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Study of Placenta Tissue Saturation with Dimethyl Sulfoxide
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[IpoBeneHo UcciIe0BaHKUE HACKIIICHHS 00Pa3LoB IUIaeHTh AuMeTuiIcybhokcuaom (JIMCO) merogamu JICK u SIMP.
O6pa3iel mianeHTs! Beiaepxkusanu B 10, 40, 60 macc % pactBopax JIMCO ot 20 mun 10 7 cyT. [lokazano, 4To mocie
SKBWIIMOpALIMK TKaHH IUTALEHTHI B TedeHue 21 4 u Gonee Habmonaercst ymenblueHue kontenTpaiuu JJMCO B TkaHH, 4TO,
BEPOSITHO, CBSI3aHO C IIPOLIECCAMH, B OCHOBE KOTOPBIX JISKAaT MEXaHU3MbI XMMUYECKOM PUPOJIBL.

Knrouesvie cnosa: nnanenra, JIMCO, nuddepennnanbHas ckanupyronias kanopumetpus, IMP

[poBeneHo mocniakeHHs] HACHUEHHs 3pa3KiB IuialieHTH qumerticyibdokcugoM (IMCO) meronamu JICK i IMP. 3pazku
wiarieHTy ButpumyBaid B 10, 40, 60 mac % IMCO Bix 20 xB 10 7 1i6. [TokazaHo, 110 micist eKBUIiOpaIlii TKAaHWHH [UTAICHTH
npotsroM 21 roj i OLIbIIe CrocTepiraeThest 3MeHIeHHs KortieHTpartii JIMCO B TkaHuUHI, 1110, MAOyTh, ITOB’SI3aHO 3 IPOIICCAMH,

B OCHOBI SIKHX JIS)KATh MEXaHI3MH XIMIYHOT TPUPOJIH.

Knrouoei cnosa: nnanenra, IMCO, nudepenuilina ckanyroda kaaopumerpis, IMP.

The study of placenta samples’ saturation with dimethyl sulfoxide (DMSO) by means of DSC and NMR methods was carried-
out. Placenta samples were exposed in 10, 40, 60 % (w/w) DMSO solutions up to 7 days. A decrease in DMSO concentration in tissue
after placenta tissue equilibration within 21 hrs and longer was shown, that was probably related to the processes, based on the

mechanisms of chemical origin.

Key-words: placenta, DMSO, differential scanning calorimetry, NMR.

[Ipemapatel u3 3MOpuONIAEHTAPHBIX TKaHEH
HAaXoAAT IMIMPOKOE MPUMEHEHHE B MEIHIMHCKOU
npakTuke [2, 4, 7], B CBA3U C dTUM BO3HHUKJIA
HEOOXOAMMOCTH XPaHEHUS ITHX TKAHE!, B YACTHOCTH,
TKaHU TUTALlEHTH B T€UEHHUE JIUTEIHLHOTO BPEMEHH.
[lepciekTUBHBII METOA XpaHEHHUS TKaHH — HU3KO-
TeMIIepaTypHOe KOHCEPBUPOBAaHHUE U XpaHEHHUE IIPH
TEMIIEpaType >KUAKOTO a30Ta.

CornacHo pekoMeHAauusM [3] mpu KpHUOKOH-
CEpPBUPOBAHMH IJIALICHTAPDHON TKaHU B KaueCTBE
kpuonpotekropa (KII) ucnonszyerca IMCO. Bpems
SKBUJIMOpanuu IuIarieHTsl B pactBopax AMCO (20
muH) u koHuentpanuu KII (8-10%) Obutn HalimeHbI
SMITUPUIECKU C YIETOM padoT [8, 9], BEITOTHEHHBIX
B 1964-1965-x romax [1]. OmHako mUHaAMHKa
HaCBIIEHUS TKaHU KpuonpoTtekropom JIMCO panee
HE HcclenoBajiachk. B mutepaType OTCYTCTBYIOT
JaHHBIE O TAKMX (PU3UIECKHX MPoLeccax, Kak (pa3oBble
Mepexo/ibl ¥ CTEKIJIOBaHUE B 00pa3Lax IUIaleHThI I10cie
sxkBunMOpanuu B pactBopax KII nmpu Huzkoreme-
paTrypHOM KOHCEPBHUPOBAHHH.

