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Barrisal is an herbal preparation of Hamdard Laboratories (Waqf) Pakistan that has been used as 
hepatoprotective agent. In this study, the protective effects of Barrisal against liver damage were 
evaluated in carbon tetrachloride (CCl4)-induced chronic hepatotoxicity in rats. Four groups (I, II, III, IV) 
of Sprague-Dawley (SD) rats were used and Groups I and II were orally fed with saline and Barrisal (10 
ml/kg), respectively for 14 consecutive days while Groups III and IV were orally fed with saline, Barrisal 
(10 ml/kg) and then a single dose of CCl4 (0.3 ml/kg body weight in a 20% olive oil) was injected 
intraperitoneally 30 min after the last dose of Barrisal and the animals were starved for 24 h. The degree 
of protection was measured using biochemical parameters like serum glutamate oxaloacetate 
transaminase (SGOT) and serum glutamate pyruvate transaminase (SGPT), alkaline phosphatase (ALP), 
total protein and albumin. Data obtained from results were compared using student’s t-test (paired and 
unpaired) and one-way analysis of variance (ANOVA), significant differences were determined (Tukey 
honestly significant difference (HSD) test) using the Minitab 13 computing program. Values of P<0.05, 
were considered to be significant. The results showed that the treatment with Barrisal significantly 
lowered the CCl4-induced serum levels of hepatic enzyme markers (GOT, GPT, ALP, and total bilirubin, 
total cholesterol, total protein) indicated hepatoprotective effect of the Barrisal. Histopathological 
examination of liver sections confirmed that, pre-treatment with Barrisal reduced the hepatic damage 
induced by CCl4. Barrisal reduced the incidence of liver lesions including hepatic cells cloudy swelling, 
lymphocytes infiltration, hepatic necrosis, and fibrous connective tissue proliferation induced by CCl4 
in rats. Therefore, the results of this study suggest that Barrisal could protect liver against CCl4-induced 
oxidative damage in rats, and this hepatoprotective effect might be because of its antioxidant and free 
radical scavenger effects. 
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INTRODUCTION 
 
Barrisal syrup prepared by Hamdard Laboratories (Waqf) 
Pakistan is composed of only Aloe vera syn. Aloe 
barbadensis Mill. (A. barbadensis Linn. Family; Liliaceae). 

Barrisal   is   widely  prescribed  in  hepatic  and  spleen  

disorders; it is claimed that Barrisal is an immune modu-
lating drug having adaptogenic activity. The medicinal 
plant Aloe vera is used traditionally. It is a xerophytic 
plant which includes trees (Aloe ferox), shrubs and  herbs  
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and herbs (A. barbadensis). It has large fleshly leaves, 
carrying spines at the margin and resemble to some 
extent the agave or century plant (Agave Americana 
Linne) (Capasso et al., 1998). Pharmacological activities 
reported so far for its gel, polysaccharides, polypeptides, 
anthrones and chromones include antibacterial (Tian et 
al., 2003), anti-inflammatory (Hutter et al., 1996), and 
immunoprotective (Strickland et al., 2004) activities. 

A. vera has been recognized as a good medicine for 
the treatment of asthma, gastrointestinal ulcer, constipa-
tion, otalgia, cancer, burns, wounds, herpes simplex 
virus, diabetes and inflammation (Khan, 1997). 

Different compounds like cinnamoyl, p-coumaroyl, 
feruloyl, and caffeoyl aloesin isolated from Aloe species 
possess antiinflammatory and antioxidative properties 
(Yagi and Takeo, 2003). However, the biological effects 
of Barrisal on liver injury have not been studied yet. This 
study investigated the protective ability of Barrisal on liver 
injury induced by carbon tetrachloride (CCl4) in rats. 
 
 
MATERIALS AND METHODS 

 
Barrisal 

 
Barrisal (herbal syrup) used in the hepatoprotective and toxicolo-
gical studies was obtained from Hamdard Laboratories (Waqf) 
Pakistan. 

 
 
Animals 

 
Adult Sprague Dawley rats (n=40) of both sex (200 to 225 g) were 
used for hepatoprotective, toxicological and histopathological 
studies, while NMR-1 mice (n=36: weight 20-30gm) were used only 
for toxicological studies. They were obtained from Animal House of 
Dr. Hafiz Muhammad Ilyas Institute of Pharmacology and Herbal 
Sciences (Dr. HMIIPHS) and were housed in groups of 6 per cage 
for seven days prior to experimentation with free access to standard 
feed and tap water ad libitum and kept on a 12 h light/dark cycle. All 
animals were housed in an air-conditioned room at 23±1°C during 
the quarantine period. 

