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Despite great scientific progress in the sphere of hepatoprotectors development during recent years, the issues of hepatocytes
protection and regeneration is relevant enough. In this aspect derivatives of heterocyclic systems are of great interest, in particular,
of 1,2,4-triazole.

The aim is histological study of the compound of potassium 2-((4-amino-5-(morpholinomethyl)-4H-1,2,4-triazol-3-yl)thio)acetate
(PKR-173) corrective influence on the chickens liver under tetracycline hepatitis condition.

Materials and methods. As an object of research potassium 2-((4-amino-5- (morpholinomethyl)-4H-1,2,4-triazol-3-yl)thio) acetate
was used which is a water-soluble compound. Histological examination was carried out of the intact chickens liver (intact control);
of the chickens after tetracycline administration (control pathology); of the chickens which before the administration of tetracy-
cline were administrated PKR-173 compound or thiotriazoline. All chickens were administrated tetracycline per os in the doze of
500 mg/kg for 5 days. PKR-173 compound and thiotriazoline were administrated per os for 3 days before tetracycline in doze of
150 mg/kg and 50 mg/kg respectively.

Results. It has been noted that preventive administration of PKR-173 compound for chickens aged 7-18 days visually prevented
the development of nonspecific morphological changes which are characteristic of acute moderately severe drug-induced bird’s liver
injury. Compound PKR-173 contributed the organ histostructure normalization, prevented dystrophy manifestations, significantly
reduced necrosis of hepatocytes and inflammatory reaction in the perivenular zone of triad system. Comparative drug thiotriazoline
prevented hepatocytes dystrophy manifestation, in the vast majority of chickens contributed to hepatic plates structure restoration
and inflammatory response reduction. In order to confirm the visual data according to the task, a semi-quantitative assessment of
the PKR-173 and thiotriazoline corrective effect on chickens liver parenchyma morphological state was carried out.

Conclusions. Analysis of the pathological process quantitative characteristics, which developed in the chicken liver after
tetracycline administration and corrective influence of the investigated drugs on it, has shown that the PKR-173 compound
significantly reduced the manifestations of all the pathological features detected for testing compared to control pathology. The
PKR-173 compound is probably not inferior to comparative drug thiotriazoline by normalizing effect on the organ histostructure
restoration and antidystrophic action intensity. The PKR-173 compound significantly outperforms the comparative thiotriazoline
for anti-necrotic and anti-inflammatory effects.

licTonoriuHe AOCAIAKEHHA KOperyBaAbHOr0 BNAMBY CMIOAYKH KaAin 2-((4-amiHo-
5-(mopdoninomeTun)-4H-1,2,4-tpia3on-3-in)rio)aueraty (MKP-173) Ha cTaH neyiHKK Kypuat
B YMOBaX TETPaLMKAIHOBOTIO renartury

P. 0. LLiepbuHa, €. B. Bawuk

He3sBasatoun Ha BENWKMIA HayKOBWIA NPOrpec y rany3i po3pobku renatonpoTekTopis, Npobnema 3axucTy Ta pereHepaldii renatoum-
TiB € aKTyanbHOH. IHTEpeC y LibOMy acnekTi BUKIMKAKOTb NOXIAHI reTepoLmKniyHnx cuctem, a came 1,2,4-Tpiasony.

MeTa po60oT# — ricTonoriyHe JOCIMKEHHS KOperyBarnbHOro BRMBY Conykw kanii 2-((4-amiHo-5-(mopdoniHomeTun)-4H-1,2,4-pi-
ason-3-in)tio)auertar (MKP-173) Ha cTaH neviHk1 KypyaT B yMOBaX TETPALWMKIIHOBOTO renatuTy.

