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Pedepar: Wccneposana akcnpeccus xpomorpaHuHa A (XpA) B XxpoMadUHHBIX KreTkax HagnoYe4HWKOB HOBOPOXAEHHbIX
NMOpOCAT MOCMe KPVMOKOHCEPBUPOBaHNSA. PparMeHTbl TKaHW HafnoO4e4YHUKOB KPUOKOHCepBMpoBanu C ucnonb3oBaHvem 10% aume-
TUNCYNbMOKCUAA WM KOHTPONMPOBAHHOM CKOPOCTU oxnaxaenns 1 rpag /mMuH pgo —80°C ¢ ganbHenwuMm MOrpy>XeHnem B XUOKUA
asoT. B KayecTBe VMHTaKTHOrO KOHTPOSS WCMONb30Bany He3aMOpOXeHHble dparMeHTbl. PepMeHTaTMBHBIM METOAOM M3 hparMeHTOB
nony4anu CyCrneH3uto KIeTOK, KOTOpYI0 MOMELLanu B YCNOBUS KynbTMBMPOBaHWA. KynmbTypbl KMETOK M3 MHTaKTHbIX UM KPUOKOHCEep-
BVPOBaHHbIX (hparMeHTOB MpPeACTaBnsAnM cobov MOHOCIION C MPUKPENSIEHHbIMU Ha HEM MYIbTUKNeToYHbIMK ccheponpgamm (MC). Me-
TOAOM LMTOMIYOPMMETPUUN C UCMONb30BaHNEM aHTuTen K XpA yCTaHOBMEHO, YTO KOnmMyecTBO XPA-NMO3UTUBHBIX KIETOK B KPUOKOH-
CepBMPOBaHHbIX 0Opasuax 3HauMMo He oTnmyaetcst ot koHTpons ((31,1 = 2,7) n (32,9 + 3,6)% COOTBETCTBEHHO). VIMMyHOLMUTOXU-
MWYECKMM METOAOM B 06enx KynbTypax Ha HadanbHble CyTKW KyNbTUBMPOBAHWS BbiiBMEHbl XPA-NO3UTUBHbIE KIETKU Kak B COCTaBe
MoHocnos, Tak n B MC. B TeyeHVe KynbTMBMPOBAHUS KOMMYECTBO 3TUX KIMETOK 3HA4YMMO He OTNMYarnochb, OOHAKO OHW nepepacrnpe-
Oensanucb: yYMeHbLLanocb WX cogepXaHue B MoHocroe v yeenuymBanocb B MC. CxogHble OTHOCUTENbHOE KOMUYECTBO KIETOK
C akcnpeccuenn XpA n xapakTep ux pacnpefeneHus B 06enx KynbTypax CBUAETENMbCTBYIOT O TOM, YTO KPMOKOHCEpBMpOBaHWe dpar-
MEHTOB HaAMOYEYHMKOB B MCMOSIb30OBAHHOM PEXUME COXPaHSET OCHOBHbIE CTPYKTYPHO-(PYHKLMOHAaNbHbIE CBOMCTBA XPOMadVHHbIX
KINETOK.

KnioueBble croBa: KynbTypa KNeTok Haano4YeyHKOB, MYIBTUKIIETOYHbIE cdhepounabl, XPOMOrpaHH A, KPMOKOHCEPBMPOBAHWE, XPO-
MadDUHHBbIE KNETKM.

Pedepart: [JocnigxeHo ekcrnpecito xpomorpaHiHy A (XpA) B xpomMadiHHUX KMiTMHAX HaAHUPHWUKIB HOBOHAPOMKEHUX MOPOCHAT
nicns KpPiokOHCepBYBaHHA. PparMeHTU TKaHWHW HaAHWPHWKIB KPiOKOHCEpBYBanu 3 BUKopucTanHAM 10% AuMeTuncynbdOoKCUAaY i KOHT-
PONbOBaHOI LWBUAKOCTI oxonomkeHHs 1 rpaa/xs o —80°C 3 noganbluMM 3aHYPeHHAM Yy pPidkui a3oT. Y SKOCTi iHTaKTHOrO KOHTPOIio
BMKOPVCTOBYBann He3aMOpOoXeHi dparMeHTn. PepMeHTaTMBHVMM METOAOM i3 (parMeHTiB OTPMMYBamnu CYCMeH3ilo KIiTUH, SKy
nomiliany B yMOBU KynbTMBYBaHHS. KynbsTypu KNiTUH 3 iHTaKTHUX i KPIOKOHCEPBOBaHWX parMeHTiB Manv BUMSA MOHOLLapy 3 npu-
KpINMIEHNMMN Ha HbOMY MYNBTUKNITUHHUMK cdbepoigamu (MC). MeTtogom uMTOdIyopuMETPIi 3 BUKOPUCTaHHAM aHTWTIn Ao XpA BCTa-
HOBIEHO, LLO KiflbKiCTb XPA-MO3UTUBHUX KINITUH Yy KPIOKOHCEPBOBAHMX 3paskax 3Hadylle He BiApi3HSAETbCH Bif koHTpono ((31,1 £2,7) i
(32,9 £ 3,6)% BiANOBIAHO). IMyHOUMTOXIMIYHHUM MeTOAOM B 0DOX KynmbTypax Ha MoyaTkoBy [A00y KynbTUBYBaHHS BUSIBMEHi XpA-
MO3WUTMBHI KNITUHW 5K y ckrmagi moHowapy, Tak i B MC. poTarom KynbTMBYBaHHS KiflbKiCTb LMX KMITUH 3Hadylle He Bigpi3Hs-
nacsl, ofHaK BOHV Mepepo3noAiNanMcs: 3MeHLlyBaBCcs BMICT y MoHowapi, ane 36inbwysasca y MC. Cxoxi KinbKiCTb KMiTUH i3 eKc-
npecieto XpA Ta xapakTtep ix po3nodiny B 060X KynbTypax CBig4aTb Mpo Te, WO KPIOKOHCEpBYBaHHA (parmMeHTiB HaAHVUPHUKIB Yy BU-
KOPUCTaHOMY pexuMmi 36epirae 0CHOBHI CTPYKTYPHO-(DYHKLIIOHaMNbHiI BNacTUBOCTI XpOMadiHHMX KMITUH.

Knto4yoBi crnoBa: KynbTypa KiiTMH HaQHUPKOBKX 3ar03, MyNbTUKMITUHHI cchepoiamn, xpomorpaHiH A, KpioKOHCepBYBaHHS, XpoMadiHHi
KINITUHK.

Abstract: The expression of chromogranin A (CgA) in chromaffin cells of adrenal glands of newborn piglets after cryopre-
servation was studied. Adrenal tissue fragments were cryopreserved using 10% dimethyl sulfoxide and a controlled cooling rate of
1 deg / min down to —80°C with further immersion into liquid nitrogen. Unfrozen fragments were used as an intact control. The cell
suspension was obtained by enzymatic method from the fragments, placed into culturing conditions. Cell cultures from intact and
cryopreserved fragments represented a monolayer with multicellular spheroids (MS) attached to it. Flow cytometry using anti-
bodies to CgA revealed that the number of CgA-positive cells in cryopreserved samples did not significantly differ from the
control ((31.1 £ 2.7) and (32.9 £ 3.6)%, respectively). By the immunocytochemical method, in both cultures, on the initial day of
culturing the CgA-positive cells were found both in the monolayer and in MS. During culturing the number of these cells did not
significantly differ, however, they were redistributed, i. e. their content in the monolayer decreased and it was increased in the
MS. Similar relative numbers of cells with the CgA expression and their distribution nature in both cultures indicated that
the cryopreservation of adrenal fragments in the mode used retained the basic structural and functional properties of chromaffin
cells.

