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After Cryopreservation

B pa60Te IIPpOBCACH CpaBHHTeJ’ILHLIﬁ aHaJIM3 CIOCOOHOCTH KIIETOK HUHTEPCTHLIHA CEMCHHHUKOB HOBOPOXACHHBIX MOPOCAT U
OpraHOTI/IHI/I‘{CCKOﬁ KYyJIbTYpPbl CCMCHHUKOB HOBOPOXKACHHBIX IMOPOCAT K 0asaibpHON U CTPIMyJIPIpOBaHHOP‘I MIpOAYKIHU TECTOCTEPOHA
10CJI€ KPUOKOHCEPBUPOBAHUA. brutn moxazaHbl Pa3JIMYHbIC ITYTU aKTUBALlMU CTCPOUAOICHE3a IMOCIIC MPOoUCcaAyp 3KBI/IHI/I6paHI/II/I C

KPHUOIIPOTEKTOPOM U 3aMOpaKUBAHUA-OTOIPEBA.

Knioueewie cnosa: OpraHOTHUIINYECKaA KyJIbTypa, CCMCHHUKH, KIICTKU UHTCPCTULIU, KPHUOKOHCCPBUPOBAHUEC.

B po6orti npoBeieHO NOPiBHSIBHUI aHaIi3 31aTHOCTI KIIITHH iHTEPCTHULIIS CiM’THUKIB HOBOHAPO/PKEHUX MOPOCSAT 1 OPraHOTHIIOBOT
KYJIBTYpH CiM’SIHUKiB HOBOHAPOKEHHUX IOPOCAT A0 0a3aIbHOI i CTUMYJIbOBAHOT HPOAYKIIT TECTOCTEPOHY IMiciIs KPIOKOHCEPBYBaHHSI.
Bynu noka3zai pi3Hi IUISIXU aKTUBALii CTEPOIIOreHe3y Mmiciisi IpoLeIyp eKBIIiOparil 3 KpionpoOTEeKTOPOM i 3aMOPOXKYBaHHS-BIAIrPiBY.

Kniouogi cnosa: opranotunoBa KyasTypa, CiM SHUKH, KIITHHU IHTEPCTHULLIsI, KPIOKOHCEPBY BaHHSI.

The ability of newborn piglet testicular interstitial cells and organotypic testicular culture to basal and stimulated testosterone
production after cryopreservation has been comparatively analysed. There were shown different ways of steroidogenesis activation
after equilibration with cryoprotectant and freeze-thawing procedures.

Key-words: organotypic culture, testes, interstitial cells, cryopreservation.

TpancrmaHTaIMs KJIETOK U TKAaHEH SHAOKPHUHHBIX
OpPTraHoOB — O/IMH U3 CII0CO00B KOPPEKIINHU IEPBUIHOMN
TOPMOHAIBHOM HETOCTATOYHOCTH MYKCKHX ITOJIOBBIX
TOPMOHOB PA3JIMYHON 3THOJOTUH. AJIIOT€HHBIN WIN
KCEHOT€HHBIN MaTepuall UMeeT psii NPEUMYLIECTB 1O
CPAaBHEHHIO C HK30I€HHBIMHU TOPMOHAIBHBIMU ITpemna-
paramu. OH MoOxeT 3(eKTUBHO BKIIOYaThHCS B 00-
LIME€ CHCTEMBI PETYISALUHM OPraHU3Ma, TEM CaMbBIM
co3zaBas OoJiee ajeKBaTHBIE YCIOBHUSI OTBETa Opra-
HHU3Ma Ha BHYTPEHHHE 1 BHEIITHHE CTHMYIIBL: I3MEHEHHE
TeMIIepaTyphbl, CMEHy CE30HOB, MOTOJbI, MHOTO-
YHCIICHHBIE CTPECCOPHBIE (DaKTOPHI (TPaBMBI, TOJIOJ,
XOJIOI, pa3IMYHbIE XUPYPTUIECKHE, TePAIeBTHIECKIE
BO3MICHCTBHSI) U T.II.

B a70i1 cBsi3u mpu paboTe ¢ SHIOKPUHHBIM MaTe-
pHAIOM OYEHb Ba)XHO, YTOOBI OH HE TEPSUI CBOUX
CBOWCTB, IO3BOJISIOIIMX OPTaHU3MY U TPAHCIUIAHTATY
OCYUIECTBIIATH B3aUMHBIN KOHTPOJIb U PETYISALHUIO 110
MPUHLIMITY IPSIMON 1 00paTHOM CBSI3H.

