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Concentration of Peptides in Extracts of Cryopreserved
Fragments of Pig and Piglet Organs and Role of Endogenous
Proteases in Their Formation

Pecbepar: OgHum i3 nigxodis 4o npobrnemu Kopekuii nopyLleHb yHKUI OpraHiaMy € CTBOPEHHS NikapCbkux 3acobiB Ha OCHOBI
GionoriyHo akTMBHUX nenTuaiB. Hamu po3pobrneHo MeTo[ ofdepXaHHsi Takux NenTUAiB, KM BkItoyae B cebe npouec KpiokoHcep-
ByBaHHs pparMeHTiB opraHiB. [JocnigxeHO KOHLUEHTpaLilo NenTuaiB y ekcTpakTax, ogep)KaHux i3 HeKpioKOHCepBOBaHMX Ta Kpio-
KOHCepBOBaHUX (bparMeHTIB OpraHiB CBMHEN Ta MOPOCKT, 3anexHo Bi BMKOPUCTAHOro KpionpoTeKkTopa Ta 4Yacy iHKybauii, a Takox
BM3HA4YeHa ponb eHAOreHHWX MpoTeas B YTBOPEHHI NenTuaiB npu iHKybauii dparmeHTiB opraHiB. BctaHoBneHo, wo nicns 60-xBu-
NMHHOI iHKyBaLii doparMeHTiB cepus CBMHEN Ta NMOpOCAT, KPIOKOHCEPBOBaHUX i3 nonietuneHokcugom 3 m.m. 1500 (MEO-1500), KkoH-
LeHTpalis nenTuaiB y cynepHaTaHTi 3Hauvywo Ginblia, HiXX y cynepHaTaHTi npu iHKybaLii KOHTPONbHUX Ta KPIOKOHCEPBOBAHMX i3
rniuepuHom abo MEO-400. Buxig nentuaiB y cynepHaTaHT i3 hparmMeHTiB CenesiHkuM CBUHEN Ta LIKipU NOpPOCAT, KPIOKOHCEPBOBAHUX
i3 MEO-400 yum MEO-1500, 6inbLuniA, HixX i3 HEKPIOKOHCEPBOBaHMX abo KPiOKOHCEPBOBaHUX Nif 3axvucToMm rniuepuHy. MMicns iHkybauii sk
KOHTPOMbHKX, TakK i KpiokoHcepBoBaHuUx (kpionpoTtektop MNMEO-1500) y npucyTHOCTI iHriGiTOpiB NpoTeas parMeHTiB OpraHiB, KOH-
LleHTpaLis NenTuaiB y cynepHaTaHTi 3HadyLL0 MeHLa, Hix 6e3 ix fogaBaHHS. BcTaHOBMEHO, WO Npy AOo4aBaHHi iHribiTopiB npoTeas
3MEHLUYETLCH KiNbKICTb HU3bKOMOMEKYNAPHUX NENTUAIB B eKCTpakTax.

KniouoBi cnoBa: parMeHTV opraHiB, KpiOKOHCEPBYBaHHs, EKCTPaKT, NenTuau, iHribitopyu npoteas.

Pecbepart: OgHum 13 noaxoaoB K npobrieme KOpPpeKUMn HapyLlleHun yHKUUA opraHu3ma siBsieTCsl Co3aHne NeKapCTBEHHbIX
CcpeacTB Ha OCHOBe GMOMorMyeckyn akTUBHbIX NenTuaoB. Hamu paspaboTaH meTon MonyyYyeHus Takux NenTuaoB, KOTOPbIN BKMOYaeT
B cebs npouecc KpUOKOHCEPBUPOBaHWSA hparMeHTOB OpraHoB. VccnegoBaHa KOHLUEHTpauust NenTUAOB B 3KCTpaKTax, MoyYeHHbIX
13 HEKPVMOKOHCEPBMPOBAHHBIX Y KPMOKOHCEPBUPOBAHHbLIX hparMeHTOB OpraHoOB CBUHEW M NOPOCHAT, B 3aBUCUMOCTU OT UCMOMb30BaH-
HOro KpMOMPOTEKTOpa M BpeMeHu MHKybauuu, a Takke onpefeneHa pofb dHAOTEeHHbIX NMpoTea3 B ob6pasoBaHuM NenTuaoB npu
MHKyGauum cpparMeHTOB OpraHoB. YCTaHOBMNEHO, 4YTo nocne 60-MUHYTHOW MHKYGaLuu parMeHToOB cepaua CBUHEN U MOPOCHT,
KPUOKOHCEPBUPOBAHHBLIX C NonuatuneHokcugom ¢ Mm.m. 1500 (M30-1500), koHUeHTpauMs NenTUAoB B CynepHaTaHTe 3Ha4umo
bonblue, Yem B cynepHaTaHTe mnocrne MHKybauMm KOHTPOSbHbIX Y KPMOKOHCEPBUPOBAHHBIX C rmuuepuHoMm unm M30-400. Beixon
nenTUAOB B CynepHaTaHT M3 hparMeHTOB Cene3eHKN CBUHEN U KOXM MOPOCAT, KPMOKOHCepBMpoBaHHbIX ¢ M130-400 nnn M30-1500,
6onblue, YeM U3 HEKPUOKOHCEPBUPOBAHHbBIX UMW KPUOKOHCEPBUPOBAHHbLIX NOA 3awuTon rnuuepuHa. Nocne mHkybauunm kak
KOHTPOIbHbIX, TaK U KPUOKOHCEPBUPOBAHHLIX (kpuonpoTektop MN30-1500) B npucyTcTBUM UHIMOUTOPOB NpoTeas parMeHToB
OpraHoB, KOHLEHTpaLusi NenTMAOB B CynepHaTaHTe 3Ha4MMO MeHblue, YeM 6e3 ux gobasneHns. YcTaHOBNeHO, YTo npu gobaBneHun
MHIMOGUTOPOB NpoTea3 yMeHbLLaeTCs KONMMYEeCTBO HU3KOMOMEKYNSIPHbIX NenTUAOB B 3KCTpaKTax.

KnroueBble cnoBa: dparmMeHTbl OpraHoB, KPMOKOHCEPBMPOBAaHNE, IKCTPAKT, NenTuabl, MHIMGUTOpLI NpoTeas.

