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ABSTRACT
The current study is an endeavor for profound exploration about the effect of two brain
stimulant medicinal herbs (Panax ginseng and Ginkgo biloba) alone or in combination on the improvement of some physiological reproductive and thyroid activities in mature male rats. Forty
mature male albino rats were classified into four equal groups (n=10). Group I control; received
distilled water (1ml/day). Group II; administered with Panax ginseng only (200 mg/kg BW) Group
III; administered with G. biloba only (150 mg/kg BW). Group IV administered with Panax ginseng
+ G. biloba (100 and 75 mg/kg BW) respectively. After 60 days of administration, serum level of
reproductive (testosterone, LH and FSH) as well as thyroid (T3 and T4) hormones, some semen
parameters, and histology of testicular tissue were evaluated. Serum level of testosterone hormone
decreased significantly (P<0.001) in all groups while, there was no change in the level of LH and
FSH. Moreover, T3 and T4 increased significantly (P<0.001) in all groups except in mixed group
which showed non-significant increase in level of T3. Rats administered both herbs individually
showed significant increase (P<0.001) in epididymal sperm count, abnormal sperm percent decreased significantly (P<0.001) in all treated groups however, sperm motility significantly elevated
(P<0.05) only in Ginseng received group. Histologically, testicular tissue of all rats disclosed enhancement in testes by stimulating the activity of seminiferous tubules with mature spermatozoa.
In conclusion Panax ginseng and G. biloba have improvement effect on semen parameters however, serum testosterone hormone consumed in spermatogenesis process. Besides, both herbs have
progressive power to synergize thyroid function ability by improvement level of thyroid hormones.
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antibacterial and antiviral agent (Lee et al.
2014; Im et al. 2016). Besides, ginseng is
involved in improvement of testicular
dysfunction and sexual impairment (Leung and
Wong, 2013; Won et al. 2014). Ginseng
consists mainly of ginseng saponins (or
ginsenosides) which are the main active
ingredients of ginseng and responsible for its
functions. Ginseng saponins are glycoside
saponins and derivatives of triterpenoid
dammarane, which consists of 30 carbon atoms
(Lee and kim, 2014).

INTRODUCTION
Medicinal plants are widely used in both
developing and developed countries to
maintain their health or treat diseases (SmithHall et al. 2012). Herbal products reach about
25 % of medications in developed and about
80 % in developing countries (Scott et al.
1998). WHO reports that about 80 % of the
world´s population use herbal medicine or
vegetable extracts in therapy (Bezerra et al.
2013). People are heading to the use of
medicinal herbs because they have many deepseated beliefs about the importance of
medicinal herbs (Omidbigi, 2011). In terms of
People’ beliefs about medicinal herbs,
healthiness, lower side effects, and more
affordable price were the most important
factors influencing the demand for medicinal
herbs (Sajedipoor and Mashayekhi, 2015).
Moreover, 56 % of currently prescribed
synthetic drugs are classified as follow 24 %
are derivatives from plant species, 9 % are
synthetic products modeled from natural
products, 6 % are extracted directly from the
plant species, and 5 % are of animal origin and
20 % of natural have been investigated for
medicinal potential (Wink 2000; Kushiro et al.
2003).
Ginseng (Panax ginseng (P. ginseng)),
family Araliaceae) is one of the most widely
known and used oriental medicinal plants (Yun
2001). Ginseng is a shade plant that prefers a
cool and dry climate, like that of Korea (Lee et
al. 2011). The main species of ginseng are P.
ginseng (Korea ginseng), P. quinquefolius
(American ginseng), P. notoginseng (Tienchi
ginseng), and P. japonicus (Japanese ginseng)
(Baeg and So, 2013). Several studies have
recently shed the light on the beneficial effects
of ginseng on diseases such as cancer; immune
disorders; diabetes; and liver, neuronal,
cardiovascular, infectious diseases, as

Ginkgo biloba (G. biloba) is one of the
most ancient seed plants, it is originally native
to China and now it is cultivated worldwide.
Extract from G. biloba leaves has been used in
traditional Chinese medicine for centuries to
treat circulatory disorders, asthma, tinnitus,
vertigo, and cognitive problems (Kleijnen et al.
1992). Today, G. biloba extracts are one of the
most taken phytomedicines globally (Ernst
2002) and are often prescribed in Europe as a
nootropic agent in old age and dementia
(Kennedy et al. 2011) and antioxidant agent as
it inhibits monoamine oxidase A abs B directly
scavenges ROS (Trompezinski et al. 2010). G.
biloba extract contains mainly terpenoids,
flavonol glycosides, and proanthocyanidins.
The most prevalent of these three groups are
the flavonol glycosides (quercetin, catechin).
The terpenoids include ginkgolides and
bilobalides,
which
represent
unique
components of G. biloba. Terpenoids,
flavonoids and proanthocyanidins are thought
to be responsible for the pharmacological
properties of Gb (Kleijnen et al. 1992).
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The accurate treatment of male subfertility
is of major economic importance in the
livestock breeding industry, especially in milk
and meat producing animals. In addition, using
low-fertile males leads to colossal loss to the
farming community in terms of conception
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failure and reduced life-time reproductive
efficiency of females. Nowadays, using
chemical and inorganic materials in treatment
of such problems reflects deleterious effects on
both animals and human. Therefore, the male
reproduction care and improvement must be
primary concern by finding new strategies of
ameliorative substances with natural sources
without side effects.

ceived distilled water (1ml/day). Group II; administered with P. ginseng (200 mg/kg BW).
Group III; administered with G. biloba (150
mg/kg BW). Group IV; administered with P.
ginseng + G. biloba (100 and 75 mg/kg BW respectively). All rats received distilled water
and drug solution orally using drenching tube
for 60 successive days.
Reagents. P. ginseng were purchased in form
of Ginsana capsules 100 mg (E.I.P.CO Egyptian, 10th of Ramadan city, Egypt). G. biloba
were purchased in the form of capsules 260 mg
(EMA pharm pharmaceuticals, Nasr City,
Cairo, Egypt). Solution of each drug were daily
freshly prepared by dissolving each capsule in
distilled water to obtained required concentration in 1ml.

