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STUDY OF THE CHOLERETIC AND HEPATOPROTECTIVE EFFECTS
OF COLLECTION OF MEDICINAL PLANTS

Actuality. Over the past 20 years, there has been a clear upward trend in the number of hepatobiliary system (HBS) diseases
worldwide, which is a serious socio-economic health problem, as it leads to a decrease in the ability to work, disability and mortality.

This prompts the development of new medicines that can affect various pathogenetic links in the formation and chronicity of HBS
diseases.
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Therefore, the optimisation of pharmacotherapy of GBS using the collection of medicinal plants will be appropriate and effective,
since the combination of medicinal plants containing different groups of biologically active substances (BAS) will have a comprehensive
effect on all pathogenetic links of HBS diseases. Herbal medicines also have a mild pharmacological effect, can be used for a long time
without significant negative effects on the body, and have a wide range of pharmacodynamics.

The purpose of the work. To investigate the choleretic and hepatoprotective effects of a new herbal remedy, which contains
medicinal plants traditionally used in traditional medicine for the treatment of liver and biliary tract diseases.

Material and methods. The material for the study was a collection of medicinal plants (CMP) containing nettle leaves, wheatgrass
rhizomes and roots, dandelion roots, rose hips, cumin flowers, and arnica flowers. All components of the collection are taken in the
following ratio (1:1:1:2:1:0.5) by weight.

The choleretic activity of the CMP was studied in white male mongrel rats weighing 220-250 g. Before the experiment, the animals
were randomised into groups depending on their body weight. An aqueous decoction of the CMP (1:10) was administered intragastrically
to animals once a day for 10 days using a metal probe at a dose of 10 ml/kg of animal weight, the comparison drug choleretic collection
No. 1 (CC) in the form of an infusion (1:10) was administered similarly; the comparison drug «Flaminy (manufactured by JSC
«Galichpharmy, Lviv, Ukraine). Lviv, Ukraine) was administered once a day at a dose of 50 mg/kg of animal weight, which is 1/100 of
the maximum permissible dose (5000 mg/kg) administered intragastrically to animals to determine its LD50. The last administration of
all drugs was performed 1 hour before bile collection. The cholesterol content was determined using a standard clinical biochemistry
kit manufactured by «Filisit-Diagnostics» LLC (Ukraine), the level of total bile acids was determined by spectrophotometric method
using a standard kit from «Cormayy (Poland). The cholate-cholesterol coefficient (ChC) was also determined. For each animal, the
total amount of bile produced by the liver throughout the experiment and its biochemical parameters were calculated.

The hepatoprotective effect was studied in white nonlinear male rats weighing 210-250 g. Within 10 days before and after the model
pathology reproduction, the animals were administered intragastrically with a metal probe with the help of LFR and FF at a dose of
10 ml/kg and a reference hepatoprotector of plant origin under the trade name “Silibinin” manufactured by LLC “Pharmaceutical
Company “Zdorovia” (Kharkiv, Ukraine), which contains milk thistle fruit extract (at a dose of 100 mg/kg).

Tetrachloromethane hepatitis was reproduced in white male rats by subcutaneous injection of a 50 % tetrachloromethane oil
solution at the rate of 0.8 ml/100 g of animal weight, once a day for 2 days and treatment was continued in parallel. Each experimental
group included 14 animals, which at the end of the experiment were divided into two subgroups (1 — for determination of liver mass
index (LMI), 2 — for determination of biochemical parameters in blood serum and liver homogenate). Animals were withdrawn from
the experiment 24 h after the last injection of tertachloromethane.

Research results. The administration of CMP, as well as the reference preparations CC and Flamin, contributed to a moderate
significant stimulation of bile secretion in healthy animals; a statistically significant increase in the content of bile acids in bile
compared to animals of the intact control group and a slight increase in cholesterol content. Under the influence of CMP and Flamin,
an increase in cholesterol was observed, which characterises the lithogenic properties of the biologically active substances of the
studied drugs.

In the model of tetrachloromethane hepatitis, it was observed that the use of the drug and comparison drugs led to the normalisation
of the liver mass index (LMI) to the level of the IR, which indicates a decrease in infiltration and destructive processes in the liver.

Acute experimental toxic liver injury in experimental animals caused by tetrachloroethane is a sufficiently adequate model of
cholestasis. Acute tetrachloromethane poisoning of animals of the control pathology group (CP) caused a violation of the functional
state of the liver, which was characterised by many laboratory parameters.

The use of CMP and comparison drugs normalised ALT activity, ALP and total protein levels, and cholesterol concentration to the
level of the intact control group.

After the administration of the studied drug and comparison drugs (CMP and Silibinin) to the experimental animals, a decrease in
the severity of cytolysis was observed, This is evidenced by a statistically significant decrease in serum AlAt levels relative to animals
of the CP group (1.8240.12 ugAt/L in the CP group and 1.29+0.10 ugAt/L, 1.28+0.05 ugAt/L and 1.36+0.12 ugAt/L, respectively,
under the influence of the BAS CMP, CC and Silibinin). This indicates a sufficient cytoprotective effect of the studied collection (CMP).
In addition, CMP contributed to the improvement of cholestasis signs: a 1.4-fold decrease in the activity of the enzyme alkaline
phosphatase (ALP) was observed compared to the animals of the control group. However, the decrease in the level of both enzymes has
not yet been restored to the level of activity of these enzymes in the IC group.

