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ABSTRACT
Objectives: Ginkgo biloba leaf extract (GBLE) and L-carnitine extract are a commercial product
used as a nutraceutic herbal widely. They have antioxidant and reactive oxygen species (ROS)
scavenger. This study hypothesized that GB and L-carnitine may have protective effects against
pentylenetetrazol (PTZ) induced oxidative damage in kidney in male albino rats.
Materials and Methods: A total of 80 male albino rats were equally divided into eight groups (G1,
control; G2, GBLE; G3, L-carnitine; G4, Pentylenetetrazole; G5&G6, pre and post treated PTZ with
_____________________________________________________________________________________________________
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L-carnitine groups respectively; G7&G8, pre and post treated PTZ with GBLE respectively).
Results: Serum urea, creatinine, uric acid and cystatin c were significantly increased in PTZ group
when compared with control. Also; kidney homogenate MDA and DNA fragmentation were
increased when compared with control while, significant decrease in CAT, SOD, GST and TAC in
PTZ when compared with control. On other hand pre and post-treatment with L-carnitine and GBLE
improved these parameters.
Conclusions: The results revealed that; the treatment with L-carnitine improved these parameters
more than GBLE and the results of post treatment were better than pre-treatment.
Keywords: Pentylenetetrazole; Ginkgo biloba; L-carnitine; oxidative stress; DNA damage; kidney rats.
Therefore, the current study was carried out to
evaluate the protective role of Ginkgo biloba and
L-carnitine extracts against pentylenetetrazol
induced renal toxicity, oxidative stress, and injury
in epileptic rats.

1. INTRODUCTION
Epilepsy is one of the most prevalent and
serious neurologic conditions with high
rates of disability and mortality [1]. Epileptic
patients have liver and kidney damages both
because of the epilepsy itself and antiepileptic
drugs [2].

2. MATERIALS AND METHODS
2.1 Chemicals

Pentylentetrazol (PTZ) kindling model provides a
useful model for post seizure dysfunction,
serving as a screen for potential treatments for
the cognitive and emotional deficits that are
observed in human epilepsy and caused
inflammation
of
brain
tissues
[3].
Pentylenetetrazol
induced
morphological
changes, cell death, apoptosis, neuronal
activation in neuronal cells [4] and memory
dysfunction [5].

Pentylenetetrazol (PTZ): The reagents PTZ,
thiobarbituric acid, 2,4dinitrophenylhydrazine,
5,5′-dithiobis(2-nitrobenzoic
acid),
(−)epinephrine, chlorogenic acid and guanidine
hydrochloride were purchased from SigmaAldrich (St. Louis, MO, USA).
L-carnitine: The reagent L-carnitine (β-hydroxyγ-trimethylaminobutyrate) was purchased from
(Mepacomedifood medicine company) from
(Anshase El-Ramle, Sharqia, Egypt).

Many plant extracts and their products have
been shown to have significant antioxidant
activities, which play important roles in alleviation
and treatment of several ailments [6-10]. Ginkgo
biloba is a popular supplement and one of the
top-selling herbal medicines. Ginkgo biloba
extract is collected from the dried green
leaves of the plant and is available as liquid
extracts, capsules, and tablets [1-11]. Ginkgo
biloba (GB) leaf extract has widely consumed as
herbal nutritional and used in the treatment and
prevention of a variety of diseases as cognitive
enhancers [12]. Gingko contains high levels of
flavonoids and terpenoids, antioxidants that
provide protection against oxidative cell damage
from harmful free radicals [13-15].

Ginkgo biloba: The reagent Ginkgo biloba is
dietary supplement for improving circulation and
memory. It was purchased from (EMA Pharma
pharmaceutical, Nozha, Nasr city, Cairo, Egypt).

