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 2 

Investigation of hepatoprotective properties of Trichosanthes dioica 3 

leaves extract in paracetamol induced hepatotoxicity in rats. 4 

Abstract 5 

Traditional plants have been used to treat hepatotoxicity by folk medical practitionars. 6 

Trichosanthes dioica (TD) has been used in folk medicine to alleviate several diseases. In the 7 

present study, ethanolic extract of Trichosanthes dioica leaves has been utilized to study its 8 

activity on paracetamol induced hepatotoxicity in rats. 9 

Swiss albino mice (25-30g) and SD Rats (140–200g) were used. Acute hepatotoxicity was 10 

induced by paracetamol (800mg/kg body weight) administered once daily for one week 11 

whereas the test extract was given orally throughout the whole experiment at 250 and 12 

500mg/kg body weight. Silymarin (100mg/kg b.w.) was given orally as standard 13 

hepatoprotective drug. The degree of hepatoprotection was determined by the estimation of 14 

biochemical parameters like ALT, AST, ALP, bilirubin, total protein and albumin. 15 

The increased plasma levels of hepatic marker enzymes including AST, ALT, ALP and 16 

bilirubin found in the paracetamol control group, which may be due to the liver cell 17 

destruction or changes in the cell membrane permeability indicating severity of 18 

hepatocellular damage induced by paracetamol. Pre-treatment with TD as well as standard 19 

hepatoprotective agent silymarin recovered the increased plasma levels of these hepatic 20 

enzymes to reduced levels. 21 

The results of the study provide evidence that the Trichosanthes dioica leaves has shown 22 

hepatoprotective activity against paracetamol induced hepatotoxicity in rats. 23 

 24 
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1. INTRODUCTION 27 

The liver is “Great Chemical Factory” of body as involved in regulation, synthesis, storage 28 

and secretion of many important proteins, nutrients and chemicals. Liver is also involved in 29 



 

 

detoxification of toxic chemicals and xenobiotics. It is exposed to various toxins, changing 30 

liver functions and eventually leading to liver ailments like hepatitis, cirrhosis and alcoholic 31 

liver disease [1]. During many biochemical processes, free radical reactive oxygen species 32 

are generated that cause liver injury [2]. 33 

A large number of drugs have been reported to have potentially hepatotoxicity [3]. 34 

Paracetamol induces hepatotoxicity which results with several cases of cirrhosis, hepatitis and 35 

suicidal attempts [4]. An overdose of the analgesic drug paracetamol can lead to severe liver 36 

injury in humans and in experimental animals [5].  37 

Herbal drugs have gained importance and popularity in recent years because of their safety, 38 

efficacy and cost effectiveness. One of the important and well -documented uses of plant 39 

products is their use as hepatoprotective agents. Hence, there is an ever increasing need for 40 

safe hepatoprotective agent [6]. The biodiversity of flora of Bangladesh is very broad, and 41 

several native Bangladeshi medicinal plant species have a long tradition of use with great 42 

phytotherapeutic potential [7]. So, research in medicinal plants is a vital sector for the 43 

discovery of promising drugs in Bangladesh [8]. 44 

Trichosanthes dioica Roxb. L. (family: Cucurbitaceae) is an annual or perennial herb. It is 45 

called pointed gourd in English, Potol in Bengali and Patola in Sanskrit, is a dioecious 46 

climber distributed in tropical Asia, Polynesia, and Australia [9,10,11]. Early chemical study 47 

revealed the presence of the toxic bitter principles cucurbitacins. The main phytochemical 48 

groups that were present were alkaloids, glycosides, flavonoids, carbohydrates, fixed oils, 49 

steroids, saponins, tannins, and phenols. The various chemical constituents present in T. 50 

dioica are vitamin A, vitamin C, tannins, and saponin [12,13,14,15]. Various parts of TD 51 

have been using in several diseases like as tonic, febrifuge, in alcoholism, jaundice, edema, 52 

alopecia; also as antipyretic, diuretic, cardiotonic, hypoglycemic and laxative [16,17,18].  53 



 

 

The purpose of this work was to explore the possible hepatoprotective activity of T. dioica 54 

leaves extract in experimental animals. 55 

2. MATERIALS AND METHODS 56 

2.1 Plant collection and Extraction 57 

The plant Trichosanthes dioica (TD) leaves was collected from Savar area and was identified 58 

and authenticated by the Dept. of Botany, Jahangirnagar University, Savar, Dhaka. The 59 

collected materials were thoroughly washed in water, cut into smaller parts and shed dried at 60 

