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Effect of Extracts of Pig Spleen and Piglet Skin
Cryopreserved Fragments on Blood Leukocyte
Profile of Rats with Cold Injury of Skin

JlocnimKyBaiti BILIMB BBEICHHS B YePEBHY TIOPOKHUHY TBAPHH EKCTPAKTIB KPIOKOHCEPBOBAHMX ()PArMEHTIB CEIe3iHKU CBUHEH Ta
IIKiPY HOPOCST Ha UIBUAKICTh 3arO€HHS paH i JeHKOIUTapHUI POodisib KPOBI LIYPIB 3 X0JI0I0BOO TPaBMOIO LIKipu. BetaHoBieHO, 1110
JOCIIDKEeHI eKCTPaKTH MPHCKOPIOIOTh 3ar0€HHS XOJI0JOBHX PaH IIKIPH Ta MPOSBISIOTh BUPKSHUH IMyHOMOAYIIOI04 it BIUTHB. OTpUMaHi
pe3ysbTaTi MOXKYTh OyTH BHKOPHCTaHI IPH po3poOdiii iMyHOOI0I0TIYHUX IpenapaTiB 1J1sl HOpMali3awii Mpolecy 3aroeHHs paH.

Knrouoei crosa: xononosa pana, EKCTPAaKT, MIKipa, CeJIe31HKa, TCHKOIUTH.

VccnenoBany BIUsiHAE BBEJICHNS B OPIOIIHYIO TI0JIOCTh )KUBOTHBIX IKCTPAKTOB KPHOKOHCEPBUPOBAHHBIX ()PArMEHTOB CEJIC3CHKH
CBUHEH U KOXKH MOPOCST HA CKOPOCTh 3KUBJICHUE PaH U JICHKOIMTAPHBIA MPOQIIIL KPOBH KPBIC C XOJOAOBOM TPaBMOM KOXHU. YcTa-
HOBJICHO, YTO MCCJICJOBAHHBIC YKCTPAKTHI YCKOPSIOT 3)KMBJICHUE XOJIOJOBBIX PaH KOXHU W MPOSBISIOT BBHIPAXKEHHOE UMMYHOMO-
nynupyouiee BiausiHue. [loyueHHbIe pe3yabTaThl MOTYT OBITh HCIIOIB30BAaHbI TP Pa3paboTKe IMMYHOOHOIOTMYECKHX IIPEerapaToB

JUTA HOpMaIM3aluu Impouecca 3aKMBJICHU paH.

Knrouesvie cnoea: xononopas paHa, SKCTPaKT, KOXa, CCJIC3CHKa, JICUKOIIUTHI.

The effect of introduction into animals’ peritoneal cavity of the extracts of pigs' spleen and piglets' skin cryopreserved fragments
on wound healing rate and blood leukocyte profile of the rats with cold trauma of skin was studied. It has been established that the
studied extracts accelerate the healing of skin cold wounds and reveal the manifested immune modulating effect. The findings can be
used when developing the immune biological preparations to normalize the process of wound healing.

Key words: cold wound, extract, skin, spleen, leukocytes.

OnruMizarisi 3aroeHHs paH MIKipy, CKOPOUEHHS Tep-
MIHIB JIIKyBaHHS TEPMIYHHUX, Y TOMY YHCJIi 1 XOJIOOBHX,
paH 3aJHUIIaETHCS aKTyalIbHOIO 3anadeio [12]. Oxpim
BiIMOPOKEHbB, XOJIOJIOBI paHU € HACIIIKOM KPioJecT-
PYKIUT ITyXJIMH IIKIpH.

OnHUM 3 HampsMKiB, SIKi IHTEHCHBHO PO3BH-
BalOThCSI, € BUBUSHHS 010JI0T1YHOI JIiT ipernaparis Kili-
TUHHOI Tepamii [3-5, 14, 17, 18]. 3nauna yBara npumui-
JISIETHCS AOCIIHKEHHIO POJIi HENTUAIB Y PETYIIIOBaHHI
¢izionoriuaux QyHKIH opraniamy, 0coonuBo diziono-
riyHoi 1 pemaparuBHOi pereHepaii [1, 6, 11, 16]. Hapisai
3 MEeNTHIAMH, JUIS SKUX BCTAHOBJICHA aMiHOKHCIIOTHA
MOCIiAOBHICTh, aKTUBHO BUBYAIOTHCSI TKAHUHHOCIIE-
1uQi9HI KOMITIEKCH TENTH/IIB 3 PI3HUX OpraHiB. OCHOB-
Ha O10JIOTIYHA Jis TAaKMX KOMIUICKCIB — MOJYIISIIIS
¢izionorivanx (QyHKUINA, HOpMami3alis XisSJIbHOCTI
KIIITHH, TKAaHWH, OPTaHiB 1 LiJIOro opradizmy. 3HadyHa
KUTBKICTB IENITHAHUX KOMIUIEKCIB ITPOSIBIISIE IMyHOMO-
JTYTIOr0Ui BIacTUBOCTI. KpiM TOTO, BOHU BIUIMBAIOTH
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Optimizing the healing of skin wounds, reduction
of treatment terms of thermal wounds, including cold
injuiries, has remained an actual task [12]. Along with
frostbites, cold wounds are the consequences of cryo-
destruction of skin tumours.

