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Composition and Biological Activity of Fetoplacental
Tissues-Derived Cryoextracts Being Differently Obtained

Pecpepar: MeTtogom renb-npoHUKHOI xpomaTorpadii gocnimxkeHo 6inkoBo-nenTUaHWMI Cknaj KpPioeKCTpakKTiB deTanbHUX TKaHWH
(KE®T) ta nnaueHtn (KEM) wypis. KpioekcTpakT ogepxyBanu i3 roMoreHaTiB TKaHWH 3a pexumamMun 3aMOpOXYBaHHSA-Bidirpisy: 1 —
opHopasosum (—20°C); 2 — asopaszosum (—20; —196°C) Ta 3 — Tpupasosum (—20; —196; —196°C). BionoriyHy akTUBHICTb KpioeKcTpak-
TiB OUiHIOBanu in vitro 3a charoumTapHO akTUBHICTIO HeWTpodinbHKUX rpaHynoumTiB (HIM) KpoBi iHTakTHMX LWypiB nicns ix iHKy6auii
3 iHaKTMBOBaHOW KynbTypoto Staphylococcus aureus (2 x 10° kn/mn) npoTtsirom 45 ta 120 xB ANst KOHUEHTPALii eKCTpakTiB y cepe-
noBui iHKy6adii: 1,6; 3,1; 6 mr/mMn y nepepaxyHKy Ha Cyxy pe4voBuHy. 3acTocyBaHHs pexumy 3 3abesnedysano 6inbwui Buxig
3aranbHOro Ginka Ta HU3bKOMOIMEKYNSAPHUX CMOMYyK GinNKOBO-NeNTUAHOI MPUPOAN Y KPiOEKCTpakTu. BMICT HM3bkoMonekynspHux dpak-
uin y KE®T nepesuwiysas Takuin y KEI He3anexHo Big pexumy BurotoBneHHs. IHkybauis HI 3 kpioekcTpaktamu 3Havyle He 36inb-
wyBana Kinbkicte HenTpodinis, ski BcTynunu B dharoumtos. OgHak ans Beix 3paskiB KEIM i KEPT 6yno xapaktepHe [o3o3anexHe
NiABULLEHHS NOMMMHaNbHOI akTBHOCTI HI mpoTsirom 45-xBUNMHHOI iHKy6aLii NOPIBHAHO 3 KOHTPONEM.

Kno4yoBi cnoBa: kpioeKCTpakT nraueHTH, KpioekCTpakT deTanbHUX TKaHWH; renb-npoHUKHa Xxpomarorpadisi; darouutapHa akTme-
HIiCTb HeWTpodiniB.

Abstract: The protein-peptide composition of fetal tissues (FTCEs) and placenta (PCE) cryoextracts of rats was investigated by
gel permeation chromatography. Cryoextracts were derived from tissue homogenates using the freeze-warming modes: 1 — single
(=20°C); 2 — double (—20; —196°C) and 3 — triple (—20; —196; —196°C) ones. The biological activity of cryoextracts was in vitro evaluated
by the phagocytic activity of neutrophil granulocytes (NG) of the blood of intact rats after incubation with an inactivated culture of
Staphylococcus aureus (2 x 10° cells/ml) for 45 and 120 min for the concentrations of extracts in the incubation medium: 1.6; 3.1;
6 mg/ml in terms of dry substance. The use of mode 3 ensured a greater yield of total protein and low molecular weight compounds
of a protein-peptide nature in the composition of cryoextracts. The content of low-molecular-weight fractions in FTCE exceeded
that in PCE, regardless of the obtaining mode. Incubation of NG with cryoextracts did not significantly increase the number of neutrophils
which entered into phagocytosis. However, all the samples of PCE and FTCE were characterized by a dose-dependent rise in the
NG absorption activity during the 45-minute incubation compared to the control.

Key words: placental cryoextract, cryoextract of fetal tissues; gel permeation chromatography; phagocytic activity of neutrophils.

Bukopucranus ©0i0OriYHO aKTUBHUX PEYOBUH
(beTorTalIEHTAPHOTO TIOXO/UKEHHS, SKI MICTATh pe-
TYJISTOPHI ENTHIU, TOPMOHH, (JaKTOPH POCTY, LIUTO-
MEIUHH, MOKE OyTH IEPCIIEKTUBHUM METOAOM BIUIU-
By Ha pErcHEpaIlifHWA IOTEHINal BIACHUX CTOB-
OypoBux xiituH oprauis [10, 11, 20, 22]. loBene-
Ha e(DeKTHBHICTh HU3bKOMOJICKYISIPHUX TMENTHIHUX
npenaparis, siKi oJlepXaHi 3 KYJIbTHBOBAHUX KIIITHH
KICTKOBOTO MO3Ky [8], cekpeToMy 3 IUIalleHTapHUX
Ta ME3CHXIMaJbHUX CTOBOypoBHX KimiTuH [16, 21],
MIKpOOTOUYEHHSI MeTaHedpoca 3 ToAiB mypis [17],
a TaKoX aJOreHHOTO KPiOEKCTPAKTy IUIALICHTH JUIS
JKyBaHHS HHPKOBOI HEIOCTATHOCTI Y €KCHEpHUMEH-
TaJlbHUX TBapuH [5].
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The use of biologically active substances of
fetoplacental origin, which contain regulatory pep-
tides, hormones, growth factors, cytomedins, can
be a promising tool of influencing the regenera-
tive potential of the organs’ own stem cells [1, 2, 19,
22]. The effectiveness of low-molecular-mass pep-
tide products obtained from cultured bone marrow
cells [10], secretome from placental and me-
senchymal stem cells [11, 21], microenvironment of
metanephros from rat fetuses [12] has been proven
as well as allogeneic placenta cryoextract for treat-
ment of renal failure in experimental animals [15].

The substantiation of cryogenic technologies
for obtaining biologically active compounds from

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

*To whom correspondence should be addressed:
23, Pereyaslavska str., Kharkiv, Ukraine 61016;
tel.:+380 57 373 7435, fax: +380 57 373 5952
e-mail: Tnvrepin@gmail.com

Received 02, July, 2022
Accepted 27, February, 2023

© Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine, 2023
© Publisher Publishing House ‘Akademperiodyka’ of the National Academy of Sciences of Ukraine, 2023

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



OOrpyHTYBaHHS KPIOTEHHUX TEXHOJOTIH AJS OT-
pUMaHHS OiOJOTIYHO AKTUBHHUX CIOJYK i3 TKaHWUH
(eTomaeHTapHOrO IOXOKEHHSI € aKTyaJbHUM
MUTaHHSAM KpioOiosorii. BukopucTaHHS HU3BKHX
TeMIepaTyp y Impoleci nepepoOKu OioIoTivHOI CH-
POBHHHM CHpUsI€ MOBHINIOMY PyHHYBAaHHIO KIITHH Ta
iX MeMOpaH i 3pemTo0 BUXOAY Yy PO3YUH 0107I0TITHO
AKTUBHHX PEYOBHH. 3TiTHO 3 Cy4YaCHUMHU KPioOioio-
TYHUMH YSBJICHHSMH OCHOBHUMH YMHHUKAMH, IO
MIPU3BO/ISTH 10 KPIOMOMIKOKEHHSI KJIITHH Y MPOLeci
3aMOpOKYBaHHS-BIIIPiBY, BBaXarOTh (POpPMYBaHHS
1 3pOCTaHHSI BHYTPIIIHBO- 1 MO3aKJIiITHHHUX KPHUCTa-
JIiB JIbOJTY, TTiJIBUIIICHHS KOHIICHTPAIIil pEYOBUH 30BHI
Ta BCEpPEOWHI KIITHHH, 3MiHY 10HHOI cuim Ta pH
po3unHy, a TakoX jerifpatariro kiituH [1]. OTxe,
BUKOPDHMCTaHHS HHU3BKHUX TeMIeparyp 1 pi3HHX pe-
JKUMIB 3aMOpOXKYBaHHS y TIporieci mepepoOku 0io-
JIOTIYHOT CHPOBHHH JO3BOJIIE JOCATTH OUIBIION
eKCTPaKTUBHOCTI O10JIOTIYHO AaKTUBHHX KOMITOHECH-
TiB, IO CHPHATHME BHUCOKIH aKTUBHOCTI KiHIIEBOTO
MPOIYKTY.

