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THERAPEUTIC AND PREVENTIVE PROPERTIES OF MILK THISTLE

Resume: In the modern world, the problem of preserving the biological diversity of medicinal plants is
acute due to the irrational use of raw materials. The most relevant are studies of the intraspecific diversity
of medicinal plants in order to identify the most productive forms with a given accumulation of biologically
active substances. In this regard, the polymorphic species of milk thistle (Silybum marianum (L.) Gaertn.)
of the Compositae family (Asteraceae) was chosen as the object of the study. It is worth noting that almost
all parts of this amazing plant can be used for medicinal purposes, but traditionally milk thistle seeds are
used as the most effective medicine, as well as oil, meal and flour obtained from them, which, with regular
use, have an immunostimulating, bactericidal, anti-inflammatory, antispasmodic, radioprotective action. After
analyzing the studies of foreign and domestic scientists on milk thistle, we can conclude that they mainly
studied the morphology of the fruit of S. marianum and the accumulation of flavolignans in them. Studies
on the accumulation of the sum of flavonoids in the fruits and leaves of S. marianum are fragmentary. The
chemical composition of milk thistle is still being studied, because this species, depending on the origin
and growing conditions, contains a different qualitative and quantitative composition of biologically active
compounds. Therefore, depending on the milk thistle chemorassa, certain pharmacological properties will
prevail. Despite the fairly well-studied composition of fruits, in the literature, there is practically no information
on the chemical composition, as well as scientific data on the study and pharmacological use of milk thistle
herb, which indicates the prospects of studying milk thistle herb as a new type of medicinal plant material.
Key words: milk thistle (Silybum marianum (L.) Gaertn.), chemical composition, medicinal properties.
micronutrients, macronutrients, seeds.
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2C.2K. AcpeHdusipos ambiHOarbl Kasak ynmmbik MeduyuHa
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CYT OLWAFAHHbIH NPO®UNAKTUKATBIK
- EMAIK KACUETTEPI

Tywnin: Kasipri TaHaa Wukisat pecypcTapbiH YTbIMCbI3 NaviganaHyra
BannaHbICTbl 4apinik ecimaikTepaiH, GrnonornsanbIk anyaHTypRiniriH
cakTay aca MaHpl3abl Macenenepgit 6ipi. buonorusaneik 6enceHgi
3aTTapablH eHIMAINIrH aHblKTay YLWiH 48pinik eciMaikTepaiH COHbIH
ilwiHae Typiwinik apTypniniriH 3epTTey eH e3ekTi 6onbin Tabbinagbl.
OcblifaH 6annaHbICTbl 3epTTey HblCaHbl PETiIHAE NONMMMOPMTLI TYP
cyT owaraH (Silypbum marianum (L.) Gaertn.) (Asteraceae) TykbIM-
pacel TaHgangpl. AiTa KeTy Kepek, emAik MakcatTa ocbl ©cimaik-
TiH 6apnblk gepnik 6eniktepiH kongaHyra 6onagpl, 6ipak gactypni
TYPAE CYT OlaFaHblHbIH, TYKbIMAAPbl, COHAAN-aK onapaaH arnblHFaH
MaW, YH eH TviMai Aapi peTiHae KonAaHblnaabl COHbIMEH KaTap M-
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JIEYHEBHO-NMPO®UITAKTUYECKHUE
CBOWCTBA PACTOPOILLU