One of the directions which are intensively deve-
loped is the study of biological effect of cell therapy
preparations [3-5, 14, 17, 18]. Significant attention is
paid to the investigation of the role of peptides in regu-
lating physiological functions of an organism, especially
physiological and reparative regeneration [1, 6, 11, 16].
Along with the peptides for which there was established
amino acid sequence, there have been actively studied
tissue specific complexes of peptides from different
organs. Basic biological effect of these complexes is
modulation of physiological functions, normalization of
activity of cells, tissues, organs and the whole organism.
Large amount of peptide complexes manifests immune
modulating properties. In addition, they affect neuro-
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Ha HEMPOEHJAOKPUHHY CUCTEMY, MOAYIIIOIOTh PEeaKIlii
CYJAMHHO-TPOMOOIIMTAPHOTO T'eMOCTa3y, 3rOpPTaHHs
KpOBI, IEPEKUCHOTO OKUCIIEHHS JIIITi [iB, BMICT peak-
TaHTIB TOCTPoOi a3y, a TAKOXK BIUIMBAIOTH Ha PEreHe-
parliro TKaHUH Ta iHIIi pouecH [2, 6, 11].

Biomo, 1110 eKcTpakTh KpioKOHCEpBOBaHUX (ppar-
MEHTIB HIKipU MOPOCAT 1 ceNe3iHKU CBHHEH HopMalTi-
3YIOTb IIPOLIEC 3arOEHHS TEPMIYHUX TPaBM Ta IMyHHHUH
cTaTyc opraHi3my BianosigHo [2, 13]. [IeBHi kiniTHHH
IMyHHOT CHCTEMH BiIrparoTh BAXKIIUBY POJIb y PETy-
Js11ii npodideparii BCix cOMaTHYHHUX KIITHH [7].

Merta poOOTH — ZOCTIIUTH B HOPiBHSUILHOMY TUIAHI
BIUIMB €KCTPAKTIB KPIOKOHCEPBOBAHUX (PparMeHTiB ce-
JIe31IHKM CBHHEH 1 MIKipW MOPOCST Ha HIBUAKICTH 3a-
TOEHHS paH 1 JTedKkouuTapHUi Tpodiss KPoBi IIypiB 3
XOJIOZIOBOIO TPABMOIO LIKIPH.

Martepiaan Ta metoan

ExcnepumenTH poBe/IeHi BiMOBITHO 10 «3araib-
HHUX €TUYHHX PUHIMITB EKCIIEPUMEHTIB Ha TBAPHHAX,
aki cxsanei [11 HartionansHuM KOHrpecoMm 3 010eTHKH
(Kwuis, 2007 p) i HOTOKEHHUX 3 TIOJOKEHHAMHU «EB-
porneichbkoi KOHBEHLT PO 3aXUCT XpeOeTHUX TBAPHH,
SIKI BUKOPHCTOBYIOTBCS IJIs1 €KCIIEPUMEHTAIBHUX Ta
1HIX HayKoBUX 1itei» (CtpacOypr, 1986 p.).

ExcrpakTu ofepkyBaiid 3 KpiOKOHCEPBOBAHUX
¢dparmenTiB wkipu nopocst (ELIT) Ta cene3inku cBu-
Helt (ECC) nutsixom ix iHKyOartii B hizionoriqyHoMy po3-
guHi 60 xB. OTpuMaHUN €KCTPAKT 3BITHHSIN BiJ
TepMoadiTbHIX OLTKiB [15].

Jns1 BU3HaUEHHS BIUTUBY €KCTPAKTIiB Ha MOKa3HUKHU
KPOBI 3I0pOBHUX IIypPiB B UePEBHY NOPOKHUHY BBOJIIIH
(izionoriganii po3unH (Hopma), ECC a6o EILII. Xomo-
JIOBY TpaBMy IIKipH MOJICITIOBAIM Ha JIAOOPAaTOPHUX
mrypax mMacoro 190-210 . ITix moBepxHEBUM HAPKO30M
y IIypiB BUAAJSIIM LIEPCTh Ha CTETHi. X0JIOA0BY TPaB-
My HaHOCHJTH OXOJIOMKEHUM Yy PiIKOMY a30Ti MiTHUM
aruTikaTopoMm giameTpom 10 MM, EKCITO3HITiSI CTAHOBH-
1a 60 c. LLlypu 3 Xomo10BOI0 TpaBMOIO OyIH po3isieHi
Ha TPpyNH: KOHTPOJIbHI (BBeACHHS (i3107I0TIHHOTO PO3-
yuny) Ta pocuiaHi (BBegeras ECC a6o ELUIT). Exc-
TPaKTH 3 KOHIIeHTpaiIli€ero menTuais 100 MKr/mir BBomu-
JM LIypaM y YepeBHY MOPOKHUHY 1O | MJI oaMH pa3
Ha 100y. B koxHiil rpymi Oyi10 o 6 TBapHH.

[Tmomy pan BU3HAYAIH TIAHIMETPUIHAM METOIOM
[8], KoHITEHTpAITiI0 EPUTPOITHTIB Ta JICHKOITUTIB SIK OTTH-
caHo padiiie [9], a remMoro0iHy — 3a JJOMTOMOTOI0 Ha-
6opy pearenriB «{narem-T» (HII® «Penam», Pocis).

Amani3z neiikonuTapHoi (HOpMyITH TTPOBOAMINA HA
Ma3kax, 3abapBiueHux azyp Il — eozurom 3a Pomanos-
cekuM-I'iM3a, miapaxoBytouu o 500 KITiTHH y CBiTIO-
BoMmy Mikpockori (JIOMO, 06. x90, ok. x10). Kpos
IUISL TOCTIKEHb Opaid 3 XBOCTOBOI BEHU TBapHH.
Jle#ikormurapHuii iHACKC IHTOKCHKAITIT MO (IKOBaHUH
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endocrine system, modulate the reactions of vascular-
platelet hemostasis, blood coagulation, lipid peroxidation,
content of acute phase reactants as well as influence
the tissue regeneration and other processes [2, 6, 11].

