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Cryopreservation of Thyroid Primary Culture of Newborn Piglets

HccrnenoBaHo BIUsIHUE KPHOKOHCEPBUPOBAHUSI CO CKOPOCTBIO OXJIAXKACHHS | rpayc/MUH C IPUMEHEHHEM KPHUO3aIUTHBIX CPel Ha
ocHOBe pacTBopa qumetiicynbpokcuaa (IMCO) Ha moka3are COXPaHHOCTHU M KHU3HECIIOCOOHOCTH IEPBUYHOM KYJIETYPbI THPOLIUTOB
HOBOPOXKACHHBIX OPOCST, IPEACTABICHHON KIETOYHOU U HOJUTUKYISIPHOH (pakiusmu. OnpeeneHbl ONTHMalIbHbIe KOHIIEHTPALUH
JAMCO 1151 KpruOKOHCEPBHPOBAHMUS KIETOK U (HOJUTUKYJIOB IIUTOBHIHOM XKee3bl.

Kniouesvie cnosa: THpOUMT, IIUTOBHUIHAS JKelle3a, IEPBUYHAS KyJIbTYpa, KJIeTouHas ¥ QOJUTHKYIsipHas Gpakiuu, KPHOKOHCEP-
BUPOBaHHE, CyOKyJIbTHBHPOBAHHE.

JlocnimKeHo BIUTMB KPIOKOHCEPBYBaHHS 31 IBUKICTIO OXOJIO/PKEHHS 1 Ipayc/XB 3 BUKOPUCTAHHAM KPiO3aXUCHUX CEPEIOBHUII Ha
0CHOBI po3unHy aumetwicynbpokcuny (JJMCO) Ha noka3HUKH 30epekKEHOCT] Ta KUTTE3AATHOCTI NEPBHUHHOI KYJIETYpH TUPOLIUTIB
HOBOHAPODKEHUX MTOPOCSIT, IPEICTABICHOIO KIITHHHOIO Ta QOIiKyJIIpHOIO ppakuisMu. Busnaueno ontumaneHi konnentpauii IMCO
JUISL KPIOKOHCEPBYBAHHS KIITHH 1 GOJIKYJIiB IIUTOBUAHOT 3aJI03H.

Kniouosi crosa: Tupouut, IUTOBUIHA 321033, IEPBUHHA KYJIbTypa, KIITHHHA 1 QomikyaspHa ¢pakuii, KpiokOHCEpBYBaHHS,

CyOKYJIBTHBYBaHHS.

Effect of cryopreservation with the cooling rate of 1 degree/min and cryoprotective media based on dimethylsulfoxide (DMSO)
solution on survival and viability indices of newborn piglets thyrocyte primary culture, represented by cell and follicular fractions was
studied. The optimal concentrations of DMSO for cryopreservation of thyroid gland cells and follicles were established.

Key words: thyrocyte, thyroid gland, primary culture, cell and follicular fractions, cryopreservation, subculturing.

Bompocsl KynbTHBHUPOBaHHUS W KPUOKOHCEPBUPO-
BaHUsI KJIETOK IIUTOBUIHOM JKeJle3bl UMEIOT O0JIBIIOE
3HAYEHHUE B IKCTICPUMEHTAIBHOM U KITMHUYECKON TpaHC-
IJTAHTOJIOTHH B CBA3H C BO3MOKHOCTHIO IPUMEHEHUS
OPTaHOTHITMIECKNX U KJIETOYHBIX KYJIBTYP JUIsI KOPPEK-
uuY TupeoniHoi HegoctaTounoctd [1, 7]. K mpeumy-
LIeCTBaM TPaHCIUIaHTAllMK KyJIbTHBUPOBAHHBIX KJIETOK
MO’KHO OTHECTH MUHUMH3AIHIO MHBA3WBHOCTH TIPOIIE-
Iypbl, HEOOBIIONH 00beM HEOOXOMMOT0 MaTeprania,
MTOCKOJIBKY JIe(eKThl ONOXUMUYECKOH (PYHKIIMU OpraHa
MOKHO KomneHcrupoBaTh 1-10% kieTok oprana [6], a
TaK)Ke CHHYKEHHE HIMMYHOTE€HHOCTH ITyTeM dJTUMHUHA-
HA “TIEHKOIINTOB-TIACCAXKUPOB”’, KOTOPBIC SIBIISTFOTCS
KOCTHUMYJIITOpaMu UMMyHHoOro oTtBeTa [11]. Cymect-
BYET MHEHHE, YTO KPHOKOHCEPBUPOBAHHUE TAKKE CHU-
JKaeT UMMYHOT€HHOCTh 32 CYET yMEHBIIEHHUs ITyja
AHTUTCHIIPE3CHTUPYIOMHUX KIeTOK [16, 17], a kineTou-
HBIE KYJIBTYPbI I10 CPABHEHUIO C HATUBHOH CyCIIEH3UEH
KJIETOK 00J1a1aloT 00Jiee BHICOKOH YCTOHYNBOCTBIO K
npotieccy Kpruokoncepsuposanus [ 15]. B atom acniexre
aKTyaJIbHBIM SIBJISIETCS BOIPOC pa3pabOTKH PEKUMOB
KPHUOKOHCEPBUPOBAHHUSI OMOIOTHUECKOTO MaTepHuara,
HarpaBJIeHHbIX Ha MAKCUMAaJIbHOE COXPAHEHUE KU3HE-
CIOCOOHBIX KJIETOK.
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* ABTOp, KOTOPOMY HEODXOAMMO HarpaBAsiTb KOPPECHOHACHLIMIO:
yA. Mepesicaackas, 23, r. Xapbkos, YkpauHa 61015; Tea.: (+38
057) 373-30-07, cpakc: (+38 057) 373-30-84, 3neKTPOHHasl noyTa:
s_bilyavskaya@mail.ru