The scope of the current research topic is
to investigate the effect of P. ginseng and G.
biloba extract separately or in combination on
the improvement of some physiological male
reproductive and thyroid activities in mature
male rats. Reproductive and thyroid pattern
will be assessed by complete semen analysis
(Epididymal sperm count, percent abnormality
and motility) in addition, estimation of serum
level of testosterone, LH, FSH, T3 and T4
hormones as well as histological examination
of the testes was investigated.
MATERIALS AND METHOD
The experimental protocol followed institutional animal care and was approved by the
Ethics Committee in Animal Experimentation
of the Sohag University, Egypt. The experiment was executed by Physiology department
and Veterinary Services Center, Faculty of
Veterinary Medicine, Sohag University, Egypt.

Samples collection. Rats were anesthetized by
diethyl ether; individual blood samples were
collected from retro-orbital venous plexus from
all treated groups after the end of experimental
period in plain vacutainer tubes. Blood was
centrifuged at 3000 rpm for 15 minutes then
sera were collected separately in Eppendorf
tubes. Sera were kept at -80°C until hormonal
assay. Rats were euthanized by overdose of sodium thiopental (50 mg/kg BW, ip), epididymal semen samples and testes were collected.
Testes were kept in neutral buffered paraformaldehyde 4% for histological processing.

Animals. Forty mature male albino rats
(250±10 g) were housed in a specific clean
pathogen free plastic cages in the animal house
at Physiology department, Faculty of Medicine, Sohag University, Sohag with a 12 h
light/dark cycle and at temperature of 23 ± 2 °C
with ad libitum access to standard rodent pellets food and water for one week to be acclimatized laboratory environment. Mature male rats
which were randomly distributed into four
groups (10 rats for each); Group I (control); re-
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Epididymal semen analysis. Epididymal semen was collected in prewarmed physiological
saline at 37°C according to D’souza (2003).
Immediately after semen collection and dilution, a drop of semen was placed on a prewarmed, dry, and clean slide, then sperm motility was assessed according to Seed et al.
(1996). At the same time, one drop of semen
was placed on a prewarmed dry and clean slide,
then mixed with one drop of Eosin-Nigrosine
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stain for evaluation of sperm vitality (dead and
live percent) according to Esteso et al. (2006).
Sperm abnormalities were monitored by mixing one drop of diluted semen with Eosin stain
according to Wyrobek and Bruce (1978). Finally, epididymal sperm concentration was
evaluated by dilution with sodium bicarbonate
solution and formalin then sperms were
counted by Neuber’s hemocytometer as described by Srinivasulu, and Changamma
(2017).

Hormonal Assay. Serum level of testosterone,
LH, FSH, T3 and T4 were measured by enzyme-linked immunosorbent assay (ELISA)
kits according to Chen et al. (1991); UlloaAguirre et al. (1998); Maes et al. (1997); T3
and T4 Agharanya (1990) respectively, following manufacturer’s instructions (Bioactiva diagnostica Gmbh, Homburg, Germany) by using microplate reader (Infinite 50, Männedorf,
Switzerland) at wavelength 450 nm.

Figure 1: Serum level of reproductive hormones in different treated and control rats after 60 days of
herbal administration. n= 10, values are expressed in Mean ± S.E.M. ***: P< 0.001. Testosterone (ng/ml),
FSH (mIU/mL), LH (mIU/mL).

Serial sections of 5 µm thick were cut using a
rotary microtome then were processed for hematoxylin and eosin (H&E) staining (Bancroft
and Gamble, 2002).

Histological examination. After testicular excision, they were sliced and fixed in 10% neutral-buffered formalin for at least 24 h. The
specimens were then immersed in tap water and
dehydrated in ascending dilutions of ethanol
(70-100%), cleared in xylene, and embedded in
paraffin wax at 56°C in a hot air oven for 24 h.
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Statistical analysis. Results were analyzed statistically by Graph pad prism 5 (GraphPad
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Software, San Diego, California USA) and Excel 2016 software. Data were expressed as
(mean ± standard error of the mean (SEM)) and
differences between groups were analyzed by
using one-way analysis of variance (ANOVA).
Values of P<0.05 and P<0.001 and P<0.0001
were considered significant compared with
control.

(ng/ml) as shown in figure 1A; testosterone significantly (P<0.001) decreased in P. ginseng,
(8.39±0.72), G. biloba (9.22±0.86) and their
mixture (9.33±0.78) treated rats compared with
control (13.57±0.45). However, level of LH
and FSH showed no change in treated groups
compared with corresponding control. Figure
1B showed serum level of LH (mIU/mL) in
control (5.72±0.15), P. ginseng, (6.15±0.56),
G. biloba (6.07±0.65) and their mixture
(5.53±0.21) treated rats. Also, figure 1C disclosed serum level of FSH (mIU/mL) in different groups; control (2.51±0.06), rats administrated P. ginseng (2.44±0.08), G. biloba
(2.40±0.05) and their mixture (2.51±0.09).