Abstract: Production of medicines based on bioactive peptides is one of the approaches of correcting body dysfunctions. We
have developed the method to procure these peptides, which includes cryopreservation of organ fragments. The concentration of
peptides in the extracts obtained from non-cryopreserved and cryopreserved fragments of pig and piglet organs was investigated,
depending on the used cryoprotectant and incubation period. The role of endogenous proteases in formation of peptides during
incubation of organ fragments was discovered. It was found that after 60-min incubation of heart fragments of pigs and piglets,
cryopreserved with polyethylene oxide with MW of 1500 (PEO-1500), the peptide concentration in supernatant was significantly
higher than after incubation of those of control and cryopreserved with either glycerol or PEO-400. Yield of peptides into supernatant
from fragments of pig spleen and piglet skin, cryopreserved with PEO-400 or PEO-1500 was higher than that from non-cryopreserved
or cryopreserved under protection of glycerol ones. Following incubation of both control and cryopreserved (cryoprotectant PEO-1500)
fragments of organs with protease inhibitors, the peptide concentration in the supernatant was significantly lower than without their
addition. It has been found that after introduction of protease inhibitors the amount of low molecular peptides in extracts decreased.

Key words: fragments of organs, cryopreservation, extract, peptides, protease inhibitors.
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3a oCTaHHI POKH HAKONMUYEHO 3HAYHY KIIBKICTh
JAHUX, 5K CB1TYaTh [TPO BAXKIIUBY POITH HU3HKOMOJIEKY-
JSIPHUX NENTUAIB y MpoLecax peryssiuii romeocTasy.
HoBumM, matoreneTnyHo 00yMOBIEHUM, HiAXOIOM 10
BUpILLICHHA NPOOIeMH KOpeKUii nopymeHs QyHKii
OpraHi3My € CTBOPEHH:I JIIKapChKUX 3aC001B Ha OCHOBI
010JI0T1YHO aKTHBHUX PEYOBUH, 30KpeMa HU3bKOMOJIe-
KyJISIpHUX menTudiB [3, 5, 11], ski 341iCHIOIOTH Tiepe-
HeceHHsl iH(popMallii, HeoOXiTHOT JIIsl HOPMAIBLHOTO
(hyHKIIIOHYBaHHS, pO3BUTKY Ta B3a€MOIii KIITHHHHUX
MOMYJISIIIIN, @ TAKOXK OepyTh y4acTh y perysmii ¢izio-
JIOTI4HO] Ta pernapaTuBHOI pereHeparii. Bcranosieno,
11O JUIs PETYJISTOPHUX TIENTH/IIB XapaKTepHa BUPaKeHa
TKaHUHOCTICU(PIUHICTh, TOOTO 3MaTHICTh 10 BiTHOB-
JroBaHHA QYHKII1 THX OpTraHiB 1 TKAHWH, 3 SIKUX BOHH
orpumani. OJHaK UM peYOBUHAM HE ITpUTaMaHHA BU-
JocreudiuHiCTh, TOMY CTBOPEHI Ha XHil OCHOBI mpe-
napaTv He MalOTh AaHTUTEHHHUX BJIACTUBOCTEH Ta
acolifoBaHuX 13 HUMH MOOIYHMX eekTiB [11, 13].

Hait6inpm nommpeHnid miAXiJ 10 OaepKaHHS
PEYOBHH MENTUIHOT IPUPOJIH MOJIATAE B TOMY, IO TKa-
HUHY [TOJPIOHIOOTH 1 IOMIIIIAIOTh B allETOH, SIKMH TOTIM
BUAAISIOTH. Jlaui ii BUCYTITYIOTH Ta 0OpOOIISIOTE PO3-
YHUHOM TPHUXJIOPOLITOBOT KUCIIOTH Y TPUCYTHOCTI XJI0-
PHUIIB ITUHKY, MAarHIIO 1 KaJbIlit0. EKCTpaxIliro mpoBo-
JSITH TIPOTSTOM 72 TOJVH ITpH Oe31epepBHOMY TIEpeMi-
LIyBaHHi, Aai BUAALIOTH ocaa. OTpuMaHuii cynepHa-
TaHT BiIMHUBAIOTH OXOJIOKEHOI0 CyMilIio edipy Ta
aIeTOHY, PO3YHHSIOTH Y MiIKUCIICHIH TUCTUIbOBAHIN
BOJI ¥ BiJcenapoByIOTh Marepiall i3 M. M. MEHILIE
10000 [14]. MoxnuBUMU MOAUQIKAIIIMA METOIY €
3aMOPOXKYBaHHsI Marepiaity, BAKOPUCTAHHS CHIIBHILION,
HIX TPUXJIOPOLTOBA, KUCIOTH Ta iH. [4, 15].

Po3pobiiennii HaMu TIX1A TOJIATaE B OJCpKaHH]
BOJIHO-COJIbOBHX €KCTPAKTIB 13 KPIOKOHCEPBOBAHMX
(parmenTiB oprani. [lokazano BHCOKY 010JIOTiUHY aK-
THUBHICTh TaKHX EKCTPAaKTiB, 30KpeMa (parMeHTiB
CeJe31HKH CBUHEW, MEYiHKH Ta IMiAIUTYHKOBOT 3271031
HOBOHAPOKCHUX TTOPOCHT [2].

Merta poOOTH — AOCITIINTH KOHIIEHTPAITIFO0 TIETITHIIB
y €KCTPaKTax HEKPIOKOHCEPBOBAHHUX Ta KPiOKOHCEP-
BOBaHUX (pparMeHTiB OopraHiB CBHHEH 1 MOPOCAT
3aJIe’KHO BiJl BUKOPUCTAHOTO KPIOMIPOTEKTOPa Ta 4acy
iHKyOauii, a TaK0’K BU3HAYUTH POJIb CHAOTCHHHX IPO-
Tea3 B yTBOPEHHI NENTU/IIB NPy iHKyOaIii (hparMeHTiB
OpraHiB.

Marepianu Ta MeTOaU

ExcriepMeHTH POBOIWIIN 33 PETJIAMEHTOM, 3arT-
BepmkeHuM Komiterom 3 OioeTuku IHCTUTYTY TIp00-
neM kpiobGionorii i kpiomenuuman HAH VYkpainu
(M. XapkiB). Opranu (cepiie Ta cene3iHKa CTaTeBO3pi-
JMX CBUHEH, Ceplie Ta MIKipa HOBOHAPOIXKEHUX OPO-
CSIT) MOAPIOHIOBAIA HOKUISIMU Ha (hparMeHTH, Maca
SIKUX B CEPEAHbOMY CTAHOBHIIA 2—5 MT, 1 TpUYi BiIMHU-
Bai (i3i0JIOTIYHIUM PO3YUHOM Y criBBiHOMmEeHHi 1:10.
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Large amount of data has been accumulated
recently testifying to an important role of low molecular
peptides in homeostasis regulation. Production of
medicines based on bioactive substances such as low
molecular peptides [4, 6, 17] is a new pathogenetically
stipulated approach to solve the problem for correcting
dysfunctions of an organism. These peptides transfer
an information required for proper functioning, deve-
lopment and interaction of cell populations, they take
part in the regulation of physiological and reparative
regeneration as well. It has been established that the
regulatory peptides are characterized by expressed
tissue-specificity, i. e. the ability to restore the functions
of organs and tissues from which they are derived.
However, species-specificity is not inherent for these
substances, therefore the preparations developed on
their base have no antigenic properties and side effects
associated with them [6,14].

