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ABSTRACT:  Leaves and bark preparations of Ficus dalhousiae Miq (Moraceae) 

are used in folklore and Siddha system of medicine for liver and skin ailments. So 

the intent of the present study was to evaluate the Hepatoprotective effect of Ficus 

dalhousiae Miq leaves ethanolic extract (FDLEE) by means of Carbon tetrachloride 

and Paracetamol induced hepatotoxicity model in Albino rats. Administration of 

carbon tetrachloride suspended in liquid paraffin 1ml/kg body weight i.p, and 

Paracetamol in distilled water (2 gm/kg) body weight; p.o. to albino Wistar rats 

resulted in hepatotoxicity. Biochemical parameters [Alkaline Transaminase 

(ALT/SGPT), Aspartate Transaminase (AST/SGOT), alkaline phosphatase (ALP), 

Total Bilirubin (TB), Direct Bilirubin (DB), Albumin (ALB), Total Protein (TP)] 

and liver weight were measured to determine the degree of protection at the end of 

duration of treatment in both the models. CCl4 and Paracetamol markedly elevated 

the levels of SGPT, SGOT, ALP, TB and DB. Treatment with the standard drug 

Silymarin (25mg/kg) reversed all the parameters and restored them to the optimum 

levels. The test extract FDLEE produced a significant and dose dependent decrease 

in the levels of SGPT, SGOT, ALP, TB, and DB. The parameters Total Protein, at 

100mg/kg and 200mg/kg showed less activity (P<0.05) where as at 400 mg/kg 

shows more activity (P<0.01). The histopathological results also conveyed the 

occurrence of toxicity to the control group and its reversal in FDEE and standard 

drug treated groups. In conclusion it can be stated that Ficus dalhousiae Miq extract 

show a significant reversal of hepatotoxic parameters. The probable mechanism 

could be the stimulation of hepatic regeneration through an improved synthesis of 

proteins. 

INTRODUCTION: Herbal medicines have 

recently attracted much attention as alternative 

medicine useful for treatment and prevention of 

life-style related disorder 
1
. However, relatively 

very little knowledge is available about their mode 

of action and safety.  
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The earliest recorded use of herbal remedies comes 

from Hippocrates, who advocated use of simple 

plants, such as garlic, neem 
2
. The liver is a vital 

organ present in vertebrates and in some other 

animals.  

 

It is involved in several vital functions such as 

metabolism, secretion and storage. Further 

detoxification of a variety of drugs and xenobiotics 

occurs in the liver itself. The bile secreted by the 

liver has an important role in digestion. Liver 

diseases are among the most serious disorders. 

Liver diseases pose a serious worldwide health 

anomaly; Inadequacy in treatment of liver diseases 
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using conventional or synthetic drugs may lead to 

untoward effects 
3
. In the absence of a reliable liver 

protective drug in modern medicine there are a 

number of medicinal preparations in Ayurveda 

recommended for the treatment of liver disorders 
4
. 

 

In view of severe undesirable side effects of 

synthetic agents, there has been a growing interest 

in the analysis of plant products which has 

stimulated intense research on their potential health 

benefits. There is growing focus to follow systemic 

research methodology and to evaluate scientific 

basis for the traditional herbal medicines that are 

claimed to possess Hepatoprotective activity. Since 

no pharmacological evaluation on Hepatoprotective 

effect has been done previously on the Ficus 

dalhousiae, the present study was intended to 

evaluate its Hepatoprotective effect in Albino rats. 

 

MATERIAL & METHODS: 

Collection and Authentication of the plant 

material: 

Leaves of Ficus dalhousiae commonly known as 

Somavalkhom (Sanskrit), Kallaal (Tamil), 

Dalhousiae’s Ficus (English) 
5
, the plant was 

checked for data in www.plantlist.org with the 

following statement (This name is accepted name 

of a species in th genus Ficus (family Moraceae). 

