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Pharmacological Profile of Silymarin 

Silymarin is a flavonolignan complex extracted 

from the seeds of Silybum marianum (commonly 

known as milk thistle). It is composed of several 

active constituents, primarily silybin (also called 

silibinin), silydianin, and silychristin. Among these, 

silybin is the most pharmacologically active and 

abundant component. Silymarin has been 

extensively studied for its hepatoprotective 

properties and is widely used in the management of 

liver disorders. 

 

Composition 

 

• Silybin (Silibinin): Major active constituent, 

responsible for antioxidant andhepatoprotective 

effects. 

 

• Silydianin and Silychristin: Contribute to overall 

therapeutic activity. 

 

• Other flavonolignans: Minor components that act 

synergistically. 

 

Clinical Applications 

Silymarin is used in both bulk drug form and tablet 

dosage forms for the treatment of: 

• Alcoholic liver disease 

• Viral hepatitis (acute and chronic) 

• Drug-induced hepatotoxicity (e.g., paracetamol, 

chemotherapy agents) 

• Cirrhosis and fatty liver disease 

 

Chemical structure of silybin: 

 
 

Therapeutic Applications of Silymarin 

 

Condition Pharmacological Effect 

Alcoholic liver disease Reduces oxidative stress 

Viral hepatitis Improves liver enzyme 

profile 

Drug-induced 

hepatotoxicity 

Protects hepatocytes 

Cirrhosis Slows progression of 

fibrosis 

Fatty liver disease Enhances lipid 

metabolism 

 

Safety Profile 

• Silymarin is generally considered safe, with 

minimal adverse effects. Reported side effects 

are 

• mild and include gastrointestinal discomfort 

and allergic reactions in rare cases. Its favorable 

• safety profile has contributed to its widespread 

use as a supportive therapy in liver disorders. 

 

Chemistry and Structure 

• Silymarin is a complex mixture of 

flavonolignans, primarily extracted from the 

seeds of 
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• Silybum marianum. The major active 

constituent is silybin, which exists as two 

• diastereoisomers: silybin A and silybin B. Other 

components include silydianin, silychristin,and 

is silybin.  

• These compounds are responsible for the 

pharmacological activity of silymarin, 

• Particularly its hepatoprotective and antioxidant 

effects. 

 

Flavonolignan Backbone 

Flavonolignans are formed by oxidative coupling of 

flavonoids and lignans. The core structuresinclude: 

• A benzopyran ring system. 

• Multiple hydroxyl groups contributing to 

antioxidant activity. 

• A methoxy group enhancing lipophilicity. 

• Chiral centers influencing biological activity. 

 

Structural Features of Silybin 

• Molecular formula: C25H22O10 

• Molecular weight: ~482.44 g/mol 

• Functional groups: Phenolic –OH, methoxy –

OCH3, ether linkages 

• Chirality: Two stereocenters at C2 and C3 

positions of the benzopyran ring 

• Solubility: Poor water solubility; soluble in 

methanol, ethanol, and DMSO 

 

Therapeutic Uses 

• Silymarin is widely used in the treatment and 

prevention of liver disorders. Its 

hepatoprotective, 

• antioxidant, and anti-inflammatory properties 

make it suitable for both acute and chronic liver 

• conditions. The active constituent, silybin, 

stabilizes hepatocyte membranes, enhances 

protein 

• synthesis, and scavenges free radicals, thereby 

promoting liver regeneration. 

• It is available in various dosage forms including 

tablets, capsules, and suspensions. Silymarin 

• is often prescribed as a supportive therapy in 

combination with other hepatoprotective agents 

• or during recovery from drug-induced liver 

injury. 

 

 

Applications Summary 

Condition Role of Silymarin Dosage Form 

Alcoholic liver disease Reduces oxidative stress Tablets, Capsules 

Viral hepatitis Improves liver enzyme profile Tablets, Suspension 

Drug-induced hepatotoxicity Protects hepatocytes from damage Tablets 

Cirrhosis Slows progression of fibrosis Capsules 

Fatty liver disease Enhances lipid metabolism Tablets 

Chemotherapy-induced toxicity Supports liver recovery Tablets 
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