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ABSTRACT 

Objective: The present study evaluated the effects of silymarin on blood glucose, blood lipids and liver amino-

transferase (AST & ALT) in Non-alcoholic fatty liver disease (NAFLD). 

Study Design: Randomized Placebo Controlled (double blind) Trial 

Place and Duration of Study: This study was carried out at Consultant Clinic Cant area Hyderabad and 

Department of Medicine, Isra University Hospital Hyderabad from April 2012 to August 2013. 

Materials and Methods: A sample of 64 subjects (33 cases and 31 controls) was selected for evaluating effects of 

silymarin. Subject selection observed the inclusion and exclusion criteria. Subjects with aspartate transaminase 

(AST) and alanine transaminase (ALT) >1.2 of normal were included. NAFLD diagnosis was confirmed by  

ultra-sonography. NAFLD cases were given silymarin (140 mg x2 tablets) daily for duration of 3 months. Controls 

received placebo. AST & ALT were checked after three months. Data variables were analyzed by SPSS version 

21.0.  

Results: Mean ± SD of aspartate transaminase (AST) and alanine transaminase (ALT) before intervention were 

found as 73.2±9.7 vs. 69.3±17.6 IUL
-1 

(p<0.021) and 92.1±19.4 vs.83±15.6 IUL
-1 

in cases and controls (p < 0.0001) 

respectively. After three months the AST and ALT were found reduced compared to baseline. AST and ALT were 

found as 39.3±7.5 IUL
-1 

and ALT to 39.3±10.9 IUL
-1

 35.9±11.7 IUL
-1 

and 83±15.6 IUL
-1 

in cases and controls 

respectively. Blood lipids and blood glucose also showed statistically significant differences (p=0.0001). 

Conclusion: Silymarin improves blood glucose, blood lipids and liver amino transferase in non-alcoholic fatty liver 

disease. 
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INTRODUCTION 

Non alcoholic fatty liver disease (NAFLD) is a 

metabolic disorder of characterized by abnormal fat 

deposition in liver parenchyma in the absence alcohol 

consumption. NAFLD clinically manifests as a 

metabolic disorder associated with obesity, systemic 

hypertension, hyperglycemia & diabetes mellitus and 

hyperlipidemia.
1,2 

Estimated prevalence of NAFLD in 

industrialized countries is estimated as 45% in the 

general population.
3
 NAFLD results in disordered liver 

metabolism and multiplies the risk of developing 

atherosclerosis manyfolds.
4
 Many factors have been 

implicated in the etiology and risk of NAFLD. The 

factors include the obesity, insulin resistance, adipokine 

inter-play, oxidative stress and bacterial overgrowth 

syndrome.
5
  

A change in diet, dietary habits, physical exercise, brisk 

walking and a total change in life style improves the 

NAFLD and guidelines recommend them for 

prevention.
6
 Different drugs have also been 

recommended which modify and change the natural 

course of liver injury in NAFLD through various 

mechanisms. Many drug agents are now available and 

prescribed in clinical practice. Anti-oxidants agents,
7
 

metformin drug therapy,
8
 receptor sensitizers,

7 

Pioglitazone – a PPAR γ agonist,
9
 and the ezetimibe

10,11 

had been recommended and prescribed.  

Silymarin is an herbal agent - a mixture of 

flavonolignans. Biochemical structure shows two 

diastereomers of “silybin”. Silymarin exerts anti 

oxidant through a novel pathway of stimulation of 

nuclear transcription. Silymarin stimulates the nuclear 

polymerase, and mRNA formation. Silymarin inhibits 

toxins entry into hepatocytes by blockade at cell 

membrane levels. Silymarin protects against free 

radical mediated hepatocytes injury. It also inhibits the 

lipid peroxidation cascade initiated by free radical.  

Previous studies had reported over expression of 

superoxide dismutase gene on the hepatocytes, this way 

it exerts anti oxidant activity. Silymarin increases stores 

of glutathione and anti oxidant enzyme – the 

glutathione peroxidase (GPX).
12
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A search of Pakistani literature showed a limited 

experience of silymarin use in NAFLD, blood lipids 

and blood glucose in local population.
13-15

 The financial 

prosperity has begotten obesity epidemic in urban areas. 

