VIIK 57.043.085.23
T.IN. boHaAPEHKO'™*, KO.X. PYMMEX?

KpuoycTouMBOCTb OpPraHOTUNUYECKUX KYABTYP, NMOAYYEHHbIX
M3 TKaHe# HAAMOYEYHMKOB KPbIC Pa3HOro BoO3pacra

UDC 57.043.085.23
T.P. BONDARENKO'™*, YU.KH. RUMIEKH?

Cryoresistance of Organotypic Cultures Derived
from Adrenal Tissues of Rats of Various Ages

B pabote nccienoBaHa KpHOUyBCTBUTEIBHOCTh OPIaHOTUIIMUECKUX KYJIBTYp M3 TKaHEH HaIIOYEYHUKOB OCJIBIX KpPbIC Pa3HOTO
Bo3pacta (1, 3, 6 12 u 24 mecs1eB) Ha OCHOBE aHAIU3a YXU3HECIOCOOHOCTHU KJIETOK B KyJbType 10 U IOCJIe KpUOKOHCEPBUPOBAHUSA
B pucyTctBin 5% JAMCO . YcTaHOBIICHO, YTO CEKPETUPYIOLIAs CIIOCOOHOCTh KIETOK KYJIBTYpBI 3aBUCHUT OT BO3PACTa JKUBOTHOT'O, U3
TKaHeil KOTOPOTro MOJyYeHb! KyIbTYphl. KyabTypsl, OTy4eHHbIE U3 TKAaHEH CTapbIX )KUBOTHBIX (12-24 MecsueB), IMEIOT MEHbBLIYIO

aKTHBHOCTb U 00JIee YyBCTBUTEIbHBI K ICHCTBUIO HU3KHX TEMIIEpaTyp.
Knroueswie cnosa: xpruokoHCepBHPOBAHHUE, OPraHOTHITMYECKHE KYJIbTYPbI HaJIIIOYEUHUKOB, CEKPELIUs TOPMOHOB, JKM3HECIIOCO0-

HOCTb, BO3pAacCT >XKMUBOTHOI'O.

VY poGoTi HOCIiIKEHO KPiOUy TIHUBICTh OPraHOTHIIIYHUX KYJIBTYP i3 TKAHWH HaJHUPHUKIB O1KX 11ypiB pizHoro Biky (1, 3, 6, 12 Ta
24 wmicsiB) Ha MiACTaBi aHaANi3y XXUTTE3AATHOCTI KIITHH B KyJbTYpi J0 1 MiCJsl KpiOKOHCepBYBaHHs B mpucyTHocTi 5% JIMCO.
BcranoBneHo, 1o cekpeTyioda 34i0HICTh KIITHH KyJIBTYp 3aJI€KHUTh BiJl BIKy TBapHH, 3 TKAHUH SKOTO OTpUMaHi KynbTypu. Kynerypu
3 TKaHUH cTapux TBapuH (12-24 micswiB) MaroTh MEHIIY aKTUBHICTh Ta OLIBLI Yy TJIMBI A0 il HU3BKUX TEMIIEPaTyp.

Kniouogi cnosa: xpiokoHCepByBaHHs, OPraHOTUIIIYHI KyJIbTYpH HaJHUPHUKIB, CEKPELlisl TOPMOHIB, )KUTTE3IATHICTh, BiK TBAPHH.

The paper covers the studies in cryosensitivity of organotypic cultures derived from the adrenal tissues of white rats of various ages
(1, 3, 6, 12 and 24 months ) based on the analysis of viable cells in culture prior to and after cryopreservation in 5% dimethyl sulfoxide
presence. It has been established that secreting ability of culture cells depends on an age of the animal that the tissues were derived
from. The cultures of tissues of aged animals (12-24 months) have lower activity and higher sensitivity to low temperature effect.
Key-words: cryopreservation, adrenal organotypic cultures, hormone secretion, viability, animal’s age.