3 omsy Ha BUIIEGHABEJCHE NPOBEICHHS (yH-
JAMCHTAJILHUX JIOCHI/DKCHb MEXaHi3MIB Jii Kpio-
EKCTPaKTiB TKaHUH (PETOIUTALCHTAPHOTO MOXOKEH-
HSl € TEPCIEKTHBHUM 1 MOTpeOye BUBYEHHS O1TKO-
BO-TIENTUAHOTO CKJIAAy EKCTPaKTiB Ta OiomoriuHoi
AKTUBHOCTI iXHIX OKpeMux (ppaxiiid.

Meta pob0TH — BU3HAYEHHS KIIbKICHOTO Ta SIKic-
HOTO CKJajy, Oi0JIOTiYHOI aKTHBHOCTI KPiOEKCTpPaK-
TiB 13 QeTaNbHUX TKAHWH Ta IUIAICHTH 3aJICKHO BifT
YMOB iX OTPUMAHHS.

Marepiaau Ta MmeToaHn

VYei manimynsinii 3 TBapuHaMU OynH  y3ropKeHi
3 Komiterom i3 Gioetuku npu ITIKiK HAH Vkpai-
Hu (mporokon Ne2 Bim 26.04.2022) Ta BUKOHY-
BaJIMCSl BIAMOBIZHO [0 TOJOXKEHb «CBpOIEHCHKOL
KOHBEHIIIT PO 3aXUCT XpeOSTHUX TBAPHH, SKi BUKO-
PHUCTOBYIOTBCSI JUIsl €KCHEPUMEHTAIBHUX Ta 1HIIMX
HaykoBux Irimeid» (CtpacOypr, 1986) i «3arampHux
CTUYHHMX NPUHLMIIB €KCIIEPUMEHTIB Ha TBApUHAX,
cxBasieHnx | HamioHaasHUM KOHTpEcOM 3 010€THKH
(Kwuis, 2001).

Marepianom nocimigKeHHsI Oyiau KpiOeKCTpPaKTH,
SKI OTPHMYBalll 3 TOMOICHATIB BHYTPIIIHIX Opra-
HIiB TUIOZIB Ta TUIAIIGHTH OUIMX 0E3MOpOJHMX LIYypiB
camuilb (n = 5) Ha 18-Ty 100y BariTHOCTI.

Kpioekctpaktn 3 ¢eranbuux TKanuH (KEDT)
ta miaueHtn (KEII) orpumyBann moaudikoBaHHM
METOZIOM Ha OCHOBI omucaHoro pasime [5]. Ilic-
NS BiAMuBaHHA Oiomarepiamy Bif KpoBi 130TOHiY-
HuM pozunHoM NaCl (150 MM) ta mompiOHIOBaHHS
B TOMOI€HI3aTOpi TOMOTEHAaTH IMiJJaBajld TPbOM
pI3HUM peXHMaM HH3BKOTEMIIEpaTypHOi 00po0-
KH:
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tissues of fetoplacental origin is an urgent issue
of cryobiology. The use of low temperatures in
processing biological raw materials contributes
to a more complete destruction of cells and
their membranes and, ultimately, the release of
biologically active substances into the solution.
According to current concepts in cryobiology,
the formation and growth of intracellular and
extracellular ice crystals, an increase in the
concentration of substances outside and inside
the cell, a change in the ionic strength and pH
of the solution, as well as dehydration of cells
are considered to be the main factors that lead
to cryoinjury of cells during freezing and warming
[3]. Therefore, the use of low temperatures and
different freezing modes during processing the
biological raw materials allows to achieve greater
extractability of biologically active components,
which will contribute to the high activity of the
final product.

Based on the above, performing the fundamen-
tal studies of action mechanisms of fetoplacental
tissues-derived cryoextracts is promising and ne-
cessitates the study of the protein-peptide com-
position of the extracts and biological activity of
their individual fractions.

The purpose of this research was to determine
the quantitative and qualitative compositions of fetal
tissues’ and placental cryoextracts depending on
their obtaining conditions, as well as the biological
activity of the resulted cryoextracts.

Materials and methods

All manipulations with animals were carried
out in agreement with the Committee on Bioethics
at the [IPC&C of the National Academy of Sciences
of Ukraine (protocol No. 2 dated 26/04/2022) and
in accordance with the provisions of the ‘Euro-
pean Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scien-
tific Purposes’ (Strasbourg, 1986) as well as ‘Gene-
ral ethical principles of animal experiments’, appro-
ved by the 1% National Congress in Bioethics (Kyiv,
2001).

The research material was the cryoextracts
obtained from fetal and placental homogenates
of white outbred female rats (n = 5) on day 18 of
pregnancy.

Cryoextracts derived from fetal tissues (FTCE)
and placenta (PCE) were obtained by a previously
described modified method [15]. After washing
the biomaterial from blood with an isotonic NaCl
solution (150 mM) and grinding in a homogenizer,
the homogenates were subjected to three diffe-
rent modes of low-temperature processing:
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- pexum 1 (KEII-1; KED®T-1) — oxomnomkeHHS
1o —20°C 3i mBuaKicTiO 1-2 Tpaj/XB 3 MOAATBIIAM
BiZirpiBom Ha BoxsiHil Gani 3a Temneparypu 37°C;

- pexum 2 (KEII-2; KEDT-2) — oxonmomxkeH-
Ha 1o —20°C 31 mBumkictio 1-2 rpan/xB; BingTa-
BaHHS, 3aMOpPOXKyBaHHSA 10 —196°C 31 MBHIKICTIO
200 Tpam/xB 3 HACTYITHHM BimIrpiBOM Ha BOASHIH
Oani 3a Temneparypu 37°C;

- pexxum 3 (KEII-3; KEDT-3) — oxonomkeHHS
no —20°C 31 mBHIKicTIO 1-2 Tpaja/xB; JIBOKpAT-
He 3aMOpoXyBaHHS 10 —196°C 31 MIBHIKICTIO
200 rpan/xB; BiJirpiB Ha BOJIsHINA OaHi 3a Temie-
parypu 37°C miciisi KOKHOTO €Taly OXOJIOKEHHS.

[licns HU3BKOTEMIEpaTypHOi OOpPOOKH TOMO-
reHaTu 3MillyBaidd 3 i30ToHiYHUM po3unmHoM NaCl
(150 MM) y cniBBigHOmeHHi 1:2, neHTpUdyry-
Bamn 20 xB mpum 4500g. CymepHaranTH 30upann
1 ¢inpTpyBanm Kpizb MemOpaHHui GimsTp 0,22 MKM
(Millipore Corp. Carrigtwohill, Co. Cork, Ipnan-
nist). [t momameIoro 3acTOCYBaHHS OTPUMAHI Cy-
nepHaraHTH (KpiOGKCTpakTH) 30epiraiu B piaKoMy
a30Ti.

