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Correction of Metabolic Impairments with "Cryocell-Hemocord" Cord
Blood Preparation During Acute Purulent Peritonitis

AnpoOupoBaH crnoco0 KOppekIHH HapylmieHHH Meraboiu3ma mpernapaToM KopaoBoi kposu “Kpuounemn-T'emokxopa” B
3KCHepHMeHTaHbHOﬁ MOJEJIN Y KPBIC C OCTPBIM THOMHBIM TNEPUTOHUTOM. l'[oxa3aHo, YTO NPUMECHECHHE €10 C aHTI/I6HOTI/IKOM B KOMIIJICKCHOM
JICYCHUH TAaHHOW IaTOJIOTHH CIIOCOOCTBOBAJIO KOPPEKIMU HAPYILIECHNUI CBOOOIHOPAIUKAIBHOTO OKHUCIICHHS, YMEHBIICHHUIO CTEIICHN
TAIIOKCUH, YIIYUIICHUIO YTUIU3ALUU KUCI0poAa TKaHAMU, NEPEKUBIIUMHU I'UIIOKCHUIO, BOCCTAHOBJIIECHUIO CUCTEM aHTPIOKCI/I)ZlaHTHOﬁ
3alUTHI.

Knrwouesvie cnosa: npenapar “Kpuonemn-I'eMokopa”, 0CTpblii THOWHBIA IEPUTOHUT, KOPPEKIMS METa0OIMYCCKUX HApYLICHUH,
TUIIOKCHSI.

Anpo6oBaHO croci0 KopeKLil mopyuieHs MeTaboniaMy mpenapaToM kopaoBoi kposi “Kpionem-I'emokopn” B ekcriepuMeHTaNbHIi
MOJIeNi Y IypiB 3 TOCTPUM T'HIHHUM repuToHiToM. [TokazaHo, 1110 BUKOPUCTAHHS HOT0 3 aHTHOI0THKOM y KOMILIEKCHOMY JIiKyBaHHI
JIAHOT MTaTOJIOTI1 CIPHSLIIO KOPEKLiT MOPYyLIeHb BiTbHOPAIUKAIbHOTO OKUCIICHHSI, SMEHILICHHIO CTYIICHSI T1IOKCIT, MOMIMIISHHIO yTHITi3awil
KHCHIO TKAHMHAMH, K1 TEPEKUIIH TITOKCiI0, BiTHOBICHHIO CHCTEM aHTHOKCUIAHTHOTO 3aXHCTY.

Knrouoei cnosa: npemnapar "Kpionemn-I'eMokopa", rocTpuii rHITHHN IEPUTOHIT, KOPEKIisT META00IIYHIX TOPYIICHB, TiITOKCIs.

The method of correction of metabolic impairments with "Cryocell-Hemocord" cord blood preparation in experimental model in
rats with an acute purulent peritonitis was tested. It has been shown that its application with antibiotics as a combined treatment of
this pathology contributed to the correction of impairments of free radical oxidation, lessening of hypoxia rate, improvement of oxygen

utilization by the tissues, survived hypoxia, recovery of antioxidant protection systems.
Key words: “Cryocell-hemocord" preparation, acute purulent peritonitis, correction of metabolic impairments, hypoxia .

