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XpOoHIUHI 3aXBOPIOBAHHS IIEUIHKN € aKTyaJILHOIO IIPO0JIEMOI0 CYyYaCHOI KJIl-
HIYHOI MEIUITVHU SK B YKpaiHi, Tak 1 y CBITI yepe3 IX MOITUPEHICTh 1 PO3BUTOK
TSOKKUX YCKJIAOHEHb [1].

CoTH1 MIJIBHMOHIB IIAIIIEHTIB PI3HOrO BIKY XBOPIIOTH HA XPOHIYHI IellaTHTH
(XT), y 2530 % 13 HUX 3aXBOPIOBAHHSA IIPOTPeCy€ 3 POSBUTKOM ¢ibpoay Ta 1u-
poay neuinku [16]. [lupos meuinkn (II1) € HafiuacTIIO©w TPUIUHOW CMEPTI ITPA
IaTOJIOTIi MIIYHKOBO-KUIKOBOTO TPAKTY 1 Tocifiae 7-mMe Miclle cepesi MpUIuH
CMepTI BII HEOHKOJIOTTYHUX 3aXBopooBaHb [14]. Di6po3 nediHkn (@H) € BI/Ipl-
MAJEHUM YMHHUKOM IIPUPOTHOTO TIepebiry XBOpoO IMediHK) Oy 1b-sK0i eTi0JI0Tii,
OCKIJIBKY 3yMOBJLIOE aPXITEKTYpPHY 11epe0dy 0By OpraHa 3 PO3BUTKOM IOPTAIbHOL
rmepTeH311 1 mevinkoBoi HegocraTHocTl. Huml Hemae edpexTruBHOL aHTI/Idp16p0T1/Iq
HOI Teparli, a HasBHI 3aX0/U 0OMeNKYIOTbCsI 3aCTOCYBAHHSIM CHMIITOMATHIHOL
Tepamii Ha erarml copmosanoro II11. Besmkoro miporo 1 mpobiema 3ymMoBJieHa
HEeI0CTATHIM pOSyMlHHHM MOJIEKYyIapHuX ocHoB martoreredy DIl 1 umHHUEKIB,
IO CIIPUATH HOT0 PO3BUTKY [6,12].

®IT possuBaeTbCS BHACITIZIOK TPAHC(HOPMYBAHHS JIIMOIUTIB (KJITHH 1T0)
y ¢idbpobsacTu 1 miogiobpodsractu [15]. IIpu mboMy OCHOBHUMY YMHHHUKAMU (i-
Opormaalnii BBaMaOThCAd HEKPO3 KJIITHUH, IIIBUINEHHS BHYTPIIIHLOKIITHHHOIO
TUCKY, BUKJIUKAHEe 301IbIITEeHHAM PO3MIPIB remaroruTis, rimokcis. Ocobmea
poJib y mporpecyBaHHi ¢ibposy mamemurs nponaykram [10JI. Hakonuuenns
TBK-axTuBHNX IIPOOYKTIB CTUMYJIE (PYHKIIOHAIBHY AKTHBHICTH PETHUKYJIO-
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enforemioruTis (kmituH Kymdepa), minonuTis 1 TIBAIIEHHS HUMHA TPOTYKIIi
rosnareny III, yreoperss rigpoxcumposiny (I'11), iHiritoe migcHIeHHSA IMyHHOTO
3amajieHHsa B IIapPeHXIMI MeUIHKHM, 0 B I[IJIOMY BHKJIMKAE IPOTrPeCcyBaHHSI XPO-
HIYHOTO TOKCHYHOT'O TeIIaTHTY (XTF) 1 Tpancopmaniio Horo B IIT [8].

