HaJMOYCYHUKOBOW HEJTOCTAaTOYHOCTH B pe3ylbTaTe
(GYHKIIMOHMPOBaHHS TPAHCIIAHTATA.

Takum obpasom, coctossane KOKHHII nepexn Tpanc-
IUIAHTAUEeH UTPAaeT BAKHYIO POJIb B (DYHKIIMOHUPOBAHUU
KCEHOTPAHCIUIAHTATa, 4TO oTpaxkaeTcs Ha ypoBHe 11-OKC
B IIa3M€ KPOBH JKCIEPUMEHTAIBHBIX XUBOTHBIX U Ha
COJEpPKAaHUU TIIOKOKOPTUKOMAOB B HaamodeyHukax JIO
kpsic ¢ KT.
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(DYHKUMOHAAbHbIE XapPAKTePUCTUKU OPraHHOW KYALTYpbI

CEMEHHUKOB NMpPU KPUOKOHCEPBUPOBAHUU

Ay XKasis CAAEX, T.I. BOHAAPEHKO
MHctutyt npobaem kpuobuorormn m kpmomesnumHsl HAH YkpauHbl, r. Xapbkos

Functional Characteristics of Testes Organ Culture Under Cryopreservation

ABUJAYYAB SALEH, BONDARENKO T.P.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of the Ukraine, Kharkov

B HacTosmee BpeMs 6eCIUIONHOCTD JUATHOCTHPYETCS Y
15-20 % ceMmelHBIX Tap, IPUYEM IO BUHE MYXIHH ITOYTH
B 50 % cmyuaes [2]. 111 KOppeKIMU SHAOKPHHHOTO CTaTyca
IIMPOKO MPUMEHSETCSI KCEHOTPAHCIUIAHTAIIUS OPTaHHbBIX
KYIBTYp COOTBETCTBYIOIINX YHIOKPHHHBIX TKAHEH, B TOM
YHUCJI€ U CEMEHHUKOB HOBOPOXIEHHBIX mopocar [3].
Hcnonp30BaHre HATUBHBIX OPTaHHBIX KYJIBTYD OTPaHIUYCHO,
a 0oJiee MMPOKOE BHEIPEHHE B IPAKTUKY JAHHOTO CIToco0a
KOPPEKIMHU SHIOKPUHHOTO CTaTyca OpraHM3Ma BO3MOXHO
JIUIIb Ha OCHOBE CO3JIaHMUS HU3KOTEMIIEPaTyPHBIX 3aI1acoB
OpPTaHHBIX KyJNBTYp. Pe3ynbpraTsl, MONydeHHBIC TPH
HCCIIEOBAHUY CEKPETHPYIOMIEH CITIOCOOHOCTH OpPTraHHBIX
KYJIBTYP HaIIOYCYHHKOB, XpaHUBIIUXCsI | rox mpu -196 °C,
a TakKXe HaIlM HCCIEeIOBAaHUS OPTaHHBIX KYJIBTYDP
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Nowadays the infertility is diagnosed in 15-20% of
couples, moreover in 50% of cases was due to the men [2].
Xenotransplantation of organ cultures of corresponding
endocrine tissues, including the newborn piglets’ testes,
is widely applied for endocrine status correction [3]. Usage
of native organ cultures is limited, and a wider introduction
of this method into the practice for an organism’s endocrine
status correction is possible only at the base of
establishment of low temperature stocks for organ cultures.
The results obtained when studying the secreting
capabilities of adrenal gland’s organ cultures, stored for 1
year under —196°C, as well as our investigations of testes
organ cultures, stored during 1 month, testify to the equal
secreting capability of cryopreserved material during these
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CEMEHHMKOB, XPaHUBIIUXCS | Mec., CBUIETENBCTBYIOT 00
OJJMTHAKOBOH CEKPETHUPYIOLIEH CITOCOOHOCTH KPHOKOHCEP-
BHPOBAaHHOTO MaTepuasa Ha MPOTSHKEHUH JaHHBIX CPOKOB
XpaHEHHUs, 3Ha4UT, MOXKHO CO3[aBaTh €ro 3amachl IJIs
MOCJIEAYIOLIETO HCIIOJIb30BaHNS B KIIMHUKE.