Crnoxuble MOpGOPYHKINOHATILHBIE U3MEHEHMUS,
BO3HHMKAIOIINE B OTAEIBHBIX OpPTaHax M CHUCTEMaXx,
3aTpyRHSIOT JieueHue nepuronuta [5, 9, 10, 21, 26].
OnHUM U3 BaXHBIX ()aKTOPOB HapyIIEeHHH MeTabo-
JU3Ma SBIISIETCS pa3BUTHE TUIIOKCHH [6, 15], KoTopas
MPUBOJUT K CPBIBY (PYHKIIMOHUPOBAHUS CHCTEMBI
MHUTOXOHJIPHATTFHOTO OKHCIUTEIHHOTO (hOChOPIIAPO-
BaHUS, 9TO 0OYCIIOBJIEHO YMEHBIIIEHUEM JI0CTAaBKU
KHCJIOPOAa K TKaHAM W/WIM WHTHOMPOBaHUEM OKHC-
JTUTENbHBIX GepmenToB [2, 5, 16]. Ilpu nepuronute
HapyliaeTcs CBA3b MEKIY TPAHCIIOPTOM KHCIIOPOAA,
reMOJMHAMUKOH 1 MeTabonmu3moM [21]. PazBuBaercs
“NOpPOYHBII KpYT” WIH “CHHAPOM B3aUMHOT'O OTSTOLIE-
HHUS”, XapaKTePU3YIOIIHIICA pa3BUTHEM TKAaHEBOMN
TUIOKCHH, B PE3yJbTaTe KOTOPOU MOSBIISIFOTCS TaTo-
Mopdoiornueckiue naMenenus: B opranax [8, 11]. K
HauboIee TSHKEIBIM KITMHIYECKUM TPOSIBICHUSAM Pa3-
BHUTHS oCcTporo paznuroro neputonuta (OI'Tl) orHo-
cuTcs popMUPOBaHUE BTOPHUHON MMITOKCUHU TKAHEH —
CIIeJICTBUE MepPy3UOHHBIX HAPYIICHHU CO CHIDKEHUEM
noTpebnenust TKaHaMu kuciaopoaa [25]. Ilospex-
JI€HUE KJIETOK 3HAOTEIUSA MPHUBOAHUT K CHUKEHUIO
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Complicated morphofunctional changes appearing
in some organs and systems of an organism, make dif-
ficult the peritonitis treatment [[5, 9, 10, 21, 26]. One
of important factors of metabolism disorders is devel-
opment of hypoxia [6, 15] leading to the failure in the
functioning of the system of mitochondrial oxidative
phosphorylation, due to the decreased oxygen delivery
to tissues and/or inhibiting of oxidative enzymes [2, 5,
16]. During peritonitis the relation between the trans-
port of oxygen, hemodynamics and metabolism is im-
paired [21]. As a result the "vicious circle" or "mutual
burdening syndrome" is developed, characterized by
tissue hypoxia, resulting in pathomorphological changes
in organs [8, 11]. The most severe clinical manifesta-
tions of an acute purulent peritonitis (APP) is the for-
mation of secondary hypoxia of tissues, resulted from
perfusion impairments with a reduced consumption of
oxygen by the tissues [25]. The damage of endothe-
lium cells results in the decrease of oxygen extraction
due to elevated permeability of vessel walls, as well as
in the strengthening of plasma flow into interstitial space,
resulting in the disorder of gas exchange between the
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9KCTPAKIUU KUCIOPOJa 3a CUET yBEIHUYECHHS TTPOHH-
LIAEMOCTH COCYIUCTOM CTEHKH U YCHJICHHS TOKa T1a3-
MBI B HIHTEPCTUIMAIBHOE IPOCTPAHCTBO, IPUBOSIIEE
K HapyLIeHHAM ra3000MeHa MeXIy KJIeTKaMu pas-
JIMYHBIX OPraHOB U KPOBbIO. VIMEHHO TMIOKCHS fB-
JII€TCS BaXKHBIM “‘TIyCKOBBIM MOMEHTOM ™~ pa3IN4HbIX
HapylIeHUl 0OMeHa BEIeCTB, MPOSBISIOMINXCS Ha
KJIETOYHOM, CyOKJIETOUHOM U MOJIEKYJISIPHOM YPOBHSIX
[1]. Ymenpmenne konmeHTpanuu AT® B kieTke
00ycnoBIMBaeT oclablieHHue ee BIMSHUS Ha KITFOYeBOH
¢depmenT rimkonusa ochoPpyKToKuHa3y. AKTUBH-
PYIOIIUIACS B pe3yIbTaTe aHadPOOHBIH ITIMKOIN3 Yac-
TUYHO KOMITeHCHpyeT HefocTaTtok AT®, ogHaxo Obic-
TPO BBI3BIBAET HAKOTUIEHHUE JIAKTATA, PA3BUTHE AITH]I0-
3a ¥ Iporpeccupyloliee coOCTBEHHOE HHTHOUPOBAaHUE
[20]. [unokcuueckue HapyIEHHs B CIIM3UCTON 000-
JIOYKE KUIIEYHUKA, HApYIIEHUs SHEPTeTUIECKUX U CBO-
00HOpPaINKAIBHBIX MPOLECCOB CIIOCOOCTBYIOT Je-
cTa0MIM3auu MeMOpaH SHTEPOLUTOB M MPOHUKHO-
BEHHUIO MUKPOOPTaHU3MOB U X TOKCHHOB U3 ITPOCBETA
KHUIIEYHUKA B KPOBEHOCHOE pycio [4, 6].

CrnenoBaTenbHO, TUIIOKCHUS SIBISIETCSI OCHOBHBIM
(haxTopoM hOpMHUPOBAHKSI HEOOPATUMBIX TOPAKEHHH,
MIPU KOTOPBIX paccTpoiicTBa PU3HOIOTHUECKIX (DYHK-
LWH 1 HApyIIEHUS JeSTEIIbHOCTH OTEIbHBIX CHCTEM
HE MOTYT CIIOHTaHHO KOPPUTHPOBATHCA ITyTEM CaMOpe-
TYJSALAN U TPEOYIOT YaCTUYHOM MITH TIOJTHOM KOPPEKLUH
u 3amernenns Gpyskuui [18].

[Ipu oTCcyTCTBHY aIeKBATHOM 1 LIENICHAIIPABIEHHON
KOPPEKLMY JaHHOU MaTOJIOT MK THITOKCHS IPUBOJIUT K
Pa3BUTHIO CHHApPOMA MOJUOPTaHHOM HEJOCTATOU-
HOCTH, B YaCTHOCTH CEPAECYHO-COCYIUCTON U JbIXa-
tenbHOM [ 18]. [ToaToMy KOppeKIus HapyIleHni MeTa-
00J1M3Ma M CHCTEMBI TOME0CTa3a NMEET BaXXHOE 3Ha-
YeHHEe B KIWMHUYECKOW mpaktuke [6, 7, 15, 21].
OueBnHa HEOOXOAMMOCTH COBEPIIICHCTBOBAHMS HO-
BBIX moaxomoB B Tepanmuu OI'TI, koTopeie Hampas-
JIEHBI Ha KOPPEKINIO MEXaHN3MOB MTaTOT€HE3a OCHOB-
HBIX PACCTPOMCTB — TMIIOKCUH U €€ ITOCJIEICTBUM.