Key words: adrenal cell culture, multicellular spheroids, chromogranin A, cryopreservation, chromaffin cells.
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XpomorpanuH A (XpA) — TepMOCTaOUIIBHBIN TH-
OpOoQUIBHBIA KHUCIBIH 0EJIOK CeMEeNWCTBa TPaHUHOB,
cocrosiiuii n3 460 amuHOKHCIOT. OH CHHTE3UpYyeTCA
B KJIETKaX HEHPOIHAOKPUHHON CHUCTEMBI U BXOIUT B
COCTaB MX CEKPETOPHbIX Ipanyi [15]. U3yuenue au-
HaMMKH SKcrpeccud XpA B OHTOT€HE3€ Ba)KHO ISt
IIOHUMAaHUs MPUYMH (PU3MOTIOTMYECKUX U MATOJIOTH-
YECKHUX MEPECTPOEK B HEHPOIHAOKPUHHOM CUCTEME.

M3BecTtHO, uTO 3KCTmpeccus XpA Kopperupyer
C KOJHMYECTBOM CEKPETOPHBIX TpaHyd B HEHPOdH-
JOKPUHHBIX KIIETKaX, SIBISICTCS MapKepoM WX Ju-
(bepeHIMPOBKM B HOpME M IPH HEOIIACTHYECKOU
tpanchopmarmu [11]. B xpomadhuHHBIX KieTKax
MO3TOBOTO BeIleCTBa HAAMOYEYHHKOB XpA copaep-
KHUTCS B CEKPETOPHBIX TPaHylIax U BBICBOOOXKIAET-
Csl BMECTE ¢ KaTexolaMuHamu. BHyTpu kinetku XpA
y4acTByeT B OMOCHHTE3€ CEKPETOPHBIX I'paHyll Ha
ypoBHe ammapara [onpmku [13]. OH n3buparenbHo
npeoOpasyercst B IENTHbI, PETYIUPYIOIIUE YPOBEHb
HEKOTOPBIX OMOJIOTHYECKUX (QYHKLUH, BKIIOYas Kie-
TOYHYIO NPOJHQEpannio, aHrMOreHe3 U CEKPEeLHio
ropmoHoB [19]. Kpome Toro, XpA urpaer BakHylO
POJIb B HOAAEPKAHUM BHYTPUKIIETOYHOTO TOMEOCTa-
3a KaJblus, 00J1a1a€T BLICOKOM KaJbLIMii-CBI3bIBAIO-
el crmocoOHoCcThI0. KpyITHBIE cekpeTopHEIe TpaHy-
JIBI ¢ ONITHYECKH TUIOTHRIME simpamu (large denseco-
re granules) B xpoMaHUHHBIX KJIeTKax (GakTuueckn
MIPEICTABISIOT cOO00H pe3epByap Kambiws [20].

B mpomecce 3amopaxMBaHUS-OTOTpEBa JH00As
KJIIETKa IMpeTeprieBaeT TpaHCPOPMAIIHIO, CBI3aHHYIO
C HapylleHHEeM NPOHUIAEMOCTH MeMOpaHbl, (QIyK-
TyalsiMu 00beMa, KOTMYECTBEHHBIMU U KaueCTBEH-
HBIMM W3MEHEHHMSIMH BHYTPHUKIETOYHOIO COJEpPKH-
Mmoro [1, 10]. M3yuenue nuHaMHuKH 3Kcripecc XpA
B KJIETKaX MO3TOBOIO BEIIECTBA HAAMNOYEYHUKOB
HEOOXOIMMO JJIsl OLICHKH BIMAHUS (PaKTOPOB KPHO-
KOHCEPBUPOBAaHUSI Ha OMOTrE€HEe3 CEKPETOPHBIX TI'pa-
HyJ, B KOTOPOM IIPUHUMAIOT y4acTHE MPAaKTHYECKU
BCE KOMIIOHEHTHI YHIIOMEMOpaHHO# crcTeMEblI [9].

Kynerypa KJIETOK HaANIOYEYHUKOB HEOHATAJIb-
HBIX CBHHEH SIBIISETCS YAOOHOW MOMEIBIO, TTOCKOIh-
Ky JUTS Hee pa3paboTaHbl CIIOCOOBI KYITETHBUPOBAHHS
in vitro u xprokoHcepBupoBaHus [2-5].

Lenb paboThl — HM3ydYeHHE HIKCIPECCHU XPOMO-
rpaHuHa A B NMEPBUYHOMN KyJIbType HAANOYEYHUKOB
HEOHATAJIBHBIX MOPOCAT JI0 U MOcjIe KPHOKOHCEPBU-
pOBaHUsI.

MarepuaJjibl 1 METOAbI

DKCIIepUMEHTBI ObLIH MPOBEICHBI B COOTBETCTBUH
¢ 3akoHoM YkpauHbl «O 3alIUTe KUBOTHBIX OT Ke-
cTokoro obopameHus» (Ne 3447-1V ot 21.02.2006 1)
pu coOmronernn TpedoBanuit Komurera mo Owo-
aTike MHCTHTYTa, COTIIACOBAHHBIX C TIOJOKEHUSMHI
«EBponeickoil KOHBEHIIMH O 3alllUTE MO3BOHOYHBIX
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Chromogranin A (CgA) is a thermostable hyd-
rophilic acidic protein of the granin family, con-
sisting of 460 amino acids. It is synthesized in the
neuroendocrine system cells and is a part of their
secretory granules [10]. Studying the dynamics of
CgA expression in ontogenesis is important for
understanding the causes of physiological and patho-
logical rearrangements in the neuroendocrine system.

The CgA expression is known to correlate with
the number of secretory granules in neuroendocrine
cells, and it is a marker of their differentiation in
normal and neoplastic transformation [6]. In the
chromaffin cells of adrenal medulla, the CgA is
found in secretory granules and is released along
with catecholamines. Inside a cell the CgA is invol-
ved into biosynthesis of secretory granules at the
Golgi apparatus level [8]. It selectively trans-
forms into peptides, regulating the level of certain
biological functions, including cell proliferation,
angiogenesis, and hormone secretion [19]. In ad-
dition, the CgA plays an important role in main-
taining intracellular calcium homeostasis and it has
a high Ca-binding ability. Actually large densecore
granules in chromaffin cells represent a calcium
reservoir [20].

During freezing-warming, any cell undergoes a
transformation associated with an impaired memb-
rane permeability, volume fluctuations, and quan-
titative and qualitative changes in intracellular con-
tents [1, 5]. The dynamics of CgA expression in
adrenal medulla cells should be studied to assess the
effect of cryopreservation factors on the biogenesis
of secretory granules, in which almost all components
of the endomembrane system participate [4].

Neonatal pig adrenal cell culture is a convenient
model because the in vitro culturing and cryopre-
servation methods have been developed forit[11, 12,
15, 16].

The research aim was to investigate the ex-
pression of chromogranin A in the primary adrenal
gland culture of neonatal piglets prior to and after
cryopreservation.

Materials and methods

The experiments were carried out in accordance
with the Law of Ukraine 'On the Protection of Ani-
mals Against Cruelty' (N 3447 — IV dated of Feb-
ruary 2", 2006), when keeping the requirements
of the Institute’s Bioethics Committee, consistent
with the provisions of the European Convention
for the Protection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes (Stras-
bourg, 1986).

