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3aMecTuTeNnbHas KOPTHKOCTEPOUIHAS TePATHS SBIISETCS
OJTHO¥ U3 (opM JieueHHs HAAINOYEYHUKOBOW HENOCTa-
TOYHOCTH, NPUYEM TPAHCIUIAHTALNS OPTaHHBIX KYJIBTYD
Ha/IITOYEYHNKOB CUUTAETCsl Haubosee (Ppru3noIorndecKkum
METOJOM JIEYEHHsl JaHHOTO cuHapoma [4, 5]. Ycnexu
COBPEMEHHOI KPHOOHUOJIOTHUU MO3BOIAIOT AIUTEIBHO
XpaHUTh YHIOKPUHHBIA MaTepuan 6e3 CyIeCTBEHHOU
noTepu QyHKIIMOHATBHBIX XapaKTEPUCTHK, YTO U 00ECIIeUH-
BAaeT €r0 TepareBTHUCCKUH 3P (EKT Mpr TpaHCIIAaHTALIUH.
Kcenorpancmnanranus (KT) kprokoHCepBHPOBAaHHBIX
OPTaHHBIX KYJIbTYp HaJIIOYEYHHKOB HOBOPOXKICHHBIX
nopocar (KOKHHII) mexny otnaneHHBIMH BUAaMH (B
HaIlleM CITydae KPbIChl 1 HOBOPOKICHHBIE IOPOCSTA) MOXKET
OBITH MOZIETIBIO JJIS M3YyUEHUS KaK MEXaHU3MOB KOHTPOJIS
CTepoMJOTeHe3a KIETKaMH KceHorpadTa, Tak U CPOKOB
XKHU3HU KPHUOKOHCEPBUPOBAHHOTO TPaHCIJIAHTATa B
OpTaHU3Me PEIHITNCHTA.

Lenp maHHOTO MCCIEAOBAHUSA - U3YUCHUE BIHMSIHUA
paznuuHoro ¢yHkimoHanpHoro coctosiuus KOKHHIT no
TpaHCIIAHTALMH Ha KOMIIEHCATOPHYIO POJIb TPAHCIUIAaHTATa
B OpPTaHU3Me PELMITNECHTA, YTO MPEXK/IE BCETO OTpaskaeTcs
Ha cozxepkanun 11-OKC B mma3me KpoBH 3KCIIEpUMEH-
TAJIBHBIX KUBOTHBIX.

Hns tpancnnanTanuu ucnoip3oBanu KOKHHII,
BBIpAIIIEHHYIO 10 CTaHAapTHOW METONUKE [2] M KPHOKOHCEP-
BUPOBAHHYIO IO JIByX3TallHOM IporpaMMe IOJ 3alluTON
5%-ro numekcuna [6]. OcywmectBasanu KT agpenan-
9KTOMHPOBaHHBIM (AD) u noxHOoOnepupoBaHHbM (JIO)
KpbicaMm yepe3 30 cyT mociie afpeHanIIKToMUuH. JKUBOTHBIM
tpancutanTuposan KOKHHII, uaky6uposannyto 14 npu
37°C B cpene 199: 1) 6e3 BozaeiicTBuit; 2) ¢ 10 MK
skctpakra runodusza (O17); 3) ¢ 50 mxi OI". Uepes 30 cyt
nociae KT XUBOTHBIX 3a0WMBalM M TPOM3BOIMIHN
OMOXMMHYECKHH M THCTOJIOTHMYECKHH aHaiu3bl. Vccie-
nosanue 11-OKC npoBoamnu ¢GuyopuMeTpuuecKuM
metoaoM [1, 7].

Copnepxanue 11-OKC B mna3zme kposu AD kpsIc k 30-m
cytkam niociie KT cocrasisier 52.3+4.6% ot ux yposus y JIO
XKHUBOTHBIX (pHCYHOK). Bo Bcex rpymmax AD kpeic ¢ KT
KOKHHII Habnronaercst CToiKoe NoBbIIIeHHe YpOBHS 11-
OKC B mrasme no cpaBHeHuto ¢ AD kpeicamu 6e3 KT
(P<0.05), omHaKO CTETIEHb 3TOTO MTOBBIIICHNS HAXOIUTCS B
3aBUCUMOCTH OT PyHKITMOHAIBbHOTO cocTosiHuss KOKHHIT
nepen KT. Tak, camoe BBICOKOE COJEp)KaHHE
TIIIOKOKOpTHKOU0B ¥y AD kpbic ¢ KT naGmogaercs y
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Substitutive corticosteroid therapy is one of the types
of adrenal gland insufficiency treatment, and
transplantation of adrenal gland organ culture is
considered as the most physiological method of this
syndrome treatment [4, 5]. Progress in current
cryobiology allows the long-term storage of endocrine
material without significant loss of its functional
characteristics, that allows its therapeutic effect at
transplantation. Xenotransplantation (XT) of
cryopreserved adrenal gland organ culture of new-born
piglets (CAGOCNP) between the distant species (in our
case: rats and new-born piglets) can be the model for the
studying of both mechanisms of steroid genesis in
xenograft cells, and vital terms of cryopreserved
transplant in a recipient’s organism.

