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Background: Solanum melongena (SM) is commonly known as the garden egg fruit or eggplant.

It can be eaten fresh or cooked and has a large history of consumption in West Africa. This

study focused on interventions of aqueous extract of SM (garden eggs) fruits on Mercury

chloride (HgCl2) induced testicular toxicity in adult male Wistar rats.

Methods: Thirty-two adult male Wistar rats were randomly divided into four groups (A-D) of

eight (n ¼ 8) rats each. Group A Served as control and was given 10 ml/kg/day of distilled

water, Group B- 500 mg/kg B.W of SM, Group C received 40 mg/kg B.W HgCl2 and Group D-

500 mg/kg B.W of SM and 40 mg/kg B.W HgCl2). The administration was done by gastric

gavage once a day, for twenty-eight consecutive days. Testicular weight, semen analysis

revealing the sperm count and spermmotility were assessed, gross parameters of the testis

and testicular histology were assessed. Testicular oxidative stress markers viz a viz

malondialdehyde (MDA), superoxide dismutase (SOD), catalase (CAT), glutathione peroxi-

dase (GPx) and reduced glutathione (GSH) were also assessed.

Results: assessment of the histological profiles of the testes showed a derangement of the

cytoarchitecture and deterioration of sperm quality after HgCl2 administration and a

marked improvement was observed after SM administration. Similarly, SM was associated

with increased antioxidant parameters (SOD, CAT, GPx, and GSH) and decreased MDA in

SM þ HgCl2 rats.

Conclusion: It was concluded that S. melongena offers protection against free radical medi-

ated oxidative stress of rats with mercury chloride induced testicular toxicity.
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At a glance commentary

Scientific background on the subject

It has been reported that mercury chloride an environ-

ment toxicant causing oxidative stress and induced

reproductive dysfunction. However modulating role of

Solanum melongena has not been study. Therefore,

ameliorative potential of Solanum melongena on mercury

chloride induced testicular toxicity was investigated

using animal model.

What this study adds to the field

Solanum melongena augments spermatogenesis and at-

tenuates HgCl2 induced testicular toxicity through an

antioxidant system of activities. Therefore, we can infer

from our findings that Solanum melongena has pro-

fertility properties. Thus, it is recommended for infertile

men.
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Mercury has been recognized as an industrial hazard that

adversely affects the male reproductive system of humans

and animals [1]. Mercury (Hg) is a ubiquitous element in the

environment causing oxidative stress in the exposed in-

dividuals thereby leading to tissue damage. Its contamina-

tion and toxicity have posed a serious hazard to human

health. Mercury is a highly toxic metal that results in a vari-

ety of adverse neurological, renal, respiratory, immune,

dermatological, reproductive and developmental disorders

[2]. Its wide industry-related effects on humans and animal

biosystem have been well documented [3]. The release of

mercury from dental amalgam dominates exposure to inor-

ganic mercury and may have an acceptable risk among the

general population [4]. Mercury affects accessory sex glands

function in rats and mice through androgen deficiency [5].

Mercury chloride (HgCl2) is one of the most toxic forms of

mercury because it easily forms organomercury complexes

with proteins [6]. HgCl2 has been reported as highly toxic

metal that results in a variety of adverse hepatotoxic, he-

matological changes and also nephrotoxic effects on male

Wistar rats [7,8]. Consumption of a high quantity of mercury-

contaminated fish changes the blood pressure and cardiac

autonomic activity [9]. HgCl2 is considered to be one of the

pro-oxidants that induce oxidative stress [10]. Oxidative

stress occurs when the production of reactive oxygen species

(ROS) such as, superoxide anion (�O�
2), hydrogen peroxide

(H2O2) and the hydroxyl radical (�OH) exceeds the body's de-

fense mechanism, causing damage to macromolecules such

as DNA, proteins, and lipids [11] and trigger many patholog-

ical processes in themale reproductive system [12]. Excessive

production of ROS above normal levels results in lipid per-

oxidation and membrane damage leading to loss of sperm

motility [13].

Solanum melongena (SM) commonly called African eggplant

or garden egg is among the oldest vegetables indigenous to
tropical Africa [14]. It is widely cultivated across West Africa

especially for the nutritional, medicinal and economic values

of its leaves and fruits. The fruit may be consumed freshly

raw, dried, cooked and in salad form [15]. SM is a common and

popular vegetable crop grown in the subtropics, tropics and it

is called “brinjal” in India, “yalo” in the Hausa tradition of

northern Nigeria and “aubergine” in Europe [16]. Eggplant is a

perennial plant but grown commercially as an annual crop

[17]. The fruit is easily eaten as a snack and it has been re-

ported to be high in phytochemicals like saponins, flavo-

noids, tannins, dietary fiber, alkaloids, nasunin, steroids,

proteins, carbohydrates and ascorbic acid in both the crown

and the fruit [18e21].