CospemMennsie Metonasl Tepanuu OI'Tl umeroT
STHUOJIOTHYECKYIO HAINPaBIE€HHOCTD [3], CKOHLIEHT-
PUPOBAaHHYIO Ha KOPPEKIIMH HapYILIEHHH CHCTEMHOTO
1 TKaHEBOTO YPOBHEH C MOMOIIBIO aHTHOAKTepHaIIb-
HBIX 1 MIMMYHOTPOIHBIX JEKapCTBEHHBIX IIPENapaToB.,
UH(Y3UOHHO-TPAHC(HY3UMOHHON M CHMITOMAaTHYECKOI
Tepanuy, a TakXKe METa0OJIUYECKUX TMPEernapaTos,
noBbInaMuX 3G pekTHBHOCTE Tepamuu 3a c4ET BO3-
JEHCTBUS HA KJIIETOYHBIA METaOOIN3M, TINMUTHPYIO-
[IMH SHEpreTHYeCKoe 00ecTiedeHIe BUTABHBIX (YyHK-
MM KU3HEHHO BaXKHBIX OpraHoB. Pacimpenue criekrpa
naroreHeTuueckmx paxropos pazsurus OI'TI onpee-
JsieT He0OXOAMMOCTD BHECEHUS! KOPPEKTUB B METO/BI
JiedeHHs JaHHOW MaTOJIOTHUH, YTO MO-IPEXHEMY aK-
TyaJbHO.

Lens paboTel — 000CHOBaHUE ENECO00PA3HOCTH
NIPUMEHEHHUS Npenapara Kop1oBoi kpoBu “Kpuouenn-
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cells of organs and blood. Namely hypoxia is the main
"triggering moment" of different metabolic impairments,
manifested at cellular, subcellular and molecular levels
[1]. The reduction of ATP concentration in a cell stipu-
lates the diminishing of its effect on a key enzyme of
glycolysis, phosphofructokinase. As a consequence, acti-
vated anaerobic glycolysis partially compensates the
lack of ATP, however, it rapidly causes the accumula-
tion of lactate, development of acidosis and progress-
ing own inhibition [20]. Hypoxic changes in intestinal
mucous, impairments of energetic and free radical pro-
cesses contribute to destabilization of membranes of en-
terocytes and penetration of microorganisms and their
toxins from intestinal lumen into blood channel [4, 6].

Therefore, the hypoxia is the basic factor of the
formation of irreversible damages at which the disor-
ders of physiological functions and impairments of the
activity of certain systems can not be spontaneously
corrected by self-regulation and demand partial or com-
plete correction and substitution of the functions [18].

If adequate and targeted correction of this pathol-
ogy is absent, the hypoxia leads to the development of
the syndrome of polyorgan insufficiency, in particular
cardiovascular and respiratory ones [18]. So, the cor-
rection of metabolic disorders and homeostasis sys-
tem is of great practical importance in clinics [6, 7, 15,
21]. The need in improvement of new approaches in
APP therapy, directed to the correction of pathogenesis
mechanisms of main disorders, i.e. hypoxia and its
consequences, is obvious.

Modern methods of APP therapy are of etiological
orientation [3], focused to the correction of the impair-
ments of system and tissue levels by means of anti-
bacterial and immune tropic medicines, as well as meta-
bolic preparations, increasing the efficiency of therapy
due to the effect on cell metabolism, limiting energetic
provision of vital functions of the organs. The widen-
ing of the spectrum of APP development pathogenetic
factors determines the making corrections to the treat-
ment of this pathology, which is still an actual one.

The research aim is to stipulate the expediency of
applying the "Cryocell-Hemocord" cord blood prepa-
ration in a combined treatment of APP with basing on
the assessment of the development of lipid peroxidation
(LPO) reactions and state of the parameters of glu-
tathione-dependent antioxidant system.

Materials and methods

The experiments were performed in 6-month-old
Wistar rats of 160—180 g in accordance with the rules
of European Convention on the Protection of Verte-
brate Animals Used for Experimental and Other Sci-
entific Purposes (Strasbourg, 1985) adopted by Ukrain-
ian National Congress on Bioethics (Kiev, 2003) [12].

APP was modelled by ligation and dissecting of
vermix, leaving it in abdominal cavity [19]. The sur-
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I'emoxopn” B komruiekcHoMm steaenun OI'T] Ha ocHOBa-
HUUW OLEHKU Pa3BUTHS PEAKIHI MEePEeKUCHOTO OKHC-
nenns munuaoB (I10JT) u cocTosHus Mokazarenei riry-
TaTHOH-3aBHUCHMOI aHTUOKCUIAHTHOW CUCTEMBI.

Matepnaabl 1 meToAbI

OKCIEpUMEHTHI POBEAEHBI HA 6-MECSIUHBIX KPbI-
cax nuHAK Bucrap maccoit 160-180 r B cooTBeTCTBUN
¢ npaBmwiamMu “‘EBpomeiickoii KonBeHInn o 3ammre
[T03BOHOYHBIX JKHBOTHBIX, HCIIONB3YEMBIX JIJIs IKCTIe-
PUMEHTAIBHBIX U ApyTHX HayuHbIX neneil” (CtpacOypr,
1985), onobpenusiMu HarmoHamsHBIM KOHTpECCOM
VYkpauns! o 6uostuke (Kues, 2003) [12].

