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ABSTRACT 

Introduction: Grape seed extract (vitis vinifera) contains antioxidant compounds with ability to prevent aluminium 
chloride induced hepatotoxicity. 
Aims & Objectives: To study the effects of grape seed extract on body weight, liver weight and relative tissue weight 
index in aluminium chloride treated rats. 
Place and Duration of Study: This experimental study study was conducted at the Animal House of Post Graduate 
Medical Institute, Lahore. Duration of study was February 2017 to February 2018. 
Material & Methods: 24 adult, healthy albino rats (male) were divided in to three groups. Group A was given distilled 
water by gavage (1ml/day), Group B was given aluminium chloride (34mg/kg body weight) and group C was given 
aluminium chloride plus grape seed extract (34mg/kg and 200 mg/kg body weight) by gavage. Whole treatment 
continued for 42 days. Statistical Package for Social Sciences (SPSS) version 21 was used for entering and analyzing 
data.p value of  0.05 was considered significant. 
Results: A significant difference in body weights of Group B and C rats was noted at the end of the study. Mean liver 
weight was significantly reduced in aluminium treated group and near normal restoration of liver weight was seen in 
group C receiving grape seed extract. 
Conclusion: Excessive aluminium chloride exposure led to a reduction in body weight, and liver weight. Grape seed 
extract being an antioxidant improved these effects. 
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INTRODUCTION 

Aluminum is the third most abundant element in 
the earth’s crust. In urban areas water is usually 
treated with aluminum. Aluminum is found in 
spinach, potatoes, tea, antacids and baking 
powder1,2. In developing countries aluminum 
utensils are widely used3. Aluminum alloys are used 
in packaging, construction and electrical 
applications4. Aluminum salts bind with DNA and 
RNA. Reactive oxygen species produced by 
aluminium cause oxidative deterioration of lipid,  
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proteins and DNA5. Plasma protein transferrin binds 
aluminium in blood6.Aluminium chloride is rapidly 
excreted by kidneys in urine.7 Human exposure to 
aluminium comes from food and drinking water6. 
Aluminium affects brain, bone, kidney and liver8. 
Aluminium toxicity causes normocytic, 
normochromic anemia and decreases life span of 
circulating RBCs9. Aluminium exposure leads to an 
increase in serum urea and creatinine and kidney 
failure may develop10. It can increase plasma 
glucose level11. 
Grapes are fruit of heaven, one of the world´s 
largest cultivated fruits12. Grape seeds contain poly 
phenols including phenolic acids, procyanidines and 
proanthocyanidines. 60-70 % poly phenol present in 
its seed and 28-35% in the skin13. European grapes 
(vitis vinifera) mostly cultivated for eating in 
Pakistan14. The composition of grape seed extract 
(GSE) are procyanidines (89%), flavonols (6.6%) 
and proteins(1.6%). Flavonoids are natural poly 
phenol present in skin and seeds of grapes. In grapes 
important flavonoids are resveratrol, quercetin and 
catechin.16,17 GSE can decrease free radical from 
body, it also prevents increase in lipid peroxide in 
plasma18.GSE has cardio-protective, hepato-
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ABSTRACT 

Introduction: Globally, acute generalized peritonitis ranks among the top surgical emergencies. Different studies have 
been conducted to show the amplitude of peritonitis worldwide eliciting a huge impact on overall patient morbidity and 
mortality. Largely peritonitis is caused by a gastrointestinal perforation or anastomotic leak. In peritonitis, anaerobes & 
gram-negative organisms are mostly responsible for sepsis and morbidity due to the overactive inflammatory cascade by 
endotoxins which is amenable to timely intervention. 
Aims & Objectives: The study's aim was to evaluate whether using normal saline or metronidazole solution during 
intraoperative peritoneal lavage (IOPL), results in a lower rate of postoperative wound infection. 
Place and Duration of Study: This study was undertaken at the South Surgical Ward, Mayo Hospital Lahore for 6 
months from February 2nd, 2021, to August 1st, 2021. 
Material & Methods: Consecutive sampling strategy followed by a randomized controlled trial were used to induct and 
provide intervention to 90 patients aged 15-65 years with peritonitis caused by hollow viscus perforation. The patients 
were subdivided into 2 groups A& B(n=45 each).Two liters of normal saline were used for peritoneal lavage in group A, 
while two liters of normal saline were combined with 200 mL of metronidazole solution and administered to group B. 
intraoperatively.Baseline physiological parameters such as age, sex, BMI , intra operative surgical parameters  as 
duration of operation and post-operative course were recorded till discharge. On 10th POD, patients returned to OPD for 
further monitoring. An infection was diagnosed if the patient had post-operative symptoms such as a high temperature, 
increased TLC, wound discharge, redness, or pain. Data was entered and analyzed using SPSS version 23. 
Results: A majority (54.44%) of the patients were young adults. Mean age of 37.33 ± 10.53 years of patients in the 
metronidazole group was comparable to mean age 40.04 ± 11.96 years in the saline group, difference was not 
significant (p=0.067). Male/female ratio in Metronidazole and Saline groups were 17/25 and 10/18, respectively. Patients 
who received intraperitoneal lavage with normal saline were more likely to develop wound infections (17/45) (37.78%), 
while only 3/45) (6.67% of those who received metronidazole solution did so (p 0.0001). 
Conclusion: Based on the results of this experiment, using metronidazole solution for intraoperative peritoneal lavage 
instead of normal saline reduces the occurrence of postoperative wound infection. 
  