Meton SAIMP naeT BO3MOYXHOCTH YHCIIEHHO
OTIPENICINTh KOHIEHTPAINIO TPOHUKAIOIIETO B TKAHb
KII, a guddeperunanbHas cCKaHUPYIOLAs KaJIOpH-
metpus (JACK) — Temmepatrypy cTekiIOoBaHUA,
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Preparations from embryoplacental tissues are
getting widely applied in medical practice [2, 4, 7], due
to that there was a necessity to store these tissues, in
particular placenta ones, for a long time period. Low
temperature preservation and storage under liquid
nitrogen temperature are the perspective methods for
tissue storage.

According to the recommendations [3], DMSO is
used as cryoprotectant (CP) during placenta tissue
cryopreservation. Time of placenta equilibration in
DMSO solutions (20 min) and CP concentrations (8-
10%) were found empirically by taking into account
the researches [8, 9] performed in the 1960s [1]. How-
ever the dynamics of tissue saturation with DMSO
has not been studied before. There are no reported
data about such physical processes as phase transitions
and vitrification of placenta samples after equilibration
in CP solutions under low temperature preservation.

NMR method enables a quantitative determination
of concentration of CP penetrating into a tissue, but
vitrification temperature, the value of heat absorption
jump during vitrification and the temperature and
character of phase transitions proceeding were ac-
complishedwith a differential scanning calorimetry
(DSC) [6].
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BEJIMYHMHY CKa9Ka TeTUIONONIONIECHHS ITPY CTEKJIOBAHHH,
TeMIIepaTypy M XapakTep HpOTeKaHus (Pa30BBIX
nepexonoB [6].

Lenp nanHO# pabOTHI — IPOBEACHUE COBMECTHOTO
aHanu3a JaHHBIX 0 AuHamuke npoHukHoBeHus KII B
TKaHb C TE€UCHHEM BPEMEHU U COCTOSHUHM KpHO3a-
IATHOTO BenecTBa B Tkanu Metojgamu AMP u JICK.

Matepunanbl 1 meToAbI

[InanenTy OTMBIBaIH B (PU3NOTIOTHYECKOM PACTBO-
€ OT CIIM3H U KPOBH, OTIEIISUTH ITyTIOBUHHBIN KaHATHK
Y aMHHUOTHYECKYIO 00OJIOYKY, CKaJbIIEIeM Cpe3asin
(¢bparMeHTHl TKaHH C MaTEePUHCKOH CTOPOHHI B
o0iacTu JoJeK pasMepoMm 2X2 ¢cM U Maccoi 1 T
cornacHo [1].

OO0pas3Ib IIAICHTHI ITOMEIIAITH B CPEABI DKBUITHO-
pauuu, npencrasisromme coboi 10, 40 u 60%-e
pactBopbl JIMCO, npurotoBieHHble Ha (QU3NO-
JOTUYECKOM pacTBope. Bpems skBunubpanuu
cocrasisio 20 muH, 1, 10, 18, 21, 24 v u 7 cyT,
Temmeparypa sxkBunOparm 4°C. Konnenrparuro KIT
B obOpasmax ompenensau metogom 'H SIMP na
cnekrpometpe Tesla BS 567A.

