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4H-1,2,4-triazole-3-yl)thio)acetate (PKR-177) influence on biochemical
indices in rats blood under hepatitis initiated by tetrachloride methane

R. 0. Shcherbyna?, T. 0. Samura?, B. P. Kyrychko?, T. V. Zvenihorodska? . V. Hyrenko?

Zaporizhzhia State Medical University, Ukraine, 2Poltava State Agrarian Academy, Ukraine

Hepatitis is a disease which causes liver inflammation. The most widespread hepatitis pathogens are hepatitis viruses but it
can also be caused by other infections such as some toxic substances and auto-immune diseases.

The aim of research. The research of the influence of ammonium 2-((4-amino-5-(morpholinomethyl)-4H-1,2,4-triazole-yl-3)
thio)acetate (PKR-177) on biochemical indices of rats blood under hepatitis caused by tetrachloride methane.

The materials and methods of research. 1 % aqueous solution of PKR-177 substance was used as the material of this
research. The studying was held according to methodological recommendations of “Preclinical research of medical substances”.
Experimental animals were clinically observed. Evaluation of biochemical and functional indices of their organisms (incl. liver)
was carried out 24 hours after the last injection of tetrachloride methane.

Results and their discussion. Clinical analysis demonstrated that hypodermic injection of oil solution of tetrachloride methane
resulted in abrupt deterioration of the overall health condition of experimental animals. They were not keen to move, gathered
together in groups, partially refused to eat. Entire refusal from food was observed after repeated injection of tetrachloride methane.
Animals injected with PKR-177 and Thioprotectin intensively consumed water, ate food in small portions. After 24 hours blood
tests of all animals under research were made for profound biochemical studying. As a result of the reproduction of acute toxic
lesions (in comparison with intact animals) a violation of the functional capacity of the liver was noted. In the serum this was
manifested by a sharp decline in activity of transaminases (ALT and AST). This occurred on a background of increased activity
of lactate dehydrogenase and gamma glutamyl transpeptidase. The injection of carbon tetrachloride produced tendency to
decrease the content of albumin, total protein, albumin/globulin ratio, glucose level, cholesterol, triacylglycerides, total bilirubin
and a-amylase activity.

Conclusions. The influence of ammonium 2-((4-amino-5-(morfolinomethyl)-4H-1,2,4-triazole-3-yl)thio)acetate (PKR-177) on
blood biochemical parameters in rats with hepatitis caused by tetrachlormethan was studied. 27 biochemical and functional
parameters of the blood of experimental animals were investigated. In the result of experiment it was found that the activity
of ALT, AST enzymes was higher in animals injected by the PKR-177 solution compared to rats from the first and fourth
experimental groups.

AocAipKeHHA BNAMBY aMOHito 2-((4-amiHo-5-(MopdonriHomeTHA)-4H-1,2,4-Tpia30A-3-in)Tio)
auerary (MKP-177) Ha 6ioximiuHi noka3HUKK KpoBi B LypiB
Nnpy1 TeTpaxAopMeTaHOBOMY renaTuri

P. 0. WepbuHa, T. 0. Camypa, b. M. Kupunuko, T. B. 3BeHiropoackka, . B. lMpeHko

lenatuT — 3aXBOPIOBAHHS, LLO NPU3BOAUTL A0 3ananeHHs nediHky. Hannowwmperilummm 30yoHukamm renatuTy y CBiTi € Bipycu
renaTuTy, ane Le 3aXBOpioBaHHS Moxe OyTn BUKIMKaHE iHLUMMI iHEpeKLisIMW, AeSKMMU TOKCUYHUMW PEHOBUHAMU Ta ayTOIMYH-
HUMM 3aXBOPIOBAHHAMM.

MeTa po60TH — fOCHiIKEHHS BNIIMBY aMOHito 2-((4-amiHo-5-(MopdhoniHomeTun)-4H-1,2,4-Tpiason-3-in)tio)auetary (MKP-177)
Ha BioXiMiYHi NOKa3HWKW KPOBI B LLYPIB NPV TETPAXNOPMETAHOBOMY renatwTi.