It is known that extracts of cryopreserved piglet
skin and pig spleen fragments normalize the healing
process of thermal traumas and immune status of an
organism, correspondingly [2, 12]. Certain cells of im-
mune system play an important role in regulation of
proliferation of all somatic cells [7].

The research aim was to investigate comparatively
the effect of extracts of cryopreserved fragments of
pig spleen and piglet skin on the rate of wound healing
and leukocyte profile of blood of the rats with skin
cold trauma.

Materials and methods

The experiments were carried-out in accordance
with the General Ethical Principles of Experiments in
Animals, approved by the 3" National Congress in Bio-
ethics (Kiev, 2007) and coordinated with the statements
European Convention about the Protection of Verteb-
rate Animals Used for Experimental and Other Scien-
tific Purposes (Strasbourg, 1986).

The extracts were derived from cryopreserved
fragments of piglet skin (PSKE) and pig spleen (PSIE)
by means of their incubation in physiological solution
for 60 min. The resulted extract was purified from
thermolabile proteins [15].

To examine the effect of extracts on blood indices
of healthy rats peritoneal cavity was injected with phy-
siological solution (norm), and with PSIE or PSKE. Skin
cold trauma was modelled in laboratory rats of 190—
210 g. Under seminarcosis in rats the hair on hip was
removed. Cold trauma was made by cooled by liquid
nitrogen 10 mm copper applicator, the exposure was
60 s. The rats with cold trauma were divided into the
groups: control (introduction of physiological solution)
and experimental ones (introduction of PSIE and PSkE).
The extracts with the concentration of peptides of
100 pg/ml were injected into rat peritoneal cavity by
1 ml once per day. Each group comprised 6 animals.

The area of wounds was examined by planimetric
method [8], concentration of erythrocytes and leukocy-
tes as described earlier [9] and haemoglobin content
was studied using Diagem T kit (Renam, Russia).

Leukogram was analyzed in the smears, stained
with azur-II-eosin according Romanowsky-Giemsa,
counting 500 cells in light microscope (LOMO,
objective x90, and ocular x10). Blood for the studies
was taken from tail vein of animals. Modified leukocyte
intoxication index (MLII) was calculated according
Ostrovsky [10]. The results were statistically proces-
sed with non-parametric MANOVA method.
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(JIIIM) po3spaxoByBanu 3a metogom B.K. Ocrtpos-
cpkoro Ta cmiBasT. [10]. Craructuuny oOpoOKy pe-
3yABTaTiB MPOBOAMIN HEMapaMETPUYHHUM METOIOM
MANOVA.

Pe3yAabTatn Ta 0OrosopeHHs

Ha 3-10 100y exciepuMeHTy CTaTUCTUYHO TOCTO-
BipHUX BIAMIHHOCTEH B IJIOIII paH KOHTPOJIBHOI 1 J10-
CHITHUX TPYT He criocTepiranocs (tadm. 1). [lounnaro-
4yn 3 7-1 o0 TUIOIa paH y TBApPHH, SKUM BBOIMIN
ECC abo EIII, ctaTUCTUYHO JOCTOBIPHO MEHIIA,
HDK y KOHTPOJIBHUX IIypiB. TakuM 4uHOM, TOCTIHKEH]
EKCTPaKTH IPUCKOPIOIOTH 3arOEHHS XOJIOJJOBUX PaH B
excnepuMenTi. OJTHAK MEeXaHi3M IXHBOT J1ii, CKOpIIlI 32
Bce, pizHUA. MO)KHA PUITYCTHTH, 1110 TKAHUHHOCTICIIH-
¢iuHi nenTuam, AKi BXonaTh 10 ckinaay ELLIT, Hopma-
Ti3yI0Th 200 CTUMYNIOIOTH NpoiepaTuBHY aKTHB-
HICTH KJIITHH IIKipH IpH Tpasmi 5, 11]. Po3Burok i me-
pebir 3amasieHHs, a TaKoX rmepexif (pasu 3amaaeHHs B
(hazy pereneparii B 3HaYHIH Mipi 3aJI€KUTH Bl CTAaHy
IMyHHOI cucTemMu opranizmy. [IprckopeHHs 3aroeHHs
pan npu BBeneHHi ECC moxke 6yTr OB’ A3aHO 3 HOP-
MaJti3ali€ero iMyHHOT BiIMOBI/Ii Ha TpaBMy. Bimomo, mo
BiJINIOBI/THA MTOITYJISIIIISE KJIITHH IMyHHOI CHCTEMU TIPHHi-
Ma€ aKTHBHY y4acTbh y peryismii npomnigeparnii coma-
TUYHHX KIIiTUH [7], a 3actocyBanus ECC HOopMmaizye
CTaH IMyHHOI CHCTEMH IIPH 3aMIbHAX 3aXBOPIOBAHHSX
[2].