 
 
Toxicological studies of Barrisal in mice 

 
Different groups of mice with either sex (twelve animals per group) 
were used to measure the acute toxicity of Barrisal by oral route of 
administration. 

 
(1) Group-I treated as control, was given saline (0.5 ml/mouse) 
(2) Group-II was treated with 5 ml Barrisal/kg/day.  
(3) Group-III was treated with 10 ml Barrisal/kg/day. 

 
All the animals were treated daily for fourteen consecutive days 
(Zaoui et al., 2002) and were kept under constant observation for 2 
h after dosing to observe any change in general behavior or other 
physiological activities and weighed daily to monitor any change in 
body weight.  
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Toxicological and hepatoprotective activity of Barrisal in rats 

 
In the present study, the adult Sprague-Dawley rats of both sexes 
(200 to 225 g) were divided into four groups. Each group consisted 
of ten animals. The animals were treated as follows. 
 
(1) Group I was treated with saline. 
(2) Group II was treated with 10 ml/kg/day of Barrisal syrup 
administered orally for 14 consecutive days. 
(3) Group III animals served as reference control, which received a 
single dose of CCl4 (0.3 ml/kg body weight in a 20% olive oil) 
intraperitoneally and the animals were starved for 24 h (Fatima, 
1993). 
(4) Group IV was treated with 10 ml/kg/day of Barrisal syrup for 14 
consecutive days as of Group II and then a single dose of CCl4 (0.3 
ml/kg body weight in a 20% olive oil) was injected intraperitoneally 
30 min after the last dose of Barrisal and the animals were starved 
for 24 h. 
 
 
Autopsy 
 
At the end of 14th day, all surviving mice and rats were 
anaesthetized with pentothal sodium (40 mg/kg) intraperitoneally. 
 
 
Estimation of different biochemical parameters 
 
The blood samples approximately (4 to 8 ml) were drawn directly 
from cardiac puncture before dissecting the animals with sterile 
disposable syringe from all treated and control rats. Blood samples 
were left at room temperature for 20 min. Then incubated at 37°C 
for 30 min and centrifuged separately in BHG Hermle Z230 
(Germany) at the speed of 3000 rpm for 20 min. Supernatants 
(serum) were separated out and the residue was discarded. 

Serum obtained (1 to 4 ml) was subjected for the study of the 
following parameters: total protein, bilirubin, cholesterol, serum 
glutamate pyruvate transaminase (SGPT), serum glutamate 
oxaloacetate transaminase (SGOT), alkaline phosphatase (ALP). 

All tests were performed using commercial assay kits. All these 
kits were purchased from Diagnostica Merck (Germany). 
Spectrophotometer U-2000 (Hitachi) was used to measure the 
absorbance of light. 
 
 
Histology 
 
At the end of toxicological studies, all vital organs of rats (heart, 
liver, spleen and kidneys) were subjected to microscopic examina-
tion and compared with control animals. They were fixed in 10% 
formalin. After usual processes of dehydration, clearing and 
infiltration, tissues were embedded in paraffin wax and sectioned 
into 7-µm slices through Leica RM 2145-Rotation Microtom. The 
tissues were stained with hematoxylin and eosin. The slides were 
studied and photographed through Nikon Advance Trincocular 
Research Microscope OPTIPHOT Model X2T-21E equipped with 
Nikon Microphotography system; Model UFX-DX-35 and phase 
contrast N plan. 
 
 
Statistical analysis 
 
Data obtained from results regarding serum biochemical 
estimations and body weight were compared using student’s t-test 
(paired and unpaired) and one-way analysis of variance (ANOVA), 
significant differences were determined (Tukey HSD test) using  the  
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MINITAB 13 Computing Program. Values of P<0.05 were 
considered to be significant. 
 
 

RESULTS 
 
Toxicological and hepatoprotective activity of 
Barrisal 
 
Toxicological and hepatoprotective effects of Barrisal 
have been studied on four groups of rats and mice as 
already described in materials and methods. 

