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Abstract

Background and Objective: Ginsenoside Rg1 (GRg1) is the most abundant and active steroid saponin of Panax notoginsengwith several
pharmaceutical properties. The present study was undertaken to evaluate the effect of ginsenoside Rg1 (GRg1) on ethanol-induced male
infertility in rat model. Materials and Methods: Thirty-two male rats were divided into four groups. One group (control) received saline
(2 mL/day), while another group was given ethanol (EtOH, 4 g kg~ b.wt./day). One treatment group received 20 mg GR1 kg~" b.wt./day,
while another treatment group was given 40 mg GR1 kg~' b.wt./day. Both treatment groups were also given 4 g EtOH kg~ b.wt./day.
All treatment were given orally for 28 days. The significant differences between the groups were determined using one-way ANOVA and
data were analyzed using SPSS software followed by Tukey's test. Results: The weights of epididymis, testis and seminal vesicles, as well
as testicular sperm count, viability, motility and serum testosterone levels were significantly elevated (p<0.01) by exposure to GRg1 at
each of the two doses (20 and 40 mg kg~' b.wt./day), when compared to the EtOH-treated groups. The two doses of GRg1 also led to
significant (p<0.01) increases in the activities of testicular antioxidant enzymes (SOD, CAT) and the steroidogenic enzymes 3B hydroxy
steroid dehydrogenase (3B HSD) and 17 hydroxy steroid dehydrogenase (17B HSD), as well as lower levels of MDA. Histomorphological
lesions such as thickening of seminiferous tubules and disintegration of leydig and sertoli cells were ameliorated by both doses of GRg1.
However, 40 mg kg~" GRg1 showed better anti-infertility effect. Conclusion: Co-administration of ethanol and 40 mg kg~" GRg1 to rats
produced anti-infertility effects by suppressing alcohol-induced sperm oxidative stress and testicular toxicity.
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INTRODUCTION

Infertility is a major health issue that affects nearly 15% of
couples worldwide'. The prevalence rate of male infertility in
China hasincreased enormously in recent times2. AlImost 50%
of infertility cases are due to male factors such as genetic
disorder (hormonal imbalance), infection, duct obstruction,
cryptorchidism, trauma or oxidative stress, excessive smoking
and alcohol intake*. Several scientists have pointed out that
long term or short term consumption of alcohol could alter
the metabolic pattern and morphology of testes (testicular
atrophy) and thus results in low sperm count and infertility>®.
Hence, in the present study, an ethanol-induced animal
infertility model was used.

Synthetic drugs like Clomid, Letrozole and Imipramine
are currently recommended for treating male infertility
after a surgical procedure. However, prolonged intake of
these synthetic drugs might lead to severe adverse
effects®. Therefore, many researchers are focusing on using
complementary and alternative medicines especially
plant-derived products to treat infertility due to lower cost
and fewer adverse effects’.

Panax notoginseng (P. notoginseng) or Korean ginseng
or Chinese ginseng (C. A. Meyer; Araliaceae) is a popular
herbal medicine used all over the world for its various
biological properties®. The roots of ginseng are extensively
used in Asian traditional medicine for many years to treat
various disorders or dysfunction especially for sexual
dysfunction®'°. The major active phytochemical components
of P. ginseng are ginsenosides (tetracyclic triterpenoid
saponins). However, only six major ginsenosides (Rb1,Rb2, Rd,
Rc, Rgl and Re) are extensively used'. Among those
ginsenosides, GRg1 is the most abundant and active steroid
saponin that has a similar structural identity with several sex
hormones™. It has been shown that GRgl possesses
antioxidant, anti-inflammatory and anti-cancer properties'>',
In addition, GRg1 has been reported to exhibit
neuroprotective, immunoprotective, cardioprotective and
hepatoprotective properties'?'>16,

Previously, ginseng has shown to possess anti-infertility
or male gonad protective activity in animals models as well as
in human'®'8 Ginsenosides have also been reported to
enhance sperm production and sperm motility in various
in vitro models'?, However, till date, no /n vivo studies
have been conducted to investigate the anti-infertility effect
of GRg1 against ethanol-induced testicular damage or male
infertility. Therefore, the present research was carried out to
study the anti-infertility effect of GRg1 by assessing sperm
count, sperm viability, sperm motility, antioxidant status,
steroidogenic enzymes and associated histological changesin
a rat model of ethanol-induced infertility.