Marepianu Ta meTogu. Matepianom ans gocnimkeHHs 6ys 1 % BogHwiA podunH cybctaHuii MKP-177. docnig 3aiicHunu, kepy-
t04MCb METOANYHUMU PeKoMeHAALSMY «JoKNiHIYHI 4OCRIMKEHHS NikapCbkux 3acobiBy». 3a eKCriepyMeHTanbHMM TBapuHamm
BCTAHOBIIOBANM KMiHIYHWIA Harnsg,. BuBYeHHS BioXiMiYHKX i yHKUIOHANBHMX MOKa3HWKIB OpraHisMy (B TOMY YMCIi MeviHKM)
npoBOAMNY Yepe3 24 roavHM NiCNs OCTaHHLOrO BBEAEHHS TETPaxXOpPMETaHy.

Pesynrati. KniHiYHUMK CNIOCTEPEXEHHAMM BCTAHOBIEHO, LLO MiALLKIPHE BBEAEHHS OIIHOTO PO34MHY TETPaXIOpPMETaHy npu3so-
[WNO [0 PI3KOro MOripLUEHHS 3aranbHOro CTaHy eKcriepuMeHTanbHUX TBapuH. [icns NOBTOPHOrO BBEAEHHS TETpaxnopMeTaHy
criocTepiranu noBHy BigMOBY BiZ KOpMy. TBapuHU, k1M iH'ekTyBanm MKP-177 i TionpoTekTWH, NOCUNEHO CNOXVBanu BOAY, KOPM
noigarnu B HeBENUKIi kinbkocTi. Yepes 24 roguHu B ycix NigaocnigHNX TBapuH NPOBOAMIM Biabip 3paskiB KpoBi Ansi pO3LUMPEHOMO
6ioximMi4HOro AOCnigKeHHs:. Y pesynbTarTi BigTBOPEHHS FOCTPOrO TOKCUYHOTO YPaXKEHHS BifidHAYEHO (MOPIBHSHO 3 IHTAKTHUMM TBapu-
HamK) NOPYLLEHHS GyHKLIOHANbHOT 30aTHOCTI NeYiHKW. Y cMpoBaTLLi KPOBI Lie NPOSIBISANIOCS Pi3KMM 3HKEHHSIM aKTUBHOCTi TPAHC-
amiHa3 (AnAT Ta AcAr). Lle BinbyBanocs Ha Tni NigBULLEHHS aKTUBHOCTI NaKTaTAerigporeHasy Ta rama-riyTaminTpaHcnenTuaasm.
BBeneHHs TeTpaxnopmeTaHy CTBOPIOBAO TEHAEHLHO 10 3HUKEHHS BMICTY anbOyMmiHy, 3aranbHoro 6inka, anboyMiH-rnobyniHoBoro
KoediLjieHTa, piBHA MIOKO3W, XONECTepony, Tpyaumunmilepuais, 3aransHoro Binipy6iHy Ta akTUBHOCTI a-aminasm.

BucHosku. Jocnigunu Bnnue MKP-177 Ha GioxiMiuHi nokasHWkW KPOBI B LLLYPIB Npy TeTpaxiopMeTaHoBOMY renaturi. [Jocni-
IDKEHO 27 BIOXIMIYHUX i (hyHKLIOHAmNbHUX NOKa3HUKIB KPOBI MiAAOCNIAHNX TBApWH. Y pesynbTaTi eKCrepuMeHTY BCTAHOBIEHO,
L0 aKTMBHICTb hepmeHTiB AnAT, ACAT BULa y TBapWH, SKUM BBOAWIM po3dmH MKP-177, nopiBHSHO i3 Lwypamu nepLuoi Ta
YeTBEePTOl AOCIQHNX rpy.
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UcchepoBaHue BAUSSHUS aMMOHUA 2-((4-aMUHO-5-(MOPPOAMHOMETHA)-
4H-1,2,4-tpna3on-3-un)tno)auetara (MKP-177) Ha 6MoxuMuueckue nokasateru KpoBu
Y KpbIC NpKY TETpaxA0pMeTaHOBOM renarture

