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Hormone-Producing Ability of Testes Organ Culture in Adult Rats Un-

der Co-culturing and Allotransplantation
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VccnenoBaid TOPMOHIIPOAYLMPYIOIIYIO CIIOCOOHOCTh OPTaHHOI KyJNbTYpbl ceMeHHHKOB B3pocibix kpbic (OKCBK) mpu
COBMECTHBIX KYJIBTHBHPOBAHHH M JJIOTPAHCIUIAHTALMK C OPraHHOW KyJIbTypod HaJrmodedHUKoB B3pocibix Kpbic (OKHBK) u
skcrutanTaroM runodusa (3I7). beiio mokasaHo cHWKeHHE cekpeTopHbIX ciocobHocTeit OKCBK, KyTbTHBHPOBaHHOW COBMECTHO C
OKHBK u OT. Ilocnenymomias COBMECTHas TPAaHCIUIAHTAIMs JAHHBIX KYJbTYp TaKKe HE NMPHBOIMIA K YBEIHUYCHHIO YPOBHS
TECTOCTEPOHA B KPOBH OPXUIKTOMHUPOBAHHBIX Kpbic. OniHako coBmecTHas autorpanciuianTarms OKCBK u OKHBK, kynbTHBHpOBaHHBIX
paslienbpHO, BOCCTaHABIMBAIA CyOHOPMAaBHbIH FOPMOHAIBHBINH YPOBEHb Y OPXHIKTOMHUPOBAHHBIX KUBOTHBIX.

Knroueswie cnrosa:opraHHas KylnsTypa, CCMCHHHUKH, HAJIMOYEYHUKH, COBMECTHAsI TPAHCIIITaHTALIUSL.

JociimkyBaiy ropMOHTIPOLYKY0UY BIACTUBICTh OPTraHHOI KyJIBTYypH CiM’ THUKIB gopociux mypis (OKC/IL) B ymoBax cymicHUX
KyJBTUBYBaHHS Ta QJOTPAHCIUIAHTALl 3 OPraHHOIO KyJIBTYPOI HATHUPKOBUX 325103 qopociux mypis (OKH3/IIL) i ekcrimanTatom
rinogiza (EI'). byno nokazano 3amxeHHs cexperopaux Biactuoctreit OKC/I, kynsruBoBanux cymicHo 3 OKH3ILL 1 EI". Hactymaa
CyMicHa TpaHCIUIaHTAllis UX KYJIBTYD TaKOK HE MPU3BOIIIA 0 3POCTaHHS PiBHS TECTOCTEPOHY B KPOBI OPXi€KTOMOBAHHX IIypiB.
Opnnax cymicHa anorparcianranis OKCAIL ra OKH3/II, kynsTHBOBaHUX PO3ILUTEHO, BiTHOBIIOBaIA CyOHOPMabHUN TOPMOHAITBHHN
piBEeHb Y OPXieKTOMOBAHHX TBapHH.

Knrouoei cnosa: opranHa KynpTypa, CiM’ THUKH, HATHIPKOBI 3aJI031, CYMiCHA TpaHCIIAHTAIlis

The hormone-producing ability of testes organ culture of adult rats (TOCAR) under co-culturing and allotransplantation with
organ culture of adrenal glands of adult rats (OCAGAR) and pituitary explant (PE), was investigated. A decrease in secretory abilities
of TOCAR, co-cultured with OCAGAR and PE, was demonstrated. The following co-transplantation of these cultures did not either
result in the augmentation of testosterone level in blood of orchiectomized rats. However, the combined allotransplantation of

TOCAR and OCAGAR, cultured separately, resulted in a subnormal hormone level recovery in orchiectomized animals.
Key-words: organ culture, testes, adrenal glands, co-transplantation.

OnHUM U3 MOAXOAOB K PELICHHUIO MPOoOieM,
CBA3aHHBIX C HEJOCTATKOM CTCPOUAHBIX TOPMOHOB, B
TOM YUCJIE MYXCKHX IOJIOBBIX CTCPOUIOB, SABIACTCA
TpaHCIUIAHTAUA AJUIOTEHHOTO M KCEHOT€HHOTO
KJIETOYHOT'O ¥ TKAHEBOI'O MaTepuaia xxeiues3. JJaHHb1i
CIOCO0 KOPPEKIIUY TOPMOHAIIBHOTO (JOHA UMEET KaK
NMpeuMyllecTBa, Tak U HepocTaTku. K mpumepy, mo
CPaBHEHHIO C 3aMECTUTEJILHOW Tepanue, 6e3ycioB-
Hble MPEUMYIIECTBAa TPAHCIUIAHTALIMH B TOM, UYTO
HaJIW4YUe aJJIOTEHHBIX WM KCEHOTEHHBIX KJIETOK B
OpPraHu3Me B YCJIOBHUAX TPOMHOW CTHUMYISLUH
MO3BOJIsieT Ooiee aJleKBaTHO pearupoBaTh Ha TaKUe
pa3IUYHbIE CUTHANBI, MOCTYMAIOLUINE U3 BHEIIHEH U
BHYTPEHHEH Cpelibl, KAK U3MEHEHHE TeMIIEpaTyphl,
CMEHa CE30HOB, TTOT0/IbI, MHOTOYHCIICHHBIE CTPECCOP-
Hble (haKTOPBI (TPaBMBI, TONOMA, XOJO/, pa3IuIHbIC
XUPYypru4decKue, TeparneBTHIeCKHe BO3ACHCTBUSA) U

T.a. [3].

