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Abstract

Drug induced nephrotoxicity is an important cause of renal failure. Ototoxicity and
nephrotoxicity are the main side effects of aminoglycoside antibiotics, such as gentamicin
(GS). This is focused on the use of material as antioxidants against the toxic oxidative
action that exert a cell damaging effect. The aim of this study is to evaluate the antioxidant
effect of L-carnitaine and honey combaination against gentamicin induced nephrotoxicity
biochemical analysis were done for all groups. Nephrotoxicity was confirmed by
comparing the serum levels of urea, Creatinine (Cr), Glutathione (GSH) and
Malonaldehyde (MDA) in gentamicin -treated group with that of normal saline treated
groups. L-carnitine and honey alone and in combined form showed the ability to decrease
the serum creatinine, urea and MDA levels, and increase serum GSH levels. By comparing
L-carnitine in combination with honey with L-carnitine and/or honey, combined form of
L-carnitine and honey showed a significant (P<0.05) improvement in biochemical
parameters of kidneys in gentamicin induced nephrotoxicity. Better than L-carnitine and
honey alone this study concluded that, administration of L-carnitine and honey alone and
In combination form decrease nephrotoxicity induced by gentamicin through interference

with the oxidative stress process, i.e. L-carnitine and honey act as free radical scavenger.
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Introduction

The kidney is an essential excretory
organ of our body, plays a dominant role
In homeostasis by excreting the metabolic
waste products and excess necessary
substances. It conserves necessary
products depending on the needs of the
body™. It is prime target of several drugs,
toxic xenobiotics or chemicals due to
high rate of blood flow (20%-25% of
cardiac output) and presence of cellular
transport systems that causes
accumulation of these compounds within
the nephron epithelial cells®®. Metabolites
of the drugs that are excreted from kidney
may also cause cellular damage leading to
kidney dysfunction. several xenobiotic
substances like aminoglycosides,
cephalosporin, anticancer drugs
(cisplatin), amphotericin B, analgesics
etc. exert their toxic effects by one or
more common pathogenic mechanism
that can produce nephrotoxicity®.
Aminoglycosides induced nephro and
oto-toxicity, which are the limiting
factors for their clinical use, in which the
oxygen free radicals have been
involved®. Aminoglycosides exert their
renal adverse effect by generation of
reactive oxygen species. Additionally it
has been demonstrated that
aminoglycoside form a complex with
mitochondrial Fe* to catalyze the
formation of free radicals®. Gentamicin
belongs to a class of aminoglycoside
antibiotics, is very effective antibiotic
well suited to the treatment of severe
infections and widely used in the
treatment and prevention of gram
negative bacterial infections®. Usually
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gentamicin-induced nephrotoxicity arise
when gentamicin accumulates in the
proximal ~ convoluted  tubules”. This
accumulation of gentamicin involve the
production of free radicals in these
tubules and diminishes the antioxidant
defense mechanism of the body which
may cause the acute tubular necrosis and
glomerular congestion®?.Indeed,
gentamicin was reported to induce
oxidative stress in kidneys, by producing
hydrogen peroxide in a dose dependent
manner  throughout renal  cortical
mitochonderia®®!?.  Several  studies
reported that the nephrotoxic effects of
gentamicin can be reduced or
ameliorated by administration of agents
with antioxidant properties 9. The
antioxidants play major protective roles
against the deleterious effects of oxidant
agents produced in human body. They
include both enzymatic (such as catalase,
glutathione peroxidase and superoxide
dismutase) and non-enzymatic substances
(such as tocopherols, phenolic
compounds, flavonoids, catechins,
ascorbic acid and carotenoids) . Honey
is a natural popular sweetener and being
used to treat a variety of illness due to its
pleiotropic medicinal properties such as
antibacterial, hepatoprotective,
hypoglycemic, reproductive,
antihypertensive and antioxidant
effects™ .1t is basically a saturated water
solution of sugar, which also includes a
highly complex mixture of carbohydrates,
enzymes, amino acids, organic acids,
minerals, aromatic substances, pigments,
wax, pollen.
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Studies reported that honey also possesses
natural antioxidants through  many
compounds like vitamin C and
polyphenols like chrysin, pinobanksin,
luteolin and pinocembrin that can
decrease oxidative stress in humans®®.
The antioxidant properties of honey due
to it contains both aqueous and lipophilic
antioxidants. These properties enable
honey to act at different cellular levels as
an ideal natural antioxidant *”. Honey
with higher water content and with darker
color proved to have a higher antioxidant
activity™. In this study we use honey in
combination with another antioxidant
which is L-carnitine, L-Carnitine plays
an important role in long chain fatty acid
transfer from cytosol to mitochondria for
achieving p-oxidation®® 2V, L-Carnitine is
a naturally occurring amino acid-like
compound located at the outer surface of
the inner membrane. By combination
with carnitine to form O Acylcarnitine,
acyl groups could be transferred from
cytosolic coenzyme A on the outer
surface of mitochondrion membrane, then