The experiments were performed in adrenal
glands of pigs of early neonatal age (days 1-3 after
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YKHBOTHBIX, HCIIOJIB3YEMBIX ISl SKCIIEPUMEHTAIBHBIX
U Apyrux Hay4dHbIX 1enei» (CtpacOypr, 1986).

OmnbITHl TPOBOAMIN HA HAANOYECYHHUKAX ITOPOCST
paHHEro HEeOHaTaJIhHOTO Bo3pacTa (1-e — 3-u cyTkH
rocie poxkaeHns). OpraHbl U3BIEKAIHA U KXKIABIN H3-
Mepdanu Ha 5 — 6 ¢parmenToB. OfHY YacTh Qpar-
MEHTHPOBAHHBIX HAAMOYEYHUKOB 3aMOPAKUBAIHA B
kpuomnpobupkax («SPLy, I'epmaHus) co CKOPOCTHIO
oxnaxaeHus 1 rpax/mun 10 —80°C Ha MporpaMMHOM
3amopaxwuBarene «3[IM-1» (HIIK «Oren», Ykpau-
Ha), 3aTe€M MOTPY’KajH B )KUIKWAK a30T U XPaHWIN 710
ncrnoib3oBaHud. OOpasubl KPHOKOHCEPBUPOBAIU B
cpene, conepxkameii DMEM («Biowesty, ®paniust)
n 10%-it qumetnncynbdokenn (AMCO). Kpuokon-
CepBUPOBaHHBIC (parMeHTHl HAANOYEYHUKOB Xpa-
HWIN B TeueHwe Mecsua. s momydeHus: KyjibTy-
PBI KIETOK (parMeHTHI OBICTPO Pa3MOpPaKMBAIM Ha
BonsiHOM Oane mpu 37°C ¥ OTMBIBAJIU OT KPUOTIPO-
TEKTOopa.

CyCIeH3HI0 KJIETOK IMOJTydaan METOIOM (epMeH-
TaTHBHOH Je3arperanuy 1o paHee OMMCaHHOMY TIPO-
ToKoy [4]. st 3TOro mcnonp30Baid BTOPYIO YacTh
(hparMeHTOB (MHTAKTHBIA KOHTPOJIb) W ACKOHCEp-
BHPOBaHHBIE (hparMeHTHI HAIIOYEIHUKOB.

Kietku BeIceBanu B KOHIIEHTpanuu 4 X 10° ki1/mMi
U KYJIBTUBUPOBAJIU B T€UCHHE 15 CyTOK B yCIOBHUSIX
CO,-unxy6aropa npu 37°C u 5% CO, B yamkax
[etpu nnsa xyneryp xnerok («SPLy»). Mcnonb3oBa-
mu nutarenbHyo cpeny DMEM/F12 («Bio-westy),
conepxamyro 10% dQeranbHON Tensdbeil ChI-
Bopotku (DPTC, «Biowest»), 1-ii % pactBOp
AHTUOMOTHKA-aHTUMHUKOTHKA («Biowesty).
3aMeHy CpelIbl OCYIISCTBISIIM Ha KaKJble
TPETHhH CYTKH.

OTHOCHUTENIPHOE KOJIMYECTBO XPA-TI03H-
TUBHBIX KIETOK aHAJTHU3UPOBAIHA C TIOMOIIBHIO
MIPOTOYHON NHUTOPIYOPUMETPUN U HMMYHO-
UTOXUMHHU.

Panee Obut0 yCTaHOBNIEHO, YTO B CYCIEH-
3UM KIIETOK, TOJYYEHHBIX (EePMEHTATHBHBIM
CrocoO0M M3 HAAMOYEYHUKOB, MPUCYTCTBYET
HECKOJIbKO THUIOB KieTok [18]. B ycroBusx
KyJIBTUBHPOBAHMSI OJHA CYONOMYJSIMs Kie-
TOK HAUMHAET MPHUKPEILIATHCS cpasy, a Apyras,
K KOTOpPOH oOTHOCATCA M XpoMadUHHBIC
KIIETKH, — TMoke. Takum 00pazoMm, Ui H3yde-
HUSI TUHAMUKH 3Kcnpeccud XpA B KyJIbType
HEOOXOAMMO YYHUTHIBATh [[BE CYOIIOMYIISIIAN
KIIETOK — MPUKPEIUICHHYIO0 B (IOTUPYIOUIYIO.
OOmias cxema OSKCIIEPHMEHTa Ipe/CTaBlIeHa
Ha puc. 1.

Kaxmple Tpoe CyTOK KyJIBTHBHPOBAaHHS CO-
Oupany THUTATENBPHYIO CPEAy C HETPUKPETUICH-
HBIMH KJIeTKaMu ((proTupyromas cyomomy-
Js1Hst ). MOHOCIOH KJIIETOK CHUMAJIH C TIOBEPX-

the birth). The organs were removed and each
was crushed into 5 — 6 fragments. One part of the
fragmented adrenal glands was frozen in cryovials
(SPL, Germany) with a cooling rate of 1 deg / min
down to —80°C using the ZPM-1 program freezer
(SPC Otel, Ukraine), then immersed into liquid
nitrogen and stored before use. Samples were
cryopreserved in a medium containing DMEM
(Biowest, France) and 10% dimethyl sulfoxide
(DMSO). Cryopreserved adrenal fragments were
stored for one month. To obtain a cell culture,
the fragments were quickly warmed in a water
bath at 37°C and washed from the cryoprotec-
tant.

The cell suspension was obtained by enzymatic
disaggregation according to the previously described
protocol [15]. For this, the second part of the frag-
ments (intact control) and warmed adrenal frag-
ments were used.

Cells were plated at a concentration of 4 x 10° cells /
ml and cultured for 15 days ina CO, incubator at 37°C
and 5% CO, in Petri dishes for cell cultures (SPL).
We used nutrient medium DMEM / F12 (Biowest)
containing 10% fetal bovine serum (FBS, Biowest),
1% solution of antibiotic-antimycotic (Biowest).
The medium was changed every 3 days.

The relative number of CgA-positive cells was
analyzed by means of flow cytometry and immunocy-
tochemistry.

/

-196°C

N

37°C
5%CO,

l MpoToyHas

3 umMTOdONyopumMeTpus
1N IMMYHOLUTOXMMUS]
Flow cytometry and
immunocytochemistry

_—
37°C
5%CO,

Puc. 1. Cxema aKcnepumeHTa Mo MonyYeHnto 1 KPYOKOHCEPBY-
POBaHWIO NMEPBUYHON KyNbTYpbl KNETOK HaAMO4YeYHUKOB: 1 — UH-
TakTHble hparMeHTbl TKaHU HAAMNOYEYHNKOB; 2 — KPUOKOHCEPBU-
poBaHHble parMeHTbl TKAHU HaAMOYEYHUKOB; 3, 4 — KynbTypbl
KMETOK, NOMyYeHHbIe U3 UHTAKTHBLIX (KOHTPOMb) U KPUOKOHCEPBH-
pOBaHHbIX (PParMeHTOB TKaHM.

