTiliHe 3acTocyBanHs metoaiB pKLI
ta BBegeHHs KKK, ane ii moenqnane. Y Takomy BUTIaIKy
MOXIIMBE B3a€MHE TOTCHLIIOBaHHSA Jii 3 ypaxyBaH-
HSIM MOKJIMBOCTEH 1 0COOIMBOCTEH KOXKHOTO METOLY
BIUIMBY 1 CTPYKTYPH HATOJIOTIYHOTO MPOLECY.

MosxkHa BBaXKaTH, IO IOE€IHAHE 3aCTOCYBAHHS
pKUI' i xJIKKK y Hammx excriepuMeHTax MHpHUBO-
IUTHL JIO0 aKTHBAIlii TimoTaizamo-TimodizapHoi cuc-
TEMH: TiIBUIICHHS CEKpelii TOHaTOTPOIiH-PUITi-
3MHT TOPMOHY 1 BUKHJY B KPOB (OIIKYIOCTUMYITIO-
I04OTO Ta JIIOTETHI3yro4oro ropmoHis. Lle BukIMKae
aKTHBAI[ll0 CHHTE3y Tc, MOCHJIEHHS MeTadolizMy
kiiTHH CepToi Ta CTUMYJISLIIO CliepMaToreHesy.

TakuM YMHOM, METOA MOEIHAHOTO 3aCTOCYBaH-
us pKUI i1 BBenenns kKK mae Benwkuil moTeHIian
1 IEpCIEKTUBY B KOPEKIIii MMaTOJIOTIYHUX CTaHIB Pi3-
HOTO IeHe3y 1 CTyNEHsI BUPAXKEHOCTI.

BucHoBku
1. Ilig BIIMBOM XPOHIYHOI AJKOTOJBHOI 1HTOK-
CHUKaIll y eKCTIepUMEHTAIbHUX IIIypiB 3HAYYIIE 3HU-
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response to cold exposure not only through the
thermoregulatory system, but via all the possible
adaptive mechanisms as well, including the hypo-
thalamic-pituitary-adrenal, immune and endocrine
systems. The most important aspects of cold physio-
logical effect in rCCH include the changes in ac-
tivity of the higher autonomic centers and neuro-
endocrine regulation, directly responsible for body’s
temperature hemostasis [11, 12].

Considering the numerous reports and clinical
studies [4, 19], of great interest are the cord blood
cells and possibilities for their clinical application.
In particular, previously, we have shown the cCBL
impact on correction of CNS and brain structures
in the CAl-addicted rats. Significant advantages
of combining the rCCH and cCBL administra-
tion were also noted [2].

Physiological features of body and its func-
tional systems’ responses to rCCH and cCBL ad-
ministration suggest not only their independent use,
but the combination as well. In this case, a mutual
potentiation of the effect may be achieved, if taking
into account the scope and characteristics of each
exposure, as well as the structure of pathological
process.

So, in this study, we can assume a combined
use of rCCH and cCBL to activate the hypotha-
lamic-pituitary system, i. e. to increase the gona-
dotropin-releasing hormone secretion and release
of follicle-stimulating and luteinizing hormones into
blood. This resulted in the Ts synthesis activation,
enhancement of Sertoli cells metabolism and sper-
matogenesis stimulation.

Thus, the combination of rCCH and cCBL
has a great potential and prospects to correct the
pathological states of different genesis and seve-
rity.

Conclusions

1. Under chronic alcohol intoxication, the expe-
rimental rats revealed a significant decrease in
the baseline and stimulated testosterone levels (by
46.1 and 73.81%, respectively), and in total sper-
matozoa number as well (by 59%), while a number
of morphologically defective and dead spermatozoa
in ejaculate was increased (by 40 and 31.9%, re-
spectively), thereby significantly reduced the mani-
festation rate of sexual activation.

2. The rCCH and cCBL combination contri-
buted to a greater extent the dynamics of resto-
ring the functional integrity of CAl-altered re-
productive system in male rats, if compared to each
of the above exposures used solely, as evidenced
by a significant rise in their sexual activity and
testosterone level in blood serum following expo-




YKYBAJIMCS BUX1IHUH Ta CTUMYJIbOBaHUH PiBHI TecTOC-
Tepony (Ha 46,1 ta 73,81% BianmoBinHO) Ta 3araabHa
KIIBKICTh criepMaro30iniB (Ha 59%), mpu 11boMy 3po-
cTaja KiJibKicTb Mopdosnoriuno aedexrHux (Ha 40%)
Ta MepTBUX (Ha 31,9%) cTareBUX KIITHH B ESIKYJIATI,
110 NPU3BOAWIO 10 3HAYYLIOrO 3HMKEHHS II0Ka3-
HUKIB BUPAKCHOCTI CTaTEBOT aKTUBAI].

2. Tloennane 3actrocyBanHs pKIII' 1 BBemeHHS
kJIKKK Oib110r0 Miporw CHPHUSIIO JUHAMILI Bij-
HOBJICHHS (DYHKIIOHAJIBHOT MOBHOIIHHOCTI 3MIHEHOT
B pesynbrari XAl penpomyKTHBHOI CHCTEMH caM-
LiB LIypiB, HIX OKpeME BHKOPUCTAHHS KOXKHOTO 3
BHUIIIEBKAa3aHUX METOAIB BIUIMBY. [Ipo mo cBigumio
3HAuHE MiJBHUILIECHHS CTAaTeBOI aKTUBHOCTI Ta PIiBHA
TECTOCTEPOHY B CHPOBATIlI KPOBI TICIS TIpes siB-
JICHHS IypaM peuentuBHoi camku (Ha 209%), a Ta-
KOXK TIOKpAIIIeHHSI CTaHy CIEPMAaTO30i/liB B ESKYIATI
(3arampHa KUTBKICTH KITITHH 3pocTana Ha 91,3%, Bin-
COTOK PYXJINBHX KIITHUH — Ha 44,2%).
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sure to a receptive female (by 209%), and the
sperm quality improvement in ejaculate (total cell
number and percentage of motile cells increased
by 91.3 and 44.2%, respectively).
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