RESULTS
Reproductive hormones. The effect of P. ginseng and G. biloba was variable among different treated groups along experimental period.
Their effect was clear on testosterone level

Figure 2: Serum level of thyroid hormones in different treated and control rats after 60 days administration of P. ginseng and/or G. biloba. n= 10, values are expressed in Mean ± S.E.M. #p<0.05 compared
with Ginkgo-reated rats, ***p<0.001 compared with control group. T3 (ng/ml), T4 (µg/dL). (n=10, ***: P
< 0.001, #: P<0.05).

level of T4 (µg/dL) with significant increase
(P<0.001) in P. ginseng (12.41±0.79) and G.
biloba (12.50±0.68) compared with control rats
(8.40±0.59). However, rats received mixture of
two herbs showed non-significant elevation of
T4 level (10.32±0.77 compared with control
and significant (P<0.05) decrease compared
with G. biloba treated rats.

Thyroid hormones. Unlike reproductive hormones, T3 and T4 markedly affected with P.
ginseng and/or G. biloba. Serum T3 level
(ng/mL) markedly increased significantly
(P<0.001) in all treated groups (3.47±0.26),
(3.52±0.23), (3.24±0.20) in P. Ginseng, G. biloba and their combination treated rats, respectively) (Figure 2A). Figure 2B Showed serum
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Figure 3: Epididymal semen analysis in treated and control rats after administrated of P. ginseng
and/or G. biloba for 60 days. n= 10, values are expressed in Mean ± S.E.M. *p<0.05, **p<0.01,
***p<0.001 compared with control, ###p<0.001 compared with mixed.

shown in figure 3B. The percent of abnormal
sperm in different group was 5.10±0.92,
1.50±0.48, 1.50±0.34 and 1.20±0.39 in control,
P. ginseng, G. biloba and mixture treated rats,
respectively.
Regarding to the percent of sperm motility,
only rats received P. ginseng showed significant (P<0.05) increase (91.50 ±1.30) compared
with control (86.50± 1.50) whereas, G. biloba
and mixture treated rats disclosed no change
(87.00±2.26 and 89.00±1.25, respectively)
compared with control.

Epididymal semen analysis. Figure 3 showed
the effect of herbal treatment on some epididymal semen parameters in treated and control
rats. Rats received P. ginseng and G. biloba
showed significant (P<0.001) (165.24±10.46
and 138.26±10.09, respectively) increase in epididymal sperm count (106/µl) (165.24±10.46
and 138.26±10.09, respectively) compared
with control (65.36±3.30). Whilst rats administered both P. ginseng and G. biloba showed no
change (61.42±2.79) compared with control
and significant decrease compared with P. ginseng and G. biloba treated rats (Figure 3A).

Histological examination. The testicular tissue
of control rats exhibited normal histological ar-

Expectedly, administration of P. ginseng
and/or G. biloba improve semen quality by decreasing the percent of abnormal sperm as
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chitecture of the seminiferous tubules with normal arrangement of the germ cells including
spermatogonia, spermatocytes and spermatids
as well as spermatozoa with stimulating the activity of seminiferous tubules (Figure 4 a and
b). Testes of the rats received P. ginseng revealed mature seminiferous tubules with adult
spermatids and spermatozoa with different
stages of spermatozoa and slight vacuolation
(Figure 4 c and d). Moreover, testes of the rats
received G. biloba showed mature spermatozoa
inside the seminiferous tubules, in addition to
edematous infiltration of red acidophilic homogenous materials in the interstitium (Figure
4 e and f). Finally, testicular tissue of rats received both P. ginseng and G. biloba showed
activity of seminiferous tubules represented by
mature spermatocytes, besides cytoplasmic
vacuolation in some seminiferous tubules (Figure 4 g and h).

that rats fed with 5% P. ginseng in the diet for
60 days significantly increased blood testosterone level, whereas treatment with 1% had no
effect. At the same time, rats treated with
American ginseng (10-100 mg/kg) for 28 days
orally showed no significant change in testosterone and LH levels. The variation of reproductive hormones owing to the is ginsenoside
Rb1 which is the main active ingredient in ginseng; it is responsible for the elevation of serum
testosterone, FSH and LH by direct stimulation
of anterior Pituitary (Tsai et al. 2003; Wang et
al. 2010). In addition to dose and time dependence, the effect of P. ginseng on reproductive
hormones are age dependent as testosterone
level marked elevated after oral administration
of P. ginseng to aged rats with daily dose of 200
mg/kg body weight for 4 months compared
with control whereas, there was decreased FSH
and LH levels (Ford et al. 2000; Won et al.
2014).