Iens manHO#M pabOTHI - MCCIENOBAaHUE CIIOCOOHOCTH
Pa3MOPOXXEHHOTO SHAOKPHHHOIO MaTepuajia K CEeKpeluu
TECTOCTEpOHA TOCJe HU3KOTEMIIEPaTypHOTO XPaHEHHS H
YTUIU3a0UHA K30T€HHOTO XOJIECTEPUHA - KOCBEHHOIO
CBUJETENBCTBA HATHYUS IPOLECCOB CTEPOUOrEHE3A.

[Tonmyuenue, KpHOKOHCEPBUPOBAHUE OPTAHHOU KyIBTY-
PBI CEMEHHUKOB HOBOPOXKACHHBIX IOPOCAT U ONPEIeIeHNE
TOPMOHOB OCYIIECTBIISUIH, Kak omucano B [1]. Beibop
moKa3areyiedl IJ1 TeCTUPOBAHHS OPTaHHOM KyJIbTypHI
o0ycioBiieH TeM, 4TOo kieTku Jlelinura (ocHOBHas
OIS TKAHN CEMCHHUKOB) CHHTE3UPYIOT M CEKPETH-
PYIOT B KPOBb TE€CTOCTEPOH, ABISIOMUNCSI OCHOBHBIM
TOPMOHOM JAaHHOW SHAOKPHUHHOM Xkeie3bl. Ero cunTes u
CEeKpeIys KOHTPOIUPYIOTCS JIFIOTEHHU3UPYIOLTUM TOPMOHOM
(JIT). ITpenmrecTBEHHUKOM CTEPOUIOTEHE3A TECTOCTEPOHA
SIBIIETCA XOINECTEpHH. [l mpoueccoB CTEpOUIOreHes3a
CyIIECTBEHHOE 3HAYCHHUE MMEET COXpaHeHHue Mopho-
(GYHKIHMOHANBHBIX XapaKTEPUCTHK IJIa3MaTHYECKOH
MeMOpaHbI KI1eTok Jleiinura ¢ moBepXHOCTHIO PEIETITOPOB,
OTBETCTBEHHBIX 3a CBsA3bIBaHUE C JII.

B pe3synbrare npoBeAeHHBIX SKCIIEPUMEHTOB HAMHU OBbLIO
YCTaHOBJIEHO, YTO NIPH HU3KOTEMIIEPATYPHOM XPaHEHUH B
teuerne 1-30 cyT. cekpeTupyromnias CiocoOHOCTh OPTaHHOM
KyJIBTYpBI CEMEHHHKOB Obli1a Ha ypoBHE 79,36 - 80,86 HM/Mr
0enka TECTOCTepOHa, YTO cocTaBisio nmpuMepHo 80 % ot
YPOBHSI CEKpELIMU TECTOCTEPOHA OPraHHOW KYJIbTYpOMH
CEeMEHHMKOB 710 3aMopakuBaHus. Clie1yeT TakKe OTMETUTD,
YTO PEKYJIBTHBUPOBAHUE PA3MOPOKEHHOIO MaTepHana
II0KAa3aJIo €ro CIIOCOOHOCTh K CTEPOUIOTEHE3Y U CEKPEIINU
TECTOCTepoHa. B mepBrIe 2-¢ CyTOK 0TMEYaJINCh HECKOIBKO
MEHbIIas BEIPa0OTKA M CEKPeNHs TECTOCTEPOHA, OHAKO K
3-4-M cyTKaM peKyJIbTHUBHPOBAHUS HATHBHBIE U
KPUOKOHCEPBUPOBAHHBIE KYJIBTYpPBl NPAKTHUYECKH HE
OTIWYAJINCh O HX CHOCOOHOCTH CEKPETHPOBATH
TECTOCTEPOH.

