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ABSTRACT

The effect of an aqueous extract of ginger (Zingiberofficinale) was investigated on morphometric of
seminiferous tubulestestis of mice and sperm parameters of semen for 60 male mice. They were divided
into three groups of 22 mouse each, Group served as the control and was administered distilled water
while experimental groups G1, and G2 were treated with 50mg/kg and 100mg/kg body weight of aqueous
extract of Ginger respectively for 22 days. There was no significant difference in the body weight
between control group and experimental group (G2), (100gm/L), but with decreased in experimental
group, including 50gm/L (G1), however, this decrease was statistically significant in body weight
(p<0.01). There was no significant difference in testes weights between the groups. The results of
analyzing the changes in weighing the testes of the control group was (0.20£0.081gr), in the group(G1),
50mg/L was (0.20+0.019 gr), in the group (G2), 100mg/L was (0.19+0.088gr).Administration of
50mg/kg/mouse and 100mg/kg/mouse ginger for 22 consecutive days significantly increased Sperm
motility and viability in both experimental groups as compared with the control group. The testicular
histology shows no abnormality. Spermatogenic cell progeny is normal containing all cell in the progeny.
This follow hypothesis that ginger have potent androgenic and antioxidant effects on the testis. the present
study has demonstrated that, ginger have an antioxidant and androgenic activity in doses of 50
mg/kg/mouse and 100mg/L mouse and have a useful effects on spermatogenesis and sperm parameters in
mouse and have positive effect on reproductive behavior.
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INTRODUCTION

Ginger is common is name for plant belongs to family Zingiberaceae, which contains about 1300 species
in 50 genera, along with four other families is placed in the order Zingiberales (Garner et al., 2006).
Nowadays ginger rhizome (Zingiber officinale R., family: Zingiberaceae), is used worldwide as a spice.
Many studies were carried out on ginger and its pungent constituents, fresh and dried rhizome. The plant
is completely sterile (produce no seed) and only propagated by rhizomes (Fnimh, 2001). Ginger is a plant
that comes from south-east Asia, and also in cultivated in Africa, China, India and Jamaica (Ravindran et
al., 2004; Altman et al., 2001).

Chemical constituents of ginger classified to volatile oils (including borneol, camphene, citral, eucalyptol,
linalool, phenllandrene, zingiberine and zingiberolpenols (gingerol, zingerone and shogaol) and resin)
which constitutes (1-3%) mainly of zingeberene nonvolatile pungent compounds oleo-resin constitutes (4-
7.5%) mainly gigerols and other constituents with more than 50% of starch (Fnimh, 2001; Ravindran,
2004). The nutritional contents of ginger includes protein, lipids, carbohydrates, and its good source from
sources Fe, Mg, Ca and vitamins especially vitamin C (Sekiwa et al., 2000).

Ginger extract has recently been shown to have a variety of biological activities, including anticancer, ant
oxidation, anti-inflammation and antimicrobial properties (Fisher-Rasmussen et al., 1991; Sharma et al.,
1994; Kamtchouing et al., 2002).

Today, ginger root is broadly used to prevent or treat pregnancy and cancer chemotherapy (Sripramote
and Lekhyananda, 2003).

Ginger was also found to possess a protective against DNA damage induced by H,0, and enhanced sperm
healthy parameters in rats (Grzanna et al., 2005; Khaki et al., 2009). On the other hand can improve
sperm quality and consequently increase fertility rate in men (Rajeev et al., 2006; Yang et al., 2006).
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Therefore, the role of nutritional and biochemical factors in reproduction and sub- fertility treatment is
very important. To evaluate protective effect of ginger against cisplatin-induced reproductive toxicity,
ethanolic extract of ginger (1 g/kg/day) were given to male albino rats for 26 days. Result showed that
ginger treatment increased the activities of testicular antioxidant enzymes and restored sperm motility of
cisplatin-treated rats which was in contrary with present results. Also the aqueous extract of ginger
significantly increased weight of the testis, the serum testosterone level and epididymal a-glucosidase
activity in vivo (Kamtchouing et al., 2002). A clinical trial study showed that high concentrations of
inhibited motility at 24 and 48 h (Mascolo et al., 1989; Srivastava and Mustafa, 1992).

Ginger extracts have also been reported to have a potent androgenic activity in male rats. Human
hormone that plays an important physiological role in the regulatory and tissue rebuilding mechanisms
related to estrogen effects, as well as acting as an intermediate in the biosynthesis of androgens,
estrogens, and corticoids. It is also used as the precursor of vitamin D3 (Kametani and Furuyama, 1987).
Ginger is example of plants which is gaining popularity amongst modern physicians and its underground
rhizomes are the medicinally and wlinary useful part (Mascolo et al., 1989). Khaki et al., (2009) reported
that ginger extract possess a protective effect against DNA damage induced by H202 and enhancedsperm
healthy parameters in rats. The effect of ginger on male reproduction was studied by some investigators
(Hafez, 2010; Zahedi et al., 2010; Sakrand, 2011). The current study was designed to investigate the
effects of ginger supplements on sperm parameters and histomorphological changes of semini-ferous
tubule of testis.