DISCUSSION
The studies concerning the effect of this
herbal stimulants in normal animal to increase
the efficiency of male reproductive system are
scarce. So, the aim of the current study is to
know the effect of some herbal stimulants (P.
ginseng and/or G. biloba on the normal animals
which will reflect on their productivity. The result of the present study showed there was a
significant decrease in testosterone level in rats
administered panax ginseng for 60 days compared with control. But there was no significant
change in level of both LH and FSH compared
with control. The results of the previous studies
as those carried out by Sabah and Linjawi
(2015) different from ours; they found that
three hormones have been increased in male
rats after exposed to P. ginseng treatment. It is
worth mention that serum level of reproductive
hormones is dose dependent and time as reported by Yoshimura et al. (1998) who reported
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Regarding our results, as mentioned before
there was decreased level of testosterone and
no changes in FSH and LH levels in rats treated
with P. ginseng in same time, there were increased sperm count, decrease abnormal
sperm, improve sperm motility percentage and
spermatogenesis so, this effect of P. ginseng on
sex hormones can be attributed to increased utilization of hormones by the testicle. This increased utilization of hormones can be explained by the finding of Kim et al. (2017) who
reported that male rats showed significant increase in sex hormones receptors (androgen,
luteinizing hormone and follicle stimulating
hormone receptors) in P. ginseng treated
groups. Also, Park et al. (2017) mentioned that
the ginsenoside of P. ginseng which are needed
for distribution of receptors of sex hormones
that are essential for the action of these hormones on testes.
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Figure 4: Photomicrograph of the control and treated rats after administration of P. ginseng and/or
G. biloba. Control testicular tissue showing normal histological structure of the seminiferous tubules with
normal arrangement (arrows) (a and b). Testes of the rats administered P. ginseng (200 mg/kg) for 60 days
showing mature seminiferous tubules with adult spermatids and spermatozoa with slight cytoplasmic vacuolation in the seminiferous tubules (arrows) (c and d). Testes of the rats administered G. biloba (150
mg/kg) for 60 days mature spermatozoa inside the seminiferous tubules (arrows), in addition to edematous
infiltration of red acidophilic homogenous materials in the interstitium (e and f). Testes of rats administered
P. ginseng and G. biloba (100 and 75 mg/kg, respectively) for 60 days showing active seminiferous tubules
with mature spermatocytes, besides cytoplasmic vacuolation in some seminiferous tubules (arrows) (g and
h). (H&E, bar= 50 µm).
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Our results revealed that there was a significant decrease in testosterone level without
change in FSH and LH level in mature rats administered G. biloba extract for 60 days compared with the control. Looking throughout the
available literatures there are few studies concerning the effect of G. biloba extract on testosterone level. These few studies have been confirmed there was no change in testosterone
level in dose-independent manner as administration of G. biloba for 56 and 28 days failed
to elevate serum testosterone (Yeh et al. 2008;
Predes et al. 2011; Oshio et al. 2015). However,
level of FSH increased markedly and improved
of ischemia-induced testicular injury in adult
male rats (Ahmed et al. 2016). Concerning our
results, although there was a significant decrease in testosterone concentration in serum
and no significant change on LH and FSH in
rats treated with G. biloba extract for 60 days
there were increased sperm concentration in
compared with control and the histological examination cleared that there was improved
spermatogenesis. These effects can be attributed to good utilization of hormones by the
testis. There are no available studies conducted
on a mixture of P. ginseng and gingko biloba
extract. At the same time, our results showed
no significant change in the sperm concentration compared with control as seen in discussion. So, it is concluded that the effect of each
extract alone on male reproduction is better
than their mixture in mature rats.
Most of the available studies conducted on
the effect of P. ginseng on thyroid gland with
hypothyroidism. Issa and El-Sherif (2017)
mentioned that P. ginseng has a thyromimetic
effect so, it reserved the deficiency of thyroid
gland hormones in case of subclinical hypothyroidism. Also, Dai et al. (1999) P. ginseng injection increased T3 and T4 in case of hypothy-
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roidism in patients with congestive heart failure. Whilst Kim (2010) and Xiao et al. (2017)
found that P. ginseng able to recover the decrease in the thyroid gland weight, T3, T4 and
triglycerides induced due to hypothyroidism
produced by thiouracils. So, it is conducted that
P. ginseng is beneficial on the thyroid gland
hormone production with good effect on the
hypothyroidism mediated by the modulator effects on the antioxidants defense system.
The obtained results showed that there was
significant increase in the level of both T3 and
T4 levels compared with control. However, the
previous studies that manipulate the relationship between thyroid hormones and G. biloba
are variable; for instance, Abdellah et al. (2017)
reported that there was no change in T3 and T4
levels in rats treated with G. biloba in adult
male rats. On the other hand, Rider et al. (2013)
found that exposure to high dose for long periods induces toxicity and carcinogenicity in the
thyroid gland of male and female mice and rats.
Also, the study of (Dardano et al. 2012) recorded that the G. biloba extract may protect
from possible oxidative and genotoxic damage
associated with iodine-13 treatment in patients
with thyroid cancer. We hypothesize the enhancement effect of G. biloba on thyroid activity results from activation of active transport of
Iodine through biosynthesis of thyroid hormones in thyroid follicles besides, antioxidant
properties of G. biloba gradients. Moreover, G.
biloba is one of the most herbal brain stimulants so, it is expected to stimulate TSH secretion from pituitary gland under control of hypothalamus.
The obtained results showed that there
were significant increase T3 level in rats administered the mixture compared with control.
This can be attributed to synergetic action of
both P. ginseng and G. biloba extracts to increase the thyroid hormones. Generally, it is
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concluded that the effect of both P. ginseng and
G. biloba extract on the thyroid gland need
more studies and the available studies not
enough to clear their effect on the physiology
of thyroid gland and their hormones and our results can be attributed to the ant oxidative effect
of both P. ginseng and G. biloba extract.
The obtained results showed that administration of P. ginseng for mature rats for 60
days significantly increased sperm concentration with decrease of abnormal sperm and motility percent compared with control. Further,
the activity of spermatogenesis was obvious
and as indicated by histological examination.
Many studies were conducted on the effect of
P. ginseng extract on testis function, also these
studies support our results. For instant, administration of P. ginseng for 56 days has a potential role in spermatogenesis activity, increase
sperm concentration and enhance sperm motility (Yang et al. 2011) as it leads to induction of
Catsper expression which is a protein stimulates the motility of sperm (Park et al. 2014).
The same results obtained by Eskandari et al.
(2016) who found that P. ginseng improved the
percentage of sperms with normal morphology,
mass activity and progressive motility. A lot of
studies mentioned that P. ginseng has a protective and preventive effect against anticancer
drugs cause testicular damage (Akram et al.
2012; Jung et al. 2015). Furthermore, P. ginseng used in the protection of testis in case of
use radiation therapy in treatment of cancers
Gosselin et al. 2002) and protect the testis
against the effect of toxins (Lee et al. 2007;
Wang et al. 2012). Not only in normal rats, but
also damaged fertility in diabetic model rats recovered after P. ginseng administration for 90
days improvement of induced testicular pathological signs (Sawiress et al. 2011). The effect
of P. ginseng on testicular function is produced
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through the ginsenosides which structurally resemble steroid hormones such as, androgens
which are important for development and
maintenance of male sexual characteristics and
regulate spermatogenesis (Solakidi et al. 2005).
In addition, ginsenosides affect male sexual
functions and spermatogenesis by stimulation
of steroid receptors which found in male genital tissues and spermatozoa (Leung and Wong,
2013 and Park et al. 2017).
As mentioned before, G. biloba increased
sperm concentration, motility and decrease abnormal sperm percent in addition, histological
examination revealed mature spermatozoa in
seminiferous tubules. Some previous reported
effect of G. biloba supports the current results
by amelioration of reproductive parameters
such as sperm motility, vitality, and concentration due to the presence of quercetin which is
one of the main components of G. biloba extract Taepongsorat et al. (2008). Further, G. biloba can protect the testis against some intoxication as that produced by cisplatin intoxication preventing the decrease in number and motility of sperms produced by this intoxication.
This testicular protection is produced by the antioxidative effect of G. biloba extract as it increases the antioxidative enzymes such as Cat,
SOD and MPO and decreased the content of
malondialdehyde (Khafaga and Bayad 2016).
Moreover, the recent results conducted by
Gevrek et al. (2018) confirmed the essential
role of G. biloba in protection of testicular injury and sperm morphology anomaly caused by
artificial testicular torsion. This amelioration
owing to increase of LH receptors subsequently, enhance Leydig cells and sperm activity as its antioxidant, anti-apoptotic and anti-inflammatory properties. In addition, G. biloba is
considered one of the most broad-spectrum free
radical scavenger due to its flavonoids scavenge free radicals, decrease lipid peroxidation
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Akram H, Ghaderi Pakdel F, Ahmadi A, Zare S.
Beneficial effects of American ginseng on epididymal sperm analyses in cyclophosphamide
treated rats. Cell J 2012; 14:116-121.

