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Abstract 
 

Background: Ginger rhizome (Zingiber officinale R., family: Zingiberaceae) is used medicinally 

and as a culinary spice and has anti-oxidant and cell-protective effects in animals and humans 

body. 

Objective: The aim of this study was to investigate the influence of Ginger rhizome toxicity of 

Gentamicin on sperm parameters in male rats.  

Methods: Forty Wistar male rat (n=40) were allocated into four groups, control (n=10) and test 

groups (n=30), that subdivided into groups of 3 that received ginger rhizome powder (100 

mg/kg/day), gentamicin group that received, 5 mg/kg/day and ginger group that received,  

5 mg/kg/day gentamicin additionally, for 30 consequence day. Animals were kept in standard 

conditions. In thirty day the testes tissue of Rats in whole groups were collected.  

Results: Ginger administration caused a marked increase in the testosterone concentrations of 

the rats even in spite of receiving 5 mg/kg/day gentamicin in compared with the control and 

gentamicin treated groups.  

Conclusion: Ginger rhizome is able to overcome reproductive toxicity of gentamicin and 

induces spermatogenesis probably mainly through the elevation of testosterone levels.  
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Introduction 
Ginger rhizome (Zingiber officinale R., 

family: Zingiberaceae), is used worldwide as a 

spice. Both antioxidative [1] and androgenic 

activity [2] of Z. officinale were reported in animal 

models. All major active ingredients of  

Z. officinale, such as Zingerone, Gingerdiol, 

Zingibrene, gingerols and shogaols, have 

antioxidant activity [3]. Besides, other researches 

showed that ginger oil has dominative protective 

effect on DNA damage induced by H2O2 and might 

act as a scavenger of oxygen radical and might be 

used as an antioxidant [4]. Antibiotics are 

commonly prescribed for a multitude of everyday 

condition. Not surprisingly, a proportion of male 

patients attending fertility clinics may have been 

prescribed antibiotics by their general practitioner 

to treat these unrelated infections. In addition, 

some patients requiring assisted conception 

occasionally show evidence of infection of the 

male reproductive tract. The antibiotic 

aminoglycosides (gentamicin, neomycin, 

streptomycin) and fluoroquinolones (ofloxacin) are 

routinely used by urologists, andrologist and 

fertility specialists to treat such bacterial infections 

occurring prior to in vitro fertilization treatment, or 

when high concentration of leukocytes are present 

in the semen of these patients, irrespective of 

microbial evidence of infection[5, 6, 7, 8]. 

Therefore, the present study was designed 

to investigate about protective effects Ginger 

rhizome on toxicity of gentamicin on cauda 

epididymal sperm reserves in rats. 

 

Materials and Methods  
Experimental animals 

Forty adult male Wistar rats weighing  

200 ± 10 g (Tabriz University of Medical 

Sciences, Iran) were used in this study. They 

were fed with standard diet pellets and allowed 

food and water ad libitum for an acclimation 

period of two weeks. The animals were 

maintained in a strictly controlled temperature 

(18 ± 1°C). Humidity was kept at 50% and the  
 

 

lighting cycle was 07.00-19.00 h light and 

19.00 - 07.00 h dark with adequate ventilation. 

Animals were handled with human care in 

accordance with the National Institutes of 

Health guidelines. The rats were randomly 

divided into 4 groups each consisting of ten 

animals. At the end of 4 weeks of treatment, 

testis, cauda epididymides and sperm ducts 

were dissected from each rat under anesthesia 

exactly 24h after the last administration. 

Before anesthesia, 5 ml blood sample was 

collected from each rat in heparinzed tubes, 

allowed to settle for 5 minutes at room 

temperature. The sample was centrifuged at 

750 g for 10 minutes and the plasma was 

separated and kept at -70°C for hormonal 

assays. 

 

Assessment of sperm count and motility 

Sperms from the cauda epididymis were 

released by cutting into 2 ml of medium 

(Hams F10) containing 0.5% bovine serum 

albumin [9]. After 5 min incubation at 37°C 

(with 5% CO2), the cauda epididymis sperm 

reserves were determined using the standard 

hemocytometric methodand sperm motility 

was analyzed with microscope (Olympus 

IX70) at 10 field and reported as mean of 

motile sperm according to WHO method.  

 

Serum total Testosterone hormone 

Serum concentration of total testosterone 

was measured by use a double antibody RIA 

from immunotech Beckman Coulter Company. 

The sensitivities of hormone detected per 

assay tube were 0.025ng/ml [10]. 

 

Statistical analysis 

Assessment of the results was performed 

using one-way ANOVA followed by Tukey 

HSD as Post-ANOVA test. The 0.05 level of 

probability was used as the criterion for 
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significance. All data are presented as  

mean ± SD. 

 

Results 

Cauda epididymal sperm reserves and 

relative weights of testes 

The effects of Ginger rhizome 

administration on cauda epididymal sperm 

reserves (CESR) and motility of the sperms in 

rats have been tabulated. Compared to the 

control group, the CESR increased following 

administration of either 100 mg/kg Ginger 

rhizome, but only in the later case, this 

elevation was statistically significant (p<0.05). 

Administration of 5 mg/kg/day gentamicin 

caused a significant reduction in the CESR. 

