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Study of Possibility to Obtain and Cryopreserve
Adrenal Cell Primary Culture of Newborn Piglets

WccnenoBany BIHsSHHE crmocoba KPUOKOHCEPBUPOBAHUS OHOIIOIMYECKOTO Marepualia (COCTaB KpPIOSaHIHTHOﬁ Cpeabl, CKOPOCTH
OXJIAXKJACHUA, KPUOKOHCEPBUPOBAHUEC (I)pal"MeHTOB TKaHU NN HepBH‘IHOﬁ Ky.III)Typr) Ha ’KM3HECIIOCOOHOCTH KIIETOK HaAIIOYCYHUKOB
HOBOPOKACHHBIX IOPOCHT, a TAKIKE UX ITOBEACHUEC ITPU JalbHEHIIIeM KYJbTUBUPOBAHUH. Pa3pa60TaJH/1 croco6 KPUOKOHCEPBUPOBAHUS,
MO3BOJISIOIIHWN TOCTHYL BBICOKOM COXpaHHOCTHU U JKM3HECIIOCOOHOCTH KJIETOK, a TaK¥X€ COXPAaHUTHb CIIOCOOHOCTH K aiare3nun u
paciuIaCTbIBaHUIO IIPHU MO CICAYIOUEM KYJIbTUBUPOBAHUU.

Knwueevie cnosa: q)pal"MeHTbI HaANNOYCYHUKOB, MEPBUYIHAA KYJIbTYypa KJICTOK HAANOYCYHUKOB, KPUOKOHCECPBUPOBAHUEC,
)I(I/I3HCCHOCO6HOCTL, aare3us.

JocnimpkyBanu BILUIMB CIOCO0y KpiOKOHCEpBYBaHHs GioyioriuHoro marepiany (Ckjax Kpio3aXHCHOTO CEPEIOBHINA, IIBHIKICTH
OXOJIO[DKCHHS, KPIOKOHCEPBYBaHH (pparMeHTiB TKAaHUHHU 200 MIEPBUHHOI KIITHHHOT KyJIBTYPH) Ha )KUTTE3JaTHICTh KIIITHH HaIHUPHUKIB
HOBOHAPOXKEHUX MOPOCAT, @ TAKOXK IX IMOBEIHKY IPHU MOAANBIIOMY KyJIbTHBYBaHHI. Po3pobuin crocib KpiokoHCepBYBaHHS, KU
JI03BOJISIE IOCSATTH BHCOKOTO PiBHSI 30€pEe)KESHHSI TA )KUTTE3NATHOCTI KIITHH, @ TAKOX 30€perTH 31aTHICTh /10 aare3ii Ta po3IuiacTyBaHH:
IPH HACTYITHOMY KyJIBTHUBYBAaHHI.

Knrouoei cnosa: hpparmeHTn HaTHUPHUKIB, IEPBUHHA KYJIbTYpa KIIITHH HaTHUPHHKIB, KPIOKOHCEPBYBaHHS, )KHUTTE3IaTHICTb, are3is.

There was investigated the effect of method of biological material cryopreservation (composition of cryoprotective medium,
cooling rate, cryopreservation of tissue fragments or primary cell culture) on viability of newborn piglets adrenal cells as well as their
behavior during further culturing. The cryopreservation method, enabling to achieve a high survival and viability of cells as well as to

preserve their ability to adhesion and flattening during further culturing was developed.
Key words: adrenal fragments, primary culture of adrenal cells, cryopreservation, viability, adhesion.

Kiterounast u TkaHeBast TpaHCIDIAHTAIIHS BCE YaIlle
TIPUMEHSCTCS JUTS JICUSHHSI 3a00JICBaHUI YHTOKPUHHOH
CHCTEMBI, COTIPOBOXKIAAIOMIMNXCS HEOCTATOTHOM
BbIpaboTKOi ropMoHOB [ 11]. [Tpu neuenun nepBuaHON
U BTOPUYHOU TOPMOHAJbHOM HaANMOYEUHUKOBOU
HEJ0CTaTOYHOCTH JI0Ka3aHa 3¢ ()EeKTUBHOCTh TpaHC-
IJIAaHTALMU KJIETOYHBIX U OPTaHOTUIINYECKUX KYJIBTYP
HAJIMOYEYHUKOB [6, 18, 21]. [l monydyeHus OUOI0TH-
YECKOT0 Marepualia B SKCIIEPUMEHTAIbHBIX LENAX U
JJIsI KIMHUYECKOrO MPUMEHEHHUSI B MEPCIEKTUBE
JIOHOpPaM¥ KJIETOK W TKaHEW I KCeHOTpaHCILIaH-
TaIlliX Y€JI0BEKY MOTYT OBITh CBHHBH.

KpunoxoncepBupoBanue — Hanbosnee nprueMiIeMblit
CHoco0 IOJITOCPOYHOTO XPaHEHUs! OMOIIOTHYECKOTO
Marepuaiia A0 TpaHCIulaHTanuu. Ha coBpemMeHHOM
JTane pa3BUTHUS KPHOOHMOIOTHH Pa3pabOTaHbl PEeXKH-
MBI 3aMOpakUBaHHs (PParMEeHTOB ¥ OPraHOTHIINYEC-
KHX KYJIBTYp TKaH! HaITOYEYHUKOB, TO3BOJISIOIINE CO-
XPaHHUTh TOPMOHOITPOIYIIUPYIOIITY O PYHKIIHIO KIIETOK
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Cell and tissue transplantation is mostly used for
treatment of endocrine system diseases accompanied
by insufficient hormone production [11]. During treat-
ment of primary and secondary hormonal adrenal de-
ficiency there was established the efficiency of cell
and organotypic adrenal cultures’ transplantation [6,
18, 21]. For obtaining the biological material for ex-
perimental purposes and clinical use the pigs could be
perspective donors of cells and tissues for xenotrans-
plantation in human.

Cryopreservation is the most reasonable method for
long-term storage of biological material prior to trans-
plantation. The freezing regimens for fragments and
organotypic cultures of adrenal tissue, enabling to pre-
serve hormone-producing cell function [4, 6] have been
designed at the present stage of cryobiology develop-
ment. However, organotypic culture does not manifest
a proliferative activity under long-term culturing. Its
trophic support is impaired during culturing, and there
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[4, 6]. OgHako opraHOTUITNYECKAst KYIbTypa IMpH J0-
TOCPOYHOM KYJIETHBUPOBAHWH HE TPOSIBIISIET MpoITide-
paTuBHON aKTUBHOCTH. B porecce KynsTuBHpOBaHUA
HapymaeTcs ee Tpopuueckas NoJAepiKKa, HaKaru-
BalOTCSl BpEAHbIE NPOAYKTH OOMEHA BEIECTB, YTO
NPUBOAMT K AETPaJallii TakoW KyJIbTypbl Ha 5—7-€
CYTKH KyJbTHBHpOBaHUs [17]. AnbTepHaTUBHBIM
HUCTOYHUKOM OHMOJIOTHYECKOr0 MaTepuaa Ajs TpaHe-
MIJIAHTAIUU SIBISIETCS] TIEPBUYHAS KYJIbTypa KIETOK
(ITIKK) naamoueunukoB. /s momyaenus [IKK Hatus-
Has TKaHb MOJIBEPracTCs U3MEIBICHUIO Ha (parMeH-
THI ¥ TIOCNIeAyroIeld (epMeHTaTUBHON 00paboTke
(puc. 1). [lomyyeHHbIE OOUHOYHBIE KIETKH MOMeE-
LIAFOTCS B TUTATENBHYIO CPEyY ISl KyTbTHBHPOBAHMSL.
Kpuoxoncepsuposanue nossoingeT xpaHuTh [1KK
JUTUTENIBHOE BpPEMS 10 MOMEHTa TPAHCIJIAHTAllUU.
KpunokoHcepBrpoBaHue OMOIOTHYECKOro Marepuaia
B BuJe (hparMeHToB TKaHU OoJiee OBICTPBIA U HKOHO-
MHUYECKH BBITOJHBIN MPOLIECC IO CPABHEHUIO C KPHO-
KOHCEPBUPOBAHHEM INEPBUYHON KYyJBTYpHI. 3amac
KPHUOKOHCEPBUPOBAHHON TKAaHHU IO3BOJISIET B JH000€
Bpemst noiryunth [TIKK. [Ipu coxpanenun mMopdoso-
THYECKHX U (PyHKIMOHATBHBIX ocobenHoctel, ITIKK,
MOJTyYSHHBIE 13 KPHOKOHCEPBUPOBAHHBIX ()PArMEeHTOB
TKaHU, MOTYT OBITh HCITOJIB30BAHBI IS JAIbHENIIIIX
HCCIEeI0BaHUI WIX TPaHCIUIAHTALMM.