Monenuposanu OI'Tl myTem nepeBa3Ku u oTcede-
HUsI 4epBeoOpa3HOTro OTPOCTKA, OCTABIISAS €T0 B Opro1LI-
Ho¥ monoctu [19]. OnepupoBanu Kpeic TOJ OOIIUM
THOTIEHTAJIOBBIM Hapko3oM. IIpemapar “Kpuounenn-
I'emoxopa™ momyvanu U3 ENbHOM KOPIOBOI KPOBH Ue-
JIOBEKAa B BHUJE JICHKOKOHIIEHTpaTa B COOCTBEHHOM
m1a3Me MyTéM NacCUBHON CEUMEHTALIMN SPUTPOLIH-
TOB B IPaZII€HTE IJIOTHOCTH C JOOABJICHUEM MOJIHTITIO-
knHa. KprokoHcepBHpOBaHUE OCYIIECTBIUTH Ha IIPO-
rpammHoM 3amopaxuBarene YOII-6 (CKTb ¢ OIl
WIMKuK HAH Ykpaunbl) 6e3 100aBIeHUs TPaIUIHMOH-
HOTO KPHOIPOTEKTOpa MO ABYX3TAITHOW MPOTpaMMe,
pa3paboTanHoii 1 3armarenroBanHoi B UIIKuK HAH
VYkpauns! [23]. PazmopakxuBaHHe OCYIIECTBISIN Ha
Bo/sHOM Oane npu Temmepatype 40—41°C [7].

Bce kprichl ObuTH pa3zeneHsl Ha 4 Tpynmsl: 1-s —
HUHTaKTHBIE (KOHTPOJIB); 2-51 — KpbIChI ¢ OI'TI, KoTophIM
MPOBOJWIIN PEJIANapOTOMHUIO U CaHALUIO OPIOIIHOM
MOJIOCTH PAacTBOpPOM (pypaumnuHa; 3-s1 — KPBICH C
OI'TI, KOTOpBIM NPOBOAMIIN PEIANAPOTOMHUIO U BHYT-
PUMBIIIEYHYI0O HHBEKIUIO aMIHUIUINHA B J03€
40 mr/kr macchl Tena; 4-s1 — kpbickl ¢ OI'TL, kKoTophIM
[IPOBO/IVIIN PEJTAIAPOTOMHIO M OTHOBPEMEHHO C MHBEK-
LMel aMIUIUINHA BHYTPUBEHHO BBOAWIIH Mpenapat
“Kpwuornemi-I'emoxopa” B o6peme 0,3 M (5-6%x10°
KJIETOK).

’KuBOTHBIX BBIBOAMIHN U3 SKCIIEPUMEHTA JI€KAIIH-
Tanuen moj JIErkuM 3(UpPHBIM HapKo30M. buoxumu-
YECKHUE MOKA3aTENN U TSHKECTh COCTOSTHUS KUBOTHBIX
no mkaie ['masro [24] ouenuBanu Ha 1, 3, 5-e cyTku
nociue penanaporomuu. Yposens [1OJI ouenuBanu B
SPUTPOLUTAX KPBIC IO COAECPKAHUIO MaJOHOBOTO
muansaeruna (MJIA) [4], KOHIIEHTpauu BOCCTAHOB-
nerHoro rirytarnona (BI') mo metomy [17], akTuBHOCTH
rnytaruoH-nepokcunassl (I'Tl) mo meroxy [25] u
katanassl [13]. B romorenaTax medeHu ompenessn
coneprxanwue ruaponepekucei mmunaos (I'TLT), akTus-
Hocth ['Il u mmyraruon-penykrassl (I'P) — metogom
[20]. ConeprxaHue Oelika ONMpEAEIsIIH METOIOM
Jloypu.

CraTucTuuecKkyto o0paboTKy 3KCHEepHUMEHTANb-
HBIX JAHHBIX MPOBOJMIM HeNapamMeTpUUECKUMU
METOJIaMH C MOMOILBIO NporpaMMsl “buocrat”.

KpnoGMOnOrMM

T.21,2011, Ne1

gery of rats was done with general thiopental narco-
sis. "Cryocell-Hemocord" preparation was derived from
human whole blood as leukoconcentrate in own plasma
by means of passive sedimentation of erythrocytes in
density gradient with adding polyglucinum. Cryopreser-
vation was carried-out with programmable freezer
UOP-6 (Special Design and Technical Bureau of the
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine) ac-
cording to two-step program designed and patented at
the of IPC&C of the National Academy of Sciences
of Ukraine [23], thawing was done in water bath at
40-41°C [7].

All the rats were divided into 4 groups: the first one
was intact (control); the 2™ one was the rats with APP
subjected to relaparotomy and sanation of abdominal
cavity with furacilin solution; the 3 one comprised the
rats with APP, subjected to relaparotomy and intra-
muscular injection of ampicillin in a dose of 40 mg/kg
of body mass; the 4" comprised the rats with APP
subjected to relaparotomy simultaneously with injec-
tion of ampicillin and intravenous injection of "Cryocell-
Hemocord" preparation in the volume of 0.3 ml (5—
6x10° cells).

The animals sacrified by decapitation under light
ether narcosis. Biochemical indices and severity of the
state of animals (according Glasgow scale [24]) were
estimated to the 1%, 3" and 5" day following relapara-
tomy. LPO rate was assessed in erythrocytes of rat
blood as the content of malone dialdehyde (MDA) [4],
concentration of reduced glutathione (RG) was as-
sessed by the method of Putilina [17], activity of glu-
tathione-peroxidase (GP) by the method of Steffers et
al. [25], and catalase — according Korolyuk [13]. Liver
homogenates were examined for the content of lipid
hydroperoxides (LHP), activity of GP and glutathione
reductase (GR) by the method of Chernov [20]. The
protein content was studied by Lowry method.

Experimental data were statistically processed by
non-parametric methods using Biostat software.

