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Methods. Experiments conducted in accordance with international principles of the European Convention for
the Protection of vertebrate animals used for experimental and other scientific purposes, according to the Law of
Ukraine of 21.02.2006 Ne 3447-1V «On protection of animals from cruelty».

Research was conducted on white laboratory female rats weighing 200-250 g, which were divided into four
groups. In each model animals experimental skin wounds without drugs were used as a control (first group). Wounds
of rats of second group were treated only with 0,5% carbopol (universal solvent drugs to make them gel-like consis-
tency, Carbopol 980). Animals of third group got 0,1% melanin (produced by Antarctic black yeast-like fungi Nad-
soniella nigra, strain X1-M, and received by us microbiologically) dissolved in 0,5% carbopol for wounds’ healing.
Animals of fourth group without experimental skin wounds were used as an intact animals. Before the experiment,
the rats were kept in quarantine and were marked by given them notches on ears. When animas were injured they
were anesthetized by sodium thiopental (Biochemie GmbH / Austria), at a dosage of 50 mg/kg. Before the experi-
ment epilation was performed in the shoulder-blade area. Model of full-thickness skin wound. Plate wounds are
reproduced on epilated skin in anesthetized rats. To do this, skin is cut using surgical scalpel and forceps, 14 1sm?2.
Treatment begins immediately after wounds reproduction until healing.

Statistical processing of experimental results was carried out in «Statistica 10» (StatSoft, Inc.). Type of data dis-
tribution in groups was checked with Shapiro-Wilk test. As data were distributed normally (p > 0,05), two-way ANOVA
was conducted to determine the significance of difference between means with Bonferroni post test. Difference be-
tween means was judged as statistically significant if p < 0,05. Mean and standard deviation (SD) were calculated for
each group.

Results. Causing the rats of experimental wounds was caused by substantial unbalance of prooxydant-antioxy-
dant homeostasis which fully was not restored even by the end of supervisions (30th days). Application of new phar-
maceutical composition based on melanin for rats with experimental wounds already to the middle of research (15th
days) stipulated complete normalization of peroxide oxygenation of lipids and renewal of activity of antioxidant en-
zymes in blood and skin of rats that was accompanied speed-up healing of wounds on the average on 7th days (or on
26%) as compared to the untreated rats of control group.

Keywords: full-thickness skin wound, oxidative/antioxidant balance, antioxidant enzymes, blood serum.
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BcTtyn. 36inbleHHs 4acToTn MeTabosliYHOrO CUH-
[POMY, OXUMPIHHS, LYKPOBOIro AiabeTy CTano NPpUHNHOI0
3HAYHOro NMoYacTilaHHA BUNaakiB cteaTtorenarosy abo
HeasnkorosibHOI X1pPoBoi xBopobu nediHkm (HAXXIT) —
OAHOr0 3 HaMMNOLUMPEHILLMX XPOHIYHMX 3aXBOPIOBAHb
nediHkn [6,9,10,11,13,17]. MNaTtonoriyHi npossn cTea-
TorenaTtosy BapiloloTb Big, cteaTody (fetty liver), Hean-
koronbHui cteatorenatut (HACI) oo umpo3y nedviHku
(LLIT) i renaTouentonapHoi kapumHomn [10,14,17]. Bi-
[OMO, LLIO cTeaTorenaro3 MoXe TakoX MPUCKopioBaTu
noyaTok LykpoBoro giabety 2 Tuny (L) i cepueBo-cy-
OVHHKX 3axBoptoBaHb (CC3) [13,15,16]. Anga uiei naTo-
Norii xapakTepHa pe3nCTEeHTHICTb 40 iHCyniHy (IP), oxn-
piHHS i YacTo uykposuii giabet (LLAO) 2 Tuny [8,12,16].

MeTa pocnip)XeHHs. BUsBnTY 3MiHM KOHUEHTpaL,i
npo- Ta NnpoTu3ananbHux iHTepnerikinie (IL-18 Ta 10) y

CMpOBaTLIi KPOBI XBOPWX HA CTeaTorenaTo3 nNpu iLlemiy-
HOMY ypaxkeHHi Miokapaa.