KpnoGMOnOrMM

T.21,2011, Ne1

The tasks of culturing and cryopreservation of
thyroid gland cells are of great value in experimental
and clinical transplantology due to possible application
of organotypic and cell cultures in correction of thyroid
deficiency [1, 7]. The advantages of cultured cells
transplantation are, in particular, the minimization of
procedure invasiveness, small amount of required ma-
terial, since the defects in the organ biochemical func-
tion could be compensated by 1-10% cells of the organ
[6], as well as reduction of immunogenecity by elimina-
tion of "passenger leukocytes", being co-stimulators
of immune response [ 11]. There is an opinion that cryo-
preservation also reduces immunogenecity due to
decrease of a pool of antigen-presenting cells [16, 17],
and the cell cultures unlike the native cell suspension
have higher resistance to cryopreservation [15]. In this
aspect a task about development of cryopreservation
regimens for biological material directed to maximum
preservation of viable cells is an actual one.

It has been known that endocrine tissues are highly
sensitive to various ischemic factors, osmotic changes,
and effect of low temperatures. There are various
reports presenting the cryopreservation methods for
cells and tissues of some endocrine organs utilizing
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W3BecTHO, 4TO YHAOKPUHHBIE TKAHH BHICOKO UyBCT-
BUTEJIbHBI K PAa3JIMYHOTO POJa HILIEMHUYECKUM (aKTo-
pam, OCMOTHYECKHUM N3MEHEHUSM, IeUCTBUIO HU3KUX
Temmneparyp. B nuTeparype mmpoko mpeacTaBieHb
CIOCcOOBI KPUOKOHCEPBUPOBAHUS KJIETOK U TKAHU HEKO-
TOPBIX YHTOKPUHHBIX OPTAHOB C UCIIOJIB30BAHUEM HU3-
KHX CKOPOCTEH OXJIXKICHHSI, B YACTHOCTH | Tpajiyc/MuH,
1 pacTBOpoB KpuornpotekTopa JJIMCO, KoTopsIii B O1I-
peneneHHON KOHIIGHTPAIMK 00JIaflaeT BhIPaKEHHBIM
npoTuBoulIeMuueckuM aeiicteuem [14]. Onucanbl
MTOJIOKUTENIbHBIE PE3yNbTaThl MPU 3aMOPAKMBAHUU
OCTPOBKOB TIOPKETYIOYHOM JKeJIe3bl B IPUCYTCTBUHU
20%-ro pactBopa JIMCO [12, 13], cycrieH3uu KIeTok
HaJIIIOYCYHUKOB HOBOPOXIACHHBIX MOpOcAT — 7%-T0
[8], cycmiensuu kimeTok Cepronu heTaTbHBIX CEMCHHH-
k0B KpbIC — 10%-10 [10], opranoTnmnmyeckoii KyIbTypbl
LUIUTOBUAHOM 5K€J1€3bl HOBOPOXKICHHBIX MOPOCAT — 7%-
ro [4].

HaxomieHHbIi B JInTEpaType S3KCIIEPUMEHTAIbHBINA
MaTepHall 0 KPUOKOHCEPBUPOBAHUIO THPEOUIHON
TKaHu [ 1, 3-5, 9] He BKIIIOYAET JaHHbBIE O BO3MOXKHOCTH
3aMOpPaKUBAHUSI KIIETOYHBIX U (DOJUTUKYIISIPHBIX ITEp-
BUYHBIX KYJIBTYP IIUTOBUTHON KEIE3bI.