[Ipu pabote ¢ GuonornueckuM MaTepraIoM Heu3-
0eXHO BO3HUKAET ITpobiIeMa ero J0JArocpovyHoOro Xpa-
HEHHS ¥ TPaHCHMOPTHUPOBKH. Hu3koTemmeparypHoe
KOHCEpPBHPOBAaHHE HE TOJHKO MO3BOJISET XPaHUTh,

MHCTUTYT npobAem KprobUOAOTMM U KPUOMEANLIMHDI
HAH YkpauHbl, r. Xapbkos
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Cell and tissue transplantation of endocrine organs
is one of the ways to correct a primary hormone failure
of male sexual hormones of different etiology. Allogenic
or xenogenic materials have some advantages compa-
red to exogenous hormone preparations. They may be
actively involved into general systems of organism
regulation, thereby creating more adequate conditions
for organism response to internal and external stimuli:
temperature change, seasonal turn, weather, numerous
stress factors (traumas, starvation, cold, different sur-
gical, therapeutic effects) etc.

Owing to this fact when operating with endocrine
material of importance is to have a material not losing
its properties, enabling the organism and transplant to
realise a mutual control and regulation according to
the direct-back communication principle.

When operating with biological material the problem
of its long-term storage and transportation is certain
to occur. Low temperature preservation not only
enables the biological material storing, transporting, but
preserving a wide range of its inherent properties as
well. However it is impossible to be sure how the object
will act after freeze-thawing.
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[IEPEeBO3UTHh OMOIOTMYECKUN MaTepHal, HO U coXpa-
HATh WIUPOKUN CHEKTP NPUCYUIUX €My CBOMCTB.
OpHaxo HEBO3MOYKHO YBEPEHHO CKa3aTh, KaK MOBEAET
ce0s1 00BEKT MOCciIe 3aMOPAXKUBAHUI-OTOTPEBA.

WmeroTcst manHBIe, YTO HEKOTOpPbIE Hecmeuugu-
YECKHE BO3AEHCTBUSA Ha FOPMOHONPOAYLUPYIOIIHE
KJIETKA MOTYT NPUBOANTE K U3MEHEHHIO XapakTepa
cekperun. Tak, B [7, 8] oTMedeHa Hecrienupudeckas
AKTUBALUS CTEPOUAOreHe3a B KieTKax Y-1 — MbI-
IIMHBIX OIYXOJIEBBIX KJIETKAaX KOPbI HAIMOYEYHUKOB,
KPBICHHBIX aIpeHOKOPTUKAIBHBIX KJIETKaX MOCIE BO3-
JEHCTBUS TAKUX HHTHOUTOPOB COOPKH MUKPOTPYOO-
YeK, Kak KOJIXHUIIWH, BUHOTACTHH, HOKona3oH. [To MHe-
HHIO aBTOPOB pab0T 3TO CBSA3aHO ¢ 00JIee CBOOOHBIM
pacmpeznesneHneM cyOcTpaTa CHHTE3a TOPMOHOB —
XO0JIECTEPHHA — ¥ TOCTYIUIEHUEM B MUTOXOHAPUH, T1IE
MIPOUCXOAT IIEPBBIE ATAIIBI €TI0 IPEBPAIIEHUS B TECTO-
crepoH. [lonoOHY0 akTHBalMIO HAOIIOMANN TMOCIE
Ppa3pyLLEHUS TPOMEKYTOUHBIX MUKPO(PHIaAMEHTOB 10
Bo3aeiicTBueM akpunamuaa [9]. Ilpu stom cremyer
OTMETHTb, YTO BCE BBIIIENIEPEUNCICHHBIE HApYIIIe-
HUS BHYTPHUKJIETOYHOW apXHUTEKTYPHI YBEITUIHBAIIN
0a3aIbHYIO CEKPEINIO ¥ 3HAYUTEIHHO CHIKAITU CTH-
MYJIHPOBAHHYIO CEKPEIHIO.

Hob6asnenne aumermicyiabpokrcuna (JMCO) k
KyJIBTHBAPYEMBIM [3—KJIeTKaM 1 ocTpoBKam Jlanrep-
raHca KpbIC CYIIECTBEHHO YBEIMYHMBAET CEKPELUIO
0azanbHOM, HO HE CTUMYJIMPOBAaHHOM [IIOKO301 CeKpe-
LU UHCYJIHMHA, YTO, KaK [0JIaraloT, BBI3BaHO U3MEHe-
HUEM OapbepHBIX CBOMCTB MEMOpaHbI, YBEIINUEHUEM
MIACCHBHOTO OCBOOOKICHHUS TOPMOHA 3 KJIETOK [ 1, 6].

Taxum o6pazom, Bompoc 06 0COOEHHOCTSIX CEeKpe-
UMM B SHAOKPUHHBIX TKaHAX IMOCJE BO3ACHCTBUA
HEKOTOPBIX (U3NYECKUX U XUMUYECKUX areHTOB, U B
YaCTHOCTH aKTHBAIMH CEKPEIUU B CTEPOHUIOTEHHBIX
TKaHSX, OCTa€TCAd OTKPBITHIM.

