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Composition of Aqueous-Saline Extracts of Cryopreserved
Pig Organ Fragments
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Bu3HaueHO BIUIMB peXHMIB KPiOKOHCEPBYBaHHs (pparMeHTIB OpraHiB CBHHEH i YMOB OTPHUMAaHHS CKCTPAKTiB Ha iX CKJa.
BcTaHOBIICHO, 1110 IPH OTPUMaHHI BOZHO-COJIBOBUX €KCTPAKTIB BUXi/| 610JIOrYHO aKTHBHUX PEYOBUH B PO3YHH 3 KPIOKOHCEPBOBAaHUX
(parMeHTiB OpraHiB OUTBINNI, HIXK 3 HATUBHUX. BuXin menTunis O6inpmmuii 3 pparmMeHTiB, KpioKOHCEPBOBaHMX Yy pucyTHocTi [IEO-

1500. OntumaneHuit cTpok iHKyOamii 60 XB.

Kniouosi cnosa: kxpiokoHCEpBYBaHHS, (pparMeHTH KCEHOOPTaHiB, €KCTPAKT.

OmnpezeneHo BIUSHIE PEKUMOB KPHOKOHCEPBUPOBAHUs ()parMEHTOB OPTaHOB CBUHEH U YCIOBHIA IONyYCHHS SKCTPAKTOB Ha UX
cocTaB. YCTaHOBJICHO, YTO MPHU TOJIYYCHHUH BOJHO-COJEBBIX DKCTPAKTOB BBIXOJ OMOJOTMYECKH aKTHBHBIX BEIIECTB B PACTBOP M3
KPUOKOHCEPBUPOBAaHHBIX (pparMeHTOB GONBLIMM, YeM M3 HATUBHBIX. BbIX0J mentuaoB Oosee BHICOKHH M3 QparMeHTOB,
KPHOKOHCEPBHPOBaHHBIX B pucyTcTBUH [130-1500. OnituMansHbIi cpok HHKYOHpoBaHuUs 60 MUH.

Knrouegvie cnosa: KpuoKoHCEPBUPOBaHKE, PParMeHTHI KCEHOOPI'aHOB, IKCTPAKT.

The author studied the effect of cryopreservation regimes of pig organ fragments and the conditions of obtaining extracts on their
composition. It was shown that during obtaining the water-saline extracts the release of biologically active substances into solution
was higher in the case of crypreserved fragments than of native ones. The release of peptides was higher in the case of fragments
cryopreserved with PEO-1500. The optimal time of incubation was 60 min.

Key-words: cryopreservation, xenoorgan fragments, extract.

[Ipenaparu 3 6ioa0ri4YHOTrO Marepiany 3HAXOIATh
Bce OifIbIle 3aCTOCYBaHHsI B KIIiHIYHIN npakTui. Le
OB’ A3aHO 3 TUM, IO TakKi MpemapaTH BUCOKO-
e(eKTHBHI 1 MalOTh MHUPOKUN crekTp Aii [1, 4, 6].
Bouu MOoXyTh OyTH y BUINISAI K KIITHHHHX a00
TKaHWHHHUX TPAHCIUIAHTATIB, Kl 30€piraloTh CBOIO
KUTTE3JATHICTD 1 Nesikuii yac QyHKIIOHYIOTH B
OpraHi3Mi, Tak i TOMOT€HATy, IUTO30JIbHO1 paKiii,
ekcTpakry 1 T.4. [2, 3, 9, 10]. Hopmamnisyrouy Ta
pPeryiasTopHy Ail0 €KCTPAaKTIB MOB’A3yIOTh 3 HasiB-
HICTIO B HUX 010JIOTIYHO aKTHBHHUX PEYOBHUH, JIO IKUX
B MEpUly 4Yepry BiIHOCATh TKaHHMHHO-CHENHU(idHI
nentuad. BBaxxaeTrbcs, M0 OCHOBHOIO (YHKLI€O
TaKuX MENTHUIIB, CKOPIIlIe 32 BCE, € KOHTPOJIb MPOJTi-
(heparii, mudepeniiamnii Ta eniMiHaIil KIITHH BiAIO-
BiaHOi Tkanuuu. [Ipu nboMy aitoue Havayio mpen-
CTaBJIEHO HE OKPEMHUMH KOMIIOHEHTAMH, & BEJIHKOIO
KUTBKICTIO TENTHIIB 3 PI3HOCIPSIMOBAHOIO aKTHBHIC-
TiI0 [8, 15]. BimoMo Tako, 110 Taki MENTUIUA €
BUJIOHECTICIU(IYHUMU 1 TOMY MOXYTb 3HAWTH BHKO-
pHUCTaHHS IPU PO3pOOIIi IpernapariB 3 KCEHOTCHHUX
OpraHiB, CTUMYJIOIOUHX pernapaliiii nponecu npu
BignoBigHux narojyorisx [13]. Kpim menrtunis, B
eKCTPaKTaX MICTATHCS Taki 0i0JOTiIYHI pEeYOBUHH,
SIK O1JIKU 1 HYKJICOTH/IH, SIKi TAKOXX MOXYTh MPOSB-