MATERIALS AND METHODS

Experimental Animals

This study was conducted at the reproductive and embryology laboratory, Department Biology, Hail
University. Ginger (Z. officinaleR.) rhizome was purchased from the local market. One kilogram fresh
ginger rhizome was cleaned, washed under running tap water, cut into small pieces, air dried and
powdered.

Sixty Adult mice (n=60) were included in the present study. They were 8 weeks old and weighing 28+3g
each. They were obtained from animal house at college of Science, king Saud University and housed in
temperature controlled rooms (25°C) with constant humidity (40-70%) and 12h/12h light/ dark cycle prior
to experimental protocols. All animals were treated in accordance to the Principles of Laboratory Animal
Care. All mice were fed a standard diet. The daily intake of animal water was monitored at least one week
prior to start of treatments in order to determine the amount of water needed per experimental animal.
Thereafter, the mice were randomly divided into control (n=20) and experimental (n=40) groups. The
control group just received 8ml distilled water daily. However, the experimental groups split into two
groups each included twenty mouse. (G.1) received 50mg of ginger /L/mouse and (G.2) received 100ml
of ginger /L/mouse of ginger, ginger dissolved in drinking water for 22 consequence days.

Sperm Concentration, Moatility and Viability

The epididymis of each mouse was used for the determination of epididymal sperm concentration using
the Neubauerhaemocytometer, while percentage of sperm motility was determined as described by
(S6nmez et al., 2005; Aleissa et al., 2009). Fluid was obtained from the epididymis with a pipette and
diluted to 2ml with tris-buffersolution. The percentage of motility was evaluated at 37 °C by using
Olympus IX70 microscopeatx400 magnification on wormed stage (Aleissa et al., 2011a).

Evaluated at least 200 spermatozoa in a total of at least five fields in each replicate, calculated the average
percentage and difference between the two percentages for the most frequent motility grade in the
replicate wet preparations. Reported the average percentage for each motility grade .

Sperm Vitality

Sperm vitality was assessed as soon as possible after liquefaction of the semen sample, preferably at 30
minutes, to prevent observation of deleterious effects of dehydration or of changes in temperature on
vitality. Test was carried out by using eosin Y, 0.5%.Slides was Examined preferably with negative-
phase-contrast optics (positive phase-Contrast makes faint pink heads difficult to discern) at x400
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magnification. Then the number of stained (dead) and unstained (vital) cells was recorded at least 200
spermatozoa in each replicate were evaluated as described by (Aleissa et al., 2011b)

Histological Studies

The testis were dissected apart, cut into small pieces and were immediately fixed in alcoholicBouins
solution for 24 hours, then dehydrated and finally embedded in paraffin and weresectioned serially in 5
mm thick sections. The sections were stained with hematoxylin and eosin(H&E) and studied with
Olympus/3H light microscope-Japan.

Statistical Analysis

Statistical comparisons were made using the ANOVA test for comparison of data in the control group and
the experimental groups. The results were expressed as mean = S.E.M (standard error of means). The p
values < 0.05 was considered as significant throughout this study.

RESULTS

Weight of Individual Male Body and Testis

The obtained results in this study are illustrated in Table 1, There was no significant difference in the
body weight between control group and experimental group (G1), (100gm/L), but with decreased in
experimental group, including 50gm/L (G1), however, this decrease was statistically significant in body
weight (p<0.01). There was no significant difference in testes weights between the groups. The results of
analyzing the changes in weighing the testes of the control group was (0.20£0.081gr), in the group(G1),
50mg/L was (0.20£0.019 gr), in the group (G2),100mg/L was (0.1920.088gr).

In addition, the results indicate that the sperm concentration increased in all experimental groups relative
to the control group, although this increase was statistically significant in groups(G1,G2), 50gm/Land
100gm/Lat level (p<0.01) as seen in tablel respectively.

Table 1: Effects of ginger on the average of body, testis weight (g), sperm count (10%/ml), sperm
motility (%) and sperm viability (%)

Control(n=10) G. 1 Ginger rhizome G.2 Ginger rhizome
(50mg/kg-/day) (n=10)  (100mg/kg/day) (n=10)
Body (gr) 28.20+0.67 24.5+0.86* 28.5+0.96
Testis (gr) 0.20+0.081 0.20+0.019 0.19+0.088
Sperm  concentration 65.30+3.06 79.33+£2.83* 89.90+£1.49*
(sperm/rat x10°)
Motility (%) 35.79+2.36 74.80+2. 93* 84.00£1.12*
Viability(%) 65.26+3.06 80.10£3.90* 93.19+1.16*