The most common approach to obtain substances
of peptide nature is that the tissue is fragmented and
placed into acetone, which is removed later. Then it is
dried and treated with a solution of trichloroacetic acid
with zinc, magnesium, and calcium chlorides. Extraction
is carried out for 72 hours with continuous agitation;
the sediment is removed later. The obtained supernatant
is washed with cooled mixture of ether and acetone,
dissolved in acidated distilled water and the substances
of MW below 10,000 are separated [10]. Possible
modifications of the method are the freezing of mate-
rial, the use of stronger acid than trichloroacetic one
etc. [5,9].

The approach developed by us is to obtain aqueous-
saline extracts from cryopreserved fragments of
organs. There was shown a high biological activity of
these extracts, including fragments of pig spleen, liver
and pancreas of newborn piglets [3].

The research aim is to study the concentration of
peptides in extracts of non-cryopreserved and cryopre-
served fragments of pig and piglet organs depending
on used cryoprotectant and incubation period, as well
as to determine the role of endogenous proteases in
formation of peptides during incubation of organ frag-
ments.

Materials and methods

The experiments were performed according to the
regulations, approved by the Bioethics Committee at
the IPC&C of the NAS of Ukraine (Kharkiv). Organs
(heart and spleen of mature pigs, heart and skin of
newborn piglets) were cut with scissors into 2—5 mg
fragments and thrice washed with physiological solution
in the ratio of 1:10.

Organ fragments were dropwise supplemented
with 20% cryoprotectant solution (glycerol, PEO-400
or PEO-1500) in 1:1 ratio and carefully mixed. The
suspension of fragments of 20 ml was packed into
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Ho ¢parmeHTiB OopraHiB 1Mo Kpamisix H0JaBajl
20%-11 po3uunH Kpionporekropa (rinepus, IIEO-400
abo I1IEO-1500) y cmiBBimHOomeHnHi 1:1, perensHO i
o0epexxHOo mepemimyoun. 3aBuch GparmeHTiB 00’e-
MoM 20 M1 po3dacoByBaH B IOTICTUIICHOBI aMITyJTH 1
3aMOPOYKYBAJIH 31 IBUKICTIO OXOJIOMKEeHHs | rpaj/xB
3a JIOIOMOTOI0 IIpOorpaMHOro 3amopoxysada YOII-6
(CKTB 3 [IB IIIKiK HAH VYkpaian) go —70°C i3 mo-
JANBIINM TIepeHeCEHHM Yy piaKuii a30T. Marepiau Bi-
JrpiBaiy Ha BOAMHINM Oani 3a Temmneparypu 37...40°C.
Bin mminepuny ta IIEO-400 ¢parmMeHTr BigMuBaIn
Caxapo3HUMHM CEPEIOBHUIIAMH 3 TAKOIO K MOJISIPHOIO
KOHIICHTPAIII€10, AK 1 KiHIIeBa KOHIIEHTPAIlisl KPiOTpo-
TekTopa, a Bixg [IEO-1500 — dizionoriyHuM po3unHOM.
SIK KOHTPOJIE BUKOPHUCTOBYBaJI HEKPiOKOHCEPBOBaHI
(bparmeHTH.

Jna oxgepkaHHA €KCTpPakTiB (parMeHTH OpraHiB
1HKyOyBau B (izionorianomy pozuui 30, 60 ado 90 xB
3a temmeparypu 22...24°C. Jlng BUIaJIeHHS TEpMO-
MabiIPHUX MPOTEIHIB CylepHaTaHT MPOTpiBald HA
BOJISIHIM OaHi 15 XB 1 OYHIITyBaH, IPOITYCKAIOUN Yepe3
¢binpTpyBanpHU namip. KoHneHTpariiro menTHiiB Bu3-
HavyaJy Mpy AOBKUHI XBKiIi 280 HM Ha ceKTpoQoTO-
metpi «Lambda 35» («Perkin Elmer», CIIIA) [10].

Hnst inriOyBaHHs mpoTeas miJ 4yac MPUroTyBaHHS
EKCTPaKTiB 3aCTOCOBYBAJIM TOTOBY 10 BUKOPHUCTaHHS
cymim iHribitopiB «Protease Inhibitor Cocktail»
(«Sigma-Aldrichy», CLLIA), sixy nogaBanu 10 ¢pparmeH-
TiB 13 po3paxyHKy 1 mi Ha 20 I TKAHUHH BiATIOBITHO
JI0 peKOMEH 1aIlii BUPOOHUKA.

MoneKynsipHO-MacOBHI PO3IIOIIT HU3EKOMOJICKY-
napHUX (paKiii MeNnTHAHOI MPUPOAYN BU3HAYAIU
METOZIOM BUCOKOE(EKTHBHOI TeJIBIIPOHIKHOT XPOMaTo-
rpadii [1]. [TonepenHb0 €KCTPAKTU MPOIYCKAIH Yepe3
¢insTp («Milliporey, CLLIA) 3 niametpom mop 0,45 MKM.
[enb-dinprpaniro NpoBOAUIN Ha KOJIOHII JiaMeTpoM
16 MM Ta moBxkuHO0I0 400 MM, 3aITOBHEHIN MOJIIBIHI-
nosuM reneM «TSKGel Toyopearl HW-40 Fine»
(«Toyo Soda Manufacturing Co», Anonist). s emroarii
BHKOPHCTOBYBaIH (pocharHo-compoBuii Oydep (pH 7,5)
Takoro cknaay: 30 mmons/n Na,HPO,/NaH, PO,;
100 mmoue/n NaCl. XpomaTorpaMu peecTpyBaiii 3a
JOTIOMOTO0  yibTpadioneToBoro nerexkropa «LKB-
2238 Uvicord S11» («LKB-Produkter AB», I1IBeist)
IIpH TOBXUHI XBHI1 254 HM. CUTHAJ AETEKTOpA 3aIH-
CYBaJIH 32 I0TIOMOT'0I0 TBOKAHAIBHOTO CAMOIIMCHOTO
notenniomerpa «LKB-2210 Rekorder» («LKB-Pro-
dukter AB») ta inTerparopa «Waters-746» («Milli-
pore»), sSIKuil Hasla€e AaHi Mpo Yac yTpUMaHHS Ta KiJb-
KiCHI CHIBBiAHOILIEHHA OKpeMuX (paxiuii y cymiri (y
npoueHTax). [lonepeqHbo KOJIOHKY KaniOpyBaiu cTaH-
JApTHUMH PEYOBUHAMMU: 1HCYTIHOM, TIIFOKarOHOM, CO-
MaTOCTATUHOM Ta BitamiHamu B, 1 B ..