Marepianu Ta metoau. OB’ekT gocnimKeHHs — kaniii 2-((4-amiHo-5-(mopconiHomeTun)-4H-1,2,4-Tpiazon-3-in)Tio)aueTar, wo €
BOAOPO34MHHO CMONYKOK. BUKOHANM ricTonoriYHe JOCMIMKEHHS NEYIHKM IHTAKTHUX KypyaT (HTaKTHWUIA KOHTPOMb); Kypyar, KM
BBOAMIM TETPALMKNIH (KOHTPOSBbHA NaTonoris); Kypyart, SikuM NpoinakTMyYHO pasoMm i3 TeTpaumkniHom BBogunu cnonyky MKP-173
abo TioTpia3oniH. TeTpaLykniH BCiM KypyaTam BBOAUIM per os y ao3i 500 mr/kr npotsirom 5 ai6. Crnonyky MKP-173 i TiaTpiasoniH
BBOAWNW per 0s npoTsaroM 3 Aid Ao TeTpaumkniHy B Ao3i 150 mr/kr Ta 50 Mr/kr BignosigHo.

Pesynitatu. MpodinaktuyHe BBegeHHs crnonyku MKP-173 kypyatam Bikom 7—18 fib BidyanbHO 3anobirae po3BuTKY B MeviHLi
HecneLmdIYHNX MOPONOTiYHNX 3MiH, XapakTepHWX AN roCTPOro NOMIPHO BUPAXEHOro MeAnKaMeHTO3HOro ypaxeHHs. Cnonyka
MKP-173 cnpusie Hopmanisauii ricTocTpyKTypu opraHa, 3anobirae nposiBam AnCTpodii, BUPA3HO 3HIKYE HEKPO3 renatoLmTiB i
3anarbHy peakLilo NepuBEHYNSPHO Y cucTemi Tpiad. MNpenapat nopiBHSHHA TioTpiasoniH 3anobirae nposisam AucTpodii rena-
TOLMTIB, Y BINbLIOCTI KypyaT Crpusie BiAHOBMNEHHIO BankoBOro prcyHKa Ta 3MEHLLEHHIO 3ananbHoi peakuii. [ns niaTBepmKeHHs
Bi3yanbHIX AaHNX BUKOHANM HamiBKinbkicHe (6anbHe) OLjHIoBaHHS kopuryBanbHoro Bnnmey cronyku MKP-173 Ta TiotpiasoniHy
Ha MOPMONOriYHWUI CTaH NeYiHKOBOI MapeHXiMu Kypyar.

BucHoBKuM. AHani3 KinbKiCHUX XapakTepucTUK NaToMOrYHOrO NPOLECY, LLIO PO3BUHYBCS B NEMiHLI KypyaT Nicns BBEAEHHS TeTpa-
LIMKITHY, Ta KOPWryBarnbHOro BNMBY Ha HBOMO AOCHIMKEHWX 3aco6iB nokasas: cnonyka MKP-173 BiporigHo 3HWXye NposiBu BCiX
BU3HAYEHNX ANs TECTyBaHHS 03HaK naTonorii nopiBHaHO 3 koHTponem. Cnonyka MKP-173 BiporigHo He NoCTynaeTsecs npenapary
MOPIBHSIHHS TIOTPIA30oMiHy 3a HOPMasi3yr4MM BNIMBOM Ha BiBHOBMEHHS MICTOCTPYKTYPW OpraHa, BUPasHICTHO Aii, Wo 3anobirae
po3suTKy Auctpodii. Crnonyka MNKP-173 BiporigHo nepesuLLye npenapat NOpiBHAHHSA TIOTPia3oniH 3@ aHTUMHEKPOTUYHIM i NPOTH-
3ananbH1M BrMBOM.
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Ha COCTOSIHUE NEYEHH LbINAAT B YCAOBUAX TETPALIMKAUHOBOIO renaTtura
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HecmoTps Ha GonbLUON HayyHbI Nporpecc B 06nacT pa3paboTku renatonpoTekTopos, npobrema 3aliuTbl 1 pereHepaLmuu
renaToLMTOB ABMSIETCA BECbMa akTyarnbHOW. BornbLuyto 3aMHTEpPECOBAHHOCTb B JAHHOM acrneKTe Bbi3biBatOT MPOM3BOAHLIE reTe-
POLMKINYECKNX CUCTEM, @ MMeHHO 1,2,4-Tpuasona.
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Llenb pa6oTkI - rMCTONOrMYeCKoe CCrenoBaHe KOPPEKTVPYHOLLETO BO3AEHCTBUS COEANHEHNS Kanuii 2-((4-amuHo-5-(Mopdonu- €. 404-412

HomeTun)-4H-1,2,4-tpuason-3-unjtvo)avetar (MKP-173) Ha COCTOsHME NEYEHM LbINIST B YCNIOBUSX TETPALMKIMHOBOTO renaTuTa.