CMP reduced the manifestations of metabolic dysfunction of hepatocytes: the serum cholesterol content decreased by 1.4 times, as
under the influence of reference drugs; the total bilirubin content — by 1.6 times (under the influence of CC — by 1.5 times, Silibinin — by
1.7 times). The use of CMP and reference drugs had virtually no effect on the normalisation of total protein levels.

The use of CMP, CC and Silibor in the model of pathological liver contributed to the reduction of lipid peroxidation products
(LPO), as evidenced by a decrease in the content of TBA reactants by 1.7, 1.6 and 1.8 times, respectively, compared with the content
of TBA reactants in the CP group animals.

The treatment of experimental animals with the CMP and comparison drugs did not significantly affect the increased level of RG.

Conclusions

1. It has been established that the collection of medicinal plants (CMP), when administered intragastrically to male rats once a
day at a dose of 10 ml/kg of animal weight, enhances bile formation by stimulating the synthesis of bile acids, and in its properties
practically did not differ from the comparison drug Flamin and is superior to the comparison drug — choleretic collection. CMP
exhibits the properties characteristic of true choleretic animals.

2. The drug therapy in the setting of toxic hepatitis caused by tetrachloromethane accompanied by cholestasis is characterised by
a high efficiency, improving biochemical parameters in blood serum and liver homogenate.

3. It has been experimentally proved that the CMP has sufficiently pronounced choleretic and hepatoprotective properties due to
the presence of BAS in the study collection, which affect all links in the pathogenesis of HBS diseases.

4. The collection of medicinal plants can be recommended for the prevention and treatment of diseases of the hepatobiliary system.

Key words: collection of medicinal plants, choleretic effect, hepatoprotective effect, tetrachloromethane hepatitis.
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JOCJIIKEHHS )KOBUOTTHHOI I TENATONPOTEKTOPHOI JIIT
350PY JIKAPCBKHUX POCJIMH

Axmyansnicms. 3a ocmanni 20 poxie y 6cbomy c8imi npocmedcyemvcs uimka meHOeHyis 00 3p0Cmanis KilbKoCmi 3axX60plo8aHs
eenamob6iniapnoi cucmemu (I'6C), sika € ceptio3Hoio coyianbHO-eKOHOMIYHOI0 NPOOIEMOT0 OXOPOHU 300P08 '5I, MOMY W0 NPU3BOOUNDL OO0
SHUJICEHHS NPAYe30AMHOCII, THBATIOU3AYTT | CMePMHOCI HACEIeHHS.

Lle cnonyrae 00 cmeopentsi HOGUX IKAPCHLKUX 3AC00I8, 30AMHUX GNAUSAMYU HA PI3HI NAMO2EHeMUYHI TAHKU QOPMYSAHHSL | XPOHi-
sayii xeopob I'bC.
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Tomy onmumizayis papmaxomepanii I'5C 3a donomozoio 300py nikapcokux pociun 6yoe 00YinbHo0 ma epheKxmueHolo, OCKiIbKU
KOMOIHaYis TIKApCLKUX pociun, AKi Micmamo pisui epynu 6ionoeiuno akmusHux peuosutr (bAP), 6y0e KomniekcHo eniusamu Ha 6Ci
namoezenemuuni aanku 3axeopiosans I'BC. Ilpenapamu pocaunHo20 noXoOXdCeHHs MAaKoxiC YUHAMb M AKY (apmaronociuny oito, ix
MODICHA 3ACMOCO8YBAMU MPUBANUL HAC De3 3HAYHUX HeAMUBHUX 6NIUBIE HA OPeANIZM, MAIOMb WUPOKUL CHEKMP (HapMakoouHamixu.

Mema oocnioxcenna. Busuenns scoguozinnoi i cenamonpomexkmopHoi 0ii H08020 POCIUHHO20 3AC00Y, 00 CKIAOY AKO20 8X00AMb
JUKAPCHKI POCIUHU, SIKE 3ACMOCO8VIOMbCS Y MPAOUYIIHITE MeOUYUHT 0T IIKY8AHHS 3AX80PI0GAHb NEUIHKU [ JHCOGUOBUBIOHUX WLISXIE.

Mamepian i memoou. Mamepianom 0ns docniodxcenns 6ys 30ip nikapcokux pocaun (3JIP), akuil micmums Kponueu aucmu, nupito
1063y4020 KOpeHesUuwa i KopeHi, Kyib0aou Kopemi, WUnuuHy nioou, YMuHy nicko8o2o Keimku, apriku Keimxu. Yci komnonenmu 360py
63smi y makomy cniegionowtenni (1:1:1:2:1:0,5) mac. u.

