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Effect of Liverubin™ on hepatic biochemical profile
in patients of alcoholic liver disease:

a retrospective study
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Liverubin™ is an available drug in the Indian
market that contains silymarin, the major ac-
tive complex extracted from the medicinal
plant milk thistle (Silybum marianum L.).
The study retrospectively tracked and ana-
lyzed the data of 602 patients, out of which
230 were alcohol induced; 131 with alcohol-
induced liver damage (ALD), 13 with liver cir-
rhosis, and 86 with fatty liver; to assess the ef-
fects of water soluble Silymarin (Liverubin™)
on important hepatic biochemical param-
eters. The data was collected from 32 major
cities treated by 72 physicians across India
who were observed for the specified treat-
ment duration of 11 months. Data was ana-
lyzed by using descriptive statistics. At the
end of the treatment the hepatic biochemical
profile was appreciably improved: the mean
% of change in the levels of important he-
patic biochemical parameters was observed
as follows: total bilirubin 63.48% (direct bi-
lirubin: 64.96%; indirect bilirubin: 61.63%).
The serum SGOT and SGPT changed at a
mean % of 65.43 and 69.31 respectively while
serum alkaline phosphatase was changed at
a mean % rate of 39.81. Liverubin™ proved
to be safe & well-tolerated among the stud-
ied population and no significant treatment
related adverse events were reported during
the study. Liverubin™ treatment is found to
bring about effective lowering of abnormal-
ly elevated hepatic biochemical parameters.
Liverubin™, water soluble active Silymarin,
in the popularly prescribed doses of 140-mg
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tid is observed to be a promising safe and
effective drug in cases of alcoholic liver dis-
ease.
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Since the ancient Greek period, alcohol
consumption has been known to be a
cause of liver damage, and it is currently
well-established in the social fabric of many
adult populations causing liver disease. In
the USA, alcohol induced liver cirrhosis is
the fourth most common cause of death in
the age groups 25-64.1 In India, the number
of persons dying from alcohol induced
liver cirrhosis has increased over the last
three years. Official statistics reveal that the
number has jumped by more than 35% in
just one year. From 183 deaths in 2008, the
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casualties went up to 253 in 2009. In 2007,
the number of deaths from liver cirrhosis
was 168.2 Alcohol consumption may also
make a significant contribution to cardio-
vascular-related mortality.

The liver plays an important role in car-
bohydrate, protein, and fat metabolism,
detoxification and synthesis of bile. Alco-
hol is metabolized in the liver into acetal-
dehyde (phase 1) and acetic acid (phase
ID). Chronic consumption of alcohol results
in a more rapid conversion of ethanol to
acetaldehyde and acetaldehyde produces
toxic effects on the liver cells by stopping
the rate of Phase II metabolism. This causes
an accumulation of acetaldehyde leading
to the formation of firm adducts with cell
protein, resulting in cellular death. When
alcohol damages the liver, even after 75%
of damage, it continues to function as nor-
mal, as the liver has a tremendous capacity
to regenerate. Abnormal elevation of liver
enzymes in the blood may be suggestive of
inflammation (hepatitis) or hepatocellular
injury due to alcohol abuse.3

An increasing number of people are
drawing towards alternative, traditional or
complementary medicines and other natu-
ral supplements primarily owing to prob-
lems of limited treatment options, adverse
effects and cost, with the modern allopathy.

Treatment strategies for alcohol-induced
liver damage (ALD) include lifestyle chang-
es to reduce alcohol consumption, smok-
ing and obesity; nutrition therapy; pharma-
cological therapy and possibly as the last
resort — liver transplantation. Although ALD
remains a major cause of morbidity and
mortality in the United States, there is no
FDA approved therapy for either alcoholic
cirrhosis or alcoholic hepatitis. Some of the
available popular for the treatment of ALD
are Curcuma. xanthorrbiza, colchicines,
pentoxifylline (PTX), corticosteroids, sily-
marin along with other complementary, al-
ternative or traditional medicines.4 >

Silymarin is an active complex extracted
from the Silybum marianum L. Pharma-
cologic evidence from numerous studies
supports potential therapeutic benefits of
milk thistle (Silybum marianum L) and si-
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lymarin in hepatocyte proliferation.¢ Since
the 1960s, milk thistle products have been
prescribed by physicians for ALD as well as
other liver-related conditions.”-10

