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Pedrepar: N3yyeHne pyHKLUMOHANBHOTO COCTOSAHMSA KNETOK Ha pasfnuyHblX dTanax KPUOKOHCEPBMPOBaHWS Heobxoaumo Ans
CO34aHUSA 1 yCOBEPLLUEHCTBOBAHMSA MPOTOKOMOB 3aMOpaXvBaHUst 3HAOKPUHHBIX KreTok. B paboTe oueHuBanu BnusiHne MHKybauum
B cpepax ¢ 5, 7, 10 n 15% pumetuncynscokenga (AQMCO), a Takke B cpegax ¢ JMCO n 25% amOpuoHanbHOW Tensybeln CbiBO-
poTku (OTC) Ha nokasaTenu CycrneH3umn KNneTok KOpbl HAaAMOYEYHUKOB: M3HecnocobHocTb (MTT-TecT), cogepxaHue KneTok C ak-
TUBHOW 3B-rmapokcuctTeponanernaporeHas’on, yHKLMOHANbHO akTUBHbIMM MUTOXOHApUsAMKU (TecT ¢ JC-1), a Takke ypoOBeHb
6asanbHOM U CTUMYNMPOBAHHOW cekpeuumn anbhocTepoHa. [Moka3aHo, yTo npucytcTBue OTC B cocTaBe KpMO3alMTHON Cpefbl
NPVBOAUIIO K CHWXeHMIO Tokcudeckoro Aencteua MCO Ha agpeHOKOpPTUMKOLMTBI BO BpeMs MHKybauun, Bonee Toro, B HEKOTOPbIX
cnyyasix nocne vHky6aumm B cpegax ¢ IMCO n 3TC Habntoganock yBenMyeHne CoaepXxaHus KneTok ¢ yHKUMOHANbHO akTUBHbLIMU
MUTOXOHAPUSIMU U KNETOK C aKTUBHbIM CTEPOMAOreHe30M Mo CPaBHEHUIO C CyCMeH3uel KNeToK, He NoABepraBLUMXCSH BO3AEWCTBUIO
KpuonpoTekTopa.

KnroueBble cnoBa: afpeHOKOPTUMKOLNUTBI, AUMEeTUNCynbdoKcna, ambpuoHansHasa Tensybs CblIBOPOTKA, anbAOCTEPOH, 3fB3-
rmgpokcucTepovaaermgporeHasa, JC-1.

PedepaT: ByvBUeHHA (DyHKLiOHANbHOrO CTaHy KNiTMH Ha Pi3HUX eTanax KPiOKOHCEPBYBAHHS € BaXXNMWBMM 711 CTBOPEHHSA Ta
YOOCKOHANEeHHs1 NPOTOKOSIB 3aMOPOXXYBaHHA €HAOKPUHHUX KNiTUH. Y poboTi ouiHloBanM BnnMB iHkybauii B cepegoBumwax 3 5, 7, 10
Ta 15% gumetuncynbdokengy (OQMCO), a Takox y cepegoBuwiax 3 JMCO Ta 25% embGpioHanbHOI Tena4voi cupoBaTkm (ETC) Ha
NMOKa3HWKN CYCNEH3ii KNiTUH KOPU HafHWPHWKIB: XuUTTe3aaTHicTb (MTT-TecT), BMICT KNiTWH 3 akTMBHOM 3[-rigpokcucTepoinaeriapo-
reHasol, YHKLiOHaNbHO akTUBHMMKU MiTOXoHApismuM (TecT 3 JC-1), a Takox piBeHb 6asanbHOi Ta CTMMynbOBaHOI cekpeLii
anbaocTepoHy. MokasaHo, wo npucyTHicTe ETC y cknagi kpio3axMcHOro cepegoBuLLa Npu3Boanna A0 3HWKEHHS TokcuyHoi aii AMCO
Ha agpeHOKOPTMKOLMTM Nig yac iHkyOauii, 6inbw TOro, B Aeskux BuMMagkax nicns iHky6auii B cepegosuwax i3 AMCO n ETC
crnocTepiranocs 36inbLUeHHS BMICTY KMiTMH 3 (PyHKUiOHaNbHO aKTUBHUMW MITOXOHAPIAMU Ta KMiTUH 3 aKTUBHUM CTEpOiforeHe3oM
y NMOPIBHSAHHI 3 CyCneH3iel0 KNiTUH, WO He niggaBanuvcs BNAMBY KpionpoTekTopa.

KniouoBi cnoBa: agpeHoKOpTMKOUUTU, gumeTuncynbdokcus, embpioHanbHa Tensiya cupoBaTtka, anbaoCTepoH, 3B-rigpokcu-
cTepoigaerigporeHasa, JC-1.

Abstract: Investigation of functional state of cells at various stages of cryopreservation is important for the development and
improvement of freezing protocols of endocrine cells. This study assessed the effect of incubation in media with 5, 7, 10, and 15%
dimethyl sulfoxide (DMSO), as well as the media with DMSO and 25% fetal bovine serum (FBS) on some indices of adrenal cortex cell
suspension: viability (MTT-test), content of cells with active 3B3-hydroxysteroid dehydrogenase, functionally active mitochondria
(JC-1 test), as well as the level of basal and stimulated aldosterone secretion. It was shown that presence of FBS in a cryoprotective
medium reduced the toxic effect of DMSO on adrenocorticocytes during incubation, furthermore in some cases incubation in media
with DMSO and FBS led to the increase in the number of cells with functionally active mitochondria and cells with active steroidogenesis
if compared with the suspensions with cells not exposed to cryoprotectant solution.

Key words: adrenal cortex cells, dimethyl sulfoxide, fetal bovine serum, aldosterone, 3B-hydroxysteroid dehydrogenase, JC-1.

B nacTosmee BpeMst alnbTepHATUBOM IPUMEHEHUS
CHHTETHUYECKHX MPENapaToB KOPTUKOCTEPOUIOB PU
TUIOKOPTHIIM3ME SIBIISIETCS TPAHCTIIIAHTAIHS CYCIIeH-
3WU KJIETOK WK (ParMeHTOB TKaHU HAJITOYCYHHKOB
[1, 15]. IIpeumyniecTBa 3TOro METOIa COCTOSIT B TOM,
YTO TPAHCIIAHTAT CIOCOOEH «PETNIaMEHTHPOBATHY
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Current alternative for synthetic drugs administra-
tion at hypocorticism is transplantation of adrenal cell
suspension or tissue fragments [5, 11]. Advantage of such
an approach is that the graft is able to trigger the syn-
thesis of glucocorticoids in response to the production
of tropic hormones of the hypothalamic-pituitary system
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CHHTE3 TIIIOKOKOPTUKOUIOB B OTBET Ha BBIPAOOTKY
TPOIHBIX TOPMOHOB THIIOTalaMO-TUMO(U3apPHOM
CHUCTEMOH U HE BBI3bIBAET BTOPUYHON HAANOYEUHU-
KOBOW HEJOCTAaTOYHOCTH, KOTOpas pa3BHBAETCS
BCJIE/ICTBHE YTHETEHHS (DYHKITNH COOCTBEHHBIX XKeJe3
OonpHBIX. Ecii OT MOMEHTa mosrydeHus 1O Ipume-
HEHMs TPAaHCIUIAHTALMOHHBIM MaTepuaj XpaHHUTb B
TUTIOTEPMHUYECKUX yCIOBHUSX, B TKAHAX Pa3BUBAIOTCSA
HIIEMUYECKHE TOBPEKACHNS U CPOK XpaHEHUS Orpa-
HAYEH HECKOJIbKUMU yacami [4, 16, 26]. [Ipumenenue
CBEPXHM3KHUX TEMIIEPATyp MO3BOJISET YBEINIUTE CPOK
XpaHEHUs MaTepHrajia v €ro HCIOIb30BaHNE B TIOAXOI-
LA [T TallieHTa MOMEHT.