MATERIALS AND METHODS

Chemicals: GRg1 (CAS No: 22427-39-0), Triton X 100, ethanol
(95%), eosin and nigrosine stain (100 mL); Tris buffer solution
(10X), nicotinamide adenine dinucleotide (NAD; CAS No:
53-84-9), nicotinamide adenine dinucleotide phosphate
hydrate (NADPH; CAS No: 53-59-8), dehydroepiandrosterone
(CAS No: 53-43-0) and androstenedione (CAS No: 63-05-8)
were bought from Sigma-Aldrich (St. Louis, MO, USA). Xylene
(CAS No: 1330-20-7), formalin (CAS No: 50-00-0), paraffin wax
(10%), hematoxylin and eosin (H and E), physiological saline
(0.9%) and hydrogen peroxide (CAS No: 7722-84-1) were
purchased from Beijing Zhongshan Golden Bridge
Biotechnology Co. Ltd, (Beijing City, Beijing, China).

Experimental animals: Male adult healthy Wistar strain albino
rats weighing 260-280 g were used for this study. All the rats
were maintained in steel rat cages (4 rats in each cage) under
a 12/12 light/dark cycle at 22°C with 72-74% humidity. They
were allowed free access to water and food (ad /ibitum) and
acclimatized to the experimental environment for 2 weeks
before the study. This pre-clinical (animal) study was
conducted from January 2016-March, 2016 with approved
from the Ethical Committee of Affiliated Hospital of Jining
Medical University (JMU2017-372). The experimental protocols
and procedures were done under controlled conditions in
accordance with the guidelines proposed by NIH (USA).

Study design: Thirty-two healthy male adult Wistar albino
rats were randomly chosen after 2 weeks of acclimatization
period and divided into four groups, each with eight rats.
Rats in the control group received only saline (2 mL/day)
orally for 28 days (group ). Group Il rats were given EtOH
at a dose of 4 g kg™' b.wt./day orally for 28 days. Groups |l
and [V rats (treatment groups) received orally 20mg GRg 1 and
40 mg GRg1 kg™' b.wt./day, respectively, in addition to 4 g
EtOH kg~' b.wt./day, for 28 days. The GRg1 was dissolved in
normal saline prior to administration.

Sample collection: At the end of the experimental period
(day 29), all rats were weighed and sacrificed by cervical
dislocation under diethyl ether anesthesia. Blood samples
were collected through cardiac puncture and centrifuged at
3000 rpm for 10 min to obtain sera. The testes, cauda
epididymis and seminal vesicles were excised immediately
and weighed. The left testes were de-capsulated and 10%
homogenate of the parenchyma was prepared in
physiological saline containing Triton X100 solution. The
homogenate was centrifuged (Eppendorf-5810 centrifuge;
Hamburg, Germany) at 3000 rpm for 10 min at 4°C and the
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resultant clear supernatant was used for assay of testicular
antioxidants and lipid peroxidation products. The microsomal
fraction of testis was prepared using differential centrifugation
technique according to the method of Himabindu et a/?' and
used for assaying the steroidogenic enzymes, 3 HSD and 178
HSD. Protein content was estimated by BCA protein kit
(Sigma; St. Louis, MO, USA).

Semen analysis: Sperm count was carried out by the method
of Yokoi et a/*. Caudal epididymis (distal end) was isolated
immediately after rat sacrifice, minced in physiological saline
and thoroughly shaken using an agitator for 10 min at 37°Cto
separate (swim out) the spermatozoa (sperm) from the
epididymal tubules. The sperm suspension (10 pL) was
transferred onto each chamber of a hemocytometer and
counted under a Nikon Eclipse 80i light microscope (Nikon,
Co., Tokyo city, Tokyo, Japan). Sperm count was expressed as
million mL=". Sperm viability test was carried out by the
method of Wyrobek et a/%, with slight modifications. In
essence, 20 L of diluted sperm suspension was mixed with
20 pL of eosin and nigrosine stain to detect viable sperm.
Viable sperm was expressed as percentage (%) of the total
sperm count using Nikon Eclipse 80i light microscope (Nikon,
Co., Tokyo city, Tokyo, Japan). In this test, live sperm was
unstained (colorless) but dead sperm was stained pink.
Sperm motility was assessed by Sonmez et a/?*, method.
About 500 uL of sperm suspension was added to 2 mL of
Tris-buffered solution. The percentage of sperm motility was
determined microscopically within 3-4 min using Nikon
Eclipse 80i light microscope (Nikon, Co., Tokyo city, Tokyo,
Japan). Sperm motility was calculated as a percentage of
motile sperms relative to the total sperm count.