B nannoit paboTe ObUT TPOBEACH CPAaBHUTEIHHBIN
aHaJIHU3 CIIOCOOHOCTH KJIETOK WHTEPCTHUIINS CEMEH-
HukoB (KN C) HOBOPOXIEHHBIX MTOPOCAT U OPTAaHOTH-
nyeckoi KynsTypsl cemeHHnKoB (OKC) HoBopoxaeH-
HBIX ITOPOCSIT K NPOIYKLUH TECTOCTEPOHA IIOCIIE KPHO-
KOHcepBUpoBaHus B npucytcrsun JIMCO.

Matepnaabl 1 meToAbI

KieTkn nHTEpCTULNS CEMEHHHKOB HOBOPOX-
JEHHBIX MOPOCAT MOJyYalyd MOCIe IKCTUPIAIUU
CEMEHHHUKOB, OCBOOOKICHUS X OT OOOJIOYKH U H3-
MenpucHUs. Tkanbp oOpabarbiBanu cpemoi 199 c
KoJutareHas3ou (5 Mr/mi) Ha poTsbkeHuH 15 MuH. 3a-
TEM OCYIIECTBIISUIN IEPBUIHOE OCAKIACHHUE TYOYIsIp-
HBIX CTpYKTYp. [locne pa3aenenus B rpaguenTe caxa-
PO3bI (hpaKIIHIo KIETOK IIOTHOCTHIO 1,047-1,100 r/cm?
cobupanu u orMbiBanu cpenor 199 ¢ 20 MM HEPES
(pH 7,4).

OpraHoTUNNYECKYIO KyJIbTy Py CEMEHHMKOB HOBO-
POXAEHHBIX TOPOCAT MOTy4aIn 110 METOY [2] B cpene
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There are data about the fact, that some non-
specific effects on hormone-producing cells may result
in a change in secretion character. Thus, in the papers
[7, 8] there was noted a non-specific activation of
steroidogenesis in Y-1 cells: murine tumour cells of
adrenal cortex, rat adrenocortical cells after affecting
of such inhibitors of microtube assembly, as colchicine,
vinblastine, nocodazole. The authors consider this fact
as being associated to more free distribution of hormo-
ne synthesis substrate: cholesterol and entering into
mitochondria where the first stages of its transfor-
mation to testosteron occur. Similar activation was
observed after destroying intermediate microfilaments
under acrylamide effect [9]. At the same time of note
is that all the mentioned above disorders in intracellular
architecture increased a basal secretion, but signifi-
cantly reduced a stimulated one.

Adding dimethyl sulfoxide (DMSO) into the
cultured rat 3-cells and Langerhans islets significantly
decreases the secretion of basal, but not glucose-
stimulated insulin secretion that is believed as resulted
from alteration of membrane barrier properties, increa-
se in passive hormone release out of cells [1, 6].

Thus, the question about secretion peculiarities in
endocrine tissues after some physical and chemical
agent effect and, in particular, secretion activation in
steroidogenic tissues is still open.

In this work the comparative analysis of the capa-
bilities of newborn piglet testicular interstitial cells (TIC)
and organotypic testicular culture (OTC) to produce
testosterone after cryopreservation in DMSO presence
was performed.

Materials and methods

The procedure for newborn piglet testicular inter-
stitial cell procurement was as follows. After extir-
pating testes were demembranised and minced. Tissue
was treated using collagenase-contained medium 199
(5 mg/ml) for 15 min. Then the tubular structures were
primarily precipitated. After dividing in sucrose gradient
the cell fraction was completely collected 1.047-
1.100 g/cm® and washed-out with 20 mM HEPES-
contained medium 199 (pH 7.4).

Organotypic culture of newborn piglet testes was
procured according to the method [2] in RPMI medium
with 10% embryonic calf serum and antibiotics.

Newborn piglet interstitial cells and OTC were
frozen in DMSO presence using Cryoson program-
mable freezer (Germany) with 1°C/min rate down to
—70°C with following immersion into liquid nitrogen.
Material was thawed on water bath at 40°C up to a
liquid phase appearance. The 5, 10, 15% DMSO
concentrations were used in the work. Incubation with
DMSO was done at 2°C for 30 min.

Basal and stimulated secretions of TIC and OTC
were studied after cryoprotectant removal.
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RPMI ¢ 10%-i1 sMOprOHaNBHOH TEeNA4Ybeil CHIBOPOT-
KO# 1 aHTHOMOTHKAMH.

Knerkn nuatepctunus u OKC HOBOPOXIEHHBIX
MOPOCAT 3aMOPAXKUBAIH B NMPUCYTCTBUU KPHOIPO-
tekropa JJMCO Ha mporpaMMHOM 3aMOpaKUBaTEINIE
Cryoson (I'epmanus) co ckopocthio 1°C/ muH 10
—70°C c mocneayronmM Morpy>kKeHUEM B KHIKUH a30T.
OtorpeBanu mMarepuan Ha BojsHOU Oane npu 40°C
10 TIOSIBTICHHS KUAKOM (pasbl. B padote mcmonb3oBann
5, 10, 15%-e xonnentparnuu JIMCO. Uakybamnwmio ¢
JAMCO npoBoannu nipu 2°C Ha npoTspkeHuH 30 MUH.

bazanpHyt0 1 cTUMYTHpOBaHHYIO cexperu KHC
n OKC uccrnemoBaiy mociie yaajaeHus KPpHUOPOTEK-
Topa.

