
Abstract
The aim of this study was to investigate the effect of Taraxacum officinale extract (TOE) on gentamicin-induced reproductive damage in 
male rats.  Totally, 24 male Sprague Dawley rats were divided into four groups: Group I (n=6); referred as control, physiological saline was 
intraperitoneally (IP) administered. Group II (n=6); referred as gentamicin (G), 80 mg/kg gentamicin sulphate (GS) was injected IP. Group 
III (n=6); referred as G + TOE150, 80 mg/kg GS and 150 mg/kg TOE was given IP. Group IV (n=6); referred as G+TOE200 (n=6), 80 mg/kg 
GS and 200 mg/kg TOE was administered IP. The treatment continued for consecutive 8 days. The cauda epididymal semen samples and 
testes tissues were collected. Routine semen examinations were performed and oxidative stress levels of testicular tissues were assayed. 
Reproductive organ weights [total testes weight (TTW) and total cauda epididymal weights (TCEW)] were recorded. GS administration 
significantly decreased sperm motility (P<0.01), glutathione peroxidase (GPx) activity (P<0.001) and glutathione (GSH) level (P<0.05), and it 
significantly increased tissue malondialdehyde (MDA) level (P<0.01) in comparison with the control group. However, a statistical increase in 
sperm motility of GT150 (P<0.01) group and in GPx activities of both GT150 and GT200 (P<0.01) groups as well as a statistical decrease in MDA 
levels of GT150 and GT200 (P<0.001) groups were determined when compared with the G group. In conclusion, short-term administration 
of GS causes lipid peroxidative damages in testes as well as decreases in sperm motility. However, TOE has a moderate ameliorative effect on 
sperm motility reductions, but marked improvement effect on lipid peroxidative testicular damages induced by GS.
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Erkek Ratlarda Gentamisinin İndüklediği Üreme Hasarına Karşı 
Karahindiba (Taraxatum officinale) Ekstresinin Koruyucu Etkisi

Özet
Bu çalışmanın amacı, gentamisinin erkek ratlarda oluşturduğu reprodüktif hasar üzerine karahindiba ekstresinin (Taraxacum officinale 
extract, TOE) etkilerini araştırmaktı. Toplam 24 adet erkek Sprague Dawley rat dört gruba bölündü: Grup I (n= 6) kontrol grubu olarak 
adlandırıldı ve hayvanlara intraperitonal yolla fizyolojik tuzlu su uygulandı. Grup II (n=6) gentamisin (G) olarak adlandırıldı ve hayvanlara 
80 mg/kg gentamisin sülfat (GS) intraperitonal (IP) yolla enjekte edildi. Grup III (n=6) G + TOE150 olarak adlandırıldı, 80 mg/kg GS ve 150 
mg/kg TOE hayvanlara IP yolla enjekte edildi. Grup IV G+TOE200 (n=6) olarak adlandırıldı ve 80 mg/kg GS ile 200 mg/kg TOE hayvanlara IP 
yolla enjekte edildi. Tedavi ardışık 8 gün boyunca uygulandı. Kauda epididimal sperm örnekleri ve testis dokuları toplandı. Rutin sperma 
muayeneleri yapıldı ve testis dokularının oksidatif stres düzeyleri ölçüldü. Reprodüktif organ ağırlıkları [toplam testis ağırlığı (TTW) ve toplam 
kauda epididimis ağırlıkları (TCEW)] kaydedildi. GS uygulaması önemli ölçüde sperm motilitesini (P<0.01), glutatyon peroksidaz (GPx) 
aktivityesini (P<0.001) ve glutatyon (GSH) düzeyini (P<0.05) düşürdü ve önemli derecede doku malondialdehit (MDA) düzeyini (P<0.01) 
kontrol grubuna kıyasla artırdı. Ancak, istatistiksel olarak G grubuna kıyasla GT150 grubunun sperm motilitesinde (P<0.01)  ve GT150, GT200 
gruplarının GPx aktivitelerinde (P<0.01) bir artış olduğu gibi, GT150 ve GT200 gruplarının MDA düzeylerinde (P<0.001) bir düşüş belirlendi. 
Sonuç olarak, kısa süreli GS uygulaması  testislerde lipit peroksidasyona sebep olduğu gibi sperm motilitesinde de azalmaya sebep olmuştur. 
Bununla birlikte, TOE sperm motilitesinin düşüşünde makul oranda iyileştirici etkiye sahiptir, fakat GS indüklü lipid peroksidatif testiküler 
hasar üzerine belirgin etkisi vardır.
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Protective Effect of Dandelion (Taraxacum officinale) Extract Against 
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INTRODUCTION