Keywords: peritonitis, postoperative wound infection, intraoperative peritoneal lavage 
 

 
INTRODUCTION 

Globally, acute generalized peritonitis ranks among 
the top surgical emergencies1. It is more common in 
Third World nations. The prevalence of perforation 
is low (0.6% - 4.9%) in developed nations but high 
(33% - 63%) in West Africa2. 554 persons were 
discovered to have peritonitis in a study that took 
place over three years in India3. Researchers in 
Pakistan have conducted studies with similar 
methods, with one study reporting 650 cases in a 
just 9 months4. Most cases of peritonitis are caused 
by a gastrointestinal perforation or anastomotic 
leak5. In the case of peritonitis, anaerobes and gram-
negative organisms are mostly responsible for sepsis 

and morbidity due to the overactive inflammatory 
cascade brought on by the release of 
endotoxins5.Clinical evidence is used to identify 
peritonitis. Diagnosis can be achieved via upright 
plain x-ray of the abdomen, USG, or CT scan. This 
is often done through diagnostic laparoscopy 
nowadays6.Resuscitation, diagnosis, prompt 
exploration, treatment of the underlying cause, and 
extensive surgical peritoneal lavage have always 
been the cornerstones of peritonitis therapy 
regimens (IOPL)7,8. Regular IOPL is performed to 
lessen bacterial contamination and burden. Even 
though large volumes of normal saline are used in 
IOPL, the rates of sepsis, wound infection, and 
mortality remain alarmingly high. Another method 
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protective and neuro-protective effects. GSE has 
antioxidant antimicrobial and anti-inflammatory 
effect19. Grape seed supplement may lower blood 
sugar and serum lipid in diabetic patient20. Their 
potential health benefits include protection against 
oxidative damage and anti-diabetic, anti-
cholesterolemic and anti-platelet 
functions21.Aluminium chloride reduces body 
weight by decreasing appetite and causing 
malabsorption of nutrients. The purpose of study 
was to observe the effects of grape seed extract on 
body weight, liver weight and relative tissue weight 
index in aluminium chloride treated adult albino 
rats. 
 

MATERIAL AND METHODS 
 

This experimental study study was conducted at the 
Animal House of Post Graduate Medical Institute, 
Lahore vide IRB consent No:1432. 24 adult healthy 
male albino rats, average body weight 180-220gm, 
were selected. Animals were kept at 23 C and light 
and dark cycle was maintained for 12 hours. They 
were provided with rat food and given water ad 
libitum. Before the start of experiment animals were 
acclimatized for 1 week. Aluminium chloride was 
purchased from local chemist. Grapes (Vitis 
venifera) were bought from fruit market Quetta. The 
ethanolic extract of seeds was prepared from PCSIR 
laboratory complex Lahore by following methods. 
Seeds were manually separated from grapes and 
dried. Powder was prepared from dried seed. 
Ethanolic extract was prepared by soaking 100gm of 
grape seed in 300ml of ethanol, with daily shaking 
and kept in refrigerator. The infusion was filtrated, 
and filtrate was centrifuged at 3000rmp for 10 
minutes. Ethanol was evaporated by heating. 100gm 
of grape seed powder yielded 26.7gm ethanol 
extract22.This ethanolic extract of grape seed 
contains phenolic content (160mg Gallic acid 
equivalent:GAE/g of extract) and flavonoids content 
(7.5mg (Quercetin equivalent: QE/g of extract). This 
quantification was done by the Chemistry 
Department PCSIR, Lahore.  
Animals were divided randomly into three groups, 8 
albino rats in each group. First group A(control) was 
given distilled water by gavage, second group 
(experimental group B) was given aluminium 
chloride 34mg/kg bw/day, and third group 
(experimental group C) given GSE 
200mg/kgbw/day plus aluminium chloride 
34mg/kg/day by gavage. The whole treatment 
continued for 42nd days. On 43rd day, these rats were 
weighted properly. Morphine 0.3-0.5 mg/kg and 
sodium phenol-barbital 45mg/kg body wt was 
administered intraperitoneally to anaesthetize the 

