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Abstract: Use of plants based drugs for curing various ailments is as old as human civilization and is used in all 
cultures through out history. The primitive man started to distinguish between useful and harmful are poisonous 
plants by trail and errors. A well defined herbal pharmacopoeia was developed by tribal people, which was based on 
information collected from local flora, religion and culture. The knowledge of medicinal plants was gradually 
developed and passed on from one individual to other, which foundation for traditional medicine through out the 
world. Recently, a variety of liver diseases are spreading very rapidly in our society and different herbal remedies 
are used by the local practitioners as a therapeutic agent. Among these herbal formulations, Silybum marianum is 
found to be highly effective for liver disorders.  
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Introduction 
1.1. Medicinal plants 

Plants are used for variety of purposes. The 
history of natural product is relatively old and dates 
back to the time when the early man became 
conscious of his environment. Cultured and civilized 
man is said to have been on earth for some two or 
three million years and he has struggled for his life 
during the greater portion of the era. Thousands of 
years’ effort, by examination much has thought him to 
differentiate between useful and harmful plants. Since 
then herbs have been used in all cultures as an 
important source of medicine [1]. 

The history of human culture and civilization 
of Egypt, Assyrian, China, and Indies valley, knows 
that the elders and wise man of those times used 
medicinal plants to treat many diseases. Information 
about these medicinal plants is present in the old 
literature, mythological stories, folklore, medicinal 
treaties, epic poems and thousand years’ old 
manuscripts, copper plates and palm leaves and other 
information on these cultures which are preserved 
even today. The unearth of Shanidar cave in Iraq in 
1963 opened the grave of Neanderthal man buried 
sixty thousand year ago along with so many flowers of 
his time. The plants present in the grave were later 
known to have many medicinal properties. 

The earliest records of the use of medicinal 
plants are that of Chaulmoogra oil from Hydnocarpus 

gaertn, which was identified to be effective in the 
treatment of leprosy. Such a use of medicinal plants 
for the treatment of leprosy was written in the 
pharmacopoeia of the Emperor of China between 
2730 and 3000 B.C. In the same way, the castor seeds 
and seeds of opium were found from ancient Egyptian 
tombs, which confirm their use in that part of Africa 
as for back as 1500 B.C. The written records existing 
in “Ebers papyrus” also show the use of medicinal 
plants at that time in Egypt [2]. According to the 
history of medicinal plants, the Materia Medica of 
Hippocrates, who is currently known as the father of 
medicine, composed of herbal formulations, nearly 
400 simple formulations having been compiled and 
explain by him. Plin was a Theophrastus of Ethan’s 
(370-287B.C) a well-known botanist who wrote a 
number of manuscripts including the famous Historia 
planetarium. Just about 500 plants, mostly cultivated, 
were marked out in this manuscript [3]. However, the 
significant pharmacological collection of the Greeks 
was the authoritative text of Dioscoridies [3]. Later 
than him Pliny the elder (23-79 AD) wrote “Natural 
History” in 37 volumes. Galen compiled some 30 
books on pharmacology beside “Galanicals” his 
medical formulae [4]. 

Chinese medicine, with its use of 
pharmaceutical preparation Known as fangs, also 
utilized a variety of plants. The written document of 
Chinese traditional medicine can be marked out to 
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Shen Nong Ben Cao Jin (22-250 AD). Later Li 
Shizhens, a great physician and naturalist, wrote “Ben 
Cao Gang Mu” published in 1596 that has been 
regarded as complete pharmacopoeia having a total of 
1894 entries. 

Many western personalities described herbal 
medicines including Discoridies and Galen in the first 
and second centuries to Culpeper in the 17th century. 
The first chemical isolated from plant was benzoic 
acid, discovered in 1560. Some simple compounds 
like glycerol, oxalic acid, lactic acid, citric acid and 
tartaric acid were extracted from various organic 
sources, both plants and animals by a German chemist 
Karl Wilhelm Scheele (1742-1786). 

Rig Vedas and Ayuvedas are the main source 
of Indian medicines. They are mainly based on the use 
of drugs of plant origin. The Ayurvedic system of 
medicine is mainly credited to Charaka [5] and 
Sushruta [6], who described about 700 medicinal 
plants. The Muslim rulers introduced their traditional 
system of medicine in India and included in the native 
Ayurvedic medicine. 

