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ORIGINAL ARTICLE

Evidence of Hepatoprotective Effect of Fluvastatin in a Rabbit Model
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ABSTRACT

Fluvastatin's hepatoprotective impact is being investigated in the current study. It is possible that the oxidative
stress pathway is implicated in PCM hepatotoxicity. The acute hepatotoxicity of PCM was investigated in this
study.

Place of study: Rashid Latif Medical College Lahore

Materials and Methods: The rabbits were divided into five groups of ten each. The saline group received (the
vehicle). Fluvastatin (20 mg/kg), PCM (600 mg/kg), and PCM + 10 mg Fluvastatin (600 mg PCM + 20 mg
Fluvastatin) were administered to the animals. The livers from all the animals were taken out and cleansed.
70% alcohol was used for washing extensively, after which the liver tissue was embedded in paraffin and then 5
mm thick paraffin slices were stained by aid of hematoxylin and eosin.

Results: Male rabbits were shown to be harmful to paracetamol (P<0.05). However, as compared to group 1, the
levels of bilirubin, ALT, AST, and ALP were considerably higher (P<0.0001) (In the control group.) Fluvastatin
(10mg/kg and 20mg/kg) combined with paracetamol resulted in significant reductions in ALP, ALT, and bilirubin
levels.Slices of liver were analyzed histologically.

Conclusion: Fluvastatin reduced the severity of all of these side effects, although it did not completely eliminate

them.
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INTRODUCTION

A vital foreign material processing organ, the liver is placed
in the transitional zone between resorption and circulation.
The liver is the most critical organ for foreign chemical
detoxification, but it is also the most dangerous because of
the amount of toxins it produces. In other words, liver
damage causes alterations in a number of critical metabolic
processes. Paracetamol is a commonly used analgesic and
antipyretic. Paracetamol, in contrast to phenacetin, does
not appear to be carcinogenic. Paracetamol, in contrast to
aspirin, is well tolerated and readily available without a
doctor's prescription. It is used to treat symptoms such as
fever, headaches, and pains. In addition to paracetamol,
NSAIDs or opioid analgesics are used to treat severe pain.
In the Western world, the most prevalent cause of liver
failure is paracetamol intoxication, which increases the
likelihood of consuming alcoholic beverages. The Toxic
Dose of this substance varies greatly. Poisoning in adults
occurs when a single dosage of 10 grams (200 mg/kg) or
more is administered incorrectly while in case of children it
occurs when poisoning levels raise greater than 200
mg/kg. An overdose of paracetamol in a kid can be lethal.
However, it takes around 6-8g of paracetamol per adult to
for liver necrosis to develop and he rarely inquires as to
how much paracetamol a youngster need. However,
persistent paracetamol usage is responsible for the
majority of kid poisonings . One gram of paracetamol taken
four times daily produces an increase in liver function test
results in one-third of those who take it; however, it is
unclear whether this results in liver failure. Acute liver
damage is widespread due to the high tolerance of the drug
and the fact that it is available over-the-counter. Because of
the saturation of the sulphate and glucuronide pathways,

more paracetamol is transferred to the cytochrome P450
system, where it is converted to NAPQI. Glutathione
hepatocellular stores are reduced as a result of increased
demand outstripping regeneration. The buildup of NAPQI in
the liver results in severe hepatocyte damage and death,
ultimately resulting in acute hepatic necrosis. It is possible
to get hepatotoxicity when glutathione levels fall below 65%
of normal. Angiotensin-converting enzyme inhibitors
(ACEIls), resveratrol, melatonin, quercetin, and other
flavonoids are among the drugs used to treat hepatic
paracetol toxicity, among other things. In a recent study, it
was shown that certain plants may decrease or detoxify
poisons, as well as protect the liver from medications and
chemicals. It works by inhibiting 3-hydroxy-3methylglutaryl
coenzyme A reductase, which is the rate-limiting enzyme in
cholesterol production. In spite of the fact that statins can
decrease triglycerides in the liver and alleviate steatosis,
their therapeutic value in individuals with NASH is still up
for discussion. To determine fluvastatin's efficacy in
preventing paracetamol-induced hepatotoxicity in rabbits,
histological changes and variations in liver enzymes were
observed in the animals.