Marepuansi u metogbl. O6bekT uccnenoBaHus — kanui 2-((4-ammHo-5-(MopdonnHomeTnn)-4H-1,2,4-tpuason-3-un)tmo)aLerar,
KOTOpbIVi IBMSIETCA BOAOPACTBOPUMBIM CoeauHeHeM. MPOBEAEHO MMCTONOMMYeCKoe UCCNenoBaHNE NEYEHN MHTAKTHBIX LbINAsT
(VMHTaKTHbI KOHTPOIb); LbINIST, KOTOPbIM BBOAWM TETPALMKIINH (KOHTPOSbHASA NaTonorus); LbINsT, KOTOPbIM NPOUnakTuieckn
[0 TeTpaumknuHa Beogumv coeguHenne MKP-173 nim TuotprasonuH. TeTpaumknnH BCeM LpinnsTam BBOAWMW per 0S B [03€
500 mr/kr B TeueHue 5 cyTok. CoepuHenme MKP-173 1 TMOTpMa3onuH BBOAWMY per 0S B TeYeHue 3 CyTOK A0 TETpaLMKIMHA B [03e
150 mr/kr 1 50 Mr/Kr COOTBETCTBEHHO.

Pesyniratbl. OTMeueHo, YTo npodunakTnieckoe BeeAeHne coeanHerns NMKP-173 upinnsatam B BoapacTe 7—18 cyTok BU3yansHO
NpensTCTBYET Pa3BUTMIO B NEYEHN NTULL Hecneundniecknx Mopchonormyeckinx U3MeHeH!I, XapakTepHbIX AN OCTPOro yMEPEHHO
BbIPaXeHHOro MeauKamMeHTo3Horo nopaxerus. Coeguerme NKP-173 cnocobcTByeT HopManu3aLmm rMcToCTPyKTYpbl OpraHa, npe-
NATCTBYET NPOSIBMEHNAM AUCTPOdMM, ONPEAENEHHO CHINKAET HEKPO3 renaToLMTOB W BOCNAMMTENbBHYIO PeaKLMI0 NEPUBEHYNAPHO
B cucteme Tpuag. lMpenapat cpaBHEHWS TUOTPUA30MMH NPENATCTBYET NPOSIBNEHUSM ACTPOUN renaToumTos, y 60MbLIMHCTBA
LbINAST cNocobCTByET BOCCTAHOBMEHWIO BANOYHOMO PUCYHKA U CHKEHWIO BOCTIaNMUTENbHON peakumuu. [ins NoATBEPXXAeHNs BU-
3yarbHbIX JaHHbIX NPOBEAEHa NONyKonnYecTBeHHas (6annbHas) oLeHka KOpPEKTUPYHOLLEro Bo3aeicTBrs coeanHeHus MKP-173
1 TMOTPUA30MMHA Ha MOPGONOrMYECKoe COCTOSHNE NEYEHOYHON NapEHXUMbI LibINMAT.

BbiBoabl. AHanu3 KONMYECTBEHHbBIX XapaKTEPUCTVK NaToONOMM4eCKoro NpoLecca, PasByBLLIErOCS B NEYEHM LbINNAT Nocne
BBEAEHUS TETPALMKIIMHA, W KOPPEKTUPYIOLLEro BO3AENCTBIUS Ha HEro 1CCNenoBaHHbIX CPeACTB Nokasar, YTo CoeaunHeHve
MKP-173 [OCTOBEPHO CHWKAET NPOSIBIEHNS BCEX OMpefeneHHbIX Ans TECTUPOBAHNS NPU3HAKOB NaTonorin No CPaBHEHWO
C KOHTpornbHo natonorven. CoeguHenune MKP-173 0ocToBEpHO He yCTynaeT npenapaTty CpaBHEHWS! TMOTPUA3OIUHY MO
HOpManuaytoLLemy BVSIHUI0 Ha BOCCTAHOBIIEHUE MMCTOCTPYKTYPbI OpraHa, BbIpasuTenbHOCTU NPEensTCTBYIOLLErO Pa3BUTUIO
anctpodpum gevictans. CoegnHenue NMKP-173 gocToBepHO onepexaeT npenapaT CPaBHEHWS! TUOTPUA3ONIMH NO aHTUHEKPO-
TMYECKOMY W MPOTUBOBOCNANMUTENBHOMY BO3AENCTBHIO.