The testis is the main organ of the male reproductive sys-

tem and the testicular parenchyma is composed of seminif-

erous tubules from which spermatozoa are produced that

maintain generation and Leydig cells that produce testos-

terone which is responsible for male sexuality and secondary

male sex characteristics [22e24]. There are several numbers of

agents that can adversely affect the male reproductive sys-

tem. These occur by interfering with sexual maturation, pro-

duction, and transport of spermatozoa, the spermatogenic

cycle, sexual behavior and fertility [25]. These agentsmay also

play an adverse or beneficial role on the Leydig cells, thereby

affecting testosterone production [26]. An in vivo study using

adult male mice found a reduction in sperm count in the

testis, vas deferens, and cauda epididymis revealing the

inhibitory effects of HgCl2 on spermatogenesis [27]. Rats

exposed to HgCl2 for 81 days experienced a reduction in the

weights of the left and right testes and prostate in a high-dose

group, and the seminal vesicles weights, inmid and high-dose

groups, were significantly decreased when compared to con-

trols [28]. Male fertility can be impaired by various toxicants

known to target Sertoli cells, which play an essential role in

spermatogenesis. Sertoli cells from male SpragueeDawley

rats exposed in vitro to mercury had severely inhibited

inhibin production [29]. Bull spermatozoa exposed to

50e300 mmol/L concentration range of HgCl2 revealed reduced

sperm membrane and DNA integrity [30]. This study, there-

fore, focused on the assessment of interventions of aqueous

extract of SM onHgCl2 induced testicular toxicity in adultmale

Wistar rats.
Materials and Methods

Chemicals

All chemicals used in this studywere of analytical grade. They

were products of Sigma Aldrich, Germany.
Plant material

Fresh fruits of SM were bought from “Oja Oba” market in

Akure, Ondo State, Nigeria in the month of April. Botanical

identification was performed at the Herbarium section of

Biological Science Department of Federal University of Tech-

nology, Akure, Ondo State, Nigeria by Dr.K.D Ileke.
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Extraction of plant material

The extraction of the plant material was done bymodification

of the method reported by Jamil et al. [31]. The fruits were

thoroughly washed in sterile water and were shade-dried to a

constant weight in the laboratory. The air-dried fruits were

weighed using Gallenkamp (FH2406B, England) electronic

weighing balance and were milled with automatic electrical

Blender (model FS-323, China) to a powdered form. An

aqueous extract was made from 1 kg of SM fruits which were

soaked in distilled water (5 L) and the mixture boiled for

15min. The heated decoctionwas taken and allowed to cool at

room temperature, filtered and oven-dried as described by

Pierre et al. [32] to give a dried aqueous extract that weighs

60.2 g. The extraction was carried out in the Department of

Food Laboratory, Federal University of Technology, Akure. The

working solution was prepared at a final concentration of

154 mg/ml in distilled water.
Administration of extract and mercury chloride

Aqueous extract of SM was administered orally by gastric

gavage at a dose of 500 mg/kg body weight daily for 28 days,

while 40 mg/kg body weight of HgCl2 was administered orally

daily for 28days. The oral LD50 for HgCl2 was calculated to be

75 mg/kg [33].
Experimental animals

A total of 32 adult male Wistar rats weighing between

(170 ± 30 g) were used for the study. The rats were fed with

standard rat chow. They had access to water ad libitum. The

rats were randomly divided into 4 groups of 8 rats per group.

A-control group received normal saline, Group B- 500 mg/

kg B.W of SM fruit extract, Group C- 40mg/kg B.W of HgCl2 and

Group D-500 mg/kg B.W of SM fruit extract þ 40 mg/kg B.W

HgCl2. All experimental protocols followed the guidelines

stated in the “Guide to the care and use of Laboratory Animals

Resources”, National Research Council, DHHS, Pub. No NIH

86e23 [34] and in accordance with ethical approval of the

Department of Human Anatomy, Federal University Tech-

nology, Akure, Nigeria.
Collection of samples

At the end of the experimental period, blood was obtained for

biochemical analysis by puncturing the retro-orbital venous

sinus. After collection of blood samples, the animals from all

groups were sacrificed by cervical dislocation and the testes,

vas deferens, epididymis, prostate glands, and seminal vesi-

cles were excised from surrounding tissues and placed into

tubes. Organs were dried between two sheets of filter paper

and their wet weight was determined. The gonadosomatic

index (GSI) was expressed as a percentage of the total body

weight in relation to the testis weight, GSI ¼ (testes weight/

total body weight) � 100. Left epididymis was weighed, while

right epididymis was rinsed in warm phosphate buffered sa-

line (PBS) for the evaluation of sperm quality. Whereas left

testes were processed for histological procedure, right testes
were processed for determination of MDA, GSH, SOD, CAT,

and GPx.

Semen analysis

Orchidectomywas performed by open castrationmethod. The

testicle was exposed by incising the tunica vaginalis and the

cauda epididymides were harvested. The cauda epididymides of

rats in each of the experimental group were removed and

minced thoroughly in a specimen bottle containing normal

saline for few minutes to allow the sperms to become motile

and swim out from the cauda epididymis [35].

Sperm count and motility studies

The semenwas then takenwith a 1ml pipette and dropped on

a clean slide, and covered with coverslips. The slides were

examined under a light microscope for sperm motility [36].