P. A. LLlepbuHa, T. A. Camypa, b. M. Kupuuko, T. B. 3BeHuropoackas, U. B. mpeHko

[enatut — aT0 3abonesaHue, KOTOpOE BEAET K BOCMNANEHNo NevYeHn. Hawnbonee pacnpocTpaHeHHbIMU BOS6y,CI,I/ITeJ'IﬂMVI renatuta
B MUpe ABNATCA BUPYChl renatuTa, HO JaHHOe 3aboneBaHne MOXET BbITb BbI3BAHO U apyrummn VIH(t)eKLI,VIFIMVI, HEKOTOPbIMU
TOKCU4YHbIMUM BeLeCcTBaMn 1 ayTOUMMYHHbIMW 3aboneBaHnaMu.

Llenb pa6oTtbl — UccrefoBaHue BAKSIHASE aMMOHUS 2-((4-amuHo-5 (MopdonuHomeTun)-4H-1,2,4-Tpuason-3-un)jTmo)alerata
(MKP-177) Ha GuoxvmMmnyeckue nokasaTeni KpoBH Y KPbIC NP TETPaxIOPMETaHOBOM renaTtuTe.

Marepuanbl n metoabl. Matepuanom Ans uccrnegosanns 6oin 1 % BoaHbIA pacteop cybeTaHumm MKP-177. OnbIT nposo-
LWV, PYKOBOACTBYSICb METOANYECKUMI PEKOMEHAALMAMI «[JOKIMHUYECKEe UCCNenoBaHNs NeKapCTBEHHbIX CpeacTBy. Han
3KCMepYMeHTarbHbIMM XUBOTHBIMMW YCTaHaBNMBaMNM KIMHUYeckoe HabriioaeHe. M3yueHne GUoXuMnIeckux 1 yHKLMOHaNbHbIX
rnokasartenen opraHuama (B TOM YMCre NeYEHN) NPOBOAMNM Yepe3d 24 yaca nocrne NocneaHero BBEAEHVS TeTpaxnopmeTaHa.

Pesynbratbl. KnuHuyeckumm HabniogeHnsMm ycTaHOBINEHO, YTO MOAKOXHOE BBEAEHWe MacnsHOro pacteopa TeTpaxiopme-
TaHa NpUBOAMIIO K PE3KOMY YXYALUEHUIO OBLLEro COCTOSHUS SKCNepUMEHTarbHbIX XWUBOTHBIX. ocre NOBTOPHOTO BBEAEHMUS
TeTpaxyiopMeTaHa Habnoganu NomHbI 0Tkas ot kopma. XK1BOTHbIE, koTopbiM BBOAUNM MKP-177 1 TMONPOTEKTUH, YCUNEHHO
noTpebnsnum sogy, KopM noedanu B HebonbLLIOM konnyecTse. Yepes 24 yaca y Bcex NOAOMNbITHLIX XWUBOTHbIX MPOBOAMAW 0T60P
06pa3LoB KPOBW A1 paCLLMPEHHOrO BUOXMMIUYECKOro UccneaoBaHmns. B pesynsrate BOCNPOM3BEAEHNS OCTPOrO TOKCUYECKOro
MOPaXeHWs1 OTMEYEHO (MO CPABHEHMIO C UHTAKTHBIMU XMBOTHBIMM) HapyLUeHne (hyHKLMOHAmNBHOM CNOCOBHOCTH neveHu. B
CbIBOPOTKE KPOBW 3TO NPOSIBIISNOCH PE3KUM CHKEHMEM aKTMBHOCTM TpaHcammHas (ANAT 1 AcAT). 3To npoucxoamno Ha oHe
MOBbILLEHNS aKTWBHOCTYW NakTaTAernaporeHasbl U raMma-rnyTaMmunTpaHcnentaassl. BBeaeHwe tetpaxnopMeraHa cosnasano
TEHOEHLMIO K CHIXKEHMIO COAEPXXUMOTo anbbymmHa, o6LLero 6enka, ans0yMyH-rnobynMHOBOro KoadULMEHTA, YPOBHS ITHOKO3bI,
XOnecTepuHa, Tpuauunmuuepnaos, obLiero GunupybuHa n akTMBHOCTU a-aMunasbl.