2.2 Animals Experiment
The experimental protocol was approved by
Local Ethics Committee and Animals Research.
A total of 80 male Albino rats (Rattus norvigicus)
(120 ±10 g and of 7-8 weeks) were purchased
from the breeding unit of the Egyptian
Organization for Biological Products and
Vaccines (Cairo, Egypt). The rats were kept in
the laboratory for one week before the
experimental work and maintained on standard
diet and water was available ad libitum. Rearing
and treatment of rats all over the experimental
period were conducted in accordance with the
Faculty of Science, Tanta University guide for
animal, approved by Institutional Animal Care
and Use Committee (IACUC-SCI-TU-0026).The
st
rats were equally divided into eight groups. 1
group was control group in which rats never

L-carnitine is a naturally occurring amino acid
derivative that's often taken as a supplement. In
addition it plays a crucial role in the production of
energy by transporting fatty acids into your cells'
mitochondria [16-18], It has also as an
antioxidant that reduces metabolic stress in the
cells. L-carnitine may help increase mitochondrial
function, which plays a key role in disease and
healthy aging [19-21].
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received any treatment. 2nd group was in which
rats were treated with L-carnitine (300 mg/kg
body weight) once per day every other day for 9
rd
days according to Tousson et al. [22]. 3 group
was in which rats were treated with GBLE (100
mg/kg body weight) once per day every other
day for 9 days according to Tousson et al. [22].
4th group was in which rats were injected
intraperitoneal (IP) with pentylenetetrazol (PTZ;
40 mg/kg body weight) once per day every other
th
day for 9 days [22]. 5 group; in which rats were
pre-treated with L-carnitine for 9 days and then
with pentylenetetrazol for another 9 days. 6th
group in which rats were injected IP with
pentylenetetrazol for 9 days and then treated
th
with L-carnitine for 9 days. 7 group in which rats
were pre-treated with GBLE for 9 days and then
injected IP with pentylenetetrazol for another 9
days. 8th group in which rats were injected IP
with pentylenetetrazol for 9 days and then
treated with then treated with GBLE for 9 days.

neutral formalin solution and left for 24–48 h.
The specimens were then dehydrated, cleared
and embedded in paraffin. Serial sections of 5
μm thick were cut using mean of rotary
microtome and stained with Haematoxylin and
Eosin (H&E) [26].

2.7 Immunological Investigation
Immune-labeling of PCNA antigen antibody was
performed [31]. Briefly, the serial sections were
dewaxed, hydrated, and immersed in an antigen
retrieval solution (0.01 M citrate buffer, pH 6.0)
for 15 minutes and autoclaved at 121°C for 15
minutes. They were then treated with hydrogen
peroxide 0.3% and protein block, followed by
incubation with anti-PCNA (clone PC10; 1: 200
Dako, Glostrup, Denmark) at 4°C overnight. The
slides were rinsed three times with PBS,
incubated with anti-mouse IgG secondary
antibodies for 30 minutes at room temperature,
visualized with diaminobenzidine commercial
kits, and finally counterstained with Mayer's
haematoxylin [26].

2.3 Estimation of Kidney Functions
Serum urea, creatinine and uric acid were
determined according to the method of Patton
and Crouch [23] Bowers and Wong [24] while
serum Cystatin C was determined according to
the method of Tizon et al. [25].

2.8 Statistical Analysis
Data were expressed as mean values ± SR and
statistical analysis was performed using one way
ANOVA to assess significant differences among
groups of all treatments.

2.4 DNA Fragmentation
The percentage of DNA fragmentation in kidney
tissues was determined with diphenylamine
spectrophotometric
following
the
method
described by Tousson et al. [26].

2.5 Enzymatic
and
Antioxidant Assays

The criterion for statistical significance was set at
p<0.05, at least, for the biochemical data. All
statistical analyses were performed using SPSS
statistical program, version 21 software package
(SPSS® Inc., USA).

