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Abstract  

  Psoriasis is a common skin disease characterized by epidermal keratinocyte hyper 

proliferation, and immune cell infiltration. Silybum Marianum (Milk thistle) is a well known 

medicinal plant that has been used for the treatment of liver-related diseases. The Milk thistle 

extract comprises three flavonolignan isomers, collectively known as silymarin. Silymarin 

has cytoprotection activities due to its antioxidant activity and radical scavenging. Moreover, 

silymarin has anti-inflammatory effects through reduction of TNF-α. Basis on such data, 

silymarin can be served as a novel medication in complementary medicine.Evaluation the 

effect of topical and oral milk thistle extract in treating imuiquimod induced psoriasis in 

mice. Twenty  BALB/c Mice   were distributed into 4 groups  each consist five animals, The 

micein all groups received a daily dose of 5% Imiquimod   cream  for 7 days  applied on their 

backs;  in addition to  imiquimod , group B treated  with  topical glycerin vehicle, group C  

treated  with topical milk thistle  in glycerine vehicle , group D  treated   with oral milk 

thistle. All animals were assessed for the severity of the psoriasis-like skin condition using 2 

elements of the Psoriasis Area Severity Index (PASI), erythema and scaling. The mice treated 

in groups B,  C and  D  exhibited significantly lower PASI scores than the untreated mice in  

group A. However there was a good improvement in the erythema score in group B, better 

improvement had been seen in groups C and D, with superiority to the oral over topical milk 

thistle. When the erythema score of group A were compared with relative score in  the treated 

groups( B, C and  D ), the results did not showed  significant decrease in group B, with 

significant decrease only  in day 7 of group C, while significant decrease in day 2,4 and 7 of 

group D. There  was no significant differences in erythema improvement  between  groups B 

and C, while there was significant improvement at days 2 and 4 and insignificant 

improvement at day 7 for oral  milk thistle  compared to  topical milk thistle. There was a 

good improvement in the scaling  score in all treated groups .When the scaling  score  of 

group A were compared with relative score in treated groups , the results showed no 

significant decrease in day 2  in all groups,  with significant decrease   in days 4 and  7 of  all 

groups, with  superiority to the oral  milk thistle . 
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 Milk thistle had potential antipsoriatic activity. Since psoriasis is a recurrent skin disease of 

multiple etiologies, the selection of the drug of herbal origin to minimize the related side 

effects associated with synthetic drugs is preferable.  
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Introduction 

Psoriasis is a common skin disease affecting 2 % of world population characterized 

by epidermalkeratinocyte hyper proliferation, abnormal keratinocyte differentiation and 

immune cell infiltration  (( 1)). Although the pathogenesis of psoriasis is not fully understood, 

there is growing evidence to indicate that the interleukin-23 (IL-23)/IL-17A cytokine axis 

plays a critical role in the disease development. Many immune-derived cytokines, including 

IL-23, IL-17A, IL-20, IL-22, IL-1β, IL-6, and TNF-a, are involved and interact as a network 

in the pathogenesis of psoriasis.((2)) Keratinocytes, the principal cell type of the epidermis, 

play an important role in the pathogenesis of inflammatory skin disease. A consensus now 

exists that the crosstalk between keratinocytes and immunocytes regulates skin inflammation 

in psoriasis ((3))Silybum Marianum (Milk thistle) is a well known medicinal plant that has 

been used for centuries as a herbal medicine for the treatment of liver-related diseases . It is 

widely prescribed by herbalists and has almost no known side effects. The plant is native to 

the Mediterranean and grows throughout Europe and North America. It also grows in India, 

China, South America, Africa and Australia((4))   This plant grows as a stout thistle in rocky 

soils, generating large purple flowering heads. Its leaves are characterized by milky veins, 

from which the plant derives its name. MT was used by ancient physicians and herbalists to 

treat liver and gallbladder disorders, including hepatitis, cirrhosis, and jaundice, and to 

protect the liver against poisoning from chemical and environmental toxins, including snake 

bites, insect stings, mushroom poisoning, and alcohol. The active complex of MT is a 

lipophilic extract from its seeds and comprises three flavonolignan isomers, collectively 

known as silymarin.((5))Today’s standardized SM extract contains approximately 65% to 