Oxpemi (¢pakiii KpiOGKCTPaKTIB OACpKyBaIH
METOJIOM TeJib-XxpoMarorpadii Ha KoioHmi 27 X 2 cM
3 cedanekcom G-100 (Pharmacia Fine Chemicals
UppSala, Illemist ). Ha komoHKy HaHOCHIH 3 M
KpIOGKCTpaKTy, 00’€M OKpeMux (Qpakiiid CKiIanaB
3 wi. [ns xamiOpyBaHHS KOJIOHKH BHKOPHCTOBY-
BaJll CHPOBATKOBHH albOyMiH OWKa MOJEKYIsp-
HOIO Macoro (M. M.) 66 k/la (Sigma, CHIA), muro-
xpom C 3 M. M. 12 x/la (Sigma).

Bwmict 6inka y KpioekcTpakrax Ta iXHIX (pak-
LisSX BUMIPIOBAJIH CHEKTPO(HOTOMETPUYHUM METO-
noM [13] Ha cnekrpodoromerpi Unicam SP8000
(Puy Unicam Itd, Benuka Bpuranis).

Bionoriuny axkTHBHICTb KPIOEKCTPaKTiB OLIHIO-
BalM in Vitro 3a (arouMTapHOI0 AaKTUBHICTIO HEH-
TpodineHux rpanymountiB (HI') kpoBi iHTakTHHX
LIypiB micis iX iHKyOawii 3 iHAKTHBOBAaHOIO KYJIBTY-
poro Staphylococcus aureus (2 x 10° xi/mi) npots-
rom 45 ta 120 xB [6] M1 KOHIIEHTpAIiid EKCTpaK-
TiB y cepemoBuIi iHkyOarmii: 1,6; 3,1; 6 wmr/mnu
y nepepaxyHKy Ha cyXy pedoBuHy. llinmpaxoByBann
Bimcorok HI, sxi BcTymumm B ¢aronnto3 — daro-
nutapuuii inpexc (PI), haronurapue yncno (OY) —
Cepe/IHI0 KUIBbKICTh OakTepiid, MOTITMHEHUX KIIiTH-
HOIO, a TAKOXK OOUUCITIOBAIIN KOC(Illi€HT 3aBepIICHHS
(aronurosy (K3®) — Bignomenns ®Y 45 xs / ®Y
120 xs.

AmHaniz Ma3KiB KpOBI Ha MPEAMETHOMY CKIi
MPOBOAMIM B ONTHYHOMY Mikpockoni «Granum R
4003» (Granum, Kurait). ®otopeecTpallito BUKOHY-
BaJM 3a goromororo Bimeokamepu «UCMOS 03100
KPA» (3.1 Mpix) 3 amantepom «Touptek photonica
FMA 050» (ToupCam, Kurait).
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- mode 1 (PCE-1; FTCE-1) — cooling to —20°C
at a rate of 1-2 deg/min with subsequent warming
in a water bath at a temperature of 37°C;

- mode 2 (PCE-2; FTCE-2) — cooling to —20°C
at a rate of 1-2 deg/min; thawing; freezing to —196°C
at a rate of 200 deg/min followed by rewarming
in a water bath at a temperature of 37°C;

- mode 3 (PCE-3; FTCE-3) — cooling to —20°C
at a rate of 1-2 deg/min; double freezing to —196°C
at a rate of 200 deg/min; warming in a water bath
at a temperature of 37°C after each stage of cooling.

After low-temperature treatment, the homoge-
nates were mixed with an isotonic NaCl solution
(150 mM) in a ratio of 1:2, centrifuged for 20 min
at 4500g. Supernatants were collected and filtered
through a 0.22 pm membrane filter (Millipore
Corp. Carrigtwohill, Co. Cork, Ireland). For further
use, the resulting supernatants (cryo-extracts) were
stored in liquid nitrogen.

Separate fractions of cryoextracts were obtained
by gel chromatography using a 27 x 2 ¢m column
with Sephadex G-100 (Pharmacia Fine Chemicals
Uppsala, Sweden). Three milliliters of cryoextract
were applied to the column; the volume of indivi-
dual fractions was 3 ml. To calibrate the column,
we used bovine serum albumin with a molecular
mass (m. m.) of 66 kDa (Sigma, USA), cytochrome C
with m. m. of 12 kDa (Sigma).

The protein content in cryoextracts and their
fractions was measured by the spectrophoto-
metric method [7] with a Unicam SP8000 spectro-
photometer (Pye Unicam ltd, Great Britain).

The biological activity of cryoextracts was eva-
luated in vitro by the phagocytic activity of neutro-
phil granulocytes (NG) of the blood of intact
rats after their incubation with an inactivated cul-
ture of Staphylococcus aureus (2 x 10° cells/ml)
for 45 and 120 min [16] for the concentrations
of the extracts in the incubation medium: 1.6; 3.1;
6 mg/ml in terms of dry substance. The percen-
tage of NG that entered phagocytosis was calcu-
lated — the phagocytic index (Phl), the phagocytic
number (PhN) — the average number of bacteria
absorbed by the cell, as well as the phagocytosis
completion ratio (PhCR) — the ratio of PhN 45 min /
PhN 120 min.

Blood smears were analyzed on a glass slide with
a Granum R 4003 optical microscope (Granum, Chi-
na). Photo registration was performed using a video
camera UCMOS 03100 KPA (3.1 Mpix) with a Touptek
photonica FMA 050 adapter (ToupCam, China).

The results were statistically processed using the
Statgraphics Plus program for the Windows opera-
ting system (Manugistics Inc., Rockville, MD, USA).
Data are presented as mean + standard deviation.
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Craructuyny 0OpOOKy pe3yibTaTiB MPOBOAMIH
3 BHUKOPUCTaHHSM Tiporpamu «Statgraphics Plus»
it Windows (Manugistics Inc., Rockville, MD,
CIIIA). JlaHi HaBeAeHO SK CEpENHE 3HAUCHHS =+
CTaHJapTHE BIOXWICHHA. 3HAYYIIICTh OIIHIOBAIN
3a kpurepieM Kpackamna-Yomrica (n =5, p < 0,05).

Pe3yabTaTn T2 00roBOpeHHA

3a JOMOMOTOI0 Telb-IPOHUKHOI XpomaTorpadii
OyJ10 JOCII/PKEHO CKJIaJ Ta PO3MOMALT 3a MOJICKY-
JISPHOIO MAacoO PEYOBUH OiTKOBO-IICNTHIHOI IPH-
pPOAM KPIOGKCTPAKTIB i3 (eTanbHUX TKaHWUH Ta TKa-
HUHMU IUIAICHTH 1Iypa.

00’emHa vacTka Oinka 3 M. M. Big 20 mo 150 x/la
B KpIOGKCTpaKTax IUIAICHTH 3alIe)KHO BIJ| PEXKH-
my BurotoBieHHs ansi KEII-1 ckmagana 80,28%;
KEII-2 — 79,22%; KEII-3 — 72,78%, a cymapHa
KOHIICHTpaIig Oilka y IMX KPIOEKCTpaKTax JOpiB-
mroBana (23,81 + 1,03); (22,92 + 1,17) ta (25,01 +
+ 1,19) Mr/mi BiamoBimHo. SIK BHAHO 3 XpOMATO-
rpam (puc. 1), 9acTka HU3BKOMOJCKYIAPHUX (pak-
mii 3 M. M. 4-12 x/la 3anexana BiIl pexuMy
kpioekctpakuii, anst KEII-1 Bona cknanana 19,60%,
KEII-2 — 20,78%, KEII-3 — 27,04%. Ilpu upo-
My pexxuM 3 3abe3neuyBaB Ha 30% OUTbIIMI BUXiA
[IUX PEYOBHH Yy MTOPIBHSHHI 3 PEKUMOM 1.

