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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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optimaluri koncentracia (5%), romelic ar ar-
Rvevs TermomgrZnobiare gelis formirebis pro-
cess. mowodebuli in-situ hidrogelis gelwarmoq-
mnis temperatura aris 36.60C, xolo gelwarmoqmnis 
dro 10 wT. mowodebuli hidrogeli reologiuri 
maxasiaTeblebiT¬ Seesabameba fsevdoplastikuri 
siTxeebis viskoelastikur Tvisebebs. nanokom-
poziciur hidrogelSi Sefasebulia Semadgenel 
komponentebs Soris SesaZlo urTierTkavSiri 
infrawiTeli speqtroskopiis gamoyenebiT. dadge-
nilia, rom hidrogelsa da nanonawilakebs Soris 
pirdapiri qimiuri kavSiri ar aRiniSna. mikro-
skopulad dadasturebulia polimeruli nano-

nawilakebis homogenuri ganawileba hidrogelSi. 
nanokompoziciuri hidrogelidan moqmedi niv-
Tierebis gamoTavisuflebis dinamika orfazuri 
da gaxangrZlivebuli xasiaTisaa. 72 sT-Si fos-
fatur buferSi da ujreduli kulturis areSi 
gamoTavisuflda moqmedi nivTierebis 64% da 78%, 
Sesabamisad. 
mowodebuli nanokompoziciuri hidrogelis 

bioTavsebadoba Sefasebulia kvercxis modelze. 
Catarebuli eqsperimentiT dadadgenilia, rom is 
ar iwvevs sisxlZarRvebis iseT dazianebebs, ro-
goricaa sisxlZarRvTa lizisi, hemoragia, Trom-
bozi, hemolizi.

HEPATOPROTECTIVE EFFICIENCY OF G10 SUBSTANCE 
FROM ZHUZGUN PLANT IN EXPERIMENTAL TOXIC HEPATITIS

Uyzbayeva I., Akpolatova G., Tarzhanova D., Mukanov K.

NJCC”Astana Medical University”, Department of General Pharmacology, Nur-Sultan, Kazakhstan

The problem of hepatitis is one of the most significant in mod-
ern medicine, since millions of cases are registered annually and 
at the moment there is no tendency to reduce the incidence rate 
[3,19]. To attract attention to this problem all over the world, 
who announced the 28th of July the world Day of fight against 
hepatitis. It should be emphasized that close attention to the 
problem of hepatitis treatment is due not only to the increase 
in the incidence of hepatitis worldwide, but also to the in-
crease in the mortality rate. In this regard, for practical health 
care, the task of finding new, effective treatments that can 
accelerate the rate of functional recovery of the liver or pro-
tect hepatocytes from the damaging effects of hepatotropic 
viruses and other pathogens remains urgent. The modern ap-
proach to adequate treatment of hepatitis involves the use 
of both synthetic drugs and herbal preparations that have a 
multi-sided positive effect [3,19].

The hepatoprotective properties of herbal preparations are 
closely studied by scientists in many countries [4,5,12,13]. The 
reason for this is their high biological activity, low toxicity and 
lower probability of side effects compared to drugs of synthetic 
origin. Biologically active substances of plants are close to the 
natural metabolites of the human body, they are well compatible 
with them. Many of them are necessary for normal life and can 
be used in complex pharmacotherapy of diseases of the hepato-
biliary system. Plant objects can become an unlimited source for 
obtaining phytopreparations, including hepatoprotectors, which, 
ultimately, will lead to a reduction in the cost of production and 
release of drugs, and, consequently, to a decrease in its market 
price [1,14-16].

One of the most common etiological factors that cause pa-
thology of the hepatobiliary system is the action of toxicants 
of various origins. Toxic liver damage is caused by an absolute 

increase in the body’s contacts with hepatotoxic xenobiotics: 
household, industrial and agricultural chemicals. In addition, 
long-term and uncontrolled use of drugs, which is the cause 
of 40% of hepatitis in patients over 40 years of age, is of sig-
nificant importance in the development of toxic liver damage 
[6,7,10,11,17]. At the same time, in most cases of drug-induced 
liver damage, withdrawal of the drug is sufficient to reverse the 
development of pathological changes [20]. However, when a 
long course of treatment with highly effective drugs with po-
tential hepatotoxic effects is required, it is necessary to combine 
them with correctors of metabolic disorders [20], which may be 
plant-based hepatoprotectors. 

One of the promising species in this direction is the Zhuzgun 
plants of the genus Calligonum L. of the Polygonaceae family. 
This genus includes about 150 species, most of which are dis-
tributed in the deserts of Central and Central Asia, from the Sa-
hara Desert (North Africa) to Alashan and Ordos in China. On 
the territory of the Republic of Kazakhstan, this plant is found 
everywhere and includes about 80 species. In the laboratories 
of the L. N. Gumilyov Eurasian National University (Republic 
of Kazakhstan, Moscow, Russia). Nur-Sultan) from the Zhuz-
gun plant, the substance G10 was obtained on the basis of bio-
logically active substances containing various classes of natural 
compounds: flavanoids, tannins, terpenoids, amino acids, carbo-
hydrates, trace elements, essential oils, which made it possible 
to study it as a basis for creating a drug with a hepatoprotective 
effect [8].