Administration of 50mg/kg/mouse and 100mg/kg/mouse ginger for 22 consecutive days significantly
increased Sperm motility and viability in both experimental groups as compared with the control group.
The motility and vitality were (74.80+2. 93% and 80.10+3.90%) in G.1 and the corresponding value in
G.2 were (84.00+1.12 % and 93.19+1.16%) respectively. both experimental groups were significantly
higher in comparison to the values of motility and vitality of control group (35.79+2.36 %; and
65.26+3.06 %) as showed in table 1. In case of male mice treated with ginger daily for 22 days the lumen
of the seminiferous tubules showed a significant increase in the luminal spermatozoa (for both
experimental animalG1,G2). microscopic examination showed that in the control group, testes had a
normal testicular architecture with an orderly arranged spermatogenic cells. The spermatogonia and
sertoli cells were rested on the basement membrane of the seminiferous tubules. The Leydig cells were
located in the interstitial tissue among seminiferous tubules (Figure 1).In the experimental group showing
many histomorphological changes. After 22 days, the seminiferous full up with cells. A large number of
germ cells were found in the lumen of seminiferous tubules (Figure 2). The sertolicells seemed not to be
clear in experimental group(G2), 100 mg/L compare to (G2), 50mg/L as showed in (Figure 2 and 3)
respectively. The Leydig cells in the interstitial spaces had a normal morphology for all groups.
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Figure 1: Light microscopic?micrograph of éeiniferous tubule with normal germinal epithelium
morphology, (x640) in control group

Figure 3: Regular seminiferous tubule with normal germinal epithelium morphology and sperm
presence In lumen in 100mg/ L/mouse of ginger (G.2) group (x640)
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DISCUSSION

Previous results were supported by the finding of (Arsh et al., 2009; Ali et al., 2008), who reported that
administration of 50 mg/kg or 100 mg/kg/rat ginger for 20 days significantly increased sperm functions
(sperm count, motility, viability), concentrations in rat, ginger have protective effects against oxidative
stress in rat. This finding is in accordance with present results.

Free radicals are a group of highly reactive chemical molecules with one or more unpaired electrons that
can oxidatively modify biomolecules they encounter. Reacting almost immediately with any substance in
their surrounding area, they begin a chain reaction leading to cellular damage (Warren et al., 1987).
Superoxide anion, hydroxyl radical and hydrogen peroxide are major reactive oxygen species (ROS)
present in seminal plasma. Cells living under aerobic conditions require oxygen to support life; however,
metabolites, such as ROS, can modify cell functions and endanger cell survival (Agarwal et al., 2003).
Male germ cells at various stages of differentiation have the potential to generate ROS and low
physiologic levels are needed to regulate sperm capacitation, acrosome reaction and sperm-—oocyte fusion
(Agarwal & Saleh, 2002; Agarwal et al., 2004). To maintain normal cell function, excess ROS must be
continuously inactivated by seminal plasma antioxidants. These block the formation of new ROS or act as
scavengers and remove ROS already generated. In healthy men, a delicate balance exists between
physiological ROS and antioxidants in the male reproductive tract (Sikka et al., 1995). The study
suggested that abnormal sperm morphology combined with elevated ROS production may serve as a
useful indicator of potential damage to sperm DNA. On the other hand, spermatozoa are highly
susceptible to damage by excessive concentrations of ROS due to the high content of polyunsaturated
fatty acids within their plasma membrane. 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 and Agarwal, 1996).

Smart choices for better foods might prevent body from many diseases (Reddy et al., 2006; Suryavathi et
al., 2005). As all spermatogenesis stages occur in semini-ferous tubule of testis, it is possible to evaluate
the extent of spermatogenesis by determination of number of spermatozoa produced per one gram of
testicular parenchyma (Acharya et al., 2008; Hew et al., 1993). The sperm count is considered as
important parameter assesses the effects of chemical on spermatogenesis (Yousef, 2005). It has also been
reported that there is a direct correlation between the epididymal sperm count and motility with fertility in
animals (Dawson et al., 1992; Timmermans, 1989 and Yu et al., 2005). The oxidative damage, elevated
lipid peroxidation and the alteration of membrane properties can lead to germ cell death at different stages
of development and the sperm count decrease (Bestas et al., 2006). Accordingly, it is expected that
antioxidant therapy acts as a protective defense against oxidative stress and improve fertility parameters
(Zahedi and Khaki, 2014).

In the present study, administration of 50mg/kg/mouse and 100mg/kg/ mouse ginger for 22 consecutive
days significantly increased sperm concentration, motility and viability in both experimental groups as
compared with the control group as seen in table 1. The increase in sperm motility of experimental groups
in comparison to control group could be due to the protective effect of ginger rhizoma administration this
result Compatible with the result was reported by (Khaki et al., 2009; Kamtchouing et al., 2002). In
consistency with these reports; the present study showed accumulations of sperm in the lumen of
somniferous tubules in both experimental groups. On the other hand, The testicular histology shows no
abnormality. Spermatogenic cell progeny is normal containing all cell in the progeny. This follow
hypothesis that ginger have potent androgenic and antioxidant effects on the testis (Zancan.et al., 2000;
Sekiwa et al., 2000; Amir and Hamza, 2006; Kamtchouing et al., 2006).

In conclusion, the present study has demonstrated that, ginger have an antioxidant and androgenic activity
in doses of 50 mg/kg/mouse and 100mg/L mouse and have a useful effects on spermatogenesis and sperm
parameters in mouse and have positive effect on reproductive behavior.
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