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Mema. Memoio pobomu 6yna po3podKka mMemoodoaoSIUHUX 3acad 3 0OIPYHMYBAHHS 6UOOPY JIKAPCOKUX POCIUH
ma gimonpenapamis npu 3axe0PIOGAHHAX 2eNAMOOINIAPHOT cucmemuy ma USHAYEHHs ACNEeKMis iX payionantbHo-
20 3aCMOCYBAHHSL.

Memoou docnioxcennsa. Jlocniodcenuss 30IUCHIOBANU WIIAXOM AHATIZY HAYKOBUX AIMepamypHux gioomocmetl i
DPe3VIbMamie 81ACHUX eKCHePUMEHMANbHUX O0CTIONCEHb 3 BUSHAYEHHS 8NAUBY 2PYN POCIUHHUX DIONO02IUHO aK-
muenux pedosut (BAP) na namku namonociyno2o npoyecy npu 3aX80pIOSAHHAX NEUiHKU MA HCO8UOBUBIOHUX
WIAXIE.

Pe3ynomamu docnioxycenns. I enamonpomexmopu poCiuHH020 NOX0OIICEHHA € OOCMAMHbO YUCETLHONO 2PYNOI0
npenapamie i CMaHo8simb NOHAO NOJOBUHY 6CIX HAAGHUX HA (PaApMAYesMUYHOMY PUHKY 2eNAMONPOMeKmopIs.
Cepeo nonyasipHux JiKapcyKux pociun ma npenapamie Ha ix ocHo8i (MOHO- ma 6a2amoKOMNOHEHMHUX) 6U3HA-
Y@My po3MOPONULY NIAMUCHLY, APMUUIOK NOCI6HUT, PYMKY JIKAPCLKY, OCHOGHUMU 2pYNamu Oll04UUX pevyosuH 8
AKUX € PagoHOIOU, 2IOPOKCUKOPUYHI KUCIOMU MA AIKAI0IOU 8i0n06i0H0. Xoua HACnpasdi cCnekmp AiKapCbKux
pocnun (ma epyn 0ioI02IMHO AKMUSHUX PEHOBUH), WO 3ACMOCO8YIOMbCA 0 NPOPINAKMUKYU ma NiKy8aHHs 3a-
X80pIo8aHb cenamobiniapHoi cucmemu, € Habazamo wiupwum. Tomy y cmammi 06IpYHMOBAHO HeOOXIOHICIb PO-
3pOOKU aneopummy ubopy HIKApCbKUX pOCIuH Ol JNIKYBAHHS 3AX80PI06AHb 2enamoobiniapHoi cucmemu, wo oa-
3YEMbCA HA BUHAYEHH] OCHOBHUX eMIONI02ITYHUX MA NAMO2EHEMUYHUX ACNeKMAX 3aX80PI08AHb NeUIHKU Md JHCO-
8U0BUBIOHUX WIIAXIB, OCOONUBOCMAX 3ACMOCYBAHHS NIKAPCOKUX POCIUH, CHeKMp Oii AKUX 00yMO8NIeHUll pi3HUMU
epynamu OioN02iYHO AKMUBHUX PEYOBUH.

Bucnoexu. Ha ocrosi naykosux gioomocmetl wjo0o emionozii, 0CHOBHUX TAHOK NAMOI02IYHO20 npoyecy ma
OCHOBHUX KAIHIKO-OI0XIMIYHUX CUHOPOMIG 3AX60PI06AHbL 2eNaAmMODINIAPHOL cucmemu NpeoCcmasieHo OCHOGHI
HANPAMKU JIKY8AHHS OAHUX 3AXB0PI06AHL POCAUHHUMU 3acobamu. OOIpyHmosano neobXioHicmes po3po 6-
JIEHHST MEMOOO0N02IUHUX 3ACA0 3 0OIPYHMYBAHHS GUOOPY NIKAPCHKUX POCIUH ma (imonpenapamie npu 3d-
XBOPIOGAHHAX 2enamobiniapHoi cucmemu ma 6USHAYEHHA Acnekmis ix payionanrvnozo zacmocysauts. Cgho-
PMYIbOBAHO OCHOBHI NPUHYUNU 3ACMOCYBAHHS NIKAPCOKUX POCAUH NPU 3AXE0PIOGAHHAX NEYIHKU MA IHCOEY O-
BUBIOHUX WAAXIE

