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ABSTRACT

The safety of monosodium glutamate (MSG) usage has generated much controversy
locally and globally. MSG is known to affect the structure and function of male
reproductive system as well as fertility. The aim of the present work was to study the
toxic effect of MSG on reproductive system of adult male albino rats and to determine
the possibility to reverse this effect using curcumin and propolis. Seventy sexually
mature male albino rats were used for this study and divided into 7 groups. The first 3
were control groups administered (distelled water, curcumin, and propolis), the 4th group
was the experimental and administered MSG at a dose of 4 g/kg body weight for 6ws, the
5t and 6" groups, MSG was co-administered with curcumin or propolis at the doses of
10 mg, and 50 mg/kg body weight respectively and the 7™ group received combination of
MSG, curcumin and propolis. It was found that MSG has adverse impacts on male rat
reproduction including decrease testicular weight, with histological structure alternation,
decrease sperm count and plasma level of testosterone and luteinizing hormone (LH). Co-
administration of curcumin and propolis either separately or combined ameliorate these
effects where testicular weight and structure of seminiferous tubules with their lumens
full of sperms were regained compared to MSG treated animals. Sperm count;
testosterone and LH levels were improved.
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(HPA) and cause damage to neurons in
the hypothalamic nuclei. This is a pointer
a major flavor enhancer used as a food to the fact that MSG may alter the neural
additive; its concentrations vary in control  of reproductive  hormone
different foods (Walker et al., 2000). secretion via the hypothalamic-pituitary-
Nowadays, toxicity and the safe gonadal regulatory axis. Such alterations

INTRODUCTION
Monosodium L- glutamate (MSG) is

concentration of MSG in human’s food
is still a controversial issue (Beyreuther
et al., 2007). In animal studies, MSG at
higher doses was demonstrated to be a
neurotoxic salt that could alter the
hypothalamic-pituitary-adrenal axis

in reproductive hormone secretion may
adversely affect the reproductive
capacity of the affected animals (Seo et
al., 2010). Those findings imply that free
glutamate dissociated from MSG may
act on their specific receptors in the
central neurons or some peripheral cells,
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resulting in their pathological alterations.
Recently several reports have been
indicating that administration of MSG
may affect the sperm count in both
neonatal and adult animals (Igwebuike
et al., 2011) and the glutamate receptors
and transporters are expressed in the
testis and sperm of mice, rats, and
humans (Hu et al., 2004).

Natural antioxidants strengthen the
endogenous antioxidants defenses and
restore the optimal balance by
neutralizing reactive species (Heeba and
Abd-Elghany, 2010). Curcumin is one
of the naturally occurring dietary
substances; it has been used since ancient
times as medical plant for promoting
human health. It is an important
constituent of rhizomes of the plant
Curcuma longa which is a member of the
family (Zingiberaceae). Curcumin is
used as a spice to give specific yellow
color and flavor to Curry (Pari et al.,
2008). It represents a class of antioxidant
and anti-inflammatory having a potent
inhibitor effect on reactive oxygen
species (ROS) formation (Ruby et al.,
2005). Curcumin was found to have a
variety of biological activities including
antitumor (Strofer et al., 2012) and
antiviral activities (Mazumder et al.,
1995). Several animal studies proved the
protective effects of curcumin against
hazardous chemicals (Farombi et al.,
2007).

Propolis is a natural resinous mixture
produced by honey bees from substances
collected from parts of plants, buds, and
exudates. Since ancient times propolis
has been extensively employed by man,
especially in folk medicine to treat
several diseases. Ancient Egyptians used
bee glue to embalm their cadavers

(Bankova et al., 2000). Nowadays it was
used in foods and healthy drinks to
improve well-being and treat diseases
such as inflammation, diabetes, heart
disease and even cancer. Propolis,
contains a mixture of polyphenols,
flavonoid aglycones, minerals, vitamins
and amino acids (Khalil, 2006). Its
flavonoid content is responsible for the
antioxidant activity that is capable of
scavenging free radicals and protection
against lipid peroxidation (Yousef and
Salama, 2009) and also through
activation of antioxidant enzymes such
as superoxide dismutase (Jasprica et al.,
2007) and catalase (CAT) against free
radicals (Sobocanec et al., 2006).
Propolis has protective effect against
infertility as it improves sperm
production, count, motility and quality,
and  increases the  process of
steroidogenesis and hence testosterone
production (Yousef and Salama, 2009).