KpuokoHncepBupoBaHue JOMKHO OOECIIEUHBATh
COXPaHHOCTh MAaKCHUMAaJIbHOTO KOJIMYECTBA JKHU3HE-
CrocoOHBIX Ki1eTOK. Kpome Toro, KieTku, moitydeHHbIe
13 KPUOKOHCEPBUPOBAHHOTO MaTepHaia 1 pegHa3Ha-
YEeHHbIE AJIS KyJIBTUBUPOBAHUs, JOJDKHBI 001a1aTh
CHOCOOHOCTBIO K air€3UH U PACIUIACTHIBAHHIO.

B nocrynHoil nuteparype oTCyTCTBYIOT CBEIEHUS
o nosryaenun [ IKK 13 kpriokoHcepBUpOBaHHBIX (ppar-
MEHTOB HaJII0YeYyHUKOB. Takxke He pa3paboraHa
MeToauka KpuokoHcepsupoBanusa IIKK nHagmoueu-
HHUKOB HOBOPOXKJIEHHBIX MOPOCST, MOJYYECHHBIX U3
HATHBHBIX ParMeHTOB TKaHH.

B nameit pabore MbI HCCIIeIOBAIN B CPABHUTEIb-
HOM aCIeKTe KU3HECIIOCOOHOCTh M aAre31I0 KIIETOK
HaJTO0YEYHUKOB HOBOPOXKIEHHBIX IOPOCST, IOITYUEH-
HBIX U3 KPHOKOHCEPBUPOBaHHBIX (YParMeHTOB TKaHHU,
a TaKke u3 KpuokoHcepsuposanHoi ITKK.

Lenb paboTsl — pazpaboTka criocoda KpHOKOHCEp-
BHUPOBaHMs OMOJIOTHYECKOr0 MaTepualia B Buzae ¢par-
meHTOB TKaH!u U [TKK Harmo4euHuKOB HOBOPOKIAEH-
HBIX IOPOCAT, TO3BOJISIONIETO COXPAHUTH MAaKCHMaJlb-
HO€ KOJIMYECTBO >KM3HECTOCOOHBIX KIETOK s
JATbHEHNIIEro Ky IbTHBUPOBAHNS.

Matepnanbl 1 meToAbI

DKCIEpUMEHTHI MPOBEICHBI B COOTBETCTBUU C
"OOMmKUMH TPUHIIUTIAMY 3KCTIEPUMEHTOB Ha JKUBOT-
HbIX", o100peHHbME 111 HarmonanbHeIM KOHTpeccoM
o 6uoatrke (2007, KueB) u cornmacoBaHHBIMHU C TIOJIO-
sxenusimu "EBponeiickoit KonBeHIu o 3a1uTe no3Bo-
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is an accumulation of toxic products of metabolism,
that results in degradation of the culture by the 5-7%
day of culturing [17]. Primary cell culture (PCC) of
adrenal glands is the alternative source of biological
material for transplantation. For obtaining the PCC the
tissue is fragmented and then treated with enzymes
(Fig. 1). Obtained single cells are placed into nutrition
medium for culturing. Cryopreservation enables to pre-
serve PCC during long period prior to transplantation.
Cryopreservation of biological material in the form of
tissue fragments is more rapid and cost-effective proc-
ess unlike the primary culture cryopreservation. The
stock of cryopreserved tissue enables to obtain PCC
when required. If morphology and functional peculi-
arities are preserved, the PCC, obtained from cryo-
preserved tissue fragments may be used for further
research and transplantation.

Cryopreservation must provide the preservation of
maximum number of viable cells. Moreover, the cells
obtained from cryopreserved material and suitable for
culturing should have the ability to adhesion and flat-
tening.

The available literarture does not contain the infor-
mation on obtaining the PCC from cryopreserved frag-
ments of adrenal glands. There is also no descibed
method of cryopreservation of newborn piglet adrenal
PCC obtained from native tissue fragments.

In this paper we compared the viability and adhe-
sive ability of newborn piglet adrenal cells obtained from
cryopreserved fragments of tissue and from cryopreser-
ved PCC.

HaruHnas TkaHb
Native tissue

Mexanndeckoe| Mechanical
usMenbyenue| blending
Kpuokoncep- | Kpuokorcepsu-
DparMeHThI BHPOBAHHE POBaHHbIE
Fragments (parmenTs
Cryopreser-
. Cryopreserved
vation
fragments

®DepmenratuBHas 06paboTKa
Enzymatic treatment

v

OuHOYHBIE
KIETKH

OuHOYHEIE
KIICTKH

Single cells Single cells
A4
TIKK IIKK
PCC PCC

Puc. 1. Cxema nonydenus [TKK 13 HaTUBHBIX 1 KPHOKOHCED-
BHUPOBAHHBIX ()parMEHTOB TKaHU.

Fig. 1. Diagram of PCC derivation from native and cryopre-
served tissue fragments
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HOYHBIX )KHBOTHBIX, UCIIOJIb3YEMBIX 151 9KCIICpUMEH-
TaJIbHBIX U IPYTUX HayuHbIX Heneil" (CtpacOypr, 1985).

HctouHnkoM OHMOIOrHYECKOTO MaTepuala Cly-
UM HOBOPOXKIECHHBIE MTOPOCSTA IEPBOTO MOKOICHHS
MIOpOJI KpyTHas Oenas U yKpanHCKas MsCHas.