The aim of this study is to study the hepatoprotective proper-
ties of the substance G10 obtained from the plant “Zhuzgun” 
on an experimental model of acute toxic hepatitis in rats and to 
determine its effectiveness in comparison with the official plant 
hepatoprotector “Karsil”.
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Material and methods. The experiments were performed on 
70 white mongrel rats weighing 180-250 g, obtained from the 
vivarium of the NAO “Astana Medical University”. The ani-
mals were kept and studied in accordance with the principles of 
the Helsinki Declaration on the Protection of Vertebrates Used 
for Experimental Purposes. Before and during the experiment, 
the rats were kept in standard vivarium conditions on a stan-
dard food regime. The work was performed in the “Laboratory 
of Pharmacological Research” of the Department of General 
Pharmacology. The experiment was conducted in accordance 
with the methodological recommendations of the Organization 
for Economic Cooperation and Development (OECD) No. 423. 
The study is part of the scientific work “ The effect of substance 
G10 on the course of acute toxic hepatitis in rats (experimental 
study)”, approved by the Local Ethics Committee of the NAO 
“Astana Medical University” (Protocol No. 4, dated 2019).

Characteristics of the reference drug-Karsil. The hepatopro-
tective efficacy of substance G10 was evaluated in comparison 
with the phytopreparation “Karsil” on an experimental model of 
acute toxic hepatitis in rats. Karsil’s active ingredient is silyma-
rin, which is a complex mixture of flavonolignans silibinin, sili-
cristin, silidianin and isosilybin [2]. Karsil prevents the destruc-
tion of cells by toxins, drugs, and alcohol. Therefore, its main 
indications include prevention and treatment of the initial stage 
of hepatic pathology. Substance G10 and the reference drug 
Carsil were administered to experimental rats intragastrically 
through a probe daily for 7 days, 1 hour before the administra-
tion of paracetamol. The estimated dose of Karsil administered 
to experimental animals was 50 mg/kg. Substance G10 was used 
in doses of 1000 and 1500 mg/kg of body weight [18].

Creating a model of paracetamol hepatitis. Acute toxic hepa-
titis was modeled for 7 days by intragastric administration of 
paracetamol through a probe once a day at a dose of 2500 mg/kg 
of body weight [9]. The duration of the experiment was 14 days.

Groups of animals. To study the biochemical parameters of 
blood, experimental animals (n=35) were divided into groups: 
Group I – intact (n=7); group II – animals with paracetamol 
hepatitis (n=7); group III – animals with acute toxic hepatitis treat-
ed with Carsil (a reference drug); group IV - animals with acute 
toxic hepatitis treated with substance G 10 at a dose of 1000 mg/kg 
(n=7); Group V – animals with acute toxic hepatitis treated with 
substance G10 at a dose of 1500 mg/kg (n=7). 

The dynamics of biochemical parameters of blood serum was 
studied by determining the level of enzyme activity of alanine 
aminotransferase (AlT), aspartate aminotransferase (AsT), al-
kaline phosphatase (ALP), as well as the content of total bili-
rubin. Testing was carried out on the 2nd, 7th and 14th day of 
the experiments. Experimental data obtained in groups II and III 
served as a control for determining the comparative effective-
ness of using different dosages of substance G10 in animals with 
acute paracetamol hepatitis.

To study the morphological changes in the liver (n=35), the 
experimental animals were also divided into 5 groups: Group I: 
intact (n=7), animals received 1 ml of saline solution for 7 days; 
group II, animals that were modeled with paracetamol hepatitis 
(n=7); group III: animals received Carsil at a dose of 50 mg/kg 
on saline solution 1 hour before administration of paracetamol 
(comparison drug); group IV, animals with acute toxic hepatitis, 
substance G10 was obtained at a dose of 1000 mg/kg on 1% 
starch 1 hour before the administration of paracetamol (n=7); 
Group V, animals with acute toxic hepatitis, received substance 
G10 at a dose of 1500 mg/kg on 1% starch 1 hour before ad-
ministration of paracetamol (n=7). The animals were removed 

from the experiment in compliance with all the necessary inter-
national ethical standards and requirements.

The material for morphological studies was liver tissue, which 
was extracted during autopsy and fixed in a 10% formalin solu-
tion. Further processing and pouring of the material into paraffin 
was carried out according to the generally accepted pathohis-
tological method. Microscopic sections 5-7 microns thick were 
made from paraffin blocks and stained with hematoxylin-eosin.

The results were carried out using MSExcel application pro-
grams and using the statistical package “SPSS Statistics 20”. 
Descriptive statistics were performed using MSExcel applica-
tion packages. The data is presented as the arithmetic mean and 
the standard error of the average result (M±m) under normal 
data distribution. The presence of statistically significant inter-
group differences was determined using a single-factor analysis 
of variance, the differences between the groups were considered 
significant at a significance level of p<0.05.