Lesb paboThI — U3y4YeHNE COXPAHHOCTH, JKU3HECTIO-
COOHOCTH KJIETOYHOW M (DOJUTUKYISIPHOH (Ppakiuit
MEPBUYHON KYJIBTYpPhl THPOIIUTOB HOBOPOXKICHHBIX
[IOPOCST MOCJIE€ KPUOKOHCEPBHUPOBAHHUSI CO CKOPOCTHIO
OXJIK/IeHHs | Tpalyc/MUH B IPUCYTCTBHHU PA3ITUYHBIX
koHueHTpanuii JJMCO u nocneayromniero cyoKyJIbTH-
BHUPOBAHHUSL.

Martepmnaabl u meToAbI

DKCIEePUMEHTHI Ha YKUBOTHBIX ITPOBOJIMIH B COOT-
BeTCTBUU C “OO0IMUMHU MPUHIUIIAME KCIICPUMEHTOB
Ha KUBOTHBIX’, omoopenasiMu 111 HammoHaasHEIM
koHTpeccoM o 6uoatuke (Kues, 2007) u cormacoBan-
HbIMU ¢ nonoxeHusiMu “EBporneiickoii KonBenuu o
3aIUTe TO3BOHOYHBIX KUBOTHBIX, UCTIOIB3YEMBIX JUIS
SKCIEPUMEHTAJIBHBIX W JPYTUX HAy4YHBIX Iejei”
(Crpac6ypr, 1985).

TupoUTHI 1 QPOIUTUKYITHI H30JMPOBAIIH U3 U TOBHU/I-
HBIX YKeJIe3 HOBOPOXKICHHBIX TTOPOCST Iy TEM 3-3TaITHOU
(hepMEHTAaTUBHOMN Jle3arperaluy ¢ MCII0JIb30BaHUEM
1 mxr/mit komutarenasel Tima I A u 0,15 Mxr/ma ge-
30kcupudonykiieass! (“Sigma”, CLLUA) npu 37°C ¢ no-
CIEIYIOUIUM OXJIaXKICHUEM M 3-KpaTHOM OTMBIBKOM
pactBopoM, conepskamuM 0,2% ObIIbero CBIBOPOTOU-
HOTO anbOyMuHa. QOIUKYIAPHYIO U KIETOYHYIO
(bpaxmmu pa3aesnsum myTeM (GUIBTpaluy 4epe3 MemMO-
pany ¢ nuamerpom nop 30 mxm (“Consalt T.S.”, Ura-
must). [ocne dunprpanuu GomuKynspHas Qpakius
ObL1a IpeICTaBICHA B OCHOBHOM (DOJUTHKYJIAMH CPE/I-
Hero quamerpa (> 30 MKM), a KIeTOYHast ppaKius —
TUPOIUTAMH, SPUTPOLIUTAMH U MEJTKHMH (POJLUTUKYIIAMA
(< 30 MKMm).

[Tomyuennsie Gpakiuy ¢ KOHIICHTPAIUEH KIETOK
1x10° u ¢ponnukynos 1%x10° KyIbTUBUPOBAIU B
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low cooling rates, particularly 1 degree/min and DMSO
cryoprotectant solution, which in certain concentration
expressed an anti-ischemic effect [14]. There are the
successful attempts to cryopreserve the pancreatic islet
cells using 20% DMSO solution [12, 13], newborn
piglet adrenal gland cell suspensions with 7% DMSO
[8], Sertoli cell suspensions of rat fetal testes with 10%
DMSO [10] and organotypic culture of newborn piglet
thyroid gland with 7% DMSO [4].

The existing experimental data on cryopreservation
of thyroid tissue [1, 3—5, 9] do not include the infor-
mation about possibility of the freezing of primary cel-
lular and follicular cultures of thyroid gland.

The research aim is to study the survival and viabi-
lity of cell and follicular fractions of newborn piglet
thyrocyte primary culture after cryopreservation with
the cooling rate of 1 degree/min in presence of various
DMSO concentrations and further subculturing.

Materials and methods

The experiments in animals were performed accord-
ing 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
Vertebrate Animals Used for Experimental and Other
Scientific Purposes (Strasbourg, 1985).

Thyrocytes and follicles were isolated from thyroid
glands of newborn piglets by 3-stage enzyme disaggre-
gation using 1 pg/ml collagenase of type I A and
0.15 pg/ml deoxyribonuclease (Sigma, USA) at 37°C
with further cooling and 3-fold washing with the solu-
tion, containing 0.2% of bovine serum albumin. Follicu-
lar and cellular fractions were separated by filtration
through the membrane with of 30 mm pores (Consalt
T.S., Italy). After filtration the follicular fraction was
mainly represented by middle size follicles (> 30 mm)
and cellular fraction included thyrocytes, erythrocytes
and small follicles (< 30 mm).