Crumymnsnuro cexkpennn KMC nmpoBonnnm xopuo-
HuvyeckuM roragorponuHoM (XI') — IME/mun. Kietkn
BbIep)kuBai 1 1 pu 35°C, mocne yero cynepHaTaHT
HCCIEI0OBAJIA HA COAEpKaHUE TecTocTepoHa. CTUMY-
nsmto cexperin OKC npoBomumy ulytrupun-uAM®
Ha NPOTSHKEHUH 6 4 MHKyOaluu. YpoBeHb TecToCTe-
pPOHA B cpejie HHKYOaIlui U3MEPSITH PaHONMMYyHO-
JIOTHYECKHM METOJIOM C HCTIOJIb30BaHNEM TeCT-HA00-
poB “PUA CT-recroctepon” (benapycs). [lepecuer
coziep KaHus TECTOCTEPOHA B CpeJie KYIbTHBHPOBAHUS
st KMC HOBOPOXKICHHBIX MOPOCAT MPOBOIMIN Ha
KOJIMYECTBO KJIeTOK, a A1t OKC — Ha KolmdecTBo Oellka,
KoTOpoe u3Mepsiii o Merony bpendopa. XKuznecno-
cobHocTh U coxpanHocTh KMC u OKC HOBOpOX/IeH-
HBIX IOPOCAT NEpeA KyJIbTUBUPOBAaHUEM KOHTPOIMPO-
BaJM METOAOM CYNPaBUTAJIbHOTO OKpALIWBaHHUS
TPUIIAHOBBIM CHHUM.

Craructrdeckyto 00pabOoTKy pe3yJbTaToB OCyIIe-
cTBisUK 1o Metony Creionenra-@umiepa.

Pe3yAbTatel M 00Cy)xaeHue

OpnHoil u3 3a1a4 Hamie paboTsl ObUIO H3yUYeHHE
cnocobroctr IMCO BIUSTH Ha TOPMOHOTIPOAYKIIHUIO.
B xone skcnepumenra Obuto mokaszano, yro JMCO
HE OKa3bIBAJI BIUSHUS HA 0a3aIbHBIA CTEPOUIOTCHE3
KJeToKk uHTepcTuus. CoxepxaHue TECTOCTEPOHA
ocTaBaoCch Ha ypoBHe 1,6 HMOub/Ki1%107 U mpakTH-
YEeCKH HE M3MEHSUIOCH NPH JIOOBIX KOHIEHTPALUIX
AMCO (puc.1, a). Ha crumynsauro XI” KIeTKH oTBe-
YaJy 3HAYUTEIbHBIM YBEJTHUCHUEM CTEPOHIOTCHE3A.
3T0T 3¢ deKT HOCUI KOHLUEHTPALMOHHO-3aBUCHMBIH
xapakrep ot conepxkanus JIMCO B pacTBope, Tiie Haxo-
JITUCH KIIEeTKH. Tak, Ipu oTCYTCTBHH U 5%-1 KOHIIEH-
tparuu JIMCO copepxaHue TECTOCTEpOHA B Cpelax
MHKyOaIuu Bo3pactaio 10 7,15 u 11,5 umons/knx107,
a B CYCIIEH3MH KJIETOK, MHKYOnpoBaHHBIX B 10 1 15%-x
pactBopax JIMCO, ymenpmanocs 10 4,05 u 2,5 coot-
BETCTBEHHO.

Yeenmuuenne XI'-cTuMynHpoOBaHHOW TOPMOHOTIPO-
OyKIuy B mpucytctBuu 5% JMCO, BeposiTHO, cBA3a-
HO C 00JIerYeHreM TPaHCIOpTa CyOCTpaTOB CHHTE3a
TOPMOHOB B pe3yJibTare 00beMHBIX KoJIeOaHUH KIIETOK,
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Stimulation of TIC secretion was carried-out with
1 IU/ml chorionic gonadotropin (CG). Cells were expo-
sed for 1 hr at 35°C with following supernatant study
for testosterone content. Stimulation of OTC secretion
was performed with dibutyryl-cAMP for 6 hrs of
incubation. Testosterone level in incubation medium
was radioimmunologically measured using “RIA ST-
testosterone” test-kit (Belarus). Testosterone content
in culture medium for newborn piglet TIC was
recounted per cell number and for OTC in was done
per gram of protein, measured by Bradford method.
Newborn piglet TIC and OTC viability and integrity
before culturing were controlled using the method of
supravital staining with trypan blue.

