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3Kkcnpeccus reHa MHAONaMNH-2,3-AUOKCUreHasbl
B KPMOKOHCEPBUPOBaAHHbLIX heTarbHbIX HEPBHbIX KneTKax
E.A. MopoxaH, A.1O. Oumutpos, H.H. babeHko, T.I. [ly6pasa, A.H. lonbues
UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Indoleamine-2,3-Dioxygenase Gene Expression in Cryopreserved Fetal Nerve Cells
E.A. Porozhan, A.Yu. Dimitrov, N.N. Babenko, T.G. Dubrava, A.N. Goltsev

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Wunonamun-2,3-nuokcurenasa (M0) — pepmenr, cro-
coOCTByOIIMIA cynpeccuu T-KJIETOYHOTO 3B€Ha UMMYHH-
Tera. JlaHHBIC 0 BO3MOXHOCTH KOPPEKIIMA IMMYHHOT'O CTa-
Tyca OpraHu3Ma Ipy ay TONMMYHHBIX 3200JI€BaHHAX ITyTEM
uHrnbunuu T-kneTouHoi peaktuBHocTH o MJ1O-3aBrCH-
MOMY MEXaHH3MY MO3BOJISIOT pacCMaTpPUBATh ()eTalbHbIE
HepaHbIe K1eTkH (PHK) kak oavH 13 IepCeKTHBHBIX Iperna-
paroB kieTo4Hoi Tepanuu [A. Dimitrov, 2013]. Oxgnako
OTCYTCTBYIOT IJaHHbIE 00 N3MEHEHUH 3KCIIPECCHH I'eHa ido
B ®HK nocine kpuokoHCEpBUPOBAHHUS.

Lenp nccnenoBaHus — U3YYUTh YPOBEHb SKCIPECCHU
reHa ido B aire3uBHON 1 HEaIre3MBHO# (hpaKIMsIX HATUBHBIX
U KprokoHcepBupoBaHHBIX OHK.

Mamepuanvt u memoobi. IKCTIEPUMEHTHI BBIIOJIHSITH Ha
OHK wmpmueit muarn CBA 14 cytok recranmu. Knetku kpro-
xoHcepBupoBaiu ¢ 10% JIMCO no cnenyromeil nporpamme:
OXJIAKACHHUE CO CKOPOCThIO 1 rpan/mut 10 —9°C, ocTaHOBKA
B TeueHue 10 MHH, 3aTeM OXJIaXIEHHUE CO CKOPOCTHIO
1 rpag/mun 10 —25°C, 3atem 10 rpaa/mus 10 —60°C u orpy-
YKEHHE B )KUJIKHI a30T. HaTnBHBIE 11 KpHOKOHCEPBUPOBaHHbIE
@®HK kynsrusupoBanu in vitro 8 cpene DMEM/F12 («Ser-
va», I'epmanust) npu nobasneHnn 15% smOproHambHON
TeJsiYbeil ChIBOPOTKM B damkax IleTpu ¢ moxpsiTueM
«BioCoat» Jlamunun/®ubponektut («BD Pharmingeny,
CIIA) ipu 37°C B Teuenne 48 4. [y CTUMYIISIIAY 3KCTIpEC-
cuu TteHa ido B xynetypy ®HK uepe3 24 u nobammsuin
natepdepon-y (MDH-y) («Sigma-Aldrich», CIIA). Oxc-
MIPECCHUI0 TeHa ido B 00IIeH, aAre3nBHOMN 1 HEaATe3UBHOM
cycnensusix ®HK oueHuBanu MeTOIOM MOJUMEPAa3HON
[ETTHOM PeaKIiy B peaIbHOM BPEMEHHU.

Pesynomamei. [lokazano, 4To B aAre3uBHOH (paxumn
HaTuBHBIX ®HK, oGoramieHHON KIeTKaMH TJIHH, YPOBEHb
sKcnpeccuy reHa ido 6611 B 3,8 pasa BhIIIe O CPAaBHEHHIO C
Heanre3uBHol. [locne crumynsaunu MOH-y conepxanue
TPaHCKPHIITOB I'eHa ido B anresuBHoi dpakim OHK ysenu-
ymiiock B 12,5 pasa, a B Heaare3uBHo! — B 7,2 paza. YpOBEHb
SKCIPECCHH I'eHa ido HeTIOCPEICTBEHHO IOCIIE Pa3MOPaKH-
BaHus obmiel cycrienznn @HK Beipoc B 3,5 pasza o cpaBHe-
HUIO C HATUBHBIM KOHTPOJIEM. YCTaHOBIICHO ITOBBIIICHHE
coJleprKaHusI TPAHCKPHIITOB I'eHa ido TIpU KyJBTHBHPOBAHUN
kpuokoHcepBupoBaHHbIX @HK 6e3 crumymnsun UDOH-y,
npuYeM B aare3uBHoH (pakuuu — B 5,2 pa3a, B Hea/ire3uB-
HOH — B 2,3 paza. Ctumyrsinus MUPH-y kprokoHCepBHUpPOBaH-
Heix ®HK in vitro, kak 1 B HATUBHOM MaTtepHale, CrocoocT-
BOBaJIa YBEINUECHHUIO IKCIIPECCUH T'eHa ido.

[NonydeHHbIe JaHHbBIE CBUACTEIBCTBYIOT O O0JIee BBICO-
KOM YPOBHE 9KCIIPECCHH I'eHa ido B afAre3uBHOM (paxkumn
(eranbHOro MoO3ra, 00oraleHHOH KileTKkaMu riuu. Vcromb-
3oBaHne MDH-y, kak MOIIHOT0 HHIYKTOpa 3KCIIPECCHH ido,
TIO3BOJIMT YCUIIUTH TepaneBThuueckue cBoiicta @HK. Kpuo-
KOHCEPBHPOBaHHE OKA3bIBAJIO CTUMYIHPYIOIUH 3 dekT Ha
ypoBeHb dKcrpeccnu TeHa ido B8 ®HK, uro MoxeT OBITH
MIPEIIOCHUIKOM YCIIEITHON pealn3aliid HMMYHOKOPPH-
THPYIOIIEro MOTEHIIMAIa 3TOT0 MaTepHaa py ayTONMMYH-
HBIX 3a00JICBaHMSAX.
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Indoleamine-2,3-dioxygenase (IDO) is an enzyme
contributing to the suppression of T-cell immunity link.
Different subpopulations of fetal brain cells have the ability
to synthesize IDO. The data on possible correction of
immune status of an organism in autoimmune diseases by
inhibition of T-cell reactivity of IDO-dependent mechanism
allow us to consider fetal nerve cells (FNCs) as one of the
promising preparations of cell therapy [A. Dimitrov, 2013].
There is no evidence of change in ido gene expression in
FNC:s after cryopreservation.

The research objective was to study ido gene expression
in adhesive and non-adhesive fractions of native and cryo-
preserved FNCs.

Materials and methods. The experiments were performed
in FNCs of CBA mice of 14 gestation days. Cells were cryo-
preserved with 10% DMSO using the following program:
cooling with the rate of 1 deg/min down to —9°C, stop during
10 min, then cooling with the rate of 1 deg/min down to
—25°C, afterwards 10 deg/min down to —60°C and plunging
into liquid nitrogen. Native and cryopreserved FNCs were
cultured in vitro in DMEM/F12 (Serva, Germany) supple-
mented with 15% FBS in Petri dish coated with a BioCoat
Laminin/Fibronectin (BD Pharmingen, USA) at 37°C for
48 hrs. To stimulate ido gene expression the FNC culture
after 24 hrs was supplemented with IFN-y (Sigma-Aldrich,
USA). Expression of ido gene in total, non-adhesive and
adhesive suspensions of FNCs was assessed by polyme-
rase chain reaction in real time.

Results. It was shown that the adhesive fraction of native
FNC enriched with glial cells the ido gene expression level
was 3.8 times higher than if compared to the non-adhesive
one. After stimulation with IFN-y the ido gene transcripts
content in the adhesive FNC fraction increased 12.5 times
and did 7.2 times in the non-adhesive one. The ido gene
expression level immediately after freeze-thawing of total
FNC suspension increased 3.5 times as compared to the
native control. We observed an increase in the content of
ido gene transcripts when culturing cryopreserved FNCs
without stimulation of IFN-y, moreover in the adhesive and
non-adhesive fractions it was 5.2 times and 2.3 times,
respectively. Stimulation of in vitro cryopreserved FNCs
with IFN-y, the same as in native material, contributed to
the increased ido gene expression.

Thus, the findings indicate that a higher level of ido
gene expression is inherent to an adhesive fraction of fetal
brain enriched with glial cells. Using IFN-y as a powerful
inducer of ido expression will enhance the therapeutic
properties of FNCs. Cryopreservation had a stimulating
effect on the level of ido gene expression in FNCs that
might be precondition for the successful implementation of
this material immunocorrective potential in autoimmune di-
seases.
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TpombouuTapHbIM nNu3aTt noBbiwaeT IPPeKTUBHOCTb
KPUOKOHCepBUPOBaHNA Me3eHXUMarbHbIX CTPOMaribHbIX KNeTOK
E.FO. Porynbckas, tO.A. NeTpeHko
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Platelet Lysate Enhances Efficiency
of Cryopreservation of Mesenchymal Stromal Cells
E.Yu. Rogulska, Yu. A. Petrenko

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

[IprMeHeHne Me3eHXUMAaIbHBIX CTPOMAJIBHBIX KJIETOK
(MCK) B KIMHUYECKOM ITPAKTHUKE CBA3aHO C HEOOXOAUMOC-
TBIO CTAHJAPTH3AINUN U OTITUMHU3ALINHU IPOTOKOJIOB KYJIBTH-
BHPOBAHMS U JIOJITOCPOYHOTO XpaHEHHUs. [{J1s MOBBIICHUS
Ouosornyeckoil 0€30MaCHOCTH KIETOYHBIX IPernapaTroB
corntacHo HopMmaM U ripaBuiiaM GMP TpeOyercst MUHHME3H-
pOBaTh UX KOHTAKT C KCEHOTEHHBIMU ¥ TOKCHYHBIMH KOMITO-
HeHTaMu. KpuosamurtHele cpeabl st 3G PpeKTHBHOTO
3amopakuBanusi MCK o6srano conepxar 10% AMCO un
SMOpHOHATBHYIO CHIBOPOTKY (DC), KOTOpHIE ClieAyeT yaa-
JISITH TIepe HH(Y3UeH, 4To, B CBOIO O4EPEIb, HE TOIBKO CBSI3a-
HO CO 3HAYUTEJIbHBIMU 3aTpaTaMi BPEMEHH, HO U IPUBOIHUT
K IIOTepe YaCTH KIETOK. B CBsI3M ¢ 3THM 11ebI0 paboThI OBLIO
Hccie0BaHue Leseco00pa3HOCTH IPUMEHEHHS TPOMOOLIH-
tapHoro Jyim3ara (TJI) B kauecTBe albTepHATUBBI KCEHOTEHHON
3C B cpene KyIbTHBUPOBAHUS 1 KPHOKOHCEPBUPOBAHMS.

B pab6ote ncnons3oBanu MCK »xupoBoii TkaHH YeToBeKa
4—6 naccaxxed. DKCIAHCHUIO KJIETOK POBOAMIIH B cpejie O-
MEM, nononaennoi 10% 2C umm 10% TJI. 11 moaroToBku
KJIETOK K KPHOKOHCEPBHUPOBAHHUIO 32 24 1 710 3aMOpayKHBaHHS
B cpeay KyasruBupoBaHus BHOciIM 100 MM caxapo3ssl. B
KaueCTBe CpeJibl A1l KPUKOHCEPBUPOBAHMUS HCIIOIB30BAIN
0a-MEM, conepxarryro 200 MM caxapo3s! w/min 10% 9C n
10% TJI. Kpuokoucepsuposanue MCK ocymuiecTBisim co
ckopocthio 1 rpan/mun 10 —80°C, mociie yero oopasiisl 1mo-
Tpy’Kanu B )KUIKUH a30T. COXpaHHOCTH KJICTOK OTIPEAEIISIIN
OKpaIIMBaHUEM TPUIIAHOBBIM CHHUM. MeTaboIHuecKy o aK-
TUBHOCTB OIICHUBAJIH 110 pefokc-uHankaTopam MTT u Ala-
mar Blue. Jlns onerku 3 (heKTUBHOCTH KOJIOHHEOOPa30-
BaHMS OJICYMTHIBAIIN YHCIIO KOJIOHNH, OTIPEEIISUTH UX pa3-
Mep M KJIIETOYHOCTh. HanpaBiieHHy10 aiiIo- 1 OCTEOTeHHYIO
T GepeHIIMPOBKY BBISIBIISUIH 10 HAKOTUICHHIO JIUITH/IOB W
9KCIPECCUH KJICTKaMH MIeI09HOH ocdaTasbl.

Panee HamMu OBLIO YCTAaHOBJICHO, YTO ITPEIBAPUTEIFHOE
kynpsTuBupoBanre MCK B mprcyTCTBHHM caxapo3sl ClIOCO0-
CTBOBAJIO 3HAYNUTEIIFHOMY HOBBILICHUIO UX YCTOHYNBOCTH K
KpuonoBpexaeanto. Okono 45% mpenobpaboTaHHBIX caxa-
PO30i1 M KyJIBTHBUPOBAaHHBIX B cpenie ¢ DC KIIeTOK mocie
3aMopaxuBaHusA-oTorpeBa B orcyTcTBre JIMCO coxpaHsiiio
XKHU3HECIIOCOOHOCTH U METabOIMUECKYI0 aKTHBHOCTH. BBe-
nenue TJI B cocTaB cpeibl KpHOKOHCEPBUPOBAHMUS YITy4ILAI0
okazaren xu3HecriocoonocTr Ha 10—15%. Hcnons3oBanue
TJI B kauecTBe ansTepHaTUBBL OC B Cpesie KyIbTHUBUPOBAHHS
NPUBOJIIIIO K yCHIIEHHIO Tposudepaun, 3¢ heKTHBHOCTH
KOJIOHHEe0Opa30BaHUsS M OCTEOTeHHOH nuddepeHnpoBKH
MCK. Kpowme Toro, sxcriancus MCK B cperie, 1OTIOTHEHHOM
TJI, no3Boinsna yBeIHYUTb COXPAHHOCTB 10 63%. Knetku
1I0CJIe KyJbTHUBUPOBAaHUS U KPUOKOHCepBUpoBaHus ¢ TJI
COXPAaHSUTH CIOCOOHOCTD K aJire3uu, nposudeparuu u -
(epeHIrpoBKE B OCTEO- M aJUIIOTCHHOM HAaIPaBJICHUSIX.
PesynpraTs! HacTosIIEl pabOTHI CBUAECTEIHCTBYIOT O TOM,
YTO TpOMOOUMTApHBII JH3aT NOoBIIIaeT 3()(HEeKTHBHOCT
KprokoHcepBuposanust MCK.
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Clinical application of mesenchymal stromal cells
(MSCs) requires the development of standardized and
optimal protocols for cell culture and long term storage. To
improve the biological safety of cell products in accordance
to GMP standards their contact with xenogeneic and toxic
components needs to be minimized. Cryoprotective solu-
tions for effective freezing of MSCs usually contain 10%
Me,SO and fetal serum (FS). These components should be
removed before infusion that is not only time consuming
process but also leads to a significant cell loss. Therefore
the aim of this study was to evaluate the feasibility of platelet
lysate (PL) application as an alternative to xenogeneic FS in
culture and cryopreservation media.

Human adipose tissue-derived MSCs of the 46"
passages were used in this study. Cell expansion was carried
out in a-MEM, supplemented with 10% FS or 10% PL. Suc-
rose in concentration of 100 mM was added to the culture
medium 24 hrs prior to cryopreservation for cell pretreat-
ment. The basic composition of the cryopreservation me-
dium was 0-MEM supplemented with 200 mM sucrose and/
or 10% FS and 10% PL. MSCs were cooled with the rate of
1 deg/min down to —80°C, following by plunging into liquid
nitrogen. Cell survival was determined by trypan blue
staining. Metabolic activity of cells was assessed by redox
indicators MTT and Alamar Blue. To evaluate colony
forming efficiency the number of colonies and their size
were determined. Induced adipogenic and osteogenic diffe-
rentiation was determined by the accumulation of lipids or
by the alkaline phosphatase expression.

We have shown previously that the pretreatment of
MSCs with sucrose resulted in a significant increase of
their resistance to the cryodamage. About 45% of pretreated
with sucrose and cultured in medium with FS cells after
freezing in the absence of Me SO preserved their survival
and metabolic activity. Inclusion of PL into the cryopreser-
vation medium improved cell survival by 10—-15%. The appli-
cation of PL as an alternative to FS in the culture medium
increased proliferation, colony forming efficiency and
osteogenic differentiation of MSCs. Moreover, the expan-
sion of MSCs in a medium supplemented with PL allowed
improving cell viability after cryopreservation up to 63%.
MSC:s after culture and cryopreservation with PL were able
for attachment, proliferation and multilineage differentiation
towards osteogenic and adipogenic lineages. The obtained
results suggest that platelet lysate enhances the efficiency
of MSCs cryopreservation.
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KpuokoHcepBMpoBaHMe KOHLEHTPATOB TPOMOOLIMTOB B KOMOMHUPOBAHHbIX
KOHCepBaHTax Mpu pasHbiX TeMmnepaTtypHbix pexumax (-70...—80 n —196°C)
A.B. KopoGkosa, A.M. KomnaHuey,

UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Cryopreservation of Platelet Concentrates in Combined Preservatives
at Different Temperature Regimens (-70...—80 and —196°C)

A.V. Korobkova, A.M. Kompaniets

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

[esb paGoThl — M3y4YeHHE COXPAHHOCTH KOHIIEHTpaTa
TPOMOOIIMTOB MOCIIE KPHOKOHCEPBUPOBAHUS TIPU YMEPEHHO
Hu3koi (—70...—80°C) u Huzko# (—196°C) Temneparypax ¢
IpUMEHEHHEM KOMOWHUPOBaHHBIX KPHOKOHCEPBAHTOB.

Konnentpat Tpom6o1intoB (KT) monyuanu nuddepen-
LIMPOBAHHBIM IIEHTPU(YTHPOBAHUEM OTACIBHBIX 103 JOHOP-
CKOH KPOBH METO/IOM M3 JIEHKOTPOMOOIUTapHOTO CIIOSI.
3amopakrBaHKe 00pa3I0B OCYIIECTBISUIH rociie 30-MUHYT-
HOW 3KCIO3UILIMHU ¢ KPHO3ALIUTHBIMH CPEaMH, CoIepxkKa-
mmmu 10%-10 cyMMapHYy 0 KOHLIIEHTPALIUIO CMECH TUMETHII-
aneramuz (JJMAI)/OKCHATHIMPOBAHHBIA TIUIEPUH CO
CTENEHBIO OJUMEPHU3ALUU 1 = 5 (031"”:5), JAMA/Tmie-
puH wm JIMA1Y/1,2-niponiasmuonn (1,2-11/1) B ruta3me, a Taxoke
10% mumeruncymnsokcnaa (JAMCO) B miazme. CycrieH3nto
TPOMOOITUTOB OXJIAXKIAIH B HMOJMMEPHBIX (PTOpOILIACT)
KOHTEHHEepax BMECTUMOCTBIO 10 MJI 110 CIIEAYIOIINM PEXKH-
MaM: B MEXaHHYECKOM pedprkepaTope Mpu TeMIeparype
—70...—80°C (pexxum 1); B mapax >KHIKOTO a30Ta IpH
temnepatype —188...—193°C ¢ nocnenyommum XpaHeHUEM
pu —196°C (pexuM 2); B MEXaHUIECKOM pedprxeparope
npu —70...—80°C, xpanenuem mpu —196°C (pexxum 3); B mapax
skuakoro azorta mpu —188...—193°C go temneparypsr —70°C
¢ mocienyromuM xpaneHueM npu —70...—80°C (pexum 4).
OOpa3ws oTorpeBany Ha BozsHOH 6ane ipu 37°C. @yHKIMO-
HAJIBHYIO ITOJTHOLICHHOCTh KPHOKOHCEPBUPOBAHHBIX TPOM-
0OLMTOB OIICHUBAJIN MOCIIE YIAICHHS KPUOIIPOTEKTOPOB TI0
CIIEIYIONIUM TOKa3aTeNsIM: arperanus, HHIyIUpOBaHHAS
afeHa3suH-1u(HOoCHOPHOI KHUCIOTHI AUHATPUEBOMN COJIBIO
(200%10°° 1 50x10°°M) u komtareHoM (6,7%107* M), peakrust
Ha THIIOTOHUYECKUH IIOK, PETPAKIIHUS CTyCTKa; MOJCUUTHI-
BaJIM KOTMIeCTBO TpoMOOITOB B KT.

YcTaHOBIICH BBICOKHI YPOBEHb COXPAHHOCTH (DYHKIINO-
HalbHBIX cBoWCTB KT npu uctonb30BaHNN BceX KOMOUHHPO-
BaHHBIX KPHOKOHCEPBAHTOB U PEKUMOB OXJIAXKICHHS 2 U 4,
HE3aBUCUMO OT KOHEYHOH TeMIepaTyphl 3aMOpPaXKHBAHUS
u xpaneHus (—196 u —70...—80°C). Haubonee BBICOKHE
pe3yJIbTaThl IMONXY4YEeHB! Al KpuokoHcepBaHTa IMAL/
00T __.. lloce oxnaxnenus u xpanenus obpasuos KT B
MexaHnueckoMm pedprkeparope (pexum 1) ypoBeHb
COXPaHHOCTH TaKUX MTapaMeTPOB, KaK PEaKLMsI Ha THITOTOHU-
YeCKHUH IIOK, peTpakius, KoJlareH-UHIyLIHpPOBaHHAS
arperanusi ObIJT HECKOJIBKO HUXKE, OJJHAKO 3HAYMMO He
OTIIMYAJICS OT Pe3yJIbTaTOB KPHOKOHCEPBUPOBAHUS TPOMOO-
uutos ¢ JIMCO.

Pe3ynbraThl JaHHON CEpUU UCCIEAOBAaHUMN YKa3bIBAIOT
Ha TO, YTO UCIIOJIH30BaHHE KOMOWHAINH KPUOTIPOTEKTOPOB
B KPHOKOHCEpPBaHTax U 0oJiee BEBICOKUX CKOPOCTEH OXJTax-
JICHUS CyCIIEH3UH TPOMOOIMTOB 10 Temneparypsl —70°C
TI03BOJIMT ITOBBICUTD PE3YNIBTaThl NX KPHOKOHCEPBUPOBAHUS
pu ymepeHHo Hu3koi (—70...—80°C) remneparype.
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The research was targeted to study the integrity of plate-
let concentrate after cryopreservation under moderately low
and low temperatures (—7...—80 and —196°C, respectively)
with applying combined cryopreservatives.

Platelet concentrate (PC) was procured by differentiated
centrifugation of single samples of donor blood from buffy
coat. Samples were frozen after 30 min exposure with
cryoprotective media, containing 10% total concentration
of combinations of dimethyl acetamide (DM Ac)/oxyethyla-
ted glycerol with polymerization degree n = 5 (OEG ),
DMAc/glycerol or DMAc/1,2-propane diol (1,2-PD) in
plasm, as well as 10% dimethyl sulfoxide (DMSO) in plasm.
Platelet suspension was cooled in 10 ml polymer (fluoro-
plast) containers according the following regimens: in
mechanical refrigerator at—70...—80°C (regimen 1); in liquid
nitrogen vapors at—188...—193°C with following storage at
—196°C (regimen 2); in mechanical refrigerator at —70...
—80°C and stored at—196°C (regimen 3); in liquid nitrogen
vapors at —188...—193°C to —70°C with further storage at
—70...-80°C (regimen 4). Samples were thawed in water
bath at 37°C. Functional integrity of cryopreserved platelets
was assessed after cryoprotectant removal by following
indices: ADP- and collagen-induced aggregations (200x10-¢
and 50x10°M) and (6.7%x10° M), respectively), response to
hypotonic shock, clot retraction; counting platelet number
inPC.

There was established a high number of the integrity of
PC functional properties when using the whole combined
cryopreservatives and cooling regimens 2 and 4 indepen-
dently on final temperature of freezing and storage (—196
and —70...—80°C). The highest results were obtained for
cryopreservative DMAC/OEG .. After PC samples cooling
and storage in mechanical refrigerator (regimen 1) the level
of such parameters as response to hypotonic shock, col-
lagen-induced aggregation was slightly lower, but not signi-
ficantly different from the results of platelet cryopreser-
vation with DMSO.

The findings of this experimental series indicate the fact,
that the use of combined cryopreservatives and higher rates
of platelet suspension cooling down to —70°C enabled to
improve the results of their cryopreservation under mode-
rately low temperature (—70...—80°C).
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BnuaHne KpMOKOHCEpPBUPOBaAHUA Ha CTPYKTYPHO-(PYHKLUOHANbHbIE
XapaKTepUCTUKU KIeTOK afleHOKapUMHOMbI Jpnuxa
O.A. [196uHa, M.B. OctaHkos, H.A. BoHgaposwuy, A.H. lNonbues
UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Cryopreservation Effect on Structural-Functional
Characteristics of Ehrlich Carcinoma Cells

O.A. Diabina, M.V. Ostankov, N.A. Bondarovich, A.N. Goltsev
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

JUis MCTOIb30BaHUsI METOAAa KPUOJIECTPYKIHH IIpU
JICYCHNH OHKOJIOTMUECKUX 3a00JIeBaHNH HEOOXOIMMO H3yde-
HUE BIMSHUS XO0JIOJIa HA CTPYKTYpPHO-(YHKIMOHAIBHBIE
XapaKTepUCTHKU CTBOJIOBBIX pakoBbIX KiieTok (CPK), akTus-
HOCTb KOTOPBIX OIpeessieT MHUIMALMIO U MeTacTa3upoBa-
HHeE OITyX0JIeH. B CBsI31 ¢ 3THM 11eNIbI0 TaHHO paboThI OBLTO
HCCIICIOBAaHHE BIHSHUSA KPHOKOHCEPBUPOBAHUS HA CTPYK-
TypHO-(yHKIIMOHANBHBIE cBokcTBa CPK B tMHaMuKe pa3Bu-
TS afileHOKapImHOMBI Dpnnxa (AKD).