BceraHoBiieHO  JiekinbKa TPHYUH  301TBIICHHS
00’€MHOT YaCTKHM HH3BKOMOJEKYISAPHUX pPEYOBUH
y KpioekcTpakrax. VIMOBipHO, OfHA 3 HHX TIOB’S-
3aHa 3 KPIOMECTPYKITIE€I0 BUCOKOMOJICKYIIIPHUX TIPO-
TEiHIB Ta IXHIM pO3MagoM Ha MOHOMEPH 3 MEHIIIOIO
MOJICKYJISIPHOIO Macor. Pesyibrarn xpomarorpa-
¢ii Takox cBiguare mpo Te, mo KEIT mpaktuuxo
HE MaJIi y CBOEMY CKIaii (pakiiit 3 M. M. 14-24 k/la,
K1 32 JAaHUMU JITepaTypu MIiCTATh cekpeTopHi [18]

Significance was assessed by the Kruskal-Wallis
test (n =15, p <0.05).

Results and discussion

Using gel permeation chromatography, the com-
position and molecular mass distribution of protein-
peptide substances of cryoextracts derived from rats’
fetal tissues and placenta tissue was investigated.

The volume fraction of protein with mole-
cular mass from 20 to 150 kDa in the placenta
cryoextracts, depending on the mode of their ob-
taining, for PCE-1 was 80.28%; PCE-2 — 79.22%;
PCE-3 — 72.78%, and the total protein concentra-
tion in these cryoextracts was equal to (23.81 £ 1.03);
(22.92 £ 1.17) and (25.01 + 1.19) mg/ml, respecti-
vely. As the chromatograms demonstrate (Fig. 1),
the share of low molecular mass fractions with
a molecular mass of 4-12 kDa depended on the
cryoextraction mode, for PCE-1 it was 19.60%,
20.78% for PCE-2, 27.04% for PCE-3. At the same
time, mode 3 provided a 30% higher yield of these
substances compared to mode 1.

Several reasons of the increased volume frac-
tion of low molecular mass substances in cryo-
extracts have been established. Probably, one of
them is related to the cryodestruction of high-mo-
lecular proteins and their disintegration into mono-
mers with a lower molecular mass. Chromato-
graphy results also indicate that PCE had practi-
cally no fractions with molecular mass of 14—
24 kDa, which, according to the published data
contain secretory [13] and prolactin-like [2] proteins,
as well as some types of placental lactogen [8].

For FTCE, a different distribution of fractions
by protein concentration was noted, as well as the

ratio between high- (20—

25 155 160 150 kDa) and low-mole-
] 125 140 cular-mass (4-20 kDa) frac-

20 1 i T tions (Fig. 2).
X et = Protein  concentrations

X \ 8=

c5 154 10 g3 in cryoextracts of fetal tis-
IS 5 Lso @ E sues had the following va-
b 1] | B8 luest FTCE-1 — (20.16 +
E 2 %5 + 1.04) mg/ml; FTCE-2 —
& 5 4052 (21.17 + 1.01) mg/ml; FTCE-
_4r20 =2 3 — (2217 = 0.95) mg/
0 B, ml. The volume fraction of

Homep dpakuii
Fraction number

Puc. 1. lenb-xpomaTorpamm KpioeKCTpakTiB MaueHTW, OTPUMaHUX 3a Pi3HUX pe-
XMMIB HU3bKOTeMnepaTtypHoi o6pobkn: A — KElM-1, o — KEIM-2, o — KEIM-3, m —

MoneKynsipHa Maca dpakLii.

Fig. 1. Gel chromatograms of placenta cryoextracts obtained with different modes of
low-temperature processing: A — PCE-1, o — PCE-2, o — PCE-3,

molecular mass.

6

protein with a molecular
mass of 20-150 kDa, de-
pending on the mode of
obtaining, was 67.77% for
FTCE-1; FTCE-2 — 62.93%;
FTCE-3 — 62.51%, and low
molecular mass proteins and
peptides (m. m. less than

— is the fraction
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Ta MpoJakTUHONOAIOHI [11] Oinku, a Takok IesKi
BUJIY IJIAIICHTAPHOTIO JIAKTOreny [14].

Hns KEDT BinmiueHo iHmmi po3mopin ¢pax-
il 3a KOHIIEHTpaIlisiMHi OiNKa, a TaKoX CITiBBiIHO-
meHHsT MK BHCOKO- (20—150 x/la) Ta HH3BKOMO-
nexysipaumu (4-20 x/la) dhpaxuismu (puc. 2).

KonmenTparii O0igka B KpioeKCTpakTax (eTaihb-
HUX TKaHWUH Maiu Taki 3HadeHds: KEOT-1 — (20,16
+ 1,04) mr/mi; KEOT-2 — (21,17 £ 1,01) mr/m;
KE®DT-3 — (22,17 £ 0,95) mr/mi. O0’emHa yacr-
ka Oimka 3 M. M. 20—150 x/la 3anmexHO BiJ pexXu-
My BurotoBineHHs ckianana st KEOT-1 67,77%;
KE®T-2 — 62,93%; KEDT-3 — 62,51%, a HU3bKO-
MOJIEKYJIsIpHi 01Ky 1 menrtuau (M. M. meHIre 20 k/la),
10 MICTATHCS B IIUX €KCTpaKTaX, CTAaHOBWIH 32,23;
37,12 ta 37,54% BianoBiaHO.

20 kDa) contained in these extracts were 32.23%;
37.12 and 37.54%, respectively.

During the analysis of the chromatogram data,
it was established that in three types of PCE the
content of proteins with a molecular mass greater
than 100 kDa was from 42 to 46% (see Fig. 1),
but in FTCE these proteins made 24-35% (Fig. 2).
As a rule, such proteins are a constituent part
of the cytoskeleton of cells, the protein base of
myofilaments and microtubules.

Proteins with molecular mass of 20-100 kDa, de-
pending on the obtaining conditions, accounted for
27-38% in the PCE group and about 27-43% in the
FTCE one. Proteins with such a molecular mass are
functionally represented mainly by protein-enzy-
mes involved in the vital activity of cells and tissues.

The output of low
molecular mass com-

25 1150 160 pounds in FTCE increa-
130 - 140 @ sed by 19% from mode
e 2 1a 10 28 1 to mode 3 (Fig. 3).
R M % 8,  However, the content
2 B A 86 100 = é of peptides with mole-
© § =i 5 (8 I cular mass less than
23 7)) E 7 o ol 60 £ 3 6 kDa was only 0.67%,
o O <N 43 37, ARA L 2 E% in contrast to PCE, in
51| i hR B2 o1d f 7 $=  which the content of
Ky L | :II:I 1912 11 9\8 1y 6 - 20 such peptides was 9.1%.

i i ) 55 4 pep
0 4k e . : - 0 Low-molecular-mass

6 7 8 91011121314151617 1819 20 21 22 23 242526 27 28 2930 31 32

Homep dpakuii
Fraction number

Puc. 2. lenb-xpomatorpamu KpioekCTpakTiB dpeTanbHUX TKaHWH LWypiB, OTPMMaHMX 3a pi3-
HUX PEXMMIB HU3bKOTEMMNepaTypHoi 06pobku: A — KEDT-1, o — KEPT-2, o — KEDT-3,

— MonekKynsipHa maca dpakuii.

Fig. 2. Gel chromatograms of cryoextracts of rat fetal tissues obtained with different
modes of low-temperature processing: A— FTCE-1, o — FTCE-2, o — FTCE-3,

molecular mass.