Introduction Material and methods

It is well-known that liver is one of the key organs, which
participates virtually in all biochemical processes of the or-
ganism [1]. Itis a natural filter in the organism which protects
it not only from own metabolites but also from harmful med-
icines and chemicals [1]. This organ is essential in the pro-
cesses concerned with growth and organism nutrients and
energy supply and its combating different diseases, etc. [1].

Despite a great scientific progress in the sphere of
hepatoprotectors development in recent years, the issues
of hepatocytes protection and regeneration are still relevant
nowadays [2]. In this aspect derivatives of heterocyclic
systems are of great interest, in particular, of 1,2,4-triazole.
Thus, derivatives of this heterocyclic system are actively in-
vestigated for their hepatoprotective qualities revealing [3-5].
That is why, taking the above mentioned into consideration,
we thought it would be worthwhile to perform a histological
examination of potassium 2-((4-amino-5-(morpholinomethyl)-
4H-1,2,4-triazol-3-yl)thio)acetate influence on the chickens
liver state in the condition of tetracycline hepatitis.

The aim

The aim was histological study of the compound of potassi-
um 2-((4-amino-5-(morpholinomethyl)-4H-1,2,4-triazol-3-yl)
thio)acetate (PKR-173) corrective influence on the chickens
liver under tetracycline hepatitis condition.

Zaporozhye medical journal. Volume 20. No. 3, May — June 2018

Potassium 2-((4-amino-5-(morpholinomethyl)-4H-1,2,4-
triazole-yl-3)thio)acetate (PKR-173) (Fig. 1) was used as
an object of research [6].

It was conducted liver histological study of the intact
chickens (intact control), of the chickens after tetracycline
administration (control pathology); of the chickens which
before tetracycline were administrated PKR-173 compound
or thiotriazolin. The study was conducted at the Central
Scientific Research Laboratory (CSRL) of the National Uni-
versity of Pharmacology by the Senior Scientific Member
Yu. B. Laryanovska, PhD (Biology), directed by O. Yu. Ko-
shova, Head of CSRL, Senior Scientific Member, PhD
(Pharmaceutical Sciences).

Fig. 1. Structural formula of potassium 2-((4-amino-5-(morpholinomethyl)-4H-1,2,4-triazole-yl-3)

thio)acetate (PKR-173).
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All chickens were administrated tetracycline per os
in the dose of 500 mg/kg for 5 days. PKR-173 compound
and thiotriazoline were administrated per os for 3 days
before tetracycline in doze of 150 mg/kg and 50 mg/kg,
respectively [7].

Selection of the chickens’ samples for each experimen-
tal group was performed on the 12" day from the experiment
beginning. The material was fixed in 10 % of formalin, then
subjected to graded alcohols for dehydration, and then
embedded in paraffin wax. Paraffin blocks were cut into
4-5 pym-thick sections with a luge microtome MC 2. The
tissue slices were then stained with hematoxylin (acid
Mayer’s solution) and eosin for microscopic examination
[8], which was performed with the help of Granum micro-
scope. Microphotographing of images was done by means
of digital video-camera Granum DSM 310. Photos were
processed on computer Pentium 2,4GHz with the help of
Toup View program.

For more convenient comparison and more objective
picture of the obtained results a semi-quantitative estimation
of liver damage degree of chickens different groups was
performed on the stained with haematoxylin and eosin
micropreparations. Among the assessed factors were
the followings: hepatocytes dystrophy degree, presence
and lesion site of hepatic plates structure damage, cells
necrosis and inflammatory reaction. Semi-quantitative visual
examination of the histo-chemical reactions intensity by
Sokolovsky method was taken as the basis [9]. Each type
of damage was estimated separately.