Taraxacum officinale, known as dandelion or lion tooth, 
is a plant belonging to Asteraceae (composite) [1]. It has 
been used as protective and curative for many disease and 
preservative for nutrients [2]. It has been reported that 
an improvement was observed in the endogenous anti-
oxidant profile by applying roots and leaves of Taraxacum  
officinale to the rats [3-5]. Taraxacum officinale extract (TOE) 
is comprised of beta carotene, provitamin A, xanthophyll, 
chlorophyll, vitamins C and D, B-complex vitamins, 
choline, iron, silicon, magnesium, sodium, potassium, zinc, 
manganese, copper and phosphorus that almost all of 
these items are known as strong free radical scavengers. 
It has been found that these structures are strong free 
radical scavenger and to inhibit lipid peroxidation. The 
presence of fatty acids, enzymes, vitamins and minerals 
in various ratios and amounts are demonstrated by 
the phytochemical studies made upon the Taraxacum 
officinale [2,6]. Taraxacum officinale extract particularly ethyl 
acetate fraction has bioactive phytochemicals effects 
which can eliminate the reactive oxygen species in vitro 
medium and it protects DNA against damages of reactive 
oxygen species (ROS) [7].

Gentamicin is an aminoglycoside antibiotic and effective 
against various microorganisms [8]. It has been reported 
that gentamicin adversely affects phosphatase activity and 
sperm count in male rats [9]. In addition, it was emphasized 
that gentamicin induced the ascorbic acid mobilization 
from testis and by this way decrease of the reproductive 
potential [10].

Gentamycin inhibits cell division of gem cells and protein 
synthesis in the testis, damages the testicular tissue and 
reduces sperm count, sperm motility, and sperm viability by 
increasing the free radical formation and lipid peroxidation 
and by decreasing antioxidant enzyme levels [11,12]. Oxidative 
stress is an important factor which influences fertility 
potential of spermatozoa by lipid peroxidation which may 
result in sperm dysfunction [13]. Reactive oxygen species 
(ROS) has pathological roles in male infertility [14]. 

There was no data in literature about protective effect of 
dandelion (Taraxacum officinale) extract against gentamicin- 
induced reproductive damage in male rats.

The present study aimed to evaluate the protective 
effect of Taraxacum officinale extract against gentamicin-
induced reproductive damage in male rats.

MATERIAL and METHODS

The approval of Atatürk University Animal Experimenta-
tions Local Ethics Committee (Approval number: 2013/132) 
was taken before starting the study.

 Plant Material

T. officinale L. samples were collected in September 2013 
from Erzurum (Turkey) and identified by Saban KORDALI 
(Atatürk University, Faculty of Agriculture, Department of 
Plant Protection, Erzurum). A voucher specimen has been 
deposited in the Herbarium of Ataturk University, Erzurum 
(Turkey). 

Preparation of the Samples

Plant materials were dried under shade and powdered 
coarsely before extraction. The dried T. officinale L samples 
were powdered in a blender and then 100 g of sample 
was extracted individually with 500 mL ethanol at room 
temperature. The extract was filtered and evaporated to 
dryness in a vacuum at 40°C with a rotary evaporator after  
48 h. Filtration, the organic solvents were evaporated under 
reduced pressure and temperature. The dried extracts 
were stored at 4°C until used. The extract was dissolved in 
0.5% aqueous carboxymethylcellulose (CMC) suspension 
in distilled water prior to intraperitoneally administration  
to animals by using needle eight days.