In the last five decades the development and 
introduction of immuno-stimulants, antibiotics and 
antitumer agents isolated from plants have led a 
dramatic success in control of many diseases. During 
the last decade the use of traditional medicines has 
expended globally and has gained attractiveness. 
These are used not only for primary health care of 
poor people in the developing countries, but are also 
used in the countries where conventional medicine is 
predominant in the National Health Care System [7]. 
According to WHO herbal medicines serve the health 
needs of about 80% of the world’s population, 
especially for million of people in the vast rural areas 
of developing countries [5]. 

More than 50% of all the medicines in 
clinical use have a natural product origin [8]. Of the 
worlds 25 best selling pharmaceutical agent, 12 are 
natural products derived [9]. More than 600 botanical 
items have been recognized in various edition of the 
United State Pharmacopoeia [10]. 

The most important factors for the continued 
use of the traditional medicines are its ready 
accessibility, cheapness and socio-cultural reasons. A 
long tradition of the use of herbal remedies exists in 
some countries and the people especially of the rural 
areas have more faith in the traditional medicines. The 
fact that most of the medicinal plants have been used 
over the ages for treatment of diseases is believable 
evidence that many of the medicinal plants 
prescription are realistically safe but scientific 
toxicological trials are still necessary [11]. 
 Medicinal plants were the major basis of 
products used to maintain health until the nineteenth 
century, when the German chemist Friedrich Wohler, 

attempting to get ready ammonium cyanate from 
silver cyanide and ammonium chloride, by chance 
synthesized urea. This was the first organic synthesis 
in history and heralded the period of the synthetic 
compound. With this discovery, the Western science 
rewarded no good attention to the phytomedicines; 
they started to use their energy on synthetic lines. But 
before long they bounced reverse to the herbal 
medicines when they observed comparatively more 
ill-effects of the synthetic drugs as compared to the 
herbal medicines. Though the herbal medicines are 
very different from well-defined synthetic drugs, for 
example, the accessibility and value of the raw 
materials are often problematic; the active principles 
are frequently unidentified; and standardization, 
stability, and quality control are possible but not 
simple. In contrast with modern medicine, herbal 
medicines price less, are more often used to treat 
chronic diseases, and the incident of undesirable side 
effects seems to be less common. A vast number of 
plants have medicinal properties; in fact, many 
pharmaceutical drugs were originally derived from 
plants. Ethno-pharmacology – the scientific study of 
indigenous medicines – is an interdisciplinary science 
practiced all over the world. Phototherapeutic agents 
or herbal medicines are standardized herbal 
preparations that contain, as active ingredients, 
complex mixtures of plant materials in the crude or 
processed state. One basic characteristic of 
phototherapeutic agents is the fact that they normally 
do not have a direct or strong pharmacological action. 
For this reason, these agents are not suitable for 
emergency treatment. 

Nowadays, the use of medicinal plants and 
their bioactive phytocompounds and our scientific 
information about them comprises the modern field of 
the phytosciences. This is a science created from the 
incorporation of a range of disciplines that have never 
been connected before, combining some different 
areas of economic, social, and political fields, 
chemistry, biochemistry, physiology, microbiology, 
medicine, and agriculture. 

In short, the medicinal plants are reliable 
sources for the treatment of many health problems. 
Man has depended a lot on the herb in the past, and 
even at present the use of plants as medicine is 
popular. For the future health challenges the plants are 
reasonably prepared to serve the man. The only need 
is to develop the isolation and purification techniques. 
At the same time it is important to pay good attention 
to minimize the pollution, as the polluted materials are 
always of the little use or simply useless. 
1.2. Silybum marianum  

Silybum marianum commonly known as 
Milk thistle,Ladys thistle, Holly thistle, Marian 
thistle,Blessed thistle, Mary’s thistle, Carduus 



 Life Science Journal 2014;11(9s)          http://www.lifesciencesite.com 

 