006’eKkT | MmeToan pocnipXXeHHa. B gocnigxeHHs
Oynn BKOYEHI XBOpi Ha cTeatorenatold Ta IXC (cTe-
HOKapAia, NOCTIHQAPKTHMI Kapaiocknepos), Wwo ne-
pebyBann Ha NikyBaHHi B KOMYHAJIbHIlA MiCbKili KNiHiy-
Hil nikapHi WBMAKOI MeanyHoi gonomoru. Beboro 131
nauieHT y Biui 47-67 pokiB (cepegHin Bik 56,17+4,12
poKiB), 3 HMX YonoBikiB 56,4%. Bcix nauieHTiB 6yno pos-
noAifieHo Ha 2 rpynu: nepLua rpyna — XBopi Ha cTearto-
renato3s (40 oci6), B opyry ysinwnm 50 xBopux Ha cTea-
Torenartosa 3 cynyTHbOtO IXC.

KoHTponbHy rpyny cknann 30 340pOBMX BOJIOH-
TepiB — CTYAEHTIB MeguyHoro yHisepcuteTy. XKuposy
iHOINbTpaujilo nediHku giarHocTyBanu nig vyac Y3/, ve-
peBHOoi nopoxHUHU (EUB-6000 ckaHep; Hitachi Medical
Corporation, 9noHisa). Y pocnigXxeHHs He BKOYanu
XBOPUX 3 MO3UTUBHUMU Mapkepamu BipyCHUX renaTtuTis
(HBsAg, antiHCV T1a iH.), xBOpUX, AKi npuinMmanu rena-
TOTOKCMYHI NpenapaTn 3 NPUBOAY iHLLIMX 3aXBOPIOBaHb
abo snoexmBanun ankoronem (>30 r/0oby — HONOBIKM i
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>20 r/po0y XiHKM), a TakoX TUX, WO Manu 3a-

nasbHi 3aXBOPIOBAHHS KNLLUKIBHMKA.
BuaHayeHHs iHTepnerikiHiB NpoBOANNOCH 32

[onomMorot Habopy peareHTiB dipmu «BekTop-

Tabnuua.

BwmicT iHTepnelikiHiB 13, 10 B cupoBaTLi KpOBi XBOpUX
Ha cTeaTorenaros Ta iluemMidyHy XxBopoOy cepuga (M +

BecTt», Pocisa [6]. MapameTpuyHi gaHi nogaHo m)

Kk M£m, ockinbkn po3noain p,ame.yrpynax 6yB IL-1B, nr/mn IL-10, nr/mn IL-1B / IL-10
HOPMasIbHUM, MOMNapHe anocTepiopHe MopiB-

HAHHS rPyN BUKOHYBaM 3a A0MNOMOrOl0 KpUTe- Kowpone 16+0.1 82%0.2 06+0,04
pito HblomeHa-Kelinca, BUKOPUCTOBYIOUM NakeT Creartorenaros 2,71£0,2 1,88 0,1 1,44£0,1*
nporpam STATISTICA 6.0 (StatSoft, USA) [3,5]. | Cteatorenatos +IXC | 29,26 +0,02*# | 4,57 £0,2*# | 6,40 £0,2*#

PesynbraTn gocnigakeHHs Ta Ix 06ropo- Mpumitku:

pPeHHsd. B pesynbTati npoBeaeHux AocioKeHb 1) * — BIpOriAHICTb BIAMIHHOCTI MOKA3HVIKIB Y MOPIBHAHHI i3 MOKA3HMKaMU KOHTPOJIbHOT
MW BUSIBUAW BIPOTigHi BiAMIHHOCTI BMICTy iH- Py (p<0,05);

TepnenkiHiB y cupoBaTLi o6CcTexyBaHMX nalLlj-
eHTiB (Tabn.).

Y XBOpuX Ha cTeaTorenaro3 BUSBEHO Bi-
porigHe 3pocTaHHs BMICTY IL-13 Ha 69%, nopiBHAHO 3
nokKasHMKamu KOHTPOsbHOI rpynu (p<0,05).

