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Background: Since melatonin has been effective in some studies to improve liver failure
and yet its effect in reducing liver toxicity of amphotericin B was not evaluated, in the
present study the effects of melatonin and vitamin E were compared in reducing liver
toxicity caused by amphotericin B in rabbits.

Materials and Methods: The study was performed on five groups of rabbits; one control
group, and 4 amphotericin (1 mg/kg) receiving groups (2 to 5), group 3 received melatonin
(1 mg/kg), group 4 received vitamin E (80 mg/kg), and group 5 received melatonin
together with vitamin E. Alterations in enzyme activity of alanine aminotransferase,
aspartate aminotransferase, alkaline phosphatase, and lactate dehydrogenase in serum and
liver tissue were evaluated.

Results: Results showed that administration of amphotericin had significantly increased
the activity level of liver function related enzymes. But consumption of vitamin E and
melatonin prevented this increase, while the combination of vitamin E and melatonin had a
more significant effect on lactate dehydrogenase. Also compared with the control group,
liver tissue damage and cellular damage were significant after amphotericin consumption
and these changes were decreased by melatonin and vitamin E.

Conclusion: Melatonin and vitamin E may prevent liver damage caused by amphotericin

through their antioxidant properties.
Copyright © 2013 Zahedan University of Medical Sciences. All rights reserved.

Introduction

mphotericin B binds to existing ergosterol in

fungal cell membrane and provides pores and

channels in the membrane that lead to leaking the
cell contents out and death. Renal toxicity is considered as
a serious side effect of amphotericin B. It causes renal
vasoconstriction, decreased renal filtration, and tubular
epithelial damage [1, 2]. But there are also some reports
about liver amphotericin toxicity; for instance, Miller
reported liver toxicity of amphotericin in a patient.
Amphotericin consumption by this patient significantly
increased alkaline phosphatase, alanine aminotransferase,
aspartate aminotransferase, lactate dehydrogenase, and
bilirubin levels while following drug withdrawal, their
levels were returned to normal [3]. Also Ellis et al. reported
severe liver damage after taking amphotericin [4].

Vitamin E protects cell membranes and acts as an
antioxidant at cellular level. Its presence in lipid
membrane prevents fatty acids oxidation by peroxides and
free radicals that were produced during metabolic
processes [2, 5].

Melatonin is the main hormone of pineal gland. This
hormone has various physiological roles such as
regulation of circadian rhythm, sleep and wake, mood,
motor function, reproduction, tumor growth and so on [6,
7]. Melatonin has been considered as a pharmacological
drug and has been used in the treatment of some diseases.

Therefore, further understanding of physiological and
pharmacological effects of this hormone as well as its
chemotherapeutical, immunological and toxicological
aspects is important (especially in terms of its antioxidant
properties) [6].

Since melatonin has been effective in some studies to
improve liver failure and yet its effect in reducing liver
toxicity of amphotericin B was not evaluated, in the
present study the effects of melatonin and vitamin E were
compared in reducing liver amphotericin B toxicity in
rabbits.

Materials and Methods

In this basic-applied experimental research, five groups
of healthy rabbits weighing about 2 kg (6 rabbits in each
group) were studied for 14 days as follows:

Group 1 or the control group was kept under almost
identical conditions with the other groups but without any
medication. Group 2 received 1 mg/kg amphotericin B
intraperitoneally every other day [8, 9]. Group 3 received
1 mg/kg amphotericin B and 1 mg/kg melatonin
intraperitoneally every other day [10, 11]. Normal saline
was used as the solvent of melatonin. Group 4 received 1
mg/kg amphotericin B and 80 mg/kg vitamin E
intraperitoneally every other day [12]. And group 5
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received 1 mg/kg amphotericin B, 80 mg/kg vitamin E,
and 1 mg/kg melatonin intraperitoneally every other day.
It should be noted that the interval between administration
of these drugs was short (less than 10 minutes) and when
prepared the next drug was administered.

After 14 days, rabbits were easily killed and the liver
samples were separated in maximum 0.5 cm dimensions
and were fixed in 10% formalin-saline. They were then
processed through routine histological preparations,
including washing with running water, dehydration with
ascending concentrations of ethanol, clearing with xylene
solution, and embedding. After molding the samples with
liquid paraffin, the casts were trimmed and cut up to 5
micrometer thick with a microtome, then stained through
routine method of eosin-hematoxylin staining and the

At the end of the study, the rabbits were anesthetized
with ketamine, the blood was sampled from the heart and
its serum was separated and maintained at -20°C until
measurement of the enzymes. The levels of serum alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP) and lactate
dehydrogenase (LDH) enzymes were measured with a
commercial kit (Pars Azmoon Iran Co.). The changes in
different groups were statistically analyzed with SPSS-16
software. One-way variance analysis and LSD posttest
were used for evaluating significant differences between
groups.