The record derives from WCSP (in review) which 

reports it as an accepted name with original 

publication details: Ann. Mus. Bot. Lugduno-Batavi 

3:285 1867. The plant parts like fruit is used in 

heart diseases while liver and bark are used in liver 

complaints and skin diseases 
5, 6

. It was collected 

from Tirupati A.P, during the month of December 

2012. The authentication of plant material was 

done by Department of Botany, Osmania 

University, Hyderabad -500 007, India. The plant 

was given Voucher number 0949. 

 

Experimental Animals:  

Healthy Wistar Albino Rats weighing about (120-

160gm) of either sex were obtained from animal 

house. The animals were maintain under standard 

condition i.e., housed in polypropylene cages and 

maintained at a temperature 27 ±  2
0 

C, relative 

humidity 65 ± 10% under 12 hour light and dark 

cycle. The animals were acclimatized for 10 days 

under laboratory condition before carrying out the 

experiments. The animals house approved by the 

Committee for the Purpose of Control and 

Supervision on Experimental Animals (CPCSEA)-

Registration number – 1534/PO/A/11/CPCSEA. 

The study was carried out after the approval by the 

institutional animal ethical committee (IACE), 

Anwar-ul-Uloom College of Pharmacy 
7
.  

 

Chemicals: 

All the chemicals were Analytical grade. CCl4 and 

Paracetamol were obtained from drug store 

Anwarul Uloom College of Pharmacy.  

 

Method of Preparation of Extract: 

The collected leaves were washed thoroughly under 

running water, cut into smaller pieces and air dried 

for eight days. Then the dried leaves were coarsely 

powdered using grinder and were continuous 

extracted in a soxhlet apparatus at 30
0
C with 2500 

ml ethanol. The extract was filtered through a fine 

muslin cloth and evaporated under reduced 

pressure by the rotary evaporator. The obtained 

extracts were stored in amber colored glass bottle 

for further processing 
8
. 

 

Preliminary Phytochemical Screening 
The solution of the methanolic extract was 

prepared using distilled water and subjected to 

preliminary phytochemical screening. Test for 

common phytochemicals were carried out by 

standard methods described in practical 

pharmacognosy by Kokate, Khandelwal and Trease 

and Evans 
9-11

. 

 

Determination of Acute toxicity (OECD 

guideline 423): 

The acute toxicity for ethanolic extract of leaves of 

Ficus dalhousiae (FDEE) was determined in albino 

rats following OECD guideline 423, maintained 

under standard conditions 
7
. 

 

Histopathological Studies: 
Liver sections taken immediately from liver, fixed 

in 10% formalin, dehydrated in gradual ethanol 

(50-100%), cleared in xylene and embedded in 

paraffin. Sections (4-5 μm thick) were prepared and 

then stained with hematoxylin and eosin (H-E) dye 

for photo microscopic observation, including cell 

necrosis, fatty change, hyaline degeneration, 

ballooning degeneration, infiltration of kupffer 

cells and lymphocytes 
14

. 
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Statistical Analysis: 
Results were expressed as Mean ± SEM. Statistical 

analysis were performed with Graph pad prism 

software using one way Analysis of Variance 

followed by Dunnett’s t-test. 

P values were considered significant when 

*P<0.05, **P<0.01, ***P<0.001 when the test and 

standard were compared with the untreated groups 
7
. 

Evaluation of Hepatoprotective Activity: 
 

TABLE 1: CARBON TETRACHLORIDE INDUCED HEPATOTOXICITY MODEL
12 

Group no. Treatment and Label Dose (b.w. p.o.) 

Group 1 Normal control. Distill water 5 ml/kg orally. 