HHTepec MeTUKOB U OMOJIOTOB K U3YUEHHIO (hHU3HO-
JIOTUM KOPBI HAJIOYCYHUKOB OOYCJIOBJIEH TE€M, YTO
ATOT OpPTaH OTBEYACT 32 a/IalTAITIIO OPTaHU3Ma MIIEKO-
MMATAFOIINX, OTIPEIEISIIONTYI0 POIh B KOTOPOU UTPAIOT
CHHTE3 U CEKpEIHs TITIOKOKOPTHKOUI0B. Cpenu
JTAHHBIX TOPMOHOB BBICOKOW OMOJIOTHYECKON aKTHB-
HOCTBIO 00JIaIal0T KOPTUKOCTEPOH, albI0CTEPOH,
KOPTH30H U KOPTHU30J]I, @ HAUOOIBIIUM TITFOKOKOPTH-
KOUJIHBIM 3(PPEKTOM — KOPTUKOCTEPOH M KOPTHU3OJI,
YTO CBS3aHO C HAJIMYUEM TUIPOKCUIBHON TPYIIBI B
11-M momoXeHWU IUKIONEeHTaHNepruapodeHan-
TPEHOBOTO sI/Ipa.

BuioBoit 0COOEHHOCTHIO KPBIC SIBISIECTCS IOMIHH-
pyromuii cuaTe3 KopTukocTepoHa [10]. Cekpenus u
CHHTE3 TIIOKOKOPTUKOHUIOB PETYIUPYIOTCS aapeHo-
kopTuKOTporTHEIM ropMoHOM (AKTT). YTpara naarmo-
YEUHUKAMU TITIOKOKOPTUKOUTHOM (PYHKITHN HAAIIOUEY-
HHUKOB Y MJICKOTIUTAIOTNX BEAET K JICTATLHOMY HCXO-
ny. Ilpu crapeHun opranusmMa ropMOHalibHas aKTUB-
HOCTh TKaHEH JaHHOM >KeJie3bl CHUXkKaeTcs [7].

[Ipu ontuManbHOM criocobe KPHOKOHCEPBUPOBa-
HUS OPraHOTUIUYECKUX KYJIbTYp TKaHEH HaAmodey-
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Interest of medical workers and biologists to the
studying of adrenal cortex physiology is stipulated by
the fact that this organ is responsible for adaptation of
mammalian organism, the determining role in which
is played by the synthesis and secretion of glucocor-
ticoids. Among the mentioned hormones corticoste-
rone, aldosterone, cortisone and cortisol possess a
biological activity and the highest glucocorticoid effect
have corticosterone and cortisol. This is related to the
presence of hydroxyl-group in the 11" position of cyc-
lopentene hydrophenantren nucleus.

The species peculiarity of rats is dominating syn-
thesis of corticosterone [10]. Secretion and synthesis
of glucocorticoids are regulated with adrenocorticoid
hormone (ACTH). The loss of glucocorticoid function
by adrenal glands results in lethal outcome for
mammalians. With ageing this organ hormonal activity
of changes in them [7].

At optimal cryopreservation protocol for organo-
typic cultures about 15% of cells die in adrenal tissues
[6]. There was supposed that during cryopreservation
older cells died, since it made them more sensitive to
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HUKOB rorudaet okoio 15% kietok [6]. beiio BeiBH-
HYTO NPENIOI0KEHHUE, YTO TP KPUOKOHCEPBUPOBA-
HUM MOTru6aT Oosiee cTapble KIETKH, MMOCKOJIBKY C
BO3PacTOM MPOUCXOASAT U3MEHEHUS JUMUIHOTO
cocraBa MeMOpaH, 9TO ieJaeT ux 0ojee UyBCTBUTENb-
HBIMU K BO3JEUCTBHIO 3KCTPEMAJIbHBIX yCIOBHH
cpensl [8]. K ToMy e H3BECTHO, UTO TUTa3MaTHIECKIE
MeMOpaHBl — MEPBUYHOE 3BEHO MOBPEXKICHUU MPHU
neificTBUY HU3KUX Temmeparyp [1].

Lenp manHO# pabOTHI — HCCIIEAOBAaHIE KPHUOYCTOM-
YUBOCTH OPTaHOTUIINYECKUX KyIbTYp TKaHEH HaO-
YEUYHUKOB KpPBIC pa3HOI0 BO3pacTa.