Biological preparations are gaining increasingly their
use in clinical practice. This first of all is referred to
the fact that such preparations are highly effective and
have a wide spectrum of action [1, 4, 6]. These could
be either cell or tissue transplants which are known to
keep their viability and function for a certain time in
an organism, or homogenate, cytosole fraction, extract
etc. [2, 3, 9, 10]. A normalizing and regulatory effect
of extracts is related to the presence in them of
biologically active substances, which are primarily
known as tissue-specific peptides. The principal
function of such peptides is thought to be the control
of proliferation, differentiation and cell elimination of
a corresponding tissue. In this case this affecting start
is represented by not separate components, but a great
number of peptides with multi-directed activity [8, 15].
These peptides are also known to be non-specific
between individual species, and therefore may be used
for elaborating the new preparations of xenogenic
organs, which stimulate the reparation processes at
certain pathologies [13]. Along with peptides such
biological substances as proteins and nucleotides are
the extract components, which also may manifest their
biological activity. While extracting the biologically
active substances it is important to achieve the
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nsATh OlosioriuHy akTHBHICTh. [Ipu excTparyBaHHi
010JIOTIYHO aKTUBHUX PEHYOBUH BAXIJIHMBO JOCSITTH
MAaKCHMaJIbHOTO BUXOIY LIMX PEYOBUH B €KCTPAKT.
[MomepenHi KOCHIIKEHHS 1aliv MiACTaBy BBaXKaTH,
0 BUKOPUCTAHHS KpioOi0-TOTIYHUX TEXHOJOTIN
Moxe OyTHu nepcrnekTuBHUAM [11].

Merta 1i€i poOOTH — BU3HaYSHHS BILTUBY PEXKUMIB
KpiOKOHCEpBYBaHHS (hparMeHTiB KCEHOT€HHUX Opra-
HiB 1 YMOB OTpHMAaHHS €KCTPAKTiB Ha 1X CKJIaJ.

Martepiaan Ta metoAM

[Meuinky, cene3iHKy i HMIJUUIYHKOBY 3a103y
CTaTEeBO3PUIMX CBUHEH NOIpiOHIOBAIIN HA PparMeH-
TH Macoto 3-5 MT 1 Tpudi BigiMHuBaIH B 10-KpaTHOMY
00’eMmi (i310J0TIYHOTO PO3UNHY. SIK KPiOTIPOTEKTOPH
BukopuctoByBanu JMCO i [IEO-1500 y xiHueBux
koHueHTpauisx 10120%. Pozunan kpionpoTeKkTopis
3 IOJBIHHOIO KOHLEHTPALI€IO0 10/1aBalIi KPareJIbHO
n0 ¢parMeHTiB TKaHWHHU B CHiBBigHOmEHHI 1:1.
3aBuch (parMeHTiB po3(acoByBain B IIACTHKOBI
KOHTeHepH 00’ eMoM 1 MIT i 3aMOpOXKYBaJIH 31 IBH/I-
kicTio 1°C/XB 3a I0MOMOTO0I0 IPOTPAMHOT0 3aMOPO-
xyBaua YOII-6. BigirpiBanu Ha BonsHi# O6aHi npu
40°C. Big [IEO-1500 3aBuch ¢pparMeHTiB BijiMHBa-
1™ (i310J0TTYHUM po34rHOM, a Big IMCO — po3un-
HOM I[yKPO3H Ti€i )X MOJIIPHOT KOHIIEHTpaIlii, 1o i
Kp1ONIPOTEKTOp, 3 MOJATBLIO 3aMiHOI HOTO Ha
(hi3i070TIYHNH PO3UHNH.

ExcrpakTi oTpuMyBanu NIIAX0M iHKyOarii ¢par-
MEHTIB y (pi310JI0TIYHOMY PO34HHI B CITiBBiTHOIIICHHI1
1:10 mpu 20-23°C, skmo He BKa3aHO iHIIE, TOTIM
neHtpudyrysanu npotsrom 15 xB ipu 1500 06/xB i
aHaJi3yBaly CKJaJ HagoCamy.

