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A study to evaluate antioxidant and hepatoprotective activity of aqueous 
extract of roots of Valeriana wallichii in CCl4 induced hepatotoxicity in rats

Shariq Naeem Syed1, Waseem Rizvi2*, Anil Kumar2, Aijaz Ahmad Khan3, Shagufta Moin4, 
Akif Ahsan4

INTRODUCTION

As the primary organ for detoxifi cation of endogenous as 
well as exogenous compounds, the liver is also a major site 
for their assaults. Drugs have been devised to either decrease 
the intensity of the injury such or increase healing, like 
principles derived from plants. Plants, due to the presence 
of various phytochemicals, have antioxidant property which 
in turn prevents injury caused by free radicals. In this study, 
the plant Valeriana wallichii was selected on the basis of 

their folklore claim in the book by Hakim Abdul Wahid 
(1961)1 and experimented for potential hepatoprotection 
in albino rats. It is known as “Tagar” in Hindi and Indian 
Valerian in English.

METHODS

The roots of Valariana wellichi was purchased from 
local herbal dealer. It was identified & authenticated 
by botanist and a voucher specimen was submitted 
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(1631.s.HWD). The roots was powdered and extracted 
in ethanol for 72 hrs in Soxhlet’s apparatus. The yield of 
Valariana wellichii aqueous extract (VWAE) was found 
to be 9.88%.

The study was approved by Institutional Animal Ethics 
Committee, JNMC, AMU, Aligarh (401/CPCSEA – 23/3/2012). 
The animals used were albino rat of Charles Foster strain 
of either sex weighing 200-250 g. All animal experiments 
were carried out as per the guidelines of IAEC & CPCSEA.

Phytochemical analysis was done by the methods described 
by Harborne.2 Reducing sugars, saponins, tannins, and 
Alkaloids were found to be present in the VWAE.

The acute toxicity testing was done according to the OECD 
guidelines - 423 for testing of chemicals. As a dose of 2 g/kg 
b.w. of VWAE was found to be non-toxic to the experimental 
animals. Hence, lower doses of 300 mg/kg b.w and 500 mg/
kg b.w were chosen for experimentation. The hepatic damage 
was induced by giving carbon tetrachloride (CCl4) giving orally 
for 7 days.3

The animals were divided into 5 groups of 6 animals each. 
All the drugs were given orally every day for 7 days along 
with CCl4 treatment.

Group I:    Normal control – Distilled water 1 ml/kg
Group II:    Negative control – CCl4 (1 ml/kg mixed in olive 

oil in the ratio of 1:1 [v/v])
Group III:  Positive control – Silymarin (50 mg/kg/day) + 

CCl4 (1 ml/kg)
Group IV: Test group – VWAE 300 mg/kg b.w
Group V:    Test group – VWAE 500 mg/kg b.w.

The animals were sacrifi ced on 8 days. The serum collected 
from blood was used for biochemical analysis of liver 

function (aspartate aminotransferase [AST], alanine 
transaminase [ALT] and alkaline phosphatase [ALP]).4,5 
The liver tissue was dissected out for histopathological 
examination and homogenate of liver (in 10 % w/v of 
phosphate buffer [0.2 M, pH-6.6]) tissue was used to perform 
antioxidant tests viz. catalase (CAT),6 reduced glutathione 
(GSH)7 and malondialdehyde (MDA).8

The extract was also analyzed for free radical scavenging 
activity using serially diluted solution of VWAE between 
0.25 mg/ml to 2.0 mg/ml. Total reducing power was 
performed according to the method described by Oyaizu9 
and total phenolic content was quantifi ed as Gallic acid 
equivalents (GAE) & done as described by Saucier.10

The percentage of hepatic protection offered by the drug was 
calculated by using the following formula:11

H=1-((T-v)/C-V))×100

Where H = Percentage of hepatoprotection, T = Mean value 
of group treated with test drug + CCl4, C = Mean value of 
group treated with CCl4 and V = Mean value for the control 
group animals.

The results were presented as mean ± standard error of the 
mean. The groups were compared by one-way analysis 
of variance followed by posthoc “Dunnett’s multiple 
comparison test” to analyze statistical signifi cance. p<0.05 
was considered to be signifi cant.

RESULTS

The in vitro radical scavenging tests showed a dose dependent 
increase in the total reducing power of the VWAE (Figure 1) 
and found to have total phenolic content of 29.9 mg GAE/g 
extract (optical density of 0.075 at 760 nm).
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Figure 1: Total reducing power of aqueous extract of Valariana wallichii.
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The hepatoprotective activity was measured against the liver 
toxicity induced by CCl4 as shown in Table 1. CYP2E1 and 
CYP2B1/B2 metabolizes CCl4 to CCl3* free radicals.12,13 
These radicals damage the integrity of liver cells and cause 
the release of enzymes like transaminases (AST and ALT)  
and ALP as shown in the negative control. The positive 
control limited the increase of serum enzymes to a level 
of 60.5± 6.4 IU/ml for ALT and 55 ± 2.6 IU/ml for AST 
and ALT, respectively. The percentage hepatoprotection as 
a function of ALT was found to be 21.1% for VWAE 500 
while VWAE 300 showed minimal activity (Table 1).