BbiBogb!. [MpoeeneHo viccnenosanme BnvsiHus MKP-177 Ha Groxummnyeckie nokasaTeni KpoBM Y KpbIC Ny TETPaxXiopMETaHOBOM
renatute. MiccnepoBaHo 27 GUOXMMMYECKUX M (hyHKLMOHAMNBHBIX NMOKa3aTene KpoBY MOAOMNbITHLIX XKUBOTHbIX. B pesynbrate
3KCMeprUMEHTa YCTaHOBMEHO, YTO akTUBHOCTL chepmeHToB ANAT, ACAT BbILLE Y XMBOTHbIX, KOTOPbIM BBOAWNM pacTeop MNKP-
177 no cpaBHEHWIO C KPbICaMU MEPBOW M YETBEPTOW UCCMeaoBaTENbCKUX rpynn.,

Introduction 2-((4-amino-5-(morpholinomethyl)-4H-1,2,4-triazole-yl-3)
thio)acetate (PKR-177) on biochemical indices in rats
blood under tetrachloride methane hepatitis is topical as
far as the obtained results can be useful in the course
of original substances formation with hepatoprotective
properties.

Hepatitis is a disease caused by liver inflammation [1]. This
pathology can be self-curable or can cause liver fibrosis,
cirrhosis or cancer. The most wide-spread hepatitis patho-
gens are hepatitis viruses but it can also be caused by other
infections, some toxic substances (alcohol, drugs, and ha-
logenated hydrocarbons) as well as auto-immune diseases
can also cause hepatitis [1]. The aim of research
Elaboration of new means which defense and regene-
rate liver can take place in two possible ways: growing new
synthetic molecules and using medicinal plant material
[2]. Scientists-synthetics have already concentrated their
attention on the class of nitrogen-containing heterocycles
[3-5]. In this context the most interesting compounds are
thio derivatives of 1,2,4-triazole [6]. Derivatives of this hete- Materials and methods
rocyclic system are actively used in medical practice as ) ) )
antiviral, antioxidant, hepatoprotective, immunostimulating As an object of research. ammonlum.2-((4-am|no-5-(mor-
remedies [3]. Thus, well-known hepatoprotective medicine ~ Pholinomethyl)-4H-1,2 4-triazole-yl-3)thio)acetate (PKR-177,
“Thiotriazoline” [7] from the point of view of its chemical ~ Fig- 7) was used. It has been synthesized at the department
composition is a derivative of 1,2 4-triazole-5-thioacetate of toxicological and inorganic chemistry of Zaporizhzhia State

acid. Therefore the research of the influence of ammonium ~ Medical University [8].
The investigation of biochemical indices was carried out

on the basis of scientific research laboratory at the depart-
N—N ment of surgery and obstetrics of Poltava State Agricultural

The research of the influence of ammonium 2-((4-amino-
5-(morpholinomethyl)-4H-1,2,4-triazole-yl-3)thio)acetate
(PKR-177) on biochemical indices of rats blood under
hepatitis initiated by tetrachloride methane.

S‘ﬁ —C\ NH,’ As the material of this research 1% aqueous solution of
2

/ \ Academy and central biochemical laboratory of the 4th city
/ \ 0 o .
o N—C VY clinical hospital of Poltava.