Pe3stome: B coBpeMeHHOM M1pe OCTpO CTOUT Npobnema coxpaHeHus
Buonornyeckoro pasHoobpasuns nekapcTBEHHbIX PaCTEHUI B CBSA3MN
C HepaLMoHarbHbIM MCMOMNb30BaHNEM CbipbeBbIX pecypcoB. Hanbo-
nee akTyanbHbIMV CTaHOBSATCSI UCCNEA0BaHUsSi BHYTPMBWOOBOTO pas-
HOOOpa3ns NekapCTBEHHbIX PACTEHUIA C LiEMNbIo BbISABIIEHUST HAMbo-
nee NpoayKTUBHbIX (POPM € 3aaHHbIM HakonneHnem Guonormyec-
KV aKTVMBHbIX BELLECTB. B cBA3U € 3TM, 06BLEKTOM MCCefoBaHUs
ObIn BbIGpaH nonnMopHbIN BUA pactoponiwa natHuctas (Silybum
marianum (L.) Gaertn.) cemerictBa cnoxHouBeTHble (Asteraceae).
CTOWT OTMETUTb, YTO B NEYEOHbIX LIENSIX MOXHO UCMONb30BaTh Npak-
TUYECKW BCE YacCTW 3TOr0 YAMBUTENBHOTO PAaCTEHUs!, HO TPaAULIMOH-
HO B Ka4yecTBe Hambornee ahHEeKTUBHOIO NEKapCTBEHHOrO CpeacTBa
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MYHOCTUMYNAUMANbIK, 6akTepuunaTik, kabblHyFa Kapchbl, aHTUCMA3-
maTuKanblk, pagmonpoTekToprblk acepre ne. LLletengik xxeHe oTaH-
ObIK FanbiMAapAblH CYT OllaraH Typarbl 3epTTeynepiH Tangan ke-
ne, onap HeridiHeH S. marianum >eMmiciHiH MOPONOrNACHIH XaHe
onapaa naBoNMHAEPAIH XUHanyblH 3epTTereH AereH KopbITbIHAbI
)acayfa 6onagpl. S. marianum xemicTepi MeH xanblpakTapbliHaa
dnaBoHOMATAP MerLWepiHiH XUHaKTanybl Typanbl 3epTTeynep xeT-
Kinikcia 6onbin Tabbinagpl. CyTTi oLwaFaHHbIH, XUMUSITIbIK Kypambl ol
e 3epTrenyae, evTkeHi Oyn TypAiH LWbIFy Teri MeH ecy XafganbiHa
BannaHbICTbl Bruonorusnbik 6enceHai KocbinbICTapablH 9pTYpAi ca-
nanblK XeHe caHablk kypambl 6ap. CoHAbIKTaH, CYT oLlaraH XUMOo-
paccara bannaHbIcTbl 6enrini 6ip dapmakonormsnbIk kacueTTepi 6a-
cbiM . XKemicTepi XeTKinikTi Typae 3epTTenreH KypamblHa kapamac-
TaH, aaebvetTepae XMMUANbIK Kypambl Typarnbl aknapar ic >y3iHae
ok, CyT owwaraH TypiH 3epTTey XoaHe hapmakonornanblk nangana-
HyAObIH FbIbIMU OepeKTepiHe calikec, byn Typ Aapinik eciMaik ma-
TepuanblHblH, XaHa Typi peTiHae 3epTTeyaiH bonawarbiH KepceTeai.
Tyningi cesgep: cytowaraH (Silybum marianum (L.) Gaertn.),
XUMUSTbIK KypaM, eMAiK KacueTtep, MUKPO3NIeMeHTTep, Makpoa-
NEeMEHTTEp, XeMic.

Introduction. Providing the population of Kazakhstan with ef-
fective and safe medicines is one of the priority tasks of phar-
macy. Herbal medicines occupy an important place among the
drugs used in various human diseases. The use of plants and
their individual parts as medicines is deeply rooted in human
history. Even in ancient times, people sought healing from their
diseases in plants, which modern medicine explains by the
presence in them of a large number of biologically active sub-
stances with a wide spectrum of action. The current state of
the problem of the use of herbal medicines with hepatoprotec-
tive activity has increased significantly in recent years, especial-
ly in connection with the growth of toxic-allergic diseases as-
sociated with the treatment with synthetic agents. [1-6]. Stud-
ies show that medicinal plants owe their healing properties to
the optimal ratio of biologically active substances contained in
them, which have an evolutionary and genetically greater affini-
ty for the human body than synthetic agents and requires a bal-
anced approach. Medicinal products of plant origin have thera-
peutic and regulatory effects that affect the metabolic process-
es in the body, increase its protective properties, meeting mod-
ern medical and biological requirements. [7-8].

The purpose of this review was to search, analyze and study
the data on modern preventive and therapeutic properties of
"Silybum mariamum" (L.), available in the literature. Long-
term use of certain drugs, antibiotics, strong anti-inflammato-
ry drugs, cancer drugs, even conventional paracetamol, ketar-
ol and nimesulide [ 9] can lead to drug-induced damage to the
gastrointestinal tract, especially the liver.The liver is the or-
gan that processes any foreign substances that enter the body