PazpabarbiBaeMble TPOTOKOIBI KPHOKOHCEPBUPO-
BaHUS KJIETOK M TKaHEH HAATIOYEYHUKOB JOJKHBI
obecrieunBaTh COXpaHEHHE UX CTPYKTYPHO-(QYHKIHO-
HaJBHBIX CBOMCTB, U, IPEX/IE BCETO, CTEPOUIOTEHHON
aKTUBHOCTH. Penenrie naHHON 3a1a4y BO3MOXKHO ITy-
TeM MUHUMHU3AIMH IOBPEKAAIOIINX (PaKTOPOB HA BCEX
JTamax KpHOKOHCEPBHPOBAaHUSA. DTal WHKyOaruu
KJIETOK B KPHO3ALIUTHBIX PACTBOpPaX MOXKET COINpPO-
BOXKJATHCS N3MEHEHHEM X 00beMa, MEXaHUIEeCKUMHU
HanpsLKEHUSIMUA HAa MeMOpaHe, HapyILeHUSIMH €€ IPo-
HUIIAEMOCTH, TpaHCPOpMaIUel CTPYKTYPHI.

J1 KpHOKOHCEPBUPOBAHNS SHAOKPHHHBIX KIJIETOK
B KaueCTBE KPHUOMPOTEKTOPA IIHPOKO MPHUMEHSAETCS
pactBop mumetmicynbdokcuaa (JMCO) B paznud-
HBIX KOHIIeHTpanusx [8, 13, 14,22, 24]. YcraHoBneHo,
4TO0 A00aBIeHNe SMOPHOHATEHON TEISUbEl CHIBOPOT-
ku (OTC) B KpHO3aIUTHYIO Cpey MO3BOJISIET COXpa-
HUTB OO0JIBIIIE JKU3HECTTOCOOHBIX KJIETOK ITOCIIE 3aMO-
paxuBaHHS-0TOTpeBa [5, 27]. OgHAKO IO CUX TOp HE
YCTaHOBJIEHO, HA KAKOM 3Tare KpHOKOHCEPBUPOBAHUS
peanusyercs nonaoxuTenbueiii 3¢ dexr OTC, u xak B
HET0 BOBJICUEH TOPMOHOII033 — criennduyeckas pyHK-
LU DHJIOKPUHHBIX KIIETOK.

W3BecTHO, 4TO OCHOBHOM 3Tall CUHTE3a CTEPOUI-
HBIX TOPMOHOB B KJIeTKax Kopbl Haanoueynukos (KKH)
MIPOVCXOIUT B MUTOXOHAPHUSAX U JIJISl €TO Peasn3alnuu
BaXHO COXpaHEHHE MUTOXOHIPHAMU MEMOpPaHHOTO
noTteHnuana. [lokazano, 9To mocie 3aMopakxMBaHHS -
otorpesa anpeHokoptuxkounToB (AK) B cpenax Ha oc-
HoBe JIMCO u OTC yBennunBanoch KOJIUIECTBO
KJIETOK C BBICOKMM ITOTEHIIMAIOM Ha MEMOpaHe MH-
ToxoHapui [6]. [Ipn 3TOM BKIIaz Tama HHKyOauuu c
KpHO3aIIUTHBIMHA PAacTBOPAaMHU B 3T W3MEHEHHUS HE
OTpeNETIEH.

B cBs13u ¢ BBIIEN3I0KEHHBIM LIETBI0 JAHHOH pa-
0O0TBI IBUJIOCH U3yYeHHE HEKOTOPBIX (DYHKIMOHATIBHBIX
MoKazareyiell KJIeTOK KOPBl HaJINOYEYHUKOB KpBIC
oCJIe UX MHKYOAINH B 0ECCHIBOPOTOYHBIX M CHIBOPOT-
KOCOAEPKAIMUX KPHUO3AIIUTHEIX CpeAax ¢ pa3HoH
kxoHueHTparmeit JIMCO.
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and does not causes a secondary adrenal insufficiency,
which develops due to inhibition of patient’s own glands
function. If the storage of the samples from their pro-
curement till the transplantation is performed in hypo-
thermic conditions, the tissue will suffer from ischemic
damage and the storage period can not exceed few
hours [12, 19, 25]. Application of ultra-low tem-
peratures may prolong the period of graft storage and
allows its use in the time appropriate for the patient.

Protocols developed for cryopreservation of adrenal
gland cells and tissues should ensure the preservation
of their structural and functional properties, and above
all, steroidogenic activity. The solution to this problem
is possible by minimizing the damaging effects at all
steps of cryopreservation. Actually, the step of cells
incubation in the cryoprotective solutions may be ac-
companied by a change in their volume, mechanical
stresses on the membrane, its permeability disorders,
transformations in cell structure.

Cryopreservation of endocrine cells involves widely
as cryoprotectant the solution of dimethyl sulfoxide
(DMSO) in various concentrations [2, 9, 10, 21, 23].
The addition of fetal bovine serum (FBS) in cryoprotec-
tive media was shown to preserve more viable cells
following freeze-thawing [20, 26]. However, it has been
not been established so far, which step of cryopreserva-
tion is a point of application of FBS positive effects
and how these effects are associated with hormono-
poiesis, as a specific function of endocrine cells.

It is known that the main step of steroid hormones
synthesis inside the adrenal cortex cells (ACCs) occurs
in mitochondria, and its implementation is coupled tight-
ly with mitochondrial membrane potential. Following
freeze-thawing of adrenocorticocytes (ACs) in the
media based on DMSO and supplemented with FBS
an increased number of cells with a high mitochondrial
membrane potential was found [27]. However, the cont-
ribution of the step of incubation in cryoprotectant solu-
tions to these changes is not clear.

In view of the aforesaid, the aim of this work was
to study the functional parameters of rat adrenal cortex
cells following incubation in serum-free and serum-
containing cryoprotective media with different con-
centrations of DMSO.

Materials and methods

The experiments were carried out in accordance
with the General Principles of Experiments in Animals,
approved by the 3™ National Congress on Bioethics
(Kiev, 2007) and consistent with the provisions of the
European Convention for the Protection of Vertebrate
Animals used for Experimental and other Scientific
Purposes (Strasbourg, 1986).
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MarepuaJjbl 1 MeTOABI

PaGoty BeImonHsIM B cOOTBETCTBHHU ¢ «O0mNUMHI
MPUHIUIIAMHA 3KCTIEPUMEHTOB Ha HUBOTHBIX», 01100~
pennbivu 111 HanmonansHBIM KOHTpeccoM 1o OHoa3TH-
ke (Kues, 2007) 1 cortacoBaHHBIMH C TTOJIOKCHISIMHU
«EBponelckol KOHBEHIIMM O 3aIIUTE MO3BOHOYHBIX
YKUBOTHBIX, UCTIOIB3YEMBIX JUIA KCTIEPHUMEHTAIbHBIX
U Ipyrux HaydHBIX nenei» (CtpacOypr, 1986).