Knerxu AKD nomydanu Ha 7-it (AKD-7) u 14-i1 (AKD-14)
JIeHb KyJIbTUBUPOBAHMS i1 Vivo B IEPUTOHEATIbHOM IIOJIOCTH
(TIIT) mpimeit auaun BALB/c. Knerku AKD-7 u AKD-14
KPHOKOHCEPBHPOBAIH B aCLUTHYECKOM KHUIKOCTH Oe3 nc-
IT0JIb30BaHUSI KPHOIPOTEKTOPOB. ATTectanus (yHKIHO-
HaJIFHOTO MTOTEHIIMAajIa OTOTPETHIX 00pa3IoB OblIa IIpoBe-
JIeHa METO/IOM KYJIETHBUPOBAHUS i1l Vivo C y4E€TOM MHTCH-
cuBHOCTHU pocTta ki1eTok AKD B I1I1. KoHueHTpanuio ki1eTok
¢ mapkepamu CPK (CD44*CD24- u CD44"¢") orpeessimm Ha
nporounoM rutodayopumerpe «FACS Calibury («BDy,
CIIIA) ¢ ucrionb30BaHMEM MOHOKIIOHABLHBIX anTuTen k CD44
u CD24 antureny. [ Ipomudeparusnsiii craryc CPK onenusa-
I IO BpeMeHu ynBoeHus (doubling time) knetok AKD B
I

YcTaHOBIIEHO, 9TO KPHOKOHCEPBHPOBAHHUE TI0-Pa3HOMY
n3mMensier pynknuonansHeii cratyc CPK ¢ dgenornnom
CD44CD24 u CD44"¢" g reteporennoi momyrsiiun AKD B
3aBHCHMOCTH OT 3Tala pa3BUTHUS OIYXOJIEBOTO MpoIecca.
Yka3aHHbIE OTIINYHSI OBUIN BBIPAKEHBI B HAPAOOTKE OT/IEIIb-
HBIX cyOnomynsinit AKD, Temne ux ynBoeHHs M KpaTHOCTH
yBeIMUEHUs a0CONMIOTHOTO KostruecTsa B [111.

Ha ocHOBaHUM HOJYYEHHBIX PE3YNHTATOB MOXHO 3a-
KIIIOUUTh, 9TO Kaxaag u3 nomymsanuit CPK oreewaer Ha
(axTopsl KpHOKOHCEepBUpOoBaHHUs. CyleCTBEHHBIM (aKTo-
POM, OIpENENAIONINM XapakTep OTBETa KaKIOW M3 HHX,
ABIISETCS MOIU(UKALUSA CTPYKTYPHO-(QYHKIHOHAIBEHOTO
craryca CPK mo Mepe pa3BUTHsI OIyXOJIEBOTO IIpoliecca
in vivo. Ilox neictBueM (hakTOpoB B ITpoLniecce KpHOKOHCEep-
BHUPOBAHMS IIPOUCXOUT CEIICKIUS CTBOJIOBBIX IPEIIIECT-
BEHHMKOB B 3aBUCHMOCTH OT cTaanu pa3sutus AKD, o uem
CBHJICTEILCTBYET O0Jiee BEICOKHI IpoirdepaTHBHbIH Mmo-
TeHIHan KpuokoHcepBUpoBaHHBIX AKD-14 1o cpaBHEHHIO
¢ KpuokoHcepBupoBaHHbIMU AKD-7. [TomyueHHbIE TaHHBIE
MOATBEPKAAIOT HEOOXOIUMOCTh KOPPEKTHOTO BBIOOpA
CPOKOB KPHOUPPATUKALINH 37I0Ka4eCTBEHHBIX HOBOOOPa30-
BaHUH.
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The use of cryodestruction for treating oncological
diseases necessitates the studying of cold effect on struc-
tural and functional characteristics of cancer stem cells
(CSCs), the activity of which determines the tumor initiation
and metastasizing. In this connection, the research aim was
to investigate the effect of cryopreservation on structural
and functional properties of CSCs in developmental dy-
namics of Ehrlich carcinoma (EC).

Ehrlich carcinoma cells were procured to the 7% (EC-7)
and 14" (EC-14) days of in vivo culturing from peritoneal
cavity (PC) of BALB/c mice. The EC-7 and EC-14 cells were
cryopreserved in ascitic fluid without cryoprotectants. Func-
tional potential of thawed samples was attested in vivo with
taking into account the EC cells proliferation rate in PC.
Concentration of CD44"CD24~ and CD44"e! cells was
assessed with flow cytometer (BD FACS Calibur, USA) using
monoclonal antibodies to CD44 and CD24 antigen. Proli-
ferative status of CSCs was estimated by doubling time of
ECcellsin PC.

Cryopreservation have been established to change in
different way the functional status of CSCs with CD44*
CD24 and CD44"#" phenotype in EC depending on the stage
of tumor development. These differences were manifested
in the rise of some EC subpopulations, the rate of their
doubling and ratio of rise of absolute number of the cells in
PC.

According to our findings we can conclude that each
population of CSCs revealed a response to cryopreser-
vation. An essential factor determining the character of
response of each of them was the modification of CSC
structure and functional status during development of in
vivo tumor process. Cryopreservation resulted in the selec-
tion of stem progenitors depending on the stage of EC deve-
lopment, that was confirmed by higher proliferation potential
of cryopreserved EC-14 cells if compared to cryopreserved
EC-7. The findings emphasize the need in a correct selection
of cryodestruction terms of malignant neoforms.
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BnusiHne BbICOKOMOSEKYNSAPHbIX NOSIMMEPOB Ha XXU3HECNOCOOHOCTb,
MeTaboNnnyecKyro akTUBHOCTb U CMOCOOGHOCTb K MYJbTUITMHENHOMN
ancdepeHLNPOBKE Me3eHXUMarnbHbIX CTPOMarbHbIX KIETOK,
KPUOKOHCEepPBUPOBaHHbIX B oTcyTcTBue [IMCO
B.B. MyueHko, E.1O. Porynsckas, [.H. TapycuHn, FO.A. MNeTpeHko
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Impact of High Molecular Weight Polymers on Viability, Metabolic Activity
and Multilineage Differentiation Ability of Mesenchymal Stromal Cells
Cryopreserved in Me, SO Absence
V.V. Mutsenko, E.Yu. Rogulska, D.N.Tarusin, Yu.A. Petrenko

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

KprokoncepBrpoBaHie Me3eHXUMaIIbHBIX CTPOMAaJIbHBIX
kierok (MCK) no pa3paboraHHOMY HaMU METO.Y, BKIIIO-
YaomeMy KOMIIJIEKCHOE HCIIONIb30BAHUE CAaXapo3bl, M03-
BOJISIET JIOCTUYb TOKa3aTeNel )KU3HECTIOCOOHOCTH KIIETOK
Ha ypoBHE 45% B 0TCYTCTBUE IPOHUKAIOUTIX KPHOIPOTEK-
TopoB. B HacTosmieit paboTe uccneaoBaid BO3MOKHOCTh
HOBBIMIEHUS (P (HEKTUBHOCTH TaHHOT'O METOJa 3a CUeT
BBE/ICHUS BEICOKOMOJIEKYIISIPHBIX TOJTUMEPOB.

B pa6ote ucnonp3oBann MCK koxu uyenoBeka 6—8
naccaxei. [IpenodpaboTka 3akioyanach B KyJbTHBHPOBa-
HUU KJeTOK B pucyTcTBuu 0,2 M caxapo3sl B TeueHue 24 u
JI0 3aMOpPaKMBaHMs. B Kpro3anmTHy10 cpey BHOCHIIN caxa-
po3y B koHneHTparmu 0,3 M 1 ouH U3 CIISIYIONHX MOTMMe-
poB: ¢puxomt (M. M. 400 000), nekctpan (M. M. 40 000), I'OK
(M. M. 200 000) u I13T" (M. M. 8000). 3amopaxuBanre MCK
OCYIIECTBIISIN CO CKOpOCThiO 1 rpaa/mun 10 —80°C, mocie
4yero o0pasiibl MOrpysKaiu B )KUIKUM a30T. [Tocie oTorpesa
IIPOM3BOJIMIICS ITOCEB KIIETOK Oe3 aTara oTMbIBKH. CoxpaH-
HOCTB KJICTOK ONPEEIISIIHN Iy TEM OKPAIIUBAHUS TPUITAHO-
BbIM CHHUM. JKH3HECTTOCOOHOCTh U METa0OIHNIECKYIO aK-
THUBHOCTD KJICTOK OLIEHMBAJIH 110 YPOBHIO BOCCTaHOBIICHHS
Alamar Blue. [Tocrne KyTbTHBHPOBaHUS B COOTBETCTBYIOIINX
WHIYKTHBHBIX Cpe/laX OLeHUBAIH 1N HepeHINPOBOYHBIN
norernman MCK mo okpammBaHuio Ha menoyHylo ¢pocda-
Ta3y ¥ HEUTPaIbHBIC JIUITHIBIL.

YcTaHOBIIEHO, YTO BBEACHHE B CaXapo30CoAepIKaIlyio
Cpemy KpUOKOHCEpBUPOBaHUs (huKoIIa, AekcTpaHa nim [ DK
B KOHIIEHTpaIusax ot 1 10 6% He 3HaunTeNbHO MPeI0TBpa-
a0 THOEIb KIIETOK, Mpeao0paboTaHHBIX caxapo3oi. B To
xe BpeMs npucytersue [191-8000 B kpro3amuTHOH cpere
HPUBOAMIO K KOHIIEHTPAIIMOHHO-3aBUCUMOMY YBEJIHUCHHUIO
COXPaHHOCTH. MaKcHMabHBIE TOKA3aTeNN KU3HECTIOCO0-
HOCTH 1 METa0O0JIMUECKOI aKTUBHOCTH KIIETOK (65 1 60%,
COOTBETCTBEHHO), OBUIN TOTy4EHBI IIPH MCIOIb30BAHIUHI
6%-ro pactBopa II9I'-8000. B ycaoBHAX MOHOCIOHHOIO
KyJIbTUBHPOBAHUS KJIETKH, KPHOKOHCEPBHPOBAHHBIE ITO]
3amuToi caxapo3sl ¥ [13-8000, ObUTH CLIOCOOHEI K are3uH,
npoxudepayu U JUPPEPEHIUPOBKE B OCTEO- U AIHIIO-
TeHHOM HaTpaBJICHUSX.

TakuM 00pa3oM, CKPUHHUHT BBICOKOMOJIEKYJISIPHBIX 10~
nuMepoB mokasan, uro [191-8000 mo3BossieT MOBBICUTH
s¢dexrrBHOCTL KpHOKOHCEepBUpoBaHusi MCK B oTcyTCcTBHE

JIMCO.
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Cryopreservation of mesenchymal stromal cells (MSCs)
according to the technique we previously developed, invol-
ved a complex application of sucrose and allowed to achie-
ve cell viability rates at the level of about 45% in the absence
of penetrating cryoprotectants. The aim of present work
was to assess the possible enhancement of the efficiency
of'the technique by introducing high molecular weight poly-
mers.

Skin derived human MSCs of 68 passages have been
used in the study. The pretreatment step included cell
culturing in the presence of 0.2 M sucrose during 24 hrs
prior to freezing. Sucrose in the concentration of 0.3 M and
one of the following polymers such as ficoll (MW 400,000),
dextran (MW 40,000), HES (MW 200,000) and PEG (MW
8000) were introduced into cryoprotective medium. The
freezing of MSCs was performed with the cooling rate of
1 deg/min down to —80°C with following plunging of the
samples into liquid nitrogen. After thawing cells were
seeded without any washing step. Cell survival was deter-
mined by trypan blue staining. Cell viability and metabolic
activity were estimated by the level of Alamar Blue
reduction. Differentiation potential of MSCs was evaluated
after culturing in the corresponding inductive media by
staining for alkaline phosphatase and neutral lipids.

It was found that the introduction of ficoll, dextran or
HES in the concentration range of 1-6% into sucrose-
containing cryopreservation medium insignificantly preven-
ted the death of sucrose-pretreated cells. At the same time
the presence of PEG-8000 in cryoprotective medium led to
concentration-dependent increase in cell survival. Maximum
rates of cell viability and metabolic activity (65 and 60%,
respectively) were obtained in case of using 6% solution of
PEG-8000 . During monolayer culture the cells cryopreserved
under protection of sucrose and PEG-8000 were able to
adhere, proliferate and differentiate into osteo- and adipo-
genic directions.

Thus, screening of high molecular weight polymers has
shown that PEG-8000 allows to enhance the effectiveness
of MSC:s cryopreservation in the absence of Me SO.
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MoBpexaeHne KPUOKOHCEPBUPYEMbIX OBMOOOBHEKTOB B npouecce
KNacTepHOW KpuUcTannusauum KpuonpoTeKTOPHbIX pacTBOPOB
C.C. CeBactbsiHOB, A.A. Oceukun
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Damage of Cryopreserved Bioobjects in the Process
of Cluster Crystallization of Cryoprotective Solutions
S.S. Sevastianov, A.l. Osetsky

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

[Tpu n3ydyeHnn MexaHN3MOB ITOBPEXICHHUSI KPHOKOHCEP-
BUPYEMBIX OMOOOBEKTOB COBPEMEHHAs NMPAKTHYECKas
KPHOOHOJIOTHSI OCHOBHOE BHUMAHUE yAETAET TEMIIepaTyp-
HoMmy uHTepBany —10...—-60°C, B KOTOpoM peann3yercs
00bIuHBIN (ha30BbIii epexon «Bofa-ieay. OJHaKo aHATU3
IIOKa3bIBACT, YTO IIPH UCIIOJIL30BAaHUN Hanboliee BOCTpeOo-
BaHHBIX KPHONPOTEKTOpHBIX BemecTs (JIMCO, mmnepus,
3T, II90) cymecTBeHHbIE NOBPEXACHNS ONOOOBEKTOB
MOT'YT BO3HHMKATh M TpU 0Oojiee HU3KHUX TemIiepaTypax (B
uHTepBaie —60°C...T ) aTtake npu 7' < T, tne T —
TeMIeparypa CTeKI0BaHMs aMOp(HBIX PpaKLuil. HpI/I'-H/IHI)I
BO3HMKHOBEHHMSI OBPEXACHUH B 00JaCTH TeMIepaTyp
T'<T, 00yClOBICHHBIX TEPMOYIPYTHMH HAPSKCHHUSIMHU
nepBoro 1 BTOPOT'O POJIOB, XOPOIIO U3YYEHBI B QU3HMUECKOM
MaTepuaioBeieHuu. [IpoBeieHHbIE B 3TOM HalpaBICHUU
UccIeI0BaHusl NaroT Y3 PEeKTHBHbIE BAPHAHTHI HHTHOMPO-
BaHUS IOBPEIK/ICHUH 32 CUET BO3HUKAIOIINX TEPMOYIIPYTHX
nedopmanuii. B To ke BpeMsi MEXaHU3MBI TTOBPEXKICHUS
61000bexTOB B MHTEepBaie Temneparyp —60°C...T » BKOTO-
POM pa3BHBaeTCs KIIaCTEepHas KPUCTAIUTH3ALHS OCTABIINXCS
B 3aMOPa’KMBAEMbIX MOJICKYJIIPHBIX PAaCTBOPaX M KJICTOUHBIX
CYCIEH3USX KHUKUX KaHAJIOB U BKJIFOUEHHH, IPAKTUYECKU
HeE M3y4eHbl. B cBs3M ¢ 3TUM B HacTosmIel padoTe paccMOT-
PEHBI MEXaHU3MBI MOBPEXICHHUS KPHOKOHCEPBHUPYEMBIX
0100OBEKTOB 3a CUET KITACTEPHOI KPUCTAIUIN3ALNH KPHO-
HIPOTEKTOPHBIX PACTBOPOB.

B pabore mokazaHo, yTo HauboJee UHTEHCUBHO 3TO
SBJICHHE ITPOTEKAET B IIPOIIECCE OTOTPEBA PEIBAPUTEIILHO
3aMOPOXKEHHBIX PACTBOPOB C KOHIIEHTpALMEHl KPHOIPO-
TEKTOpHBIX BeriecTB C 8 50...65%. IMeHHO Takue KOHLEHTpa-
LMY XapaKTEepHBI JUIsl 00pa3yromnXCsl B MOJIUKPUCTAI-
ndyeckux oopasuax npu 7' > T )KI/IL[KO(baSHLIX BKJIFOUCHHH C
OOBIYHO HCHOJB3YEMBIMU B Kpno6nonomn UCXOJIHBIMHU
snagennsamu C, B ipenenax 10...15%.

Ha ocHoBe nosryueHHBIX ¢ ToMonipio 1uddepeHuans-
HOM 00bEMHOH CKaHUPYIOLIEH TeH30JUIaTOMETPHH TaHHBIX
IIpoBe/ieHa KJIacCH(UKAIMS ITPUMEHIEMBIX KPHOTIPOTEK-
TOPHBIX BELIECTB [0 0OCOOCHHOCTAM UX KIaCTEPHOI Kpuc-
TaJUTM3alKH. YCTaHOBIIEHO, YTO COIPOBOKAAIOIINE TO SBIIE-
HHE 00beMHbIE 3(P(EKThI CYIIECTBEHHO OTIUYAIOTCS 110
BEJIMYMHE ¥ 3HAKY TSI PA3JIMUHBIX KPUOTIPOTEKTOPOB. IMeH-
HO 3TOT (haKT MOXET OIPEIEIIATh KPUO3ALIUTHYIO (P PEKTHB-
HOCTh HCIIOJIb3YEMBIX KPHUOIPOTEKTOPHBIX BEIIECTB.
O1ieHEeHbI CKAaYKU JaBJICHUSI B 3aMKHYTBIX KUAKO(A3HBIX
BKJTFOUCHUSIX, BO3HUKAIOIINX MPH KJIACTEPHOI KpHCTaJUIN3a-
MM, yroBieTBopsiomei ycnosuto AV /V, >0, tne AV, =
V,— V, — cyMMapHOEe MakCUMaJIbHOE H3MEHEHHE 00beMa
CHCTEMBI B THaIIa30He TEMIIEPATYP KIIaCTEPHOI KpPHCTAIIIH-
3anuy. BriepBble ITpoBenieHa OIEHKA JIOKAJIBHBIX CKauKOB
JIaBJICHUS] B CBEPXBSI3KUX JKUAKO(DA3HBIX KaHaIax BOIM3H
00pa30BaHMs KJIACTEPHBIX YACTHIl U UX BIMAHUSA Ha CO-
XPaHHOCTh HAXOMAIMINXCA B 3TUX KaHAIaX KJIETOK U MOJICKYJI.
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The studies of mechanisms of damages in cryopreserved
bioobjects conducted by modern applied cryobiology are
focused on the temperature range of —10...—60°C, where the
usual ‘water-ice’ phase transition is realized. However, the
simple analysis shows that when using the most popular
cryoprotective substances such as: DMSO, glycerol, EG,
PEO, the substantial injuries in bioobjects could occur even
at lower temperatures, namely within the range of —-60°C...T
and at 7 < T, where T is vitrification temperature o

g . g

amorphous fractions. The reasons for occurrence of the
damages within the temperature range 7 < T, stipulated by
thermoelastic stress of types I and I, have been thoroughly
studied in the physical material science. The studies
conducted in this direction provide the efficient options to
inhibit damages provoked by thermoelastic tensions. At
the same time there is virtually no studies on the mecha-
nisms of damages in biological samples occurring within
the temperature range of —60°C...T , where liquid channels
and inclusions, remaining in the frozen molecular solutions
and cell suspensions, are involved to the cluster crystalliza-
tion processes. In this regard, this investigation was perfor-
med to elucidate the damage mechanisms of cryopreserved
bioobjects due to cluster crystallization of cryoprotective
solutions.

The study showed that the highest intensity of this
phenomenon was found during thawing of pre-frozen
solutions with a concentration of cryoprotective substances
C, 0f 50...65%. Exactly such concentrations were characte-
ristic for the inclusions formed in polycrystalline samples
at7T > T in the liquid phase if the initial concentrations C,
Weretyplcal for cryobiology, i. e. 10...15%.

Based on the data obtained with differential volumetric
scanning tenzodilatometry the used cryoprotective agents
were classified by the features of their cluster crystallization.
It was found that the volumetric effects, accompanying this
phenomenon were substantially different in magnitude and
direction for different cryoprotectants. This fact can be used
to determine the efficiency of the used cryoprotective sub-
stances. We assessed also the pressure surges in the closed
liquid-phase inclusions, occurring during cluster crystalli-
zation, that satisfied the condition AV, /V, > 0, where AV =
V, =V, was the maximum change in the total volume of the
system within temperature range of cluster crystallization.
For the first time we evaluated the local pressure surges in
the ultra-viscous liquid-phase channels near the place of
cluster particles formation as well as their impact on the
integrity of cells and molecules being in these channels.
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OduHamunka akcnpeccun reHoB NpPo- U aHTUAHITMOreHHOro hakTopoB
Ha ¢poHe NpUMeHeHUA agpocoaepXKaWwmX KNeTok NnynoBMHHOW KPOBU
B 3KCNEepPMMEHTaNIbHOW MOAeNnu HEOBACKYIIAPHON peTUHOoNaTum
M.B. Beneukas', KO.A. lemunH?

"MiHcmumym nipobriem kpuobuoroauu u KpuomeduuyuHsl HAH YkpauHbi, 2. Xapbkos
2XapbKOSCKaﬂ MGOUL(UHCKaFI akademusi noceournsioMHO20 06pa3068HUFI
Dynamics of Gene Expression of Pro- and Antiangiogenic Factors
at the Background of Application of Cord Blood Nucleated Cells
in Experimental Model of Neovascular Retinopathy

P.V. Beletskaya', Yu.A. Demin?
TInstitute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Kharkov Medical Academy of Postgraduate Education, Kharkov, Ukraine

Hcnonp3oBaHne npenapaToB KPHOKOHCEPBUPOBAHHON
KOPIOBOW KPOBH OKa3bIBAET MOJIOKUTEIBHOE BIMSHHUE Ha
KJIMHUYECKUE CHHAPOMBI MATOJOTHYECKHUX IPOIECCOB,
CBSI3aHHBIX ¢ HeoaHruorene3oM [A. Dahlmann-Noor, 2010].
Ha ceromusmHuii IeHb BBIABICHO OOJIBIIOE KOJIHMYECTBO
SHIOTEHHBIX ()aKTOPOB, PETYIUPYIOIINX MIPOLIECC HEOBACKY-
JSpU3aIMK, OCHOBHBIM aKTHBAaTOPOM KOTOPOTO SIBIISETCS
VEGF (Vascular endothelium growth factor), a tHrubuTO-
pom — PEDF (Pigment epithelium derived growth factor)
[G. Gao, 2001].

PaboTa nmpoBeeHa Ha YeThIpeX rpynnax 3KCIepUMEH-
TaJBHBIX KPBIC, IO 7 0cobeil B kaxJoi. B kauecTBe MozmemH
HEOBACKYJIIPHON PETUHOMATHH HCIOJIb30BAIM OpPHUH30-
namua-uHaynuposannyto [FO.A. Jlemun, I1.B. benerkast,
2013]. PetuHomaTuio BBI3BIBAIN Y KHUBOTHBIX 1, 2 (KOHT-
poib — 13-e cyTku) u 3 (KOHTPOIB —45-¢ CyTKHN) Tpyni, 4 —
uHTaKkTHas rpymnmna. Ha 13-e cyTku skcniepumMenTa kpbicam 1
(OCHOBHOI1) TPYTITIBI OJHOKPATHO HHTPABUTPEATHLHO BBOTUITN
npernapar aapocoAepkKamuxX KJIETOK IMYITOBHHHON KPOBU
(AOK TIK) B mo3e 0,0125 mi (100 000 xieTok). YpoBeHb
skcnpeccun reHoB VEGF u PEDF B 06pa3nax ceTyaTku r71a3
KPBIC ONIPEAEIISIIN [TOJIMMEPHO-LIETIHOM pEaKLUel B peallb-
HoM BpemeHH (RT-PCR).

B nHTaKTHOM rpymnIe >KUBOTHBIX ONPEAEIIUIUCH ONMHAKO-
BO HI3KHE YpoBHH 3Kcripeccuu reHoB kak VEGF, tak u PEDF
(0,062 1 0,065 cooTBeTcTBEHHO). BO 2 rpymme ObLIO BBIsBIIC-
HO pe3Koe YBEIMYCHHUE SKIPECCUU TeHa aHTHOTEHHOTO (haK-
TOpa ¥ HE3HAYUTEIHHOE MOBBIIICHHE aHTHAHTHOTCHHOTO
(2,878 1 0,099 cooTBETCTBEHHO), B 3 TPYyIIE — HApACTAHUE
sknpeccun PEDF (1,165) ¢ npeobnaganuem VEGF. B ocHoB-
HOW rpyTiIe )KUBOTHBIX yCTAHOBJICHO PE3KOE MOBHIIICHUE U
nomunauposanue PEDF o cpasaenuto ¢ VEGF (1,8751 0,199
COOTBETCTBEHHO).

TakuMm 0O6pa3oM, ceTyarast 000JI0YKa I71a3a KPbIC B HOP-
Me npoxyuupyet onpenenenusiii yposenb VEGF u PEDF.
CooTHoleHre 3TUX (haKTOPOB TAKOE, YTO OHH yPABHOBEIIIH-
BAIOT APYT APYTa, MOJAECPKUBAIOT HOPMAaIbHOE Pa3BUTHE U
¢byHKkoHNpoBaHue ceTuarku. Ha pone HeoBackynsipuza-
UM UIIIEMU3UPOBAHHOM CETYATKH YBEIMUINBACTCS SKCIIpEc-
cus reHa VEGF, B oTBeT Ha KOTOpBIH B JajpHEHIIEM, IO
HameMmy MHeHuro, ysenuuusaercss PEDF. OnHako komgect-
Ba MOCJICTHET0 HEIOCTATOYHO [Ist OJIOKUPOBAHUS Mposude-
patuBHBIX Ipoueccos. Ilocine oqHOKpAaTHOW MHTPaBUT-
peansHoit mHBekuuu npenapara K IIK ormedeHs
yBennueHue skcnpeccuu reia PEDF u otHocutensHOE
camwkenne VEGF. DT1o cBuierenscTByeT 0 MOAABICHUU
aKTHUBHOCTH IpOIecca HEOAHTMOTeHEe3a B CeTYaTo 000J104-
K€ DKCIIEPUMECHTAJIBHBIX dKHBOTHBIX.
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The use of cryopreserved cord blood preparations has
a positive effect on clinical symptoms of pathological
processes associated with neoangiogenesis [A. Dahlmann-
Noor, 2010]. To date a large number of endogenous factors
was found, which regulate neovascularization, the main
activator of which is VEGF (vascular endothelium growth
factor), and the inhibitor is PEDF (pigment epithelium
derived growth factor) [G. Gao, 2001].

This research was performed in four groups of experi-
mental rats, by seven animals in each group. Brinzolamide-
induced model of neovascular retinopathy was applied
[Yu.A. Demin, P.V. Beletskaya, 2013]. Retinopathy was
induced in the animals of group 1, 2 (control, day 13) and 3
(control, day 45), group 4 was intact. On day 13 of the
experiment the rats of group 1 (main) received a single
intravitreal injection of cord blood nucleated cells (CB NCs)
preparation in a dose of 0.0125 ml (100 000 cells). Real-time
PCR (RT-PCR) was implemented to assess VEGF and PEDF
genes expression in the samples of rat eye retina.

The intact group of animals had similar low levels of
gene expression of both VEGF and PEDF (0.062 and 0.065,
respectively). In group 2 we found a sharp increase in
angiogenic factor gene expression and a slight increase of
antiangiogenic gene expression (2.878 and 0.099, respecti-
vely), in group 3 we revealed rise in PEDF expression (1.165),
and the prevalence of VEGF was kept. The main group of
animals showed a sharp increase and dominance of PEDF if
compared with VEGF (1.875 and 0.199, respectively).