Mpwn HasiBHOCTI y xBopux IXC, ycknagHeHoi renaTo-
30M, piBeHb IL- 13 B cMpoBaTLi KpOBi 3HAYHO NEPEBULLYE
NOKa3HWKN KOHTPOMbLHOI rpynu y 18 pasis Ta rpynu, B
SIKY BBIlLLIN XBOPI Ha cTeaTorenartod 6e3 yckiagHeHb,
y 10 pasziB (p<0,05).

IL-1B cTumyntoe renaToumT, NigBULLYE CUHTES Bin-
KiB rocTpoi ¢asn Ta iX piBeHb B CUPOBATLi KPOBI. Taka
aKTvBauisa npoaykuii npo3ananbHOro UMToKiHy IL-1(8
BKa3ye Ha NPOBIiAHY POJib 3anasibHOro nNpouecy B nato-
reHesi ypaXeHHs MedviHkn Ta PO3BUTKY iLLEMIYHOT XBO-
pobu cepus [1,2,4,7].

BmicT npotmzananbHoro uyutokiHy IL-10 y rpynax
naLieHTiB 3MiHIOBaBCS pi3HOHanpasneHo. Y 1 rpyni pi-
BeHb IL-10 HMXYe KOHTPONbHUX MNOKa3HUKIB 'y 1,7 pasu
(p<0,05). Y 2 rpyni BmicT IL-10 B cnpoBaTtLi KpoBi ne-
pPEeBULLYE MOKA3HUKM KOHTPOJbHOI rpynu B 1,4 pasu, 1
rpynu — B 2,4 pa3u (p<0,05).

BenuynHa cnieBBigHOLLEHHS NPO- Ta NPOTU3ananbHUX
LIMTOKIHIB BKA3Yy€E Ha NepeBaxaHHs Npo- 4m npoTnaanasib-
HOrO NOTeHujany Npu Pi3HMX NATOMOrYHUX MPOLLeCcax.

B KOHTpONLHI rpyni nepesaxae npoTuaananbHUi
noTeHuian. Y Bcix rpynax o6CTeXeHNX XBOPUX nepesa-

2) # — BiporigHiCTb BiAMIHHOCTI MOKa3HWKIB Yy MOPIBHAHHI i3 MokasHWKamMn rpynm
xBopux Ha HAXXI (p<0,05).

KaB npo3ananbHuii noTeHuian. Tak, y 1 rpyni cnieeigHo-
weHHs IL-18 / IL-10 nepeBuLLYE KOHTPObHI MOKa3HUKW
B 2,4 pasu (p<0,05),y 2 rpyni B 10,7 pasis (p<0,05).

CniBBigHOLWEHHS [OCNIAXYBAHUX UMTOKIHIB Y 2 rpyni
nepeBunLLYIOTb NokasHukn 1 rpynu y 4,4 pasum (p<0,05).

OTpuMaHi pe3ynbTaT 4O3BONAIOTL ANdEPEHLLiOBA-
TU MATOJIOTYHI CTaHU 3a BMICTOM Ta CrMiBBiAHOLLUEHHAM
npo- Ta NpoTu3anasnbHUX LUMTOKIHIB, WO CBIAYMTb NPO
pi3HWIA natoreHes [12].

BucHoBku

1. XKnpoBe ypaxeHHsi nedviHky (CTeaTorenartos) cy-
NPOBOAXYETbCHA 3POCTAHHAM MpO3ananbHOro LUTOKi-
HOBOIO NMOTEHLUiany.

2. Mpwu cTteaTorenarosi, ycknagHeHoMmy IXC, npo3sa-
nasibHi UMTOKIHOBI peakuii y 4,4 pa3un Ginbll BUpPaXeHi,
HiX MpY HeyCcKNagHeHoMYy.