When this dose of gentamicin was 

administrated together with 100 mg/kg Ginger 

rhizome, the CESR level was significantly 

(p<0.05) elevated from 10.5±1.8 to 22.5±1.4 

(×10
6
) indicating the protective effect of 

Ginger rhizome against gentamicin-induced 

necrosis. There were no significant differences 

(p>0.05) between motility of sperms of all 

groups apart from the group receiving 

gentamicin. The motility value of this group 

was different from all other four groups which 

indicate the effectiveness of Ginger rhizome in 

retention of the sperm motility of rats in spite 

of receiving gentamicin.  

 

Hormones 

Radioimmunoassay of serum samples  

revealed significant increases in the 

testosterone concentrations of the Ginger 

rhizome, Group animals compared with the 

control and gentamicin treated groups. 

 

Discussion  
Infertility is one of the major problems in 

match’s life, about 25 and 35 percent of 

infertility is regard to man and woman 

receptivity [11, 12]. The importance of many 

of these factors is not yet clearly understood. 

A better understanding of underlying 

mechanisms in (sub) fertility and better study 

results clarifying the effectiveness of 

nutritional and biochemical factors are 

important to improve diagnosis and treatment. 

Smart choices for better foods might prevent 

body from many diseases [13, 14]. As all 

spermatogenesis stages occur in seminiferous 

tubules of the testis, it is possible to evaluate 

the extent of spermatogenesis by 

determination of the number of spermatozoa 

produced per one gram of testicular 

parenchyma [15, 16]. The sperm count is 

considered as an important parameter to asses 

the effects of chemicals on spermatogenesis 

[17]. It has also been reported that there is a 

direct correlation between the epididymal 

sperm count and motility with fertility in 

animals [18 - 20]. The oxidative damage, 

elevated lipid peroxidation and the alteration 

of memberane properties can lead to germ cell 

 

 
Table 1- Cauda epididimal sperm reserves (CESR) and motility of sperms of male rats exposed to Ginger 

rhizome 

p Level* 
Gentamicin 
(5 mg/kg) 

Gentamicin 
(5 mg/kg) + Ginger (100 

mg/kg) 

Ginger  
(100 mg/kg) 

Control Parameter 

p < 0.05 10.5 ± 1.8 22.5 ± 1.4 32.1 ± 2.2 28.2 ± 1.8 CESR (×106) 

p < 0.05 15.2±1.6 31.0±2.8 45.7±2.8 41.8±2.6  Motility (%) 

p < 0.01 (0.7±0.9) (1±0.9) (1.9±0.8) (1.1±0.9) Serum testestrune 

* The number of animals per group was eight rats. Data are presented as means ±SE (95% CI for mean).  
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death at different stages of development and 

the sperm count decrease [21]. Accordingly, it 

is expected that antioxidant therapy acts as a 

protective defense against oxidative stress and 

improve fertility parameters. The ability of 

antioxidants such as ascorbic acid in semen to 

protect spermatozoa from oxidative damage 

has been shown by some authors [20]. The 

main pharmacological actions of ginger and 

compounds isolated there from include 

immuno-modulatory, anti-tumorigenic, anti-

inflammatory, anti-apoptotic, anti-

hyperglycemic, anti-lipidemic and anti-emetic 

actions. Ginger is a strong anti-oxidant 

substance and may either mitigate or prevent 

generation of free radicals. It is considered a 

safe herbal medicine with only few and 

insignificant adverse/side effects [18].Oxidants 

and antioxidants have attracted widespread 

interest in nutrition research, biology and 

medicine. It has become clear that constant 

generation of pro-oxidants, including oxygen 

free radicals, is an essential attribute of aerobic 

life [16]. A disturbance in the pro-

oxidant/antioxidant system has been defined as 

oxidative stress. Reactive oxygen species 

(ROS) are very reactive molecules ranked as 

free radicals owing to the presence of one 

unpaired electron such as a superoxide ion 

(O
─2

 ), nitrogen oxide (NO) and hydroxyl 

radical (HO─), administration of this extract 

with gentamicin was also able to 

counterbalance the negative effect of 

gentamicin on sperm count. Gentamicin can 

reduce the sperm count as it was demonstrated 

in this study and others [4] Gentamicin is able 

to generate destructive reactive oxygen species 

including superoxide, hydrogen peroxide and 

hydroxyl radical and frequently used to 

produce oxidative and necrotic damages [5]. 

The role of gentamicin in the induction of 

apoptosis and oxidative damage has also been 

reported Recently we reported that 

ciprofloxacin [22] gentamicin, neomycin, 

streptomycin and ofloxacin due Apoptosis in 

testis [23] Accordingly, the administration of 

compounds with antioxidant properties and 

reactive oxygen species scavengers can 

ameliorate the severity of [24] administration 

of carrot seed extract with gentamicin showing 

the effectiveness of this extract in the 

prevention of cell necrosis and apoptosis. This 

could be indicative of free radical 

scavengering properties of carrot seeds which 

has been reported previously [22]. The results 

of this study also showed the ability of ginger 

in the enhancement of cauda epididymal sperm 

reserves of rats resulting from increased 

testicular spermatogenesis. It was also 

observed that the administration of ginger can 

elevate significantly testosterone in plasma 

[25]. On the other hand, the levels of 

testosterone reduced significantly following 

exposure to gentamicin. This is probably an 

indication that interstitial cell necrosis arises 

from a reduction in the level of this hormone. 

 

Conclusion 
It was demonstrated that the administration 

of ginger can overcome reproductive toxicity 

of gentamicin. This natural extract was also 

able to induce spermatogenesis and cauda 

epididymal sperm reserves probably mainly 

through the elevation of testosterone levels.  
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