In these studies, the administration of Barrisal (10 
ml/kg) for fourteen consecutive days did not show any 
mortality in rats and mice. Further, this treatment with 
Barrisal (10 ml/kg) also did not produce any significant 
change in the physical activity (Table 1), food and water 
consumption, and body weight of these animals, as 
shown in Figure 1a and b for mice and rats, respectively. 
In addition, no apparent changes in lungs, heart, liver and 
kidneys were observed on autopsy at 14 days of this 
treatment. 
 
 
Biochemical parameters 
 
The results obtained from rat blood serum analysis are 
presented in Table 2. This demonstrates that in the four 
groups of rats that were administered saline (being 
control, Group I), Barrisal (Group II), Saline+CCl4 (Group 
III)

 
and Barrisal+CCl4 (Group IV), respectively, the serum 

level for all the parameters, that is, total protein, choles-
terol, bilirubin, SGPT, SGOT and alkaline phosphatase, 
changed with respect to the control group (saline). 
 
 
Barrisal treatment 
 
The Barrisal treatment for 14 consecutive days to the 2nd 
group of rats was found to reduce the serum total protein, 
bilirubin, SGPT, and SGOT in comparison with the 
control group. However, ANOVA showed that this reduc-
tion in the aforementioned parameters was statistically 
non-significant (P>0.05) for total protein, (P>0.05) for 
bilirubin, (P>0.05) for SGPT and (P>0.05) for SGOT. 
However, a non-significant rise was observed in serum 
alkaline phosphatase (P>0.05), as shown in Table 2. 
Serum cholesterol level after Barrisal administration has 
been found to reduce significantly (P<0.05), with respect 
to its control (saline treated group).  
 
 
CCl4 treatment 
 
In the 3rd group of rats, treatment with saline for 14 
consecutive days was followed by the treatment with CCl4  

 
 
 
 
for a period of 24 h. This treatment has been found to 
produce acute hepatotoxicity for which bilirubin, SGPT, 
SGOT and alkaline phosphatase used as marker. These 
results presented in Table 2, demonstrates that after CCl4 

treatment, the serum level for all the parameters, that is, 
total protein, bilirubin, SGOT, SGPT and alkaline 
phosphatase have been found to increase except choles-
terol with respect to control. A statistical comparison of 
these results through one-way ANOVA followed by Tukey 
showed that the level of total protein was found to 
increase non-significantly (P>0.05), while the administra-
tion of CCl4 has been found to increase the serum 
alkaline phosphatase (P<0.05), bilirubin (P<0.05), SGPT 
(P<0.05) and SGOT (P<0.05) being statistically 
significant. However, cholesterol level has shown non-
significant fall (P>0.05). 
 
 
Treatment with Barrisal followed by CCl4  

 
In the fourth group, Barrisal (10 ml/kg) treated (14 days) 
rats were used for additional treatment with CCl4 for a 
period of 24 h. Such treatment was found to reduce the 
serum transaminase activity as shown in Table 2. This 
activity was assessed due to significant reduction in 
serum alkaline phosphatase (P<0.05), bilirubin (P<0.05), 
SGPT (P<0.05), SGOT (P<0.05), compared to CCl4 
treated 3rd group, while similar comparison showed no 
statistically significant change in serum cholesterol level 
(P>0.05). In addition, this treatment has also reduced 
total protein, non- significantly (P>0.05).  

 
 
Hepatoprotective effect of Barrisal on liver histology 

 
The normal histological pictures of tissues obtained from 
control rats have been presented in Figure 2a as well as 
the histological pictures obtained after treatment with 
Barrisal were not significantly different from those in the 
control group (Figure 2b). The liver sections showed 
normal hepatic cells with well-preserved cytoplasm, 
prominent nucleus and central vein. 

Intraperitoneal administration of CCl4 showed complete 
disorganization in the structure of liver, the lesion in liver 
sections, liver cirrhosis with destruction of normal 
structure, severely damaged hepatocytes and massive 
ascites retention. Further, various stages of necrosis, 
numerous vacuoles in the cytoplasm, multifocal necrosis, 
moderate portal edema and infiltration of numerous 
inflammatory cells into portal triads were observed in 
CCl4 treated rats. Bile ductule epithelial cells were 
swollen, vacuolated and had foci of cell necrosis with 
hypertrophy in the hepatocytes as shown in Figure 2c. 
Hypertrophy was more pronounced around central vein 
and peripheral region.  
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Table 1. Toxicological study of different extracts and drugs in mice and rats. 
     