35º–40ºC and pulverized in electric grinder to get extractable powder. Then powder was 61 

extracted in soxhlet apparatus with ethanol (96%). 62 

2.2 Experimental animals 63 

For the experiment, Sprague Dawley rats of either sex, weighing between 140-200g, were 64 

collected from the animal research lab in the Department of Pharmacy, Jahangirnagar 65 

University, Savar, Dhaka. Animals were maintained under standard environmental conditions 66 

(temperature: 27.0±1.0°, relative humidity: 55-65% and 12 h light/12 h dark cycle) and had 67 

free access to feed and water ad libitum. The animals were acclimatized to laboratory 68 

condition for one week prior to experiments. All protocols for animal experiment were 69 

approved by the institutional animal ethical committee. 70 

2.3 Toxicity studies 71 

Toxicity studies of the extracts were carried out in Swiss Albino mice of either sex weighing 72 

between 20 and 25g. The extract was found to be safe till 4000 mg/kg p.o. [19]. 73 

2.4 Experimental design for the assessment of liver functions 74 

Animal study was performed at Pharmacology Laboratory, Department of Pharmacy, 75 

Jahangirnagar University, Savar, Dhaka-1342. The rats were housed in polypropylene cages 76 

at room temperature (27±2ºC). The rats were divided into five groups of 6 animals (n = 6) 77 

each. 78 



 

 

Group I: received water (10 mL/kg p.o.) once daily for 7 days, and served as normal control 79 

Group II: received water (10 mL/kg p.o.) and paracetamol 800 mg/kg, p.o. once daily for 7 80 

days and served as positive control.  81 

Group III: received standard drug silymarin (100mg/ kg p.o.) and paracetamol 800 mg/kg, 82 

p.o. once daily for 7 days, serving as STD. 83 

Group IV and V: received Trichosanthes dioica (TD) leaves extract (250 and 500 mg/kg 84 

respectively) and paracetamol 800 mg/kg p.o. once daily for 7 days. 85 

Rats were anesthetized using ketamine. After sacrifice, blood samples were collected and the 86 

serums were separated by centrifugation. Serum samples were subjected to liver function 87 

tests of enzymes such as glutamate pyruvate transaminase (GPT/ALT), glutamate-88 

oxaloacetate tranaminase (GOT/AST), alkaline phosphatase (ALP), total bilirubin, total 89 

protein, albumin and globulin by standard enzymatic colorimetric method. 90 

2.4 Statistical Analysis 91 

Statistical analysis for animal experiments was carried out using One way ANOVA following 92 

Dunnet’s post hoc test using SPSS 16.0 for windows. Data were presented as Mean ± SEM. 93 

The results obtained were compared with the vehicle control group. p values <0.05, <0.01 94 

and <0.001 were considered to be statistically significant, highly significant and very highly 95 

significant respectively. 96 

3. RESULT AND DISCUSSION 97 

Acetaminophen (AAP) is a frequently used analgesic that can cause hepatic necrosis in high 98 

doses by the formation of NAPQI which causes the hepatic GSH depletion. At high doses, 99 

more NAPQI will bind covalently to cellular macromolecules [20, 21, 22, 23]. Among the 100 

macromolecules that leak from the damaged tissues, enzymes, because of tissue specificity 101 

and catalytic activity, are released into the bloodstream, [24] and a study of these enzyme 102 



 

 

activities in plasma has been found to be of great importance in the assessment of liver 103 

damage [25].  104 

The increased levels of AST and ALT are indicative of cellular damage and loss of functional 105 

integrity of the cell membrane in the liver [26].  The increase in ALP in liver disease is the 106 

result of increased synthesis of the enzyme by cells lining the canaliculi, usually either intra- 107 

or extrahepatic, which reflects the pathological alteration in biliary flow [27]. 108 

The present study demonstrated the ability of the TD extract to decrease the ALT and AST 109 

level significantly (p<0.05) at 500 mg/kg dose and also the ALP level at 250 mg/kg (p<0.01) 110 

and 500 mg/kg dose (p<0.001) (table 2, figure 2.1). 111 

Reduction of the enhanced level of serum ALT, AST, ALP and total bilirubin by TD extract 112 

seemed to offer protection and maintain the functional integrity of hepatic cells.  113 

An abnormal increase in the levels of bilirubin in plasma indicates hepatobiliary disease and 114 

severe disturbance of hepatocellular function [28]. Prior oral administration of Trichosanthes 115 

dioica (TD) extract exhibited significant protection against AAP-induced hepatotoxicity. It 116 

decreased the levels of bilirubin significantly (p<0.05) at 500 mg/kg which is an indication of 117 

protection against hepatic damage caused by AAP (figure 2.2).  118 

Most proteins found in plasma are produced by the liver, the principle exception being 119 

immunoglobulins. Severe liver damage has been associated with decreased production of 120 

various proteins resulting in reduced serum levels of total protein, albumin, and/ or globulin 121 