3arajipHy KOHI[EHTpaIlil0 OiJika B €KCTpaKTax
Bu3Hadanu metoaoM Jloypi [14], a mominenTuais i
HYKJICOTH]IIB — clIeKTpodoToMeTpruyHO. J{J1s IbOTO
O1JIKHM 3 EKCTPaKTy MOMEePeaHBO 0CAKYBAIH IICHT-
pudyryeanasm 15 xB npu 3000 06/xB micins ioro
KUIT’ ATIHHS Ha BOJSHIN OaHi BpoaoBx 15 xB [7].

OTpumani pe3yiabTaTu CTATUCTUYHO 00pOoOIsuIH
3a metonoM CreroneHTa-dimepa.

Pe3dyabTath Ta 0OroBopeHHs

OpHieto 3 3a51a4, 10 BUHUKAIOTH TIPH OJIepKaHHI
EKCTPAKTIB, € OTPUMAHHS Mpenapary 3 MaKCHUMallb-
HO MOJXJIMBUM BMICTOM O10JIOTIYHO aKTHUBHHUX I
MiHIMaJIbHUM BMICTOM OajlaCTHUX PEYOBUH. Y
3B’S3Ky 3 IIMM MU BUBYAJIU KOHILEHTpaIlito OinKa,
MENTUIIB 1 HYKJICOTHIIB B BOJHO-COJIBOBUX EKCTPAK-
Tax, sKi OTPUMYBaJH 3 KpIOKOHCEpBOBaHUX (par-
MEHTIB CeJIe31HKH, MEYIHKH 1 MiANLTYHKOBOT 3871031
CBHUHEH, Y 3aJIEKHOCTI BiJl KpiOMPOTEKTOpa i Horo
KOHIIEHTpAIIi1. Ik KOHTPOJIb BUKOPHUCTOBYBATIH HATHB-
Hi ()parMeHTH.

3 HaBeneHHX B TaOi. 1 JaHMX BHUAHO, IO MiHi-
MaJbHUI BUXi/ OiJTKa B PO3YMH CIIOCTEPITaeThCs MPU
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maximum release of these substances into the extract.
Previous investigations gave us the reason to consider
perspective the cryobiological technologies in terms
of this [11].

Determining the effect of cryopreservation regi-
mens upon the fragments of xenogenic organs and the
conditions of the extract preparing on their composition
was set to be the aim of the work.

Materials and methods

Liver, spleen and pancreas of mature pigs were
dissected into 3-5 mg fragments and thrice washed in
10-times’ volume of physiological solution. DMSO and
PEO-1500 in final concentrations of 10 and 20% were
used as cryoprotectants. Cryoprotectant solutions of
double concentration were drop-wise added to the
tissue fragments in the ratio of 1:1. Suspension of frag-
ments was packed into 1 ml plastic containers and frozen
with the rate of 1°C/min using UOP-6 programmable
freezer. It was thawed on water bath under the
temperature of 40°C. The fragments’ suspension was
washed-out from PEO-1500 cryoprotectant with
physiological solution and from DMSO it was done
using the sucrose solution of the same molar
concentration as the cryoprotectant, fragments
suspension was washed out with physiological solution.

Extracts were obtained by fragments’ incubation
in physiological solution in the ratio of 1:10 at 20-23°C
(if other is not specified), then centrifuged for 15 min
at 1500 rot/min and the sediment composition was
analyzed.

Total protein concentration in extracts was deter-
mined by Lowry method [14], for polypeptides and
nucleotides this procedure was performed spectro-
photometrically. With this aim the proteins taken from
extracts were preliminarily sedimented by centrifu-
gation for 15 min at 3000 rot/min after boiling in water
bath for 15 min [7].

Obtained results were statistically processed using
Student-Fisher method.

Results and discussion

The task of obtaining the preparation with maximally
possible content of biologically active substances and
the minimum amount of ballast ones is known to be
one of the problems which appear during extracts
obtaining. In terms of this we studied the concentration
of protein, peptides and nucleotides in aqueous-saline
solutions obtained from cryopreserved fragments of
pig spleen, liver and pancreas depending on the
cryoprotectant and its concentration. Native fragments
were used as the control.

As the data of Table 1 demonstrate, the minimum
release of protein into solution is observed during
incubation of the fragments which have not been
frozen. The maximum protein release into cryo-
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iHKyOarii ¢pparmMeHTiB, sSKi He
ITI1aBaInCs 3aMOPOKYBAHHIO.
MaxkcuMalIbHUHM BUX1j OlJIKa B
PO3YMH i3 KPIOKOHCEPBOBaHUX

Taémauus 1. KonnenTpauis Oinka (Mr/mir) B eKCTPAKTi B 3aJIEKHOCTI Bijl 4acy
iHKyOarii pparMeHTiB Opra’iB CBUHEH, KPiOMPOTEKTOPa 1 HOT0 KOHIIEHTpAITii
Table 1. Protein concentration (mg/ml) in the extract depending on the incuba-
tion time of pig organ fragments, cryoprotectant and its concentration