Non-enzymatic
3. RESULTS

Malondialdehyde (MDA) assay was detected in
kidney tissuesby TBARS analysis and measured
as reported by Tousson et al. [18]. Catalase
(CAT) activity was detected according to the
methods of Tousson et al. [27]. Superoxide
dismutase (SOD) was detected according to the
methods of El Atrash et al. [28]. Glutathione-Stranferase (GST) was determined according to
the method of El-Demerdash et al. [29]. Total
antioxidant capacity (TAC) activity was
determined according to the method of Ibrahim et
al. [30].

3.1 Kidney Functions
Serum urea, creatinine, uric acids and cystatin C
levels in PTZ group were significantly increased
when compared with control, L-carnitine and
GBLE groups; On other hand, a significant
decrease in the serum of urea, creatinine, uric
acids and Cystatin C levels in PTZ+ L- carnitine
and in L-carnitine + PTZ groups when compared
with PTZ group. Also; there were significantly
decreased in PTZ+GBLE group and GBLE+PTZ
group when compared with PTZ group (Fig. 1a 1d).

2.6 Histological Examination

3.2 DNA Fragmentation

Kidney was immediately removed from the
dissected rats and divided into small pieces and
immediately fixed by immersion in 10% buffered

DNA fragmentation levels in kidney in PTZ
group were significantly increased when
3
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compared with control, L-carnitine and GBLE a
groups; On other hand, a significant decreased
changes in DNA fragmentation level in kidney in
PTZ+ L- carnitine and L-carnitine + PTZ group
when compared PTZ group. There was
significantly decrease in PTZ + GBLE and
GBLE+ PTZ group when compared with PTZ
group (Fig. 2).

3.3 Enzymatic
and
Antioxidant Assays

Non-enzymatic

SOD, CAT, GST and TAC levels in PTZ group
showed significant decrease when compared
with control, L-carnitine and GBLE groups. On
the other hand, MDA levels in PTZ group showed
significant increase when compared with control,

Fig. 1. Serum creatinine, urea, uric acids and Cystaitin C levels in different groups under
a
b
study. ( ) Significant difference compared to control group. ( ) highly significant difference
compared to PTZ group, where G1, control group; G2, L-carnitine group; G3, GBLE group; G4,
PTZ group; G5&G6, pre- and post- treated PTZ with L-carnitine groups respectively; G7&G8,
pre- and post- treated PTZ with Ginkgo biloba respectively
4
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Fig. 2. Changes in kidney DNA fragmentation levels in different groups under study. (a)
b
Significant difference compared to control group. ( ) highly significant difference compared to
PTZ group, where G1, control group; G2, L-carnitine group; G3,GBLE group; G4, PTZ group;
G5&G6, pre- and post- treated PTZ with L-carnitine groups respectively; G7&G8, pre- and posttreated PTZ with GBLE respectively
L-carnitine and GBLE groups. In contrast, MDA
levels in pre-treated PTZ group with L-carnitine
or with GBLE groups (as in G5 & G7) were
significantly decreased when compared with PTZ
group while catalase, SOD, GST and TAC levels
in pre-treated PTZ group with L-carnitine or with
GBLE groups (as in G5 & G7) were significantly
increased when compared with PTZ group. MDA
levels in post treated PTZ group with L-carnitine
with GBLE groups (as in G6 & G8) were
significantly decreased when compared with PTZ
group while catalase, SOD, GST and TAC levels
in post treated PTZ with L-carnitine with GBLE
groups (as in G6&G8) were significantly
increased when compared with PTZ group
(Table 1).

degeneration, tubular swelling, and some tubules
are necrotic, multiple foci of haemorrhage,
dilatation and congestion of blood vessels (Fig.
3D). Examination of kidney sections of rats pretreated groups with L-carnetine (G5) or GBLE
(G7) revealed a mild degree of improvement in
renal tubules and glomeruli where a moderate
inflammatory infiltration and moderate vacuolated
renal tubules (Fig. 3E & 3G). On the other hand;
Kidney sections of rats post-treated with Lcarnetine (G6) or GBLE (G8) revealed a good
degree of improvement in renal tubules and
glomeruli where the Kidney tissue restored most
of its normal structure (Fig. 3F & 3H).