MepcnekTuBM nopganbwimx pocnimkeHb. 3ana-
JIEHHS BIiAirpa€e K4YOBY POJib Y PO3BUTKY iLLEMIYHOT
XBOpOOW cepus. Moaanblui AocniaxeHHs OyayTb cnpsi-
MOBaHi Ha BMBYEHHS NPOrHOCTUYHOI Ta OiarHOCTUYHOI
poni 6iomapkepiB 3ananeHHs, ix 3B’A3Ky 3 NiNigHUM
CIMEKTPOM KPOBIi Ta iHCYNIHOPE3NCTEHTHICTIO Y XBOPUX
Ha cTeaTorenaTos.
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3MIHU BMICTY IHTEPJIEMKIHIB 18, 10 MPU CTEATOrEMATO3! TA ILLEMIYHOMY YPAXEHHI
MIOKAPOA

Tkauyk C. O., JlanoBeub J1. €., BawTaT. B., MapTbaHora O. I.

Pesiome. O6¢cTexeHo 90 xBopux, skmx 6yno posnoaineHo Ha 2 rpynu: 1 rpyna — xBopi Ha cteatorenato3s (40
ocib), 2 rpyna — 50 xBopux Ha cTeatorenaTtod 3 cynyTHboto IXC. Y XBOpMx Ha cTeaTorenaros Ta cteaTorenaros
3 cynyTHboto IXC BusIBNEHO BiporigHe 3pocTaHHsa BMICTY IL-1B3. BmicT npoTndananbHoro umtokiHy IL-10 y rpynax
nauieHTiB 3MiHIOBaBCS pidHoHanpasneHo. Y 1 rpyni piBeHb IL-10 HMXYe KOHTPONbHUX NOKa3HUKIB. Y 2 rpyni BMICT
IL-10 B cmpoBaTLi KPOBi MepeBULLYE NOKA3HMKN KOHTPOJbHOI rpynn Ta 1 rpynu. B KOHTPOnbHIN rpyni nepesaxae
npoTu3ananbHuii noTeHuian. Y BCix rpynax 00CTexXeHMX XBOPUX NepeBaxas Npo3ananbHuii noteHuian. OTpumaHi
pes3ynbTat 403BONSAI0TL ANdEPEHLLIIOBATM NATONOrIYHI CTaHX 32 BMICTOM Ta CMiBBigHOLLEHHAM NPo- Ta NpoTM3a-
nanbHUX LMTOKIHIB, WO CBIAYNTb NPO Pi3HUIA NaToreHes.

KniouoBi cnoea: ctearorenartos, iluemiyHa xsopoba cepus, iHTepnerikin IL- 183, inTepnerikiH IL-10.
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U3MEHEHUA COOAEPXXAHUA UHTEPNIEAKUHOB 13, 10 NMPU CTEATOTENATO3E U ULLEMUYECKOM
NOBPEXAEHUU MUOKAPAOA

Tkauyk C. O., Jlanoseuy, J1. E., BawraT. B., MapTbaHoBa O. U.

Pesiome. O6¢cnenoaHo 90 60s1bHbIX, KOTOPbIE COCTaBNANM 2 rpynnbl: 1 rpynna — 60sbHble cTeaTorenaTto3om
(40 yenogek), 2 rpynna — 50 60nbHbLIX CTeaTorenaTto3oM, ocnoxHeHHbIM VIBC. B 06eunx rpynnax 60JbHbIX BbISIB-
JIEHO [OCTOBEpPHOE BO3pacTaHue coaepxanums IL-1B. CoaepxxaHrne NpoTUBOBOCMNANUTENBHOIO LUnTokmHa IL-10 B
rpynnax naunmeHToB M3MEHSNOCh No-pa3HoMy. B 1 rpynne ypoBeHb IL-10 Huxe KOHTPOsbHbBIX nokasaTtenen. Bo
2 rpynne cogepxaHue IL-10 B CbIBOPOTKE KPOBUM MPEBbILLAET Noka3aTenn KOHTPOAbHOM rpynnbl 1 1 rpynnel. B
KOHTPOJIbHOW rpynne MoBbILLEH NPOTUBOBOCMANNTENbHBIA NOTeHUMan. Bo Bcex rpynnax obcnenoBaHHbIX 6011b-
HbIX 601ee BbipaXeH NPOBOCMNANIUTENbHBIV NoTeHUMan. MonyyeHHble pedyssTaThl N03BONSAIOT AuddepeHLmMpoBaTb
naTosorMyeckne COCTOSIHNS NO COAEPXKAHUIO M COOTHOLLEHMIO MPO- Ta MPOTUBOBOCMANUTENBHbIX LUTOKMHOB, 4YTO
CBUIETENbCTBYET 06 OT/INUNSIX B X NATOrEHESE.