One of the approaches when solving the problems
dealing with the lack in steroid hormones, including
male sexual steroids, is the transplantation of allogenic
and xenogenic cell and tissue material of glands. This
way for the hormonal background correction has both
advantages and defects. For example, if comparing
with a substitutive therapy, the absolute advantages of
transplantation consist in the fact, that the presence of
allogenic or xenogenic cells in an organism under tropic
stimulation allows to respond more adequately to such
various signals, entering from inner and outer envi-
ronment as a change in temperature, weather, season
turn, many stress factors (traumas, starvation, cold,
different surgical, therapeutic effects) efc. [3].

However the clinical experience of transplantation
demonstrated a different duration of transplant’s
functioning in the recipient’s organism. The reduction
of terms of transplant’s functioning is the result of

Aopec ona koppecnondenyuu: boxok IA., Unctutyt npobiem
kpuobuonoruu u kpuomenuuuael HAH Vipaunsl, yn. [epesicnasckas,
23, . XappkoB, Ykpauna 61015; ten.:+38 (057) 772-20-07, daxc: +38
(057) 772-00-84, e-mail: cryo@online.kharkov.ua

NMPOBJIEMbI
KPUOBMHOJIOTUU
2004, N3

Address for correspondence: Bozhok G.A., Institute for Problems of
Cryobiology&Cryomedicine of the Natl. Acad. Sci. of Ukraine, 23,
Pereyaslavskaya str.,Kharkov, Ukraine 61015; tel.:+380 57 772 2007,
fax: +380 57 772 0084, e-mail: cryo@online.kharkov.ua

PROBLEMS
OF CRYOBIOLOGY
2004, N3



BMmecTe ¢ TeM KIMHUYECKUW OMNBIT TpPaHCIJIAH-
TaIMi MMOKa3aJ Pa3IHIHYIO JUTHTEIBHOCTh (QYHKIHO-
HUPOBAHMSI TPAHCIUIAHTATA B OpTaHU3ME PELIUIUEHTA.
CoxpareHue cpokoB (PyHKIIHOHHPOBAHUSI TPAHCILIAH-
Tara SBIAETCA CIEICTBUEM Pa3BUTHUS NPOLIECCOB
HUMMYHOJIOTHYECKOTO OTTOPKEHHUS U (MJIN ) 3HAYUTEIb-
HOTO CHW)KEHUS CEKPETOPHOH M MpoiuQepaTuBHOM
AKTUBHOCTH TPaHCHJIaHTALMOHHOTO MaTepuana.
CoBMecTHOE KYJIBTHBHPOBAHUE W TPAHCIIAHTAIUSA
IBYX H OoJiee THITOB KJIETOK MM ()parMeHTOB TKaHU -
OZIMH W3 CIIOCO0OO0B pemIeHus] MpoOIIeMbl TPOIIOHTH-
POBaHMS KU3HEIEATEIHHOCTH TPAHCIUIAHTATA.

B mone3y 3T0Or0 CBUAETENBCTBYIOT TaHHBIE O TOM,
yT0 KieTkn CepTroin CeMEHHUKOB MOTYT TPOSIBIIATH
3alIUTHBINA AP QEKT MPU COBMECTHOW TPaHCILIAHTAINH
Onaromaps mpUCYTCTBUIO Ha HUX Fas-nuranna,
KOTOPBIN BBI3BIBACT allONTO3 UMMYHOKOMIIETEHTHBIX
kietok peuunuenta [8]. IIpu 3ToM coBMecTHas
TPaHCIUIAHTALSI OCTPOBKOB MOKEIYIOYHOH KEeTe3bl
¢ kiaeTkamMu CepToiy co3aeT JOKaIbHY0 HIMMYHHYIO
MIPUBUJIETHIO W MO3BOJISET IUTEIbHO BBDKHBAThH
TPaHCIUIAaHTATy OCTPOBKOBBIX KJIETOK 0€3 CHCTEMHON
MMMyHOCYTIpeccu. [ imodus3, TpaHCIIIaHTHPOBAHHBIN
COBMECTHO C ocTpoBKamu Jlanrepranca [5], coco0-
CTBOBAJI 3HAYUTEIbHOMY YMEHBIICHHUIO YPOBHS
JINKEMUU ¥ BO3PACTaHWIO YPOBHS MHCYJIMHA II0
CpPaBHEHHIO C TpaHCIUIaHTaTOM 0Oe3 rumodusza. B
pabore [9] onmucaH ynayHbI ONBIT KIMHUYECKOTO
[IPUMEHEHHS COBMECTHOM TPAHCILIAHTAIINH ITeprepH-
YECKUX HEPBOB M MO3TOBOTO CJIOS HAJIIOYEYHHKOB
nanueHTam ¢ 6ose3nbio [lapkuHCcoHA.

