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Abstract 

The present study was carried out to evaluate the effect of Milk thistle (Silybum marianum) in male albino rats. The 

different groups of animals were administered with Carbon Tetrachloride (CCl4) to simulate long term liver damage (30 % 

CCl4, 1 mL/kg b.w. in mineral oil at 72 hour intervals). Milk thistle doses of 300, 450 and 600 mg were administered to the 

CCl4 treated rats. The effect of Milk thistle on the levels of Aspartate aminotransferase and Alanine Aminotransferase were 

measured. The Milk thistle produced a significant (p<0.05) hepatoprotective effect by decreasing the levels of enzymes in 

the blood in a dose dependent manner. Milk thistle in dose of 600 mg showed the most promising potent hepatoprotective 

property. From those results Milk thistle possesses potent AST and ALT decreasing properties. 
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Introduction 

Cirrhosis, the final common pathway for a variety of 

liver diseases, occurs when excessive fibrosis results in the 

conversion of normal liver architecture into structurally 

abnormal nodules. Cirrhosis is irreversible and can be life 

threatening, it is also a public health concern because of its 

associated mortality and morbidity. The only available and 

definitive treatment is liver transplantation. Cirrhosis is, 

however, preventable in most cases (Sammy Saab, 2012). 

According to the latest WHO data published in April 2011 

Liver Disease Deaths in Philippines reached 7,232 or 

1.72% of total deaths. The age adjusted Death Rate is 

12.25 per 100,000 of population ranks Philippines #70 in 

the world (WHO, 2012).  

Cirrhosis is an abnormal liver condition in which 

there is irreversible scarring of the liver. The main causes 

are sustained excessive alcohol consumption, viral hepatitis 

B and C, and fatty liver disease. People with cirrhosis may 

develop jaundice (yellowing of the skin, eyes and tongue), 

itching and extreme tiredness. For cirrhosis to develop 

long-term, continuous damage to the liver needs to occur. 

When healthy liver tissue is destroyed and replaced by scar 

tissue the condition becomes serious, as it can start 

blocking the flow of blood through the liver. Cirrhosis is a 

progressive disease, developing slowly over many years, 

until eventually it can stop liver function (liver failure). 

The liver tissue is replaced by fibrous scar tissue as well as 

regenerative  nodules (lumps that appear as a  consequence  
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of a process in which damaged tissue is regenerated) 

(Nordqvist, 2009). Diseases that primarily affect 

hepatocytes, such as viral hepatitis, Liver cirrhosis, and 

other liver diseases, will cause disproportionate elevations 

of the AST and ALT levels compared with the alkaline 

phosphatase level. The ratio of AST/ALT is of little benefit 

in sorting out the cause of liver injury except in acute 

alcoholic hepatitis, in which the ratio is usually greater 

than 2 and the AST level is 400 IU/mL or lower (Carey, 

2011). The cost of management of liver cirrhosis is quite 

high, in the United States alone one liver cirrhosis patient 

will spend $59,995 (Php. 2 Million) for the course of the 

treatment. One of the alternative treatments for liver 

disease is milk thistle. Throughout history, milk thistle is 

famous for its hepatoprotective effects, and records show 

that as early as 16th century Europeans consumed milk 

thistle (New York University Langone Medical Center, 

2011). The present study evaluated the effects of S. 

marianum in its commercial form on the levels of 

Aspartate aminotransferase and Alanine aminotransferase. 

Materials and Methods 

In the acquisition of milk thistle supplement, the 

researchers had acquire the needed amount by purchasing 

on commercial establishment, named Healthy Options at 

Alabang, Muntinlupa.  Twenty-four (24) male albino rats 

that are 150-200 grams and aging from 7-8 weeks were 

bought from Food and Drug Administration (FDA) 

Alabang, Muntinlupa, Philippines. The acclimatization and 

Treatment was done on Agricultural Laboratory, 

Environmental Resource Management and Campus 

Development Office, De La Salle University-Dasmarinas, 

Dasmarinas City, Cavite. 

Acquisition of Milk thistle supplements Capsules: 

Commercial Type of Milk thistle was acquired by purchase 

on Healthy Options store in Alabang Town Center, 

Alabang, Muntinlupa, Philippines. 

Acquisition of Laboratory Rats 

The laboratory rats were acquired by purchasing 24 

male albino rats, weighing 150-200 grams at the Food and 

Drug Administration, Alabang, Muntinlupa, Philippines. 