Hocniooicenns scosuocinnoi akmuenocmi 3JIP nposedeno na oinux 6e3nopoonux wypax — camysax macoro mina 220-250 2. I[lepeo
eKCnepuUMeHmoM MeapuH panooMizy8anu Ha epynu 3a1excHo 6i0 macu mina. Boouuii éiosap 3JIP (1:10) enpodosaic 10 0ib 3a donomo-
2010 Memaneso2o 3010y 6HYMPIUHbOULIYHKOBO 6600UNU MEAPUHAM OOUH pa3 Ha 000y 6 003i 10 mi/ke macu meapunu, npenapam nopie-
HANHSA — dHcosyocinnuil 30ip Ne 1 (K3) y euenadi nacmoro (1:10) ésoounu ananoeiuno; npenapam nopisuanus « @raminy (6upobHuymea
AT «lanuugpapmy, m. JIveis, Ykpaina) 6600unu ooun pas na 000y 6 003i 50 me/ke macu meéapunu, wo cmanosums 1/100 6i0 maxcu-
manvho npunycmumoi 0ozu (5000 me/ke), AKy 6600uNU GHYMPIUHBOWLTYHKOE0 MmEapuHam 01 eusnavenns it JIJ[ . Ocmanne e6edenns
YCix nikapcvkux 3acodis 30iticHosanu 3a 1 200 00 3abopy dcogui. Ymicm xonecmepony 6usHa4au 3 6UKOPUCMAHHAM CIMAHOAPIMHO2O
Habopy xkniniynoi 6ioximii eupoonuymea TOB HBII « Dinicim-/iacnocmukay (Ykpaina), pisens 3aeanvHUx HCOGUHUX KUCIOM — CHEK-
mpogomomempuyHuM Memooom i3 uUKOpucmannam cmanoapmuozo nabopy @ipwu « Cormayy ([lonvwa). Taxooxc eusnavanu xona-
mo-xonecmeponosuii koepiyicum (XXK). [na koscnoi meapunu po3paxo8yeanu 3a2aibty KilbKicnb J#co84i, UpodIet)y newinKoio npo-
MA2OM YCb020 eKcnepumenny, ma ii OioXimiuni noKasHuKu.

Jocnioacenns cenamonpomexmopHol Oii’ nposedeno Ha OInuX HEMHIHUX wypax-camysx i3 macoro mina 210-250 2. Ynpoooesxc 10 0i6
00 ma nicas 8iOMeopeHHs MOOeNbHOT NAMono2ii MEAPUHAM BHYMPIUHLOULTYHKOBO 3 00NOMO2010 Memaneso2o 3010y esoounu 3JIP i JK3
y 0031 10 mn/ke i emanoHHull 2enamonpomexmop pOCIUHHO20 NOXOOHCEHHSL Ni0 Mop2o8envHolo Ha3goto «Cunibininy eupoonuymea TOB
«Dapmayesmuuna komnanis «300poeé'sy, m. Xapkie, Yxpaina, skuil micmums ekcmpaxm niooie posmoponudi nasmucmoi (y 003i 100 me/ke).

Tempaxnopmemanosuil 2enamo3o-eenamun 8i0MeopIo8aU Ha OLIUX WYPAX-CAMYAX WIIAXOM NIOWKipHo2o 8sedenns 50 % onitino2o
po3uuny mempaxiopmemary 3 pospaxyuky 0,8 ma/100 e macu meapunu, 00ur pas Ha 006y 6npo008HC 080X 0i6 Ma NaApaIenbHO NPoO0s-
orcysanu nikysanna. Koocna excnepumenmanvha epyna exniouana 14 meapun, Akux nicis 3aKinuents eKcnepumenmy po3nooiian Ha 06i
nidepynu (1 — 0n5 eusHauenns koeiyicnma macu nevinku (KMII), 2 — 0na eusHauermHs GIOXIMIYHUX NOKAZHUKIE, V CUpO8amyi Kpoei ma
eomozenami neyinku). Buseoenns meapun 3 ekcnepumenmy 30iicH08anu uepes 24 200 nicia ocmannboi in’'exyii mepmaxiopmemay.

Pesynomamu docniorcenns ma ix 0ozoeopenns. Yseoenns 3JIP, sk i peghepenc-npenapamie JK3 i @naminy, cnpusiio nROMipHOMY 00CHo-
BIPHOMY CIUM)IFOBAHHIO BUOLIEHHSL JCOBYT Y 300POBUX MEAPUH, CIIATUCTNUYHO OOCOGIPHOMY 30UTbUUEHHIO GMICHTY HCOBUHUX KUCTIOM ) HCOBUI
NOPIGHANO 3 MEAPUHAMU SPYNU THIMAKMHO20 KOHMPOTIO MA He3HAYHOMY 3pocmannio emicniy xonecmepony. 11io enmueom 3JIP i @naminy cno-
cmepieanu niosuwjennss XXK, wo xapakmepusye nimo2enti 61acmusocmi 6io102iuHO aKmMUGHUX Peuo8UH 00CTIONCYEAHUX 3AC00I8.