Disperse analysis (Kruskal-Wallis criterion) was
applied for statistic results obtaining in the course of
samples comparison — the criterion of Mann-Whitney at
the p value of 0,05 was considered statistically significant
[10-12]. The program Statistica 6.0 was used for statistical
processing.

Results and discussion

According to the resullts of light optical examination the liver
histostructure of intact chickens conformed to healthy organ
and was specific to this age period [13,14]. Liver lobulation
was not obvious. Fibrous tissue between hepatic lobules
was not formed. The lobules were defined by portal triad
spaces — portal tracts (zones of liver artery, portal vein and
bile duct branches). The zones of triads were quite narrow.
Liver lobules parenchyma consisted of liver layers, each of
them was formed by several polygonal form hepatocytes
with somewhat rounded edges, visible cells contours and
sharply defined centrally placed nucleus (mainly 1 per cell),
in which nuclei and granules of chromatin were clearly
visualized. Cytoplasm of hepatocytes was evenly stained,
did not contain any inclusions at the visual light-optical level.
Radial direction of liver plates was the most obvious near
the central veins; at the distance the plates had round shape.
Between the liver plates there were sinusoid hemocapillaries,
in which there were a limited number of lymphoid cells and
nuclear erythrocytes. Central and interlobular veins, vessels
of triads generally were not expanded, not filled with blood,
Kupffer cells were without specific features (Fig. 2). Part of
the chickens had lymphocyte aggregations of different sizes
near some interlobular veins. Central vein of lymphoid tissue
wasn't observed in organ parenchyma near liver triads veins.

After tetracycline administration in the chickens liver
of the control pathology group the morphological picture
was observed that is typical for many other liver diseases
including drug-induced ones: dystrophic changes of he-
patocytes, necrosis and inflammation. Dystrophic changes
were presented by a rather common prevailing hydropic
dystrophy and by sufficiently limited focal small-droplet
fatty dystrophy. There was also unobvious granular dys-
trophy which had limited nature. In the zones of hydroid
degeneration the structure of liver plates was often violated,

Fig. 2. Intact chicken liver fragment (a: x200, b: x400): the structure of liver plates is well-defined, hepatocytes with evenly painted cytoplasm, normal nuclei and moderately dilated
sinusoidal hemocapillaries. Hematoxylin-eosin staining.
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hepatocytes as well as nuclei had different size, quite often
the cells lysis was obvious (Fig. 3, 4, 5).

In different loci of liver parts there were coagulative and
colliquative centers of hepatocytes necrosis. They were
massively infiltrated with lymphoid-histiocytic-macrophagal
elements, which substituted the dead cells. Necrotic foci
often looked like «thimble», but sometimes infiltrating cells
penetrated between the hepatic plates in the lobule. In
several loci of necrosis among infiltrative cells there were
groups of “buried” hepatocytes (Fig. 6).

Inflammatory changes were limited mainly to portal
areas. They were quite expressive (Fig. 8).

The unequal dilation of blood-filled sinusoidal hemo-
capillaries was observed, especially in subcapsular zone,
there was swelling of Disse spaces, in some loci of liver
lobules the veins were filled with blood or blood clots (Fig. 9).

Therefore, tetracycline administration per os in the doze
of 500 mg/kg for 5 days in the control pathology group caused
non-specific type of morphological changes, which are typical
for other drug-induced related chickens liver damage [15].

Original research

Fig. 3. Chicken liver fragment after tetracycline administration (x400). Violation of the plates pattern,
hydroid degeneration of hepatocytes, lysis of cells. Hematoxylin-eosin staining.

Fig. 4. Chicken liver fragment after tetracycline administration (x250). Fatty liver dystrophy. Fig. 5. Chicken liver fragment after tetracycline administration (x400).

Hematoxylin-eosin staining.

Granular dystrophy of hepatocytes. Hematoxylin-eosin staining.

Fig. 6. Chicken liver fragment after tetracycline administration (x200). Focus of colliquative necrosis, round cell infiltration (a-b). Infiltration of lobule (b). Hematoxylin-eosin staining.