[Tocne sxkcTHpmanuy Kene3bl U3METbuaTu Ha
(bparMeHTBl pa3MepoM OKoo 1 MM3, OTMBIBaIH OT
kpoBu 3—4 paza cpernoit 199 (“Sigma”, CILIA) ¢ anTHONO-
THKaMH (TICHUIMIUTHH, CTPENTOMUIINH). DparMeHThI
HaJIOYEYHIKOB KPHOKOHCEPBUPOBAIIN O 3aIIUTON
mumerwicynbdokcuna (JIMCO) B KOHEUHOH KOHIIEHT-
paun 10% c UCIIONB30BaHUEM IBYX PEKHMOB 3aMO-
paKUBaHU: B pexuMe | ¢pparMeHTsl OXJIaXAaIn o
ckopoctbio 5°C/mun no —70°C Ha mporpaMMHOM
3amopaxuareie "Cryoson" (I'epmaHus) ¢ nocienayo-
LIUM TOTPYKEHUEM B )KUIKHUH a30T, B peKUME 2 — CO
ckopoctbio 100—150°C/mun o metony [ 14] TpexaTar-
HBIM TTOTPYKEHUEM B KUJKUH a30T.

Knerku HaIoYeYHUKOB HOBOPOXKICHHBIX IIOPOCST
MOJyYalld U3 HATUBHBIX M KPUOKOHCEPBHUPOBAHHBIX
(parMeHTOB TKaHHU (EPMEHTATUBHBIM CIIOCOOOM.
3aMopoKeHHbIe ()parMeHTHI HAATIOYETHUKOB OTOTpe-
BaJIM Ha BOJsIHOM OaHe npu Temneparype 40°C, 3atem
nsaTukpatHo otMmeiBanu ot AMCO cpenmoit 199 ¢
anTuOnoTuKamu. dparMeHThI moaBepraimu GepMenTa-
TUBHOHN 00paboTke KoyutareHa3o (tur A, 1 mr/mi,
“Sigma”, CIIA) u neoxkcupubdbonykineasoi (0,1—
0,15 mr/mm, “Sigma”, CILIA) Ha cpene 199 npu 37°C
Y MTOCTOSIHHOM TTOMeIMBaHuy B Tpu dTama (30, 10 u
10 mun). [Tocie OTMBIBKH OT KOJUTar€Ha3bl M JICOKCH-
pubOHYyKIIea3bl MOTYUYSHHYIO CYCIIEH3HIO KIETOK IS
yaaJdeHus] KJIETOYHOro aedpuca MpoIycKalnu depes
HEHJIIOHOBOE CUTO C AMAMETPOM mop 125 MKMm.

Knetku, momyueHHble U3 HATUBHBIX U KPHOKOH-
CEpBUPOBAHHBIX (PParMEHTOB TKaHH, KyJIHTHBUPOBAIIH
Ha nuTaTeNnbHOl cpene 199 ¢ moGasnenuem 10%-i
SMOpHOHANEHOH Tensubeit ceiBopoTkH (OTC, “Sigma”,
CIA) 11 aHTHOMOTHKOB (TICHUIWJLTIH, KAHAMHUITUH) TIPU
37°C B armocdepe ¢ 5% CO,.

Ha 3-7-e cyTku kynpTHBHpOBaHUS 00pa3oBaB-
LIUICS KIETOYHBIA MOHOCIION OTKPEIUISUIN OT MOBEPX-
HOCTH KyJIBTHBHPOBAHHA C MCIIONB30BAHUEM CMECH
pactBopoB tpuncuHa (“Sigma”, CIIA) n Bepcena
(“buomnor”, Poccus) B coorHomenuu 1:1 (koHeuHas
KOHITeHTparws TpurcruHa coctapisuia 0,25%) mpu 37°C
B TeueHue 3 MuH. K oTkpenuBImnmMcs kietkam 100as-
nsumn cpeny 199 ¢ 5% OTC, nunetupoainu, codupas
UX B OTHENbHYI0 MpoOupky. OT TpUIICHHA KIIETKH
oTMbIBasK cpennoit 199 ¢ 5% OTC nBykpaTHBIM LIEHT-
pudyrupoBanueM.

JJ1st OLIEHKH BO3MOYKHOTO TOKCHYECKOTO BIMSHUS
kpuonporekTopa IMCO k cycneH3uu KJIETOK, OJTy-
YEHHOH N0CTIe OTKPETUIEHHUS KIIETOYHOTO MOHOCIOS U
OTMBIBKH OT TPHIICHHA, T00aBisum pactsop JJMCO,
KOHEYHasi KOHIEHTpanus KoToporo cocrasmsia 10 u
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The research aim was to develop the cryopreser-
vation method for biological material in the form of
tissue fragments and PCC of newborn piglet adrenal
glands, enabling to preserve maximum number of vi-
able cells for further culturing.

Materials and methods

The experiments in animals were performed ac-
cording to the General ethical principles of experiments
in animals, approved by the 3" National congress on
bioethics (Kiev, 2007) and agreed with the statements
of the European Convention for the Protection of Ver-
tebrate Animals Used for Experimental and Other
Scientific Purposes (Strasbourg, 1985).

The newborn piglets of first generation of Large
White and Ukrainian Meat breeds were the source of
biological material.

After extirpation the glands were fragmented into
pieces of about 1 mm?®, washed from blood thrice or
four times with the medium 199 (Sigma, USA) supple-
mented with antibiotics (penicillin, streptomycin). The
fragments of adrenal glands were cryopreserved un-
der protection of dimethylsulfoxide (DMSO) in 10%
final concentration using two freezing regimens: in the
regimen 1 the fragments were cooled with the rate of
5°C/min down to —70°C in the programmable freezer
"Cryoson" (Germany) and further plunging into liquid
nitrogen; regimen 2 comprised three step plunging into
liquid nitrogen with average cooling rate of 100—
150°C/min according to the method [14].

The adrenal cells of newborn piglets were obtained
from native and cryopreserved tissue fragments by
enzymatic method. The frozen fragments of adrenal
glands were thawed in water bath at 40°C, then five-
times washed from DMSO by medium 199 supple-
mented with antibiotics. The fragments were enzy-
matically treated with collagenase (type IA, 1 mg/ml,
Sigma, USA) and deoxyribonuclease (0.1-0.15 mg/ml,
Sigma, USA) in medium 199 at 37°C and constant
mixing during three cycles (30, 10 and 10 min). After
washing from collagenase and deoxyribonuclease the
cell debris was removed by filtering the obtained cell
suspension through nylon sieve with pore diameter of
125 mm.

The cells obtained from native and cryopreserved
tissue fragments were cultured in nutrition medium 199
supplemented with 10% fetal bovine serum (FBS,
Sigma, USA) and antibiotics (penicillin, kanamycin) at
37°C in the 5% CO, atmosphere.

By the 3—7" culturing day the formed cell mono-
layer was detached from a culturing surface by trypsin
(Sigma, USA) and Versene (Biolot, Russia) solutions’
mixture in 1:1 ratio (final concentration of trypsin made
0.25%) at 37°C for 3 min. Medium 199 supplemented
with 5% FBS was added to detached cells, then the
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15%, n ocraBasanu Ha 20 MUH NpU KOMHATHOM
TeMieparype. 3areM KieTku oTmbiBand ot JJMCO
cpenoit 199 myTem NOCTENEHHOTO CHIKEHUST KOHIICHT-
paunu IMCO u uentpudyruposanus. [locne storo
MTOJICYUTHIBAIIA KOJTMYECTBO KIETOK B Kamepe [opsie-
Ba 1 OIICHUBAJIN WX )KU3HECTIOCOOHOCTb.