MCMonb3yT B OCHOBHOM CEMeHa pacToporLUm, a Takke nonyyae-
Mbl€ U3 HMX Macro, LPOT U MyKY, OKa3sblBatoLLMe Npu perynsapHom
NPYUMEHEHNN NMMYHOCTUMYNVpYoLLee, HakTepuumnaHoe, NpoTMBO-
BOCNanuTenbHoe, CnasmMonMTUYeckoe, paanonpoTEKTOPHOE AeNCT-
Bue. [TpoaHan1anpoBaBs NccneaoBaHNs 3apybexHbIX 1 0TeYeCTBEH-
HbIX Y4EHbIX MO PacTOpOrILLe NATHUCTOW, MOXHO cAenaTb BblBOZ, YTO
B OCHOBHOM M3y4anu Mopdornoruio nnoga S. marianum u Hakonne-
Hve cpnaBonurHaHoB B HUX. lccnenoBaHus No n3yyYeHuto Hakonne-
HWUSi CyMMbl prTaBOHOMAOB B Nfogax M NUCTbsIX S. marianum HOocAT
06pPbIBOYHbIN XapakTep. XMMUYECKUIN COCTaB PacTOPOMLUM NSATHUC-
TOW M3y4aloT M B HACTOsILLee BPeMsi, MOTOMY YTO 3TOT BUA, B 3aBU-
CMMOCTU OT NPOUCXOXAEHUS U OT YCIOBWIA Npon3pacTaHusi, Coaep-
XUT pasHblii KAYECTBEHHbIV 1 KONMMYECTBEHHbIN cocTas bronornyec-
K1 akTVBHbIX cCoeavHeHwnit. CnefoBaTenbHO, B 3aBUCUMOCTM OT XeMO-
paccbl pacToponLun NATHUCTON, ByayT NnpeBanupoBaTth Te UMK UHbIe
dapmakonornyeckme cBoncTea. HecmoTpsi, Ha AOCTaTOMHO XOPOLLIO
N3yYeHHbIN COCTaB MIOAOB, B NIUTEPaTYPHbIX UCTOYHUKAX, NPaKTU-
YecKn OTCYTCTBYET MHC(OPMALIMSI O XMMUYECKOM COCTaBe, a Takke
Hay4Hble AaHHble Mo BONpocam M3y4eHusi 1 hapMakonormieckoro
NpVYMEHeHUs TpaBbl PACTOPONLLK, YTO CBUAETENbCTBYET O Nepcnek-
TUBHOCTW UCCNEAOoBaHUS TpaBbl PACTOPOMNLLUN NATHUCTOW Kak HOBO-
ro B1Aa NeKapCTBEHHOMO PacTUTENBHOO ChiPbSi.

KnioueBble cnosa: pactoponwa natHuctas (Silybum marianum (L.)
Gaertn.), xummnyeckuii coctas, LenebHble CBONCTBA. MUKPO3NEMEH-
Tbl, MAKPO3NEMEHTbI, CEMeHa.

through the digestive tract, cleansing the blood, neutralizing tox-
ins and producing bile.Excessive consumption for more than
two to three weeks antibiotics can provoke blockage of the bile
ducts, the development of acute toxic hepatitis or intrahepat-
ic cholestasis is possible [10]. However, a real scientific break-
through in the study of the medicinal properties of milk thistle in
liver diseases occurred with the discovery of biologically active
substances and some mechanisms of their action, as well as
the beginning of clinical studies in Central Europe [11-12]. The
study of milk thistle and the development of medicines based
on it were carried out in Germany, Bulgaria, the Czech Repub-
lic, the USSR and other countries.

Milk thistle (Silybum marianum) is rightfully considered a store-
house of nutrients and vitamins for the human body and a wide-
spread popular medicinal plant in folk and official medicine. The
pharmacological value of milk thistle fruits is due to the pres-
ence of silymarin in them, a strong anti-inflammatory agent of
natural origin, capable of exerting a restorative effect, exhibit-
ing pronounced antioxidant, anti-inflammatory, hepatoprotec-
tive, immunostimulating and antidepressant properties [13-18].
The main biologically active substances of milk thistle fruits are
flavonolignans 1.5-3.0%, collectively known as silymarin, an
active complex that not only protects the liver from aggressive
factors, but also restores its damaged cells, normalizes the pro-
duction and outflow of bile, improving the work of the gastroin-
testinal tract, the protective functions of the body [19-20]. It has
been established by German scientists that silymarin protects
and restores the liver, strengthens the walls of liver cells, pro-
tecting them from harmful factors. In addition, it promotes their
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rapid regeneration when destroyed by toxic substances, and
also destroys cells with damaged DNA [21-23]. Silymarin has
a gastroprotective effect by suppressing the inflammatory pro-
cess and oxidative stress in the gastric mucosa, tension, in-
creasing antioxidant cytoprotective processes, preventing the
development of gastric ulcers when taking non-steroidal anti-in-
flammatory drugs [24]. The main components of this complex
are silybin, or silibinin, which accounts for 60-70%, silicristin
(20%), silidianin (10%) and isosilybin (5%) [25], which effective-
ly act in such liver diseases as hepatitis, dystrophy and cirrhosis
of the liver, toxic lesions. Scientists have found that milk thistle
silibinin, one of the components of silymarin, blocks the damag-
ing effect of the hepatitis C virus on liver hepatocytes. This pre-
vents the reproduction of this virus [26]. Milk thistle fruits con-
tain a class of derivatives of flavonoids and phenylpropanoids -
flavolignans: silybin, isosilybin, 2,3-dehydrosilybin, silyndrin, si-
lycristine, silydianin, silymonin, 2,3-dehydrosilychristin, isosili-
christin, silygermine, flavolignans are predominant: silybin - it
accounts for 60-70%, silidianin - 10%, silicristin 20% of the total
amount of flavonoids [27]. Milk thistle fruits are also rich in mac-
ro- and microelements, the content of potassium, calcium, mag-
nesium and iron in them is 9.20, 16.60, 4.20 and 0.08 mg/g, re-
spectively, the trace element composition is manganese (0.10
mg/g). d), copper (1.16 mg/g), zinc (0.71 mg/g), chromium (0.15
mg/g), nickel (0.20 mg/g), which protect and treat the mem-
brane representing a shell of cells in our body, which have ex-
cellent preventive and therapeutic agents that help prevent or
cure diseases.