Proper diagnosis and management of the
complications of ALD are vital to decreasing
the deterioration of the illness, improving
quality of life, and possibly decreasing mor-
tality. Among the most sensitive and widely
used liver enzymes are the aminotransferas-
es. They include aspartate aminotransferase
(AST or SGOT) and alanine aminotrans-
ferase (ALT or SGPT). These enzymes are
normally contained within liver cells. If the
liver is injured or damaged, the liver cells
spill these enzymes into the blood, raising
the enzyme levels in the blood and sign-
aling liver disease. In addition to AST and
ALT, alkaline phosphatase, 5’ nucleotidase,
and gamma-glutamyl transpeptidase (GGT)
are other enzymes located in the liver.10

The aim of the current study was to eval-
uate the effects of Liverubin™ (silymarin;
a natural drug) on important hepatic bio-
chemical parameters in Indian patients with
ALD.

Materials and methods

Liverubin™ is an available drug in the
Indian market that contains Silymarin, the
major active complex extracted from the
medicinal plant milk thistle (Silybum mari-
anum L.). Milk thistle is a popular herb tra-
ditionally in use for a variety of liver dis-
orders. In Liverubin™, the active complex
silymarin is claimed to be made water solu-
ble by its manufacturers using the patent-
ed NDDS technology, resulting in its high
bioavailability and commonly prescribed by
physicians across India in liver disorders in-
cluding the well-diagnosed cases of ALD.
The active formulation of Liverubin is fur-
ther claimed to contain highly water solu-
ble silybins which are easy to dissolve and
swallow to achieve better patient compli-
ance (Figure 1).

The study retrospectively tracked the
data to analyze the effects of water solu-
ble silymarin (Liverubin™) on important
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hepatic biochemical parameters in patients
with liver disease. The data comprised 602
subjects, out of which 230 were alcohol in-
duced (131 with ALD, 13 with liver cirrho-
sis, and 86 with fatty liver) from 32 major
cities treated by 72 physicians across India,
and who were observed for the specified
treatment duration of 11 months (Tables
I, ID. Major inclusion criteria were as fol-
lows: adult Indian patients aged from 18
to 72 years; diagnosed with any liver dis-
ease such as fatty liver, hepatitis and/or
liver cirrhosis; other than having undergone
liver transplantation; with biochemical pa-
rameters altered twice the normal values.
Exclusion criteria included age groups be-
low 18 years and above 72 years of age;
known cases of allergy or hypersensitivity
to milk thistle, silymarin or its analogues/
derivatives; patients taking metronidazole;
pregnant and lactating women and patients
unwilling to comply.

In majority of the patients, water-soluble
Liverubin™ tablets containing 140mg active
silymarin, was prescribed three times daily
with a glassful of water. However, based on
the physician’s discretion the drug was also
prescribed in the doses of 2, 4 or 5 tablets a
day in a few patients.

Patients had taken the following bio-
chemical tests and submitted the results to
the physician before and after therapy. The
SGOT and SGPT were estimated by UV ki-
netic method in which both were analyzed
based on the enzyme coupled system.!12 The
estimation of ALP involves hydrolysis of p-
nitro phenyl phosphate by alkaline phos-
phatase to give p-nitro phenol, which gives
yellow color in alkaline solution. Increase
in the absorbance is directly proportional
to the activity of ALP.13 Estimation of total
bilurubin involved the reaction of bilirubin
with diazotized sulphanic acid to form an
azocompound, the color of which is meas-
ured at 546 nm.!4 All the estimations were
carried out by using standard kits.

Statistical analysis

Statistical analyses of the observed and
reported data were descriptive, and usually
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limited to meanzstandard deviation (SD).
The data were analyzed using the SPSS 16.0
software.

Observations

This was a retrospective study. The data
of 602 patients suffering liver diseases was
collected from various hospitals across In-
dia. Tables III, IV summarize the relevant
patients’ demography characteristics and
medical history respectively. Majority of the
patients were male (77.57%) with a mean
age of 41.64+11.96 years. Females account-
ed for 22.43% of the total population. The
majority of the patients (411: 68.27%) were
administered with 3 tabs/day. The mean du-
ration of the treatment was 20.54+7.85 days.