Results were statistically processed with Student-
Fisher method.

Results and discussion

One of our research tasks was to study the DMSO
ability to affect the hormone production. During experi-
ment DMSO was shown as not affecting basal steroi-
dogenesis of interstitial cells. Testosterone level was
1.6 nmol/cellsx107 and did not practically change under
any DMSO concentrations (Fig. 1, a). Cell response
to the CG stimulation was manifested in considerable
steroidogenesis increase. This effect was concentra-
tion-dependent on DMSO content in solution, where
cell equilibration occurred. Thus, at absent and 5%
DMSO concentration testosterone content in incuba-
tion media increased up to 7.15 and 11.5 nmol/cellsx107,
but in cell suspension, incubated at 10 and 15% DMSO
it reduced down to 4.05 and 2.5, correspondingly.

Increase in CG-stimulated hormone production in
5% DMSO presence is probably associated to trans-
port facilitation of hormone synthesis substrates as a
result of volume cell oscillations, change in membrane
fluidity [1, 10] and a further increase in DMSO
concentration results in inhibition of such protein-
steroidogenesis activators as StAR, SAP, SCP2 etc.
[11], which are expressed in response to cell stimu-
lation. Moreover 15% DMSO significantly decreased
the interstitial cell viability, that was sharply affected
steroidogenesis activity as well.

Testosterone level in OTC incubation medium with
DMSO for non-stimulated culture in incubation medium
was 20 nmol/mg of protein. DMSO concentration rise
did not affect the change of testosterone concentration
in incubation medium (Fig. 2, a). Adding dibutyryl-
cAMP steroidogenesis stimulator did not result in OTC
secretion augmentation 6 hrs after incubation in cryo-
protectant-free medium. Meanwhile at the background
of preliminary incubation with DMSO there was
observed a dibutyryl-cAMP stimulated testosterone
secretion, being in a concentration dependency on
DMSO presence in incubation medium, 5 and 10%
DMSO increased steroidogenesis up to 234 and
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Puc. 1. Cexpenns TecTOCTEpOHA HATHBHBIMH (@) ¥ 3aMOPOXXEHHBIMU-OTOIPETHIMHE (0) KIIETKaMH HHTEPCTHLINSI CEMEHHHKOB
B 3aBHCHMOCTH OT KoHIeHTpanuu JIMCO B cpene unkybanuu: ® — 6asanbaas; O — CTUMYITHPOBaHHAS, * — pa3IHIns
CTHUMYIHPOBAHHOM CEKPEINH TOCTOBEPHBI IO CPABHEHHUIO C COOTBETCTBYIOMIEH Oa3anpHoi (P<0,05).

Fig. 1. Testosterone secretion by native (a) and frozen-thawed (b) testicular interstitial cells dependent on DMSO
concentration in incubation medium: ® — basal; O — stimulated; * — differences of stimulated secretion are statistically

significant compared to corresponding basal one (P<0.05).

M3MEHEHHEeM TeKydecTd MmeMmOpaH [1, 10], a manpHei-
mee yBennyeHune konueHTpanuu JJMCO npuBoaut x
WHTUOMPOBAHUIO TaKMX OEIKOB—aKTHBAaTOPOB CTe-
pounorenesa, kak StAR, SAP, SCP2 u ap. [11],
KOTOPBIE SKCIIPECCUPYIOTCS B OTBET Ha CTUMYJISALIUIO
kinerok. bonee toro, IMCO B koHueHTpanuu 15%
3HAYUTENBHO CHIDKAN >KU3HECHOCOOHOCTH KIIETOK
MHTEPCTHULINSA, YTO PE3KO CKa3bIBAJIOCH U HA AKTHBHOC-
TH CTEPOMIOTEHE3A.