Lipid peroxidation, antioxidants and steroid hormone:
Levels of malondialdehyde (MDA) and the activities of
superoxide dismutase (SOD) and catalase (CAT) were assayed
in testicular tissue using a commercial kit (Nanjing Jiancheng
Bioengineering Institute (Nanjing City, Nanjing, China).
Serum testosterone was quantified by enzyme-linked
immunosorbent assay (ELISA) kit from Cayman Chemicals
(Ann Arbor, MI, USA) based on the manufacturer’s protocol.

Steroidogenic enzymes: The activities of 3 B-HSD and
17 B-HSD were assayed in the testicular microsomal fraction
by the method of Bergmeyer?. In brief, 2 mL of the reaction
mixture containing 0.5 umol of cofactors like NAD (3B-HSD) or
NADPH (17B-HSD), 100 umol of sodium pyrophosphate buffe
(pH 7.4),0.10 umol of substrate (dehydro-epiandrosterone for
3B-HSD; or androstenedione for 17B-HSD) to this 100 pL of
sample were added. The absorbance was measured at

340 nm at 20 sec intervals for 3 min using UV-Vis
spectrophotometer-2600 (Shimadzu, Kyoto city, Kyoto, Japan).
The enzyme activity was expressed as nmol of NAD converted
to NADH/mg protein/min (3B-HSD) or nmol of NADPH
converted to NADP/mg protein/min (17B-HSD)002E.

Histological evaluation: The testis were removed
immediately after sacrifice and a portion were fixed with
Bouin's solution and then with 4% buffered formalin solution
(phosphate buffer) for 12 h at 37°C. They were thereafter
dehydrated through upgraded ethanol, cleared with xylene.
and embedded in paraffin wax (sectioning purpose) to
make fine 5 um diameter tissue slices using ultra-microtome
(Cryo Leica EM, Leica Microsystem Inc., Buffalo, IL, USA). The
tissue slices were mounted onto a microscopic slide followed
by staining with H and E stain for 10 h at 37°C. They were
examined under the microscope (magnification 200X) and
photographed with a high-resolution digital camera attached
to Nikon Eclipse 80i light microscope (Nikon, Co., Tokyo city,
Tokyo, Japan) and examined by Image Pro-Plus software
(6.1 ver) from Media Cybernetics (Rockville, MD, USA) for
evidence of testicular lesions.

Statistical analysis: Data are expressed as the
Mean=Standard Deviation (SD). The significant differences
between the groups were determined using one-way ANOVA,
followed by Tukey's test (for multi comparison) with the aid of
SPSS software (Ver 23; IBM Corp., NY, USA). Differences were
considered statistically significant at p<0.05%.

RESULTS

Effectof GRg1 onbodyweightandreproductivetissues: The
effect of GRg1 on body weight and reproductive tissues in
experimental rats are represented in Table 1. No significant
changes were noted in body weight gain in any of the
experimental group. However, the weights of epididymis,
testes and seminal vesicles were considerably (p<0.01)
reduced in the EtOH-treated rats. The decreases in weights of
epididymis, testes and seminal vesicles were significantly
reversed by co-treatment with GRgl at both doses
(p<0.05 for 20 mg GRg1 and p<0.01 for 40 mg GRg1).

Effect of GRg1 on sperm characterization: The effect of
GRg1 on sperm characterization (sperm count, motility and
viability) in experimental rats were shown in Table 2.
Sperm count (78.15 down to 41.67 million mL™"), viability
(85.44 down to 66.87%) and motility (79.13 down to 60.21%)
were significantly (p<0.01) lowered in the EtOH-intoxicated
rats when compared with control rats. In the groups
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Table 1: Effect of GRg1 on body weight and reproductive tissues in experimental rats

Group Body weight Testis Cauda Seminal

(9) (9) epididymis (g) vesicle (g)
Control 269.44+22.93 1.95+0.11 0.38+0.04 0.41£0.04
EtOH induced 272.35+29.18 1.03%£0.16%** 0.21£0.023* 0.24£0.033*
GRg1 20+EtOH 270.92+31.14 1.461+0.12%* 0.29+0.02°* 0.310.03%*
GRg1 40+EtOH 274.78+37.92 1.81£0.210%* 0.3610.030** 0.39£0.04b**