Knrouosi cnosa: nikapcoki pociunu, Memooonoisi ubOOpy, payioHaibHe 3acmocy8anHs, 2enamonpomeKmopHa

0151, HCOBUOZIHHA OIS

1. Introduction

Diseases of the gastrointestinal tract are fairly
widespread throughout the world, and each year in the
structure of internal diseases, the proportion of gastroen-
terological pathology increases. Diagnosis and treatment
of diseases of the digestive tract are complicated by the
combination of pathology of various organs and systems,
since these organs are not only anatomically, but also
functionally closely related. Diseases of the gallbladder
and the bile-excreting system are the most common
among pathology of the gastrointestinal tract and do not
have age-specific characteristics, but, according to statis-
tics, women are more prone to development of this pa-
thology than men (the ratio is about 6-10:1). Drug treat-
ment is aimed at reducing pain and dyspeptic manifesta-
tions. Today, hepatoprotectors of plant origin are used
most often (up to 54 %), while the proportion of phos-
pholipid preparations is 16 %, and other means, in par-
ticular synthetic organotherapy drugs and preparations of
amino acids, — 30 % of the total number of hepatoprotec-
tors [1].

The main therapeutic directions of phytotherapy
in diseases of the hepatobiliary system (HBS) are:

— rehabilitation after chronic acute respiratory dis-
eases and chronic exacerbations;

— prevention of possible relapses of HBS diseases;

— restoration of disturbed metabolic processes in
steatosis and steatohepatitis of different etiology, post-
holecystectomy syndrome, etc.;

—reduced side effects of chemotherapy drugs;

—reduction of the overall reactivity of the organ-
ism as a result of adverse environmental factors.

Phytotherapy in case of chronic diseases of the
liver and gall bladder (as well as for other chronic dis-
eases) should last, usually for several months. It is desir-
able, within a few weeks after treatment with one species
of plants to switch to the use of another, which shows a
similar effect. In case of necessity of prolonged use of
choleretics it is expedient to use one drug for no more
than 3 weeks, then replace it with another. Also useful
are rationalized combinations of medicinal plants [2, 3].

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

It is quite difficult to classify medicinal plants that
affect only the liver or only on the bile ducts. The reason
is that no plant affects only one active component. There
are plants that affect mainly on liver parenchyma, others
- on the allocation of bile, while showing their own ther-
apeutic effect and in gallstone disease, the third - due to
its antispasmodic effect, can greatly ease the condition of
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patients with dyskinesia of the bile ducts. Some medici-
nal plants with choleretic (or cholespazmodic action on
the bile ducts) have a bacteriostatic or bactericidal effect
- so they can be used as an auxiliary agent in the treat-
ment of cholangitis and cholecystitis [3, 4].

Therefore, it is important in the application of
plant hepatoprotectors to determine not only their indica-
tions for applications and therapeutic properties, but also
the consideration of contraindications and side effects in
the application, age limits and peculiarities of applica-
tion, in particular, in pediatrics.

3. Analysis of recent studies and publications in
which a solution of the problem and which draws on
the author

In modern scientific literature there are presented
studies on the choice of hepatoprotectors. Thus, in the
work [5] for choosing a hepatoprotector it is recom-
mended to take into account a number of factors:

— the presence or absence of cholestasis;

—expression of the inflammatory process in the
liver (cytolysis syndrome — elevation of ALT, ACAT);

— establishment of the etiological factor of the
disease;

— achievement of antifibrotic effect;

— presence of concomitant diseases of the biliary
system, improvement of digestive processes.

Principal point of view of authors [6] is the defini-
tion of a phased approach to hepatoprotective therapy
with the formation of priority selection of a particular
drug, depending on the stage of chronic liver disease.
Thus, the authors distinguish the following stages of
hepatoprotective therapy:

I. Initial stage — aimed at emergency "prosthetics"
of metabolic processes of the liver and relief of major
clinical and biochemical syndromes.