Fig. 1. Design of experiment on obtaining and cryopreservation
of primary culture of adrenal cells: 1 — intact fragments of adrenal
tissue; 2 — cryopreserved adrenal tissue fragments; 3, 4 — cell
cultures obtained from intact (control) and cryopreserved tissue
fragments.
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HOCTHU KYJIBTYpPaJbHOTO TJIACTUKA, UCIIONB3YS CMECh
pacTBOpPOB TpHUIICHHA (KOHEYHAs] KOHIEHTpPAaIIHsI
0,05%) u Bepcena, ormbiBanu npu 300g (nmpukpen-
neHHas cyonomynsanus). ProTHpyIomyl0 M HpHUK-
PEIJICHHYIO CyONOMyNsLUM KJIETOK HATHBHBIX U
KPHUOKOHCEPBUPOBAHHBIX KYJIBTYp B TeueHHE 15 MUH
(ukcupoBamm 2%-M pacTtBOpoM mapadopmaibie-
ruga («Sigma», CHIA), ormeiBamm ¢ocdarHo-co-
neBeiM Oydepom (PBS) mpm 300 g u mepmeabu-
msupoBamu 0,02%-m pactBopom camonnna («Cal-
biochemy», CIIIA) B Teuenue 30 munH. OOpasibl
OKpalllMBaJIM TIEPBBIMH KPOJMYBHMU aHTHUTEIIAMH
K XpA («Abcamy, BenmukoOpuranus) B pa3BeeHUH
1:200. MukyOupoBaiau ¢ aHTUTEIaMH B pPacTBOpeE
PBS (pH 7.4) ¢ no6asnennem 0,02% Triton X-100
(«Sigmay») B Teuenue 12 u mpu Temmneparype 4°C,
3ateM ABaxabl oTMbiBamM B PBS. OxpammBanue
BTOPBIMH aHTHKpoOJIHYbUMU Alexa488-KoHBIOTH-
poBaHHBIMU aHTUTenamu («Abcam») B pasBe-
nenuun 1:400 mpoBoaunu B TeueHue 30 MUH B TEM-
HOTE IpU KOMHaTHOW Temmeparype. Hecneunduue-
CKYIO (pJIyOpPECLEHLMIO OLEHHMBAIN MPH MHKYOALH
KJIETOK TOJBKO CO BTOPHIMH AaHTUTENAMU. AHaIu3
npoogwn Ha 1urTodmyopumerpe «FACSCalibury
(«BDBioscience», CIIA) ¢ TOMOMIBIO TPOTpaMM
«CellQuestPro» («Becton Dickinson», CIIA) u
«WinMDI 2.8» (CLLA).

Hdnst  iMMYHO(UIyOpECIIeHTHOTO — aHalu3a Mo-
HOCJION KIIETOK KOHTPOJIBHBIX W KPHOKOHCEPBH-
POBaHHBIX KYIbTYp Ha KaXAble TPETbH CYTKH
¢ukcupoBanu B TeueHue 15 muH B 4%-M pact-
Bope mapadopmanbaeruia. KyabsTypbl OTMBIBaIH
B PBS tpwxner mo 5 wmun. Ilepmeabunuzanuio
npoBoawin B 0,3%-m pactBope Triton X-100 B Te-
yenue 10 muH. brnokupoBanu Hecnenuduyeckoe
CBSI3BIBaHME aHTUTEN pacTBopoM PBS, conepxammm
0,1% Triton X-100; 1% OBIYBEr0 CHIBOPOTOYHOTO
anpOymuHa, 0,3 M mmumunaa («Reanal», Benrpus)
Ha MPOTSKEHNH 4Yaca IpU KOMHATHOW TeMmeparype.
Jnsi MedeHMsI HWCIONB30BAJIM yKa3aHHbIE IIE€PBbIE
(pazBenenme 1:200) u BrOphie (pasBemenue 1:400)
agTUTena. MHKybGammio ¢ TEpBBIMH aHTHUTEIAMHU
npoBoamin npu 4°C Ha NPOTSHKEHWH HOYH, 3aTeM
TpwKIsl oTMbIBamu PBS, co BrOpsiMu aHTHTE-
JaMH — TIpU KOMHATHOW TeMIieparype B TedeHHe
30 muH B TemHOTe. s Bu3yanuzanuu saep QuK-
CHpOBaHHbBIE KIETKH IOCIEe HWHKyOaluu C aHTHUTe-
JJaMH JIOKpaIIMBajJl PAacTBOPOM MpPONMIUsA Homuaa
(2 mr/mm). MukpooTOChEeMKY OCYIIECTBISUIM Ha
¢yopeciienTHOM Mukpockone «Carl Zeiss Axio
Observer Z» («Carl Zeis», I'epmanus). OtHOcH-
TEJILHOE KOMUYECTBO XPA-MO3UTUBHBIX KIJIETOK
B MOHOCIJIOE, MWCKJIIO4Yas MYJIbTUKIETOUHBIE cde-
pounsl (MC), ompezmemnstii myTeM IOACYETa MATH
MHKpodoTOrpaduii I KaKI0H MPoObI, BEIpasKaIH
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It was previously established that in the suspen-
sion of cells obtained by the enzymatic method
from the adrenal glands, several types of cells are
present [18]. During culturing one subpopulation
of cells begins to attach immediately, and the
other, which chromaffin cells belong to, starts it
later. Thus, in order to study the dynamics of CgA
expression in culture, it is necessary to take into
account two subpopulations of cells, i. €. the attached
and floating ones. The general experimental design
is shown in Fig. 1

The nutrient medium with non-adhered cells
(floating subpopulation) was collected every three
days of culturing. A monolayer of cells was remo-
ved from the surface of the culture plastic using
a mixture of trypsin (0.05% final concentration)
and versene solutions, washed at 300g (attached
subpopulation). Floating and attached subpopu-
lations of cells of native and cryopreserved cultures
were fixed for 15 min with 2% paraformalde-
hyde solution (Sigma, USA), washed with phos-
phate-buffered saline (PBS) at 300 g and perme-
abilized with a 0.02% saponin solution ( Calbiochem,
USA) for 30 minutes. Samples were stained with
the first rabbit anti-XPA antibodies (Abcam, UK)
at a 1: 200 dilution. They were incubated with
antibodies in PBS solution (pH 7.4) with the ad-
dition of 0.02% Triton X-100 (Sigma) for 12 h at
4°C, then washed twice in PBS. Staining with second
anti-rabbit Alexa488-conjugated antibodies (Abcam)
at a dilution of 1:400 was carried out for 30 min
in the dark at room temperature. Nonspecific
fluorescence was assessed by incubating cells with
only second antibodies. The analysis was carried
out with a FACS Calibur cytofluorimeter (BDBios-
cience, USA) using the CellQuestPro programs
(Becton Dickinson, USA) and WinMDI 2.8 (USA).

For immunofluorescence analysis, a monolayer
of cells from control and cryopreserved cultures
was fixed for 15 minutes in a 4% paraformaldehyde
solution for every third day. The cultures were washed
in PBS three times for 5 minutes. Permeabilization
was carried out in a 0.3% Triton X-100 solution
for 10 minutes. Nonspecific antibody binding
was blocked with a PBS solution containing
0.1% Triton X-100; 1% bovine serum albumin,
0.3 M glycine (Reanal, Hungary) for one hour
at room temperature. For labeling, the indicated
first (1: 200 dilution) and second (1: 400 dilution)
antibodies were used. Incubation with the first anti-
bodies was carried out at 4°C overnight, then
washed three times with PBS, with the second anti-
bodies at room temperature for 30 minutes in the
dark. To visualize nuclei, fixed cells after incubation
with antibodies were stained with propidium
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B npoueHTax. 3a 100% mnpuHuManu odiee Koinde-
CTBO MOJICYNTAHHBIX KIIETOK.