W3 npeicTaBieHHBIX HA PUCYHKE JAHHBIX 110 Y THITH3AIIH
XOJeCTEeprUHA HATUBHBIMU M KPHOKOHCEPBUPOBAHHBIMU
OpPTaHHBIMU KYyJIBTYpPaMH CEMEHHHUKOB BHIHO, YTO C
yBEIMYEHHEM BPEMEHH MHKYOAINH IIPOMCXOIUT CHIKEHHE
KOJIMYECTBA XOJECTepHHA, a 3TO MOXKET OBITh
CBUJETENBCTBOM Pa3BUTHUS MPOLIECCOB CTEPOUOTEHE3A.
Crnenyer yka3aTh, 4TO Ha HadaJbHBIX 3Talmax WHKY-
OMpoBaHUSA M3MEHEHHUS YPOBHA XOJIECTEpHHA B cpefax,
COZIepKAIIIX HaTUBHBIE KYJIBTYPBI, ObUIH O0JIee BEIPaXKEeH-
HbIMH. OfHako K 150-i1 MUHYyTE KPHOKOHCEPBHPOBAHHEIE
OpPTaHHbIE KyIbTYpbl HAUMHAIOT HECKOJIBKO ONEpPEe’KaTh
HaTUBHEIE, T.€. OHM IlepepadaThIBalOT O0JIbIIE X0JIeCTEPHHA
3a OJIMHAKOBBIA IPOMEXYTOK BpeMEHH. B0O3MOXKHO, 3TO
00YCIJIOBJICHO T€M, UTO Ha HA9aJIbHBIX ATAMaxX, KOraa KJIETKH
[oCJie OTOrpeBa MMEJIH YMEHBIIEHHBIH 00beM, B HHX
MIPOUCXOUIN PENapaTUBHBIE IPOLECCHI, HATIPABIEHHBIC HA
BOCCTaHOBJIEHHE 00beMa. [Ipn ocTIKEeHNH ONIpeIeNIeHHOTO
o0beMa BKIIOYAJIMCh IPOLIECCHI, CBSI3aHHBIE C HEIOCpPe/-
CTBEHHBIM BBHITIOJIHEHHEM (PyHKIIMOHAIBHBIX 0COOEHHOCTEN
CEeKpeTHUPYIIIHUX KiIeTokK. M, mo Bcell BUAUMOCTH, B
pe3yibTare HU3KOTEeMIIePaTyPHOTO BO3ACHCTBHS IIPOU30III-
JIM N3MEHEHHUS, CBSI3aHHBIE C OOJBIIEH IOCTYNHOCTHIO
XOJIECTEPHHA Ul y4acTHUs B IIPoLEeccax CTEPOUJOTeHe3a.
O6paboTka KyJIbTyp 3KCTPAKTOM IHIIo(u3a, coaepKamnum
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storage terms, so these stocks for the following usage in
clinic can be established.

The aim of this work was to investigate the capability of
frozen-thawed endocrine material to testosterone secretion
after low temperature storage and to exogenous cholesterol
utilisation, that is an indirect evidence of the presence of
steroidogenesis processes.

Obtaining, cryopreservation of testes’ organ culture of
newborn piglets and the hormone determination were carried-
out as described in the paper [1]. The choice of indices for
organ culture testing is stipulated by the fact that the Leydig
cells (main population of testes tissue) synthesise and secrete
testosterone into the blood, that is the basic hormone of this
endocrine gland. Its synthesis and secretion are controlled by
luteinizing hormone (LH). Cholesterol is the precursor of
testosterone steroidogenesis. For steroidogenesis processes the
preservation of morphofunctional characteristics of Leydig
cells plasmatic membrane with the receptors surface,
responsible for the binding with LH, is of great importance.

As a result of the experiments conducted we have found,
that under low temperature storage during 1-30 days a
secreting capability of testes organ culture was at the level of
79,36-80,86 nM/mg of testosterone protein, that made
approximately 80% of the level of testosterone secretion by
testes organ culture before freezing. It should be also noted,
that the reculturing of frozen-thawed material demonstrated
its capability to steroidogenesis and testosterone secretion. In
the first 2 days we noted a quite lower production and secretion
of testosterone, although to the 3™ -4™ day the reculturing of
native and cryopreserved culture did not practically differ by
their capability to secrete testosterone.

As it is seen from the data on cholesterol utilisation by
native and cryopreserved testes organ culture, presented in
the Figure, with an increase of incubation time there is a
decrease in cholesterol number, and this fact can testify to
the development of steroidogenesis processes. It should be
noted, that at the initial stages of incubation, the changes in
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Incubation time, min
YpoBeHb CyMMapHOTO XOJIECTEPHHA B Cpelie KyJIbTHBHPOBaHHUS
OpPraHHOW KyJIBTYpbl CEMEHHUKOB: 1 — HaTHUBHas; 2 — KPHOKOH-
cepsupoBanHas. 3a 100 % OpuHAT ypOBEHB XOJIECTEPUHA B CpeEle
10 MoMeHTa nHKyOaumu mpu 37°C.

