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ABSTRACT

Chronic liver disease (CLD), manifested as hepatic injury, is a major cause of global morbidity
and mortality. CLD progresses to fibrosis, cirrhosis, and—ultimately—hepatocellular carcinoma
(HCQ) if left untreated. The different phenotypes of CLD based on their respective clinical fea-
tures and causative agents include alcoholic liver disease (ALD), non-alcoholic fatty liver disease
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(NAFLD), metabolic-associated fatty liver disease (MAFLD), and drug-induced liver injury (DILI).
The preferred treatment modality for CLD includes lifestyle modification and diet, along with
limited pharmacological agents for symptomatic treatment. Moreover, oxidative stress (OS) is an
important pathological mechanism underlying all CLD phenotypes; hence, the use of antioxi-
dants to manage the disease is justified. Based on available clinical evidence, silymarin can be
utilized as a hepatoprotective agent, given its potent antioxidant, antifibrotic, and anti-inflamma-
tory properties. The role of silymarin in suppressing OS has been well established, and therefore
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silymarin is recommended for use in ALD and NAFLD in the guidelines approved by the Russian ~ and hepatotropic effects

Medical Scientific Society of Therapists and the Gastroenterology Scientific Society of Russia.
However, to discuss the positioning of the original silymarin in clinical guidelines and treatment
protocols as a hepatoprotective agent for managing CLD concomitantly with other therapies, an
expert panel of international and Russian medical professionals was convened on 11 November
2020. The panel reviewed approaches for the prevention and treatment of OS, existing guide-
lines for patient management for CLD, and available evidence on the effectiveness of silymarin
in reducing OS, fibrosis, and hepatic inflammation and presented in the form of a narra-
tive review.
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e An expert panel of international and Russian medical professionals reviewed existing guide-
lines for ALD, NAFLD, MAFLD, and DILI to establish consensus recommendations that oxida-
tive stress is the common pathophysiological mechanism underlying these conditions.

e The panel also discussed the positioning of original silymarin in clinical guidelines and treatment
protocols as a hepatoprotective agent for managing CLD concomitantly with other therapies.

e The panel reviewed the effectiveness of 140 mg original silymarin three times a day in reduc-
ing oxidative stress in chronic liver diseases such as ALD, NAFLD, MAFLD, and DILI.

Introduction

Chronic liver diseases (CLDs) are a major cause of global
morbidity and mortality, including in the Russian
Federation (RF) [1-4]. Several pathophysiological condi-
tions, such as viral infections, alcoholism, genetic inherit-
ance, metabolic abnormalities, autoimmune responses,
biliary and vascular conditions, drugs, toxins, environ-
mental pollutants, or even cryptogenic reasons, can lead
to hepatic injury. If the injury persists for more than
6 months, it can be classified as CLD, which may eventu-
ally progress to cirrhosis or hepatocellular carcinoma
(HCC). Progressive steatosis/steatohepatitis  ultimately
leads to fibrosis/cirrhosis, which can be caused by
exogenous and endogenous factors, such as alcohol,
which causes alcoholic liver disease (ALD) or non-alco-
holic fatty liver disease (NAFLD) if alcohol was not
involved. Steatosis/steatohepatitis can also be due to
metabolic dysfunction or medication-induced, which are
identified as metabolic-associated fatty liver disease
(MAFLD) and drug-induced liver injury (DILI), respectively.
In 90% of patients with NAFLD, at least one component
of metabolic syndrome is evident, whereas up to 30% of
patients with NAFLD show all the components of meta-
bolic syndrome causing MAFLD [5-71.

The diagnosis, clinical phenotype, and treatments for
each of these conditions have been elaborated in Russia,
the United States, European Union, and Asia Pacific-spe-
cific guidelines [5,8-13]. Comorbidities associated with
CLD and related hospitalizations have increased over the
last decade [1]. In 2017 and 2018, liver fibrosis and cir-
rhosis were responsible for up to 59% and 55% of all
gastrointestinal-related deaths, respectively, in the
Northwestern Federal District of Russia. In St. Petersburg,
liver diseases caused up to 47% of all gastrointestinal
tract-related mortality in 2018 [14]. The presence of CLDs
puts a financial and resource burden on patients and
health care professionals [15]. Therefore, targeting com-
mon pathophysiological mechanisms can be a promising
strategy for hepatoprotection, aiming to reduce the clin-
ical and economic burden of CLDs.