Martepnaabl 1 meToAbl

UccnenoBanus ObLTM MPOBENCHBI HAa OENbIX Oec-
MOPOJHBIX KpbIcax pazHoro Bospacta (1,3, 6, 12 u 24
MECAILIEB), COACPKAIMMNKCSA B CTAHAAPTHBIX YCIOBHIX
BUBapwusl. Bce MAHUITYISITTIY C )KUBOTHBIMHU ITIPOBOJTH-
JIA COMIACHO MOJI0XKeHUsIM “EBpornelckoit KOHBEHIIUN
0 3aIIKTe MO3BOHOYHBIX KHUBOTHBIX, HCIIONB3YEMBIX
JUTSI DKCTIEPUMEHTANTBHBIX U IPYTUX HAYYHBIX IeIei”
(CrpacoOypr, 1985).

OKCTUPNALUIO 3HAOKPUHHBIX JKEJIE3 OCYIIIECTBIISA-
T ¢ COONIOICHUEM CTPOTHX MIPABUIT ACSTITHKH M aHTH-
CENTHUKH Y )KUBOTHBIX MOCTIE JIETKOTO HapKo3a 3pupom
1 nekanuranyn. KynbTHBHpOBaHUE OCYIIIECTBIISLTN IO
CTaHJapTHON MeToNuKe [9] B TeueHue 5 CyTOK.

Kynerypy Ki1eTok 3aMopakuBaiiu mof 3amuroit 5%
JAMCO [6] B KpHOCTOWKHUX aMITyJIax 00HEMOM 2 MIT
co ckopocThio oxiaxaeHus 1°C/mun mo —80°C u
MOCHEAYIOMMUM TOTPYXEHUEM B KXHIKHH a3oT,
OTOrpeBaNIM Ha BoJsTHOM OaHe mpu 42°C.

’KuzHecrmocoOHOCTH KIIETOK B KYJIBType OIpese-
JISUTK KOJIOpUMeTpruieckuM MetoaoM de Miguel B mo-
mudukaruu [3]. KonrmuecTBo )KU3HECTIOCOOHBIX Kile-
TOK ONpPEEsUTH OKPAITUBAHUEM CYIpPaBUTATbHBIM
KpacuTelleM TPUIIAHOBBIM CHHHM IOCie (pepMeHTa-
THUBHOTO pacIlleIUIeHNs PparMeHTOB OPTaHOTHUITHYEC-
KHX KyJbTYp HaamouedHuKoB. 3a 100% Obu1o mpuHsITO
o0111e€ KOJTMYECTBO KIETOK TKAaHH, HCIIOIB3yEeMO st
KyJIbTUBUpOBaHU. 1lpn oneHKe *KU3HECTTOCOOHOCTH
KJIETOK TIOCJe 3aMopaknBaHms-oTorpeBa 3a 100%
ObLIa MIPUHSATA KU3HECIIOCOOHOCTh KJIIETOK JI0 KpHO-
KOHCEpPBHPOBaHUSI.

ConepxaHue TITIOKOKOPTHKOUJIOB OIPEIEIIsLIH
(yopumerpuueckuM MetoqoM Pe3HukoBa B MOaU-
¢dukaruu [2].

OkcrpakThl runodusa (A7) nonyyanu no omnuca-
HUIO B pabote [6], HOpMUPOBAJIN HA KOJTHMYECTBO OeJI-
Ka, U3MEpeHHOoe 1o MeTtony bpendopaa [4], BBogun
B KYJIBTYPY KJIETOK U ITocJie | 4 MHKyOupOBaHUsI peru-
crpupoBany peaknuto Ha AKTT, cogepxarmutics B O

Craructrdaeckyro 00paboTKy IMOTy9IeHHBIX PE3Yilh-
TaTOB OCYIIEeCTBIUTH 10 MeToAy CthionenTa-durepa

[5].
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the effect of extreme environmental conditions [8]. It
is also known that plasma membranes are the primary
links of impairments under low temperatures [1].

The research aim is to investigate the cryoresistance
of organotypic cultures derived from adrenal tissues
of the rats of various ages.

Materials and methods

The studies were carried-out in white breedless rats
of different ages (1, 3, 6, 12 and 24 months) maintained
under the standard vivarium conditions. All the
manipulations with animals were performed according
to the statements of “European convention for the
protection of vertebrate animals used for experimental
and other scientific purposes” (Strasbourg, 1985).

Endocrine glands were extirpated with keeping all
the strict rules of aseptics and anti-septics in the
animals after light narcosis with ether and decapitation.
Culturing was made on standard methods [9] for 5
days.

Cell culture was frozen with 5% DMSO protection
[6] in cryostable 2 ml vials with cooling rate of
1°C/min down to —80°C and following plunging into
liquid nitrogen, thawed on water bath at 42°C.