Group 2 Hepatotoxic control (untreated group) Carbon tetrachloride (1ml/kg, i.p) on 4
th

, 7
th

 and 10
th

 day 

Group 3 Positive control Carbon tetrachloride (1ml/kg, i.p) on 4
th

, 7
th

 and 10
th

 day 

+ Silymarin 25 mg/kg body weight; p.o 

Group 4 Test dose 1 Carbon tetrachloride (1ml/kg, i.p) on 4
th

, 7
th

 and 10
th

 day 

+ FDLEE 100 mg/kg body weight; p.o 

Group 5 Test dose 2 Carbon tetrachloride (1ml/kg, i.p) on 4
th

, 7
th

 and 10
th

 day 

+ FDLEE 200 mg/kg body weight; p.o 

Group 6 Test dose 3 Carbon tetrachloride (1ml/kg, i.p) on 4
th

, 7
th

 and 10
th

 day 

+ FDLEE 400 mg/kg body weight; p.o 

 

TABLE 2: PARACETAMOL INDUCED HEPATOTOXICITY MODEL
13 

Group no. Treatment and Label Dose (b.w. p.o.) 

Group 1 Normal control. Distill water 5 ml/kg orally. 

Group 2 Hepatotoxic control (untreated group) Paracetamol (2 gm/kg, b.w; p.o) daily for 7 days 

Group 3 Positive control Paracetamol (2 gm /kg, b.w; p.o) daily for 7 days + 

Silymarin 25 mg/kg body weight; p.o 

Group 4 Test dose 1 Paracetamol (2 gm/kg, b.w; p.o) daily for 7 days + 

FDLEE 100 mg/kg body weight; p.o 

Group 5 Test dose 2 Paracetamol (2 gm /kg, b.w; p.o) daily for 7 days + 

FDLEE 200 mg/kg body weight; p.o 

Group 6 Test dose 3 Paracetamol (2 gm /kg, b.w; p.o) daily for 7 days + 

FDLEE 400 mg/kg body weight; p.o 

 
FIGURE 1: HISTOPATHOLOGY OF LIVER SAMPLES (10X) IN CCl4 INDUCED HEPATOTOXICITY MODEL 
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RESULTS: 

Preliminary Phytochemical Analysis: 

The phytochemical screening of ethanolic extract 

of Ficus dalhousiae leaves showed the presence of 

Alkaloids, Tannins, Saponins, Flavonoids and 

Sterols. Tests were negative for Glycosides, 

Anthraquinones, and Reducing Sugars. 

 

Acute toxicity studies: 

The acute toxicity studies of Ficus dalhousiae 

ethanolic leaves extract was carried out as per 

OECD guideline no. 423. There was no gross 

evidence of any abnormality observed up to a 

period of 4-6 hrs or mortality up to a period of 

24hrs at the maximum tolerated dose level of 2000 

mg/kg body weight p.o. Further pharmacological 

screening were carried out with three dose ranges 

i.e. 100 mg/kg b.w. p.o., 200 mg/kg b.w. p.o. and 

400 mg/kg b.w. p.o. 

 

Effect of FDLEE in CCl4 Induced 

Hepatotoxicity Model: 

Biochemical parameters: 

Treatment with hepatotoxicants CCl4 markedly 

showed elevated levels of SGPT, SGOT, ALP, TB 

and DB while the normal readings were recorded in 

the control group. Treatment with the standard 

drugs Silymarin (25mg/kg) positively affected all 

the parameters and restored them to the optimum 

levels as displayed in the (Table 3). The test extract 

FDLEE (100mg/kg) significantly decrease the 

levels of SGPT, SGOT, ALP, TB, DB (with 

P<0.05). Further a dose dependant decreased in the 

levels afore said parameters FDLEE at a dose of 

200 mg/kg also increased ALB and T/P (with 

P<0.01 and P<0.05 respectively was observed). 

The parameters T/P, at 100mg/kg and 200mg/kg 

showed less activity (P<0.05) where as at 400 

mg/kg shows more activity (P<0.01). The effect of 

FDLEE 400mg/kg on serum albumin was more 

profound than the standard. Lastly FDLEE very 

significantly affected all the parameters and the 

results were closer to that of standard.  