rats. Liver was dissected out, washed, weighed and 
kept in 10% neutral buffered formaldehyde solution 
for next 48 hours. 
Statistical analysis 
Statistical Package for Social Sciences (SPSS) 
version 21 was used for entering and analyzing data. 
Rats body weight and liver weight data was reported 
as Mean±S.D. ANOVA (one way) was used for 
comparison among groups. Tukey´s test was used 
for post hoc analysis. For all parameters p- value  
< 0.05 was considered significant. 
 

RESULTS 
 

Animals mean body weight of control group (A) 
was 203.4 ±6.9 (g) and experimental groups(B&C) 
was 203.8± 5.6 (g) and 200.1± 2.9 (g) at start of 
experiment. No significant difference was observed 
in mean body weight at start of experiment between 
all groups with p-value=0.357 by ANOVA (one 
way). Animals mean body weight of control group 
(A) was 235.0±4.10 (g) and experiment groups (B 
&C) was 191.5± 4.5(g) and 232.1± 6.5(g) at the end 
of experiment. Significant difference was observed 
in mean body weight at end of experiment with p- 
value <0.001by ANOVA (one way). Post hoc Tukey 
test was applied for comparison among groups. It 
was observed that group (B) rats’ body weights 
were significantly lower as compared with group 
(A&C) as shown in Fig-1 and Table-1 & Table-2.  
 

 Sum of 
Squares Df Mean 

Square F p-
value 

Between 
Groups 63.6 2 31.792 1.08 0.357 

+ 
Within 
Groups 616.3 21 29.345   

Total 679.83 23    
Table-1: Body weight (gm) Comparison among rats at 

start of experiment between control (A) and 
experimental (B&C) groups by using 
ANOVA (one way). 
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Fig-1: Body weight (gm) comparison among rats at 
end of experiment between control (A) and 
experimental (B&C) groups. 

 Sum of 
Squares Df Mean 

Square F p- 
value 

Between 
Groups 9469.1 2 4734.5 179.2 

< 
0.001

* 
Within 
Groups 554.9 21 26.423   

Total 10023.9 23    
Table-2: Body weight (gm)Comparison among rats at 

the end of experiment between control(A) 
and experimental(B&C) groups by usingone 
way ANOVA (* highly significant). 

 

The mean weight of liver in all groups was 
observed. The mean liver weight of control (A) was 
11.3 ± 0.6(g) and experimental (B & C) groups were 
8.9 ± 0.8(g) and 10.6 ± 0.5(g) Significantly 
difference was observed in mean liver weight 
among the groups with p-value 0.000 by ANOVA 
(one way). Post hoc Tukey test was applied for 
comparison among groups. It was observed that 
group (B) rats’ liver weight was significantly lower 
as compared to group (A&C). Group (A&C) 
showed no significant difference in liver weight as 
shown in Fig-2 and Table-3. 

 Sum of 
Squares Df Mean 

Square F p- 
value 

Between 
Groups 24.790 2 12.395 30.9 0.000

* 
Within 
Groups 8.436 21 0.402    

Total 33.226 23      
Table-3: Liver weight (gm) comparison among  

control(A) and experimental (B&C) groups 
by using one way ANOVA (*highly 
significant). 

 

 
Fig-2: Liver weight (gm) comparison among rats of  

control(A) and experimental (B&C) groups. 
 