Ha mooeni mempaxnopmemanogoeo cenamumy cnocmepizanu, wo zacmocysants 3JIP i npenapamis nopisusanmua npuzeoouio 00
nopmanizayii koegpivienma macu nevinku (KMII) 0o pisus IK, wo ceiouums npo 3meruieHHs iHQiibmpayitino-0ecmpykmugHux npo-
yecis y nedinyi.

Tocmpe excnepumenmanvie MoOKCUUHE YPAICEHHs NEUiHKU Y eKCNePUMEHMANbHUX MBAPUH, CHpUHUHEeHe Mempaxiopemanom,
€ 00Ccmamnbo adeKkeamuolo Mooennio xonecmasy. I ocmpe ompyenns mepmpaxiopmemanom meapur 2pynu KOHMpoNbHoi Namonozii
(KTI) suknuxano nopyuenns QyHKYioHaibHo20 CMAny Ne4iHKu, Wo Xapakmepusyeaiocs 6azamoma 1a00pamopHumMu NOKA3HUKAMU.

3acmocysanns 3JIP i npenapamis nopieHanHs HOpMAizyeau 00 pieHs NOKAZHUKIE MEApuH epynu iIHMAKMHO20 KOHMPONIO AKMuUs-
nicmo AnAT, pisens JID ma 3azanvHoeo 6iIKa, KOHYEHMPAYilo X01ecmepoy.

Iicns 66edenns excnepumenmanbHuM meapunam 0ocnioxcysanoeo 3JIP i npenapamis nopisusinus (K3 i Cunibininy) éiosnauanocs
3MEHUWIEeHHS GUPAZHOCME YUMOTI3ZY, NPO WO C8I0YUMb CIAMUCIUYHO O0CIMOBIPHE 3HUJCEHHS PieHsa AnAm y cupoeamuyi Kposi 8iOHOCHO
meapun epynu KII (1,82+0,12 mxxam/n y epyni KII ma 1,29+0,10 mxkam/a, 1,28+0,05 mxxam/n i 1,36+0,12 mxkam/n 6i0nogiono nio
enaueom BAP 3JIP, JK3 i Cunibininy). Lle ceiouums npo docmamuiil yumonpomekmopHuil egpexm 0ocaioxcysanozo 36opy (3JIP).
Oxpin moeo, 3JIP cnpusg nokpawjantio 03HaK xonecmasy: GI03HAUANOCSA 3HUIICCHHS aKMUSHOCMI ¢hepmenmy nyaiucHoi ghocghamasu
(JI®) nopisnsano 3 meapunamu epynu KI1y 1,4 pazu. Ane snudicenns piens 060x gpepmenmis we ne 8iOH0GII08AI0Cs 00 PIGHSL AKMUG-
Hocmi yux ¢hepmenmis y meapun epynu IK.

3JIP 3menutysas nposigu memaboniunoi ouchyukyii eenamoyumis.: ymicm y cuposamyi Kpoei xonecmepony 3meHuiyeasca y 1,4
pasu, K [ nio 6nauBoM pegepenc-npenapamis; ymicm 3a2anvhoo o6inipyoiny — 6 1,6 pasu (nio enaueom K3 — 6 1,5 pasu, Cunibininy —
6 1,7 pasu). 3acmocysanns 3JIP i npenapamie nopieHsHHs NPAKMUYHO He 6NIUHYILO HA HOPMAI3ayiio PIGHs 3a2albH020 OLIKA.

3acmocysanns 3JIP, JK3 i Cunibopy Ha mooeni namonoziuHoi neuinku CRpusiio 3HUMCEHHIO NPOOYKMIE8 NepeKuUCHO20 OKUCHEHHS
ninioie (I10J1), npo wo ceiouume 3menwenns emicmy THK- peakmanmis y 1,7 pasu, 1,6 i 1,8 pasu 6i0nosiono nopisuano 3 ymicmom
TBK-peaxmanmis y meapun epynu KII.

Jlikysanns excnepumenmanvrux meapur 3JIP i npenapamamu nopigHAHHA He3HAUHO 6NAUBANO HA NiOguujents piens Bl

Bucnosku

1. Yemanoeneno, ujo 36ip nikapcokux pocaur (3/IP) 3a 6HympiuiHbOuLIyHKOB020 86€0€HHSL WYPAM-CAMUYIM 00UH a3 HA 000 8 0031
10 mn/ke macu meapuny niocCunioc ymeopeHHs JHco84i 3a paxyHoK CIUMYTIO8AHHS CUHME3)Y HCOBYHUX KUCTOM i 3a C80IMU 61acmusoc-
MAMU NPAKMUYHO He 8IOpI3HABCs 810 npenapamy nopisusnns Qraminy ma nepesasicae npenapam NOPIGHHHS — ACOGUOLIHHULL 30ip.
3JIP susiensie énacmueocmi, siki xapaxmepHi OJis ICMUHHUX XOJLEPEmUKie.