The antioxidants scavenge the free radicals in the cells and 
decreases the damage caused by them. In the experiment, 
the antioxidant activity was measured as the amount of 
CAT consumed per minute and total GSH present in liver 
tissue. As expected there was a signifi cant decrease in the 
levels and activity of GSH and CAT in the presence of 
CCl4 alone. VWAE 500 showed an increase in the levels of 
CAT (p<0.05) thereby suggesting the probable mechanism 
of action. There was an increase in the levels of GSH and 
decrease in MDA levels in both VWAE 500 and VWAE 
300 extracts as compared to negative control, but the rise 

is not statistically signifi cant. Overall, the VWAE 500 mg 
group fared better than VWAE 300 mg implying dose 
dependent increase in hepatoprotective and antioxidant 
activity (Figure 2).

Figure 2 shows the histopathological features of the 
different control groups. There was a complete loss 
of hepatic architecture and presence of infl ammatory 
infi ltrates in the negative control group. VVAE 300 mg 
showed infl ammatory infi ltrates, the architecture was 
disrupted in most part of the fi eld (Figure 3) while VVEE 
500 mg demonstrated superior results than 300 mg, apart 
from a few local areas of necrosis and coagulative changes 
rest of the architecture was well maintained (Figure 3).

DISCUSSION

The aqueous extracts of roots of V. Wallichii showed dose 
dependent hepatoprotective activity in CCl4 treated rats. 
The hepatoprotective activity of the extracts can be due 
to its antioxidant activity as demonstrated in the study. 
The free radicals scavenging activity of the extract might 

Table 1: Hepatoprotective activity and in vivo antioxidant activity of aqueous extract of Valeriana Wallichii
Biochemical test 
(mean±SEM)

Groups (percentage hepatoprotection)
Normal 
contorl 
(Water)

Negative 
control 
(CCl4)

Positive control 
(Silymarin)

Valeriana 
Wallichii aqueous
(300 mg/kg) 
(VWAE 300)

Valeriana Wallichii 
aqueous
(500 mg/kg) 
(VWAE 500)

AST (IU/ml) 39.1±1.4 154.0±6.1*** 60.5±6.4*** (81.3%) 150.3±5.7 (3.1%) 129.6±3.1* (21.1%)
ALT (IU/ml) 38.8±1.2 161.3±2.2*** 55±2.6*** (86.7%) 155.7±5.0 (4.3%) 146.7±3.96* (11.7%)
ALP (KAU/dl) 42.8±2.3 78.6±4.2*** 50.2±4.7** (79.4%) 69.3±4.4 (25.9%) 62.3±6.9 (45.4%)
Catalase (U/min/mg) 82.2±3.7 47.4±1.6*** 67.7±1.0*** 48.4±1.1 50.0±1.8*
GSH (μmol/mg) 5.25±0.21 2.15±0.25*** 4.44±0.11*** 2.39±0.06 2.67±0.15
MDA (nmol/mg) 203.9±8.9 445.9±17.8*** 255.8±7.7*** 417.1±18.8 399.9±19.3

Figure 2: Histology of control groups: (a) Photomicrograph of rat liver from normal control group showing normal 
liver microstructure with intact hepatic cords (A) and sinusoids (B). Hepatocytes (C) show normal contour. There is 
neither obvious congestion nor infl ammatory cell infi ltration.  (H & E stain, ×400). (b) Photomicrograph of rat liver 

from negative control group shows almost complete disorganization of hepatic microstructure. Most of the hepatocytes 
show either lytic or coagulative changes (A) and there is infl ammatory cell infi ltration. (c) Photomicrograph of rat 

liver from positive control group showing maintained hepatic microstructure. The hepatic cords (A) are intact and the 
contour of hepatocytes appear very akin to normal (B). There is no obvious infl ammatory cell infi ltration.
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have protected the hepatocytes form the reactive species 
like CCl3*. In our study, the ethanolic extract of roots 
of V. Wallichii found to possess phytochemicals such as 
alkaloids, tannins, saponins, and reducing sugars which was 
confi rmatory to the fi ndings of Subhan et al.14 Kalim et al. 
(2010) also demonstrated high concentration of fl avonoids, 
phenols and ascorbic acid content in root extract of V. 
Wallichii. They also demonstrated free radical scavenging 
activity of the extract and correlated it to the cytoprotective 
activity in U937 cell lines.15 Among many phytochemicals, 
Hesperidin extracted from valerian species have shown to 
have antioxidant properties which may be one of the reasons 
for its antioxidant properties.16,17

CONCLUSION

Hence, we conclude that the aqueous extracts of V. Wallichii 
in a dose of 500 mg offer dose dependent partial protection 
against hepatotoxicity induced by CCl4.
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