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ABSTRACT

Objective: To evaluate the protective effect of Vitamin C and Naproxen in Alcohol-induced Hepatotoxicity based
on Hematological and Histological Parameters.

Study Design: Experimental Interventional Study

Place and Duration of Study: This study was conducted at the Anatomy Department of Al-Tibri Medical College
and Hospital, Isra University Karachi from November 2018 to April 2019.

Materials and Methods: 60 albino rats were selected with an equal gender ratio and placed in three groups. Group
A (Control Group) was given purified Ethanol for ten days, Group B (Prophylactic Group) was given Vitamin C and
Naproxen prophylactically for seven days after which they were intoxicated with Ethanol for ten days, and Group C
was simultaneously given Vitamin C, Naproxen, and Ethanol for ten days. Hematological and Histological
parameters were then recorded, whereas data was analyzed using SPSS Version 24.0, and P-Value of <0.05 was
considered statistically significant.

Results: Group A experienced a severe rise in hematological biomarkers, and a grossly damaged hepatic
architectural change was also evidently observed histologically. Group B had also elevated hematological markers
above the normal range but lower than Group A. Furthermore, they also had milder cellular damage compared to
Group A. Group C produced excellent results by showing within standard range biomarkers and a remarkably near-
normal hepatic architecture.

Conclusion: Hepatoprotective effects were observed in the rats' liver due to the antioxidant and anti-inflammatory
effects of Vitamin C and Naproxen.
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INTRODUCTION

The use of alcohol is customary in many cultures,
consumed as to enhance social well-being,
relationships, and even health, however, alcohol abuse
is common worldwide'. More than 50% of American
consumes alcohol, with about 23.1% Americans taking
part in heavy and binge drinking.
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Chronic alcoholism is said to be associated with 60
major types of diseases. This makes alcohol the third
leading cause of disease and disability worldwide.
Chronic alcohol use is associated with a spectrum of
liver diseases ranging from steatosis, steatohepatitis to
cirrhosis and  hepatocellular ~ carcinoma.  The
pathogenesis of acute and chronic alcohol consumption
has various consequences in different cell types. This
occurs because the production of reactive oxygen
species (ROS) increases; simultaneously antioxidants
productions are reduced’. ROS has always had
substantial implications in many diseases, and one of
them is acute and chronic alcohol treatment®®.
Alcohol represents the most common cause of chronic
liver disease in most industrialized countries after
hepatitis®. Ultimately this results in 2.5 million deaths
worldwide due to alcohol, mostly due to alcohol liver
disease (ALD). There is no definitive treatment
available to treat the hepatotoxic effects of alcohol.
However, studies have been conducted to see if certain
substances can elicit a hepatotoxic effect.
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Vitamin C is the redox form of Ascorbate and a
physiological antioxidant that is various functions such
as enhancing immune function, facilitating enteral
uptake of iron, synthesis of collagen, catecholamine,
carnitine, and improving tissue perfusion and oxygen,
thereby mitigating organ dysfunction®’. WHO lists it as
an essential medicine, and studies suggest that its
antioxidant effects can have a beneficial impact by
protecting the liver from oxidative stresses®’.
Similarly, another commonly used therapeutic
worldwide belong to the class of Nonsteroidal anti-
inflammatory drugs (NSAIDs) called Naproxen.
NSAIDs are the most commonly used class of analgesic
agents, with 30 million users worldwide and over 100
million prescriptions being written out in the USA™,
Naproxen was first introduced in 1976, and Naproxen
sodium is approved in many countries for over the
counter use. Naproxen, a member of the NSAIDs
family, also inhibits prostaglandin synthesis by
inhibiting the cyclooxygenase enzyme. Vitamin C and
Naproxen are both essential medications used globally
to treat various conditions; they both have a well-
documented safety profile. With alcoholic intake also
increasing in Pakistan and causing hepatotoxicity
among chronic users, leading to alcohol liver disease, a
study was conducted to assess Naproxen and sodium's
protective effects on alcohol-induced hepatotoxicity.