Cell viability in culture was examined with
colorimetric method modified by de Miguel [3]. The
amount of viable cells was studied by staining with
trypan blue supravital dye after enzyme cleavage of
the organotypic culture fragments of adrenal glands.
Total amount of tissue cells used for culturing was
assumed as 100%. When estimating the post-thaw
viability of cells the one of the cells prior to cryopreser-
vation was assumed 100%.

The content of glucocorticoids was found with
modified by Reznikov fluorimetric method [2].

Pituitary extracts (PEs) were obtained as described
in the paper [6], levelled on the amount of protein
measured by Bredford’s method [4], introduced into
cell culture and after an hour of incubation the reaction
of ACTH containing in PEs was recorded.

The results were statistically processed by the
Student-Fisher’s method [5].

Results and discussion

Endocrine cells in case of preserving their structural
integrity during their growth out of an organism are
known as secreting corresponding hormones using
exogenic precursors for hormone synthesis [12]. Based
on this at the first stage of our research we have
examined culture cell viability at all culturing terms
(1-5 culturing days).

After culturing for 24 hrs in all variants of cell
culture the viability about 73-78% was observed, that
was likely related to the methods of culture obtaining,
dissection, resulting in the mechanical damage of a
part of cells and their dyeing (Table 1). These results
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Pe3yAbTatel M 00CYy)XAeHHne

I/ISBeCTHO, YTO SHAOKPUHHBIC KIICTKH
B ClTy4ae COXPaHEHUs CBOECH CTPYKTYPHOM
LHECJIOCTHOCTHU IIPpU POCTEC BHEC OpraHu3Ma
MOT'YT CCKPETUPOBATH COOTBECTCTBYIOLIUC
TOPMOHBI, UCIIOJIB3Ys 3K30I'CHHBIC IIPEI-

Taonuna 1. )KuznecrnocoOHOCTh KJIETOK OPraHOTUIIUYECKUX KYIBTYP,
MOJIyYESHHBIX M3 HAJMOYSYHHKOB KPBIC pa3HOTO BO3pacTa B
pas3yIn4HbIC CPOKU KYJIBTUBHUPOBAHUS B % OT HCXOAHO B3SITOTO

Marepuaia

Table 1. Viability of cells of organotypic cultures derived from rat’s
adrenal glands within various culturing terms, in percentage from

initially obtained material

IMECTBCHHUKU MJId CUHTEC3a TOPMOHOB Bospact CpOKHU KYABTUBUPOBAHUS, CyT

[12]. Ha ocHOBaHMU 3TOT0 Ha IEPBOM 3Tare e Culturing terms, days

Hamel paboThl ONPEAEISUTH KIU3HECTIO- Animals’ | ) 5 4 5

age, month

COOHOCTP KIJIETOK KYJIBTYPHI Ha BCEX CPO-

Kax KyJeTuBupoBaHus (1-5 cyTkn). 1 7821449 | 80,32%535 | 8228515 | 8288+561 | 8448+569
ITocne 1-X CyTOK KyJETHBHPOBAHUS BO

BCeX BAPHAHTAX KYJKTYPhI KIETOK HAGIIO- 3 79,08=4,61 | 80,88+501 | 81,80+521 | 81,78=574 | 8582%6,51

- 0,

ZlaJn KH3HECTOCOOHOCTD OKono 73-78%, 6 7928501 | 8176+563 | 8248564 | 8376=569 | 84,33+6,24