The obtained fractions with concentration of cells
1x10° and follicles 1x10° were cultured in cultural
flasks (Sarstedt, USA) with the medium 199, enriched
by 10% fetal calf serum (FCS) (Sigma, USA) supple-
mented with antibiotics as penicillin (100 units/ml,
kanamycine (200 pg/ml) and amphotericin B (1 pg/ml)
at 37°C in the atmosphere of 5% CO, for 6 days. The
culture was disaggregated by incubation in 0.25% tryp-
sin mixed with Versene solution in the 1:1 ratio at 37°C
for 3 min with further adding of nutrition medium 199
with 5% FBS, and removed from the substrate by
pipeting till the moment of monolayer detaching and
then centrifuged at 1,000 rpm.

The samples were cryopreserved in the program-
able freezer (Cryoson 115, Germany) using the cooling
rate of 1 degree/min [2] in presence of 10 and 15%
DMSO both with and without adding 25% FCS.
Thawing was carried-out on water bath at 37°C till
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KynbTypanbHbiX ¢uiakoHax (“Sarstedt”, CLLIA) na
cpene 199, oboramennoit 10%-i1 GeranbHON TensTIbei
ceiBopotkoit (PTC) (“Sigma”, CILIA) ¢ nobaBiennem
aHTHOMOTHKOB — neHuininda (100 EJI/mi), kana-
mutuHa (200 Mxr/min) u amdoTepuiaa b (1 Mxr/mon)
npu 37°C B armocdepe 5% CO, B TeueHue 6 CyTOK.
KynbpTypy me3arperupoBaiu myTeM HHKyOaIrnu B
0,25%-M pacTBOpE TPUIICHHA, CMEIIIAHHOM C PaCTBO-
poM Bepcena B cootHomennu 1:1, mpu 37°C B TeueHue
3 MHH C TOCJICAYIOIINM J00aBlICHHEM MUTATEIbHOM
cpenbl 199 ¢ 5% OTC, cHUMAaIH ¢ TTOIOKKH MTHTICTH-
POBaHKEM J0 OTKPETUIEHHUS] MOHOCTIOS U IEHTPUPYTH-
posaiu ipu 1000 06/mMuH.

O0pa31pl KPHOKOHCEPBUPOBAIIH € HCIIOJIB30BAaHUEM
CKOPOCTH OXJIaKJeHus1 | rpamyc/MuH [2] B TIpUCYT-
ctBun 10 u 15%-ro IMCO ¢ nobasnennem u 6e3 11o-
6asnenus 25% OTC na nporpaMMHOM 3aMOpaKUBa-
tene (“Cryoson 1157, I'epmanust). OTorpes npoBOJHIIH
Ha BostHOH Oane mpu 37°C 10 NCIe3HOBEHUS TBEPIOH
(azp1. [locne crynmenyaroro yjmaneHuss KpHOIIPOTEK-
TOpa KJIETOYHYO U (POIITHKYISPHYIO (ppakiyy cyOKyIIb-
THUBUPOBAIN 6 CYTOK B 24-TyHOYHOM ILJIAHIIETE
(“Sarstedt”, CIITA) tipu koutienTpanuu 1x10* kireTok
1 (POIHKYIIOB B 1 MIT TIPH OMIMCAHHBIX BBIIIIE YCIIOBHSX.
CoXpaHHOCTb KJIETOK IMOCJIEe KPHOKOHCEPBUPOBAHMS
OTIpeNeNIsIN KaK o0lee KOIUYECTBO KIIETOK IMOCIe
OTOTPEBA 110 OTHOIIIEHHIO K O0IIEMY KOJTHYECTBY Kile-
TOK JI0 3aMOPaXMBAHMS, BBIPAXKEHHOE B MPOIICHTAX.
KonnuecTBo ’XHM3HECTTIOCOOHBIX KJIETOK MOCIIE 3aMOpa-
KUBAaHUSA-OTOrPEBa YCTAHABINBAIN METOAOM CyIpa-
BUTAIILHOTO OKPAIIMBAHSI C TPUITAHOBBIM CHHUM ITY-
TE€M TOJCYeTa B FEMOLMUTOMETPE M HAXOAMIH TI0

(hopmyre:

>
K =52 x100,

o061

rae kap — KOJIMYECTBO KUBBIX (HEOKPAIIIEHHBIX ) KITe-
TOK, 2 — OOIIee KOIINYECTBO KIETOK B IIOJIC 3PCHHUSL.
Ha 6-e cyTku kynbTypy dukcupoBanu B 4%-M napa-
(dbopmanbaeruie 1 OKpalluBaJId TeMaTOKCHUIMHOM H
303MHOM 110 CTaHJAPTHON MeToauKe. MUKPOCKOIINIO
MIPOBOIMIIM HA WHBEPTUPOBAHHOM CBETOOIITHYECKOM
mukpockorie (“Meiji Techno”, AAnonust) ¢ upoBoii Ka-
MEpOH M MaKkeTOM NPUKIAJHBIX IPOrpamMM uis o0pa-
60TKHM n306pakenus Bio Vision 4.