[Tocne oTkperuieHns: KIETOYHOIO0 MOHOCIIOS U OT-
MBIBKH OT TPHUIICHHA KJIETKH OCAKAAIIN LIEHTPU(PYTHPO-
BaHMEM, CJIMBAIN HA/IOCAIOUHYIO KHUIKOCTh U 100aB-
JISUTA paBHBIN 00bEM COOTBETCTBYIOIIEH KPHO3aIIHT-
HOW cpeJibl IBOWHOW KOHIIeHTparuy. B pabore npume-
HSAJIN HECKOJIBKO BAPHWAHTOB KPUO3ALIUTHBIX CPEX:
cpena 199 ¢ 5;7; 10 u 15% JAMCO (koredHast KOHIICH-
Tparus), a Takoke cpena 199 ¢ 5; 7; 10 u 15% AMCO
B couetannu ¢ 25% DTC (koHeUHAss KOHIICHTPAIHS).

O6pasusl [IKK 3amopakuBaiu co CKOPOCTBIO
1°C/mun mo —70°C Ha TIpOrpaMMHOM 3aMOpPaKHBa-
tene "Cryoson" (I'epmMaHus) ¢ MoCIEeayOINM IOTPY-
KEHHEM B JKUIKUHN a30T.

3amoposxennbsie o0pasusl [IKK otorpeBanu Ha
BozstHOM Oane mpu Temnepatype 40°C. 3aTtem KIeTKH
ormbiBaiu oT JIMCO cpenoit 199 nocTeneHHbIM CHH-
xeHueM konueHtpanuu JJMCO u ueHTpudyrupona-
HUEM.

’KnzHecrocoOHOCTE KIIETOK OTPEAEISITA METOIOM
CYTIPaBUTAJIHHOTO OKPAIINBAHUS TPUITAHOBBIM CHHUM
[8] u BeIpakaiau B MPOLIEHTAX KAaK OTHOILICHUE KOJIH-
YeCTBa XKHUBBIX KJIIETOK K UX 001ieMy konndectsy. Co-
XPaHHOCTH KJIETOK B CYCIIEH3HH ITOCIIE KPHOKOHCEPBH-
pPOBaHUS PACCYUTHIBAIN KaK KOJIHMYECTBO KJIETOK B
CYCIIEH3HMH TIOCJI€ OTOrpEBa 110 OTHOIIEHUIO K KOJIH-
YECTBY KJIETOK IO 3aMOpa)XMBaHUs, BBIPAXKEHHOE B
MIPOIICHTAX.

ITocne ororpesa IIKK 1 otmeiBku oT JIMCO KI1eT-
KM ITOMEIIATY B TUTATENbHYIO CPEy U KyJBTUBHPOBA-
mm 6 1 30 muH. [Tocite 3Toro codupany KyasTypabHYIO
Cpemy, ComepKallyl0 HEMPUKPEUBIIHECS KIETKH, U
MTO/ICYUTHIBAIN WX KonmdecTBO. IIpomenT aaresnun
BBIYHUCIISUTN IO hopMyIe:

E—ﬂDDOO%,
1K B

rae HK — KOoau4ecTBO HENPUKPENUBIIUXCSA KIETOK;
1IK — KOM4ecTBO KJIETOK, TOCAKEHHBIX Ha KyJIBTHBH-
pOBaHHE.

[Ipu craTucTuueckoit 00paboOTKe pe3yabTaToOB HC-
MIOJIb30BAIH OTHO(AKTOPHBIH JUCTIEPCHOHHBIN aHAIN3
u t-kputepuit Cteitonenta [2]. JlocTOBEpHBIMU CUHUTA-
nuck paznnuaud npu p < 0,05. JlanHbIe IpecTaBIsuIN
KaK cpe/lHee 3HAYeHHH, OITyYEHHBIX B CEpUN aHAJIO-
TUYHBIX dKcnepuMmeHToB (n = 10), + cTangapTHOE
OTKJIOHEHHE.
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suspension was pipetted, and collected into separate
tube. The cells were twice washed (with centrifuga-
tion) from trypsin by medium 199 supplemented with
5% FBS.

To estimate a possible toxic effect of DMSO cryo-
protectant it’s solution in final concentration of 10 and
15% was added to cell suspension obtained after de-
taching of cell monolayer and washing from trypsin
and kept for 20 min at room temperature. Later the
cells were washed from DMSO with medium 199 by
a gradual reduction of DMSO concentration and cen-
trifugation. Afterwards a number of cells was calcu-
lated in Goryaev's chamber and their viability was evalu-
ated.

After detaching of cell monolayer and washing from
trypsin the cells were sedimented by centrifugation,
supernatant fluid was removed and an equal volume
of certain cryoprotective medium of double concen-
tration was added. During study we used the following
variants of cryoprotective media: medium 199 with 5;
7; 10 and 15% DMSO (final concentration) as well as
medium 199 with 5;7;10 and 15% DMSO in combina-
tion with 25% FBS (final concentration).

The samples of PCCs were frozen with the rate of
1°C/min down to —70°C in the programmable freezer
"Cryoson" (Germany) with further plunging into liquid
nitrogen.

The frozen samples of PCCs were thawed in wa-
ter bath at 40°C. Then the cells were washed from
DMSO with medium 199 by gradual reduction of
DMSO concentration and centrifugation.

The cell viability was determined by the method of
supravital staining with trypan blue [8] and expressed
in percents as the ratio of viable cell number and their
total number. The post-thaw cell survival in suspen-
sion was evaluated as a number of cells in suspension
after thawing in respect of cell number prior to freez-
ing, and expressed in percents.

After thawing of PCC and washing from DMSO
the cells were placed into nutrition medium and cul-
tured during 6 hrs 30 min. Afterthat the culture me-
dium containing non-attached cells was collected and
their number was calculated. Adhesion percentage was
calculated by the formula:

A= g ~ NCOq 000,
rCH

where NC is the number of non-attached cells; PC is
the number of cells placed for culturing.

The results were statistically processed using the
single-factor dispersion analysis and Student's t-crite-
rion [2]. The differences were considered as statisti-
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Pe3yAbTatbl M 00Cy)xaeHue

N3BecTHO, 4TO KpUOTIPOTEKTOPHI MOTYT OKa3bIBATh
TOKCHYECKOE JeHCTBUE Ha KIETKY [5, 13]. Mccnenosa-
JIY BIUsTHUE HanOombinuX koHnenTpanuit JIMCO (kak
OTZAENBHO, TaK U B coueTanud ¢ 25% OTC), npumense-
MBIX 7151 KpuOKoHcepBUpoBaHus ¢pparmentoB u [TIKK
HaJMOYEYHUKOB, Ha KU3HECIOCOOHOCTh KIIETOK.
Oo6mbextoMm nccaenoBanus spisack [IKK 7 cytok
KyJIbTUBUpPOBaHUS. KOHTpoOIeM ciayXmin KIeTKH TOH
e KyJIbTYpBI, POIIEAIINE BCE ITAIBI IKCTIEPUMEH-
TaILHON 00paboTku, kpoMme modasmenus JMCO
(puc. 2).

JKu3HecnocoOHOCTh KIIETOK B KOHTPOJILHOM Ipode
coctaysiia 78,0 £ 11,9%. JKusnecrnocoOHOCTH Kile-
TOK, 00paborannbeix IMCO pa3HOi KOHLIEHTpaLuHy,
Konebanace ot 68 + 13,3 g0 81,4 + 3,9%. Craructu-
YECKH JTOCTOBEPHBIX PA3NMUUil MEXAY NaHHBIMH IO
KHU3HECIIOCOOHOCTH KJIETOK MPEACTaBICHHBIX TPYIIII
00HapyKeHO He ObII0. DTO MO3BOJIUIIO CAETIATh BBIBO-
1el, uto IMCO B xoHLeHTpauuu 10 15% He cHuxaeT
3TOT TOKAa3aTelb.