In the biochemical profile illustrated in
Table V, at the baseline the mean total Bi-
lirubin was 6.58+4.23, the mean direct Bi-
lirubin was 3.9142.04, and the mean indirect
Bilirubin was 2.69+2.35. The mean SGOT
and SGPT levels were 396.98+224.46 and
148+124.306 respectively. The mean alkaline
phosphatase levels were 247.01+79.58. At
the end of the treatment the hepatic bio-
chemical profile were appreciably improved
as summarized below: the mean total bi-
lirubin declined to 2.44 + 2.04, where the
mean direct bilirubin reduced to 1.40+1.27
while the mean indirect Bilirubin came
down to 1.05+0.80. After the treatment, the
mean SGOT and SGPT levels were found
to be 131.09+71.04 and 56+46.18 respec-
tively. The mean alkaline phosphatase was
recorded as 154.84+60.65 (Table 1D).

As shown in the Figure 2, after the speci-
fied treatment duration the mean % of
change in the levels of important hepatic bi-
ochemical parameters was observed as fol-
lows: total bilirubin 63.48% (direct bilirubin:
64.96%; indirect bilirubin: 61.63%). The se-
rum SGOT and SGPT changed at a mean
% of 65.43 and 69.31 respectively while se-
rum alkaline phosphatase was changed at a
mean % rate of 39.81.

It is also interesting to note that with
Liverubin™ therapy, the serum total bilirubin
reduced to its normal limits in 36 patients.
The average duration of this improvement
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TABLE II.—Patient disposition across the states of In-

dia. dia.
City HQ Frequency Percent State Frequency Percent
Ahmedabad 53 8.8 AP 26 4.3
Ahmednagar 10 1.7 Assam 19 3.2
Ambala 18 3 Bihar 43 7.1
Amritsar 20 3.3 Delhi 98 16.3
Baroda 10 1.7 Gujarat 128 21.3
Bidar 19 3.2 Karnataka 36 6
Burdwan 10 1.7 Maharashtra 104 17.3
Chandigarh 15 2.5 Mumbai 5 0.8
Chandrapur 12 2 Northeast 20 3.3
Delhi 58 9.6 NorthEast 30 5
East Delhi 15 2.5 Punjab 93 15.4
Guwahati 19 3.2 Total 602 100
Hisar 10 1.7
gisc?ar bad 1(6) 1'7 TaBLE IIL.—Demographic characteristics of patients.
yderaba
Jalandhar 20 3.3 Demography (N.=602)
Jalgaon 20 3.3 N. (%)
Kolkata 10 1.7
Mumbai 5 0.8 Age (years)
Mysore 17 28 Meap (SD) 41.64 (+11.96)
Nadiad 10 17 Median 41
Nanded 10 1.7 Min 18
North Delhi 25 42 Max 20
Panajim 12 2 Sex 3
Patna i3 71 Male 467 (77.57)
Pune 20 33 Female 135 (22.43)
Sangli 10 1.7 Dosage
siliguri 30 5 2 tabs/day 9 (1.50)
Solapur 10 17 3 tabs/day 411 (68.27)
Suraat 16 27 4 tabs/day 21 (3.49)
Vijayawada 20 33 Duration (days) i
Total 602 100 M?an (SD) 20.54 (+7.85)
Min 2
Max 4
was found to be 17 days, where the mini- Median ?8
mum and maximum time as recorded was
9 days and 32 days respectively. Similarly,  Tapie IV.—Medical history of patients.
the serum SGOT was corrected to its normal —
. . . Indication Frequency Percent
values among 40 patients within an mpres- -
sive average treatment period of 18 days. Alflho} induced 230 38.20
. A . cohol induced liver damage 131 21.76
The maximum and minimum time taken Fatty liver 36 1428
was 35 days and 9 days respectively. With Cirrhosis 13 2.2
Liverubin™ treatment 39 patients were able  Diabetes 38 1.3
to reduce their serum SGPT level to absolute ~ Prug Induced liver damage 30 >
normal range within an average span of 18 {?Egdgﬁﬁeifams 162 23'27
days. The recorded minimum time belng 9 Non alcoholic fatty liver disease 22 3.05
days, while the maximum was 35 days. Re-  viral hepatitis 127 21.1
markably another important hepatic enzyme  Other 7 1.16

serum alkaline phosphatase also declined to
its normal values with an average duration
of 18 days where the minimum and maxi-
mum time taken to achieve this improve-
ment was 13 days and 35 days respectively.

4 MINERVA MEDICA

Liverubin™ proved to be safe and well-

tolerated among the studied population
and no significant treatment-related adverse
events were reported during the study.
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Figure 1.—Solubility of Liverubin™ formulation.

All important hematological, urinary and
biochemical assays for renal function, se-
rum lipids, and electrolytes were found to
be within their respective normal limits dur-
ing and after the treatment.