Binomo, mo npu II11 1HTeHCHBHICTE MIPOIECIB CHHTE3Y 1 PO3IIazy KoJareHy
Bi,D,'O6paDRaIOTB dpaxmi I'TI [2, 3, 5]. 3a mitepaTrypuumu qaHuMu [4] MakCHMAaJIb-
HUM CHHTE3 KOJIareHy CII0CTepiraeThes IpH AKTHBHOMY XTT, mpo 1m0 CBiTIUTE
MIBUIIEHHS BMICTY B CHPOBATII KPOBI1 IENITHUIHO-3B I3aHOTO TIPOKCUIIPOIIHY
(IIT'TI), Axwuit xapakTepuaye KoJareHOyTBOpeHHs [17]. ¥ nmux xBopmx peecTpy:-
I0Th TaKOX BIPOTIJHE INJBUIIEHHSA BLIbHOrO rinpokcunposiny (BITI), sxwmit
Blo0pakae IPOLeCH CUHTE3Y 1 AeCTPYKII He3pLIOro KoJlareHy Ha TJI1 3HUKEeH-
Hs eJIaCTa3HOol aKTUBHOCTI. 3pocTaHusa B cupoBariil Kposl Bmicty III'TI monasm
60 mrmomw/st, BI'II — moman 13 MKMOJIB/JT BBAKAIOTHCSI BUCOKOUYTIUBUMU TIO-
KasHHKAMU (P1OpOILIACTHYHOrO IIPOLecy y Imedinin [4].

Marepianu i1 meTonu mociaimkeHHs. ExcrepuMeHTa IbHl TOCITIIMKEHEST
mpoBeneHi Ha 60 HeTIHIHHMX OLIMX J1a00pATOPHUX CTATEBOHE3PLINX IIypax, 3
movaTKkoBow Macoio Tijia 50-70 r. ExcmepuMenTr Ha TBapWHAX 3T1HCHIOBAJIN
Bigmoriguo o IIpaBua mpoBemeHHS poOIT 3 BUKOPUCTAHHAM JIA00PATOPHUX
TBapuH (1977), €Bpome#icbkoi KOHBEHITI 3 3aXMCTy XpeOeTHUX TBAPHUH, AKHUX
BUKOPHUCTOBYIOTH JIJISl €KCIIePUMEeHTATbHUX Ta HaykoBux mireit (CtpacOypr,
1986), Jupextnsu €EC No 609 (1986) Ta Hakasy MO3 Vikpainuz No 281 Bix
01.11 2000 p. «IIpo 3axomu 1100 IMOTAJBIIOr0 BIOCKOHAJIEHHS OPraHi3aliiiHmX
HOPM POOOTH 3 BUKOPHCTAHHSIM EKCIIePUMEHTAIbHUX TBAPUHD.

Teapun IIepes] MOYaTKOM eKCIIePUMEHTY nofiuau Ha 5 rpym, mo 12 mry-
piB y koskHil. Ilepmia rpyna — iHTaKTHI IypH, IPyTa — 13 XPOHIYHUM TOKCHY-
HUM TeMaTHUTOM, 3MOJIeJbOBAHUM IHTPAraCTPAJbHUM BBEJEHHSAM OJIIAHOTO
posuuny CCl, B mo3i 0,1 mi/100 r mMacu ABIYl Ha THKAEHL y KOMOIHAIN 3
5 % poan/IHOM eTaHoJIy BIIPOJIOBX BOCbMH THHIB [7]. TBapuHam TpeTboi
rpyIy IapajieJIbHO 13 remaTOTOKCHHAMM IIOJHS MPOTATOM IIeCTH THUKHIB Y
JIKYBaJBHO-IIPOPLIAKTHUIHOMY pesxumil [9] 1HrparacTpaibHO BBOOHUJIN JII3H-
Hompuy y no3l 20 mr/kr («Jlisuronpum» TOB «Actpadapm», Vrpaina). Tsa-
pUHAM YeTBepTOi rpynu IMapasieSbHo 13 TeMaTOTOKCMHAMU IIMOJIHSA MPOTATOM
IIECTH THKHIB y JIKYBaJbHO-MPOLIAKTHYHOMY peskuMmi [9] IHrparacrpasib-
HO BBOOMJIM L-riyTrapriuy-L- -rIIyTamar 0,75 r («['myraprie» TOB «3mopos’s»,
Yrcpau{a) no 30 mr/kr. TBapuHU IWATOI IPYIU OTPUMYBAJIH IHTPATACTPAIBLHO
20 % olHHMII PO3UNH CCI B 1031 0,1 mi1/100 r macu ,uqul Ha THXKIEHDb Y KOM-
Oigamli 3 5 % po3umHOM eTaHOJIy, a takox L-riyraprimy-L-riryramar 0,75 T
(«[myraprim» TOB «3mopos’s», Vrpaina) mo 30 MI/KT Ta JI3UHONPHUI y 1031
20 mr/kr («JIismaEompuim» TOB «Actpadapm», YRpau{a) Ilicnsa saximyeHHs
TEpMIHY eKCIIEPHMEHTy TBAapDUH B yMOBAX €BTaHA31l I/l TIONEHTaJIOBUM Hap-
KO30M BUBOJHWJIN 3 €KCIIEPUMEHTY IJIAXOM JAeKaIlTaIli Ta IIpoBOIuIn 3a01p
KpoBi (muisA Gioximiunoro mociimsxenHs). Kpos nentpudyrysanu 15 xB npu
mBuakocTi 3000 06./xB Ha 1menTpudysi mabopaTopuitt OllH-3 3 BumiTeHHAM
NJIa3MU JIJIA TIOAJTBIIOT0 010XIMIYHOTO JOCIIKEeHHA. 3a JOTIOMOTOI0 JTaHUX
meroziB BuaHavasm Bmict BI'TL, I Ta saramerOTrO rimpokcunposiny (3I'TI)
B cuposariii kposi. Komrtexc GioxiMiuHmX TOCJIIKeHDb IIPOBO/IMJIA Ha HAIIlB-
aBTOMaTHYHOMY OloxiMiuHOMYy anHasmizatopi «Vital Microlab-300» (CIIIA) Ta
Ha OloximMiuHOMy aBToMaTWdHOMYy aHasizaTopi «Beckman Coulter AU-480»
(CIIIA). ITigroToBry npo6 1 BUBHaUYeHHs 010XIMIYHUX IMOKA3HUKIB IPOBOTUIH
BIJITIOBIZTHO 70 1HCTPYKITIA /10 TIPUJIA/IiB TA PEAKTHBIB 3a 3aTaJIbHUMH METO-
mukamu. JIns oImiHK# mporreciB MeTabo0JIi3My CIOJTyYHO! TRAHUHYA BU3HAYAIH
emict BI'II ta IIT'II [10, 11]. Ilpuamun meTtony 3acHOBaHWM HAa BHU3HAYEHHI
ONTHYHOI IIIJIFHOCTI YePBOHOI0 XPOMOTEHY, II0 YTBOPHUBCS IIPU KOHIEHCAINT
nponykriB okucHenusa I'Tl 3 napa- -IUMEeTHUIAMIHOOEH3aIbIET1IOM.

