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ABSTRACT 

Introduction: Rice field snail (Filopaludina javanica v.d Busch 1844) has been used 

empirically as a hepatoprotective agent. The snail is known rich of protein which is predicted 

to have a role in protecting the liver from damage. Its potential as a hepatoprotector still 

needs further proof, therefore this study was conducted to evaluate the effectiveness of the 

snail in preventing liver damage.  

Method: The test was performed by preventive method by administering paracetamol (360 

mg/kg) as inducer of liver damage for 14 days accompanied by administration of the snail 

and silymarin (25 mg/kg) as a comparator drug. The snails were divided into three parts of 

total flesh, flesh without rectum, and rectum flesh, each given in three variations of dose. 

Body weight monitoring was performed during the treatment and measurements of AST and 

ALT levels were performed on days 0, 8, and 15.  

Result: This study showed that the snail inhibited liver damage caused by paracetamol 

toxicity. The most effective part of the snail as a hepatoprotector was the rectal flesh with the 

dose of 0.395 g/kg, which is equivalent to silymarin at 25 mg/kg. 
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INTRODUCTION 

Disorders in liver function are usually caused 

by viruses such as hepatitis. Besides viruses 

can also be caused by alcohol and drug 

toxicity. 

More than 50% of cases of liver disease that 

occur are caused by drugs and have been 

known that more than 600 drugs associated 

with hepatotoxicity. The actual number may 

be more because not all are reported and have 

difficulties in detection or diagnosis [16]. 

Paracetamol has been used since 1950 but it 

is known that paracetamol causes 

hepatotoxicity. 39% of all acute liver failure 

cases as due to paracetamol between 1998 

and 2001, increasing to 51% in 2004 [13]. 

Paracetamol can be absorbed rapidly in the 

stomach and small intestine then metabolized 

in the liver into a non-toxic compound. In an 

overdose or when use exceeds the maximum 

daily dose in the long term, the metabolic 

pathways will become saturated. Excess 

paracetamol will be metabolized oxidatively 

in the liver into a toxic compound called N-

acetyl-P-benzoquinoneimine (NAPQI). 

Excessive NAPQI bind to vital proteins and 

lipid layers of hepatocyte membranes 

covalently and cause necrosis or liver cell 

death [15]. 

Research has been conducted on the snail 

species Bellamya bengalensis and it was 

found that the snail of this species has a high 

protein content and has hepatoprotective 

activity because it can inhibit increased levels 

of GOT (glutamate oxaloacetate 

transaminase), GPT (glutamate pyruvate 

transaminase), ACP (acid phospatase), ALP 

(alkaline phosphatase), and bilirubin [8]. 

The rice field snail (Filopaludina javanica v. 

d Busch 1844) is a rice pest that can be found 

in almost all parts of Indonesia. In West Java, 

aside from being used as food, rice field snail 

has been used empirically as a treatment for 

liver disease. The rice field snail belong to 

the same family and genus as Bellamya 

bengalensis and have very high protein 

content, so it can be said that the rice field 

snail potentially has hepatoprotector activity. 

MATERIAL AND METHOD 

Experimental Animals 

The experimental animals were female rats 

Wistar strain weighing 150-200 grams. 

Materials 

Rice field snail, Paracetamol, Silymarin, ALT 

Kit, AST Kit, Aquadest, Na-CMC. 

Methods 

Each group of test animals, except the normal 

group received induction treatment and test 

drugs (Table 1). 

The female rat Wistar strain was divided into 

12 groups. Each group was given treatment 

as shown in Table 1 for 14 days. On days 0, 

8 and 15, ALT and AST levels were 

measured.  

 
Table 1: Treatment of animal Test 
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Group 
Test 

Paracetamol Total Flesh 
Flesh Without 

Rectum 
Rectum 

Flesh 
Silymarin Na-CMC 1% 

TF1 360 mg/kg 1.655 g/kg     
TF2 360 mg/kg 3.310 g/kg     

TF3 360 mg/kg 6.620 g/kg     

WR1 360 mg/kg  1.215 g/kg    
WR2 360 mg/kg  2.430 g/kg    
WR3 360 mg/kg  4.860 g/kg    
RF1 360 mg/kg   0.395 g/kg   
RF2 360 mg/kg   0.790 g/kg   
RF3 360 mg/kg   1.580 g/kg   
CD 360 mg/kg    25 mg/kg  
PC 360 mg/kg     2ml/200g 
NC      2ml/200g 

Description: Negative control (NC), Positive control (PC), Comparator drug (CD), Total flesh 1 (TF1), Total flesh 2 (TF2), 
Total flesh 3 (TF3), Flesh without rectum 1 (WR1), Flesh without rectum 2 (WR2), Flesh without rectum (WR3), Rectum 

flesh 1 (RF1), Rectum flesh 2 (RF2), and Rectum flesh 3 (RF3). 