I. The basis phase — primarily involves the pre-
vention of the development and treatment of fibrosis and
cirrhosis of the liver.

I11. Supporting stage — is determined by the main
pathogenetic syndrome, which is not localized in the
previous stages and is associated with clinical conditions.
The purpose of this stage is the selective "prosthetics"” of
the metabolic functions of the hepatocytes that have not
been restored. This stage is carried out prolonged (some-
times indefinitely) or as needed.

4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

The above publications do not provide infor-
mation on the choice of hepatoprotectors of plant origin,
which are a sufficiently large group of drugs and repre-
sent more than half of all available hepatoprotectors in
the pharmaceutical market. Among the popular medicinal
plants and preparations based on them (mono- and multi-
component) are the silybum marianum, the artichoke,
and the fumarium officinalis which contains as the main
groups of active substances flavonoids, hydroxycholic
acids and alkaloids, respectively. Although, in fact, the
range of medicinal plants (and groups of biologically
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active substances) used for the prevention and treatment
of diseases of the hepatobiliary system is much wider.
This, in our opinion, necessitates the development of
methodological grounds for the substantiation of the
choice of medicinal plants and phytopreparations in dis-
eases of HBS and determining the aspects of their ration-
al use.

5. Formulation of goals (tasks) of the article

The purpose of the work was to develop methodo-
logical bases for substantiating the choice of medicinal
plants and phytopreparations in diseases of the HBS and
determining the aspects of their rational use.

6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

When choosing a strategy for treatment of diseas-
es of the hepatobiliary system and the prescriping of
hepatoprotective agents of plant origin, the first priority
is to identify the etiological factors of the disease, the
main among which are eating disorders, stress, alcohol
abuse, smoking, infection, hereditary factors [7, 8].

The next step is to identify the pathogenetic parts
of the disease for the purpose of prescribing drugs with a
certain spectrum of pharmacological action, which will
contribute to the restoration of the physiological func-
tioning of the affected organ (or organs) [8].

Undoubtedly important in the appointment of
therapy is the definition and consideration of contraindi-
cations for the use of medicinal products (Fig. 1).

Therapeutic properties and pharmacological ac-
tions of medicinal plants used in the treatment of diseases
of the liver and bile ducts are determined by biologically
active substances (BAS) containing medicinal plants and
the predominant content of certain groups of BAS, re-
sponsible for one or another pharmacological effect, -
active substances (Fig. 2).

Among the most common hepatoprotectors of
plant origin should be noted preparations of the silybum
marianum (Fig. 3) [9].

Bioflavonoids are easily oxidized and, when in
contact with free radicals, form small active compounds
that cannot support the chain reaction of peroxidation of
lipids. In addition, silybum flavonoids contribute to the
accumulation of natural antioxidant glutathione in
hepatocytes. This ensures the stabilization of hepatocyte
membranes, limiting the damaging effects of adverse
factors and maintaining the integrity of the liver cells.
The membrane-stabilizing effect of silybum flavonoids is
also due to the fact that silibinin directly interacts with
hepatocyte membranes [10]. Silymarin also activates
metabolism in the liver, which results in the normaliza-
tion of proteinuria of the liver, increased regeneration of
hepatocytes and the restoration of their functions. Si-
lybinin stimulates RNA polymerase in the cellular nucle-
us, which activates transcription and speed of RNA syn-
thesis in liver cells, increases the amount of ribosomes
and activates the biosynthesis of structural and functional
proteins [11].
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Plant remedies used in liver and biliary ducts diseases
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Fig. 1. Algorithm of choice of medicinal plant raw material in diseases of the liver and bile ducts
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Fig. 2. BAS of medicinal plants responsible for pharmacological action
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Fig. 3. Medical plants raw material, containing flavonoids and hydroxycinnamic acids

In the development of the drug effects of the drug
on the basis of sylibum marianum, it is important both to
reduce the synthesis of collagen and to stabilize hepato-
cyte membranes.