 

Morphological parameters: 
Intoxication of rats with CCl4 resulted in 

enlargement of liver which was pale reddish brown 

in colour. Rats subjected to the CCL4 (control 

group) developed significant increase in the 

morphological parameters like wet liver weight and 

wet liver volume when compared with negative 

control group (Table 3). Oral administration of the 

test extract exhibited dose dependent significant 

reduction in the CCL4 induced in the 

morphological parameter. A not so significant 

decrease in wet liver weight were found with the 

100mg/kg of the test extract A reverse in 

morphological parameter Silymarin (25 mg/kg 

p.o.). The FDLEE 400mg/kg was found closer to 

that of standard. 
 

TABLE: 3 EFFECT OF FDLEE ON BIOCHEMICAL AND MORPHOLOGICAL PARAMETER IN CCl4 INDUCED 

HEPATOTOXICITY  

Groups SGPT 

IU/l 

SGOT 

IU/l 

ALP 

IU/l 

Albumin 

g/dl 

Total 

bilirubin 

mg/dl 

Direct 

Bilirubin 

mg/dl 

Total 

protein 

g/dl 

Liver wt/ 

100g b.w 

 

Control 

(5ml/kg.p.o) 

Distilled water 

247.77 

± 9.402 

367.57 

±9.115 

522.56 

±7.140 

4.223 

±0.437 

0.625 

±0.011 

0.582 

±0.013 

6.54 

±0.65 

4.19 

±0.02 

-ve control 

CCl4 (1ml/kg) 

454.37
 

±3.182
a 

419.39± 

6.636
a 

603.77 

±1.820
a 

2.031 

±0.221
a 

1.24 ±0.002
a 

0.685 

±0.003
a 

3.6 ±0.43
a 

5.952 

±0.0321
a 

Standard 

Silymarin 

(25 mg/kg) 

147.6 

±3.536** 

162.91 

±2.774** 

341.42 

±3.360** 

4.303 

±0.37** 

0.417 

±0.004** 

0.377 

±0.016** 

6.59 

±0.29** 

3.35 

±0.024** 

FDLEE 

(100 mg/kg) 

430 

±5.600* 

395.26 

±4.523* 

580.35 

±5.450* 

3.25 

±0.52
ns 

1.22± 

0.003
ns 

0.62 

±0.018* 

5.23 

±0.72
ns 

5.635 

±0.059** 

FDLEE 

(200 mg/kg) 

374.23 

±4.500** 

275.3 

±6.245** 

471.31 

±7.650** 

4.52 

±0.64** 

0.95 

±0.005** 

0.45 

±0.02** 

6.15 

±0.65** 

4.762 

±0.051** 

FDLEE 

(400 mg/kg) 

284.6 

±3.200** 

230.6 

±5.256** 

370.66 

±4.360** 

5.94 

±0.42** 

0.53 

±0.004** 

0.39 

±0.019** 

6.23 

±0.44** 

3.852 

±0.043** 

All the values are Mean ± SEM., N=6; a compared to normal group (p<0.001), significances values are ***p<0.001, **p<0.01, 

*p<0.05 (versus Negative control group) 
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Histopathological Studies:  
Histopathological profile of liver from CCL4 

(control group) intoxicated rats reveals hepatic 

globular architecture disrupted, hepatic cells, 

various degree of fatty degeneration (Figure 2). 

Liver samples confirmed the Protective effect of 

test extract. Administration of test extract at the 

dose of 400mg/kg showed a significant 

improvement of the hepatic architecture and areas 

of Kupffer cell proliferation and sinusoid appeared 

normal on contrary with 100mg/kg and 200mg/kg. 