MATERIALS AND METHODS

After seeking ethical approval from the concerned
ethical committee, an experimental interventional study
was carried out in the anatomy department of Al-Tibri
Medical College and Hospital, Isra University Karachi
Campus. Our study aimed to evaluate if there are
protective effects of Naproxen and Vitamin C on
alcohol-induced hepatotoxicity based on hematological
and histological parameters. Animals were taken from
the animal house of Al-Tibri medical college. Sixty
health albino rats that weigh between 150-200 grams
were selected, and all aged between 8-12 weeks. All of
the albino rats were selected through a random
sampling technique. The gender ratio of the albino rats
was then kept at equal, after which we separated both of
the genders during the study to prevent mating. The rats
were all kept in plastic cages. All of the cages
containing rats were kept in the anatomy department
under controlled temperature (30°C) with an equal
light-dark interval (12/12 hour). The rats were all given
a standard diet and water ad libitum. We purchased
purified Ethanol 99.7%l, 500 mg Naproxen Tablet, and
500mg Vitamin C tablet from the local pharmacy
located near the hospital for the experiment. Sixty
albino rats were then divided into three groups, with
each group consisting of 20 rats with an equal gender
ratio. The following intervention was then carried out
on each group:

Group A: Served as our positive control group and
received purified Ethanol at 8ml/kg body weight for 10
days

Group B: we prophylactically gave vitamin C and
Naproxen Sodium to this group at a dose of 100mg/kg
and 5mg/kg, respectively, for 7 days, after which they
were intoxicated with Ethanol for 10 days.

Group C: was simultaneously given Vitamin C,
Naproxen, and purified Ethanol at doses 100mg/kg,
5mg/kg, and 8ml/kg, respectively, for 10 days.

All the rats were administered Vitamin C, and
Naproxen Sodium between 9 am, and 11 am, while not
being provided with any food during the night. Ethanol
was given regularly after a one-hour interval through
gastric gavage. After the completion of the dosing, all
the rats were given anesthesia in a glass dissection.
They were then euthanized, and the thoracoabdominal
organs were exposed. Blood samples were then taken
by carrying out an intracardiac puncture with 5CC
syringes into tubes already labeled and having antisera
present within them to detect serum levels of hepatic
enzymes (ALT, AST, and GGT). The liver tissue was
fixed using 10% formalin solution and cut into small
pieces to create blocks. Fixed liver pieces were then
processed in ascending alcohol concentration, cleared
using xylene, and infiltrated using paraffin to make
blocks. Rotatory microtome was used to cut thick
sections floated in a water bath at 37°C for one minute.
Tissues were then placed on a glass slide and fixed in
the oven. Finally, the sections were then stained using
hematoxylin and eosin for morphological and
morphometric observation using a light microscope.
Data were analyzed using the Statistical Package for
social sciences (SPSS) Version 24. All variables and
means were calculated, and results were expressed as
mean + standard error (Mean + SE). Assessment of
significant differences among groups was done using
one-way ANOVA with post-hoc tukey's test and
secondly student's test. The P-value was set at <0.05 to
be statistically significant.

RESULTS

Figure 1: shows the Mean serum level of Alanine
transaminase (ALT), Aspartate transaminase (AST),
Gamma Glutamyl transferase (GGT) in IU/L of rats in
different groups.

Table 1: shows statistical analysis shows the Level of
Significance between the different therapeutic groups
Figure 2: Shows Histopathological section of Liver
taken from Group A

Figure 3: Shows Histopathological section of Liver
taken from Group B

Figure 4: Shows Histopathological section of Liver
taken from Group C.
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Figure No.1: Shows the Mean values of Serum ALT
(Alanine transaminase), AST (Aspartate
transaminase) and Serum GGT (Gamma Glutamyl
transferase) IU/L among different therapeutic
groups
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Table No.1: shows the Level of Significance between
the different therapeutic groups

Significance of Mean Difference between the Groups
Comparison Serum Serum Serum
Between the ALT AST GGT
Groups

AvsB 0.00 0.00 0.00
AvsC 0.00 0.00 0.00
BvsC <0.001 0.00 0.00

One-Way ANOVA was applied followed by Post-hoc tukey’s
test

taken from Group A

Liver section of group (A) showing damaged
hepatocytes. Markedly dilated sinusoids, highly
increased number of inflammatory cells (Thick arrows),
and necrotic debris. Congested portal vein (PV) and
hepatic artery (HA). Abundant clear cytoplasmic
vacuoles (Arrowheads) present. Hepatocytes plates
were damaged.