Discussion

The current study of Liverubin™ may be
well acknowledged as one of the most sig-
nificant observations of its kind in Indian
patients with ALD, in terms of both the
number and geographic diversity of studied
subjects. The present retrospective study fo-
cuses on the results as observed in 602 Indi-
an patients suffering with liver disease. The
study is therefore a momentous progress in
this area of research on plant-derived drugs.

From the results (Table 1), the baseline
results reported here characterized a pre-
dominantly male patient population (467:
77.57%). By and large, the majority of pa-
tients with ALD are male; daily consumption
of alcohol exceeding 40-80/day for a long
duration can most likely cause ALD.15-17 Ad-
ministration of alcohol by healthy subjects
as well as those with alcoholic fatty liver,
results in mild elevation of the serum hepat-
ic biochemical assay and alcoholic hyperli-
pemia.’8 Our study shows that the impor-
tant hepatic biochemical parameters were
considerably raised in ALD patients prior
to the treatment. The findings, therefore,
are concurrent with the earlier reports.1®
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Liverubin™ therapy was observed to induce
progressive and statistically significant im-
provements in the hepatic biochemical pro-
file (Figure 1) among the studied popula-
tion, within a mean duration of 20.54+7.85
days.

Liverubin™ as a single therapy may elic-
it a significant hepatocellular regenerative
property with the added advantage of al-
most no toxicity, even when taken in large
doses (as high as 700 mg / day) regularly
for considerable duration (up to 8 weeks)
(Table D).

Excessive alcohol would impair carbohy-
drate and lipid metabolism, causing diver-
sion of metabolism to ketogenesis and fatty
acid synthesis.20 It is also associated with the
enzymatic induction of Cytochrome P450
2E1 (CYP2E1) pathway of alcohol metabo-
lism which perpetuates liver damage.2!. 22
After Liverubin™ treatment, the bilirubin
levels (total, direct and indirect) were de-
creased significantly and the % change in
the levels was considerable (Figure 1). In
the current study, the serum alkaline phos-
phatase reduced by a mean 39.81% after
treatment with Liverubin™.

In the last few decades, pharmacologic
evidence from numerous studies has sup-
ported the potential therapeutic benefits of
silymarin in liver necroinflammation and
fibrogenesis properties, as well as its self-
styled ability to selectively stimulate hepa-
tocyte proliferation.z3 The results of the cur-
rent study showed phenomenally decreased
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Figure 2.—Percentage of change in the level of liver enzymes: before and after treatment with Liverubin™ (N.=230).

TABLE V.—Change in the level of liver enzymes after treatment with Liverubin™ (N.=230).

Liver enzyme (MEZfleSD) (Mé:‘frtlirSD) % of change
Total bilirubin 6.58 (4.23) 2.44 (2.04) 63.48
Bilirubin direct 3.91 (2.04) 1.40 (1.27) 64.96
Bilirubin indirect 2.69 (2.35) 1.05(0.80) 61.63
SGOT 396.98 (224.46) 131.09 (71.04) 65.43
SGPT 148+124.36 56 (46.18) 69.31
Alkaline phosphatase 247.01£79.58 154.84 (60.65) 39.81

levels of SGOT and SGPT (65.43% and
69.31%) after the treatment with Liverubin.
Another published meta-analysis comprised
five trials encompassing a total of 602 pa-
tients with liver cirrhosis and reported he-
patic transaminase levels which were con-
sistently lower in silymarin-treated groups.¢
Plasma levels of SGOT and hepatic total
triglycerides were all significantly lower in
the silymarin group, thus providing indirect
evidence that silymarin is hepatoprotective
and may potentially retard disease progres-
sion in ALD patients.23 A double-blind con-
trolled study by Salmi and Sarna 24 showed
a highly significant decrease in ALT and
AST levels with silymarin when compared

6 MINERVA MEDICA

with placebo. In a Hungarian study of 36
patients with chronic ALD, a dose of 420
mg/day of silymarin resulted in normaliza-
tion of serum transaminases (AST, ALT and,
GT), total bilirubin and an improvement in
the histological examination of liver biop-
sies after 6 months of treatment.2> Animal
studies 2029 and clinical trials 6. 23,2034 suggest
that silymarin can be useful in the manage-
ment of early or progressive liver damage
when given for variable periods from 3-6
months. Human studies have shown that si-
lymarin is generally nontoxic and without
side effects when administered to adults in
a dose range of 240-900 mg/day in two or
three divided doses.30
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The previous data on silymarin in ALD
along with current evidence on the poten-
tial benefit of therapies in ALD are certainly
encouraging to further plan comprehensive
randomized, controlled clinical studies on
silymarin drugs in well diagnosed cases and
pathological variants ALD.34 By and large,
comparison with previous clinical studies
on ALD, the results obtained from the cur-
rent study are equivocal with regard to the
potential clinical benefit of silymarin as pre-
ventive therapy in chronic alcohol use or
ALD.