\ / H, T

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

thio)acetate (PKR-177).
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o PKR-177 substance was used. The investigation was held
HN according to methodological recommendations of “Preclinical
research of medical substances” edited by the correspond-
ing member of the Academy of Medical Science of Ukraine
0. V. Stefanov [9].
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For experimental part of the research laboratory animals
were used — white rats (male) weighing 130-150 g, which
formed four investigation groups. There was modeling of liver
acute inflammation in the animals of the first group under hy-
podermic injection of 50 % oil solution of tetrachloride metha-
ne (TCM) taken in the proportion of 0.8 ml to 100 g of weight
during 2 days. The animals of the second group of research
were intact (INT). The rats of the third research group an hour
before injection of 50 % oil solution of tetrachloride methane
were intramuscularly injected with 1 % aqueous solution of
the compound PKR-177 in the proportion of 2.0-2.5 mg
per animal. In two hours after the injection of tetrachloride
methane the solution of the PKR-177 substance was given
again. The next day all the manipulations were repeated. The
animals of the fourth group were also triggered by the injec-
tion of 50 % oil solution of tetrachloride methane, though,
instead of PKR-177 compound the comparison substance
was applied — Thioprotectin (TIO) (2.0-2.5 mg per animal).
The same manipulations were repeated the next 24 hours.

Experimental animals were clinically observed. Study-
ing of biochemical and functional indices of their organism
(incl. liver) was carried out 24 hours after the last injection
of tetrachloride methane.

Problems of pharmacy

tetrachloride methane entire refusal from food was observed.
Animals injected with PKR-177 and Thioprotectin intensively
consumed water, ate food in small portions. After 24 hours
blood tests of all research animals were made for profound
biochemical examination. The results of biochemical tests
of blood serum are shown in Table 1.

As a result of the reproduction of acute toxic lesion (in
comparison with intact animals) a violation of the functional
capacity of the liver was noted. In the serum, this was
manifested by a sharp decline in activity of transaminases
(ALT and AST). This occurred on a background of increased
activity of lactate dehydrogenase and gamma glutamyl trans-
peptidase (Table 7). Important is the fact that the introduction
of carbon tetrachloride produced tendency to decrease
the content of albumin, total protein, albumin/globulin ratio,
glucose level, cholesterol, triacylglycerides, total bilirubin and
a-amylase activity. Also 24 hours after the last injection with
carbon tetrachloride, the animals which were administered
compound PKR-177 and Tioprotectin stayed alive, partly
preserved appetite, noted the increased thirst. Transami-
nase activity of enzymes (ALT, AST) was higher in animals
which were injected with solution of PKR-177 compared with
rats of the first and fourth experimental groups. In animals

injected with PKR-177 and Tioprotectin against the invasion
.o . of carbon tetrachloride, the increased level of uric acid

Results and their discussion was noted.
Clinical studying demonstrated that hypodermic injection
of oil solution of tetrachloride methane resulted in abrupt
deterioration of the overall health condition of experimental
animals. They were not keen to move, gathered together in

groups, partially refused from food. After repeated injection of

Conclusions

1. The influence of ammonium 2-((4-amino-5-(morfoli-
nomethyl)-4H-1,2,4-triazole-3-yl)thio)acetate (PKR-177) on

Table 1. Biochemical indices of blood serum of the research rats

Ne Indices Reference norm  The 1+ research group The 2™ research group The 3" research group The 4" research group
(TCM) (INT) (TCM. PKR-177) (TCM, TIO)

1 Albumin, g/l 32-52 30.2+1.93 346+043 30.2+1.50 32.0+1.07

2 Total protein, g/l 65-85 69.6 +2.36 76.6+1.28 68.0 +2.36 72.0+2.79

3 Alcaline phosphatase, U/l 64-600 1107 + 157.29 1157 + 136.05 1052 + 278.53 948 + 116.52

4 ALT (alanine aminotransferase), U/ 5-40 452 +12.01 175.0 + 21.67 78.4+20.17 52.4 +19.31

5 AST (aspartate aminotransferase), [U/I 5-35 41.2+19.52 231.6£14.81 2174 £43.34 181.0157.72

6  LDG (lactate dehydrogenase), IU/l 114-450 4550.2 £ 1113.3 2615.6 + 507.9 4599.8 + 1133.9 5179.6 + 613.3

7 GGTP (gamma glutamy! transpeptidase), U/l 5-30 48+043 22+043 46+1.07 44+£1.07

8 Creatinine, mcmol/l 44-107 58.8+9.01 56.8 +2.57 58.4+944 55.0 £ 3.00

9 Urea, mmolll 25-83 6.34+0.87 5.70+0.36 6.32+1.18 6.36 £ 0.68

10 Glucose, mmolll 3.5-6.3 7.2+043 10.0+0.27 5.9+1.05 7.0+0.53

11 Cholesterol, mmol/l 3.6-6.5 0.86 +0.09 1.35+0.15 1.11£0.16 0.96 +0.03

12 Triglycerides, mmol/l 0.45-2.0 0.36 +0.07 1.28+0.17 0.47 +0.06 0.53 +0.05

13 alpha-amilase U/l 10-220 990.4 + 188.8 1395.4 £69.3 850.4 + 126.6 1159.6 + 236.0