Oxidative stress (OS) is the pathological link common
to NAFLD, ALD, DILl, and fibrosis [16-18], and it is

involved in the initiation and progression of liver dis-
eases. It is primarily attributable to the generation of
reactive oxygen species (ROS) and the decrease in
endogenous antioxidant defenses [19]. Even though life-
style interventions such as weight loss, dietary restric-
tions, and enhanced physical activity are highly
recommended, targeting OS during early disease stages
could be a useful strategy [20].

Silymarin, also known as Silybi mariani fructus
extractum, is an effective antioxidant. Its antifibrotic,
anti-inflammatory, and hepatoprotective properties
have been summarized earlier [21,22]. It was also
reported to be safe and well tolerated clinically.
However, the level of clinical evidence for efficacy
needs to be established, as required by good clinical
practice guidelines, primarily because of a lack of
standard silymarin across studies and inconsistencies
in the dosage or duration of treatment. Nonetheless,
positive results about hepatoprotection are available.

Hence, the objective of the present work is to under-
stand the salient features of different phenotypes of CLD
and establish the role of OS as a common pathophysio-
logical mechanism involved in CLD. Additionally, the
position of original silymarin in the management of CLD
has been evaluated, followed by the development of an
expert opinion statement on the use of silymarin in CLD.

Methodology

The review is an outcome of an advisory board meet-
ing involving an expert panel of leading Russian and
international gastroenterologists and hepatologists that
was convened on 11 November 2020. The panel dis-
cussed and evaluated current evidence related to the
clinical benefits of silymarin in NAFLD, ALD, and DILI
and reviewed the evidence on the effectiveness of sily-
marin in reducing OS, fibrosis, and inflammation.
Additionally, the experts evaluated the existing Russian
guidelines for managing NAFLD, ALD, DILI, and liver
fibrosis, followed by arriving at a consensus regarding
recommendations for the use of original silymarin con-
comitantly with other therapies. An in-depth literature
search was undertaken by the panellists using various
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databases, such as MEDLINE, PubMed, and Google
Scholar, and keywords like “ALD,” “NAFLD,” “MAFLD,”
“DILL," “silymarin,” “CLD,” “Russian guidelines,” and “liver
diseases” were used. The references thus obtained were
scrutinized by the panellists, and those found relevant,
upon evaluation based on the theme of the manu-
script, were used for drafting this narrative review.

Phenotypes of CLDs in Russia
Alcoholic liver disease

The pathogenesis of ALD includes damage to the mito-
chondrial membrane along with an increase in lipid per-
oxidation. This further disrupts the mitochondrial
electron transport chain and impairs nicotinamide aden-
ine dinucleotide phosphate hydrogen generation, caus-
ing hepatic inflammatory reactions and liver fibrosis [8].
Cessation of alcohol consumption can reverse steatosis.
However, chronic steatosis often leads to fibrosis [23].

Non-alcoholic fatty liver disease

The principal mechanism underlying NAFLD is the accu-
mulation of fat and ROS in liver cells, along with lipid
peroxidation [5] in the absence of any secondary cause
of hepatic fat [13]. Genetic polymorphisms also play a
crucial role in the pathogenesis of NAFLD [5]. Finally,
rare causes of NAFLD may be genetic hypobetalipopro-
teinemia and abetalipoproteinemia [24], as well as lyso-
somal acid lipase activity deficiency [25]. All individuals
affected by NAFLD should also be screened for meta-
bolic syndrome [26]. Lifestyle modification, comprising
diet, exercise, and weight loss, is advocated in patients
with NAFLD, along with other pharmacological agents
[27]. The increasing clinical burden of NAFLD is largely
associated with an increased economic burden [7].
Additionally, the association between NAFLD and other
liver diseases such as hepatitis C and B viruses has also
garnered attention [7].

Metabolic-Associated fatty liver disease

Of note, MAFLD is a new designation of NAFLD that
recognizes metabolic syndrome as an aetiological fac-
tor for long-term liver injury. The pathophysiology of
MAFLD includes genetic factors, glucotoxicity, and lip-
otoxicity, where hepatic insulin resistance and inflam-
mation are induced [28]. Major risk factors associated
with MAFLD include obesity, type Il diabetes mellitus,
dyslipidemia, arterial hypertension, metabolic syn-
drome, insulin resistance, and sedentary lifestyle [11].