(hparMeHTIB coCTepiraeThcs, Moxepeno Iqa% '“;KYG?,% B
dparmeHTiB Kpionporekrop | Kounenrparist, % nicubation ime,min
SAKITO 3aM0p0>KyBaHHH HPOBO' Source of Cryoprotectant Concentration,%
nunocs B npucytHocTi 10%-ro fragments 30 60 90
AMCO, a wMiHiIMaJlbHHH —
Komnrpons 0,11%0,01 0,17%0,01 0,180,02!
20%-ro ITEO-1500. Ile moxe Control e e e
OyTu 1oB’s13aHe 3 THUM, IO IPU
) . 10 035=0,03 | 0,62%005 | 0,73=0,05'
BUKOPHUCTAHHI SIK KPiOMPOTEK- AMCO
. - DMSO
TOpa ﬂMCO KUTTE3AATHICTH C‘;];)elzg(a 20 0,32+0,03 0,56+0,03 0,61%0,05"2
(dparMeHTiB MeHIIa, HIX NpHU
; ; . 10 0262002 | 0,40=0,02 | 0,440,03'
KPiOKOHCEPBYBAHHI B NPUCYT HEO— 1500
HocTti [TEO-1500 [12]. 3meH- PEO— 1500
. 20 020%0,02 | 029%0,022* | 0.30%0,03'2%
IIEHHS XUTTE3NAaTHOCTI (par-
MEHTIB MO3ke OyTH 00yMOBIICHO Kouzpons, 0234002 | 025002 | 025+0,01"
ITOITKOKEHHSM IIJIa3MaTHYHHUX
MeMOpaH KJIITHH, [0 BUKJINKAE 10 047003 | 063=004 | 0,72%0,04'
. o AMCO
BHXI/l M TOMIA3MATHIHUX Oin Hegirka DMSO ) .
KiB y po3uuH. Kpim Toro, Liver 20 0.33+0,02 052004 | 0,560,03"
JAMCO, sk npoHHUKaUUl Kpio-
i X 10 0,260,01% | 0310023 | 0,430,03
NPOTEKTOpP, HAa BIAMIHY Bij TTEO — 1500
PEO— 1500
ITEO-1500, MOXKJIHMBO MOJM- 20 0,25%0,02° | 031=0,023 | 0,31=0,02'2
¢bikye cTaH i PO3YHMHHICTH K
. . . . . K
MDKKJIITHHHAX O1JIKiB, Tak 1 P 036=0,03 | 0,554%0,03 | 0,60%0,04
MeMOpaHHUX 1 UTO30JbHUX.
: PN 10 0,53=0,03 | 091004 | 0,980,03'
®di3uko-xiMiuHiI QakTopH, 110 . . AMCO
3 b JAIIAYHKOB DMSO
BILTHBAIOTH HA KIITHHU TPH iX P, 0 0422003 | 0822004 | 0012008
3aMOpPOKYBaHHI, MOXYTh Ta- Pancreas
KOX Moau(ikyBaTH BJIacTH- 10 068+0,03° | 076%0,04'% | 0,79%0,04'
A . TTEO — 1500
BOCTI JIMIAHOTO OICIIOI0 SK PEO— 1500
LUATOILUIA3MAaTUYHUX, TAK 1 MEM- 20 040+0,02* | 0,590,038 | 0,650,04'**

OpaHHUX OpraHel, CTBOPIOIOYH
YMOBH JIJIsl BUXONY OINKiB, sIKi
MICTSTBCS B IIUX CTPYKTypax.
JlomaTkoBe MOIIKOIKEHHS KITi-
THHHUX MeMOpaH MOXIHUBE i
I1J1 9ac BIIMUBAaHHS MaTepiany
Big IMCO. Cnocrepiraerscs
3aJIeXKHICTh BUXOIY OiJIKa Bif
KOHIIeHTpallii kpionporekropa. [Ipu inkybanii dpar-
MEHTIB Oinbine 60 XB KOHIIEHTpaIlis Oijika B €KC-
TPaKTi MPAKTHYHO HE 30iTbIIY€EThCS.