Craructuyny oOpoOKy pe3ynbpTariB MPOBOIUIH
HenapaMmeTpuaHuM metogqoM MANOVA 3a nonomo-
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polyethylene tubes and frozen with the cooling rate of
1 deg/min with a programmable freezer UOP-6
(Special Designing and Technical Bureau with Expe-
rimental Unit of the [PC&C) down to —70°C with the
following plunging into liquid nitrogen. The specimens
were thawed in water bath at 37...40°C. The fragments
were washed free of glycerol and PEO-400 with
sucrose media with the same molar concentration, as
final concentration of cryoprotectant and with physio-
logical solution in case of PEO-1500. Non-cryopreser-
ved fragments served as the control.

To obtain extracts, the fragments of organs were
incubated with physiological solution for 30, 60 and
90 min at 22...24°C. Supernatant was warmed in water
bath for 15 min and passed through the filter paper to
remove thermolabile proteins. Concentration of pepti-
des was spectrophotometrically assessed at 280 nm
with Lambda 35 (Perkin Elmer, USA) [15].

To inhibit proteases during preparation of extracts
the Protease Inhibitor Cocktail (Sigma-Aldrich, USA)
was supplemented to the fragments in an amount of
1 ml per 20 g of tissue according to manufacturer’s
recommendations.

For determining the molecular-mass distribution of
low molecular fractions of peptide origin the high-effi-
ciency gel-penetrating chromatography was used [1].
Primarily the extracts were passed through a filter
(Millipore, USA) with a pore diameter of 0.45 um. Gel
filtration was performed in a column of 16 mm diameter
and length of 400 mm, filled with polyvinyl gel TSKGel
Toyopearl HW-40 Fine (Toyo Soda Manufacturing Co,
Japan). For elution the following phosphate-saline buffer
(pH 7.5) was used: 30 mmol/l Na,HPO,/NaH, PO,;
100 mmol/l NaCl. Chromatograms were recorded with
ultraviolet detector LKB-2238 Uvicord S11 (LKB-
Produkter AB, Sweden) at 254 nm. The detector signal
was recorded with two-channel potentiometer LKB-
2210 Rekorder (LKB-Produkter AB) and Waters-746
integrator (Millipore), which provided the data on hold-
up time and quantitative ratio of individual fractions in
the mixture (in percentage). The column was prelimi-
nary calibrated with the standard substances: insulin,
glucagon, somatostatin, vitamins B, and B .

The results were statistically processed with
MANOVA non-parametric method using Statistics 17.0
software (SPSS Inc., USA). The data were presented
as mean value + error of mean.

Results and discussion

The concentration of peptides in extracts derived
from cryopreserved fragments of organs was studied
depending on the used cryoprotectant: penetrating
glycerol, less penetrating (if compared with glycerol)
PEO-400 and non-penetrating PEO-1500. Non-
cryopreserved fragments served as the control.
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roto porpamu «Statistics 17.0» («SPSS Inc.», CILIA).
JaHi nmpeacTaBieHi K cepeaHe 3Ha4eHHs + MoXuoOKa

CCPCAHLOTO.

Pe3yabTatu Ta 00roBOpeHHA

KonmnenTpariito mentuiB y eKcTpakTax, ki ofep-

YKYBaJIX 3 KPIOKOHCEPBOBAaHMX (hparMeH-
TiB OpraHiB, BUBYAJIH 3aJICKHO BiJI BUKO-
PHCTaHOTO KPIOMPOTEKTOPA: MPOHUKAIO-
YHiA TTIIEPUH, TOBUTEHO (Y MOPIBHSIHHI 3
nrinepuHoM) mpoHukatounii [IEO-400 ta
nenponukarounii [IEO-1500. Korrponem
Oyny HEKpiOKOHCEPBOBaHi (hparMeHTH.

Sk BuAHO 3 maHUX TaOd. 1, BxKe Ha
30 xB iHKyOauii KpiOKOHCEPBOBaHUX
(parMeHTiB OpraHiB KOHIIEHTpaLis Hell-
TUIB y CyllepHaTaHTi Oyjia cTaTUCTHY-
HO 3Hady11e O1IBIIO0 MOPIBHSHO 3 KOHT-
porem, 3a BHHATKOM (pparMeHTiB cepis
CBHHEMH, cepIis 1 HIKIPH MOPOCSIT, KPIOKOH-
CEpBOBAaHUX Y MPUCYTHOCTI TITIIIEPUHY.
[Micns iakyOarii npotsirom 60 XB KOH-
[IEHTpAIlisg MMEeNTH B 301IbITyBaacs y
BCIX BHUIAJIKaX, KPiM (hparMeHTiB cepIist
CBHHEH, KPIOKOHCEPBOBAHUX i1 3aXHC-
toM riinepuny. Ilicnsg 60-xBuinHHOT
iHKyOaii ¢pparMeHTiB cepiisi CBUHEH Ta
MOPOCAT KOHLEHTpaLisi NENTUIIB Y Cy-
nepHaTaHTi Oyja CTaTUCTUYHO 3HAYYIIE
0100, HIXK IIPH 1HKYOAIi1 KOHTPOJIB-
HUX ()ParMEHTIB Ta KPiOKOHCEPBOBAHHX
i3 BUKOPUCTAHHSAM IJIilepUHY abo
[MEO-400. Buxin mentuiB i3 pparmeH-
TIB CEJE31HKH CBUHEH Ta IKIPH TOPOCHIT,
KkpiokoHcepBoBanuXx i3 [TEO-1500, Takox
OyB OUTBIINH, HIXK 13 HEKPIOKOHCEPBO-
BaHUX 200 KPIOKOHCEPBOBAHUX ITiJ| 3a-
xucToM rminepuny. He cocrepiranocs
BiIMIHHOCTEH Y KOHIIEHTpAIIii TeNTHIiB
npu iHKyOauii ¢pparMeHTiB, KpioKOHCEP-
BoBaHux y npucytHocti [IEO-400 Ta
[IEO-1500. IIpn upoMy CTaTUCTUYIHO
3HauyIIe 301IbITyBaNACs KOHIICHTPAIIis
MENTHIB MOPIBHSHO 3 30-XBHIMHHOIO
iHKyOariero. [Ticis 90-XBUIMHHOT 1HKY-
0Oarrii 301IbIIICHHS KOHIICHTPALIii HeTH/IIB
HE CIIOCTEPITraiocst B )KOJHOMY 3 BUTIA/I-
KiB MOPIBHSHO 3 MOTEPEIHIM CTPOKOM
inky0Oarii. Tomy B momanbioMy mMu J0-
CJIiJKYBaJIH €KCTPAKTH (PparMeHTiB Op-
raHis, kpiokoncepBoBanux 3 [IEO-1500,
pu iHKyOarii mpotsirom 60 XB.