Data are expressed as the Means=®Standard Deviation (SD). **p<0.01, *p<0.05, (a) EtOH group compared with the control group, (b) GRg1 treated groups
(20 and 40)+EtOH compared with EtOH alone group

Table 2: Effect of GRg1 on sperm characterization (Sperm count/viability and motility) in experimental rats

Group Sperm count (Millions mL~") Viable sperm (%) Motile sperm (%)
Control 78.15%8.03 85.44+5.18 79.131£9.82
EtOH induced 41.67£6.107* 66.87 £6.797%* 60.21£.023*
GRg1 20+EtOH 62.56£9.195** 7446£8.21°* 68.80£8.520%*
GRg1 40+EtOH 74.77+10.985%* 82.65+10.08>** 76.34110.26"*

Data are expressed as the Means=*Standard Deviation (SD). **p<0.01, *p<0.05, (a) EtOH group compared with the control group. (b) GRg1 treated groups
(20 and 40)+EtOH compared with EtOH alone group

Table 3: Effect of GRg1 on testicular antioxidant activities and lipid peroxidation products in experimental rats

Group SOD (Umg~" ptn) CAT (Umg™" ptn) MDA (umol mg~" ptn)
Control 3.98+0.44 62.53£10.51 0.69£0.05
EtOH induced 2.48+0.292** 38.10%£4.102** 1.24+0.132**
GRg1 20+EtOH 3.20£0.55P** 47.05+5.920* 0.88£0.09°**
GRg1 40+EtOH 3.67£0.46** 58.73+6.400%* 0.76£0.11°**

Data are expressed as the Means=tStandard Deviation (SD). **p<0.01, *p<0.05, EtOH group compared with the control group. (b) GRg1 treated groups
(20 and 40)+EtOH compared with EtOH alone group, One unit (U) of SOD activity was equal to the amount of enzyme that required for inhibiting 50% of
xanthine-xanthine oxidase. One U of CAT activity was equal to the amount of enzyme that required t to decompose 1 umol of H202 sec™’

Table 4: Effect of GRg1 on testicular steroidogenic enzymes in experimental rats
Group

Control

EtOH induced

17B-HSD
14.03%2.15
7.731+1.82%%

3B-HSD
18.56+1.94
11.72+1.492**
GRg1 20+EtOH 14.43£2.11b* 10.94£1.04%*
GRg1 40+EtOH 17.25+2.07°** 13.89%1.65>**
Data are expressed as the Means=Standard Deviation (SD). **p<0.01, *p<0.05, EtOH group compared with the control group. (b) GRg1 treated groups (20 and
40)+EtOH compared with EtOH alone group 3, B-HSD was expressed as nmol of NAD converted to NADH mg =" protein min=". 17B-HSD was expressed as nmol of NADPH

converted to NADP mg~" protein min~'

where EtOH  was co-administered with 20 and
40 mg GRg1 kg™ b.wt./day, there were significant increases
(p<0.01) in sperm count (62.56 and 74.77 million mL™"),
viability (74.46 and 82.65%) and motility (68.80 and 76.34 %),
respectively, relative to those of EtOH-treated rats.

Effect of GRg1 on testicular antioxidant activities: The
effects of GRg1 on testicular antioxidant status and MDA are
shownon Table 3. Compared with saline-treated rats (control),
MDA levels were significantly elevated (p<0.01), while the
activities of the antioxidant enzymes SOD and CAT were
significantly decreased (p<0.01) in EtOH-exposed rats.
However, co-administration of 20 or 40 mg GRg1+EtOH for
28 days markedly reversed (p<0.01) the toxic effect of ethanol
by lowering MDA levels and raising the activities of SOD and
CAT.

Effect of GRg1 on testicular steroidogenic enzymes: The
effect of GRgl on testicular steroidogenic enzymes in

experimental rats were epitomized in Table 4. The activities of
3B HSD and 17B HSD were significantly decreased (p<0.01)in
the EtOH-treated rats (by 57 and 49%, respectively) when
compared with control rats. Co-administration of EtOH and
GRg1 at 20 and 40 mg kg™ significantly increased the
activities of 3 HSD and 17B HSD (p<0.05 for 20 mg GRg1;
p<0.01 for 40 mg GRg1).

Effect of GRg1l on serum testosterone concentration:
Serum testosterone concentration was significantly reduced
(p<0.01) in the EtOH group (2.65-1.23 ng mL™"; Fig. 1).
However, pronounced increases in serum testosterone
were seen in the rats co-administered EtOH and GRg1l
(from 1.23-2.02 ng mL~" for 20 mg GRg1; p<0.05 and from
1.23-2.49 ng mL~" for 40 ng GRg1; p<0.01).