PeaysnbraTu mocaimaenn Ta ix 06ronopeHHa. YcranosseHo, 1110 TBapuH i3
XTT Bmicr cuposatkosoro BI'TI, sxuii Bimobpaskae IIPOLIECH CUHTE3Y 1 JTeCTPYKIILI
HEe3PLJIOro KOJIAareHy Ha TJI 3HMKEHHS eJIACTA3HOI aKTHBHOCTI, 301/IBIIyBaBCS
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Ha 23,0 % mopiBHAHO 13 iHTakTHUME TBapuHamu (p < 0,01), III'TI — xa 17,33 %
g < 0,0lg, 1o moBoxuTh mocrireHHs mmporeciB @I, a Traxox 3I'TI — ma 23,68 %

< 0,01

Ilpu BBenennl Teapuram CCl, Ha T JIKYBaIbHO-TIPO(PLIAKTHIHOTO 3ACTO-
CyBaHHS TJIyTApPTiHy SIK npenapaTy nopiBaAHHA KoHIenTparisa BTl sawmsxy-
BaJtachk Ha 15,14 % (p < 0,05) mopiBHSHO 3 TRapuHamu 13 XTI, AKUM BBOIUIN
BuUKIIOUHO renarorokcuuu, I — ma 17,49 % (p < 0,01), 3l — ma 18,93 %
(p < 0,01). Bograouac crrocrepirasocst HAG TR eHHST (bpaRum I'T no Takux y iu-
TAKTHUX TBAPWH, III0 TIPE3EHTY€E MOTYKHUI TPOTEKTUBHUIL eeKT Ipernapary.

[Tpm omHOYAacHOMY BBEJICHHI TBAPWUHAM T'eIlIaTOTOKCHHIB Ta JII3WHOIPUILY
TEK CIIOCTepPIrasiacs TMO3UTUBHA JWHAMIKA, OCKUIbKN KoHIeHTpamis BI'TI ne
BIJIPI3HSJIACH BIJ TAKOl B IHTAKTHHUX TBApPWH. 3MeHIIMyBaBcsa Tako:x Bmict 1130
Ha 25,62 % (p < 0,01) nopisaano 3 XTT' ta 3I'TI — na 24,46 % (p < 0,01).