3.4 Histological Examination

The detection and distribution of PCNA
immunoreactivity (PCNA-ir) in kidney sections in
the different groups were showed. Kidney
sections in control (G1) group showed negative
expression for PCNA-ir(grade 0) (Fig. 4A), while;
faint positive to negative reactions for PCNA
expressions (grade 1 & 0 respectively) in both
renal tubules and glomeruli in kidney sections in
L-carnetine (G2) and GBLE (G3) groups
(Fig. 4B & 4C). Moderate positive expression
for PCNA-ir (grade 4) was detected in renal
tubules and glomeruli in kidney sections in PTZ
group (Fig. 7D). Moderate positive (grade 4)
expression for PCNA-ir in kidney sections in
pre-treated with L-carnetine and PTZ (G5) while

3.5 Immunological Investigation

The histological examination in kidney of control
(G1), L-carnetine (G2) and GBLE (G3) groups
showed normal structure of renal tubules
and glomeruli. The renal corpuscle consisted of
tuft of blood capillaries surrounded by the
Bowmann’s capsule. The renal tubules included
proximal convoluted tubules lined by large
pyramidal cells with a brush border and distal
convoluted tubules lined by cuboidal cells (Fig.
3A - 3C). Kidney sections of PTZ (G4) group
revealed remarkable changes in the renal cortex
versus control animals. These changes were
shrinkage of the glomeruli, tubular epithelial cells
5
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mild positive expression (grade 2) for PCNA-ir in
kidney sections in post-treated with L-carnetine
and PTZ (G6) (Fig. 4E & 4F). Kidney sections
in pre-treated with ginkgo biloba and PTZ (G7)

also in post-treated with ginkgo biloba and
PTZ (G8) revealed mild to moderate reaction
(grade 2 to 3 respectively) for PCNA-ir (Fig. 4G &
4H).

Fig. 3A-3H. Photomicrographs of rat kidney sections in the different groups stained with H& E.
A-C: kidney sections in control, L-carnitine and GBLE groups respectively showed normal
structure of renal cortex with normal glomeruli, structure (G) and renal tubules (Tb). D: kidney
sections in PTZ group showed remarkable changes in the renal cortex versus control animals,
these changes were shrinkage of the glomeruli, tubular epithelial cells degeneration, tubular
swelling, some tubules are necrotic, multiple foci of haemorrhage, dilatation and congestion of
blood vessels. E&G: kidney sections in PTZ+L-carnitine and PTZ+ GBLE groups respectively
showed revealed a mild degree of improvement in renal tubules and glomeruli where a
moderate inflammatory infiltration and moderate vacuolated renal tubules. F&H: kidney
sections in L-carnitine+PTZ and GBLE+PTZ groups showed revealed a good degree of
improvement in renal tubules and glomeruli where the Kidney tissue restored most of its
normal structure
6
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Table 1. Changes in antioxidant and oxidative stress in different groups
Groups
G1
G2
G3
G4
G5
G6
G7
G8

MDA(n mole/gm
tissue)
b
23.67±1.76
b
25.33±1.9
24.33±1.90b
a
58.50±3.45
39.00±2.42ab
ab
31.83±1.86
34.67±1.82ab
36.67±1.97ab

CAT(U/g)

SOD(U/gm)
b

1.21±0.03
b
1.45±0.02
1.26±0.04b
a
0.50±0.08
0.81±0. 04ab
ab
1.40±0.03
0.93±0.04ab
0.93±0.09ab

b

1168±15.3
b
1032±16.21
1008±11.92b
a
356.7±8.4
549.2±11.43ab
b
992.5±19.4
655.8±10.0ab
852.5±15.26ab
a

GST(U/g)