TepMorpaMMsl perucTpupoBaid Ha HH3KO-
TEMIIEPaTyPHOM U PepeHITNATEHOM CKAaHUPYIOIIEM
kanmopumetpe [6]. Oco6eHHOCTh JaHHOTO Mpubdopa -
BO3MOXHOCTh MPEIBAPUTEIBHO OXJIAJAUTh SYCHKY
KaJlopUMeTpa J0 JT00W 3aJaHHON TeMIepaTyphl B
nuanasone ot 0 1o —196°C. [lanee B siueiiky MOXKeT
OBITH MOMeEIIIEH 00pasell, 3aMOPOKEHHEIH 1o Tpelye-
MOH mporpaMmMe BHE KajopuMmerpa. B pabore mus
OXJIQKJICHUS KallOPUMETPUUYECKHUE CTAaKAaHYUKU C
0o0pa3naMu MorpyKaiu B XUAKHUKA a30T. CpenHss
CKOPOCTh OXJIaXJeHHsI 00pa3moB cocTaBlsna
3,3(3)°C/c. TepmorpaMMBbl PETUCTPHPOBATH MPH
HarpeBe 06pasioB co ckopoctrio 8,3(3)x107 °C/c.

Pe3yAbTatel M 00Cy)xaeHue

MeTo0M KaOpUMETPUN HCCIeA0BaIN (pa3oBbIe
mepexoasl U CTEKJIOBaHME B o0pasumax IMJIaLeHTHI,
MpeBapUTENbHO BBIICPXKAHHBIX B Cpeaax, coaep-
kamux JIMCO.

Ha puc. 1 npuBeneHs! TepMOrpamMMsbl IIaLEHTHI,
00pa3usl KOTOPOH BBIAEPKUBAIH B Cpelle SKBH-
auOpanuu ¢ ucxonHsIMu koHneHTpamsamu JJMCO 10,
40 m 60 macc % B 3aBHCHMOCTH OT BPEMEHHU
skBrMOpanuu. CTpeaKkaMu MoKa3aHbl XapaKTepHBIE
CKa4KH TETUIOMOMIOIIEHHS, SHII0- H K30TEPMHUYECKHE
3¢ dekThl, KaccupUKaIusa KOTOPBIX B COOTBETCTBUU
¢ (opmoit kKpuBO#l W OIHAMAa30HOM TEMIlepaTyp
npuBeaeHa B [5] u mcmonp30BaHa B HACTOSMIIEH
pabore:

1 — cTexnoBaHue (tg) (paccTekyoBaHHEe TIPHU
Harpese);

2 — kpucTamsanus u3 amopduoi passi (t,);
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This work was aimed to carry-out a joint data
analysis of dynamics of CP penetration into a tissue in
time and a state of cryoprotective substance in tissue
using NMR and DSC methods.

Materials and methods

Placenta was washed out in physiological solution
from mucus and blood, an umbilical cord and amniotic
membrane were separated, 2x2 cm tissue fragments
of 1 g weight were cut from mother side in the lobes’
area according to the paper [3]. Placenta samples
were placed into equilibration media, representing 10,
40 and 60% DMSO solutions, prepared on physiological
solution. Equilibration time was 20 min, 1; 10; 18; 21;
24 hrs and 7 days, equilibration temperature was 4°C.
CP concentration in samples was determined with 'H
NMR method by means of Tesla BS 567 A spectro-
meter.

Thermograms were recorded using low tempe-
rature differential scanning calorimeter [6]. The
peculiarity of this device consists in the possibility of
preliminary cooling a calorimeter cell down to any
temperature within the range from 0 to —196°C. Then
the sample, frozen by the required program outside
the calorimeter can be placed into a cell. In this work
the calorimetric cups with samples were immersed into
liquid nitrogen to be cooled down. An average rate of
sample cooling was 3.3 (3)°C/second. Thermograms
were recorded under the samples’ heating with
8.3(3)x103 °C/second rate.

Results and discussion

Phase transitions and vitrification in placenta
samples, preliminarily exposed in DMSO-containing
media were studied using calorimetry method.

The Fig. 1 demonstrates the thermograms of
placenta, whose samples were exposed in equilibration
medium with initial DMSO concentrations of 10, 40
and 60 % (w/w) depending on equilibration time. With
arrows we marked the typical heat absorption jumps,
endo- and exothermic effects, which classification
according to the curve shape and temperature range
was shown in the paper [5] and used in this work:

1 —vitrification (tg) (devitrification under heating);

2 — crystallisation from amorphous phase (t,);

3 and 4 — crystallisation and melting of eutectic
compositions (T_, T _, correspondingly);

5 — melting of the system (t_).