YTO BUJIMUMO CBSI3aHO C METOAMKOM IONY-

YEHHUS KyJIbTYp — UCCEUCHUEM, B PE3YJIb- 12 73,08=4,66 | 7432+502 | 7455+501 | 7338491 | 7580=4,67

Tare KOTOPOIO YacTh KJIETOK IMOIy4aroT

MeXaHHYeCKHE TIOBPEKACHNA W TOTH- 24 71,12£392 | 72142536 | 7331%4,98 | 7423%511 | 74,24%521

Oatot (Tabn. 1). OTu pe3ynbrarsl coma-
CYIOTCSI C TaHHBIMH, [TOJTyYE€HHBIMH JIISI OPTaHOTHIIH-
YECKUX KYJIBTYp U3 HAAMOYEYHHKOB, CEMEHHUKOB U
ITATOBUIHON KeJIe3b HOBOPOXKIACHHBIX TTOpocsT [3].
[Ipu mocnenyromemM KylbTHBUPOBAaHWH OTMEJaslach
TEHACHINA K POCTY YHCIIa KU3HECTIOCOOHBIX KIIETOK.
Crenyer Takxe OTMETHTDH 00Jiee HU3KYIO KHU3HECIIO-
COOHOCTB 00Pa3LIOB KYIBTYPbI KJIETOK U3 TKaHEeH cTa-
PBIX KUBOTHBIX 10 CPABHEHHUIO C KIIETKaMU U3 TKaHEH
MOJIOZBIX JKMBOTHBIX. IIprueM TeHneHIus K pocTy
KOJIMYECTBA JKU3HECTIOCOOHBIX KJIETOK AJIs1 00pa3LoB,
MIOJTyYEHHBIX Y CTapbIX KUBOTHBIX, HE OTMEYAJIACh.

JlaHHbIA (akT MOXKET OBbITh CBS3aH C Pa3BUTHEM
MIPOLIECCOB CTAPEHMS B TKAHAX HAIIOYEYHHKOB, YTO
MTOATBEPKAAETCS NTaHHBIMH O JTUHAMHUKE CEKpEeLHU
11-OKC B cpeny KynbTHBHPOBaHUS (PUCYHOK) —
(hyHKUIMOHAIBHOM XapaKTePUCTUKE TaHHON OPraHOTH-
MUYeCKON KyIbTyphl. [Ipodmnm KpuUBBIX TUHAMHUKA
cexpenuH 11-OKC st KyneTyp U3 TKaHEH )KUBOTHBIX
pa3HOro BO3pacTa coBnanaroT. Bo Bcex cirydasx Mak-
cuMajbHas cekpenus Habironaercs Ha 5-€ CyTKH
[0oCJI€ Hayaja KyJIbTUBHPOBAHUSA, YTO COBIAJAET C
JAaHHBIMHU JPYTUX UCClenoBaTene [6, 8], mpu 3Tom
JUTS BCEX BO3PACTHBIX I'PYTII OTMEYEHBI JOCTOBEPHBIE
pazmuuns (p<0,05) 1Mo OTHOMIEHWUIO K YPOBHIO CEK-
penun B 1-€ CyTKH KyJIbTUBUPOBaHUS. [|0CTOBEpHBIX
OTIIMYUH MEX]Ty YPOBHIMH CEKPELIUH B KYJIbTypax U3
TKaHEH MOJOABIX XUBOTHBIX (1, 3 u 6 MecseB) He
HaO0JI01aNI0Ch, @ YPOBEHb CEKPELUH IS KyJIbTyp U3
TKaHEH cTaphIx KUBOTHBIX (12 m 24 Mecsra) 10CcTo-
BepHO (p<0,05) cHmKaics.

CuHTE3 1 CeKpenys IITIOKOKOPTHKOUIOB B OpTaHU3-
Me koHTponupytorcss AKTI, T. e. peakuus KyJabTypsl
Ha €ro BBEACHHUE B CpeAy TakKe SBISIETCS IOKa-
3arereM (YHKIMOHAILHOW aKTUBHOCTH KJIETOK. B
9THX SKCIIEPUMEHTAX ObLTH UCTIOIB30BAHBI KYJIBTYPHI
C MAaKCUMaJIbHOW aKTUBHOCThIO cekperuu 11-OKC
(5-cytounsie). [Tocne 1 yaca naky6anuu ¢ 1" Habmro-
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conform to the data obtained for organotypic cultures
derived from adrenal glands, testes and thyroid gland
of new-born piglets [3]. During following culturing
the tendency to the growth in the number of viable
cells was traced. Lower viability of the samples of
cell cultures from the tissues of aged animals should
be also noted if compared with the cells from the tissue
of young animals. Herewith no tendency to the growth
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KoHueHTpauums 11-OKC, mkr/mr 6enka
11-OKS concentration, pg/mg of protein