TAC(m Mole/L)
b

2.30±0.15
b
1.80±0.05
1.48±0.10b
a
0.68±0.07
1.55±0.04b
b
1.86±0.12
1.25±0.09b
1.70±0.05b

b

0.88±0.06
b
0.83±0.07
0.73±0.06b
a
0.30±0.05
0.35±0.07a
b
0.65±0.007
0.41±0.007a
0.52±0.007ab
b

Data are expressed as mean ± S.E.M of 10 observations. ( ) significant difference compared to control group. ( )
highly significant difference compared to PTZ group, where G1, control group; G2, L-carnitine group; G3, GBLE
group; G4, PTZ group; G5&G6, pre- and post- treated PTZ with L-carnitine groups respectively; G7&G8, pre- and
post- treated PTZ with GBLE respectively

Fig. 4A-4H. PCNA-ir expressions in rat kidney sections in different groups under study. A&B:
Negative and mild expression in control and L-carnitie groups. C: Negative expression Ginkgo
biloba group. D: Moderate expression in co-administrated PTZ group White arrows indicate
moderate expression of PCNA renal tissues. E&F: Moderate and mild expression in PTZ+Lcarnitie and L-carnitine + PTZ groups. G: Mild expression in PTZ+Ginkgo biloba group. H:
Moderate expression in Ginkgo biloba +PTZ group White arrows indicate moderate expression
of PCNA renal tissues
7
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administration in homogenate of rat kidney when
compared to control animals. The study agree
with Dillioglugil et al. [35] reported that; an
increase in MDA levels in liver and kidney after
sound stimulate induced single and repeated
convulsant seizure by PTZ. Also; Rodrigues et al.
[36] reported that; an increase in MDA level in
liver and serum after PTZ administration. Also;
Koyuncuoglu et al. [5] reported that increase in
MDA level in brain homogenate after PTZ
administration in rats induced with an epileptic
seizure. This reduction is possibly due to the
modulator activity of L-carnitine in the antioxidant
enzymes in the liver and kidney of adult rats. The
present findings indicate that the effects of GBLE
against oxidative damage may be due to its
antioxidant and free radical-scavenging activity.
The study agrees with Tousson et al. [22] who
reported that L-carnitine administration has
decreased levels of MDA in brain tissues in a rat
seizure model.

4. DISCUSSION
Patient with epilepsy may suffer from renal or
hepatic dysfunction that interferes with their
antiepileptic drug treatment as well as their
seizures. Recently there has been an increasing
interest in the biochemical effects of medical
plants with antioxidant properties, as they could
be candidates for the prevention of oxidative
damage [2]. This imbalance between the oxidant
and antioxidant defenses may increase the risk
of recurrent seizures [30].
This study conducts a biochemical investigation
into whether L-carnitine and GBLE has a
protective effect on pentylenetetrazole induced
epilepsy in kidney male rats. The results of the
studies indicate that pentylenetetrazole induced
oxidative stress and tissue damage by increasing
lipid peroxidation in the liver and kidney tissues
and decreasing the level of antioxidant enzymes.

Catalase serves as an antioxidant defense
mechanism and is primarily responsible for the
removal of H2O2 from cells form of oxygen and a
normal cellular metabolite. Glutathione-STranseferase is one of the endogenous
detoxifying antioxidant enzymes that lead to the
formation of oxidized glutathione conjugates.
Reduced GSH participates in the detoxification of
xenobiotics as a substrate for the enzyme GST.
Glutathione and other thiol containing proteins
play a crucial key role in cellular defense against
toxicity [36,37].