Lens paboter — uccienoath cBoiictBa OKCBK
IIPU COBMECTHBIX KYIbTUBUPOBAHUM U aJUIOTPAHCILIAH-
taruu ¢ OKHBK, cexperupyiomieit mMmmyHoOCyIpec-
COpHBIE CTepOUIHBIE TOPMOHBI, a Takxke ¢ OI,
NPOAYIUPYIOUIUM TPOMHBIE TOpMOHBI. Cienyer
OTMETHTh, YTO CEKPETOPHBIE TPOIYKTHI THITO(H3a U
HaJAMOYEYHUKOB, MCIOJIB3yEMbIX IJIsI COBMECTHOU
TPaHCIUIAHTALUH, C OJHOM CTOPOHBI, aKTUBHO, a C
IPYTroi — MO-pa3HOMY BIHSAIOT Ha MeTaboIu3M
CeMeHHHKa. BBI0Op UMEHHO 3THX 00BEKTOB IS
COBMECTHOU TpaHCIUTAHTAIIUU OBLI CIeTIaH UCXOMS U3
CIEeNYIOMMUX COOOpaKeHHUH: TTIOKOKOPTUKOUIHI,
oOnazas B 1eJOM KaTaOOJMYECKUM JeHCTBUEM Ha
MHOTHE BUJBI KJIETOK, YTHETAIOT CUHTE3 U CEKPELIUIO
TECTOCTEPOHA, HO X IMMYHOCYIIPECCOPHOE ICHCTBHE
MOJKET MPEMATCTBOBATh PA3BUTHIO PEAKIIUl UMMYHO-
JIOTHYECKOTO OTTOPKEHUS, & TOPMOHBI TUIOGU3a, B
gacTHOCTH morenHm3upytomuii (JII') u dhommukymo-
ctumynupyomui (PCI), crmocobCcTBYIOT aKTUBAIAH
CTEpOUJ0TeHe3a.

Marepuanbl n metoanl

OpraHHbI€ KyJIbTYpbl CEMEHHUKOB 1 HATIOUEYHBIX
Kene3 nonydanu no meroay [1,2] B cpene RPMI,
conpepxameil 10%-10 TenIOMHAKTHBUPOBAHHYIO
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immunological rejection process development and (or)
considerable decrease in secretory and proliferative
activity of transplantation material. Co-culturing and
transplantation of two and more cell types or tissue
fragments are one of the ways to solve the task of a
transplant’s vital activity prolongation.

The data about the fact, that the Sertoli cells of
testes can manifest a protective effect under co-
transplantation due to the Fas-ligand presence in them,
causing the apoptosis in a recipient’s immune
competent cells, testify to this favor [8]. At the same
time the co-transplantation of pancreas islets with
Sertoli cells makes a local immune privilege and allows
a long-term survival for the islet cells’ transplant
without systemic immune suppression. The pituitary,
transplanted together with the Langerhans islets [5]
contributed to a considerable decrease in the glycemia
level and an increase in that of insulin in comparison
with a pituitary-free transplant. In the work [9] there
was described a successful experience of clinical
application of co-transplantation of peripheric nerves
and medullar layer of adrenal glands to the patients
with Parkinson’s disease.

The aim of this work was to investigate the TOCAR
properties during co-culturing and allotransplantation
with OCAGAR, secreting the immune suppressive
steroid hormones, as well as with PE, producing tropic
hormones. It should be noted that the secretory
products of pituitary and adrenal glands, used for co-
transplantation, actively affect testis metabolism, on
the one hand, but in a different way on another. The
choice namely for these objects to be co-transplantated
was done basing on the following reasons: the
glucocorticoids, having a catabolic effect in the whole
on many cell types, suppress the testosterone synthesis
and secretion, but their immune suppressive effect can
prevent against the immune rejection development but
the pituitary hormones, luteinizing (LH) and follicle-
stimulated (FSH) ones in particular, contribute to the
steroidogenesis activation.