[29, 30]. Decreased protein production may render other abnormal test values. e.g. depletion 122 

of coagulation factors (all are globulins) may result in prolonged prothrombin or activated 123 

partial thromboplastin times [31]. And, increased loss of protein via urine or feces due to 124 

renal or gastrointestinal disease will reduce serum protein levels. Inflammation anywhere in 125 

the body often results in increased production of specific globulin proteins produced by liver 126 

[29].  127 



 

 

The results indicate that protein level was slightly decreased at 250 mg/kg dose whereas it 128 

was slightly increased at 500 mg/kg dose. But plasma albumin level was decreased at both 129 

the doses although it was not significant (table 3, figure 3). 130 

Through this study also the consumption of TD for 7 days was found to reduce the body 131 

weight as well as the liver weight of rats (table 1, figure 1.1 and 1.2). 132 

Table 1: Effect of Trichosanthes dioica leaves on the body weight and liver weight in 133 

paracetamol-induced hepatotoxicity in rats. 134 

Group Body Weight (gm) (Mean±SEM) Liver Weight (gm) 

(Mean±SEM) Initial Day  Final Day 

Normal Control  148.33±2.95 162.17±2.36 4.83±0.23 

Paracetamol Control   149.33±3.85 141.0±3.27 6.10±0.25 

STD (Sylimarin 100mg/ kg)  150.0±4.66 145.67±4.70 5.25±0.18 

TD 250mg/kg  148.33±4.78 141.83±5.01 5.87±0.10 

TD 500mg/kg 150.0±2.63 145.83±2.47 5.40±0.14 

N.B: Data were analyzed by one way ANOVA following Bonferroni post hoc test. Values are 135 
expressed as Mean±SEM, n=6.  *(p< 0.05) = significant, ** (p< 0.01) = highly significant, 136 

*** (p< 0.001) = very highly significant compared to diabetic control. † (p<0.05), †† 137 

(p<0.01) and ††† (p<0.001) as compared to normal control group. 138 

 139 
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 141 

Figure 1.1: Effect of Trichosanthes dioica leaves on the body weight in paracetamol-induced 142 

hepatotoxicity in rats. 143 

 144 

Figure 1.2: Effect of Trichosanthes dioica leaves on the liver weight in paracetamol-induced 145 

hepatotoxicity in rats. 146 
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Table 2: Effect of Trichosanthes dioica leaves on plasma ALT, AST, ALP and bilirubin level 150 

in paracetamol-induced hepatotoxicity in rats. 151 

Group ALT (IU/L) 

(Mean±SEM) 

AST (IU/L) 

(Mean±SEM) 

ALP (IU/L) 

(Mean±SEM) 

Bilirubin (g/dl) 

(Mean±SEM) 

Normal Control  36.37±6.82 43.33±1.86 167.17±4.89 1.17±0.13 

Paracetamol Control   74.67±3.01 76.0±4.91 291.0±11.04 3.02±0.14 

STD (Sylimarin 

100mg/kg)  

44.67±2.22 51.50±2.72 138.67±2.74 1.20±0.18 

TD 250mg/kg  63.0±2.08 70.0±1.42 218.83±8.67 2.57±0.17 

TD 500mg/kg 51.0±1.63 54.50±1.96 180.17±6.80 1.80±0.22 

N.B: Data were analyzed by one way ANOVA following Bonferroni post hoc test. Values are 152 

expressed as Mean±SEM, n=6.  *(p< 0.05) = significant, ** (p< 0.01) = highly significant, 153 
*** (p< 0.001) = very highly significant compared to diabetic control. † (p<0.05), †† 154 

(p<0.01) and ††† (p<0.001) as compared to normal control group.  155 

 156 

Figure 2.1: Effect of Trichosanthes dioica leaves on plasma ALT, AST and ALP level in 157 

paracetamol-induced hepatotoxicity in rats. 158 
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Figure 2.2: Effect of Trichosanthes dioica leaves on plasma bilirubin level in paracetamol-160 

induced hepatotoxicity in rats. 161 

Table 3: Effect of Trichosanthes dioica leaves on plasma total protein, albumin and globulin 162 

in paracetamol-induced hepatotoxicity in rats. 163 

Group T. Protein (g/dl) 

(Mean±SEM) 

Albumin (g/dl) 

(Mean±SEM) 