CopneprkaHue TECTOCTEpOHA B cpene WHKyOaruu
OKC ¢ IMCO st HeCTUMYAUPOBAHHOW KYJIBTYPBHI
coctanisuio 20 HMOb/Mr Oerka. YBeITMueHHe KOHIICH-
tparuu JIMCO He 0Ka3bIBaiI0 KaKOTO-THOO0 BIHSHHS
Ha M3Me-HeHHNe KOHIIEHTPAIlU TECTOCTEPOHA B Cpejie
(puc. 2, a). JlobaBneHne CTUMYISATOpPA CTEPOUIOTE-
He3a A0y TupiI-UAM® He PUBOAMIO K yBETHMUYESHUIO
cexkpernd OKC HOBOPOKIEHHBIX MOPOCST B TEUCHHE
6 9 IIp1 OTCYTCTBUH KPHOIPOTEKTOpa B cpeze. Torna
Kak Ha (oHe nmpenHkyOamuu ¢ IMCO nabnroganach
auoyTupmi-utAM® cTUMynupoBaHHas CEKpeLHus
TECTOCTEPOHA, KOTOpasi HaXOAWIach B KOHIIEHTpA-
LMOHHOH 3aBHCcHMOCTH OT npucytcTteus JMCO B
cpene nakyOarmu: JIMCO B kornentpanmsx 5 u 10%
yBEIMUYUBAN cTepouoreHes 10 234 u 408 HMoyb/Mr
0eJKa COOTBETCTBEHHO, a B KOHIIEHTparuu 15% pe3ko
YTHETaJl TOPMOHOMPOAYKIHIO. JKn3HEcIocoOHOCTh
OKC HOBOpOXIEHHBIX TTOPOCAT MPAKTUIECKH HE U3-
MeEHsTIach ¢ yBenudeHueMm koHneHTpanuu JJMCO.
VYBenuuenue cekpenun Ha hone npenHkyoau OKC
HOBOpPOXKAEHHBIX opocst ¢ 5 u 10% JAMCO, BeposT-
HO, CBSI3aHO C 00JIErYeHNEM IPOHUKHOBEHHS aKTHBA-
Topa crepouporexesa Bo ¢pparmentsl OKC u 3amyc-
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408 nmol/mg of protein, correspondingly, and 15% one
sharply suppressed hormone-production. The newborn
piglet OTC viability did not practically change with
DMSO concentration rise. Secretion increase at the
background of preliminary incubation of newborn piglet
OTC with 5 and 10% DMSO is probably associated
to facilitating penetration of steroidogenesis activator
into newborn piglet OTC fragments and triggering a
stimulated hormone synthesis, mediated by protein-
activators of steroidogenesis [1, 3, 5]. Higher DMSO
concentrations showed a toxic effect on the newborn
piglet OTC cells.

After newborn piglet TICs freeze-thawing the
highest cell integrity was found in the culture with 10%
DMSO. However the capability to synthesise
testosterone right before thawing and washing-out of
cryoprotectant in response to CG stimulation was very
low and did not practically differ from a basal hormone-
production: 2.00 and 2.19 nmol/cellsx107, corres-
pondingly (Fig. 1, b). This is confirmed by steroido-
genesis inhibition with DMSO in 10% concentration
under incubation with cryoprotectant before freezing.

After newborn piglet OTC freeze-thawing there
was observed a 10-fold increase in testosterone basal
secretion and activation of hormone-production in
culture, frozen-thawed under 10% DMSO protection
(Fig. 2, b). In the culture frozen-thawed in the presence
of 5% DMSO the testosterone level remained on the
control level. Culture did not respond to dibutyryl-
cAMP stimulation. The character of changes in
testosterone content was similar to that without
activator and incubated in DMSO solution. The effect
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KOM CTUMYJHPOBAHHOTO CHHTE3a TOPMOHA, OMTOCPENIO-
BaHHOTO OEKaMHU-aKTUBATOPaMHK cTeponorenesa [ 1,
3, 5]. bonee Bricokue konneHTpauuu JMCO oxa3bl-
BanM Tokcudeckoe neiicteue Ha kieTkn OKC HoBo-
POXAEHHBIX TOPOCHT.

[Tocne 3amopakuBanus-ororpesa KMC HoBopox-
JEHHBIX MOPOCAT HanboJjee BBICOKYIO COXPaHHOCTb
KJIETOK HaOmonanu B Kyasrype ¢ 10%-it koHLeHTpa-
nueir JIMCO. Oxgaako criocoOHOCTH CHHTE3UPOBATh
TECTOCTEPOH HEMOCPEICTBEHHO TIOCIIE OTOTPeBa U
OTMBIBKH OT KPHOTIPOTEKTOPA B OTBET HA CTUMYJIISIIHIO
XI" Obu1a OueHb HU3KOW M MPAKTHYECKU HE OTIIHYa-
nack OT 0aszanbHON ropMoHomnpoaykuuu — 2,00 u
2,19 umonb/ k%107 coorBeTcTBEHHO (pHC. 1, 0), yTO
COBIAJIAET ¢ HAOMIONCHUAMHI HHTHOUPOBAHUS CTEPOU-
norenesa JIMCO B konuenTpauuu 10% npu nHKyOanum
C KPHOIIPOTEKTOPOM JI0 3aMOPaKNBaHUS.

[Tocne 3amopakuBanus-ororpesa OKC HoBopox-
JEeHHBIX mopocst B npucytctBun 10% AMCO Hab-
mofanu 10-kparHoe yBenuueHne 6a3anbHOM CeKpenun
tectocrepoHa (140 HMOb/MI O€jKa) U aKTHBAIIUIO
TOPMOHOTIPOAYKIIUU B KyIbType (puc.2, 6). B
KYJIBTypax 3aMOPOXKEHHON-0TOTPETOM B MPUCYTCTBUU
5% JAMCO ypoBeHb TECTOCTEpOHA OCTaBaJICS Ha
ypoBHe KoHTpoJs. KyneTypa He oTBeyana Ha CTUMY-
a0 quOyTupuiI-nAM®. Xapaktep U3MEHEHUN
coJiep>KaHusI TECTOCTEpOHa ObLT aHAJIOTHYEeH U3MEHe-
HUSIM B KyJIbType 0e3 akTHBaTopa MHKY OMpOBaBIIEHCS
c pactBopamu JIMCO. Dddext 10-kpaTHOTro Bo3pac-
TaHMs 0a3aJbHOM CeKpeluy He ObLI CBSI3aH C MPSIMBIM
BBIXOJIOM TOPMOHA B pe3yJIbTaTe pa3pyleHus KIETOK,
TaK KaK UX COXpaHHOCTh cocTasisia 70%.