Effect of GRg1 on histology of testes: The photomicrographs
represent H and E stained sections of testes from control and
treatment rats (Fig. 2). Testicular sections of control rats
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Fig. 1: Effect of GRg1 on serum testosterone concentration in experimental rats
'Data are expressed as the Means=Standard Deviation (SD). **p<0.01, *p<0.05 (a) EtOH group compared with the control group, (b) GRg1 treated groups
(20 and 40) +EtOH compared with EtOH alone group

Fig. 2(a-d): Hand E stained testis section of control and experimental rats (200), (a) Testicular sections of control rats showing
normal architecture of seminiferous tubules with matured Sertoli cells (S) and Leydig cells (L), (b) Testicular section
of EtOH-exposed rats displaying thickened seminiferous tubules with many disrupted spermatogonia (arrow mark).
In addition, many necrotized Sertoli cells (S) and disintegrated interstitial Leydig cells (L) are evident, (c) GRg1 20
treated group showing mild thickened seminiferous tubules with moderate number of spermatogonia along with
less altered Sertoli and Leydig cells and (d) GRg1 40 treated rats showing normal seminiferous tubules with a
significant number of spermatogonia (arrow mark) along with prominent Sertoli and Leydig cells



Int. J. Pharmacol, 2018

showed normal architecture of seminiferous tubules lined
with complete sets of spermatogenic series (spermatogonia,
spermatocytes and spermatozoa). In addition, mature Sertoli
cells (S) with well-developed interstitial Leydig cells (L) (Fig. 2a)
were seen. In contrast, testicular section of the EtOH-exposed
rats displayed thickened seminiferous tubules with many
disrupted or degenerated spermatogonia as well as dead or
elongated spermatid (arrowed). In addition, many necrotized
Sertoli cells (S) and disintegrated interstitial Leydig cells (L)
were seen (Fig. 2b). The 20 mg GRg1-treated group (Fig. 2¢)
showed mildly thickened seminiferous tubules with a
moderate increase in the number of spermatogonia (arrowed).
In the 40 mg GRg1-treated rats (Fig. 2d), normal seminiferous
tubules with a significant number of spermatogonia
(arrow mark) and prominent Sertoli and Leydig cells were
seen.

DISCUSSION

A growing body of evidence has demonstrated that
steroidal constituents like phytoestrogen or saponins foundin
the plants possess anti-fertility or aphrodisiac properties, due
to the fact that they mimics several sex hormones? %,
Therefore, for the current study, a popular phytocomponent
like GRg1 was used to assess the anti-infertility activity by
checking epididymis sperm count, viability, motility,
antioxidant status, steroidogenic enzymes and histological
changes in the ethanol-induced animal model.

No significant changes were noted in body weight gain
in any of the experimental groups. However, the weight of
epididymis, testis and seminal vesicles were significantly
decreased p<0.05 in EtOH-induced rats. This can be attributed
to the EtOH-induced attenuation of the functions of the
Leydig and germ cells (testicular atrophy), leading to
decreased testosterone concentration?. Co-treatment with
GRg1 considerably improved the weight of epididymis, testes
and seminal vesicles. A similar outcome was reported by Jang
and his coworkers, who observed increases in the weights
epididymis, testes and seminal vesicles due to treatment with
saponins (ginsenosides) of A. ginseng, owing to increased
secretion of testosterone'™.

Semen analysis (sperm characteristic) is a pivotal
procedure to check the anti-fertility property of any drug.
Sperm count, sperm viability and sperm motility were reduced
in the EtOH-intoxicated rats, probably due to excessive free
radical generation (oxidative stress). This is so because alcohol
consumption reduces sperm count, sperm viability and
sperm motility owing to increased oxidative stress*®. Therats
co-administered EtOH and GRg1 for 28 days had significant

elevations in count, viability and motility of sperm when
compared with rats given EtOH alone. Another /n vitro
study also reported that treatment with GRg1 considerably
increased the motility and integrity (viability) of post-thawed
miniature pig sperm™,

Ample amount of reports indicated that overproduction
of free radicals (ROS) and subsequent oxidative stress
are considered as the major etiological factors for ethanol-
induced testicular changes and eventually results in
infertility>!. Testes and sperm are highly susceptible to
ethanol-induced damage owing to overproduction of free
radicals. Sperm contains a high concentration of
polyunsaturated fatty acids (PUFA) and abundant endogenous
antioxidant enzymes and its high metabolic rate and
replicating properties make it highly vulnerable to lipid
peroxidation-induced damage*.