Paracetamol Induced Hepatotoxicity Model: 

Biochemical parameters: 
Levels of SGPT, SGOT, ALP, TB and DB were 

elevated due to administration of Paracetamol in 

the negative control group when it was compared to 

normal group. The elevated levels were restored to 

the optimum levels after Silymarin treatment 

(Table 4). There was no significant decrease in the 

elevated levels when treated with FDLEE 100 

mg/kg. A dose dependent reversal was observed in 

the elevated levels when treated with FDLEE 

extracts. Albumin and total protein showed 

increase in their levels when treated with FDLEE 

200 mg/kg (p<0.01 and p<0.05 respectively.  

Morphological parameter: 
Liver weight and liver volume were increased on 

comparison of normal group to hepatotoxic group. 

The intoxication induced changes were attenuated 

by FDLEE at all doses (Table 4). However there 

was decrease in wet liver volume at FDLEE 

100mg/kg but the result found statistically not 

significant. A significant reversal in the liver 

weight was observed when treated with Silymarin 

and FDLEE 400 mg/kg. 

Histopathological Studies: 

The vehicle treated group showed no signs of 

damage to liver while the hepatotoxic control group 

showed increased level of degeneration and 

necrosis to liver cells (Figure 2). Treatment with 

Silymarin and FDLEE extracts revealed reduced 

damage to the hepatic cells, the necrosis was 

reversed and it also resembled a normal liver 

architecture with no pathological manifestations.  

 

FIGURE 3: HISTOPATHOLOGY OF LIVER SAMPLES (10X) IN PARACETAMOL INDUCED 

HEPATOTOXICITY MODEL 
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TABLE 4: EFFECT OF FDLEE ON BIOCHEMICAL AND MORPHOLOGICAL PARAMETER IN 

PARACETAMOL INDUCED HEPATOTOXICITY  

Groups SGPT 

IU/l 

SGOT 

IU/l 

ALP 

IU/l 

ALB g/dl TB 

mg/dl 

DB 

mg/dl 

TP 

g/dl 

Liver wt/ 

100g b.w 

Control 

(5 ml/kg.p.o) 

Distilled water 

233.43 ± 

2.814 

 

266.20 ± 

6.230 

522.56 

±7.140 

4.312 

±0.325 

 

0.563 

±0.01 

0.57 ± 

0.089 

 

6.45 

±0.650 

5.34 ±  

0.320 

-ve control 

Paracetamol 

(500 mg/kg) 

390.79 ± 

3.408
a 

405.99±  

4.920
a 

640.77 

±1.820
a 

2.231 

±0.211
a 

1.124 

±0.01
a 

0.857 

±0.01
a 

3.72 

±0.430
a 

7.02 

±0.063
a 

Standard 

silymarin 

(25 mg/kg) 

129.82  

±3.387** 

157.64  

±2.850** 

341.42  

±3.640** 

4.354  

±0.370** 

0.519  

±0.23** 

0.31 

±0.29** 

6.59 

±0.290** 

5.36 

±0.31** 

FDLEE 

(100 mg/kg) 

375.15  

±3.650* 

399.10  

±5.200* 

625.12±  

5.260
ns 

3.312 

±0.52
ns 

1.1 ±0.03
ns 

0.81±  

0.18* 

5.23±  

0.72
ns 

6.75 

±0.523
ns 

FDLEE 

 (200 mg/kg) 

298.62  

±4.620** 

276.35  

±6.34** 

618.62 

±5.83* 

4.625 

±0.640** 

1.08 

±0.08* 

0.68  

±0.12** 

6.24 

±0.650* 

6.05 

±0.0510
ns

 

FDLEE  

(400 mg/kg) 

212.2  

±2.450** 

170.99  

±5.960** 

480.65 

±6.12** 

5.786±  

0.420** 

0.74±   

0.07** 

0.61±  

0.093** 

7.65±  

0.440** 

5.63± 

0.322*  

All the values are Mean ± SEM., N=6; a compared to normal group (p<0.001), significances values are ***p<0.001, **p<0.01, 

*p<0.05 (versus Negative control group) 

DISCUSSION:  

Hepatic system of an organism performs various 

functions one of which includes metabolism. 