Bo3Hukaer Bompoc, 4T0 MOXET MPOUCXOAUTH C
KJIETKaMU 1 (pparMeHTaMu TKaHeW CEMEHHHKA 1OCIIe
nakybammu B 10%-m pactBope JIMCO? M3BecTHO,
gt0 JIMCO u3MEHsSIET OCMOTHYECKHE XapaKTEpHUC-
THKH KJIETKH, €€ 00beM, BI3KOCTb JIUIHIHOTO OUCITOA,
XapakTep pacrpesieieHus BHyTpUMEMOpaHHbIX Yac-
THII, 0apbEPHO-TPAHCIIOPTHBIE PYHKIIUH MEMOpPaHEI,
CTPYKTYPHYIO OPTaHU3aIMIO [IUTOCKEIIETA, YTO MOYKET
MIPUBOJUTH K YBEITMUEHUIO aKTUBHOCTH OTIPENIEIIEHHBIX
OnoxuMuieckux npoueccos [ 1, 4]. Hanpumep, yBenu-
YyeHHto cTuMmynruposaHHoi XI' 1 tAM® nponykuuun
creponnioB B KUC n OKC HOBOPOXKIEHHBIX TOPOCAT
Ha (one npeunky6aunu ¢ JMCO, a Takxe yBenuue-
Huo 6azanpHON cekpennn OKC HOBOpOXIEHHBIX
IIOPOCSIT 3aMOPOKEHHBIX-OTOTPETHIX B MPUCYTCTBUU
10% JAMCO, mokazaraoMy B JaHHOU pabote. OmHaKo
BIUAHHE (DAKTOPOB KPHOKOHCEPBUPOBAHUS MOXKET
MIPUBECTH K OTCYTCTBHIO OTBETA HA CTUMYJISLIUIO TOP-
MoHasbHOH mpoaykiuu crepouaoB B KMC n OKC
HOBOPO’K/IEHHBIX IOPOCAT MOCIIE 3aMOPaKUBAHUS-0TO-
rpesa. B oboux ciryuasix oH ObUI yTHETEH U U3MEHSIICS
aHaJIOTHYHO 0a3ajJbHOMY Ha ()OHE NMPEHHKYOaLuH B
pactBopax JMCO. D10 MOXET CBUAETEIHCTBOBATH
00 aKTHBaLMH IPOLIECCOB, HAPaBJICHHBIX HA BOCCTAa-

NMPOBJIEMbI
KPHUOBMOJNIOrUM
T. 17, 2007, N22

500

400 -

300 A

200 -

100 -

Testosterone content, nmol/mg of protein

CopaepxaHue TecTocTepoHa, HMonb/Mr Gernka

0
0 5 10 15
a KoHueHTpauma AMCO, % a
DMSO concentration, %

o 500

x

5<
83
= 2400 A

g 5]

()]

zE

> Q 300 A

©

z E

S

55

§ *g 200 A

® © *

C2

i)

%5‘:’ 100 -

x 8

o+

o 9

S° 0.
© 0 5 10 15
o KoHueHTpauma AMCO, % b

DMSO concentration, %

Puc. 2. Cexperms TecTOCTEpOHA HATUBHOM (@) M 3aMOpPOIKEH-
Hot-oTorpetoi (6) OKC HOBOPOXKIEHHBIX TIOPOCAT B 3aBUCH-
MocTu oT KoHIeHTparmu JIMCO B cpene unkyoanuu: @ —
6azanbHas; O — CTUMYIUPOBAHHAS; * — pa3Iu4Us CTUMYIIH-
POBaHHOI1 CeKpeLNH JOCTOBEPHbI 110 CPABHEHHIO C COOTBET-
cTBymomIei 6azanpHo (P<0,05).

Fig. 2. Basal and stimulated testosterone secretion by native
(a) and cryopreserved (b) newborn piglet OTC dependent
on DMSO concentration in incubation medium: ® —basal,
O - stimulated; * — differences of stimulated secretion are
statistically significant compared to corresponding basal
one (P<0.05).

of'a 10-fold increase of basal secretion was not related
to a direct hormone release as a result of cell destruc-
tion because their integrity made 70%.