December, 2020

Figure No.3: Shows Histopathological section of
Liver taken from Group B

Liver section of group (B) showing the mildly distorted
hepatic architecture of lobule. Hepatocytes damaged
and mild infiltration of immune cells (Thick arrows).
Dilated sinusoids (Thin arrows) and portal vein (PV).
Considerable numbers of clear cytoplasmic vacuoles
(Arrowheads) are visible. Compared to group (A) figure
is histologically better but in comparison to (C), it
shows marked pathological changes.
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Figure No.4: Shows Histopathological section of
Liver taken from Group C
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Liver section of group (C) showing intact histologic
arrangement. The hepatocytes (Thin arrows) are
arranged as single-cell thick radiating plates
surrounding the central vein (CV) with narrow
sinusoids (Thick arrows) placed in between. Portal vein
(Arrowheads) normal in diameter. No congestion and
rare inflammatory cells are present. Almost absent
cytoplasmic vacuoles. Much better histology in
comparison to (B) and excellent in comparison to (A).

DISCUSSION

Alcoholic hepatitis is a prevailing complication not just
in the west but all around the world and within our
society. The liver becomes severely damaged, causes
severe morbid complications. Consequently, 40% of
individuals aren't even eligible for a liver transplant due
to their chronic alcohol use. With its ability to
neutralize free radicals and the potent anti-
inflammatory effects of Naproxen sodium, Vitamin C
was studied to see if it may have a hepato-protective
effect.

We assessed the hepato-protective effects based on two
parameters, Hematological and Histological. ALT,
AST, and GGP are commonly used hepatobiliary
markers; an increase in these enzymes indicates a
hepatocellular injury or bile obstruction'**3. There was
a remarkable rise in all of the hepatobiliary markers in
group A, which also corresponds with the cells'
histology. The rise is due to degeneration and necrosis
of hepatocytes resulting in leakage of these enzymes
into the blood; these findings are similar to another
study of Zaidi et al. (2005), who also showed an
increased level of transaminases after hepatocellular
damage”. Compared to group B, the levels were
significantly better than what was in group A but still
above the normal ranges. This was because of the
reduction in oxidative stress that was accomplished by
the antioxidant effects of Vitamin C, thereby protecting
the cells' vitality and minimizing cellular leakage.
Similar results were also reported in another study®.
However, the best results were produced by group C in
which simultaneous infusion of both vitamin C and
Naproxen lead to transaminase levels being marginally
above the normal upper limits but within limits of
normal values. Both therapeutic agents had a
significant impact on keeping the levels of ALT in
normal ranges.

Hepatocellular degeneration caused directly by Ethanol
was observed in the liver of rats treated with alcohol for
ten days. Vacuolar degeneration was also observed,
along with changes in the generalized architecture of
the hepatic lobules. These histopathological findings
were also seen in other previous studies “* . Necrosis
in the pericentral region was also visible along with an
increased number of mononuclear inflammatory cells is
also seen under the microscope. All these points
towards severely damaged hepatic tissue seen in group

A rats. Group B rats, on the contrary, showed milder
damage as compared to group A. This probably has to
do with the anti-inflammatory effect of Naproxen along
with the antioxidant effect of Vitamin C halt severe
hepatotoxicity caused by Ethanol. These findings are in
line with other previous studies carried out by
researchers®®®.  Remarkably, the nearly standard
architecture of hepatic lobule was observed in group C.
Our results thus prove that there are hepato-protective
effects of Naproxen and Vitamin C. However, further
studies need to be carried out to see if other
antioxidants (such as Vitamin A and E) or anti-
inflammatory agents such as other members of the
NSAIDs family or Steroids can replicate the same
effects that were seen in our study.

CONCLUSION

Group B and C both had positive results and showed a
significant difference when it came to hematological
and histological parameters compared to group A. This
was mainly down to the protective affection by Vitamin
C and Naproxen. Due to their particular antioxidant and
anti-inflammatory  actions, these two  agents
synergistically produced a positive effect on the liver of
rats, even in the presence of alcohol intoxication.
Further studies on other agents can be carried out to see
if they can deliver the same hepatoprotective effect as
these two managed to do.
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