Materials and methods

Testicular and adrenal organ cultures were
procured according to the method [1, 2] in RPMI
medium, containing a 10% heat-inactivated embryonic
calf serum and antibiotics. Testosterone level was
estimated with radioimmunologic method in the
incubation medium to the 5" day of culturing and in rat
blood serum to the 20" day after transplantation. The
conversion of testosterone content in cultivation
medium was done per gram of TOCAR protein, which
was measured using the Bradford’s method. The
viability of TOCAR cells was controlled before
transplantation using the method of supravital staining
with trypan blue. It made 70-80 % in average. The
orchiectomy was performed to the 3-4 months’ rats
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SMOPHUOHANBHYIO TENSYBIO CBIBOPOTKY M aHTHOMOTHKH.
YpoBeHBb TECTOCTEPOHA B Cpelie MHKyOammu Ha S5-¢
CYTKH KYJIbTUBUPOBAHUS U B CBIBOPOTKE KPOBU KPBIC
Ha 20-e CyTKM TOCJI€ TpaHCIJIAHTAlUN HU3MEpsIn
paguouMMMyHOJOrn4eckuM MetonoMm. Ilepecuer
CoZiep>KaHUs TECTOCTEPOHA B CPEJIE KYJIBTUBUPOBAHUS
npoBoamiicst Ha rpamM Oenka OKCBK, xotopsrii
m3mepsutn o merony bpendopaa. Kuznecrnoco6-
vHocTh KJIeTok OKCBK kxoHTponmmpoBanu mepen
TpaHCIJIaHTAlMEed METOJIOM CYNpPaBHUTAIBHOTO
OKpAaIINBaHU C TPUTIAHOBBIM CHHUM. OHa B CpelHEM
coctaBisuia 70-80%. OpXxudKTOMHIO 3-4-MECTIHBIM
KpBICaM MPOBOJAMIIH MOJ KeTaMHH-KCHUIA3UHOBOU
aHecte3nei. HemocpeacTBeHHO Mocie yaajaeHuUs
CEMEHHUKOB TPaHCIUIAaHTUPOBAJIN SHAOKPUHHBIN
MaTepua MoJ MOYEYHYIO Kalcyly B CIEIYIOIHUX
komOuHamusx: 1) OKCBK; 2) OKCBK u OKHBK,
KylbTUBHpPOBaHHBIE coBMecTHO; 3) OKCBK u
OKHBK, kynsruBupoBanHsie pa3nensho; 4) OKCBK
u OI, KynbTUBUPOBaHHBIE COBMeCTHO. [Ipu coBmecT-
vo#t amnmorpancmimantanun OKCBK n OKHBK
KUBOTHBIX MOJBEpPTaliu TaKKe JEeBOCTOPOHHEHU
aapeHamkromun. Ha 20-e cyTku mocie TpaHCIUTaH-
TalU¥ )XKUBOTHBIX YMEPIIBISJIN TOJ 3PUPHBIM
HapKO30M, TIOYKH C TPAHCIUIAHTAaTOM H3BJEKaId U
¢ukcuposanu B 10%-m pacTBOpe HEUTpaIbHOTO
(hopmainmHa. /{1 rTHCTONIOTHYECKOTO aHAIN3A 5-7 MKM
napauHOBbIE CPE3bl OKPALIMBAIN [€MaTOKCUIMHOM
Y 503MHOM I10 CTaHAAPTHON METOIMKE.

Pe3yAbTaThl M 00CyXXAeHHe

[Ipn m3MepeHUH TECTOCTEPOHA B MUTATEIHLHON
cpene Obuta MoOKa3zaHa CEKpPETOpHas CIOCOOHOCTH
OKCBK Ha 5-e¢ cyTku KynbTUBHpOBaHHS (puc.l).
YpoBeHb COJIEpXKaHUS TECTOCTEPOHA JOCTHUTAI
0,085+0,013 umoun/T OeaKka M He OBII CBA3AH C
BBIXOJIOM TOPMOHA B PEe3yJbTaTe MOBPEIKICHUS
KJIETOK KYJIBTYPBI B IPOLIECCE KYJIbTUBUPOBAHUS, YTO
OBLIIO MOATBEPIKACHO U3MEPEHUEM UX KHU3HECTIOC00-
HOCTH.

Annorpancmnantanus OKCBK k 20-my nHio
MIPUBOJIMIIA K YBEITUYCHHUIO YPOBHS TECTOCTEPOHA TIO
CPaBHEHHIO C OPXMIKTOMHUPOBAHHBIMU >KUBOTHBIMHU
npuOnIu3uTENbHO B 11Ba pasza (puc.2). CoxepxaHue
TECTOCTEPOHA B CHIBOPOTKE KPOBH OPXUIKTOMU-
POBaHHBIX JKUBOTHBIX cocTamiio 0,18+0,062 HMOIIB/ 1,
Toraa Kak y KpbIc ¢ TpancmuianTupoBanHoit OKCBK —
0,385+0,163 amoin/11.

lucTomorndyeckue MCCACAOBaHMUSA IOKa3aJiu
[IPU3HAKU OTTOP)KEHUS. Bl 00Hapy KeHbI IITy0oKast
JNECTPYKIIUS CEMCHHBIX KaHAJbIICB, 3HAYUTCIIbHbBIC
30HBI HEKPO3a ¥ TUM(OIUTAPHON HHPHUIBTpAIUH.