JlunaMika BUXOIy MOMINENTHIIB (Tabi. 2) TaKoX
CBLIYHTH TIPO T€, IO X BUXiJT 3 KPIOKOHCEPBOBAHOTO
MaTepiairy B HOPiBHSHHI 3 KOHTpoJeM Oinpimmid. [lei
(hakT MOXXe MaTH 3HAUYCHHS NPU PO3poo1i miaXoaiB
1010 301IbIIEHHS BMICTY NENTHAIB B Ipenaparax.
BcraHoBiieHa 3aneXHICTh BUXOLY NMENTHAIB MOXKE
OyTH BUKJIMKaHA TUMH X NPUYMHAMH, IO 1 BUXiA
0isika 3 KpiOKOHCEPBOBaHOTO MaTepiany. Binomo, 1mo
O1NBILICTD PETYNATOPHUX NENTUIIB yTBOPIOETHCS 3
(h1310JIOTI9HO HEAKTUBHUX OLIKIB-TIONIEPETHUKIB 32
JIOTIOMOT OO0 CIeliallbHUX PEePMEHTIB, MpoTeas, sAKi
B MOTPIOHWI MOMEHT “BUPI3yIOTh” HEOOXiHY aMiHO-
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IMpumiTkuU: ' — BiAMIHHOCTI CTATHCTHYHO HEJOCTOBIPHI B IOPIBHSHHI 3 MOTIEPEIHIM CTPOKOM
inky6auii, p>0,05; > — BiAMIHHOCTI CTATUCTUYHO IOCTOBIpHI B mopiBHAHHI 3 10%-10
KOHIICHTpAL[i€l0 KpionpoTekTopa, p<0,05; 3 — BiAMIHHOCTI CTaTHCTHYHO JOCTOBIpHI B
MOPIBHSHHI 3 Ti€r0 x KoHIeHTpaniero IMCO, p<0,05.

Notes: ' — differences are not statistically significant comparing to the previous incubation
term, p>0.05; ? — differences are statistically significant comparing to 10% cryoprotectant
concentration, p<0.05;3 — differences are statistically significant comparing to the same
DMSO concentration, p<0.05.

preserved fragments’ solution is observed in the case
when freezing is accomplished in the presence of 10%
DMSO, and the minimum one is noted when using
20% PEO-1500. This may be related to the fact that
when using DMSO as a cryoprotectant the viability of
fragments is lower than at cryopreservation in the
presence of PEO-1500 [12]. Reduction of the
fragments viability may occur due to the impairment
of cell plasmatic membranes, that causes a release of
cytoplasmatic proteins into solution. Also, DMSO as a
penetrating cryo-protectant is thought to modify the
state and solubility of both intercellular proteins as well
as membrane and cytosole ones, in contrast to PEO-
1500. Physical and chemical factors affecting the cells
while freezing may also modify the properties of lipid
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Ta6auus 2. KoHueHTparist nentuiB (MKI/MIT) B €KCTPAKTi B 3aJIEKHOCTI BijI 4acy
iHKyOarIii ()parMeHTIiB OpraHiB CBUHEH, KPIOMIPOTEKTOpa 1 HOTO KOHIICHTpaIlii
Table 2. Peptides’ concentration (pg/ml) in the extract depending on the incuba-
tion time of pig organ fragments, cryoprotectant and its concentration

bilayer of both cytoplasmatic and
membrane organellas, by this way
making the conditions to release

the proteins present in these

Yac inKybarti;, xB
Asxepeno LA B structures. An extra damage of
(dparMeHTiB Kpionporekrop | Kounenrpariist, % Incubation time,min . g .
Source of Cryoprotectant | Concentration,% cell membranes is also poss1ble
fragments 30 60 90 during the mate-rial washing-out
of DMSO. There is a depen-
Kg“f"’f 20,4=1,3 42,7%35 51,2%4,1! . p
ontro dence of protein release upon the
10 438+32 68,751 71,0459' cryqprotectant conc;ntratlgn.
Coreai Ao During the fragments incubation
eAe31HKa . .
Spleen 20 54,64,0 74659 74,626,1' for more than 60 min the protein
concentration in extract was
10 56,7£3,9° 85,4+6,7° 88,2+6,5! .
TTEO — 1500 found almost not to increase.
PEO—1 . :
O 100 20 61,024,7 92,8+7,4° | 106,4%7,2123 Dynamics of polypeptides
release out of a cryopreserved
Koupon: 16,0=0,9 17,0=1,1 20,0+2,3' material (Table 2) also proves it
ontrol R .
to be higher comparing to the
AMCO 10 16,812 203=4.4 37927 control. This fact may be im-
Teuinka DMSO portant while elaborating the
Liver 20 27,0+1,72 41,7+3,22 53,3%4,9'2 )
approaches for peptides content
10 36,7+2,6 622=4,0° | 67,3%341 increase in preparations. This
TTEO — 1500 : :
PEO— 1500 established dependence of pepti-
0 29723 | 722538 | 717477 desrelease may be caused by the
same reasons as protein release
KgHTIt’O’l“’ 26,2+2,0 38,3%2,9 47,5+2,8 P .
ontro out of cryopreserved material.
0 313427 515424 623439 The'maj or part of regulatory
Miamaysxosa ADPIGI%S peptides are known to be formed
janrosa 20 36,8+2,9 61,5%3,5 66,2%3,3! i i i i -
pnosa of physiologically inactive pro
teins-precursors due to special
10 54,3%+3,9 87,3+3,6° 97,0+4,0'3 -
TTEO — 1500 enzymes, proteases, which by the
PEO— 1500 . « : )
20 647434 | 973487 | 10234761 rlght moment “are cutting the
amino acid sequence needed.