The obesity is a risk for metabolic disorders including 

NAFLD. The NAFLD may be the earliest manifestation 

of metabolic syndrome. In near future, the NAFLD may 

be a public health problem. 

The present study evaluated the effects of silymarin on 

blood glucose, blood lipids and liver amino-transferase 

(AST & ALT) in Non-alcoholic fatty liver disease 

(NAFLD). 

MATERIALS AND METHODS 

The present randomized clinical placebo controlled 

(double blind) trial was conducted at the Consultant 

Clinic Cant area Hyderabad and Department of 

Medicine, Isra University Hospital Hyderabad from 

April 2012 to August 2013. Subjects complaining of 

upper gut symptoms were screened for the liver fatty 

infiltrations.  

A sample of 64 subjects (33 cases and 31 controls) was 

selected for evaluating effects of silymarin. Subject 

selection observed the inclusion and exclusion criteria. 

Merits and demerits of study were explained to study 

subjects. Volunteers who singed informed consent were 

selected. Subjects were informed that they can 

withdraw at any time. Volunteer subjects who satisfied 

the inclusion criteria for NAFLD were studied.  

Subjects with aspartate transaminase (AST) and alanine 

transaminase (ALT) >1.2 of normal for last six months 

were included. NAFLD diagnosis was confirmed by 

ultra-sonography.
13, 15 

Subjects suffering viral hepatitis, 

history of alcohol use and hepatotoxic drug intake were 

excluded from study protocol. History of autoimmune 

disorders, diabetes mellitus, hypolipidemic drug intake, 

and diabetes mellitus was taken for exclusion.  

Height, weight and body mass index (BMI) were noted. 

Subjects who satisfied the included criteria were block 

randomized into 2 groups – the cases and controls. 

NAFLD cases were given silymarin (140 mg x2 tablets) 

daily for duration of 3 months. Controls received 

placebo- identical appearing tablets. AST & ALT were 

checked after three months.  

Participants were guided to take low fat low energy diet 

and regular physical exercise. Blood samples were 

collected from ante-cubital veins after three months 

therapy. Ethical issues were strictly observed. Data was 

noted in pre-structured questionnaire. Data variables 

were analyzed by SPSS version 21.0. (IBS-Corporation 

USA). Student’s t-test and Chi square testing was used 

for numerical and categorical data respectively. Data 

was analyzed at CI of 95% interval (p≤0.05).  

RESULTS 

Age (mean± SD) in cases and controls was 49±9.7 and 

48±8.9 years respectively (p=0.07). Male predominated 

over female and majority belonged to rural area. The 

baseline demographic data of study population is shown 

in table 1. BMI, blood glucose and blood lipids was 

observed between cases and controls (p >0.05).   

Mean ± SD of aspartate transaminase (AST) and 

alanine transaminase (ALT) before intervention were 

found as 73.2±9.7 vs. 69.3±17.6 IUL
-1 

(p<0.021) and 

92.1±19.4 vs.83±15.6 IUL
-1 

in cases and controls (p < 

0.0001) respectively. After three months the AST and 

ALT were found reduced compared to baseline. AST 

and ALT were found as 39.3±7.5 IUL
-1 

and ALT to 

39.3±10.9 IUL
-1

 35.9±11.7 IUL
-1 

and 83±15.6 IUL
-1 

in 

cases and controls respectively. Blood lipids and blood 

glucose also showed statistically significant differences 

(p=0.0001). 

Table No. I: Baseline characteristics of cases and control subjects 

 Cases (n=33) Controls (n=31) p-value 

Age  49.0±9.70 years 48±8.9 years 0.071 
Male  21 (63.6%) 21(67.7%) 0.091 

Female   12 (36.3%)  10 (30.3%) 0.081 

Rural population 22 (66.6%) 19 (61.2%) 0.072 

Urban population  11 (33.3%)  12 (38.7%) 0.092 

Weight (kg) 88.0±19.90 83.0± 21.50 0.063 

BMI (kgm
-2

) 29.90±5.80 28.70±6.80 0.081 

Postprandial blood glucose (mg/dl) 163.0±21.50 154.0±28.60 0.082 

Triglycerides  (mg/dl) 192.90±44.70 182.90±41.50 0.063 

Total cholesterol  (mg/dl) 199.10±23.80 198.30±21.40 0.08 

HDLc (mg/dl) 37.10±8.10 36.90±9.50 0.092 

LDLc (mg/dl) 95.30±17.50 97.20±15.30 0.063 

VLDL(mg/dl)  41.0 ± 9.40 43.0± 14.60 0.074 
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Table No.2: Liver amino-transferase enzyme levels in cases and controls 