The aim of this investigation is to study the influence
of various functional state of CAGOCNP before the
transplantation on graft compensatory role in a
recipient’s organism, that primarily is reflected on the
content of 11-oxycorticosteroid (OCS) in blood plasma
of experimental animals. For transplantation we used
the CAGOCNP, cultured according the standard method
[2] and cryopreserved by the two-step program under
5% Me,SO protection [6]. The XT was performed to
adrenal ectomised (AE) and pseudooperated (PO) animals
in 30 days after an adrenal ectomy. We have transplanted
to animals the CAGOCNP, incubated during 1 hr at 37°C
in “199” medium 1) without additional treatment, 2) with
10 mcl of hypophysis extract (HE) and 3) with 50 mcl of
HE. To the 30" day after XT the animals were slaughtered
and biochemical and histological analyses were made.
Investigation of 11-OCS was performed by the fluorimetric
method [1, 7].

The 11-OCS content in blood plasma of AE rats to
the 30" day after XT makes 52.3+4.6% of that in PO
animals (Figure). In all groups of AE rats with XT of
CAGOCNP we observed a stable increase of 11-OCS in
plasma comparing to AE rats without XT (p<0.05), but
the extent of this increase depends on the functional
state of CAGOCNP before the XT. So we have observed
the highest content of glucosteroids in AE rats with XT
of the culture without the stimulus effect and this made
85.2 + 3.8% of that in PO rats, the lowest value was
observed in rats with XT of CAGOCNP, incubated with
10 pl of HE and made 69.5 + 3.5% of that in PO rats.
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KHUBOTHBIX C TPaHCIUIAaHTALMEH KyJIbTyphl Oe3 meicTBus
cTUMYyJIsSITOpa ¥ cocTasiseT 85.2 + 3.8% ot JIO kpsic, Toraa
kak cambrif Hu3Kui - mpu KT KOKHHII, naxy6upoBanHOH
¢ 10 mxa OI, cocrtasiset 69.5 £ 3.5 % ot JIO kpsIc.
IIpomexxyTtounoe 3HaueHue yposHs 11-OKC y AD kpsIc ¢
KT KOKHHII, naxyouposanHnoi ¢ 50 mxi OI.

Bricokoe coneprxanue 11-OKC B mazme kpoBu AD KpbIC
¢ KT KOKHHII 6e3 Bo3neiicTBUii, BEPOATHO, MOKHO
OOBSICHUTH TEM, YTO HE aKTUBHUPOBAHHAs CTUMYJISATOPOM
KyJbTypa, IIOIIaB B OPTaHU3M DPEIUIIHECHTA, aKTUBHO
(bYHKIIMOHHUPYET, TOT/1a Kak cTuMynupoBanHas 10 mxi O
KyJbTypa B OpraHH3Me PELUITHEHTA IIOBTOPHO MOIa/1aeT MOJ
JIeiCTBUE CTHUMYIIATOPA U, HE UMes. BPEMEHH M PE3EpPBOB
JUTSL BOCCTaHOBJICHHMSI, BEPOATHO, ObICTpEe BEIPAOATHIBACTCSL.
KOKHHII, o6paborannas 50 mxi O, He naBaia moBkIIIe-
HHUS CEKpPEeTHPYEeMBIX TOPMOHOB IPU HHKyOamuu co
ctumynaropoM nepex KT u3-3a HehU3HMOTOTHIECKHX
koHueHnTpauuit AKTI, B KOTOpPBIX OH, O4€BUTHO, BEICTYTIAET
B poNd He cTuMmynaropa, a uaruounropa [3]. IIpu KT sta
KyJIbTypa BOCCTaHaBIMBala CBOU (YyHKIMOHAIbHbIE
XapaKTePUCTHKHU IO BBIPAOOTKE U CEKPELHH TIIIOKOKOp-
THKOMIOB.

VY JIO kpsic ¢ KT oTmedaeTcs MOBBIIIEHHE YPOBHS
11-OKC B ma3Mme, 4TO TakKe HAXOIUTCS B 3aBUCUMOCTH
OT (YHKUHOHAJIBHOTO COCTOSIHUS KYJBTYPBI Iepe]
TpaHciuianTtanued. OQHAKO NPSIMOM 3aBUCUMOCTH B
coaepkanuu nmokokopTrkonnoB y AD u JIO kpeic ¢ KT
KOKHHII ¢ pa3nu4Ho# (HyHKIHOHAIBHOW aKTHBHOCTBIO HE
00HapyKEHO, YTO MOXKHO OOBSICHUTH PA3TMIHBIM TOPMOHAITb-
HBIM CTaTycoM XHUBOTHBIX U comxepxanueM AKTI B
opraHu3Max KphIC, a TakXKe paszIndHBIMH CIlIocobOamu
peryasanuu GpyHKIIHOHUPOBAHHS TPAHCIUIAHTATOB.

Crnenyet OTMETUTB, 9TO BO BCEX IPYIIIAX 3KCIIEPHUMEH-
TanbHBIX )KUBOTHBIX ¢ KT gepes 30 cyT moce orneparwu ObU10
00Hapy’>XeHO Pa3IMYHOE KOJIMYECTBO TPAHCIUIAHTATOB
KYJIBTYp, HaXOASIIUXCS B pa3HOM cocTosiHuu (auddy3Ho
pacmoyioXKEeHHBIe, KYyCOUKaMH, BacCKYJIspHU3UPOBAHHBIE
KYCOYKH).