KnioueBble cnioBa: cteatorenaros, niuemmyeckast 6onesHb cepaua, HtepneiikmH IL-1B, nurtepneikuH IL-10.
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CHANGES IN INTERLEUKINS 13, 10 AT STEATOHEPATOSIS AND ISCHEMIC MYOCARDIAL INJURY

Tkachuk S., Lapovets L., Bashta H., Martyanova O.

Abstract. Increase the frequency of metabolic syndrome, obesity, diabetes caused significant rising incidence
steatohepatosis — one of the most common chronic liver disease.

Objective. To detect changes in the concentration of pro- and anti-inflammatory interleukins (IL 18 and 10) in
blood serum of patients with steatohepatosis and schemic myocardial injury.

The study included 131 patient with steatohepatosis and concomitant coronary heart disease (angina pectoris,
postinfarction cardiosclerosis). All patients were divided into 3 groups: group 1 — patients with steatohepatosis (40
persons), group 2 included 50 patients with steatohepatosis and with concomitant coronary artery disease, group
3 — patients (41 people) steatohepatosis as with concomitant coronary artery disease and type 2 diabetes (DM2).
30 healthy volunteers served as control. Determination of interleukin was carried using a set of reagents company
«Vector-Best», Russia. For the statistical analysis used the software package STATISTICA 6.0 (StatSoft, USA).

In patients with steatohepatosis revealed significant increase of IL-13 content on 69% compared with this in the
control group (p<0.05).

In patients with coronary heart disease complicated by hepatosis, the level of IL-1f in blood serum was signifi-
cantly higher than this in control group at 18 times and the group, which included patients with steatohepatosis but
without complications, 10 times (p<0.05). Such increase activation of proinflammatory cytokine IL-1f indicates the
leading role of inflammation in the pathogenesis of coronary heart disease.

The content of anti-inflammatory cytokine IL-10 in patients was changing multidirectional. In group 1 IL-10 lev-
els were below than control at 1.7 times (p<0.05). In group 2 content of IL-10 in blood serum was higher than the
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control group at 1.4 times, in group 1 — at 2.4 times (p<0.05). The value of the pro- and anti-inflammatory cytokines
ratio indicates the predominance of pro- or anti-inflammatory potential in various pathological processes.
The value of the ratio of pro- and anti-inflammatory cytokines indicates the predominance of pro- or anti-inflam-

matory potential in various pathological processes.

In the control group prevails anti-inflammatory potential. In all groups of patients dominate proinflammatory
potential. So, in group 1 ratio IL-13 / IL-10 exceeds above that of control at 2,4 times (p<0.05) in group 2 — at 10.7

times (p<0.05).

Ratio studied cytokines in group 2 was higher than that in group 1 at 4.4 times (p<0.05).
The obtained results allow to differentiate pathological states through content and ratio of pro- and anti-inflam-

matory cytokines, indicating about different pathogenesis.

Conclusions

1. Fatty liver injury (steatohepatosis) accompanied by increased proinflammatory cytokine potential.
2. At steatohepatosis complicated by coronary heart disease, inflammatory cytokines reaction is in 4.4 times

more pronounced than at uncomplicated.

Prospects for further research. Inflammation plays a key role in the development of coronary heart disease. Fur-
ther research will be used to study the prognostic and diagnostic roles of inflammation biomarkers, their connection
with lipid profile and insulin resistance in patients with steatohepatosis.