Results and discussion

It has been established that in rats of all the groups
there were observed the deviations of indices of oxy-
gen-transport systems and free radical disorders. Nev-
ertheless, judging on the assessed parameters, the se-
verity of the state of animals in the groups varied. So,
in the animals of the group 2 during 24 hrs after
relaparotomy this index made 13.4 + 4.3, 12.8 £ 2.2
for the group 3 and 12.2 £ 2.2 points for the group 4.

The experimental results (Table 1) show that on
APP background in rat blood cells there is a failure of
pro-oxidant — anti-oxidant balance even at initial stage
of pathology development. In the rats of group 2 these
phenomena are getting growing for the whole obser-
vation period up to 5 days. The established accumula-
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Pe3yAbTatbl M 00Cy)xaeHue

YcraHoBneHO, 4TO y KpbIc Beex rpymnn ¢ OT'TI Hao-
JII0JaNU OTKJIOHEHHUS MOoKa3aTeledl KUCIOpOomo-
TPAHCHOPTHBIX CUCTEM M CBOOOJHOPAIMKAIBHBIX
HapyuieHui. TeM He MeHee, Cy/s1 [10 OLIEHEHHBIM ITOKa-
3aTeNsAM, TKECTh COCTOSHUS JKMBOTHBIX B Ipymmax
Obu1a pa3nuuHOi. Tak, y >KHBOTHBIX 2-1 IpymIlsl B 1-€

CYTKH TIOCJIE pelaapoOTOMUHU 3TOT IOKAa3aTellb COC-
taBisin 13,4 + 4,3 6amna, B 3-i rpymme —

tion of lipoperoxidation products may testify to both
the exhaustion of the system of anti-oxidant protection
(Table 1) and mobilization of an organism immune sys-
tem due to implementation of signal function of hydro-
peroxides of unsaturated fatty acids [14].

Therapy both with antibiotics (the 3™ group) and in
combination with the "Cryocell-Hemocord" prepara-
tion resulted in the reduced accumulation of MDA al-

12,8 £ 2,2 u B 4-#f rpymmie — 12,2 + 2,2
Oana.

Pesynbrarsl skcriepumenToB (Tadm. 1),
nmokasbIBatoT, yTo Ha (one OI'Tl B 3pu-
TPOLUTAX KPOBHU KPBIC IPOUCXOAMT CPHIB
MPOOKCUIAHTHO-aHTUOKCUIAHTHOTO PaB-
HOBECHS YK€ Ha HayaJIbHOM 3Tare pas-

Tao6auna 1. Conepxanne MJIA (amois/r Hb), BI' (Mr%) u
aKTHBHOCTH aHTHOKcHAaHTHBIX (hepmenToB I'TI (Hmons, HAJIOH/ r Hb/
MUH) U Karanassl (y.e./r Hb/mun) B sapurponurax kpsic ¢ OI'TI no u

TIOCJIC JICUCHU A

Table 1. MDA content (nM/g Hb), RG (mg%), activity of anti-
oxidant enzymes of GP (nM, NADPh/g Hb/min) and catalase (relative
units/g Hb/min) in rat's erythrocytes with APP prior to and after