14 Total bilirubin, mcmol/l 8.0-21.0 104 £1.71 12.0+0.85 140+1.28 14.0 £0.86

15 Conjugated bilirubin 25 % from general 3.0 £ 0.43 34+0.21 38+0.21 381+0.21

16 Indirect bilirubin 74+£128 8.6+0.64 10.2+1.07 10.2+0.86

17 Thymol test, units to 4 units 1.74+£0.17 212+0.27 1.82+0.12 1.80+£0.13

18  Uric acid, mcmolll 140-340 101.6 + 15.23 113.4 £28.32 156.6 + 28.96 174.8 + 14.59

19 Inorganic phosphorus, mmol/l 0.8-1.5 212+£0.12 2.50+0.14 2.19+0.16 245+£0.12

20  Calcium, mmol/l 2.22-2.75 2.44 +0.06 2.50 £0.05 2.40+0.03 2.36+0.08

21 C-reactive protein Negative Negative Negative Negative Negative

22 Titter anti-streptolysin-O, units <250 units <250 <250 <250 <250

23 Seromucoid, units <0.200 items 0.128 + 0.008 0.128 +0.008 0.130+0.008 0.124 + 0.006

24 Rheumatoid factor Negative Negative Negative Negative Negative

25  Albumins, % 53.0-66.0 434+223 4518 +0.45 4438 +0.98 44.46 +0.30

26 Globulins, % 34.0-47.0 56.6 +2.23 54.8+0.47 55.6+0.98 556.5+0.32

27  Coefficient Alb./Glob 1.2-2.0 0.78 +0.07 0.83+0.015 0.80+0.03 0.80 £0.01
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blood biochemical parameters in rats with tetrachlormethan
hepatitis was studied. So we have investigated 27 bio-
chemical and functional parameters of the experimental
animal’s blood.

2. In the result of the study it was found that the activity
of enzymes ALT, AST was higher in animals injected with
solution PKR-177 compared with rats of the first and fourth
experimental groups.

Prospects for further research are in more depth study
of ammonium 2-((4-amino-5-(morfolinomethyl)-4H-1,2,4-tri-
azole-3-yl)thio)acetate on the ability of display hepatopro-
tective effect on various models of hepatitis.

Funding. The research was carried out within the state budget
scientific-research work “Synthesis of new biologically active
substances - derivatives of 5-(alkyl-, aryl-, heteryl-)

of 4-R-(amino)-1,2,4-triazolyl-3-thiones for the creation

of original drugs with analgesic, actoprotective, antimicrobial,
anti-inflammatory and diuretic effect” (0115U0003470), 2015-2017,
funded by the Ministry of Health of Ukraine.

®diHaHcyBaHHA. AOCAIAXEHHS BUKOHAHO B paMkax AepXOI0AXETHOT
HAP «C1HTE3 HOBMX BIOAOFUHO aKTUBHUX PEUOBUH -

NOXIAHWX 5-(anKin-, apua-, reTepua-) noxiaHux 4-R-(@miHo)-
1,2,4-Tpia30AiA-3-TiIOHIB AR CTBOPEHHSI OPUTIHAABHUX AiKapCbKUX
3ac00iB 3 aHAATETUUHOIO, AKTOMPOTEKTOPHO, aHTUMIKPOOHO'O,
AlypeTUUHOI0 Ta NpoTU3anaAbHoto Ajetor, (0115U003470) 2015-2017,
Lo ¢iHaHcyeTbess MO3 Ykpaiu.
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