80% flavonolignans (silybin A and silybin B, isosilybin A, isosilybin B, silychristin and 

silydianin), with small amounts of flavonoids, and approximately 20% to 35% of fatty acids 

and polyphenolic compounds possessing a range of metabolic regulatory effects ((6)). Both 

Silymarin, a standardized extract of milk thistle, and silybinin showed anti-inflammatory and 

antioxidant properties ((7)).Silymarin acts as an antioxidant by reducing free radical 

production and lipid peroxidation and has antifibrotic activity, limiting the activation of 

hepatic stellate cells, inducing hepatic stellate cell apoptosis, and evoking the degradation of 
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collagen deposits  ((8)).  It seems likely that direct antioxidant (AO) activity of polyphenols 

does not contribute directly to the antioxidant defence of the body and only limited work has 

been carried out to explore SM/silybin impact on the induction of cellular antioxidant defence 

via the modulation of various transcription factors, including Nrf2 and NF-κB and respective 

gene and protein expressions. Potential molecular proliferative signaling targets for anti-

cancer activity of silibinin include the receptor tyrosine kinase, STAT, androgen receptor and 

NF-κB pathways, ((6)).Milk thistle (Silybummarianum) is known to have positive influence 

on the detoxification activity of the liver ((7)).Psoriasis is a recurrent and debilitating disease. 

The existing topical treatments such as emollients, coal tar and dithranol had lower efficacy 

and cosmetically unacceptable, while systemic therapies such as methotrexate, cyclosporine 

and acitretin had significant side effects 4. Herbal remedies are promising in the management 

of dermatological conditions including psoriasis ((1)). Owing  to the fact that milk thistle  

possesses strong anti-inflammatory effects in various cells and tissues, and since  NF-κB is 

important in the development of psoriasis, we decided to study whether milk thistle   might 

possess positive effects on Imiquimod (IMQ)-induced psoriasis-like skin inflammation in the 

mouse model described by van der Fits et al. ((9)) 

 

Animals and Ethical Statement 

Twenty male BALBc/AnNTac mice 6–7 weeks of age were kept in cages at constant 

levels of temperature and humidity on 12-hour light/dark cycles. The animals had their backs 

shaved and had access to unlimited amounts of water and feed during the entire trial. 

 

Study design and treatment 

The mice were distributed into 4 groups  each consist five animal  , The mice in all 

groups    received a daily dose of 62.5 mg of 5% Imiquimod cream(Aldara; MEDA AS)  for 7 

days(study period)  applied on their backs  ; group A( n=5)  as  control group(no treatment A 

was given during study period )) , group B ( n=5) treated one time  daily  with topical 

glycerin vehicle, group C( n=5) treated one  time daily  with topical milk thistle 5% w/v in 

glycerine vehicle , group D( n=5) treated  one time daily with oral milk thistle(20mg/day for 

7 days). All animals were assessed for the severity of the psoriasis-like skin condition on days 

0, 2, 4 and 7, using 2 elements of the Psoriasis Area Severity Index (PASI), toassign a score 

of 0–4 (0, none; 1, mild; 2, moderate; 3, severe; 4, very severe) for each of the parameters 

erythema and scaling.  
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On day 7, the animals were euthanized and the shaved area of skin on their backs was 

immediately excised. A 4 mm punch biopsy of lesional skin was fixed in formalin and 

paraffinembedded for histological analysis.  

 

Results 

Erythema and scaling 

During the 7-day trial, the severity of the psoriasis-like skin condition was scored 

using the erythema and scaling parts of the Psoriasis Area Severity Index (PASI). 

Thepsoriasis-like skin conditions became apparent on day 2 and onwards. The means of the 

scores erythema and scales is shown for each of the groupson days 0, 2, 4 and 7 (Fig 

1).Scaling and erythema  of the skin were observed after  2–3days, with the most  serious 

symptoms (psoriasis-likelesions) appearing after5-6 days. During the same period, mice 

treated in groups B,  C and  D exhibited decreased  erythema  and scaling score . 

Interestingly, the treated micein groups B,  C and  D  exhibited significantly lower PASI 

scores than the untreatedmice in group A.  