Animals and Experimental Procedure

In the study, 24 male Sprague Dawley rats aged 
eight weeks old and weighted 250-300 gr, were used. 
The animals were obtained from Atatürk University 
Experimental Research Centre and housed in standard 
laboratory conditions. Commercial pellet chow and fresh 
drinking water were available ad libitum. Rats were divided 
into four groups. I. group (n= 6) referred as control group 
and physiological saline was intraperitoneally (IP) adminis-
tered. II. group (n=6) referred as Gentamicin (G) and 80 
mg/kg gentamicin sulphate (GS) was injected to animals. 
III. Group (n=6) referred as G + TOE150, 80 mg/kg GS and 
150 mg/kg TOE were injected IP to the animals. IV. Group, 
referred as G+TOE200 (n=6), 80 mg/kg GS and 200 mg/
kg TOE were injected IP to the animals. The treatment 
continued for consecutive 8 days. The animals were 
tranquilized (xylazine, 10 mg/kg IP) and sacrificed at the 
end of the 8th day of study. 

Collection of Samples

Following decapitation procedure, the testes and 
cauda epididymidis of the rats were removed from the 
body and cleaned from adipose or connective tissues 
with anatomical scissors and tweezers. Cauda epididymal 
semen samples and testes tissues were collected. Routine 
semen examinations were performed and oxidative stress 
levels of testicular tissues were assayed. Reproductive 
organ weights [total testes weight (TTW) and total cauda 
epididymides weights (TCEW)] were recorded. 

Semen Evaluation

One of cauda epididymidis was used to obtain semen 
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sample for each animal. For this purpose, randomly selected 
cauda epididymidis was minced in Petri dish including 
5 mL of physiological saline. To provide the migrations 
of spermatozoa from cauda epididymidis to fluid, the 
solution-tissue mixture was incubated in a warmed stage 
at 35°C for 5 min. Following the incubation period, cauda 
epididymidis residue was removed by using anatomical 
tweezers from the Petri dish. The fluid remaining in the 
Petri dish was used as semen sample. Evaluation of semen 
was conducted using routine spermatological parameters 
including motility, dead sperm rate and morphological 
examination of spermatozoa. To evaluate the percentage 
of sperm motility, light microscope (Primo Star; Carl 
Zeiss, Oberkochen, Germany) equipped with the heated 
stage was used. Briefly, a slide was placed on a heated 
stage warmed up to 35°C placed on a conventional light 
microscope. Approximately 20 µL of semen sample was 
dropped on the slide. The percentage of sperm motility was 
detected by visual investigation of the sample. To estimate 
the sperm motility, randomly selected three different fields 
from each sample were evaluated. The average of three 
field estimations was calculated as the final motility score  
of the sample [15,16].  

To determine the percentage of morphological ab- 
normality of spermatozoa, the method (with a little 
modification by using only eosin dye instead of eosin-
nigrosin dye) described by Turk et al.[15] was used. Briefly, 
two slides for each semen sample were stained with eosin 
dye. Then, the slides were evaluated under light microscope 
at 400x magnification with the help of immersion oil 
(immersion oil for microscopy type A, no: 1.515; Nikon, 
Tokyo, Japan). Two hundred spermatozoa from each slide 
were examined and the numbers of spermatozoa with 
abnormal head were expressed as percentage.

Sperm viability was evaluated with light microscope 
at 400x magnification with the help of immersion oil 
(immersion oil for microscopy type A, no: 1.515; Nikon, 
Tokyo, Japan) after eosin nigrosin staining [17]. The smear 
was prepared for counting. A total of 200 cells were counted 
and the results are presented as percentages.