Results and discussion. In acute toxic hepatitis, the phenom-
ena of cytolysis of hepatocytes come to the fore. The primary 
mechanisms of cytolysis syndrome are closely associated with 
a violation of oxidative phosphorylation, a decrease in energy 
production, and subsequent changes in the function and struc-
ture of liver cells, primarily hepatocytes. The syndrome is based 
on a violation of the permeability of cell membranes, their or-
ganelles, which leads to the release of intracellular enzymes into 
the blood plasma. Reliable indicators of the cytolytic process in 
the liver are indicator enzymes (AlT, AST, ALP, etc.), as well as 
total bilirubin. The degree of increase in their activity indicates 
the severity of cytolysis and ultimately allows us to assess the 
functional state of the liver.

Blood biochemical parameters. Analysis of the research re-
sults showed that the use of paracetamol significantly leads to 
acute toxic damage to the liver of experimental animals. At the 
same time, a significant increase in the level of ALT and AST 
enzyme activity in the blood serum at all follow-up periods was 
a reliable marker that allows us to judge the characteristic in-
volvement of hepatocytes in the pathology. 

If the ALT values in group I were in the range of 57.00-64.00 
ukat/l, then in group II animals during all the study periods they 
significantly exceeded the initial values by 2.4, 2.8, and 2.6 
times, respectively (p1<0.001) (Table 1).

The situation with changes in the activity of the AST enzyme 
was much more dramatic (Table 2).

Thus, in group I, the initial parameters of the studied enzyme 
varied within the following values: 19.42±4.4 ukat/l, 23.16±8.52 
ukat/l and 13.16±2.52 ukat/l, whereas after modeling experi-
mental acute paracetamol hepatitis, the level of AsT activ-
ity on the 2nd, 7th and 14th days of the study in group II was 
168.51±17.62 ukat/l, 156.61±12.03 ukat/l and 154.85±15.29 
ukat/L respectively. Compared with the data obtained in group 
I, the excess of the AST values was more than 6 and 11 times 
(p1<0.001).

Due to the fact that the cytolytic syndrome is accompanied 
by the destruction of hepatocytes with the release of the excre-
tory enzyme alkaline phosphatase, it is of interest to study its 
level in the studied groups. When studying the data on alkaline 
phosphatase in a group of intact animals and a group of animals 
that were experimentally modeled with toxic hepatitis, an almost 
3-fold increase in the level of its enzyme activity was found (Ta-
ble 3). Thus, the values of ALP in group I animals ranged from 
98.21±2.31 ukat/l and 100.96±2.26 ukat/l, while in group II rats 
the studied parameter was 3 – 3.3 times higher than the standard 
values for all study periods (p1<0.001).
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Table 1. Changes in the level of AlT activity (ukat/l) in blood serum in rats with acute hepatitis during the use of substance G 10
Group

Day
of research.

Intact (I) 
n=7

Acute hepatitis 
(II)  n=7

Acute hepatitis + 
Carsil (III) n=7

Acute hepatitis +substance G10

1000 mg / kg (IV) n=7 1500 mg/kg (V) n=7

2 63,83±5,56 154,22±21,14
R1<0,001

61,57±5,01
R1>0,05

 R2<0,001

105,97±19,65
R1<Of 0.001

R2=0,001

77,5±of 9.71
R2<0,05
R3<0,05

7 58,32±4,21 166,61±a 12.03
R1<0,001

of 66.13±7,23
R1>0,05

 R2<0,001

78,86±25,80
R1<0,05

 R2<0,001

amounted 61.41±3,77
R1>0,05

 R2<0,001
R3>0,05

14 56,71±3,62 150,57±13,3
R1<0,001

61,31±5,62
R1>0,05

 R2<0,001

69,82±rate of 16.07
R1>0,05

 R2<0,001
R3>0,05

60,43±2,29
R1>0,05

 R2<0,001
R3>0,05

notes: p1 - indicator of the reliability of differences in comparison with group i; p2-indicator of the reliability 
of differences in comparison with group ii; p3-indicator of the reliability of differences in comparison 

with group iii P33-indicator of significance of differences in comparison with group iii

Table 2. Changes in the level of AsT activity (ukat/l) in blood serum in rats 
with acute hepatitis against the background of the use of substance G 10