[Ipu BBenenni intaktHUM 1ypam ECC a6o ELIIIT
poTarom 2 1-1 1oOu KOHIIEHTpaIlisi TeMOIIIO0iHY, EpUT-
POLIUTIB 1 IGUKOITUTIB Y KPOBI IIIyPiB CTATUCTHYHO JI0C-
ToBipHO (p < 0,05) HE BiApi3HATACS BiJ HOPMH IPOTSI-
T'OM BChOT'O CTPOKY criocTepexeHHs. OTxe, BBEICHHS
3I0POBMM TBapHHAM €KCTPAKTiB HE BIJIMBAJIO Ha CTaH
€PUTPO- Ta JEHKOIOE3Y.

i moka3HUKH Y TBApWH 3 XOJI0AOBOIO TPABMOIO Ta
Y BBEJICHHI €KCTPAKTiB Ha POHI TpaBMH Ha 3-10 00y
He Biapi3Hsuncs Bix Hopmu (Tabn. 2). Ha 7-y noOy
EKCTIEPUMEHTY Y KOHTPOJIBHUX TBAPUH CIIOCTEPIiraBcs
JEHKOIIMTO3 1 KOHIIEHTpPAITlis JIEHKOIUTIB CTAHOBUJIA
147% Bim HOpMH. Y TBapHH, SKUM BBOJVIIA EKCTPAKTH
B IIEH 1 TOJAITBIIT CTPOKH CITOCTEPEKCHHSI, CTATUCTHY-
HO JJOCTOBIPHOTO TIiIBUIIICHHS KOHIICHTPAITii ICHKOITUTIB
y TIOPiBHSIHHI 3 HOPMOIO HE CIIOCTepiranocs. Y KOHT-
pONBHUX TBApHH Ha 14 00y 11e#i TOKa3HHUK TaKOK HOP-
MaJi3yBaBCsl.

HocnimkeHns TeHKonuTapHoi (OPMYITH Ma€ BEJIHKE
3Ha4YEHHS AJIsI BU3HAUCHHS BUP)KEHOCTI IIPOLIECy 3aria-
JIEHHS, OLIIHKH CTaHy OpraHi3My Ta e)eKTHBHOCTI Tepa-
mii [9]. Ha 3 no0y miciist MoaentoBaHHS XOJI0I0BHX paH
y LIypiB BIAHOCHA KUTBKICTh HEUTPOITBHUX JeHKOLIU-
TiB Oyiia MpaKTUIHO OTHAKOBOIO IIPH BC1X YMOBAX €KC-
TepuMeHTy. BimHOCHA KiBKICTE JTiMGOIHTIB ieprude-
pudHOT KpoBi 3Mermmiacs 3 77,8% B Hopwmi 10 52,9%
B KoHTpOi Ta 56,1 1 50,3% — npu BBenerni ECC a6o
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Results and discussion

To the 3" day of experiment no statistically signi-
ficant differences in the area of wounds of the control
and experimental groups were observed (Table 1).
Starting from the 7" day the area of wounds in the
animals treated with PISE or PSKE was statistically
and significantly less than in the control animals. Thus
the studied extracts accelerate the healing of cold
wounds in the experiment. However, the mechanisms
of their effect are likely different. One may suppose
that tissue specific peptides being the components of
PSKE normalize or stimulate proliferative activity of
skin cells during trauma [5, 11]. Development and cour-
se of inflammation as well as transition of inflammation
phase into regeneration one in a great extent depend
on the state of organism immune system. Accelerated
wound healing at PSIE treatment can be referred to
the normalization of immune response to trauma. It is
known that corresponding cell population of immune
system participates actively in regulating the prolife-
ration of somatic cells [7], and application of PSIE nor-
malizes the state of immune system at inflammatory
diseases [2].

When administering to intact rats of PSIE or PSKE
during 21 days the concentration of haemoglobin, eryth-
rocytes and leukocytes in rat blood did not differ statis-
tically and significantly (p <0.05) from the norm during
the whole term of observation. So, the introduction to
healthy animals of the extracts did not affect the state
of erythro- and leukopoiesis.

These indices in the animals with cold trauma and
during introduction of the extracts on the background
of trauma to the 3™ day did not differ from the norm

Taoauuns 1. Hgoma XOJIOJIOBHX paH, (cM?)
Y 3aJICKHOCTI BiJl yMOB €KCIICPUMEHTY

Table 1. Area of cold wounds (cm?) depending
on experimental conditions

YMOBU eKCIepUMeHTY
CTpok Experimental conditions
CIIOCTEPEXKEeHHS,
poba ) Beepenus Beepenus
Observation KoHTpOoAB ECC ELLTT
term,day Control PSIE PSKE
introduction introduction
3 4,5 +04 38 =03 37 =04
7 3403 28 =02 23 =02
14 23+03 08 =0,1 06 =0,1
21 1,5 % 0,1 0,5+ 0,1 Sarocuis
Epulosis

IMpumiTka: * — BiAMIHHOCTI CTATHCTUYHO JOCTOBIPHI B OPIBHSIHHI
3 KOHTpoJeM, p < 0,05.

Notes: * — differences are statistically significant if compared to
the control, p < 0.05.
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Ta6muus 2. Konrenrpartis neiikoruris, 10° ki1/1m, B KpoBi mypis

Y 3aJIeKHOCTI BiZl YMOB €KCIIEPUMEHTY

Table 2. Concentration of leukocytes, 10°cells/l in rat blood

depending on experimental conditions

(Table 2). To the 7" day of experiment
in the control animals there was obser-
ved leukocytosis and concentration of

CTpOK criocTepeskeHHs,A00a

YmoBu Observation term,day

EKCIIepUMEHTY

leukocytes made 147% from the norm.
In the animals which were treated with

Experimental

the extracts no statistically significant

conditions 3 7 14 21 rise in concentration of leukocytes was
" found at this and following terms of

opma . . .
Norm 99=07 observation if compared with the norm.
Kortpons In the control animals to the 14" day this

Control 129= 11 146 =09 108 =09 103 =09 index was also normalized.
Baeperis ECC The investigation of leukogram is of
peSE 11,4 =09 107 =11 103 =08 10,4 =08 great value to examine the manifestation
rate of inflammation, estimation of the

Beepenns ELLTT : :

PSKE 120 = 1.1 13 = 1.0 10,9 07 14+ 11 state of an organism and efficiency of

Introduction

the therapy [9]. To the 3% day after simu-

IMpumiTka: * — BIIMIHHOCTI CTaTUCTHYHO JOCTOBIPHI B IIOPIBHSIHHI 3 KOHTPOJIEM,

p <0,05.