M3mepenue 11-OKC B romorenarax HaanouyeyHukoB JIO
kpbic ¢ KT mokazaso moHMKEeHHOE COIepKaHUE IITFOKOKOP-
TUKOUIOB, YTO BO BCEX €€ BapHaHTaX JOCTOBEPHO HUXKeE
(P<0.05), uem B romoreHarax HaamodedyHukoB JIO u
neonepupoBauHbsix (HO) kpeic. Comepxanue 11-OKC
cocrasiusger or 0.254 + 0.016 mo 0.475 + 0.014 mMxr/mMr
oenka y JIO ¢ KT mo cpaBruenuro ¢ 0.801 + 0.019 mkr/mr
Oenka B romoreHarax HagmnoudedHukoB JIO kpswic. 7O,
BEpPOSATHO, MOXET OBITh CIEICTBHEM pPa3BUTHSA
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Conepxanne 11-OKC B ma3zme kpoBu kpbic yepe3 30 cyT nocie
KT KOKHHII ¢ pa3znnuHoii pyHKInOHaIBHON akTHBHOCTHIO: 1 —JIO
kpeicbl; 2 — HO xpsicel; 3 — JIO kpsicel ¢ KT KOKHHII 6e3
Boszeictuid; 4 — JIO kpbicel ¢ KT KOKHHII ¢ 10 mxxn OT'; 5 — JIO
kpsicsl ¢ KT ¢ 50 mxn OI'; 6 — AD kpseicer; 7 — AD kpsice ¢ KT
KOKHHIT 6e3 Bo3neiictuii; 8 — AD kpbicsl ¢ KT KOKHHIT ¢ 10 Mxn
Or'; 9 — AD kpsicel ¢ KT ¢ 50 mxut OT.

11 - OCS content in blood plasm of rats in 30 days after xenotrans-
plantation of COCNPAG with different functional activity: 1 — pseudo-
operated rats (P/O); 2 — non-operated rats; 3 - P/O with xenotrans-
plantation (XT) of COCNPAG without effects; 4 - P/O with XT of
COCNPAG with 10 mcl of hypophysis extract; 5 - P/O with XT of
COCNPAG with 50 mcl of hypophysis extract; 6 — adrenalectomised
rats (A/E); 7 - A/E with XT of COCNPAG without effects; 8§ — A/E
with XT of COCNPAG with 10 mcl of hypophysis extract; 9 - with
XT of COCNPAG with 50 mcl of hypophysis extract.

Intermediate value of 11-OCS is observed in AE rats with
XT of CAGOCNP, incubated with 50 mcl of HE.

High value of 11-OCS in blood plasma of AE rats with
XT of CAGOCNP without an additional effect can be
explained probably by the fact, that culture, non-
activated with stimulator, being placed into patient’s
organism, actively functions, and the culture, stimulated
with 10 mcl of HE, in patient’s organism is repeatedly
underwent the stimulus effect and probably is faster
exhausted because of the lack of time and resources for
recovery. CAGOCNP, being treated with 50 mcl of HE,
did not give the increase of secreted hormones at
incubation with the stimulus prior to the XT, because
of the non-physiological concentrations of adreno-
corticotrophic hormone, where it likely acts as not
stimulus, but inhibitor [3]. Being xenotransplanted this
culture recovered its characteristics of production and
secretion of glucosteroids.

In PO rats with XT we observed an increase of 11-
OCS in plasma, that depends also on functional state of
the culture prior to the transplantation. However, there
are no direct dependence in glucocorticoids content of
AE and PO rats with XT of CAGOCNP with various
functional activity, that can be explained by various
hormonal status of animals and adrenocorticotrophic
hormone content in rats organism, and by various ways
of transplant functioning regulation.

It should be noted, that in all experimental groups
with XT in 30 days after operation we have found various
amount of culture transplants, being in various state
(diffuse formations, slices, vasculated slices).

Measurement of 11-OCS in adrenal gland homoge-
nates of PO rats with XT showed the decreased content
of glucocorticoids, that in all cases of XT was
statistically and significantly low (p<0.05) than that one
in adrenal glands homogenates of PO and non-operated
(NO) rats. The content of 11-OCS makes 0.254 + 0.016
to 0.475 £ 0.014 pg/mg of protein in PO rats with XT,
comparing to 0.801 + 0.019 pug/mg of protein in adrenal
gland homogenates of PO rats. This could be probably
the result of development of adrenal gland insufficiency
caused by transplant functioning.

Thus, the CAGOCNP state prior to the transplan-
tation is very important for functioning of xeno-
transplant, that influences the 11-OCS value in blood
plasma of experimental animals and glucocorticoids
content in adrenal glands of PO rats with XT.
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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
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Functional Characteristics of Testes Organ Culture Under Cryopreservation
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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

PLACHINTA M.S., SukacH A.N., BEzrukova K.V.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of the Ukraine, Kharkov

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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TKaHMU KPBIC HA XU3HECHOCOOHOCTH KIJIETOK JI0 M TOCHe
3aMOpaKUBaHUS.