The present study was undertaken to
evaluate toxic effect of MSG on
reproductive system of adult male albino
rats and to determine the role of
curcumin and propolis to ameliorate
these effects.

MATERIALS AND METHODS

Chemicals:

- Monosodium Glutamate (MSG):
was obtained from EI Dawlia for
Medical Equipments and Chemicals Co.
Egypt.

- Curcumin Extract: curcumin were
purchased from Sigma Chemical Co. (St.
Louis, Mo, USA).

- Propolis was obtained from El
Dawlia for Medical Equipments and
Chemicals Co. Egypt.
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-Testosterone and LH ELIZA Kkit:
were obtained from Biocheck, Inc (323
Vintage park drive, Foster City, CA
94404).

Animals: 70 sexually mature male
albino rats about 6 weeks old (Sengupta,
2011), with initial body weight 150:160g
were used. The animals were disease-
free, obtained from animal house Faculty
of Medicine, Assiut University. Animals
were housed in cleaned and good aerated
metal cages (5 per cage) and they were
allowed free access to rodent laboratory
food and water throughout the
experiment. The housing facility was
kept under laboratory constant conditions
of temperature (24 + 2°C), with a 12
hour light, 12 hour dark cycle under a
controlled humidity environment.

The experimental protocol was
approved by the Institutional Animal
Research Committee of the Faculty of
Medicine, Assiut University, Egypt. It
was carried out in accordance with the
published guidelines and regulations for
the use and care of animals.

Treatment protocols: Animals were
randomly distributed by weight and
divided into 7 groups, 10 rats each: In
group | (control DW) animals were given
1 ml distilled water, group Il (control
curcumin) animals were given curcumin
at a dose of 10 mg /kg/day dissolved in
distilled water, group Il (control
propolis) received propolis at a dose of
50 mg/kg/day dissolved in distilled
water. Group VI (MSG group) animals
received MSG at a dose of 4 g /kg/day
which equal (1/3) oral LD50 of rats
(Material Safety Data Sheet, 2013)
dissolved in distilled water. Group V
(MSG + curcumin), Group VI (MSG +
propolis) and group VII (MSG +

curcumin + propolis). The choice of
doses of curcumin and propolis were
based on the results of previous study of
Fetouh and Azab, (2014).

Solutions of these chemicals were
freshly prepared before administration
and were formed by dissolving the
amount of substance needed to reach the
reference dose in distilled water. The
chemical concentrations were adjusted
per animals’ respective weight S0 that
each animal received 1 ml solution from
the needed chemical orally through a
gastric tube once daily for 6 weeks.

Weight of animals was measured and
recorded at the beginning of the study,
after 3 weeks and at the end of the
experiment and compared as a percent
ratio from the control distilled water
group.

By the end of the experiment,
animals  were  anaesthetized by
pentobarbitone sodium (40 mg/kg, i.p)
and sacrificed by cervical dislocation.

Histological preparations: The
testis were dissected out, cleaned and
grossly examined for any changes then
trimmed from tunica vaginalis and
epididymis, weighed and then fixed by
immersion in Bouin’s fluid for 48 hours.
Later, they were dehydrated in graded
concentrations of ethanol, cleared in
xylene, and embedded in paraffin wax.
Sections of 5 pm thick were cut,
mounted on glass slides, and stained with
hematoxylin and eosin for light
microscopy. Photomicrographs were
captured using a Nikon light ECLIPSE
E200 microscope equipped with a
DXM1200 digital camera.