1 2 3 4 5 6

MpooMKMTENBHOCTL KYNETUBUPOBAHWUS, CYT
Culturing duration, days

Junamuka cexpennu 11-OKC B cpeny KynsTUBHPOBaHUS
OpPTraHOTHIIMYECKHUMHU KyJIbTYpaMy HaAIIOYEYHHKOB KPBIC
pasnoro Bospacta, Mec (n=8): @ —1; M —3; A —6; @ —
12; O —24. * — cTaTUCTUYECKH TOCTOBEPHBIE OTIMYHS TI0
CPaBHCHUIO C JaHHBIMH Uil | CYTOK KyJIbTHBHPOBaHHS,
p<0,05

Dynamics of 11-OCS secretion into culturing medium by
organotypic cultures of adrenal glands of rats with various
ages, months (n=8): ®_|H-3A-60_12; O-24:
* — statistically significant changes as compared with data
for the 1st day of culturing, p<0.05
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Taduuna 2. YpoBeHb 0a3anbHON U CTUMYIIUPYEMOM
CEKpPELNI TOPMOHOB KYJIBTYPaMH, IOJTyYCHHBIMH 13
HaJIIIOYEYHHKOB JKMBOTHBIX Pa3HOro Bo3pacra (n=8)

Table 2. Level of basal and stimulated secretion of
hormones by the cultures obtained from adrenal glands of
rats of various ages (n =8)

. YpoBeHb
B YpoBeHb 6a3arbHOU .
03pacT crumyaupyemon OI'
cekpenuu 11-OKC,
JKUBOTHBIX, cekpenuu 11-OKC,
MKIr/Mr 6eaka
pMec Level of basal secretion MKI/Mr Genxa
Animals' age, f 11-OKS y i Level of PE stimulated
months ol ' Hg/mg o secretion of 11-OKS,
protein .
Hg/mg of protein
1 0,320%+0,015 0,384=+0,019*
3 0,341+0,016 0,409=+0,023*
6 0,337+0,014 0,387=+0,020*
12 0,250+0,013 0,277+0,015*%
24 0,240+0,011 0,265%+0,013

IMMpumeyanue: * — [OCTOBEPHBIC PA3IHYHS IIPU CPABHEHUH C
ypoBHeM 0Oa3anbHoi cexpenun, p< 0,05.

Notes: * — significant differences as compared with basal
secretion level, p< 0.05

Jady YBEIUYEHHE YPOBHS CEKPELIMH TOPMOHOB BO
BCeX HcchenyemMblx obpasnax (tadm. 2). Kak BugHo,
3TO yBEJIHUYEHHE OBbLJIO Pa3InUHBIM [T 00pa3LoB U3
TKaHEH JKMBOTHBIX Pa3jIMYHOIO BO3pacTa: MPHUPOCT
ctumynupoBanHoit AKTI cexpeunn ymeHbIancs ot
20% anst KynbTyp TKaHel 1-MecsSYHBIX KUBOTHBIX J0
11% pns TkaHe#d ctapbix (24 Mec) KUBOTHBIX. JTO
MOJKET O3HauaTh, YTO C BO3PACTOM B TKAHSX HAJIIO-
YEYHUKOB MOXKET M3MEHSTHCA yPOBEHb CEKPEeIUU
TOPMOHOB 32 CYET YMEHBIICHHUS CHHTE3a TOPMOHOB
100 U3MEHEHHUS PEIENTOPHBIX B3aMMOACHCTBUH.

ImaBHOW (yHKIMEH HAATIOUYEUHUKOB SIBISETCS
peanu3anus aJanTalliOHHBIX MEXaHU3MOB, KOTIa
KJIETKM MONaAaoT B HOBBIE, HE (DU3HOJIOTHYECKHE
ycnoBusa. BosHukaer Bompoc, KakuM oopa3om OymyT
pearupoBarb (U3N0IIOTHUECKH HEPABHOLICHHBIE KIIET-
KM TKaHEeU MOJIOZBIX M CTApBIX KUBOTHBIX IIPH JEHCT-
BUHM (PAKTOPOB KPUOKOHCEPBHPOBAHUS, KOTAA HA
KJIETKH IEUCTBYIOT TEMIIEpaTypa, TMIEPTOHNYECKHE
PaCTBOPHI ANIEKTPOIUTOB U HEAJIEKTPOIUTOB U IPyTHE
(hakTopsl.