Experimental studies have shown that silymarin (Legalon) re-
stores impaired functions of hepatocytes caused by parac-
etamol in normotensive and hypertensive animals [28]. In gen-
eral, it can be said that milk thistle preparations do not have a
toxic effect even after prolonged use of more than one year [29-
30]. Scientific experiments have shown that vegetable glyco-
sides, silymarin and isosilybin strengthen the shell of liver cells
and make it inaccessible to viruses, improving the production of
new liver cells and the ability to speed up metabolism and acti-
vate the breakdown of fat cells. It has been proven in a large
number of experimental in vitro and in vivo and clinical studies
around the world that the hepatoprotective effect of silymarin
helps to protect liver cells from various adverse effects. It has
been established that the hepatoprotective effect of silymarin is
associated with its antioxidant activity. The formation of free
radicals in the human body is a normal physiological process,
the intensity of which increases sharply in pathological condi-
tions. Milk thistle interacts with free radicals in the liver and re-
duces their toxicity, interrupting the process of lipid peroxida-
tion, preventing further destruction of cellular structures. In
damaged hepatocytes, it stimulates the synthesis of structural
and functional proteins and phospholipids due to the specific
stimulation of RNA polymerase A, stabilizing cell membranes,
preventing the loss of cellular components and intracellular
transaminase enzymes, and accelerating the regeneration of
liver cells. Long-term use significantly increases the survival
rate of patients suffering from liver cirrhosis. Free radicals take
part in many biochemical processes; without their formation in
neutrophilic granulocytes and macrophages, the body dies as