Crie1yIoIIiM 3TaroM paboThl ObLIO KPHOKOHCEP-
BHUpOBaHHE (ParMEHTOB TKAaHH HA/IIOYCYHHKOB IS
nonyuyenus u3 Hux [IKK. Jlns atoro Obut BIOpaH
kpuonporekrop IMCO B KOHEUHOH KOHIIEHTpPALUU
10%. Panee Ob1a okazana 3)peKTHBHOCTh KPUOKOH-
CEpPBUPOBAHUSI OPraHOTUIIMIECKUX KYJIBTYP HalIOued-
HUKOB [ 14], a Taroke KnactepoB XxpoMapPpUHHOHN TKaHH
[22] umenHo ¢ Takoil konnenTpanueit IMCO.

Ku3HecrnocoOHOCTh KIIETOK, OTyYeHHBIX U3 KPHO-
KOHCEPBUPOBAHHBIX (parMeHTOB HAANOYECYHUKOB,
3aMOPO’KEHHBIX B pexXuMax | u 2, Obl1a JOCTOBEPHO
HWDKE 10 CPAaBHEHHUIO C )KU3HECTIOCOOHOCTBIO KIIETOK,
TIOJTYYSHHBIX W3 HATHBHBIX (DParMeHTOB TKaHU (puc.3),
u cocTaBysiia 46,2 + 20,6 u 37,6 £ 12,7% coorBer-
CTBEHHO. JKH3HECTIOCOOHOCTD KIIETOK, ITOTyYeHHBIX U3
HATUBHBIX ()parMeHTOB TKaHH, cocTaBisia 76,1 +6,2%.

Takum o0Gpa3oM, KHU3HECMOCOOHOCTh KIETOK,
MTOTYYEHHBIX U3 KPUOKOHCEPBUPOBAHHBIX ()ParMEHTOB
HaJIOYEYHHUKOB, 3HAUUTEIFHO CHI)KACTCSl BHE 3aBUCH-
MOCTH OT BBIOPAaHHBIX PEXHMOB 3aMOPaXKUBaHMUS
(parmeHToB. BO3MO0OXHO, 3TO CBSI3aHO € pa3pyLLIHUTEIb-
HBIM JEHCTBHEM KPHOIOBPEXKIAIOMNX (HAKTOPOB H
nocnenyoei hepMeHTaTUBHON 00paboTkoii (hpar-
MEHTOB TKaHH.

Kak u3BecTHO, OONBIIMHCTBO HETPAHCPOPMUPO-
BaHHBIX KJIETOK MJICKOIUTAIOMINX (32 UCKIIOYCHUEM
TUM(OIMTOB) AJISL POCTa B KYJIBType HYKIAIOTCS B
MPUKPEIJICHUN K MOBEPXHOCTH KYJIBTUBUPOBAHUA.
Hemnpukpenuuiuecs K MOBEPXHOCTH KIETKH OBICTPO
nerenepupytoT [ 1]. st momyuenns IIKK u3 kprokoH-
CEPBHUPOBAHHBIX (PparMeHTOB TKAHU HEOOXOIUMO CO-
XPaHHUTb CBOMCTBA KJIETOK IPUKPEILIATHCS K IOBEPX-
HOCTH KyJIBTUBUPOBAHUSA U CIIOCOOHOCTH K rponudge-
pauun. OnHako Mbl OOHAPYKUIIH, YTO IIPU KYJIBTUBUPO-
BaHHH KJIETOK, IOTY4YEHHBIX U3 KPHOKOHCEPBUPOBAH-
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cally significant at p < 0.05. The data were presented
as an mean of values, obtained in the series of analo-
gous experiments (n = 10) + standard deviation.

Results and discussion

Cryoprotectants are known to affect toxically the
cell [5, 13]. We studied the effect of the highest con-
centrations of DMSO (both separately and in combi-
nation with 25% of FBS) used for cryopreservation of
fragments and adrenal PCCs on cell viability. The re-
search object was PCC after 7 days of culturing. As
the control served the cells of the same culture speci-
men, underwent all the stages of experimental treat-
ment, except addition of DMSO (Fig. 2).

Viability of cells in the control sample made 78.0 +
11.9%. Viability of cells, treated with DMSO of differ-
ent concentration varied from 68 +13.3 to 81.4 +£3.9%.
No statistically significant differences were found be-
tween the data on cell viability of presented groups.
This enabled to conclude that 15% DMSO did not re-
duce this index.

The following research stage was cryopreservation
of'the fragments of adrenal tissue for deriving the PCCs
from them. For this aim we selected DMSO cryopro-
tectant in 10% final concentration. Earlier this con-
centration was shown as the efficient one during cryo-
preservation of adrenal organotypic cultures [14] as
well as clusters of chromaffin tissue [22].
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Puc. 2. 3aBHCUMOCTB )KU3HECTIOCOOHOCTH KIIETOK HAJIIOYey-
HUKOB HOBOPOXKJEHHBIX MMOPOCAT OT KoHLeHTpauuu [IMCO
B cpene unkyoOamuu: 1 — 6e3 IMCO; 2 — 10% JIMCO; 3 —
15% AMCO; 4 —10% IMCO +25% OTC; 5 — 15% AMCO +
25%9TC.

Fig. 2. Dependence of adrenal cell viability of newborn
piglets vs. DMSO concentration in incubation medium: 1 —
without DMSO (the control); 2 — 10% DMSO; 3 — 15%
DMSO;4—10% DMSO +25% FBS; 5 - 15% DMSO +25%
FBS.
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Puc.3. )Ku3HecrnocoOHOCTB KIIETOK, MOJTY4EHHBIX U3 (par-
MEHTOB TKaHHU HAIIOYEYHUKOB, KDHOKOHCEPBUPOBAHHBIX B
pexumax 1 u 2; * — oTIMYKs TOCTOBEPHBI [0 CPABHEHHIO C
KoHTpoJeM, p < 0,05. KoHTposem ¢y Xuiu KIeTKH, TIOTyYeH-
HBIE 13 HATUBHBIX ()ParMEHTOB TKaHH.

Fig. 3. Viability of cells derived from adrenal tissue frag-
ments cryopreserved with regimens 1 and 2; * — differences
were significant if compared with the control, p <0.05. The
cells derived from native tissue fragments were the control.

HBIX ()parMeHTOB, 3aMOPOKEHHBIX B pexkuMax 1 u 2,
K 3-M CyTKaM BHJHBI OAVHOYHBIE KUBBIE KIETKH,
IJ1aBaroIIME B CPEJe, a TAKXKE MPUKPETHBIINECS, HO
HE paciyiacTaHHble. B Takux Ky/bTypax He TpOUCXOIH-
J1 nipordepanys KIETOK 1 (GOpMUPOBAHHE MOHOCTIOS
B TedueHue 12 CyTOK Ky/IbTHBHPOBaHUs. BeposTHO, 3TO
CBSI3aHO C MOBPEKICHUEM OCJKOB IMTOCKEeTa [3],
MIPUHUMAIOIINX YYacTHE B PACIUIaCTHIBAHUN U JIBH-
YKeHUH KJICTOK Ha TOBEPXHOCTH KYJIETUBUPOBaHMS [24].