Jnst mpoBeneHus McCaeqOBaHU HCIIOTh30BaN
cycrien3nio KKH 3-mecsaHBIX MOIOBO3pPETBIX KPBIC,
MOJTY4YeHHYIO (pepMEeHTaTUBHBIM criocoOoM. [Tox Muk-
pockorioM MBC-10 otaensnu KopTeKC HaAIOYedHH-
KOB OT MeyJIbl 1 moMenianu B cpeny JIMEM («PAAy,
Agsctpus) ¢ TpuricHoM («Sigmay, CILIA), naKyOupo-
Banu 15 muH (37°C) Ipu TOCTOSTHHOM BCTPSIXUBAHUH.
Hanee OM00OBEKT AUCTIEPTUPOBAIH C TIOMOIIBIO MAC-
TEPOBCKOM MHUIETKH U TPYIKABI OTMBIBAJIH OT (hepMeH-
TaTHBHOTO pacTBopa B cpeae [IMEM c 0,2%-m
OBIYBIM CHIBOPOTOYHBIM aTEOYMHHOM («Sigmay) my-
TeM neHTpudyruposanus B redenue 3 muH npu 1000g.

B skcnepuMenTax MCIoONb30Bad KPHO3AITUTHBIE
cpenbl, IpUroToBieHHble Ha ocHOBe [IMEM, conep-
xamue JJMCO, a B HekoTopbIix ciydasx OTC. Kpuo-
3alIUTHBIC Cpebl J0OABISUIN B 5 3TANOB, 8 UMEHHO:
K 500 MK cycTieH31H KIJIETOK Ha{lOYEYHUKOB 100aB-
asamu o 100 mxa pactBopa IMCO ¢ uHTEpBaioM
1 muH, 3arem naKyOouposanu 20 mun npu 22°C. Koneu-
Has koHueHTpauud [IMCO B cycnieH3uH cocTaBisia
5,7,10m 15%,a 3TC —25% [5, 6]. KoaTpoaewm ciy-
JKUJla CBeXKeBbIAeIeHHas cycneH3usa AK, xoTopyro
pazbasisuii B 2 paza JIMEM 6e3 kpuompoTekTopa.
J1s1 ynaneHnst KpHo3aIuTHRIX CPe] ITOCIIEI0BATENFHO
J00ABIISUITA ATMKBOTHI OTMBIBOYHOT'O pacTBOpa Ha OC-
HoBe IMEM ¢ 10% 3TC, o 500, 500, 1000, 2000 mMxn
C UHTepBaJIOM | MUH, 3aTeM LEHTPU(YTUPOBAIU B
teuenue 3 mun mpu 1000g.

MeTaboIn4ecKy 0 aKTUBHOCTD KJIETOK OLICHUBAJIH
c nomortbio MTT-tecta[10, 12]. st aToro k 500 Mk
CYCIEH3UH KIIETOK C KOHIeHTpamuen 2x10° ki/mu
nmobasysuu S0 mxim MTT-peaktBa — IMMETHITHA3OIT-
muheHmITeTpa3omyMOopoMua («Sigmay) ¢ KOHIICHT-
parmeit S Mr/mi 1 uHKyoupoBanu 3 4 ipu 37°C. Jlanee
KIeTKU neHTpudyruposay 3 mud ripu 1000g, ocanok
pecycnienaupoasi B 500 mxn JIMCO, TmaTenpHo
MUATIETUPOBANM M WHKyOupoBanu eme 15 MuH mpu
KOMHATHOM Temneparype. ONTHYECKYIO MIIOTHOCTh
00pa3LoB U3MEPsUIN ¢ TOMOIIbI0 KonopuMeTpa KOK-
2-YXJ14.2 (CCCP) npu myune BosHbL 540 HM.

AxTHBHOCTH (pepMeHTa 3[3-rHapoKcucTepouie-
rugaporenassl (3B-I'C/H) B cycnenzun KKH onpenens-
JIM C TIOMOIIBIO THCTOXUMUYECKOTO OKparuBanus [7].
J1J1s1 3TOTO CyCTIeH3HMIO KIIETOK MHKYOHPOBAJIH B 2,5 MIT
tdhocdaraoro Oydeproro pactropa (pH 7,2), conepxa-
mero 0,2 mMr/mut HuTpoTeTpazonueBoro cuHero («Che-
mapoly, Uexus), 1 mr/mn HAJL («Flukay, Manus) n
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The research involved ACC suspension of 3-month
adult rats obtained by enzymatic technique. Using the
MBS-10 microscope to control the operation the adre-
nal cortex was separated from medulla and placed in
DMEM medium (PAA, Austria) supplemented with
trypsin (Sigma, USA) and incubated for 15 min (37°C)
with constant agitation. Thereafter the specimen was
dispersed using a Pasteur pipette and thrice washed
free of the enzymatic solution with DMEM with 0.2%
bovine serum albumin (Sigma) using centrifugation for
3 minutes at 1000g.

The experiments involved cryoprotective medium
prepared on the basis of DMEM containing DMSO
and in some cases supplemented with FBS. Cryopro-
tective medium was added to the cells in 5 steps, i. e.
to 500 pl of adrenal cell suspension DMSO solution
was added 5 times by 100 pl with 1 min interval and
then incubated for 20 min at 22°C. The final DMSO
concentrations in the suspension were 5, 7, 10 and 15%,
and FBS content made 25% [20, 27]. As the control
served fresh AC suspension diluted twice with DMEM
without any cryoprotectant. To remove the cryoprotec-
tive media the samples were sequentially diluted with
aliquots of wash solution based on DMEM supplemen-
ted with 10% FBS: 500, 500, 1000, and 2000 ul, with
1 min interval in between, and then centrifuged for
3 min at 1000g.

Metabolic activity of the cells was evaluated by
MTT assay [4, 8]. To do this, 500 ul cell suspension
with a concentration of 2x10° cells/ml were mixed with
50 pl of MTT reagent, dimethylthiazole difenyltetrazo-
lium bromide (Sigma) at a concentration of 5 mg/ml
and incubated for 3 h at 37°C. The cells were then
centrifuged for 3 min at 1000g, the sediment was resus-
pended in 500 pl DMSO, carefully pipetted and
incubated for another 15 min at room temperature.
The absorbance of samples was measured using a
colorimeter KFK-2-UHL4.2 (USSR) at 540 nm.

Activity of 33- hydroxysteroid dehydrogenase (3[3-
HSD) enzyme in ACC suspension was assessed
histochemically [1]. The cell suspension was incubated
in 2.5 ml phosphate buffer solution (pH 7.2) containing
0.2 mg/ml nitro blue tetrazolium (Chemapol, Czech
Republic), 1 mg/ml NAD (Fluka, India), 0.12 mg/ml
dehydroepiandrosterone (Sigma) for 90 min at 37°C.
Nitro blue tetrazolium is reduced in the presence of
equivalents, the reaction substrate and active 33-HSD.
As a result, positively stained cells acquire a violet
color. Calculation of 33-HSD" cells in each case was
carried out in 10 vision fields using XYL-403 micro-
scope (AmScope, China) at X400, and expressed as a
percentage of total cell number. Average number of
cells in the vision field was 30.