[IpuuuHO# TOTO, YTO KOHIIEHTPAIUS TECTOCTEPOHA
y )KUBOTHBIX TOCII€ TPaHCIJIAHTAIIMU OPTaHHOU
KyJIbTYpbl ObIJa BCE K€ HHUXE MO0 CPaBHEHHIO C
KOHTPOJIbHBIMU )KHBOTHBIMH, MOTJIO OBITh U3MEHEHHE

MPOBJIEMbI
KPMOBMONOTUMU
2004, Ne3

under ketamine-xylasinum anesthesia. Right after
testes removal an endocrine material was transplanted
under kidney capsule in following combinations: 1)
TOCAR; 2) co-cultured TOCAR and OCAGAR; 3)
TOCAR and OCAGAR cultured separately; 4) co-
cultured TOCAR and PE. Under combined allotrans-
plantation of TOCAR and OCAGAR the animals were
also subjected to a left-side adrenalectomy. To the 20™
day after transplantation the animals were killed with
ether narcosis, the kidneys with a transplant were
removed and fixed in 10% neutral formalin solution.
The 5-7 um paraffin sections were stained with
hematoxylin and eosin for histological analysis
according to the standard technique.

Results ands discussion

When measuring testosterone in culture medium
the TOCAR secretory ability was shown to the 5%
day of culturing (Fig. 1). The level of testosterone
content reached 0.085+0.13 nM/g of protein and was
not related to the hormone release as a result of culture
cell damage during culturing, that was confirmed by
the change in their viability.

To the 20" day the TOCAR allotransplantation
resulted in the augmentation of testosterone level
approximately twice if comparing with the orchiecto-
mized animals (Fig. 2). The testosterone content in
blood serum of orchiectomized animals made
0.18+0.062 nM/1, whereas it was 0.385+0.163 nM/l in
the TOCAR-transplanted rats.

The rejection signs were seen during histological
investigations. Deep destruction of seminiferous
tubules, considerable zones of necrosis and lymphocytic
infiltration were found out.
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TecToCTepoH, HMonNb/T 6enka
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Puc.1. ConepxaHue TECTOCTEPOHA Ha 5-€ CYTKH B cpelie
kynstuBupoBanus: 1 — OKCBK; 2 - OKCBK+OKHBK; 3 —
OKCBK+2IL

Fig. 1. Testosterone content to the 5" day in culturing me-
dium: 1-TOCAR; 2—-TOCAR+TOCAGAR; 3—TOCAR+PE.
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KOJTMYECTBA CBOOOJHOTO U CBA3AHHOTO TECTOCTEPOHA
B KpOBH Ha ()OHE CHIKEHHSI TOPMOHITPOAYIUPYIOIIEH
cnocobnoctu OKCBK B pesynbTare pa3Butus
MIPOLIECCOB UMMYHOJIOTMYECKOTO OTTOP)KEHUS, a TaK-
K€ C U3MEHEHHWEM XapaKTEPUCTHUK KIJIETOK CEMEH-
HUKOB Ha elile 0ojiee paHHUX dTamnax, T.e. IPH KyJIbTH-
BHUPOBAHUH, YTO CKa3aJI0Ch TP IIOMELICHUH UX ITOCTIe
TpaHCIUIAaHTAIlMU B YCIIOBHUSl YCHUJICHHOM TPOIHOM
ctumynsy [6,10] 1 (M) HeMOCTaTOYHBIM KOJTHYeC-
TBOM TpaHCILIAaHTAaTa N0 CPABHEHUIO C CEMEHHUKAMU
in vivo.

UccnenoBanue cCBONWCTB COBMECTHO KYJIBTH-
BupoBanHbIXx OKCBK 1 OKHBK moka3zano camkenne
coJlepKaHusl TECTOCTEPOHA B CpeJie MHKYOalnu, 9T
CBUJETENBCTBYET O OoJiee paHHEH OCTaHOBKE
CTEpOUAOreHe3a B CEMECHHUKAX K 5-My JTHIO KyJIBTH-
BHPOBAHUS. YPOBEHb COJIEP)KaHHUS TECTOCTEpOHA B
cpene makyOarun coctaBisut 0,054+0,003 HMOIB/T
oenka mpotus 0,085+0,013 aMoB/T Oenka B cpene ¢
onunnounoir OKCBK (cm. puc. 1). YMeHnbiieHue
CKOPOCTH CHHTE3a M CEKpPEIUH TECTOCTEPOHAa
3aKOHOMEPHO B CBSI3M C IMOSIBIEHHEM B cpefe
WHKYOAal11 TIIFOKOKOPTUKOU/IOB, CHIYKAIOIINX CHHTETH-
YeCKHe MPOILECCHl BO MHOTHX TKaHAX OpraHu3Ma.
OddekT HruONpPoBaHUs CTEPOUIOTECHE3A in Vilro B
kieTkax JleWaura mox melicTBUEM KOPTU30Ja OBII
nokaszal B [7, 11]. Hexp3s Obuto He mpuHUMATH BO
BHUMaHHE TAKXe U TOT (PaKT, 4YTO olIIee yBeTuIeHUE
COJIepKaHMs CTEPOHIOB B cpele WHKyOaluyu MOTIIO
BJIMATH Ha CEKPELHIO TECTOCTEPOHA KIIeTKamu Jlei-
JITa ¥ BBI3BIBATH TOPMOKEHHE CHHTETUYECKUX MPO-
LIECCOB 10 MyTH OTPHULATENFHONH 0OpaTHOM CBSI3M.
OnHako HEOOPAaTUMOCTE YTHETCHHSI CTEPOUIOTCHHOM
(dysxun comectHo KynsruBupoBaHHeix OKHBK n
OKCBK 06b1a moka3aHa BIOCJIEACTBUU U NpH
COBMECTHOH TpaHCIIaHTalMK. bputn 0TMEYeHBI HU3-
KHe€ MTOKa3aTes KOHIIEHTPAIlU TECTOCTEPOHA B KPOBU
(0,149+0,112 HMOIB/TT) IO CPAaBHEHHUIO C KOHTPOJIEM
(0,980+0,530 amomnb/n) (puc.2).