Group
Day
of research

Intact (I)
n=7

Acute hepatitis 
(II) n=7

Acute hepatitis + 
Carsil (III) n=7

Acute hepatitis +substance G10

1000 mg / kg (IV) n=7 1500 mg/kg (V) n=7

2 19,42±4,4
168,51±loss of 

17.62
R1<0,001

25,71±7,2
R1>0,05

 R2<0,001

of 28.87±6,07
R1>0,05

 R2<0,001
R3>0,05

of 23.21±6,9
R1>0,05

 R2<0,001
R3>0,05

7 of 23.16±8,52 156,61±a 12.03
R1<0,001

of 18.31±4,6
R1>0,05

 R2<0,001

21,59±4,1
R1>0,05

 R2<0,001
R3>0,05

21,77±5,50
R1>0,05

 R2<0,001
R3>0,05

14 13,16±2,52 154,85±15,29
R1<0,001

of 16.13±2,26
R1>0,05

 R2<0,001

19,4±5,34
R1>0,05

 R2<0,001
R3>0,05

18,24±3,71
R1>0,05

 R2<0,001
R3>0,05

notes: p1 - indicator of the reliability of differences in comparison with group i; p2-indicator of the reliability 
of differences in comparison with group ii; p3-indicator of the reliability of differences in comparison 

with group iii P33-indicator of significance of differences in comparison with group iii

Table 3. Changes in the level of activity of alkaline phosphatase (ukat/l) in blood serum 
in rats with acute hepatitis against the background of the use of substance G 10

Group
Day
of research.

Intact (I)
n=7

Acute hepatitis 
(II) n=7

Acute hepatitis + 
Carsil (III) n=7

Acute hepatitis +substance G10

1000 mg / kg (IV) n=7 1500 mg/kg (V) n=7

2 100,96±2,26 310,57±16,71
R1<0,001

only 114.2±of 17.48
R1>0,05

 R2<0,001

297,14±26,48
 R1<0,001
R2>0,05

 R3<0,001

197,57±25,14
R1<0,05

 R2<0,001
 R3<0,001

7 116,6±3,21 366,61±of 17.03
R1<0,001

118,1±19,2
R1>0,05

 R2<0,001

221,71±21,92 
 R2<0,001
 R3<0,001

of 123.04±9,82 
R1>0,05

 R2<0,001
 R3>0,05

14  98,21±2,31 320,7±20,37
R1<0,001

102,54±3,61
R1>0,05

 R2<0,001

186,7±of 16.02 
R2<0,001
R3<0,001

111,52±12,9
p1>0,05

 R2<0,001
 R3>0,05

notes: p1 - indicator of the reliability of differences in comparison with group i; p2-indicator of the reliability 
of differences in comparison with group ii; p3-indicator of the reliability of differences in comparison 

with group iii P33-indicator of significance of differences in comparison with group iii
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Similar dynamics were determined when studying the total 
bilirubin content in the blood serum of rats with acute toxic 
hepatitis. During all the study periods of the experiment (2, 7, 
14 days), the total bilirubin content steadily exceeded the data 
obtained in the group of intact animals (Table 4). Moreover, 
the most pronounced hyperbilirubinemia with a significant 
increase in the concentration of total bilirubin, by 5-6 times, 
was observed on the 2nd and 7th days of the experiment. On 
the 14th day of the study, there was a slight decrease in the 
content of this metabolite in the control-2 group, however, it 
continued to remain at a level 3 times higher than in the group 
of intact rats (p1<0.001).

Together, the results obtained indicate the severity of the pro-
cess of violation of the integrity of hepatocytes, which is charac-
teristic of acute liver damage and hepatitis of toxic origin.

results of the use of the comparison drug-Karsil. Follow-
ing the design of the experiments, the effect of the official 
hepatoprotective drug Karsil on the course of acute toxic hep-
atitis in rats was studied. The results obtained were necessary 
for comparing the effectiveness of the substance G10 under 
similar conditions of its use. At the same time, it was found 
that the enteral administration of Karsil at a dose of 50 mg/kg 
to group III animals contributes to a critical decrease in the 
level of enzyme activity of both AlT and AsT on the specified 
2nd, 7th and 14th days of the study. When compared with the 
data of group II, in which the experimental model of toxic 
hepatitis was reproduced, statistically significant differences 
were found (p2<0.001), thereby characterizing the decrease 
in the activity of the studied enzymes in the blood serum. At 
the same time, there were no significant differences in the 
studied parameters in intact rats and animals with acute toxic 
hepatitis treated with Carsil.

The analysis of the data on SCHF allowed us to conclude that 
the use of Karsil in group III contributed to the normalization of the 
studied parameter in all periods of observation. This was evidenced, 
with a high degree of confidence, first, by a decrease in the enzyme 
activity of alkaline phosphatase in comparison with the data ob-
tained in group II (p2<0.001), and secondly, by a clear trend of its 
return to the baseline values recorded in intact rats.

A different pattern of changes was determined when study-
ing the total bilirubin content in the blood serum of group III 

animals. Against the background of the use of Karsil, the con-
centration of total bilirubin decreased by 2.5-3 times (p2<0.001) 
compared to similar data in group II, but it continued to remain 
slightly higher than in the group of intact rats.