MATERIALS AND METHODS

Male rabbits weighing 200-250 g were used in this
investigation, which was conducted on 10-week-old rabbits.
The animals were purchased at a local market in the area.
They were kept in a well-ventilated animal housing at a
temperature of 24°C with 12 hours of light and darkness
every day, and they were fed twice a day.

Drugs: Fluvastatin and Paracetamol drug were dissolved in
normal saline before use.
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Experimental design: As a control group, the first group
received normal saline (the vehicle) 0.5ml/animal/day i.p.
for four weeks at a dose of 0.5ml/animal/day i.p. During the
second phase (induction), the participants were given PCM
600mg/kg orally three times per week for eight weeks.
During the eighth week of the study, the third group
received fluvastatin 20mg/kg daily via gavage, whereas the
fourth group received fluvastatin 10mg/kg daily with
600mg/kg PCM. A total of 20 mg/kg daily fluvastatin and
600 mg/kg PCM were given to the animals in Group 5. At
the conclusion of the trial, the subjects were anaesthetized
with diethyl ether.

Biochemical Examination: The animals were Kkilled by
dislocating their necks after a brief period of moderate
anesthetic had been administered. Blood samples were
obtained using a cardiac puncture. This is the point at
which the blood samples acquired coagulate. We
centrifuged the sera at 3500 rpm for 10 minutes, which
yielded a clear serum. Then, using a spectrophotometric
autoanalyzer, blood samples were examined for AST, ALT,
ALP, total bilirubin, and albumin activity, as well as other
markers of liver function.

Histological Examination: The livers were removed and
cleansed. After extensive washing in 70% alcohol, the liver
tissue was processed for paraffin embedding and 5 mm
thick paraffin slices were stained with hematoxylin and
eosin.

RESULTS

As demonstrated in Table 1, the effects of fluvastatin on
albumin, bilirubin, and liver enzymes (ALT, AST, and ALP)
in APAP-treated rabbits are proven to be beneficial. When
exposed to paracetamol, serum albumin (milligrammes per
deciliter) decreases (P<0.05). Administering fluvastatin
alone to healthy rabbits (group 3) showed little or no impact
on total bilirubin, albumin, ALT, AST, and ALP levels,
however giving fluvastatin with other drugs had a significant
effect. ALT, AST, and ALP all dropped dramatically in
serum total bilirubin, ALT, AST, and ALP (P<0.001).
Groups 4 and 5 received oral fluvastatin in combination
with paracetamol, which resulted in increased total albumin
levels in the blood (P0.05) when compared to rabbits given
paracetamol. However, it did not correct the situation.
Control group participants' liver tissue was found to be
normal (Figure.1). Death and vacuolization of liver cells are
normal processes.

Table 1: Fluvastatin low and high dosage effects on Paracetol
induced hepatotoxicity in rabbits

Parameters Group | Group | Group | Group | Group
1 2 3 4 5

Bilirubin 0.61+ 1.78+ 0.54+ 1.68+ 1.14+

mg/dl

Albumin 4,61+ 3.00+ 451+ 2.99+ 3.47+

g/dl

ALT 57.49+ | 161.67 | 56.51+ | 160.82 | 109.98

U/L + + +

AST 74.08+ | 228.57 | 74.97+ | 233.01 | 140.01

U/L + + +

ALP U/L 140.06 | 251.27 | 138.91 | 247.06 | 10.14+
+ + + +

The liver cells of rabbits given paracetamol showed
signs of degeneration, desquamation, and necrosis
(Figure.2). The hepatic peripheral zone is strewn with
waste. It also contains dilated central veins and occluded
hepatic blood arteries, among other things (Figure 3). Two
dosages of fluvastatin (10mg/kg and 20mg/kg B.w.)
delivered at the same time significantly decreased
paracetamol-induced liver damage in rabbits. The hepatic
sinusoids had a more pleasing appearance than the
sinusoids in the paracetamol group.
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Figure 1: Slices of the control group exhibited typical cellular
architecture with distinct liver cells, sinusoidal gaps, and central
vein.
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Figure 2: Necrosis and vacuolization of normal hepatic cells in
paracetamol-treated rabbit livers. Hepatic cell degeneration and
desguamation noted.
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Figure 3: PCM-treated rabbit liver section The hepatic central vein
has cellular debris. Also, hepatic central vein dilatation , hepatic
cell degeneration
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Figure 4: Angiogenesis in the liver of a rabbit treated with PCM and
Fluvastatin Cellular desquamation was limited, and the hepatic
sinusoids had better morphology than the paracetamol group.
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DISCUSSION