The Table 1 shows the temperature values of phase
transitions and vitrification in placenta tissue after
equilibration in DM SO solutions of mentioned above
concentrations.

For placenta samples, exposed in 10% DMSO
solution only in 18 hrs an insignificant exo- and
endothermic peaks of crystallisation and melting of
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B Ta6x. 1 mpuBeneHbl 3HAUYEHHUS TEeMIEpaTyp
($a30BBIX MEPEXOJOB M CTEKJIOBAHHS B TKaHU
TUTAIEHTHI ITOCIIe SKBIIIMOpanuy B pacteopax JIMCO
YKa3aHHBIX BBIIIE KOHLIEHTPAIHH.

Jst 0Opa3IoB MIaeHTsl, Bhiaep kaHabIX B 10%-M
pactBope /IMCO, Ha TepMorpaMMax TOJBKO Y€pe3
NPOBJIEMbI
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Puc. 1. Tepmorpammsl pactBopoB JIMCO nHa dpusuonoru-
yeckoM pactBope (I); 00pa3LoB MIaleHThI [TOCIe SKBUINO-
patn B pactBopax JIMCO: 20 mus (I1); 1 9 (II1); 18 u (IV);
244 (V); 7 cyrok (VI).

Fig. 1. Thermograms of DMSO solution on physiological
solution (I); of placenta samples after equilibration in DMSO
solutions: 20 min (IT); 1 hr (IIT); 18 hrs (IV); 24 hrs (V); 7 days
(VD).

eutectic compositions occur in thermograms, but the
heat absorption jump, corresponding to vitrification, is
observed 60 min later after exposure.

Placenta samples equilibration in 40% and 60%
DMSO solutions results in crystallisation development
and, correspondingly, in melting of eutectic compo-
sitions in the samples under heating, that was
confirmed by intensive exo- and endothermic peaks
(2 and 3) in thermograms.

The Fig. 2 demonstrates the values of heat
absorption jump (ACp) within a temperature range of
vitrification in placenta samples after equilibration in
DMSO solutions depending on time and cryoprotectant
concentration. The AC, calculation was normalised to
1 g sample mass in all cases. The heat absorption jump,
responding to vitrification in studied samples indicates
to the fact, that the solidification of placenta tissue,
saturated with DMSO solutions is accompanied with
vitreous phases formation during cooling. For the
samples, exposed in 60% DMSO solution, the ACp value
achieves quite high values. This testifies to the fact
that a significant part of the sample transforms into a
vitreous state during cooling. The Fig. 4 also
demonstrates that the ACp reaches maximum values
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18 9 MOSIBASIOTCS HE3HAYUTEIIb-
HBIE 9K30- ¥ JHJIO0TEPMHUUYECKHUE
MTUKH KPUCTAIUTU3ALIUH U TUTABIICHUS
IBTEKTUUYECKHUX COCTABOB, a CKa-
YOK TEIUIOMOINIOIEHHSI, COOTBET-
CTBYIOILMI CTEKJIOBAaHHIO, HAOIIO-
Jaetcst yepe3 60 MUH SKCIIO3ULUU.

OxBunrOpanus 0Opa3LoB IIa-
rieHTH B 40%- 1 60%-M pacTBOpax
AMCO npuBOAHMT K TOMY, YTO B
o0pasiax mpu HarpeBe pa3BUBACT-
Csl KpUCTAJLTU3AIMS U COOTBETCT-
BEHHO TUTABJICHUE IBTEKTHICCKHX
COCTaBOB, O Y€M CBHJIETEIbCT-
BYIOT MHTEHCHUBHBIE 3K30- U
SHAOTEpMUYecKue THKH (2 1 3) Ha
TepMorpamMmax.