Hepatoprotective efficacy of various doses of substance G10. 
Enteral administration of substance G10 at a dose of 1000 mg/
kg of weight against the background of modeling of acute 
paracetamol hepatitis affected the dynamics of cytolysis mark-
ers in the blood serum of experimental animals as follows: on 
the 2nd day of the study, AlT activity in group IV corresponded 
to the values of 105.97±19.65 ukat/l, which was 1.5 times lower 
than in group II, but continued to be higher than the values of 
the intact group of animals. A return to the standard parameters 
was observed only on the 7th and 14th days of the experiment. 
At the same time, G10 at a dose of 1500 mg/kg of weight, al-
ready starting from the 2nd day of the study and in the following 
days, showed a more pronounced positive effect on the dynam-
ics of AlT. At the specified time, the level of AlT activity was 
significantly lower than in group II (p2<0.05 and p2<0.001) and 
practically did not differ from the standard indicators of intact 
animals (p1>0.05).

When studying the dynamics of the enzyme activity of AsT 
in groups IV and V, it was found that, regardless of the dose of 
the substance G 10 used, almost complete normalization of the 
studied parameter was observed from the 2nd day of observa-
tion, in addition, the differences between groups III, IV, V were 
leveled (p>0.05).

During all follow-up periods, the level of alkaline phospha-
tase enzyme activity in group IV, in which substance G10 was 
used at a dose of 1000 mg/kg, continued to be significantly high-
er than in intact rats (p1<0.001), with no significant differences 
in this parameter between groups II and IV. In addition, in group 
IV animals, the activity of ALP significantly exceeded those of 
group III rats that received Karsil.

It should be especially noted that the increase in the dosage of 
G10 to 1500 mg / kg of weight caused a more favorable dynam-
ics of changes in this enzyme. So, on the 2nd day of the study, 
in comparison with the group of animals with acute toxic hepa-
titis, this indicator decreased by almost 1.5 times (p2<0.001), 
although by this time, in comparison with the group of intact 
animals, a higher level of its activity was still maintained (group 

Table 4. Changes in total bilirubin (ukat/l) in blood serum in acute hepatitis in rats, when using substance G 10

Group
Day
of research

Intact (I)
n=7

Acute hepatitis 
(II)
n=7

Acute hepatitis 
+ Carsil (III)

n=7

Acute hepatitis +substance G10

1000 mg/kg (IV)
n=7

1500 mg/kg (V)
n=7

2 3,83±0,47 22, and 13±0,47
R1<0,001

9,00±1,41
R2<0,001

12,82±1,07
p2<0,01
R3>0,05

13,50±of 3.08
p2<0,05
R3>0,05

7 of 6.28±1,54 38,48±0,45
R1<0,001

12,13±1,26
R1<0,05
R2<0,001

16,81±3,9
p1<0,01

 p2<0,001
R3>0,05

10,36±2,70
p1>0,05

 p2<0,001
R3>0,05

14 8,31±2,61 a 29.08±3,37
R1<0,001

of 11.31±1,6
R2<0,001

10,22±2,24
p1>0,05

 p2<0,001
R3>0,05

was 6.77±0,7
p1>0,05

 p2<0,001
R3>0,05

notes: p1 - indicator of the reliability of differences in comparison with group i; p2-indicator 
of the reliability of differences in comparison with group ii; p3-indicator of the reliability 

of differences in comparison with group iii P33-indicator of significance of differences in comparison with group iii
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I, p1<0.05). Only on the 7th and 14th day of the study, the dif-
ferences between groups I, III and V were completely leveled.

Analysis of the total bilirubin content in the blood serum 
against the background of the use of substance G10 in different 
dosages revealed a unidirectional trend of changes. It was char-
acterized by a significant decrease in the total bilirubin content 
in all these study periods. Thus, in comparison with the data ob-
tained in group II, in groups IV and V, the values of the studied 
parameter decreased by more than 2 times (p2<0.001). At the 
same time, the true normalization of this indicator occurred by 
the 14th day of the study only in the group of animals that were 
prescribed substance G10 at a dose of 1500 mg/kg of weight.

Our biochemical studies of blood serum in acute paracetamol 
hepatitis revealed a significant increase in the level of enzyme 
activity of alanine aminotransferase (AlT), aspartate amino-
transferase (AsT), alkaline phosphatase (ALP), and total bili-
rubin, which indicates a pronounced cytolysis of hepatocytes. It 
was also found that the use of substance G10 in doses of 1000 
and 1500 mg / kg of weight effectively eliminates the toxic ef-
fects of paracetamol and normalizes the level above the studied 
indicators.

However, at the same time, for a deeper understanding of the 
pathogenesis and nature of developing pathological processes, 
as well as to determine the structural basis of the sanogenic ef-
fect of substance G10, it is necessary to conduct appropriate 
morphological studies.

results of morphological studies. Macroscopic examina-
tion of the liver of intact animals did not reveal any destructive 
changes: the liver is dark red in color, with a smooth capsule, 
homogeneous on the section, of the usual consistency. 