HpI/I onHouacHoMy BBeneHHi TBapuHaMm CCl,, ryyTapriny Ta JIi3WHOTIPHUITY
nmocToBipHo 3mennryBasea Bmict 131 ma 41,95 & nopisaano 3 XTT' (p < 0,01),
3I'I — ma 22,06 % (p < 0,01), rom ax BI'Il me BinpisHABCA Bi TAKOro IpH IIa-
Tostorii. Tarum YHHOM, R0M61Hamﬂ JaHUX IIpenapaTiB 3MEHIIye KOHIIEHTPAIIII0
I'TI srrmre 3a paxyHOK ITENITHI03B sI3aHOI (ppaKIril.

®pakrii cuposatkosoro I'll y mypis npu XTT
Ta MegUKaMeHTO3Hii kopermii (M + m)

Ilokasuux I'pyna tBapusx (tuiasma)
Bwmicr rinpoxcunpostiny, MEMOJIB/J1
IarakTHi CCl, CCl+I’ CCl1,+JI CCL+JI+T
BI'TI 24,565 + 2,09 | 30,20 + 1,63" | 25,63 + 3,97* | 24,73 + 1,11%# | 30,43 + 3,06"%%2
3I'n 53,40 + 2,42 | 66,05 + 2,26™ | 53,55 + 3,33 | 49,90 + 2,87 | 51,48 + 3,19%
nrmo 28,85 + 2,31 | 33,85 + 3,18" | 27,93 + 4,48% | 25,18 + 1,89"# | 19,65 £2,76"%%@

* p < 0,05, ** p < 0,01 mopiBuaHO 3 imTakToM; * — p 3 CCl; € — p 3 rpymnoio mypis, axi orpumysamu CCl,
ta Jisusonpu; @ — CCl, Ta riryraprin.

Otsxe, s0imbmenns Bmicty came [II'T] Ak HAWBasKIMBINIOTO MTOKA3HUKA KO-
JareHoyTBOpeHHs npu MoxenosanHl XTT' e 3akoHOMIPHMM, OCKLIBKH TaHWIt
IOKA3HUK € 010XIMIYHAM MapKepoM 1HTeHCHBHOCTI )iOporeHe3y Ta IIPeguKTO-
POM HECHPHUATIMBOTO Tepeliry 3aXBOpIOBaHHA. TOl SK BBEIEHHS OHOYACHO
TeIaTOTOKCUHIB 3 JIlSI/IHOl'IpI/IJIOM nocrosipHo 3mennryBaso 3I'TI, sk 3a paxyHok
BLIIBHOI, TaK 1 MENTU/I03B A3aHOI Pparii (TuB. TabIuIio). HpI/I KoMO1HAaIi JIi-
SWHOIIPHITY Ta TJIyTapriHy 3Huskysascs mict 1T OTpI/IMaHl pe3yabTaTH, Ha
HAaIy JIyMKY, MOKHA OITIHIOBATH K MO3UTUBHUM JIIKYBaJIbHUH edeKT iHri6iTo-
piB AII® mpu OII Ta IIII. Bpaxosytouu re, 1o, 3a qanumu Jitepatypu [1, 13],
aKTHUBAIllsl PeHIH-aHI10TeH3MH-aJIbCTEPOHOBOI CHCTeMU (epe y4acThb y IaToreHesl
mporieciB (iOpo3yBaHHSA HA TJIl XPOHIYHOI IATOJIOTI] TEUIHKH.

Taxmm unHOM, yeTaHOBJIEHO T0CTOBIPHE 301IbIIeHHS KoHIeHTparii BI'TI Ta
III'TI y mypiB i3 XTT. 3acTocyBaHHS JIISUHOIPUITY SIK MOHOTEPAIIisl eKCIIepH-
menTasabHoro XTI, a Takox y KoMOIHAIIIT 3 TTyTapTiHOM, JOCTOBIPHO 3MEHIITye
Bumict [T sk BasksmBOrO YMHHUKA hiOPO30YTBOPEHHS y MEUIHIIL.

Bucsossioemo 1mofisiky 3a JI0IIoMory y IpoBeJIeHH1 010XIMIYHUX JTOCTIPKeHb
HIKIJI BHMY im. M.I. ITuporosa (cBigoirrso MO3 Vipaiuu 1po mepearecra-
miro Ne002/10 Big 11 ciums 2010 p., No049/15 Big 02.03.2015 p.).