Keywords: steatohepatosis, coronary heart disease, interleukin IL- 13, interleukin IL-10.
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CratTa MicTUTb pe3ynbTatn gochigxeHb HOP «Mo-
NeKynsipHO-6ioN0riyHI perynaTopHi MexaHiamMu nopy-
LWEeHHS 3annigHioBaibHOI 34aTHOCTI CNepMarto30iiB i
po3pobKa HOBUX IMYHODIOXIMIYHMX METOAIB AiarHOCTU-
K1 GepTUIbHOCTI Y HONOBIKIB», MPOBEAEHNX 32 FPAHTOM
Mpe3uaeHTa Ykpainm (po3nopsaxeHHs Ne 97/2016-pn
Big 13.04.2016).

BcTyn. 3aranbHOBiAOMO, L0 NOPYLUEeHHs GanaHcy
MiX aKTMBHICTIO MPOOKCUOAHTHUX YUHHUKIB Ta edek-
TUBHICTIO CUCTEM aHTUOKCWAAHTHOrO 3axuCcTy npu-
3BOAMTb 4O HAKOMUYEHHS MPOAYKTIB BiNbHOPaamKasb-
HOro NePOKCUAHOIrO OKMCHEHHS (BiSIbHUX pagukanis Ta
aKTUBHUX (POPM KMCHIO) Ta PO3BUTKY OKCUOATMBHOMO
CTpecy, KN € NOTEHLINHOI0 NepenyMOBOI0 Y PO3BUTKY
natosnorin pigHoro reHesy [3,4,21]. Bigomo, wo npo-
OYKTW BiNbHOPAAMKANIbHOrO NEPOKCUOHOIO OKMCHEHHS
ninigis (MOJ1) BuCTYNaTh GioMapkepammn yLLIKOOKEH-
HA, OCKIiNIbKM 3a iX BMICTOM MOXHa OLiHUTU iHTEHCUB-
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HicTb nepebiry BinbHOpaamMkanbHUX npouecis. [lep-
BUHHI npoayktn MNOJ1 € peyoBMHAMU HECTINKMMU, SAKi
[OCUTb LUBUOKO PYNHYIOTLCS 3 YTBOPEHHSIM BTOPUHHNX
cTabinbHMX NpoaykTiB ninonepokcupauii. Cepen HUX
OHWUM i3 HaMBINbLL YYTIMBUX MapKepiB NepoKCUAHOIr0
OKMCHEHHS NinifaiB Ta OKCUOATUBHOIO CTPECY € MaJIOHO-
Bui giansaerig (MAA) — NnpoayKT OKUCHEHHS NOJliHEeHa-
CUYEHUX XUPHUX KUCNOT, SKUIA YTBOPIOETLCA B PE3YJib-
TaTi ix gerpapadii aktneHUMK popmamm kncHio (APK).
TakoX, akTyasbHICTb BMBYEHHSA BiflbHOPaAMKalbHUX
npoLeciB 06yMOBEHA iX BaXJIMBOK MAaTOrEHETUYHO
POIO 1K MOTY>KHOTO pakTopa MeMBpPaHOAECTPYKLi Ta
pO3BUTKY MebpaHonaTii.

Cnepmarto30igm ocobnneo YyTamMBi A0 rinepokcu-
nauii BHacniook HassBHOCTI B cknagi ix memopaH BUCO-
KOi KOHUEeHTpaLii NoNiHEHACUYEHNX XUPHUX KUCANOT i
Yyepes3 HeMoxmBicTb penapauii AHK. MNMoniHeHacuyeHi
XUPHI KNCIOTU € FONOBHUMW MiLLEHAMW MPOLECIB Ti-
rnepokcupadiji, ki BeoyTb OO 3HMXEHHS B'SI3KOCTI Ta
iHLUIMX CTPYKTYpPHUX nepebynoB cnepmMasibHUX Memb6-
paH [10,14]. OkcupaTuUBHMA CTpPec crnepmMarto3oinis
TICHO MOB’A3aHWI i3 MOPYLUEHHSIM iX CNepMaToreHesy,
PYX/IMBOCTI, aKpOCOMHOI peakLii Ta Nnpouecy B3aemMomiji
cnepmMarto30ia-anuekniTuHa, Wo Bege A0 3HMKEHHS X
depTunisauinHoi 3gaTtHocTi [8,13].
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