and increase antioxidant activities (Mohamed
and El‐Moneim, 2017) as well as it has superoxide radical anion scavenging capabilities and
activities like superoxide dismutase and that it
increased glutathione levels (Wang et al. 2008).
While low dose administration of G. biloba elucidated no changes in sperm concentration,
motility, and concentration (Oshio et al. 2015).
However, other studies did not match our results and reported toxic effect of G. biloba in
mice due to activation of GABA, glycine and
glutamate (Al-Yahya et al. 2006).

Al-Yahya AA, Al-Majed AA, Al-Bekairi AM, AlShabanah OA, Qureshi S. Studies on the reproductive, cytological and biochemical toxicity of
Ginkgo Biloba in Swiss albino mice. Journal of
Ethnopharmacology 2006; 107:222–228.

CONCLUSION
In conclusion, P. ginseng and G. biloba
have ameliorative effect on male reproductive
performance as it enhanced and improved all
semen parameters and elevated some reproductive hormones in mature and immature rats, P.
ginseng and G. biloba have progressive power
to synergize thyroid function ability by improvement level of thyroid hormones mature
rats, P. ginseng and G. biloba administration
for mature rats revealed enhancement of histological findings in testes by stimulation the activity of seminiferous tubules, the effect of each
extract alone on male reproduction is more better than their mixture, The use of mixture for
mature rats has no effect in sperm characters.

Attele AS, Wu JA, Yuan CS. Multiple pharmacological effects of ginseng. Biochem Pharmacol
1999; 58: 1685-1693.
Baeg I, So S. The world ginseng market and the ginseng (Korea). Journal of Ginseng Research 2013;
37:1-7.
Bancroft J, Gamble M. Theory and practice of histological techniques. 5th London Edinburgh New
York Philadelphia St. Louis Sydney. Toronto
2002.
Belsey MA, Moghissi KS, Eliasson R, Paulsen CA,
Gallegosm AJ, Prasad MR. Laboratory manual
for the examination of human semen and semencervical mucus interaction. Singapore: WHO
press conference 1980.

CONFLICT OF INTERESTS
The authors declare that they have no conflict of interests.

Bezerra RJS, Calheiros AS, Ferreira NCS, Frutuoso
VS, Alves LA. Natural products as a source for
new anti-inflammatory and analgesic compounds
through the inhibition of purinergic P2X receptors. Pharmaceuticals (Basel) 2013; 6 (5):650–
658.
Chen A, Bookstein JJ, Meldrum DR. Diagnosis of
a testosterone-secreting adrenal adenoma by selective venous catheterization. Fertility and sterility 1991; 55 (6):1202-1203.

REFERENCES
Agharanya JC. Clinical usefulness of ELISA technique in the assessment of thyroid function. West
African journal of medicine 1990; 9 (4):258–263.

D‘Souza UJ. Toxic Effects of 5-Fluorouracil on
Sperm Count in Wistar Rats. Malays J Med Sci
2003; 10 (1):43–45.