 

RESULTS AND DISCUSSION 

Paracetamol effectively used as an analgesic 

and antipyretic as a substitute for aspirin, but 

excessive use of paracetamol can cause liver 

damage. Liver damage is characterized by an 

increase in levels of aspartate 

aminotransferase (AST) and alanine 

aminotransferase (ALT). 

Figure 1 shows the condition of AST levels 

in rats for 14 days of treatment. There was an 

increase in AST levels in the test group 

induced by paracetamol after 7 days of 

treatment and there was a decrease in AST 

levels in the test drug group after 

administration for more than 7 days. This 

means the test drug and comparator have no 

effect to the 7 daysadministration but show 

an effect when the administration is 

continued up to 14 days. 

Figure 2 shows that the provision of rice 

field snail flesh for 7 days has not been able 

to withstand the effect of paracetamol 

induction, this can be seen from the increase 

in ALT levels in the same as the positive 

control group. 

In the 15th day of measurement, after 14 days 

of treatment, there was a decrease in ALT 

levels in each group which given the test 

substance, this indicates that the 

administration of silymarin and rice field 

snail flesh can reduce ALT levels caused by 

administration of paracetamol. 

From the results of organ histopathology, the 

composition of hepatocytes in the positive 

control group is more tenuous compared to 

the negative control group. There was 

necrosis, vacuolization, and accumulation of 

inflammatory cells in the positive control 

group. In the comparison group, the 

composition of hepatocytes looks denser but 

there are inflammatory cells. In the Total 

Flesh and Flesh without rectum groups, 

necrosis, vacuolation, and inflammation were 

the same as in positive control but the 

hepatocyte arrangement was much tighter. In 

the rectum flesh test group, the cell condition 

seemed to improve but there were still 

inflammatory cells. Rice field snail flesh can 

reduce the levels of AST and ALT but does 

not improbe the condition of the liver 

completely (Figure 3). 
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Figure 4 shows the effect of induction and 

test substance on body weight changes. 

Bodyweight is related to the health status of 

the animal test. Based on the results of 

statistical tests there were significant 

differences between the percentage changes 

Figure 1: Average of AST levels 
Description : Negative control (NC), Positive control (PC), Comparator drug (CD), Total flesh 1.655 g/kg (TF1), Total flesh 3.310 
g/kg (TF2), Total flesh 6.620 g/kg (TF3), Flesh without rectum 1.215 g/kg (WR1), Flesh without

without rectum 4.860 g/kg (WR3), Rectum flesh 0.395 g/kg (RF1), Rectum flesh 0.790 g/kg (RF2), and Rectum flesh 1.580 g/kg (R

 

Figure 2: Average of ALT levels 
Description : Negative control (NC), Positive control (PC), Comparator drug (CD), Total flesh 1.655 g/kg (TF1), Total flesh 3.310 
g/kg (TF2), Total flesh 6.620 g/kg (TF3), Flesh without rectum 1.215 g/kg (WR1), Flesh without

without rectum 4.860 g/kg (WR3), Rectum flesh 0.395 g/kg (RF1), Rectum flesh 0.790 g/kg (RF2), and Rectum flesh 1.580 g/kg (R

                                                                                                             

shows the effect of induction and 

body weight changes. 

Bodyweight is related to the health status of 

the animal test. Based on the results of 

statistical tests there were significant 

differences between the percentage changes 

in the level of the positive control group and 

the negative control group (p <0.05). In the 

positive control group, it was seen that 

weight loss during treatment showed that 

hepatotoxic induction could affect the 

bodyweight of the animal test.

Average of AST levels of animal test on 0, 8, and 15 days treatment
Negative control (NC), Positive control (PC), Comparator drug (CD), Total flesh 1.655 g/kg (TF1), Total flesh 3.310 

g/kg (TF2), Total flesh 6.620 g/kg (TF3), Flesh without rectum 1.215 g/kg (WR1), Flesh without rectum 2.430 g/kg (WR2), Flesh 
without rectum 4.860 g/kg (WR3), Rectum flesh 0.395 g/kg (RF1), Rectum flesh 0.790 g/kg (RF2), and Rectum flesh 1.580 g/kg (R

(p<0.05) 

Average of ALT levels of animal test on 0, 8, and 15 days treatment
Negative control (NC), Positive control (PC), Comparator drug (CD), Total flesh 1.655 g/kg (TF1), Total flesh 3.310 

g/kg (TF2), Total flesh 6.620 g/kg (TF3), Flesh without rectum 1.215 g/kg (WR1), Flesh without rectum 2.430 g/kg (WR2), Flesh 
without rectum 4.860 g/kg (WR3), Rectum flesh 0.395 g/kg (RF1), Rectum flesh 0.790 g/kg (RF2), and Rectum flesh 1.580 g/kg (R

