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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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HEPATOPROTECTIVE EFFICIENCY OF G10 SUBSTANCE
FROM ZHUZGUN PLANT IN EXPERIMENTAL TOXIC HEPATITIS

Uyzbayeva 1., 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 28" 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
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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 I1I
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 1V, 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
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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 (AIT, 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 |y tact @ Acute hepatitis Acute hepatitis + Acute hepatitis +substance G10
Day =7 1) n=7 Carsil (I1T) n=7
of research n n m arsil (II) n 1000 mg / kg (IV) n=7 | 1500 mg/kg (V) n=7
61,57+5,01 105,97+19,65 77,5+0f9.71
2 63,83+5,56 15;‘;,23;33114 R >0,05 R <0f0.001 R,<0,05
[ R,<0,001 R,=0,001 R,<0,05
+
of 66.13+7,23 78,86+25,80 amounted 61.41:+3,77
166,61+a 12.03 R,>0,05
7 58,32+4,21 R>0,05 R <0,05 !
R,<0,001 R1<0 001 R1<0 001 R,<0,001
27 27 R >0,05
69,82+rate of 16.07 60,43+2,29
61,31+£5,62 ’ , ’
14 56,7143,62 150,57+13.,3 R >0.05 R >0,05 R >0,05
R,<0,001 ! R,<0,001 R,<0,001
! R,<0,001 2 2
R,>0,05 R>0,05
notes: pl - 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 Il P3 -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 Intact () Acute hepatitis | Acute hepatitis + Acute hepatitis +substance G10
Day n=7 (1) n=7 Carsil (IIT) n=7
of research 1000 mg / kg (IV) n=7 | 1500 mg/kg (V) n=7
168,51loss of 25,7127,2 oS ST 07 oA od
2 19,42+4.,4 17.62 R >0,05 v v
R,<0,001 R,<0,001 R, 0,001 R,<0.001
L 2w R>0,05 R>0,05
21,59+4,1 21,7745,50
of 18.314+4,6 ’ . ; ’
156,61+a 12.03 ’ R >0,05 R >0,05
7 of 23.16+8,52 R,<0,001 R,>0,05 R,<0,001 R,<0,001
! R,<0,001 2 2
R>0,05 R>0,05
19,4+5,34 18,24+3,71
14 Blesasy | 15485£1529 of .20 R >0,05 R >0,05
’ ’ R, <0,001 R 1<0 ’001 R,<0,001 R,<0,001
2w R>0,05 R.>0,05
notes: pl - indicator of the reliability of differences in comparison with group I; p2-indicator of the reliability
of differences in comparison with group 11; p3-indicator of the reliability of differences in comparison
with group Il P3 ~indicator of significance of differences in comparison with group I1I
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 Intact (I) Acute hepatitis Acute hepatitis + Acute hepatitis +substance G10
Day _ _ . _
of research: n=7 (1) n=7 Carsil D) n=7 | 1000 mg/ kg (IV) n=7 | 1500 mg/kg (V) n=7
297,14+26,48 197,57+25,14
) 0096206 | 310571671 only 11:4f()igsf 17.48 R,<0,001 R <0,05
’ ’ R, <0,001 R 1<0 ’001 R,>0,05 R,<0,001
27 R,<0,001 R,<0,001
366.6Lbof 1703 118,1419,2 221,71421,92 of Py
7 116,6+3,21 ’ ’ R >0,05 R,<0,001 v
R <0,001 R1<0 001 R2<O 001 R,<0,001
L 3 R>0,05
111,52+12.9
320,742037 102,5443,61 186,7+0f 16.02 p.>0,05
14 98,21+2,31 R >0,05 R,<0,001 !
R <0,001 1<0 001 R2<O 001 R,<0,001
R,<0, 3 R.>0,05

notes: pl - 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 Il P3 -indicator of significance of differences in comparison with group I1l

140




GEORGIAN MEDICAL NEWS
No 3 (312) 2021

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

Group | | o Acute hepatitis Acute hepatitis Acute hepatitis +substance G10
Day n=7 an + Carsil (IIT) 1000 mg/kg (IV) 1500 mg/kg (V)
of research n=7 n=7 n=7 n=7
22, and 134047 9.00+1.41 12,82+1,07 13,50+0f 3.08
2 3,83+0,47 R <0.001 R.<0.001 p,<0,01 p,<0,05
<0, <0, R.>0,05 R >0,05
16,81+3.,9 10,36+2,70
12,13+1,26 ’ ’ ’ y
38,48+0,45 Py p,<0,01 p,>0,05
7 of628+1.34 | R <0.001 v p,<0,001 p,<0,001
=0 R,>0,05 R,>0,05
10,22+2,24 was 6.77+0,7
a29.08+3,37 of 11.31+1,6 p,>0,05 p>0,05
14 8,31+2,61 R <0,001 R,<0,001 p,<0,001 p,<0,001
R >0,05 R,>0,05

notes: pl - indicator of the reliability of differences in comparison with grbup I; p2-indicator
of the reliability of differences in comparison with group II; p3-indicator of the reliability
of differences in comparison with group Ill P3 ~indicator of significance of differences in comparison with group Il

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 AIT 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 111 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
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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, AIT 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 AlIT. At the specified time, the level of AIT 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 I'V. 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
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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 (AIT), 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).

