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Alcoholic Hepatitis: A Paradigm shift of Prevention and Treatment
Analyzed at Cellular level by Histo/Pathological Micrometric Assessment.
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ABSTRACT:

Objective: To evaluate role of Vitamin C and Naproxen in Alcohol-induced liver toxicity by micrometric technique
(hepatocyte count, size and nuclear diameter) in albino rats.

Methodology: This experimental interventional study was conducted at the sheikh Zayed medical college and hospital
Rahim yar khan from December 2022 to March 2023. 60 albino rats with equal gender distribution were selected based
on the random probability sampling technique and placed in three groups of 20, again with an equal gender distribution
(1:1). Group A (positive control) was given purified Ethanol for 10 days., Group B was given Vitamin C and Naproxen
Prophylaxis for 7 days and later intoxicated with Ethanol for 10 days and Group C was simultaneously Administered Vit-
amin C, Naproxen, and Ethanol for 10 days. The hepatocyte count, size and nuclear diameter of all the groups were rec-
orded by micrometric technique using ocular and stage micrometric scales. Data analysis was conducted using SPSS
24.0 and P-Value of <0.05 considered Statistically Significant.

Results: Group A animals experienced decreased number of hepatocyte count, increase in size of cell and decrease in
nucleus size; Group B showed similar picture as group “A” but less in intensity and Group C showed nearly normal he-
patic architecture with hepatocyte count, size and nuclear size close to normal ranges.

Conclusion: The anti-oxidative and anti-inflammatory effects of Vitamin C and Naproxen demonstrated significant hepa-

toprotective effects on liver histologic architecture, providing safety from alcohol-induced liver injury.
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Introduction:

Alcoholic liver disease (ALD) is the second most common
cause of total human death every year. According to pub-
lished studies, ALD includes alcoholic fatty liver; alcoholic
hepatitis, steatohepatitis, liver fibrosis, cirrhosis, and liver
cancer." Alcohol intake can lead to changes in gut microbi-
ota composition, even before liver disease development.
These alterations worsen with advancing disease and
could be complicit in disease progression.2 The progres-
sion of ALD is mainly associated with the amount and dura-
tion of alcohol usage; however, it is also influenced by ge-
netic, epigenetic, and environmental factors.® Apart from
the classic knowledge that ethanol mediates its hepatotoxi-
city through its metabolism to acetaldehyde, recent re-
search has proved other mechanisms like generation of
free radicals, activation of Kupffer cells, and alterations to
the human bacterial and fungal microbiome.* The molecu-
lar mechanisms of alcoholic liver disease, such as the im-
portant role of genes, risk factors, pathogenicity, and role of
micro RNA, the role of inflammation in the liver, and alco-
holic fibrosis in the liver.® Abstinence is the most important
strategy to prevent disease progression. Corticosteroids
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improve the one-month survival in patients with severe al-
coholic hepatitis, but it was not effective on long-term sur-
vival. An N-acetylcysteine treatment combined with cortico-
steroids may provide a short-term survival benefit than cor-
ticosteroids alone. Pentoxifylline is unlikely to affect short-
term survival.® Alcoholic hepatitis (AH) is manifested as
abnormal liver function (scleral yellow staining, etc.), and
fewer patients may have thrombocytopenia as the clinical
manifestation. Thrombocytopenia is often considered as
primary immune thrombocytopenia.” Vitamin C is an es-
sential nutrient that serves as antioxidant and plays a major
role as co-factor and modulator of various pathways of the
immune system.8 vitamin C and selenium, which have anti-
oxidant, anti-inflammatory, and anti-apoptotic properties.’
Vitamin C, also known as ascorbate, is a hydrophilic vita-
min obtained through diet.’® Naproxen (25)-2-(6-methoxyn-
aphthalen-2-yl)propanoic acid) is the flagship representa-
tive of non-steroidal anti-inflammatory drug (NSAIDs), used
in the treatment of arthritic pain and rheumatoid syn-
dromes."" As alcoholic liver disease (ALD) is a rapidly ris-
ing public health issue with enormous medical, economical
and social strain'? therefore, we conducted a research to
find out any possible preventive effect of vitamin C in com-
bination with Naproxen in Alcoholic liver injury.
Methodology:

This experimental interventional study was conducted by
the Department of Anatomy, Sheikh Zayed Medical Col-
lege and Hospital in collaboration with Rahim Yar Khan
(RYK) Medical College from December 2022 to March
2023 after ethical approval vide letter no: ERC/SZMCHY/
SZH/16/2022, dated 18th November, 2022. A sample size
of 60 healthy male albino rats, locally sourced and weigh-
ing between 180 and 200 grams, was determined using
Andrew Fisher’s formula, which accounted for a standard
deviation of 0.5 and an 80% confidence interval. Female
rats and those weighing less than 180 grams or more than
200 grams were excluded from the study. A probability ran-
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dom sampling technique was employed, and the animals
were housed in labelled plastic cages, with each cage ac-
commodating five rats. The cages were maintained under a
monitored and regulated atmospheric temperature of 30°C,
with consistent light-dark cycles of 12 hours each. All ani-
mals chosen for observation were provided with a standard
rat diet and had access to water ad libitum. Ethanol, 500
mg Naproxen tablets, and 500 mg vitamin C tablets were
procured from the hospital's pharmacy. A total of 60 albino
rats were then allocated into three groups based on their
dosing treatment, with each group consisting of 20 rats.
Group A served as the positive control and was adminis-
tered purified Ethanol at a dosage of 8 ml/kg body weight '
for a duration of 10 days. Group B received prophylactic
treatment with vitamin C and Naproxen Sodium for seven
days, at doses of 100 mg/kg™* and 5 mg/kg'®, respectively,
followed by administration of Ethanol for an additional 10
days. Group C was given vitamin C, Naproxen, and purified
Ethanol concurrently, at doses of 100 mg/kg, 5 mg/kg, and
8 ml/kg, respectively, over a period of 10 days. The rats
were administered vitamin C and Naproxen Sodium be-
tween 10 AM and 11 AM after being subjected to overnight
fasting, while Ethanol was administered via gastric gavage
at one-hour intervals. Upon completion of the dosing regi-
men, the rats were euthanized under anaesthesia, and a
central midline incision was made to access the thoracol-
umbar organs for the careful extraction of the liver. Histo-
pathological parameters, including hepatocyte count,
hepatocyte diameter, and nuclear diameter, were assessed
using micrometric techniques.

Data analysis was conducted using SPSS Version 24, with results
presented as mean =SD to evaluate variations among the groups.
Statistical analysis was performed using ANOVA with post hoc
Tukey's test, as well as student's t-test, with a p-value of <0.05 con-
sidered statistically significant.

Results:

Mean hepatocyte count per reticule in among rats of A, B
and C groups was 7.03, 8.69, 15.08 respectively. Mean
hepatocyte count in group A was significantly decreased
up to 7.03 cells per reticule, while hepatocyte count in
group B & C was 8.69 and 15.08 respectively. Reduced
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P<0.05 considered significant using Tukey’s HSD test.

Statistical analysis revealed that all the comparison values among the
groups were highly significant and the highest difference.of mean (-8.05)
was found between the group A vs C.

Mean hepatocyte diameter in group A was greatest (17.08)
while it was observed least in group C (14.02). The mean
nuclear diameter was highest in group C (7.41) that is al-
most within normal limits. While group B showed mild
changes in both the mean hepatocyte diameter (15.04) and
mean nuclear diameter(6.38). Statistical analysis of mean
hepatocytes diameter among and nuclear diameter be-
tween three graoups is shown in table 2 and 3 respectively.

Table No 2; Statistical analysis of difference in hepatocyte
diameter of rats between different groups.

Difference
of mean

Statistical com-

Comparison .
P parison

p-value

Positive control
vs vitamin C &
naproxen
(prophylactic)
Positive control
vs vitamin C,
naproxen &
ethanol
(simultaneous)
vitamin C &
naproxen
(prophylactic)
vs vitamin C,
naproxen &
ethanol
(simultaneous)

AvsB 2.04 *0.000>

AvsC 3.06 *0.000>

BvsC 1.02 *0.000>

Analysis revealed that all the comparison values were highly significant.
The biggest difference of mean was observed between group A & C.
Group A showed severely disturbed values from normal, while group C
showed measurements in normal range. Group B had values out of nor-
mal ranges but still better than group A.

Table No 3. Statistical analysis of difference in nuclear di-
ameter of rats between different groups.

hepatocyte count in group A and B was probably due to | comparison | Statistical com- Difference | . \a1ue
inflammation related swelling of hepatocyte which in- parison of mean
creased the diameter of cell. It's very clear that the highest Positive control vs
hepatocyte count was seen in group C. The mean differ- AvsB vitamin C & -0.98 <0.000*
ence of hepatocyte count per reticula among different ?arzroﬁgctic)
groups compared statistically and result shown in table 1. Fl’oosi[t)iv)é control vs
Table No 1: statistical analysis of difference in hepatic cell vitamin C, naprox-
count per reticule of rats between different groups. Avs C en & -2.01 <0.000*
ethanol
Compari- Statistical Mean dif- g (simultaneous)
son comparison ference p-value P
vitamin C &
P_ositi_ve control vs 0.000> naproxen
AvsB vitamin C & naproxen 1.66- - (prophylactic) vs
(prophylactic) BvsC vitamin C -1.02 <0.000*
— , haproxen & eth-
AvsC | viaminG orr:;r[?rlo\;sen & gos. | 0000~ anol
J : * (simultaneous)
ethanol (simultaneous)
vitamin C & naproxen P<0.05 considered significant using Tukey's HSD test. Statistically all the
comparison values were highly significant.
Bvs C (p_ro%hélactic) Vs vita- 6.30- 0-090> B/ygpest difference of mea/f wgs gvident in comparison of group A and C.
min naproxen least difference of mean was observed in comparison of group A and B
(simultaneous) but still with highly significant P value. P e
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Discussion:

The liver is the center of metabolism of our body. It is im-
portant that it is saved and not pushed to the limit with tox-
ins that can deteriorate it, thereby producing disturbance in
detoxification, metabolism, and production of compulsory
body proteins. Alcohol is known for destructing the liver
and producing alcoholic liver disease and fatty liver dis-
ease in people with long term alcohol consumption. Treat-
ment is usually not satisfactory, and in most situations, the
ultimate probable result is to perform a liver transplant. The
drugs used in our study may prove to have a supporting
effect on the liver for prevention of insult. The oxidative
stress produced by the free radical can start hepatotoxicity;
however, the significant antioxidant effect of vitamin C sup-
plies a hepatoprotective effect on the liver, also naproxen
is an important medication used to reduce inflammation
caused by alcohol. It is also a plus that naproxen has very
minor, if any, side effects and is a very safe drug to pre-
scribe. We used both Vitamin C and Naproxen and as-
sessed if they may have any safety action when it came to
alcohol-induced liver toxicity. To analyze their positive ef-
fect, we studied the histopathologic parameters of rats. In
Group A animals, we observed a reduction in the hepato-
cyte count, a finding very similar to what Tauba et al. 2023
also showed in their study when studying the hepatotoxic
effects of Chromium." The cause of the decrease in
hepatocyte count in Group A can be associated to the in-
flammation and destruction due to alcohol consumption.
The preventive activity of naproxen and Vitamin C protect-
ed any significant decrease in hepatocyte count in Group
B. However, analysis of Group C rats; showed that hepato-
cyte count was almost normal, similar to what Hussain et
al. 2020 that went onto rePort similar findings in predicting
direct hepatocyte toxicity.'” We studied hepatocyte diame-
ter and nuclear diameter as well. Group A showed an in-
crease in hepatocyte diameter which may be consequence
of inflammation produced by alcohol, identical finding re-
ported by Hou et al, who studied the heif)atotoxicity induced
rifampicin via free radicals in 2022." Group B animals
showed little increase in hepatocyte diameter. This is prob-
ably due to anti-inflammatory effects of naproxen and anti-
oxidative effect of vitamin C. Another study conducted by
Hajjar et al, showed that the antioxidant and anti-
inflammatory potential having substances such as vitamin
C caused significant degree of protection against the toxici-
ty pq(gduced by cyclophosphamide an anti-neoplastic
drug.

Group C demonstrated the best outcomes, as the liver his-
tologic architecture was almost healthy. Alcohol shrinks the
nuclear diameter of hepatocytes and antioxidants can have
a very supportive role on the liver, and so can anti-
inflammatory role. This is what was evident in our study
and supported by a study conducted by Satomoto et al. in
which he demonstrated how the repeated dose liver micro-
nucleus can be produced.?’ Overall the best results were
observed in Group C as both the agents were infused
alongside alcohol in rats; therefore, the group displayed a
more beneficial outcome. The best results could be inter-
preted from Group C rats, as during intoxication with etha-
nol, there was also the administration of both Vitamin C
and naproxen, which helped provide a hepatoprotective
effect on the organ. Group B, because of the prophylactic
administration, also showed some positive results. Howev-
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er, they were not as better as compared to what was seen

in Group C animals.

Limitation and future Perspective: Our investigation fo-

cused on a limited number of histopathological parameters;

however, a broader range of parameters should be exam-
ined to gain a more comprehensive understanding of the
role of Vitamin C and Naproxen in maintaining the normal
histological structure of the liver. Future research should
include biochemical evaluations and additional gross pa-
rameters to assess the potential of Vitamin C and Naprox-
en in mitigating the detrimental effects of alcohol on liver
health. The findings indicated that both Groups B and C,
which received Vitamin C and Naproxen, exhibited superior
preservation of normal histological architecture compared
to Group A, thereby highlighting the beneficial effects of
these two agents. This may be attributed to the antioxidant
and anti-inflammatory properties inherent in Vitamin C and

Naproxen.
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