Ha puc.2 npencrasneHsl 3Haue-
HHSl CKayKa TEIUIONOTIIOIECHUS
(AC,) B TemmepaTypHOM Juana-
30HE CTEKJIOBaHUS B 00pasiax
TUTALIEHTHI TIOCIIE SKBUIHOPAIIUH B
pactBopax JIMCO B 3aBUCHMOCTH
OT BPEMEHH 1 KOHIIEHTPAIIHN KPHUO-
nporekropa. Pacuer AC, Bo BCcex
CIlydassx HOPMHUPOBAJICS K Macce
obpasua | r. CkauoK TEIIonorio-
LICHMsI, OTBEYAIOIUN CTEKIJIOBA-
HUIO B UCCIIEIOBaHHBIX 00pa3iax,
yKa3bIBaeT Ha TO, YTO 3aTBEple-
BaHUE TKaHU ILIAIICHTHI, HACBIIICH-
HOoM  pactBopamu JMCO,
COMPOBOXKIAETCS 00pa3oBaHUEM
CTEKJI000pa3HbIX (a3 MpHu OXJIax-
nerun. J{s 06pasnos, BeIICpKAH-
HBIX B 60%-M pactBope [IMCO,
sesmunna AC, mocturaer pocra-
TOYHO OONBIIHUX 3HAYCHUH. DTO
CBHJIETEIHCTBYET O TOM, YTO B
CTEKI000pa3HOe COCTOSHUE MPH
OXJIXKJCHUH MEePEXOUT 3HAUH-
TeJIbHas 4acTh oOpasua. M3 puc.2
BHJTHO TaK)X€, YTO MAKCHMAaTbHBIX
snauenndi AC, nocruraer yepes
18 1 sxBuHOpanmu kak B 40%-M,
tak u 60%-Mm pactBope [IMCO, a
gepe3 21 4 HabmomaeTcs 3HAYH-
TenbHoe ymenbuenne AC,. Onno-
BpPEMEHHO € 3THM OTMEYEHO H3Me-
HEHHUE TEeMIIepPaTyphl IUIABICHUS
JIbJIa B TKAHSX TUIAIICHTHI B 3aBUCH-

Taoauna 1. TemmepaTypsl (a30BBIX IEPEXOA0B U CTEKIIOBAaHUS B 00pa3ax
TUTALICHTHI ITocie SKBUIOparmu B pactBopax JJMCO.

Table 1. Temperature of phase transitions and vitrification in placenta samples

after equilibration in DMSO solutions

Temneparypa,”C
Kounnenrpanusa KIT, "
Mace % Bpewst Temperature,C
CP concentration, Time
% (w/w) , T, T, T, t,
0 — - — — — -1
20 muH
20 min - - - - —25
1y
1 hr —124,3 - — — —4,0
104
10 hrs —124,5 - — - —4,3
18 4
10 18 hrs —124,1 - —71,7 —61,9 —4,5
21y
21 hrs —125,0 - —71,9 —61,2 —4,5
244
24 hrs —124,7 - —72,0 —61,5 — 47
7 cyr _ _ _ _ _
7 days 124,5 4,8
20w | 960 - -723 —63,5 230
20 min
1u —124,4 - — 77,9 —63,8 —29,6
1 hr
104
10 hrs —126,0 - — 74,5 —63,0 —31,2
18 u
40 18 hrs —1252 - — 758 —62,4 —38,2
214
21 hrs —125,6 - — 76,7 —63,1 =311
24 1
24 hrs —1258 - — — —30,0
7 cyt —125,4 - - - —29,4
7 days ' !
20w 90 - —67,5 —636 —278
20 min
R —1282 - —78,2 —643 —435
r
1049
10 hrs —128,3 —97,2 — 757 —62,2 —55
18 u
60 18 hrs —126,0 - —80,5 —63,2 —59,3
214
21 hrs —127,1 - — 77,8 —64,1 —42,5
244
24 hrs —126,5 - — 76,4 —64 —37.8
7 cyT —1285 - —762 —626 ~380
7 days