Epididymal Sperm Concentration:
The epididymis of each rat was used for
the determination of epididymal sperm
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concentration. The epididymis were
minced in 1 ml phosphate buffered saline
(PBS, PH 7.4) and filtered through 80 m
nylon mesh to obtain filtrate. The sperm
count was conducted using Neubauer
haemocytometer (Franca et al, 2005).

Biochemical Assays: For hormones
determination, blood samples (2 ml)
were collected from the inferior vena
cava immediately after scarification;
heparin was added as an anticoagulant
and then centrifuged. Plasma was stored
frozen at -20 °C until used for
testosterone and LH assay. The assay
was carried out using ELISA technique.

Statistical analysis:  Statistically
analyzed using Graph Pad Prism
software (version 4.03).The data were
expressed as mean = SD from animals
per group. The difference between the
groups was compared for statistical
significance by student t test with the
level of significance set at ***p<0. 001,
** p<0. 01 and * p<0.05

RESULTS

Body weight:

Growth assessment for all groups
was presented in Table (1). The initial
body weights were approximated among
the studied groups. Time dependent
steady increase in body weight was
observed in the control groups and in
groups treated MSG in concomitant with
curcumin and propolis either separately
or together throughout the study period.
MSG treated group showed significant
increase in weight gain until the middle
of the study (3 weeks) compared with the
percent difference from control group
(104.5%), after which a significant
decrease in body weight was observed at
the end of the study (6 weeks) compared

with the percent difference from control
group (93.1%).

Testicular weight and sperm
count:

Gross examination of the testis
revealed that, no marked differences
were found in the shape and surface
features among the studied groups of rats
in comparison with the control groups.
The testicular weight and sperm count of
all groups was measured (Table 2). No
significant testicular weight or sperm
count differences were found among the
three control groups, values of group |
(DW control group) was used for
comparison  with  treated  groups.
Significant decrease in testicular weight
and sperm count were found in MSG,
MSG + Curcumin, MSG + Propolis and
in MSG + Curcumin + Proplis groups
compared with DW control group
(p>0.001). Significant increase in
testicular weights and sperm count were
noticed after co-administration of
curcumin, propolis separately or together
compared with MSG group (p>0.001).

Plasma Testosterone and LH
levels:

High significant decrease in plasma
levels of testosterone (ng/ml) (p > 0.001)
in MSG, MSG + Curcumin, MSG +
Propolis and in MSG + Curcumin +
Proplis treated groups compared to
control groups. Testosterone levels
showed highly significant increase
(p>0.001) after concomitant
administration of curcumin and propolis
either separately or together compared
with MSG group as shown in Fig. (1).

High significant decrease of plasma
levels of LH (mlw/ml) in MSG treated
groups (P < 0.001) and significant
decrease in MSG + Curcumin, MSG +

Egypt J. Forensic Sci. Appli. Toxicol

Vol 17 (1) June 2017



Mohamed et al.

133

Propolis and in MSG + Curcumin +

Proplis

treated

groups

(p>0.01)

compared to control groups. LH levels
showed significant increase (p < 0.05) in

MSG + curcumin + Propolis treated
group compared with MSG group as
shown in Fig. (2).

Table (1): The body weight (grams) and survival rate in the different groups of rats.

Group | Group | Group Il | Group | Group | GroupV | Group Group
| Control i v MSG+ VI Vil
control | Curcumin | Control | MSG | Curcumin | MSG+ MSG+
Body DwW Propolis Propolis | Curcumin
weight (g) +Propolis
1 1 1 1 1 1 1
Initial body weight (g) | 52 +3.9 | 59.2+3.2 | 54.7+2.2 | 53+2.9 | 56.3+2.3 | 57.3+1.7 | 54.2+2.9
202418 | 205+1.4 | 203+2.6 | 211+1.1 | 207+3.1 | 206+2.4 | 205+1.7
Body weight(g)after 3 weeks | (100%) | (101.5%) | (100.5%) | (104.5%) | (102.5%) | (101.9%) | (101.5%)
248+1.7 | 251+3.1 | 249+1.8 | 231446 | 239+2.5 | 237+0.7 | 244+4.1
Final body weight (g) | (100%) | (101.2%) | (100.4%) | (93.1%) | (96.4%) | (95.6%) | (98.4%)
100f10 | 10 of 10| 100f10|80f10|9 of 108 0of 109 of 10
Survival rate /total | (100%) | (100% ) | (100%) [ (80%) | (90 % )| (80%)|(90 %)

Values represent mean = SE and were analyzed by a t -test (n= 8:10 per group).
%= percentage difference from control (DW).