The mean relative tissue weight index (RTWI) of 
liver in all groups was observed. Relative tissue 
weight index in group (A) was 5.16 ± 0.24 and in 
group (B&C) was 4.51 ± 0.32 and 4.90 ± 0.19 
respectively. One way ANOVA test was used to 
compare the relative tissue weight index among 

groups. Statistically significant difference was 
observed in RTWI among groups with p- value 
<0.000 by ANOVA (one way). Post hoc tuckey test 
was applied for comparison among groups. It was 
observed that relative tissue weight index in 
group(B)was significantly lower as compared to 
group (A&C). No significant difference was 
observed between groups (A & C) with p-value 
0.120 as shown in Table-4 and Fig-3. 

 
Sum of 
Square

s 
Df 

Mean 
Squar

e 
F p- 

value 
Between 
Groups 1.711 2 0.855 13.33

1 
0.000

* 
Within 
Groups 1.348 21 0.064    

Total 3.058 23      
Table-4:  Relative tissue weight index comparison of 

liver in control(A) and experimental (B 
&C) group by using one way ANOVA (* 
highly significant). 

 

 
Fig-3: Relative tissue weight index comparison of rats 

among control (A) and experimental (B&C) 
group. 

 

DISCUSSION 

Increasing cases of liver diseases in Pakistan is a 
cause of genuine concern. This study was aimed to 
determine ameliorative effect of GSE(grape seed 
extract) against aluminium chloride induced 
hepatotoxicity in albino rats. Significant difference 
of mean body weight was observed in groups with p 
value <0.001 at end of experiment (Table-2). 
Weight loss in experimental (B) group can be 
explained based on loss of body fluids and adipose 
tissue after taking Aluminium chloride23. Reduction 
in weight was due to reduced food consumption and 
malabsorption of nutrients due to Aluminium 
chloride. Aluminium damaged hepatic and brain 
DNA by binding with it, which may lead to 
inhibition of protein synthesis and impaired 
functioning of both organs24. These results coincide 
with the findings of Buraimoh and Ojo who also 
observed statistically significant weight loss after 
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administration of Aluminium chloride in albino rats 
for eight weeks23. Similar findings were also 
observed by Dera and Amoudi, which showed 
significant weight loss in rats after administration of 
Aluminium chloride for six weeks23,25.  
Experimental (C) group weight was observed near 
to control after giving 200 mg GSE. The 
improvement in weight gain in experimental (C) 
group after grape seed extract was due to increase in 
sensitivity to insulin and as a result increase in 
glucose uptake26. These results coincide with 
Buloyan et al, who reported significant increase in 
weight gain after GSE27. Similar results were also 
observed on other organs, Shahari, reported 
decreased body weight in rats after monosodium 
glutamate and increase body weight after GSE while 
studying on rat testes28. 
Contradictory report was given by Hasona et al, 
who observed decrease in body weight and relative 
liver weight while using 200mg GSE against 0.1 mg 
Dexamethasone subcutaneously. Dexamethasone 
can cause insulin resistance, loss of appetite, weight 
loss and high level of blood glucose. These effects 
were reversed when 400mg GSE was used in the 
same study26. 
 In the current study, mean liver weight was 
significantly different among the groups with p-
value 0.000 (Table 3). Liver weight of rats of 
experimental (B) group was significantly lower in 
contrast with control (A) and experimental (C) 
group (Fig-2). Statistically significant contrast of 
Relative Tissue Weight Index(RTWI) was observed 
in groups with p-value< 0.000 (Table-4). The RTWI 
of experimental (B) group was significantly lower in 
contrast with control (A) and experimental (C) 
group (Fig-3). These effects, after taking 
Aluminium chloride, may be due to malabsorption 
of nutrients in gastrointestinal tract and less food 
and water consumption due to decreased appetite. 
While in some cases transient diarrhea was also 
reported causing this weight loss24,29. Almoudi, 
conducted a study that coincides with ours by 
finding a decrease in liver weight after Aluminium 
chloride24. Similar finding on liver weight and 
relative tissue weight after GSE administration was 
observed by Buloyan27. Hasona et al, also reported 
significant increase in relative liver weight after 
using GSE24. This study showed beneficial effect of 
grape seed extract after exposure of aluminium 
chloride induce hepatotoxicity in albino rats. 

CONCLUSION 
 

Significant destructive impact of aluminium 
chloride on liver is obvious. The present study 

results indicate that GSE, due to its high nutritional 
value phenolic contents and excellent antioxidant 
properties, improves aluminium chloride induced 
body weight and liver weight reduction in adult 
albino rats. 
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