Ipumitku: ' — BIAMIHHOCTI CTATHCTUYHO HEAOCTOBIPHI B IMOPIBHSHHI 3 HOMEPEHIM CTPOKOM
inkyGauii, p>0,05; > — BiAMIHHOCTI CTATHCTHYHO AOCTOBipHi B mopiBHsAHHI 3 10%-t0
KOHICHTpAIi€I0 KpiompoTekropa , p<0,05; * — BiAMIHHOCTI CTaTHCTHYHO IOCTOBIpHI B

MOPIBHSHHI 3 Ti€w K KoHeHTparier JIMCO, p<0,05.

Notes: ' — differences are not statistically significant comparing to the previous incubation
term, p>0.05; 2 — differences are statistically significant comparing to 10% cryoprotectant
concentration, p<0.05;* — differences are statistically significant comparing to the same

DMSO concentration, p<0.05.

KHCJIOTHY TMOCHIOBHICTh. [HOMI 3 OJHOTO TOTE-
peaHuKa 3’BISEThCS 1iJia TpyNa NenTHAIB, HeoO-
XiHa IS YCIIITHOTO MTPUCTOCYBAHHSA PI3HUX CHCTEM
OpraHi3My /10 TEBHHUX 3MiH HaBKOJIHIIIHBOTO CEPEN0-
Buina. Tak, 3 Oinka mpoomioMeaaHOKOpTiHA (265
aAMIHOKHCIIOTHHX 3aJIUIIKiB) BUHUKAE ITiJIe CIMEHUCT-
BO KOPOTKHUX MENTHIIB: aIpeHOKOPTIKOTPOITHHUM rop-
MOH, MEJIaHOIUTOCTUMYIIOI0Yi TOPMOHHU, MENTHA
MopdinonoaibHOT Aii, NENTHA-PETYISATOP JKUPOBOTO
oOMiHy Ta iH. CaM OilOK-IONepeJHUK HE BOJIOIE
AKTHBHICTIO MENITHIIB, SIKi BXOAATH JI0 HOTO CKIIAny,
ajie mpy HeoOX1THOCTI 3 HHOT'O MOKHA IIBUIKO (3HAY-
HO MIBUAIIE, HI’K IUISIXOM prO0OCOMaIbHOTO CHHTE-
3y) oAep)kaTu HEOOXiIHI1 OpraHi3My MpoAykTH [5].
MoXTUBO, IO BILUIMB CTPECOPHUX (AKTOPIB, fAKI
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Sometimes one precursor gives
the rise to the whole group of
peptides, essential for a succes-
sful adaptation of various orga-
nism systems to the changes in
environment. Thus the proteins
of pro-opiomelanocortin (265
aminoacid residues) gives the life to the whole family
of short peptides: adreno-corticotropic hormone,
melanocyte stimulating hormones, morphine-like effect
peptide, peptide-regulator of fat metabolism etc.
Protein-precursor itself does not possess an activity
of peptides the part of which they are, but if necessary
it is possible to derive from it very quickly the products
essential for an organism (much quicker than by
ribosomal synthesis) [5]. Effect of stress factors,
which appear during freeze-thawing, as well as cell
damage are thought to trigger the mechanism of
peptides formation, which are capable of activating
the reparation processes, as well as cell proliferation,
which under normal conditions is triggered in response
to an organ damage.
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BHHHKAIOTH ITi]] 9aC 3aMOPOXKYBaHHS-BIITPIBY, a TAKOXK
MONIKO/KEHHSI KIIITHH BKJIFOYAIOTh MEXaHi3M yTBOPCH-
HSl NEeNTUAIB, SKi 34aTHI aKTHBI3yBaTH penapauiiiui
mpouecH, a TakoX mpoaidepalio KIITHH, fKa B
HOPMAJIBHUX YMOBAaxX BKIIOYAETHCS Y BIJIIMOBIIb Ha
TIONIKO/PKEHHS OpraHy. SIKII0 BUXOANTH 3 IPUITYIICHHSI,
10 OCHOBHa 0i0JOTiuyHa His TakWX Npenaparis
00yMOBJIEHA IENTUAAMH, TO ONTHMAJILHUMH YMOBaMH
OTPUMaHHS €KCTPAKTIB MOKHA BBa)KaTH 1HKyOaIliro
(parmeHTIB OprasiB, KpIOKOHCEPBOBAHUX y MPHUCYT-
Hocti 20% ITEO-1500, Buponos:x 60 xB. [Ipouenypa
BimmuBaHHs Bin [TEO-1500 Ginmbin mpocTa, HiXK Bif
JAMCO, ToMy 1110 TS IBOTO HETOTPIOHO BUKOPUCTO-
ByBaTu creniajibHi (IyKpo3Hi)
PO3YMHH.