Acclimatization of animals 

The subject animals were all male albino rats 

weighing 200-250 gms aging 7-8 weeks. The animals was 

randomly grouped and caged in wire a cage with 3 animals 

per cage, the cages was tagged for reference. The animals 

were maintained under standard laboratory conditions 

(temperature 25 + 2oC) with dark and light cycle (14/10 h). 

Animals had free access to standard dry pellet and water ad 

libitum. The rats had acclimatized for 1 week before the 

experiment. Twenty-four (24) rats were used for the whole 

experiment. 

Carbon Tetrachloride induction 

 On the second week (Week after acclimatization) of 

the study CCl4 was introduced in Mineral Oil 1mL/kg body 

weight every 2 days for 1 week (Reyes and Lagdameo, 

2013). 

Preparation of Milk thistle supplement 

The commercial milk thistle supplement was 

extracted from its packaging and was placed on a sterile 

Erlenmeyer flask, then prepared extracts was divided 

according to dosages and was placed on a gavage needle 

(Guire, 2013). 

Milk thistle supplement Treatment 

The milk thistle supplement treatments were 

administered through the oral route via gavage method 

followed by Velebny (2010). The treatment lasted for 6 

weeks and the subjects were exposed to the treatment once 

a day. 
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AST and ALT assay testing 

AST and ALT levels were monitored using 

RANDOX™ AST and ALT assay kits. The collected blood 

was centrifuged at 2500 rpm for 15 mins then 100 L of 

the blood plasma was placed on a cuvette, then 1000 L of 

the prepared assay solution (substrate and buffer) were 

added. The cuvettes was exposed to 340 nm then the 

absorbance was recorded with 1 minute intervals, the 

change within the 3 absorbance values were determined 

and its absolute value was multiplied with the constant 

1746. 

Data Gathering and Statistical Analysis 

Prepared blood samples were used in gathering the 

data for the assessment of the levels of AST and ALT on 

the CCl4 induced liver injury in respect to the treatment 

groups. The AST, ALT levels in the blood was determined 

by the results of the blood tests done using Randox™ AST 

and ALT Assay Kits at Biology Research Laboratory, 

DLSU-D. The data collected was then used for statistical 

analysis. The biochemical result was expressed as mean ± 

Standard Error Mean (S.E.M). The data was assed using 

the ANOVA then by paired T-Test. P Value of < 0.05 was 

considered statistically significant. 

Results 

The result of the statistical analyses shows that 

Treatment 2 (450 mg) and Treatment 3 (600 mg) shows a 

significant difference in comparison with the control 

group. It can be concluded that Treatment 2 and treatment 

3 have an AST and ALT lowering capability but of less 

potency, because there is still an evident difference 

between treatment group and the control. However the first 

treatment shows insignificant difference compared to the 

control group. But corollary treatment 3 showed the 

highest treatment potential among the groups. The 

treatment labelled D (600 mg) showed the most significant 

change amongst the treatment group in both Aspartate 

aminotransferase and Alanine aminotransferase levels 

compared to other treatments. 

Discussion 

The data shows a decrease in the levels of AST and 

ALT among the treatment groups in a dose-dependent 

manner, the 600 mg group (T3) showed the highest 

decrease in both AST and ALT levels with 161.505 U/L 

(AST) and 123.675 U/L (ALT). Since CCl4 causes lipid 

peroxidation in rats, it is expected that the levels of both 

AST and ALT will reach above normal levels before the 

administration of treatment by exposing cellular contents 

into the blood stream two of which are Aspartate amino 

transferase and Alanine amino transferase. The treatment is 

successful in lowering the levels by preventing further 

damage by preventing additional damage to occur, not by 

interfering or degrading the biochemical markers 

themselves. The extract from Milk thistle, stops further 

cellular damage caused by Carbon Tetrachloride by 

initiating cell responses like P450 gene inhibition and other 

protective mechanisms. The liver has a huge role in many 

essential bodily functions, most especially metabolism of 

toxins like Carbon tetrachloride, but this toxin also 

damages the liver by lipid peroxidation. It is involved in 

somewhat majority of biochemical pathways like 

detoxification, protein synthesis, and production of 

chemicals essential for digestion as well as the breakdown 

of many complex molecules to simpler ones, whom of 

which are essential to the normal body function. Hence, 

liver health is of the great priority to attain a healthy well-

being. But continuous exposure to substances that may 

affect liver’s function, degradation of such can lead to the 

disruption of such functions.  
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Fig. 1. AST levels of each treatment group with their standard error of mean 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. ALT levels of each treatment groups with their Standard error of mean 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. The standard error of means of each treatment group 