Notes: * —differences are statistically significant if compared to the control, p < 0.05.

ELIII. CroctepiraeTbcsi TakoX 3MEHIIEHHS B KPOBi
€031HO(MLTIB 1 MOHOLIUTIB.

Uepes THXKAEHD MICI MOYATKy €KCIIEPUMEHTY Y
KOHTPOJIbHUX LIYPiB BiTHOCHA KUIBKICTh HEUTPO(DiTiB
30imbrryBanack 10 50,7%. Y TBapuH, SKUM BBOIMIN
€KCTPaKTH, X KUTbKICTh Oyiia 3HauHO MeHIIor0. BigHOC-
Ha KUTBKICTB JTiM(OIHTIB y KOHTpOIi cTaHoBMIa 41,3%,
mpu BBeneHHI ECC — 62,7%, npu BBenenni EILIT —
60,0%. Y TBapiH KOHTPOJIBHOI TPYIH TAKOXK CIIOCTEPi-
rayiocsi 301IbIIeHHS KITBKOCTi eo3nHO(iniB B 1,7 pasu
B MOPIBHAHHI 3 HOpMOTO. Taki 3MiHH JIEHKOLUTAPHOI
¢dbopmynu cBiguaTh, MO HA 7-y A00y HpW BBEICHHI
TBapHHAM EKCTPAKTIB CIIOCTEPIraeThCs iX MOZUTHBHUM
BIUIMB, a CaM€ — 3MEHIIICHHS 3aMajeHHs B 30H1 TPaBMHU
Ta BUPAKEHICTh HEKPO3y TKAaHUH Y TTOPiBHAHHI 3 KOHT-
ponem [9].

Ha 14-y noOy exciepuMeHTy BMiCT HEHTPO]ib-
HUX JIEUKOLIUTIB CTAHOBHB Y KOHTPOJIBHIHN TPyTIi IIypiB
30,0% i mepeBunryBaB HOpMY B 2,1 pa3u, a eo3uHODi-
aiB — 7,0%, mo nepesuiyBano HopMy B 1,8 pasu
(tabmn. 3). Y TBapuH, IKUM BBOJWIM €KCTPAKTH, Bil-
HOCHa KUJIbKICTh €03UHO]1JTIB, MOHOIIUTIB 1 TIM(OITUTIB
BIJIITOBiIaJIa HOPMI.

Ha 21-y noGy y tBapus, sikum BBoguiu ECC abo
ELIII, nefixountapHa opmyna KpoBi moBepTanacs 10
HOpMH. Y KOHTPOJIBHUX TBAPUH BiTHOCHHH BMICT Ta-
JINYKO- 1 CETMEHTOSAACPHUX HEUTPOQiiB 3aIHmaBcs
Buiie HopMmu. OTKe, B Wil TPyIIi TBAPUH MPOLIEC 3ara-
JICHHS 11I€ HE TTOBHICTIO 3aBEPIIUBCS.

EnnorenHa iHTOKCHKAIIis, SIK IIPaBUIIO, HACTYTIAE TIPU
3aXBOPIOBAHHSX 1 YCKIIQIHEHHSX, TTOB’ I3aHUX 3 TIOCH-
JICHUM PO3MaJ0M TKaHWH, HiABHIIECHHIM MPOIECiB
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lation of cold wounds in rats the relative
number of neutrophil leukocytes was al-
most similar at all the conditions of expe-
riment. Relative amount of lymphocytes
in peripheral blood reduced from 77.8%
in the norm down to 52.9% in the cont-
rol, 56.1% and 50.3% after introducing PSIE or PSKE,
correspondingly. Also there was found a decrease in
content of blood eosinophils and monocytes.

In a week after the experiment start in the control
rats the relative number of neutrophils increased up to
50.7%. In the animals which were treated with the
extracts, their number was significantly lower. Relative
number of lymphocytes in the control made 41.3%,
after introducing PSIE it was 62.7%, and 60.0% in the
case of PSKE. In the animals of the control group there
was also observed the rise in the number of eosinophils
in 1.7 times if compared with the norm. These changes
of leukogram testify to the fact that to the 7" day after
the animals were treated with extracts the positive ef-
fect was observed, i. e. the decreased inflammation in
the zone of trauma and manifested necrosis of tissue
if compared to the control [9].

To the 14" day of experiment the content of neut-
rophil leukocytes made 30.0% in control group of rats
which exceeded the norm in 2.1 times and for eosi-
nophils it was 7.0% which exceeded the norm in 1.8
times (Table 3). In the animals which were introduced
with the extracts the relative content of eosinophils,
monocytes and lymphocytes corresponded to the norm.

To the 21* day in the animals which were introdu-
ced with PSIE or PSKE, the leukogram of blood returned
to the norm. In the control animals the relative content
ofrod and segmented neutrophils remained higher than
the norm. So, in this group of animals the inflammation
has not been terminated.