Zaporozhye medical journal. Volume 20. No. 3, May — June 2018

ISSN 2306-4145  http://zmj.zsmu.edu.ua 407



OpurnHanbHble UCCAEAOBAHUA

After the PKR-173 compound administration for pro-
phylactic purpose before tetracycline there was pronounced
decrease of hydroid degeneration in all chickens liver, while
fatty degeneration of hepatocytes was absent. The structure
of liver plates was fully restored (Fig. 10). Granular cell dys-
trophy remained in restricted loci of several lobules (Fig. 11).

In some cases there were small single loci of colliqua-
tive necrosis. In the group as a whole there was decrease
of hepatocytes coagulative necrosis (Fig. 12). As for inflam-
mation reaction in the zones of portal tracts, the level of their
expression varied in different chickens (Fig. 13).

Moderate proliferation of ductular epithelium was visible
in some cases (Fig. 14a, b).

Thiotriazoline administration as the comparison drug
had a definite positive effect on the liver parenchyma
morphological state of most chickens (80 %). The birds
did not have hydropic and fatty degeneration of hepato-
cytes, but there was moderate granular cell dystrophy. The
plates pattern was generally restored, but hepatocytes
were somewhat swollen, sinusoidal capillaries were often

clearly dilated, which somewhat obscured the picture
clarity (Fig. 15).

Almost all these chickens had traceable local small
foci of colliquative and coagulative necrosis with abundant
lymphoid-macrophagal infiltration (Fig. 15, Fig. 16).

However, none of these chickens had an inflammatory
reaction.

Unlike the vast majority of cases, one chicken of this
group showed complete parenchyma melting with neutro-
philic infiltration of detritus in a significant portion of the liver
micrpreparation sample (Fig. 17).

In other parts of this micropreparate sample massive
necrosis of lobules agglomerates with abundant lymphoid
cells infiltration, which replaced hepatocytes, was observed
(Fig. 18).

Consequently, the prophylactic administration of PKR-
173 compound to chickens aged 7-18 days visually prevented
from non-specific morphological changes development in
the birds’ liver, which was characteristic for acute moderate
lesions. The PKR-173 compound promoted the organ his-

Fig. 7. Chicken liver fragment after tetracycline administration (x200, x250). Foci of coagulative necrosis, lymphoid-macrophagal infiltration (a-b). In several infiltrative cells there
were hepatocytes elements. Hematoxylin-eosin staining.
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Fig. 8. Chicken liver fragment after tetracycline administration (x200). Expressive inflammatory reaction in a portal zone. Hematoxylin-eosin staining.
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Fig. 9. Chicken liver fragment after tetracycline administration (x200). Thrombosis of venous
vessels. Hematoxylin-eosin staining.

Fig. 10. Chicken liver fragment after the PKR-173 compound administration for prophylactic purpose
before tetracycline (x200). Liver plates structure restoration, absence of hepatocytes dystrophy.
Hematoxylin-eosin staining.

11 .,’ —

Fig. 11. Chicken liver fragment after the PKR-173 compound administration for prophylactic purpose
before tetracycline (x400). Granular dystrophy of hepatocytes. Hematoxylin-eosin staining.

Zaporozhye medical journal. Volume 20. No. 3, May — June 2018
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tostructure normalization, prevented from dystrophy mani-
festations, significantly reduced hepatocytes necrosis and
inflammatory reaction around the veins in the triad system.

Comparative drug thiotriazoline prevented hepatocytes
dystrophy, in the vast majority of chickens it helped to restore
the hepatic plates structure and reduce the inflammatory
response.

In order to confirm the visual data, in accordance
with the task, a semi-quantitative (ball) assessment of
the PKR-173 compound and thiotriazoline corrective effects
on the chickens hepatic parenchyma morphological state
was carried out. The score points are given in the Table 1.

Fig. 12. Chicken liver fragment after the PKR-173 compound
administration for prophylactic purpose before tetracycline.
Small colliquative loci (a: x250) and small foci of coagulative
(b: x200) necrosis of hepatocytes. Hematoxylin-eosin staining.