Thus, the rat eye retina normally produces a certain level
of VEGF and PEDF. The ratio of these factors is such that
they balance each other, and maintain a normal development
and function of retina. On the background of retinal neovas-
cularization and ischemia the VEGF gene expression in-
creases, and we believe the following PEDF elevation as a
response to the latter. However, the amount of the PEDF is
insufficient to block the proliferative processes. After a
single intravitreal injection of CB NCs preparation we have
found an increase in PEDF gene expression and a relative
VEGF decrease, that testified in favor of suppression of
neoangiogenesis activity in retina of experimental animals.
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MonekynsipHO-MacoBMI po3noain NenTuUAiB y eKcTpakrax
KpiOKOHCepBOBaHMUX pparmMeHTiB cene3iHKu CBMHEMN Ta WKipyn NopocAT
|.I. Becnanosa, J1.A. Poro3a
IHecmumym npobnem kpiobionoeii i kpiomeduyuHu HAH Ykpairu, m. Xapkie
Molecular-Mass Distribution of Peptides in the Extracts
of Cryopreserved Fragments from Pig Spleen and Piglet Skin
I.G. Bespalova, L.A. Rohoza

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Ha nanwuii yac noka3zana BUcoka 010JIoriuHa aKTUBHICTh
EKCTPaKTiB KPIOKOHCEPBOBAaHHX (PParMeHTIB OpraHiB CBUHEH
Ta MOPOCST IIPU EKCHEPUMEHTAIBHHX MATOJIOTIYHUX CTaHAaX,
sIKa [IOBSI3y€THCSI 3 HASIBHICTIO B HAX PETYIISTOPHUX TIENTHIIIB.
OnHak /1J1s1 BU3HaUEHHS MOXJIMBOTO MEXaHI3My [IiT TaKhX
MIENTH/IiB HeOOXiTHO BCTAHOBHUTH iXHIO OymoBy. OTHHM 13
TaKUX METOIIB MOKe OyTH METOJI YaCOMPOIIITHOT MATPHYHO-
aKTUBOBAHOI Jla3epHoi AecopOuii/ionizanii (MALDI-ToF).

Mera poOOTH — OTpUMATH JIaHi 3 MOJIEKYJISIPHO-MAaco-
BOTO PO3IIOILUTY IETITHIIB, SIKi BXOAATH IO CKIIATy EKCTPAKTIB
KPIOKOHCEPBOBAaHUX (PPArMEHTIB Celle31HKH CBUHEH Ta LIKiph
HOBOHAPO/KEHUX MOPOCST, 1 MPOBECTH aHANi3 IXHIX Mac-
CIIEKTPIB.

ExcrpakTi omep:KyBany 3 KpiOKOHCEPBOBaHUX Y IIPUCYT-
Hocti [TEO-1500 ¢parmenris cenesinku cuneit (ECC) Ta miki-
pu niopocst (ELLII), inkyOyroun ix y izionmoriaHoMy po3drHi
60 xB 3a KiMHaTHOT TemIieparypu. JJist BugageHHs TepMoa-
OUTPHUX MPOTETHIB CYIIepPHATAHT IPOTPiBAIIN HA BOJISTHIH OaHi
15 XB 1 04HMIIIyBaJIH, IPOITYCKAOUH uepe3 QiabTpyBaIbHHIA
narip. [l BUBUCHHS NETITHIHOTO CKJIA/Ty JIOCHIKYBaHUX
eKcTpakTiB BukopuctoByBamu Meroq MALDI-ToF. Criscrags-
JICHHS! OTPUMAaHUX JaHUX MIPOBOAMIIN HIJISIXOM HOPiBHSHHSA
HaWHIHTEHCHBHIIINX 3apEECTPOBAHMUX ITIKIB Ha Mac-CIIEKTPaX,
110 MOXYTb BiJITTOBIJaTH OKPEMHM IENTHAHUM MOJIEKYJIaM,
13 MOKa3HUKaMH, SKi MicTAThCS B 0a3i manux «Protein
Knowledgebase» (UniProtKB).

Y ECC ta EHIIT peecTpyroThest CIUTBHI JIs [IUX €KCTPAKTIB
JIBA iKW 3 M/Z (BIAHOIICHHS MacH i0Ha 110 3apsay) 918 Ta
3390, sixi MOXKYTh OyTH CIiBCTaBJICHi 3 putative uncharacte-
rized protein (FLJ11457) ta TGF-beta receptor type I Bigmo-
BigHo. Kpim Toro, Oynu cmiBcrasieHi nentuau Myocyte
enhancer factor 2D (3apeectpoBana m/z 4966), sikuii Bigirpae
POJIb Y KOHTPOJII KJIITHHHOTO POCTY, BUKUBAHHSI Ta arlonTo3y,
Cathepsin B (3apeectpoBana m/z 3720) BizHOCUTBCS 10
OikiB-miporeas, Ta iH. Takox y ECC peecTpyroTbcs nentuan
3m/z 1100; 4539;4751;9763; 10885; 11989, a8 ELLIIT-2621;
1101 Ta 1143. ITenTuau 3 TAKUMH MOJICKYTSIPHIMH MacaMH
BIZICYTHI y BUKOpHCTaHii Hamu 6a3i nanux. Y ELLII 3apeecr-
poBaHo miku 3 m/z 6780 Ta 7353, skl MOKHA MOPIBHATH 3
MOJICKYJIIDHIMH MacaMy HENTHAIB, KOIU SKUX € B 0a3i
nmannx — K7GR95 1 F1SK27, ane ix cTpykTypa Ta QyHKIIii He
BCTaHOBJICHI.

Hageneni maHi 3 HassBHOCTI BiJIOBIIHUX MENTHIIB Y
EKCTpaKTaxX Ta IXHbOI O10JIOTTYHOT aKTUBHOCTI MOXKYTh 3HAUTH
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It is currently shown that the extracts from cryopreserved
fragments of pig and piglet organ possess a high biological
activity in experimental pathological conditions which is
believed to be related with the presence of regulatory pep-
tides. However, it is necessary to determine the structure of
these peptides to reveal a possible mechanism of their action.
One of these methods could be time-of-flight matrix-assisted
laser desorption/ionization (MALDI-ToF).

The research aim was to obtain the data about the mo-
lecular mass distribution of peptides in the extracts of
cryopreserved fragments of pig spleen and newborn piglet
skin, and to analyze their mass spectra.

The extracts were obtained from pig spleen fragments
(PSE) and piglet skin fragments (PISE) cryopreserved in the
presence of PEO-1500, and incubated post thaw for 1 hr in
the physiological solution at room temperature. Super-
natant was warmed in water bath for 15 min and purified by
passing through a filter paper to remove thermolabile pro-
teins. To study a peptide composition of the investigated
extracts, the method of MALDI-ToF was used. The obtained
data were analysed by comparing the most intense mass
spectra peaks, which may correspond to single peptide
molecules, and the data of Protein Knowledgebase
(UniProtKB).

In PSE and PISE we recorded two peaks common to
both extracts with 918 and 3.390 m/z (ion/charge ratio) which
could correspond to putative uncharacterized protein
(FLJ11457) and TGF-beta receptor type I respectively. In
addition, there were matched the peptides Myocyte
enhancer factor 2D (registered m/z is 4.966) playing a role in
the control of cell growth, survival and apoptosis, Cathepsin
B (recorded m/z is 3.720) referred to the protease proteins
etc. In addition, we found the PSE the peptides with m/z
1100; 4539; 4751, 9763; 10885; 11989, and in the PISEs —
2621; 1101 and 1143. Peptides with such molecular masses
were absent in the used database. In the NPSE we recorded
the peaks with m/z 6.780 and 7.353, that are similar to the
molecular weight of peptides, the codes of which were
present in the database, K7GR95 and F1SK27; but their
structure and functions have not been established yet.

The presented data about presence of relevant peptides
in the extracts and their biological activity may find use
when ascertaining the mechanism of their biological effect.
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NMposiBneHne MMMyHoKkoppurupyrouiero adpekra KPUOKOHCEPBUPOBAHHbIX
KNneTok peTanbHOM NeYeHU B YCNOBUAX Pa3BUTUA peakuumn
«TpaHcnnaHTaT NPOTUB XO3SIMHa»

E.E. Amnonbckas, U.H0. Mauesutas, FO.A. MNaesckas, E.[. JlyueHko, M.B. OctaHkos, A.H. lNonbues

UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Manifestation of Inmunocorrective Effect of Cryopreserved Fetal
Liver Cells Under Development of Graft-Versus-Host Disease

E.E. Yampolskaya, .Yu. Matsevitaya, Yu.A. Gaevskaya, E.D. Lutsenko, M.V. Ostankov, A.N. Goltsev
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Peaknus «TpaHcrutanTat npotuB xo3suHay (PTIIX) —
OJTHO M3 CaMbIX YaCTBIX 1 OMTACHBIX OCTIO)KHEHUH TpaHCILIaH-
TaIMHU aJUTIOTEHHOTO KOCTHOTO Mo3ra. Koppekuus cocTosaHus
UMMYHOKOMITETEHTHO Chepbl U ay TOMMMYHHOH arpec-
CHU TIpELyCcMaTpUBaeT HeOOXOINMOCT ITOJaBIeHHs 3P Pek-
TOPHOTO W/WIIY aKTHBALIMH PETYIITOPHOTO 3B€Ha HIMMYHO-
KOMIIETEHTHBIX KJIETOK C CyIPECCOPHO aKTUBHOCTBIO, KaK
OCHOBHOTO rapaHTa 00eCIIeuYeHNs] €CTECTBEHHOM TOJIEpaHT-
HOCTH. AKTyaJIbHBIM MOXET OBITh HCIOJIb30BaHHE KIETOK
¢deranproit nedenu (KPII), noTeHMansHO 00J1a1ar0NIHX
MMMYHOKOPPUTHpYIOIIeH akTUBHOCTHIO. HeogHOKpaTHO
orMmedanock, yTo KOII pa3HBIX CPOKOB recTaniy UMEIOT
CYLIECTBEHHBIC PA3IMYUs KaK KadyeCTBEHHO-KOIMYECT-
BEHHBIX XapaKTEPHCTHK, TaK U 0COOEHHOCTEH OTBeTa Ha
nevicTBre (haKTOPOB KPUOKOHCEPBUPOBAHHUS. B CBsI3H ¢ 3TUM
LEJIbIO MCCIIeI0BaHUs ObLIa OLICHKA XapaKTepa MPOsBICHUS
TepareBTHYECKOro 3 pexTa KpHOKOHCEPBUPOBaHHBIX KDIT
Pa3HBIX CPOKOB IreCTalliH Y JKUBOTHBIX C JIoKajbHOU PTIIX
(nPTIIX).

WNupykumro 1PTITX npoBoauiy Ha Mbiuax Jiaun C57Bl/6
MyTeM HOAKOKHOTO BBEICHUS B MOAYIICUKY 3aJHEH JIalbl
2x107 kierok gumdoysnos (JIY) memieit tuanu CBA/H.
Yepes cytku nocie nauuuauuu APTIIX MmbliaM BHYTpH-
BEHHO BBOJMJIM HAaTHUBHbBIC WM KPHOKOHCEPBHPOBAHHBIC
K®II 14 nnu 18 cytok rectanuu. KpuokoHcepBupoBaHue
K®II ocymectsmstinu oz 3amutoit 10% JAMCO co ckopoc-
ThIO OXJaxaeHus 1 rpag/mun 10 —25°C ¢ MOCIEAYOUIM
HIOrpy>KEHUEM B KU IKUH a30T. Ha 5-e cyTku nocne uaunua-
LMY TTATOJIOTHH OLIEHUBAJIN CIIETYIOIIHE ITOKA3aTeIH: HHICKC
PTIIX, conepxanue T mg(FOXPZ%*, CD4'CD25"-knerok) BJIY
Ha nporoyHoM rurodryopumerpe «FACS Calibur» («BD»,
CIIIA); sxcrpeccuro rena tgf-3— meroaom IL[P-ananusa;
JIETEKLHUIO MPOTYKTOB aMILTH(PHUKAIINHI — METOIOM KaIHJUIsp-
HOTO 3JIeKTpodopesa B ynm-aHanuzarope «Agilent 2100»
(«Agilent Technologies», CLLIA).

B ycnoBusix pazsutus 1P TITX KOII cHrkaroT KiiMHu4gec-
KO€ IPOSIBJICHUE TAaTOJIOTUH W WHTEHCHBHOCTH Pa3BUTHUS
MMMYHOBOCIHAIUTENBbHON peakuuu. IIposBienne tepanes-
truaeckoit aktuBHOCTH K1 B GosbIieli cTeneHn KOppenupo-
Bajio ¢ yBenudenuem cogepkanns FOXP3 -knetok B JIY u
9KCIIPECCHH TeHa 1gf-[3, Ho He ¢ conepxanuem CD4*CD25*-
kierok. [1o mepe yBenuueHus cpoka recrauuu ¢ 14 go 18
cyToK TepaneBTuueckuil norennuan KOII cau-xancs.
Onnaxo mocne kpuokoHcepupoBanus KOII-18 mpu-
o0OpeTaar IMMYHOKOPPUTHPYIOLTYO0 AKTUBHOCTH, COM3Me-
pumyto ¢ HaruBHbIME KDI1-14. Takoli peHOMeH Oa3upyercs
Ha HKCHEPHMEHTAIBHO MOATBEPKACHHON KOHLEHINH O
BO3MOKHOCTH «PEBUTAIM3ALIII O] IEHCTBHEM (DaKTOPOB
KPHOKOHCEPBHUPOBaHUS (DYHKIIMOHAIBHOTO MOTEHIMAIa
K®IT no3nHuX CpoKOB recTanuu 0 YPOBHs 0oJiee paHHUX.
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Graft-versus-host disease (GVHD) is one of the most
frequent and dangerous complications of allogeneic bone
marrow transplantation. Correcting the state of immunocom-
petent sphere at autoimmune aggression involves the need
to suppress the effector and/or activation of the regulatory
link of immunocompetent cells possessing suppressive
activity as the main guaranting agent of natural tolerance.
The use of fetal liver cells (FLCs), potentially having immu-
nocorrecting activity may be of current interest. It was noted
many times that the FLCs of different gestation terms had
significant differences in both qualitative and quantitative
characteristics as well as in features of response to the
cryopreservation factors. In this regard, the research aim
was to assess the character of the therapeutic effect manifes-
tation of cryopreserved FLCs of different gestation terms
in animals with local GVHD (IGVHD).

Induction of IGVHD was made in C57B1/6 mice by
subcutaneous injection of 2x107 lymph node (LN) cells of
CBA/H mice into the arolium. In 1 day after initiation of
IGVHD the mice were injected intravenously with native or
cryopreserved FLCs of 14 or 18 days of gestation. Cryopre-
servation of FLCs was performed under 10% DMSO pro-
tection, the cooling rate was 1 deg/min down to —25°C
thereafter the samples were plunged into liquid nitrogen.
To the 5" day after the initiation of pathology the following
parameters were evaluated: the index of GVHD, content of
ng (FOXP3*, CD4"CD25" cells) in the LN using flow
cytometer FACS Calibur (BD, USA); 7gf-3 gene expression
was determined by PCR method; detection of amplification
products was carried out by capillary electrophoresis in
chip analyzer Agilent 2100 (Agilent Technologies USA).

Introduction of FLCs on the backround of IGVHD course
resulted in reduction of clinical pathology manifestation
and intensity of immunoinflammatory reaction development.
Therapeutic activity of FLCs in a greater extent correlated
with the increase of FOXP3*-cells content in lymph nodes
and tgf-f3 gene expression, rather than the content of
CD4*CD25*-cells. With the increasing of gestation term from
14 to 18 days the therapeutic potential of FLCs decreased.
However, after cryopreservation FLC-18 revealed such an
immunocorrecting activity which was similar to the one of
the native FLC-14. This phenomenon is based on the experi-
mentally proved concept of the possible ‘revitalization’ of
functional potential of late gestation term FLCs to a level of
the ones of earlier terms as the effect of cryopreservation
factors.
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BapuabenbHoCcTb cepae4yHOro putmMa B AMHaAMUKe CTapeHUs KpbiC Ha ¢poHe
NOBTOPHbLIX CEAHCOB PUTMUYECKUX IKCTPEMasribHbIX KPUOBO3AENCTBUN
tO.B. PygHeBa, B.I. Babuinyyk, E.A. YepHsasckasi, B.B. Kynuk
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Heart Rate Variability in Dynamics of Aging in Rats on Background
of Repeated Extreme Rhythmic Cryoexposures

Yu.V. Rudnyeva, V.G. Babiychuk, E.A. Chernyavskaya, V.V. Kulik

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Crapenue He SIBISIETCS ATOJIOTUYECKUM IMIPOIIECCOM,
OIIHAKO YBEJIIMYEHNE MaKCUMAaJIbHOH MPOIOIKUTEIBHOCTH
JKU3HH B Pa3BUTHIX CTPAHAX U HECOOTBETCTBHE XPOHOJIOTH-
YECKOro BO3pacTa OMOJIOTMYECKOMY NPHUBENH K HOBOM
m100anpHOM npobiemMe yenoBeuecTBa — 6oproe ¢ 3abo0eBa-
HUSIMH, cOITyTcTBYIomMME ctapernto [W.B. Ershler et al.,
2006]. B T0 ke Bpemst MaJible 103bl CTPECCOPHBIX HAIPY30K
HE BBI3BIBAIOT (D)YHKIIMOHAIBHBIX PACCTPONCTB OpraHu3Ma,
UTpasi IpU 3TOM POJIb CUTHAJIOB, aKTUBUPYIOIINX aJanTa-
IIUOHHBIE pe3epBhl opranm3ma [B.H. Anucumos, 2008].
OmHUM U3 TAKUX «MATKUX» CTPECCOB SIBJISIOTCS PUTMHYEC-
KHe JKCTpeMalbHBIC X0J0J0BEIe Bo3xeiicTBus (POXB,
—120°C). B cBs131 ¢ BBIIIICU3II0KEHHBIM IIeITh JaHHOU pado-
TBI — U3y4eHUe ocoOeHHocTel BiusiHust POXB Ha HeKoTopbIe
MIOKa3aTeNH! CIEKTPAIBbHOTO aHAIN3a BapHaOeTbHOCTH Cep-
JICYHOTO PUTMA B AUHAMUKE CTapEHHSI KPBIC.

HccnenoBanust TpoBOIMIIN Ha OeJIbIX OECTIOPOAHBIX KPbI-
cax-camIiax B Iporiecce ux crapeHus (Bo3pact 6, 12 u 18 me-
csaues). Kaxpmas Bo3pacTHas rpynna XHBOTHBIX Oblia
paszerneHa Ha HOATPYIIIBL: TIepBasi — MHTaKTHBIC; BTOpasi —
KUBOTHBIE, KOTOpbIM npoBogunu POXB. XXuoTHbIX
nojBepranu oxyaxzaeHuto (mpu —120°C) 9 pa3 no 2 MuH
Kaxaple 6 MecsneB. CrieKTpaIbHBII aHAIN3 BapHaOeIbHOCTH
cepaeunoro purtMa (BCP) npoBoany ¢ momornipio nporpam-
MmbI «[Tonu-Criexktp-Putm» («Heitpocodt», Poccust) mocie
3-, 6- 1 9-ro ceanca POXB, a Taxoke uepe3 HEeIo U MeCI]
nociie 9 npornenyp POXB.

YCTaHOBIIEHO, UTO Y 6-MECSYHBIX KPBIC mocJe 3-, 6-, 9-if
MIPOIIEY Pl OXJIAXKICHUS U B OTJAJICHHbIE CPOKH HaOIIr0-
JICHVS OBBIIIAJICS YPOBEHB OOIIEH CIIEKTPATBbHOM MOIITHOC-
TH HeliporyMopaibHo# perynsiun (TP) mo oTHomeHMIO K
KOHTPOJIBHBIM NOKa3aTessiM. Hanbomnpimme ee 3HaueHUS NMe-
JIM MECTO 4epe3 MecsiI] Tociie mocieanero ceanca POXB.
YBenM4IMBanach akTHBHOCTh CUMIIATHYIECKOTO U ITapacuMIIa-
THYECKOTO OT/IEJIOB BereTariBHOM HepBHOH cuctemsl (BHC),
a TaKKe TyMOPaJbHOTO 3BEHA PEryJSHMU. AHAJIOTHYHAS
JMHAMMKA N3MEHEHUI OCHOBHBIX ITOKa3aTeleH CIIeKTpallb-
Horo aHanu3a BCP namu otmedena y 12- u 18-mMecsaHbIx
JKMBOTHBIX IIOCJIE IIOBTOPHBIX MIPOLEAYp oxaxaeHus. [Ipo-
BEICHHBIN aHAJTN3 YKCIIEPUMEHTAIBHBIX TaHHBIX 110 H3y4e-
Huto BiusiHNs POXB Ha akTHBHOCTB PEryIATOPHBIX CUCTEM
MIPOJIEMOHCTPHUPOBAI CyIecTBeHHBIH pocT TP 3a cuer noBbI-
ILIIEHHs] aKTUBHOCTH BET€TaTHBHBIX IIEHTPOB. B ee cTpykType
HE3HAUUTENbHO Ipeobiagan TOHYC MapacuMIIaTHYeCKOTO
ornena BHC.

Takum o6pa3zoM, MOXKHO MPENNONIOKHUTh, 4T0 POXB,
SIBIISISICH 3BEHOM «MATKOT0» HETIPOIOJDKUTEIBEHOTO CTpecca,
CIIOCOOHBI ITOBHIILIATH a/IaNTallMOHHBIE PE3€PBbI OpraHN3Ma
HE3aBHCHMO OT KOJHMYECTBA IMPOUEIYp OXJXACHHUS U
BO3pacTa IKCTIEPUMEHTAIBHBIX )KHBOTHBIX.
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Aging is not a pathological process, however, an in-
crease of life span maximum in developed countries as well
as chronological and biological age mismatch led to a new
global problem of humanity — the fight against diseases
associated with aging [W.B. Ershler et al., 2006]. At the
same time, low doses of stress loads do not cause functional
disorders of the body, while they play the role of activating
signal of an organism’s adaptive reserves [V.N. Anisimov,
2008]. Ones of these ‘soft’ stresses are rhythmic extreme
cold exposures (RECEs, —120°C). In view of the foregoing,
the purpose of this study was to investigate the influence
features of RECEs on some of the indices of spectral analysis
of heart rate variability in dynamics of aging in rats.

Investigations were carried out in Albino male rats
during their aging (aged 6, 12 and 18 months). Each age
group of animals was divided into subgroups: the first one
comprised intact animals, the second did those received
RECE:s. The animals were cooled (at —120°C) 9 times for 2
minutes every 6 months. Spectral analysis of HRV was
performed using the Poly-Spectrum-Rhythm (Neurosoft,
Russia) software after 39, 6™ and 9" RECEs session, as well
as one week and one month after 9 of RECEs procedures.

We have found the rise of spectrum total power (TP) of
neurohumoral regulation in 6 months old rats after the 3%,
6", 9" cooling procedures and long-term follow, in compa-
rison to the control. Its highest values occurred one month
after the last session of RECEs. The increased activity of
vegetative nervous system (VNS) sympathetic and para-
sympathetic divisions and humoral regulation were obser-
ved. We have noted similar dynamics of changes in key
indices of spectral analysis of HRV in 12- and 18-month-old
animals after repeated cooling procedures. The analysis of
experimental data of the RECEs effect on the activity of
regulatory systems demonstrated a significant growth of
TP due to increased activity of vegetative centers. The tone
of VNS parasympathetic division slightly prevailed in its
structure.

Thus, we can assume RECEs, which are link of ‘soft’
short stress, are being able to increase adaptation reserves
of an organism, regardless of the cooling procedures number
and age of experimental animals.
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PenapaTMBHaﬂ pereHepauuns KOCTHOM TKaHU noag BrinaHunem
KPUOKOHCEPBUPOBAHHOMN MIaLEHTbI
0.0. Jnxutckunin
UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Reparative Regeneration of Bone Tissue Under Cryopreserved Placenta Effect
0.0. Likhitsky

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

W3ydyenne MexaHn3Ma pernapaTHBHOW pereHepannu
KOCTHOH TKaHH SBJIIETCS KIIFOUeBOH Mpo0dieMoii TpaBMaTo-
JIOTHH ¥ OPTOTIEINH, IOCKOJIBKY, HECMOTPSI Ha OOIIMPHOCTD
MIPOBOJUMBIX MCCIICIOBaHUM, PE3yabTaThl JICUCHHUS HE
YAOBIICTBOPSIIOT 3aIIpOCaM MPAKTHUECKOH METUIIMHBI.

Lens paboTHI cOCTOSIIA B UCCIIEIOBAHIH CTUMYITHPYIO-
IIETo 1eiicTBUS OMOJIOTUIECKOro MaTepralia — KpHOKOHCEep-
BUPOBAHHOM IIAIICHTHI IPH COUETAHHOM ITaTOJIOTHH: TPaB-
MaTHYeCKOM TOBPEKICHUN HUKHEH YEIIOCTH B OCTEOII0-
pose. OcTeornopos BhI3BIBAIN BBeACHHEM 2,5% pacTBopa
THAPOKOPTH30HA arerara B TeueHue 60 cyTok. Ilepenom
HIDKHEH YeITIOCTH IIPOU3BOAMIIN B TIOUEITIOCTHON 00JIacTH.
KoHTponeM ciy)kuinm 3KcriepuMeHTaJIbHbIE )KHBOTHBIC
(rpynma 1) 6e3 mpuMeHeHus MIaneHTapHoi TkaHu. Yepes
18-24 4 mogko>XXHO BBOAMJIM KPUOKOHCEPBUPOBAHHBIE
¢parMeHnTsl 1naneHTHl, noxydeHHsle B UTIKuK HAH
VYxpauns! (rpynma 2). Ha 7, 14, 21, 30 n 45-e cyTKH )KMBOTHBIX
obeux rpymnm (Bcero 70) BBIBOIWIM U3 dKCIIEPUMEHTA U
BBIJICTISATIN Y9aCTOK KOCTHOM TKaHHM B MECTE IepesioMa.
Marepuan noaBeprajiv KJIacCUYECKOW T'MCTOJIOTMYECKON
00paboTKe, Cpe3bl OKpaAIIMBAIM TEMATOKCHIIMHOM M 203U~
HOM.

B xoHTpONbHOM rpymiie | rpaHyIsannoHHas TKaHb SBIS-
J1ack HanOoJee akTHBHBIM KOMITOHEHTOM pereHepara Bo Bce
CPOKH ero (opMHUpOBaHUs, OTITPAHUINBAS TIOJIS JICHKOIIH-
TapHOW MH(UIIBTPALIMU U CEKBECTPBI, HO OCTCOTCHHBII KOM-
ITOHEHT HE TOJTyYHJI TPeoOJIaAatoIIero pa3sBUTHs U, CIIE/10-
BaTeJIbHO, 10 KOHEYHOI'O CPOKA HAOIIONCHUS BOCCTAHOB-
JICHUS IEJIOCTHOCTH HW)KHEH YeocTH He MPOUCXOIUIIO,
MOCKOJIBKY B MOp(QOreHe3e pereHepara OTCyTCTBOBaJIa 3aK0-
HOMEpHas CMEHa CTPYKTYPBI, 4TO 3aMeUISII0 IIpoLiece mepe-
CTPOMKH.