However there was a good improvement in the erythema score in group B  after treatment 

with topical   glycerin, better improvement had been seen in groups C and D (treated with 

topical and oral milk thistle respectively ), with superiority to the oral over topical milk 

thistle. When the erythema score in Days 2,4 and 7 of group A were compared with relative 

score in treated groups , the results showed no significant decrease in group B, significant 

decrease only  in day 7 of group C, while significant decrease in day 2,4 and 7 of group D.  

Fig 1. Erythema and scales score of the skin on the backs BALB/c mice. Scoring was 
performed on days 0, 2, 4 and 7 using the erythema and scales elements of the Psoriasis Area 
Severity Index (PASI) to assign a score of 0–4 to each animal 
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There  was no significant differences in erythema improvement  between  groups B and  C 

treated  with topical glycerin vehicle and topical milk thistle  respectively, while there was 

significant improvement at days 2 and 4 and insignificant improvement at day 7    for oral  

milk thistle   compared to  topical milk thistle.    

there was a good improvement in the scaling  score in all treated groups  after, better 

improvement had been seen in groups C and D (treated with topical and oral milk thistle 

respectively ), with superiority to the oral over topical milk thistle  . 

When the scaling  score in Days 2,4 and 7 of group A were compared with relative score in 

treated groups , the results showed no significant decrease in day 2  in all groups,  with 

significant decrease   in days 4 and  7 of  all groups, with  superiority to the oral over topical 

milk thistle and glycerin  which showed comparable effectiveness  . 

There  was no significant differences in scaling  improvement  between  groups B and  C 

treated  with topical glycerin vehicle and topical milk thistle  respectively, and  no significant  

improvement   for oral  milk thistle   compared to  topical milk thistle.    

 
Fig 2.  Scales score of the skin on the backs BALB/c mice. Scoring was performed on days 0, 
2, 4 and 7 using the erythema and scales elements of the Psoriasis Area Severity Index 
(PASI) to assign a score of 0–4 to each animal. 
 
Histological results 

The IMQ only treated  group (group A) showed a  thickened epidermis,  increased 

keratinization  and absence of granular layer    compared with  groups(B,  C and  D ) treated 

with  glycerin, topical and oral milk thistle respectively. The epidermal thickness was 

significantly reduced in the IMQ plus treatment groups  when compared with the IMQ only  

group especially in group D (oral milk thistle)  . 
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Fig. 3.Phenotypical presentation and corresponding histological analyses (H&E staining) of mouse 
back skin are shown. In this group, the mice were treated with imiquimod cream only for 7 days. The 
photographs were taken on day 7. 

 
 
Fig. 4Topical glycerin vehicle treatment ameliorated Imuiquimod induced psoriasis. Phenotypical 

presentation and corresponding histological analyses (H&E staining) of mouse back skin are shown. 

IImuiquimod induced psoriasis was elicited in mice via a topical IMQ application for 7 days. In this 

group, the mice were treated topically with glycerin. The photographs were taken on day 7.  
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Fig. 5.Topical milk thistle solution   treatment ameliorated Imuiquimod induced psoriasis. 
Phenotypical presentation and corresponding histological analyses (H&E staining) of mouse back skin  
are shown. IImuiquimod induced psoriasis was elicited in mice via a topical IMQ application for 7 
days. In this group, the mice were treated topically with milk thistle . The photographs were taken on 
day 7.  

 

 
 
Fig. 6.Oral milk thistle solution   treatment ameliorated Imuiquimod induced psoriasis. 

Phenotypical presentation and corresponding histological analyses (H&E staining) of mouse 

back skin are shown.  Imuiquimod induced psoriasis was elicited in mice via a topical IMQ 

application for 7 days. In this group, the mice were treated orally with milk thistle. The 

photographs were taken on day 7.  

 
Discussion 

Psoriasis is a chronic inflammatory skin disease with increased expression of pro-

inflammatory cytokines and chemokines attracting immune cells to the psoriatic skin area. 