Akbarzadeh A, Jaimand K, Hemmati A, Khanjani
Shiraz B. Medicinal plants of Gilan Province and
their applications. Iranian J. Med. Arom. Plants
2010; 26:326–347.

138

Dai X, Zhou Y, Yu X. Effect of Ginseng Injection
in Treating Congestive Heart Failure and Its Influence on Thyroid Hormones. Chinese journal of

Hassan et al., 2020

Journal of Experimental and Applied Animal Sciences. 3(2):128-142

integrated traditional and Western medicine
1999; 19 (4):209–211.
Dardano A, Ballardin M, Caraccio N, Boni G,
Traino C, Mariani G, Ferdeghini M, Barale R,
Monzani F. The effect of Ginkgo biloba extract
on genotoxic damage in patients with differentiated thyroid carcinoma receiving thyroid remnant
ablation with iodine-131. Thyroid. Official journal of the American Thyroid Association 2012;
22 (3):318–324.

Im K, Kim J, Min H. Ginseng, the natural effectual
antiviral: Protective effects of Korean Red Ginseng against viral infection. Journal of Ginseng
Research 2016; 40:309-314.
Issa NM, El-Sherif NM. Effect of Ginseng on the
Testis of Subclinical Hypothyroidism Model in
Adult Male Albino Rat. Austin Journal of Anatomy 2017; 4 (2): 1-9.

Ernst E. The risk-benefit profile of commonly used
herbal therapies: Ginkgo, St. John’s wort, ginseng, echinacea, saw palmetto, and kava. Annals
of Internal Medicine 2002; 136 (1):42–53.

Jung SW, Kim H. J, Lee BH, Choi SH, Kim HS,
Choi YK, Kim JY, Kim ES, Hwang SH, Lim KY,
Kim HC, Jang M, Park SK, Cho IH, Nah SY. Effects of Korean Red Ginseng extract on busulfaninduced dysfunction of the male reproductive
system. Journal of Ginseng Research 2015;
39:243-249.

Eskandari M, Jani S, Kazemi M, Zeighami H,
Yazdinezhad A, Mazloomi S, Shokri S. Ameliorating Effect of Ginseng on Epididymo-Orchitis
Inducing Alterations in Sperm Quality and Spermatogenic Cells Apoptosis following Infection
by Uropathogenic Escherichia coli in Rats. Cell
journal 2016; 18 (3):446–457.

Karu N, Reifen R, Kerem Z. Weight gain reduction
in mice fed Panax ginseng saponin, a pancreatic
lipase inhibitor. Journal of agricultural and food
chemistry 2007; 55 (8):2824–2828.

Fahim MS, Fahim Z, Harman JM, Clevenger TE,
Mullins W, Hafez ES. Effect of Panax ginseng on
testosterone level and prostate in male rats. Arch
Androl 1982; 8:261-264.

Kempinas WD, Suarez JD, Roberts NL, Strader L,
Ferrell J, Goldman JM, Klinefelter GR. Rat epididymal sperm quantity, quality, and transit time
after guanethidine-induced sympathectomy. Biol
Reprod 1998; 59 (4):890-896.

Ford WC, North K, Taylor H, Farrow A, Hull MG,
Golding J. Increasing paternal age is associated
with delayed conception in a large population of
fertile couples: evidence for declining fecundity
in older men. The ALSPAC Study Team (Avon
Longitudinal Study of Pregnancy and Childhood). Hum Reprod 2000; 15:1703-1708.

Kennedy DO, Wightman EL. Herbal extracts and
phytochemicals: plant secondary metabolites and
the enhancement of human brain function. Advances in Nutrition 2011; 2:32–50.

Gosselin TK, Mautner B. Amifostine as a radioprotectant. Clin. J Oncol Nurs 2002; 6:175-181.

Khafaga AF, Bayad AE. Impact of Ginkgo biloba
extract on reproductive toxicity induced by single
or repeated injection of cisplatin in adult male
rats. International Journal of Pharmacology 2016;
12 (4):340-350.
Kim HJ, Kang HJ, Seo JY, Lee CH, Kim YS, Kim
JS. Antiobesity effect of oil extract of ginseng.
Journal of medicinal food 2011; 14 (6):573–583.

Hwang SY, Sohn SH, Wee JJ, Yang JB, Kyung JS,
Kwak YS, Kim SK. Panax ginseng improves senile testicular function in rats. J Ginseng Res
2010; 34 (4):327-335.

139

Kim JH, Hahm DH, Yang DC, Kim JH, Lee HJ,
Shim, I. Effect of crude saponin of Korean red
ginseng on high-fat diet-induced obesity in the
rat. Journal of pharmacological sciences 2005; 97
(1):124–131.

Hassan et al., 2020

Journal of Experimental and Applied Animal Sciences. 3(2):128-142

Kim MK, Cha KM, Hwang SY, Park UK, Seo SK,
Lee SH, Jeong MS, Cho S, Kopalli SR, Kim SK.
Pectinase-treated Panax ginseng protects heat
stress-induced testicular damage in rats. Reproduction 2017; 153:737–747.

Leung KW, Wong AS. Ginseng and male reproductive function. Spermatogenesis 2013; 3, e26391.

Kim SM. Effects of ginseng radix on the rat hypothyroidism induced by PTU (6-n-propyl-2-thiouracil). The Korea Journal of Herbology 2010; 25
(3):11-18.

Li Z, Kim HJ, Park MS, Ji GE. Effects of fermented
ginseng root and ginseng berry on obesity and lipid metabolism in mice fed a high-fat diet. Journal of ginseng research 2018; 42 (3):312–319.