Peromernoosaro 0o opyky xomicieio 3 6ioemuru
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Determination of serum Fractions of Hydroxyproline
at chronic toxic Hepatitis in Rats against the Background
of Correction by Lisinopril and Glutargin

N. RIKALO, YU. BEREHOVENKO
Vinnitsa National Medical University named after M.1. Pirogov, Vinnitsa, Ukraine
E-mail: rikalonadia@gmail.com, julia.bereg89@gmail.com

The results of an experimental study on the effect of lisinopril and glutargin on the dynamics
of serum hydroxyproline fractions of immature rats with chronic tetrachloromethane hepatitis
are presented in the article.

Experimental studies were carried out on 60 non-linear white laboratory immature rats,
with an initial body weight of 50-70 g. The animals were divided into 5 groups of 12 rats each in
the beginning of the experiment. The first group is intact rats, the second group is with chronic
toxic hepatitis modeled by the intragastric administration of an oily solution of CCl, at a dose
of 0.1 ml/ 100 g of weight twice a week in combination with a 5 % solution of ethanol for eight
weeks [Pat. 43704 Ukraine]. Animals of the third group in parallel with hepatotoxins daily for six
weeks in the treatment and prophylaxis regimen were injected lizinopril in a dose of 20 mg / kg
(Lizinopril LLC Astrafarm, Ukraine). Animals of the fourth group in parallel with hepatotoxins
daily for six weeks in the treatment and prophylactic regimen, L-Glutargin-L-glutamate 0.75 g
(Glutargin, Health, Ukraine) was intragastrally administered at 30 mg / kg. The animals of the
fifth group received an intragastric 20 % CCl, oil solution at a dose of 0.1 ml / 100 g of weight
twice a week in combination with a 5 % solution of ethanol, as well as L-Glutargin-L-glutamate
0.75 g (Glutargin LLC, Health, Ukraine) at 30 mg / kg and lisinopril at a dose of 20 mg / kg
(lisinopril «LLC Astrafarm», Ukraine).

After the end of the experimental period, animals with euthanasia under the thiopental
anesthesia were removed from the experiment by decapitation and blood samples were taken
(for biochemical study). Blood was centrifuged for 15 min at a speed of 3000 rpm in a laborato-
ry centrifuge OPn-3 with a plasma release for further biochemical studies. The content of free
hydroxyproline, peptide-linked hydroxyproline and total hydroxyproline in serum was deter-
mined with these methods. The complex of biochemical studies was carried out on a semi-auto-
matic biochemical analyzer «Vital Microlab-300» (USA) and an automatic biochemical analyzer
«Beckman Coulter AU-480» (USA). Preparation of samples and determination of biochemical
parameters were carried out in accordance with the instructions to the devices and reagents by
the general methods. To evaluate the metabolic processes of the connective tissue, the content
of free hydroxyproline and peptide-bound hydroxyproline was determined. The principle of the
method is based on determining the optical density of the red chromogen, formed by condensa-
tion of oxidation products of hydroxyproline with para-dimethylaminobenzaldehyde.

The increase in the content of precisely peptid-linked hydroxyproline, as the most im-
portant indicator of collagen formation, in the modeling of chronic toxic hepatitis, is natural,
since this indicator is a biochemical marker of the intensity of fibrogenesis and a predictor of
the unfavorable course of the disease. While the simultaneous administration of hepatotoxins
with lisinopril significantly reduced the level of bound hydroxyproline, both at the expense
of the free and peptide-linked fraction. With the combination of lisinopril and glutargin, the
content of peptide-linked hydroxyproline was decreased. The results obtained, in our opinion,
can be evaluated as a positive therapeutic effect of ACE inhibitors in fibrosis and liver cirrho-
sis. Given that, according to the literature, the activation of the renin-angiotensin-alsterone
system is involved in the pathogenesis of fibrosis processes against the background of chronic
liver pathology.

A significant increase in the concentration of free and peptide-linked hydroxyproline in rats
with chronic toxic hepatitis has been established, and it has been established that lisinopril as
a monotherapy of experimental chronic toxic hepatitis, and also in combination with glutargin,
significantly reduces the content of peptide-linked fraction of hydroxyproline as an important
factor of fibrosis in the liver.
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