Drug-Induced liver injury

The pathogenesis of DILI includes disruption of oxida-
tion and hydroxylation reactions along with the disrup-
tion of the conjugation of drug metabolites with
glutathione, sulphate, and glucuronide. The blockage of
respiratory chain enzymes also plays a vital role in the
development of DILI [9]. Risk factors for DILI principally
include age, gender, drug dose, history of drug interac-
tions, obesity, excessive alcohol consumption, diabetes,
and chronic kidney disease [9]. The most important
step in the management of DILI is the discontinuation
of the implicated agent. However, targeted therapies
for specific forms of DILI are recommended [29].

Liver transplant

The presence of NAFLD and NASH is a leading indica-
tor for liver transplantation among adults in the US
(21.5%) and Europe (8.4%) [30]. For DILI, close to 10%
of cases will eventually need a liver transplant [31,32],
while 28.7% of all liver transplants are related to alco-
hol-associated liver diseases [33]. The rapidly increas-
ing use of liver transplantation for the above
indications is associated with pre- and post-transplant
management and exerts a pronounced economic,
health care, and social burden. Hence, an effective
intervention for the prevention and therapy of CLDs is
needed. Table 1 presents the different aspects of vari-
ous phenotypes of CLD.

Role of OS in CLD

Of note, OS acts as a common pathological factor in
different phenotypes of CLD, leading to hepatic injury
and progressive aggravation of the liver disease.
Various underlying mechanisms contribute to OS in
CLD, including mechanistic models that highlight cel-
lular and molecular disease-related triggers or hits.
The first hit due to insulin resistance (IR) and excessive
free fatty acid (FFA) in circulation is followed by the
second hit, including OS, lipid peroxidation, and mito-
chondrial dysregulation [20]. In the multiple parallel
hit model, along with the earlier mentioned triggers,
excess fatty acid-derived lipotoxic species are key to
the substrate overload lipotoxic liver injury model that
relies on OS and cellular pathology for disease pro-
gression [16,34]. Free fatty acids are generated by lip-
olysis of triglycerides or de novo by hepatocytes. They
are also metabolized by B-oxidation pathways in the
mitochondria or peroxisomes and converted into tri-
glycerides. An imbalance in the production and
metabolism of triglycerides leads to the accumulation
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of FFAs in the liver, causing endoplasmic stress, OS,
the activation of inflammatory mediators. This can fur-
ther lead to cell damage, cellular inflammation, hep-
atic stellate cell activation, and progressive fibrosis
[35]. In addition, increased OS may also be associated
with increased levels of serum lipopolysaccharides
(LPS) due to intestinal bacterial translocation in
patients with NAFLD [36,37]. Gut-derived endotoxins,
in the case of ALD, initiate inflammatory responses
and OS in liver tissue, both influencing independently
and contributing to steatosis, steatohepatitis, and,
ultimately, fibrosis [38,39]. The ROS and reactive nitro-
gen species (RNS) generated during alcohol consump-
tion alter structurally and functionally the biological
processes involved in liver injury. Consequently, hepa-
tocytes are sensitized to the activity of cytokines such
as tumour necrosis factor-oo (TNF-a) and endotoxins,
thereby activating  signalling  pathways  [40].
Lipotoxicity due to excessive FFA, inflammation, and
OS is a driving force for NAFLD [16,41]. Furthermore,
increased lipid peroxidation and induced cytochrome
P450 2E1 and serine kinases (c-Jun N-terminal kinases:
JNK, inhibitor of nuclear factor kappa-B kinase subunit:
IKK) fuel the progression of NAFLD. [42]. Excessive
intrahepatic fat accumulation resulting from alterations
in fat metabolism is often linked to OS, inflammation,
and the generation of abnormal adipokines, which
activates hepatocyte stress pathways and hampers sig-
nalling pathways [43,44]. The OS inherent in metabolic
dysregulation derails several metabolic pathways such
as IR [43] in the liver, leading to cell death, inflamma-
tion, and liver fibrogenesis [45]. The activation of
metabolic or stress response pathways, including
nuclear factor kappa-B (NF-KB), phosphatase and ten-
sin homolog (PTEN), and microRNAs, often leads to
HCC [42,46]. Additionally, fat accumulation owing to
inflammation and comorbid conditions such as dia-
betes causes IR and hepatic necroinflammation by
activation of Kupffer cells, leading to hepatic stellate
cell activation, in turn, causing disease progression.
Poor diet and genetic factors, including patatin-like
phospholipase domain-containing protein 3 (PNPLA3)
polymorphisms, enhance fat agglomeration in the
liver, thus increasing the risk of fibrosis [42]. With
respect to DILI, drugs and their reactive metabolites
lead to a cascade of cellular events, including covalent
bonds with mitochondria, leading to direct hepatic
toxicity due to the accumulation of ROS/RNS, endo-
plasmic reticulum stress, and mitochondrial dysfunc-
tion. This subsequently leads to cell death [32,47,48].
Lipid peroxidation also adds to the stress mechanisms
by impairing antioxidant defense mechanisms [47].
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The role of mitogen-activated protein kinase has been
established in mitochondrial stress, triggering mito-
chondrial membrane permeability transition and
increasing the production of ROS. This ultimately
causes DNA damage and cell death [47,49]. However,
the extent of reactive metabolite formation and cellu-
lar stress varies based on the drug’s intrinsic proper-
ties and the host's metabolism capacity, along with
active defense mechanisms. Nuclear factor erythroid 2-
related factor 2 (Nrf2) acts as a major defense mechan-
ism in DILI [48,50].

