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Abstract

The objective of this study was to investigate the effect of Zingiber Officinale rhizome powder
administration ( 100 or 200 mg/kg) orally by gastric tube for 21days to male rabbits. Administration
of Zingiber Officinale orally at dose 100 mg/kg caused a significant increase (p<0.05) on testosterone,
FSH and LH concentration in the serum compared with control group. However, administration of
Zingiber Officinale rhizome powder suspension orally at dose 200 mg/kg for 21 days, caused a non-
significant increase in serum testosterone, FSH and a significant increase in serum LH compared with
control group, The elevation of Testosterone, FSH and LH in G2 were 33.43% , 51.47% and 54.4%, and
in G3 were 13.26%, 13.73 and 28.6% respectively when compared to control group. Administration of
Zingiber Officinale rhizome powder suspension orally at dose 100 mg/kg or 200 mg/kg for twenty one
days, caused a significant elevation in the levels of GST (67.36% and 74.99 % ) and CAT (174.36% and
183.39% ), respectively when compared to control group. A significant (P<0.05) increase in GST
(67.36% and 74.99 % ) and CAT (174.36% and 183.39%), respectively was observed in Zingiber
Officinale treated animals at dose 100 mg/kg or 200 mg/kg for 21 days compared with control group.
In conclusion, the present study has demonstrated that, Zingiber Officinale rhizome powder
suspension possess an androgenic and antioxidant activity in doses of 100 and 200 mg/kg respectively
in adult male rabbits.
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1. Introduction

Zingiber officinale commonly called ginger belongs to the family of Zingiberaceae, it has
been used in medicine for centuries. ginger root is widely used as a digestive aid for mild
stomach upset and is commonly recommended by health care professionals to help
prevent or treat nausea and vomiting associated with motion sickness, pregnancy, and

cancer chemotherapy [1, 2, 3]. Nowadays ginger rhizome is used worldwide as a spice.
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Both antioxidative and androgenic activities of Z. officinale were reported in animal
models [4,5]. All major active ingredients of Z. officinale, such as zingerone, gingerdiol,
zingibrene, gingerols and shogaols, have antioxidant activity [6], and androgenic
activities [5] which were reported in animal models. The important active components of
the ginger root are thought to be volatile oils and pungent phenol compounds such as
gingerols, shogaols, zingerone, and gingerols [4,6]. Although the beneficial effect of
ginger has been exploited, little research has been conducted on its activity on male
reproductive functions except a study that reported that Z. officinale possess androgenic
property [5]. LH and FSH hormones are the main regulatory hormones used for
stimulation of steroid hormone production including testosterone and gametogenesis in
both men and women [7]. ginger and its extracts possess some pharmacological activities
including hypoglycemic, insulinotropic and hypolipidemic in human [8] and in
experimental animals [9,10]. The anti-inflammatory and antioxidant properties in ginger
help to relieve various inflammatory disorders like gout, osteoarthritis and rheumatoid
arthritis [11]. The antioxidants in ginger include gingerols, shogaols, monoterpenes,
sequiterpenes, some phenolic derivatives and other phytochemicals which are responsible
for their pharmacological activities [12].

This work was aimed to evaluate of the dry ginger rhizomes powder suspension on

reproductive functions and antioxidant activities in male rabbits.

2. Materials and methods

Experimental Animals:

Fifteen local domestic Adult male rabbits weighing 1.50-2.33 kg, were used in the study.
The rabbits were kept in a controlled environment at the laboratories of the zoology
department, Sirte University. The photoperiod was regulated at 12 hours light / 12 hours
dark cycle and temperature was adjusted at 25+1°C. and were allowed free access to
standard chow diet and water during study.

Plant material and preparation:
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The dry Rhizome of Ginger (Zingiber officinale), were obtained from local herbal market
and was identified and authenticated by department of botany, faculty of science,
university of Sirte, Sirte, Libya. The Rhizome were cleaned and grounded into fine
powder. Known weight of their powders was used as suspension in constant distilled
water volume for the experiment.