To assess mitochondrial potential the ACCs were
stained for 30 min with a potential dependent fluores-
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0,12 Mr/mMa perunposnuaHapocTepona («Sigmay) B
tedyenue 90 mun npu 37°C. HutpoTerpasonueBblii cH-
HUI BOCCTAHABINBAETCA B IPHCYTCTBUH SKBUBAJICHTOB
U cy0cTpara peakiuu, a Taoke akrusroi 33-I'CJI. B
pe3yInbTaTe MO3UTHBHO OKpAIIeHHBIE KIETKH ITPHOOpe-
tanu GproseToByro okpacky. ITomcuer 3[3-I'CI -Kire-
TOK B Ka)KJIOM ciTydae ocymiecTBisumd B 10 mossx 3pe-
Hus ¢ omotIpio Mukpockona XYL-403 («AmScope»,
Kurait) mpu X400 u BbIpa)ajii B MPOLIEHTHOM COOT-
HOIIEHHWHU K 00IemMy KoimdecTBy KieTok. CpenHee
KOJIMYECTBO KJIETOK B MOJIE 3peHus cocTasisiio 30.

Js1 onieHkn MuToxoHApHanbHoro noreHuana KKH
OKpamuBanu B TeueHHe 30 MUH MOTEHIUAN3aBUCH-
MBIM ()TyOpEeCIEHTHBIM KaTHOHHBIM Kpacutenem JC-1
(5,5',6,6'-Trerpaxnopo-1,1',3,3'-TeTpasTriOCH3UMU-
nazonkapoonuanut woaun) (10 mxr/ mun) mpu 37°C B
cpene JIMEM 6e3 dperomoBoro kpacHoro («Sigmay)
[9], 3aTeM ABaXKIBI OTMBIBAIH 3TOH e cpenoit. Diryo-
pecuennmio KKH, okpamennsix JC-1, ncciaenoBanu
Ha nporoyHoM 1uTodayopumerpe «FACS Calibur»
(«Becton Dickinsony», CIIIA). Ilony4ueHHbIe TaHHBIE
aHAM3UPOBAIH C TOMOIIBIO TporpamMmmbel WinMDI.

J1J1s1 KpaTKOCPOYHOTO KYJIETUBUPOBAHMS CYCIIEH3UIO
KJIETOK MOMeEIIaId Ha KOJJIAT€HOBYIO MOJIOKKY B
cpeny IMEM c 10% OTC. Kaxnprit u3 o6pasios
JeTTUITY Ha IBE YaCTH, K OAHOH U3 KOTOPBIX B KAYECTBE
CTHMYIATOpa cTepouporenesa aobasisnu 1MM
TOUAM® (nubytupun npoussogHoro tAM® «Sig-
may), fanee uxX KyasTuBHpoBanu npu 37°C B aTMo-
chepe 5% CO,. Yepes 24 4 cobupanu HATOCAIOK U
OILIEHUBAIIN Oa3aJIbHBIN 1 CTUMYIIHPOBAHHBIN YPOBEHB
cekpernuu anpaocrepona. ComepxaHue TOpMOHa U3-
MEpSUTH B MHKYOAIIMOHHOHN Cpelie paAONMMYHOJIOTH-
YEeCKMM METOJOM C MOMOoIIbI0 TecT-Habopa «RIA
Aldosterone» («Immunotechy, Yexust) 1 HopMHUpOBaIH
Ha KOJIMYECTBO KJIETOK B Mpooe.

Craructuyeckyto o0paboTKy pe3ynbTaToB MPOBO-
JJTH C IIOMOILBI0 0JHO(AKTOPHOTO JUCTIEPCHOHHOTO
ananu3a u t-kpurepusi CteionenTa. JlanHble npeacTas-
JIEHBI B BUJIE CPEIHETO + CTaH/IaPTHOE OTKJIOHEHHE.
Paznmunist Mex Ty TaHHBIMU CUUTAIIH 3HAYUMBIMH TIPH
p<0,05.

Pe3yabTarsl U 00cy:KaAeHHE

Nuky6amms cycnensun KKH B 15%-m pactBOpe
JAMCO conpoBoxknanack CHIKEHUEM YPOBHS BOCCTa-
HoBneHU MTT, 4To MOXKeT KOCBEHHO CBUJIETENBCTBO-
BaThb 00 YMEHBIICHUU KOJMYECTBA (PYHKIHOHAIBHO
aKTUBHBIX KJIeTOK (puc. 1). B ocrampHBIX cpenax
MOKa3aTelb OCTaBajJCid Ha YPOBHE KOHTPOJIBHBIX
3HaueHnH. Ecii B KpHo3aIMTHBIX Cpefax MpUCyTCTBO-
Baja OTC, TO CTaTUCTUYECKH 3HAYUMBIX H3MEHEHUIH
ypoBHs BoccTaHoByieHHss MTT-peaktrBa no cpaBHe-
HUIO ¢ KOHTPOJIEM TOCJIe MHKYOaIiu BO BCEX UCCIIe-
JyeMBIX 00pa3riax He HaOIFOIaIIH.

50

cent cationic dye JC-1 (5,5',6,6'-tetrachloro-1,1',3,3'-
tetraethyl benzimidazol carbocianine iodide, 10 plg/ml)
at 37°C in phenol red free DMEM (Sigma) [3], and
then washed twice with this same medium. Fluores-
cence of ACCs stained with JC-1 was examined by
FACS Calibur flow cytometer (Becton Dickinson, USA).
The data obtained were analyzed using WinMDI.

For short-term culture the cell suspension was
placed on a collagen bed with DMEM supplemented
with 10% FBS. Each sample was divided into two por-
tions, in one half a steroidogenesis stimulating agent
ImM dbcAMF (dibutyryl cAMP derivative, Sigma)
was introduced, then all samples were cultured at 37°C
in 5% CO, atmosphere. After 24 hrs the medium was
collected and basal and stimulated secretion of aldoste-
rone was evaluated. Hormone content in the incubation
medium was measured by radioimmune assay using
RIA Aldosterone test kit (Immunotech, Czech Re-
public) and normalized to the number of cells in the
sample.

Statistical analysis was performed using ANOVA
and Student t-test. Data are presented as mean =+ stan-
dard deviation. Differences between the data were
considered significant if p <0.05.

Results and discussion

Incubation of ACC suspension in 15% DMSO solu-
tion resulted in a decreased MTT recovery level, which
might indirectly indicate a smaller number of func-
tionally active cells (Fig. 1). In other media the index
remained at the control level. If cryoprotective media
contained FBS, no significant changes in the MTT
recovery were found in all the tested samples following
incubation as compared to the control.