HepBHyI0 TKaHB MTOTYYaId U3 SMOPHOHOB KpbIC 12-18
JTHEH recTaly ¥ XpaHWIH B THIIOTEPMUYECKUX YCIOBUIX
npu Temmneparype 4°C B caxapo3ocofepikaleil cpene B
TeueHne (PUKCUPOBAHHBIX MPOMEXKYTKOB BpemeHH 0; 1 u
3 4, mocie yero nony4dann DHK no pazpaboranHOMYy HaMH
metoxy [1]. KommuecTBo KIeTOK HOACUUTHIBAMIN A0 U TIOCIIE
KpHOKOHCepBHUpoBaHUs B kKamepe [opseBa. Mopdo-
METpHYECKHUE TapaMeTphl KJIETOK OIPEIeIISUTH TP TIOMOIIN
MHKPOCKOTIa, COSINHEHHOTO BHAECOKaMEPOH C KOMIIbIO-
tepoM. XusznecnocobrHocts DHK omnpenensinu mo
IPOKPAIINBAHUIO BUTAJIBHBIM KPAacUTEIEM TPUIIAHOBBIM
cuHuM. KieTku 3aMopaKuBaiy MO ONTHMAJIBHOM HpoT-
paMme: OBICTpOE PKCIOHEHIHAIBHOE OXJAXIEHHE C
ocTaHoBKoU npu -25°C 10 TemIeparypsl *KHAKOTO a30Ta
(-196°C) BmpucyrcrBuu 10%-ro IMCO [2]. B >xuaxom azote
npo6bl XpaHWIHUCh OT 3-x mo 7 cytok. Ilocie
pa3Mopa)kuBaHUs OIIPEIEIISIH )KU3HECTIOCOOHOCTh KIETOK
U KOHTPOJHMPOBAIU UX MOPHOMETPUUECKHE MapaMeTpHl.
Pa3smopaxxuBanu kietku npu remunepatype 40°C.

PesynbTarsl MpOBENEHHBIX 3KCIEPHUMEHTOB (PUCYHOK)
yKa3bIBaIOT HA TO, YTO THIToTepMuyeckoe xpaneane JHK
IPHUBOIUT K MAJCHUIO UX >KU3HECIIOCOOHOCTH depe3 | 4
xpaneHus Ha 20, gyepes 3 4 - Ha 28%. OgHAaKO pe3ynbTaThl,
MOJyYCHHbIE MOCIIe KPUOKOHCEPBUPOBAHMS ITHX KIIETOK,
YKa3bIBalOT Ha 0oJiee BBICOKYIO KPHOYYBCTBUTEIBHOCTD
KJICTOK, ITOABEPTHYTHIX THIIOTEPMUYECKOMY XPAHCHHIO B
CPaBHEHUHU CO CBEXEBBIIECICHHBIMU. Tak, eciu 3aMo-
paxuBaHUE-0TOTPeB CBEXKeBbIIeNeHHBIX DHK nmpuBoauT k
MaJICHUIO UX XU3HECNOoCOOHOCTH Ha 44%, TO 3aMoOpaxH-
Banue-otorpes OHK mocie 1-ro gaca rumoTepmMmueckoro
xpaHenus - Ha 70%, a mocne 3-x 4acoB XxpaHeHus —Ha 83%
110 CPAaBHEHHIO C MX MCXOMHOU >KH3HECHOCOOHOCTBHIO.
JlaHHBIE pe3yabTaThl MOXKHO OOBSICHUTE TEM, YTO THIIOTEP-
MHUYECKOE XpaHCHHE NPUBOINT K HAKOIUICHUIO B KJIETKaX
HeJETaJbHbIX MOBPEXKACHHUI, KOTOPBIE PEalu3yloTcs B
pe3ysbTaTe 3aMOpaXMBAHUSA-OTOI'PEBA, YTO BIEYET MX
THOEITb.

[Tpoananu3npoBaB BIMSHUE 3aMOPAXKUBAHNA-OTOTPEBA
Ha 00pa3Ibl KIETOK ¢ BBICOKOU (0T 65 10 73 %) u Hu3KOMH
(ot 29 1o 51%) ucxomHOI KHM3HECTIOCOOHOCTHIO, OBIIO
BBIACHEHO, 4TO Yy DOHK ¢ mcxomHO HU3KOH KH3HECHO-
COOHOCTBIO OTHOCHTEIbHAsI KPHOYCTOHYMBOCTH KJIETOK
3HAUUTEJIBHO BBILIE, YeM B 00pasiiax ¢ BEICOKOW MCXOIHOM
JKU3HECTIOCOOHOCTBIO. ITO MOXKHO OOBSICHUTH TEM, YTO B
npo6ax ¢ HU3KOM MCXOAHOW >KM3HECIIOCOOHOCTHIO
MpOM30LLIA CENeKIHsl Haunboyiee )KM3HECIOCOOHBIX,
YCTOWYHUBBIX K MCHCTBHIO HEOJArOMPHUATHBIX (DAKTOPOB
KIIETOK.

Mopdomerpuuaeckoe uccienosanne DHK mokaszaio,
YTO B IPOIECCE THIIOTEPMUUIECKOTO XPAHEHUS! CpEeIHHE
pa3Mepsl KIETOK YMEHBIIAIHNCh: Yyepe3 | 4 XpaHeHus — 10
80, a yepe3 3 4 — 110 75% OT UCXOTHBIX. DTO OOBACHIETCS
BIIMSIHUEM Ha KJIETKH OCMOTHYECKH aKTHBHOTO PacTBOpa
caxapo3sl. 3amopaxkuBanue-ororpes OHK mpusoaut k
YBEJIMYCHUIO UX CPETHHUX Pa3MepOB IMPUOIN3UTEIBHO 10
115% OT HMCXOIHBIX, YTO YKa3bIBacT Ha BO3pacTaHUE B
CYCIIEH3UH KJIETOK KOJMYECTBA IOBPEXACHUHN
TUTa3MaTHYeCKOH MEeMOpPaHBI.