In animals treated with paracetamol, there are signs of 
toxic hepatitis. There is cytolysis of individual groups of he-
patocytes, diffuse violation of the correct beam structure of 
the hepatic lobule; hepatocytes in a state of vacuole and drip 
dystrophy; uneven hyperplasia of Kupffer cells. There are 
single binucleated hepatocytes (11-12 binucleated per 100 
cells). Isolated granulomas are found around the damaged 
cells, and the lumen of the sinusoids contains lymphocytes. 
In the periportal tract, a productive inflammatory reaction 
involving macrophages, histiocytes, plasmocytes, and lym-
phocytes. The infiltrate penetrates into the thickness of the 
hepatic lobules. (Fig. 1).

Fig. 1. Violation of the correct beam structure of the hepatic 
lobule in paracetamol hepatitis. Stained with hematoxylin and 
eosin. Magnification x160

In some areas, there is a toxic expansion of hepatocytes, 
diapedetic hemorrhages, focal collicvation necrosis. There are 
sharply dilated blood vessels (Fig. 2).

Fig. 2. Collicvation necrosis in paracetamol hepatitis. Stained 
with hematoxylin and eosin. Magnification x160

In the interlobular stroma, there are cellular proliferates 
around the vessels of the microcirculatory bed. Isolated granu-
lomas are found around the damaged cells, and the lumen of 
the sinusoids contains lymphocytes. the proliferative consist of 
isolated lymphocytes and macrophages. Hepatocytes in a state 
of protein dystrophy (Fig. 3).

Fig. 3. Cell proliferation in paracetamol hepatitis. Stained 
with hematoxylin and eosin. Magnification x160

When using paracetamol against the background of the introduc-
tion of karsil, there is a decrease in the cellular inflammatory re-
sponse, Kupfer cells are enlarged unevenly. The sinusoids are dilat-
ed, the fullness is less pronounced. In the hepatocytes of the centers 
of the lobules, signs of protein dystrophy are determined (Fig. 4).

Fig. 4. Changes in hepatocytes on the background of karsil 
administration. Stained with hematoxylin and eosin. Magnifica-
tion x160

When using paracetamol against the background of substance 
G 10 at a dose of 1000 mg/kg on the seventh day, pronounced 
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interstitial inflammation persists. There is no necrosis, there are 
lymphocytes in the sinusoids around the portal tracts. In the cy-
toplasm of some hepatocytes, there are small fat vacuoles. In 
the periportal tracts, there is a moderate inflammatory reaction 
involving histiocytes and lymphocytes. (Figs. 5-6).

Fig. 5. Histological preparation of the liver of rats with 
paracetamol hepatitis on the background of substance G 10 at a 
dose of 1000 mg/kg on day 7. Fatty degeneration. Stained with 
hematoxylin and eosin. Magnification x160

Fig. 6. istological preparation of the liver of rats with 
paracetamol hepatitis on the background of substance G 10 
1000 mg / kg on day 7. Periportal inflammation. Stained with 
hematoxylin and eosin. Magnification x160

After the introduction of substance G 10 at a dose of 1000 mg/
kg on the 14th day, there is an improvement. The balloon struc-
ture of the hepatic lobes is preserved, the sinusoids are evenly, 
moderately expanded, and contain red blood cells. The central 
veins are irregularly full-blooded. Single changes are noted in 
the periportal tracts. (Fig. 7).

Fig. 7. Histological preparation of the liver of rats with 
paracetamol hepatitis on the background of substance G 10 at 
a dose of 1000 mg/kg on day 14. liver lobules. Stained with 
hematoxylin and eosin. Magnification x160

After the introduction of substance G 10 at a dose of 1500 mg 
/ kg on the 14th day, you can see changes for the better. There is 
moderate mild inflammation, no necrosis. Eosinophilic granulo-
mas are formed in the liver lobules. (Fig. 8).

Fig. 8. Histological preparation of the liver of rats with 
paracetamol hepatitis on the background of substance G 10 at a 
dose of 1500 mg/kg on day 14. eosinophilic granuloma. Stained 
with hematoxylin and eosin. Magnification x160

Conclusion. Thus, the analysis of the results of our own re-
search allows us to conclude that the substance G10 obtained 
from the plant “Zhuzgun” has a significant positive effect on the 
dynamics of biochemical parameters of blood serum in animals 
with experimental acute paracetamol hepatitis. 

Substance G10 in doses of 1000 mg/kg and 1500 mg/kg of 
weight contributes to a significant reduction in markers of cytolysis 
(AsT, AlT), as well as indicators of cholestasis (alkaline phospha-
tase, bilirubin). At the same time, a more pronounced and stable 
positive effect of the action has a high dosage of G10, namely 1500 
mg/kg of weight, which causes an acceleration of normalization of 
the studied parameters, comparable to those of intact animals. 

The results of pathomorphological examination of the internal 
organs of laboratory animals (rats) with intragastric administra-
tion of substance G10 also allow us to conclude that it has a 
hepatoprotective effect. 