CraTtrcTnieckyo 00paboTKy pe3ysbTaToB MPOBO-
JUJTH C MCIIOIb30BaHueM t-kputepus CThIoeHTa IS
BBIOOPKHM ¢ HOPMaJIBHBIM paclpeesicHueM 3Ha4eHU
1 0AHO(pAKTOPHOTO AUCIEPCHOHHOTO aHalHW3a
(ANOVA) s HemapaMeTpuiecKix JTaHHBIX.

Pe3yAbTarbl M 00CYyXAeHHue

KpunokxoncepBrupoBanue mepBUYHON KYJIBTYPBI
THPOLMTOB C UCIIOJIb30BAHUEM Pa3JINUHbIX KOHLIEHTPa-
uuit JIMCO nokazano, 4To KyJnbTypa, HOJIy4YeHHAs U3

KpnoGMOnOrMM

T.21,2011, Ne1

disappearance of a solid phase. After step-wise remo-
val of cryoprotectant the cellular and follicular fractions
were subcultured during 6 days in 24-well plate
(Sarstedt, USA) with seeding concentration of 1x10*
in 1 ml both of cells and follicles according the above
described conditions. Post-thaw cell survival was
determined as a total number of cells after thawing in
respect of total number of cells prior to freezing and
expressed in percents. A post-thaw number of viable
cells was established using the method of supravital
staining with trypan blue by calculation in hemocyto-
meter and determined by the formula:

znonstained
= —2== x100,

vC
ztotal
where 2 . is the number of living (nonstained)
cells; 2 is total number of cells per vision field.

By the 6" day the culture was fixed in 4% para-
formaldehyde and stained with haematoxylin and eosin
according to the standard method. Microscopy was
carried-out with inverted light-optical microscope (Meiji
Techno, Japan) equipped with digital camera and the
software Bio Vision 4 was used for image processing.

Statistical processing of results was performed with
Student's t-criterion for samples with normal distribution
of values and single-factor dispersion analysis
(ANOVA) for non-parametric data.

Results and discussion

Cryopreservation of thyrocyte primary culture
using different DM SO concentrations showed that the
culture, obtained from follicular fraction (Fig. 1) was
more resistant to freeze-thawing unlike the culture,
passaged from cellular fraction (Fig. 2). This effect
may be explained by preserved intercellular contacts
of thyrocyte basal membranes, that is associated with
morphological peculiarities of thyroid parenchyma.
Whereas structure-functional unit of thyroid gland is a
follicle, containing colloid, which is a product of thyroid
epithelium cell secretion, it likely affects the follicle
cell survival due to restriction of volumetric changes.

The highest survival (95-97%) was characteristic
for the samples of follicular fraction, cryopreserved
with 15% DMSO both with serum and without it (see
Fig. 1). The viability made 65-80%. These high values
could be the result of using high concentrations of
cryoprotectant in the case of cell clusters, due to its
longer penetration into cells with the preserved intercel-
lular bonds. This suggestion agrees with the reported
data on cryopreservation of other type of cell clusters,
pancreatic islets, where authors used successfully 20%
DMSO concentration [12, 13].

Freezing with 10% DMSO resulted in insignificant
reduction of survival and viability of follicular fraction.
Herewith the cryoprotective effect of serum was found,
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(homnmukynsapHoi ppakuuu (puc. 1), Oonee ycroitunsa
K 3aMOpPaKMBaHUIO-OTOTPEBY 110 CPABHEHHIO C KYJIBTY-
PO, TIOJYUYCHHOH MPH Maccaxe KICTOYHON (paKkiuu
(puc. 2). Taxoit 3¢peKT MOKHO OOBACHUTH COXPAHEHH-
€M MEKKJIETOYHBIX KOHTAKTOB Ha 0a3albHBIX MEMO-
paHax THPOLIUTOB, YTO CBA3aHO C MOP(OIOrHIECKUMH
0COOEHHOCTSIMU THPEOUTHOM MapeHXUMbI. [ lockombKy
CTPYKTYPHO-(DYHKIIMOHATHLHOM eJIMHUIICH IIIUTOBUTHOM
JKeJIe3bl SIBISeTCs (POITUKYI, COACPIKAIINN MTPOLYKT
CeKpeTa KJIETOK TUPEOMTHOTO SMUTEINS — KOJIIOU],
9TO BO3MOYKHO BITMSIET Ha IIETIOCTHOCTb KIIETOK (OILTH-
KyJla BCIIEACTBHE OTPaHUYCHHS] OOBEMHBIX M3MEHe-
1513178