Functional status of steroidogenic cells could also
be determined by estimating the amount of 33-HSD*
cells [7]. It can be seen that the amount of 33-HSD*
cells depended on the composition of the medium in
which incubation occurred (Fig. 2). For instance,
following the incubation in 7% DMSO solution the
analyzed index was higher than the control, and reached
65% on average, in the case of 15% DMSO it de-
creased to almost 35%, and at 10% concentration it
was not significantly different from the control group.
In the samples incubated in the presence of FBS the
amount of 33-HSD" cells in the media containing 10
and 15% DMSO was significantly higher both than
the values obtained in a corresponding serum free
media, and than the level control. In other media the
numbers of 33-HSD" cells was not significantly higher
than the control ones.

Since the main step of steroid hormone synthesis
occurs in mitochondria [14, 16], their membrane po-
tential (A ) may also serve as indicator of steroidoge-
nic cells function. Presence of AY) _could be established
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Puc. 1. dyHKUMOHaAnNbHasa akTUBHOCTb (onTu4eckas
NNOTHOCTb Ha AnuHe BOnHbl 540 HM mocne peakuuun ¢
MTT) B cycneH3uax KNeToK KOpbl Hagmnoye4yHMKoB, MOA-
BEPrHyThiX 20-MUHYTHOW MHKyGaumm B cpegax ¢ AMCO n
OTC: O-6e3 OTC; O- c 25% I3TC; C — kOHTpOnb, CBe-
XeBblaeneHHas cycneHaunsa KKH; * — otnvums ctatuctmyec-
KM 3Ha4YMMbl OTHOCUTENbHO KOHTPOSIbHbIX 3HAYEeHUN,
p < 0,05; #— oTHocUTenbLHO NokasaTenel B cpede ¢ ATC u
paBHOM KoHUeHTpauuen AMCO, p < 0,05.

Fig. 1. Functional activity (absorbance at 540 nm following
reaction with MTT) in suspension of adrenal cortex cells,
subjected to 20-minute-long incubation in media with
DMSO and FBS: - without FBS; E —with 25% FBS; C —
control, fresh ACC suspension; * — differences are statistically
significant if compared with the control, p < 0.05; # — if
compared with the data of medium with FBS and equal
concentration of DMSO, p < 0.05.

@DYHKIIMOHAIBHOE COCTOSIHUE CTEPOUANPOAYIH-
PYIOIIKX KJIETOK MOKHO OIPENIEIUTh TaKXKe C TIOMO-
mbio oneHku konunyecta 3B-I'CH -kmerok [11].
Bunno, uto komuuectBo 3[3-I'CJ"-KieToK 3aBHUCEIO
OT COCTaBa CpeJibl, B KOTOPOU MPOUCXOIMIIA HHKYOa-
s (puc. 2). Tak, mocne naKyOaruu B pactBope ¢ 7%
AMCO wuccnegyemslii TOKa3aTellb OBLI BBIIIE, YEM
B KOHTpOJIE, U AOCTUral B cpeaHeMm 65%, B ciyuae
15% AMCO — camxaincs noutu 10 35%, a npu KoH-
nentpanuu 10% T0CTOBEPHO HE OTIUJAIICS OT KOHT-
ponpHOM rpynmnsl. B o0pa3nax, ”HKyOHPOBAaHHBIX B
npucytcetBuu ITC, xonmuyectBo 3[3-I'CJI -kieTok B
cpemax ¢ 10 u 15% AMCO 3Ha4MMO HpEBBIIIAIO
[M0Ka3aTejb, MOTYYCHHBIN Kak B 0€CCHIBOPOTOYHBIX
cpenax, Tak U KOHTPOJIbHBIN. B npyrux cpenax xonu-
yecTBO 3[B-TI'C/I"-kIeTOK 3HAYUMO HE MPEBBIIIATIO
KOHTPOJIbHBIE TOKA3aTEIH.

[TockoapKy OCHOBHOM 3Tall CHHTE3a CTEPOHIHBIX
TOPMOHOB IIPOUCXOIUT B MUTOXOHAPUSX [ 18, 20], nx
MeMOpaHHbIH moTeHnuan (Al ) TakKe MOXKET CIIy-
XKUTHh (DYHKIIMOHATLHBIM ITOKA3aTeNIeM CTEPOUIOTCH-
HbIX KJ1€TOK. Hanuune AP MOXKHO yCTaHOBHTS C T10-
Momisio okpamuBanus JC-1 [9]. OyHKIHOHAIBHO
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Puc. 2. CopepxxaHue 33-IC*-kneTok B CyCNeH3unsX KrneTok
KOpbl HAaAMOYEYHNKOB, NOABEPTHYTbIX 20-MUHYTHOM
nHky6auum B cpegax ¢ AMCO n OTC: O0-6e3 3TC; Od-c
25% J3TC; C — KOHTpOIb, CBEXEBblAENEeHHas CycrneH3ns
KKH; * — oTnuumnsa ctaTucTn4eckn 3Ha4YmMmMbl OTHOCUTENBHO
KOHTPOJbHbIX 3Ha4YeHui, p < 0,05; #— oTHocUTEnNbHO Noka-
3atenen B cpeae ¢ OTC u paBHoM KoHUeHTpaumen IMCO,
p < 0,05.

Fig. 2. Content of 33-HSD* cells in suspension of adrenal
cortex cells, subjected to 20-minute-long incubation in me-
dia with DMSO and FBS: O- without FBS; E - with 25%
FBS; C — control, fresh ACC suspension; * — differences are
statistically significant if compared with the control, p < 0.05;
# — if compared with the data of medium with FBS and equal
concentration of DMSO, p < 0.05.

using JC-1 staining [3]. Functionally active cells would
have double (green and orange) fluorescence [22, 24].
The data presented in Fig. 3 show that incubation
in medium containing 7% DMSO led to an increase of
the amount of cells with double fluorescence if com-
pared to the control, and to reduction in case of 15%
DMSO concentration. In other two cases, the number
of cells with double JC-1 fluorescence was not signi-
ficantly different from the control group. After incu-
bation in the presence of FBS the number of cells with
double fluorescence in case of 10 and 15% DMSO
was significantly higher both than the control, and than
corresponding serum-free media; in the other two cases
it remained at the level shown for FBS free media.
Another important index of ACC functional activity
is the level of basal and stimulated hormone production.
As an indicator of hormone production in the present
study we determined the secretion of aldosterone, the
main mineralocorticoid hormone of the adrenal cortex.
Basal secretion of aldosterone in ACCs decreased
significantly after incubation in all serum-free cryopro-
tective media, except the one with 10% DMSO
(Fig. 4A). The presence of FBS in the incubation me-
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AKTUBHBIC KJIETKHA OyIyT UMETh JBOMHYIO (3EIICHYIO
U KpacHO-OpamkeByo) dyopecienmuto [23, 25].