Biochemical Evaluations of Testicular Tissues

For assaying the levels of MDA, GSH and the activities 
of SOD, CAT, the homogenates were centrifuged for 15 

min at 1000 g at +4°C while to assay the GPx activity of 
testicular homogenates were centrifuged for 20 min at 
9.000 g at +4°C. Following the centrifugation process, the 
obtained supernatant was subjected to enzyme assays as 
soon as possible. The homogenisation of testicular tissues 
was carried out in Teflon-glass homogenizer with a buffer 
containing 1.15% KCl to obtain 1:10 (w/v) whole homogenate.

The malondialdehyde (MDA) level of testicular tissues 
was measured by the thiobarbituric acid reaction method 
of Placer et al.[18]. The values of MDA were expressed as 
nmol/g-1 tissue. The CAT activity of testicular tissue was 
determined according to the method of Goth [19]. The 
values of CAT were expressed as kU/g-1 protein. The SOD 
activity of testes was measured as the level of decrease 
in the absorbance at 560 nm and SOD values of testicular 
homogenates were expressed as EU/mg protein. To assay 
superoxide dismutase (SOD) activity of testicular tissues, 
the method of Sun et al.[20] was used. The GPx activity of 
testes was determined using the method of Matkovics 
et al.[21]. The GPx activity of testicular homogenates was 
expressed as U/mg protein. The GSH content of testicular 
homogenates was determined at 412 nm according to 
the method; described by Ball [22], Fernandez and Videla [23]. 
GSH levels were expressed as mmol/ g-1 tissue. The protein 
content of the testicular tissues was measured according to 
the method described by Lowry et al.[24]. 

Statistical Analysis 

Statistical comparisons of data were analysed using 
General Linear Model/Repeated Measures (SPSS, Version 
IBM 20.0 Microsoft, Chicago, IL, USA) in-group comparisons. 
Data were expressed as mean±standard error of the mean 
(SEM). Differences were considered significant when P<0.05.

RESULTS

In Table 1, motility of G group was significantly lower 
when compared to control group (P<0.01). There were 
no differences in terms of dead sperm rate, viable sperm 
rate, total abnormality, TTW and TCEW among all groups 
(P>0.05). In Fig. 1, MDA level of G group was significantly 
higher than in control and treatment groups (P<0.01). In 
Fig. 2-3, glutathione peroxidase (GPx) and glutathione 
(GSH) levels in G group were lower than the other groups 

Table 1. The values (Mean ±SEM) of reproductive (spermatological and testicular) parameters in male rats used

Tablo 1. Kullanılan erkek ratların reprodüktif (spermatolojik ve testiküler) parametre değerleri (Ortalama± SEM)

Groups Motility (%) Viability Rate (%) Dead Rate (%) Abnormal Head Rate (%) Testis Weight (g) Cauda Epididymal Weight (g)

Control 62.30±1.10c 29.80±0.93 41.78±1.76 13.08±1.27 2.91±0.06 0.41±0.01

G 44.03±1.78a 27.58±0.16 37.58±2.56 13.65±1.41 2.85±0.01 0.42±0.02

GT150 52.80±1.26b 26.53±0.14 45.68±2.57 12.00±0.80 2.75±0.08 0.39±0.03

GT200 48.48±1.69ab 26.96±0.92 37.81±1.84 13.73±1.65 2.77±0.07 0.41±0.02

P ** -- -- -- -- --
a-c The values represented by different letters within the same row are significantly different from each other, ** P<0.01
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Fig 1. Mean malondialdehyde values (±SEM) of the groups 
studied

(a-b): Different letters on the columns indicate the statistical 
differences (P<0.01); G: Gentamicin; GT150: 80 mg/kg 
gentamicin sulphate and 150 mg/kg Taraxacum officinale 
extract; GT200: 80 mg/kg gentamicin sulphate and 200 mg/
kg Taraxacum officinale extract