Experimental Design:

Rabbits were divided into control group (G1), given distilled water orally (2.0 mL) for

21 days. Z. officinale 100 mg groups(G2), administered Zingiber officinale rhizome

powder suspension with oral injection by (Gastric tube) at a dose of 100 mg/kg body
weight [13] for each rabbit (21 days), and the last group Z. officinale 200 mg (G3),

received Zingiber officinale rhizome powder suspension with orally at a dose of 200
mg/kg body weight [14] for each rabbit (21 days).

Blood sampling:

At the end of the experimental period (21 days), overnight fasting rabbits were
deprived of food but allowed for free access of drinking water. Animals were sacrificed
by decapitation and the shed blood was collected in two cleaned vials, one was without
anticoagulant and used for serum separation. The serum was analyzed to determine the
testosterone, FSH and LH. The second vial (with EDTA) for plasma separation. The
plasma was analyzed to determine the Glutathione-S-Transferase (GST) and Catalase
(CAT) activities. Both plasma and sera were obtained by centrifugation at 3000 rpm for

10 min.

Serum total testosterone, FSH and LH hormones measurements:

The testosterone was estimated using Elecsys Testosterone Enzyme Immune Assay Test
Kit, Cat. No.: BC — 1115 , By : Digital and Analog Systems (dos). Serum LH was
determined [15] using reagent kits purchased from Monobind, INC (USA). FSH level in
serum was determined [16] using reagent kits purchased from Monobind, INC (USA).

The appropriate kit (Stanbio reagent kit, Stanbio Laboratory Inc., Boerne, TX, USA).
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Catalase concentration measurement in plasma:

Catalase reacts with a known quantity of H,O,. The reaction is stopped after exactly
one minute with catalase inhibitor. In the presence of peroxidase(HRP), remaining H,0O,
reacts with 3,5-Dichloro-2 hydroxybenzene sulfonic acid ( DHBS ) and 4-
aminophenazone (AAP) to form a chromophore with a color intensity inversely

proportional to the amount of catalase in the original sample [17].
Glutathione-S-Transferase concentration measurement in plasma:

Glutathione-S-Transferase assay Kit (biodiagnostic) measures total GST activity
(cytosolic and microsomal) by measuring the conjugation of 1-chloro- 2,4-dinitrobenzene
( CDNB) with reduced glutathione. The conjugation is accompanied by an increase in
absorbance at 340 nm. The rate of increase is directly proportional to the GST activity in
the sample. [18].

Statistical Analysis:

The results were expressed as mean + standard error (SE) for five animals in each group.
The data were analyzed using IBM computer and SPSS statistical package. The One-way
analysis of variance (ANOVA) and Student’s t test were used to detect differences
between the control group and the other experimental groups of animal. The significant

differences were considered at P<0.05 [19].

3. Results and Discussion

Table 1 showed administration of ginger powder rhizome suspension orally at dose 100
mg/kg for twenty one days had significant increase (p<0.05) on Testosterone, FSH and
LH concentration in the serum compared with control group. However, administration of
Zingiber Officinale rhizome powder suspension orally at dose 200 mg/kg for 21 days,
caused a non-significant increase in serum testosterone , FSH and a significant increase in
serum LH compared with control group. The elevation of Testosterone, FSH and LH in
G2 were 33.43% , 51.47% and 54.4%, and in G3 were 13.26%, 13.73 and 28.6%

respectively when compared to control group. These findings showed that Zingiber
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Officinale rhizome powder suspension have a potent androgenic activity, These results
agree with the findings recorded by [20, 21], and agree with [22] suggested that Zingiber
Officinale have a beneficial effect on male reproductive functions in rats, which
confirmed the increased sperm counts, motility, testosterone, and decrease
malonhydialdehyde levels. Another study in which rats were administered ginger rhizome
powder in daily dosages of 50 and 100 mg/kg for 20 days did not demonstrate any
changes in morphology or weight of testes compared to control rats; however serum
testosterone levels increased in the experimental group that received 100 mg
ginger/kg/day [23]. Besides, the percentage of sperm viability and motility in both test
groups significantly increased in comparison to the control group, whereas, LH, FSH, and
sperm concentration in both experimental and control group were similar.[24] reported
that onion and ginger cause an increase in sexuality in proportion to the control group. On
other hand, it was recognized that this group’s lamotrigine causes reduction in sexuality
and the simultaneous use of lamotrigine, onion and ginger causes positive effects of
onion and ginger on sexuality. An inclusive study showed that the effect of ginger on
male procreation is as follows: in the mentioned study after treatment with ginger, the
weight of testis and epididymis increased significantly, also the number of sperms was
counted and their movements increased also. After treatment, testosterone increased and