Table (2): Change in mean value of testis weights in rats and sperm count in different

groups:
Group |l | Group Il | Group | Group | Group | Group | GroupV
Groups | Control | Control i v VvV VI I
DW Curcumi | Control | MSG MSG+ | MSG+ | MSG+
n Propolis Curcum | Propolis | Curcum
in in
+Propol
IS
Testicul 1.511 1.467 1.589
ar 1.682 1.62. 1.647 1.284 + + +
weight + * + + 0.135 0.007 0.197
(9) 0.050 0.032 0.028 0.019 faleka faleka ikl
ool HHE HHE HitH
Sperm
count 57+0.3 | 55+04 | 54+0.1 | 3.8+0.2 | 4.7+0.6 | 45+0.3 | 49104
(106 /ml) * k% *k*k *k*k **k*k
HE HE HitH

(***) Significant at p<0.001 compared to control group.
compared to MSG group.

(###) Significant at p<0.001
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Figure (1): Testosterone plasma level (ng/ml) in animal groups.
***: Significant differences as compared to control group (P <0.001)
###: Significant differences as compared to MSG treated group (P <<0.001)
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Figure (I1): LH plasma level (mlu/ml) in animal groups.

***: Significant differences as compared to control group (P <0.001).
**: Significant differences as compared to control group (P <0.01).

#: Significant differences as compared to MSG treated group (P <0.05).

Histological Observations:

Histological sections of testis from
all control groups stained by H&E
showed the normal structure of
seminiferous tubules which appear
rounded or oval surrounded by regular
thin basal lamina. The tubules were lined
by stratified germinal epithelium, which

consists of two distinct populations of
cells; the spermatogenic cells and the
sertoli cells. Sertoli cells appeared as
elongated cells, with poorly defined
irregular outline and oval basal nuclei.
The  spermatogenic  cells  showed
different stages of spermatogenesis, with
the spermatogonia resting on the basal
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lamina and having small and dark nuclei,
while the primary  spermatocytes
appeared as large cells with large oval
nuclei inner to the spermatogonia.
Secondary spermatocytes were difficult
to be detected in the spermatogenic
epithelium.  The  spermatids were
detected at their different steps of
spermiogenesis. Tufts of spermatozoa
appeared in the lumen of the
seminiferous tubules. In-between the
tubules, the interstitial tissue present
blood capillaries with clusters of cells
with ovoid or polygonal shape and
spherical nuclei representing the leydig
cells (Fig. 1a & 1b).

H & E stained sections of the testis
in the MSG treated group (Fig. 2a & 2b)
displayed variable degree of
histopathological alterations and
distortion of the normal appearance of
the testis, the seminiferous tubules
showed atrophy, deformed germ cells
with pyknotic nuclei and many sertoli
cells having densely stained nuclei and
cytoplasm. Most spermatogenic cells
showed degeneration and/or necrosis.
Necrosis was in the form of pale or
vacuolated cytoplasm.

Many vacuoles were seen among the
spermatogenic  cells.  There  was
separation between germ cells and
surrounding myoid cells. Interstitial

tissue appeared damaged and showed
hemorrhage. Leydig cells were markedly
decreased in number and had pyknotic
nuclei.