The hepatoprotective effect of artichokes is due to
a significant concentration BAS in the plant with antiox-
idant activity (flavonoids, cinarin, organic acids, etc.)
(Fig. 3, Fig. 7). Drugs improve detoxicant function of the
liver, exhibit choleretic effect. The components of the
extract from fresh artichoke leaves - ascorbic acid, caro-
tene, B vitamins, inulin - normalize metabolic processes,
contribute to lowering serum cholesterol and normalizing
lipid metabolism, which is also used in atherosclerosis.
Acrtichoke preparations provide a diuretic effect, promote
the excretion of urea from the body, toxins (including
nitro compounds, alkaloids, metals), in connection with
which are shown in chronic renal insufficiency [12, 13].

Among the medicinal plants containing flavo-
noids, the attention is paid to the bupleurum aureum, a
plant that has not been fully investigated in our region,
but is known for its healing properties in diseases of the
hepatobiliary system [14]. The plant is also characterized
by the content of sterols (stigmasterol, a-spikostylol),
which are involved in the formation of therapeutic action.

Biologically active substances of the fumaria of-
ficinalis (Fig. 4), primarily alkaloid fumarin, normalize
the function of biliary tract (with violations both in hyper
and in the hypokinetic type), restore their drainage func-
tion, preventing the development of stagnation of bile
and the formation of concrements in the gall bladder and
biliary tract (the latter is important after cholecystecto-
my). Fumarin exhibits antispasmodic and restorative
effect, strengthens the secretion of the stomach glands.

Among the alkaloids-containing medicinal plants,
the Salsola collina [15] deserves attention and detailed
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study, the main active substances of which are also ami-
noacids (Fig. 6) and polysaccharides (inulin) (Fig. 7).

Choleretics activates the external liver function
and increase the allocation of bile into the duodenum
[16]. They are conventionally divided into:

— choleretics — increase the secretion of bile from
hepatocytes;

— cholecinetics — promote the allocation of bile in
the intestine;

— cholespasmolytics — improve the removal of bile
due to the removal of bile duct spasm;

— cholelitholytics — contribute to a profound
change in the physical and chemical properties of bile
and dissolution of stones in the gall bladder.

Some choleretics simultaneously enhance the
formation and allocation of bile. It is difficult to classify
medicinal plants for the predominant influence on the
liver and bile ducts [17].

Choleretic drugs are divided into true choler-
etics (affect the secretory mechanism of bile for-
mation) and hydrochloric acid (increasing the amount
of bile mainly due to an increase in its content of wa-
ter) [18]. The group of true choleretics among the
herbal means include drugs based on the helichrysum
flowers, zeae maydis styli cum stigmatis, the roots of
berberis, etc. Natural choleretics contain essential oils,
resins, flavonoids, phytosterols, etc. Today there are
more than 100 plants, which preparations can be used
as choleretic. They directly stimulate metabolic and
synthetic processes in hepatocytes, synthesis of bile
acids, cholesterol, bilirubin and other organic bile
compounds. Herbal preparations, in addition to
choleretic action, normalize and stimulate the secre-
tion of the stomach, pancreas, increase the enzymatic
activity of gastric juice, have antimicrobial (tanace-
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tum, peppermint), anti-inflammatory (rosae, helichry-
sum) action, reveal cholespasmolytic (helichrysum,
zeae maydis, peppermint) and cholecinetic (tanacetum,

petroselinum, berberis) activity, reduce the viscosity
of bile (helichrysum, zeae maydis) and increase the
content of cholates in it (rosae).