Binomo, 1o npo yKitist menTuiB Kiti-
TUHAMU B KYJIBTYPI 32 BIJICYyTHOCTI B ce-
PEAOBHII MTOKUBHUX PEYOBHH 1 T0OsIBA
METTHIHOTO MaTepially B KyJIbTypaJibHii
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Table 1 shows that already after 30 min incubation
of cryopreserved fragments of organs the concent-
ration of peptides in supernatant was significantly higher
in comparison with the control except the fragments
of pig heart, piglet heart and skin cryopreserved with
glycerol. After 60 min incubation the concentration of

Tabnuusa 1. KoHueHTpauia nentuais (MKr/mn) y cynepHaTaHTi 3anexHo
Bil kpionpoTekTopa Ta 4Yacy iHKybaLii KOHTPOMNbHUX i
KpiOKOHCEpBOBaHWX hparMeHTiB OpraHis
Table 1. Concentration of peptides (ug/ml) in supernatant depending on
cryoprotectant and incubation period of control and cryopreserved
fragments of organs

Yac iHkybauii, x8
OpraH KpionpoTtekTop Incubation period, min
Organ Cryoprotectant
30 60 920
Kggmﬁﬂb 19,0+1,2 22,3+2,1 25,7+2,2
gt‘fﬁﬂ: 20,4+2,0 32,7+3,3 45,8+4,3
Cepue cBuHeM

Pig heart
EEEg:igg 33,2+3,4 79,9+5,6' 86,3+8,8°
258:115588 56,8+4,62° | 117,1+9,9"23 | 129,6+11,22°
Kgg;ﬁ’fg" 28,8+2,2 37,6424 49,5+4,5

Cepue gll\l/-lfsg:' 33,8+3,3 55,4+4,5 66,4+5,4

L
nopocart
Piglet heart ;

R 258288 42437 88,2+7,6' 92,6 +8,22
258:11388 79,1+6,52° | 128,3£10,9'2% | 131,011,723
KSZL‘{?Jb 18,1+1,2 42,7+3,5 54,4 +4,9

CenesiHka gll;fsgl‘ 27,4+2,3 60,6 +5,1' 66,5+6,1

CBUHEW

Pig spl }

o 258288 34,5+3,2 71,6+6,8' 91,3+7,22
258:115?88 39,4+3,3 92,8+7,47 111,6+9,8?
ngmﬁﬂb 10,8+1,2 25,4+2,1 29,5+2,2

LIkipa gltfgﬁ 13,611 30,6+2,5 44,2+3,8

nopocAar

Piglet ski :

e DEOa0 20,81,72 42,3+3,7° 54.744,6

258:11388 29,5+2,4%° 55,2+4,5"2 66,9+6,12
MpuMiTKK: BIAMIHHOCTI CTAaTUCTUYHO 3HAYYLLi B MOPIBHSIHHI ' — 3 monepeaHim

cTpokoMm iHKybauii, p < 0,05; 2 — 3 TakKMM caMUM YacoM iHKyGaLii pparMeHTiB,
KpPiOKOHCEepPBOBaHWX i3 rniuepuHoM, p < 0,05; 3 — 3 Takum caMmum Yacom iHkybawii
dparmeHTiB, KpiokoHcepBoBaHux i3 MEO-400, p < 0,05.

Note: differences are statistically significant if compared with ' — the previous
incubation period, p < 0.05; 2—the same incubation period of fragments cryopreserved
with glycerol, p < 0.05; ® — the same incubation period of fragments cryopreserved
with PEO-400, p < 0.05.
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piauHi BizOyBatoThes uepe3 5—10 XB micis moyarky
iHKyOamii Ta gocsrae Makcumymy uepe3 90—120 xB
[5]. 3a aramoriero 10 yTBOPEHHS 610JI0T1YHO AaKTHBHUX
(parmenTiB reMoro6iHy [6] MOXXHA IPUITYCTHTH, IO
i iHII BHYTPIIIHBOKIITHHHI (DYyHKIIOHAIBHI OiIKH
3aJydeHi A0 MOAI0HUX MpoLeciB NOCTaliiHOI Aerpa-
narii. B pe3ysisTari yTBOPIOIOTHCS KOPOTKI (hparMeHTH,
4Kl TOTIM BUBOIATHCS 3 KIITHH. AHaNi3 CTPYKTYyp
MNEeNTHIIB IIUTOXPOM-C-OKCHIA3H, IIyTaMaT-aMOHiH
mirasu, rmigepansaerindocdaraerigporenazu ado
Pp-aKTHHY, iIeHTH-(PIKOBAaHUX Y Iperaparax TKaHWH
BEJIMKOi poraroi XyJo0H i1 IIypiB, BKa3ye Ha ONHCaHI
BUIIIE NPUHIMIN YTBOPEHHS enTuais. bymo BcraHos-
JICHO, IO MePeBa)KHa YacTHUHA MENTHIIB, JIOKaIi30-
BaHUX BCEPEAMHI KIIITHH, Ma€ 3IaTHICTh IPUTHITyBaTH
posidepalito, y ToH yac K OLIbIIICTh MENTHIIB, SKI
BUAUISIOTHCS Y HABKOJIMILIHE CEPEIOBUIIIE, HABIAKH, 11
CTUMYIIIOIOTh. Pe3ynbraru mopiBHSHHS aKTHBHOCTI
KOMITOHEHTIB CYTIEpPHATAHTIB 1 JIi3aTiB MEPEKUBAIOINX
KIIITHHHUX KYJIETYD TaKOX CBIAYATh PO PI3ZHOCIIPSIMO-
BaHICTh PETYISTOPHOI il BiIMOBITHUX NENTUIHUX ITyJTiB
[5].