Hau6onee Beicokas coxpanHOCTb (95-97%) Obuia
XapakTepHa s 00pa3noB QOITHKYIAPHON (HpaKIuH,
KpuoKoHcepBUpOBaHHBIX ¢ 15%-M J/IMCO kak B mipu-
CYTCTBHUH CBIBOPOTKH, TaK 1 0e3 Hee (cM. puc. 1). Kusz-
HecrocoOHoCTh cocTaBisiia 65-80%. Takue mokas-
aTeN MOYKHO OOBSICHUTH UCTIOIH30BAHUEM BBICOKHX
KOHIIEHTPALNH KPUOIIPOTEKTOPA UMEHHO JITSI KIIETOY-
HBIX KJIACTEPOB MO MPUYMHE O0Jiee JUTUTEIBHOIO €T0
MIPOHUKHOBEHHMS B KJIETKU C COXPaHECHHBIMU MEXKKJIe-
TOYHBIMH CBSI3AMU. J[aHHOE TIPEANONOKEHHE Corya-
CyeTcs C MCCIEIOBAHUSIMHU, B KOTOPBIX JIJIs1 KPHOKOH-
CEpBUPOBAHUSI IPYroro BU/1a KJIETOYHBIX KIaCTEPOB —
OCTPOBKOB HOKEIIYJOYHOM JKEJIe3bl MCIOIb30BAIN
20%-i IMCO [12, 13].

3amopaxuBanue B npucytctBun 10%-ro IMCO
MIPUBOJMIIO K HE3HAYUTEILHOMY CHHKECHHUIO COXPaH-
HOCTH 1 JKU3HECIOCOOHOCTH (DOJUTHKYIISIPHOM (hpaKLyy.
[Ipu 3TOM TPOSBISIICS KPUOTIPOTEKTOPHBIA P QeKT
CBIBOPOTKH — YBEJIMUYEHHE MOKa3aTelsi COXPAaHHOCTH
Ha 10% 1o OTHOIIEHHUIO K 00pa3LaM, KPHOKOHCEPBUPO-
BaHHBIM 0€3 CHIBOPOTKH.

KynbTypsl n3 kieToqHoi ¢paknun uMenn oonee
HU3KHE 3HAUCHHS COXPAHHOCTH KJIETOK 110 CPAaBHEHHUIO
¢ hommkyspHoii (puc. 2). [Ipu ncnions3oanun 10%-ro
pactBopa JJMCO B npucyTCTBHH CBIBOPOTKH OTMEYE-
HbI MAaKCUMaJIbHasA coXpaHHOCTb (80,45%) 1 BeICOKHIA
YPOBEHB KU3HECTIOCOOHOCTH KJIETOK (89,82%). JlobaB-
JICHHE CBIBOPOTKH K obpasuam ¢ 10 u 15%-m JIMCO
MIPUBOJMIIO K HEKOTOPOMY YBEJIMYCHHUIO ITOKA3aTeIs
COXPAHHOCTH IO OTHOIICHHWIO K COOTBETCTBYIOIIEH
0ECCHIBOPOTOYHON KPHO3AIIUTHOM cpejie.

CyMMHupYS pe3ynbTaThl COXPAaHHOCTH U )KU3HECTIO-
COOHOCTH TIOCJIE OTOrpeBa KPUOKOHCEPBUPOBAHHBIX
00pasioB, MOXKHO CKa3aTh, 4To Hanboee d3hPeKTHB-
HBIMH KOHIICHTPALUSIMH KPHOTIPOTEKTOpa JIst (hOIITH-
KyJsipHOH (pakuun siBisitoTest 15%-it IMCO u 10—
15%-i1 IMCO ¢ 25%-i1 ®TC — a5 KJI€TOYHOM.

MUKpOCKOTMYECKH YCTAHOBIIEHO, YTO B (DOJUTHKY-
JIIpHON (ppaKIUK TIOCNIEe 3aMOpaKMBAHUA-OTOTPEBA
00pa3LoB, KPHOKOHCEPBUPOBAHHBIX B MPUCYTCTBHH
15%-ro IMCO, Ha 3-u CyTKu CyOKYyIbTHBUPOBAHMS
KOH(QITIOEHTHOCTh MOHOCIOs tocturaina 100%, a Tak-
e ObUTH OTMEUeHBl MaKCHUMaJIbHbIC TIOKA3aTeIH CO-
XPaHHOCTH 1 KM3HECTIOCOOHOCTH.
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Puc. 1. BausiHue KpHOKOHCEPBUPOBAHUS CO CKOPOCTHIO
OXJIaxeHus 1rpayc/MUH B IPUCYTCTBHUU Pa3HBIX KOHLICHT-
pauuit JIMCO Ha coxpannocTts (H) 1 KH3HECTIOCOOHOCTH
(A) mepBUYHOM KYJIBTYPHI, OMYYEHHON U3 (QOIUTHKYIISIPHON
(hpakLu¥ IUTOBHIHOM JKeJe3bl HOBOPOKJCHHBIX MIOPOCST
(n=3).