IIpu nepenome ¢ BBeZICHHEM KPHOKOHCEPBHPOBAHHON
IUTALlEHTH! ONPEACIISUINCh 3HAYUTEIHHO MEHBINAs, YeM B
KOHTPOJIC, MHTCHCUBHOCTh HEKPOTUYECKUX HM3MECHCHHH,
ObIcTpOE OTTPaHIYCHNE YYaCTKOB HEKPO3a U CEKBECTPOB U
0oyiee MHTEHCHBHOE Pa3BUTHE I'PAHYJISLUOHHOW TKaHHU.
OOHapy»XeHO, 4TO BBEZCHHE KPHOKOHCEPBUPOBAHHOM TKaHN
OKa3bIBAJIO ITOJIOKUTEIBHOE BO3ACHCTBUE Ha (OPMHPO-
BaHME TPOBU30PHBIX TKAHEH B IOCJICONICPAINOHHOM CPOKE
14-21 cyTok. 3T0 co3aaBasio ycIoBHs U1 cpalieHus dpar-
MeHTOB K 30-M CyTKaMm 3a CYeT MEIKOMETIUCTON ceTH
HOBOOOPA30BaHHBIX KOCTHBIX 0aJI04€K M YBEITHUCHHUS TITO-
1aid HOBOOOPA30BAHHON KOCTH.
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Studying the mechanism of reparative regeneration of
bone tissue is a key issue in traumatology and orthopedics,
because despite a huge number of implemented studies the
results of therapy do not comply the demands of practical
medicine.

The purpose of this work was to study the stimulating
action of biological material, cryopreserved placenta, during
treatment of combined pathology: traumatic injury of the
mandible and osteoporosis. The osteoporosis was induced
by introducing 2.5% hydrocortisone acetate solution during
60 days. Fracture of the mandible was done in the subman-
dibular region. Experimental animals without placental tissue
introduction served as the control (group 1). The other
animals (group 2) were after 18—24 hours injected subcuta-
neously with the cryopreserved placental fragments procu-
red at the Institute for Problems of Cryobiology and Cryo-
medicine of NAS of Ukraine. To day 7, 14,21, 30 and 45 the
animals in both groups (total 70) were sacrificed and a site
of bone tissue in the place of fracture was isolated. The
samples were subjected to the standard histological proce-
dure, the sections were stained with hematoxylin-eosin.

In the control group 1 the granulation tissue was the
most active component of the regenerate within the whole
terms of its formation, it delimited the fields of leukocyte
infiltration and sequesters, nevertheless the osteogenic
component had no significant development and, conse-
quently, till the end of the observation period no recovery
of the mandible integrity occurred, since in the morpho-
genesis of regenerate there was no regular change in the
structure, and restructurization was slow.

In case of the fracture and treatment with cryopreserved
placenta a significantly lower intensity of necrotic changes
was observed if compared to the control, a rapid delimitation
of necrosis sites and sequesters was found as well as more
intensive development of granulation tissue. Thus, the
administration of cryopreserved tissue was established to
affect positively the formation of provisional tissues in 14—
21 days of post-surgery period. This enabled the synos-
teosis of bone fragments to 30" day on account of small-
loop network of newly formed bone trabeculae and increased
area of newly formed bone.
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Ovarian Tissue Vitrification
V.A. Feskov', N.N. Sotnik’, O.V. Somova', A.A. Tischenko', V.Yu. Prokopuk?
"Human Reproduction Center ‘Clinic of Professor Feskov’, Kharkov, Ukraine
2Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

[MpuunHO# oTEepH NETOPOTHON HYHKIIH B PEIIPOIAYK-
THUBHOM BO3PACTE SBIISIOTCS XUPYPrHYECKUE BMEIIATEIILCTBA
Y TOHaJ0TOKCHYecKas Tepanus. CoXpaHeHHe PenpoTyKTHB-
HOTO IOTEHIIMAIa MOJIOJIBIX JKEHIIIMH — aKTyaJbHas 3a7ada
PENPOyKTUBHOM METUIIMHBI.

Llenb nccrnenoBanus — pa3padoTaTh METOAUKY BUTpUDH-
KallM1 OBapHaJIbHOM TKaHH C TIOCIIEYIOIINM KOHTPOJIEM e
3¢ peKTUBHOCTH Ha JTa0OPATOPHBIX )KUBOTHBIX.

Bbruto BuTpudunuposano 14 ¢pparMeHTOB KOPKOBOTO
CJI0s SIMYHUKA KESHIIKH B Bo3pacte oT 21 g0 30 et ¢ Hop-
MaJIbHBIM OBapHAIbHBIM PE3EPBOM U ANArHO3aMH OHKOTH-
HEKOJIOTMYECKOH MaTosioruu. [|1s1 BUTpH(HUKAIIIH UCTIONH30-
BAJIMCh TIPOHUKAIOIINE W HEIPOHUKAIOIINE KPUOIIPOTEK-
TOPBI, OCTIKOBBIN 3aMEHHUTEIb, Oy epHbIi pacTBOp («Sigma
Aldrichy», CIITA). bp11o npoBeieHO rHCTOIOTHYECKOE UCClle-
JIOBAaHHE C OKPACKOI IreMaTOKCUIIMH-203MHOM JI0 BUTpUDU-
KaIll{ | T10CJIE OTOTPEeBa; KYJIBTHBUPOBAHUE OBAPHUAIBEHON
TKaHH MOCTIE Pa3MOPAKUBAHMS C UCCIEIOBAHUEM YPOBHS
3CTpaAnoia B KyJIbTypalbHOH cpenie uepes 24 u 72 4. UeTsl-
pex caMOK KpoOJIsi C MCXOJHBIM yPOBHEM 3CTpaiuoia
(40 £ 5) /M1, mocie IBYXCTOPOHHEH OBapHO’KTOMHHU
YPOBEHB 3CTPaINo0Jia COCTaBWI MEeHee 1,5 mr/mit, 4To cTajno
NIPU3HAKOM apTH(UIMAIBHON MeHomay3bl. Jlajee »KUBOT-
HbIM ObLIa MPOBENEHA TeTepoTOmrYecKasi (B IIMPOKYIO
CBSI3KY MaTKH, OpIOLIMHY TepeHel OpromIHoil CTeHKH, B
KapMaHBI IOIKOXKHO-KUPOBOH KJIETYaTKH) KCEHOTPAHCIIIaH-
TalMs pa3MO-POXKEHHBIX (PParMEHTOB KOPKOBOT'O CJIOSI OBa-
pHAIBHON TKaHU KEHIIWH. JKUBOTHBIM MPOBOAMICS MOHH-
TOPHHT YPOBHS 3CTPAHMO0JIA U IIPOTECTEPOHA.

IIpu rucTOIOrNYECKOM HCCIEI0BAaHIUN CYMMapHOE KO-
JIMYECTBO NMPEaHTPaIbHBIX (POJUTHKYIIOB COCTaBIWIIO 155, n3
Hux 146 dpommukyinos (93,5%) — HopmasibHOH MOpdoIOTHH;
9 (6,5%) — c mpu3HaKaMK NOBPEXCHHS (Pa3pbIB GOIIIHKYIIA,
CMOpIIHMBAHUE OOIUTA). XapaKTePUCTUKU CTPOMBI OBLIH
WICHTHYHBI 00pa3iaM 0 BUTPUPHUKALUHI. YPOBEHb 3CTpa-
JMoJa B KyJIBTYpalbHOM cpene yepes 24 u 72 4 cocTaBUI
(32,4 = 5,4) u (240,7 £ 30,5) nr/MI COOTBETCTBEHHO.
CrabuibHbIe TOKA3aTENN ACTPAANOIIA Y dKUBOTHBIX yCTaHO-
BIIINCH depe3 3,5 mecsana. JKuBOoTHBIM Oblila IpoBeeHa
CTHUMYJISIIIHS pocTa (GOJLTHKYIIOB roHagoTponuaamMu (25 EJ]
B TeueHue 6 auei, 50 EJl B reuenue 4 nHeit, cyMmMapHas 103a
cocrasuia 350 EJI Ilyperona). [Ipu namaporoMuu Ha Opro-
IIMHE TIepeaHeil OpIONIHON CTEeHKH KOHCTaTHpPOBaH (hakT
pocta (omukynoB pasmepamu oT 3 10 11 MM. B apyrux
MecCTax pocT (OIIIUKYIOB HE OOHAPYKEH.

Takum 00pa3oM, KCEHOTpaHCILIAHTALMS IEBUTPHUIIH-
POBaHHOM OBapHaJIbHON TKAaHH TJa00PATOPHBIM XHBOTHBIM
MOKa3aja COXPaHHOCTh MOITHOIICHHOCTH (OJUTUKYIISIPHOTO
anmapara KOpKOBOTO CJIOS SIMYHMKA [T0CIIe BUTPUDUKALINH.
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Surgeries and gonadotoxic therapy during cancer and
non-cancer treatment result in loss of fertility in reproductive
age. Preservation of fertility potential in young women is
an urgent task for reproductive medicine today.

The research objective was to develop the procedure
for ovarian tissue vitrification with the subsequent control
of its efficiency by xenotransplantation to laboratory
animals.

There were vitrified 14 fragments of ovarian cortical
layers of women aged of 21 to 30 years with normal ovarian
reserve who underwent the surgeries due to oncogynecolo-
gical pathologies. Penetrating and non-penetrating cryo-
protectants, protein substitute, buffer solution (Sigma Ald-
rich, USA) were used for vitrification. Histological examina-
tion using haematoxylin eosin staining was performed before
vitrification and after warming; ovarian tissue was cultured
after warming and estradiol content was measured in culture
medium after 24 and 72 hrs. In 4 female rabbits with baseline
estradiol of 40 + 5 pg/ml; following surgical ovariectomy
the estradiol level was less than 1.5 pg/ml, and this was
considered as a sign of simulated menopause. Post surgery
the animals were heterotopically xenotransplantated with
frozen-thawed cortical fragments of women ovarian tissue
(to broad ligament of uterus, peritoneum of anterior abdo-
minal wall, and into subcutaneous fat pockets). Hormonal
monitoring in animals included assessment of estradiol and
progesterone levels.

Total number of preantral follicles assessed histological-
ly was 155: 146 follicles (93.5%) with normal morphology; 9
(6.5%) with signs of damage (rupture of the follicle, oocyte
shrinkage). Characteristics of stroma were similar as in
ovarian cortical samples before vitrification. Estradiol level
in the culture medium after 24 and 72 hrs was (32.4 + 5.4)
and (240.7 +30.5) pg/ml, respectively. Stable estradiol indices
were found in animals after 3.5 months. Animals underwent
a 10-day treatment with Puregon gonadotropin (6 days with
251U, 4 days with 50 IU, totally 350 IU). Laparotomy on the
peritoneum of anterior abdominal wall revealed the growth
of follicles, which were of 3 to 11 mm. No follicle growth
was found in other sites of ovarian tissue grafting.

Thus, the xenotransplantation of devitrified ovarian
tissue to laboratory animals allowed to preserve the function
of follicles survived during ovarian cortical layer vitrifi-
cation.
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CoXpaHHOCTb aHTaroHUCTU4YECKOM aKTUBHOCTU CBOOOAHLIX U MMMOOMITN3OBaHHbIX
Ha 3HTepocopbGeHTax NPOOUOTUKOB NOCIIe HU3KOTEMMNEpPaTypPHOro XxpaHeHus
O.M. babuHeu, WU.M. BeicekaHues, B.®. MapueHiok

UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Preservation of Antagonistic Activity of Free Probiotics and Those
Immobilized on Enterosorbents After Low Temperature Storage

O.M. Babinets, I.P. Vysekantsev, V.F. Martsenyuk
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Mukpodiiopa XKeTyI04HO-KHIIEYHOTO TPAKTa (MHKPO-
O6uoTa) mpencTaBiseT coOOH CIOXKHYIO 3KOJIOTHYECKYIO
CUCTEMY, IOAIeP>KUBAIOIIYI0 TOME0CTa3 OpraHu3Ma 4elo-
Beka. MUKpOOHOTa BBIMOJHSET PAJ BaXHbIX (GyHKIUIL:
JUTE€CTUBHYIO, JETOKCUKAIIMOHHYI0, aHTHAaHEMUYECKYIO,
MMMYHHYIO, KOJIOHH3alMOHHYIO PE3UCTEHTHOCTh, CHHTE3
BUTaMHHOB Pa3JIMYHBIX IPYNIL. 3alIUTHBIC (QYHKIIUA MHKPO-
OMOTHI BO MHOTOM 3aBUCSAT OT €€ aHTarOHUCTUYECKON aKTHB-
HOCTH 10 OTHOIIIEHHIO K TATOT€HHBIM U yCJIOBHO-ITaTOTCH-
HBIM MHKPOOPTaHU3MaM. AHTarOHUCTHYECKast aKTHBHOCTh
OONBITUHCTBA MUKPOOPTaHU3MOB-ITPOOHMOTHKOB 3aBUCHUT OT
CIIOCOOHOCTHU CHHTE3MPOBATH MOJIOYHYIO KHUCIIOTY U pa3iny-
Hble OaKTepHONMHEL. B crHTE3e OaKTepHOIIMHOB 33/1€HCTBO-
BaHBI Pa3HbIE MEXaHMU3MBI, IIOATOMY aHTAarOHUCTHYECKas
AKTHUBHOCTb SBJISICTCSA OJHUM U3 KapAMHAIBHBIX IPOOHOTH-
YECKUX CBOMCTB. B HacTosi11Iee BpeMsi MHTEHCUBHO pa3pada-
TBIBAIOT IpeTapaThl MIMMOOUITN30BaHHBIX CHHOMOTHKOB, TS
JIONTOCPOYHOTO XPAHEHUSI KOTOPBIX NPUMEHSIOT HHU3KHE
TEMIIEPaTypBhI.

[enpto rccne0BaHus SIBISIIOCH H3yYEHNE aHTarOHUCTH-
YeCKOH aKTHBHOCTH KOMITJIEKCOB «HOCHTEIb-KIIETKI ITOCTIE
XpaHeHHs mpu Temmepartypax 4, —20, —80 u —196°C.
OO6bexTamMu ucciaenoBanus ObUTH IPOXKKU Saccharomyces
boulardii, 6axrepun Bifidobacterium bifidum JIBA-3 u
Lactobacillus bulgaricus 1203501, nMMOOMIN30BaHHbIE
Ha 3HTepocopOenTax «Copbekey» u «CYMC-1». AHTaroHuc-
TUYECKYIO0 aKTUBHOCTH M3y4Yalld METOIOM JIBYXCIOWHOTO
arapa c onpeJeleHHeM MHUHUMaJIbHOW MHTHOUpYOIeH
KoHIeHTparun antaronncta (MUKA). Tect-kynbTypaMu
OpuH OakTepuu cemelictBa Enterobacteriaceae, cradumo-
KOKKH, CTPENTOKOKKH, JINCTEPUH, KIOCTPUINHN, KaHIHIBI.
KoHTponem ciryxnim cycreH3un CBOOOJHBIX TPOOHOTHKOB,
CYCIICHANPOBAaHHBIX B pacTBope 5% caxapossl.

Bb110 yCTaHOBIICHO, UTO TTOCTIE XPAHEHUS ITPU YKA3aHHBIX
TeMIepaTypax B Te4eHHue rofa (Cpok HabIroaeHNs ) THOENb
CBOOONIHBIX KJIETOK M KoMIuiekcoB mpu 4 u —20°C mpowuc-
XOAMJIa Ha HMPOTSHKEHUH BCETO CPOKa XpaHEHUs, a Mocie
XpaHeHus npu temneparypax —80, —196°C — Ha sTamax
OXJIaXAEeHUA-oTorpeBa. CieKTp ¥ MHTEHCUBHOCTB aHTaro-
HUCTHYECKON aKTUBHOCTH CBOOOIHBIX U MMMOOMIN30BaH-
HBIX TPOOMOTHKOB COXPAHSINCH IIPH BCEX HCTIOJIB30BAHHBIX
TeMIIEpaTyPHBIX peKUMaXx.
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Microflora of gastrointestinal tract (microbiota) is a
complex ecological system, maintaining human organism
homeostasis. Microbiota accomplishes some important
functions such as digestive, detoxication, anti-anemic,
immune, colonization resistance, synthesis of vitamins of
different groups. Protective functions of microbiota largely
depend on its antagonistic activity against pathogenic and
opportunistic pathogenic microorganisms. Antagonistic
activity of the majority of probiotic microorganisms depends
on the ability to synthesize lactic acid and different bacterio-
cins. The synthesis of bacteriocins involves different
mechanisms, therefore an antagonistic activity is one of
the basic probiotic properties. Currently there are intensi-
vely developed the preparations of immobilized synbiotics,
for long-term storage of which one applies low temperatures.

This research aim was to investigate the antagonistic
activity of carrier-cells complexes after storage at 4, —20,
—80 and —196°C. The research objects were the yeast Sac-
charomyces boulardii, bacteria Bifidobacterium bifidum
LVA-3 and Lactobacillus bulgaricus 12703501, immobilized
on enterosorbents Sorbex and SUMS-1. Antagonistic
activity was studied using a double-layer agar method with
determination of minimum inhibiting concentration of
antagonist (MICA). Bacteria of Enterobacteriaceae family,
Staphylococcus, Streptococcus, Listeria, Clostridium,
Candida were the test cultures.The suspensions of free
probiotics in 5% sucrose solution served as the control.

It was established that after storage at the mentioned
temperatures for 1 year (observation period ) the death of
free cells and complexes at 4 and —20°C occurred during the
whole storage period, but after storage at —80, —196°C it
was at cooling-thawing stages. The spectrum and intensity
of antagonistic activity of free and immobilized probiotics
were kept at all used temperature regimens.
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I/Iccne,qoaal-me CKOpOCTU Aerpagaunm anbrmHaTHbIX AMNIIaHTAaTOB B MUOKapAe KpbIC
T.B. Wkang', A.J1. Tatapeu?
"MiHcmumym nipobriem kpuobuoroauu u KpuomeduuyuHsl HAH YkpauHbi, 2. Xapbkos
2[HY «HTK UHcmumym moHokpucmannnos HAH YkpauHbl», 2. Xapbkoe

Analysis of Alginate Implants Degradation Rate in Rat Myocardium
T.V. Shkand', A.L. Tatarets?
TInstitute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Institute for Single Crystals of the National Academy of Sciences of Ukraine, Kharkov

B cTpykType nmemudeckoi 00JIe3HU cepla JIeTalb-
HOCTh OT OCTPOT0 MH(ApPKTa MUOKap/a 3aHUMAECT MEPBOE
MecTo. HoBeIM mogx0/10M B Tepamuu nH(papKkTa MHOKapaa
SIBJISIETCSI BBEJICHHE NMILIAHTATOB B BUJIE OHMOIerpaiupye-
MBIX ITOJIMMEPOB, CIIOCOOHBIX MPEAOTBPAIIATh Pa3BUTHE
aHEeBpHM3MBI cepala B nocTuHapkTHbii nepuoxn [J. Leor,
2007]. buonerpanupyemble UMIUIAHTATbl, HACHIILIEHHBIE JIe-
KapCTBEHHBIMH BEIIECTBAMU, TIO3BOJISIIOT COBMECTHTh MeXa-
HUYeCcKHe (PYHKIWH MMIDIAHTATA C TEPAICBTHYCCKHUM
s dexrom npenaparoB, AUPGY3HO MPOHUKAOUIUX U3
ITOJIMMEPOB B 30HY MOPAKCHUS.

Ilens paGoThl — M3yUeHHWE NUHAMHUKHU Aerpaaaliu
ATBIMHATHBIX UMILIAHTATOB B MUOKAP/IE KPBIC.

Mamepuanvt u memoodst. Hactosimas pabota mocssiiie-
Ha UCCIICIOBAHUIO ICCTPYKIMH HMIUTAHTATOB B CEPICTHOM
Mpimmne. OO0BEKTOM HAIIUX HCCIACNOBAHUHN SBISIUCH
MMILUTIAHTATHl HA OCHOBE T'elIeH COoJelt aTbTHHOBOM KHCIIOTHI.
Panee Hamu n3ydanach JMHAMHKA SKCTPAKIIUHU U3 TEIEBBIX
AMIUIAHTATOB OMOJIOTHYCCKU AKTHBHBIX IOJHUIICTITHIOB,
MEYEHHbIX KOBAJIEHTHO CBSI3aHHBIM ()1yopo(hOopoM [aTreHT
UA Ne 86783].

PaboTy BeImonH:IH Ha 27 KpBIcax-caMIiax maccoi 200
270 r. I'enb anbruHaTa HaTpusi KOBAJEHTHO CBA3BIBAIIU C
¢dnyopecuentasiM kpacutesiem K8-3002 («SETA Biome-
dicals LLCy», CI1IA). DkcriepuMeHTaIbHBIM )KUBOTHBIM 10T
MacCOYHBIM HapPKO30M MPOBOJWIH TOPAKOTOMHUIO C MOCIIe-
IYIOIIUM WHBECKIIMOHHBIM BBEJICHHEM B MHOKap]] CO CTO-
poHbI niepukapaa Gyopeciupyonero reias. JluHaMuky
JIeTpaIallii IMIUTAHTATOB OIICHUBAIH METOJOM KOHTAKTHOM
JIFOMUHECIIEHTHOW MUKPOCKOTIHH C TIOMOIIBI0 MHUKPOCKOTIA
«JTromam K-1», CHaOGKEHHOTO CpPEICTBAMHU BUACOPETUCTPA-
nuu. Mcenegoanus nmpoBoauian yepe3 20 MUH TIocTie BBe-
JeHus rens, a Takxe uepes 1, 3, 7, 14 u 21 cytku nocie
omepanuu. Pe3ynbTaThl HcciienoBaHus 00paboTaHsl ¢
TOMOTIEIO TporpaMMel «Bio Vision 4.0».

Pesynomamet uccnedoganus. IlpuMensemast MeToIuka
Jlaia BO3MOXKHOCTh HAOIONATh SPKYIO (IIyOPECICHIIHIO
HCCIIeyeMOTO T'eJisi Ha TEMHOM (hoHE cepAeuHON MBIIIIIHI.
®parMeHTaMs T'eIEBOTO UMILTAHTATa Ha HECKOJIBKO
KPYIHBIX BaKyOJIei MPOUCXOAMIA K 3-M CyTKaMm, B TIOCIIE Ty 0-
e CPOKU HAOIMIOACHHUS pa3Mephl BaKyOJIel 3HAUUTEIIEHO
ymenbmanuck. K 21-M cyTkaMm B MHOKapze OTMEYalloCh
TOYEYHOE CBEUCHHE OCTATKOB TeJs, HAIOMUHAIOIICE
«3Be37HOE HEOOY.

Bu1600b1. YcTaHOBIIEHO, YTO C TEYCHUEM BPEMEHH B Cep-
JICYHOM MBIIIIIIE TPOUCXOIUT MIOCTEIICHHAS (pparMeHTarusI
TeJIeBOTr0 MMIDIAHTATa, TOJTHAS ACTPaalys HacTymana k 21-mMm
CyTKaM IIOCJI€ €T0 BBEeJICHUS B MUOKap. BBenenue u mo-
CIICAYIOIIAS IECTPYKIIUS T'eIEBOT0 IMILIAHTATA HE BBI3HIBA-
JIY 3HAUUTENHHBIX N3MEHEHUH B apXUTEKTOHUKE CEP/IIA KPBIC.
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Ischemic heart disease is characterized by a high lethality
because of acute myocardium infarction. A new approach
in therapy of myocardium infarction is the administration of
implants in form of biodegradable polymers capable to
prevent the development of cardiac aneurism during post-
infarction period [Leor J., 2007]. Biodegradable implants
enriched with the drugs allow to combine the mechanical
functions of implant with a therapeutic effect of the
preparations diffusively penetrating from polymers into the
damaged area.

The research objective was to study the degradation
dynamics of alginate implants in rat myocardium.

Materials and methods. This study was concerned with
evaluation of destruction rate of the implants in cardiac
muscle. The research objects were the alginic acid salt gel
based implants. Previously we studied the dynamics of
extraction of biologically active polypeptides labeled with
covalently bound fluorophore from gel implants [patent UA
N86783].

The study was carried out in 27 male rats of 200-270 g
weight. Sodium alginate gel was covalently bound with
fluorescent dye K8-3002 (SETA Biomedicals LLC, USA).
Thoracotomy with the following injection of fluorescenting
gel into myocardium from the pericardium side was done to
the experimental animals under mask anaesthesia. Dynamics
of implants degradation was assessed by contact lumines-
cent microscopy using microscope Lumam K-1 equipped
by video recording device. The studies were carried out in
20 min after gel administration as wellasin 1, 3, 7, 14 and 21
days post surgery. The research results were processed
with Bio Vision 4.0 software.

Results of research. The used technique allowed
observing a bright fluorescence of the studied gel on a dark
background of cardiac muscle. Fragmentation of gel implant
into several large sections occurred to day 3, in the next
observation terms the size of fragments significantly
decreased. To day 21 we noted in myocardium a ‘star sky’
like dotty luminescence of the gel residues.

Conclusion. We have found that gel implant in cardiac
muscle underwent a gradual fragmentation, and an entire
degradation proceeds to day 21 after its introduction into
myocardium. The introduction and following destruction
of gel implant caused no significant changes in architec-
tonics of rat heart.
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MMnynbcHaa KOHAYKTOMETPUS KakK 3Kcrnpecc-TecT
Ansa oueHKU CoCToAaHuA 2-KINeTOYHbIX 3M6pMOHOB MbILWUN
O.A. Ctpuxa
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Impulse Conductometry as the Express-Test to Estimate
the State of 2-Cell Murine Embryos
O.A. Strikha

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B Hacrosiee Bpemst MeTost BUTPH(DUKALIMH [1sI KPHOKOH-
CEpBUPOBAHUS raMeT U PAaHHUX SMOPHOHOB MIIEKOITUTAIO-
IIMX SIBJISIETCSI CAMBIM PAclpOCTPaHEHHBIM B BCIIOMOTa-
TENBHBIX PEeMPOAYKTUBHBIX TexHOonoruax [A. Cobo, 2012;
S. Dovey, 2012; R. Gosden, 2013]. Hau6osnee utpopmaTus-
HBII c1I0c00 onpeeseHns >KU3HECTIOCOOHOCTH JIEKOHCEep-
BHPOBAaHHBIX YMOPHOHOB — OIIEHKA HX CITOCOOHOCTH pa3BH-
BaTbCsA B YCIIOBUAX N VIVO WUJHM in Vitro — 4pe3BbIYAHHO
TPYAOEMKHI U OpOroil. B cBs3u ¢ 3TUM akTyallbHa pa3pa-
00TKa TECTOB JUIS SKCIIPECC-IHMAarHOCTHUKH COCTOSTHUS KJIETOK
Ha OCHOBE M3MEPEHHS OT/ICIBHBIX KJIETOYHBIX ITaPaMETPOB.