a result of a violation of the neutralization of microbes. The
damaging effect of free radicals in the body is opposed by the
ability of silymarin and silybin to react with free radicals, that is,
to exhibit antioxidant activity, as well as to suppress lipid perox-
idation processes, thereby contributing to the stabilization of the
cell membrane structure. Also in experimental studies, the abil-
ity of silybin to reduce the degree of ischemic damage to
non-parenchymal liver cells and improve the postischemic func-
tion of the liver was establishedAfter treatment of isolated rat
hepatocytes with a solution of silymarin or silybin, the suppres-
sion of LPO processes and a decrease in the consumption of
glutathione reserves induced by the toxic effect of allyl alcohol
were observed [31-32]. It has been established that silybin stim-
ulates the biosynthesis of macromolecules in vitro and in vivo.
The drug enhances the synthesis of ribosomal ribonucleic acid
(RNA) by activating DNA-dependent RNA polymerase |. It binds
to the regulatory subunit, DNA-dependent RNA polymerase | at
the site of estrogen binding, thus acting as a natural steroid ef-
fector, resulting in there is an activation of the enzyme and the
synthesis of ribosomal RNA. Silybin, in comparison with other
medicinal compounds, has a very unique ability to neutralize
the action of toxicants. Silybin does not affect the transcription
of RNA polymerase Il or lll. Increased synthesis of ribosomal
RNA in the liver stimulates the formation of mature ribosomes,
and hence protein biosynthesis. Moreover, in the liver of rats af-
ter the application of silybin and subsequent partial hepatecto-
my (removal of 70% of the liver), an increase in the synthesis
of DNA, RNA, protein and cholesterol was observed, which re-
flects the processes of regeneration in the liver. The mechanism
of action of silybin in the composition of silymarin is character-
ized by the normalization of fat metabolism in the hepatocytes
themselves, a decrease in the formation of fat, including cho-
lesterol in proportion to the increase in its intake from the blood,
changes the synthesis of fats towards an increase in the pro-
portion of low-density lipoproteins, prevents damage to the
structure of the external and internal membranes of liver cells ,
which protect hepatocytes from the penetration of toxins into
them, restores glutathione reserves in hepatocytes, with the
help of which cells detoxify various toxins, alcohol, xenobiotics,
activates the synthesis of structural proteins in hepatocytes,
which promotes the regeneration of damaged cells [33]. Points
of application of silymarin based on its mechanism of action in
the main clinically significant syndromes of liver diseases can
be determined based on the analysis of pathogenetic mecha-
nisms and diagnostic signs of diseases [34-35]. The therapeu-
tic efficacy of preparations from the fruits of milk thistle is based
on several processes of action, where silybin stimulates protein
synthesis, leading to an increase in the regenerative capacity
of the liver and the formation of hepatocytes. All flavolignans
have a stabilizing effect on hepatocyte membranes and prevent
the penetration of hepatotoxins into the inner part of the cell. In
addition to hepatoprotective, silymarin exhibits anticancer, an-
ti-inflammatory, immunomodulatory and cardioprotective activi-
ty [36]. Silymarin forms the main pharmacological action of milk
thistle, has cardioprotective properties, exerting an antidepres-
sant effect by acting on the monoaminergic system of inhibition
of inflammatory cytokines, oxidative stress, modulating the re-
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sponse to corticosterone, restoring the antioxidant defense sys-
tem of the cerebral cortex and hippocampus [37-38]. Experi-
mental animal studies have shown that consumption of milk
thistle in acute myocardial infarction protects cardiomyocytes
from further damage and increases the rate of regeneration,
protects liver cells from various toxic substances. In earlier
studies on the study of the flavolignan composition of milk this-
tle fruits, it is mentioned that the quantitative ratio of flavolig-
nans in the fruit extract can be different, which is primarily as-
sociated with the place where the plant grows, in particular, with
the difference in climatic and geographical conditions. Such dif-
ferences in the qualitative composition of milk thistle fruits cre-
ate certain difficulties in the standardization of raw materials
[39]. However, the assessment of the quality of preparations
based on one component is insufficient, since it is known that
the biological activities of flavolignans included in silymarin dif-
fer. Thus, it was found that silidianin has a more pronounced
hepatoprotective effect in relation to intoxication with galac-
tosamine, while silybin turned out to be the most effective hepa-
toprotector in case of intoxication. The study of milk thistle
preparations showed that they do not have genotoxic and im-
munotoxic properties [40]. Experimental studies have shown
that silymarin, especially at high doses of 100 and 200 mg/kg/
day, can lead to fetal absorption, intrauterine growth retardation
of the spinal column, and deformities of the cranifacial zone
[41]. Studies have shown that silymarin and the flavonolignans
silybin, isosilybin, silychristin and silydianin have no phototoxic-
ity, while 2,3-dehydrosilybin has been identified as a compound
with phototoxic potential [42]. Based on these data, there is an
assumption that 3-deoxyflavolignans have more pronounced
hepatoprotective properties [43]. For medicinal purposes, in the
form of a decoction, tincture or powdered fruit, the plant is used
in complex therapy for the treatment of liver cirrhosis, hepatitis,
inflammation of the bile ducts and cholelithiasis, toxic liver dam-
age, hemorrhoids and colitis with constipation, varicose veins
of the extremities. Dry milk thistle fruit powder is taken 1-2 tea-
spoons 4-5 times a day 20-30 minutes before meals [44]. It
should be noted that there is no hepatoprotective effect when
taking the infusion, since it has been experimentally proven that
flavolignans have low solubility in water. This fact causes dis-
trust of milk thistle on the part of the population, including med-
icines from this plant. The results of experimental studies con-
firm that milk thistle preparations have a pronounced antitumor
effect against malignant neoplasms of various localizations of
the prostate, large intestine, lungs, bladder, ovaries, and others.
In vitro studies revealed the property of silymarin and silibinin
to suppress the proliferation of cancer cells, and in vivo exper-
iments - to inhibit the growth of tumor xenograft and reduce the
incidence of neoplasms in chemically induced carcinogenesis.
The antitumor properties of silymarin are due to a combination
of its antioxidant and anti-inflammatory effects with mechanisms
such as cell cycle regulation, apoptosis induction, angiogenesis
inhibition, invasion, and metastasis [45]. The use of milk thistle
preparations is promising in the treatment and prevention of ne-
phropathy. Silymarin has been found to have a stimulating ef-
fect on kidney cells similar to its effect on hepatocytes.. Son-
nenbichler et al. demonstrated that silybin and silicristin in-

crease the proliferation rate, protein and DNA biosynthesis in
kidney cells, and increase lactate dehydrogenase activity.