l'ucronornyeckne ucciae0BaHNs TPAHCILIAHTATOB
OKCBK, xynsruBupoBanaoit ¢ OKHBK, moxazanu
3HAYUTENFHOE Pa3BUTHE IKCCYAAaTHBHO-TIPOAYKTHB-
HBIX TporieccoB. Ha rucromornyeckux mpemnaparax
OB BHJIHBI OCTAaTKH HEKPOTHYECKUX CEMEHHBIX
KaHaJBIEB, 30HBI TUM(OINUTAPHON HHPUIBTPAIINH, a
Takke (HOpMHUPYIOIMAsACS COEAMHUTENbHAS TKAHb.

WntepecHslii 3 ekt ObLT TOTydeH P COBMECT-
HOM aJOTpaHCIUIAaHTAMU KYJIbTUBUPOBAHHBIX
pazapensao OKCBK n OKHBK. Ilokazano ysenu-
YeHWEe KOHIIEHTPAIMd TECTOCTEPOHA B CHIBOPOTKE
KPOBH 3THX )KMBOTHBIX Ha 20-i I€HB 11O CPABHEHUIO C
[IOKa3aTesIMU TECTOCTEPOHA B KPOBU Y OPXHUIKTO-
MUPOBaHHBIX XHUBOTHbIX. KoHIIeHTpanus tecrocre-
pona cocraBmsia 0,562+0,168 HMOIB/T, 9TO TOCTO-
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Puc. 2. CogepxaHue TECTOCTEPOHA B CHIBOPOTKE KPOBH
OPXHMIKTOMHUPOBAHHBIX KpBIC (1); KPBIC C TpaHCIUIAaHTAILIUEH
OKCBK (2); coBmectno kynpruBupoBaHHbIXx OKCBK+
OKHBK (3); pa3nensHo KynsruBrpoBanHbIx OKCBK+
OKHBK (4); OKCBK+3I" (5); KOHTpOIBHBIX KpBIC (6).
* — p<0,05 0 cpaBHEHHUIO C KOHTPOJIEM.

Fig. 2. Testosterone content in blood serum of orchiecto-
mized rats (1); rats with TOCAR transplantation (2); co-
cultured TOCAR+OCAGAR (3); cultured separately
TOCAR+OCAGAR (4); TOCAR-+PE (5); the control rats (6).
* — p<0.05 in comparison with the control.
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The cause of the fact that the testosterone concent-
ration in animals after organ culture transplantation was
lower in comparison with the control animals can be
related to the changes in the amount of free and bound
testosterone in blood at the background of a decrease
in TOCAR hormone-producing capability as a result
of the immunological rejection process development
as well as to a change in the testicular cell charac-
teristics at quite earlier stages, that affected when
placing them after transplantation under conditions of
strengthened tropic stimulation [6, 10] and (or) an insuf-
ficient quantity of a transplant in comparison with testes
in vivo.

The investigation of properties of co-cultured
TOCAR and OCAGAR demonstrated a decrease in
testosterone content in the incubation medium, that
testified to an earlier stopping of steroidogenensis in
testes to the 5™ day of culturing. The level of testoste-
rone content in the incubation medium made 0.054+
0.003 nmol/g of protein versus 0.085+0.013 nmol/g of
protein in the medium with single TOCAR (Fig.1). A
decrease in synthesis rate and testosterone secretion
is regular due to the appearance in the incubation me-
dium of glucocorticoids, reducing the synthetic proces-
ses in many tissues of organism. The effect of steroido-
genesis inhibition in vitro in Leydig’s cells under hydro-
cortisone effect was shown in the papers [7, 11]. The
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BEPHO HE OTIINYAIIOCH OT IMOKA3aTellsl yPOBHS TOPMOHA
y KOHTPOJIbHBIX XKUBOTHBIX (0,98+0,53 HMOIMIB/M)
(puc.2).