2. 3JIP na mai mokcuuHo20 2enamumy, GUKIUKAHO20 MEMmpaxiopmMemaHom, Wo cynpo8oOdICY8ABCs XOIeCma3oM, XapaKmepusy-
€MbCst 0CMAMHBO BUCOKOIO eHEeKMUBHICINIO, NOKPAULYIOUU OIOXIMIUHI NOKAZHUKU Y CUPOBAMYI KPOBL MA 20MO2eHAMI NEeYIHKU.

3. Excnepumenmanvho dosedero, ujo 3JIP mae docmamHubo 6upasiceni Jco8uociHHI ma 2enamonpomeKmopHi 1acmuocmi, sii
3YMO8IeH] HasA8HICMIO Y d0Caioxcysanomy 306opi BAP, wo énausaroms Ha 6ci nanku namoeenesy x6opod I'BC.

4. 36ip 1iKapcLKUX POCIUH MONCHA PEKOMEHOYBAMU OJis NPOPIIAKMUKY [ IIKY8AHHS 3AX80PI0BAHb OP2AHI6 2enamobiniapHoi cucmemu.

Knrouosi cnosa: 30ip nikapcokux pociun, JcoguoinHa 0is, 2enamonpomekmopha Ois, mempaxaiopmemaHnosuti 2enamun.
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Introduction. Over the past 20 years, there has been
a clear upward trend in the number of hepatobiliary
system (HBS) diseases worldwide, which is a serious
socioeconomic health problem (Chepelevska, 2017;
Filippova, 2019), as it leads to a decrease in the ability
to work, disability and mortality (Dziuba, 2016).

The most common diseases of the HBS are viral
hepatitis, alcoholic and non-alcoholic cirrhosis,
cholelithiasis and dysfunctional biliary tract disorders.
Disorders of the hepatobiliary tract are a global problem
in modern medicine. This prompts the development
of new medicines that can affect various pathogenetic
links in the formation and chronicity of HBS diseases
(Filippova, 2019).

Hepatoprotective agents should affect steatosis, help
prevent oxidative stress, inhibit fibrogenesis, stimulate
liver regeneration and physiological metabolic processes.
Therefore, optimisation of the pharmacotherapy of
HBS wusing the collection of medicinal plants will
be appropriate and effective, since the combination
of medicinal plants containing different groups of
biologically active substances (BAS), in the collection
will have a comprehensive effect on all pathogenetic
links of HBS diseases. In addition, herbal medicines have
a mild pharmacological effect, can be used for a long
time without significant negative effects on the body, and
have a wide range of pharmacodynamics (Chepelevska,
2017; Budniak, 2021; Budniak, 2022). Plant bioactive
substances contribute to the normalisation of liver
function because they are carriers of hydrogen and acyl
residues, stimulate intracellular metabolism, normalise
bile secretion and biliary motility, etc. The combination
of hepatoprotective and choleretic activity enhances
each other's action, which contributes to the optimisation
of the functioning of the entire HBS.

The purpose of this study was to investigate the
choleretic and hepatoprotective effects of a new herbal
remedy, which contains medicinal plants traditionally
used in traditional medicine for the treatment of liver
and biliary tract diseases.

Material and methods. The material for the study
was a collection of medicinal plants (CMP) containing
nettle leaves, wheatgrass rhizomes and roots, dandelion
roots, rose hips, cumin flowers and arnica flowers. All
components of the collection were taken in the following
ratio, wt:

Nettle leaves 1
Wheatgrass rhizomes and roots 1
Dandelion roots 1
Rose hips 2
Cumin flowers 1
Arnica flowers 0.5

The choleretic activity of the CMP was studied in
white male Wistar rats weighing 220-250 g. Before the
experiment, the animals were randomised into groups

. 250

®ditoTtepanis. HYaconuc

depending on their body weight. An aqueous decoction
of the CMP (1:10) was administered intragastrically to
animals once a day for 10 days using a metal probe at a
dose of 10 ml/kg of animal weight (Oleshchuk, 2018); the
comparison drug choleretic collection No. 1 (CC) in the
form of an infusion (1:10) was administered similarly;
the comparison drug «Flamin» (manufactured by JSC
«Halichpharmy, Lviv, Ukraine) was administered once
a day at a dose of 50 mg/kg of animal weight, which is
1/100 of the maximum permissible dose (5000 mg/kg)
administered intragastrically to animals to determine its
LD.,. The last administration of all drugs was performed
1 hour before bile collection.

The bile-forming function of the animal liver was
determined by a well-known method (Stefanov, 2001).

Indicators of bile secretion, cholate and bile
formation were determined in the experimental animals:
bile secretion intensity, bile acids and cholesterol content
in bile, which are indicators of the synthetic function
of the liver. The cholesterol content was determined
using a standard clinical biochemistry kit manufactured
by “Filisit-Diagnostics” LLC (Ukraine), the level of
total bile acids was determined by spectrophotometric
method using a standard kit from “Cormay” (Poland).

The cholate-cholesterol coefficient (ChC) was
also determined, which is the main indicator of bile
lithogenicity. For each animal, the total amount of bile
produced by the liver throughout the experiment and its
biochemical parameters were calculated.

