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Abstract

The use of ginger (Zingiber officinale), and specifically its medicinally active rhizome, has gained popularity among
modern physicians in recent years. The effect of an aqueous extract of ginger was investigated on morphological of
seminiferous tubules of mice and sperm parameters of semen for 90 male mice that were divided into three groups of 30
mice for each group. The experimental groups split into two groups each included 30 mice. (G.1) received 50mg/k/body
weight and (G.2) received 100 mg/k/ body weight of ginger were dissolved in drinking water for 21 respectively days. This
study aimed to evaluate the effect of ginger on Semen characteristics, sex hormones and the histology of the testes to
show the spermatogenesis affected by ginger.

In the present study we showed that, the average of body weight decreased in all experimental ginger-treated
groups (G1) and (G2) The testes weight decreased in both experimental groups, compared with the control group (mice
without treated only distilled water); however, this decrease was statistically significant in body weight (p<0.05).There was
no significant testes weight decreased in experimental groups (G1) compared with the control group. The sperm counts
increased in all experimental groups relative to the control group, although this increase was not statistically significant in
group (G1), and there was statistically significant in experimental group (G2). However, there were highly significant
increases (p<0.05) in sperm motility and viability in all treated groups (G1 and G2) compared with the control group. The
effects of ginger, on Sex hormones and antioxidant, was significantly different (p> 0.05) in Follicle-stimulating
hormone (FSH), Luteinizing hormone (LH) and testosterone hormone ,total antioxidant capacity (TAC), and
malondialdehyde (MDA) in all animal experiment when compared with control. Furthermore the histological study of testes
showed a significant increase in the lumina spermatozoa at the level of Spermatogonia and primary spermatocytes.

Key wards: Ginger, Spermatogeisis, Testosterone, Luteinizing hormone (LH) Follicle-stimulating hormone (FSH)
antioxidant, malondialdehyde

1. Introduction

Infertility is one of the major health problems in life, and approximately 30 % of infertilities are due to a male
factor (Carlsen et et al, 1992) and (Isidoriet et al, 2006). Several conditions can effects spermatogenesis and reduce
sperm quality and production. More factors such as drug treatment, chemotherapy, toxins, air pollutions and insufficient
vitamins intake have harmful effects on spermatogenesis and sperm normal production (Mosher, and Pratt, 1991). The
pharmacological effects of ginger and its fresh and dried rhizome, including its antioxidant, anti-tumour, anti-rhinoviral,
anti-hepatotoxic and anti-arthritic activities, have been demonstrated (Kamtchouing et al, 2002). Ginger extracts have also
been reported to have a potent androgenic activity in male rats. There is evidence in the literature on the beneficial effects
of oral antioxidant supplementation of vitamins in male infertility (Agarwal et al, 2006). Ginger extract has recently been
shown to have a variety of biological activities, including anticancer, antioxidation, anti-inflammation and antimicrobial
properties (Fisher-Rasmussen et al, 1991) and (Kamtchouing et a., 2002). Today, ginger root is broadly used to prevent
or treat pregnancy and cancer chemotherapy (Sripramoteand L, 2003). Ginger was also found to possess a protective
against DNA damage induced by H,O, and enhanced sperm healthy parameters in rats (Gmzanna et a., 2005) and (Khaki
et a, 2009). On the other hand it can improve sperm quality and consequently increase fertility ratio in men (Rajeev et a.,
2006) and (Yang et a., 2006).

1. Material and method

2.1 Experimental animals

Adult male mice (n=90) Swiss albino strain included in the present study. The mice were 8 weeks old with
average weight 28+3g each. Male mice housed in temperature controlled rooms (25°C) with constant humidity (40-70%)
and 12h/12h light/ dark cycle according experimental protocols. All animals treated in accordance to the Principles of
Laboratory Animal Care. All mice fed a standard diet. The daily intake of animal water monitored at least one week before
start of treatments to determine the amount of water needed per experimental animal. Thereafter, the mice were randomly
divided into control (n=30) received daily 8 ml distilled water and experimental groups (n=60), split into two groups each
included 30 mice. Gmoup-1 (G1), received 50 mg/L and gmoup-2 (G2), received 100 mg/L of ginger (Zingiber officinale)
dissolved in water for 21 consequence days.

1607 |page
December 2015 https://cirworld.com/


mailto:Author.nasir.adam@yahoo.com
mailto:Author.nasir.adam@yahoo.com

ISSN 2347-6893
Volume 8 Number 2
Journal of Advances in Biology

2.2 Epididymis sperm count, viability and motility

Sperms from the cauda epididymis released by cutting into 2 ml of medium containing 0.5% bovine serum albumin
.After 5 min. incubation at 37°C (with 5% CO2), the cauda epididymis sperm concentration determined using the standard
hemocytometric method and sperm viability using eosin stain and sperm motility analyzed with microscope (Olympus
IX70) at 10 field and reported as mean of motile sperm according. (WHO, 1992).