Juis  craructudeckoil 0OpabOTKU JTaHHBIX HC-
MOJIL30BANIA  TTPOTpaMMHBIE TipuioxkeHus «Excel»
(«Microsofty, CIIIA) u «Statistica 7.0» («StatSofty,
CIIA). [daHHble TpEACTaBISUIM B BHIE CPEIHHUX
3HaYEHUH =+ CTaHTapTHOE OTKJIIOHEHWe. Pazmmams
MEXIy BBIOOpPKAMH OIICHUBAIHM C ITOMOIIBIO OITHO-
(hakTOPHOTO ITUCTICPCHOHHOTO aHaJIn3a, 3HAYNMEI-
Mu curtaim paszauans mpu P < 0,05.

Pe3yabTarsl u 00cyxkneHue

MeTooM MPOTOYHOM IUTOIIYyOPUMETPHH yCTa-
HOBJICHO, YTO B CYCHEH3UH KIJIETOK, BBIJETIEHHON U3
HWHTaKTHBIX ()parMEeHTOB HAAMOYCYHUKOB HEOHATAIIb-
HBIX TIOpocsT, conepxurcs (32,9 + 3,6)% XpA-no-
3UTUBHBIX KJIETOK, a U3 KPHOKOHCEPBUPOBAHHBIX —
(31,1 £2,7)%.

Wsmenenue conepxkanus XpA-Mo3UTUBHBIX KJle-
TOK B Hpouecce KyJIbTUBUPOBAHUS IPEACTABICHO
B Tabmuue. CieqyeT OTMETHTh, YTO HA HadajbHbIC
CYTKH KyJbTUBUPOBAHUS TNPHUOIU3UTEIBHO TPETh
KJICTOK B KOHTPOJIBHOM M KPHOKOHCEPBUPOBAH-
HOM KylIbTypax TpeObBasia BO  (IIOTHPYIOMIEM
COCTOSIHMM. Takoe COOTHOILIEHHE KIETOK CoXpa-
HAJIOCh B Te4YeHHWe 15 CyTOK KYJIBTHBHPOBAHHA,
XOTS KaXJble TPO€ CYTOK M3 KYyJIbTyphl OTOMpa-
JIM TUTATENLHYIO Cpely BMecTe ¢ (PIOTHPYIOMINMU
KJIeTKaMu. BO3MOXKHO, B HMCIIOJIb30BaHHBIX YCIIOBH-
SIX KyJBTUBHUPOBAHUS TPOUCXOIUT Mepexon XpA-
MO3UTUBHBIX KJIETOK W3 TPHUKPEIJIEHHOTO COC-
TOSHUST BO (QUIOTHpYIOLIee. OJTO MPEANoIoKEeHUE
MOAKPEIUISICTCST paHee MOIYYCHHBIMH JaHHBIMH O
TOM, 4YTO XpoMadPHUHHBIE KIETKH CIIOCOOHBI Mpe-
ObIBaTh B CYyCIICH3MOHHO KyabType [14].

iodide solution (2 mg / ml). Microphotography was
carried out with a Carl Zeiss Axio Observer Z fluo-
rescence microscope (Carl Zeiss, Germany). The
relative number of CgA-positive cells in the mo-
nolayer, excluding multicellular spheroids (MS),
was determined by counting five micrographs
for each sample, expressed as a percentage. Total
number of counted cells was assumed as 100%.

For statistical data processing, the Excel (Mic-
rosoft, USA) and Statistica 7.0 (StatSoft, USA)
software were used. Data were presented as
means + standard deviation. Differences between
the samples were evaluated using one-way analysis
of variance, the differences were considered signi-
ficant at p < 0.05.

Results and discussion

Flow cytometry revealed that a suspension
of cells isolated from intact adrenal fragments of
neonatal piglets contained (32.9 = 3.6)% of CgA-
positive cells, and (31.1 + 2.7)% of cryopreserved
cells.

The change in the content of CgA-positive
cells during cultivation is presented in the Table.
It should be noted that on initial day of culturing,
approximately a third of the cells in the control and
cryopreserved cultures were in a floating state. This
cell ratio was maintained for 15 days of cultivation,
although every three days a culture medium was
taken from the culture along with floating cells. It
is possible that under the used culturing conditions,
the CgA-positive cells transit from the attached state
to the floating one. This assumption is supported
by the previously obtained data that chromaffin cells
are capable of remaining in suspension culture [9].

KonnyectBo XpA-No3nTHBHBIX KIETOK B KOHTPOIBHOW M KPMOKOHCEPBMPOBAHHOM KynbTypax KNeToK Hagno4e4HKOB HEeO-
HaTanbHbIX MOPOCAT Ha pasHble CYTKW KynbTVBUPOBaHUSA

The number of CgA-positive cells in the control and cryopreserved cultures of neonatal piglet
adrenal cells on different days of cultivation

KonuuectBo XpA-no3anTuBHbIX KNeTOK
B KOHTPOINbHOW KynbType, %
Number of CgA-positive cells in control culture, %

KonunuectBo XpA-no3nTUBHbIX KNETOK
B KPMOKOHCEPBUPOBAHHOMN KynbType, %
Number of CgA-positive cells in cryopreserved culture, %

CpoK KynbTUBUMPOBAHUA, CYTKU

Cultruing terms, days dnoTtupytowan MpuKkpenneHHana dnoTupytoLan MpukpenneHHana
cybnonynauua cybnonynauua cybnonynauua cybnonynauua
Floating Adhered Floating Adhered

subpopulation

subpopulation

subpopulation subpopulation

2 9,2 £ 3,2 21,8 £ 3,1 10,7 = 4,1 26,5 £ 4,4
7 10,4 £ 21 24,6 £ 4,0 15,1 = 2,9 18,2 £ 4,2
12 14,3 £ 2,8 16,7 = 2,2 11,2 £ 2,2 21,7 £ 11
15 1,1 £2,2 13,0 £ 1,6* 12,9 = 2,0 17,2 = 1,2*

MpumevaHue: *— pasnnynsa CTaTMCTUYECKU 3HAYMMbI MO CPABHEHUIO CO BTOPbIMU CyTKaMu KynbTuempoBanus, p < 0,05.
Note: *— the differences are statistically significant compared with day 2 of cultivation, p < 0,05.
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KonmnuectBo XpA-NMO3UTUBHBIX KIJIETOK KaK BO
¢roTupyrome, Tak U B IPUKPEINICHHON CyOTomyJisi-
LUAX 3HAYMMO HE OTIMYAIOCh MEXY KOHTPOIbHON
U KPUOKOHCEPBUPOBAHHOW KyJIbTypaMH (TabmuIa).
DTO CBUAETENBCTBYET O TOM, YTO BEIOPAHHBIN PEKUM
KPHOKOHCEPBHUPOBAHUS TIO3BOJIIET COXPAHHUTH XPO-
MadPUHHBIC KIETKH B )KU3HECTIOCOOHOM COCTOSHUH.

K 15-M cyTkam KyJbTHBHPOBAaHHUSI B MOHOCIIOE
o0enx KynpTyp HaAOMIOMAIOCh 3HAYMMOE YMEHbB-
IIEHUE KoJinyecTBa XPA-NMO3UTUBHBIX KIETOK I10
CPaBHEHHUIO C HMCXOTHBIMH CYTKaMHU KYJIbTHBHPOBa-
Hus (Tabnuna). B KOHTpoIbHOW KyNBType 3TOT Io-
Kazarenb ymeHsbInasucs Ha (8 + 0,12), a B KpHOKOH-
cepsupoBaHHOi — Ha (9 + 0,15)%. Bo3moxHo, 31O
MIPOUCXOAMIIO B pPe3yJbTaTe BbITECHEHUS XpA-Io-
3UTUBHBIX KJIETOK KJIETKaMHU APYTHX OBICTPO MPOJIHU-
(bepupyromux cyonomynsuuii. B nemom xonmdectBo
KJIETOK, 3KcIpeccupyrommx XpA, B KOHTPOJIbHON
1 KPUOKOHCEPBUPOBAHHOHN KyJIbTypax CXOJHO, UYTO
MOATBEPKAAET IPPEKTUBHOCTH BEIOPAHHOTO CIIOCO-
0a KpMOKOHCEPBUPOBAHUSI.