A significant rise in creatinine, urea and uric
acids levels were observed after PTZ
administration in serum when compared to
control animals. On the other hand, a significant
decrease in creatinine, urea and uric acids levels
were observed in serum when treated with Lcarnitine. This decreased is possibly due to the
modulatory activity of L-carnitine in the
antioxidant enzymes in the kidney of adult rats.
This indicates that L-carnitine inhibits kidney
damage as free radical scavenger. Similarly,
Tousson
[20]
reported
that
L-carnitine
administration decrease the levels of creatinine,
urea and uric acids in liver rats after induced with
methotrexate. Treatment with pre and post GBLE
significantly decreased creatinine, urea and uric
acid level [20].

In the present study; a significant decrease in
SOD, catalase, GST and TAC levels were
observed after PTZ administration. Also;
previous study was reported, PTZ induced
seizure shows marked reduction of antioxidant
enzymes like glutathione reductase [38].

Oxidative stress can induce the accumulation of
free radicals, destroy the antioxidant defense
system, and inhibit the activities of antioxidant
enzymes [27].

Köteles et al. [39] suggested that TAC levels
were inversely correlated with cytogenetic
radiation-induced damage in man, which means
that antioxidant capacity is a protective factor
against radiation hazard effects. These results
are in accordance with Tousson et al. [22]; who
showed marked reduction in antioxidant enzyme
(SOD and catalase) in the PTZ-induced kindled
group which leads to the production of free
radicals and existence of oxidative stress in the
brain. Also; Kumar and Rajkapoor [40] reported
reduction in antioxidant level (SOD and catalase)
after PTZ administration brain of rat. Also; Rauca
et al. [41]; reported that PTZ-induced reduction in
SOD activity in brain homogenate.

Lipid peroxidation, which is a normal
phenomenon that occurs continuously at low
levels in every individual, is the most common
consequence of oxidative stress [31]. MDA is the
last product of lipid peroxidation and is toxic to
cells and cell membranes [32]. MDA elevate was
reported to be present in newly diagnosed
patients as an indicator of imbalance in the
oxidative state [33,34].
In the present study, a significant increase in
MDA levels was observed after PTZ
8
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The current results agree with Abdel-Wahab et
al. [42] who reported that decrease in TAC level
after PTZ administration in rat hippocampus. Our
current results agree with Toklu et al. [43] who
have reported decrease levels of TAC in
urogenital organs in rat after administration of
nicotine. Also; Goraca et al. [44] reported that;
TAC associated with increased levels of lipid
peroxidation and production of reactive oxygen
species in liver and heart, depending on timing
and distance from the field.

reduction is possibly due to the modulator activity
of L-carnitine in the antioxidant enzymes in the
serum of adult rats. This indicates that L carnitine
inhibits kidney damage as free radical scavenger
[48].
PTZ induced oxidative stress leading to the
generation of free radicals which play an
important role in lipid peroxidation, DNA damage
and protein oxidation. Therefore, it could be
suggested that the oxidative stress induced by
PTZ may mediate the disturbance in cellular
function and cell injury. A significant rise in DNA
fragmentation levels in kidney homogenate was
observed after PTZ administration when
compared to control animals. This result is
accepted by Dipti et al. [49] who reported
increase in DNA fragmentation after lead induced
oxidative stress. Also; Reyes et al. [50] has been
shown that the increasing reactive products may
give rise to deoxyribonucleic acid (DNA) injury
during and as a result of lipid and protein
oxidation in ureteral obstruction. Injury may also
be greater with a decrease in antioxidant enzyme
activities due to a reduction in antioxidant
products and increased oxidant products in the
cells in association with obstruction.

In the present study, rats treated with GBLE and
L-carentine showed a significant decrease in the
levels of MDA, and an increase in SOD, CAT,
and GST activities in kidney as compared to
control group. On the other hand, an
improvement in the antioxidant status was
observed in rats co-treated with both L-carentine
and PTZ. Our results are in a good accordance
with those obtained by Tousson et al. [22] who
found that GBLE and L-carentine enhanced the
antioxidant status and decreased the incidence
of free radical-induced lipid peroxidation in the
central nervous system of rats. Also; our current
results agree with Tousson et al. [18] who
studied the cardio-protective effects of L-carnitine
on rat cardiac injury, apoptosis, and oxidative
stress caused by amethopterin.