ISSN 2306-4145  http://zmj.zsmu.edu.ua 409
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Fig. 13. Chicken

liver fragment after

the PKR-173 compound
administration for
prophylactic purpose
before tetracycline,
(x200). Different
inflammatory infiltration
in the zones of portal
tracts (a-b).
Hematoxylin-eosin
staining.

Fig. 14a. Chicken liver
fragment after the
PKR-173 compound
administration for
prophylactic purpose
before tetracycline
(x250). Moderate
proliferation of ductular
epithelium. Hematoxylin-
eosin staining.

Fig. 14b. Chicken
liver fragment after the
PKR-173 compound
administration for
prophylactic purpose
before tetracycline
(x250). Hepatocellular
granular degeneration,
somewhat blurred
contours of the plates
structure. Hematoxylin-
eosin staining.

Fig.15. Chicken

liver fragment

after thiotriazoline
prophylactic
administration

before tetracycline
administration (x200).
Periportal foci of
hepatocytes colliquative
necrosis with perifocal
infiltration (a-b).
Hematoxylin-eosin
staining.
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Fig.16. Chicken

liver fragment

after thiotriazolin
prophylactic
administration

before tetracycline
administration (x200).
Focuses on different
sizes coagulative
necrosis in the lobules
(a-b). Hematoxylin-
eosin staining.

e R T Bt e AT Fig. 17. Chicken
: "ﬁ%@ﬂ S i\!{." 4 liver fragment
; ﬁft‘q} Y A L T after thiotriazoline

” If,‘. =y ':’f* R prophylactlf:
7 \.ﬁ} Fy: administration

L L T before tetracycline
'ﬂ"r N administration
(x200). Total melting
of parenchyma
lobules, neutrophilic
infiltration of detritus.
Hematoxylin-eosin
staining.

Fig. 18. Chicken
liver fragment

after thiotriazoline
prophylactic
administration
before tetracycline
administration (x100).
Massive necrosis
with lymphoid

cells infiltrates in
different zones of
the micropreparate.
Hematoxylin-eosin
staining.

Table 1. Semi-quantitative assessment of the PKR-173 and thiotriazoline corrective effects on the chicken liver (points), Me (LQ; UQ)

Experimental groups Signs, points (medium)
Expression of hepatocyte dystrophy | Necrotic changes of hepatocytes | Violation of the plates structure Inflammatory reaction
Intact control 0(0;0) 0(0;0) 0(0;0) 0,5(0;2)
Tetracycline (CP) 2.8 (2,3 26 (2,3) 22 (1;3) 2.8 (2,3)
Tetracycline + PKR-173 0.2 (0;1)* 0.6 (0;1)* 0(0;0)* 1.0 (0;3)*
Tetracycline + thiotriazoline 0.8 (0;1)*/* 2.2 (1;4)F 0.8 (0;4) 0.8 (0;4)
P 0.008 0.008 0.0028 0.0408

p: is the level of statistical significance when comparing the samples using the Kruskal-Wallis criterion; *: the level of statistical significance when comparing experimental groups
with the IR group using the Mann-Whitney criterion; **: the level of statistical significance when comparing the experimental groups with the CP group using the Mann-Whitney
criterion; *: the level of statistical significance when comparing the experimental groups with the SCR group using the Mann-Whitney criterion.
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

Conclusions

1. Analysis of quantitative characteristics of patho-
logical process which developed in the liver of chickens
after tetracycline administration and corrective influence
of investigated drugs on it showed that the PKR-173 com-
pound significantly reduced the occurrence of all defined
pathological test signs comparing to control disease.

2. The PKR-173 compound is probably not inferior to
comparative drug thiotriazoline by normalizing effect on
the organ histostructure restoration and antidystrophic
action intensity.

3. The compound PKR-173 was significantly better
than the comparison drug thiotriazoline by anti-necrotic and
anti-inflammatory effects.

Prospects for further research are the more detailed
study of potassium 2-((4-amino-5-(morpholinomethyl)-4H-
1,2,4-triazol-3-yl)thio)acetate on the ability to have hepato-
protective effect on various models of hepatitis.
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