Total antioxidant capacity (TAC) and Malondialdehyde (MDA) concentrations measurement in serum of mice. (TAC)
detecting commercial kit, (Randox Laboratories, Crumlin, UK). The assay is based on the incubation of 2, 2'- azino-di-(3-
ethylbenzthiazoline sulfonate) (ABTS) with a peroxidase (methmyoglobin) and H,O; to produce the radical cation ABTS,
which has a relatively stable blue-green color measured spectrophotometrically at 600 nm. The suppression of the color is
compared with that of Trolox, which is widely used as a standard for TAC measurements and the assay results are
expressed as Troloxequivalents (in nmol/mL) (Quintanilhaet al., 1982).

On the other hand the Malondialdehyde (MDA) concentrations, the free radical damage were determined by specifically
measuring of (MDA). Serum MDA levels were determined by the thiobarbituric acid (TBA) method and expressed as nmol
MDA formed/mL. Plasma MDA concentrations were determined with a spectrophotometer. A calibration curve was
prepared using 1,1',3,3"-tetramethoxypropane as the standard (Randox Laboratories Crumlin, UK). (Quintanilhaet al,
1982).

2.3 Serum FSH, LH total testosterone hormone measurements

Serum concentration of follicle stimulating hormone FSH, luteinizing hormone (LH), and testosterone were determined in
duplicated samples using kit is based on the principle of a solid phase enzyme-linked immunosorbent assay, according to
the protocol provided with each kit. (ELISA kit), which is based on completive binding of hormones on immobilized
antibody. Horse radish peroxidase was use for color development and absorbance at 450nm measured on a plate reader
for (FSH) and (LH) while testosterone was measured at 420nm. Values are reported as ng/ml of serum.

2.4 Histology and Light microscopy

The testes fixed in 10% formalin and embedded in paraffin. Five-micron thick sections prepared and stained with
Hematoxylin and Eosin (H&E). The specimens examined under Olympus/3H light microscope-Japan

2.5 Statistical analysis

After 21 days, the mice were anesthetized and blood samples were collected directly from the heart and blood
serum was separated. By using ELISA method, the LH, FSH, and testosterone Concentrations were measured and the
data were entered into a computer. Data were analyzed using SPSS for Windows (version 17, SPSS Inc., Chicago, IL,
USA), and one-way ANOVA statistical test and Duncan's post-hoc test. All P values of less than 0.05 were considered
significant. The results expressed as mean + S.E.M (standard error of means). Significant difference is written in
parentheses.

2. Results

As shown in Table.1. , the average of body weight decreased in experimental groups, including (G1) and (G2)
ginger-treated groups compared with the control group; however, this decrease was statistically significant in body weight
(p<0.05). There was no significant testes weight decreased in experimental groups, including (G2) compared with the
control group. In addition, the results indicate that the sperm concentration increased in all experimental groups relative to
the control group, although this increase was not statistically significant in groups, including (G1) and there was
statistically significant in experimental groups, including (G2) at level (p<0.05). However, there were highly significant
increases (p<0.05) in sperm motility and viability in all treated groups compared with the control group. Moreover the
viability was determined for control and both treated groups (G1 and G2) the viability, concentration and viability in treated
groups were statistically significant at level (p>0.01). The effects of ginger on sex hormones the study showed that there
was significant different (p> 0.05) in FSH, LH and Testosterone hormone ,Total Antioxidant capacity (TAC) and
Malondialdehyde (MDA) in two experiments groups when compared with control (Table 1&2). The histological study
illustrated. Figure 1 illustrated the regular seminiferous (A) tubule with normal germinal epithelium morphology (B), in the
control group magnification at (X400). While figure 2 explain the regular seminiferous tubule (A) with normal germinal
epithelium morphology and sperm presence in lumen and a significant increase in the luminal spermatozoa in (G1) and
(G2) magnification at (X400). On the other hand figure 3 showed regular seminiferous tubule (A) with normal germinal
epithelium morphology and sperm presence in lumen and a significant increase in the luminal spermatozoa in (G1) and
(G2) magnification at (X400).
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Table 1. Effects of ginger on the average of body, testis weight (g), sperm count (106/ml), sperm
motility (%) and sperm viability (%).