[IpoBeneHHBIE HCCeTOBaHNS YKa3bIBAIOT HA HAKOTIJICHHE
B OHK HenertansHBIX HOBpEXICHHH B Ipoliecce
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Nerve tissue was obtained from rats’ embryos of the
121h-14% gestation day and stored under hypothermic
conditions at 4°C temperature in a sucrose-based solution
within fixed time intervals of 0; 1 and 3 hours, after that the
ENCs were obtained by the developed by us method [1].
Cell number was calculated before and after cryopreser-
vation in Goryaev’s chamber. Morphometeric parameters
of cells were determined using the microscope, connected
by video camera with computer. The ENCs viability was
determined by staining with trypane blue vital dye. Cells
were frozen by an optimal program: rapid exponential cooling
with a stop at -25°C down to the temperature of liquid
nitrogen (-196°C) at the presence of 10% DMSO [2]. Samples
were stored in liquid nitrogen from 3 to 7 days. After freeze-
thawing we determined cell viability and controlled their
morphometrical parameters. Cells were frozen-thawed under
the temperature of 40°C.

The results of the experiments conducted (Figure) point
to the fact, that ENCs hypothermic storage results in a
decrease of their viability in 1 hour of storage by 20, in 3
hours by 28%. However the results, obtained after these
cells cryopreservation show a higher cryosensitivity of the
cells, subjected to hypothermic storage in comparison with
the freshly isolated ones. So, if the freeze-thawing of freshly
isolated ENCs results in a reduction of their viability by
44%, then the ENCs freeze-thawing after an hour’s
hypothermic storage: by 70%, after 3 hours of storage: by
83% in comparison with their initial viability. These results can
be explained by the fact, that hypothermic storage gives a rise
to the accumulation in cells of non-lethal damages, realised as
a result of freeze-thawing, that leads to their death.

After the analysis of freeze-thawing effect on cell
samples with a high (from 65 to 73%) and low (from 29 to
51%) initial viability, we found out that in ENCs with initially
low viability a relative cell cryoresistance was considerably
higher, than in those with a high initial viability. It can be
explained by the fact, that in the samples with low initial
viability there was the selection of the cells, which were the
most viable and resistant to the effect of unfavourable
factors.
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BiusHHE IMIOTEPMHYECKOTO XPAaHCHUS SMOPHOHAIBHON HEPBHOU
TKaHH KpbIC Ha xku3HecnocobHocts JHK mocie 3amopaxuBanus-
ororpeBa: [ - marus, [ -3aMopaxuBaHHE-OTOTPEB.

Effect of hypothermic storage of rat’s embryonic nerve tissue on ENCs
viability after freeze-thawing: [1 - native, [ -freeze-thawing.
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TUIIOTEPMHUUYECKOTO XPaHEHUs1 HEPBHOM TKaHU, 4YTO
TIPUBOJIMT K UX THOENH MOCIIC 3aMOPa’KUBAHUS-OTOTPEBA.
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ENCs morphometrical study has shown, that during the
process of hypothermic storage average sizes of cells
reduced in such a way: in 1 hour of storage — down to 80,
and in 3 hours —down to 75% of initial ones. This is explained
by the effect on cells of the osmotically active sucrose
solution. ENCs freeze-thawing resulted in an increase in
their average sizes approximately up to 115% of initial ones,
that pointed to the augmentation of a number of plasmatic
membrane damages in a suspension.

The studied damages indicate the accumulation in INC of
non-lethal damages during the process of nerve tissue
hypothermic storage, that results in their death after freeze-
thawing.
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Moandumkauns TpaHcnopta MoHoB H* u CBA3bIBaHMS AMNUpUAAMOAQA C

MeMOpaHaMu 3PUTPOLIMTOB KPbICbl MPU TMMNEPTOHUYECKOM BO3AEHCTBUM
A.H. barakmpes, @. Asy-Aab Acanb, B.B. PAMA3AHOB
UMHcTutyt npobrem kpuobuorormm m kpuomesnumnusi HAH Ykpaunbi, r. Xapbkos

Modification of H* lon Transport and Binding of Dipyridamol with Membranes
of Rat’s Erythrocytes under Hypertonic Effect

BALAKIREV A.N., ABU-AL AsAL F., Ramazanov V. V.
Institute for Problems of Cryobiology and Cryomedicine of the National Academy
of Sciences of the Ukraine, Kharkov

OOMeH BHYTPHKIIETOYHOTO XJIOPH/Ia Ha BHEKJICTOUHBIN
Cynbdar B 3pUTPOLIUTAX YETOBEKA OCYILECTBIIACTCS MO ABYM
MEXaHHM3MaM: BBIXOJ XJIOpHJA WU NMPOTOHA 10 KaHAIY U
00MEH BHYTPHUKJIETOYHOTO XJIOPUAA Ha Cyab(ar U MPOTOH
[3]. IIpu 3TOM NPOUCXOOUT 3AKHCIEHHE CPENbl C
MOCJICAYIONMM ee 3alenaunBanueM. dasza 3akucienus
MEHee YyBCTBUTEIbHAa K MHIHOUTOPAM, U3MEHCHHIM
TeMIIepaTypsl ¥ TUIIEPTOHUYECKOMY Bo3zaeicTuto [ 1]. Llens
PaboThI — BBISIBUTH XapakTep oOMeHa XJI0pu/ia Ha cybdar B
SPUTPOLUTAX KPBICHI.