Activation of NF-κB is a key factor in the development of psoriasis. ((9)) 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 2.417, ISSN: 2320-5083, Volume 4, Issue 6, July 2016 

 

8 
www.jiarm.com 

NF-κB is a key regulatory element in inflammatory pathways, and it is a crucial mediator 

in the pathogenesis of psoriasis. NF-κB links alter keratinocytes and immune cell states 

through its effects on cellular proliferation, differentiation and apoptosis as well as cytokine 

and chemokine production . When keratinocytes are stimulated with TNF-α, the NF-κB 

signaling is activated, which leads to the over-expression and release of a wide range of 

proinflammatory mediators. ((3))   

Accordingly, increased levels of activated NF-κB are found in psoriasis skin compared with 

healthy skin. ((9)) 

Natural plant ingredients are often used as novel therapeutic agents to control 

inflammation with few side effects. The present study marks the first in vivo investigations of 

the effects of milk thistle in psoriasis..((3))   

 SM has long been known to inhibit the activation of inflammatory NF-κ Bsignaling . Recent 

studies have confirmed that the protective anti-inflammatory effects of SM/silybin could be 

mediated by their inhibitory potential on the NF-κB, which is a key transcriptional factor for 

numerous genes involved in regulation of inflammation, immune system, cell differentiation, 

survival, apoptosis((6)).Silymarin was tested in HaCaT (human keratinocytes) induced with 

UV light and in HepG2 cells (human hepatoblastoma) induced with okadaic acid and LPS 

and proved to be highly effective in suppressing NF-κB binding activity and its dependent 

gene expression. Compared to other bioflavonoids tested, silymarin inhibitstranscription 

factor NF-κB in very low concentrations (12 μg/ml).Silymarin blocked TNF-α-induced 

activation of NF-κBina dose- and time-dependent manner. This effect was mediated through 

inhibition of phosphorylation and degradation of inhibitory protein IκBa, an inhibitor of NF-

κB.NF-κB-dependent reporter gene transcription was also suppressed by silymarin. 

((10))Apoptotic pathways relevant in keratinocyte apoptosis include several mechanisms. The 

“extrinsic” pathway is triggered by binding of Fas ligand (FasL) or tumor necrosis factor 

(TNF) to membrane death receptors leading to the activation of caspase-8. The “intrinsic” 

pathway includes mitochondrial release of cytochrome c and along with the cofactor Apaf-1, 

the formation of an activated caspase-9 apoptosome. Dysfunctional apoptosis has an 

important role in the development of several skin diseases. Some are characterized by 

increased keratinocyte apoptosis, e.g., toxic epidermal necrolysis, whereas others like non-

melanoma skin cancers and psoriasis are associated with decreased apoptosis. ((11))  

Recently, it has been suggested that increased reactive oxygen species (ROS) production and 

compromised function of antioxidant system may be involved in the pathogenesis of 
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Psoriasis. Antioxidants can protect the epidermis from the events that contribute to epidermal 

toxicity and diseases. Deficiencies in any of the antioxidant defense system may contribute  

to the development of cutaneous disease and disorders.((12))Oxidative-free radicals and 

apoptosis have linked to chronic skin diseases. Higher levels of oxidative radicals and the 

release of mitochondrial cytochrome c have a role in the pathogenesis of 

psoriasis.((13))Silybin also induced the cytochrome c release, activation of caspase-3 and 

caspase-9 and cleavage of poly(ADP-ribose) polymerase (PARP). ((10))Silymarin has 

cytoprotection activities due to its antioxidant activity and radical scavenging. Moreover, 

silymarin anti-inflammatory effects through reduction of TNF-α. Effects of silymarin or 

silybinin on breast cancer, ovarian cancer, lung cancer, skin cancer, prostate cancer, cervical 

cancer, bladder cancer, liver carcinoma, and colon cancer, have been reported. Mechanism of 

cytoprotective activity of silybin related to antioxidative as well as the specific receptor 

interaction and modulation of a variety of cell-signaling pathways e.g. NF-kappa B. 

Silymarin has been shown to have anti-angiogenic property in different kinds of 

cancers,((14))and its effects on caspases may explain its role in cytoprotection. ((10)).                         

Topical and systemic silymarin has skin protective properties against UV-induced damage in 

epidermis and causes an up-regulation of tumour-suppressor genes p53- and p21CIP1. ((15)) . 

The pharmacological profile of milk thistle coincide with pathological changes that occur in 

psoriasis.  

 

5. Conclusion 

Because we demonstrated that milk thistle effectively suppresses the expression of 

NF-κB, our study provides strong evidence that milk thistle had potential antipsoriatic 

activity. Since psoriasis is a recurrent skin disease of multiple etiologies, the selection of the 

drug of herbal origin to minimize the related side effects associated with synthetic drugsis 

preferable.  
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