Conclusions

Liverubin™ treatment is found to bring
about effective lowering of abnormally-

9.

10.

NANDA

the treatment of liver diseases. Drugs 2001;61:2035-
63

. Flora K, Hahn M, Rosen H, Benner K. Milk thistle

(Silybum marianum) for the therapy of liver disease.
Am J Gastroenterol 1998;93:139-43.

. Mulrow C, Lawrence V, Jacobs B. Milk thistle: effects

on liver disease and cirrhosis and clinical adverse ef-
fects. Evidence Report/Technology Assessment No.
21 (Contract 290-97-0012 to the San Antonio Evi-
dence-based Practice Center, based at the University
of Texas Health Science Center at San Antonio, and
The Veterans Evidence-based Research, Dissemina-
tion, and Implementation Center, a Veterans Affairs
Services Research and Development Center of Ex-
cellence). AHRQ Publication No. 01-E025. Rockville,
Maryland: Agency for Healthcare Research and Qual-
ity; 2000.

Parés A, Planas R, Torres M, Caballeria J, Viver JM,
Acero D et al. Effects of silymarin in alcoholic pa-
tients with cirrhosis of the liver: results of a control-
led, double-blind, randomized and multicenter trial. J
Hepatol 1998;28:615-21.

Schuppan D, Jia J, Brinkhaus B, Hahn EG. Herbal
products for liver diseases: A therapeutic challenge
for the new millennium. Hepatology 1999;30:1099-
104.

11. Nabili S. Liver blood test [Internet]. Available from
elevated hepatic biochemical parameters. 5 l\l\zedicilr;g;ehcon(; [cited j}%mdl_)c;c ?]. | I
: : . . . . Moss . Henderson AK. Clinical enzymology. In:
.leerUblnTM’ water SOluble active Sﬂymarln’ Burtis CA, Ashwood ER, editors. Tiezt Zext bcé)?gk of
in the popularly prescribed doses of 140- clinical chemistry. 6Third edition. Philadelphia: W.B.
; ; ; Saunders; 1994. p. 617-721.
ms thr.ee umes daﬂy 15 O.bserved t o be a 13. Kaplan A, Laverlr)ial LS. Clinical chemistry, interpre-
promising safe and effective drug In cases tation and techniques. Second edition. Philadelphia:
of alcoholic liver disease. It is therefore y Lealind Febiger(;i 1983. P 21%-96- hods for I
: . Faulkner WR, editor. Selected methods for the sma
recgmmenQed that_ 'Well-deS}gned ran_d' clinical chemistry laboratory. Selected methods of
omized; blinded clinical studies, compris- clinical chemistry. Vol. 9. Mishakawa, IN, USA. Better
ing both modern allopathic drugs as well as ~ _ World Books; 1982,

h ailabl ilvmarin drugs as controls 15. Becker Ul, ch_1s A, Sgrensen TI, .C}rgzsnl)aek.M, Borph—
other available sily ugs ) Johnsen K, Miller CF et al. Prediction of risk of liver
should be undertaken to further evalu- disease by alcohol intake, sex, and6age: a prospective
, : p opulation study. Hepatology 1996;23:1025-9.
dt,e anc,l esm,bhs,h, the benefits and S,afety Of 16. gughs CS, Starr};pferpM], C%Zlditz GA, Giovannucci
high-bioavailability water-soluble silymarin EL, Manson JE, Kawachi I et al. Alcohol consump-
formulations like Liverubin™ and also com- tion and mortality among women. N Engl J Med