BUTHS TIATOJIOTHH. Y KPBIC 2-1 TPYIIITHI 3TH treatment
SIBJICHHSI TIPOJIOJIKAIOT HAPACTATh B TEUE- — CPOK HAGAOACHUS, CYTKH
HHE BCETO nepuoaa HaAOJIIOAEHNS BIUIOTH SKUBOTHBIX ITokazaTeab Observation term,days
G f Ind
10 5-X CyTOK. YCTaHOBICHHOE HAKOII- phivt e naex : 5 5
JICHWE TPOIYKTOB JIMIOTIEPEOKUCITICHUS
MOXKET CBHACTCIIBCTBOBATh KaK 00 uc- ﬁéﬁ 6,42 = 0,24 6,42 = 0,24 6,42 = 0,24
TOLEHUU CHUCTEMBbl aHTUOKCHUAAHTHOU
3amuTH (Tab. 1), Tak 1 0 MOOHMIIHM3AITHH . g’g 3,86 = 2,30 3,8622,30 3,86 = 2,30
HMMYHHON CHCTEMBbI OPTaHU3Ma 3a CUET Koutpoas
peanM3alyy CUTHAIBHOM (DYHKIIHY THIPO- Control Cp 0712+ 0,032 | 0712=0,032 | 0,712 0,032
MepEeKUCel HEHACHIIIICHHBIX KUPHBIX KHUC-
not [14]. Faranasa 49,26 =+ 2,81 49,26 = 2,81 49,26 = 2,81
Tepanus xkak antTubumotukom (3-s
M
rpymnmna), Tak ¥ COBMeCTHO ¢ “Kpuonesi- Vb 12,671,414 13,216 13,5 % 0,8
I'emoxopaom™ (4-5 rpynmna) mpuBoaniIa K
BT
CHIKEHUIO HakorwieHuss M/IA mouru Ha 9 RG 2,644 £ 0,247' | 2270 = 0211 | 2,009 0,212"
20%. bonee Bbicokas 3p(HEKTUBHOCTH or -
KOMIIJIEKCHOU Tepanuu OTI'Il auTu- GP 0,534 = 0,032! 0,502 + 0,028' | 0,487 = 0,072'34
OMOTHKOM B COYETAaHUU C IpernapaToM "
. aTanasa K 3
“Kpuouemn-TeMoxopn” 1aéT BO3MOXK- e 30,62 = 3,7 20,052,574 | 28,47 = 2,48'%4
HOCTb IPEANOJI0XHUTh, YTO aJCKBATHOE "
& AN 968 = 1,102 | 951 = 0,72 9,23 = 1,112
JIeYeHHE N3y4aeMOi MaTOJIOTMU BO3MOXK- MDA
HO 1 03 MPUMEHEHWSI BBICOKHX JI03 aHTH- s ar
1 1 1
OMOTHKOB, KOTOPHIE MOTYT B HACTOSIIIMX OTI + RG 2844 =031 | 2852 = 02211 | 2,862 = 0,257
AHTUOUOTUK
YCIIOBUSIX YCHUJIMBATH MPUCYTCTBYIOIIYIO APD 4 m 1 1 B
. tibiotics GP 0,518 = 0,077 | 0,537 = 0,048 | 0,587 = 0,0421%
TOKCHUYECKYIO KOMITOHEHTY, YTO OTHOCHUT an
cs1 K 0€3yCIIOBHO TIO3UTHBHBIM CBOMCTBAM Karanasa 1 ‘ .
N ‘
npumeHeHus “Kpuornemn-I'emoxopma”. Catalase SLO7 3,780 | 3301 =351 38,31 =347
AHanornuHas KapTuHa HaOJroManach ,
MAA 9,95 = 0,86 8,0 = 0,4! 7,16 = 0,623
U B TOMOr€HaTax Me4YeHU IKCIEPUMEH- 4 MDA
OITI +
TaJbHBIX )KUBOTHBIX (Ta01. 2). [lonyuen- smaGROTHX + Br 2816 + 02400 | 2951 0373 | 319 028
HBIE PE3YJIBTaThl KOPPEIUPYIOT U C COMa- proneAt-
pesy. PP Py Temokopa,"
TUYECKUM COCTOSIHUEM >KUBOTHBIX. APP + I
B antibiotics + Gp 0,525 = 0,054' | 0,595 =0,028' | 0,681 = 0,063
TpYMIIE >KUBOTHBIX, KOTOPBIX JICUNIIU "Cryocell-
“ - ” - hemocord"
npenapaT60M Kpuonenr FeMgKOpH , OT %2211\;:2 34,33 = 4,11 | 3926 = 2,722 | 44,45 = 2,682
Mevaiau 0oJjiee paHHIO peadUIIUTALUIO
(I)YHKHI/II/I TIEYEHU, YTO, BEPOSATHO, CBsi3aHO  [Ipumevanue: nocrosepubie pasnnyus (p < 0,05) no cpasHeHHio: T—¢

C OTCYTCTBUEM TOKCHYECKUX CBOMCTB Yy
JIAaHHOTO Tpernapara 1o CpaBHEHHIO C aH-
THONOTHKOM. DAKT CHIDKEHUS COZIEpPIKa-

KpnoGMOnOrMM

T.21,2011, Ne1

rpynmoit (KOHTpPoIk), > — 2-if Tpynmnoit,

COOTBETCTBYIOIIIUE CPOKHU.

3

— 3-i1 rpymmnoii,

4

1
— 4-i1 rpynmoi

-#
B

Notes: statistically significant differences (p < 0.05) if compared with: ' — group
1 (control); > — group 2; 3 — group 3; *— group 4 into corresponding terms.
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Hust MJIA B TKaHSAX OpH BKIIOYEHUH B TEPAITHIO
“Kpwuoriemi-I emokopna” CBHIETEIBCTBYET, KPOME TOTO,
0 HAJINYMH y IIpenapaTa aHTHOKCUaHTHBIX CBOMCTB.

Ecmu B octpoMm nepuone teuenus OI'Tl npeumy-
iecTBa KOMIIJIEKCHOM Tepanuu aHTHOMOTHKOM C
npenaparoM “Kpuouemn-I'emokopn” nepen npume-
HEHHEM TOJIbKO aHTHOMOTHKOTEPAITUH BBIPAKEHBI HE
SIBHO, TO B IEPHOJIE PaHHEH peadHInTaly OHU TOPa3io
6osee oueBuAHBI. Kak BUIHO U3 JaHHBIX, IPEICTaB-
JICHHBIX B Ta0I1. 1 ¥ 2, TOMOHUTEIBHOE IPUMEHEHHE
npenapara “Kpuoremi-I'emoxkopn” B 6onbieit crere-
HU, YeM aHTHOMOTHK, CHM)KaeT HaKOIUIEHHE POIYKTOB
[TOJ1, mapasienbHO B OOJIbIEH CTEIEHH YBETMUUBAsI
[TyTaTHOH-3aBUCUMBbIIl aHTHOKCHIAHTHBIN OajaHc B
IPUTPOLIUTAX U KIETKaX IEYEHH.

CrnenoBatenbHO, HCIIONB30BaHME penapaTa “Kpuo-
uenn-I'emokopa” B xommiuekcHoi tepanuu OI'TI

Tadanua 2. Conepxanne [T (amons MIA /mr 6enka), BI' (Mr%) u
AKTHBHOCTH aHTHOKcUAAHTHBIX (pepmentos ['TI (umomns, HA JIOH/ mr Genka/
muH) u ['P (amoiis, HAJIOH/ Mr 6enka/MuH) B TOMOTe€HaTax MEeYeHHU KPbIC C

OI'TI go m mocite IeUeHUus

Table 2. Content of LHP (MDA nM/protein mg), RG (mg%), activity of anti-
oxidant enzymes of GP (nM, NADPh/protein mg/min) and GR (nM, NADPh/
protein mg/min) in rat's liver homogenates with APP prior to and after treatment

most by 20%. Higher efficiency of combined therapy
of APP with antibiotics and the "Cryocell-Hemocord"
preparation allow to suppose that an adequate treat-
ment of the studied pathology is possible even without
application of high doses of antibiotics, which could
aggravate the present toxic situation, and this is a
undoubtly positive feature of "Cryocell-Hemocord"
application.

