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Abstract: L-carnitine is essential for energy production and fatty acid metabolism. This study was designed to evaluate
effects of L-carnitine on liver enzymes in rats fed cholesterol rich diet. Thirty two healthy male Wistar Albino rats were
divided to four groups as Control (K), Cholesterol (C), L-carnitine (L) and L-carnitine+cholesterol (LC). All rats were kept in
individual cages during the experiment for 40 days. K group was fed standard rat pellets ad libitum, C group was fed standard
rat pellets containing 7.5 % cholesterol powder, L group was fed standard rat pellets and water containing 75 mg/l L-carnitine
and LC group was fed standard rat pellets containing 7.5% cholesterol and water containing 75 mg/l L-carnitine. At the end of
the study, blood samples were taken from all animals in order to determine aspartase transaminase (AST), alanine transaminase
(ALT), alkaline phosphatase (ALP), and gamma-glutamyltransferase (GGT)levels. AST, ALT, ALP, and GGT levels
significantly increased in C group compared to K group (p<0.05). In LC group, AST, ALT, ALP levels significantly decreased
compared with the C group (p<0.05). Although GGT level in LC group was decreased, the change was not different from C
group. These results indicate that L-carnitine may prevent liver damage caused by high cholesterol diet in rats.
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cytosolic coenzyme A to the inner surface by exchange with
free carnitine using an antiport mechanism. The acyl groups
are then transferred from carnitine to coenzyme A within the
mitochondrium [10]. Carnitine is associated with buffering of
excess acyl-Co A. Also, L-carnitine has a protective effect on
lipid peroxidation by lowering the formation of hydrogen
peroxide [11, 12, 13].

One of the mechanisms of beneficial effects of L-carnitine
on liver toxicity is the ability to stabilize cell membrane
fluidity via regulation of sphingomyeline levels [14]. L-
carnitine has protective properties against the drug induced
mitochondrial damage [15]. L-carnitine can be used safely at
therapeutic dosages even with long term administration
without significant side effects. The most known adverse
reactions are agitation, nausea and vomiting [16, 17, 18].

The main objective of this study was to investigate liver
response to L-carnitine supplementation by evaluating the
liver enzymes.

1. Introduction

Hyperlipidemia is one of the risk factors for fatty
infiltration of the liver. This condition can cause other
disorders such as cirrhosis and liver failure [1, 2, 3, 4]. Some
studies report strict association between liver disease and the
prevalence of metabolic disorders (dyslipemia, insulin
resistance and hyperglycemia) [5]. On the other hand, several
evidences suggest that hyperlipidemia may not cause liver
injury, but may be effective in the severity of tissue damage
[6]. Although lipid accumulation in the form of triglycerides
in the hepatocytes does not primarily impair liver functions,
this accumulation significantly increases the susceptibility of
the liver to the harmful effects of cytokines and oxidative
products [7, 8, 9].

L-carnitine (y-three methyl amino-p-hydroxyl fatty acid) is
an essential cofactor in mitochondrial respiration playing an
important role in the transfer of long-chain fatty acids from
cytosol to mitochondria. First, carnitine and acyl-CoA form
acylcarnitine in outer surface of the mitochondrium
membrane. Thus, acyl groups could be transferred from

2. Materials and Methods

Thirty two healthy male Wistar Albino rats were equally
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divided into four groups as Control (K), Cholesterol (C), L-
carnitine (L) and L-carnitine+cholesterol (LC). All rats were
kept in individual cages during the experiment for 40 days. K
group was fed standard rat pellets ad libitum (Purina®,
Optima Besin Maddeleri San. ve Tic. A.S., Balikesir, Turkey),
C group was fed standard rat pellets containing 7.5 %
cholesterol powder (Sigma-Aldrich, Steinheim, Germany), L
group was fed standard rat pellets and water containing 75
mg/l L-carnitine (Solgar Vitamin and Herb, Leonia, NJ) and
LC group was fed standard rat pellets containing 7.5%
cholesterol and water containing 75 mg/l L-carnitine. At the
end of the study, blood samples were taken from all animals.
In these blood samples, aspartase transaminase (AST),
alanine transaminase (ALT), alkaline phosphatase (ALP), and
gamma-glutamyltransferase (GGT) were determined in an
ILAB 300 autoanalyzer using ILAB300 kits. The data were
analyzed using one-way ANOVA (SPSS 17). Differences
among the groups were determined by Duncan’s multiple
range test. Differences were considered significant at p<0.05.