[lin gac amamizy maHWX XpoMarorpaMm BCTaHOB-
neHo, mo B Tpbox Buaax KEII BmicT GinkiB 3 M. M.
oinprne 100 x/la cknagas Big 42 no 46 % (nuB. puc. 1),
ane y KE®OT mmx 6inkiB Oymo 24-35 % (puc. 2).
Sk mpaBwiio, Taki OINKH € CKIIAJ0BOIO YAaCTHHOIO
LUTOCKEJICTa KIIITHH, OIJIKOBOKO OCHOBOKO Miodijia-
MEHTIB 1 MIKpPOTPYOOYOK.

Binku 3 M. M. 20—100 x/la 3a1€KHO BiJ YMOB OT-
pumanns cknananm 27-38% y rpymi KEIT 1 6nusbko
27-43% y rpyni KE®T. binku 3 Takow MOJIEKyIsp-
HOIO0 Macol0 (yHKIIOHAJIBHO MPEICTaBICHO B OCHOB-
HOoMy OinkaMu-pepMeHTamMu, Mo OepyTh Yy4acTb
Y JKUTTEISUTBHOCTI KITITHH 1 TKAHWH.

Buxin sm3promonexymsapHux cnoiyk y KEDT
30inburyBaBcst Ha 19% Bin pexumy 1 no pexumy 3
(puc. 3). OmHaK BMICT ITENITUIIB 3 M. M. MeHIIIe 6 k/la
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proteins and peptides
with molecular mass
less than 20 kDa can
be classified as regula-
tory biologically active
tissue components. It is
believed that they can
perform the functions of
mediators, modulators
and hormones [18].

In addition, certain fractions of low molecular
mass substances in the studied extracts may be
regulatory peptides containing from 4 to 50 amino
acid residues, assuming the fact that the mole-
cular mass of one amino acid is approximately 140 Da.
We believe that the largest number of such pep-
tides can be contained in cryoextracts prepared
with mode 3.

Therefore, a three-time cycle of the freeze-war-
ming of the placental and fetal tissues homoge-
nates ensured a greater yield of total protein and
low-molecular-mass compounds of a protein-pep-
tide nature in the cryoextracts. The content of low-
molecular fractions in FTCE was significantly
higher than in PCE, regardless of the cryoextract
manufacturing mode.

— fraction

o
E



cknanas Beboro 0,67% na Bigminy Bim KEIIL,
y SKOMY BMICT Takux nentuuaiB 0ys 9,1%.

Husbpkomonekynsipai Oinku 1 menTtugu 3
M. M. MeHIre 20 x/la MoXKHa BiIHECTH JI0 pe-
TYJIATOPHUX O10JIOTIYHO aKTUBHUX KOMIIOHEH-
TiB TKaHWH. BBa)ka€Tbcs, 110 BOHU MOXYTh
BUKOHYBaTH (DyHKITIT MeIiaTOpiB, MOIYIIATOPIB
1 TopMOHiB [9].

Kpim Toro, neBHi (pakiii HU3bKOMOJIEKY-
JISPHUX PEUYOBUH B JOCII/DKYBAaHMX EKCTpaK-
Tax MOXYTb OyTH PETyISTOPHUMH MEHTHIAMH,
1[0 MICTSATh Y CBOEMY CKJjaji Bix 4 mo 50 awmi-
HOKHUCJIOTHUX 3QJIHIIKIB, BUXOISTYH 3 TOTO, IO
MOJICKYJISIpHA Maca OJiHI€l aMiHOKHUCIIOTH JIO-
piBHto€e Tipubnu3Ho 140 Jla. Ha Hamry mymKky,
HAMOUIbIIA KUIBKICTh TAKHUX HEOTHUIB MOXKE
MICTUTHCS B KPIOEKCTPAKTaX, BUTOTOBICHUX
3a PEKUMOM 3.

OTXe, TPUPA30BUH UK 3aMOpPOKYBaH-
HS-BIZITPiBY TOMOTEHATiB IUIAIIEHTH Ta (e-
TaJbHUX TKaHWH 3a0e3redyBaB OUTbIIMN BU-
XiJi 3araJibHOro OiIka Ta HHU3BKOMOJICKY-

100
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50 -
40 A
30 -
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10

BwmicT 6inka, %
Protein content, %

KEM-1
PCE-1

KEM-2
PCE-2

KEM-3
PCE-3

KE®T-1
FTCE-1

KEPT-2 KEPT-3
FTCE-2 FTCE-3

KpioekcTpaktu
Cryoextracts

Puc. 3. lNMpoueHTHU BMICT BUCOKOMOMNEKYNAPHUX (M) Ta HU3b-
KOMOMEKYnspHMX (M) pevoBuH (Mnowi nig BiANOBIAHUMWU Kpu-
BMMM Ha puc. 1 Ta 2) y KpioeKkcTpakTax nraueHTy Ta dpetanbHnX
TKaHWH.

Fig. 3. Percentage content of high-molecular (=) and low-
molecular (m) substances (areas under the corresponding
curves in Figs. 1 and 2) in cryoextracts of placenta and fetal

JSIPHUX CIIONYK OUTKOBO-IIENITUAHOI TPUPOIH
y KpiOeKCTpakTH. BMICT HU3BKOMOJIEKYJISIp-
Hux ¢paxuiit y KEOT 6y 3nauno 6inpmmii 3a KEIT
HE3aJIeKHO BiJI PEKUMY BHUTOTOBJICHHS KpPiOEKCT-
paxTry.

3paxkaroun Ha Te, mo KEII i KEDT moxyTtsb
MaTd IMYHOMOJENIOBAIGHUM BIUIMB HE TUIBKH Ha
OpraHi3m, a i Ha KJIITHHH, 5IKi OepyThb y4acTb y ¢a-
TOIUTO31, OyJO JMOIIBHAM OIIHUTH OlOIOTIYHY
AKTUBHICTh KPIOGKCTPAKTIB 3a (ParormuTapHOIO ak-
tuBHICTIO HI" KpOBi IHTaKTHUX WIypiB in vitro micus
IHKyOarii 3 KpioeKCTPaKTaMH.

daromuTapHa AaKTUBHICTH JICHKOIHTIB Tepude-
PUYHOT KpPOBiI € Ba)XJIMBUM JIarHOCTHYHUM KpHUTE-
pieEM i MOXE BHKOPHCTOBYBATHCSl IJISI OLIHKH iMYy-
HOKOPHUTYBaJIbHOT [ii JIKiB (ex vivo) Ta pO3pOOKH
CKPMHIHTOBHUX TECT-CUCTEM JJisl CTBOPEHHS HOBHUX
IMyHOMOJIETIIOBIILHUX TipenapariB (in vitro) [4]. Haii-
OinbIn  iHGOPMATUBHUMU JUISI OIIHKA aKTHBHOCTI
(arouuTo3y BBaxaoTh @I — BiZCOTOK KIITHH, IO
0epyTh y4acTh y (aromuTosi, Bijl 3arabHOI KITBKOCTI
migpaxoBaHux HeWTpodinie; dY, mo xapakrepusye
normuHaNbHY akTuBHICTH HI' Ta K3®, sxwii mo3Bo-
JI€ OIIHWTH TepeTpaBmtoBaIbHY 31aTtHicTh HI. Ha
puc. 4 mpencrasneni gotorpadii mpenapariB Ma3KiB
KpOBi 1HTaKkTHOTO Imypa (Tmicist AomaBaHHS (i3io-
JIOTIYHOTO pO3YMHY B CEpeloBHINE I1HKyOamii) Ta
micist inkyOarii HI™ i3 KEIT ta KE®OT. Sk BunHo, mic-
TSl CTUMYJSILIT KpioekcTpakTamu B nutoruiasmi HIT
criocTepiraigacs 3HauYHO OiNbIIa KiJbKICTH (aro-
LUTOBAHUX CTa(iIOKOKIB.