The similar results were observed also in liver
homogenates of experimental animals (Table 2). The
findings correlated with somatic indices of the animal's
state too.

In the group of animals treated with "Cryocell-
Hemocord" preparation an earlier rehabilitation of liver
function was noted, that is likely associated with the
absence of toxic properties in this preparation if com-
pared with antibiotics. The fact of reduced MDA con-
tent in tissues when involving the
"Cryocell-Hemocord" preparation
into the therapy testifies also to the
existence of its anti-oxidant prop-
erties.

During an acute period of APP
the advantages of "Cryocell-He-
mocord" preparation vs. the the-

Foyma e —— rapy with antibiotics are not viv-
KB OTHBIX Mokasarean Observation term,days idly expressed, but within early
Group of Index ; s s rehabilitation period they are more
manifested. The data of Tables 1
ra 029+ 0,07 029+ 0,07 0,29+ 007 and 2 show that th; "erocell-He-
mocord" preparation in a greater
Komlpom, gg 96,2 = 13,7 96,2 = 137 96,2 = 13,7 extent reduces the accumulatipn
Control of LPO products comparing with
g}; 56,6 = 2.8 56,6 = 2.8 56,6 = 2,8 antibiotics, as well as simultane-
ously increases the glutathione-de-
{g{; 0,67 = 0,043 0,72 = 0,064 0,75 = 0,834 pendent anti-oxidant balance in

2 erythrocytes and liver cells.
b o 168,4 = 11,4' 79,0 = 12,0' 689 13,21 Therefore the application of
"Cryocell-Hemocord" preparation
o 61,5+ 21 37,8 =30 31,5 = 2,714 in a combined therapy of APP
decreases the intensity of LPO
{Eﬂ; 031 = 0,02 027 = 0,07 0,26 = 0,02 processes. Possible causes of this
or + o positive effect are related to both
aTHOHOTIIK Gp 153,0 = 250! 808 = 7,1 854 = 9,22 recovery of the pool of water-solu-
antibiotics ble anti-oxidants (RG is one of the
GRr 656 = 7,4 40,9= 36! 454 = 56° main representative of this group)
., . and fat—sqluble anti-oxidants in tis-
OrTI + LEP 0,25 = 0,06 0,30 = 0,04 0,26 = 0,06 sues of different organs and to the
a‘ff{‘;inooggjj - rise in activity of enzymes of anti-
Tenoxopa” cp 152,6 = 26,0' 855 + 8,5 909+ 11,3 oxidant protection. The "Cryocell-
antibiotics + Hemocord" preparation renders a
pCryocell, o 32,7 * 0,412 42,94 42! 53,2 = 3,3 positive effect on activity of en-

Ipumeuanue: 1ocroBeprsie pasmuuns (p < 0,05) mo cpaBHeHuto: ! — ¢ 1-if rpyrmnoii (KOHT-
0JIb), 2 — 2-U Tpynmoi, * — 3-il rpynmnoi, * — 4-i Tpynmoil B COOTBETCTBYIOIIHNE CPOKH.
9 bl 9

Notes: statistically significant differences (p < 0.05) if compared with: ! — group 1 (con-

trol); 2 — group 2; * — group 3; *— group 4 into corresponding terms.
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zymes of anti-radical protection.
Post-operative course of APP

is characterized with the suppres-

sion of the activity of these en-
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MPUBOJIUT K CHM)KEHUIO MHTEHCHUBHOCTH MPOILIECCOB
[1OJI. Bo3Mo)xHBIE TPUUYNHBI JTAHHOTO MOJIOKUTENb-
HOTO 3 PeKTa CBA3aHbI KAK C BOCCTAHOBIICHHEM ITyJa
BOZOPACTBOPUMBIX aHTHOKcuaaHTOB (BI' sBisercs
OJTHMM M3 OCHOBHBIX MPe/ICTaBUTENeH JAHHOM TPYIIITHI)
1 )KUPOPACTBOPHUMBIX aHTHOKCHIAHTOB B TKAaHAX
Pa3IMYHBIX OPTaHOB, TaK M C yBETMUYEHNEM aKTHBHOC-
TH (hepPMEHTOB aHTHOKCUAAHTHOM 3amuThl. [ Ipenapar
“Kpuouemi-I'emokopa” oKa3bIBaeT MOJOKHUTEIBHOE
BIUSTHUE HA aKTUBHOCTHh ()EPMEHTOB aHTHPAINKAIIb-
HOM 3aIlUTEI.