Levels of MDA were significantly elevated p<0.05
while SOD and CAT were considerably decreased in the
EtOH-exposed rats. These results are in agreement with the
results of Akbari and his colleagues, who also indicated that
consumption of ethanol could significantly lower the activities
of antioxidants like SOD and CAT while raising MDA
production32. However, administration with either 20 or 40 mg
of GRg1 could significantly lower p<0.05 the MDA levels with
increased activities of SOD and CAT. Korivi et a/'? hinted that
treatment with GRg1 could substantially improve the
activities of SOD and CAT with lowered MDA levels against
exercise-induced oxidative stress in therat' In addition, it has
been reported that administration of GRg1 significantly
upregulated the protein expression of nuclear factor Nrf2
which modulates the expression of endogenous antioxidants
such as SOD and CAT'®. Hence, it can be hypothesized that as
a protective mechanism, GRg1 could up-regulate Nrf2-related
signaling pathway, thereby enhancing the production of
testicular SOD and CAT in EtOH intoxicated rats. However,
further studies are required to confirm the above statement.

The rate of limiting enzymes in the steroidogenic
pathway are 3B HSD and 17B HSD. These enzymes play
pivotal roles in the production of 4-Androstenedione
from dehydroepiandrosterone and in the production of
testosterone from 4-Androstenedione3334 The activities of 33
HSD and 17B HSD were significantly decreased p<0.05 in
EtOH-induced rats due to elevated oxidative stress.
Balamurugan and his co-workers have demonstrated that
consumption of ethanol could significantly decrease the
activities of 3B HSD and 178 HSD owing to excessive free
radical generation, thereby reducing the production of
testosterone?. Supplementation of EtOH with either GRg1 20
or 40 could markedly improve the activities of HSD both 3B
HSD and 178 HSD owing its antioxidative property.
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Testosterone is an essential male sex hormone used to
maintain and control the action of various male accessory sex
gland function particularly testes and epididymis to favor
spermatogenesis'®. The serum testosterone concentration was
significantly suppressed in EtOH group due to reduced
testicular cholesterol production and toxic effect of EtOH on
the Hypothalamus-Pituitary-Gonadal (HPG) axis®. A
pronounced increase in the concentration of testosterone
were noted in GRg1 (20 or 40) supplemented rats. These
effects are due to modulation of HPG axis by the
neuroprotective property of GRg1, as well as its ability to
up-regulate the expression of 3BHSD and 17 HSD. Previously,
Wang and his co-workers reported that consumption of GRg1
significantly increased the concentration of serum
testosterone in a rat model*®.

Testicular sections of control rats showed the normal
architecture of seminiferous tubules lined with complete sets
of spermatogenic series (stages of maturation) like
spermatogonia, spermatocytes and spermatozoa, in addition
to mature Sertoli cells (S) with well-developed interstitial
Leydig cells (L). However, testicular section of the
EtOH-exposed rats displayed thickened seminiferous tubules
with many disrupted or degenerated spermatogonia. In
addition, many necrotized Sertoli cells (S) and disintegrated
interstitial Leydig cells (L) were present. Similar abnormalities
in testicular tissue of alcohol intoxicated animals have been
reported previously*”. The lesions due to EtOH treatment were
reversed by GRg1, resulting in normal seminiferous tubules
with a significant number of spermatogonia along with
prominent Sertoli and Leydig cells. Thus, GRg1 exerted
protective effect against toxic assault imposed by ethanol in
testicular tissue. Recently, a study conducted by Omar and
Abdalhafid found that treatment with Panax ginseng
(1500r 300 mg kg~") produced improved seminiferous tubules
with increased concentration of spermatozoa.

CONCLUSION

Taking together, supplementation of both GRg1 20 and
40 displayed significant anti-infertility or spermatogenesis
effect by enhancing gonads weight, sperm count, motility,
viability and antioxidant status (lowering MDA) and
steroidogenic enzymes and testosterone levels as well as
improving the testicular morphology on EtOH-intoxicated rats.
However, GRg1 40 showed better anti-infertility activity than
GRg1 20.
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This experiment discovers the new anti-infertility agent
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discover new novel anti-infertility drug and thus help to
improve the quality of infertility couples.
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