Another feature of milk thistle is its rich macro- and microele-
ment composition, including a rare essential element such as
selenium 22.90 mg per 1 g of seeds, the deficiency of which in
food leads to the development of endemic microelementoses in
humans. For medicinal purposes, its achene fruits are used,
containing substances that accumulate in the cells of the liver
and gallbladder enhance the blood-purifying function of the liv-
er. After entering the human body, foreign substances are neu-
tralized in the liver. In this organ of the digestive system, new
compounds are synthesized, toxic substances are neutralized,
and functions are realized [47-48]. That is why, when patholog-
ical processes occur in the liver, serious metabolic disorders oc-
cur in general, ending in recovery, leaving metabolic disorders
that persist for many years and often require drug correction
[49]. Pathogenetic mechanisms of liver damage are diverse.
However, all of them lead to a rather limited set of pathological
processes, damage to liver cells, which is accompanied by an
inflammatory reaction, cytolysis, and the development of fibro-
sis [50]. The main liver diseases include fatty infiltration of the
liver, where fat droplets are deposited in hepatocytes, viral in-
fection leads to an inflammatory process in hepatocytes, chron-
ic hepatitis often occurs due to incurable hepatitis caused by
toxic substances, liver cirrhosis [51-52]. Milk thistle perfectly ac-
tivates the liver, accelerates the formation of new cells and the
restoration of this most important organ. In the treatment of al-
cohol addiction, milk thistle is an important remedy. Contraindi-
cations for the use of milk thistle and side effects have not been
established. At the same time, natural recipes from its seeds
are much stronger than tablets. Milk thistle seed oil neutralizes
the harm done to the body by alcohol and toxic substances. It
activates metabolic processes, improves immunity, and has a
wound healing effect. The biochemical composition of milk this-
tle seeds contains up to 30% of valuable vegetable oil, there
are proteins, mono- and disaccharides, flavonoids and flavolig-
nans. Milk thistle seeds are also distinguished by a high content
of "youth vitamin" E, which has a wound healing and anti-in-
flammatory effect, improves skin condition and strengthens the
immune system. Sprouted milk thistle seeds have valuable vi-
tamin, anti-inflammatory and regenerating properties. Neces-
sary for the normal functioning of the gonads and full reproduc-
tive function, vitamin E plays an important role in the process of
embryonic development, takes an active part in the work of the
nervous and muscular systems, has a beneficial effect on the
functional state of the organs of vision and the cardiovascular
system, and regulates blood sugar [ 53-54]. Milk thistle seeds,
due to the antioxidant complex silymarin included in their com-
position, significantly improve metabolism in the liver, increase
the resistance of the liver to the destructive effects of bacterial
and viral infections, alcohol, toxins, heavy metal compounds,
have a pronounced choleretic effect, stimulate the process of
regeneration of damaged hepatocytes. In addition, milk thistle
seeds improve intestinal motility, normalize the balance of ben-
eficial intestinal flora, have a wound-healing and anti-inflamma-
tory effect in case of erosive and ulcerative lesions of the mu-
cous membranes of the gastrointestinal tract, thanks to vitamins
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A and E, chlorophyll, fatty acids, flavonoids, which are part of
milk thistle seeds. and flavolignans, magnesium, manganese
and zinc. Milk thistle seeds, rich in vitamins of group B, potas-
sium, magnesium, calcium, are necessary for the smooth and
rhythmic work of the heart muscle, contribute to the normaliza-
tion of water-salt metabolism and the elimination of edema as-
sociated with certain diseases of the cardiovascular system.
The complex of vitamins, minerals and biologically active sub-
stances contained in milk thistle seeds, including vitamin E,
Omega-6 and Omega-9 acids, magnesium, zinc manganese,
flavonoids and flavolignans, helps to normalize blood pressure,
increases the elasticity and strength of the walls of blood ves-
sels, stops the development of inflammatory processes in the
cardiovascular system, helps to reduce the content of low-den-
sity lipoproteins in the blood, provoking the formation of athero-
sclerotic plagues on the walls of blood vessels, and at the same
time increases the level of high-density lipoproteins in the blood
of substances that cleanse the walls of blood vessels from cho-
lesterol deposits [55-56 ]. That is why the seeds of milk thistle,
and the products obtained from them, meal, oil and flour of milk
thistle, are useful to regularly eat for the prevention and as part
of the complex treatment of atherosclerosis, varicose veins, cor-
onary heart disease, arterial hypertension, inflammatory diseas-
es of the heart and blood vessels, vasculitis, myocarditis, peri-
carditis, endocarditis, etc. Introduction to the diet of various
products based on milk thistle seeds is an excellent way to pre-
vent heart attacks and strokes. Milk thistle oil, which has anti-
bacterial, anti-inflammatory, anti-allergic and wound-healing
properties, as well as decoctions, infusions or tinctures based
on milk thistle seeds, can bring tangible benefits in the treat-
ment of hemorrhoids, proctitis, acne, urticaria, hyperkeratosis,
neurodermatitis, eczema, lichen, psoriasis, vitiligo , trophic ul-
cers, burns, difficult-to-heal wounds and skin ulcers. In the
treatment of diseases of the mouth and throat, as well as dis-
eases of the teeth, accompanied by toothache, rinses with de-
coctions and infusions of milk thistle seeds and applications
with milk thistle oil are very useful. In turn, these methods of ex-
ternal use of milk thistle seeds are most effective in combina-
tion with the introduction of milk thistle meal or flour from milk
thistle into the daily diet. Diseases of the organs of vision, milk
thistle seeds contain substances necessary for the full function-
ing of the visual apparatus - carotenoids, vitamins E, D and
group B, magnesium, manganese, zinc, selenium, chromium,
copper. Having a diuretic, bactericidal and anti-inflammatory ef-
fect, milk thistle seeds have long been used in folk medicine to
treat prostatitis, urethritis, cystitis, kidney and bladder diseases.
The flavonoids, flavonolignans, zinc and manganese contained
in milk thistle seeds in a complex combination contribute to the
relief of pain and inflammation in the articular joint, carotenoids,
vitamins E, B1, B3, potassium, manganese, magnesium, zinc,
chromium and selenium play an important role in the regulation
of production insulin by the pancreas. For patients with diabe-
tes, fiber from milk thistle seeds prevents a rapid increase in
blood glucose levels, decoctions and infusions for breastfeed-
ing women increase lactation. In the treatment of gynecological
diseases of cervical erosion, colpitis, endocervicitis, vaginitis,
douching with a decoction, infusion of milk thistle seeds or in-