The hepatoprotective effect was studied in white male
Wistar rats weighing 210-250 g. Before the experiment,
the animals were randomised into experimental groups
depending on body weight. Within 10 days before and
after the reproduction of the model pathology, the ani-
mals were administered intragastrically with a metal
probe with the help of CMP andCC at a dose of 10 ml/kg
and a reference hepatoprotector of plant origin under the
trade name ‘Silibinin” manufactured by LLC “Pharma-
ceutical Company “Zdorovia”, Kharkiv, Ukraine, con-
taining milk thistle fruit extract (at a dose of 100 mg/kg).

Tetrachloromethane hepatitis accompanied by
cholestasis was reproduced in white male rats by
subcutaneous injection of a 50 % tetrachloromethane
oil solution at the rate of 0.8 ml/100 g of animal weight
(Stefanov, 2001; Oleshchuk, 2018; Feshchenko, 2019),
once a day for 2 days and continued treatment in
parallel. Each experimental group included 14 animals,
which at the end of the experiment were divided into
two subgroups (1 — for determination of liver mass index
(LMI), 2 — for determination of biochemical parameters
in blood serum and liver homogenate). Animals were
withdrawn from the experiment 24 h after the last
injection of tertachloromethane.

The state of the liver was assessed by the activity of
the marker enzyme of cytolysis alanine aminotransferase
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(AIAT) (Reitman-Frankel method, using the test kit
«Lachemay, Czech Republic); cholestasis — by the level
of alkaline phosphatase (ALP) (using standard kits from
«Filicit-Diagnostics, Ukraine») in the blood serum.
Integral indices characterising the state of metabolism
in the body were also determined: the level of total
protein (by the biuret method, test kit «Lachemay,
Czech Republic), the concentration of cholesterol and
total bilirubin in the blood serum (using standard kits of
«Filisit-Diagnostics, Ukraine») (Oleshchuk, 2018).

The experiments were carried out in accordance with
EU Council Directive 2010/63/EU on the implementation
of laws, regulations and administrative provisions of the EU
Member States on the protection of animals used for experi-
mental and other scientific purposes (Stefanov, 2009).

Research results and discussion. The results of the
study showed that the administration of CMP, as well as
the reference drug CC, contributed to a moderate reliable
stimulation of bile secretion in healthy animals. During 3
hours of the experiment, the volume of bile secreted under
the influence of CMP and CC increased by 1.5 times, and
under the influence of «Flamin» — by 1.6 times (table 1).

An increase in the content of bile acids in bile is
considered to be a more important property of the
choleretic effect of the proposed product than an increase
in the volume of bile secreted.

The use of CMP and CC at a dose of 10 ml/kg animal
weight led to a statistically significant increase in the bile
acid content in bile by 1.5 and 1.4 times, respectively,
compared to animals of the intact control group (fig. 1),
although the relative cholesterol content did not change
significantly (fig. 2). The comparison drug Flamin also
statistically increased the content of bile acids by 1.6
times compared to intact control animals. Cholesterol
content did not increase significantly in all samples.
ChC increased by 1.2 and 1.3 times under the influence
of CMP and Flamin, which characterises the lithogenic
properties of the biologically active substances of the
studied products (fig. 2).

mg/%
“ 1155 1250
1500 ~ 790 1099
1000 <
500 -~
0
IC CMP CcC Flamin
uBA

Fig. 1. Diagram of changes in bile acids content
under the influence of medicinal plant collection
BA- bile acids; CMP — collection of medicinal plants;
CC - choleretic collection; IC — intact control.

ChC
~ 7 terol, mg/%

cC
= Cholesterol, mg/%

Flamin
ChC

Fig. 2. Diagram of changes in biochemical
parameters of liver function under the influence
of medicinal plant collection:

ChC - cholate-cholesterol coefficient;
CMP - collection of medicinal plants; CC —
choleretic collection; IC — intact control.

Thus, the study on experimental animals showed that
CMP exhibited properties characteristic of true choleretic
agents, as it enhanced bile formation by stimulating the
synthesis of bile acids, and its properties were practically

Table 1

The effect of the collection of medicinal plants on the change in biochemical indicators of liver function
under the conditions of administration to groups of animals for 10 days (M+m, n=7)

Volumetric rate of bile The content of Cholesterol
. secretion, ml/100g/3 h . oy . .. Cholate-cholesterol
Experimental group Dose . bile acids in bile | content in bile .
(p — level of significance o N coefficient (ChC)
relative to IC) (mg%) (mg%)
Intact control (IC) — 0,78+0,05 790+29 26,0+0,9 30,40+0,55
CMP 10 ml/kg 1,19+0,06* 1155+25* 32,5+1,6* 35,54+0,69*
CC 10 ml/kg 1,13+0,07* 1099+34* 31,94+2,2% 34,45+0,91*
Flamin 50 mg/kg 1,25+0,08* 1250+71%* 32,5+0,5* 38,46+0,99*
Notes:

1. * — the differences are statistically significant relative to the intact control group (according to the Mann-Whitney test, p<0,050);

2. n — the number of animals in the group;
3. CMP — collection of medicinal plants;
4. CC — choleretic collection.
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indistinguishable from the comparison drug Flamin and
superior to the comparison drug choleretic collection.