Fig. 1. Cryopreservation effect with the cooling rate of 1 de-
gree/min in presence of DMSO different concentrations on
survival (O) and viability (A) of primary culture, derived
from follicular fraction of newborn piglets’ thyroid gland
(n=3).
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Puc. 2. BausiHue KpHOKOHCEPBUPOBAHUS CO CKOPOCTHIO
OXJIaXKIeHHUs | rpalyc/MHUH B IPUCYTCTBUM PA3HBIX KOHLICHT-
paunit JIMCO Ha coxpannocTts (H) 1 KH3HECTIOCOOHOCTH
(A) nmepBUYHON KYJIBTYPHI, OJXYUYECHHON M3 KIETOUHON
(hpakLu¥ IUTOBHIHOM JKeJe3bl HOBOPOXKJCHHBIX MIOPOCST
(n = 8): * — 3HAUCHHA MOCTOBEPHHI MO OTHOUICHUIO K
o0pasnam, KpHOKOHCEPBHUPOBAHHBIM C COOTBETCTBYIOLICH
koHueHnTpanueit JIMCO 6e3 ceiBopoTkH (p < 0,05).

Fig. 2. Cryopreservation effect with the cooling rate of 1 de-
gree/min in presence of DMSO different concentrations on
survival (O) and viability (A) of primary culture, derived
from cellular fraction of newborn piglets’ thyroid gland (n =
8); integrity; viability: [J— values are significant in respect
of the samples, cryopreserved with corresponding concen-
tration of DMSO without serum (p < 0.05)
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[Tpy MEKPOCKOTINYECKOM UCCIIEIOBAHUH TIEPBUYHON
KYJIbTYypbl THPOIIMTOB HOBOPOXKJIEHHBIX MOPOCHT,
MOJIyYEHHOM M3 (DOJLTUKYJISPHON (paKiiu, HaOIF0-
JIAI0Ch CIIOHTaHHOE (OJUTMKYI000pa30BaHHE NPH
JOCTMDKEHUU KOH(IIFOGHTHOCTH MOHOCIIOS KakK Mpu
HYJEBOM, TaK ¥ IPU IEPBOM Maccaxax (puc. 3, a, b):
BUIHBI (DOJUTUKYJIONOI00HBIC CTPYKTYPbI, PACTYIINE HA
OJTIOKKE KIIETOK IIIUTOBHUIHOM ykesie3bl. [Ipu cyOKyIib-
THBUPOBAHUU KPUOKOHCEPBUPOBAHHBIX 00pa3IoOB
opranocrnenuduyeckas 1udpepeHIpoBKa He HAOIIO-
nanack (puc. 3, ¢). Jlias Takux o0pasioB XxapakTepeH
paBHOMEPHbBI MOHOCIIOH, PEICTABICHHbIN KPYITHBIMU
KJIETKaMU TTOJIMTOHATBHON (POPMBI, KaK TpaBUIIO, C
JIBYMS SIPBIIIKAMU W IIAPOKHUMH MEXKKJIETOYHBIMU
MIPOCTPAHCTBAMH.

[Ipu KyIBTUBUPOBAHNH KIICTOYHOH (Dpakiiuu mpo-
1ecc opraHocnenuuieckoii mudpepeHInpoBKY po-

donnukynsapHasa dpakums
Follicular fraction

= Npo6nembl

*) Kpmobuonorumn
T.21,2011, Ne1

KneTtouHasa dpakuuns

i. e. 10% increase of survival index in respect of the
samples cryopreserved without serum.

The cultures from cellular fraction had lower cell
survival values if compared with the follicular fraction
(Fig. 2). When using 10% DMSO with serum the
maximum survival (80.45%) and high level of cell via-
bility (89.82%) were noted. Addition of serum to the
samples with 10 and 15% DMSO resulted in some
increasing of survival in respect of appropriate serum-
free cryoprotective medium.

Summarizing the results on post-thaw survival and
viability in the samples, it is possible to conclude that
the most effective concentrations of cryoprotectant in
the case of follicular fraction is 15% DMSO and for
cellular one is 10-15% DMSO with 25% FCS.

Microscopical investigations showed that samples
of follicular fraction after freeze-thawing with 15%
DMSO gave by the 3" day of subcul-
turing the 100% confluent monolayer,
as well as the maximal indices of
survival and viability.