In the current study the kidney sections when
PTZ administration showed remarkable changes
in the renal cortex versus control animals. These
changes were shrinkage of the glomeruli, tubular
epithelial cells degeneration, tubular swelling,
some tubules are necrotic, multiple foci of
hemorrhage, dilatation and congestion of blood
vessels Treatment with L-carnitine or GBLE
revealed mild to moderate improvement in kidney
sections. The histopathological results showed
that, kidney of rats treated with GBLE showed
moderate to good degree of improvement in
Malpighian corpuscles in the kidney. So; PTZ led
to oxidative stress in the rat kidney, while GBLE
significantly prevented PTZ - induced oxidative
stress. In the present study L-carnitine
supplementation enhancement of renal damage
induced by PTZ, and will be of major interest to
be used as an adjuvant therapy under these
conditions. L-carnitine is essential for the normal
oxidation of fatty acids by the mitochondria and is
involved in the transesterification and excretion
of acyl-CoA esters, the oxidation of branched
chain aketo acids, and removal of potentially
toxic
acylcarnitine
esters
from
within
mitochondria [51]. It is known that L-carnitine and
its derivatives prevent the formation of ROS,
scavenge free radicals and protect cells from
pre-oxidative stress [52].

This results accepted to Bykov et al. [45] who
have reported that L-carnitine administration
have increased levels of TAC in liver and kidney
tissues in a mouse seizure model El-Gindy et al.
[46]; Zhang et al. [47] have reported increase
levels of TAC as effects of GBLE of inhibition of
total antioxidant activity. The present findings
indicate that the effects of GBLE against
oxidative damage may be due to its antioxidant
and free radical-scavenging activity.
Cystatin C is one of the major protectors of the
intact glomerular basement membrane from
damage by cysteine proteinases. It is isolated
from urine in cases of tubular dysfunction while
its serum level is increased in cases of impaired
glomerular filtration rate [48]. Our present study
showed that a significant increase in Cystatin C
levels was observed after PTZ administration in
serum of rat when compared to control animals.
The altered glomerular filtration rate also
detected by the elevated serum Cystatin C as it
is an early marker of kidney affection than
ordinary markers (e.g. creatinine) and can detect
mild to moderate kidney affection. A significant
reduction in Cystatin C levels was observed in rat
kidney when treated with L-carnitine. This
9
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The intensity of PICNA-ir on kidney sections in
PTZ administration detect moderate expression.
pre-treated and post-treated with L-carnitine
detect moderate and mild expression positive
reaction of PCNA-ir. Kidney pre-treated with
GBLE detect mild expression while,post-treated
with GBLE detect moderate expression of PCNA
renal tissues. So, it is therefore possible that Lcarnitine could scavenge free radicals and
produce beneficial effects against PTZ kidney
damage. Also; data so far obtained from this
study would suggest that administration of GBLE
after or before PTZ challenge may have
beneficial effects that could possibly be ascribed,
in part, to its regulation of the oxidant/anti-oxidant
balance. So, it is therefore possible that GB
could scavenge free radicals and produce
beneficial effects against PTZ damage and
PCNA alteration in kidney. The current study
agrees with Peng et al. [53] who reported that
Ginkgo has effectively suppressed the up
regulated PCNA in Benign Prostate Hyperplasia.
The present study agrees with Tousson et al.
[20] who reported that PCNA expressions
significantly decreased in liver and kidney
sections after the treatments of Methotrexate
with L-carnitine.

3.

4.

5.

6.

5. CONCLUSIONS
Pentylenetetrazole induced changes in kidney
functions and structure, oxidative stress and
DNA damage in male rats. The treatment with lcarnitine extract improved these changes more
than Ginkgo biloba leaf extracts and the results
of post treatment were better than pre-treatment.
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