Materials and method

Our study was conducted on 30 male
albino rabbits with body weight range
from 1.8 Kg which were purchased from
local market. These rabbits were placed in
the animal house of the college of
medicine/university of Al-Muthanna in
temperature controlled room with 12 hrs.
Light/ dark cycle. The commercial food
was given to them with tap water. The
rabbits were familiarized by placing them

Experimental protocol
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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
mitochondrion ®?.  Carnitine is also
associated with buffering of excess acyl-
Co A which is potentially toxic to the
cells ) and it was reported that L-
Carnitine had protective effect on lipid
peroxidation by reducing formation of
hydrogen peroxides and
malondialdehyde, and it improved
antioxidant status in rats. Moreover, it
increased free radical scavenging from
the cellular sites @ 2. Although, various
studies have been conducted to
investigate the nephroprotective effects of
L-carnitine and honey separately, but
there is no online data available in which
L-carnitine and honey have been studied
to investigate the nephroprotective effects
in drug-induced nephrotoxicity. In our
present study, we have determined the
combined nephroprotective effects of L-
carnitine and honey in gentamicin
induced nephrotoxicity.

in stainless steel cages one week before
the start of treatment. The approval for
animal experiments was obtained from
institutional ethic committee.

The honey used in this study was
eucalyptus honey, brought from the local
market. Carnitine (Carnitine ,Sigma-Tan
Industrie Farmaceu tiche pomezia-ltalya).
Creatinine Kit (spinreact,.a.u.), Urea,
MDA, GSH,(bio Meriex®sa,France).
Spectrophotometer, U.K.

Group 1: six rabbits were treated with
intraperitoneal (IP) injection of normal
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saline for 15 days, this group served as
control.

Group 2: six rabbits were treated with
intraperitoneal (IP) injection of 80
mg/Kg/day of gentamicin for 15 days,
this group served as positive control for
nephrotoxicity induced by gentamicin.

Group 3: six rabbits were treated with
intraperitoneal (IP) injection of 50mg/
Kg/ day of L-carnitine concomitantly
with I.P. dose of gentamicin 80
mg/Kg/day for 15 days, this group
utilized to investigate the possible
protective effect of L-carnitine against
nephrotoxicity induced by gentamicin.

Group 4: six rabbits were treated with
oral dose 1000mg/Kg/day of honey
Preparation of blood samples:

After 15 days of treatment, the blood
samples (5ml) were collected from the
marginal vein of rabbits with sterilized
disposable needles. After coagulation, the
blood samples were centrifuged at 4000

Statistical analysis

Data presented are means £SD the
differences between the experimental
groups were computed using SPSS