Kpim Toro, mpu Takomy pe-
XKHUMI KPIOKOHCEpPBYBaHHS BUXi[
HYKJICOTHU/IIB HE MEHIIIHIA, HIXK B
iHmux Bumaakax (tadm. 3). Lei

If we refer to the supposition that major biological
effect of such preparations is caused by peptides, the
optimum conditions for extracts obtaining may be con-
sidered the incubation of organ fragments, cryopre-
served in the presence of 20% PEO-1500 for 60 min.
Procedure of PEO-1500 washing out is much easier
than that for DMSO washing-out, we do not need the
use of special (sucrose) solutions.

In addition, at such a cryopreservation regimen the
nucleotides release is not less than in other cases
(Table 3). This fact may be of importance as nucleo-
tides are also related to biologically active substances,
and this must be taken into account while determining

Taomuus 3. KoHIieHTpariss HyKIeoTH IiB (MKT/MIT) B €KCTPAKTI B 3aJIC)KHOCTI Bif
yacy iHKyOauii (hparMeHTiB OpraHiB CBUHE, KPIOMPOTEKTOPA i HOro KOHLIEHTpalii

Table 3. Nucleotides’ concentration ([g/ml) in the extract depending on the
incubation time of pig organ fragments, cryoprotectant and its concentration

(bakT MOXe MaTH 3Ha4YeHHS TO- AJRepeno Hac inkyGarti;, xB
. f . . Incubation time,min
dparmeHTiB Kpionporekrop | Kounenrparist, % '
MY, H'.IO HYI?.TIGOTH,Z[I/I BITHOCATBCA Source of Cryoprotectant Concentration,%
710 010JIOT1YHO aKTHBHHX PEYO- fragments 30 60 90
BHH 1 11e TOTPiOHO BpaxOBYBaTH "
. . o OHTPOAB
Npy BU3HAYEHH] MEXaHI3MIB il i Control 04x21 | 27619 | 3182241
CIPsIMOBAHOCTI BILIMBY IpeTiapa-
iB 10 38,629 42,8+4,1" 47,6%3,6'
. AMCO
. - DMSO
CriocTepiraeTbCst TAKOXK 3a- C‘;’I‘flzgfa 2 4,5+30 | 487436 | 527439
JIEKHICTH KOHIIEHTpaIii 6ioJo-
IYHO aKTUBHUX PEYOBUH B €KC- HEO— 1500 10 289£26" | 57338 | 649511
TPaKTl Bl TeEMIEpATypH, OpH PEO— 1500
p_v A TEMNECpATypH, Ip 20 51,1342 | 791%532 | 90,1%7,2123
SKili TIPOBOJAUIIOCH €KCTpary-
BaHHA (Ta6JI. 4). Buxing yCiX pe- Kgg:lltjrg’l‘b 21,2+2,1 26,5+2,2! 28,3+2,2!
YOBUH B po34MH Ipu 4°C 3Ha4HO
MEHIINH, HIXK npu 20 1 37°C. AMCO 10 253%22 32,3+2,8! 34,3%2,6!
Buxin Oinka B ycix BHIagkax MHeuitka DMSO
: N . . Liver 20 30,8+2,6 472%30° | 52,3%37'2
OUTBIIHIA, SKIIIO IHKYOAITist IPOBO-
mutacs ipu 37°C. 301nbIIeHHS 10 358=2,8° 6132415 | 633%4,31
- TTEO — 1500
KOHIEHTpaIlll HyKJICOTHIIB Bij- PEO— 1500
. . ee 3 3 1,3
3HAYAETHCS TUTHKY IPH 1HKYOAITi 20 39,3%2,7 64,84,2 68,23,9
(parmenTiB rewinku. JlocToOBip- Koxr
POAB
HOTO 301JIbIIICHHSI KOHIIEHTPaIlii Control 20329 92863 103,560
HCUTHIIB HE CIIOCTCPITAETHCA. 10 51,2%33 | 1053%50 | 116783
co
TTiaAtIIAyHKOBa %I\I\/j[SO
BucHoBku Jar0sa 20 53,5%5,5 12,777 | 1207=78"
ancreas
TakuM 4WHOM, MPU OTPHU-
. 10 70,8:£5,29 117,289 | 132,5+7,.2!3
MaHH1 BOJTHO-COJIbOBUX €KCTPAK- TTEO — 1500
. . . . PEO—1
TiB BUXI1J 010JIOTYHO aKTHBHHUX O 1500 20 90,5+53% | 1297+84 | 1332%82!