Level of total cholesterol in culturing medium of testes organ culture:
1 — native one; 2 — cryopreserved one. The cholesterol level in the
medium prior to the incubation moment at 37°C was assumed by us
as 100%.
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JIT, mpuBOMIIa K YBETHUEHHIO OTPEOICHHUS X0JIeCTepUHA
Ha 8 % JUIst HATUBHBIX U 9 Y% 7151 KPHOKOHCEPBUPOBAHHBIX
OPraHHbIX KyJIBTyp CEMECHHHUKOB, a 3TO SBJISJIOCH IIOATBEP-
KICHUEM TOrO, YTO KPHOKOHCEPBHPOBAHHE COXPAHICT U
CIIOCOOHOCTh PHAOKPUHHOTO MarepHuaja pearupoBarh Ha
CTUMYJIATODP CTEPOHJIOTEeHE3a, YTO BaXKHO AJISI MaTepHana,
UCIIONB3YEMOTO IS TPaHCIIAHTallUH.
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cholesterol level in the media, containing native cultures, were
more manifested. However to the 150" min the cryopreserved
organ cultures begin to slightly outstrip of the native ones,
i.e. they process the greater number of cholesterol for the
same time period. This is possibly stipulated by the fact, that
at the initial stages, when the cells after thawing had a reduced
volume, the reparative processes, orientated to the volume
recovery, occurred in them. When reaching a certain volume
there was the triggering of the processes, related to the direct
realisation of functional peculiarities of secreting cells. As
well, apparently, as a result of a low temperature effect there
were the changes, related to the higher availability of
cholesterol for participation in steroidogenesis processes.
Culture treatment with LH containing hypophysis extract,
resulted in an increase in cholesterol consumption by 8% for
native and 9% for cryopreserved testes organ cultures, that
confirmed the fact, that cryopreservation preserved the
capability of endocrine material to respond to steroidogenesis
stimulator, that was quite important for the material used for
transplantation.
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BAnsinme rmnorepmu4eckoro xpaHeHusi SMOPUOHAABHO HEPBHOWM TKaHU KPbIC

Ha >XM3HECNMOCOOHOCTb KAETOK MOCAe 3aMOpaxMBaHuUA-0TOrpesa

M.C. INraumHTA, A.H. Cykau, K.B. BE3pykoBA
MHcTutyT npobrem kpuobuorormm m kpuomesnumnusi HAH Ykpaunsi, r. Xapbkos

Effect of Hypothermic Storage of Rat’s Embryonic Nerve Tissue
on Cell Viability After Freeze-Thawing
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OTKpBITHE CTBOJIOBBIX KJIETOK, KOTOPBIE MOTYT
BOCIIPOU3BOJUTh HEPBHYIO TKaHb, IPEIOCTABUIIO HOBBIE
BO3MOXHOCTHU [JJIs JICYEHHS MOBPEXKAECHUN HEPBHOH
cucteMsl. J{i1s1 coznanust 0aHKOB SMOPHOHAIBHBIX HEPBHBIX
kietok (OHK) ux KpnoKOHCEPBHPYIOT IIPH TEMIIEpaType
xuakoro aszora. OZHaKO KPHUOKOHCEPBUPOBAHUIO
HNPEeAIIECTBYIOT NPOLECCHl MOJYyUYeHHUSI IMOPHOHOB,
BBIICJICHUS] U3 HUX HEPBHOM TKaHU U €€ Je3arperalnuu Ha
eIMHUYHbIE KJIETKH. Bce 3TH mponecchl, kKak MpaBuio,
MIPOBOAATCS B THIIOTEPMUYECKUX YCIOBUSAX U MPUBOIAT K
3HAUYUTEIBHOMY MaJICHUIO )KU3HECTIOCOOHOCTH KIIETOK, H,
CJIe0BATENIbHO, K YMEHbIICHHIO 3P (HEKTUBHOCTH HX
TpaHcIuiaHTauuu. Llens paGoTHl - M3y4YeHHE BIHSHUS
THTIIOTEPMUYECKOTO XpaHEHHUS dYMOPHOHAIIBHOW HEPBHOM
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Discovery of stem cells, capable of reproducing nerve
tissue, provided the new opportunities for treating
nervous system damages. In order to establish the banks
of embryonic neuronal cells (ENCs), they are
cryopreserved under liquid nitrogen temperature.
However the processes of embryos obtaining, nerve
tissue isolation from them and its desaggregation for
single cells precede the cryopreser-vation. All these
processes, as a rule, are carried-out under hypothermic
conditions and result in a considerable decrease of viable
cells, and, consequently, in a reduction in their
transplantation efficiency. The aim of work was to study
the effect of hypothermic storage of rat’s embryonic
nerve tissue on cell viability before and after freezing.
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