(p<0.05) 
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in the level of the positive control group and 

rol group (p <0.05). In the 

positive control group, it was seen that 

weight loss during treatment showed that 

hepatotoxic induction could affect the 

bodyweight of the animal test. 

 
on 0, 8, and 15 days treatment 

Negative control (NC), Positive control (PC), Comparator drug (CD), Total flesh 1.655 g/kg (TF1), Total flesh 3.310 
rectum 2.430 g/kg (WR2), Flesh 

without rectum 4.860 g/kg (WR3), Rectum flesh 0.395 g/kg (RF1), Rectum flesh 0.790 g/kg (RF2), and Rectum flesh 1.580 g/kg (RF3) 

 
on 0, 8, and 15 days treatment 

Negative control (NC), Positive control (PC), Comparator drug (CD), Total flesh 1.655 g/kg (TF1), Total flesh 3.310 
rectum 2.430 g/kg (WR2), Flesh 

without rectum 4.860 g/kg (WR3), Rectum flesh 0.395 g/kg (RF1), Rectum flesh 0.790 g/kg (RF2), and Rectum flesh 1.580 g/kg (RF3) 
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Figure 3: 
Description : Negative control (NC), Positive control (PC), Comparator drug (CD), Total flesh 1.655 g/kg (TF1), Total flesh 3.310 
g/kg (TF2), Total flesh 6.620 g/kg (TF3), Flesh without rectum 1.215 g/kg (WR1), Flesh without rectum 2.430 g/kg (WR2), Flesh

without rectum 4.860 g/kg (WR3), Rectum flesh 0.395 g/kg (RF1), Rectum flesh 0.790 g/kg (RF2), and Rectum flesh 1.580 g/kg (RF3)
 (p<0.05), () Necrosis, (

 

Paracetamol can be fully absorbed quickly 

after oral administration. This shows the first 

major cross effect with absorption and 

metabolism in the liver. Paracetamol toxicity 

occurs associated with the production of N

acetyl-p-benzoquinoneimine (NAPQI) whi

is reactive by P450. When NAPQI 

                                                                                                             

Figure 3: Liver Histopathology of animal test  
Positive control (PC), Comparator drug (CD), Total flesh 1.655 g/kg (TF1), Total flesh 3.310 

g/kg (TF2), Total flesh 6.620 g/kg (TF3), Flesh without rectum 1.215 g/kg (WR1), Flesh without rectum 2.430 g/kg (WR2), Flesh
um flesh 0.395 g/kg (RF1), Rectum flesh 0.790 g/kg (RF2), and Rectum flesh 1.580 g/kg (RF3)

Necrosis, ()Vakuolization, () Infiltration of inflamation cells. 

 

Figure 4: Body weight during treatment 

Paracetamol can be fully absorbed quickly 

after oral administration. This shows the first 

major cross effect with absorption and 

metabolism in the liver. Paracetamol toxicity 

occurs associated with the production of N-

benzoquinoneimine (NAPQI) which 

is reactive by P450. When NAPQI 

production exceeds detoxification capacity, 

excess NAPQI will bind cellular components 

and cause hepatocyte death (necrosis). In a 

state of necrosis, liver cells will rupture so 

that the enzymes contained in liver cells w

come out and enter into bloodstream 
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Positive control (PC), Comparator drug (CD), Total flesh 1.655 g/kg (TF1), Total flesh 3.310 
g/kg (TF2), Total flesh 6.620 g/kg (TF3), Flesh without rectum 1.215 g/kg (WR1), Flesh without rectum 2.430 g/kg (WR2), Flesh 

um flesh 0.395 g/kg (RF1), Rectum flesh 0.790 g/kg (RF2), and Rectum flesh 1.580 g/kg (RF3) 
 

 

production exceeds detoxification capacity, 

excess NAPQI will bind cellular components 

and cause hepatocyte death (necrosis). In a 

state of necrosis, liver cells will rupture so 

that the enzymes contained in liver cells will 

bloodstream [5]. 
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From the test results that the administration 

of rice field snail flesh can inhibit the 

occurrence of liver damage caused by the 

toxicity of paracetamol. This 

hepatoprotectoractivity is thought to be 

related to the presence of proteins and 

minerals contained in the flesh of rice field 

snails. 

CONCLUSION 

The results of this study indicate that rice 

field snail rectum meat has the potential as a 

hepatoprotector compared to whole meat and 

meat without rectum. The most effective dose 

of rice field snail rectum meat is at a dose of 

0.395 g / kg which has the equivalent 

effectiveness of silymarin 25 mg / kg. The 

results of this study support the use of field 

snail as hepatoprotectors. 
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