During the process of metabolism the hepatic 

system undergoes rigorous challenges, therefore it 

has to protect itself from the exposure to 

xenobiotics/antibiotics and chemicals. Despite the 

ultra modern advances in medical science, 

pharmaco-therapeutics treatment with synthetic 

drugs is not yet realized. However there are several 

herbs and herbal formulation which are found to be 

claimed for treating hepatic disorders.  

 

In the present study one of the local available plant 

Ficus dalhousiae Miq was selected. Liver damage 

induced by CCl4 and Paracetamol are commonly 

used models for the screening of Hepatoprotective 

drugs. The rise in the levels of SGPT, SGOT, ALP, 

and Bilirubin (Direct & total) where as decrease in 

the levels of ALB and T/P has been attributed to 

the damaged structural integrity of liver. 

 

Liver cell injury induced by CCl4 involved initially 

the metabolism of CCl4 to trichlromethyl free 

radical by the mixed function oxidase system of the 

endoplasmic reticulum. Formation of toxic 

products due to CCl4 metabolism or due to 

peroxidative degeneration of membrane lipids 

could be postulated as the secondary mechanism of 

CCl4 toxicity. These biochemical markers are  

 

cytoplasmic in location and are released in 

circulation after the cellular damage. Both CCl4 

and Paracetamol share a common property to be 

converted into their respective reactive metabolites 

N-acetyl-p-benzoquinoneimine (NAPQI) and 

halogenated free radical (HRF) by hepatic 

cytochrome P450. 

 

Investigation on various biochemical parameters 

clearly demonstrated the changes produced in the 

serum of rats by intoxication with CCl4 and 

Paracetamol which were significantly reversed by 

the treatment of extract at different doses and were 

supported by the histopathological report. 

 

The probable mechanism by which Ficus 

dalhousiae Miq exerts its protective action against 

CCl4 and Paracetamol induced hepatotoxicities 

could be the stimulation of hepatic regeneration 

through an improved synthesis of proteins, or with 

interference with the liberation of microsomal 

activation to toxicants. It can also be postulated that 

the inhibitor cytochrome P450 (CYPs) can impair 

the bioactivation of Paracetamol and CCl4 into 

their respective reactive metabolites and thus 

provide protection against the hepatocellular 

damage. The extract may stimulate the inhibitor 

cytochrome P450 (CYPs) and thereby providing 

the protection against the hepatotoxicants. 

Moreover it is reported that flavonoids and tannins 
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were reported to possess variety of 

pharmacological activity including 

Hepatoprotective activity.  

 

In the present investigation also preliminary 

phytochemical investigation on FDLEE gave 

positive tests for flavonoids and tannins this could 

be the reason for significant Hepatoprotective 

property of the test extract. 

 

CONCLUSION: The Phytochemical screening 

results indicated the presence of Alkaloids, 

Tannins, Saponins, Flavonoids and Sterols. The 

acute toxicity studies for FDLEE were carried out 

and no gross evidence of abnormalities or mortality 

were found in the rats even at a maximum tolerated 

dose level of 2000 mg/kg body weight; p.o. 

 

The results obtained in the present study indicate 

that Ficus dalhousiae Miq has shown a good 

Hepatoprotective activity by decreasing 

significantly the levels of dose dependent serum 

SGPT, SGOT, ALP, TB, DB and increasing the 

levels of ALB and T/P. There was decrease in the 

liver weight. Histopathology of liver also supported 

the protective effects of Ficus dalhousiae Miq. 

Presence of Tannins and Flavonoids may be 

attributed to the Hepatoprotective activity of Ficus 

dalhousiae Miq. Further, studies can be conducted 

in order to determine the exact mechanism of 

action. Hence, based on the results obtained a 

conclusion can be made that, orally applicable 

Ficus dalhousiae Miq may have great potential as 

an alternative to the therapeutic agents currently 

available for treatment of hepatotoxicity. 
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