Fig. 3a & 3b showed section in testis
of MSG and curcumin treated group,
revealed preservation of the structure of
many seminiferous tubules with well-
organized spermatogenic lining
epithelium and improved interstitial
tissue. Some spermatogenic cells in the
lumen of some seminiferous tubules
showed mild sloughing. Few germ cells
with pyknotic nuclei were seen, Leydig
cells appeared normal with absence of
hemorrhage in the interstitial tissue.

Fig. 4a & 4b: Section in testis of rat
treated with MSG and Proplis
demonstrated  different degrees of
restoration of seminiferous tubules with
organized spermatogenic lineage.
Preserved Leydig cells but still there
were some vacuoles; cells with dense
pyknotic nuclei and limited intertubular
hemorrhage were seen.

Fig. 5a&>5b: Section in testis of a rat
treated with MSG, curcumin and Proplis
revealed good restoration of most
seminiferous tubules and interstitial
tissue. Minimal and hardly detected
sloughing of germ cells, with relatively
normal appearance of spermatogenic
cells and Leydig cells.
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Figure (1a): Section in testis of a control | Figure (1b): Section in testis of a control
rat showing normal seminiferous tubules | rat showing portions of seminiferous
(ST) with regular basal lamina (arrow) | tubules

and clumps of interstitial cells of Leydig | surrounded by myoid cells (arrow).
(L). (H&E x100) Notice the spermatogonia (SG), primary
spermatocytes (PS), spermatids (SD),
spermatozoa (S), Sertoli cells (SC) and
Leydig cells (L). (H&E x400)
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Figure (2a): Section in testis of a rat | Figure (2b): Section in testis of a rat
treated with MSG showing severely | treated with MSG. The seminiferous
damaged seminiferous tubules (ST) with | tubules reveal deformed germ cells with
detached germ cells from the irregular | pyknotic nuclei (P) and many Sertoli cells
basal lamina (arrow). Notice the | (SC) with densely stained nuclei. Many
presence of subcapsular and intertubular | vacuoles (V) are seen between germ cells.
hemorrhage (H). (H&E x100) Notice the separation (*) between germ
cells and surrounding myoid cells.
Interstitial tissue appeared damaged and
show hemorrhage. (H&E x400)
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Figure (3a): Section in testis of a rat treated
with MSG and curcumin showing
preservation of the structure of many
seminiferous tubules (ST) and improved
interstitial tissue (1). Few vacuoles (V) are
seen. Notice the sloughed spermatogenic
cells (*) in the lumen of some seminiferous
tubules. (H&E x100)
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Figure (3b): Section in testis of a rat treated
with MSG and curcumin showing well-
organized spermatogenic lining epithelium
(S), normal basal lamina (arrow). Few
germ cells with pyknotic nuclei are seen
(P). Notice normal Leydig cells (L) and
absence of hemorrhage in the interstitial
tissue (SE). (H&E x400)

Figure (4a): Section in testis of a rat treated
with MSG and Propolis showing different
degrees of preservation of seminiferous
tubules. Some vacuoles (V) and limited
intertubular hemorrhage (H) are seen.
(H&E x100)

Figure (4b): Section in testis of a rat treated
with MSG and Propolis showing organized

spermatogenic lineage (S) with some
vacuoles (V) and cells with dense pyknotic
nuclei (P). Notice the preserved Leydig
cells (L). (H&E x400)
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Figure (5a): Section in testis of a rat treated
with MSG, curcumin and Propolis showing
good restoration of most seminiferous
tubules (ST) and interstitial tissue (I).
Minimal sloughing of germ cells (*) is
observed in the lumen of few seminiferous
tubules. (H&E x100)
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Figure (5b): Section in testis of a rat treated
with MSG, curcumin and Propolis showing
relatively normal seminiferous tubules (ST)
and normal basal lamina (arrow). (H&E
x400)

DISCUSSION

Monosodium glutamate (MSG) is
one of the main flavor enhancer used in
the food products which is known to
affect the structure and function of male
reproductive system and showed to be
toxic to the testis of human and
experimental animals as mentioned by
Moore (2003).