KonnuectBo XpA-mO3UTHBHBIX KIETOK B KOH-
TPOJILHOM U KPUOKOHCEPBUPOBAHHOM KYJIBTypax Kiie-
TOK HA/ITOYEYHUKOB HEOHATAIBHBIX IMTOPOCAT Ha pa3-
HBIE CyTKH KyJBTHUBHPOBAHUS

Ha cnenyromem stamne nccieoBaHus B KOHTPOIIb-
HOH M KPHUOKOHCEPBUPOBAHHOW KYJIBTypax HaAIMoO-
YEYHUKOB C MOMOINBI0O HMMYHOIIUTOXUMHYECKOTO
MeToJla HaMU OBbUT TIPOBEACH KAaueCTBEHHBIN aHaJH3
KJIETOK, 3Kcrpeccupyromux XpA. beuto ycraHose-
HO, YTO OTHOCHUTEJIFHOE KOJINYEeCTBO XPA-MO3UTHB-
HBIX KJIETOK B MOHOCJIO€ 00EHX KYJIBTYp CHHKAIOCH C
7-x cyTOK (puc. 2). 3aMeTUM, YTO KJIETKU, HAXO SN~
ecs B coctaBe MC, He MOACUUTHIBAIIUCH, TOCKOJIBKY
KOppEKTHas OLIEHKa JaHHOTO MOKa3aTellsl HEBO3MOXK-
Ha. Yepe3 7 CyTOK KyJIBTHBUPOBAHHS OTHOCHTEIb-
HOE KOIMHYECTBO XPA-TIOBUTHUBHBIX KIETOK YMEHb-
ajaoch B KOHTPOJIBHOU KynbType — B 1,8 pasa, a B
KpUOKOHCEpBUpOBaHHOU — B 1,6 pasza. Uepes 15 cyTok
OTHOCHUTEIHFHOE KOJIWYECTBO JaHHBIX KIIETOK YMEHb-
IaJI0CH B KOHTPOIBHOU KybType 110 (1,5 + 0,7) %, a
B KprokoHcepBupoBaHHo — 710 (0,9 + 0,8)%.

Hamu ObUTO BBISIBICHO HECOOTBETCTBHE MEMKITY
pesyabpraTaMu TUTO(IyOPUMETPHUECKOTO U UMMY-
HOIIUTOXMMHYECKOTO aHAJIM30B, MOCKOJIBKY B IIO-
CIIE/IHEM Cilydae Mbl HaONroganu Oosee 3HAUYNUTEIb-
HOE€ YyMEHbIIEHHE KoJaudecTBa XPA-TIO3UTHBHBIX
kietok. OJHAaKo BU3yaJbHAas OILIEHKAa SKCIPECCHU
XpA B KynbType KJIETOK HaAOUYEYHUKOB HEOHATAb-
HBIX TOPOCAT MO3BOJMIA OOBSCHUTH JAaHHOE IPO-
TuBOpeure. Ha 2-e cyTku B KynbType HaOmromasics
(hopMupyrommiics MOHOCIOH KIETOK C paBHOMEP-
HBIM pacrpeaesieHueM XpA-MO3UTHBHBIX KJIETOK
(puc. 3, A). Haunnas ¢ 7-X CyTOK KyJBTHBHPOBaHUS
XapakTep KJIETOYHOTO paclpeiefeHuss U3MEHHIICS:
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KonunyectBo XpA-no3nTnBHLIX KNETOK, %
Number of ChA-positive cells, %
(0]
1

Cpok uccrnegoBaHust, CyTku

Term of study, days
Puc. 2. OTHocuTenbHoe konmnyectBo XpA-No3NTUBHBIX
KINeToK B MOHOCIOe: M — HATUBHbIE; [0 — MOCMe KPUOKOH-
cepBupoBaHus. Budyanusauusa ¢ noMoLLbi MMMYHOLIMTO-
XMMMYECKOro METOAA C MCMonb3oBaHnem aHTuten k XpA.
* — pasnuuMa CTaTUCTUYECKU 3HAYUMbl MO CPaBHEHMWHO
CO BTOPbIMW CyTKaMu KynbTUBMPOBAHWUSI COOTBETCTBYHO-
Len Kynetypsbl, p < 0,05.

Fig. 2. Relative number of CgA-positive cells in monolayer:
B — the native cells; O — the cells after cryopreservation.
Imaging with immunocytochemical method using antibo-
dies to CgA. * — differences are statistically significant
compared with day 2 of cultivation of the corresponding
culture, p < 0.05.

The number of CgA-positive cells in both the
floating and attached subpopulations did not sig-
nificantly differ between the control and cryopreser-
ved cultures (Table). This suggests that the selected
cryopreservation mode allows the preservation of
chromatffin cells in a viable state.

By the 15" day of culturing in the monolayer of
both cultures, a significant decrease in the number
of CgA-positive cells was observed if compared
with the initial days of culturing (Table). In control
culture, this index decreased by (8 + 0.12), and
in the cryopreserved culture it did by (9 £ 0.15)%.
This likely occurred as a result of the displace-
ment of CgA-positive cells with the cells of other
rapidly proliferating subpopulations. In general,
the number of cells expressing CgA in the control
and cryopreserved cultures is similar, which confirms
the effectiveness of the selected cryopreserva-
tion method.

At the next stage of the study, in the control
and cryopreserved adrenal cultures using the
immunocytochemical method, we qualitatively ana-
lyzed the cells expressing CgA. It was found that
the relative number of CgA-positive cells in
monolayer of both cultures decreased starting
from day 7 (Fig. 2). It should be noted that the
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XpA-MeueHHbIE KJICTKH ObLTM MPEUMYIIESCTBEHHO
cocpenoroueHbl B MC, XOTd eIUHUYHbIE MEYCH-
HbIE KJIETKH HM3peiKa BCTPEYAIUCh B MOHOcioe. Ha
15-e cyTkm HaOMIOMANOCH YBEIHMYEHUE pa3MEpOB
MC, cocTosiuIMX B OCHOBHOM U3 XPA-NO3UTHBHBIX
kietok (puc. 3, B). B MoHOCnmoe naHHBIE KIIETKH
MpaKTHYeCKH oTcyTcTBOBaNH (puc. 3, C).