The question arises: what may occur with cells and
testicular tissue fragments after incubation with 10%
DMSO solution. DMSO is known to change cell
osmotic characteristics, volume, lipid bilayer viscosity,
character of intramembrane particle distribution,
barrier-transport membrane functions, cytoskeletal
structural organisation, that may result in activity
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HOBJIEHUE KIJIETOYHBIX CTPYKTYp, a HE Ha CHUHTE3
TOPMOHOB. YBenu4eHne 0a3aabHOTO CTEPOUIOTeHE3a
B OKC HOBOpOKAEHHBIX TOPOCAT MOCIIE 3aMOPAXKUBA-
HUS-0TOTPEBa, NO-BUIUMOMY, CBA3aHO C HapyILIEHHEM
MIPOCTPAHCTBEHHBIX CTPYKTYP BHYTPH KJIETOK, aHAJIO-
THYHOE TOMY, KOTOPOE XapaKTEPHO AJIsl KJIETOK MOoce
BO3/IEHCTBHUS KOJIXUIMHA, BUHONACTHHA, aKpUIaMUaa
[10, 11], yTo IposIBUIIOCK B OOJIee CBOOOTHOM JIOCTYTIC
cyOcTpara CHHTE3a TOPMOHOB (XOJIeCTEpHHA) B MECTa
WX CUHTE3a — K MUTOXOHPHSIM.

Taxum obpazom, ycranosieno, uro KUC u OKC
HOBOPOXXJICHHBIX TTOPOCSAT HEOJMHAKOBO PEarupyroT Ha
3aMOpakMBaHHE-0TOTpeB. [IpuMeHeHre peKyIbTH-
BHPOBAHMS BO3MOXKHO YCTPAHUT OTCYTCTBHE PEAKIIUH
Ha crumyisiuio X1 v quby tupun-uAM® nocne kpuo-
KOHCEpBHPOBaHMs Ha OHE BHICOKOH COXPaHHOCTH OHO-
JIOTHYECKOTO MaTrepuana.

BbiBOABI

[TonyueHHble JaHHBIE MO3BOJISIIOT CAENATh BBIBO-
Il O Pa3IMYHBIX IMyTSAX CTEpPOHJOreHe3a Ha (GoHe
npeunkyOarnuu ¢ JIMCO. Ilpennkybanus ¢ JIMCO
CIIOCOOCTBYET YBEIHUYCHHUIO CTUMYIHPOBAHHOM
TOPMOHOIIPOTYKIIUU Yepe3 00JIerdeHre MOCTYIICHIUS
aubytupun-tAM® u XI' Kk KJIeTKkaM H 3amycka
TAM®-3aBUCHMBIX ITPOIIECCOB. YBEIMUeHUE 0a3alb-
HOU CEKpEeIUH U XapaKTep M3MEHEHHU CTHUMYJIH-
poBanHoi cexkpeunn OKC mocne 3amopakuBaHus-
OTOTpPEBa CBUJETEIBCTBYIOT O HeclenupuIeckoi
AKTUBALMU TOPMOHAJILHON POIYKLIUH, IIPOUCXOASIICH
B IIPOIIECCE KPHOKOHCEPBUPOBAHMSL.
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increase of certain biochemical processes [1, 4]. An
increase in CG and cAMP stimulated steroid produc-
tion in newborn piglet TIC and OTC at the background
of preincubation with DMSO, as well as an increase
in basal secretion of newborn piglet OTC, frozen-
thawed with 10% DMSO, obtained in this research
may serve as an example. But the effect of cryopreser-
vation factors may result in absence of responce to
stimulation of steroid hormone production in newborn
piglet TIC and OTC after freeze-thawing. In both cases
it was suppressed and changed like a basal one with
preincubation in DMSO solutions. This may testify to
activation of processes, directed to cell structure re-
covery but not to hormone synthesis. Basal steroido-
genesis increase in newborn piglet OTC after freeze-
thawing is apparently associated to disorder in cell
steric structures, similar to the effects of colchicine,
vinblastine, acrylamide [10, 11], that was manifested
in more free access of hormone (cholesterol) synthesis
substrate in their synthesis placem, to mitochondria.
Thus, newborn piglet TIC and OTC were estab-
lished to unevenly respond to cryopreservation proces-
ses. Applying the reculture procedure after freeze-
thawing will possibly contribute to eliminating such
effects as response absence to CG and dibutyryl-
cAMP stimulation after cryopreservation at the
background of biological material high integrity.

Conclusions

The data obtained enable to conclude about diffe-
rent steroidogenesis ways at the background of preincu-
bation with DMSO. The preincubation with DMSO
contributes to an increase in stimulated hormone
production via facilitation of dibutyryl-cAMP and CG
entering into cells and triggering the cAMP-dependent
processes. The basal secretion increase and change
character of OTC stimulated secretion after freeze-
thawing testify to a non-specific activation of hormone
production, occurring during cryopreservation.
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