Results

To investigate the nephroprotective
effects of L-carnitine, honey, and
combination of L-carnitine and honey we
measured various biochemical
parameters. The results of this study
showed significant increase (p<0.05)in
the serum level of both urea and
creatinine of rabbits treated with
80mg/Kg/day of gentamicin (group 2) as
compared to the corresponding levels in
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concomitantly with 1. P. dose of
gentamicin 80 mg/Kg/day for 15 days,
this group utilized to investigate the
possible protective effect of honey against
nephrotoxicity induced by gentamicin.
Group 5: six rabbits were treated with
intraperitoneal (IP) injection of 50mg/
Kg/ day of L-carnitine and orally with
1000 mg/ Kg/ day of honey
concomitantly  with I.LP. dose of
gentamicin 80 mg/Kg/day for 15 days,
this group utilized to investigate the
possible protective effect of L-carnitine
and  honey  combination  against
nephrotoxicity induced by gentamicin.

round per minute for 15 min to obtain
serum for further biochemical analysis
which was stored at -20 °C until used for
determination of urea @, creatinine ®”,
glutathione®, and MDA,

version 20. Comparison between the
means was carried out by unpaired
students t-test. P-values <0.05 were
considered significant.

the control animals (group 1), these
values significantly (p<0.05) decreased in
L-carnitine  (group3),honey  (group4)
and/or combination of L-carnitine and
honey (group5) treated groups when
compared with the values of these
parameters in gentamicin treated control
group (group 2), we also compared the
nephroprotective effects of L-carnitine in
combination with honey with either L-
carnitine and/or honey alone.
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From the results (table 1), it was observed
that L-carnitine in combination with
honey had the ability to decrease serum
levels of creatinine and urea induced by
gentamicin sulphate as compared to the
L-carnitine or honey alone. In this study
we also measured the serum levels of
MDA and GSH of rabbits, the serum
levels of GSH in GS treated control group

While the serum levels of MDA in
GS treated control group(group2) were
significantly (p<0.05) much higher than
that of control group (groupl), while the
serum levels of MDA in L-carnitine
(group3), honey  (group4) and/or
combination of L-carnitine and honey
(groupb) treated groups were significantly
(p<0.05) lower than that of GS-treated
group (group2). We also compared the

(group2) were significantly (p<0.05)
much lower than that of control group
(groupl), while the serum levels of GSH
in L-carnitine (group3), honey (group4)
and/or combination of L-carnitine and
honey (group5) treated groups were
significantly (p<0.05) higher than that of
GS-treated group (group?2).

nephroprotective effects of L-carnitine in
combination with honey with either L-
carnitine and/or honey alone, from the
results (table2), it was observed that L-
carnitine in combination with honey had
the ability to increase serum levels of
GSH and decrease serum level of MDA
induced by gentamicin sulphate as
compared to the L-carnitine or honey
alone.

Table 1: effect of gentamicin, L-carnitine, honey and combination of L-carnitine and
honey on serum urea and creatinine (n=6)

Parameter Group 1 Group 2 Group 3 Group 4 Group 5

X+SD X+SD X+SD X+SD X+SD
Ureammol/L 6.95+0.16 17.17+047 o 9.79+0209 * 1099+0.18 * 7.78+0.62 *
Creatinine 204561119 61224223 o 5232+02 * 5418+171 * 41314229 *
mmol/L

X=mean, SD=standard deviation, n=number of animals, “=significant (p<0.05) when compared group 2
with group 1, * significant (p<0.05) when compared group 3, 4 & 5 with group 2.

Table 2: effect of gentamicin, L-carnitine, honey and combination of L-carnitine
and honey on serum GSH and MDA (n=6)

Parameter Group 1 Group 2 Group 3 Group 4 Group 5
X£SD X£SD X£SD X£SD X£SD

GSH 9 94+0.18 010.03810.11 2 26+0.19 * 2.05+0.15 2.73+0.115

wymol/L * *

MDA 3.97+0.208 7.1+0.24 1.76510.179 5.3410.24 4.2+0.19*

uymol/L ©
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X=mean, SD=standard deviation, n=number of animals, co=significant (p<0.05) when compared group 2
with group 1, * significant (p<0.05) when compared group 3, 4 &5 with group 2.