In the model of tetrachloromethane hepatitis, it
was observed that liver damage was accompanied by
a statistically significant increase in liver mass index
(LMI) in animals of the control pathology group (CP)
compared to the intact control (IC), which is the result
of increased hepatic tissue edema and indicates a
hemodynamic disorder. The use of CMP and comparison
drugs led to the normalisation of this indicator to the
level of IC, which indicates a decrease in infiltration and
destructive processes in the liver (table 2).

Acute experimental toxic liver injury in experimental
animals caused by tetrachloroethane is a sufficiently
adequate model of cholestasis. Acute tetrachloromethane
poisoning of animals of the control pathology group (CP)
caused a violation of the functional state of the liver, which
was characterised by many laboratory parameters (table 3).

Liver damage was accompanied by an increase in lipid
peroxidation (LPO), which necessitates the determination
of the content of LPO products — TBA reagents and
the level of one of the components of the physiological
antioxidant system (PAS): reduced glutathione (RG) in
the liver homogenate (Oleshchuk, 2018).

The use of CMP and comparison drugs normalised
the values of these parameters to the level of animals of
the intact control group, which indicates a decrease in
infiltration and destructive processes in the liver.

After the administration of the CMP studied drug and
comparison drugs (CC and Silibinin) to the experimental
animals, a decrease in the severity of cytolysis was
observed, This is evidenced by a statistically significant
decrease in serum AlAt levels relative to animals of
the CP group (1.82+0.12 pgAt/L in the CP group and
1.29+0.10 pgAt/L, 1.28+0.05 pgAt/L and 1.36+0.12
ugAt/L, respectively, under the influence of the BAS

Table 2

The influence of the collection of medicinal plants and reference drugs on the liver weight ratio
in the model of its tertrachloromethane lesion

Experimental groups The :f"ttlllil:;flght (}Zetll%:tlzaf ;:; Mortality, % Liver mass, g LMI
IC 218,50+5,55 246,0+5,63 0 5,61+0,09 2,28+0,08%*
CP 258,67+7,43 189,50+5,14 33,33 5,25+0,24 2,77+0,204
CP+ CMP 240,50+6,83 218,36+13,35 14,28 5,13+0,22 2,35+0,10%
CP+CC 245,51+5,73 220,15+10,25 14,28 5,05+0,18 2,29+0,08*
Silibinin 249,17+2,71 220,8349,52 0 5,22+40,18 2,38+0,10%*
Notes:
1. * — statistically significant differences relative to control pathology (p<0,05)
2. # — statistically significant differences relative to the group of intact control animals
Table 3

The effect of the collection of medicinal plants and comparative drugs
on the condition of the liver of rats in the model of tetrachloromethane liver damage

i CP+
Experlme:ntal groups IC CP CP+ CMP, CP+ CC, Silibinin,
animals 10 ml/kg 10 ml/kg 100 mg/kg
Blood serum
Alanine aminotransferase, pkat/l 0,75+0,03 1,82+0,12* 1,29+0,10%/** 1,28+0,05%/** 1,36£0,12%/**
Alkaline phosphatase, mmol/s*1 2,72+0,12 5,94+0,35% 4,38+0,48** 4,28+0,52%* 4,14+0,57**
Total protein, g/ 67,1+3,7 45,74+2,9% 50,4+3,5% 49,8+1,4* 50,9+1,5%
Cholesterol, mmol/l 1,75+0,15 3,65+0,16* 2,56+0,06%/** 2,35+0,22%/** 2,55+0,02%/**
Total bilirubin, umol/l 14,20+0,45 | 29,14+0,42* 18,44+0,54* 19,12+0,65* 16,8440,40%/**
Liver homogenate
TBA reagents, umol/l 62,1+4,2 111,1+11,7* 65,745,5%* 69,1+4,3%* 61,944, 3%*
Reduced glutathione (RG), umol/l | 5,12+0,34 %r,)il(;f (())’62761; 3,53+0,17* 3,50+0,11* 3,56+0,29*

Notes:

* the differences are statistically significant relative to the animals of the intact control group at the significance level p<0.05 (ac-

cording to the Newman-Keuls test),

e the tendency to differ relative to the animals of the intact control group at the significance level of p<0.05 (according to the

Newman-Keuls test)0,05<p>0,1,

** the differences are statistically significant relative to the animals of the control pathology group at the significance level p<0.05

(according to the Newman-Keuls test)
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CMP, CC and Silibinin). This indicates a sufficient
cytoprotective effect of the studied collection. In addition,
CMP contributed to the improvement of cholestasis signs:
a 1.4-fold decrease in the activity of the enzyme alkaline
phosphatase (ALP) was observed compared to the animals
of the control group. However, the decrease in the level
of both enzymes has not yet been restored to the level of
activity of these enzymes in the IC group.