[ocneonepannonnoe teuenne OI'Tl xapakTtepu-
3yeTcsd YrHeTeHHEeM aKTUBHOCTHU JaHHBIX (epMEHTOB
B KJIETKaX, YTO CBS3aHO C Pa3BUTUEM TSXKEJIOH TUIIO-
KCUM TKaHEH U COIpPOBOXKJIAETCSA YCWJIEHHOH Hapa-
0OTKOH aKTUBHBIX (OPM KHCIOPOa, HAanOOoIbIIee 3Ha-
YeHHE CPEelr KOTOPhIX UMEET CylepOKCUIHBIN paju-
KaJI, criocoOHbIi nHakTUBHpoBaTh ['1l M wacTuyHO
WHTUOMpOBaTH KaTamnasy [8, 14]. [lomy4yeHnHsie qaHHbBIE
CBUJIETENBCTBYIOT O Ooliee BHIPAKEHHOM M paHHEM
yraetenud akTuBHOCTH [ 'T] 1 KaTasa3bl B 5pUTPOLIUTAX
kpeic ipu OI'TI, a cumxenne aktuBHOCTH [P 0TMe-
yaercsi B 0oJiee MO3AHKE CPOKH.

[Ipumenenue npenapara “Kpuonemi-I'emokopa” B
KOMIUIEKCHOW Tepanuu ¢ aHTHOMOTHKOM TOBBIIIAIIO
aktuBHOCTh ['Tl M karamasel Ha 5-¢ CyTKU U OBLIO
Oonee BbIpaXKEHHOH M0 CPaBHEHUIO ¢ MOKa3aTeIsIMU
y HMBOTHBIX, HE MOJy4aBIIMX Mpemnapara (Tadm. 2).
Eme onuH MexaHn3M BOCCTaHOBJICHHS aKTHBHOCTH
I'TI cBsizan ¢ yBenuueHneM koHIeHTpanuu Bl 3a cuet
MTOBBIIICHUS TITYyTaTHOH-PEIYyKTA3HOW aKTUBHOCTH
(Tabm. 2).

Takxum 00pa3oM, BHISIBIICHHBIE I3MEHEHHSI CBH/IE-
TENbCTBYIOT 00 aHTUOKCHAAHTHOM JACHCTBHH Iperia-
para “Kpunonemn-I'emokopa” mpu ero HCoIb30BaHUN
B komriekcHol Teparuu OI'TI. {annsie addexTs! 3ak-
JIIOYAIOTCS B CHM)KEHUM MHTEHCHUBHOCTH IPOLIECCOB
MIEPEKUCHOI0 OKUCIIEHNUS, TIOBBIIIEHUN COJIEPKAHUS
OCHOBHOTO aHTHOKCH1aHTa K1IeTku — BT, moBsIiennn
AaKTUBHOCTH aHTHOKCUAAHTHBIX (DEPMEHTOB — KaTa-
na3el U I'TLL

Hann4re aHTUTUITOKCAHTHBIX M aHTHOKCUIAHTHBIX
CBOMCTB JIaHHOTO IIpernapara B KOMIUIEKCHOU Tepanuu
OI'TI mo3BOIAET CHU3UTH TUIIOKCHIO TKaHEH, KOTOpast
yCyTyOJIIeT HapyIIeHNUs TKAaHEBOTO METa0oIM3Ma.

BbiBOADI

1. [Ipumenenue npenapara “Kpuonemi-I'emokopn”
B KoMmIuiekcHoi Tepanuu OI'Tl mpuBonut k Gojee
OBICTPOMY BOCCTAaHOBJICHHIO HAPYIICHUH METa00H3-
Ma B 9pUTPOLMTAX U KJIETKaX MEUYEHH 3a CUET YMEHb-
LIEHUsI TOBPEKICHUH, BBI3BaHHBIX HHTEHCU(DUKALIHEH
[IPOAYKTaMU CBOOOJHOPAAMKAIBHOIO OKUCIIEHUS
JIMIHJO0B, yMEHBIIECHUS THIIOKCUU U BOCCTAHOBJICHUS
IIPOLIECCOB YTUIM3ALNU KUCIOPOIa TKAHAMHU.

KpnoGMOnOrMM

T.21,2011, Ne1

zymes in the cells that is related to the development of
severe hypoxia of tissues and accompanied with in-
tensive accumulation of reactive oxygen species, of
the highest value among those is superoxide radical
capable of inactivating GP and partially inhibiting cata-
lase [8, 14]. The findings testify to more manifested
and early suppression of GP and catalase activity in
rat erythrocytes during APP, as well as the reduction
of GR activity, found at later terms.

The application of "Cryocell-Hemocord" prepara-
tion in combined therapy with antibiotics increased the
activity of GP and catalase in rats to the 5" day and
was more manifested if compared with the indices in
non-treated animals (Table 2). One more mechanisms
of recovery of GP activity is related to the rise in con-
centration due to the increase of glutathione-reduct-
ase activity (Table 2).

Thus, the revealed changes testify to an antioxi-
dant effect of "Cryocell-Hemocord" preparation when
it is used for a combined therapy of APP. These ef-
fects consist in the reduction of the intensity of lipid
peroxidation processes, rise in the content of main cell
antioxidant, RG, and increased activity of antioxidant
enzymes, catalase and GP.

The presence of anti-hypoxant and anti-oxidant
properties of this preparation in a combined therapy of
APP enables to reduce the tissue hypoxia which ag-
gravates the tissue metabolism.

Conclusions

1. Application of "Cryocell-Hemocord" preparation
in a combined therapy of APP leads to more rapid
cure of metabolism impairments in erythrocytes and
liver cells due to lessening of damages caused by in-
tensified LPO, as well as to minimization of hypoxia
and restoration of oxygen utilization processes by the
tissues.

2. "Cryocell-Hemocord" preparation recovers the
activity of anti-oxidant defense system, reduces the
activity of peroxidation processes, level of endotoxemia
both in plasma and erythrocytes, restores the functional
activity of liver, the organ providing the detoxication
process in an organism.
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