W3 maHHBIX, IpeACTaBICHHBIX Ha pHUC. 3, BUAHO,
YTO TOCJEe WHKyOanuu B cpene, comepxaieit 7%
JAMCO, xonn4aecTBO KIETOK C TBOMHOU (ryopecIieH-
LMl 110 CPAaBHEHHIO C KOHTPOJIEM YBEITMIHBAJIOCH, &
IpH noBbleHuu KoHueHTpauuu IMCO mo 15% —
CHIDKAJIOCH. B IByX ApYyTHX Cilydasx KOIN4ECTBO Kile-
TOK C 1BOITHO# duryopecuenmueii JC-1 He oTIH4aIocs
OT TTOKa3aTeiei KOHTPOJIbHOU rpymisl. [Tocite naKyOa-
1y B npucyTcTBUM D' TC KOTMUECTBO KIETOK C ABOM-
Ho# piyopecuenuueii B cpepax ¢ 10 u 15% AMCO
3HAYMMO MPEBBIIIATIO KaK KOHTPOJIBHBIN yPOBEHB, TaK
1 3HA4YEHUS, OTPEICIICHHBIE B O€CCHIBOPOTOYHBIX
cpeaax, B IByX IPYIHX BapHaHTaX OHO OCTaBaJlOCh
Ha YpOBHE, YCTaHOBIEHHOM 1iisi cpen 6e3 DTC.

Eme onHnM HEManoBa)KHBIM MTOKazareneM (QyHK-
nuoHanbHOM aktuBHOCTH KKH siBnsiercst ypoBeHb
0a3abHON U CTUMYIMPOBAHHOW FOPMOHOIPOIYKIIHH.
B kadecTBe nokazaresisi TOpMOHOIPOAYKLIUH B JTaHHON
paboTe ompenensiM CeKpeuuio albJI0CTepOHa —
OCHOBHOTO MHUHEPAJIOKOPTUKONTHOTO TOPMOHA KOPBI
HaJT04YE€YHUKOB. bazanbHbIl ypOBEHb CEKPELNH allb-
nocrepona KKH cratuctnueckn 3Ha4MMO CHU3HIICS
ocJie HHKYOAIMH BO BCceX O€CCHIBOPOTOYHBIX KPHO-
3aIIUTHBIX CpefaX, 32 MCKIIIOYCHHEM CpENIbl C KOH-
nentpanueit IMCO 10% (puc. 4, A). [IpucyrcTBue
OTC B UHKYOAIlMOHHBIX cpefaX ¢ KOHIECHTpaIuei
JAMCO 7 u 15% npuBOAHIIO K IOCTIETYIOIIEMY TTOBBI-
[IEHUIO YPOBHS 0a3aIbHOM CEKpeIui TOPMOHA B X0/1e
KyJETUBHPOBaHMS. B IBYX pyTrHX Cirydyasx W3MEHEHHS
YpOBHS 0a3abHOM CEKpeH ObUIH TAKUMH XK€, KaK 1
B COOTBETCTBYIOIINX OECCHIBOPOTOYHBIX CpeAax.

CrumynupoBanHas cekperns anpaocrepona KKH
ObL1a HIDKE KOHTPOJIS TOCIIe MHKYOaluu Bo Bcex Oec-
CBIBOPOTOUYHBIX KPHO3AIIMTHBIX cpeaax (puc. 4, B).
Bo Bcex cpenax ¢ OTC magenue ypoBHS CTHMYIIHPO-
BaHHOW CEKpenry OBUIO aHAJIOTHYHBIM , KPOME CPEIb
¢ 15% AMCO, B koTOpO#i HAOIIOAAIOCH IOYTH TPEX-
KpaTHOE CHI)KEHUE MOKa3aTesl.

AHanmu3upys SKCIIepUMEHTAIbHBIE JaHHBIE, MOYKHO
YTBEPIKIATh, YTO WHKYOAIHs B CPEZie C OTHOCUTEIHHO
BbIcOKOH KoHIeHTparued [IMCO (15%, 6e3 DTC)
MPUBOIMIIA K CHYKEHHIO (PYHKIIMOHATIBHOH aKTHBHOCTH
kietok. [lpu 3ToM HaOMrOMAMCh YMEHBIIIEHHE KOJIH-
YeCTBa JKU3HECTOCOOHBIX KiIeTok (mo MTT-tecry),
3B-I'CA+-xi1eTok, KIeTOK ¢ (pyHKIMOHAIBHO aKTHB-
HBIMH MUTOXOH/IPHSMH (MMEBILHX ABOMHYIO OpaHKe-
BO-3eleHyto (piryopecrieniuto JC-1), a Takxke CHUXe-
HHE CeKpellnH albJocTepoHa. B ciryyae apyrux KoH-
LeHTpanuii OOJNBIIMHCTBO MOKa3aTeleld 0cTaBaloch
Ha YPOBHE KJIETOK JI0 00pabOTKH pacTBOPOM KPHOIIPO-
tekropa. [locne nakyOaruu B cpene ¢ DTC Takoro
CHIDKEHHA (PyHKIIMOHAJBHBIX MTOKa3aTeNnei He Habio-
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Puc. 3. CogepxxaHue kneTtok ¢ ABOMHOMN (OpaHXeBoO-
3eneHown) dnyopecueHumen JC-1 B cycneH3nsx KNeTok
KOpbl HaAMOYEYHUKOB, NOABEPrHYTbIX 20-MUHYTHOM WH-
Kybaumm B cpegax ¢ AMCO n 3TC: O- 6e3 3TC; EA-c
25% J3TC; C — KOHTpOIb, CBEXeBblAENEeHHas CycneH3ns
KKH; * — oTnuumnsa ctaTucTn4eckn 3Ha4YMmMbl OTHOCUTENBHO
KOHTPOJSbHbIX 3HayYeHun, p < 0,05; # — oTHOCUTENbLHO
nokasatenen B cpege ¢ OTC 1 paBHOM KOHLEHTpaumen
OMCO, p < 0,05.

Fig. 3. Content of cells with double (green-orange) JC-1
fluorescence in suspension of adrenal cortex cells,
subjected to 20-minute-long incubation in media with
DMSO and FBS: [ - without FBS; E - with 25% FBS; C —
control, fresh ACC suspension; * — differences are statistically
significant if compared with the control, p < 0.05; # — if
compared with the data of medium with FBS and equal
concentration of DMSO, p < 0.05.

dium with 7 and 15% DMSO concentration led to a
further increase in the basal level of hormone secretion
during culture. In two other cases, the basal secretion
level changes were the same as in the corresponding
serum-free media.

Stimulated secretion of aldosterone by ACCs was
below the control levels after incubation in all serum-
free cryoprotective media (Fig. 4B). In the cases with
ETS the decline in stimulated secretion was the same
in all media except the one with 15% DMSO, where
we observed almost a three-fold decline.

Analysis of the experimental data allowed to assume
that incubation in a medium with a relatively high con-
centration of DMSO (15%, without ETS) led to a de-
crease in functional activity of cells. The reduction was
observed in the number of viable cells (according MTT
test), 3B-HSD" cells, cells with functionally active mito-
chondria (with double orange-green JC-1 fluorescen-
ce), and aldosterone secretion. In the media with other
concentrations of DMSO the most indices remained
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Puc. 4. basanbHas (A) n g6uAM®-ctumynupoBaHHas (B) cekpeunsa anbgoctepoHa (3a 24 4 KynbTUBMPOBaHMS)
B CYCMEH3MsIX KNETOK KOpbl HAaANOYEYHNKOB, NoABEPTrHYTbIX 20-MUHYTHOM UHKYGauun B cpegax ¢ AMCO n OTC: O0- 6e3
OTC; E- c 25% J3TC; KoHTponb — cBexeBblaeneHHas cycneHsus KKH; * — oTnvuma ctatuctuyeckn 3Hauymmbl OTHO-
CUTENbHO KOHTPObHbIX 3Ha4YeHuUi, p < 0,05; #— oTHocuTenbHO nokasaTtenew B cpege ¢ ATC n paBHOWM KOHUEHTpaumen
OMCO, p < 0,05.