[Ipu rucTonornyeckoM aHaiau3e COBMECTHBIX
TPAHCIIJIAHTATOB Pa3/IebHO KYJIHTHBUPOBABIIMXCS
KYJIBTYp Tak)K€ OTMEYEHbI 3HaYUTEIbHBIE HEKPOTH-
YECKHE pa3pyLICHHUs CEMEHHBIX KaHalbIEB, 30HBI
AuMponuTapHOd MHOUIBTPALHUH, BKIIOYAIOMICH
303UHO(PHUIBHBIE TUM(OLINTHI.

BeposiTHO, BBICOKasg TOPMOHIIPOAYIUPYIOIIASL
cnocoonocts OKCBK u nMMmyHHas mpuBHierus
rpadTa, obecneyeHHass KOPTUKOMIAMH, daBalia
HEKOTOPOE MPEUMYIIIECTBO COBMECTHOMY TPaHCILIaH-
taTy o cpaBHeHUIO ¢ oguHOYHOH OKCBK Ha mepBhix
JTanax Mocje TPaHCIJIAHTALMH, T.€. 4O Pa3BUTHUA
peaknuii UMMYHOJIOTHYECKOTO OTTOPKEHUA. DTO
crocoOCTBOBaNIO Ooiee MO3aHEMY Hadaly MageHUs
YpOBHS 00IIETO TECTOCTEPOHA B KPOBH B pE3yNIbTaTe
pPa3BUTHUS OTTOPKEHUS U CHUKEHHUSA TOPMOHO-
npoaykiuu OKCBK, uto sBU10CH NIPUUMHON HATHYUS
JIOCTaTOYHO BBICOKOTO YPOBHSA TOPMOHA B KPOBH K
20-My IHTO TIOCTIE TPAHCIUTAHTAIIHH.

Utoru uccnenoBaHus COCTOSIHUSI COBMECTHOM
KyJBTYypBbl CEMEHHUKOB C JKCIIAHTAaTaMu THIIo(u3a
TaK)Xe MOoKa3alll CHWKEHHBIN MO CPaBHEHHUIO C
onunouHoit OKCBK ypoBens copepxanus Tecrocte-
poHa B cpene uakyOanuu: 0,045+0,015 aMous/T Oenka
B cpene ¢ OKCBK u OI' mpotus 0,085+0,013 amons/T
6erka B OKCBK (cMm. puc. 1). IlapagokcanbHbIi
3¢ eKT yrHeTeHNS CTEpOUIOTeHE3a MOT OBITh CBSI3aH
C TE€M, YTO AJUTEIbHAs U HePEePhIBHASL CTUMYJISLIHS
JIT, comepxammumMcs B dKCILUIAHTaTe TUNOdu3a,
MPUBOAWIA K YMEHBUICHUIO aKTUBHOCTH 1 70-ruapo-
KCHJIa3bl M OTHOBPEMEHHO aKTHBAINH SO -peayKTa3bl
[4]. YMmenbIiIeHue BBIpaOOTKU TECTOCTEPOHA HaOII0-
JIJIOCh ¥ TIPY COBMECTHOM TpaHCIIIaHTA-1{UHU JAHHBIX
KynbTyp. KoHIIEHTpaIus TecTocTepoHa B CHBIBOPOTKE
ObplTa HA YpPOBHE KOHIIEHTPAIUH Y OPXUIKTOMH-
poBaHHBIX KpbIc U cocTaBisuia 0,121+0,061 aMoab/1
(puc.2).

Ha rucronornyecknx mpemnapatax ObLTIO BHIHO
OO0JIBIIIOE KOTMYECTBO HEKPOTU3UPOBAHHBIX CEMEHHBIX
KaHaJbLEB C HATMYHEM HHQUIBTpaTa TUMQOILUTOB.

Bo3MoxHO, B JaHHOM cily4ae AeicTBUe runodu-
3apHBIX TOPMOHOB in Vitro OBUTIO HaIPaBJICHO HE Ha
aKkTHBaIMio crepounmorenesa [10], a Ha yBeIUYCHHE
nponrepaTUBHONH aKTUBHOCTH MHTEPCTULHATIBHBIX
KJIETOK KyJIbTYphl ceMeHHHUKOB [6]. Ha momeHT
tpancmnantTanuu OKCBK ob6namana mamboiee
HU3KHM ypPOBHEM CEKpPETOPHOW aKTHBHOCTH, a
Pa3BHUTHE [IPOLIECCOB OTTOPKEHHS IPUBOJHIIO K OoJtee
OBICTPOMY CHIYKEHHUIO YPOBHSI CBOOOZAHOTO H CBSI3aH-
HOTO TECTOCTEPOHA B KPOBU OPXMUIKTOMHPOBAHHBIX
YKUBOTHBIX TIOCJIE€ TPAHCILIAHTAIIH.
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fact, that the total augmentation of steroid content in
the incubation medium could affect the testosterone
secretion by Leydig’s cells and cause the inhibition of
synthetic processes via negative reversible connection,
could not be rejected. However the irreversibility of
suppression in steroidogenic function of co-cultured
OCAGAR and TOCAR was shown later and during
co-transplantation. The low indices of testosterone
concentration in blood (0.149+0.112 nmol/l) in
comparison with the control (0.980+0.530 nmol/l) were
noted (Fig.2).