Globulin (g/dl)  

(Mean±SEM) 

Normal Control  6.02±0.18 4.05±0.28 1.97±0.35 

Paracetamol Control   4.43±0.15 2.40±0.21 2.03±0.32 

STD (Sylimarin 

100mg/ kg)  

5.70±0.17 3.93±0.37 1.77±0.42 

TD 250 mg/kg  4.77±0.11 3.02±0.15 1.75±0.24 

TD 500 mg/kg 5.68±0.18 3.77±0.16 1.92±0.33 

N.B: Data were analyzed by one way ANOVA following Bonferroni post hoc test. Values are 164 
expressed as Mean±SEM, n=6.  *(p< 0.05) = significant, ** (p< 0.01) = highly significant, 165 

*** (p< 0.001) = very highly significant compared to diabetic control. † (p<0.05), †† 166 

(p<0.01) and ††† (p<0.001) as compared to normal control group.  167 
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Figure 3: Effect of Trichosanthes dioica leaves on plasma total protein, albumin and globulin 170 

in paracetamol-induced hepatotoxicity in rats. 171 

4. CONCLUSION 172 

The overall significance of this study was that, the treatment with Trichosanthes dioica leaves 173 

extract was able to protect the changes induced by AAP. On the basis of the above results it 174 

can be concluded that Trichosanthes dioica has significant value as hepatoprotective plant 175 

against paracetamol induced liver injury model. Further studies are required to determine the 176 

possible hepatoprotective mechanism(s) involved and, to isolate and identify the responsible 177 

bioactive compounds. 178 

 179 

CONSENT 180 

It is not applicable. 181 

 182 

ETHICAL APPROVAL 183 

The study was approved by the institutional animal ethical committee. 184 

0 

1 

2 

3 

4 

5 

6 

7 

Total Protein Albumin Globulin 

g/
d

l 

Normal  Control 

Paracetamol Control 

STD 

TD 250mg/kg 

TD 500mg/kg 



 

 

REFERENCES 185 

1. Ahsan R, Islam MK, Musaddik A, Haque E. Hepatoprotective activity of methanol extract 186 

of some medicinal plants against carbon tetrachloride induced hepatotoxicity in Albino rats. 187 

Global J Pharmacol. 2009; 3: 116-22. 188 

2. Ali M, Ramachandram R, Rafiullah MR, Singh O, Siddiqui AW, Mir SR. Prevention of 189 

carbon tetrachloride-induced hepatotoxicity by the ethanol extract of Capparis mooniifruits in 190 

rats. Pharma Bio. 2004; 42: 286-88. 191 

3. Ajith TA, Hema U, Aswathy MS. Zingiber officinale Roscoe prevents acetaminophen-192 

induced acute hepatotoxicity by enhancing hepatic antioxidant status. Food and Chemical 193 

Toxicology, 2007; 45: 2267-2272. 194 

4. Avila, D. S., Palma, A. S., Colle, D., Scolari, R., Manarin, F., Da Silveira, A. F., Nogueira, 195 

C. W., Rocha, J. B., Soares, F. A. Hepatoprotective activity of a vinylic telluride against 196 

acute exposure to acetaminophen. Eur J Pharmacol., 2011. 197 

5. Lee, W. M. Acetaminophen and the U.S. Acute Liver Failure Study Group: lowering the 198 

risks of hepatic failure. Hepatology, 2004; 40(1): 6-9. 199 

6. Saumendu Deb Roy, Sumit Das, Dibyendu Shil1, Koushik Nandan Dutta. HERBAL 200 

HEPATOPROTECTIVE AGENTS: A REVIEW. World Journal of Pharmaceutical Research, 201 

2012. Volume 1, Issue 2, 87-99. 202 

7. Karunakar Shukla. Bioassay- An uncomplicated methodologies for ensure safety of 203 

Traditional Formulations. Research Journal of Pharmacognosy and Phytochemistry (RJPP), 204 

2009.Volume 01, Issue 01.  205 



 

 