CMP reduced the manifestations of metabolic
dysfunction of hepatocytes: the serum cholesterol
content decreased by 1.4 times, as under the
influence of reference drugs; the total bilirubin
content — by 1.6 times (under the influence of CC — by
1.5 times, Silibinin — by 1.7 times). The use of CMP
and reference drugs had virtually no effect on the
normalisation of total protein levels.

The use of CMP, CC and Silibor in the model of
pathological liver contributed to the reduction of lipid
peroxidation products (LPO), as evidenced by a decrease
in the content of TBA reactants by 1.7, 1.6 and 1.8
times, respectively, compared with the content of TBA
reactants in the control group animals.

The treatment of experimental animals with the CMP
and comparison drugs did not significantly affect the
increased level of RG.

Theresults of the study showed that the use of drug therapy
in the setting of toxic hepatitis caused by tetrachloromethane,
accompanied by cholestasis, is characterised by a sufficiently
high efficiency, improving biochemical parameters in blood
serum and liver homogenate.

Thus, it has been experimentally proven that
the collection of medicinal plants has sufficiently
pronounced choleretic and hepatoprotective properties
due to the presence of BAS in the studied collection,
which affect all links in the pathogenesis of HBS
diseases. Stinging nettle has multivitamin, antibacterial,
antidiabetic, choleretic, anti-inflammatory, antitumour
effects; it stimulates metabolism, increases muscle tone
of internal organs, improves cardiovascular system and
liver function, reduces alcohol intoxication, normalises
lipid metabolism, stimulates tissue regeneration and
has an adaptogenic effect (Buchko, 2016). Creeping
wheatgrass is a diuretic, expectorant, diaphoretic,
litholytic,  anti-inflammatory,  anti-diabetic ~ and
hepatoprotective agent. It is used to treat urolithiasis,
gallstones, chronic liver and gallbladder diseases (Balch,
2002; Feshchenko, 2021). It has been established that
creeping wheatgrass BAS have anabolic, antioxidant
and immunomodulatory activity (Marchyshyn, 2006;
Slobodianiuk, 2021; Zaychenko, 2023). Medicinal
dandelion and the herbal remedies it contains are
used as an appetising, choleretic, anti-inflammatory,
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hepatoprotective, anticancer, hypolipidemic, diuretic
and mild laxative. It is also used for metabolic disorders,
diabetes mellitus, and atherosclerosis (Tsal, 2004; Fan,
2023; Erdem, 2024). Dog rosehip has a wide range
of biological activity: antioxidant, antimutagenic,
anticarcinogenic activity, choleretic, wound healing,
anti-inflammatory, cardioprotective, anti-ulcerogenic,
probiotic, antimicrobial effects (Hudzenko, 2015;
Miljkovié, 2024).

The inflorescences of the sandy cumin have long been
used in traditional medicine for their choleretic, diuretic,
anti-inflammatory and detoxifying properties. Various
parts of the plant were used in infusions to treat cystitis,
arthritis, rheumatism and gout, and to treat gallbladder
diseases (Pljevljakusic, 2018). To date, antioxidant, anti-
diabetic, neuroprotective, choleretic, hepatoprotective,
antibacterial properties of biologically active substances
of sandy cinquefoil have been studied. The choleretic
and hepatoprotective effects of the plant are explained
by the antioxidant properties of its phenolic compounds
and flavonoids. The biologically active substances of
sandy cumin also increase bile secretion, reduce bile
viscosity and bile acid concentration, and increase the
content of cholates and bilirubin in bile (Babota, 2018;
Danaila-Guidea, 2022).

Arnica montana is widely used in traditional
and modern evidence-based medicine due to its
antibacterial, antitumour, antioxidant, anti-inflammatory,
immunomodulatory and antifungal properties. Arnica
also has analgesic, anti-rheumatic, cardiotonic,
antispasmodic, anti-arthritic, anti-sclerotic, pronounced
choleretic effects, and lowers blood cholesterol levels. It
is a remedy for cholecystitis, hepatitis, cholelithiasis and
cholangitis (Kriplania, 2017; Smith, 2021; Rohrl, 2023).

In view of the above, the collection of medicinal
plants can be used in the industrial production of herbal
medicines intended for the treatment and prevention of
diseases of the hepatobiliary system.

Conclusions

1. It has been established that the collection
of medicinal plants (CMP), when administered
intragastrically to male rats once a day at a dose of
10 ml/kg of animal weight, enhances bile formation
by stimulating the synthesis of bile acids, and in
its properties practically did not differ from the
comparison drug Flamin and is superior to the
comparison drug - choleretic collection. CMP
exhibits the properties characteristic of true
choleretic animals.

2.The drug therapy in the setting of toxic hepatitis
caused by tetrachloromethane accompanied by
cholestasis is characterised by a high efficiency,
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improving biochemical parameters in blood serum BAS in the study collection, which affect all links in
and liver homogenate. the pathogenesis of HBS diseases.

3.1t has been experimentally proved that the 4.The collection of medicinal plants can be
CMP has sufficiently pronounced choleretic and recommended for the prevention and treatment of
hepatoprotective properties due to the presence of diseases of the hepatobiliary system.
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