3. Results

AST, ALT, ALP and GGT levels from all groups are
summarized in Table 1. In present study, AST, ALT, ALP, and
GGT levels were significantly increased in C group animals
compared to K group rats (Table 1, p<0.05). In the LC group,
AST, ALT, and ALP levels were significantly decreased
compared with the C group (Table 1, p<0.05), but still higher
than in the controls (K). Although the GGT level in the LC
group was also decreased, this change was not significantly
different from the C group. L-carnitine administration alone
didn’t change any parameters compared to K group’s levels.

Table 1. The AST, ALT, ALP and GGT levels in the blood from animals of all
four test groups (Mean+SE).

g;‘;‘;p AST U/L ALT U/L ALP U/L GGT U/L

K 70,63+2,89" 37,1342,29°  122,75+7,90°  6,33+0,44°
C 88,38+4,01° 46,88+1,71*  198,25+6,98*  8,28+0,50"
L 65,88+3,88° 36,5042,86°  115,50+7,03°  6,23+0,64°
LC 77,25+2,70° 39,75482,44°  152,8849,13°  7,16+0,56"

The difference between mean values with different
superscripts in the same column is significant at the p<0.05
level.

4. Discussion

Changes in the activities of AST, ALT, ALP, and GGT are
liver specific and have been considered as a tool to study
varying cell viability and cell membrane permeability and are
the well-known indicators of liver cell and tissue damage [19,
20].

Hypercholesterolemia has been considered a risk factor for
hepatic injury [21, 22, 23]. Hepatic damage induced by
cholesterol-rich diet has been noted [24, 25, 26]. Previous
studies on rats and rabbits have demonstrated intense lipid
accumulation in hepatic areas after feeding with high

cholesterol diet [24, 27, 28]. Liver fibrosis is a primary
indicator of hepatic lipid accumulation [24]. In our study, the
significant increases in AST, ALT, ALP, and GGT levels
(Table 1, p<0.05) following high cholesterol diet may also be
a result of hepatic damage. Previous studies reported that
high cholesterol diet resulted in elevation of liver enzyme
levels in agreement with our results [25, 29].

In this study, L-carnitine administration to the high
cholesterol diet of the rats resulted in a significant decrease in
liver enzymes levels compared to the C group (Table 1,
p<0.05). Our results support that L-carnitine supplementation
prevents hepatic injury and enzyme leakage from hepatocytes
[13, 30]. It has been reported that L-carnitine reduced lipid
accumulation in liver [31]. Also, L-carnitine reduces obesity
caused by high fat diet and exogenously added carnitine
inhibited the increase in triglyceride and total lipid levels
[32]. The main function of L-carnitine is facilitation of lipid
oxidation by transporting long chain fatty acids into the
mitochondria where they undergo -oxidation [33]. Therefore,
most of dietary lipids can be used as an energy source with
carnitine in body [34]. In addition, L-carnitine was shown to
have antioxidant properties with protective effects against
free radical damage [35, 36, 37]. Thus, the significant
decreases (Table 1, p<0.05) in hepatic enzyme activities with
the L-carnitine may be related to lipid lowering effects of L-
carnitine and its antioxidant properties also in our study.

5. Conclusion

The results from the present investigation indicate that
treatment with L-carnitine protects the liver from damage of
high cholesterol diet in rats.
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