473 

marianus thistle, Mariana mariana, Carthamus 
maculatum [12, 13] is native of southern Europe, 
mainly the Mediterranean regions, indigenous to 
North Africa, Asia Minor, and Southern Russian 
Fedrations. S marianum is now naturalized through 
out Europe, in North and South America, Australia 
[14]. The plant thrives in dry, stony or rocky areas, 
harsh atmosphere fields. Being a hostile shelter, S. 
marianum was once seen as an indication of poor 
husbandry and a threat to farm lands. Nowadays, it is 
retrieval its magnetism as an ornamental plant and is 
also grown commercially in countries like Argentina, 
Australia, Russia, China, Germany, Romania and 
Hungary [12, 13]. 

Silybum marianum is an annual or biennial 
tubby, rigid herb that is also wide and jagged. Bulky 
rosette basal leaves grow up in its first season, which 
lies close to the ground. It rises to a height of 2.5 
meter and a width of 0.9 meter. Each plant produces 
up to four stems which are hollow, spherical and be 
full of a milky white sap [15-17]. 

It has large leaves that are broad and shiny 
green. They are distinct with white vein like marking, 
having spiny boundaries. The grown-up leaves have 
deeper lobes with a wavier margin, while the young 
leaves are shallowly lobed with spin [15-17]. 
  The flowers of Silybum marianum are blue or 
white in color, thislle like and single. They have many 
tubular florets that are about 6 cm in diameter and are 
bordered by rigid bracts that end in sharp spines. After 
flowering, white, thick feathery thistledown develops 
and spread the seeds [15, 17, 18]. 

Seeds are obliquely obovoid and are 6-7 
millimeter long and 3 millimeter wide. Color of the 
seeds is brown and has a yellowish extrapolative 
enlarged ring at its tip and a canaliculated hilum at 
other end [16, 19]. 
1.3. Cultivation 

Silybum marianum is most frequently 
propagated through seed which need light to 
germinate The ordinary growing season is early spring 
to summer, with flower maturation taking place from 
June to July [12,13]. 
1.4. Harvesting 

In early summer the flower heads are 
collected and the seeds are gathered in late 
summer.The harvesting time for seeds is very 
important. The seeds heads are due for collection 
when they form a perfusion of thick, white, fluffy 
thistledown, containing the ripest seeds. If harvesting 
is belated, the wind may take away as much as half of 
the crops [16, 12]. 
1.5. Medicinal Importance of Silybum marianum 

Based on the widespread folk use of Silybum 
marianum in cases of jaundice, European medical 
researchers began to investigate its medicinal effects. 

It is presently used to treat alcoholic hepatitis, liver 
cirrhosis, liver poisoning, and viral hepatitis, and to 
protect the liver in general from the effects of liver-
toxic medications. However, on the other hand of this 
wide usage, there is no ultimate confirmation that it is 
useful.  

Standardized S. marianum extract is known 
as silymarin. Silymarin itself is a combination of at 
least seven chemicals. The very most active of these 
chemicals is commonly known as silibinin. But, 
silibinin too is, in fact, a mixture, comprising the two 
linked substances silibinin A and silibinin B [20]. 
When inject intravenously, silibinin is thought to work 
as an antidote to poisoning by the death cap 
mushroom, Amanita phalloides. The animal studies 
propose that S. marianum extracts can also defend 
against many other poisonous substances, from 
toluene to the drug acetaminophen [21-26]. One 
animal study suggests that S. marianum can also save 
fetal damage caused by alcohol [27]. 

Silibinin is hypothesized to work by 
displacing toxins trying to bind to the liver and by 
causing the liver to regenerate more speedily. It may 
also be active as an antioxidant and as well stabilize 
liver cell membranes [28, 29]. 

In Europe, S. marianum is regularly 
supplementary as extra defense when patients are 
given medications known to cause liver problems. On 
the other hand, S. marianum failed to confirm useful 
for preventing liver inflammation caused by the 
Alzheimer's drug Cognex (terrine) [30].  

Silybum marianum is also used in a vague 
state known as minor hepatic insufficiency, or 
sluggish liver [31]. This term is often used by 
European physicians and American naturopathic 
practitioners, conventional physicians in the united 
state don't be well-known with it. Symptoms are said 
to include aching in the ribs, fatigue, unhealthy skin 
appearance, general malaise, constipation, 
premenstrual syndrome, chemical sensitivities, and 
allergies.  