MOCTH OT BpE€MEHH IKBHIMOpAIN MX B PacTBOpax
JAMCO. Kax B 40%-M, Tak 1 60%-M pactope IMCO
nociie PKBUIMOpanuu B TeueHue 18 4 3apeructpu-
POBAaHO MaKCUMAaJIbHO HU3KO€E 3HAYEHNE TEMIIEPaTyphl
[JIaBJIEHUSI CUCTEMBI, 3aTEM €€ MOBBIIIECHHUE, YTO
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after 18 hrs of equilibration both in 40% and 60%
DMSO solution, but a considerable decrease in ACP is
observed in 21 hrs. Simultaneously with this a change
in temperature of ice melting in placenta tissues
depending on their equilibration time in DMSO solutions
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Ckayok TennonornoLleHns, ycn. ea.
Heat absorption jump, relative units

Puc. 2. Cxa4oK TEeTIIONOIIONIeHHS ACp B 00pasIiax IUIaeHThI
B TEMIIEPATYPHOM JIHAMA30HE CTEKIIOBAHUS MOCIIE KCIIO-
3ULKU P Pa3IU4HOM BpeMeHH B pactBopax IMCO: 1-
10%; 2 —40%; 3 — 60%; A—20 mun; - 1 u; 01— 10 w; @—
18u;[@—-219y;M—244;8—-7 cyT.

Fig. 2. Heat absorption jump AC_by placenta samples in
temperature range of vitrification after exposure under dif-
ferent time in DMSO solutions: 1 — 10%; 2 —40%; 3 — 60%;
BA—-20min; -1 hr;[@— 10 hrs; @— 18 hrs; [ — 21 hrs; l—
24 hrs; @ — 7 days.

yKa3bpIBaeT Ha u3MeHeHue koHueHtpauuu JIMCO B
00pasuax TKaH! IJIaLEeHTHI B 3aBUCUMOCTH OT BpEMEHH
SKBUJIHOPAITIHL.

C ysemuennem AC, nociie sxBumbpanuu B 60%-m
pactBope IMCO B Teuenue 1 u 18 4 Ha Tepmo-
rpamMMax (puc.l) HaOmomgaeTcs yMEHbIIEHUE 3K30- U
SHIOTEPMUYECKUX TTUKOB 2 U 3, YTO yKa3bIBaeT Ha
CMEIIeHHEe Mpolecca 3aTBepAEBaHUS B TKAaHAX B
CTOPOHY CTEKJIO00pa30BaHHUS.

Onnako onHoBpeMmenHoe ymenbiienue AC,, a
TaKXKe MAKOB 2 ¥ 3 IPH SKBUIHOPAIUH IIAIIEHTHI KaK
B 40%-M, Tak u 60%-m pactBope IMCO 6Gomee 21 g
MOXET CBUIETEIHCTBOBATh O BO3MOXKHBIX M3MEHE-
Husax Moiaekyn JIMCO B TkaHAX, HAIpUMEP OKUCIIH-
TENbHBIX mponeccax (nmpespamenue Me,SO B
Me,SO,), unu 06 06pa3oBaHUU IPOTYKTOB B3aUMO-
neiictBuss JIMCO ¢ akTUBHBIMHU BEI[ECTBAaMH ILjIa-
neHTsl. [TpomykTsl xummnueckux npespammenuid IMCO
MOTYT HE MPOSABIISATH CTEKI000Pa3yOMNX CBOWCTB U
B MEHBIIIEH CTENEeHU 00Pa30BLIBATH IBTEKTHUECKUE
COCTAaBBHI.

Mertonom 'H-SIMP cnekrpockonmuu onpenesiin
koHueHTpamuio KII B 00pasinax miareHThl mocie
SKBUJIMOpAINM WX B yKa3aHHBIX BhIIIE cMecsXx. B
TalJ1. 2 MpUBEACHBI 3HAYESHUSI NCXOIHON KOHLICHTPALUH
pactBopos KII, B KOTOPBIX BBLAEPKUBAIKCE 00pa3Lbl
TUTAIEHTH! ¥ KOHEYHOH KOHIIEHTPALH KPHOTIPOTEKTOpa
B TKaHM INIAIEHTHI ITOC]IE IKCIo3uuu ux B 10-, 40- u
60%-x pactBopax JJMCO npu pa3nu4HbIX BpeMEHaX
SKBUJIHOPAITHHL.
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is observed. Both in 40% and 60% DMSO solutions
after equilibration within 18 hrs a maximum low
temperature value of system melting, followed by its
increase, is recorded, that indicates to a change in
DMSO concentration in placenta tissue samples
depending on equilibration time.