S/No. Drug Animal 
Dose 

(ml/kg) 
Route of administration No. of animals Days Mortality Symptom 

1 Barrisal Mice 

Saline Oral 6 Male, 6 Female 14 Nil 

Decreased motor activity and corner sitting 5 Oral 6 Male, 6 Female 14 Nil 

10 Oral 6 Male, 6 Female 14 Nil 

         

2 Barrisal Rats 
Saline Oral 5 Male, 5 Female 14 Nil Nil 

10 Oral 5 Male, 5 Female 14 Nil Nil 

 
 
 

Table 2. Toxicological and hepatoprotective effect of Barrisal (10 ml/kg) in rats. 
 

Compound Total protein  Cholesterol  Bilirubin  SGPT SGOT  AP 

Saline 11.93±5.7 (12)  113.3±23.6 (12)  1.03±0.39 (12)  39.66±27.4 (12) 46.14±17.8 (12)  69.02±14.46 (12) 

Barrisal 10.67±4.7 (12)  76.79±38
a
* (12)  0.89±0.76 (12)  34.75±13.15 (12) 34.75±13.15 (12)  79.04±14.33 (12) 

Saline+CCl4   11.10±3.7 (12)  95.05±9.12 (12)  2.16±1.5
a
* (12)  200.63±31.65

a
** (12) 169.78±36.7

a
*** (12)  110.8±32.08

a
** (12) 

Barrisal+CCl4   10.45±1.2 (12)  95.78±16.7 (12)  1.51±0.49
b
* (12)  154.67±14.23

b
* (12) 93.85±6.75

b
** (12)  65.98±16.07

b
** (12) 

 

All values are expressed as mean+SD (n). a = p < 0.05 compared to control groups b = p < 0.05 compared to Saline + CCl4   groups *p < 0.05, **p < 
0.001, ***p < 0.00001 

 
 
 

A hepatoprotective effect of Barrisal has 
prevented CCl4 to induce liver damage. The he-
patic pictures of rats treated with Barrisal + CCl4 

demonstrated a prevalence of morphologically 
normal hepatocytes and resulted in a significant 
reduction of all morphological alterations caused 
by CCl4 intoxication. Only some hepatocytes with 
early necrotic lesions were encountered (Figure 
2d). 
 
 

Hepatoprotective effect of Barrisal on heart 
histology 
 

No effects were observed in  the  heart.  They  are  

comparable with each other and they did not show 
any significant histological abnormality. The myo-
fibrils within each cell are well displayed. In control 
and treated animals, branching of fiber is evident. 
Histological pictures of cardiac muscle, demon-
strated that the fiber is dividing, then recombining 
and then spreading again. Each muscle cell poss-
esses centrally located oval nuclei. Occasional 
muscle cells possess two nuclei. Intercalated disc 
indicated intracellular junction between two 
cardiac muscle cells. The intercellular areas are 
richly supplied by capillaries as shown in Figure 
3b. They are comparable with their control (Figure 
3a, b, c and d). 

Hepatoprotective effect of Barrisal on kidney 
histology 
 
The histological features of the control and 
Barrisal treated rats showed normal features 
(Figure 4a and b). Histopathological examination 
of the kidney of the rats intoxicated with CCl4 re-
vealed some renal disturbances and shrinkage in 
the cortical region and Bowman’s capsule. Some 
cortical tubules showed disorganization while 
glomeruli shrunken and due to glomeruli atrophy it 
showed mild dilatation of Bowman’s space while 
capillary loops exhibited congestion with an ad-
hesion   between  visceral  and  parietal  layers  of
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Figure 1. Effect of barrisal on body weight of (a) mice and (b) rats. 

 
 
 

Bowman’s capsule. Deterioration in some Bowman’s 
capsule and tubular cell were observed. Renal tubules 
were dilated and their epithelial cells tend to be 
vacuolated. Interstitial inflammatory cell infiltration and 
fibrosis were clearly apparent after CCl4 treatment (Figure 
4c).  

The kidneys of the rats treated with Barrisal + CCl4 

demonstrated a prevalence of morphologically normal 
glomeruli, Bowman’s capsule and tubular cell. Histolo-
gical appearance of the glomeruli and tubules were 
normal and rare vascular congestion was present in both 
the cortical and medullar region (Figure 4d). 
 