Endogenous intoxication as a rule starts at diseases
and complications related to the strengthened decay
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Taoauus 3. Jlefikorurapauii poijib KpoBi Iy PiB 3 XOJOA0BUMH TpaBMaMu Ha 14-Ty 100y €KCIIEPUMEHTY
Table 3. Leukocyte profile of rats’ blood with cold traumas to the 14" day of experiment

Kaitunu,% Cells,%
YMoBu
eéiniﬁlfnwleerﬁg HetiTpodirnn Neutrophils
anditions Eosunodirn Monouuru Aimdonurn
IOHi TMarnukosipepHi CerMeHTOSAEPHI Eosinophils Monocytes Lymphocytes
Young Rod Segmented
Ili?pMa - 09 0,1 13,5+ 1,0 39=03 32=02 78559
orm
Konrpoas - 1,6 = 0,2 28,4 = 2,1 7,0 = 0,4 29+ 0,2 60,1 = 4,7
Control
Beaenns ECC _
PSIE introduction 07 %01 249+ 19 31=02 39=+03 67,4 = 4,2
Beepenns ELLIT _
PSKE Introduction 1,1 =0,1 27,7 =22 44 +03 29=+0,2 639= 39

KaTa0oJIi3My, HEAOCTATHICTIO (DYHKIIIT EYiHKH 1 HUPOK
[10]. Tomy B miTeparypi Bce HacTimie 3’ sSBISIOTHCS
MOB1IOMJICHHSI PO BUKOPUCTAHHS IHTETPAIBHUX T10-
Ka3HUKIB €HJOT€HHOT IHTOKCUKAIIi1, YaCTUHA IKHX 3Mi-
HIOETHCS BXKE HA IOYATKOBUX CTAAiAX 3aXBOPIOBAHHS.
Le no3BoIsi€ OLIHUTH B AWHAMIL CTaH Pi3HUX JIAHOK
IMYHHOI CUCTEMH, HE BIAIOYHCH J0 CIELialbHUX Me-
toniB gocmimkenss [9, 10].

OpHUM 3 MOKa3HUKIB MPOLECiB TKAHWHHOI 1erpa-
narii i piBasa iHTOKCcHKamii € JIIIM. Lle#t inmexkc Ha
CHOTO/THI € HAUTTOIIIMPEHITIINM 1HJIEKCOM 1HTOKCHKAITI1
B PI3HMX rajly3sX MEAUIIHHU. 3pOCTaHHS IaHOTO ITOKa3-
HUKA CBIIYUTS PO ITiIBUIIICHHS PiBHS €HIOTCHHOI 1H-
TOKCHKAIIii 1 akTUBaIii mpouecis po3mnazy [9, 10].

Ha 3-10 100y miciist HaHeceHHs X0JI0Z0BOT TPaBMH
JIIIM nepeBuiyBas HOpMY B 4,6—5,1 pasu (tadu. 4).
[Tpu iboMy BiIMIHHOCTI B BEJIMYHHI IIOTO THAEKCY MK
KOHTPOJIBHOIO 1 ZOCTITHUMHU IrpynaMu OyJiu He3Hau-

Tabauns 4. Bermmanaa JIIIM y orypiB B 3aJI€KHOCTI BiJl yMOB

EKCIIEPUMEHTY Ta CTPOKY CIIOCTEPEIKEHHS

Table 4. Value of MLII in rats depending on experimental

conditions and observation term

of'tissues, increased catabolism, insufficient functioning
of liver and kidneys [10]. Therefore the reports on the
application of integral indices of endogenous intoxi-
cation, the part of those change even at disease initial
stages, have appeared more often. This enables the
estimation of the state of different links of immune
system in dynamics, without recourse to special re-
search methods.

One of the indices of tissue degradation and intoxi-
cation level is MLII. The increase in this index testifies
to a rise in the level of endogenous intoxication and
activation of decay processes [9, 10].

To the 3 day after cold trauma the MLII exceeded
the norm in 4.6-5.1 times (Table 4). Herewith the diffe-
rences in the values of this index between the control
and experimental groups were non-significant. The most
manifested differences of MLII appeared to the 7
day of experiment. In the rats of the control group
there was observed its further increase
from 0.66 to 1.02, and in the animals
treated with the extracts there was
found a decrease in MLII if compared
with the 3" day. After PSIE treatment
of the animals with cold trauma the
intoxication index was 41% and after

aom Crpox criocrepexents,A06a application of PSKE it made 46% of the
- Observation term,day control values. The most manifested
Experimental reduction was found in the control ani-
conditions 3 7 14 21 . . .
mals. To the 21% day in the animals trea-
Hopma 015 ted with PSIE this index returned to the
Norm norm, while in the control animals and
Kompons 0.6 Lo 0.42 029 the animals treated with 'PSkE there was
asurplus of 1.9 and 1.4 times comparing
Brepens ECC to the norm, correspondingly. Basing on
PSIE 0,58 0,42 034 015
introduction the data presented one may conclude that
; — PSIE and PSKE reduce the manifestation
A bSkE 0,77 0,47 0,40 0,21 of destructive processes in skin at cold
Introduction trauma.
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Humu. HaitGinpm Bupaxeni Binminnocti JIIIM Oynn
Ha 7 100y eKCTIepUMEHTY. Y LIypiB KOHTPOJILHOI IPyIH
crocrepiraiocs nmoganeiie iHoro 30inbpmeHHs 3 0,66
1o 1,02, y TBapuH, SKUM BBOAMIN €KCTPAKTH — 3MEH-
mennst JIIIM B mopiBHstHHI 3 3-10 100010. [Ipn BBeneHHI
TBapuHaM 3 X0JI010B0I0 TpaBMoio ECC iHmeKc iHTOK-
cukarii cranoBuB 41%, a npu BBeneHHi ELIT — 46%
BiJl 3HaueHb B KoHTpoi. Ha 14 noOy nei inaexc 3MeH-
LIyBaBCsl y BCiX rpymnax TBapuH. Haii0inbi Bupaskene
3MEHILEHHS CIIOCTEPIraiocs y KOHTPOIbHUX TBA-PUH.
Ha 21 no6y y tBapuH, sxum BBonunu ECC, meii
MOKa3HMK MTOBEPTABCA 10 HOPMH, a B KOHTPOJII 1 IpH
BeenenHi EILII mepeBumyBas Hopmy B 1,91 1,4 pa3u
BiJMOBIAHO. BUXoas4uu 3 HaBeASCHHUX JaHUX, MOXKHA
3podutn BucHOBOK, o ECC ta EIIII 3meHmyoTs
BHPAXXEHICTh JECTPYKTUBHUX MPOIIECIB Y MIKIpi IpH
XOJIOMOBIH TpaBMmi.