travaginal applications with milk thistle oil is used. As part of ra-
diation and chemotherapy courses, medicines and natural prod-
ucts from milk thistle seeds significantly reduce the risk of un-
wanted side effects. Milk thistle seeds are effective herbal hepa-
toprotectors and have a wide range of medicinal properties, im-
proving the functioning of the digestive system, helping with poi-
soning, lowering sugar and cholesterol levels in the blood,
strengthening the walls of blood vessels, restoring their tone
and elasticity. Milk thistle fights free radicals that severely dam-
age the liver, silymarin strengthens the walls of blood vessels,
thereby protecting them from harmful factors, and contributes
to a faster process of regeneration of liver cells [57-60]. Milk
thistle seeds are a raw material for obtaining hepatoprotective
drugs. In dermatology, milk thistle oil is used in the treatment of
many dermatoses, including allergic diseases, psoriasis, vitili-
go, acne, and baldness. Preparations from the fruits of milk this-
tle enhance the formation and excretion of bile, increase the
protective properties of the liver against infections and various
kinds of poisoning. They exhibit antioxidant activity, stimulate
the synthesis of structural proteins and phospholipids, stabilize
membranes and accelerate the regeneration of liver cells. The
beneficial properties of milk thistle make it possible to use the
plant for the treatment of acute and chronic hepatitis, cirrhosis,
cholecystitis, as well as for toxic chemical poisoning, diabetes
mellitus, chronic gastrointestinal diseases, and varicose veins
of the lower extremities [61-64]. In folk medicine, milk thistle leaf
juice is used as a mild laxative, diaphoretic, diuretic and choler-
etic agent. A decoction of the roots is used for gastritis, diar-
rhea, sciatica, convulsions, urinary retention, the use of milk
thistle powder from the seeds of meal, flour lowers blood sugar
levels, cleanses the blood, and helps with varicose veins. Milk
thistle herb is prescribed by many herbalists for psoriasis, as
well as for simpler dermatological problems, and is effective in
the treatment of vitiligo and eczema. The use of young milk this-
tle also has a beneficial effect on digestion, because with a suf-
ficient amount of bile produced, the body successfully digests
fats and their optimal absorption occurs. Milk thistle oil is not in-
ferior in its biological activity to sea buckthorn oil, having an-
ti-burn, wound-healing properties [65-66].