KpuokoHcepsupoBanue pparMeHTOB HaAMIOYETHN-
KOB HOBOPOJKJIEHHBIX MOPOCSIT C MCIOJb30BaHUEM
ONMCAHHBIX CKOPOCTEH OXJIaXKAEHHUS HE MO3BOJSAET
nonyunts I[TKK, mockonbKy Takne K1eTky He pacruiac-
THIBAIOTCSl Ha MOBEPXHOCTH KYJIBTUBUPOBAHUSA, YTO
HCKIII0YaeT BO3MOKHOCTE (POPMHUPOBAHMSI MOHOCIIOSL.
BeposTHo, xenaeMoro pesynpTara yaacTcsl JOCTHUT-
HYTb, U3MEHAA PEKUM KPHOKOHCEPBHPOBAHMS TaK,
YTOOBI HUBEJIMPOBATH OBPEXKICHHS KIIETOK BO BpEMS
3aMOpakKMBaHus (pParMeHTOB TKAHH.

B cBs3u ¢ TeM, 4TO HaM HE ynajlOCh MONYYUTH
IIKK u3 kproKoHCEepBHPOBAaHHBIX (hparMeHTOB TKaHU
HaJIOYEYHIKOB, ObUTa IPEAIPUHATA TOMBITKA KPHO-
koHcepBupoBarh IIKK, momy4eHHy0 U3 HaTUBHBIX
¢parmenToB TkaHu. [locie 1-X cyTOK KynsTUBHUPOBa-
HUS KJIETKH, IOJTYYEHHBIE N3 HATUBHBIX HAAITOUEYHBIX
KeJe3, MPUKPETJISUINCH K TOBEPXHOCTH U PACILIACTHI-
Bayuchk. K 3—4-M cyTkam 00pa3oBBIBANICS MOHOCIION
U3 KpynHbIX GuOpo01acTonof00HBIX U BEPETEHO-
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Viability of cells obtained from cryopreserved ad-
renal fragments frozen-thawed using regimens 1 and
2 was significantly lower if compared with viability of
cells obtained from native tissue fragments (Fig. 3) and
made 46.2 £20.6 and 37.6 + 12.7%, correspondingly
(Fig. 3). The viability of cells obtained from native tis-
sue fragments made 76.1 + 6.2%.

Thus, viability of cells obtained from cryopreserved
adrenal fragments significantly decreases independent-
ly on chosen regimens for the fragments’ freezing.
Probably this is caused by destructive effects of cryoda-
maging factors and following enzymatic treatment of
tissue fragments.

Most non-transformed mammalian cells (except
lymphocytes) are known to require the attachment onto
culturing surface for growth in culture. The non-at-
tached cells rapidly degenerate [1]. To obtain PCC from
cryopreserved tissue fragments it is necessary to pre-
serve the properties of cells to attach to culturing sur-
face as well as the proliferation ability. However, dur-
ing culturing of cells, obtained from cryopreserved frag-
ments, frozen-thawed according to regimens 1 and 2
we observed by the 3™ day only the single viable cells,
floating in the medium, as well as attached, but not
flattened cells. In these cultures no cell proliferation
and monolayer formation occured during 12 days of
culturing. Probably it is associated with impairments in
cytoskeleton proteins [3], participating in cell spread-
ing and movement on culturing surface [24].

Freeze-thawing of adrenal fragments of newborn
piglets using the described cooling rates did not allow
to obtain PCC: the frozen-thawed cells did not flatten
on culturing surface, making the monolayer formation
not possible. Probably, the better result could be achie-
ved by changing the freeze-thawing regimen param-
eters in a manner to neutralize cell damaging when
freezing tissue fragments.

Unsuccessful attempts of obtaining the PCC from
the cryopreserved fragments of adrenal tissue led us
to check if cryopreservation of PCC obtained from
native tissue fragments is possible. After the 1% day of
culturing the cells obtained from native adrenal glands
attached to the surface and flattened. By the 314t
day there was formed the monolayer of large fibroblast-
like and spindle-shaped cells. By the 37-7" day of cul-
turing the monolayer was detached from the cultural
surface and the cell suspension was frozen.

To cryopreserve mammalian PCC the most widely
applied methods include the regimens providing slow
cooling rates [ 1] with 10% DMSO solution as cryopro-
tectant [13, 20]. In our experiments on PCC cryopre-
servation we tested DMSO concentrations from 5 to
15%. In parallel series of experiments the FBS was
added into the cryoprotective media with the same
DMSO concentrations.
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00pa3HbIX KJIeTok. Ha 3—7-e cyTKu KyIsTHBHPOBAaHUS
MOHOCJION OTKPETIJISUIA OT TIOBEPXHOCTH KYJIBTypailb-
HBIX COCY/IOB, TOJIyYE€HHBIE KJIETKH 3aMOPaKUBalIu.

[ xpuokoHcepsupoanus [ TKK mnexonuTarommx
Haubosee MHUPOKO MPUMEHSIOTCS PEKUMBI, IPEayc-
MaTpHUBAIOLINE MENJIEHHBIE CKOPOCTH OXJIAKICHUS
[1], ¢ ucnonszoBanuem 10%-ro pactsopa JMCO B
KauecTBe KpuonporekTopa [ 13, 20]. B Hammx axcnepu-
MeHTax 1o kKpuokoHcepBuposanuto [IKK 0butn ompo-
6oBansl koHTIeHTpanuu JIMCO ot 5 1o 15%. B mapan-
JIETPHOW CepHH IKCIEPUMEHTOB K KPHO3AUTUTHBIM
cpenaM ¢ aHAJIOTHYHBIMU KOoHIeHTparmsmu [JMCO
nobasnsnace OTC.

UzsectHo, uto DTC momoraer cbanaHCUpOBAThH
OCMOTHYECKOE JIaBIIEHUE ITPH KPUOKOHCEPBUPOBAHUH
KJIETOYHBIX KYJIBTYp, IO9TOMY OHA YacTO IPUMEHSETCS
KaK KOMIIOHEHT KpHO3alIuTHOM cpensl [12, 15, 20].
OpnHako JaHHBIE O BIMSIHUN CBIBOPOTKH Ha XKU3HECTIO-
COOHOCTb KPHOKOHCEPBHUPOBAHHBIX KJIETOK MPOTH-
BopeuuBsbl. Tak, B padote [15] mokaszano, uro nodase-
Hre OTC B KpHO3AIMUTHYIO Cpeay CIIOCOOCTBYET MO~
BBIIIEHUIO JKM3HECITOCOOHOCTH CTBOJIOBBIX KJIETOK
omyxonu Mosra. B [20] oTMedeHO OTCyTCTBHE BIIHS-
Hus OTC Ha )KU3HECTIOCOOHOCTh PUOPOOIACTOR IIPHU
KPHOKOHCEPBHUPOBAHHUH COCYIOB.

Heo0xonumo y4HuThIBaTh, 4TO MHOTHE HCCIIEI0BA-
TEJIN OTKA3bIBAIOTCS OT IPUMEHEHHUS CHIBOPOTKH IS
CHIDKEHMS PUCKA KOHTAMHHALIMH KJIETOYHOH KYJBTYPBI
Y CTaHAApTU3alUK ycloBul skcniepumenra [10, 16, 21].

