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ABSTRACT: L-camitine is a cofactor in the transfer of long-chain fatty acid allowing the b-
oxidation of fatty acid in the mitochondria. It is also known as antioxidant with protective effects
against lipid peroxidation. In this study,the effect of biosynthesized L-carnitine was investigated
against paracetamol acetaminophen (ApAp)-induced liver foxicity where mitochondrial
dysfunction and oxidative stress are thought to be involved in (ApAp) hepatotoxicity. Thirty male
swiss albino mice were divided into three groups. In group 1 mice were dosed with 1ml water
for injection as control,group2 mice were injected with a single-(ApAp) injection (500 mg/kg via
the intra peritoneal route) ,group 3 was injected with L-carnitine (500 mg/kg for 10 days starting
before (ApAp) injection via infra perifoneal route) and sampled 24 h following (ApAp)
injection.Biochemical assay indicate increase in serum alanine aminotranseferase(ALT) and
aspartate  aminotranseferase(AST) level in paracetamol group. Administration of
biosyenthesized L-carnitine significantly reduce (ApAp)-induced elevations in AST, ALT and
reduce the induced necrosis in the liver tissue.
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INTRODUCTION

Acetaminophen or paracetamol(APAP) is

Panneerselvam, 1998; Rani and
Panneerselvam, 2001).this study was

widely prescribed as an analgesic and
antipyretic drug in the clinic and is sold in
numerous over-the-counter preparations as
(panadol and cetal) as a single compound or
in combination with other
medications(Kaplowitz , 2004,Whitcomb ,
1994) At normal doses, APAP is
metabolized by cytochrome P450 (CYP) to
form the highly reactive species, N-acetyl-p-
benzoquinone imine (NAPQI), which under
normal conditions is readily detoxified by
conjugation  with  glutathione  (GSH).
However, in humans and mice, high doses
of APAP saturate detoxification pathways,
leading to hepatic glutathione depletion and
excessive production of NAPQI, which freely
binds to cellular molecules(Hinson et
al.,2004) L-Carnitine has a protective effect
on lipid peroxidation by reducing the
formation of hydrogen peroxide (Brass,
2000; Rani and Panneerselvam, 2002). L-
carnitine could also improve antioxidant
status in rats and showed free radical
scavenging activity as well (Kalaiselvi and

investigate the effect of biosynthesized L-
carnitine against paracetamol induced
hepatotoxicity.

MATERIALS AND METHODS

Thirty adult swiss albino male mice (14-
week old about 20-25 g bw)mice were
acclimatized two weeks prior to the
experiment .mice housed in cages in a
temperature range at 25-30C and 12-h
light\dark cycle. The mice were divided into
3 groups each one contain 10 mice,group
1(control)was injected with water for
injection via intraperitoneal route (i.p).
group2mice injected with  500mg\kg
paracetamol one single dose via (i.p)
route,group 3 injected with 500mg\kg L-
carnitine for 10 days before receiving adose
of 500mg\kg paracetamol one single toxic
dose , all groups were decapitated at 24
hours following paracetamol injection . Blood
sample were collected from the heart via
cardiac puncture for AST ALT.,determination
all tubes were centrifuged at (1200 r.p.m at
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4 C)for 10 min . to obtain serum then
serum kept at -25 C for biochemical analysis
of AST,ALT by using AST activity in serum
was determined by using Randox diagnostic
kit method according to (Reitman and
Frankel, 1957). For histopathological
examinations, samples of liver tissue were
taken and fixed in 10% neutral buffered
formalin, stained with haematoxylin—eosin
(H&E).

Results

Data of biochemical assay indicate that
single administration of APAP induced
severe hepatic injury, as shown by marked
increases in AST and ALT (Table 1).
pretreatment with biosyenthesized I-carnitine
reduce plasma levelof AST and ALT.

Histopathological examination showed
typical inflammatory hepatic tissues,
including centrilobular necrosis, confirming
the hepatic damage indicated by
biochemical and enzymatic assays as
shown in Figure 2 (paracetamol group)
which indicate  Extensive necrosis with
some vacuolations and karyopicnosis
(H&E,) compared with figure 1(control
group) indicate the normal healhy liver.
pretreatment with biosyenthised |- carnitine
reduce necrosis and infiltration  of
infammatory cell significantly as shown in
Figure 3 (paracetamol+L-carnitinegroup).

Discussion

Previous stugies showed that several
factors could be involved in the mechanism
and pathophysiology of AA hepatotoxicty at
the cellular level. Role of oxidative stress
was reported to be one of the important
factors inthe development of hepatic cell
injury ((Mitchell et al., 1985;Knight et al.,
2001). Lipid peroxidation was suggested to
be closely related to AA-induced tissue
damage, biosyenthesized L-carnitine
treatment effectively protected the liver
tissue against oxidative damage. In addition,
it was reported that mitochondrial proteins
could be the target for AA toxicity leading to
the loss of energy production and cellular
ion control (Masubuchi et al., 2005;Al-Majed
et al.,2006). The action of L-carnitine in
mitochondrial energy production is to
facilitate the transfer of long-chain fatty acids
from cytosol to mitochondria, thereby
playing an important role in the production of
ATP (Kelly, 1998). Indeed, L-carnitine was
shown to increase ATP production in the
myocardium in cisplatin-induced
cardiomyopathy (Al-Majed et al., 2006).

In conclusion, findings of the present
study showed that (ApAp) administered
above the recommended therapeutic dose
causes hepatic toxicity in mice, and
pretreatment  with biosyenthesized L-
carnitine also has a prominent protective
effect against paracetamol (ApAp) toxicity.

Table 1. Biochemical alterations in Enzyme marker

Groups AST(UIL) ALT(U/L)

Control 128.22+ 2.40° 4425+ 7.08°
Paracetamol 290.75+ 9.97° 103.12+ 7.22°
l-car+paracet 19417+ 4.84° 85.33+ 2.68°

Different superscripts in the same row indicate significant differences (p < 0.05).
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Figure (1):1-Control group
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