Şekil 1. Çalışılan gruplardaki ortalama malondialdehit değer-
leri (±SEM)

(a-b): Sütunlardaki farklı harfler istatistiksel farklılıkları belirtir 
(P<0.01); G: Gentamisin; GT150: 80 mg/kg gentamisin sulfat 
ve 150 mg/kg Taraxacum officinale ekstrakt; GT200: 80 mg/kg 
gentamisin sulfat ve 200 mg/kg Taraxacum officinale ekstrakt

Fig 2. Mean glutathione peroxidase values (±SEM) of the 
groups studied

(a-b): Different letters on the columns indicate the statistical 
differences (P<0.01); G: Gentamicin; GT150: 80 mg/kg 
gentamicin sulphate and 150 mg/kg Taraxacum officinale 
extract; GT200: 80 mg/kg gentamicin sulphate and 200 mg/
kg Taraxacum officinale extract

Şekil 2. Çalışılan gruplardaki ortalama glutatyon peroksidaz 
değerleri (±SEM)

(a-b): Sütunlardaki farklı harfler istatistiksel farklılıkları belirtir 
(P<0.01); G: Gentamisin; GT150: 80 mg/kg gentamisin sulfat 
ve 150 mg/kg Taraxacum officinale ekstrakt; GT200: 80 mg/kg 
gentamisin sulfat ve 200 mg/kg Taraxacum officinale ekstrakt

Fig 3. Mean glutathione values (±SEM) of the groups studied

(a-b): Different letters on the columns indicate the statistical 
differences (P<0.01); G: Gentamicin; GT150: 80 mg/kg 
gentamicin sulphate and 150 mg/kg Taraxacum officinale 
extract; GT200: 80 mg/kg gentamicin sulphate and 200 mg/
kg Taraxacum officinale extract

Şekil 3. Çalışılan gruplardaki ortalama glutatyon  değerleri 
(±SEM)

(a-b): Sütunlardaki farklı harfler istatistiksel farklılıkları belirtir 
(P<0.01); G: Gentamisin; GT150: 80 mg/kg gentamisin sulfat 
ve 150 mg/kg Taraxacum officinale ekstrakt; GT200: 80 mg/kg 
gentamisin sulfat ve 200 mg/kg Taraxacum officinale ekstrakt
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(P<0.001, P<0.05; respectively). In Fig. 4, the lowest SOD 
levels were found in control and G groups while the 
highest level was in GMT200 group (P<0.001). In Fig. 5, the 
CAT activity was found lower in G group than the all other 
groups (P<0.001).

DISCUSSION

It has been shown that Taraxacum officinale extract 
obtained from its flower inhibits the damage resulting 
from reactive oxygen species, protects DNA from ROS and 
has influence on nitric oxide damage [25,26].  

There are limited literature data demonstrating the 
efficacy of Taraxacum officinale extract on reproductive 
parameters in rats. Due to restricted literature data our 
findings generally were interpreted by comparison with 
different texture parameters.  

In a study conducted by sublethal dose of dandelion 
extract, Tahtamouni et al.[27] carried out the aqueous extract 

of Taraxacum officinale orally to adult male rats for 60 days  
in two different sublethal doses; 1/10 LD50 as high dose 
and 1/20 LD50 as low dose (n=11). The average percentage 
of sperm showing progressive motility showed a marked 
decrease in both the low and high dose-receiving groups 
(33.9±7.8% and 30.7±7.8%, respectively) in comparison to 
the control group (85.1±6.2%) (P≤0.0001). In addition, the 
percentage of sperm with normal morphology decreased 
significantly in the low- and high dose-receiving groups 
(85.3±7.6% and 78.9±6.1%, respectively) as compared to 
the control group (95.2±6.1%) (P≤0.0001). 