Parameter AST ALT 

No Milk thistle (T0) 
A 255.02076 ± 46.63906 138.9816 ± 17.45709 

300 mg (T1) 
B 166.2192 ± 15.87004 159.2352 ± 25.06691 

450 mg (T2) 
C 169.362 ± 11.058 168.489 ± 18.93514 

600 mg (T3) 
D 161.505 ± 18.71698 123.675 ± 11.51493 

Poor habits like excessive alcohol consumption, drug abuse 

and poor diet may lead to ailments like hepatitis, liver 

cirrhosis, necrosis, alcoholic liver disease, and liver cancer 

if exposure to such persists. In these studies, it shows that 

extract of  Milk Thistle (MT) reduced  treatment period  of  

acute and chronic hepatitis (Saller et al., 2007). Protective 

effects of Milk thistle in fatty liver, cirrhosis, viral 

hepatitis, ischemic liverdamage and cancer was shown 

previously (Loguercio et al., 2007). Buzzelli and 

colleagues show that administration of Milk thistle extract 
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to 20 patients with chronic active hepatitis reduced serum 

liver enzymes, ALP and bilirubin levels after seven weeks 

(Buzzelli et al., 1993). In our study, liver enzymes and 

bilirubin were reduced in rats received Milk Thistle. Giese 

showed that Milk thistle extract has antihepatitic effects 

(Giese, 2001). Dhiman also emphasizes protective effects 

of Milk Thistle on hepatic disease (Dhiman et al., 2005). 

Mayer reveals protective and curative effects of Milk 

thistle on viral hepatitis (Mayer et al., 2005). Rambaldi and 

colleagues show these protective and curative effects in 

viral and alcoholic hepatitis (Rambaldi et al., 2005). Jacobs 

et al. emphasize the protective effects of Milk thistle 

extracts in hepatic disease. Other investigators like 

Cassileth (2008), Ross (2008), Raina (2008), and 

Ramakrishnan (2008), also emphasized the efficacy of 

Milk thistle extract on liver disease and its safety. 

Protective mechanisms of Milk thistle extract in liver 

disease are mentioned in different studies. Some of them 

are antioxidant, anti-lipid peroxidase, anti-fibrinolytic, 

anti-inflammatory and immunomodulatory effects, 

induction of cell formation, glutathione inhibition, 

reduction of leukotrienes, reduction of tumor promoters 

and P450 inhibition. They found that the mean BUN and 

creatinine level were lower in the group that received Milk 

thistle extract. So reno-protective effects are also proposed 

(Gaedeke et al., 2005). In animal studies, this drug 

prevented atherosclerotic plaque formation in aorta 

(Kreckman et al., 1998). Previous studies revealed that 

silymarin prevents acetaminophen and tetrachloromethane 

(Carbon Tetrachloride) hepatotoxic effects (Dhiman et al., 

2005). Reports showed that Milk Thistle may promote 

DNA polymerase, stabilize all membrane, inhibit free 

radicals and increase glutathione concentration, so it 

protects liver against hepatotoxic agents (Kren et al., 

2005). Promotion of DNA polymerase leads to rRNA 

synthesis and hepatocellular regeneration. By increasing 

glutathione concentration, it stabilizes superoxide 

dismutase and glutathione peroxidase (Saller et al., 2007). 

Conclusion 

Milk thistle has an effect on the levels of carbon 

tetrachloride induced rats by lowering its AST and ALT 

levels, specifically the 600 mg dose. Lower concentrations 

showed hepatoprotective activity by lowering AST and 

ALT levels but it not statistically significant. Furthermore, 

the effects of Milk thistle can be somehow attributed to its 

Silybin group components, which are known to decrease 

AST and ALT levels by protecting the liver against further 

damage. The effect can also be associated with Milk thistle 

preventing additional damage by promoting promote DNA 

polymerase, stabilize all membrane, inhibit free radicals 

and increase glutathione concentration, so it protects liver 

against hepatotoxic agents. 
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