—_—-

Salsola collina Fumaria officinalis
(grass) (grass)

Berberis vulgarum
(leaves, roots)

Chelidonium majus
(grass)

NN

Hepatoprotectors

Choleretics

Cholecinetics ’ Cholespasmolytics

|

Atropa belladonna
(leaves, grass, roots)

Fig. 4. Medicinal plant raw materials containing alkaloids

Secretion of bile (its water component) increase
salicylates, preparations of valerian. In fig. 3 there are
medicinal plants containing flavonoids and hydroxycoric
acids. Indications for the use of choleretics are inflamma-
tory and functional diseases of the liver, gall bladder and
bile ducts in the phase of declining exacerbation or re-
mission (chronic hepatitis, cholecystitis, cholangitis,
etc.). In this case, true choleretics can also be prescribed
to patients with gallstone disease. The use of choleretics
improves the secretion of bile acids. In the presence of
inflammatory, infectious processes in the liver, gall blad-
der or bile ducts in treatment, in addition to choleretic
drugs, broad-spectrum antibiotics and modern chemo-
therapeutic agents should be included.

Choleretics also include medicinal plants contain-
ing alkaloids (berberis vulgaris, fumaria officinalis)
(Fig. 4), essential oils (anethum graveolens, melissa
officinalis) (Fig. 5), anthraquinones (rhamnus frangula,
cassia acutifolia) (Fig. 5)

Cholecinetic drugs, distributed by the content of
active substances and presented in fig. 3-5, can act either
by stimulating the contraction of the gall bladder and
relaxing the Ophi sphincter (cholecinetics), or by reduc-
ing the tonus of the gall bladder, biliary tract and sphinc-
ter of Oddi (cholecinetics). Indications for the use of
cholecinetics is a hypotonic form of dyskinesia of the
biliary tract, duodenal sensing.

Indications for the use of plant cholespasmolyt-
ics (Fig. 3-5) are the hyperkinetic form of biliary
dyskinesia, gallstone disease. Phytotherapeutic agents

with choleretic action taken in 15-30 minutes before
eating cause active ejection both parenchymatous and
gallbladder bile into the duodenum, with this release
approximately coinciding in time with the moment of
receipt in it of the first portions of food. Thus, there is
activation of not only the activity of the liver, but also
digestion in general. In addition, most choleretics
contain essential oils and other BAS that directly
stimulate all digestive glands.

The therapeutic action of most herbal preparations
used in liver pathology is aimed at reducing damage and
liver fibrosis, correction of dyskinesia of the biliary tract.

Essential oil plants are widely used in the treat-
ment of diseases of the liver and biliary tract (Fig. 5).
Essential oils have a weak irritant effect, and, therefore,
stimulate the evacuation of bile, as well as relieve spasm
of the biliary tract. Essential oils are active metabolites of
metabolic  processes, have antimicrobial, anti-
inflammatory and antispasmodic effects, which is espe-
cially important for spasticity of biliary tract [2].

The mechanism of action of herbal preparations
consists, in particular, in direct stimulation of the secretory
function of hepatocytes (for example, essential oils of
juniper, anethum, coriandrum, origanum, carum), an in-
crease in the osmotic gradient between the bile and blood,
and the increase in the flow of bile ducts of water and
electrolytes, stimulation receptors of the mucous mem-
brane of the small intestine, which promotes the activation
of the autocrine system of regulation and enhancement of
the formation of bile.
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In the treatment of the liver and bile ducts also
used plants with bitters (iridoids) (Fig. 6). Iridoids (for
example, taraxacum and millefolium) cause reflex en-
hancement of cholecystokinin release, and, consequently,
increase bile excretion. In chronic cholestatic hepatitis,
the main focus should be on identifying and eliminating
the cause of cholestasis.

The mechanism of choleretic effect consistently
include irritation of the mucous membrane of the duo-
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denum, release of cholecystokinin, the latter causes
the reduction of the gall bladder and simultaneously
relaxes the sphincter of the hepatic pancreas ampoule
[2]. The spasmolytic action of flavonoids is myotropic
in nature.

Choleretic plants improve bile duct function of the
liver, enhance the excretory function of the gall bladder
and bile ducts. Thus, and in this case, phytotherapy af-
fects the pathogenetic links of the disease.
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Fig. 5. Medicinal plant raw materials containing vitamins, essential oils, anthraquinones
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Fig. 6. Medicinal plant raw materials containing aminoacids
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Fig. 7. Medicinal plant raw materials containing polyunsaturated fatty acids, sterols, iridoids, polysaccharides

Magnesium ions, which are part of herbal medi-
cines, can stimulate the secretion of cholecystokinin by
the epithelial cells of the duodenum, with which choleci-
netic effects of arnica, betulae, helichrysum, rosae and
anethum are likely to be associated.