Based on the foregoing, it can be seen that milk thistle (Silybum
marianum) is a well-known medicinal plant rich in valuable bio-
logically active substances, macro and microelements, and vi-
tamins. Milk thistle belongs to nutraceuticals, the study of the
composition of the seeds of the plant is of practical importance
for the creation of oils of functional value to meet the physiolog-
ical needs of a person in useful substances necessary for the
body. A study was made of the vitamin composition of milk this-
tle in accordance with the standard, as well as the composition
of mineral elements. In the course of experimental studies, the
presence of 3-carotene, vitamin B1, vitamin B2, vitamin B4 and
vitamin E was found in the seeds of milk thistle. Choline (B4)
has the highest content. The presence of a-tocopherol, or vita-
min E, prevents the oxidation of body lipids, including polyun-
saturated fatty acids and lipid components of cells and mem-
brane organelles. It was also found that oilseeds contain iron,
zinc, manganese, iodine, selenium, copper, chromium, potas-
sium, calcium, magnesium, phosphorus. The content of iron,
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zinc prevails among microelements, the amount of phosphorus
and calcium among macroelements. The seeds are a poten-
tial source of oil that can be used as functional food and dietary
supplements. Oil derived from milk thistle seeds may be an in-
teresting functional food component, but detailed analysis is
needed to confirm its applicability and impact on human health.
Cold-pressed milk thistle seed oil is of better quality and can be
considered as a valuable source of new multi-purpose products
or by-products for industrial, cosmetic and pharmaceutical us-
es [67-75]. Studies have shown that milk thistle (Silybum mari-
anum) contains useful substances such as proteins, alkaloids,
saponins, and sulfur compounds. The introduction of milk this-
tle into the diet helps to strengthen the immune system and pre-
vent diseases. The milk thistle plant can be used as a raw ma-
terial for medicines, because it contains useful substances that
do not lose their original properties when conditions change.
It helps to improve liver function, normalize lipid metabolism,
cleanse the body of toxins and toxins, which in turn contrib-
utes to the natural weight loss of an overweight person. the fi-
ber contained in milk thistle seeds prevents the rapid increase
in blood glucose levels. It contains many useful substances and
is quite actively used in traditional medicine. Unfortunately, milk
thistle is not included in the list of drugs, but you can find drugs
that include in their composition as a dietary supplement. In
scientific medicine, milk thistle fruits and preparations from it
are used to treat liver diseases, in particular acute and chronic
hepatitis, cirrhosis, toxic-metabolic lesions of the liver, as well
as the gallbladder and biliary tract. Despite the obvious prog-

ress made in recent years in understanding the pathogenesis
of diseases and developing approaches to their pathogenetic
therapy, interest in this problem has not waned. The progres-
sive course of various diseases requires not only the use of all
currently available diagnostic and therapeutic options, but also
the further development of new effective methods of treatment
and methods for their primary and secondary prevention. Re-
cent studies suggest that milk thistle preparations can be used
to treat diabetes mellitus due to their antihyperglycemic proper-
ties and protective effect on the pancreas. Active study of milk
thistle preparations made it possible to discover new properties
of these drugs along with the already known hepatoprotective
effect [75-82]. An analysis of the literature data shows the effec-
tiveness of the use of the herb milk thistle in medicine, which is
used in the treatment of cholelithiasis, liver dystrophy, poison-
ing, including alcohol poisoning, and is also often recommend-
ed after a course of radiation and chemotherapy. Based on the
data, such integral effects of silymarin as antioxidant, anti-hep-
atotoxic, anti-inflammatory and anti-allergic, stimulation of liv-
er tissue regeneration are sufficiently studied. These effects
satisfactorily explain the hepatoprotective effect of silymarin,
which is widely used in clinical practice up to 30-40% of pa-
tients with liver diseases. At the same time, as noted above, in
recent years, interest in silymarin has not only not decreased,
but has significantly increased due to the identification of new
effects and properties of the drug and testing of promising ar-
eas for their therapeutic and prophylactic use.
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ABTOpnapabliH yneci. bapnblk aBTopnap ocbl MakanaHbl xasyfra TeH Aspeene KaTbICTbl.

Myagnenep KaKTbiFbICbl — MaiMAENTEH XOK.

Byn matepnan Gacka 6GacblnibiMaapaa apusnay yuwid 6ypbliH ManimgenviereH xeHe 6acka 6acbinbiMAapablH kapaybiHa yCblHbIIMaraH.
Ocbl KYMbICTbI XKYPridy KesiH4e CbIpTKbl yibiIMAap MeH MeAuuMHanbIK eKingikTepaiH KapKblnaHabipybl kacanfaH xok. KapxbsinaHgbipy
Xyprisinveai.

Bknap aBTOpOB. BCce aBTOPbI NpYHYMany paBHOCUIbHOE y4acTue Npu HanMcaHuy AaHHOM cTaTbu.

KoH(nuUKT MHTEepecoB — He 3asBneH.

[aHHbIn MaTepuan He Obin 3asiBNeH paHee, AN Ny6nvkauum B pyrnx nsgaHnsx U He HaxoaMTCs Ha PacCMOTPEHUM APYrMMU n3gaTenb-
ctBamu. [Mpu NnpoBeaeHUn faHHON paboThl He BbINo PUHAHCUPOBAHKS CTOPOHHUMU OPraHN3aLUs MU U MEAULIMHCKUMW NPEACTaBUTENBCTBA-
Mu. PrHaHCMpoOBaHUE — HE MPOBOAMIIOCH.
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