B skcnepuMeHTe HCIIOJIB30BAIN 3PUTPOLUTH KPOBU
KPBIC, TIOJTyYeHHbIe AeKanuTanuel 18-MecsayHbIX KUBOT-
HbIX. OTMBITBIE YPUTPOLUTHI ¢ remaTokputom 70 %
passomuau 1o 20 % cpemoii, comeprxarieit (MMOJIB/):
KCI1-90, NaCl — 45, caxapo3ssl — 44, tpuca — 10, pH 7,4,
no6asisun JINJIC B koHEUHO# KOHIICHTpaIwu S0 MKMOJIB/ I,
CYCIICH3UIO KJIeTOK MHKyOuposaim 60 muH ipu 37°C. TTocie
00pabOTKH 3pUTPOLMTHI OTMBIBAJIM Cpellol HHKyOannu. B
TepMocTaTupyemyto sdeiiky ¢ pH snexktpoxowm,
COZIEPIKAIIYIO CYNIb(aTHBIE CPEIbl, BHOCUIN IPUTPOIUTHI U
u3MeHeHus pH koHTposnupoBanu camonucueM. besnbie TeHN
MOJIy4YaJId C TIOMOIIBIO JIU3KCA SPUTPOLIUTOB Ha JIEATHON
Oane B cpene, comepkarieit 1 mmons/1 DITA, 5 mmonb/n
tpuca, pH 8 B reuenue 10 mun. [lonydeHHbIN reMonn3ar
neHtpudyruposanu npu 4°C Ha neHTpudyre B TeUeHHE
15 mun npu 15000 o6/mMun. Ocanok oTMmbiBanu 4 pasa
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Exchange of intracellular chloride to extracellular
sulphate in human erythrocytes is accomplished by two
mechanisms: release of chloride along the channel and
the exchange of intracellular chloride for sulphate and
proton [3]. In this case the medium pH changes by such
a way, that the phase of acidification is less sensitive
than the phase of alkalisation to the inhibitors, changes
of temperature and hypertonic effect [1]. The aim of the
work is to reveal the character of chloride exchange to
sulphate in rat’s erythrocytes.

In the experiment we used erythrocytes of rat’s blood,
obtained after decapitation of 18 months’ animals.
Washed-out with 70% hematocrit erythrocytes were
diluted down to 20% with the medium, containing:
KC1 - 90 mM/1, NaCl — 45, sucrose — 44, tris - 10,
pH 7.4, DIDS was added under final concentration of
50 mcM/1, cell suspension was incubated for 60 min at
37°C. After the treatment the erythrocytes were washed-
out with incubation medium. The erythrocytes were
placed into a thermostated well with pH electrode,
containing sulphate media and the changes in pH were
controlled with a recorder. White ghosts were obtained
by lysis of erythrocytes on ice bath in the medium,
containing 1 mM/l EDTA, 5 mM tris, pH 8 during 10 min.
Obtained hemolysate was centrifuged at 4°C by the
centrifuge during 15 min at 1500 rot/min. The sediment

PROBLEMS
OF CRYOBIOLOGY
2002, N2 3



remonusupyoueit cpenoit. [lonyuen-
HbIe Oeble TeHU XPaHUJIW Ha JIbAY He
6omee 30 MHH 1O SKCIEPUMCHTA.
WHTEHCUBHOCTH POCTa MOJSAPU3ANUAU

Crenens 6mnokupoBanus (%) TpaHcropra noHoB H' B spuTpoIuTax, HaxoQsmuxcs B

Ppa3IMYHBIX Cpe€aax

Blockage rate (%) of H" ion transport in erythrocytes being in various media

brayopecueHIUN ITUIHPHUIAMOIA Tpascropr
moHoB H* MHruouTOpHI 0,12 M Na,SO, +
HU3MEPAIN IPU TUTPOBAHUU €T'0 OenbI- H* ions Inhibitors 0,12 M Na,SO, 1 M Na,SO, 0,86 M caxapo3bl/
MU TEHSIMH SPUTPOLMUTOB BO (iryopu- transport sucrose
MeTpudeckoil kroBete. ConepxkaHue "
OenKa B OENbIX TEHSAX YPUTPOLHTOB Con? - 39=6 335
onpenensiu meronoM Jloypu.
JUAC u nunupuaamosn B HCHOJIb- Aunmpuaamon
(300 MKMOAB/A) 0 7629 627
30BaHHBIX KOHIICHTPALHUAX B U30TOHHU- W3 KAeTKH Dipyridamol (300 - -
4yeCcKol cynb(haTHOMN cpere He OJIOKH- Out of a cell memol/1)
PYIOT BBIXOJA MPOTOHOB W3 KJIETKH, AMAC
TOTHa KakK BXOJ OIOKHpYyeTcs Ha 57 u (0,5 MKMOAB/A) 5048 3124
63% cooTBeTCTBEHHO (Tabauiua). DIDS 0
(0.5 memol/1)
I'unepronnueckue cpeanl BHI3BIBAIOT
OJIOKUpOBAHME KaK BHIXOJIA, TAK M BXOJIa KOHTpOAL i 1456 5146
OPOTOHOB M HHAYUUPYIOT HHTH- Control
OuTOpHOE NelcTBUE TUIUPHUIAMOIIA AMITUPHAGMOA
IIpY BBIXOJI€ IPOTOHOB U3 KJeTKu. [Ipu (300 MKMOAB/A) 63=7 886 867
B raeTky Dipyridamol
TPAaHCIIOPTE IIPOTOHOB B KJIETKY POCT Into a cell (300 memol/1)
CTCTICHU MHTHOUPOBAHUSA OTpakaer
aJJIMTUBHOE JIelicTBUE GJIOKATOPOB U AVAC
(0,5 MKMOAB/A) 5728 826 828
TUNIEPTOHUYECKUX cpejl. TuTtpoBaHue DIDS * * -
JUIAPUIAMOJIa TCHSIMH SPUTPOLIMTOB (0.5 memol/1)