Crain 3a3HauuTH, IO KIIBKICTH (DaromuTyrounx
HI' mypiB 0Oe3 momaBaHHS KpPiOEKCTPAKTiB (KOHT-

8

tissues.

Considering the fact that PCE and FTCE
can have an immune modulating effect not only on
the body, but also on cells involved in phagocy-
tosis, it was reasonable to evaluate the biolo-
gical activity of cryoextracts by the phagocytic
activity of blood NG of intact rats in vitro after
incubation with cryoextracts.

The phagocytic activity of peripheral blood
leukocytes is an important diagnostic criterion
and can be used to evaluate the immune corrective
effect of drugs (ex vivo) and to develop screening
test systems for the creation of new immune mo-
dulating products (in vitro) [14]. Phl is conside-
red to be the most informative for assessing
phagocytosis activity, 7. e. the percentage of cells
involved in phagocytosis from the total number
of counted neutrophils; PF, which characterizes
the absorption activity of NG and PhCR, which
allows the evaluation of the NG digestibility.
Fig. 4 presents the photographs of the samples
of blood smears of an intact rat (after adding
saline to the incubation medium) and after incu-
bation of NG with PCE and FTCE. As it can
be seen, after stimulation with cryoextracts,
a significantly larger number of phagocytosed
staphylococci was observed in the NG cyto-
plasm.

It should be noted that the number of phagocytic
NG in rats with no cryoextracts (control) was
quite high and made (82.22 + 5.05)% of the total
amount of NG (Table 1).

npob6nemu Kpiobionorii i KpiomeanLMHMK
problems of cryobiology and cryomedicine

Tom/volume 33, N¥/issue 1, 2023



10pum

10um

10um

3

Puc. 4. HenTtpodinbHi rpaHynouuTy KpoBi iHTaKTHOro wwypa 6e3 ctumynsuii kpioekcTpaktamu (A) Ta nicns iHkyGauii

3 KEN-3 (B) Ta KEDT-3 (C).

Fig. 4. Neutrophil granulocytes from the blood of an intact rat without stimulation with cryoextracts (A) and after incu-

bation with PCE-3 (B) and FTCE-3 (C).

poiib) Oyna JIOCUTh BHUCOKOI 1 ckimajana (82,22 +
+ 5,05)% Big 3aranbHoi KinbkocTi HI™ (Tabm. 1).

3 Tabn. 1 BuIHO, 1O 1HKYOAIlisI HATUBHUX JICHKO-
uutiB 3 KEII He3asexHO Biji KOHIIGHTpPALlil Ta PEKU-
My BUTOTOBJICHHS €KCTPAKTY 3HaYyIlle He 301IbITyBaia
KITBKIiCTh (haroruryrounx HedTpodinis (PI).

Pesynbrat OCTIKEHHST MOTITUHATBHOT aKTHB-
Hocti HI' mokasamm xapaktepHe mimBumeHHs OYU

Table 1 demonstrates that the incubation of
native leukocytes with PCE, regardless of the
concentration and mode of obtaining the extract,
did not significantly enhance the number of pha-
gocytizing neutrophils (Phl).

The findings on the absorbing activity of NG
showed a characteristic increase in the PhN in
all specified types of PCE after a 45-minute incu-

Tabnuusa 1. ®arountapHa aktueHicTe HI™ nig Bnnveom KEN
Table 1. Phagocytic activity of NG under the PCE influence

[Moka3HuKK charounTapHoi akTUBHOCTI
. Phagocytic activity indexes
Twn KoHueHTpauia
KpPIOEKCTPaKTy EeKCTpaKTy, Mr/mn
Type of Extract Pdl, % 45 xB DI, % 120 xB Y, 45 xB dY, 120 xB K3d, dY45/d4120
cryoextract concentration, mg/ml iHKy6auii iHKyO6auii iHKy6auii iHKy6auii PI';CR PhN45/
Phl, % 45 min Phl, % 120 min PhN 45 min PhN 120 min '
. . . . R . . . PhN120
incubation incubation incubation incubation
Korpon, 0 82,22 + 5,05 82,89 + 6,3 24,64 + 5,89 21,13 + 5,98 1,17 + 0,02
Control
1,6 88,00 + 1,1 85,40 + 5,1 33,19 + 3,15 29,93 + 6,73 1,11 £ 0,01*
peL. 3,1 85,40 + 2,2 90,67 + 4,9 36,19 + 4,35* 33,51 + 7,43 1,08 = 0,02*
6 89,34 + 3,1 85,40 + 4,7 40,43 + 5,23* 35,52 +6,83* 1,14 + 0,03
1,6 76,67 + 2,9 72,67 + 3,9 30,68 + 5,37 29,80+6,00 1,03 + 0,02*
KEMN-2 1 78,67 + 3,2 75,33 + 5,1 2,83 + 5,34 758,67 1,07 + 0,01%
PCE-2 3, 8,67 + 3, 5,33 + 5, 32,83 £ 5,3 30,75+8,6 ,07 £ 0,0
6 82,67 + 4,1 72,67 + 4,8 35,02 + 3,18* 31,38+8,59 1,12 £ 0,02
1,6 80,00 + 4,5 80,00 + 3,9 28,19 + 5,65 23,43+5,44 1,20 £ 0,01*
KEM-3 *
PCE-3 3,1 83,33 + 3,9 80,67 + 4,5 30,33 + 4,66 28,61+5,93 1,06 + 0,01
6 80,00 + 3,7 82,67 + 5,0 36,85 + 5,11* 33,11+4,83* 1,11 = 0,04

MpumiTKa: * — 3Ha4YEHHA 3HaYyLLe MOPIBHSIHO 3 rPyMnoto KOHTporto, p < 0,05.
Note: * — differences are significant if compared with the control, p < 0.05.
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y Bcix Bkaszanux BugiiB KEII micnst 45-XBHIUHHOT
iHKyOauii y mopiBHSHHI 3 KoHTposeM. HeoOximHo
Bi3HaunTH no303anexxauid edexr KEII s ycix pe-
JKUMIB HOT0 BUTOTOBIICHHS (3011bIIeHHss DY 3 m1inBu-
menasM koHneHtpanii KEII y cepenoBumi iHKyOa-
Iif).

Uepe3z 120 xB imkyOamii ®U 3meHIIyBamzocs
Ha 13% y womtpom Tta mus KEII-1, tomi sk mmst
excrpakriB KEII-2 Ta KEII-3 — na 7-9%, 110 Moxe
CBIIYMTH TpO 1HrIOYBaHHS NeEpPETPABIIOBAHHA Mi-
KpOOHHMX YacTHHOK i/l BIUIMBOM EKCTPAaKTiB. AHa-
i3 K3® Takoxk migTBEpIUB IMPUTHIYCHHS IEpeT-
paBmroBanibHOi 3aarHOCcTi HIT min BrummBom KEII-1
ta KEII-2. Tinbku inkyOauis 3 KEII-3 y xoHueHTpa-
uii 1,6 mr/mut npuBoauia 1o migsuiieHHs K3.

Y Tabn. 2 mpexacraBieHI TOKa3HHUKH (aroiu-
tapHoi akTuBHOCTI HI' micns momaBanHs B iHKyOa-
IifHE CepeOBHINE KPIOCKCTPAKTIB (DeTaTbHUX TKa-
ouH. [HkyOariss HatuBHUX HI' 13 KED®T mporsarom
45 Ta 120 xB He BIIMBaJIA Ha KUTBKICTH (haroryTyI0qnX
JICUKOIMTIB, TIpH 11boMy DI BiIIIOBIIaB KOHTPOJTIO.