One small, but actually well-conducted, 
double-blind trial established proof that Silybum 
marianum might get improved blood sugar control in 
type 2 diabetes [32]. S. marianum may also suggest a 
number of protections to the kidney [33]. A highly 
preliminary proof hints that S. marianum may help 
decrease breast cancer threat [34]. S. marianum is 
occasionally recommended for gallstones and 
psoriasis, but there is slight to no evidence as up till 
now that it really helps these conditions.  

In one small, placebo-controlled trial, the 
topical application of S. marianum by means of 
methylsulfonylmethane for one month seen to be 
effective in the treatment of forty six subjects with the 
skin condition rosaceous [35]. 
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1.6. Scientific Evidence for Silybum marianum 
As noted above, there is most important 

evidence from studies in animals that Silybum 
marianum can keep the liver from many toxins. 
Though, human studies of people suffering from a 
variety of liver diseases have often yielded mixed 
results. A 2007 review of published and unpublished 
studies on S. marianum as a treatment for liver disease 
caused by alcohol or viral hepatitis accomplished that 
benefits were seen only in low-quality trials, and, even 
in those, S. marianum did not show more than a 
negligible benefit [36].  
 1.7. Acute Viral Hepatitis 

A twenty one day, double-blind, placebo-
controlled study of fifty seven people with acute viral 
hepatitis found important improvements in the group 
receiving Silybum marianum [37]. A thirty five day 
study of one hundred fifty one individuals are thought-
out to have acute hepatitis showed no advantage with 
S. marianum, but this study has been criticized for 
weakening to document that the participants in reality 
had acute hepatitis [38, 39]. 
1.8. Chronic Viral Hepatitis 

Inconsistent facts exist in relation to whether 
Silybum marianum is helpful for chronic viral 
hepatitis B or C [40-45]. The S. marianum does not 
appear to affect levels of virus in the body, but might 
help protect the liver from damage and recover some 
symptoms.  
1.9. Alcoholic Hepatitis 

A double-blind, placebo-controlled study 
performed in 1981 followed one hundred six Finnish 
soldiers with alcoholic liver disease over a period of 
four weeks [46]. The treated group showed a 
significant decrease in high liver enzymes and 
development in liver histology, as evaluated by biopsy 
in twenty nine subjects.  

Two similar studies provided on the whole 
equivalent results [47, 48]. However, a three month, 
randomized, double-blind study of one hundred 
sixteen people showed little to no additional benefit, 
probably because most participants reduced their 
alcohol use and approximately half stopped drinking 
totally [49]. One more study found no advantage in 
seventy two patients followed for fifteen months [50]. 
It is definitely more effective for people with 
alcoholism to stop drinking than to carry on drinking 
and take Silybum marianum. 
1.10. Liver Cirrhosis 

A double-blind, placebo-controlled study of 
one hundred seventy peoples with alcoholic or non-
alcoholic cirrhosis found that in the group treated by 
Silybum marianum the four year survival rate was 
58% as compared to only 38% in the placebo group 
[51]. This difference was statistically significant.  

A double-blind, placebo-controlled trial that 
enrolled one hundred seventy two peoples with 
cirrhosis for four years also found reductions in death, 
but they just missed the predictable cutoff for 
statistical importance [52]. A two year, double-blind, 
placebo-controlled study of two hundred individuals 
with alcoholic cirrhosis found no reduction in 
mortality attributable to the use of S. marianum [53]. 
Though, in an analysis of nineteen randomized trials, 
researchers concluded that S. marianum was notably 
more effective at reducing mortality from liver 
cirrhosis compared to placebo, but no more effective 
at reducing mortality from any cause [54].  

Other double-blind studies of people with a 
variety of cirrhosis have looked at changes in tests of 
liver function rather than mortality. Some found 
benefit, while others did not [55, 56].  
1.11. Dosage 

The standard dosage of Silybum marianum is 
200 mg two to three times a day of an extract 
standardized to contain 70% silymarin. 