BBI3BIBACT POCT MOJspU3anuu (Hiryo-
pEeCICHINH KaK B M30TOHHUYECCKOW, TaK M B THIEP-
TOHUYECKOH cynbdaTHOM cpepax. OQHAKO B THUIICPTOHU-
YECKOW Cpe/iec CTENCHb MOJIAPU3AUU (PIIyopeCUeHIINI
BBIIIIE, Y€M B M30TOHHWYECKOU (pHCYHOK). TUTpoBaHHE
TeHsaMH, moaydeHHbIME U3 JIJIC 06paboTaHHBIX IPUTPO-
IIUTOB, IPUBOANT K PEIYKIIMU HApACTAHUS MOIAPU3ALUU
(bayopecueHIUH TUIHPUAAMOJIA B THIEPTOHUICCKON
cynedarHoii cpene. Ecnu cpena mHKyOanmm, Hapsay c
M30TOHUYECKHUM CYJIb(paToM, Copepikalia IUIepTOHU-
YECKYI0 caxapo3y, TO 3TO 3HAYUTEJIHHO MTOAABIISIIO POCT
HOJISIpU3aIUU AUMUPHUAAMOJA NMPU TUTPOBAHHUHU €TO
TEHSIMH KOHTPOJIBHBIX SPUTPOIUTOB.

[Tomy4ueHHBIE pe3yNBTaThl TIOKA3BIBAIOT, YTO BhIxoA H*
HE YYBCTBHUTEJCH K MHTHOUTOPAM IO CPABHEHHUIO C €ro
BxozioM. B [1] oTMedasnocs, 4To 0OMeH BHYTPHUKIETOYHOTO
XJIOpUJa Ha BHEKJIETOUHBIA Cyiab(ar AJs dPUTPOLUTOB
YeJIO0BEKa OCYIIECTBIACTCA IO JBYM MEXaHHU3MaM:
KaHaJbHOMY ¥ OOMEHHOMY, YTO, BEPOSITHO, XapaKTePHO H
JUTSL SPUTPOIIMTOB KPBICH. Vcmonb30BaHUE THIICPTOHU-
YeCKUX CpeJ MHAYNUPYET MHTHOUTOPHOE ACHCTBHUE
JUIUPUIaMOJia Ha BBIXOJI IPOTOHOB U3 KIIETKH (Tadiauna),
OJIHAKO TOJBKO THIIEpPTOHHMYECKas cylbdaTHas cpera
BBI3BIBAET POCT CTEIEHHU MOJSPU3aALUKN (QIIyOpecUeHIINN
JTUIHAPUIAMOIIA C TSHSIMH, a THIIEPTOHUYECKAas caxapo3Hast
cpena peayIupyeT 3TOT IoKaszarenb (pUcyHOK). Takoi
pe3ylnbTaT yKa3bplBaeT Ha TO, YTO POCT MOHHOW CHIIBI
IPUBOAMT K YBETUYEHUIO CBS3BIBAHUS TUIHMPHUAAMOIIA C
AHUOHHBIM KaHaJOM, OZHAKO POCT OCMOTHYECKOTO
rpangueHTa Ha MeMOpaHe TakXe SBIAETCS BECOMBIM
(hakTOpOoM B M3MCHCHHH WHTHOWUTOPHOW CHIIBI JaHHOTO
Omokaropa.

[Tomy4yeHHBIEC pe3yTBTaTHI ITOCIIE 00PabOTKH SPUTPOIIH-
toB JIMJIC yka3pIBalOT, YTO OCTATOYHAs MOJAPU3AIUS
bayopecueHIUN ITUNHUPHIAMOJia B M30TOHHUYECKOMN
Cynb(haTHOU cpele 0OyCIOBIEHA CBSI3bIBAHUEM €T0 HE C
AHHOHHBIM KaHAJOM, a C IIOBEPXHOCTHIO MEMOpPAHEHI.
He3naunTenbHOE BIUSHAC THIIEPTOHNYECKON CYIb(haTHON

NPOBJIEMbI
KPHOBMOJIOMMH
2002, N2 3

was washed-out 4 times with hemolysing medium.
Resulted white ghosts were stored on ice not more than
30 min before the experiment. The intensity of the growth
of dipyridamol fluorescence polarisation was measured
during its titration by white ghosts of erythrocytes in
fluorimetric cuvette. Protein content in white ghosts of
erythrocytes was determined with Loury method.