BucHosku

ExcTpakTu KpiokOHCEepBOBaHHUX (pparMeHTiB cele-
31HKH CBHHEH Ta IIKiPH IOPOCAT MPUCKOPIOIOTD 3ar0€H-
HS1 XOJIOAOBUX PaH LIKipH y I1ypiB. BoHN nposBistoTs
BUPAKEHUH IMyHOMOYITIOIOYHI BIJIMB: B OLIBII paHHI
CTPOKH, B MOPIBHSAHHI 3 KOHTPOJIEM, BifOyBaeTbCs
HOpMaTizallis JieiikonuTapHoi popmynu kposi 1 JIIIM,
a OT)Ke€ 3MEHIIYETHCS BUPAXKEHICTh 3alaleHHs 1 Jie-
CTPYKTHBHHX MPOIECiB B paHi. OTpuMaHi pe3yasTaTH
MOXYTh OyTH BUKOPHCTaHI TIpU po3poodiii iMyHOOi0-
JIOTIYHUX TperapariB jIsl HOpMallizalii mporecy 3a-
TOEHHS PaH.
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Conclusions

Extracts of cryopreserved fragments of pig spleen
and piglet skin accelerate healing of skin cold wounds
inrats. They manifest a pronounced immune modula-
ting effect: in earlier terms there is a normalization of
leukocyte formula of blood and MLII if compared to
the control, hence the manifestation rate of inflam-
mation and destructive processes in wound are redu-
ced. The obtained results can be used in development
of immunobiological formulations to normalize the
process of wound healing.

References

1. Ashmarin I.P., Obukhova M.D. Regulatory peptides, functional-
ly continuous population // Immunologiya. — 2002. — N3. — P. 40—
48.

2. Byzov V.V., Vysekantsev I.P., Galchenko S.Ye., Sandomir-
skiy B.P. Effect of endobronchial introduction of extract of
cryopreserved xenospleen fragments on some local immunity
factors in combined therapy of patients with lungs abscesses //
Problems of Cryobiology. — 2001. — N4. — P. 65-70.

3. Volkov A. V. Brief review of commercially available cell products
for recovery of skin integument // Kletochnaya Transplanto-
logiya i Tkanevaya Inzheneriya. — 2007. — N4(6). — P. 62—65.

4. Goltsev A.N., Dubrava T.G., Gaevskaya Yu.A. et al. Cryo-
biological technologies as component of optimized treatment
methods of autoimmune diseases // Klinichnaya Imunologiya.
Alergologiya, Infektologiya. — 2009. — N1-2(20-21). — P. 46-51.

5. Gordinskaya N.A. Effect of immune preparations on infection
course at experimental thermal trauma// Immunologiya. — 2008. —
N4. - P. 212-213.

6. Gusak V.K., Nikolenko Yu.l., Fistal E.Ya. et al. Inmune compe-
tence of skin as one of the mechanisms of autoaggression de-
velopment at thermal injuries // Vestnik Gigieny i Epidemiologii. —
2000. — Vol. 4, N2. — P. 256-262.

7. Dontsov V.I. Immunobiology of postnatal development. — Mos-
cow: Nauka, 1990. — 151p.

8. Methods of clinical and experimental studies in medicine /
Ed. by |.P. Kaydasheva. — Poltava: Polimet, 2003. — 319 p.

9. Nazarenko G.I., Kishkum A.A. Clinical estimation of results of
laboratory studies. — Moscow: Meditsyna, 2000. — 544p.

10.0strovsky V.K., Maschenko A.V., Yangolenko D.V., Maka-
rov S.V. Blood counts and leukocyte index of intoxication in
assessment of severity and examining of forecast at inflamma-
tory, purulent and pyo-destructive diseases// Klin. Lab. Diagnos-
tika. — 2006. — N6. — P. 5053.

11.Rolik 1.S. Bases of clinical pharmacology of organ prepa-
rations. Manual. — Moscow: RegBioMed. — 2004. — 336 p.

12.Ruziboev S.A., Khakimov E.A. Surgical treatment of deep
burns in persons of aged and geriatric age with burdened pre-
morbid background // Vestnyk Neotlozhnoy | Vosstanovitelnoy
Khirurgii. — 2011. — Vol. 12, N1. — P. 30-33.

13.Shkodovskaya N.Yu., Galchenko S. Ye., Mamontova A.V.,
Sandomirsky B.P. Effect of extract of newborn piglets' skin on
healing of burn wounds // Problems of Cryobiology. — 2004. —
N4. — P. 46-50.

