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Alpha-lipoic acid is an anti-inflammatory and antioxidant compound that shows free
radical scavenging actions and potent antioxidant properties on the metabolites of other
cellular oxidants. The investigation of the defensive activity of alpha-lipoic acid (ALA)
counter to diclofenac triggered liver and kidney damage in broiler chicks was the goal of
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this research. Chicks (7 days old) were distributed into four groups of six chicks each. The
first group was the control received propylene glycol, the second group was injected
intraperitoneally with Alpha-lipoic acid 80 mg/kg, the third group was injected
intraperitoneally with diclofenac sodium at a dose of 2 mg/kg, and the fourth group was
treated with ALA at 80 mg/kg and diclofenac at 2 mg/kg together. The trial continued for

seven days. One day after the latest treatment, all the chicks were sacrificed by cutting
jugular veins; blood samples were taken for biochemical analysis. Diclofenac causes a
significant increase in ALT, AST, creatinine, and urea, while the coadministration of ALA
with Diclofenac caused a significant decrease in ALT, AST, Creatinine, and Uric acid.
Alpha-lipoic acid may benefit from counteracting diclofenac-induced hepatorenal toxicity
due to antioxidant effects.
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the liver by two major pathways (Glucoronidation and
Hydroxylation) (4). The exact cause for the decrease in
vultures was subsequent consumption of dead cattle injected

Introduction

Several recent studies have proven that one of the

NSAIDs (nonsteroidal anti-inflammatory drugs), diclofenac,
is directly related to the catastrophic decay in the numbers of
three species of vultures in India. Although it is not licensed
for veterinary uses, other types of other NSAIDs are used as
anti-inflammatory, fever-reducing, and analgesic (1).
Diclofenac exerts its effect through its mechanism of action
by reversible inhibiting cyclooxygenase enzyme (Cox1 and
Cox2), which subsequently diminish the production of the
inducible and housekeeping prostaglandins (2). NSAIDS
have many side effects during acute and chronic use,
summarized as liver toxicity, kidney toxicity, GIT toxicity,
and cardiovascular problem (3). The metabolism of
diclofenac in humans and animals is accomplished through
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with diclofenac. These types of vultures are now in danger
of disappearance. The researchers endorsed the diclofenac
toxicity in vultures due to the kidney's extreme toxicity,
which is manifested by necrosis of all renal tissues (5).
Alpha-lipoic acid is the linking thread between the term
medicines and the term supplements (6). It is naturally
synthesized in plant and animal tissues (7), and it is
synthesized and used as an anti-inflammatory and
antioxidant (8). It is used as a free radicals scavengers (9).
It is an essential mechanism in treating oxidative stress, and
it is used in the poultry industry by adding it to the diet (10).
It is used in humans to treat the side effects of diabetes (11),
especially neuropathy, and in the treatment of cardiovascular
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diseases (12), especially in the treatment of strokes, cancer,
and some skin diseases (13). Alpha-lipoic acid possesses an
analgesic for acute pain (14) , anti-granuloma , antipyretic
(15) and depressant effects on the central nervous system in
chicks model (16) ,recent study has showed that the peak of
its effect was after 60 minutes of administration in broiler
chicks (17).

Through research and investigation, we did not find any
reports about the effect of alpha-lipoic acid on the kidney and
liver hurt of diclofenac. Therefore, we examined the
defensive effects of ALA on Diclofenac-induced
hepatotoxicity and renal toxicity in broiler chicks by
biochemical analysis.

Materials and methods

Animals

Unvaccinated one-day-old chicks were brought and
raised to the seventh day of their life. Forage and water were
provided continuously. The birds were raised in the
laboratory animal house department of the College of
Veterinary Medicine, University of Mosul.

Drugs and Chemicals

Alpha-lipoic acid (capsule 600 mg) produced by America
medic and science, USA. Propylene glycol 99.5% produced
by Thomas Baker, India. Diclofenac 75 mg/3 ml ampoule
produced by Unique Pharma Lab, India.

Ethical approval

The approval was obtained by the Scientific Council of
the Faculty of Physiology, Biochemistry, and Pharmacology
at the Faculty of Mosul's College of Veterinary Medicine and
is a component of a master's thesis.

Experimental design

When chicks reached 7 days old, the chicks were
randomly distributed into four groups: Each group had six
chicks, and the management strategy involved a sole
dose/day for 7 repeated days. Group 1: treated with
propylene glycol through i.p. Group 2: treated with ALA at
80 mg/kg intraperitoneally. Croup 3: treated with diclofenac
at 2 mg/kg intraperitoneally. Group 4: treated with ALA at
80 mg/kg IP and diclofenac at 2 mg/kg intraperitoneally. The
trial continued for 7days. One day after the latest treatment,
all the chicks were sacrificed by cutting a jugular vein,
followed by blood collection for serum biochemical analysis

(alanine aminotransferase, aspartate aminotransferase, urea,
and creatinine.

Statistical analysis

We used the SPSS program to analyze the parametric
data, where we used the (One-way analysis of variance
ANOVA) test, and then the least significant difference LSD
test was applied to it. The difference level for all tests was at
a probability level of < 0.05. The values were presented as
the mean + SE.