Kleijnen J, Knipschild P. Ginkgo biloba. The Lancet 1992; 340 (8828):1136–1139.

Lin N, Cai DL, Jin D, Chen Y, Shi JJ. Ginseng
panaxoside Rb1 reduces body weight in diet-induced obese mice. Cell biochemistry and biophysics 2014; 68 (1):189–194.

Kopalli SR, Hwang SY, Won YJ, Kim SW, Cha
KM, Han CK, Hong JY, Kim SK. Korean red ginseng extract rejuvenates testicular ineffectiveness
and sperm maturation process in aged rats by regulating redox proteins and oxidative defense
mechanisms. Experimental Gerontology 2015;
69:94-102.

Meyer. Journal of Ginseng Research 2011; 35:111.

Ma XM, Lightman SL. The arginine vasopressin
and corticotrophin releasing hormone gene transcription responses to varied frequencies of repeated stress in rats. The Journal of physiology
1998; 510 (2): 605-614.

Ku JY, Park MJ, Park HJ, Park NC, Joo BS. Combination of Korean Red Ginseng Extract and Hydrogen-Rich Water Improves Spermatogenesis
and Sperm Motility in Male Mice. The Chinese
Journal of Integrated Traditional and Western
Medicine 2019; 26:361–369.

Maes M, Mommen K, Hendrickx D, Peeters D,
D'Hondt P, Ranjan R, De Meyer F, Scharpé S.
Components of biological variation, including
seasonality, in blood concentrations of TSH,
TT3, FT4, PRL, cortisol and testosterone in
healthy volunteers. Clinical endocrinology 1997;
46 (5):587–598.

Kumari M, Singh P. Study on The Reproductive
Organs and Fertility of The Male Mice following
Administration of Metronidazole. International
journal of fertility & sterility 2013; 7(3), 225–
238.

Meistrich ML, Finch MV, Hunter N, Milas L. Cytotoxic effects of WR-2721 on mouse testicular
cells. Int J Radiat Oncol Biol Phys 1984;
10:1551-1555.
National Toxicology Program. NTP Technical report on the toxicology and carcinogenesis studies
of Ginkgo biloba extract (CAS NO. 90045-36-6)
in F344/N rats and B6C3F1/N mice (gavage studies). NIH Publication No. 13-5920. National Institutes of Health,Public Health Service 2013;
U.S. Department of Health and Human Services.
Available
at:
www.ntp.niehs.nih.gov/ntp/htdocs/LT_rpts/TR5
78_508.pdf Accessed in 15 October 2013).

Kushiro T, Nambara E, McCourt P. Hormone evolution: the key to signaling. Nature 2003; 422
(6928):122.
Lee JS, Ko E, Hwang HS, Lee Y, Kwon Y, Kim M,
Kang S. Antiviral activity of ginseng extract
against respiratory syncytial virus infection. International Journal of Molecular Medicine 2014;
34:183-190.
Lee O, Sathiyaraj G, Kim Y, In J, Kwon W, Kim J,
Yang D. Defense Genes Induced by Pathogens
and Abiotic Stresses in Panax ginseng C.A.

National Toxicology Program. Toxicology and carcinogenesis studies of Ginkgo biloba extract
(CAS No. 90045-36-6) in F344/N rats and

140

Hassan et al., 2020

Journal of Experimental and Applied Animal Sciences. 3(2):128-142

B6C3F1/N mice (Gavage studies). Natl. Toxicol.
Progr. Tech. Rep. Ser 2013; 578:1–183.
Nora Z Abdellah, Safaa M George, Reneah R.
Bushra. The Potential Toxic Effects of Ginkgo
Biloba Extract on Thyroid Gland of adult male
and female Albino Rats: Light and Electron Microscopic study. Journal of Forensic Medicine
and Clinical Toxicology 2017; 29:26-35.

Rider CV, Nyska A, Cora MC, Kissling GE, Smith
C, Travlos GS, Hejtmancik MR, Fomby LM,
Colleton CA, Ryan MJ, Kooistra L, Morrison JP,
Chan PC. Toxicity and carcinogenicity studies of
Ginkgo biloba extract in rat and mouse: Liver,
thyroid, and nose are targets. Toxicologic Pathology 2013; 42 (5):830–843.

Omidbigi R. Approaches to Production and Processing of Medicinal Plants vol. 1 second edition.
Tehran Publication Designers 2011; Tehran, Iran
(in Persian).

Sabah A, A Linjawi. Evaluation of the Protective
Effect of Panax Ginseng Nanoparticles against
Nicotine-induced Reproductive Disorders in
Male Rats. Int. J. Pharm. Sci. Rev. Res 2015; 32
(1):38–45.
Sajedipoor AA, Mashayekhi S. Investigation on
supply and demand in medicinal plants market
(Case study: Hamedan, Markazi and Lorestan
provinces). Iranian J. Med. Arom. Plants 2015;
31:626–636.

Oshio LT, Marques RM, de Oliveira Guerra M,
Campos LV, Peters VM. Effect of Ginkgo biloba
extract on sperm quality, serum testosterone concentration and histometric analysis of testes from
adult Wistar rats. Journal of Medicinal Plants Research 2015; 9 (5):122-131.
Pant N, Srivastava SP. Testicular and spermatotoxic effects of quinalphos in rats. J Appl Toxicol
2013; 23 (4):271-274.