DIDS and dipyridamol of the used concentrations in
isotonic sulphate medium do not block the release of
protons out of a cell, meanwhile the entering is blocked
by 57 and 63%, correspondingly (Table). Hypertonic
media cause the blocking of both release and entering
of protons and induced inhibitory effect of dipyridamol
at the proton release out of a cell. During the transport
of protons into a cell the growth of inhibition degree
reflects an additive effect of blockers and hypertonic
media. Titration of dipyridamol with the ghosts of
erythrocytes causes the growth of fluorescence
polarisation both in isotonic and hypertonic sulphate
media. However in hypertonic medium the degree of
fluorescence polarisation is higher than in isotonic one
(Figure). Titration by the ghosts, obtained from DIDS-
treated erythrocytes, results in the reduction of
accumulation of dipyridamol fluorescence polarisation
in hypertonic sulphate medium. If incubation medium
along with isotonic sulphate contained hypertonic
sucrose, then this considerably suppressed the growth
of dipyridamol polarisation during its titration by the
ghosts of the control erythrocytes.

The obtained results demonstrate that the H*
releasing phase is not sensitive to the inhibitors in
comparison with the one of H" entering. The paper [1]
showed that the exchange of intracellular chloride to
extracellular sulphate for human erythrocytes is
accomplished by two mechanisms: channel and
exchange, that is characteristic for rat’s erythrocytes.
Usage of hypertonic media induces an inhibitory effect
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0,3

of dipyridamol on the release of protons out of a

cell (Table), but only hypertonic sulphate
medium causes the growth of the degree of
dipyridamol fluorescence polarisation with the
ghosts and hypertonic sucrose medium reduces
this index (Figure). Such a result points to the
fact that the growth of ionic strength results in
an increase in dipyridamol binding with anion
channel, however the growth of osmotic gradient
on membrane is also powerful factor in the
change of inhibitory strength of this blocker.
The obtained results after the treatment of
erythrocytes with DIDS show that residual
polarisation of dipyridamol fluorescence in
isotonic sulphate medium is stipulated by its
binding not with anion channel but the surface
of membrane. A slight effect of hypertonic
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KoHueHTpaumsa 6enka, mkr/mn
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Poct nmomsipuzanuu ¢pryopecueHIH AUNUPUIAMOIIA B Pa3IMYHBIX cpeaax (MoJb/i)

IIPU TUTPOBAHUH OETBIMHU TEHSIMH dPUTPOLUTOB!

1 -0,12 cynstara Harpus; 2 — 1,0 cynbdara narpus; 3 — 0,12 cynsdara Harpus
(oopadorka INJIC); 4 — 1,0 cynbdara varpus (oopadorka ANJC); 5—0,12 cynbdara

Harpus 1 0,86 M caxapo3sl.

Polarisation growth of dipyridamol fluorescence in various media (M/1) during titration

with white ghosts of erythrocytes:

1-0.12 sodium sulphate; 2 — 1.0 sodium sulphate; 3 - 0.12 sodium sulphate (DIDS
treatment); 4 — 1.0 sodium sulphate (DIDS treatment); 5 —0.12 sodium sulphate and

0.86 M sucrose

cpensl Ha nedictBue JUJIC, BuauMo, 00yCIOBICHO TEM,
YTO OH CBS3BIBACTCS TOJHLKO C aHKOHHBIM KaHAJIOM U ¢ OoJiee
BBICOKMM CPOJCTBOM, UEM TUITUPHUIAMOII [2].

Takum 006pa3oM, KOMOMHHPOBAHUE IPHUTPOLHUTOB
KPBICHI ¢ He3a0ypepeHHO cynb(haTHON Cpeoi BBI3HIBACT
e€ 3aKMCIICHHUE C TIOCemyrolel (hasoii sarenaunBanus. [Ipu
3TOM (ha3a 3aKHUCIICHUS MEHEE YyBCTBUTEIbHA K HHTHOUTO-
paM aHHOH-TPAHCIIOPTHOW CHCTEMBI, ueM (hasza 3arresna-
yuBaHus. [UneproHnyeckoe BO3IEUCTBUE CTUMYIUPYET
WHTHOUTOPHYIO CHITY JUITHPHIAMOIA Ha (ha3y 3aKUCIICHUS.
l'umeproHnYeckas cyiab(arHas cpe/ia BBI3BIBACT OONBITHI
poct noaspuzanuu GIyopeCUCHIIUN AUITHPUAAMOJIA B
MNPUCYTCTBUU TEHEW SPUTPOIUTOB, TOT/AA KaK TUIEP-
TOHHYECKAsl caxapo3Has cpeja MOAaBIsSeT POCT JAHHOTO
ToKa3arers.
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sulphate medium on DIDS effect is likely
stipulated by the fact, that it binds only with
600 anion channel and with higher affinity than
dipyridamol [2].

Thus the combination of rat’s erythrocytes with
non-buffered sulphate medium causes its acidification
with the following alkalisation phase. In this case the
phase of acidification is less sensitive to the inhibitors
of anion-transport system that the phase of
alkalisation. Hypertonic effect stimulates an inhibitory
strength of dipyridamol on the phase of acidification.
Hypertonic sulphate medium causes a larger growth
of dipyridamol fluorescence polarisation in the
presence of erythrocyte ghosts, meanwhile
hypertonic sucrose medium suppresses the rise in
this index.
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