With AC increase afterequilibration in 60% DMSO

. D, X
solution during 1 and 18 hrs a decrease in exo- and
endothermic peaks 2 and 3 is shown in thermograms
(Fig. 3). It means that the solidification process in tissue
is shifted towards a vitrification side.

However a simultaneous reduction of ACP, as well
as peaks 2 and 3 under placenta equilibration both in
40% and 60% DMSO solutions more than 21 hrs can
testify to the fact, that DMSO molecules in tissues
can undergo certain changes, for examples, be
subjected to oxidative processes (DMSO transfor-
mation into DMSO,) or the formation of products of
DMSO interaction with active placenta substances is
probable. The products of DMSO chemical transfor-
mations may not manifest any vitrifying properties and
form eutectic compositions in a less extent.

The CP concentration in placenta samples after
their equilibration in the mentioned above mixtures was
determined using 'H-NMR spectroscopy. The Table 2
shows the values of initial concentration of CP
solutions, where placenta samples were exposed, as
well as a final CP concentration in placenta tissue after
their exposure in 10, 40 and 60% DMSO solutions
within different equilibration times.

Ta0nauuna 2. 3HaueHNs KOHILIEHTPaLUi, TOTy4YeHHbBIe
MeToz0M SIMP B 00pa3iax 1miameHTs ocie
skBUIIMOparmu B pactBopax JJMCO

Table 2. Concentrations values, obtained by NMR in
placenta samples after equilibration in DMSO solutions

Konnenrtpanus AMCO,%
DMSO concentration,%
Bpems
SKBUAUOPAIAT BCpeAe
Equilibration time SKBUAUOpAIUU BTKaHMU IAQL[EHTHI
in equilibration in placenta tissue
medium
20 muH
20 min 10 7
244
24 hrs 10 8
20 MuH
20 min 40 17
60 MmuH
60 min 40 2
244
24 hrs 40 =
20 MuH
20 min 60 37
60 MuH
60 min 60 30
244
24 hrs 60 2
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[Ipu skBunmOpanuu TKaHW mianeHTsl B 10%-m
pactBope JAMCO nabmromaeTcs BO3pacTaHHE KOH-
uentpauuu KII B Tkanu ot 0 1o 7 macc % B TeueHue
20 MuH, yepe3 cyTkH 10 8 Macc %, HE3HAYUTENbHOE
CHIDKEHHE — TIOCTIe SKBUIIMOpAIINH €€ B CpeJie, COep-
sxamieit 40 mace % IAMCO, B TeueHue 24 4 1o cpas-
HEHUIO CO BpeMeHeM 3KBriinOparu 60 MuH.

BrigepxxuBanue 00pasnoB IUIAIEHTH B TEUEHUE
cyTok B 60%-M pactBope [IMCO mpuBoaHT K Cy-
[ECTBEHHOMY CHIDKeHHUI0 KoHmeHTpanuu JIMCO B
TkaHu 10 21 macc %.