In this study, GS decreased sperm motility in comparison 
with the control group. However, 150 mg/kg but not 200 
mg/kg TOE administration to GS-treated rats reversed the 
reduction in sperm motility when compared with the G 
group. Our results demonstrated gentamicin produces 
increase in MDA levels (P<0.01) but decreases the activities 
of SOD, GPx, catalase and GSH levels. So, it is concluded 
gentamicin induces functional defect of spermatozoa. 
Besides, it is thought that the elimination of the reactive 
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Fig 4. Mean superoxide dismutase values (±SEM) of the 
groups studied

(a-b): Different letters on the columns indicate the statistical 
differences (P<0.01); G: Gentamicin; GT150: 80 mg/kg 
gentamicin sulphate and 150 mg/kg Taraxacum officinale 
extract; GT200: 80 mg/kg gentamicin sulphate and 200 mg/
kg Taraxacum officinale extract

Şekil 4. Çalışılan gruplardaki ortalama süperoksit dismutaz 
değerleri (±SEM)

(a-b): Sütunlardaki farklı harfler istatistiksel farklılıkları belirtir 
(P<0.01); G: Gentamisin; GT150: 80 mg/kg gentamisin sulfat 
ve 150 mg/kg Taraxacum officinale ekstrakt; GT200: 80 mg/kg 
gentamisin sulfat ve 200 mg/kg Taraxacum officinale ekstrakt

Fig 5. Mean catalase values (±SEM) of the groups studied

(a-b): Different letters on the columns indicate the statistical 
differences (P<0.01); G: Gentamicin; GT150: 80 mg/kg 
gentamicin sulphate and 150 mg/kg Taraxacum officinale 
extract; GT200: 80 mg/kg gentamicin sulphate and 200 mg/
kg Taraxacum officinale extract

Şekil 5. Çalışılan gruplardaki ortalama katalaz değerleri 
(±SEM)

(a-b): Sütunlardaki farklı harfler istatistiksel farklılıkları belirtir 
(P<0.01); G: Gentamisin; GT150: 80 mg/kg gentamisin sulfat 
ve 150 mg/kg Taraxacum officinale ekstrakt; GT200: 80 mg/kg 
gentamisin sulfat ve 200 mg/kg Taraxacum officinale ekstrakt
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oxygen species is related to antioxidant activity of TOE. On 
the other hand, it can be expressed that 200 mg/kg TOE 
administration has toxic effect on sperm motility.

The most important product of lipid peroxidation is 
MDA. MDA occurs as a result ofthe peroxidation of fatty 
acids comprising three or more double bonds. MDA acts 
on the ion-exchange through the cell membranes, leads 
to crosslinking of the compounds in the membrane and 
provokes the adverse consequences such as alteration of 
the ion permeability and the enzyme activity [28]. 

Sumanth and Rana [29] determined that alcohol extract 
of the Taraxacum officinale roots  in dose of 100 mg/kg 
orally, significantly decreased the level of MDA compared 
to toxicity group (P<0.01). Furthermore it was observed 
that when toxicity group compared to the control group, 
the level of MDA significantly elevated (P<0.001). Similarly, 
in the present study, while GS significantly increased the 
MDA level in comparison with the control group, both 
doses of TOE significantly decreased the increments in 
MDA level induced by GS when compared with the G 
group. Because of gentamicin induced oxidative stress 
in connection with the ascorbic acid mobilization from 
testis, it can be mentioned the increasing of free radical 
formation and lipid peroxidation [10-12]. In spite of that, due  
to the elimination of the reactive oxygen species by TOE [7],  
it was observed that the decreasing of MDA level.

GSH wards off the radical species such as superoxide 
radicals and hydrogen peroxide and protects the membrane 
protein thiols [30]. Sumanth and Rana [29] reported that 
100 mg/kg, but not 50 mg/kg Taraxacum officinale roots 
application provided significant increase in GSH level 
when compared with the toxicity group. Despite of the 
dose and mode of administration differences, in terms  
of effectiveness, the current study is in agreement with  
this result.