There is some evidence that silymarin bound 
to phosphatidylcholine may be better absorbed [57, 
58] this form should be taken at a dosage of 100 mg to 
200 mg twice a day.  
Warning: Considering the severe nature of liver 
disease, a doctor's supervision is necessary. Also, do 
not inject S. marianum preparations that are intended 
for oral use!  
1.12. Side Effects 

Silybum marianum is thought to have very 
little toxicity. Animal studies have not shown any 
negative effects even when high doses were 
administered more than a long period of time [59].  

A study of 2,637 participants reported in 
1992 showed a low rate of side effects, limited mostly 
to mild gastrointestinal disturbance. However, on rare 
occasions severe abdominal pain may occur [60].  

On the basis of its widespread use as a food, 
S. marianum is thought to be safe for pregnant or 
nursing women and researchers have enrolled 
pregnant women in studies [60] However, safety in 
young children, pregnant or nursing women, and 
individuals with severe renal disease has not been 
formally well-known.  
1.13. Drug Interaction 

No drug interactions are known. Though, one 
report has noted that silibinin can inhibit a bacterial 
enzyme called beta-glucuronidase, which plays a part 
in the activity of certain drugs, such as oral 
contraceptives [61]. This could theoretically reduce 
their usefulness.  

S. marianum contains a variety of active 
constituents; mostly the flavonoids in nature and a 
variety of compounds have so far been isolated from 
it.  
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Table 1. A list of compounds reported from Silybum marianum  

Sr/no. Name of Compound M.Formula M.Weight Melting Point (˚C) Ref. 
1 4,7-Epoxy-3,8-bilign-7-ene-3,4,5,9,9-

pentol 
C2OH22O6 358 Not reported [62] 

2 1,8,15-Hepta decatriene-11,13-diyne C17H22 226 Not reported [63] 
3 1,8,15-Hepadecatriene-11,13-diyne C17H22 226 Not reported [63] 
4 2,9,16-Heptadecatriene-4,6diyn-8-ol C17H22O 242 Not reported [63] 
5 Isosilybin C25H22O10 482 239-240 [64] 
6 Isosilychristin C25H22O10 482 155-157 [65] 
7 Neosilyhermin A C25H22O9 466 Not reported [66] 
8 Neosilyhermin B C25H22O9 466 Not reported [67] 
9 Kaempferol3,7diglycoside C27H28O16 608 Not reported [67] 
10 Silandrin C25H22O9 466 234-236 [68] 
11 Silychristin C25H22O10 482 174-176 [69] 
12 Silybin C25H20O10 480 168-170 [64] 
13 2,3-Dehydrosilybin C25H20O10 480 174-176 [63, 65] 
14 2,3-dehydrosilychristin C25H20O10 480 Not reported [70] 
15 Silymonin C25H24O9 468 258-260 [71] 
16 Silydianin C25H24O10 484 190-192 [71] 
17 Silyhermin C25H22O9 466 93-95 [67] 
18 2-(1-Undecen-3,5,7,9-tetraynyl) 

oxirane 
C13H8O 180 95-97 [67] 

19 12-Tridecene4,6,8,10-tetraynal C13H8O 180 N0treported [ 63]  
20 4,5-Dihydroxy flavon 7-

0[rhamnopyranosyl-(12)-D-
galacturonopyranoside 

C27H28O15 592 N0t reported [66]  

A standardized extract of the seed of S. marianum contains about 70-80% of silymarin and 20-30% chemically 
undefined fraction, comprising generally polymeric and oxidized polyphenolic compounds [71]. 
 
 1.14. Silymarin 

Silymarin is an active extract of the seeds of 
Silybum marianum [73]. It is used for the treatment of 
many liver disorders characterized by degenerative 
necrosis and functional impairment [74]. In addition, 
it is capable to antagonize the toxin of Amanita 
phalloides [75, 76] and provides hepatoprotection 
against poisoning by paladin, [77] galactosamine, [78] 
thioacetamide, [79] halothane [80] and carbon 
tetrachloride [81]. The compound too protects 
hepatocytes from injury caused through ischemia, 
radiation, iron overload and viral hepatitis [82]. 
Silymarin is incorporated in the pharmacopoeia of 
many countries and is often used as encouraging 
therapy in food poisoning due to fungi and in chronic 
liver disorders, for example statuses [83] and alcohol 
associated liver disease [84]. 