Fig. 4. Basal (A) and dbcAMP-stimulated (B) aldosterone secretion (after 24 hrs of culture) in suspension of adrenal
cortex cells, subjected to 20-minute-long incubation in media with DMSO and FBS: [0 - without FBS; E - with 25% FBS;
control — fresh ACC suspension; * — differences are statistically significant if compared with the control, p < 0.05; # — if

compared with the data of medium with FBS and equal concentration of DMSO, p < 0.05.

nanocb. I1oT 3p(}eKT MOKHO OOBSCHUTH CBA3BIBA-
HueM JIMCO ¢ ans0yMUHOM CBIBOPOTKH, IIOKa3aHHBIM
panee [3]. B pe3ynbrare 3T0ro CHMKaeTCsl KOHIICHTpa-
s ceoboanoro JIMCO B cpene, a 3HAYUT U €T0 TOK-
CHUYHOCTH JUISl KJIETOK.

[Ipu ananu3e JaHHBIX BBISIBIICH HHTEPECHBIN (DaKT:
koruecTBO 3B3-TI'CJ["-KIIeTOK M KIETOK ¢ (PyHKI[HO-
HAJBHO aKTHBHBIMH MUTOXOHJIPHSMH MTOCIIE HHKYOa-
MU B OECCHIBOPOTOUHBIX Ccpelax ¢ KOHIEHTpauuei
AMCO 7% u B cpenax ¢ 9TCu 7, 10, 15%-m IMCO
YBEIUYNBACTCS 110 CPABHEHHIO ¢ KOHTpoJieM. CXoxue
M3MEHEHUs HabJIOIaTi 1 B KOJIMYECTBE KIJIETOK C ABOM-
HOI opaHkeBo-3eeHol dyopectennueit JC-1: ype-
anaenue B cpene ¢ 7%-m JIMCO kak B IpUCYTCTBUU
OTC, Tak u B 6€CCHIBOPOTOYHOM Ccpejie; yBEeTHIeHNE
B cpenax ¢ OTC u 10 wm 15% AMCO [6].

Panee Hamu OBII0 MOKA3aHO, YTO MOCIIE KPHOKOH-
cepupoBanus B cpeae ¢ IMCO (7%) mabnroganocs
YBEITUICHIE KOJIMUECTBA KJIIETOK C IBOMHOM ¢uryopec-
uennueit JC-1 [6]. JlanHbBIe, MOTyYEeHHBIE B HACTOS-
LIEM HCCIIEAOBAHHUH, TO3BOJISIIOT MPEANIOIOKHUTD, YTO
y’Ke Ha 3Tane MHKYOallMy KJIETOK B KPHO3aIIUTHBIX
cpezax MPOUCXOJIAT HEKOTOPhIE H3MEHEHHS B 3BEHBSX
crepougiorenesa. Cpei TAaKOBBIX MOXKHO OTMETHTH
YCTaHOBJICHHBIN (PaKT aKTUBALIMH aICHUIATIIHKIIA3EI
B npucytctBun JJMCO [1, 2]. 310, onHako, HE TPHUBO-
U0 K YBEIMYEHHIO CHHTE3a OJHOTO M3 TOPMOHOB
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at the level established in the cells prior to treatment
with a cryoprotectant solution. After incubation in a
medium supplemented with FBS such a reduction in
functional parameters was not observed. This effect
could be explained by binding of serum albumin with
DMSO shown previously [18]. This reduces the free
DMSO concentration in the medium, and therefore its
toxicity to cells.

Data analysis revealed an interesting fact: the
number of 3B3-HSD" cells and cells with functionally
active mitochondria after incubation in serum-free
media with 7% DMSO concentration and media with
FBS and 7, 10, 15% DMSO was increased if compared
with the control. Similar changes were observed in
the number of cells with double orange-green JC-1
fluorescence: increase in the medium with 7% DMSO
both in the presence of FBS or in serum-free medium,
and the increase of the index in a media with FBS, and
10 or 15% DMSO [27].

We have shown previously that cryopreservation
in the medium with DMSO (7%), resulted in an increase
of the number of cells with double JC-1 fluorescence
[27]. The data obtained in the present study suggested
that some changes in the steroidogenesis links occurs
already at the stage of cells incubation in the cryopro-
tective media. Among these we could mention the
established fact of activation of adenylate cyclase in

53



HAJNOYEYHUKOB — anbaocTepoHa. [IpnunHoii Takoro
SIBIICHUSI MOXKET OBITH MHTMOMPOBAaHHE BTOPUYHOTO
MIOCPETHUKA CHHTE3a MUHEPATIOKOPTUKOU/IOB — MHO3H-
Ton-3-¢pocharta, BEI3BIBAEMOE MOBBIIICHUEM COZIEP-
xkauusg TAMO [19].

Nnky6ammst KKH B cpene ¢ 15%-m JIMCO u 9TC
MIPUBOMMIIA K 3HAYMMOMY yYBEITMUEHHUIO YPOBHS aJIbJI0-
CTepOHa B CpeJe HE TOIBKO MO CPABHEHUIO C OECChI-
BOPOTOYHOM Cpeoil C TAKOM k€ KOHLIEHTPaLEH KpHO-
MIPOTEKTOPa, HO ¥ 110 OTHOLIEHHIO K KOHTpO0. Bo3z-
MOJKHO, TaKasi Hecrieun(uieckas akTuBaus oa3anb-
HOTO CTEpPOUJOTeHEe3a MPOUCXOAUT B pe3ynbTaTe
W3MEHEHHS MPOHHULIAEMOCTH MEeMOpaHbI oA JeHCT-
BreM JIMCO B Bbicokol KOHIIEHTpany [ 17] u mpoHUK-
HOBEHUS B KJIETKY CyOCTpaToB W/MIIM CTUMYJISITOPOB
TOPMOHOII033a, KOTOpble MOTYT cofepkarbest B OTC.

Taxkum o6pazom, npucyrcteue DTC B cocTase
KPHO3AIIUTHON CPeIbl TPUBOJIUIIO K CHIDKEHHIO TOKCH-
yeckoro aerictBus JIMCO Ha aapeHOKOPTHKOIUTHI BO
BpeMs HHKYyOaIwn, 60Jee TOoro, B HEKOTOPBIX CITyJasix
nociie nHKyOaruu B cpenax ¢ JAMCO u DTC nabmo-
JTAJIOCH YBEIIMYEHHE COIEP KaHNA KIETOK ¢ (DyHKIIHO-
HaJIbHO aKTUBHBIMHU MUTOXOHAPHSAMH U KIETOK C
AKTUBHBIM CTEPOMJIOTEHE30M IO CPaBHEHHIO C CYC-
MEH3HEN KIIETOK, HE TIOJIBEPraBLUINXCs BO3IECHCTBUIO
KpHOIIPOTEKTOpA.