PEUIOBYH B PO3YHH 3 KPIOKOHCEPBO-

BaHMX (PparMeHTiB OpraHiB Oib-
KU, HIXK 3 HATUBHUX. Buxin
TIENTHIIB OLTBITI BUCOKHUH 3 (hpar-
MEHTIB, KPIOKOHCEPBOBAaHUX y
npucytrocti I[TEO-1500, ontu-
MaJIbHHI CTPOK iHKYyOa1ii 60 XB.
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IMpumiTkuU: ' — BiAMIHHOCTI CTATHCTHYHO HEJOCTOBIPHI B IOPIBHSHHI 3 MOTIEPEIHIM CTPOKOM
inky6auii, p>0,05; > — BiAMIHHOCTI CTATUCTUYHO IOCTOBIpHI B mopiBHAHHI 3 10%-10
KOHIICHTpAL[i€l0 KpionpoTekTopa, p<0,05; 3 — BiAMIHHOCTI CTaTHCTHYHO JOCTOBIpHI B
MOPIBHSHHI 3 Ti€r0 x KoHIEeHTpaniero IMCO, p<0,05.

Notes: ' — differences are not statistically significant comparing to the previous incubation
term, p>0.05; ? — differences are statistically significant comparing to 10% cryoprotectant
concentration, p<0.05;3 — differences are statistically significant comparing to the same
DMSO concentration, p<0.05.
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Ta6mmus 4. 3a5exKHICTh KOHIEHTpALLiT O10JI0TYHO aKTUBHHX PeUOBHH BIl  the effect mechanisms and direction of the
temneparypu. Kornerrpartist [IEO-1500—20%, crpok excrpaxii — 60 xB

Table 4. Concentration dependence of biologically active sub-
stances on the extraction temperature. PEO-1500 was used in 20%

preparation influence.
There is also the concentration depen-

concentration, extraction time was 60 min dence of biologically active substances in
extract upon the temperature of extracting
Temneparypa ekcrpaki?®;, °C .
q)%?;ﬁeeggm Pesomiia Extraction temperature, *C (Table 4). Release of all the substances into
Source of Substance solution at 4°C is much lower than at 20 and
fragments 4 20 37

37°C. The protein release in all cases is
higher if the incubation is performed at 37°C.
The increase of nucleotide concentration is
only noted during liver fragments incubation.

Birok,Mr/mMA

P . 0,22+0,02* 0,35+0,02 0,50=+0,03*
rotein,mg/ml

CenesiHka IMenTuau, MKT/MA

. 38,0%=2,3* 92,051 100,5+5,4 . . . .
Spleen Peptides,mg/ml No significant increase of peptides concent-
HI\}IIKAEOTI_/IAI/I,MKI‘/MA 57,0433+ 81,5444 88,5436 ration 1s ObSCI'VCd.
ucleotides,ug/ml
Birok,MT/MA CO“CIUSionS

. 0,18+0,02* 0,32+0,03 0,46=+0,02*
Protein,mg/ml

Thus when obtaining aqueous-saline

Mevirka Tenmuan MKr/MA | 41 s iny | 259443 875438 extracts the release of biologically active
Liver Peptides mg/ml substances into solution of cryopreserved
HyKACOTHMIMKT/MA | 0040 1 | g3 3 847455 organ fragments is higher than that of native
Nucleotides,pg/ml e e e . . . .
ones. The yield of peptides is much higher
BinoK,Mr/MA 039+0,02* | 069003 | 095+007* in the fragments cryopreserved in the PEO-
Protein,mg/ml ! ! ! ! ! ! . . . .
1500 presence, the optimum incubation time
TTiAIIAyHKOBA .
D anosa lge“Tt%A”'M”//Mf 43,7%1,6% 94,5%53 102,2%5,6 was found to be 60 min.
Pancreas eptides,mg/m.
Hgﬁfg’;?@;ﬁ‘;ﬁ’? 51,2435% | 1378247 | 1497%72
IpumiTka: * — BiAMIHHOCTI CTATUCTUYHO TOCTOBIpHI B nopiBHsHHI 3 20°C,
p<0,05 References
Note: * — statistically significant differences comparing to 20°C, p<0.05 1. Bondarenko T.P, Legach E.I. Cryopreservation
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