BunineHHs nenTyAIB y MO3aKTITHHHE CEPEIOBUIIIE —
VHIBEpCAIBHII MEXaHi3M, 0 chopMyBaBCs IIie y 011~
HOKJIITHHHUX OPTaHi3MiB, ISl IKUX XapaKTepHa PeaKList
XEMOTAaKCHCY, 1 IPOTATOM HACTYITHOI €BOJIIOLIi 30epircst
B YIOCKOHAJICHOMY BHIJIS/II B SIKOCTI IIO3UTHBHOTO Ta
HEO00X1IHOTO (PYHKIIIOHAIBHOTO HAOYTKY. Y KIIITHHHUX
aHcaMOJISIX BUIIMX TBAPHH €HAOT€HHA IENTH/HA CHUC-
TeMa e()eKTUBHO PEryJIIOe Ta MOAYIIOE (PyHKUIi mpuc-
TOCYBaHHS OpPTaHi3My /10 yMOB icHyBaHHA [3, 7].

IIpoteomniz — pepMeHTaTUBHUI T1APOITI3 OUIKIB i
MENTHIIB, SKUH KaTali3yeThCs MPOTEONITHYHUMH (ep-
MeHTaMu (TIpoTea3amH) 1 BiJirpae BaXKIUBY pOJb Y
perysiii oOMiHy pedoBHH B opranismi [9, 16]. Oome-
YKSHHH MPOTEOJTi3 OLIKOBUX MOJICKYJI MA€E IMEPIIOPSTHE
3HAYECHHS JIJISl PETYJISIIii 0OMiHY pe4OBHH B OpraHizMi
[8, 12, 17]. Peakuii oOMexxeHOro mpoTeonisy 0epyTh
y4acTh y MPOIecax YyTBOPEHHS Ta iHAKTHBAIII] TpaK-
THYHO BCiX (PepMEHTIB, TOPMOHIB Ta IHIINX 010JIOTTYHO
AKTUBHUX OINKIB 1 MENTHUMIB, a OTXKE, 1 Y KOHTPOIi
AKTUBHOCTI OCHOBHHUX Oioperyisitopis. Tomy Mu ripoBe-
JIM IOCITiJPKEHHSI 3 METOI0 3’ ICyBaHHs pOJIi IpoTeas B
YTBOPEHHI NIENITHIIB, SIKI pEECTPYIOTHCSI B EKCTPAKTAX.

[Ipu inkyOarii Sk KOHTPOIBHUX, TaK 1 KPIOKOH-
cepBoBanuXx (kpionporekrop [IEO-1500) y mpucytHoC-
Ti iHTiOITOpiB TpoTeas (IIT) ¢pparmMeHTiB opraHis,
KOHIICHTPAIIisl IETITH/IIB y CyTIEpHATAHTI CTATUCTUYHO
3HaUYIIe MEHIIA, HiJK KOJIM 1HKyOaItis mpoBoamiacs 0e3
ix nqomaBaHHA (Ta6m. 2). Lle cBimuuTh MO 3HAYHY POIIH
SHJIOTeHHHX MPOTea3 B yTBOPEHHI MENTHIIB. 30KpeMa,
BOHH MOXYTb KOHTPOJILOBAHO aKTHBYBATHUCS Y BiJIIIO-
BiJTb Ha CTPECOPHY Jit0 (pi3uKo-XiMidHMX (PaKTOPIB, SKi
BIDIMBAIOTH Ha KIIITHHU MTPY 3aMOPOXKYBaHHI-BiIrPiBi,
OCKUJTbKH BUXi/J] TIENTH/IIB 13 KOHTPOJIBHUX (pparMeHTiB
npu noxasanHi II1 micns 60 xB iHKyOarii He 3011b-
IIYETHCS, 32 BUHATKOM ()ParMEHTIB IIKIPH IOPOCHT.
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peptides increased in all the cases except the fragments
of pig heart cryopreserved under protection of glycerol.
After 60 min incubation of pig and piglet heart frag-
ments the concentration of peptides in supernatant was
significantly higher than after incubation of the control
fragments and those cryopreserved with glycerol and
PEO-400. Yield of peptides from the fragments of pig
spleen and piglet skin cryopreserved with PEO-1500
was also higher than from non-cryopreserved fragments
or cryopreserved under protection of glycerol. There
were no differences in peptide concentration after in-
cubation of fragments cryopreserved with PEO-400
and PEO-1500. Herewith, the peptide concentration
significantly increased if compared with 30 min incu-
bation. After 90 min incubation there was no increase
of peptides concentration in any cases if compared
with the previous incubation period. Therefore, later
we used 60 min incubation to investigate the extracts
of organ fragments cryopreserved with PEO-1500.

It has been known that the production of peptides
by cells in culture without nutrients in the medium and
the appearance of peptide substances in culture
medium are observed 5—10 min later the start of
incubation and reach a maximum after 90—120 min
[4]. Considering the similar formation of biologically
active fragments of hemoglobin [7] we can assume
that other intracellular functional proteins are involved
in such processes of stepwise degradation. Short
fragments are formed as the result and excreted from
the cells later. Structural analysis of peptides of cyto-
chrome-c-oxidase, glutamate-ammonia ligase, glycer-
aldehyde phosphate dehydrogenase or p-actin identi-
fied in tissue preparations of cattle and rats confirmed
the above principles of peptides formation. It was found
that the majority of peptides localized inside the cells
had the ability to inhibit proliferation while greater part
of peptides released to external medium on the contrary
stimulated proliferation. Comparing of the activity of
components of supernatants and lysates of survival
cell cultures also testified to different targeting of
regulatory effect of relevant peptide pools [4].

Yield of peptides into extracellular environment is
an universal mechanism formed even in unicellular
organisms which characteristic is a chemotactic res-
ponse and following evolution was preserved in an imp-
roved form as a positive and necessary acquired func-
tion. The endogenous peptide system in cell assemblies
of higher animals effectively regulates and modulates
the functions of organism adaptation to the existence
conditions [11, 17].