In the present study, rats treated with
MSG showed significant increased body
weight compared with their age matched
control in the first 3 weeks; this was in
agreement with Rogers et al. (1990)
who had reported that oral administration
of MSG resulted in increased body
weight of rats. Hermanussen and
Tresguerres (2003) & Hermanussen et
al. (2006) explained that MSG caused
increase body weight through stimulation
of the orosensory receptors, MSG
influenced the appetite positively, and

induced weight gain or due to an
improvement in the palatability of foods
by exerting a positive influence on the
appetite center. This may raise the idea
that MSG  administration  affects
positively the weight. Recent studies on
healthy Chinese subjects reported that
MSG consumption was positively linked
to increased risk of overweight (He et
al., 2008 and 2011). In the present work
there was significant reduction in the
body weight in rats treated with MSG for
longer period (6ws) when compared to
their age matched control groups, which
indicated that the effect of MSG
administration is temporary and not
permanent. This was in accordance with
Shi et al. (2010) who reported that MSG
intake was not associated with a higher
prevalence of obesity or with a clinically
significant weight gain in Chinese adults.
Other studies demonstrated that MSG
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did not increase food intake or induce
obesity (Boutry et al., 2011), and some
even demonstrated that MSG
administration to rats was associated
with suppression of body weight gain, fat
deposition, and plasma leptin levels
(Kondoh and Torii, 2008).

As reported by Franca et al. (2005)
testis weight or size generally establishes
the normalcy of testis. The present
results showed that treating rats with
MSG caused a decrease in the testis
weight and sperm count. Moreover,
histological results revealed damage of
the seminiferous tubules together with
degeneration of Leydig cells and
inhibition of spermatogenesis. These
results are in consistent with findings of
other studies on the effect of MSG on
testis. Nayatara et al. (2008) reported
that treating rats with MSG reduce the
sperm count and increase incidence of
abnormal sperms. Ekaluo et al. (2013)
reported that MSG-treatment caused
reduction of testis and epididymis
weight, sperm count and increase in
sperm  abnormalities. In  addition,
Onakewor et al. (1998) and Boodnard
et al. (2001) mentioned that
administration of MSG led to atrophic
changes in the testis and destruction of
sertolli cells and leydig cells.

In contrast with this finding, a
previous study showed that the oral
administration of 4 g/kg of MSG did not
affect the testicular morphology but
caused reduction in caudal epididymal
sperm counts in rats (Igwebuike et al.,
2011).

MSG has been demonstrated to exert
neuronal toxic effects in the central
nervous system (CNS), including the
hypothalamo-pituitary (HP) axis

(Samuels, 1999). Testosterone and LH
hormones are essential for normal testis
function and healthy spermatogenesis.
The present study showed that
administration of 4 g/kg body weight of
MSG significantly decreased the plasma
testosterone and LH levels, such
decrease may adversely affect the
reproductive capacity of the affected
animals. This was in agreement with
Franca et al. (2005) who reported that
plasma levels of gonadotropic hormones
and testosterone, and the total number of
Leydig cells significantly decreased in
prepubertal rats treated with 4 mg/kg
body weight of MSG. The present
reduction in the plasma testosterone and
LH levels may therefore be due to the
disruption of the HP axis in the MSG
treated rats. In addition, it is possible that
the total number of Leydig -cells
responsible for testosterone production
decreased, as there was marked
shrinkage of the testicular interstitial
tissues of the MSG groups compared to
the control. The present decreased
epididymal sperm concentration in rats
treated with a high dose MSG (4 g/kg
body weight) is consistent with previous
studies of Franca et al. (2005) and
Igwebuike et al. (2011).

Structurally, MSG had adverse
effects on the testis of rats in the present
work, where seminiferous tubules (ST)
showed sloughing of the germinal
epithelium with few sperms in their
lumens. The basement membrane
appeared irregular. The interstitial spaces
appeared  wide  with intertubular
hemorrhage and the Leydig cells were
few. This is in agreement with previous
studies, which mentioned that the MSG
causes significant degeneration of ST
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with  necrosis of  spermatocytes,
spermatids, in addition to epithelial
sloughing and epithelial gaps (Akondi et
al., 2011). These effects may be due to
excessive glutamate dissociated from
exogenously administered MSG rats may
hyper-activate the mGlu receptors
present in Sertoli cells (SCs), resulting in
an excess of calcium influx, which may
induce such testicular pathological
changes as sloughing of SCs into the
tubular lumen (Storto et al., 2001).