Lesb paboThI — HCCIEOBAaHNUE BIHUSHUA TPOIOIDKUTEIIH-
HOCTH 3KCIIO3MIMU 2-KJIETOYHBIX AIMOPHOHOB MBIIIEH U
KPHOKOHCEPBHUPOBAHUS 3TUX KIETOK METOJIOM BUTpH(HKa-
LIMH B 3THJICHIJIMKOJIb-CAaXapo3HOH cpeie Ha X ANeKTpuIec-
KYIO TPOBOIUMOCTb.

OO0BEKTOM HCCIIeI0OBAaHNS CITYKUIIN 2-KJIETOYHBIE IMO-
puons! Mbrueit F1 (C57BIXCBA) Bo3pactom 6—8 Henemns.
Jnist cTUMyIISIAN CYTIEPOBYIISILIMM CaMOK MBIIIECH oaBep-
rajJi TOPMOHAIBHOM 00paboTKe IMyTeM BBEICHHS TOHAJ0TPO-
IIUHA CHIBOPOTKH skepeObix k00w («Folligony, Hunepnan-
JIbl) ¥ 4€JI0BEYECKOT0 XOPHOHWYECKOTO TOHAIOTPOIIHHA
(aXT") («Chorulony, Hunepnanmer). CaMOK TIOCIIC BBEICHHS
yXI mojcaxuBaay K caMiiaM Jijisi oceMeHeHus. Yepes 46—
48 4 mocie BBeaeHUs YXI' caMOK BBIBOAMIM U3 IKCIIEPH-
MeHTa. OMOPHOHBI Ha CTAANH IBYX OJIACTOMEPOB IOy Yain
mo craHgaptHoi Mmeromuke [M. Mank, 1990]. B pabote
HCTIOJIF30BaJIH IIPOTOKOJI KPHOKOHCEPBUPOBAHHS METOJIOM
BUTpU(UKauy, onucanHblii panee [B.B. Mcauenko, 1994;
A.C. Kpusoxapuenko, 1995; E.M. CmonesaaunoBa, 2007].
OMOpHOHBI OBUTH pa3esIeHbl Ha IISTh IPYIIL: KOHTPOJIBHYIO
U 4ETBIPE IKCIIEPUMEHTAIIbHBIE. B IepBoii cepuu skcnepu-
MEHTOB HCCIIEI0BAN BIMSHIE KPAaTKOBPEMEHHOH HKCITO3H-
WU 2-KJIETOYHBIX SMOPHOHOB MBIIIN B KPHO3AIIUTHON
cpeze Ha MX 3JEKTPUYECKYIO MTPOBOAMMOCTE. Bo BTOpO#
CEpUH — BIUSHIE [IUKJIA HU3KOTEMIIEPaTypHOro KOHCEPBH-
poBaHUA 2-KJIETOYHBIX IMOPHOHOB MBIIIIN HA UX JIEKTPHU-
YECKYI0 IIPOBOANMOCTb.

[Tokazano, 9To MOCIIE SKCIO3HUITNHA 3MOPHOHOB B Cpejie
JUI KPUOKOHCEPBUPOBAHUS 3HAUEHUS UX DJIEKTPHUUECKOM
IIPOBOANMOCTH YBEITMYHBAIOTCS IT0 CPABHEHHUIO C KOHTPOJIb-
HbIMH 3HaueHUSIMH ((2,24 £+ 0,64)+(3,86 +0,68)%10° u (1,54 +
0,11)+(6,12+0,34)x107 CM/M COOTBETCTBEHHO). YBEITHUCHHE
BPEMEHH SKCIO3ULHH ¢ 1,5 10 3 MUH CHIDKAeT yCTOHYHMBOCTh
IUIa3MaTHYECKUX MeMOpaH AMOPHOHOB K ACHCTBHIO MM-
ITYJIECHOTO JIEKTPUYECKOTO TOJIS. DTall 3aMOPaKMBAHUSI-
OTTanBaHMs HE OKA3bIBAET CYIIECTBEHHOTO BIIMSHHS HA YUC-
JICHHBIE 3HAYCHUS MEKTPUIECKON TPOBOJHUMOCTH IMOPHO-
HOB MbIIIH. [IpoBesieHHbBIE HCCIEOBAHUS TOKA3aIH, YTO
JIEKTPUYECKas HPOBOANMOCTH MOKET OBITh UyBCTBUTEIb-
HBIM JIMarHOCTHYECKUM KJICTOYHBIM MapaMeTpoM, OTpa-
KAIUM HapyuieHus: MOpGhopyHKIMOHAIBHOW LEI0CT-
HOCTH KJICTOK Ha Pa3IMuHBIX 3TallaX HU3KOTEMIIepaTypHOro
BO3IEHUCTBHUSL.
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Nowadays, the application of vitrification to cryopreser-
ve mammalian gametes and early embryos is one of the
most widespread method in the assisted reproductive
technologies [A. Cobo, 2012; S. Dovey, 2012; R. Gosden,
2013]. The most informative way to determine the viability
of frozen-thawed embryos is the assessment of their capa-
bility to develop in vivo or in vitro. However, these criteria
are very time-consuming and expensive. The problem of
developing the tests for express diagnostics of cell state in
terms of individual cell parameters measuring is still impor-
tant.

The aim of this study was to investigate the effect of
duration of two-cell murine embryos exposure and cryopre-
servation of these cells using vitrification in ethylene glycol-
sucrose medium on their electric conductivity.

Experiments were performed in 2-cell embryos of 6—8
week-old F1 (C57BIXCBA) mice. Superovulation was sti-
mulated by hormonal treatment: injection of pregnant mare
serum gonadotropin (Folligon, Netherlands) and human
chorionic gonadotropin (HCG) (Chorulon, Netherlands).
After HCG administration the females were transferred to
males for insemination. Females were sacrificed by means
of cervical dislocation 46—48 hrs post HCG administration.
Two cell embryos were isolated using the standard method
[M. Mank, 1990].

In the present study we used the cryopreservation
protocol based on vitrification method described previously
[V.V.Isachenko, 1994; A.S. Krivokharchenko, 1995; E.I. Smo-
lyaninova, 2007]. Embryos were divided into five groups:
the control and four experimental groups. First series of
experiments were targeted to elucidate the effect of duration
of exposure in solution of cryoprotectants and vitrification
medium on electric conductivity in the murine embryo. In
the second series we investigated the effect of complete
cycle of low temperature preservation of two-cell murine
embryos on their electric conductivity.

It has been shown that embryo exposure in cryopreser-
vation medium led to an increase in their electric conductivity
values in comparison with the control ones ((2.24 + 0.64)+
(3.860.68)x103 and (1.54£0.11)+(6.12+0.34)x107* S/m,
respectively). Extension of exposure time from 1.5 min to
3 min led to a decrease in embryo plasma membrane resis-
tance to impulse electric field action. Freeze-thawing step
did not additionally affect the values of the electric conduc-
tivity of 2-cell murine embryos. Electric conductivity could
be a sensitive diagnostic parameter for the cell, reflecting
the impairments in morphological integrity of the cells at
different stages of low temperature exposure.
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MH¢peKkuMoHHaa aKkTUBHOCTb MPOMBbILWSIEHHbIX LWTaMMOB BUpyca
OelueHCTBA Nnocre xpaHeHusa nNpu Temnepartypax —20, —-80°C
B.B. Bypkosa'?, O.B. MNuwwko’

"MiHcmumym nipobriem kpuobuorozauu u KpuomeduuyuHbl HAH YkpauHbi, 2. Xapbkos
2[TAT «@apmcmarOapm-bionik», e. Xapbkoe

Infectious Activity of Industrial Strains of Rabies Virus after Storage at —20, —80°C
V.V. Burkova'?, O.V. Pishko'
TInstitute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2PJSC Farmstandard-Biolik, Kharkov, Ukraine

TexHoNIOornM JOITOCPOUIHOT0 XPaHEHHNS BUPYCOB HMEIOT
OoIIbIII0e 3HAYECHHUE KaK JUIsl HAyYHBIX Pa3pabOTOK, TaK U JUIs
OMOTEXHOJIOTMYECKHUX ITPON3BOICTB IMMYHOONOJIOTHYECKUX
BUPYCHBIX IIpenapaTroB. B cooTBeTcTBUM ¢ TpeOOBaHUIMHU
BO3 xpaHeHue 3TaJOHHBIX M IPOMBIIIICHHBIX IITAMMOB
BUPYCOB JI0JKHO 00€CIIeYUBATh COXPAaHHOCTh OHOJIOTHYEC-
KHMX ¥ aHTUTE€HHBIX CBOICTB reHOMa, IMMYHOT€HHOM I10-
TEHLUH BUPYCcoB. lcIonp3yeMble METO bl XpaHEHUS TOIK-
HBI HCKJTFOUaTh IaCCaKH BUPYCOB. B MUpOBOI ITpakTuke B
KOJUIEKLIUSIX BUPYCOB Hanbosee 3 heKTHBHBIMU SBISFOTCS
KPHOKOHCEPBHPOBAHKE U XPaHEHHE JTHOPHIM3UPOBAHHBIX
00pas3IoB BUPYCOB IIPU HU3KHUX Temmeparypax. OqHako B
YCIIOBHSIX ITPOU3BOJICTB 3a49aCTYI0 OTCYTCTBYET KPHOTCHHOE
o0opyHoBaHuE, a THOGUITU3NPOBAHHBIC 00pa3IHl HEOOXOTH-
MO JIOTIOJIHUTENIFHO MacCHpPOBATh MOCIE PErHIpaTaIiH.
HawnGonee gyacTo Ayt XpaHEHHsI CTAPTOBBIX KYJIBTYP BUPYCOB
UCIIONIB3YIOT CTAHJAPTHOE XOIOIUIBHOE 000pYI0BaHHE.

Lenpro uccnenoBanus ObIIO U3YUeHNE HHPEKITHOHHON
AKTHBHOCTH IPOMBIIUICHHBIX ITAMMOB BUpYca OemIeHCTBa
II0CJIE XPAHEHHUS B XOJIOUIBbHBIX Kamepax mpu —20 u—80°C.

O0bexTaMu HCCIenOBaHUS OBUIM MPOMBIIIICHHBIE
mtamMbl Bupyca 6emencrsa CVS-11 (Challenge standart
virus) u «MockBa 3253, KOTOpBI€ UCTIONB3YIOT IIPU MTPOHU3-
BOJICTBE aHTUPaOUYECKO BaKIUHBI U CHELH(PHUIECKOTO
TeTepOJIOTMYHOTO UMMYHOITIOOYIINHA JUTS PO IIIAKTHKA
n jedeHus 6enreHcTBa. COXpaHHOCTh BUPYCOB OLICHUBAIIN
M0 MH(EKIIMOHHON aKTUBHOCTHU (10 Jorapudmy (okyc-
dbopmupyroteit uaduumpyromiei no3si /g FFU 50/cm?). UH-
(EeKIMOHHYIO aKTUBHOCTD OIPEICIISIN Ha TePEBUBACMBIX
KIIETOYHBIX KylbTypax Neuro-2a (KJIeTKH HeHpOoOIacTOMBI
Mbimi) 1 BHK-21 (kieTku HOBOPOXKIEHHOTO CHPUICKOTO
XOMSTYKA).

YeranosneHo, uro npu Temmneparype —80°C oba mramma
BHpYyca IOCJIe XpaHEeHHs B TedeHue 1,5—14 mecsieB He
U3MEHSIJIH CBOIO MH()EKIIMOHHYIO aKTHBHOCTh 110 OTHOLIE-
HUIO K KOHTPOJIFO (KpaTKOBPEMEHHOE 3aMOpakUBaHUE 10
—80°C). B obpazuax, kotopsie xpanuau npu —20°C, uHpek-
LIMOHHAss aKTUBHOCTHh BHPYCOB CHIDKAJIaCh KakK Ha JTare
OXJIaK/ICHHS, TAK U TIPH ITOCIIEAYIONIEM XPaHCHUH.

npobnembl Kpuobuonorum 1 KpuomeaULINHbI
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The technologies for long term storage of viruses are of
great importance both for scientific research and biotechno-
logical production of immunobiological viral preparations.
In accordance with the WHO requirements the storage of
reference and industrial strains of viruses should ensure
the integrity of biological and antigenic properties of
genome, immunogenic potency of viruses. The used storage
methods should exclude the passages of viruses. In world
practice of the virus collections the cryopreservation and
storage of freeze-dried virus samples at low temperatures
are the most efficient. However, during commercial pro-
duction using of cryogenic equipment is often complicated,
and the frozen-dried samples have to be additionally passa-
ged after rehydration. The standard refrigeration equipment
is most frequently used to store the starter cultures of
viruses.

The research aim was to study an infectious activity of
industrial strains of rabies virus after storage in refrigerator
chambers at—20 and —80°C.

The research objects were the industrial strains of rabies
virus CVS-11 (challenge virus standard) and Moscow 3253,
used to produce the rabies vaccine and a specific hetero-
logous immunoglobulin for rabies prevention and therapy.
The preservation of viruses was attested by infectious
activity (the logarithm of focus forming infecting dose
Ig FFU 50/cm?). Infectious activity was determined in
recultured cell cultures of Neuro-2a (mouse neuroblastoma
cells) and BHK-21 (newborn golden hamster cells).

Both virus strains after storage for 1.5-14 months at
—80°C were established as not changing their infectious
activity towards the control (short freezing down to —80°C).
In the samples stored at —20°C the infectious activity of
viruses decreased both during cooling and following
storage.
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D,eBVITanVI:WIpOBaHHbIe KCeHOreHHble apTepuun — ONbIT TPpaHCNNaHTauumn
E.B. WesyeHko, A.A. TopneHko, [.B. bbizos
UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos

Devitalized Xenogenic Arteries: Transplantation Experience
E.V. Shevchenko, A.A. Gorlenko, D.V. Byzov

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

OnHUM U3 OCHOBHBIX HallpaBJICHNH TKAHEBOW HH)KEHE-
puH ocTaeTcs pa3paboTKa COCYIUCTHIX MTPOTE30B MAJIOTO
quametpa (S 6 Mm). BenencTBre HaTMUHSE COIMY TCTBYIOIIMX
XPOHUYECKHUX 3a00JIeBaHUH, TPAaBMAaTUYHOCTH ITOJTyYSHUS
1 OrpaHMYEHHOTO KOJIMYECTBA IMOAXOSIINX JUTS TPaHCIIIaH-
TaIMX ayTOJIOTHYHBIX COCYNOB Ipad)Thl HA OCHOBE KCEHO-
TeHHBIX apTePHH SBIIIOTCS MEPCIIEKTUBHON aJIbTepHATHBON
CYIIECTBYIOIINM ITPOTE3aM.

Iesnp manHOTO MICCIEOBAHUS — U3YUCHNUE U3MEHCHUI
CHCTEMBI CBEPTHIBAEMOCTH KPOBH M ITPOXOJMOCTH KPOBE-
HOCHOTO PYCJIa ITOCJIC BBINOJIHEHHUS TPAHCILIAHTALIMN KCEHO-
IIPOTE3a HKCTIEPUMEHTAILHBIM )KUBOTHBIM.

B pabore ucronbp30Bannucy BHYTpEHHHE IPYIHBIC apTe-
PHH ITOJIOBO3PEIBIX CBUHEH, IOIBEpraBIINecss KpHooOpa-
00TKe 1 OOyYSHHIO TIOTOKOM BIIEKTPOHOB B 03¢ 25 K.
OKCIIepuMeHT OB BBIIOIHEH Ha 2 0BIIAaX HOpoip MeprHOC
Maccoit 29 u 32 kr. Ilox BHYTpUBEHHBIM HapKO30M MOCHE
00pabOTKH OINEPAIIMOHHOTO TIOJIS B 00JIACTH LIEH CIIpaBa
BBINOJIHSUICS pa3pe3 B MPOEKLIUH NPAaBOW SIPEMHOW BEHBI.
[Mocrne pa3bennHEHNS COSTMHNTENEHOTKAHHBIX TIEPEMBIUCK
sIpeMHasi BeHa Obli1a CABUHYTA B MEIUATGHOM HaIIPABIICHNH,
TPYANHO-KJIIOYNYHO-COCIIEBU/IHAS MBIIIIA — B JIATEPAIIb-
HoM. COHHast apTepHs OTACISUIACH OT HAXOISILETOCS PSIOM
OJy’KIaromIero HepBa, CKeIeTH3UPOBalIach Ha MPOTSHKEHUN
7-8 cm. MHTpaonepaunoHHO BbINOJIHSANOCH Y3U nns
KOHTPOJISt IPOXOIMMOCTH COCYANCTOTO IpoTe3a. [logkoxHo
0611 BBEZIeH renapuH u3 pacdera 100 en/kr amst mpeaynpex-
neHust TpomboobOpasoBanus. CoHHast apTepust ObUIa KITH-
MTUPOBAHA JIBYMSI aTPaBMaTHYHBIMHU COCYIMCTBIMHU KJINTIa-
mu. McceueH yuacTok coHHOU apTepuu 1iauHoi 1 cMm. Kpas
NIepeCceueHHON apTepun 0CBOOOXKIAINCH OT M3JIUIIKOB al-
BEHTHIMH. BEIOpaH nmoaxonsimuii o quamMmeTpy CoCyIuCThIA
npore3. [InunHa nporesa cocTaBisuia S cM. Mexay COHHOU
apTepHei M COCYUCTHIM IIPOTE30M HAKIIAbIBAJICS aHACTO-
MO3 KOHeII B KOHEI! Y3JI0BBIMH IIIBaMH 110 MeToanke Kappesst
C IPIMEHEHUEM aTPaBMaTHIECKOTO HEPACCACHIBAIOIIETOCS
moBHoro marepuana («Prolene 7-0», «Ethicon», CILA),
Ha4YMHasl ¢ JUCTAIFHOTO YJacTKa.

3a eHb A0 onepauuu, yepes 1, 2 negenu u 1,5 mecsia
ObLIM B3ATHI TPOOBI KPOBH IS Oy YEHUSI KOATYJIOTPAMMBI.
B nocneonepanronHom nepuone BeINONHAIN Y 3U-KOHT-
poub. B 00pasiax, B3SThIX Yepe3 Helelto I10CiIe TPaHCIIIaH-
TallM{, OTMEYAIOCh yBEIMYCHHUE NMPOTPOMOMHOBOTO Bpe-
Mmeru 1 AUTB. OcrtansHble 00pa3ibpl COOTBETCTBOBAIN HOP-
Me. DTO MOXKET OBITh CBA3aHO C IMHOPA30BBIM IPHEMOM
rernapyvHa B MOCJIEONepanuoHHoM rnepuojie. OTCyTCTBHE
TPOMOO030B, CTEHO30B U PEaKIMU OTTOPKEHHS COCYANCTHIX
TPAHCIIAaHTATOB Ha BCEX dTanax HaOIIOAEHUs ObLIO ITOI-
TBepkJeHO JaHHbIMH Y 3U. CkopocTh KpOBOTOKA B TPaHC-
TUTAHTUPOBAHHOM YYacCTKe, a TAK>Ke BBIIIE U HI)KE €TO COOT-
BETCTBOBaJIa HOPME.

Takum 00pa3om, ObUIa TOATBEPKICHA COCTOSTENFHOCTh
COCYAMCTBIX MIPOTE30B Y IKCIIEPUMEHTAIBHBIX JKHUBOTHBIX
CPOKOM J10 2 MECSIIIEB ITOCIIE OTIEPALIUH.
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One of the main directions in tissue engineering is the
creation of small-diameter vascular prostheses (< 6 mm).
Due to the presence of concomitant chronic diseases, trauma
and a limited number of suitable autologous vascular pros-
theses, the creation of xenogenic vascular grafts is a promi-
sing alternative to existing methods.

The purpose of this study was to investigate the chan-
ges in blood clotting and blood stream patency after xeno-
genic transplantation to experimental animals.

The study was performed with the internal mammary
arteries of adult pigs that were exposed to cryotreatment
and electron irradiation in 25 kGy dose. The experiment was
performed in two Merinos sheep weighted 29 and 32 kg.
Animals were intravenously anesthetized, surgical field was
treated, and the incision was performed in the projection of
the right jugular vein. After separation of connective tissue,
jugular vein was skeletized and gently shifted medially,
sternocleidomastoid muscle was laterally done. Carotid arte-
ry was neatly separated from the right vagus nerve, then
sketelized along the length of 7-8 cm. Intraoperative ultra-
sound investigation was performed to control a graft paten-
cy. Heparin was introduced subcutaneously in 100 IU/kg
dosage for the prevention of thrombus formation. Carotid
artery was clipped with two atraumatic vascular clips. Por-
tion of the carotid artery of approximately 1 cm was excised.
Edges of the carotid artery were released of excess adven-
titia. The vascular prosthesis of appropriate diameter was
selected. The length of the prosthesis was 4.5 cm. Between
the carotid artery and the vascular prosthesis end-to-end
anastomosis was applied with interrupted sutures by Carrel
technique using atraumatic non-degradable suture (Prolene
7-0, Ethicon, USA), starting from the distal segment.

The day before surgery, and 1, 2 weeks and 1.5 months
after, blood sampling was taken for coagulation test.
Ultrasound investigation was performed during post-
surgery period. There was an increase in prothrombin time
and activated partial thromboplastin time in the samples
taken 1 week after transplantation. The remaining samples
were normal. This may be due to one-time intake of heparin
in the post-surgical period. Ultrasound study confirmed
the absence of thrombosis, stenosis and vascular graft
rejection at all the stages of observation. The speed of blood
flow in the transplanted site, as well as above and below it
was at the adequate rate.

Thus the validity of the vascular prosthesis in expe-
rimental animals for up to two months after surgery was
confirmed.
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Kpuope3ucteHTHOCTb cnepmMbl 6enoro Toncronobuka nocne
CTUMYNSALUM LLMPOKOUCNONb3yeMbIMU FOPMOHaNbHbLIMX NpenapaTaMmu
K.W. Byukun, A.1O. INMyroBkuH
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Cryoresistance of Silver Carp Sperm after Stimulation
by Widely Used Hormonal Preparations
K.l. Butskyi, A.Yu. Puhovkin

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

BaxHoii 3aa4ueii KpHOOUOIOTHH SABJISIETCS YCOBEPIIIEH-
CTBOBaHHE UMEIOIINXCS CII0CO00B KPHOKOHCEPBUPOBAHHUS
criepMbl poIO. J[J1s1 BO3eCTBYS HU3KHUX TEMIIEPATyp BaXKHO
KauecTBO HAaTUBHOM criepMbl. Co3naHue ycJIoBHM, Oiaro-
NPUSATHBIX JJIs1 PA3MHOXKEHUS PBIO — CIIOXKHAs MpodiieMa,
HOATOMY OOJIBIIIOE 3HAYCHUE UMEET BBIOOP ONTHMAJIBHOTO
THUIIa TOPMOHAJIBHONW CTUMYJISAIUK 3aBEPIIAIOIIETO dTara
raMeToreHesa.

Lenp gaHHOM paOOTHI — CPABHUTH BIMSIHAC PA3THIHON
TOPMOHAJIbHOW CTUMYIISIIUM Ha KOHUeHTpauuio ATD B
CIIepMe U €€ KpUOPE3UCTCHTHOCTD.

Mamepuanvt u memoousl. JKCIEPUMEHTHI IPOBOMIIN Ha
cammax Oenoro toscronobuka (Hypophthalmichthys
molitrix). JI7s1 ”HbeKUNH NCTIONb30BaJIM Ipenaparsl, KOTo-
PpBIe IPUMEHSIOTCA IS CTUMYJIALIIH CO3PEBAHUS CIIepMaTo-
30MJI0B Ha PBIOHBIX XO03iKCTBax: 2,5 MI/KI' CYCIIEH3HH
runo¢wusa cazana; 1 Mkr/kr «Cypdarona» («MocArpolen»,
Poccust) — cHHTEeTHYEeCKOT0 aHaJI0Ta TOHAI0TPOIHH-PIITH-
3MHT-TOPMOHA MileKonuTaromux; 1 Mkr/kr «Cypdaronay ¢
5 Mr/kr «MetoknonpaMuaa» — 6J10kaTopa 10(haMUHOBBIX
peuenTopos; 0,5 rpaHyIb/KI KOMMEPUECKOTO Iperapara
«OBomenb» (Benrpust). Onpenenenne AT® npoBomwim pep-
MEHTATHBHBIM METOJOM ¢ mpeobpazoBannmeM HAJIH B
HAJI®H B cucteme coeTMHEHHBIX PePMEHTATUBHBIX peaK-
1. KprokoHcepBHpOBaHUE OCYIIECTRISIIOCH IO CTaHAAPT-
HOI MeTouKe 1 criepMbl KaprioBbix [E.®. Konetika, 1986].

Pesynomamul. B pe3ynbsrare npoBeJeHHBIX IKCIIEPUMEH-
TOB MOJyYEHBI CIEAYIONINE YPOBHU IMOABIKHOCTU JIO H
nocine kpuokoHcepsupoBanud: (80+ 17) u (33 £ 10)% npu
CTUMYIALUY runopusoM, (53 +27) u (32 £ 15)% st ctu-
MyssinuH cMechio «Cypdarona» ¢ «MeToKIompaMuIom»,
rocie HHbeKIHu npemnapata «OBonensy» (85 + 13) u (30 +
15)%. Camisl ¢ uabekuaAMu «CypdaroHa» He CO3pEINH.
Bpemst moBI>KHOCTH CIIEPMaTO30M10B HE MMEJIO 3HAYUMBIX
paznuuuil u coctasisuio ~45 c. [lokazaHo, 4To crepma c
HanOOJIBIINM YPOBHEM MO/IBIKHBIX KIIETOK ITOJTy4YeHa Mocye
CTUMYJISIINY TOPMOHAIBHBIM TpenapaToM «OBoIIeNb. X0TA
HoCJIe CTUMYIISIIMY caMiIoB cMechio «Cypdarona» ¢ «Me-
TOKJIOTIPAaMHUZOM» IIOJNyYeHHBIE CIIEPMATO30HIbI UMEITH
MEHBIINH YPOBEHB MOABMKHOCTH, KA4ECTBO KPHOKOHCEP-
BUPOBAHHOH CIIEPMBI OEJI0T0 TOJICTOIO0NKA HEe UMEITO 3Ha-
YUMBIX Pa3Inunii. ITO CBUAETEIHCTBYET O OOJIbIIEH KPHO-
PE3UCTECHTHOCTH CHEPMBI MOCIE CTUMYISLHUA CMECHIO
«Cypdarona» ¢ «kMeroknonpamuom». [Tockonbky sHepre-
THYECKHE XapaKTEPUCTUKH CBS3aHBI C KPHOPE3UCTCHT-
HOCThIO [E.®. Kometika, 1997], mist 00BsCHEHUS pa3iiHyauil
MPOBEJECHO HccienoBaHue KoHueHTpauuu AT® B HaTUBHOU
CIIepMe TOJICTOJIOOHMKA: TIOCIIE CTUMYJISIINHU cMechio «Cyp-
(darona» ¢ «MeTOKJIONMPaMUIOM» HAOIIOIACTCS MOYTH
BABOE OomnbInii ypoBeHb ATO.
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An important issue of cryobiology is to improve the
available methods for fish sperm cryopreservation. Fresh
sperm quality is very important for low temperature ex-
posure. Establishing favorable conditions for fish breeding
may be difficult task, so of great importance is to select the
optimal hormonal stimulation type of the final gameto-
genesis stage.