Based on the available literature, it appears that
hepatoprotection with an antioxidant reduces the liver
damage caused by exogenous and endogenous hep-
atotoxic agents. Russian guidelines have recom-
mended antioxidants for improving NAFLD, ALD, and
DILI [5,8,9]. However, silymarin has been recom-
mended for NAFLD and ALD, but for DILI, no such rec-
ommendation has been given [9].

Guidelines for management of CLD in Russia

An effective treatment regimen should not only
focus on reducing steatosis or CLD but also target
underlying mechanisms and improve the metabolic
dysregulation or risk factors linked with CLD [11].
Several international guidelines from Europe, the
United States, and Russia, such as those from the
EASL, the Russian Gastroenterological Association,
and the Research Society of Gastroenterologists of
Russia (NOGR), suggest lifestyle interventions such
as increased physical activity, diet, and weight con-
trol for the management of CLD, along with
pharmacological agents for symptomatic relief. This
approach helps in restoring hepatic function, reso-
lution of steatosis, and improves the quality of life
of patients [5,11,27]. Bariatric and endoscopic meta-
bolic therapies are also recommended in patients
with MAFLD [11] in the absence of liver cirrhosis.
Certain antidiabetic drugs, insulin sensitizers, statins,
GLP-1a, phosphodiesterase inhibitors, and antioxi-
dants (vitamin E) are suggested in patients with
NAFLD and MAFLD to manage comorbid conditions
[11,27]. However, pharmacotherapy should be
reserved for patients with NASH and significant
fibrosis [26]. The correction of nutritional status
along with medicinal treatment has been recom-
mended in the Russian guidelines for ALD [8].
Additionally, supportive antioxidant therapy has
been proposed alongside drugs for correcting meta-
bolic dysregulation or aetiological factors [13]. In
particular, the use of silymarin for NAFLD and ALD
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has been recommended in Russian guidelines [5,8].
Table 2 elaborates on the comparison between
Russian guidelines and other regional guidelines.