BriBOoaBI

Nnky6ammst KKH B xpuozamuraoit cpene ¢ 15%
JAMCO npuBoamia K CHHXEHHIO X XKHU3HECI0C00-
voctH (1o MTT-tecty). B cpemax ¢ 5, 7 u 10% AMCO
[MOKa3aTellb He OTIMYAJICS OT HHTAKTHOTO KOHTPOJIS.
Hob6asnenne OTC B cpeny ¢ 15% AMCO ycTpansiio
HeraTHBHBIN 3P deKT HHKyOaIHH.

KonmuectBo 3B-T'C/I*-kneTok mociie HHKyOUPO-
BaHus B cpenax ¢ 5 u 7% JAMCO octaBanocs Ha ypoB-
HE MHTAKTHOrO KOHTpous, B cpene ¢ 10% AMCO
3HaYMMO MOBBIIIANOCH, a B cpeae ¢ 15% JIMCO cau-
xanock. [Ipucyrcreue DTC B cpene nHKyOauuu npu-
BeJIO K yBeamueHuto comepskanus 3B-I'CI-kIeTok B
cpemax ¢ 10 u 15% JAMCO, B ocTanbHBIX Cpeniax OHO
OCTaBaJIOCh HA YPOBHE MHTAKTHOTO KOHTPOJIS.

KonndecTBo kieTok ¢ yHKIIMOHATLHO aKTHBHBIMH
MUTOXOHJIPUSIMU (MMEBIIMX JBOWHYIO OpaHKEBO-
3enenyro dyopectierimio JC-1) ocraBanoch Ha ypoB-
HE UHTAKTHOT'O KOHTPOJIS OCjIe MHKYOaIiy B cpeiax
¢ 5u 10% AMCO, nossianock B cpefe ¢ 7% U CHU-
xanock B cpeae ¢ 15% AMCO. Bsegenne OTC B
cpedy WHKyOaIy He BIUSUIO Ha ©3MEHEHUS JAHHOTO
MoKasareJsi, OTMEUEHHbIE B OECCHIBOPOTOUHBIX Cpe-
nax ¢ 5Su 7% AMCO, u npuBOIUIO K 3HAYUTEIILHOMY
YBEIMUEHUIO KOJTMIECTBA KJIETOK C TBOMHOM (hiryopec-
nennueit B cpenax ¢ 10 u 15% JIAMCO.

basanbHBI ypOBEHb CEKpeLUU albJOCTEPOHA
CHHM3HJICS TOCJIe MHKYOaluu aIpeHOKOPTHKOLUTOB B

4

the presence of DMSO [5, 6]. This, however, did not
lead to an increase in the synthesis of one of the adrenal
hormones, aldosterone. The reason for this phenome-
non might be an inhibition of second messenger of mine-
ralocorticoid synthesis, inositol-3-phosphate, caused by
increased cAMP content [15].

Incubation of ACCs in a medium with 15% DMSO
and FBS resulted in a significant increase of aldo-
sterone level in the medium, if compared not only with
serum-free conditions and the same concentration of
cryoprotectant, but in respect to the control as well.
Probably, such a non-specific activation of basal steroi-
dogenesis occured as a result of changes in the per-
meability of the membrane under the action of a high
DMSO concentration [13], and penetration into the
cell of substrates and/or stimulators of hormono-
poiesis, probably present in FBS.

Thus, the presence of FBS in a cryoprotective me-
dium reduced the toxic effect of DMSO on adreno-
corticocytes during incubation, furthermore in some
cases incubation in media with DMSO and FBS led to
the increase in the number of cells with functionally
active mitochondria and cells with active steroidoge-
nesis if compared with the suspensions with cells not
exposed to cryoprotectant solution

Conclusions

Incubation of ACCs in cryoprotective medium with
15% DMSO led to a decrease in their viability (accor-
ding MTT-test). In media with 5, 7 and 10% DMSO
the index did not differ from the intact control. Intro-
duction of FBS to the medium with 15% DMSO elimi-
nated a negative effect of incubation.

Number of 33-HSD* cells after incubation in a me-
dia with 5 or 7% DMSO remained on the level of the
intact control, increased significantly in the medium with
10% DMSO and decreased in the medium with 15%
DMSO. The presence of FBS in the incubation medium
resulted in the growth in 3B-HSD" cells content in the
media containing 10 and 15% DMSO, in other media
the index remained at the intact control level.

The number of cells with functionally active mito-
chondria (having double orange- green JC-1 fluores-
cence) remained at the level of the intact control after
incubation in media with 5 and 10% DMSO, elevated
in the medium with 7% and decreased in the medium
with 15% DMSO. Introduction of FBS to the incuba-
tion medium did not change the pattern observed in
the serum-free media with 5 or 7% DMSO, and signi-
ficantly increased the number of cells with double fluo-
rescence in 10 medium and 15% DMSO.

Basal secretion of aldosterone decreased after ad-
renocorticocytes incubation in the media with 5, 7, and
15% DMSO, in 10% medium it remained at the control
level. In the presence of FBS in media with 5 and
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cpemax ¢ 5, 7u 15% JAMCO, B cpene ¢ 10% oH ocTa-
BaJicsl Ha ypoBHE KOHTpoinsa. B mpucyrcreun OTC B
cpenax ¢ 5 u 10% JAMCO He 00HapyKEHO 3HAUUMBIX
OTJIIMYUH B COAep>KaHUH alIbAOCTEPOHA IO CPABHEHUIO
¢ MHKyOanuei B 0eCCHIBOPOTOYHBIX Cpeax, B cpeaax
¢ 7u 15% AMCO 6a3anbHbIil ypOBEHb CEKPEIHH
FOpMOHA MOBBICUJICS: B IEPBOM Clydae OH JOCTHUT
3HAaUYE€HHH MHTAKTHOT'O KOHTPOJIS, BO BTOPOM — 3HAUH-
TEJHHO €T0 MPEBBICHIL.

CrumynupoBanHas 10nAM® cexpelus anpaocTe-
poHa nocie uHKyOamu B cpenax ¢ JJMCO 3Haunmo
causmwiack. B mpucyrcreun OTC naHHbIN OKa3aTenb
OCTaBaJICA HA YPOBHE TAKOBOTO B COOTBETCTBYIOIINX
0ecchBOpOTOUYHBIX cpenax ¢ 5, 7 u 10% AMCO.
B cpene ¢ 15% AMCO u OTC cTuMynupoBaHHas CEK-
peuMs IOCTHIIAa 3HAYUTEIbHO MEHBIINX 3HAYCHUH,
YeM B COOTBETCTBYIOIIEM OECCHIBOPOTOYHOM pPacT-
Bope JIMCO.
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10% DMSO we revealed no significant differen-ces
if compared with incubation in serum-free media, in
the media with 7 and 15% DMSO the basal levels of
hormone secretion increased: in the first case it has
reached the level of intact controls, in the second one
it exceeded significantly the control.

Stimulated with dbc AMP secretion of aldosterone
after incubation in media with DMSO decreased
significantly. In the presence of FBS the index remai-
ned at the level of corresponding serum-free medium
with 5, 7, and 10% DMSO. In the medium with 15%
DMSO and FBS the stimulated secretion reached
significantly lower level if compared with respective
serum-free solution of DMSO.
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