Histological investigations of TOCAR transplants,
cultured with OCAGAR demonstrated a considerable
development in the exudative and productive processes.
The residuals of necrotic seminiferous tubules, the
areas of lymphocytic infiltration, as well as a forming
connective tissue were visible in histological
preparations.

An interesting effect was obtained during co-
transplantation of TOCAR and OCAGAR, cultured
separately. There was demonstrated an increase in
testosterone concentration in blood serum of these
animals to the 20™ day in comparison with testosterone
indices in blood of orchiectomized animals. The
testosterone concentration made 0.562+0.168 nmol/I,
that did not statistically and significantly differ from
that of hormone level in control animals (0.98+0.53
nmol/l) (Fig.2.).

Histological analysis in co-transplants of cultured
separately cultures demonstrated also a considerable
necrotic destruction of seminiferous tubules, areas of
lymphocytic infiltration, including eosinophil lympho-
cytes.

A high hormone-producing ability of TOCAR and
a graft’s immune privilege, provided by corticoids,
probably gave a certain advantage of co-transplantation
in comparison with a single TOCAR at the first stages
following transplantation, i.e. before the immunological
rejection development. This contributed to a later
beginning of a decrease in total testosterone level in
blood as a result of the rejection development and a
reduction in TOCAR hormone production, that was a
reason for the presence of a quite high hormone level
in blood to the 20™ day after transplantation.

The investigation results of co-culture state of testis
with pituitary explants demonstrated also a reduced
level of testosterone content in comparison with a single
TOCAR in the incubation medium: 0.045+0.015 nmol/g
of protein in the medium with TOCAR and PE against
0.085+0.013 nmol/g of protein in TOCAR (Fig.1). A
paradoxical effect of steroidogenesis suppression could
be related to the fact that a long-term and continued
LH stimulation, being in pituitary explant, resulted in a
decrease in 170-hydroxylase activity and simulta-

PROBLEMS
OF CRYOBIOLOGY
2004, N3



BbiBOADI

Takum 00pa3om, UCXOAS W3 MOKa3areyned couep-
YKaHHs TECTOCTEPOHA B CPEZIE U CHIBOPOTKE KPOBH, a
TaK)Ke TUCTOJIOTMYECKOTO aHAJIN3a TPAHCIUIAHTATOB,
MOXHO CHAeNIaTh BBIBOA 00 YTHETEHHH HPOIyKIHU
tectoctepora OKCBK mpu e€ coBMeCTHOM KyIbTH-
BupoBannu ¢ OKHBK u runoduzom. JlanHoe uHru-
OupoBaHue ObIJIO MOKA3aHO TAK)KE U IIPH COBMECTHOM
TpaHcmuiantanud. OHAKO COBMECTHAs aJuIOTpaHC-
mwranTarus OKCBK ¢ OKHBK, xynsTBHpOBaBIIHXCS
pa3nenbHO, IPUBOIMIIA K 3HAYUTEIEHOMY YBEITMUEHUIO
KOHIIGHTpAIM1 TECTOCTEPOHA B KPOBU IKCIIEPUMEH-
TaJIBHBIX )XUBOTHBIX. [ MCTOJIOTHYECKHE HCCIEN0-
BaHUS TPAHCIUIAHTATOB, TOMYYCHHBIX Ha 20-i1 JeHb,
CBHUJIETENBCTBYIOT O HaJW4YUU PA3TUYHBIX CTagui
MpoLecca OTTOP>KEHUS BO BCEX UCCIEAOBAHHBIX CITy-
qasx.
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neously in 50-reductase activation [4]. A decrease in
testosterone production was observed when co-
transplanting these cultures as well. The testosterone
concentration in serum was like in orchiectomized rats
and made 0.121+0.061 mol/l (Fig. 2).

Histological preparations demonstrated a big num-
ber of necrotized seminiferous tubules with lympho-
cyte infiltrate presence.

In this case the effect of pituitary hormones in vitro
was likely targeted not to activate steroidogenesis [10],
but to increase a proliferative activity of interstitial cells
in testicular culture [6]. To the moment of transplan-
tation the TOCAR had the lowest level in secretory
activity, and the development of rejection processes
resulted in more rapid decrease in free and bound
testosterone level in blood of orchiectomized animals
after transplantation.

Conclusions

Thus, basing on indices for testosterone content in
the medium and blood serum, as well as on histological
analysis of transplants, we can conclude about the
suppression of testosterone production of TOCAR
under its co-culturing with OCAGAR and pituitary.
This inhibition was demonstrated during co-transplan-
tation as well. However the co-transplantation of
TOCAR and OCAGAR, cultured separately, resulted
in a considerable increase in testosterone concentration
in blood of experimental animals. Histological
investigations in the transplants, procured to the 20"
day, testify to the presence of different stages in the
rejection process in all studied cases.
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