8. Mia A.W., Ghani A. In: Ghani A (ed), Traditional medicine, Pharmacy Department, 206 

Jahangirnagar University, Savar, Dhaka, Bangladesh, 1990; Pp: 10-12. 207 

9. Kirtikar KR, Basu BD. Indian medicinal plants. New Delhi: Bishen Singh Mahendra Pal 208 

Singh; 1935.p. 1110-1111. 209 

10. Nadkarni KM. Indian materia medica. Bombay: Popular Prakashan; 1976.p. 1236-1237. 210 

11. Sharma PC, Yelne MB, Dennis TJ. Database on medicinal plants used in Ayurveda. New 211 

Delhi: Central Council for Research in Ayurveda and Siddha; 2002,p. 269-272. 212 

12. Singh K, Pointed gourd (Trichosanthes dioica Roxb.). Indian Hort, 33: 35–38, 1989. 213 

13. Mukherjee PK. Quality Control of Herbal Drugs. New Delhi: Business Horizons; 2002. 214 

pp. 164–71. 215 

14. Ghaisas MM, Tanwar MB, Ninave PB, Navghare VV, Deshpande T, Hepatoprotective 216 

activity of aqueous & ethanolic extract of T. dioica in ferrous sulphate induced liver injury. 217 

Pharmacologyonline, 3: 127-135, 2008. 218 

15. Chopra RN, Nayar SL, Chopra IC, Glossary of Indian Medicinal plants, CSIR, New 219 

Delhi, 2002, pp.340. 220 

16. Nadkarni AK, Indian Materia Medica, 3
rd

 Edn, Bombay popular prakashan Mumbai: 221 

1236-1237, (1982). 222 

17. Khare CP. Encyclopedia of Indian medicinal plants. Berlin, Heidelberg; New York: 223 

Springer-Verlag; 2004. p. 458. 224 

18. Rai PK, Rai DK, Jaiswal D, Sharma B, Watal G. Effect of water extract of Trichosanthes 225 

dioica fruits in streptozotocin induced diabetic rats. Indian J Clin Biochem. 2008;23:387–90.  226 



 

 

19. Ji Su Kim, Jung Bong Ju, Chang Won Choi and Sei Chang Kim. Hypoglycemic and 227 

antihyperlipidemic effect of four Korean Medicinal plants in alloxan induced diabetes rats. 228 

American Journal of Biochemistry & Biotechnology; 2006, Vol.2 Issue 4, p154-160. 229 

20. Black M: Acetaminophen hepatotoxicity. Gastroenterology 1980; 78:382–392. 230 

21. Pacifici GM, Back DJ, Orme ML. Sulphation and glucuronidation of paracetamol in 231 

human liver: assay conditions. Biochem Pharmacol 1988;37:4405–4407. 232 

22. Jollow DJ, Mitchell JR, Potter WZ, Davis DC, Gillette JR, Brodie BB. Acetaminophen-233 

induced hepatic necrosis: II. Role of covalent binding in vivo. J Pharmacol Exp Ther 234 

1973;187:195–202. 235 

23. Potter DW, Hinson JA. Reactions of N-acetyl-p-benzoquinoneimine with reduced 236 

glutathione, acetaminophen and NADPH. Mol Pharmacol 1986;30:33–41. 237 

24. Hearse DJ. Cellular damage during myocardial ischaemia: metabolic changes leading to 238 

enzyme leakage. In: Enzymes in Cardiology (Hearse DJ, De Leiris J, Loisance D, eds.), John 239 

Wiley and Sons Ltd., New York, 1979, pp. 1–21. 240 

25. Plaa GL, Zimmerman HJ. Evaluation of hepatotoxicity: physiological and biochemical 241 

measures of hepatic function. In: ComprehensiveToxicology, Vol. 9 (McCuskey RS, Earnest 242 

DL, eds.), Cambridge University Press, Cambridge, UK, 1997, pp. 97–109. 243 

26. Drotman RB, Lowhorn GT. Serum enzymes as indicators of chemical induced liver 244 

damage. Drug Chem Toxicol 1978;1:163–171. 245 

27. Plaa GL, Hewitt WR. Detection and evaluation of chemically in-duced liver injury. In: 246 

Principles and Methods of Toxicology, 2
nd

 ed. (Wallace Hayes A, ed.), Raven Press, New 247 

York, 1989, pp. 399–428. 248 



 

 

28. Martin P, Friedman LS. Assessment of liver function and diagnostic studies. In: 249 

Handbook of Liver Disease (Friedman LS, Keeffe EB, eds.), Churchill Livingstone, 250 

Philadelphia, 1998, pp.1–14. 251 

29. Alper, C.A. Plasma protein measurement as a diagnostic aid. N. Eng. J. Med. 1974; 291: 252 

287-290. 253 

30. Killingsworth, L.M. “The Role of High resolution Electrophoresis in the Clinical 254 

Evaluation of Protein Status.” Freehold, New Jersey: Worthington Diagnostics, 1981. 255 

31. Badylak, S.F., and Van Vleet, J.F.  Alteration of prothrombin time and activated partial 256 

thromboplastin time in dogs with hepatic disease. Am. J. Vet. Res., 1981; 42: 2053- 2056. 257 