Proteolysis is an enzymatic hydrolysis of proteins
and peptides which is catalyzed by proteolytic enzymes
(proteases) and plays an important role in regulating
metabolism of an organism [8, 13]. Limited proteolysis
of protein molecules is of great importance for the
regulation of metabolism in an organism [2, 12, 16].
Reactions of limited proteolysis are involved in the
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Tabnuusa 2. KoHueHTpauis nentugis (MKr/mm) y cynepHaTtaHTi nicns
AodaBaHHs iHribiTopiB 40 parmMeHTiB opraHie, He niggaHnx
KpiOKOHCEepBYBaHHIO Ta KpioKoHcepBoBaHWX Yy npucytHocTi NMEO-1500
Table 2. Concentration of peptides (ug/ml) in supernatant after

introduction of protease inhibitors to organ fragments either non-
cryopreserved or cryopreserved in presence of PEO-1500

OpraH
Organ

Ymosu
eKCrnepuMeHTy
Experimental
conditions

Yac iHkybauii, x8
Incubation period, min

30

60

90

Cepue ceuHen
Pig heart

KoHTponb
Control

17,2+1,4

24,8+1,6*

28,4+2,2

KoHnTponb + M1
Control +PI

10,4+0,9

14,6+1,5

18,56+1,4

KpiokoHcepBoBaHi
hparmeHTH
Cryopreserved
fragments

52,1+4,6

106,4+10,9*%

121,6+9,6

KpiokoHcepBoBaHi
pparmeHTn + I
Cryopreserved
fragments + Pl

24,6+1,9

57,2+4,4*

73,3+6,5

Cepue
nopocAT
Piglet heart

KoHTponb
Control

30,1+2,3

48,4+3,8*

55,8+4,6

KoHTponb + 1M1
Control +PI

14,6 +1,1

19,6+1,8

27,8+3,1

KpiokoHcepBoBaHi
dparmeHTn
Cryopreserved
fragments

72,1+6,2

111,5+£9,9*%

131,6+11,56

KpiokoHcepBoBaHi
cdparmeHTn + I
Cryopreserved
fragments + Pl

48,4144

66,7+5,6*

79,9+7,9

CenesiHka
CBUHEN
Pig spleen

KoHTponb
Control

23,2+1,8

45,8+3,2*

55,2+5,4

KoHTponb + 1M1
Control +PI

13,2+1,1

15,9+1,2

20,3+1,9

KpiokoHcepBoBaHi
dparmeHTn
Cryopreserved
fragments

61,3+4,9

92,7+7,9*%

101,3+9,8

KpiokoHcepBoBaHi
cdparmenTn + I
Cryopreserved
fragments + Pl

33,1+2,8

46,4+4,0

55,8+5,3

LLIkipa
nopocAt
Piglet skin

KoHTponb
Control

21,2+1,9

39,9+3,1*

44,5+3,8

KoHnTponb + 1M1
Control +PI

6,7+0,56

11,2+0,9*

13,4+1,1

KpiokoHcepBoBaHi
parmeHTn
Cryopreserved
fragments

32,1+2,8

49,8+3,9*

59,3+4,6

KpiokoHcepBoBaHi
pparmentn + 1M
Cryopreserved
fragments + Pl

12,3+1,1

22,4+2,0*

29,2+2,1

*

MpumiTku:

nopasaHHs M npu Bcix ymoBax ekcnepumeHTy, p < 0,05.

Note: * — differences are statistically significant if compared with the previous incu-
bation period; differences are statistically significant if compared with the fragments

with no addition of PI at all the experimental conditions, p < 0.05.
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— BIOMIHHOCTI CTAaTUCTMYHO 3Ha4yLli B MOPIBHAHHI 3 nonepegHim Ya-
COM iHKybaLlii; BiAMIHHOCTI CTaTUCTUYHO 3HaYyLLi B MOPIBHSHHI 3 dparmeHTamun 6e3

formation and inactivation of all the
enzymes, hormones and other biolo-
gically active proteins and peptides and
thereby in the control of activity of the
main bioregulators. Therefore we per-
formed a study to determine the role
of proteases in formation of peptides
revealed in the extracts.

Incubation of both control and cryo-
preserved (with cryoprotectant PEO-
1500) fragments of organs with pro-
tease inhibitors (PI) resulted in signifi-
cantly lower peptide concentration
revealed in the supernatant if compa-
red with their absence (Table 2). It
testified to a significant role of endoge-
nous proteases in peptides formation.
In particular, they can be triggered by
stressor action of physical and chemi-
cal factors that affect the cells during
freeze-thawing, whereas no increase
of peptides yield from the control frag-
ments was found following supple-
menting PI after 60 min incubation,
excluding the case of piglet skin frag-
ments.

The increase of peptides concent-
ration to 60 min (with some excep-
tions) may be due to the fact that either
used PI do not inhibit all the proteases
or there is a yield of the peptides being
already in the cells. It is also possible
that during cryopreservation the acti-
vity of proteases in cells increases. It
has been known that during transition
of an organism from one physiological
state to another and as a result of star-
vation or some stressor responses the
proteolysis of tissue proteins is sharply
enhanced [12, 13].

Assessment of peptides content
within different molecular weight ran-
ges revealed that the extract of pig-
let heart fragments had no peptides
with MW < 1100, unlike other organs
(Table 3). The extracts of cryopreser-
ved pig heart fragments had no pep-
tides with MW > 2000, but small
amount of them was found in control
extracts and after supplementing PI to
the control and cryopreserved pig heart
fragments. This may be due to acti-
vation of proteases in cryopreserved
fragments. A similar dependence in
peptides concentration was observed
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ITiaBUILEHHS KOHIIEHT-
pauii menrruis Ha 60 XB (32
OESIKMM BHKJIIOUCHHSIM )
Moxe OyTH OB’ si3aHe a0
3 TUM, 10 Bukopuctadi 111