Uccnenosanu Bimssaue DTC kak 100aBOYHOrO
KOMIIOHEHTa KPUO3AIIUTHOHN cpellbl HA COXPAaHHOCTb
U KHU3HECMOCOOHOCTh KJIETOK HaIMOYEYHUKOB IPH
kpuokoHcepupoBanuu IIKK. Cogepxanue OTC B
COCTaBE KPHUO3AMIUTHON Cpeabl cocTaBisiino 25%.
O1eHUBaIH COXPAHHOCTD 1 )KU3HECTIOCOOHOCTH KJle-
TOK, KPHOKOHCEPBHPOBAHHBIX B KPHO3ALTUTHBIX CPe-
JlaX, COAEpKAIIMX pa3nudaable kKoHeHTpamu JJMCO
(5;7; 10; 15%) 6e3 OTC u ¢ nobasnenuem 25% ITC
(puc. 4). CoxpaHHOCTH KJIETOK, KPHOKOHCEPBUPOBAH-
HBIX B OITUCAHHBIX Cpefax, konebanack ot 62,4 £ 17,1
10 89,0+ 17,6%. [1pu nobaBieHnn B KPHO3ALTUTHYIO
cpeay OTC ku3HECIOCOOHOCTD KJIETOK TOCTOBEPHO
yBeJIn4MBajach. Tak, KU3HECIIOCOOHOCTh KIETOK B
kaxaoi nmpode ¢ OTC Obu1a BhIIIE [0 CPABHEHHIO C
npobaMu, coaepKalUMH Ty XK€ KOHIEHTPaIHUIO
JAMCO, 1o 6e3 OTC. HanbonbIme noka3aTeian Xu3-
HECNOCOOHOCTH BBISBISUIUCH B 00pa3iax, KpHOKOH-
CepBUPOBAHHBIX B cpenax ¢ 5; 7; 10% JAMCO B coue-
taHuu ¢ 25% OTC. B aTux npobax »KU3HECTIOCOOHOCTh
cocrasisuia ot 87,1 + 8,4 10 91,0 + 6,2%. XKusznecmno-
COOHOCTH KJIETOK, KpHOKOHCEPBHUPOBAHHBIX B CpeJie C
15% AMCO u 25% ITC, oka3anachk HUXKE MO CpaB-
HEHHIO ¢ octanbHeIMU npobamu ¢ DTC. BeposTHo,
3TO cBsA3aHo ¢ TeM, yTo IMCO B koHueHTpanuu 15%
SIBIISICTCS TOKCUYHBIM JUISI KJIETOK NMPH KPHOKOHCEP-
BUPOBAaHHU.
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Puc. 4. Coxpannocts (M) 1 sxxusHecniocooHocTs (K) KiteTox
Ha/{MOYEYHUKOB, KPHOKOHCEpBHPOBaHHEIX B Buae [IKK B
Pa3IHYHBIX KPUO3AMUTHBIX cpenax; : 1 —5% JIMCO; 2 —-7%
JIMCO; 3 -10% AMCO; 4 —15% AMCO; 5 - 5% AMCO +
25% OTC; 6 — 7% AMCO + 25% OTC; 7—10% AMCO +
25%9TC; 8 — 15% IMCO+25% DTC; * — oTinuuust 40CTO-
BEPHBI 110 CPAaBHEHHMIO C JIAHHBIM IOKa3aTelIeM B cpelax
Jpyrux coctaBos, p < 0,05; # — oTAM4YUSA JOCTOBEPHBI 110
CPaBHEHHIO C TaHHBIM ITOKa3aTelIeM B Cpefiax, COAEPIKaIlnux
Te e koHnentpanuu JJMCO, o 6e3 OTC, p <0,05.

Fig. 4. Cell survival rate (l) and viability () of adrenal
cells cryopreserved as PCCs in different cryoprotective
media: 1 —5% DMSO; 2 -7% DMSO; 3 -10% DMSO; 4 —
15% DMSO; 5 — 5% DMSO +25% FBS; 6 — 7% DMSO +
25% FBS; 7—10% DMSO + 25% FBS; 8 — 15% DMSO +
25% FBS.; * — differences are significant if compared with
given index in the media containing the same DMSO
concentrations, but without FBS, p <0.05.

It has been known that FBS assists to balance os-
motic pressure during cryopreservation of cell cultures,
therefore it is often used as a component of cryopro-
tective medium [12, 15, 20]. However, the data on ef-
fect of the serum on survival of frozen-thawed cells
are contradictory. For example, it was shown recently
[15] that FBS addition into cryoprotective medium re-
sulted in increased viability of brain tumor stem cells.
Other authors reported [20] the absence of FBS ef-
fect on fibroblasts' viability during freezing-thawing of
vessels.

It should be also considered that many researchers
decline the application of the serum to decrease the
risk of contamination of cell culture and to standardize
the experimental conditions [10, 16, 21].

The effect of FBS as a supplement of cryoprotec-
tive medium on adrenal cell number preservation rate
and viability after freeze-thawing of PCCs was stud-
ied. The content of FBS in composition of cryoprotec-
tive medium made 25%. The cell survival and viability
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[Ipu KynbTUBUPOBAHHUHU KIIETOK, MOJYYECHHBIX M3
kprokoHcepBupoBanHbIX [IKK, Oosbmias 4acTh U3 HUX
MPUKPETUISUIACH M PACIIACTHIBATIACH HA TOBEPXHOCTH
KYJIBTYPaJIbHBIX COCYAOB Yyke uepe3 6 1 30 MUH KyiIb-
THBUPOBAHHSI.

MBI oLeHMBaANH OTHOLIEHHE MPUKPENUBIIUXCS
KJIETOK K 00IeMY KOTHYECTBY KIETOK, IOCAKEHHBIX
Ha KyJbTUBUPOBAHHUE, & TAKIKE JOJIIO pacijiacTaHHBIX
KJIETOK Cpeay BceX NpukpenuBLuxcs. [lomyueHHble
PE3yNbTaThl, BHIPAXKCHHBIE B MPOLCHTAX, OTPAKEHBI
Ha nuarpamme (puc. 5).

[Hocne 6 ¥ 30 MuH KyTBTUBHPOBAHUS OOJNBIIAL
YacTh KIIETOK, MOJTYYEHHBIX 3 HATHBHBIX (hParMeHTOB
HAJMMOYEYHUKOB M KPUOKOHCEPBUPOBAHHBIX B BHJIC
IIKK, mpukpenwiack K MOBEPXHOCTU KyJbTUBHPO-
BaHHsA. CTaTUCTHYECKU JIOCTOBEPHOW pPa3HUIIBI IO
CTETICHH aJITe3UH U KOJMUYECTBY PACIUIACTAHHBIX KIle-
TOK MEXIy UCCIIelyeMbIMH 00pa3aMu He Halona-
nock. CTeneHp aare3uy COCTaBIsIa B CPEAHEM OT
95,3 10 98,8%, ipu 3ToM 78,6-92,7% BCcex MPUKPETUB-
LIMXCS KJIETOK PacIulacThIBAIMCh. TakuM 00pazom,
kpuoxoncepsuposanue [1KK Hagmoueunukos ¢ wc-
MOJIb30BaHUEM BCEX BHIODAHHBIX HaMH COCTABOB
KPHO3AIIUTHBIX CPeJI IIO3BOJISIET COXPAHHUTH a/ITe3UB-
HYIO CIIOCOOHOCTP KJIETOK Ha BHICOKOM YPOBHE, UTO
SIBIISIETCST HEOOXOMMBIM YCIIOBHEM JUIsI UX Tposne-
panuy U GOPMHUPOBAHUSI KIIETOYHOTO MOHOCIOS TIPU
JabHEeNIIIeM KyJIbTHBUPOBaHHH.