Formerly, it was thinking to be a single large, 
complex molecule but in 1974 it was exposed that 
silymarin is a mixture of several flavonolignans [85]. 
Flavonolignans are produced by the free radical 
oxidative coupling of the coniferyl alcohol ‘a 
component of lignin’ and falconoid dihydroquercetin 
‘also called taxifolin’ [86, 87]. This reaction gives 
Silybum, which is found to be the most bioactive 

component of silymarin, and a mixture of 
regioisomers diasteromers [87]. The three most 
important flavonolignans in S.marianum are silybin, 
also called as silybin, silychristin and silydianin. 
Moreover, diastereomers of silybin i.e. silybin A and 
silybin B have been isolated, and the regioisomers 
silybin, isosilybin A and B [87]. A disteriomers of 
silychristin now known as silychristin A was 
discovered and referred to as silychristin B [88]. 

Other minor compounds consist of 
isosilychristin, desoxysilydianin, desoxysilychristin, 
dehydrosilybin, silybinone, silandrin, silymonin, 
silyhermin, and neosilyhermin A and B. These 
compounds are present in all parts of plant, but are 
more concentrated in the seeds. 
1.15. Structure of silymarin isomers and other 
reported compounds. 
 



 Life Science Journal 2014;11(9s)          http://www.lifesciencesite.com 

 

476 

O

O
O

Silybin

OOH

HO

OH

OCH3

CH2OH

OH

 
 

 
 

OH

OCH3

O

CH2OH

O
HO

OH

H

OH
H

O

Silychristin

 
 

OH

O

Silydianin

H

H

HO

OH

O

OH

O

O HO

OCH3

 
 
 

 
 
 

 

 

 
 



 Life Science Journal 2014;11(9s)          http://www.lifesciencesite.com 

 

477 

 

 
 

 
 
 

 
 

 

 
 

 
 

 



 Life Science Journal 2014;11(9s)          http://www.lifesciencesite.com 

 

478 

 

 
 

 
 

1.16. Mechanism of Action 
Silymarins hepativoprotective effects 

accomplished by a number of mechanism including 
antioxidation [89], inhibition of lipid per 
oxidation[90], increase liver detoxification by 
inhibition of phase one detoxification and enhanced 
glucoronidation [91, 92] and defense of glutathione 
depletion [93]. Studies have also shown silymarin 
shows several ant-inflammatory effects, inhibition of 
leukotriene as will as prostaglandin synthesis, kupffer 
cell inhibition, mast cell stabilization, and inhibition 
of neutrophil migration [94-98]. In addition, silymarin 
has been known to increase hepatocyte protein 
synthesis, thus enhancing hepatic tissue regeneration 
[99]. Animal studies have also established silymarin 
reduces the transfer of hepatic stellate cells into 
myofibroblasts, slowing or even reversing fibrosis 
[100]. Clinical studies conducted in Hungary also 

established silymarin to have immunomodulatory 
effects on the diseased liver [101, 102] 
1.17. Pharmacokinetics 

Silymarin is not water soluble, making tea 
preparations unproductive, for that reason it is usually 
administered orally in capsul form. Because 
absorption of silymarin from the gastrointestinal tract 
is only moderate (23-47%), it is best administered as a 
standardized extract of 70-80% silymarin. In animal 
and humans, peak plasma levels are achieved in four 
to six hours after an oral dose. Silymarin is extracted 
chiefly by means of bile but some clearance is too 
achieved through the kidneys. The clearance half-life 
of silymarin is six to eight hours [103].  

Keeping in view the wide application of 
Silybum marianum as a medicinal plant and its active 
constituent silymarin which is a strong 
hepatoprotective agent used for different types of liver 
ailments, the present information is therefore, an 
initiative for the awareness of the local peoples using 
such types of either crude phytochemicals or the 
whole plant for liver diseases. This study is also 
providing a scientific database for the study of these 
compounds.  
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