=, are

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).
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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).

A

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).
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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
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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
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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).
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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, AIT), 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 1., 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
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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.

The 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.

PE3IOME

I'EITATOIIPOTEKTOPHASA 3®PEKTUBHOCTb CYb-
CTAHIIMU G10 U3 PACTEHUSI ZHUZGUN IIPHU DKC-
NEPUMEHTAJIBHOM TOKCUYECKOM I'EIIATUTE

Yo36aeBa UK., Aknosarosa I.M., Tap:xanosa JI.111.,
Myxkanos K.H.

HAO «Meouyuncruii ynugepcumem Acmanay, xageopa obwetl
¢apmaronoeuu, Hyp-Cynman, Kazaxcman

B cratbe NpEaACTaBJICHDI pe3y.]'l]>TaTbI 6I/IOXI/IMI/I‘IBCKHX nuc-
CJICIOBAHUI KPOBU M MOP(OTOTHUECKUX OCOOCHHOCTEH M3Me-
HEHUH MeYeHU J1abopaTOPHBIX )KUBOTHBIX (KPBIC) B YCIOBHSIX
OKCIEPUMEHTA IPU MapalueTaMOJIbHOM I'€TIaTUTe U BHyTmeeny—
JIOYHOM BBeZieHHHU HOoBoro BetiecTBa G10 u3 pactenust Zhuzgun
B paA3JIMYHBIX 103aX.

HccnenoBanue renaronpoTeKTOPHBIX CBOMCTB MPOBEACHO Ha
70 Genbix GecrmopoaHbIX Kpbicax Maccoit 180-250 . O6bekTOM
uccienoBanus sBuiock Beriectso G10 u3 pacrenns Zhuzgun,
MpEe/ICTaBIIONIEe COO0M KOPHUYHEBBIM MOPOIIOK, Oe3 3amaxa,
IJI0XO PACTBOPUMBIN B BOJE.

AHanu3 pe3yiabTaToB COOCTBEHHBIX HCCIEIOBAHUN TII0-
3BOJISIET CHenaTh BBIBOA, uTO BemecTBO G10, momyueHHoe
u3 pacteHus Zhuzgun, B pa3IM4YHBIX 033X OKa3bIBaeT 3Ha-
YUTCJIBbHOC IIOJOXHUTCIBHOC BIIUIHHUEC Ha )ll/IHaMl/IKy 61/10—
XMMHUYECKHX TOKa3aTelleil CHIBOPOTKU KPOBU Y KPBIC C DKC-
NEPUMEHTAJIBHBIM OCTPBIM IapaneTaMOJIbHbIM TE€IAaTUTOM.
Pe3ynbrarel 1aToMOpQOJIOrHYECKOr0 HCCIEAOBAHHS BHY-
TPEHHUX OPraHOB KPbLIC IpPHU BHyTpI/I)KeJ'[y)IO'-lHOM BBCACHUU
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BeuiecTBa G10 Takxke MO3BOJISAIOT CAEIATh BBIBOJ O €TI0 rema-
TOIPOTEKTOPHOM ICHCTBHUHU.

[lonydeHHble NaHHBIC OTKPBIBAIOT INEPCHEKTHUBBI JalbHEH-
[INX MCCIEI0BaHUN (apMaKkoIOrHYeCKUX CBOWCTB BELIECTBA
G10, BO3MOXXHOCTH BKIJIIOUSHUSI €T0 B KaUECTBE (PUTOTEPAIICBTH-
YECKOro CPEACTBa B KOMIUIEKC NPOPUIAKTHUSCKUX U JeUeOHBIX
MEPONPHUSATHI PU OCTPOM TOKCHUECKOM T'eaTuTe.
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COUMARINS FROM DAPHNE AXILLIFLORA (KEISSL.) POBED.
AND THE ANATOMICAL CHARACTERISTICS OF ITS LEAVES AND STEMS

"Moshiashvili G., 'Mchedlidze K., 'Aneli J., *Pichette A., "*Mshvildadze V.

Tbilisi State Medical University, lovel Kutateladze Institute of Pharmacochemistry, Tbilisi, Georgia;
’Laboratoire LASEVE, Université du Québec a Chicoutimi, Département des Sciences Fondamentales, Chicoutimi, Québec, Canada

The genus Daphne L. belongs to the Thymelacaceae 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
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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].
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