Panee Obutm ommcaHBl 1Ba CIoco0a TMOMyYEHUS
KPHOKOHCEPBUPOBAHHOW KYJIBTYpPbl KJIETOK W3 Ha-
MTOYCYHIKOB HEOHATATBHBIX CBUHEH. [1epBHhIii crioco0
3aKJII0YAeTCS B TONYYCHUH TICPBUYHON KYJIBTYpPHI
KJIIETOK M €€ KPHOKOHCEPBUPOBAHHUH C HCIIOIH30Ba-
HUEM KpHO3alUTHBIX cpeq Ha ocHoBe [IMCO. briio
YCTAHOBJICHO, YTO KPHUOKOHCEPBUPOBAHHUE MEPBHUY-
HOU KyJBTYpPBI KJICTOK HAAMIOYEYHUKOB HOBOPOXKICH-
HBIX MOPOCAT B cpenax, cogepxaummux 10% JIMCO
¢ nobasinenueM DTC, co CKOPOCTBIO OXJIAXKICHUS
1 rpag/muH no3BossieT coxpaHuth A0 80 % xku3He-
CHOCOOHBIX KJIEeTOK [6]. BTopoit crocob mpemmo-
JlaraeT KPHOKOHCEPBHpPOBaHHE (ParMeHTOB TKaHH
HaanouyeyHukoB B cpeae ¢ 10% AMCO c¢ ucnomnb3o-
BaHHMEM HHU3KHX CKopocTer oxmaxaeHus 0,3—1 rpan/
muH. [Ipu 3TOM mepBUYHAS KyabTypa, MONTYyYEeHHAsS
13 KPUOKOHCEPBHPOBAHHBIX (PparMeHTOB, oOnamana
CXOOHBIMH MOPGOPYHKIIMOHATHFHBIMU CBOMCTBAMHU
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Puc. 3. VMmmyHouuTOXMMUYECKOE MedeHue aHTuTena-
Mn K XpA (3eneHas dnyopecueHuns) B KynbType KIeTok
HaaMNO4YEe4YHNKOB HeoHaTanbHbIX CBUHEN Ha 2-e (A) n 15-e
(B, C) cytkm KynbtuBuMpoBaHus. A — XpA-Mo3uTUBHbIE
KNeTKM paBHOMEPHO pacnpegerneHsl B MoHocrnoe; B —
akcnpeccns XpA nNpenumyLLeCcTBEHHO B MYIbTUKIETOYHbIX
cepoungax; C — oTcyTcTBUe akcnpeccun XpA B KreTkax
MOHOCMOS. AApa KNeToK KOHTPacTMpOoBaHbl NPONMANI No-
Anaom (kpacHas driyopecueHums).

Fig. 3. Immunocytochemical labeling with antibodies
to CgA (green fluorescence) in culture of neonatal pig
adrenal cells on days 2 (A) and 15 (B, C) of culturing. A —
CgA-positive cells are evenly distributed in monolayer;
B — CgA expression mainly in multicellular spheroids;
C — lack of CgA expression in monolayer cells. Cell
nuclei are contrasted with propidium iodide (red fluore-
scence).

cells being a part of the MS were not counted, since
the correct assessment of this index is impossible.
After 7 days of cultivation, the relative number of
CgA-positive cells decreased in the control culture
in 1.8 times, and in cryopreserved that diminished
in 1.6 times. After 15 days the relative amount of
these cells decreased in the control culture down
to (1.5-0.7)%, and in cryopreserved culture it did
down to (0.9 £ 0.8)%.

We revealed a discrepancy between the results of
cytofluorimetric and immunocytochemical analyses,
since in the latter case we observed a stronger decrease
in the number of CgA-positive cells. However, a
visual assessment of CgA expression in neonatal
piglet adrenal cell culture allowed this contradiction
to be explained. On day 2 in culture, a monolayer of
cells was formed with uniform distribution of CgA-
positive cells (Fig. 3A). After 7 days of cultivation,
the nature of cell distribution changed, namely the
CgA-labeled cells were predominantly concentrated
in the MS, although single labeled cells were rarely
found in the monolayer. On day 15 an increase in the
size of MS was observed, consisting mainly of ChrA-
positive cells (Fig. 3B). In monolayer, these cells
were virtually absent (Fig. 3C).
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[7]. J)Ku3HecmocoOHOCTh KJIETOK, MX CIIOCOOHOCTH
K ajare3uu, MopQooruieckue OCOOEHHOCTH, 3KC-
npeccusi HEKOTOPHIX (DEHOTHIHYECKHX MAapKepOB,
Hanpumep, PBlII-TyOynuHa, mpum maHHOM CcrHocobe
KPHOKOHCEPBUPOBAHUS Y NHTAKTHOW M KPHOKOHCEP-
BHPOBAaHHOW KYJIBTYp 3HAUUMO HE OTIIMYAIOTCS.

B Hacrosmieii paboTe MBI HCIIONB30BAIH BTOPOU
CHoco0 TONY4YEeHHS KPHUOKOHCEPBHPOBAHHOW KYITb-
TYpHI KJIIETOK HaAMIOYEYHUKOB, & IMEHHO — KPHOKOH-
cepsupoBanne pparmeHToB TKaHu ¢ 10% JAMCO wu
CKOPOCTBIO OXJIXKIEeHHsI | Ipaji/MUH. YCTaHOBJICHO,
YTO CyCNEH3Ms KJIETOK, MOJyYeHHass U3 MHTAKTHBIX
(parMeHTOB Ha/IMOYEYHUKOB HOBOPOXKACHHBIX TIOPO-
T, comepikana okoio 30 % KIETOK, IKCIIPECCUpyro-
umx XpA. KpuokoHcepBupoBaHUE CYIIECTBEHHO HE
BIIMSUIO HA ATOT MTOKa3aTellb.

WHTepecHO, UYTO KOJIMYECTBEHHOE COOTHOIIIE-
Hue XpA-NO3UTHUBHBIX KJIETOK BO (MIOTHUPYIOILEH M
MIPUKPEIJICHHON CYOTOMYISIIASX MEPBUYHON KYib-
TYpBhl KIIETOK HAJIIOYEYHUKOB HEOHATAIBHBIX I10-
pPOCST COXpaHSJIOCh TOCIEe 3aMOPaKWBaHUSI-OTOT-
peBa. B KOHTPONBHOW M KPUOKOHCEPBUPOBAHHOU
KyJIbTypax HaunHas ¢ 7-X CyTOK 3HAYMMO CHIDKAIOCh
KOJIMYECTBO KIIETOK, dKcrpeccupyromux XpA, Bo3-
MOJKHO, 32 CUET MPEUMYIIECTBEHHOTO JCTCHHS IpY-
TUX OBICTPO MPOTUPEPUPYIONINX TUITOB KIETOK.

XpomadhuHHBIE KIETKH MO3TOBOTO BeIIeCTBa
HAJMOYEYHUKOB — 3TO HEWPOIHIAOKPUHHBIE KIIET-
KH-TIPOU3BOJIHBIE HEPBHOTO TpedHs. Bmecre ¢ cum-
MaTUYeCKUMU HEeHpOHaMM CIIMHHBIX TaHIVHEB, a
TaK)Ke MEJIKUMH MHTEHCUBHO (IyopecHUpYIOIIUMH
KJIETKAMH OHHM COCTAaBISIOT CHMIIATOaPEHAIOBYIO
JIMHUIO TPOU3BOIHBIX HepBHOTO rpedHs [12]. Panee
ObUIO BBISBIIGHO CBOMCTBO KJIETOK MO3TOBOTO Be-
LIECTBA HAJIMIOYECUHUKOB PA3HBIX BUIOB MJICKOIUTA-
IONUX M 4eloBeka K oOpazoBannio MC B KynbType
[3, 8, 16, 17]. IIpu »TOM Ba)KHO OTMETHUTb, UTO KO-
JIUYECTBO, pa3Mep, CIIOCOOHOCTh K KOJIOHHEOOpa3o-
BaHMIO, (eHOTHITHUYECKU cocTaB MC 3aBHCAT OT
YCJIOBUM WX TOMydYeHUs (BHI KYIBTypadbHOM TIO-
BepxHocTH, npucyrctBue O@TC B cpene, Hamnuue u
KOMOWMHAIHAS POCTOBBIX (DAKTOPOB).