 
DISCUSSION 
 
The presented results for Barrisal treatment demonstra-
ted no mortality in mice and rats. Similarly, no bio-
chemical or histological changes have been detected as 
an evidence for the damage in the  liver  and  other  body 

organs for the rats (Table 1). A non-significant change in 
body weight (Figure 1a and b) was observed during the 
treatment period which indicates that administration of 
Barrisal did not result in growth arrest (Figure 1a and b). 
Liver profile showed decrease bilirubin, SGPT and SGOT 
level, with an increase in alkaline phosphatase level, 
which was statistically non-significant. These results 
indicate that liver, heart and kidney are working normally. 
However, statistically non-significant changes in 
biochemical and histological parameters exhibit normal 
biological variability in rats. 

In this study, the administration of Barrisal decrease the 
serum cholesterol level significantly (P<0.05). It is also 
reported earlier that 'A. vera' caused a marked reduction 
in total serum cholesterol (Agarwal, 1985). This decrease 
in serum cholesterol after Barrisal administration has 
added advantage, because of the putative link between 
serum cholesterol and the incidence of atherosclerosis 
(Dixit et al., 1992).  

Hepatoprotective activity of Barrisal was carried  out  by  
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A 
B 

C D  
 
Figure 2. (A) Histological appearance of liver histology of control rats. (B) Liver histology of rats 
treated with Barrisal (10 ml/kg). (C) Liver histology of rats received CCl4 olive oil. (D) Liver histology 
of rats received Barrisal+CCl4 olive oil. 

 
 

A B 

C D  
 
Figure 3. (A) Normal histological appearance of heart tissue of histology of control rats. 
(B) Histological appearance of heart tissue of Barrisal (10 ml/kg) treated rats. (C) 
Histological appearance of heart tissue of CCl4 treated rats. (D) Histological appearance 
of heart tissue of Barrisal (10 ml/kg)+CCl4 treated rats. 
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Figure 4. (A) Normal histological appearance of kidney tissue control rats. (B) Histological appearance of kidney 
tissue of Barrisal (10 ml/kg) treated rats. (C) Histological appearance of kidney tissue of CCl4 treated rats. (D) 
Histological appearance of kidney tissue of Barrisal (10 ml/kg)+CCl4 treated rats. 

 
 
 

assessing the effect of Barrisal on the activities of plasma 
transaminases after CCl4 treatment in rats. For this 
purpose, liver function tests for transaminases (SGOT, 
SGPT), bilirubin, protein, alkaline phosphatase were 
performed by considering them as useful markers to 
detect the extent of liver damage (Amin et al., 1996). The 
hepatotoxic effects of CCI4 have been reported 
extensively. However, they depend upon the route of ad-
ministration, amount employed, and duration of treatment 
(Lin et al., 1994). In the present study, the rats treated 
with a single dose of CCl4 (Group III) developed hepatic 
damage, causing a substantial increase in the serum 
levels of transaminases: SGOT (P<0.00001), SGPT 
(P<0.001), bilirubin (P<0.05) and alkaline phosphatase 
(P<0.001) as shown in Table 2. Such rise in 
transaminases indicates the cellular leakage and loss of 
functional integrity of cell membrane in liver (Sango et al., 
1998).  

Further, liver injury is also attributed to the production 
of free radicals (Toshikazu et al., 1982). The mechanism 
of free radical production was reported by Durk and 
Frank (1984). They have suggested that  bioactivation  of  

CCl4 results in the production of trichoromethyl radical 
(initial metabolite) and trichloromethyl peroxy radical 
induced lipid peroxidation. Trichloromethyl free radical, 
initiates the biochemical events and attack membrane 
lipid/protein, thus ultimately culminate in liver cell 
necrosis (Pohl et al., 1984) leading to increased level of 
transaminases (SGOT, SGPT) and functional and 
structural disruption of liver cells as well as that observed 
in the present study (Table 2).  Further, a non-significant 
decrease in serum cholesterol level in the present study 
after CCl4 administration suggests that trichloromethyl 
radical can form covalent adducts with lipids, interact with 
O2 to form a trichloromethyl peroxy radical (Pohl et al., 
1983) causing a substantial decrease in cholesterol. CCl4 
treatment also causes significant increase in bilirubin 
level (Hyperbilirubinemia), because CCI4 is also one of 
the most useful model to the severity of necrosis 
(Zimmerman, 1973). While there was no change in total 
protein level, these findings were in accordance with the 
observation that protein in general and albumin level in 
particular remains unchanged in acute liver damage 
(Anand et al., 1994). This brief period might not be sufficient 