Results

By measuring the activity of alanine transaminase, it was
observed that there was a significant increase in ALT activity
in the group injected with diclofenac at a 2 mg/kg Ip for
seven consecutive days as compared to the first group in
(Figure 1), which indicates the occurrence of liver damage.
A significantly decreased ALT activity was detected in the
Alpha-lipoic acid and diclofenac group compared with the
diclofenac group alone, indicating that alpha-lipoic acid can
reduce liver damage caused by diclofenac (Table 1).
Simultaneous injection of alpha-lipoic acid at 20 mg/kg of
body weight intraperitoneally and diclofenac at a 2 mg/kg of
body weight intraperitoneally caused a significant decrease
in the concentration activity of aspartate aminotransferase as
compared to the group injected with diclofenac alone at 2
mg/kg of body weight intraperitoneally (Figure 2 and Table
1). The injection of diclofenac at 2 mg/kg of body weight
intraperitoneally led to a significantly increased in creatinine
level after seven days of injection in comparison to the
control group, which indicates the damaging outcome of
diclofenac on the kidney tissues, while a significant decrease
in creatinine concentration was observed in the group treated
with alpha acid (Table 2 and Figure 3). Lipoic and diclofenac
together, compared to the diclofenac group alone, indicates
that alpha-lipoic acid can reduce the harmful effect of
diclofenac on the kidneys. Whereas injecting chicks with
ALA at 20 mg/kg body weight for a week led to a significant
decrease in urea concentration compared to the first and
fourth groups. Moreover, injecting chicks with diclofenac at
2 mg/kg for a week led to a significant increase in urea
concentration in comparison to the 2" group and 4™ group,
the simultaneous injection of ALA and diclofenac had a
significant lowering effect on urea levels in comparison to
the control group and the 3rd group (Figure 4).

Table 1: The influence of ALA and diclofenac on alanine aminotransferase and aspartate aminotransferase

Parameters Control DIC ALA+DIC
ALT 43.2+3.73a 41.6%1.04a 46.6%2.70c 38.7+1.75a
AST 100.2+6.62a 101.0+6.69a 134.8+4.59bcd 103.2+6.80a

At P<0.05 significance, data in each raw accompanied by different superscript letters are significantly dissimilar.
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Figure 1: The influence of ALA and diclofenac on ALT.
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Figure 2: The influence of ALA and diclofenac on AST.

Table 2: The influence of ALA and diclofenac on serum urea and creatinine

Parameters Control ALA DIC ALA+DIC
Creatinine 1.20+0.02a 1.10+0.02b 1.22+0.03bc 1.15+0.02a
Urea 5.38+0.23a 3.61+0.23b 6.15+0.16bc 4.42+0.47bc

At P<0.05 significance, data in each raw accompanied by different superscript letters are significantly dissimilar.
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Figure 4: The influence of ALA and diclofenac on creatinine.
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Discussion

The chick model is one of the essential experimental
models in the life sciences; it has been used in analgesia (18),
neurobehavioral experiments (19), and toxicological studies.
Diclofenac sodium-induced increased ALT and AST activity
in a dose-dependent manner. This indicates that liver injury
is coherent with Saran's findings of an increase in Alanine
aminotransferase and Aspartate aminotransferase activity in
chicks injected with diclofenac (20). Hepatotoxicity has been
associated with the therapeutic use of NSAIDs, and among
these drugs, diclofenac appears as the drug with the most
adverse effects on the liver (21). Oxidative stress is one of
the most critical pathways closely related to the
pathophysiology of tissue damage, and diclofenac has been
shown to promote oxidative stress in the hepatic tissues (22).
Diclofenac undergoes bioactivation, resulting in the
responsive intermediate byproducts 4-OH and 5-OH
diclofenac, then hydrolyzed by the CYP2C9 and CYP3A4
enzymes (23). The byproduct of diclofenac could be a trigger
to apoptosis pathways of liver tissues (24). The toxicity of
diclofenac on renal tissue was determined in a study
conducted on four species of birds, and of these birds that
were used in that experiment were pigeons and chicks, where
visceral gout was seen in chicks and pigeons treated with
diclofenac (25). The lesions were similar to those on Dead
vultures due to natural or experimental poisoning with
diclofenac (26). In diclofenac toxicity studies in vultures,
there is an increase in serum uric acid concentration (27).

Our finding reveals a significant rise in the activity of
alanine aminotransferase and creatinine concentration and a
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slight rise in the activity of aspartate transporter enzyme and
urea concentration in the blood plasma of chicks treated with
diclofenac for seven consecutive days was observed, which
indicates the occurrence of liver and kidney damage and this
result agrees with Albadrany who reached the same
conclusion (27). When diclofenac and alpha-lipoic acid were
combined, our results showed a decline in alanine
aminotransferase, aspartate transaminase, creatinine, and
urea concentrations. Alpha-lipoic acid is an antioxidant
through many of the mechanisms that have been previously
explained. Our study agrees with previous studies on the
protection provided by alpha-lipoic acid against hepatic
damage induced by galactosamine and polysaccharides (28).
A study conducted in rats also had a defensive consequence
of alpha-lipoic acid against the liver damage induced by
cisplatin (29).

Conclusion

In chick models, our results indicate that ALA can guard
the liver and kidney against diclofenac-induced injury.
Because of its antioxidant and anti-inflammatory properties,
ALA may be beneficial in treating Diclofenac-induced liver
and kidney damage.
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