[lomyuennslie gannble (Tabi. 3) TOBOPST O 3aBHUCH-
MOCTH KPHOYYBCTBHUTEIBLHOCTH TKaHEW HaAIO4yed-
HUKOB OT BO3pacTa KMBOTHOTO: B KyJIbType TKaHEH
MOJIOABIX KUBOTHBIX KOJIMYECTBO COXPAHUBIIHUXCS
KJIETOK MOCJE€ KPUOKOHCEPBUPOBAHUS COCTABIISIO
68-69, y 12-mecsauHbIX — OKOJIO 56, a 24-MeCSUHbIX —
noutu 52%. JlocToBepHOE CHMKEHHUE KU3HECTIOCO0-
HOCTHU KJIETOK TKaHEH CTapbIX KUBOTHBIX IO CpaBHE-
HHUIO C KJIETKAaMH MOJIOABIX JKHBOTHBIX (p<0,05), B03-
MO)KHO, CBUJICTEIIBCTBYET 00 YXY/IIIICHHUH aJIaNTalnOH-
HBIX BO3MOYKHOCTEH TKaHeH CTapbIX )KUBOTHBIX BCIIE-
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in the amount of viable cells for the samples obtained
from aged animals was found.

This fact may be connected to the development of
ageing processes in adrenal tissues, that is confirmed
with the data on the dynamics of 11-OCS secretion in
culturing medium (Figure), functional characteristic
of this organotypic cultures. Profiles of the curves of
11-OCS secretion dynamics for the cultures from the
tissues of animals of different ages coincide. In all the
cases maximal secretion is observed to the 5" day after
culturing start that also coincides with the data of other
researchers [6, 8] herewith for all age groups there
are found statistical differences (p<0.05) in respect to
the secretion level during the first 24 hrs of culturing.
No statistically significant differences between the
secretion levels in the cultures from the tissues of
young animals (1, 3 and 6 months) were observed and
the secretion level for the cultures from the tissues of
aged animals (12 and 24 months) statistically and
significantly reduced (p<0.05).

Synthesis and secretion of glucocorticoids in an
organism are controlled with ACTH, i.e. the culture
response to its introduction into a medium is also an
index of functional activity of cell functional activity.
In these experiments there were used the cultures with
maximal activity of 11-OCS secretion (5days’). In an
hour after incubation with PEs an increase in the level
hormone secretion in all the studied samples was
observed (Table 2). As it is seen, this rise was different
for the samples from tissues of animals of various ages:
an increment of stimulated ACTH secretion decreased
from 20% for the cultures of tissues of 1month’s
animals down to 11% for the tissues of aged animals
(24 months). This may mean that with age in adrenal
tissues the hormone secretion level may change due
to either lessening of hormone synthesis or variations
in receptor interactions.

The main function of adrenal glands is realization
of'adaptation mechanisms when the cells occur in new
non-physiological conditions. In what way physiolo-
gically unequal cells of young and aged animals under
the influence of cryopreservation factors will respond,
when temperature, hypertonic solutions of electrolytes
and non-electrolytes as well as other factors affect?

The obtained data (Table 3) reflect the dependences
of cryosensitivity of adrenal tissues on an animal age:
in the culture tissue of young animals the number of
preserved cells after cryopreservation made 68-69,
about 56 in 12 months and almost 52% in 24-months’
ones. Statistical decrease of cell viability of the tissues
of aged animals in comparison with the cells of young
ones (p<0.05) demonstrates likely the aggravation of
adaptation possibilities of the tissues of aged animals
because of age alterations occurring in adrenal tissues.
Due to this the tissues of aged animals occurred to be
more sensitive to the effect of environmental damaging
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CTBHE BO3PACTHBIX M3MEHEHUH, MPOUCXOMAIMUX B
TKaHSX HA/IMOYEYHHKOB. BelecTBre 3Toro TKaHu cra-
PBIX J)KMBOTHBIX OKa3bIBalOTCA 0oJiee UyBCTBUTEIb-
HBIMH K AEHCTBHIO MOBPEKAAIOMINX (HaKTOPOB CPEbI,
peaIu3yoMuXcs B Mpoliecce HU3KOTEMIIEPATypHOTIO
KOHCEPBHUPOBAHMS.