Amnamiz nommHaneHol aktuBHocTi HIT  moka-
3aB, mo Bci Buau KEDT, kpim KEDT-3 y xoHueH-

bation in comparison with the control. It is neces-
sary to note the dose-dependent effect of PCE for
all modes of its obtaining (rise in PhN with in-
creasing concentration of PCE in the incubation
medium).

After 120 min of incubation, PF decreased by
13% in the control and for PCE-1, while for PCE-
2 and PCE-3 extracts, the PhN decreased by 7-9%,
likely indicating the inhibition of digestion of micro-
bial particles under the influence of the extracts.
Analysis of PhCR also confirmed the inhibition of
NG digestibility under the influence of PCE-1 and
PCE-2. Only incubation with PCE-3 at a concent-
ration of 1.6 mg/ml led to an increase in PhCR.

Table 2 shows the indices of NG phago-
cytic activity after adding cryoextracts of fetal tis-
sues to the incubation medium. Incubation of native
NG with FTCE for 45 and 120 min did not affect
the number of phagocytic leukocytes, while the Phl
corresponded to the control.

The analysis of absorption activity of NG sho-
wed that all types of FTCE, excluding FTCE-3 at
a concentration of 6 mg/ml, showed a stimulating

Tabnuusa 2. darouutapHa aktueHicTe HI™ nig Bnnveom KE®T
Table 2. Phagocytic activity of NG under the FTCE influence

MoKasHMKKN haroynTapHoi akTUBHOCTI
KoHueHTpauia Phagocytic activity indexes
. Tun eKCTpaKTy, Mr/mn
KPIOEKCTpaKTy
Type of Extract ®l, % 45 x8 @I, % 120 x8 @4, 45 xa @Y, 120 xa K3d, dU45/dY120
cryoextract concentration, iHKyOauii iHKyOauii iHKyOauii iHKRyOauii ’
mg/ml Phl, % 45 min Phl, % 120 min PhN 45 min PhN 120 min PhCR, PhN45/
! > y ¢ i ! r ! PhN120
incubation incubation incubation incubation
Kgg;‘;f(ﬂb 0 80,67 + 2,40 80,00 + 0,67 25,98 + 6,70 23,03 + 6,77 1,14 £ 0,03
1,6 84,67 + 3,1 81,33 + 1,2 35,65 + 3,25* 32,75 + 6,50 1,09 + 0,01*
KE®GT-1 1 78,00 + 3,5 80,00 = 2,2 38,88 + 5,15* 33,92 + 7,79 1,15 + 0,02
FTOEA 3, 00 + 3, 00 + 2, 88 + 5, 92 + 7, 15 £ 0,
6 78,67 + 4,1 84,00 + 2,5 36,99 + 6,19* 34,27 + 7,41 1,08 + 0,01*
1,6 78,00 = 2,9 72,00 + 2,8 31,71 = 3,02 30,36 + 8,66 1,02 + 0,03*
oy 2 3,1 82,67 + 2,8 78,67 + 2,1 37,62 + 4,93* | 33,99 + 8,06 1,11 + 0,02
6 82,00 + 3,5 80,00 + 0,9 38,83 + 5,84* 30,93 + 8,33 1,26 + 0,03*
1,6 78,67 = 4,1 79,33 + 1,1 31,39 + 6,00 29,59 + 4,98 1,06 + 0,01*
KE®T-3 3,1 80,67 + 3,8 80,00 + 0,9 30,66 + 5,42 28,88 + 5,38 1,06 + 0,02*
FTCE.3 . 67 + 3, ,00 + 0, ,66 + 5, ,88 + 5, ,06 + 0,
6 80,00 + 4,1 80,00 + 1,3 25,65 + 4,00 24,35 + 4,00 1,05 + 0,02*

MpumiTka: * — 3Ha4YEeHHSA 3HaYyLLEe MOPIBHSIHO 3 rPYMNoto KOHTposto, p < 0,05.
Note: * — differences are significant if compared with the control, p < 0.05.
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Tpauii 6 Mr/mi, BUSBISUIM CTUMYJIIOBAJILHUH BILJIUB
Ha normmHaneHy 3xaartHicTe HIT (DY) gepe3 45 xB
iHKyOaIrii.

Hdus KEDT-1 ta KEDT-2 cnocrepiranocs no-
3o3anexxHe migsumieHHs OY. Yepes 120 xB iHKyOa-
uii @Y HI' y KOHTpOIIi 3HIKYBAJIOCh Y CEPETHBOMY
Ha 14%. 3a mOKa3HWKOM 3aBepIIeHOCTI (haroIu-
TO3y TUILKW OJIUH EKCTPAKT (eTajbHUX TKAHWH 3Ha-
Yylie MiJBHUINYBaB MEPETPABIIOBAIBHY 3/IaTHICTh
HI' — e KEDT-2 y HaiiBuIiiii KOHIEHTpALIT 6 MI/MIL.
Tpeba BimsHaunt, mo KEDT-3 cyrreBo mpurHi-
YyBaB MepeTpaBiIoBaibHy akTuBHICTH HI, 0cobnmBo
B KOHIIEHTpaIii 6 Mr/mit, ipo 1o cBigquuth K3D.

[linTBep/KEHHS OTPUMAHUM AAaHUM € Y JiTepa-
Typi. Tak moka3aHo, 0 HU3BKOMOJICKYJISIPHI (ppaK-
1ii KOpI0BOI KPOBI Majl iMyHOMOJETIOBAIBHY IO
in vivo, a CTUMYITIOBaJbHUN e(EeKT IMOsSCHIOBaBCS
0e3MmocepenHbOI0 YIaCTIO 1i KOMITOHEHTIB y peak-
isIX E€HEePreTUYHOro MeTaboli3My KITHH. 30epi-
TaHHS HU3bKOMOJIEKYISIPHOT (paKiii KOpIoBoi KpoBi
npu —80°C, a Takok y JiodimizoBaHOMY CTaHI He
3HMKYBaJIO ii O10JOTTYHOI aKTHBHOCTI SIK in Vivo,
Tak 1 in vitro. Takox aBropamu OyJo JIOBEJICHO, IO
HU3BKOMOJICKYJISIpHI (ppakxiii KopoBoi KpoBi HUKYE
5 k/la, a Tako)X KpOBI MOJOYHHUX TEJAT IiABHUIIYBa-
a1 GarouuTapHy aKTHBHICT HEUTpoQimiB in vitro
[12]. Heski aBropH Moka3ajiu 10303aJCKHUNA e(eKT
HU3BKOMOJICKYISIPHUX  (DpakIiii  KOpmoBOi KpoOBi
[2, 3]. 3a maHmMHu JiTeparypu KpiOEKCTPaKTH Ija-
IEHTH Ta (eTATbHUX TKAHWH BIAPIZHAIOTHCA 3a
BMICTOM TaKHX TOPMOHIB, K €CTPaaioN Ta MpOjaK-
THH, KUTBKICTh SIKHX Yy KploeKcTpakTax (eraspbHHX
TKaHWH Oyna Buile B 2—4 pa3u, HIX Y KpPIOEKCTpakK-
Tax TwaneHtd goauHu [7]. Lle 3ymoBmoe pizHuit
BIUIMB IMX KpPiOGKCTPAaKTIB Ha MeTabodiuHi Mpo-
LecH SIK IHAYKTOpiB OiocuHTE3y psiay ¢GepMeHT-
HUX OINKIB: ecTpanion iHAyKy€e O10CHHTE3 JIaKTaT/ae-
riporeHasu, a eCTPOTeHN CTHMYIIOIOTh aKTHBHICTb
HyKJIeas.