The acute liver necrosis model caused by paracetamol is a
reliable model . Acute hepatocellular damage, on the other
hand, causes an increase in plasma transaminases,
particularly ALT. Intrahepatic cholestasis, on the other
hand, is characterized by high levels of enzyme and
plasma ALP activity. It is a widely used analgesic and
antipyretic medication. The medication doses were found to
be safe. Conjugates of sulphate and glucuronide are
formed. The induction of liver injury by paracetamol is
widely used to evaluate the efficiency of hepato protective
drugs The use of melatonin, vitamin E, and N-
acetylcysteine to reduce paracetamol-induced liver and
kidney damage has been shown to be effective. It is
responsible for organizing the chemical environment of the
organism. The dangers of toxic agent-induced liver damage
are well known. D-galactosamine and acetaminophen, both
of which are toxic to the liver, induce ammonia to
accumulate in the bloodstream. Paracetamol is an
analgesic and antipyretic that is hepatotoxic. It has been
used to examine the effects of liver-protective agents.
Paracetamol causes liver damage by covalently joining its
poisonous metabolite (n-acetylP-benzoquineune amine)
with the sulthydryl group of protein generated in cell
necrosis and lipid peroxidation, which causes cell necrosis
and lipid peroxidation to occur. During supper, turbulent
plasma leakage increases the levels of serum enzymes.
We wanted to see if fluvastatin may help to decrease or
perhaps eliminate the hepatototoxic effects of paracetamol.
Hepatic serum enzymes and bilirubin levels were
significantly elevated in group II, which received just a
paracetamol treatment (AST, ALT, and ALP). The liver
function in group Il (the positive control) was found to be
diminished (Tablel). They corroborate prior findings from
rat studies on paracetamol . When administered orally to
group I, fluvstatin at doses of 10 and 20 mg/kg p.o.
reduced the rise in blood enzyme markers caused by
paracetamol. It serves to protect the plasma membrane of
the hepatocyte . Paxil caused liver damage, which resulted
in a decrease in albumin. Transaminases are considered to
be the gold standard for assessing liver dysfunction.
Statins, on the other hand, appear to inhibit the generation
of proinflammatory cytokines by microglia, astrocytes, and
mononuclear cells. Statins have been shown to protect the
brain and lungs. They were minimizing neutrophil inflow,
which may have helped to reduce macrophage influx,
lymphocyte activation, and cytokine release, all of which
were detrimental. Statins inhibit the expression of
interleukin-6, interleukin-8, and GM-CSF in human cells.
Statins are anti-oxidants that prevent the cell death process
known as apoptosis. Statins have the potential to modify
these pathways by activating intracellular prenylation and
GTP-binding proteins. Statins also help to protect the brain
from ischemia by increasing the production of ENOS
(eNOS). In mice, these medicines decreased the extent of
ischemia lesions as well as neurologic deficits. Statins
raised eNOS and tPA, but not PAI-1, as previously
reported. It is possible that fluvastatin's hepatoprotective
effects are due to its anti-inflammatory qualities.

CONCLUSION

The findings of this study suggest that statins (fluvastatin)
can diminish PCM-induced hepatotoxicity in rabbits, and
that they may have a comparable impact in humans.
Fluvatstin's antioxidant properties are likely to have
contributed. However,. Fluvastatin is an anti-inflammatory
medication with antioxidant effects. Given its antioxidant
characteristics and lack of liver damage, fluvastatin may be
able to treat PCM-induced hepatotoxicity in some cases.
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