Hcnonp30BaHHBIN METOI KPHOKOHCEPBUPOBAHHS
ObUT pa3paboTaH Ui OPraHOTUIIMYECKOW KYJIBTYPHI
13 HA/IMTOYCYHUKOB HOBOPOXKICHHBIX MTOPOCST 1 0bec-
TIeINBaJI COXPAHHOCTh 85% KIIETOK YKa3aHHOU KyJIb-
Typsl [6, 8]. IIpu ero ncnonp30BaHNH 7151 KPUOKOHCEP-
BHUPOBaHUsI OPTaHOTHIIMYECKOW KYJIBTYpPhI U3 HAJIIIO-
YEYHUKOB KpbIC OH MeHee 3 dekTuBeH. BeposTHO, 3T0
00yCIJIOBIIEHO BHJIOBBIMH Pa3IHYUsIMH TKaHEH HOBO-
POXIEHHBIX IOPOCAT U KPBIC, & TAKKE BO3PACTHBIMHU
O0COOCHHOCTSIMHU: TKaHU HAANOYEYHHKOB HOBOPOXK-
JEHHBIX TIOPOCST 110 CBOMM CBOMCTBaM MPHOINKAIOT-
Cs1 K SOMOPUOHAIBHBIM TKaHSM, a TKAHH KPBIC, HCIIOJb-
30BAHHBIX B JKCIECPUMEHTE, SABISIOTCSA TKaHAMH
3pEJIBIMH.

BbiBOAbI

YCTaHOBJIEHO, YTO CEKPETHPYIONIAsi CIIOCOOHOCTH
KJIETOK OPTaHOTUITUYECKUX KYJIBTYDP HAAIOYEYHIKOB
KpBIC U UX OTBET Ha CTUMYJIATOPHI CTEPOUOTEHE3a
HW3MEHSIOTCS ¢ BO3PACTOM JXKHUBOTHBIX. KymbTypsl,
MOJIyYeHHbIC M3 TKaHEW CTapbhIX KMBOTHBIX (12-24
Mecs1a), XapakTepu3yTcs Oonplield YyBCTBH-
TEIBHOCTBIO K ACHCTBUIO HU3KUX TEMIEPATyp IO
CPaBHEHHUIO C TKaHSIMHU MOJOJIBIX >KUBOTHBIX (1-6
MECALIEB): COXPAHHOCTb KJIETOK KyJIbTYypbI U3 TKaHEH
CTapbIX KUBOTHBIX IOCIIE 3aMOPAKUBAHUA-OTOIPEBa
nof 3amuTor 5% AMCO nocToBEpHO MEHBIIE COX-
PaHHOCTH KJIETOK MOJIOJIBIX KUBOTHBIX.
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Taoauuna 3. KonngecTBo )XM3HECTIOCOOHBIX KJIETOK B
HPOLEHTAaX OT KOHTPOJIA MOCTIe 3aMOPaKHBAHMU-
ororpesa (n=8)

Table 3. Number of viable cells in percentage after
freeze-thawing (n = 8)

JK13HecnocobHOCTb KAETOK, %
BospacT >KUBOTHEIX, MeC OT KOHTPOAS
Animals' age, months Cell viability, percentage of
control

1 68,21+3,05

3 67,53+3,21

6 69,04+3,48

12 56,42+0,52*

24 52,41+2,94*

IIpumeuanne: * — CTaTHCTHYECKH JOCTOBEPHBIC PA3IUIUS MO
CPaBHEHUIO ¢ JaHHBIMHU AJ 3-6-MeCAYHbIX )KUBOTHBIX, p<0,05.

Notes: * — significant differences as compared with the data for
3-6 months’ animals, p<0.05.

factors realising in the process during low temperature
preservation.

Used cryopreservation method was developed for
organotypic culture of adrenal glands of new-born
piglets and provided the survival of 85% of cells of
the mentioned culture [6, 8]. During its application
for cryopreservation of organotypic culture of rat’s
adrenal glands it is less effective. It is probably
stipulated by the differences of species for the tissues
of new-born piglets and rats, as well as by age
peculiarities: the tissues of new-born piglets’ adrenal
glands on their properties approach to embryonic
tissues and the rat’s ones used in experiment are mature
tissues.

Conclusions

Secreting ability of organotypic culture cells of rat’s
adrenal cultures and their response to stimulators of
steroidogenesis has been established to change with
age of animals. The cultures derived from the tissues
of'aged animals (12-24 months) are characterised with
higher sensitivity to low temperature effect if
compared with those of young animals (1-6 months):
the integrity of culture cells derived from the tissues
of aged animals after freeze-thawing under 5% DMSO
protection is statistically lower than the integrity of
the cells of young animals.
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