Tabnuusa 3. Bmict nentuais (%) y pisHUX gianazoHax MONEKYNspHUX Mac
y cynepHaTaHTi nicna AoAaBaHHs iHribiTopiB 40 hparMeHTIB OpraHis, He niggaHnx
KpiOKOHCEpBYBaHHIO Ta KpiokoHcepBoBaHWUX Yy npucytHocTi NMEO-1500
Table 3. Content of peptides (%) in various ranges of molecular weight in supernatant

after introduction of protease inhibitors to fragments either non-cryopreserved
or cryopreserved in presence of PEO-1500

iHTri0YIOTH HE BCi MpoTeasuy,
. . YMOBU €KCNEPUMEHTY
abo 3 BUXOJOM IICNITHUO1B, HianasoH Experimental conditions
. . . MOTEKYNAPHUX
SIK1 BXK€ ICHYIOTh Y KJIITH- OpraH mac
Organ Range of KpiokoHcepBoBaHi | KpiokoHcepBoBaHi
Hax. MOXIUBO TaKOXK, 10 molecular KoHTponb KownTponb + M chparmeHT chparmeHtm + 1M
: . _ ight Control Control +PI Cryopreserved Cryopreserved
B Hpoueq KP1OKOHCEPBY weld fragments fragments + Pl
BaHHS 30UIBINYETHCS aK-
THUBHICTh TIpOTea3 y Kili- > 10000 - - - -
ThHax. Bimomo, mo npu
; ; Cepue > 2000-7000 0,6+0,1 1,7+0,2 - 0,8+0,1
Tepexojli Oprauizmy 3 oi- epue
HOTO ()i310JIOTTYHOTO CTaHy Pig heart | - 1100-2000 64,5+5,1 72,4+6,9 52,3+4,9 68,4+6,1
B 1HIIIHH, 8 TAKOXK B PE3YJIb-
TaTi FOHOHyBaHHH Ta ned- < 1100 34,9+2,8 24,9+2,3 47,7 +4,7 31,6+2,8
KHX CTPECOPHUX PeaKIisix
. > 10000 6,2+0,4 12,6+1,3 3,3+0,2 9,4+0,7
PI3KO MOCHUIIIOETHCS MPO-
TEOJII3 TKaHMHHUX OLIKiB Cepue > 2000-7000 50,3+4,1 57,7+4,9 40,4+3,6 67,0+6,4
[8 9] MOPOCAT
> A Piglet
ITig gac mocimiuKeHHS heart > 1100-2000 43,5+3,9 30,7+3,0 56,3+5,1 22,8+2,3
BMICTY MENTH/IIB Y PI3HHX
. < 1100 - - - -
JliarmazoHax MOJCKYIISIPHUX
Mac BCTaHOBJICHO, HIO B > 10000 30,2+2,2 41,2£4,0 23,1£2,0 39,136
eKCTpaKTax (parMeHTiB
CepId OPOCAT, Ha BiIMiHY Cenesinka | > 2000-7000 34£28 1,8+0,1 - 0,9+0,1
BiJl IHILIMX OpraHiB, BiACYTHI CBYHEH
Pig spleen | 5 1100-2000 | 26,0+2,3 41,1+3,5 22,5+2,1 37,4+3,2
nentugyd 3 M. M. < 1100 e e e e
(Tq6n. 3). ¥V excrpakrax < 1100 40,4+3,6 15,9+1,2 54,3+5,3 22,6+2,2
KpiOKOHCEPBOBaHHX (par-
MEHTIB Ceplis CBUHEH He > 10000 49,4+4,1 53,2+5,3 37,2+3,2 50,3+5,7
JNETEKTYIOThCSl MENTUAU 3
M. M. > 2000, ae Bu3HA- Lilkipa > 2000-7000 19,4+ 1,4 33,1+3,2 19,5+1,6 27,9+2,4
. . nopocAT
HAETHCA IX HCBCIIMKA KUTB-  Piglet skin | 5 4100.2000 | 10,8+1,0 6,2+0,5 14,641,2 9,3+0,7
KICTh B €KCTPaKTaX KOHT-
POJIBHHX, & TAKOX TIPH JI0- < 1100 20,4+1,9 7,5+0,8 28,3+2,4 12,56+1,2

naBauHi 11 10 KOHTPOJIB-
HUX 1 KPIOKOHCEPBOBaHHUX
¢parmeHTiB cepus cBuHei. Lle Mmoxe OyTH OB’ s13aHO
3 aKTHBALIEIO [IPOTEa3 y KPIOKOHCEPBOBAaHUX (hparMeH-
Tax. AHaJOri4Ha 3aJ1€KHICTh KOHIIEHTPAIlii IeNTHIiB
criocTepiraeTbes i mpu iHKyOanii pparMeHTiB cene-
31HKM CBWHEW. MOXXHA TaKOX BIAMITHTH, IO TPH
1HKyOarlii ()parMeHTiB JOCIIPKEHNX OPTaHiB Y TIPUCYT-
HocTi II1 3MeHnIyeTbes KiTbKicTh HU3BKOMOJIEKYJIISP-
HUX IENTUIIB.

BucnoBknu

[icnsa 60-xBunuHHOI iHKYOaii parMeHTiB ceprist
CBHHEH Ta mopocAT KpiokoHcepBoBanux i3 [IEO-1500
KOHLIEHTpALisl HENTHIIB y CyIIepHATaHTi CTAaTUCTUYHO
3HAUYUMO OiJIbIlIa, HK y CyTIepHATaHTi Micis iHKyOarii
KOHTPOJIHHX Ta KPIOKOHCEPBOBAHUX i3 TIIILIEPUHOM YH
I[MEO-400. Buxin nmenTuaiB y cynepHaranT i3 ¢par-
MEHTIB CeJIe31HKM CBUHEN Ta MIKipH IOPOCST, KPIOKOH-
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during the incubation of pig spleen fragments. It can
be also noted that incubation of fragments of studied
organs with PI resulted in decreased amount of low
molecular peptides.

Conclusions

Incubation during 60 min of pig and piglet heart
fragments cryopreserved with PEO-1500 resulted in
higher peptide concentration in supernatant than after
incubation of control and cryopreserved with glycerol
or PEO-400 fragments. Yield of peptides into the
supernatant from pig spleen and piglet skin fragments
cryopreserved with PEO-1500 was higher than the
one from the fragments non-cryopreserved or cryo-
preserved under protection of glycerol; no differences
were found with case of fragments cryopreserved with
PEO-400. A significant role of endogenous proteases
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cepoBanux i3 [IEO-1500, Ginbmmmii, HiX 13 HEKpio-
KOHCEPBOBaHHX a00 KPIOKOHCEPBOBAHUX il 3aXHCTOM
DIiepUHy; BiAMIHHOCTEH 13 parMeHTaMu, KpioKOHCep-
BoBanumH 3 [IEO-400, B iboMy BUIIagKy HE criocTepi-
rayiocsi. BcranoBieHa 3Ha4uHa PO €HJOTEHHUX MPO-
Tea3 B yTBOPEHHI MENTU/IIB PH iHKyOarii pparMeHTiB
opradis. [Ipu monaBanHi 10 cepeaopuina iHKyOartii I11
3MEHIIYETHCS KIJIbKICTh HU3bKOMOJIEKYIJISIPHUX TIeTI-
THIB.
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has been established in the formation of peptides during
incubation of organ fragments. Introduction of PI to
the incubation medium results in a reduction of low
molecular peptides amount.
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