BbiBOADI

1. Knerku, nony4deHnsle u3 (GpparMeHTOB HaIIO-
YEeYHUKOB HOBOPOKICHHBIX MOPOCAT, KPHOKOHCEPBU-
POBaHHBIX COIVIACHO JABYM PEXHMaM: CO CKOPOCTBIO
1°C/mun 1o —70°C u nmocneayomuM Norpy>KeHHEM B
XKHUIKUH a30T ¥ co ckopocThbio 100—150°C/mMun myTem
MOTPY>KEHUS B )KUAKHH a30T; XapaKTEPU3YIOTCS HU3-
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Puc. 5. OtHOCHTENBRHOE KOMuecTBO NpHkpenuBinxcs (M)
u paciutactanHbix () KIETOK, MOMYYSHHBIX U3 HATHBHBIX
(hparMeHTOB HAJIIOYECUHUKOB ¥ KDHOKOHCEPBHUPOBAHHBIX B
Buze I1KK B paznuuHbix Kpuo3amuTHbIX cpenax: 1— 5%
JAMCO; 2 - 7% IAMCO; 3 — 10% AMCO; 4 — 15% JIMCO;
5-5%IMCO +25% OTC; 6 — 7% AMCO + 25% OTC; 7 —
10% AMCO +25% 9TC; 8 — 15% JAMCO +25% OTC.

Fig. 5. Relative number of attached (l) and flattened (O)cells
derived from native fragments of adrenal glands and cryo-
preserved as PCCs in different cryoprotective media: 1 —
5% DMSO; 2 - 7% DMSO; 3 — 10% DMSO; 4 — 15% DMSO;
5-5%DMSO +25% FBS; 6 — 7% DMSO + 25% FBS; 7—
10% DMSO +25% FBS; 8 — 15% DMSO + 25% FBS.

after freeze-thawing in cryoprotective media contain-
ing various DMSO concentrations (5; 7; 10 and 15%)
without FBS and with 25% FBS were evaluated
(Fig. 4). The cell survival rate after freeze-thawing in
the described media varied from 62.4 +17.1 to 89.0 +
17.6%. The addition of FBS into cryoprotective me-
dium significantly increased the cell viability. For ex-
ample the cell viability in each sample with FBS was
higher if compared with the samples containing the
same DMSO concentration, but without FBS. The high-
est indices of viability were revealed in the samples
cryopreserved in the media with 5; 7 and 10% DMSO
in combination with 25% FBS. In these samples the
viability made from 87.1 = 8.4 to 91.0 + 6.2%. The
viability of cells frozen-thawed in the medium with 15%
DMSO and 25% FBS was lower if compared with the
other samples with FBS. Maybe it is due to the toxic
effect of 15% concentration of DMSO on the cells
during freeze-thawing.

When culturing the cells obtained from frozen-tha-
wed PCCs their major part had attached and flattened
on the culturing surface already in 6 hrs and 30 min of
culturing.

We evaluated the ratio of the attached cells to total
number of cells subjected to culturing as well as the
part of flattened cells among all the attached ones. The
obtained results expressed in percents were shown in
the diagram (Fig. 5).

After 6 hrs and 30 min of culturing we observed
the attachment to culturing surface of the major part
of the cells obtained from the native adrenal fragments
and frozen-thawed in the form of PCCs. There was
no statistically significant difference of adhesion rate
and a number of flattened cells between the studied
samples. The adhesion rate made in average from 95.3
t0 98.8%, herewith 78.6-92.7% of all the attached cells
were flattened. Thus, freeze-thawing of adrenal PCCs
using all the chosen compositions of cryoprotective me-
dia enabled to preserve high adhesive ability of cells,
that is the essential condition for their proliferation and
formation of cell monolayer during further culturing.
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KOH )KM3HECTIOCOOHOCTHIO, IIPH KyJITHBUPOBAHNUH HE
pacIuIacTHIBAIOTCS U HE 00pa3yroT MOHOCIIOSI.

2. Kpuokoncepsuposanue IIKK nHaanoueunnxon
HOBOPOXJICHHBIX MTOPOCST CO CKOPOCThIO 1°C/MUH 10
—70 °C u nocne 1y oM NorpyKEHUEM B )KUIKHH a30T
o0ecreyrBaeT BHICOKYIO COXPAaHHOCTb U KH3HECIIO-
COOHOCTB KJIETOK, a TAK)K€ MO3BOJISIET COXPAHUTD UX
aAre3uBHbIE CBOWCTBA. JIJI1 KpMOKOHCEPBUPOBaHUS
TTKK M0HO pekoOMEeHA0BaTh KPHO3AIIUTHBIE CPEIbI,
conepxkarnue 5; 7; 10% JAMCO ¢ no6asnenuem 25%
OTC. Takoii cocTaB cpesl 00eCIeUnBacT MAKCUMATTh-
HYIO COXPaHHOCTb U JKU3HECTIOCOOHOCTh KIIETOK TIOCIIe
OTOTpeBa.

3. CpaBHUTEIIbHBIN aHAIHM3 )KU3HECTIOCOOHOCTH U
aJAre3MBHBIX CBOMCTB KJIETOK, OJyUYEHHBIX U3 KPHO-
KOHCEPBHPOBAaHHBIX (PPArMEeHTOB, a TAKXKE U3 KPHOKOH-
cepBupoBanHoii [IKK HanmoueyHUKOB HOBOPOXKICH-
HBIX MOPOCAT, MOKa3al, YTO Hanbojiee yCIEeIHbIM
CHoco0OM COXpaHEHHUS KIETOK HaIlNOYEYHHUKOB IS
JABHENIIETO KYJIBTUBUPOBAHUS SBIISETCS KPUOKOH-
CEpBHUPOBaHUE MIEPBUIHOM KYJIBTYPHI.
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Conclusions

1. The cells obtained from the newborn piglet adre-
nal fragments frozen-thawed according the two regi-
mens: with the rate of 1°C/min down to —70°C and
further plunging into liquid nitrogen and with the rate
of 100—150°C/min by plunging into liquid nitrogen; are
characterized by low viability, do not flatten and form
monolayer when culturing.

2. Cryopreservation of adrenal PCCs of newborn
piglets with the rate of 1°C/min down to —70°C and
further plunging into liquid nitrogen provides a high cell
survival rate and viability, as well as enables to pre-
serve their adhesive properties. For cryopreservation
of PCCs the cryoprotective media containing 5; 7; 10%
DMSO with addition of 25% FBS could be recom-
mended. This composition of media provides maximum
preservation of cell number and viability after thaw-

ing.

3. The comparative analysis of viability and adhe-
sive properties of cells obtained from frozen-thawed
fragments as well from frozen-thawed PCCs of new-
born piglet adrenal glands showed that cryopreservation
of primary culture was the most useful method to pre-
serve adrenal cells for further culturing.
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