MOoXITMBO, BUCOKHI BMICT came TakuxX (paxiiiit
(5-10 x/la) y KEII nmopisastro 3 KEDT moscHioe
OULTBII BUpaKeHWH CTUMYyMOBadpbHUN BrumB KEII
Ha (haronuTapHy akTHBHICTH HI' y Hammx excrmepu-
MEHTax.

[linBumenns ¢aromurapuoi aktuBHOCTI HI™ 3a
YMOB BBEJICHHSI €KCTPAKTiB POCIMHHOTO TTOXOJKEH-
HSl Ta TJIALEHTH MOSCHIOETHCS JTOCIiAHUKAMH HasB-
HICTIO B IXHBOMY CKJIafi 0i0J0r1YHO aKTMBHUX PEYO-
BHH 3 aHTUOKCUJJAHTHUMU BiIacTUBOCTAMH [15, 19].

Omxe, iHkyOamis HatuBHUX JeiikoruTie 3 KEIT
ta KEDT He3anexHO BiJl KOHIIEHTpAIi Ta pexuMy
BUTOTOBJICHHSI €KCTPAKTy 3Hauylle He 301IblyBaja
KITBKICTh (paronuTyrounx HEHTpodimiB mpoTarom 45
ta 120 xB inkyOarii. g BCix MOCHiKyBaHUX BH-
niB KEIT ta KEDOT 6ymo xapakTtepHe T0303aJIe)KHE
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effect on the absorption capacity of NG (PhN)
after 45 min of incubation.

For FTCE-1 and FTCE-2, a dose-dependent
increase in PhN was observed. After 120 min of
incubation, the PhN of NG in the control decrea-
sed by an average of 14%. According to the index
of the completion of phagocytosis, only one extract
of fetal tissues significantly increased the digestibi-
lity of NG — it was FTCE-2 at the highest con-
centration of 6 mg/ml. It should be noted that
FTCE-3 significantly inhibited the digestive acti-
vity of NG, especially at a concentration of 6 mg/ml,
as evidenced by PhCR.

The obtained data are confirmed with the pub-
lished reports cited. Thus the low-molecular frac-
tions of cord blood were shown to have an immune
modulating effect in vivo, and the stimulating effect
was explained by the direct participation of its
components in the reactions of energy metabolism
of cells. Storage of the low-molecular fraction of
cord blood at —80°C, as well as in a lyophilized
state, did not reduce its biological activity both
in vivo and in vitro. The authors also proved that
low molecular mass fractions of cord blood below
5 kDa, as well as the blood of dairy calves, increased
the phagocytic activity of neutrophils in vitro [5].
Some authors have shown a dose-dependent effect
of low molecular fractions of cord blood [4, 6].
According to the publications the -cryoextracts
of placenta and fetal tissues differ in the content of
such hormones as estradiol and prolactin, the amount
of which in cryoextracts of fetal tissues was 2—4 ti-
mes higher than in cryoextracts of human placen-
ta [20]. This determines the different effects of this
cryoextracts on metabolic processes as inducers
of the biosynthesis of a number of enzyme proteins:
estradiol induces the biosynthesis of lactate de-
hydrogenase, and estrogens stimulate the activity of
nucleases.

It is likely that the higher content of the very
these fractions (5-10 kDa) in PCE compared to
FTCE explains the more pronounced stimulating
effect of PCE on the phagocytic activity of NG in
our experiments.

The increase in the phagocytic activity of
NG when introducing the extracts of plant origin
and placenta is explained by researchers with the
presence of biologically active substances with
antioxidant properties in their composition [9, 17].

Therefore, incubation of native leukocytes
with PCE and FTCE, regardless of the concentra-
tion and the way of making the extract, did not
strongly enhance the number of phagocytizing
neutrophils during 45 and 120 min of incubation.
A dose-dependent increase in the absorption acti-
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HIABUILEHHS MONIMHAIbHOI aktuBHocTi HI micisa
45-XxBUIMHHOT iHKyOawii y MOpiBHSHHI 3 KOHTPO-
neMm. [lokasnuk neperpasmoBaibHOl 3xaTHOCTI HI
CBimuuTh Tpo ii mpurHidenHs mig BrumBoM KEII-1,
KEII-2 ta aktuBamito micns inky6amii 3 KEII-3, y
TOM "ac sk i BruinBoM KEDT-2 moka3HuK 3aBepiire-
HOCTi (parommrosy migBurmyBascs, a KEDT-3 mpur-
HIYyBaB MepeTpaBIioBaIbHy akTUBHICTH HI.

Hanaini miuaHyeThCst AOCTIKYBAaTH BIUIMB Kpio-
EKCTPAKTIB (PETOIIAICHTAPHOIO TMOXO/KCHHS Ha
MPOIIECH pereHepallii HUPKOBOI TKaHWHM Ta (yHK-
LiOHATBHUI CTaH HUPOK LIYPiB B yMOBAaX iX TOCTPOTO
ypakeHHS Pi3HO1 eTioJorii.

BucHoBkn

3acTocyBaHHS TPHUPA30BOTO LUKIY 3aMOPOXKY-
BaHHA-BIAIrpiBy (pexuM 3) TOMOTEHATIB IJIAIleHTH
Ta (QeTanpHUX TKAaHWH Y TIPOIECi BUTOTOBJICHHS
3 HUX KPiOEKCTPAKTIB 3a0€3euyBajio OUTBITY eKCTPaK-
IIFO 3arajJbHOro OUIKa Ta OLIBIINI BUXIJ HA3BKOMO-
JIEKYISIPHUX CIIOJYK OLIKOBO-TIENTHIHOT TPUPOIH
y CKJIaJl KPiOEKCTPAKTIB.

Inkyo6arrist HaruBHUX JelikonuTiB 3 KEIT Ta KEDT
HE3aJIeKHO BiJ KOHIECHTpaUii Ta pPEXUMY BHIO-
TOBJICHHSI €KCTPAKTy HE MPUBOAMIA IO 3HAYYLIOTO
301IBLICHHS KUIBKOCT] (aromuTyrounx HEHTpogitis
rpotsiroM 45-ta 120-XBWIMHHOT 1HKYOAIIii.

Jusa Bcix mocmimxyBanux BuaiB KEIT ta KEDT
Oy/o XapakTepHE J0303aJIC)KHE IiBUIIECHHS MOIIH-
HajbpHOI akTEBHOCTI HI' micns 45-XxBUIMHHOL 1HKY-
Oarrii TOpPiBHSIHO 3 KOHTPOJIEM.
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vity of NG after a 45-min incubation compared
to the control was characteristic of all the studied
types of PCE and FTCE. The index of the digestibi-
lity of NG indicates its inhibition under the in-
fluence of PCE-1 and PCE-2 and activation after
incubation with PCE-3, while under the influence
of FTCE-2 the index of the completion of phagocy-
tosis increased, and FTCE-3 inhibited the digestive
activity of NG.

In future we are planning to investigate the
effect of cryoextracts of fetoplacental origin on the
regeneration of renal tissue and functional state
of the kidneys of rats during their acute damage
of various etiologies.

Conclusions

The use of a three-time freezing-warming cycle
(mode 3) of placental and fetal tissue homoge-
nates in the process of manufacturing the cryoext-
racts from them ensured a greater extraction of
total protein and a bigger output of low-molecular
compounds of protein-peptide nature in the com-
position of cryoextracts.

Incubation of native leukocytes with PCE and
FTCE, regardless of the concentration and method
of making the extract, did not lead to a significant
rise in the number of phagocytizing neutrophils
during the 45- and 120-min incubation.

A dose-dependent increase in the absorption
activity of NG after a 45-min incubation compared
to the control was characteristic of all the studied
types of PCE and FTCE.
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