B macTosmeit paboTte ycTaHOBICHO, YTO KJICTKH,
aKcIpeccupyoe XpA, MPUHUMAIOT ydYacTHE B
¢dopmupoBannn MC B ycIOBHUSIX KyJTbTHBHPOBAHHS
KJIETOK HaJIIOYEYHUKOB HEOHATAJIBHBIX MOPOCAT B
cpene ¢ @TC Ha anre3uBHO# nosyioxkke. Ilpu atom
B Mpoliecce KyJIbTUBUPOBAHHUS BBISIBICHO U3MEHEHHE
pacnpeneneHust XpA-NMO3UTUBHBIX KJIETOK: CHHKe-
HUE MX OTHOCHUTEIHLHOTO KOJIMYECTBA B COCTABE MO-
Hocuos 1 noBbimeHne B MC. Mexanusm oOpa3oBa-
Hust MC B KyNbType KIETOK HAAIIOYEYHUKOB TpedyeT
OTAENFHOTO MCCIIEOBAHUS, OTHAKO MOYKHO TPE/IIo-
JIOXKUTh, UTO KIETKH, SKCIIPpeccupyromye XpA, urpa-
FOT B 3TOM ITPOIECCE BAXKHYIO POITh.
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Two methods have previously been described
for preparing a cryopreserved cell culture of adrenal
glands of neonatal pigs. The first method is to
obtain a primary cell culture and its cryopreservation
using cryoprotective media based on DMSO. It
was found that cryopreservation of the primary
culture of adrenal gland cells in newborn piglets
in the media containing 10% DMSO with the ad-
dition of FBS, with a cooling rate of 1 deg / min,
allows up to 80% of viable cells to be preserved
[17]. The second method involves cryopreservation
of adrenal tissue fragments in a medium with 10%
DMSO using low cooling rates of 0.3—1 deg / min.
Moreover, the primary culture obtained from cryo-
preserved fragments had similar morphofunc-
tional properties [2]. Cell viability, their ability
to adhere, morphological features, expression of
some phenotypic markers, for example, BIII-tu-
bulin, do not significantly differ in this method of
cryopreservation in intact and cryopreserved cultures.

In this research, we used the second method
for obtaining a cryopreserved adrenal cell culture,
namely, cryopreservation of tissue fragments with
10% DMSO and a cooling rate of 1 deg / min. It was
found that a cell suspension obtained from intact
adrenal fragments of newborn piglets contained about
30% of cells expressing CgA. Cryopreservation did
not significantly affect this index.

It is of interest that the quantitative ratio of
CgA-positive cells in the floating and attached
subpopulations of the primary culture of neonatal
piglet adrenal cells was kept after freezing-warming.
In the control and cryopreserved cultures, after 7 days
the number of cells expressing CgA was significantly
reduced, possibly due to the predominant division
of other rapidly proliferating cell types.

Chromaffin cells of the adrenal medulla are
neuroendocrine cells derived from the neural crest.
Together with the sympathetic neurons of the dorsal
ganglia, as well as small, intensely fluorescent cells,
they make up the sympathoadrenal line of the neural
crest derivatives [7]. Previously, the property of
adrenal medulla cells of different mammalian and
human species to the formation of MS in culture
was revealed [3, 12—14]. It is important to note that
the amount, size, colony forming ability, phenotypic
composition of MS depend on the conditions of their
preparing (type of culture surface, presence of FBS
in medium, presence and combination of growth
factors).

In this work the cells expressing CgA were found
to participate in the formation of MS during cul-
turing of adrenal gland cells of neonatal piglets in
the medium with FBS on an adhesive substrate. Mo-
reover, during the cultivation a change in the distri-
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BriBOABI

1. KpuokoHcepBUpOBaHUE (PparMEeHTOB HAJIIO-
YEUHHUKOB HOBOPOXICHHBIX TOPOCIT C KOHTPOJU-
pyemoii ckopoctbio 1 rpag/mun go —80°C B 3a-
wutHOU cpeae ¢ 10% AMCO 3HauuMMoO He BIUsIET
Ha KOJMYECTBO KJIETOK, AKCIpEecCUpyromux XpA
(32,9 + 3,6)% B xoutpomeHOit 1 (31,1 + 2,7)%
B KPHOKOHCEPBUPOBAHHOM CYCTICH3UAX KIIETOK).

2. B mepBWUYHON KyIBType KIETOK HAAIIOYCUHH-
KOB HOBOPOXKJCHHBIX TIOPOCST HAUYWHAS C 7-X CYTOK
KYJIETUBHPOBAHMSI CHUKAETCSI KOJIMYECTBO XpA-1o-
3UTHBHBIX KJIETOK, BEPOSITHO, 3a CUET IIPEHMY-
IIECTBEHHOI'O POCTa JAPYrux ObICTpo mposudepu-
PYIOIIUX CYyOTOMYJISIIHIA KIETOK.

3. B mporecce KyIbTUBUPOBAHUS KIETOK HAJIIO-
YEUHUKOB HOBOPOXKICHHBIX TMOPOCIT MPOUCXOIUT
U3MEHEHHE pacrpeneneHuss XpA-TO3UTUBHBIX KIle-
TOK: CHIDKCHHE HUX OTHOCHUTEIIBHOIO KOJIMYECTBA
B COCTaBe MOHOCJI0s 1 IoBwimeHne B MC.

4. CxogHoe cooTHoLIeHUE XPA-TTO3UTUBHBIX KJle-
TOK B KOHTPOJBHOM U KPUOKOHCEPBUPOBAHHOM
KYJIBTYpaX, @ TAaKK€ OJMHAKOBAas JAMHAMHKA MX IIe-
pepacnpeneneHust Mpu pocTe KyJIbTYphbl CBUICTENb-
CTBYIOT, YTO KPHOKOHCEPBHPOBAHHE (PParMeHTOB
HAJIMOYEYHUKOB B HCIOJB30BAHHOM PEXUME 3Ha-
YUMO HE BIHUSET HA OCHOBHBIC CTPYKTYpPHO-(DYyHK-
LIMOHAJIbHBIC CBOMCTBA XpoMahHUHHBIX KIIETOK.
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bution of CgA-positive cells was revealed, i. e.
a decrease in their relative amount in the monolayer
and an increase in MS. The mechanism of the
formation of MS in adrenal cell culture demands a
separate study, however, it can be assumed that the
cells expressing CgA play an important role in this
process.

Conclusions

1. Cryopreservation of adrenal fragments of new-
born piglets with a controlled rate of 1 deg / min
down to —80 C in a cryoprotective medium with
10% DMSO did not significantly affect the number
of cells expressing CgA ((32.9 + 3.6)% in the control
and (31.1 £ 2.7)% in cryopreserved cell suspen-
sions).

2. In the primary culture of adrenal gland cells of
newborn piglets, the number of CgA-positive cells
decreased since day 7 of culturing, probably due
to the predominant growth of other rapidly prolife-
rating cell subpopulations.

3. During the culturing of adrenal gland cells of
newborn piglets, a change in the distribution of CgA-
positive cells occurs: a decrease in their relative
number in the composition of monolayer and an
increase in MS.

4. A similar ratio of CgA-positive cells in the
control and cryopreserved cultures, as well as the
same dynamics of their redistribution during culture
growth indicate that cryopreservation of adrenal
fragments in the mode used did not significantly
affect the basic structural and functional properties
of chromaffin cells.
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