Parameter Control(n=30) G.1 (n=30) G.2 (n=30)
(mice without treated only  Ginger rhizome  Ginger rhizome
distilled water ) (50mg/kg-/day) (100mg/kg/day)

Body (gm) 25.20+0.67 26.5+0.86* 28.5+0.96*

Testes (gm) 0.2040.081 0.2040.019 0.28+0.088*

Sperm concentration 66.30+3.06 80.33+2.83* 91.90+1.49**

10%/ml)

Motility (%) 36.79+2.36 75.80%2. 93** 85.00£1.12**

Viability % 63.26+£3.06 78.10+£3.90* 89.19+1.16**

(TAC) 0.43+0.80 0.82+0.02* 0.78+£0.211*

(MDA) 3.70+0.110 1.54+0.183* 0.71+0.163**

*significant at P<0.05. **significant at P<0.01. mean + SD

Table 2. Effects of ginger on the concentration of serum FSH, LH & testosterone in serum of male

mice.
Parameter FSH (ng/ml) LH(ng/ml) Testosterone (ng/ml)
Control 0.11+0.07 0.14+0.02 0.33+0.09
Ginger 0.21+0.05* 0. 15+0.04* 1.16+0.068**

*significant at P<0.05. **significant at P<0.01. mean + SD

Figure 1. Regular seminiferous and tubules with normal germinal epithelium morphology in the
control group at (X400).

Figure 2. Regular seminiferous tubules of (G1) at (X400), with normal germinal epithelium and sperm
presence in lumen.
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Figure 3. Regular seminiferous tubule (A) with normal germinal epithelium morphology and sperm
presence in lumen and a significant increase in the luminal spermatozoa in (G2) at (X400).

3. Discussion

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 (Ali BH et al 2008). The lipid
peroxidation destroys the structure of lipid matrix in the membranes of spermatozoa, and it is associated with loss of
motility and impairment of spermatogenesis (Sharma PK and Agarwal A 1996). In the present study, administration of 50
mg/L and 100 mg/L the results were supported by the finding of some researcher who reported that the conventional basic
semen characteristics other than motility are not obviously influenced by the oxidative state of semen. This increase in
sperm motility of experimental groups in comparison to control group could be due to the protective effect of ginger
administration and this result appropriate to the study carried out by (Dalia A. 2010), who find an optimistic effect of oral
administration of extracts of ginger on sperm cell characteristics of male diabetic rats.

In according with these results have demonstrated that ginger treatment increased the activities and
sperm motility of treated mice. (Amr and Hamza A 2006), reported that, the ginger have protective effects against
cisplatin-induced testicular damage and oxidative stress in rats. Ginger rhizome contains a wide variety of both
antioxidative and androgenic activity (Sekiwa Y et al 2000), (Kamtchouing P et al 2002). The major active phenolic
ingredients isolated from Z. officinale are (Zingerone, Gingerdiol, Zingibrene, gingerols and shogaols) have antioxidant
activity (Zancan KC, et al. 2002), (Kamtchouing P et al 2002). Others reported that Z. officinale extracts have a potent
androgenic activity in male rats (Amr and Hamza A 2006) and (Dalia A. 2010).

In the present study sex hormones FSH, LH and testosterone was significant different. This result was
constant with result obtained by

(Waleed A et al, 2012), whom reported that serum levels of follicle stimulating hormone (FSH), Letelizing hormone (LH)
and testosterone in men were increased signicantely for FSH at p<0.05 and highly siginificant at p< 0.01 for LH and
Testosterone.

Histological study of testes showed that significant increase of spermatogenesis in lumen of
seminiferous tubules in both experimental group (G1 and G2) when compared with control group and the increase was
clear at the level of primary spermatocytes and spermatids and free sperm as shown in figure 2 and figure 3, This result
was supported by (Khaki A., et al, 2009) and (Aleissa M, 2014), who report that the ginger has good effect to
accumulations of sperm in the lumen of seminiferous tubules. The present work conclude also that, ginger have an
antioxidant and androgenic activity in doses of 50 mg/L/ and 100mg/L and have a useful effects on spermatogenesis and
sex hormones encourages in mouse and have positive effect on reproductive parameter and our results with study carried
out by (Sadeghi A et al, 2013), they find that , ginger supplementation, at and over 5.0 g/kg, caused improvement in
plasma of broiler chicks by decreasing MDA, furthermore (Waleed A et al, 2012), reported that, ginger administration
caused a significant reduction in serum MDA. Increasing of TAC in experimental group was significant at P<0.05
compared to control group and our result was seemly with study by (Ismail | et al 2012) this elevation caused by a
synergistic effect of ginger on these enzymes.
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