When plants with different mechanisms of
cholecinetic effect combined the effect is intensified. In
addition to choleretic activity, many plants have antimi-
crobial, anti-inflammatory, antihypoxic effects and hepa-
toprotective properties.

At present, hepatoprotectors are used in the inte-
grated therapy of liver diseases [19]. To hepatoprotector
include also various herbal products, which have a thera-
peutic effect in diseases of the liver. Among them the
most well-known are various medicinal forms of silybum
marianum, helidonium, fumarium, artichoke, chicory,
millefolium, cassia, and others. (Fig. 3, 4, 6, 7).

Aminoacid preparations (Fig. 6) are mainly dona-
tors of thiol compounds (methionine, ademetionin). Due
to the labile methyl group, methionine is involved in the
transmethylation reactions that underlie the synthesis of
choline, creatine, in the disinfection of various toxic
substances. Methionine has a pronounced lipotropic
effect, prevents fatty liver infiltration, normalizes the
synthesis of lecithin necessary for the formation of lipo-
proteins in the liver. Increases the number of phospholip-
ids in hepatocyte membranes, normalizes their permea-
bility, and accordingly - intensifies metabolism, ex-
change of components of the antioxidant system of the

liver (increases the level of glutathione), exhibits hypo-
cholesterolemic activity.

Phytotherapy of gallstone disease is aimed at re-
ducing inflammation in the bile ducts and in the
gallbladder, improving the bile output, eliminating meta-
bolic disturbances, destroying small stones, and the effect
on concomitant diseases. For the treatment are used:
flowers of chamomile, leaves of salvia, leaves of betula,
flowers of arnica, leaves of berberis, leaves of plantago,
grass of artemisia, rhizomes of acorus, fructus of rosa,
grass of polygonum, fruits of carum, stigmata maydis,
flowers of tanacetum, thymus, etc.

The dissolution of stones is facilitated by the po-
lygonum aviculare, the leaves of fragaria vesca, the roots
rosa majalis, and others.

Medicinal plants according to the mechanism of
action can be divided into the following groups:

1. Medicinal plants that stimulate bile formation: hel-
ichrysum, millefolium, calendula, corn stalks, peppermint,
roots and grass of taraxacum, rosa, betula leaves and buds,
raphanus, oats, juniper, fragaria vesca, cranberries (leaves),
centarium , hypericum, watermelon, grapes, quince, pome-
granate, heledonium, tanacetum, linaria vulgaris.

2. Medicinal plants of anti-inflammatory action:
hypericum, frangula, chamomile, millefolium, urtica,
carota, cabbage, arnica, betula buds, tanacetum, anethum,
parsley.

3. Medicinal plants used for biliary dyskinesia of
hypertonic type: valerianum, belladonna, amygdalarum,
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chamomile, chaga, hypericum, betula leaves and buds,
origanum, berberis, anisum vulgarum.

4. Medicinal plants used for biliary dyskinesia of
hypotonic type: peppermint, thymus serpulum, origanum,
helichrysum, tanacetum, leaves and seeds of parsley, oil
(corn, olive, sunflower seeds).

5. Findings from the research and prospects of
further development of this area

Based on scientific information about aetiology,
the main parts of the pathological process and the main
clinical and biochemical syndromes of diseases of the
hepatobiliary system, the main directions of treatment
of these diseases with plant products are presented. The

values and directions of application of medicinal plants
of hepatoprotective action and choleretic action are
given; features of the use of medicinal plants with
choleretic, cholecinetic, cholespazmolytic and choleli-
tholytic properties are presented. The necessity of the
development of methodological grounds for the sub-
stantiation of the choice of medicinal plants and phyto-
preparations in diseases of the hepatobiliary system and
determination of aspects of their rational application is
substantiated.

The main principles of the use of medicinal
plants in diseases of the liver and bile ducts are formu-
lated.
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