 Cases  Controls p-value 

Before 

intervention 

After 

intervention  

Before 

intervention 

After 

intervention  

 

 

AST (IU/L) 73.20±9.70 39.30±7.50 69.30±17.60 35.90±11.70 0.02 

ALT (IU/L) 92.10±19.40 39.30±10.90 83.0±15.60 51.20±19.10 0.001 

 

DISCUSSION 

Hepatoprotective mechanism of silymarin is now an 
established fact. Various underlying mechanisms have 
been proposed against oxidants in animal studies. 
Silymarin scavenges free radicals; therefore liver is an 
important site to be protected as free radicals are 
frequently formed there. Silymarin protects the 
phospholipids of cell membrane against free radical 
injury. Silymarin maintains cell membrane fluidity, and 
maintains cell membrane functions.

16
  

Silymarin protects at sub cellular level through gene 
transcription. Silymarin facilitates gene transcription, 
mRNA formation and ribosomal translation. Thus 
silymarin produces new proteins which protect against 
toxic agents. Newly synthesized proteins may act as 
anti oxidant enzymes to neutralize free radicals and free 
radical mediated peroxidation of cell membrane 
phospholipids.

17
  

Silymarin alleviates inflammation and exerts anti 
fibrogenic effects through inhibition of cytokine 
functioning.

18-22
  

Silymarin maintains cell membrane fluidity and 
permeability, thereby helps to maintain mitochondria 
functions and energy production. Enhanced 
mitochondria functioning increases cellular capability 
against xenobiotc induced liver injury.

23
  

Silymarin is reported to interfere directly with binding 
of toxins to cell membrane of hepatocytes. Thus the 
toxins mediated injury is minimized and cell 
functioning remains normal. Silymarin spares 
membrane transport proteins for normal cell 
functioning.

24
  

A previous clinical study has reported effects of 
silymarin against drug induced liver injury, alcohol 
toxicity, and viral hepatitis induced liver injuries.

18
 

The present study reports that the silymarin improves 
liver functioning as evaluated by the improvement of 
hepatocytes enzyme levels. Silymarin also improves 
blood glucose and blood lipid levels. Our findings are 
in parallel to previous studies

25,26
  

Another previous study has also reported similar 
observations for silymarin.

27 
A previous study reported 

that the silymarin reduces liver amino-transferase 
enzymes in NAFLD. Other liver functioning tests were 
also improved as reported by Hashemi.

28
 The findings 

of above study are highly in keeping to our present 
study. Pro inflammatory cytokines are increased in 
NAFLD and they adversely affect the fat disposal in 
liver and promote fat deposition with hepatocytes. Lipid 
deposition sets up a vicious cycle which in turn 
increases the cytokine secretion.

28-29
 As regards blood 

lipids, present study reports an improvement in the 

blood lipids which is an important finding and is in 
confirmation to above studies. Previous studies reported 
the liver amino-transferase was correlated positively 
with the pro inflammatory markers such as the C- 
reactive proteins. Hence, in present study if liver 
amino-transferase were reduced it means it might be 
due to a reduction in pro inflammatory cytokines. Our 
finding is of clinical importance and is consistent to 
previous studies.

30-33  
Seemingly, it may be concluded 

that the Silymarin inhibits inflammatory cytokine 
release and thereby exerts hepatoprotective effects.  
Inhibition of cytokines improves liver fat deposition 
and facilitates fat disposal into circulation. Other 
underlying mechanisms may be working and need 
further elucidation. The limitations of present study are 
that we were not able to perform liver biopsy due to 
human ethical issues. The present study reports that the 
administration of silymarin improves liver parenchyma 
functioning in patients with NAFLD.. 

CONCLUSION 

The present study reports that the silymarin improves 

blood glucose, blood lipids and liver amino transferase 

in non-alcoholic fatty liver disease. Liver amino-

transferase are enzymes of hepatocytes cytoplasm 

compartment, hence present study concludes silymarin 

improves liver functioning at cellular levels which 

needs further elaboration. 
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