Previous studies reported that MSG
was associated with the production of
oxygen free radicals and oxidative stress
in different tissues of experimental
animals (Onyema et al., 2012; Kumar
and Bhandari, 2013). Antioxidants play
a major role in preventing the formation
of free radicals, which are responsible
for many oxidative processes leading to
cell damage.

Many studies showed that Curcumin
has antioxidant properties with a potent
ability to inhibit reactive oxygen species
formation (Biswas et al., 2005). Also
propolis possesses antioxidant activity.
This may be due to the free radical
scavenging activity of propolis that
protects sperm membrane from the
deleterious action of oxidative attacks
and reduces their barbituric acid reactive
substances formation (Russo et al.,
2006). Yousef and Salama (2009) also
reported that propolis induces a
significant increase in the level of
antioxidant enzymes.

The results of the current work
showed that with administration of
curcumin and propolis separately with
MSG, improvement occurred in
testicular weight, sperm count and
testosterone and LH plasma level and

marked improvement was noticed after
co-administration of both curcumin and
propolis with MSG. This is in
accordance with previous studies which
mentioned that the administration of
propolis caused significant improvement
in sperm characteristics and male fertility
of rats exposed to chlorpyrifos toxicity
(EI-Mazoudy et al., 2011). Sakr et al.
(2013) reported that administration of
curcumin to fluoxtine-treated rats was
shown to ameliorate the testicular
toxicity of fluoxtine and caused
significant increase in LH and
testosterone. llbey et al. (2009) reported
that treating rats with curcumin
improved the cisplatin-induced testicular
injury. Curcumin was found to be useful
for prevention of cadmium induced
reproductive damage (Oguzturk et al.,
2012). Propolis was found to be an
important antioxidant and can be
effective in the protection of triphenyltin
induced reproductive toxicity (Yousef et
al., 2010). Curcumin improved the
decreased sperm count induced by
cadmium in rats (Salama and EIl-Bahr,
2007). Co-administration of curcumin to
monosodium  glutamate treated rats
increased the sperm count (Sakr et al.,
2013). Also, Co-administration of
curcumin  significantly improved the
daily sperm production in gallic acid
induced testicular toxicity (Abarikwu et
al., 2014).

The present study showed that
structural changes were ameliorated and
ST regained their normal germinal
epithelium and Sertoli cells with intact
basement membrane and presence of
sperm bundles inside their lumens after
co-administration  of curcumin  or
propolis with MSG separately but
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marked improvement was noticed after
administration of both curcumin and
propolis with MSG, suggesting that
curcumin and propolis caused
improvement of spermatogenesis
impairment by MSG toxic effect on the
testis. These findings were in agreement
with Sakr and Badawy (2013) on their
study about protective effect of curcumin
against the toxic effect of MSG on rat
reproductive system. Also in agreement
with the study of Fetouh and Azab
(2014) about the protective effect of
curcumin  and propolis  against
reproductive toxicity of gentamicin.

The obtained histological and
biochemical disturbances appeared as a
result of the oxidative stress induced by
MSG. The results showed that curcumin
and propolis exerted a protective effect
on MSG- induced testicular damage and
this is probably due to its antioxidants
properties. In conclusion, the present
wok showed that MSG can affect the
structure and function of testicular
tissues and affect spermatogenesis.
Curcumin and propolis has ameliorative
effect on the testicular toxicity of MSG.
This may be explained by the fact that it
improve testicular weight, plasma
testosterone and LH, prevent cellular
damage occurring as a result of oxidative
stress in spermatogenic cells and Leydig
cells.
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