The aim of this work was to compare the effect of
different hormonal stimulation on the ATP concentration in
sperm and its cryoresistance.

Materials and methods. Experiments were performed in
silver carp (Hypophthalmichthys molitrix) males. For injec-
tions we used the following preparations applied to stimulate
the spermatozoa maturation in fish farms: 2.5 mg/kg of carp
pituitary suspension; 1 pg/kg Surfagon (MosAgroGen,
Russia) — a synthetic analogue of gonadotropin-releasing
hormone for mammals; 1 pg/kg Surfagon and 5 pg/kg Meto-
clopramide — dopamine receptor blocker; 0.5 granules/kg of
commercial drug Ovopel (Hungary). ATP was determined
by enzymatic method assessing the transformation of
NADH into NADPH in the system of coupled enzymatic
reactions. Cryopreservation was made by the standard me-
thod for carp sperm [E.F. Kopeika, 1986].

Results. The experiments showed the following levels
of motility before and after cryopreservation, correspon-
dingly: (80 + 17) and (33 £ 10)% in case of stimulation with
pituitary gland; (53 +27) and (32 + 15)% for stimulation with
amixture of Surfagon and Metoclopramide; and after Ovopel
injection the indices were (85 + 13) and (30 + 15)%; the
males who received Surfagon had no sperm generated. Mo-
tility time had no significant differences and was ~45 s. It
was shown that sperm with the highest level of motile cells
was obtained after stimulation with hormonal drug Ovopel.
Although after stimulating males with a mixture of Surfagon
and Metoclopramide the procured spermatozoa had lower
level of motility, the quality of cryopreserved silver carp
sperm in all samples had no significant differences. This
indicated a higher cryoresistance of sperm after stimulation
with a mixture of Surfagon and Metoclopramide.

As the energy characteristics are associated with the
cryoresistance [E.F. Kopeika, 1997], in order to explain the
differences we investigated the ATP concentration in fresh
sperm of silver carp: almost twice higher ATP level was
noted after stimulation with Surfagon and Metoclopramide
mixture.
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MpoHMuaemocTb MeMbpaH cnepmaTo3onaoB cTepnaaun
(Acipenser ruthenus L) v kapna (Cyprinus carpio L)
A.1O. MyroskuH, K.W. Byukuii
UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Spermatozoa Membrane Permeability in Sterlet
(Acipenser ruthenus L) and Carp (Cyprinus carpio L)
A.Y. Puhovkin, K.I. Butskyi

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

3anaueii uccaenoBaHus ObUIO CpaBHEHHE TPOHUIIAEMOC-
TH MeMOpaH CIIEpMAaTO30MJ0B CTEPJISIAM U Kapra s
MOJIEKYJI BOJIBL.

Mamepuansi u memoowvt. CaMII0B CTEPIISLIN COAEPIKAIH
B Oacceiine ¢ remneparypoii Bozs! 15°C. Criepmy nonmyvanu
yepes 24 4 mocie ropMOHAIBHON CTUMYJISIIIUHI ITPerapaToM
«Hepectun-5a» («A-B1Oy», Poccus). IIponuriaemocts
MeMOpaH CIIepMaTO30HMI0B CTEPIISIH IS MOJICKYIT BOZIBI (L )
omnpenensun GporomerpudeckuM criocobom [A.1O. HerB—
KHH M COaBT., 2014].

Pesynbmamei. Panee coo01manocs, 4To Ha MPOTsHKEHUH
nepuoja IBMKCHU CIICPMATO30U 0B CTEPIAIN UX KIICTOY-
HBIN 00beM He usmensiercst [O. Bondarenko ef al., 2013]. Ha
OCHOBaHHUH 3TOT'0 aBTOPaMH IIPEAIOIIarajioch, 4To MeMopa-
HBI CIIEPMATO30M/I0B TPAKTHUYECKN HE UMEIOT aKBaIlOPHHOB
1 BOJa MEJUICHHO IIPOHMKAET 4epe3 MeMOpaHy IyTeM
i dy3un. PesynsraTel npoBeIeHHOTO HAMH HCCIIEA0BAHMS
CBUACTECIIBCTBYIOT B ITOJIB3Y TOI'O, YTO B THITIOTOHUYCCKUX
YCIIOBUSIX POUCXOIUT YBEIIMUeHNE 00beMa CliepMaTo30H-
J0B CTEPJIA AU 3a CHET MPOHUKAIOIINX BHYTPb MOJICKYJI BOJIbI,
YTO II03BOJISIET ONpPENEIUTh MPOHUIIAEMOCTh MEeMOpaH
criepMaro3ou10B poromerprdeckum criocodom. [Tomyuena
3aBUCUMOCTD Lp OT TEeMIIepaTypbl Cpellbl HHKYOaIu B
unTepBaine 10...30°C. Ilpu 20°C L, cocrapser okomo
0,3 MKM/(aTMXMHH), TOT/Ia KaK JUIs Cl‘IepMaTOSOI/I}IOB Kapna
L,=0,17 MkM/(arm*muH) [A YO. ITyroBkuH u coasr., 2014].

[To Bceit BUAMMOCTH, OTHOCUTENILHOE H3MEHEHUE 00be-
Ma CIIepMaTO30HI0B CTEPIISII MEHbIIIE, YeM CTIEpPMaTO30H-
JI0B KapIiia B BICHTUYHBIX YCJIOBUAX, OJHAKO BPEMA YCTAHOB-
JICHUS PABHOBECHOT'O 3HAUCHHUs 00beMa BBIILIE, YTO TOBOPUT
0 Oosiee BHICOKOW MPOHUIIAEMOCTH AJISi MOJIEKYJ BOJbI.
YuuThIBas, 9YTO BBDKMBAEMOCTh CIIEPMATO30HMIOB Kapra
TIocyie KPHOKOHCEPBUPOBAHUS 0OBIYHO HE NpeBbIiIaeT 40—
60%, B TO Bpemst Kak 3 PeKTHBHOCTH KPHOKOHCEPBUPOBA-
HU criepMbl cTepiisiau qocturaeT 100%, MoXKHO Ipeanoio-
KHUTh, YTO NMPOHUIIAEMOCTh MEMOpaH — OJHA W3 IIPHYUH,
OTIPEIEIAIOMHNX KPUOYCTOMYMBOCT CIIEPMAaTO30HU 0B PHIO.

[TokazaHo, 4TO KpaTKOBpEeMEHHast SKCIIO3UIIHS CliepMa-
TO30MJIOB KapIia B THIIOTOHWYECKOH cpezie repea 1ooasie-
HHUEM KPHO3aIUTHOHN CpeJIbl yBeIHINBaeT 3 PEKTHBHOCTD
KPHUOKOHCCPBUPOBAHUA 3a CUYCT IMOBBIIICHUA NPOHHUIIAC-
MOCTH MeMOpaH criepmato3ouioB [B.B. Dzyuba et al., 2013].
B pa6orax E.H. ITonomapeBoii u coasrt. (2009) 1151 moBsI1Ie-
HUS IPOHHUIIAEMOCTH MEMOPaH MPUMEHSIICS METO HIICKT-
POCTHUMYJISIIMHU, YTO TAKXKE NMPUBOAMIO K YBEIMYECHUIO
BBEDKHBAEMOCTH CIIEpPMaTO30UI0B.

Boi6oovwi. IIpoHnItaeMocTs MeMOpaH CriepMaTO30MA0B
CTEPIIA AN 71 MOJICKYJI BOJAbI BBIIIE 110 CPABHCHUIO C TaHHBIM
MoKa3aTeleM KapIoBbIX PBIO, UTO, BEPOSATHO, SIBISETCS
OIHOM M3 IPUYHH UX OoJIee BHICOKOH BBDKUBAEMOCTH TIOCIIE
KPHOKOHCEPBHUPOBAHUSL.
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The aim of the study was to compare the membrane
permeability of sterlet and carp spermatozoa for water
molecules.

Materials and methods. Sterlet males were kept in the
tank with 15°C water. Sperm was obtained in 24 hours after
hormonal stimulation with Nerestin-5a (A-BIO, Russia).
Membrane permeability of sterlet spermatozoa for water
molecules (L,) was determined photometrically [A.Yu. Pu-
hovkin et al. 2014]

Results. It was previously reported, that during the pe-
riod of sterlet spermatozoa movement their cell volume
remained unchanged [O. Bondarenko et al., 2013]. On this
basis the authors suggested that spermatozoa membranes
had virtually no aquaporins and water slowly penetrated
through the membrane via diffusion. The results of our stu-
dy show that cell volume of sterlet spermatozoa increases
due to penetrating of water molecules into the cell in hypo-
tonic conditions, which allows determining the spermatozoa
membrane permeability photometrically. The dependence
of L, vs. the temperature of incubation medium within the
range of 10... 30°C was obtained. At 20°C the L, was about
0.3 pm/(atmxmin), whereas for carp spermatozoa L =
0.17 pm/(atmxmin) [A.Yu. Puhovkin et al., 2014].

A relative change in sterlet spermatozoa volume was
apparently less than for carp ones under identical condi-
tions, however, the volume equilibration time was higher,
that pointed to a higher permeability for water molecules.
Considering that carp spermatozoa survival after cryopre-
servation usually does not exceed 40—-60%, while the
efficiency of sterlet sperm cryopreservation reaches 100%,
it can be assumed that the membrane permeability is one of
the factors that influences the fish sperm cryoresistance.

It was shown that a short-term exposure of carp sper-
matozoa in hypotonic medium before adding cryoprotective
medium increased the efficiency of cryopreservation by
augmenting membrane permeability of spermatozoa
[B.B. Dzyuba et al., 2013]. E.N. Ponomareva et al. (2009)
reported the application of electrical stimulation to increase
the permeability of membranes.

Conclusions. Membrane permeability of sterlet sper-
matozoa for water molecules is higher than respective mem-
brane permeability of carp spermatozoa, that is probably
one of the reasons of their higher survival after cryopreser-
vation
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U3yyeHne Guonornyecknx CBOMCTB A€KOHCEPBUPOBaHHbIX KIEeTOK
Apoxoken Saccharomyces cerevisiae B coctaBe anbrmHaTHbIX rpaHy”n
B.J1. MoHomapesa, W.IN. BbicekaHues, E.C. OHaceHko
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Study of Biological Features of Frozen-Thawed Saccharomyces
cerevisiae Yeast Cells Incapsulated in Alginate Granules
V.L. Ponomareva, |.P. Vysekantsey, E.S. Onasenko

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Hempro rccnenoBaHust OBLIO H3YYICHHE BITUSIHUS YCIIOBHIA
KPHOKOHCEPBHPOBAHUS Ha KH3HECIIOCOOHOCTh M (DYHKITHO-
HATbHYTO aKTUBHOCTh HIMMOOHMITH30BAHHBIX B aIbTHHATHBIX
TpaHylax KIETOK Saccharomyces cerevisiae. Pa3paboTan
3¢ (eKTUBHBIA METOA KPHOKOHCEPBHPOBAHUS, TTO3BOJISIO-
U TOCTHYb BBICOKYTO CTEIICHb COXPAHHOCTH KIICTOK IPOK-
ket 0e3 HCTOTB30BaHUs KPHOTIPOTEKTOPOB. [Tpr nMMo0Ou-
JIU3ALUH B TPaHYIIbI ATbIMHATA HATPHS U SKCIICPUMCHTAIHHO
BBIOpaHHOM PEXKUME OXJTXKICHHS (CO CKOPOCTHIO 1 rpam/mMuH
10 —40°C ¢ mocNeIyIOMHM ITOTPYKEHHEM B YKHIIKUN a30T)
HaoOmomaercs oyt 100%-s1 )KU3HECIIOCOOHOCTH KIIETOK.
[IpoBeneHa oreHKa epMEHTATHBHOM U POIN(EPATHBHOMN
aKTUBHOCTH CBOOOIHBIX  HUMMOOMIN30BaHHBIX KJIETOK.

s n3yueHns pepMeHTaTUBHON aKTUBHOCTH JIPOKKEH
IocJe 3aMOPaXUBAaHUS OTPEICISUIH TOIHEMHYIO CHITY,
3UMa3HyI0, MAJTbTa3HYI0 aKTUBHOCTE M OOIIYIO OpOIIITHHYFO
CIOCOOHOCTH KIICTOK BO BpEMs POCTa. YCTaHOBIICHO, YTO
yKa3aHHBIC yCIIOBHS KPHOKOHCEPBUPOBAHUS HE BIUSIOT Ha
TCHETHICCKH ICTCPMUHUPOBAHHBIHN CIIEKTP CaXapOoIUTHIEC-
KHX CBOHCTB JIpoxokel. ['a3000pa3oBaHme perucTpupoBa-
JIOCh BO BCEX MCCIIEAYEMBIX 00pa3Iax, 0OJJHaAKO B 00pa3max
CO CBOOOJTHBIMHU KJIETKAMHU ITOCIIC 3aMOPaKUBaHUS OTME-
ganu 0oJiee BHIPAKCHHOE CHIDKCHHE ()YHKIIHMOHATBHOM
AKTHBHOCTH U 00paTHMOE HHTHOUPOBAHHUE ITPOIIECCOB METa-
Oomm3Ma. ITO CBUIIETEIBCTBYET O OOJBIIEM KOJTHYESCTBE He-
JICTaTHHBIX MTOBPEIKICHUHN B CBOOOTHBIX KIIETKAX Ha 3Tamax
OXJIaXICHUSA-OTTanBaHusA. [locie KPHOKOHCEPBUPOBAHHUS
MMMOOWIIN30BaHHEIC B AT MHATHEIC TPaHYIIbI KIICTKH OBICT-
pee BOCCTaHABIMBAJIH IIPOTH(PEPATHBHYIO M META00IMIeC-
KYIO aKTHBHOCTB IT0 CPABHEHHUIO CO CBOOOTHBIMH KJICTKAMH
B CYCIICH3HH.

B xoze nccineqoBaHus IbIXaTeabHOM aKTHBHOCTH KIIETOK
MetooM D[P ObUTO yCTaHOBICHO, YTO B TIPOIIECCE KPHO-
KOHCEPBUPOBAHUS B CBOOOHBIX KH3HECIOCOOHBIX KIIETKAX
Pa3BHUBAOTCS HEJIETATBHBIC IOBPEXKICHUS B YHEPTOMpeod-
pasyromux opraneuiax. CTerneHs HHTHOMPOBAaHUS BOCCTA-
HOBJIEHHS CIIMHOBOI'O 30Ha K COOTBETCTBEHHO aKTUBHOCTH
JIBIXATEEHOH IS MUTOXOHIPHUH B 00pa3ax *MMOOMITH30-
BaHHBIX KJIETOK MOCIIC KPHOKOHCEPBUPOBAHUS 3HAYHMO HE
OTJIMYAJIUCH OT aHAJIOTMYHBIX II0KA3aTeNIEH HATUBHBIX KJIETOK.

MeTonoM IPOTOYHOH UTO(ITyOPUMETPHUH yCTaHOBIIC-
HO, YTO CTPECCOBas pEaKIis KICTKH, MHUIApyeMas po-
IECCOM MMMOOMITH3AIIH, COMTPOBOXKIACTCS TIOBBIIIICHUEM
TCHEpaIH aKTUBHBIX (hOPM KHCTIOpoaa. MEI moylaraem, 4to
SHEPTrHUs, OCBOOOXKTaeMast PH MHOTOYHUCIICHHBIX PEaKIIHIX
PpEKOMOMHAIIN PaTUKAIOB B pe3yabTaTe UX MIPEBPAIICHUH
B YCTOWYHBEIC MOJICKYIIBI, MCIIONB3YETCS KICTKOM IS aKTH-
BaIlUU peHapaTHUBHBIX MIPOIECCOB M OBICTPOTO BOCCTAHOB-
JICHHUST METa0OIMIEeCKON aKTHBHOCTH JICKOHCEPBHPOBAHHBIX
KJIeTOK. MeTabonmdueckas 1 MUTOXOHIPHUATTbHAS aKTHBHOCTb
MMMOOWIM30BaHHBIX KIICTOK MOXKET OBITH OTHOW U3 IPUIUH
BBICOKOW CTEIICHH COXPAHHOCTH HX B IIPOIECCE KPHOKOH-
CEPBHUPOBAHUS.
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The research was targeted to study the influence of
cryopreservation conditions on the viability and functional
activity of Saccharomyces cerevisiae cells immobilized in
alginate granules. There was developed an efficient method
of cryopreservation, enabling to achieve a high preservation
degree in yeast cells without use of traditional cryoprotec-
tant. Following immobilization into sodium alginate granules,
and performing cooling by experimentally selected regimen
(with 10 deg/min rate down to —40°C, and further immersion
into liquid nitrogen) we observed almost 100% cell viability.
The enzymatic and proliferative activities of free and
immobilized cells were assessed.

In order to study the yeast enzymatic activity after
freezing we determined an elevating power, zymase and
maltase activities, and total fermentation ability of cells
during growth. The obtained results of crypreservation
showed no effect on genetically determined range of yeast
saccharolytic properties. The gas production was found in
all the samples under study. However, in samples with free
cells we noted more pronounced reduction in functional
activity and reversible inhibition of metabolic processes
after freezing. This testified to a greater number of non-
lethal injuries in free cells at freeze-thawing stages. After
cryopreservation the cells immobilized into alginate granu-
les recovered their proliferative and metabolic activities more
rapidly than free cells in suspension.

When studying a respiratory activity of cells by EPR
method we established the development of non-lethal dama-
ges in energy producing organelles in free viable cells du-
ring cryopreservation. The inhibition degree of spin probe
reduction, as well as the activity of mitochondrial respiratory
chain in the samples of immobilized cells after cryopreser-
vation did not differ significantly from similar indices for
native cells. Using flow cytometry we established the stress
response of cell initiated by immobilization process to be
accompanied by an increased AOS generation. We believe
that the energy, released in numerous radical recombination
reactions as a result of their transformation into stable mole-
cules is used by cell to activate reparative processes and a
rapid recovery of metabolic activity of frozen-thawed cells.
Metabolic and mitochondrial activity of immobilized cells
may be one of the reasons of their high survival after cryo-
preservation.
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BnusHue HU3KOMoOnNeKynsapHou chpakumm KOpaoBON KPOBM Ha MeTabonuam
afeHUNaToB B KJeTKaxX JIEMKOKOHLEHTpaTa Nnocrie KPMOKOHCepPBUPOBaHUA
KO.C. AxaroBa’', A.A. Cricoer?, N.B. Cbicoea?, A.K. l'ynescknin'
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Effect of Cord Blood Low Molecular Fraction on Adenylate
Metabolism in Leukoconcentrate Cells after Cryopreservation
Yu.S. Akhatova', A.A. Sysoyev?, |.V. Sysoyeva?, A.K. Gulevsky'
TInstitute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine
2Institute of Biology of Southern Seas
of the National Academy of Sciences of Ukraine, Sevastopol, Ukraine

Panee HaMu ObLJIO MOKAa3aHO, YTO HU3KOMOJIEKYJISIPHAS
¢pakuus xopmosoit kpoBu (PKK) mo 5 x/la B coctae
peabmmTHPYIOLIEH Cpe bl OKa3bIBACT BBIPAKEHHOE CTUMY-
JUpyromee eiicTBre Ha (GYHKIHMOHAIBHYIO aKTHBHOCTb
JICHKOIIUTOB KPOBH YEJIOBEKA MOCIIE KPHOKOHCEPBUPOBAHHUS,
a TakXe CIOCOOCTBYET HAKOIUICHHIO IVIFOKO3BI KJIETKaMu
JIEKOHCEpBUPOBaHHOTO JietikokoHIeHTpaTa [A.K. ['yneBckuii
u j1p., 2011-2013]. MbI npeA0I0AKIIN, YTO MEXAHHU3M JIeHCT-
Bust @KK HarpaBieH Ha 3HEpreTHIEeCKH OOMEH KIJICTOK U B
CBSI3H ¢ 9THM Ob1I0 nccnenosano Biusiaue KK Ha anenn-
JIATHYIO CHCTEMY HAaTUBHBIX U ICKOHCEPBHUPOBAHHBIX KIIETOK
JIEMKOKOHIIEHTpaTa.

OOBeKT uccae10BaHNs — IEHKOKOHIIEHTPAT JOHOPCKOH
kpoBu yenoeka (JIKY), momrydeHHBIH ceTMMEHTAIIHOHHBIM
meronoM [Ipummna B.B., 2004]. 11 kpuoKoHCEpBUPO-
Banus JIKY rncnonb3oBaiy pexkxuM MEITIEHHOTO OXJIAKICHUS
noJ1 3armmToi 5% numernnaneramuna (JIMA) [B.A. Arpa-
HEHKO U JIp., 1986]. Conepxanune anenunaroB (ATD, AJID u
AMO®) B KJIeTKaX OLIEHUBAIN C TIOMOIIBIO XEMITIOMHUHEC-
LIEHTHOTO aHan3a. Ppakunio U3 KOPAOBOH KPOBH KPYITHOTO
poraroro CKOTa BBIACISUTH METOIOM YJIBTPadMIBTPALIUH.
Vnsrpaduisrpar arnoduusupoBaty 1 xpanunu mpu —80°C.
B cpeny nnkyoaumn ®KK BHOCHM B Konruectse 0,15 Mr/mir.

YcTaHOBIEHO, UTO TTOCHe KproKoHCepBupoBanus JIKY
SHEPreTHYECKHUH CTaTyC KJIETOK CYyIIeCTBEHHO yXYIIIIAJIC.
Tak, anenunarsslil myn kietok JIKY ymensimancs Ha 42,7%
110 cpaBHEHUIO ¢ koHTpoaeM. Conepkanrie AT® B HAaTUBHOM
JIKY cocrapnsiio (23,42 = 2,9) amons/Mr Oeika, mocie
KPUOKOHCEPBUPOBAHUS JAaHHBIM MMOKa3aTelb 3HAYUMO
CHIDKaICs B 2,6 paza u coctasiisia (8,9 £ 0,93) Hmons/Mr Oernka.
IIpu 3Tom nocie nakyOaruu B cpeae ¢ PKK npoucxouno
3HauuMoe yBennyeHue konuentpauuu AT® B 1,34 paza no
cpaBHeHUIO ¢ koHTposeM. Conepxanne AJID B KieTkax
nexoHcepsupoBanHOro JIKY He M3MEHSI0Ch, OJHAKO HHKY-
6ars ¢ KK crioco6cTBOBaIA TOBBIIICHUIO €70 KOJTUIECTBA
B 2 pa3a Mo CpaBHEHHUIO C KOHTpoJdeM. Takoil addexr,
0€e3yCI0BHO, CIEAyeT CUUTATh MOJOXKHUTEIbHBIM, TaK KaK
yBennueHne konnaecTsa Al B KIIETKe SBISETCS CUTHAIIOM
st cunte3a AT®. Kpuokoncepsuposanue JIKY He ipuBo-
JIUIIO K 3HAYMMOMY H3MeHeHu1o conepxannsg AM®. Onnako
nocne peabmnutanuu JIKY B cpene ¢ @KK nabmonanocs
noBbIIeHUe KoHIIeHTpau AM® B 2 pasa 1o CpaBHEHHIO
¢ koHTposeM. [To-Bunnmomy, Taxoii apdexr OGKK cpszan ¢
cuare3oM AM® de novo, 9T0 IOATBEPIKIACTCS CTUMYJTH-
pyromuM neficteuem @KK Ha o0muit ameHUIATHBIN Ty
JICKOHCEPBHUPOBAHHBIX KJIETOK.

Takum o6pazom, KK crnocoOcTByeT MOBBIMIEHUIO
ageHwiatHoro myna kietok JIKY 1o u mocne kpuokoHcep-
BHUPOBAHUS, YTO BBIPA)XKAETCS B YBEIMUYCHHH COACPIKAHUS

ATD, A1O u AMD.
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We have previously shown that the low molecular cord
blood fraction (CBF) (below 5 kDa) as a part of rehabilitating
medium has a strong stimulating effect on functional activity
of human blood leukocytes after cryopreservation, as well
as contributes to glucose accumulation by cells of frozen-
thawed leukoconcentrate [A.K. Gulevsky et al.,2011-2013].
Therefore, we hypothesized the mechanism of CBF action
as targeted to an energy metabolism of cells and we inves-
tigated CBF effect on adenylate system of native and frozen-
thawed cells of leukoconcentrate.

The research object was donor human blood leukocon-
centrate (HBL) procured by sedimentation [Grishin V.V.,
2004]. HBL was cryopreserved by slow cooling regimen
with 5% dimethyl acetamide (DMAc) [V.A. Agranenko ef al.,
1986]. Adenylate contents (ATP, ADP and AMP) in cells
were evaluated by chemiluminescent analysis. The fraction
was isolated from cattle cord blood using ultra-filtration
method. The ultrafiltrate was lyophilized and stored at
—80°C. CBF was added into incubation medium in the amount
0f0.15 mg/ml.

It was established that after HBL cryopreservation the
energy status of cells was significantly worse. Thus, the
adenylate pool of HBL cells decreased by 42.7% compared
with the control. ATP content in native HBL was (23.42 +
2.9) nmol/mg protein, after cryopreservation this index
significantly decreased by 2.6 times and made up (8.9 +
0.93) nmol/mg protein. After incubation in medium with CBF
a significant 1.34 times increase in ATP concentration
occurred as compared to the control. The ADP content in
cells of frozen-thawed HBL remained unchanged, but the
incubation with CBF contributed to 2-fold increase in its
content as compared to the control. This effect should be
certainly considered as a positive, since an increase in ADP
amount in a cell is a signal for ATP synthesis. HBL cryopre-
servation did not result in a significant change in AMP
content. However, after HBL recovery in the medium with
CBF there was observed a significant 2-fold augmentation
of AMP concentration if compared to the control. Appa-
rently, such effect of CBF is associated with AMP synthesis
de novo, as confirmed by a stimulating effect of CBF on
total adenylate pool of frozen-thawed cells.