Silymarin as a pharmaceutical agent

The panel critically evaluated the antioxidant proper-
ties of the original silymarin as a hepatoprotective
agent and laid the foundation for using original sily-
marin for treating CLD. Silymarin, derived from the
dried seeds and fruits of the milk thistle plant, also
known as Silybum marianum (Silybi mariani fructus
extractum), has been used medicinally as an antioxi-
dant and biological agent due to its chemical constit-
uents (polyphenols, flavonolignans, and flavonoids)
[21]. The most prevalent and biologically active flavo-
nolignan, viz. silibinin (also called silybin), undergoes
phases | and Il hepatic biotransformation [21]. The
crude silymarin extract is lipophilic and rapidly
absorbed following oral administration [21]. The
pharmacological properties of silymarin are based on
its ability to target elevated liver enzymes, suppress
0S, prevent the activation of hepatic stellate cells,
and activate immune cells (Kupffer cells), thereby
reducing oxidative damage, fibrosis, and inflamma-
tion [21]. The duration of therapy with silymarin can
vary depending on the disease, severity, extent of
clinical and laboratory abnormalities, and individual
patient requirements. Silymarin acts as a scavenger of
ROS, augments the level of glutathione in the liver,
and inhibits hepatic NF-KB activation [21]. Silymarin
suppresses lipid peroxidation, inhibits the formation
of free radicals, and stimulates the synthesis of pro-
teins and phospholipids within hepatocytes. These
actions, in turn, protect against cellular damage, sta-
bilize the cell membrane, and decrease membrane
permeability [8]. The phenolic structure of silymarin
enables it to form stable compounds with ROS, which
forms the basis of its hepatoprotective and antioxi-
dant properties [22]. Silymarin’s properties as an anti-
fibrotic, anti-inflammatory agent and IR modulator
have been studied in preclinical and in vitro models
[51-54], thus establishing it as a hepatoprotective
agent. Further, studies also suggest the potential of
silymarin to accumulate in the liver and plasma fol-
lowing oral administration at physiological amounts
[55]. Additionally, the hepatoprotective activity of
silymarin has been reported at lower and higher
doses than the recommended dose of 140 mg three
times a day [5].

Therefore, based on pharmacodynamic, pharmaco-
kinetic properties, and the quality of the original
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silymarin prepared, the expert panel reached an agree-
ment on its untapped potential as a safe hepatopro-
tective agent [56].

Clinical effectiveness of silymarin in liver diseases

The effectiveness of original silymarin at a maximum
dose of 140mg three times a day in the therapeutic
regimen of CLD needs to be established based on
clinical evidence and real-life studies. The panel under-
took a discussion to confirm the clinical benefits of
original silymarin. The meta-analysis conducted by de
Avelar et al. wherein randomised and controlled clin-
ical trials were included (six articles used), advocates
the use of silymarin in reducing serum levels of ALT
and AST [57]. The meta-analysis conducted by Saller
et al. wherein 36 articles were used for the examin-
ation, also confirmed the use of silymarin in liver dis-
eases, because of the improvement in liver function
tests and reduction in mortality rates following the
administration of silymarin [58]. The meta-analysis by
Tao et al. wherein 585 patients from five randomised
clinical trials were treated with silymarin for DILI,
showed that silymarin exerted protective activity,
measured by liver function tests, in patients under-
going anti-TB treatment. It also reduced the occur-
rence of anti-TB DILI fourweeks post-silymarin
initiation [59]. Similarly, a meta-analysis of eight
published randomised clinical trials (using PRISMA)
established the positive efficacy of silymarin in
reducing transaminases levels in patients with
NAFLD [60].

A systematic review of 5 clinical trials involving 602
patients with ALD and liver cirrhosis showed a 57.8%
reduction in liver-related mortality in patients taking
silymarin compared to placebo [58,61-64]. Even
though silymarin does not affect the viral load, it may
be considered useful as a supportive treatment along-
side standard antiviral agents for improving liver
enzyme levels [65].

It was reported in an observational study that ori-
ginal silymarin was effective in patients with elevated
baseline liver enzymes due to prolonged use of poten-
tially hepatotoxic drugs. A large proportion of patients
who took original silymarin 420mg/day for four-
months, experienced significant improvement in terms
of liver enzymes, betterment of symptoms, and overall
quality of life [66].

In a randomised controlled pilot study, silymarin
was used along with other drugs to improve biochem-
ical indices in patients with NAFLD [67]. A double-
blind controlled trial has confirmed the effects of
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silymarin on chemical, functional, and morphological
alterations in the liver.[68] A randomised, double-blind,
placebo-controlled trial in patients with a biopsy-pro-
ven NASH and NAFLD activity score of 4 or more
showed a significant reduction in the fibrosis score in
patients receiving silymarin (700mg per day) for
48 weeks. Silymarin was reported to be safe, with
even high doses being well tolerated [56]. Similarly, a
higher dose of silymarin was used in patients with
alcoholic cirrhosis in a double-blind randomised con-
trol [69] and for improving metabolic dysregulation in
patients with cirrhotic diabetes, as observed in an
open, controlled trial [70]. Lower doses of silymarin
(<140 mg three times a day) were also used clinically
to establish its hepatoprotective and antioxidant activ-
ity, either alone or along with other agents, as evident
in an open, controlled trial; randomised controlled tri-
als; and pilot study [71-73]. Randomised clinical trials
have also demonstrated the safety and effectiveness
of silymarin in reducing the levels of liver enzymes
[74] and in restoring superoxide dismutase [75] in
patients with DILI. Furthermore, the effectiveness of
silymarin in combination with other agents was estab-
lished in patients with NAFLD in a randomised dou-
ble-blinded, placebo-controlled trial [76] and
randomised controlled trials [77-79], wherein improve-
ment in liver enzymes, metabolic markers, oxidative
stress, endothelial dysfunction, total cholesterol, and
homeostasis model was evident, without leading to
any serious specific side effects. Certain other clinical
trials also demonstrated the use of silymarin in the
management of CLD, either as monotherapy or in
combination [61,63,64,80-83].