Salvati G, Genovesi G, Marcellini L, Paolini P, De
Nuccio I, Pepe M, Re M. Effects of Panax Ginseng C.A. Meyer saponins on male fertility. Panminerva Med 1996; 38:249-254.
Sawiress FA, Ziada MS, Bebawy WS, Amer HA.
Effect of ginseng extract supplementation on testicular functions in diabetic rats. Endocr Regul
2011; 45:139-148.

Park EH, Kim DR, Kim HY, Park SK, Chang MS.
Panax ginseng induces the expression of CatSper
genes and sperm hyperactivation. Asian journal
of andrology 2014; 16 (6):845–851.

Scott JG, Liu N, Wen Z. Insect cytochromes P450:
diversity, insecticide resistance and tolerance to
plant toxins. Comp Biochem Physiol C: Pharmacol Toxicol Endocrinol 1998; 121:147–155.

Park J, Song H, Kim SK, Lee MS, Rhee DK, Lee
Y. Effects of ginseng on two main sex steroid
hormone receptors: estrogen and androgen receptors. Journal of Ginseng Research 2017; 41:215221.
Park J, Song H, Kim SK, Lee MS, Rhee DK, Lee
Y. Effects of ginseng on two main sex steroid
hormone receptors: estrogen and androgen receptors. J Ginseng Res 2017; 41:215-221.

Smith-Hall C, Larsen HO, Pouliot M. People,
plants and health: a conceptual framework for assessing changes in medicinal plant consumption.
Journal of Ethnobiology and Ethnomedicine
2012; 8 (1):1-11.
Solakidi S, Psarra AMG, Nikolaropoulos S, Sekeris
CE. Estrogen receptors α and β (ERalpha and ERbeta) and androgen receptor (AR) in human
sperm: localization of ERbeta and AR in mitochondria of the midpiece. Hum Reprod 2005;
20:3481-3488.

Predes FS, Monteiro JC, Matta SL, Garcia MS,
Dolder H. Testicular histomorphometry and ultrastructure of rats treated with cadmium and
Ginkgo biloba. Biol. Trace Elem. Res 2011;
140:330-341.

141

Hassan et al., 2020

Journal of Experimental and Applied Animal Sciences. 3(2):128-142

Taepongsorat L, Tangpraprutgul P, Kitana N, Malaivijitnond S. Stimulating effects of quercetin on
sperm quality and reproductive organs in male
rats. Asian J. Androl 2008; 10:249-258.

Xiao H, Tan C, Yang G, Dou D. The effect of red
ginseng and ginseng leaves on the substance and
energy metabolism in hypothyroidism rats. Journal of Ginseng Research 2017; 41:556-565.

Trompezinski S, Bonneville M, Pernet I, Denis A,
Schmitt D, Viac J. Gingko biloba extract reduces
VEGF and CXCL-8/IL-8 levels in keratinocytes
with cumulative effect with epigallocatechin-3gallate. Archives of Dermatological Research
2010; 302 (3):183-189.

Yamamoto M, Kumagai A, Yamamura Y. Stimulatory effect of Panax ginseng principles on DNA
and protein synthesis in rat testes. Arzneimittelforschung 1977; 27:1404-1409.

Tsai SC, Chiao YC, Lu CC, Wang PS. Stimulation
of the secretion of luteinizing hormone by ginsenoside-Rb1 in male rats. Chin J Physiol 2003;
46:1-7.

Yang WM, Park SY, Kim HM, Park EH, Park SK,
Chang MS. Effects of Panax ginseng on glial cell
derived neurotrophic factor (GDNF) expression
and spermatogenesis in rats. Phytother Res 2011;
25:308-311.

Ulloa-Aguirre A, Timossi C. Structure-function relationship of follicle-stimulating hormone and its
receptor. Human reproduction update 1998; 4
(3):260–283.

Yeh KY, Pu HF, Kaphle K, Lin SF, Wu LS, Lin JH,
Tsai YF. Ginkgo biloba extract enhances male
copulatory behavior and reduces serum prolactin
levels in rats. Hormones and behavior 2008; 53
(1):225–231.

Wang X, Chu S, Qian T, Chen J, Zhang J. Ginsenoside Rg1 improves male copulatory behavior via
nitric oxide/cyclic guanosine monophosphate
pathway. J Sex Med 2010; 7:743-750.
WHO. Laboratory manual for the examination and
processing of human semen Geneva 2010:7-113.

Yoshimura H, Kimura N, Sugiura K. Preventive effects of various ginseng saponins on the development of copulatory disorder induced by prolonged individual housing in male mice. Methods
Find Exp Clin Pharmacol 1998; 20:59-64.

Wink M. Interference of alkaloids with neuroreceptors and ion channels. Stud Nat Prod Chem 2000;
21:3–122.

Yun TK. Brief introduction of Panax ginseng C.A.
Meyer. Journal of Korean medical science 2001;
16 Suppl:S3–S5.

Won YJ, Kim BK, Shin YK, Jung SH, Yoo SK,
Hwang SY, Sung JH, Kim SK. Pectinase-treated
Panax ginseng extract (GINST) rescues testicular
dysfunction in aged rats via redox-modulating
proteins. Experimental Gerontology 2014;
53:57–66.
Wyrobek AJ, Bruce WR. The induction of spermshape abnormalities in mice and humans. Chemical mutagens 1978; 5: 257-285.

142

Received 19 Oct 2020
Accepted 16 Dec 2020
Corresponding author:
Assoc. Prof. Dr. Hassan Ahmed
Department of Physiology
Faculty of Veterinary Medicine
South Valley University
Qena 83523, Egypt
E-mail: hassan-younes@vet.svu.edu.eg