GPx is one of the metalloenzymes (glutathione per-
oxidase) that capable of removing hydrogen peroxide by 
converting the oxidized glutathione to reduced glutathione 
and containing selenium and partly availability in cell 
membrane. GPx also can restrict the chain reaction of lipid 
peroxidation by removing the lipid hydroperoxides from 
cell membrane [31,32]. 

It was observed that 100 mg/kg dose of alcohol extract 
from Taraxacum officinale roots significantly increase the 
GPx level compared to the toxicity group (P<0.001). In 
addition, when toxicity group compared to the control 
group, it was observed significantly decreased in GPx level 
(P<0.001) [29]. There is further study about the increasing 
level of GPx by the using of hepatoprotective plants [33]. In 
other study, It was determined that significant increasing 
in the level of glutathione peroxidase of dandelion group 
when control group compared to the group of aqueous 
extract of dandelion leaves [34]. As for our study, groups of 

GT150 and GT200 ameliorated the GPx level compared  
to the group of  applied solely gentamicin.

CAT convert the harmful hydrogen peroxide to water 
and oxygen and protects tissues from highly reactive 
hydroxyl radical [35]. In a study of the application of water 
extract of dandelion leaves [34], the increasing of CAT level  
in dandelion groups is in agreement with current study.

As the prime antioxidant enzymes, SOD, can prevent 
oxidative stress and preventing free radical-induced cellular 
damage though catalyzing the dismutation reaction of 
reactive oxygen species (ROS) into oxygen (O2) and H2O2   
in biological systems [36-38].   

In a study, it was observed that alcohol extract of the 
Taraxacum officinale roots in dose of 100 mg/kg, significantly 
increased the level of liver SOD compared to toxicity group 
(P<0.001) and in dose of 50 mg/kg, increased at the rate of 
P<0.01. Furthermore it was determined that when toxicity 
group compared to the control group, the level of SOD 
significantly decreasing (P<0.001) [29]. In the present study, 
treatment group improved the level of SOD significantly, 
compared to the groups of gentamicin and control.

Gentamicin have negative effects on testis architecture 
and germinal cells damages in rats [39]. In our study, reduction 
of the motility by gentamicin correspond to result of Khaki 
et al.[39]. Otherwise, gentamicin also caused a significant 
(P<0.05) alteration in plasma and liver enzymatic (catalase, 
glutathione and super oxygen dehydrogenises) and non-
enzymatic (glutathione and vitamin C) antioxidant indices 
with concomitant increase in the malondialdehyde content; 
however, there was a significant (P<0.05) restoration of 
the antioxidant status coupled with significant (P<0.05) 
decrease in the tissues’ malondialdehyde content, following 
consumption of diets containing garlic [40]. 

In nephrotoxicity studies, gentamicin (80 mg/kg - IP, 
100 mg/kg - IP; respectively) elevated the serum level of 
the MDA in the renal tissue, while it decreased CAT, SOD 
activities and GSH levels in rats [41,42]. Although studied in 
different tissues, obtained results support our findings in 
terms of efficacy.

Ghosh and Dasgupta [10], determined that gentamicin 
induced the ascorbic acid mobilization from testis and by 
this way decrease of the reproductive potential. By the 
way, ascorbic acid is one of the water-soluble antioxidants 
that present in citrus fruits, vegetables and strawberries [43]. 
As known, ascorbic acid has a protective role against toxic 
agents -induced histological changes in tissues such as 
liver, kidney, lungs and testis, bone marrow in rats [44].  

In conclusion, short-term administration of GS causes 
lipid peroxidative damages in testes as well as decreases in 
sperm motility. However, TOE has a moderate ameliora-
tive effect on sperm motility reductions, but marked 
improvement effect on lipid peroxidative testicular 
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damages induced by GS. It is thought that TOE could be an 
alternative administration to drugs which have common 
features with TOE but including side effects. It is expected 
that the obtained results will contribute to the literature.
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