Kax BuIHO U3 SKCIIEpUMEHTAILHBIX TaHHBIX, PO-
ecc HachelIeHns TkaHu miarneHTsl KII nMeer moc-
TAaTOYHO CJIOKHYIO 3aBUCUMOCTb OT BPEMEHH U KOH-
uentpauuu JMCO B HacklaemMoM pactBope. B Te-
yeHrne nepBbIX 20 MUH 3KBUIHOpAIMH TPOUCXOIUT
MakcuMaibHOe Hachklmenue Tkanu KII, ogaako co-
nepxxanre IMCO B TKaHSAX CO BPEMEHEM YMEHb-
maeTcsi MHTCHCHBHEE MpU 0oJiee BHICOKOW KOHIICH-
tpammu KI1 B cpene sxBunubparyn. Takum oOpazom,
uccieaoBanus AuHaMukn nponukaosenus JIMCO B
TKaHb IJIAIl€HTHI, MpOBeAeHHBIE MeTogoM SMP,
MIOATBEPKIAIOT PE3YIbTATHI, IMONIYICHHBIE METOIOM
JCK, u yka3pIBarOT Ha TO, YTO MPOIIECC HACHIIICHUS
miareHTsl JJMCO He MOKeT OBITh OIUCaH ITPOCTHIM
3akoHOM nudy3un. Ha 3ToT nporiecc HakIaabIBacT-
cs xumudeckoe B3aumozeikicTeue JJMCO ¢ TkaHbIO
IJTALEHTHI, IPUYEM 3TO B3aUMOJICHCTBUE 3aBUCUT OT
BpeMeHu U koHueHTpauuu JMCO.

BbiBOADI

[Mocne ’xBuAMOpanuu MIALEHTH B PacTBOpax
JAMCO B Teuenue 21 4 mpoTeKarOT MPOLECCH], B
OCHOBE KOTOPBIX, BEPOSTHO, JIGKAT MEXaHIU3MBI XUMU-
YeCKOH MPUPOJBI, MPUBOMSIINE K 3HAYUTCIHHOMY
cHmwkeHuto konmuuectsa JIMCO B TkaHu. DTOT (akT
CJeIyeT YUYUTHIBATh IPH pa3pabO0TKe MPAKTHICCKUX
METOJIOB KPHOKOHCEPBUPOBAHISI IIAIICHTHI (BO3MOXKHO
U IpyTUX OMOJIOTUYECKUX 0OBEKTOB) C MCIIOIb30Ba-
mueM JIMCO B kauectBe KII. MccnemoBanus
MEXaHHU3MOB, IPUBOIAIINX K YMEHBIIIEHUIO COJIepKa-
Hust IMCO B TKaHSX IJIAEHTHI, OYIy T MPOJOIKEHBI.
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3. TpuweHko B.l., lNpokonwk O.C., Ky3bmiHa [.FO. ma iH.
3aroTiBns, KpPiOKOHCEPBYBAHHS NaueHTapHOI TKaHWHKU i 1T
KniHiYHe 3acTocyBaHHsA: MeToa. pekoMeHpauii.— Xapkis,
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During placenta tissue equilibration in 10% DMSO
solution there is observed the augmentation of DMSO
concentration in tissue from 0 to 7% (w/w) during 20
min, and to 8% (w/w) in 24 hrs, a slight reduction after
its equilibration in 40% (w/w) DMSO-contained
medium during 24 hrs in comparison with 60 min
equilibration time.

The exposure of placenta samples within 24 hrs in
60% DMSO solution results in a considerable reduction
of DMSO concentration in tissue down to 21% (w/w).

The experimental results demonstrate, that the
process of placenta tissue saturation with CP has a
quite complicated dependency on time and DMSO
concentration in saturated solution. Within first 20 min
of equilibration the maximum tissue saturation with CP
occurs, but there is more intensive reduction of DMSO
content in tissues with time under higher CP concent-
ration in equilibration medium. Thus, the investigations
of dynamics of DMSO penetration into placenta tissue,
performed with NMR method, confirm the results,
obtained using DSC method and indicate to the fact,
that the process of placenta saturation with DMSO
can not be described by a simple law of diffusion. The
chemical interaction of DMSO with placenta tissue
overlays on this process, moreover this interaction
depends on time and DMSO concentration.

Conclusions

After placenta equilibration in DMSO solutions
during 21 hrs there are the processes, based probably
on the mechanisms of chemical origin, resulting in a
considerable decrease in DMSO amount in tissue. This
fact should be taken into consideration when
elaborating practical methods for placenta cryo-
preservation (and probably other biological objects)
with DMSO as CP. The investigations of mechanisms,
resulting in a decrease in DMSO content in placenta
tissue will be continued.
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