Discussion

Biochemical results show a
considerably significant (p<0.05)
nephroprotection effect of these two
antioxidants  either alone or in
combination form on gentamicin-induced
nephrotoxicity. Aminoglycoside
antibiotics have long been used as
antibacterial therapy. Despite their
beneficial effects, aminoglycosides have
considerable oto- and nephro- toxic side
effects®.  The  nephrotoxicity — of
aminoglycoside (represented by acute
tubular necrosis) usually appeared 5 to 10
days after a toxic insult and may be seen
even after discontinuation of
aminoglycosides therapy ™®. In general,
aminoglycosides induced acute kidney
injury results in non oliguric renal failure
(16.31) " Gentamicin induced nephrotoxicity
iIs considered to be conditioned by
increased production of free radicals and
ROS along with initiation of necrosis and
apoptosis in tubular parts of kidneys due
to the accumulation of gentamicin in
these parts®?. In this study the serum
levels of Cr and urea in GS-treated group
(Group 2) was significantly high (p<0.05)
as compared to control (group 1), while
the serum levels of Cr and urea in group
3, 4 and 5 were significantly decreased
(p<0.05) as compared to their levels in
GS-treated group (Group 2).The marked
elevation of serum Cr and urea in group 2
as compared with group 1 give an
indication to the reduction in the
glomerular filtration rate. Since serum Cr
and urea are waste products of protein
metabolism that needed to be excreted by

the kidney, therefore such increase of
serum Cr and urea as reported in our
study confirm an indication of functional
damage of the kidney and these results
were in agreement with other studies
(3032 "In this study we also found that the
combined effects of L-carnitine and
honey were significantly high for nephro
protection (p<0.05) as compared to the
individual effects of L-carnitine and/or
honey alone. The reason of the effects of
L-carnitine in combination with honey
may be due to the synergistic effects that
resulted in the decreased levels of serum
Creatinie and urea due to the
cytoprotective effects of the combination
by inhibition of ROS. Moreever, the
results of this study showed a significant
decrease in the serum levels of GSH with
a significant increase in the contents of
the end product of lipid peroxidation
(MDA) of group 2 as compared with
group 1. Previous studies showed that GS
treatment in rats increase lipid
peroxidation and resulted in decreasing of
GSH concentration as well as tissue
hypoxia in kidneys. Furthermore another
studies showed that GS has induced an
oxidative stress in kidney, evident by
increase of plasma and kidney MDA
concentrations®. MDA is one of the
well-known secondary products
generated after exposure to reactive
oxygen species and free radicals, and may
be used to evaluate oxidative damage by
measuring serum levels of thiobarbituric
acid reactive substance™.This results
were in agreement with other studies®?.
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GSH Dbelongs to antioxidant
defense systems and prevents harmful
effects of free radicals by scavenging
hydroxyl radicals and singlet oxygen®*3,
It is found exclusively in its reduced
form, since the enzyme that reveres it
from its oxidized (GSSG) to reduced
form is constitutively active and inducible
upon oxidative stress and its level in the
tissue is considered a critical determinant
of the threshold for tissue injury,
therefore decreased GSH after gentamicin
treatment due to increased consumption
of GSH in non-enzymatic and enzymatic
removal of oxygen radicals with efflux of
GSSG being the major factor responsible
for maintenance of redox ratio™®.
Concerning the results of this study which
showed gentamicin nephrotoxic effects is
in agreement with similar other studies in
which a significant depletion of GSH in
kidney cells resulting in their damage due
to enhancement of lipid peroxidation®®.
The elevation of GSH levels in the serum
of group 3, 4 and 5, and decrease of MDA
levels in comparison with group 2, was
attributed to the free-radical scavenging
properties of L-carnitine and honey. The
anti-oxidant activity of honey was

Conclusion

In this study we found that the
combination of L-carnitine and honey
provides more encouraging results by
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