Thus, CBF was established as contributing to the aug-
mentation of adenylate pool of HBL cells prior to and after
cryopreservation, manifested in an increase of ATP, ADP
and AMP contents.
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MCCHE,D,OBaHVIe BIMNAHUA ,qumemncynbcboxcup,a Ha TennoByikO AeHaTypauuro
remornobuHa 4yenoseka A0 U NOClie HU3KOTeMMNepaTypHOro Bo3nencTBus
KO.C. lNoBopoea

UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Study of Dimethyl Sulfoxide Effect on Thermal Denaturation
of Human Hemoglobin Prior to and after Low Temperature Exposure
Yu.S. Govorova

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

[Ipouecc HU3KOTEMIIEPATYPHOTO KOHCEPBUPOBAHUS
OMOJIOTHYECKUX CHCTEM COIIPOBOXKIAETCS ACUCTBUEM pSAaa
HOBpEXIAtoIuUX (aKTOPOB, B YACTHOCTH BO3MOXKHBI OTIpe-
JIeTICHHbIE U3MEHEHUS MPOCTPAHCTBECHHOM OpraHU3alnuu
6enkoB. TerioBast AeHaTypanust MOXKET CITyKHTh MapKEepPOM,
OTpaKaIOUINM 3TH siBJIeHUS. OTHUM U3 MPSAMBIX 3KCIIEPH-
MEHTAJIbHBIX METO/I0B HCCIICIOBAHUS CTPYKTYPHBIX U3MEHE-
HUI OEJIKOB 110 X TePMOJICHATYpalny SIBJIeTCs AudhepeH-
nuangbHas ckanupytomas kamopumerpus (IACK). Oror
MIOJIXO/1 TIO3BOJISIET OLIEHUTH KaK TePMOIUHAMUYECKHE, TaK
¥ KHHETUYECKHE TapaMeTphl IeHaTypaui MaKpOMOJIEKYI.
I'emornoOuH — omH U3 GEIKOB, KOTOPBIH MO>KHO HCITIONB30-
BaTh B KAYECTBE MOJIEIIH TP U3yUESHHUH BIHSHHS PA3INIHBIX
KPHOIIPOTEKTOPOB Ha €r0 TepMOCTAOUIBHOCTE. B nanHOH
paboTe B KauecTBE KPUOMPOTEKTOPa ObLT BBIOpaH JTUMETHII-
cynsdpokcun (AMCO), mupoKko MpUMEHSIONIMNACS B MOC-
JIeTHUE JIECSTUIIETHS TIPH KPUOKOHCEPBUPOBAHUH Pa3JIHd-
HBIX OMOJIOTMYECKUX 00BEKTOB. B cBs3M ¢ 3THM HacTosas
pabora mocssimena uccneaoBanuto BiausHUSA IMCO koH-
uentpanueil ot 0 1o 50% Ha KMHETHUYECKUE U TEPMOJAU-
HaMHUYeCKHeE ITapaMeTphl TEIIIOBOH IeHATypaLly TeMOTIIO-
OuHA yeloBeKa MO0 U MOCJe HU3KOTEeMIIEepaTypHOTO
3amopakuBanust 10 —196°C ¢ momombo metona JICK.

TepMmorpamMMsl perucTpupoBaiu Ha auddepeHInans-
HOM a1nabaTHYeCKOM CKaHUPYIOIIEM MUKPOKaJIOpUMETPE
«JACM-4» (HITO «buonpubop», Poccust). O6macts ckaHu-
poBanus Temneparypsl — ot 25 10 90°C npu u30BITOYHOM
nasnennu 2,5 arM. Ckopocts Harpesa — | rpag/mus. Hamu
paccyuTaHbl 3HAUYCHUS KaJIOPUMETPUUICCKON SHTAIBINH
JCHATypalliy, SHEPTUN aKTHUBAIIMK U TeMIIepaTyphl IeHa-
TypaI¥H ISl paCTBOPOB FeMOITIOOMHA C Pa3InIHBIMH KOH-
nentpanusamu IMCO 1o u nocne HU3KOTEMIEPAaTypPHOTO
BO3IEHUCTBHUSL.

Temmeparypa aeHaTypaliy reMornioonHa B 0ygepHoM
pactBope 6e3 kpuonpoTekTopa coctasisieT (72,5 £0,2)°C.
Hob6asnenue 50% AMCO k pacTBopy reMoryioOnHa, He o/-
BEpraBIIEMYCsl 3aMOPaXKHBAHHIO, CHIDKAET TEMIIEPaTypy
neHaryparmu 6enka 10 (514 0,2)°C, 4To CBUAETENLCTBYET O
MOHMXEHUU TepMOCTa0MIBHOCTH reMoriioObnHa. 3amopa-
HMBaHHE PACTBOPOB I'eMOINIOOMHA C KPHOIIPOTEKTOPOM B
JIuana3zoHe KoHueHTpauuii ot 0 10 25% npuBOAUT K HE3HA-
YUTEIBHOMY MOHMKEHHIO TeMIEepaTyphl JeHATypalHuH
remornobrHa Ha 1°C, B To BpeMs Kak B Mania3oHe oT 25 110
50% — MOBBIIIEHUIO 3HAYCHUH TEMIIEpaTy Pl IeHaTypaluu
Ha (1,3-1,7)°C 1o cpaBHEHUIO C TAKOBBIMH O3 HI3KOTEMITE-
paTypHOro BO3JEHCTBUS.

B pa6ote nposenen ananu3s nusaust JJMCO Ha koore-
PaTHBHOCTH ACHATYpaLK TeMOTIIO0HHA /10 U TTOCIIE 3aMopa-
xuBaHUs. [loKa3aHO, YTO CHIDKEHHE KOONEPAaTHBHOCTH
JeHaTypaluy HaONfoaeTcs Mocae 3aMOPaKUBAHUS MPH
BbICOKHX KOHIeHTparusax JJMCO. O6cyxaatoTcst BOZMOXK-
HBIE MEXaHU3MBI ICHCTBHS HU3KHUX TEMIIEpaTyp Ha IIPOCT-
PaHCTBEHHYIO OpPraHM3aIMI0 TeMOTIIOONHA B IPUCY TCTBUH
KPHOIPOTEKTOpa.

npobnembl Kpuobuonorum 1 KpuomeaULINHbI

problems of cryobiology and cryomedicine
Tom/volume 24, Ne/issue 2, 2014

The process of low temperature preservation of biolo-
gical systems is accompanied by the effect of some dama-
ging factors, particularly, the certain changes in protein
spatial organization are possible. Thermal denaturation may
serve as a marker reflecting these phenomena. One of the
direct experimental methods in studying structural changes
in proteins on their thermodenaturation is differential scan-
ning calorimetry (DSC). This approach allows evaluating
both thermodynamic and kinetic parameters of macro-
molecule denaturation. Hemoglobin is one of the proteins
that may be used as a model in studying the effect of different
cryoprotectants on thermostability of biomolecules. We
selected dimethyl sulfoxide (DMSO) as a cryoprotectant,
widely applied in recent decades in cryopreservation of
different biological objects. This research was concerned
with the investigation of the effect of DM SO concentrations
from 0 to 50% on kinetic and thermodynamic parameters of
thermal denaturation of human hemoglobin prior to and after
low temperature exposure down to —196°C using DSC
method.

Thermograms were recorded with a differential adiabatic
scanning microcalorimetry DASM-4 (Biopribor, Russia). The
temperature scan range was from 25 to 90°C under
overpressure of 2.5 atm. The heating rate was 1deg/min.
We calculated the values of calorimetric enthalpy of dena-
turation, activation energy and denaturation temperature
for hemoglobin solutions supplemented with different
concentrations of DMSO before and after low temperature
exposure.

Denaturation temperature of hemoglobin in cryopro-
tectant-free buffer solution was (72.5 + 0.2)°C. Supplemen-
tation with 50% DMSO of hemoglobin solution not subjec-
ted to freezing decreased the denaturation temperature of
protein down to (51 +0.2)°C, testifying to a reduced hemo-
globin thermostability. Freezing of hemoglobin solutions
with cryoprotectant with concentration from 0 to 25%
resulted in a slight decrease in temperature of hemoglobin
denaturation by 1°C, whereas in DMSO concentration range
from 25 to 50% there was a rise in temperature denaturation
values by (1.3—1.7)°C if compared to the indices without
low temperature effect.

The investigation dealt also with analysis of the
influence of DMSO on the cooperativity of hemoglobin de-
naturation process before and after freezing. The reduction
of denaturation cooperative properties was shown to be
observed after freezing at high concentrated DMSO. Pos-
sible mechanisms of low temperature effect on spatial
organization of hemoglobin in cryoprotectant presence are
discussed.
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Moaudukauma akcnpeccum reHoB NIKOPUNOTEHTHOCTU B KneTKax
ageHOoKapuMHOMbI dpnuxa nog 4encTBueM KPpMOKOHCepBUpPOBaHUA
0.B. Yenombutbko, H.A. BoHgapoBsuy,

M.B. OcTtaHkos, A.1O. Anmutpos, A.H. Nnbues

UHcmumym npobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Modifification of Expression of Pluripotency Genes
in Ehrlich's Carcinoma Cells Following Cryopreservation
0O.V. Chelombitko, N.A. Bondarovich, M.V. Ostankov, A.Yu. Dimitrov, A.N. Goltsev

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

CormtacHO TeopHH CTBOJIOBBIX pakoBbIX kKieTok (CPK), B
TIoCIIeJHee BpeMsI [OJTyqarolel Bce OOTIbIIEe T0Ka3aTeNbCTB,
OITyXOJIb COZIEPKHT CYOIIOIYISIINHU PAKOBBIX KJIETOK, KOTO-
pble 0071a1ar0T XapaKTEPUCTHKAMH CTBOJIOBBIX MITH IIPOT €HH-
TOPHBIX KJIETOK. OHIM U3 MapKepoB, HIACHTU(PUINPYIOINX
CPK, sBrsiercs CD44. B cBs13u ¢ mprMEHEHHEM KPHOJECTPYK-
IIUH, KaK CaMOCTOSITEIFHOTO METO/1a ¥ BCTIOMOTaTeJIbHOT0
3Tana, Ipy JICYEHNH OHKOJIOTHIECKUX 3a00JIeBaHN BIUSIHUE
HU3KHUX TEMIIepaTyp Ha Pa3InIHbIC CyOIIOMYIIALNHU KIETOK
OITyXOJIM OCTACTCS aKTyaIbHBIM BOIIPOCOM.

[enpro paboThl OBIIO OLEHHUTH BIUSHUS MPOLECCOB
3aMOpaKMBaHUSA-0TOTPEBA Ha CIIOCOOHOCTH OIyX0JIe00pa-
30BaHMUs KJIETOK, Jkcnpecupyrommx CD44 |, BEIIeIeHHBIX U3
KyJIBTypHI aJieHoOKapunHoMbl Dpiuxa (AKD) 7 n 14-x cyTok
Pa3BUTHS.

Kunetkn AKD BBOIMIH BHYTPHOPIOIKMHHO (3%10° Ki1eTOK)
caMkam Mblnielt imann BALB/c 1 KynsTHBHPOBAIH in Vivo.
Ha 7 u 14-e cyTku nomyyanu KyiaeTypy kietok AKD (AKD-7
u AKD-14). [Tomynsmuro kineTok ¢ Mmapkepom CD44 Brize-
s m3 AKD-7 (AKD-7CD44%) u AKD-14 (AKD-14CD44%)
METOJIOM MAarHUTHOH cemapaliy Ha MarHUTHOM COpTepe
«IMagnet» («BD», CIIIA), KpHOKOHCEPBUPOBAJIH B ACIIUTH-
YeCKOH XKHUAKOCTH 0€3 UCIIONB30BaHMUsI KPHOTIPOTEKTOPOB 110
JIBYX3TaITHOH IporpaMme (CKOpOCTh OXJIaXKIIeHHs 1 rpajyMuH
1o —80°C, 300—400 rpax/mun ot —80 10 —196°C) u cHOBa
KyJBTHBUPOBAIH i1 vivo (3%10° KIIETOK Ha MbIIIb). AHAIN3
MIPOLIEHTHOTO COAep KaHMsI cyOonomymsinuii ¢ GeHoTHIIoM
CD447CD24 u CD44heh iposoauiiy Ha TIPOTOYHOM IIHTO-
¢dyopumerpe «FACS Calibury («BDy, CIIIA). YpoBeHb 3Kc-
IIPECCUU TEHOB nanog, oct4, sox2 onpeneisiii MEeTOJ0M
OT-TILIP.

YcraHoBneHo, uTo B KyneType AKD, BeIpaiieHHoi u3
HaTUBHBIX KIIeTok AKD-7CD44", coneprxanue 6osee qud-
¢depennmpoBanbix Kietok (CD44*CD247) Bhliie, 4eM B
AHAJOTUYHBIX KPHOKOHCEPBUPOBAHHBIX 00pa3uax, a conep-
XaHue KIeTOK-mpeamecTBeHHUKOB (CD44Meh) Haobopor,
Hmxe. B kynerype AKD, Beipamennoit u3 AK3-14CD44*
HaOmonamuch NoroOHbIe 3P PEKTHI, OMHAKO KOTHMIECTBO KITe-
TOK-TIPE/IIICCTBEHHUKOB B KYJIBTYPE, BEIPAIIIEHHON M3 KPHO-
KOHCEPBUPOBAHHBIX 00Pa3I0B, OBIJIO BHILIE 10 CPABHEHUIO
¢ TakoBbIM B AKD-7CD44". [Tocie Ky IsTHBUPOBAHUS KPHO-
koHcepBrpoBaHHBIX AK3-14CD44" Habnromanock MoBkIIIe-
HUE YPOBHS 3KCIPECCHH T'€HOB nanog, oct4, sox2, a B
HATHUBHBIX 00pa3liaX — ero CHIKEHHE.

Taxkum oGpaszom, nerictBue xomnoma Ha CPK pasHbix
HOITYJIALIUH OIyXOJIEBBIX KIETOK U3MEHSET HallpaBIICHHE UX
JanpHeHIen mudGepeHITMPOBKH.
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According to the theory of cancer stem cells (CSCs)
gaining recently more evidence the tumor contains sub-
populations of cancer cells with characteristics of stem or
progenitor cells. One of the markers identifying CSCs is
CD44. Due to the application of cryodestruction as both an
independent method and auxiliary stage in the therapy of
cancers, the issue about the effect of low temperatures on
different subpopulations of tumor cells continues to be
relevant.

The objective was to evaluate the effects of freeze-
thawing processes on the tumor forming ability of cells
expressing CD44, isolated from Ehrlich’s carcinoma (EC)
cell culture of 7 and 14 days of development.

EC cells were injected intraperitoneally (3x10° cells) to
female BALB/c mice and cultured in vivo. To 7 and 14 days
the EC cell culture (EC-7 and EC-14) was obtained. Cell
population with CD44 marker was isolated from EC-7 (EC-7
CD44%) and EC-14 (EC-14CD44") by magnetic separation
with magnetic sorter BD IMagnet (USA), then cryopreser-
ved in ascitic fluid without cryoprotectant according two-
stage program (1deg/min cooling rate down to —80°C, 300—
400 deg/min from —80 down to —196°C) and then recultured
in vivo (3%10° cells per mouse). Percentage of subpopula-
tions with phenotype CD44*CD24~ and CD44"&" was ana-
lyzed with flow cytometer (BD FACSCalibur, USA). The
expression level of nanog, oct4, sox2 genes was determined
by RT-PCR.

It was established that in EC culture, grown from native
cells of EC-7CD44*, the content of more differentiated cells
(CD44*CD24°) was higher than in similar cryopreserved
samples but the content of precursor cells (CD44"e") vice
versa was lower. In the EC culture grown from EC-14CD44*
we observed the similar effects, but the number of progenitor
cells in a culture grown from cryopreserved samples was
higher compared with those in the EC-7CD44*. After
culturing cryopreserved EC-14CD44* we noted an increased
expression level of nanog, oct4, sox2 genes, whereas in na-
tive samples the expression level of these genes was
reduced.

Thus, the effect of cold on CSCs from different popu-
lations of tumor cells changes the direction of their further
differentiation.
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YCTOMYMBOCTb Me3eHXUMaribHbIX CTPOMasibHbIX KNETOK, MHKanCynMpoOBaHHbIX
B anlbrMHaTHble MUKpoOcdepbl, K KPaTKOCPOYHOMY XpPaHEHUIO
npuv NOJIOXUTESNbHbLIX TeMnepaTtypax
[.H. TapycuH, B.C. 3awnkos, B.B. MyueHko, KO.A. lNeTpeHko
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Resistance of Mesenchymal Stromal Cells Encapsulated in Alginate
Microspheres to Short-Term Storage at Positive Temperatures

D.N. Tarusin, V.S. Zajkov, V.V. Mutsenko, Y.A. Petrenko
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

WHKancynsamms Me3eHXMMaJIbHBIX CTPOMAJIbHBIX KJIETOK
(MCK) B ansrunarasie Mukpochepsl (AMC) — nepcrexkTiB-
HOE HaIpaBJIeHUE KIETOYHON OMOTEXHOJIOTHH, TKaHEBOH
UHKEHEPHUHU U TPAHCIUIAHTOJIOTHH. B CBSA3M C 3TUM aKTyasb-
HBIM BOIIPOCOM SIBJISIETCSI pa3paboTKa HOBBIX METOJIOB Xpa-
Herns MCK B cocrae AMC.

Lenpro qaHHOM pabOTHI OBLTO U3YyYUTHh YCTOWYUBOCTH
MCK, nHKaNCyaHpOBaHHBIX B aIbTHHATHBIE MHKPOCHEpEI,
K KpaTKOCPOYHOMY XPAHEHHUIO NPH MOJOXKHUTEIbHBIX
TeMIIepaTypax.

Jna xpanenuss MCK, nnkancynupoBanHsix B AMC,
UCTIOJIb30BAJIM TEPMETHYHO 3aKPhIThIE IPOOUPKH, COepIKa-
mue 1 My KynsTypasbHO# cpenbl. Temmieparypa cocrasisuia
4,22 u 37°C. Ilocne xpaHeHHUs alIbTMHATHBIE MHKPOC(hEpbI
pactBopsuTH 1%-M pacTBOPOM LIUTPATA HATPHSL, 3aTE€M KJIIET-
KU KYJIETUBHPOBaIN B MOHOCIOE. JKuzHecriocodHocTs MCK
ompenernsmu 1o MTT-tecty. MeTabommuecKyto akTHBHOCTb
MCK orieHrBaH 10 CTENICHU BOCCTAaHOBIICHUS PEIOKC-HUH-
nukatopa AlamarBlue (AB). Kosdduument xinerounoit
a/Ire3uH OTIPEeIISUTH Iy TeM MoJicueTa He MPUKPETHBIINXCS
KJIETOK ITOCJIE CYTOYHOTO MOHOCIIOWHOTO KYJIETHBUPOBAHUSL.

B mporecce xpanenust MCK B Buzie CycnieH3uH IpH Beex
TEMIIEpPaTyPHBIX PeXXUMax HAOII0AAI0Ch OBICTPOE CHIKE-
HHE XHU3HECIIOCOOHOCTU U CTENEHU BOCCTaHOBIECHUS AB.
Tak, Ha 2-e cyTkM HHKYyOarmu xu3HecriocooHocts MCK coc-
taBisaaa 50-60%, a merabonnueckass aktTuBHOCTE 40—60%.
Bonee mmrenbHbIE CPOKH XpaHEHUSI COIPOBOXKIAINCH arpe-
ranueit kietok. Makancymsims MCK 8 AMC npenotspariiana
arperanuio 1 o3BoJjisila COXPaHNUTh )KU3HECTIOCOOHOCTh 1
MeTabO0INIECKyI0 aKTHBHOCTH Ipu 37 u 22°C Ha ypoBHE
60—-85% 1o 3-x cyTok HHKyOarmu. Bricokure moka3areis sxu3-
HECIIOCOOHOCTH COXPAHSINCH BIIOTH JI0 7-X CYTOK XpaHe-
HUs. B TO ke Bpems Ipu XpaHECHUN WHKAIICYITUPOBAHHBIX
MCK npu 4°C He BBISBICHO CYIIECTBEHHBIX PazIHYUil B
TIOKa3aTeNIsIX CPABHUBAEMBIX KJIETOK. MOYKHO MPEITONIOXKHUTH,
YTO HU3KHE IOKAa3aTeNU KU3HECIMOCOOHOCTU U MeTabo-
nmueckoil akruBHocTH MCK B ycnoBusix xpanenus mpu 4°C
OOBSACHSIOTCS HEIPUTOAHOCTBIO KyJIBTYPAJIBHOM CpeIbl IS
THITIOTEPMHYECKOTO XPAHCHHUSI.

Ycranoneno, yro uHKancymsanus MCK B AMC conpo-
BOXKIaJlach CHIDKEHHEM CTETeHH BOCCTaHOBIEeHHS AB B
3 paza. OTH pe3yabTaThl MOTYT CBHAETEILCTBOBATH O TOM,
yT0 npuunHoi ycroiunsoct MCK B npouecce xpaHeHust
IIPU TIOJIOKUTENIBHBIX TEMIIepaTypax ABJSAETCS CHUKCHHE
METa00JIMIECKOI aKTUBHOCTH P HHKarcyIsiun B AMC.
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Encapsulation of mesenchymal stromal cells (MSCs) in
alginate microspheres (AMS) is a promising direction of
cell biotechnology, tissue engineering and transplantology.
In this regard the important issue is the development of
new methods of storing MSCs in the AMS.

The aim of this work was to study the resistance of
MSCs encapsulated in alginate microspheres to short-term
storage at positive temperatures.

Encapsulated MSCs were stored at 4, 22 and 37°C in
sealed tubes containing 1 ml of culture medium. After
storage, the alginate microspheres were dissolved in 1%
sodium citrate solution and the cells were cultured in
monolayer. Viability was determined by MTT-test. Metabolic
activity of MSCs was evaluated by the reduction of the
redox indicator AlamarBlue (AB). Cell adhesion was deter-
mined by counting non-adhered cells after 24 hrs monolayer
culture.

The storage of the MSCs in suspension at all the tem-
peratures resulted in a rapid decrease in viability and the
AB reduction level. On the 2™ day of incubation, the viability
of MSCs was 50—60%, while the metabolic activity comp-
rised 40-60%. Longer storage has been accompanied by
cell aggregation. Encapsulation of MSCs in AMS prevented
cell aggregation and allowed to preserve the viability and
metabolic activity at 37 and 22°C in the 60—-85% range for
up to 3 days of incubation. High rates of viability remained
until the 7" day of storage. However, the storage of MSCs
at 4°C revealed no significant differences between encap-
sulated and non-encapsulated cells. We can assume that
the low level of metabolic activity and viability of MSCs
during storage at 4°C can be associated with the unsuitability
of the culture medium for hypothermic storage.

It was established, that the encapsulation of MSCs in
AMS was accompanied by the 3 times decrease in the AB
reduction degree. These results may indicate that the resis-
tance of the MSCs during storage at positive temperatures
can be caused by the reduction of metabolic activity after
AMS encapsulation.
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Analysis of IDO-dependent Inmunomodulatory Effect of Mice Fetal Liver
Mesenchymal Stem Cells Prior to and After Cryopreservation
A.Yu. Dimitrov, T.G. Dubrava, A.N. Goltsev

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

Peakuuio «TpaHcmiaHTaT npotuB xo3suHay (PTIIX),
BO3HHUKAIOIIYIO 1OCJIe TPAHCIUIAHTAIIMN THCTOHECOBMEC-
TUMOTO KocTHOro Mo3ra (KM), accoruupyrot ¢ ayToUMMyH-
HOW maTonorueii. B Tepanun ayTonMMyHHBIX 3a00JI€BaHUIA
(AW3) mmpoko NCTIONB3YIOTCS KIETKU (DeTaTbHOM NeYeHN
(@I1), obmamaronzic UIMMYHOKOPPUTHPYOIINM 3 dhekToM
Oiiaromaps colepiKaHUI0 ME3EHXHUMAIbHBIX CTBOJIOBBIX
ki1eTok (MCK), cHHTE3MPYIONX HHAOJAMUH 2,3-IHOKCHUTe-
Hazy (J10). Pabota 3Toro hepmMeHTa MPUBOAUT K CYIIPECCHU
s¢dexropHbIX T-KICTOK M aKTHBALIK PETYISTOPHBIX T-Kite-
TOK (T ), 9TO CHIDKAET BhIpakeHHOCTh AW3. Dkcnepumen-
TaJ'ILHy}O nnaktuBanuio MJ1O nmpoBoasT ¢ ucrionp30BaHNEM
KOHKypeHTHoro nHruouropa 1-merunrpunropana (1-MT).
W3BecTHO, 4TO KPUOKOHCEPBUPOBAaHUE 00ECIEUNBACT HE
TOJIBKO JIOJITOCPOYHOE XpaHEeHHe bnoMarepraia, HO © MOYKET
N3MEHSATh ero XapakTepucTuKH. Llems paboTsl — rccienoBaTh
NJIO-3aBuCHMBII MEXaHWU3M BIMSHHS HATUBHBIX 1 KPHOKOH-
cepBupoBaHHbIX MCK @I Ha T .~KJIETKH MBIILIEH B MOJIENH
PTIIX.

CycneH3HIo KIeTOK MOMydald ITyTeM TOMOTE€HU3alnU
OII mermeit muann C57BL (14-e cytkn). @pakuuro CD105*
(MCK) BBIIETSIIT METOJJOM HIMMYHOMAarHUTHOTO COPTHHTA.
Knetku (1X10° ki1eTOK/MII) KPUOKOHCEPBUPOBAIH MOJ
samuroit 10% JIMCO B mporpaMMHOM 3aMOpakuBaTelie
VYOII-6 (CKTE ¢ OIT UTTIKuK HAH Ykpanssr) mo mporpamme:
oxJaxiaeHue co ckopoctbio 10 rpag/mun g0 —25°C ¢
MOCTIEYIONIMM MOTPYXKEHHEM B XHUIKUH a30T. OOpa3isl
oTorpeBaiy Ha BojsiHOU OaHe mpu 40°C 10 HCYe3HOBEHUS
tBepaoit daswl. [Jns maaktuBanmu MO mpoBommim
uHkyOanuio kiaeTok @Il c 1 MM 1-MT npu 37°C B Teuenue
2 4. JInsg uaaykiuu octpoit PTIIX netanbHO 001y4eHHBIM
mbimam (CBA/HXC57BI1)F1 By TpuBeHHO BBO MM 5X10°
kieTok KM ¢ 30% krnerok mmdoysioB Mbiueid iuann CBA/
H; 5%10° HaTuBHBIX WK KprOKoHCepBUpoBaHHBIX MCK OIT
BBOJWJIM CPa3y MOCIIE MHIYKIUH TaTOJIOTHH. IHTeHCHBHOCTD
PTIIX oneHuBamu Ha 14-e CyTKH IOCIIE MHAYKIUH U JICICHHUSI.
Conepxanne T =B celne3eHKax PELUIECHTOB OLCHHBAIM
Ha npOTquOM IUTO(IyOpUMETpe C UCIOIB30BaHUEM
anruren k Foxp3, CD4 u CD25.

Yeranosieno cumkenne conepxanns Ty perunuen-
toB ¢ PTIIX. ITokazan I/IMMyHOKOppI/IFI/Ip}IK)H.II/II/I ¢ dekt
MCK OII ma monenu octpoit PTIIX, BeIpaxkarouuiics B
crumymauun T . BeIsBICHA 3aBHCHMOCTD MKy KIIH-
HudeckuM mnpossieHueM PTIIX u cHukeHueM MHTECHCUB-
HOCTH (popMUpoBanus T 'y XKHBOTHBIX ITOCIIC BBCICHHS
MCK @11, O6pa60TaHHLIX 1-MT. KpuokoHcepBupoBaHUE
OKa3bIBaJIO OTIPEJICIICHHOE BIMSHUE HA TEPANICBTHYECKYIO
aktuBHOCTE MCK ®II npu newennu AU3 in vivo.