In terms of its effectiveness, the dynamics and nature of the 
restoration of impaired liver functions in experimental animals, 
the substance G10 is practically in no way inferior to the of-
ficial “Karsil”. However, the huge distribution area of the plant 
“Zhuzgun” and the presence of a large number of reserves of 
natural plant raw materials around the world undoubtedly de-
termine the obvious advantages of the substance G10 over the 
comparison drug “Karsil”. The obtained preliminary data on the 
hepatoprotective efficacy of substance G10 open up new pros-
pects for further studies of its pharmacological properties.
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SUMMARY

HEPATOPROTECTIVE EFFICIENCY OF G10 SUB-
STANCE FROM ZHUZGUN PLANT IN EXPERIMEN-
TAL TOXIC HEPATITIS

Uyzbayeva I., Akpolatova G., Tarzhanova D., Mukanov K.

NJCC”Astana Medical University”, Department of General 
Pharmacology, Nur-Sultan, Kazakhstan

The article presents the results of biochemical studies of blood 
and morphological characteristics of liver changes in laboratory 

animals (rats) under experimental conditions of paracetamol 
hepatitis and intragastric administration of a new substance G10 
from the «Zhuzgun» plant in various doses. The obtained data 
open up prospects for further studies of the pharmacological 
properties of the substance G10, the possibility of including it 
as a phytotherapeutic agent in the complex of preventive and 
therapeutic measures for acute toxic hepatitis. 

The study of the hepatoprotective properties was conducted in 
the "Educational and Research Pharmacological Laboratory" of 
the Department of General Pharmacology of the Astana Medi-
cal University. The object of the study was the substance G. 
10 from the Juzgun plant, which is a brown powder, odorless, 
poorly soluble in water.

Тhe analysis of the results of our own research allows us to 
conclude that the substance G10 obtained from the plant «Zhuz-
gun» in various doses has a significant positive effect on the dy-
namics of biochemical parameters of blood serum in animals with 
experimental acute paracetamol hepatitis.The results of pathomor-
phological examination of the internal organs of laboratory animals 
(rats) with intragastric administration of substance G10 also allow 
us to conclude that it has a hepatoprotective effect.

The results of microscopic and biochemical studies of labora-
tory animals (rats) in acute toxic hepatitis with a new substance 
from the plant Calligonum allow us to conclude that the sub-
stance G10 has a hepatoprotective property. The obtained pre-
liminary data on the hepatoprotective efficacy of substance G10 
open up new prospects for further studies of its pharmacological 
properties.

Keywords: liver, experimental paracetamol hepatitis, cytoly-
sis, substance G10 from the plant "Zhuzgun", hepatoprotective 
efficacy. 

РЕЗЮМЕ 

ГЕПАТОПРОТЕКТОРНАЯ ЭФФЕКТИВНОСТЬ СУБ-
СТАНЦИИ G10 ИЗ РАСТЕНИЯ ZHUZGUN ПРИ ЭКС-
ПЕРИМЕНТАЛЬНОМ ТОКСИЧЕСКОМ ГЕПАТИТЕ 

Уызбаева И.К., Акполатова Г.М., Таржанова Д.Ш., 
Муканов К.Н.

нАо «Медицинский университет Астана», кафедра общей 
фармакологии, нур-султан, казахстан

В статье представлены результаты биохимических ис-
следований крови и морфологических особенностей изме-
нений печени лабораторных животных (крыс) в условиях 
эксперимента при парацетамольном гепатите и внутрижелу-
дочном введении нового вещества G10 из растения Zhuzgun 
в различных дозах. 

Исследование гепатопротекторных свойств проведено на 
70 белых беспородных крысах массой 180-250 г. Объектом 
исследования явилось вещество G10 из растения Zhuzgun, 
представляющее собой коричневый порошок, без запаха, 
плохо растворимый в воде.

Анализ результатов собственных исследований по-
зволяет сделать вывод, что вещество G10, полученное 
из растения Zhuzgun, в различных дозах оказывает зна-
чительное положительное влияние на динамику био-
химических показателей сыворотки крови у крыс с экс-
периментальным острым парацетамольным гепатитом. 
Результаты патоморфологического исследования вну-
тренних органов крыс при внутрижелудочном введении 
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вещества G10 также позволяют сделать вывод о его гепа-
топротекторном действии.

Полученные данные открывают перспективы дальней-
ших исследований фармакологических свойств вещества 
G10, возможности включения его в качестве фитотерапевти-
ческого средства в комплекс профилактических и лечебных 
мероприятий при остром токсическом гепатите.

reziume

mcenare ZHUZGUN-dan miRebuli substancia G10-is 
hepatoproteqtoruli efeqturoba eqsperimentu-
li toqsikuri hepatitis dros

i.uizbaeva,  g.akpolatova, d.tarJanova, k.mukanovi

astanas samedicino universiteti, zogadi farma-
kologiis kaTedra, nur-sultani, yazaxeTi

statiaSi warmodgenilia sisxlis bioqimi-
uri kvlevis Sedegebi da RviZlSi ganviTare-
buli morfologiuri cvlilebebi eqsperi-
mentSi paracetamoluri hepatitis da mcenare 