malonhydriodehyde was reduced [22]. .Moreover, ginger and cinnamon both have been
indicated to improve testicular function, sperm quality and quantity, sex hormones
levels(Testosterone, LH and FSH), and serum antioxidants level [25-31] demonstrated
that 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. In our study, administration of Zingiber Officinale
rhizome powder suspension orally at dose 100 mg/kg or 200 mg/kg for twenty one days,
caused a significant elevation in the levels of GST (67.36% and 74.99 % ) and CAT
(174.36% and 183.39% ), respectively when compared to control group ( table 2). Ginger
and cinnamon contribution to the recovery of sperms, and their uptake on free radicals,

are related to their very high antioxidant virtue and increasing antioxidant capacity of
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male diabetic sperms manifested by recovered sperm parameters and decreased MDA
level. [32] demonstrated that Z.officinal increased the activities of testicular antioxidant
enzymes, superoxide dismutase, glutathione and catalse and reduced level of
malondialdhyde. Although the active compounds of the tested plants have not been well
identified in the present study, preliminary phytochemical study revealed the presence of
alkaloids and/or nitrogenous bases, carbohydrates and/or glycosides, tannins, flavonoids,
saponins and unsaturated sterols and/or triterpenes as major active constituents. Saponins,
flavonoids, and alkaloids have been previously reported in the crude extract of ginger
[33]

In conclusion, the present study has demonstrated that, Zingiber Officinale rhizome
powder suspension possess an androgenic and antioxidant activity in doses of 100 and
200 mg/kg respectively in adult male rabbits.

Table 1. Values of Testosterone, FSH and LH hormones
(Means + SE) for control and treated groups of rabbits.

groups (G1) (G2) (G3)
Control (zinger 100 mg) (zinger 200 mg)

Parameters
3.62+0.26 4.83+0.12 ® 4.10+0.10 °
testosterone(ng/ml ) 33.43 13.26
% of Change from G1 - 1511
% of Change from G2
FSH (ulu/l) 2.04+0.02 3.09+0.26 ® 2.32+0.08 °
% of Change from G1 51.47 13.73
% of Change from G2 -24.92
a ab
LH (ulu/l) 5.00+0.02 7.72+£0.23 6.43 £ 0.51
% of Change from G1 >4 28.6
-16.71

% of Change from G2

Values are given as mean + SE for 5 rabbits in each group.
2 significant (P< 0.05) as compared with (G1).
® significant (P< 0.05) as compared with the (G2).
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Figure 1 . Values of testosterone hormone levels (Means + SE) for control
and treated groups of rabbits.
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Figure 2. Values of FSH hormone levels (Means + SE) for control and treated groups of rabbits.
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Figure 3. Values of LH hormone levels (Means + SE) for control and treated groups of rabbits.

Table 2. Values of antioxidant enzymes (Glutathion-S-transferase and Catalase) (Means
* SE) for control and treated groups of rabbits.

Groups (G1) (G2) (G3)
Parameters Control (zinger 100 mg) | (zinger 200 mg)
GST (U/L) 406.20+17.57 679.80+19.02° 701.80+8.85°
% of Change from G1 67.36 74.99
3.24
% of Change from G1
Catalase(U/L) 135.08+2.50 370.60+20.71% 382.80+13.40%
% of Change from G1 174.36 183.39
3.29
% of Change from G1

Values are given as mean £ SE for 5 rabbits in each group.
asignificant (P< 0.05) as compared with control group (G1).
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Figure 4. Values of GST activity (Means + SE) for control and treated groups of rabbits.
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Figure 5. Values of CAT activity (Means + SE) for control and treated groups of rabbits.
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