Results

Data analysis showed that administration of
amphotericin led to a significant increase in mean activity
of liver function related enzymes (p=0.001). So that, the
mean ALT was raised from 18 IU per liter in the control
group to 40 units per liter. But vitamin E and melatonin
consumption had prevented this increase (Fig. 1).
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Figure 1. The Mean£SD of serum ALT levels in different groups of
rabbits: 1- control, 2- amphotericin, 3- amphotericin+melatonin, 4-
amphotericin+vitamin E, 5- amphotericin+melatonin+vitamin E. *
Indicates significant difference with p=0.001 (N=6)

Results showed that administration of amphotericin
significantly increased the mean AST enzyme activity in
serum of the rabbits. So that, this mean was raised from

23 units per liter in control group to 56 units per liter in
only amphotericin receiving group (p=0.0001). But
vitamin E and melatonin consumption had prevented this
increase (Fig. 2)
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Figure 2. The Mean+SD of serum AST levels in different groups of
rabbits: 1- control, 2- amphotericin, 3- amphotericin+melatonin, 4-
amphotericin+vitamin E, 5- amphotericin+melatonin+vitamin E. *
Indicates significant difference with p=0.0001 (N=6)

Also, analysis of the mean of ALP enzyme activity in
rabbit serum revealed that amphotericin injection led to
the increase of this enzyme. So that this mean was raised
from 130 units per liter in control group to 490 units per
liter in only amphotericin receiving group (p=0.0001).
But vitamin E and melatonin consumption had prevented
this increase (Fig. 3).
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Figure 3. The mean£SD of serum ALT levels in different groups of
rabbits: 1- control, 2- amphotericin, 3- amphotericin+melatonin, 4-
amphotericin+vitamin E, 5- amphotericin+melatonin+vitamin E. *
Indicates significant difference with p=0.0001 (N=6)

In addition, the results showed that administration of
amphotericin significantly increased the mean AST
enzyme activity in serum of the rabbits (p=0.009). So
that, this mean was raised from 100 units per liter in the
control group to 1200 units per liter in only amphotericin
receiving group. But vitamin E and melatonin
consumption had prevented this increase (Fig. 4).
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Figure 4. The Mean+SD of serum LDH levels in different groups of
rabbits: 1- control, 2- amphotericin, 3- amphotericin+melatonin, 4-
amphotericin+vitamin E, 5- amphotericin+melatonin+vitamin E. *
Indicates significant difference between group 2 with other groups, with
p=0.0001 (N=6)

Microscopic examination of rabbits’ liver tissue sections
in the control group (group 1) showed normal liver tissue,
a view is depicted in figure 5.

Figure 5. View of the liver tissue in the control group; 240-fold
magnification and H & E stained (C: central vein, H: liver cells, and S:
sinusoids)

Administration of amphotericin B in group 2 led to liver
damage; disorganization of tissue structure and increased
necrotic cells are shown in figure 6
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Figure 6. View of the liver tissue in group 2 (receiving amphotericin);
240-fold magnification and H & E stained

The use of melatonin as a protective substance
prevented the liver tissue from severe damage in group 3
and could keep it in normal condition. Microscopic view
of liver tissue in rabbits of group 3 is shown in figure 7.
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Figure 7. Microscopic view of the liver tissue in group 3 (receiving
amphotericin plus melatonin); 240-fold magnification and H & E stained

The use of vitamin E as an antioxidant substance failed
to prevent severe damage to liver tissue in group 4 and
could not keep it in normal condition. Microscopic view
of liver tissue in rabbits of group 4 is shown in Figure 8.

Figure 8. Microscopic view of the liver tissue in group 4 (receiving
amphotericin plus vitamin E); 240-fold magnification and H & E stained

Combined consumption of melatonin and vitamin E in
group 5 led to the most protective effect against liver
damage caused by amphotericin; so that the severity of
lesions compared with group 2 (the group receiving
amphotericin alone) was lower.

Counting the number of necrotic cells in damaged liver
tissue in rabbits with graticuled lens showed that
amphotericin administration increased the number of
these cells while melatonin reduced them. However,
vitamin E failed to increase the number of cells damaged
by amphotericin.

Discussion

The results of the present study showed that
amphotericin B can damage the liver, and vitamin E and
melatonin with their antioxidant properties can reduce this
damage, although the relationship of these effects requires
a review of the factors involved in oxidative stress and
enzymes  participated in  antioxidative  defense.
Amphotericin is highly effective antifungal substance
against systemic fungal infections but its side effects have
limited its potential use. Studies indicated that
amphotericin interferes with cytochrome P45 enzyme and
therefore can reduce the metabolic capacity of the liver.
The incidence of acute and subacute liver toxicity by
amphotericin is very low [13].
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In the literature review there are not enough studies
regarding the effects of amphotericin on the liver, thus we
will refer to some research done in this regard. In
addition, a similar research to our empirical study was not
found for further comparison. In a research, Chamilos et
al. investigated the histopathology of the liver in
amphotericin recipients. Histopathological findings in
these individuals were similar to findings that previously
described in animal and included multifocal necrosis of
hepatocytes, fat accumulation and vacuolization of
macrophages [14]. The above results are similar with the
results of this study.

Gill et al. studied the concomitant consumption of
amphotericin and itraconazole in a patient and observed a
large increase in the levels of liver function relktent
tngyereriés wepgssesedorrected after discontinuation
of amphotericin, and they concluded that amphotericin
can potentially create liver toxicity, especially if
interfered with other medicines [15]. Lee et al. reviewed
the effect of amphotericin on rabbits liver and observed
that amphotericin in different doses of 0.5 to 10 mg/kg of
body weight can cause a moderate liver toxicity [8].

Miller reported amphotericin liver toxicity in a patient.
After receiving amphotericin B by this patient, alkaline
phosphatase, alanine  aminotransferase,  aspartate
aminotransferase, lactate dehydrogenase, and bilirubin
levels were significantly increased. With drug withdrawal,
the levels of these factors were returned to normal [3].
Ellis et al. also reported severe liver damage after
amphotericin consumption [4]. The results of mentioned
studies are consistent with the results of the present study
[4].

Ramaswam et al. studied the relationship between
plasma cholesterol level and amphotericin toxicity and
concluded that cholesterol affects the pharmacokinetics of
amphotericin and reduces its toxicity [9]. In another
study, Groll et al. evaluated the kinetics of liposomal
amphotericin in rabbits [16].
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