hend their ad t th tem- 1995;332:1245-50.
prehen Cir advantage over the contem 17. Thun MJ, Peto R, Lopez AD, Monaco JH, Henley SJ,
porary ther apies. Heath CW J et al. Alcohol consumption and mortality
among middle-aged and elderly US adults. N Engl J
Med 1997;337:1705-14.
18. Nishimura M, Hasumura Y, Takeuchi J. Effect of an
intravenous infusion of ethanol on serum enzymes
References and lipids in patients with alcoholic liver disease.
Gastroenterology 1980;78:691-5.
1. Sherman DI, Williams R. Liver damage: mechanisms ~ 19. Sherlock S. Long incubation (Virs. B.H.A.A. associ-
and management. Br Med Bull 2004;50:124-38. ated) hepatitis. Gut 1979;13:297.
2. http://articles.timesofindia.indiatimes.com/2010-08-  20. Wu D, Cederbaum AI. Alcohol, oxidative stress, and
13/g0a/28284911_1_liver cirrhosis-opds-drug-addicts free radical damage. Alcohol Res Health 2003;27:277-
3. Lieber CS. Biochemical and molecular basis of alco- 84.
hol induced injury to liver and other tissues. New Eng ~ 21. Lieber CS. Microsomal ethanol-oxidizing system
J Med 1988;319:1639. (MEOS): the first 30 years (1968-1998) — a review. Al-
4. Marsano LS, Mendez C, Hill D, Barve S, McClain CJ. cohol Clin Exp Res 1999;23:991-1007.
Diagnosis and treatment of alcoholic liver disease and 22. Purohit V, Russo D, Salin M. Role of iron in alcoholic
its complications. Alcohol Res Health 2003;27:247-56. liver disease: introduction and summary of the sym-
5. Seong HK, Kyoung OH, Won YC, Jae KH, Kwang posium. Alcohol 2003;30:93-7.
KP. Abrogation of cisplatin-induced hepatotoxicity in ~ 23. Berger J, Kowdley KV. Is silymarin hepatoprotec-
mice by xanthorrhizol is related to its effect on the tive in alcoholic liver disease? J Clin Gastroenterol
regulation of gene transcription. Toxicol Appl Phar- 2003;37:278-9.
macol 2004;196:346-55. 24. Salmi HA, Sarna S. Effects of silymarin on chemical,
6. Saller R, Meier R, Brignoli R. The use of silymarin in functional and morphological alterations of the liver.
Vol. 105 - Suppl. 2 to No. 6 MINERVA MEDICA 7



NANDA

25.

20.

27.

28.

29.

A double-blind controlled study. Scand J Gastroen-
terol 1982;17:517-21.

Feher I, Deak G, Muzes G. Liver protective action of
silymarin therapy in chronic alcoholic liver diseases.
Orv Hetil 1989;130:2723-7.

Campos R, Garrido A, Guerra R, Valenzuela A. Si-
lybin dihemisuccinate protects against glutathione
depletion and lipid peroxidation induced by aceta-
minophen on rat liver. Planta Med 1989;55:417-9.
Wang M, Grange LL, Tao J. Hepatoprotective proper-
ties of Silybum marianum herbal preparation on eth-
anolinduced liver damage. Fitoterapia 1996;67:167-
71.

Saraswat B, Visen PKS, Patnaik GK, Dhawan BN.
Effect of andrographolide against galactosamine-in-
duced hepatotoxicity. Fitoterapia 1995;66:415-20.
Johnson VJ, Osuchowski MF, He Q, Sharma RP.
Physiological responses to a natural antioxidant
flavonoids mixture, silymarin, in BALB/c mice: II.
Alterations on thymic differentiation correlate with
changes in c- myc gene expression. Planta Med
2002;08:961-5.

EFFECT OF LIVERUBIN™ ON HEPATIC BIOCHEMICAL PROFILE IN PATIENTS OF ALD

30. Luper S. A review of plants used in the treatment of
liver diseases: Part 1. Altern Med Rev 1998;3:410-21.

31. Schuppan D, Jia J, Brinkhaus B, Hahn EG. Herbal
products for liver diseases: A therapeutic challenge
for the new millennium. Hepatology 1999;30:1099-
104.

32. Flora K, Hahn M, Rosen H, Benner K. Milk thistle
(Silybum marianum) for the therapy of liver disease.
J Gastroenterol 1998;93:139-43.

33. Thakur SK. Silymarin- A hepatoprotective agent. Gas-
troenterol Today 2002;6:78-82.

34. Miller AL. Antioxidant flavonoids: Structure, function
and clinical usage. Altern Med Rev 1996;1:103-11.

Acknowledgements—We extend our sincere thanks to
Dr. Peter Pothula, BioQuest for his valuable editorial guid-
ance in the generation of this report.

Conflicts of interest—The authors certify that they were
financially supported by Alchem International.

Received on October 15, 2014.
Accepted for publication on November 28, 2014.

MINERVA MEDICA December 2014