ZHUZGUN-dan miRebuli axali nivTiereba G10-is 
sxvadasxva dozis kuWSi Seyvanis pirobebSi vir-
TagvebSi. 
hepatoproteqtoruli Tvisebebis kvleva Cata-r-

da 70 TeTr ujiSo virTagvaze woniT 180-250 g. 
mcenare ZHUZGUN-dan miRebuli axali nivTiere-
ba G10 warmoadgens usuno, wyalSi cudad xsnad, 
yavisfer fxvnils.
kvlevis Sedegebis safuZvelze avtorebi daas-

kvnian, rom mcenare ZHUZGUN-dan miRebuli axali 
nivTiereba G10 sxvadasxva doziT axdens mniS-
vnelovan dadebiT gavlenas bioqimiuri parame-
trebis dinamikaze sisxlis SratSi eqsperimen-
tuli mwvave paracetamoluri hepatitis dros. 
virTagvebis Sinagani organoebis paTomorfolo-
giuri kvlevis Sedegebi nivTiereba G10-is kuWSi 
Seyvanis pirobebSi adasturebs mis hepatoproteq-
torul moqmedebas.
miRebuli Sedegebi xsnis axal perspeqtivebs 

nivTiereba G10-is Semdgomi farmakologiuri kvle-
visaTvis fitoTerapiuli saSualebis saxiT pro-
filaqtikuri da samkurnalo RonisZiebebis kom-
pleqsSi mwvave toqsikuri hepatitis dros.

COUMARINS FROM DAPHNE AXILLIFLORA (KEISSL.) POBED. 
AND THE ANATOMICAL CHARACTERISTICS OF ITS LEAVES AND STEMS 

1Moshiashvili  G., 1Mchedlidze K., 1Aneli J., 2Pichette A., 1,2Mshvildadze V. 

1Tbilisi State Medical University, iovel Kutateladze institute of Pharmacochemistry, Tbilisi, Georgia;
2laboratoire lASeVe, Université du Québec à Chicoutimi, Département des Sciences Fondamentales, Chicoutimi, Québec, Canada

The genus Daphne L. belongs to the Thymelaeaceae family 
and is one of the most diverse genera of this family with over 90 
described species [14]. This genus is found widely across Eu-
rope, Asia and Northern Africa,   with eight species growing in 
Georgia: D. mezereum L., D. pontica L., D. albowiana Woronow 
ex Pobed. (D. pontica subsp. haematocarpa Woronow), D. glom-
erata Lam. (D. imerica C.Koch); D. caucasica Pall., D. axilli-
flora (Keissl.) Pobed. (D. caucasica Pall. var. axilliflora Keissl); 
D. transcaucasica Pobed. (D. oleoides auct.) and D. pseudoseri-
cea Pobed. D. axilliflora (Keissl.) Pobed. and D. pseudosericea 
Pobed. are endemic species of the Caucasus [1].  

The genus Daphne is used in traditional medicine, especially 
in China and the Middle East. It is used for the treatment of 
gonorrhoea, skin disieases, aches, rheumatism, cancer, malaria 
and inflammations [7,15,16]. Biological and pharmacological 
research has shown that extracts and compounds isolated from 
different Daphne species possess significant antimicrobial, an-
tioxidant, cytotoxic, antiviral and several other effects [5,11-
13,15]. 

The chemical composition of the genus Daphne is quite di-
verse. The most important classes of compounds obtained are 
coumarins, flavonoids, lignans and terpenoids. Several alka-
loids, steroids and phenylpropanoids have also been isolated 

from this genus. Daphne is known for the content of daphnane 
diterpenes, a wide range of mono-, di- and tricoumarins, and 
flavonoid glycosides [8,9,12,14,16].

D. axilliflora is an endemic species of the Caucasus [1].  The 
plant is widely spread in most parts of Georgia, commonly in 
forested areas. These are deciduous shrubs reaching heights of 
up to 2 m.  The stems are thin, older ones with greyish bark, 
while young stems have a dark purple bark; stems are glabrous, 
except under the inflorescences of young stems that are slightly 
pubescent. Leaves on flower-bearing branches are small, 2-3 cm 
long and 0.5-0.75 cm wide, elongate-oval, cuneate at the base, 
obstuse at the tip; on non-flower baring branches they are larger, 
5 -7 cm long and 1-1,5 cm wide, gradually cuneate at the base, 
acute at the tip; they are glabrous, adaxial part green, abaxial 
side pale green; Flowers bisexual, 4-merous, perianth tubu-
lar, white, fragrant; flowers are grouped together at the tips of 
branches in numbers of 7-12 positioned on shortened stems. Per-
ianth tubular, thinly pubescent; four folded lobes of the perianth 
are wide-ovate, twice as short as the tube. Stamins 8, twice as 
many as perianth lobes, in two series, filaments short or absent, 
attached to the base of the perianth tube. The ovary is superior, 
glabrous, and almost sessile; the style is capitate. The fruit is a 
bright red drupe [1].