Microscopic investigation of new-
born piglet thyrocyte primary culture
obtained from the follicular fraction
revealed spontaneous follicle-forma-
tion after achieving the monolayer
confluency both after zero and first
passages (Fig. 3, a, b): the follicle-like
structures, growing on substrate of
thyroid gland cells were observed.
During subculturing of frozen-thawed
samples no organospecific differen-
tiation was observed (Fig. 3, ¢). These
samples are characterized by homo-
genic monolayer, represented by large
polygonal-shaped cells, usually with
two nucleoli and wide intercellular
spaces.

During culturing of cellular fraction
the organospecific differentiation was

Puc. 3. IlepBuuHas KyabsTypa THPOLUTOB
HOBOPOYKZICHHBIX IIOPOCAT (6-€ CYyTKH): a —
HaTUBHBII KoHTpoIb (0 maccax); b — Ha-
TUBHBIH KoHTpoIb (1 maccax); ¢ — cy0-
KyIbTUBUPOBAaHHUE OCIE 3aMOPaXKU-
BaHMA-0TOrpeBa 00pa31oB, KPHOKOHCEP-
BHUPOBAHHBIX C HCIOIb30BaHueM 15%-ro
JAMCO u 25%-it @TC. Okpacka reMaToK-
CHJITHOM 1 503UHOM (). Pa30BbIi KOHT-
pacr (a, b). x200.

Fig. 3. Thyroid primary culture of new-
born piglets (6" day): a — native control
(0 passage); b —native control (1 passa-
ge); ¢ —subculturing after freeze-thawing
of samples, cryopreserved with 15%
DMSO and 25% FBS. Staining with hae-
matoxylin and eosin (c). Phase contrast
(a, b). x200.
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SIBJISLICA. TOJIBKO TPU HYJIEBOM Maccaxke (puc. 3, a).
J71s1 Ky IbTypbl IEPBOTO TTACCaXKa XapaKTePeH IUIOTHBIH
OIHOPOJIHBIN MOHOCIIOM 6€3 00pazoBaHus (OJUTUKYIIOB
(puc. 3, 6). B cyOKynpTHBHPOBaHHBIX KPHOKOHCEPBH-
POBaHHBIX KYJBTYPax BBISBISUIMCH CEepornogoOHbIe
00pa3oBaHMsI C MHOTOCIIOMHOW KJIETOYHOU CTPYKTYPOt
W MHOTOYHCIIEHHBIE TSKH, COCTOSIIIME U3 TJIOTHO
YIIaKOBAaHHBIX KJIETOK (pHC. 3, B).

BbiBOADI

1. KpuokoHcepBHpOBaHUE NEPBUYHON KYJIBTYPbI
THUPOLIMTOB, OITYYEHHOH 13 (hOSUTMKYIApHOH ppaxmu
IIUTOBHIHOM KeJe3bl, CO CKOPOCTHIO OXJIAXKICHUS
1 rpagyc/muH ¢ ucnionbzoBarueM JJMCO B KOHIIEHT-
parmn 15%, Kak B IPUCYTCTBUU CHIBOPOTKH, Tak 1 0e3
Hee T03BOJIET I0CTUYh MAKCHMAIIbHBIX TIOKa3aTesei
coxpanHoctd (95-97%) u xku3HecrnocooHocTH (65—
80%) KIIETOK.

2. OnTUMAaIbHBIM YCIOBHEM KPHUOKOHCEPBHUPO-
BaHMSI IEPBUYHON KYJIBTYPBI, TOTy4YeHHOH U3 KIJIETOU-
HOHM (paKIM¥l MHUTOBHIHON KEJIEe3bl CO CKOPOCTHIO
OXJIaXIEHUS | TpaayCc/MUH, SBJISIETCS UCTIONB30BaHUE
10%-ro AMCO B npucytctBuu 25% OTC.
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KpuoGMOROrIM

T.21,2011, Ne1

manifested only after zero passage (Fig. 3, a). The
culture of the 1% passage is characterized by the solid
homogenous monolayer without follicle formation
(Fig. 3, b). Subcultured frozen-thawed cultures had
spheroid formations with multilayer cell structure and
multiply cords, consisting of tightly packed cells
(Fig. 3, ¢).

Conclusions

1. Cryopreservation of thyrocyte primary culture,
obtained from follicular fraction of thyroid gland, using
the cooling rate of 1 degree/min with 15% DMSO both
with fetal calf serum and without it enables to achieve
the maximal indices of cell survival (95-97%) and
viability (65-80%).

2. The optimal condition for cryopreservation of
primary culture, obtained from cellular fraction of
thyroid gland with the cooling rate of 1 degree/min is
the using of 10% DMSO solution supplemented with
25% FBS.
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