14.Shumakov V.I., Rasulov M.F. Comparative assessment of
application efficiency of allogeneic embryonic fibroblasts and
mesenchymal stem cells of bone marrow for therapy of deep
burn wounds // Vestnyk Transplantol. i Iskusstv. Organov. —
2002. — N4. - P. 7-11.

15.Patent 64381 A Ukraine, IPC7 A61K35/12. Method of obtaining
of xenogeneic organ extracts / S.Ye. Galchenko, N.Yu. Shko-
dovska, B.P. Sandomirsky, V.I. Grischenko; IPC&C of the National

problems
of cryobiology

Vol. 22, 2012, Ne1



8. MeToam KniHIYHUX Ta eKCnepuMeHTanbHUX AOCHiAKEHb B Me-
avuuHi / Mig pea. .M. Karpgawesa. — Nontasa: Monimet, 2003. —
319 c.

9. HasapeHko I. Y., Kuwkym A.A. KnuHnyeckas oueHka pesynb-
TaToB NabopaTopHbIx nccnegoannii. — M.: Meguumna, 2000. —
544 c.

10.0Ocmposckuti B.K., MaweHko A.B., SlHeoneHko [.B., Maka-
poe C.B. lNokasaTenu KpoBU U NENKOLMTAPHOIO MHOEeKca WH-
TOKCMKaLMWN B OLIEHKE TSXKECTU M ONpeaeneHun nporHosa npu
BOCNanNUTENbHbIX, THOMHLIX N THOWHO-AECTPYKTUBHbIX 3a60-
nesaHuax // Knud. n na6. gnarHoctuka. — 2006. — Ne6. —
C. 50-53.

11.Posnuk U.C. OCHOBbI KITMHUYECKOWM hapMaKonornm opraHonpe-
napatoB. PykoBoacTteo. — M.: PerbuoMeg. — 2004. — 336 c.

12.Py3uboeeg C.A., Xakumog 3.A. Xupypruyeckoe nevyeHve rny-
BGOKMX OXOrOB Y MWL MOXWIOro U CTapyeckoro Bo3pacTta
C OTSIroWeHHbIM NpeMopbuaHbiM OHOM // BECTHMK HeoTnoX-
HOW 1 BOCcCTaHOBUTENbHOW MeauunHbl. — 2011. — T. 12, Ne1. —
C. 30-33.

13.Llkodosckas H.FO., ManbyeHko C.E., MamoHmoea A.B., CaH-
domupckul B.I1. BnvsHne 3KCTpakTa KOXW HOBOPOXAEHHbIX
NMOpOCAT Ha 3axuBreHne 0Xoroebix paH // MNpobnembl Kpuo-
6uonornn. —2004. — Ne4. — C. 46-50.

14.lllymakos B.U., Pacynos M.®. CpaBHuTenbHasi oueHka ad-
HEKTUBHOCTN MPUMEHEHMNSA anmoreHHbIX aMBpuoHanbHbIX
(nbpobnacToB U Me3eHXMMarbHbIX CTBOMOBLIX KNETOK KOCT-
HOro Mo3ra Afs Tepanuu rnyboKMX OXOroBbIX paH // BecTHuk
TPaHCNNaHTON. U UCKYCCTBEHHbIX opraHoB. — 2002. — Ne4. —
C.7-11.

15.Mam. 64381 A YkpaiHa, MITK” A61K35/12. Cnoci6 oTpumaHHs
EeKCTPaKTiB kKceHoreHHux opraHis / C.€. ManeyeHko, H.1O. Wko-
poscbka, B.MM. Cangomupcbkui, B.l. MpuwenHko; IMKIK HAH
YkpaiHu.— Ne2003054649; 3ansneHo 22.05.2003; ony6n.
16.02.2004. Bron. Ne2.

16.Kinoshita M., Seki S., Ono S. Paradoxical effect of IL-18
therapy on the severe and mild Escherichia coli infections in
burn-injured mice // Ann. Surg. — 2004. — Vol. 240, Ne2. —
P. 313-320.

17.0bminiska-Mrukowicz B., Szczypka M. Effect of calf thymus
extract and zinc supplementation on the cellular response of
mice exposed to restraint stress // Pol. J. Vet. Sci. — 2005. —
Vol. 8, Ne1. — P. 1-9.

18.Qin X.M., Duan M.X., Deng B. et. al. Isolation and identification
of a new thymic peptide from calf thymus // Biochemistry. —
2004. — Vol. 69, Ne8. — P. 921-925.

Haoitiwna 21.02.2012

KpuoBMOROrIM

T.22,2012, Ne1

Academy of Sciences of Ukraine. — N2003054649; Filed
22.05.2003; Publ. 16.02.2004. Bul. N2.

16.Kinoshita M., Seki S., Ono S. Paradoxical effect of IL-18
therapy on the severe and mild Escherichia coli infections in
burn—injured mice // Ann. Surg. — 2004. — Vol. 240, Ne2. —
P. 313-320.

17.0bminiska-Mrukowicz B., Szczypka M. Effect of calf thymus
extract and zinc supplementation on the cellular response of
mice exposed to restraint stress // Pol. J. Vet. Sci. — 2005. —
Vol. 8, Ne1. — P. 1-9.

18. Qin X.M., Duan M.X., Deng B. et. al. Isolation and identification
of a new thymic peptide from calf thymus // Biochemistry. —
2004. —Vol. 69, Ne 8. — P. 921-925.

Accepted 21.02.2012

problems
of cryobiology

Vol. 22, 2012, Ne1