[omy4eHHbIe TaHHBIE CBUCTEECTBYIOT O BAYKHOM poH
MO B peanmzanuu aktuBHOCTH MCK @I 1t MOTYT yUnTHI-
BaThCS IIPH pa3pabOTKe METOIOB Ki1eTouHOH Tepanun AN3.
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Graft-versus-host disease (GVHD) occurring after trans-
plantation of histoincompatible bone marrow (BM) is
associated with autoimmune pathology. In the treatment of
autoimmune diseases (AIDs) there are widely used fetal
liver (FL) cells possessing an immunocorrecting effect due
to the content of mesenchymal stem cells (MSCs), synthe-
sizing indoleamine-2,3-dioxygenase (IDO). Functioning of
this enzyme leads to the suppression of effector T cells and
activation of regulatory T cells (T, ) that reduces the seve-
rity of AIDs. Experimental inactivation of IDO is performed
using a competitive inhibitor 1-methyltryptophan (1-MT).
It is known that cryopreservation provides not only long-
term storage of biomaterial but also can alter its characte-
ristics. The purpose of research was to study the IDO-de-
pendent mechanism of the effect of native and cryopreserved
FLMSCsonT, cells in mice in the model of GVHD.

The cell suspensmn was derived by homogenization of
C57BL mice FL (day 14). CD105" fraction (MSCs) was
isolated by immunomagnetic sorting. Cells (1x10° cells/ml)
were cryopreserved under 10% DMSO protection in pro-
grammable freezer UOP-6 (Special Designing and Technical
Bureau with Experimental Unit of the Institute for Problems
of Cryobiology and Cryomedicine of NAS of Ukraine) using
the following program: cooling rate of 10 deg/min down to
—25°C, followed by plunging into liquid nitrogen. Samples
were thawed in water bath at 40°C until the disappearance
of solid phase. To inactivate IDO the FL cells were incubated
with 1 mM 1-MT at 37°C for 2 hours. For the induction of
acute GVHD lethally irradiated (CBA/HXC57BI) F1 mice were
injected intravenously with 5x10° BM cells with 30% lymph
node cells of CBA/H mice; 5%10° native or cryopreserved
FL MSCs were introduced immediately after the induction
of pathology. GVHD intensity was assessed to day 14 after
induction and treatment. Content of T, in the spleen of
recipients was assessed with flow cytometer using antibo-
dies to Foxp3, CD4 and CD25.

Reduction in T content was noted in recipients with
GVHD. We have shown the immunocorrecting effect of FL
MSCs in the model of acute GVHD, which was manifested
in the stimulation of T, There was established the de-
pendence between clinical manifestation of GVHD and de-
crease in intensity of T _ formation in animals after admi-
nistration of FL MSCs treated with 1-MT. Cryopreservation
had a certain influence on therapeutic activity of FL MSCs
in the treatment of AIDs in vivo.

The findings attest an important role of IDO in imple-
menting the activity of FL MSCs and may be considered
when developing the methods for cell therapy of AIDs.
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BnusHue pasnunyHbix KOHUEHTpauun kpuonpotektopa AIMCO Ha ypoBeHb
aKcnpeccumn stemness-reHOB B CTBOJIOBbIX KieTKax ceTanbHOU
nevyeHu Mbiwen 40 N Nocrie KPUOKOHCePBUPOBaAHUA
M.A. Bopucos, A.FO. OnmuTtpos, M.B. OctaHkos, A.H. lonbLes

UHcmumym nipobriem kpuobuorozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Effect of Different DMSO Concentrations on Expression Level of Stemness
Genes in Mice Fetal Liver Stem Cells Prior to and after Cryopreservation
P.A. Borisov, A.Yu. Dimitrov, M.V. Ostankov, A.N. Goltsev

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

KpuokoHcepBupoBaHue sBIsCTCS 0043aTENbHBIM 3Ta-
TIOM MCIIOJIB30BaHMS KJIETOYHOTO MaTepraa B KITHHIYECKON
IIpaKTHKe. BappupoBanue ycnoBrii KpHOKOHCEPBUPOBAaHUS,
BKJTIOYasl HA4aJIbHBIE ATAITBI IPEeIo0paboTKN KPHOIPOTEK-
TOPOM, MO>KET OKa3bIBaTh Pa3HOE BIMSHNE Ha XapaKTePHCTH-
k1 6nooObekTa. Mesenxumanbhbie (MCK) u remonostudec-
kue (['CK) cTBonoBbie kiteTku peTanbHoM medeHu (KDIT)
LIMPOKO NIPUMEHSIOTCA B KIETOUHOH Tepanuu. [Tnropumno-
TEHTHOCTH CTBOJIOBBIX KJIETOK KOHTPOJIHMPYETCS PSIOM
TPAaHCKPUIIIMOHHBIX ()aKTOPOB, HANOOJIEE 3HAUUMBIMH U3
KOTOPBIX sIBIstoTCst Nanog, Oct4 1 Sox2. AHaIU3 COCTOSHUS
stemness-reHoB MOXKET JIaTh TOHUMaHHUE TPUHLIUIIOB (GyHK-
LIMOHMPOBAHMS TCHOMHOTO armnapara KJIeTOK I10CJie KpHKOH-
CEpBHPOBAHUS ¥ ONTUMH3HPOBATH €T0 CYIIIECTBYIOIHUE ITPO-
TOKOJIBI.

Lenp uccnenoBaHUs — M3YYUTH BIMSHUE TEMIIEPATyPhI
9KCIO3WINN W Pa3sHBIX KOHIEHTPALUH KPHUOIPOTEKTOpa
mumetuicyiaspokcuaa (JJMCO) Ha ypoBeHb IKCIPECCHH
TCHOB 1anog, oct4 1 sox2 B CTBOJIOBBIX KJIETKaX (eTabHON
MICUEHH MBILIEH 10 U 1OCIe KPHOKOHCEPBUPOBAHUS.

Mamepuansi u memoOul. CyCTIeH3HIO KJICTOK TOTyYann
METOIOM FOMOT€HHU3aIMH (eTanbHOM neueHu 14 u 18 cyTok
recranuu Mplnei mann C57BL. @pakmuun CD105 (MCK)
u CD117* (I'CK) K®II nomyyanu MeTonoM UMMYyHOMAarHUT-
Horo copTupoBanusl. K BbIIeIeHHBIM (hpaKIMsIM ITPpU TeMIIe-
parype 20 wu 4°C nobasmsuiu JIMCO, koHeuHast KOHIIEHTpa-
st KOToporo coctanisaa S uiau 10%. DKCIO3ULHIO KJIETOK
B PacTBOpE MPOBOIMIIH B TedeHHe |0 MUH IpH BBILICYKa3aH-
HOM Temmeparype. CycleH3HI0 KIeTOK KpHOKOHCEPBUPO-
BaJIM Ha porpamMmmHoM 3amopaxusareine YOII-6 (CKTbD ¢
OII UTTKuK HAH Ykpaunsr) co ckopocTsio 1 rpaj/MuH 10
—25°C ¢ nocaeayoumM Morpy>KeHneM B )KUAKHHA a30T, 0TO-
rpeBaiu Ha BozsiHON Gane mpu 37°C. AHaJIN3 3KCIIPECCHH
T€HOB nanog, oct4, sox2 B CyONOMyNAIMAX HATUBHBIX, IKCIIO-
HUPOBAaHHBIX C KPHOMPOTEKTOPOM M KPHOKOHCEPBHUPO-
BaHHBIX KJeTOoK mposommin MetogoMm OT-IILP anammza
(metomom AACt). Pesymnbrarsl 00pabaThIBaIM CTaTHCTHIEC-
K 110 MeTory CTBhIOZICHTA C HCTIOb30BaHUEM KOMITBIOTEP-
HOM nporpaMmsl «Originy.

Pe3ynbraTh! HCccIe0BaHUS TOKA3aJIH, YTO TOBBIIICHHUE
KOHIIEHTPALMH KPHOTIPOTEKTOpa IMIPUBOHIIO K CHIDKCHHIO
YPOBHS SKCIPECCUH Stemness-TeHOB /10 U I10CJIe KPUOKOH-
CEpPBUPOBaHUS. DKCIO3UINS C OXJIaXKICHHBIM KPHOIIPOTEK-
TOPOM OKa3bIBaJla MEHBIIIEE BIMSHIE Ha TaHHBIA TapameTp.
B xnetkax, koropsle 3amopaxusani ¢ 10%-m JIMCO, nobas-
JICHHBIM B cpeny npu temieparype 4°C, ypoBeHb 3KcIpec-
CHU 10 U TOCJIe KPHOKOHCEPBUPOBAHUS M3MEHSJICSI B
HaUMEHBIIEH CTETIEHH 110 CPABHEHUIO C HATUBOM.
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Cryopreservation is a mandatory stage for using cell
samples in clinical practice. Varying conditions of cryo-
preservation, including the initial stages of treatment with
cryoprotectant may have different effects on the charac-
teristics of bioobject. Mesenchymal (MSCs) and hemato-
poietic (HSCs) stem cells of fetal liver (FLC) are widely
applied in cell therapy. Pluripotency of stem cells is controlled
by a number of transcription factors, the most significant of
which are nanog, oct4 and sox2. Analysis of the stemness-
genes status can give understanding of the functioning of
cell genomic apparatus after cryopreservation and optimize
the existing protocols.

The research aim was to study the effect of exposure
temperature and different concentrations of cryoprotectant
dimethyl sulfoxide (DMSO) on the expression level of
nanog, oct4 and sox2 genes in mice fetal liver stem cells
prior to and after cryopreservation.

Materials and methods. The cell suspension was
procured by homogenization of C57BL mice fetal liver of 14
and 18 gestation days. CD105" (MSCs) and CD117* (HSCs)
fractions of FLCs were obtained by immunomagnetic sor-
ting. The extracted fractions were supplemented with DMSO
at 20 or 4°C, final concentration of cryoprotectant in the
solution was 5 or 10%. Cell exposure in the solution was
carried out for 10 min at the stated temperatures. Cell
suspension was cryopreserved using the programmable
freezer UOP-6 (Special Designing and Technical Bureau with
Experimental Unit of IPCC of NAS of Ukraine) with the
cooling rate of 1 deg/min down to —25°C and following
plunging into liquid nitrogen, then thawed in water bath at
37°C. The expression of nanog, oct4, sox2 genes in
subpopulations of native cells, those exposed to cryopro-
tectant and cryopreserved ones was analyzed by RT-PCR
(using AACt). The results were statistically processed by
Student’s t-test using Origin software.

The results showed that elevated cryoprotectant con-
centration resulted in a lower expression level of stemness-
genes before and after cryopreservation. Exposure with the
cooled cryoprotectant had less effect on this parameter. In
the cells frozen with 10% DMSO added at 4°C the expres-
sion level prior to and after cryopreservation changed in
the least degree if compared to the native.
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MHKancynaumua KNeTok B alibriMHaTHble MUKpocdepbl CHMKaeT
TOKCUYEeCKOoe AeNCTBUE KPUOMPOTEKTOPOB Npu BUTpudUKaumm
B.C. 3ankos, B.B. MyueHko, [1.H. TapycuH, KO.A. lNeTpeHko
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Encapsulation of Cells into Alginate Microspheres Reduces
Toxic Effect of Cryoprotectants During Vitrification
V.S. Zaikov, V.V. Mutsenko, D.N. Tarusin, Yu.A. Petrenko

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

BuTpudukanus TpexMepHbIX TKaHEHHKEHEPHBIX KOHC-
TPYKIMH — NMEPCIEKTUBHBIN KpHOOHOIOTHYECKHUI TTOAX O,
HIO3BOJISIFOLIMI COXPaHHUTh KaK )KM3HECTIOCOOHOCTh U PyHK-
IIHOHAJIbHBIE CBOWMCTBA KJICTOK, TaK U CTPYKTYPHBIE 0COOCH-
HOCTH ¥ TPEXMEPHYIO OpraHu3aniio 6rnoodsekTa. MHOroobe-
LIAIONIMM HaIlpaBJIeHUEM TKaHEBOW MH)KCHEPHH SIBIISICTCS
MHKATICYJIAIH KICTOK B aJlblMHATHBIE HOCHTENH. Panee
HaMH ObLIO YCTaHOBJICHO, YTO AJIS yCIEUTHON BUTpU(pUKa-
LIMM MHKAICYITNPOBAHHBIX ME3EHXMMAIIBHBIX CTPOMAJIBHBIX
kierok (MCK) HeoOX01uMO IPOBOANTH O0JIee ITUTENBHYIO
9KCIIO3HUILHUIO C PACTBOPOM KPHOIPOTEKTOPOB MO CPABHEHHIO
¢ cycnensuen kietok. [Ipu aToM Goliee mpoaoKUTEIbHAS
9KCTIO3UIMS 3HAYMMO He BIIMsUIA Ha MOP(OPYyHKIINOHAIb-
Hble cBoMcTBa MHKancynupoBanHbix MCK u mo3Bossiiia
MOJyYNUTh BBICOKHE TOKa3aTeNN UX XU3HECIMOCOOHOCTH
nocje BUTPU(PUKAIIUH. ITO MOXKET OBITH CBSI3AHO C TEM, YTO
MHKAICYISIHS B aJIbTMHATHBIE HOCUTEIHU CHIDKAET HEraTHB-
HOE JIeHCTBHE KPUOTIPOTEKTOPOB Ha 3Tale SKCIIO3UIIHH.

Lenbro naHHO# pabOTHI OBUIO H3YYHUTh BIMSHNE HHKATI-
CYJSIIMH B JIbTMHATHBIE MUKPOCQEpHl Ha XKHU3HECII0CO0-
HOCcTh MCK mocie 3Kco3unuu U BUTpU(UKAUK B MHO-
TOKOMITOHETHBIX PAaCTBOPAX KPHOIPOTEKTOPOB.

B pa6ote ucnonp3oBaiin MCK nepMbl B3pOCIoro 4eino-
Beka 6—8 maccaxeil. B kauecTBe KpHO3AMIUTHBIX cpe[] OBLITO
BBIOpaHo 5 pacTBopoB: pactop 1—10% JIMCO; 0,5 M caxa-
po3sr; 20% 3" 1 20% I1]1 (8,45 M); pacteop 2 — 10% JIMCO,;
0,5 M caxapossr u 30% OI" (7,31 M); pactBop 3 — 10%
JAMCO; 0,5 M caxapo3sl u 40% OTI' (9 M); pacteop 4 — 10%
JIMCO; 0,5 M caxapossr 1 50% II" (10,88 M); pactop 5 —
10% AMCO; 0,5 M caxapo3sl u 60% O1" (12,68 M).

OKCIO3UIMIO MHKANICYTUPOBAHHBIX KJIETOK C PacTBO-
paMHu KpUOIIPOTEKTOPOB IIPOBOIMIIN B TEUEHUE 5 MHH IIPH
20°C. O6pa31pl 3aMOPAKUBAIIH ITyTEM IPSMOTO OTPyKe-
HU B )XuAKUH a30T (—196°C). XKuznecroco6Hocts MCK 1o
U TI0CJIe KPUOKOHCEPBUPOBAHUS OICHUBAIN C UCIOJIB30-
BanueM MTT-recra.

Bb110 yeranoBneHo, yto xxusnecriocodHocts MCK B cyc-
NEH3UHU TI0CNIe 3KCIO3UIMH C PACTBOPAMH KPHOIPOTEK-
TOPOB CHUKAJIACH TTPH YBEJIMYEHUH OOITIeH MOJISIPHOMN KOH-
LEHTpauuy pacTBopa. [Ipn 3TOM 3KCIIO3ULHS KIIETOK B pacT-
BOpeE 5 MPHUBOAMIA K IOJHOW MOTEpE KU3HECIOCOOHOCTH
KJIeTOK. HarmpoTuB, ypoBeHb )KU3HECTIOCOOHOCTH HHKAIICY-
nupoBaHHBIX MCK mocine 9KCIo3uIiy ¢ KaXIbIM U3 pacT-
BOpoB ocraBaicd Bbime 70%. IIpu 3ToM Hcnonb3oBaHHUe
KPHO3ALIUTHBIX PaCTBOPOB C OoJee BEICOKOH 001Iei MOIsIp-
HOI1 KOHIIEHTpaIMeH MTO3BOJIIIO JOOUTHCS OJM3KUX MOKa3a-
Terneil sxu3HecrnocobHocTr HHKancyaupoaHHbx MCK 1o u
T10CIIe 3aMOPAKUBAHU-OTTaHBaAHMS.

[NonydeHHbIe JaHHbBIE CBUIICTENBCTBYIOT O TOM, YTO UH-
kancynauug MCK B anbruHaTHble HOCHUTENH TO3BOJSIET
CHHU3UTH HETaTHUBHOE JIeHCTBHE PACTBOPOB KPHOTIPOTEKTO-
POB, IPOBOANTH OOJIEE [UTUTEIIFHYIO SKCIIO3UINIO B TAHHBIX
pacTBopax Hu, B pesyibraTe, MOBBICUTh 3((EKTUBHOCTD
KPHOKOHCEPBUPOBAHHUS.
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Vitrification of three-dimensional tissue-engineered
contructs is a promising cryobiological approach that allows
preserving both the viability, functional properties of cells
and structural features and three-dimensional organization
of bioobject. Cell encapsulation into alginate carriers is a
promising direction of tissue engineering. Previously, we
have established that a successful vitrification of encap-
sulated mesenchymal stromal cells (MSCs ) needs more pro-
longed exposure with cryoprotectant solution if compared
with cell suspension. In this case more prolonged exposure
did not significantly affect the morphofunctional properties
of'encapsulated MSCs and allowed to achieve high viability
indices after vitrification. This may be due to the fact that
encapsulation into alginate carriers reduces a negative effect
of cryoprotectants at exposure stage.

The aim of this work was to study the effect of encap-
sulation into alginate microspheres on MSCs viability after
exposure and vitrification in multicomponent cryoprotectant
solutions.

We used MSCs of adult human derma of 68 passages.
As cryoprotective media there were selected 5 solutions:
solution 1 — 10% DMSO; 0.5 M sucrose; 20% EG, and 20%
PD (8.45 M); solution 2 — 10% DMSO; 0.5 M sucrose and
30% of EG (7.31 M); solution 3 — 10% DMSO; 0.5 M sucrose
and 40% of EG (9 M); solution 4 — 10% DMSO; 0.5 M
sucrose and 50% EG (10.88 M); solution 5 — 10% DMSO;
0.5 M sucrose and 60% EG ( 12.68 M).

The exposure of encapsulated cells with cryoprotectant
solutions was carried out for 5 min at 20°C. Samples were
frozen by direct immersion into liquid nitrogen (—196°C).
MSCs viability before and after cryopreservation was
assessed using the MTT assay.

The viability of MSCs in the suspension after exposure
with cryoprotectant solutions was established to decrease
with increasing the total molar concentration of the solution.
In this case the cell exposure in the solution 5 resulted in a
complete loss of cell viability. In contrast, the viability level
of encapsulated MSCs after exposure with each of the
solutions remained above 70%. The use of cryoprotective
solutions with higher total molar concentration enabled to
achieve close indices of viability of encapsulated MSCs
prior to and after freeze-thawing.

The findings suggest that MSCs encapsulation into
alginate carriers allows to reduce a negative effect of cryo-
protective solutions, to implement more prolonged exposure
in these solutions and, as a result, to improve the efficiency
of cryopreservation.
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CoxpaHHOCTb UMMOOUITN3OBAHHbIX B renfax KrneTok
Escherichia coli M-17 npu HU3Kux Temneparypax
T.B. Jopodbeesa, E.B. Kyaookouesa
UHcmumym nipobriem kpuobuornozuu u KpuomeduyuHsl HAH YkpauHbl, 2. Xapbkos
Preservation of Escherichia coliM-17 Cells
Immobilised in Gels Under Low Temperatures
T.V. Dorofeyeva, E.V. Kudokotseva

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

B xommiexkcHo# Tepanuu 1 npouiIakKTHKe 11cOn030B
JKKT mupoko HCIOIB3yI0T MUKPOOPTaHU3MEI — IPOOHO-
THKH, B TOM 4Kclie mramm Escherichia coli M-17.

B nacrosmee BpeMs pa3pabaThIBalOT IPOOHOTHIECKHE
npenapatsl [V moxoneHus — CHHOMOTHKH, IMMOOMITH30BaH-
HBIE B TeJIsIX WK Ha copOeHTax. [l XxpaHeHus mpenapaToB
MIPOOMOTHKOB NMPUMEHSIOT JTHOPHUIN3ALNIO U pa3IndHbIC
HU3KHe Temneparypsl. COXpaHHOCTh MHKPOOPIaHU3MOB,
MMMOOMIM30BaHHBIX B TeJISIX MTPH HU3KUX TeMIIepaTypax,
HAXOJUTCS HA CTAJNU U3yUYCHHUS.

Ienbto uccnenoBaHus OBUTO U3YUYEHHE KU3HECTIOCOO-
HOCTH KJIETOK E.coli M-17, iMMOOMIIM30BaHHBIX B OJIOKaX U
rpaHyJax rejiey ajnbruHara HaTpus 1 k-kapparnHaHa rmocie
XpaHEeHUs B TeueHUe 6 MecsiueB npu teminepatypax 4, —20,
-80,-196°C.

O06bexToM HccneoBanus ObUT mTaMM OakTepuii E.coli
M-17. bakreprun IMMOOHIM30BAITN B OJIOKAX U TPaHyax allb-
THHATa HATpHs U k-KapparuHaHa v 3aMOpakKMBaJIH B KPHO-
npodupkax («Nuncy, CIHA) ¢ pabounm o6bemom 1,8 mi
o 1,5 mi knetok u o 10 rpanyi coorBeTcTBeHHO. KoHTpO-
JIEM CITy>KMJIA CYCIIeH3Us OaKTepUaIbHBIX KJIETOK B POCTOBOH
cpene M9. B pabote ncnonap30Baiu CIEAyIONIHE PEKUMBI
3aMOPaKHBaHUS: OXJIKIEHUE CO CKOpOCThIO 1 1 20 rpas/mMuH
110 —40°C ¢ moCleAyONUM MOTPYKEHUEM B JKUIKUH a30T, a
TaKXkKe C HEKOHTPOJIUPYEMOH CKopocThro 10 —196°C.

YcTaHOBIIEHO, UTO TIPH OXJTAXKICHUHN Ki1eToK E.coli M-17
B cpeae M9 co ckopoctsimu 1 1 20 rpag/mus 1o —40°C u no-
CIIEIYIONIUM MOTPYKEHHUEM B KUIKUI a30T ¥ IPU 3aMOpa-
JKHBAaHUH C HEKOHTPOIUPYEMO CKOpOCThI0 10 —196°C xu3-
HecnocoOoHocTh OakTepuii (/g KOE/Min) cocraBisuia 9,25 +
0,04; 9,44 + 0,04; 9,50 = 0,03 COOTBETCTBEHHO, YTO HE3HAYMMO
OTJIMYAJIOCh OT KOHTPOJIS.

OxutakeHne MMMOOMITH30BaHHBIX OaKTepwii B resix 1%
aneruHata u 1% k-xapparuHaHa npH yKa3aHHBIX BBIIIE
peXuMax 3aMOpaKUBaHMS 3HAYMMO HE BIMSIIO HA JKHU3HE-
CTIIOCOOHOCTH KIICTOK.

Jnst n3ydeHus BIMSHAS YCIIOBUH XpaHEHUS Ha KU3HE-
CIIOCOOHOCTH KJIETOK 00pa3IIbl TOMEIAIN B XOJIOAMIEHBIE
KaMepsl ¢ TeMIlepaTypHbIMU pexuMamu 4, —20, —80°C, a
4acTh 00pa3OB 3aMOPAKUBAIIH [Ty TEM ITOTPYKESHHS B KK/
KM a30T.

[Tocne xpaHeHus Ha MPOTSKEHUH 6 MecsneB npu —80 u
—196°C xoaM4ecTBO KU3HECIIOCOOHBIX CBOOOIHBIX U HIMMO-
OMM30BaHHBIX KIETOK E. coli M-17 3Ha4MMO He H3Me-
HUIIOCH, a ipH 4 1 —20°C — 3HaunMo yMeHbImI0Cch. Hanbo-
Jiee HU3KHeE MTOKa3aTeNn KU3HECTIOCOOHOCTH CBOOOIHBIX U
UMMOOMIII30BaHHBIX OaKTepHil OTMeUalIn OCIIe XpaHeHUS
npu —20°C.

[Nomy4eHHbIe pe3ynbTaThl CBUIETEIBCTBYIOT O 3aIIUTHON
(YHKIMM TeNel abIruHaTa HaTpus U k-KapparnHaHa npu
HU3KHX TEMIIEpaTypax.
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Probiotic microorganisms, including Escherichia coli
M-17 strain are widely used in a combined therapy and pre-
vention of gastrointestinal dysbiosis.

Currently there are developed the probiotic preparations
of IV generation: sinbiotics, immobilized in gels or sorbents.
To store the probiotic preparations one applies freeze-drying
and storage at different low temperatures. The integrity of
microorganisms immobilized in gels at low temperatures is
under study.

The research was aimed to study the viability of E.coli
M -17 cells immobilized in blocks and granules of sodium
alginate and k-carrageenan gels after storing within 6 months
at4,-20,-80, and —196°C.

The object of the study was bacteria E.coli M-17 strain.
The bacteria were immobilized in blocks and granules of
sodium alginate and k-carrageenan, and frozen in 1.8 ml
cryovials (Nunc, USA) by 1.5 ml of cells and 10 granules
respectively. Suspension of bacterial cells in M9 growth
medium served as the control. In research we used the fol-
lowing freezing regimens: cooling with 1 and 20 deg/min
rate down to —40°C followed by immersion into liquid
nitrogen, as well as with uncontrolled rate down to —196°C.

It was established that cooling E.coli M-17 cells in M9
medium with rates of 1 and 20 deg/min to —40°C followed by
immersion in liquid nitrogen and freezing with uncontrolled
rate down to —196°C resulted in following indices of bac-
terial viability (/g CFU/ml): 9.25 + 0.04; 9.44 + 0.04;
9.50 + 0.03, respectively, that was insignificantly different
from the control.

Cooling of immobilized bacteria in 1% alginate and 1%
k-carrageenan gels under the mentioned above cooling regi-
mens did not significantly affect a cell viability.

To study the effect of storage conditions on cell viability
the samples were placed into cold-storage chambers with
temperature regimens of 4, —20, —80°C, and some samples
were frozen by immersion in liquid nitrogen.

After storing within 6 months at —80 and —196°C the
number of viable free and immobilized cells of E.coli M-17
was not significantly changed, but in case of 4 and —20°C it
significantly decreased, the lowest levels of viability of free
and immobilized bacteria was noted after storage at —20°C.

The results indicate a protective function of sodium
alginate and k-carrageenan gels at low temperatures.
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