Limitations of the present work

Furthermore, the present work is associated with cer-
tain shortcomings, including inadequate clinical evi-
dence and limited data about the use of silymarin.
Furthermore, the present work does not systematically
categorize the level of available clinical evidence for
the benefits of silymarin. Additionally, the opinions of
the panel members may not necessarily represent a
global viewpoint in this regard. Based on the available
clinical evidence, the expert panel formulated expert
statements regarding the benefits of antioxidant treat-
ment with silymarin for CLD. There is, however, still
comprehensive work to be done to understand the
mechanisms and mediators of clinical benefits. Current
knowledge gaps in this domain demands necessitate
further research into silymarin’s clinical efficacy
for CLD.

Panel’s perspective on the use of silymarin

To achieve an antifibrotic effect, silymarin should be
used at a dose of 140mg three times a day for
6-12 months. As per the suggestion of the panel, it is
reasonable to use original silymarin as an anti-inflam-
matory agent along with ursodeoxycholic acid or ade-
metionine. Additionally, the panel suggested that in
patients with inflammation and fibrosis of the liver,
original silymarin must be taken for at least 12 months.
Silymarin can be used in the complex treatment of
patients with viral hepatitis, because as an antioxidant,
it reduces toxic load, cytolysis syndrome, and
improves the quality of life. Recent progress in treat-
ing DILI with original silymarin is very encouraging.
For managing ALD, alcohol needs to be eliminated
before contemplating hepatoprotection with silymarin.
There is a clear clinical rationale for using an antioxi-
dant such as silymarin as a hepatoprotective and hep-
atotropic agent. Further, silymarin treatment may
begin early and may be prolonged with careful moni-
toring of liver enzymes. The expert panel opined that
original silymarin would have a clear advantage over
other marketed generic formulations in terms of its
high concentration, bioavailability, safety, effective-
ness, and quality. Further, a large body of scientific
evidence built on original silymarin studies can be
leveraged in this regard. The panel also opined that as
original silymarin is a safe and effective drug and as
there exists an evidence base on its clinical and bio-
chemical effects, it can be recommended for the treat-
ment of CLDs.

Expert opinion statement

The expert panel reviewed existing evidence and
agreed on the hepatoprotective and hepatotropic
benefits conferred by 140 mg original silymarin three
times a day, which acts by targeting OS in CLDs such
as ALD, NAFLD/NASH, MAFLD, and DILI. The treatment
duration can be from 2-3 months for mild cases to at
least 12 months for severe cases.

Conclusion

The protection of the liver from long-term toxic dam-
age is a prerequisite for overcoming any kind of hep-
atic injury. The key pathophysiological mechanism
underlying hepatic damage in all clinical phenotypes
of CLD (DILI, ALD, NAFLD, MAFLD, NASH, and liver cir-
rhosis) is OS; hence, treatment with antioxidants may
have a significant role in hepatoprotection. Most of
the biochemical and clinical evidence evaluated by



the expert panel used original silymarin, which was
shown to be safe and effective at a dose of 140 mg
three times a day. Clinically, there is a need for greater
evidence on the long-term use of silymarin for con-
comitant diseases (such as NAFLD and ALD), in the
context of CLDs. For NAFLD, silymarin should be given
at the maximum dose (140 mg, three times a day), as
indicated by the manufacturer. Generic manufacturing
may lead to deviations from the original silymarin for-
mulation in terms of composition, bioavailability,
safety, and effectiveness. Therefore, for reproducible
clinical outcomes, it is advisable to use original sily-
marin or Legalon® as a hepatoprotective and hepato-

tropic agent for prophylaxis and management
of CLDs.
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