 

 
 
 
 
to demonstrate any rise in serum protein levels. 
Szymonik-Lesiuk et al. (2003) have shown that CCl4 

intoxication can lead to alteration in kidney; these findings 
are in accordance with the present observation. In the 
present study, an increased frequency of glomerulo-
sclerosis and tubulointerstitial alterations was found in 
rats with reduced renal mass on CCl4 administration 
(Figure 4c), thereby indicating nephrotoxicity on CCl4 

administration in rats. However, the pathogenesis of CCl4 

induced renal injury has not been clarified. While Rincon 
et al. (1999) showed that the effects of CCl4 on kidney 
structure and function are dependent on the functional 
state of the liver. It is also suggested that kidney has high 
affinity for CCl4 (Abraham et al., 1990), because cortex 
contain cytochrome P450 predominantly (Ronis et al., 
1998) and cytochrome P450 lead towards CCl4 
activation, that is why the mechanism of CCl4 
nephrotoxicity is probably the same as that of liver.  

Administration of Barrisal before CCl4 exposure 
significantly reduced all the biochemical and histological 
alterations. In this study, Barrisal was found to signifi-
cantly reduce the elevations in serum transaminases like 
SGOT (P<0.001), SGPT (P<0.05), bilirubin (P<0.05) and 
alkaline phosphatase (P<0.001) level against CCl4 
induced toxicity in rats. Histopathological evaluation of 
Barrisal in CCl4 induced liver injury suggests a significant 
reduction of ballooned cells in liver of Barrisal treated rats 
when compared with only CCl4 treated group. It was also 
found that multifocal necrotic changes induced by CCl4 
minimized or erased completely in Barrisal pretreated 
rats. These results indicate that Barrisal may improve ge-
neral injury and suppress enzyme leakage from cellular 
membranes; it was also found that Barrisal showed an 
improvement in centrilobular necrosis around central 
vein. This study also revealed that Barrisal substantially 
protects against CCl4 induce tubular and glomerular 
changes in the kidneys having nephroprotective effect.  

In this study, we hypothesized that administration of 
Barrisal would effectively protect liver and kidney against 
CCl4 induced injury and this effect was verified by both 
biochemical and histopathological observation (Figure 2 
to 4). Numerous experimental studies have demonstrated 
that antioxidant treatment has beneficial effects on CCl4 

induced tissue injury (Banskota et al., 2001). Barrisal is 
widely prescribed in hepatic and spleen disorders, it is 
also claimed that Barrisal is an immune modulating drug 
having adaptogenic activity. Barrisal is a herbal formu-
lation having A. vera syn. A. barbadensis Mill as an active 
ingredient contain cinnamoyl, p-coumaroyl, feruloyl, and 
caffeoyl aloesin, which have been reported to have 
antiinflammatory and antioxidative (Yagi and Takeo, 
2003) properties and it also possess inhibitory effect 
(antilipoxygenase activity) in the acute inflammation 
process (Bezakova et al., 2005). That is why protective 
effects of Barrisal on the increase in plasma 
transaminase activities induced by CCl4 treatment  is  due  
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to the presence of antioxidative compound cinnamoyl, p-
coumaroyl, feruloyl, and caffeoyl aloesin. 

Since a cellular membrane defect is a terminal feature 
of liver cell damage/necrosis in CCl4 intoxication, and 
which is reduced under the influence of Barrisal. There-
fore, it is possible that this preparation having the active 
ingredient of A. vera possesses the following character, 
on the basis of its possible cellular effect. 
 
(1) Hepatoprotective effect due to stabilization or 
strengthening of cell membrane. 
(2) Hepatoprotective effect may also be due to its 
antioxidative and anti-inflammatory property, which may 
prevent inflammatory hepatic damage, immuno-
modulating property and anti-oxidant property, thereby 
reducing the oxidative stress imposed by the CCl4. 
(3) Further, Barrisal did not allow CCl4 to exert its harmful 
actions and therefore, it can protect liver and kidney 
functions. Thus, this study provides a rationale for the 
use of Barrisal as a suitable herbal treatment for the 
management of liver disorders. 
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