And with the aid of the improved Neubauer hemocytometer

(Deep 1/10 mm LABART, Germany) counting chamber as

described by Asada et al. [37], the spermatozoa were counted

under the light microscope. Counting was done in five

chambers.

Determination of oxidative stress parameters

Testicular superoxide dismutase (SOD) activity was deter-

mined according to the method described by Aebi [38] and

GSH-Px activity was determined by GSH-Px assay kit, detailed

procedures for the above measurements were performed ac-

cording to the kits' protocol. Catalase activity (CAT) was esti-

mated in testis homogenate by themethod reported byMoron

et al. [39]. The specific activity of catalase has been expressed

as mmoles of H2O2 consumed/min/mg protein. The difference

in absorbance at 240 nm per unit time is ameasure of catalase

activity. The non-enzymic GSH was analyzed by the method

of Ohkawa et al. [40].

Determination of testicular malondialdehyde (MDA)

The lipid peroxidation products were evaluated by measuring

thiobarbituric acid reactive substances (TBARS) [41] and were

determined by modifying the method of Goering et al. [42].

Testicular histology preparation

The histology of the testes was done by modification of the

method reported by Oluyemi et al. [43]. The organs were

harvested and fixed in Bouin's fluid for 24 h after which it was

transferred to 70% alcohol for dehydration. The tissues were

passed through 90% and absolute alcohol and xylene for

different durations before they were transferred into two

changes ofmolten paraffinwax for 1 h each in an oven at 65 �C
for infiltration. They were subsequently embedded and serial

sections cut using rotary microtome at 5 microns. The tissues

were picked upwith albumenized slides and allowed to dry on

a hot plate for 2 min. The slides were dewaxed with xylene

and passed through absolute alcohol (2 changes); 70% alcohol,

50%alcohol and then to water for 5 min. The slides were then

https://doi.org/10.1016/j.bj.2019.07.004
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Fig. 1 Effects of HgCl2 and SM treatment on TBARS (nmol

MDA/mg protein) levels of testicular damage. Bars are

mean ± SEM. * Significantly higher than Control, SM,

SM þ HgCl2 at p < 0.05.
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stainedwith haematoxylin and eosin. Photomicrographswere

taken at a magnification of X100.
Statistical analysis

Data were expressed as mean ± SEM. Statistical differences

between the groups were evaluated by one-way ANOVA, fol-

lowed the NewmaneKeuls (SNK) test for multiple compari-

sons. Differences yielding p < 0.05 were considered

statistically significant. Statistical analyses of data were
Fig. 2 Effects of HgCl2 and SM treatment on testicular antioxidant

CAT). Bars are mean ± SEM. * Significantly dissimilar from HgCl2
performed using GraphPad Prism 5 for Windows (GraphPad

Software, San Diego, California, USA).
Results

MDA levels and antioxidant (CAT, SOD, GSH, GPx) levels

As shown in Fig. 1, the MDA levels in the HgCl2 group

increased significantly (p < 0.05) compared with the control

and SM group but decreased in SM þ HgCl2 group compared to

the HgCl2 only group. The anti-oxidant levels (CAT, SOD, GSH,

and GPx) decreased significantly in the HgCl2 group compared

to the control group. The CAT, SOD, GSH, and GPx levels in SM

and SM þ HgCl2 group was also increased (p < 0.05) compared

to the HgCl2 only group [Fig. 2].
Sperm motility and sperm count analysis

After twenty-eight days (28 days) of the administration, there

was a significant decreased in mean sperm motility of group C

treated with 40 mg/kg BW of Mercury chloride in comparison

with groups A, B, and D treated with normal saline, 500 mg/kg

BW of SM fruit extract, and 500 mg/kg of SM fruit extract and

40 mg/kg BW mercury chloride (p < 0.05). There was also

decreased in sperm motility of groups B and D compared to

control group A. The groups of rats that were treated with

40 mg/kg BW of Mercury chloride (Group C) demonstrated

significant decrease in sperm count when compared to groups
levels of experimental rats: (A) SOD, (B) GSH, (C) GPx and (D)

at p < 0.05.
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Table 1 Body, organ weights (g) and the gonadosomatic index (GSI) of adult rats treated with Solanummelongena and HgCl2
for twenty-eight days.

Groups Initial
weight(g)

Final
weight

Testis GSI Epididymis Vas
deference

Ventral
prostate

Seminal
vesicle

Group A 177.0 ± 1.35 221.80 ± 1.8þ 1.78 ± 0.03 0.80 ± 0.02þ 0.19 ± 0.01 0.13 ± 0.01 0.57 ± 0.01 0.88 ± 0.01

Group B 174.9 ± 1.04 208.00 ± 1.6þ 1.67 ± 0.04 0.80 ± 0.02þ 0.16 ± 0.01* 0.12 ± 0.01 0.52 ± 0.02* 0.85 ± 0.01

Group C 173.5 ± 1.27 187.40 ± 1.1 1.35 ± 0.04 0.72 ± 0.0 0.15 ± 0.01* 0.09 ± 0.01* 0.38 ± 0.02* 0.47 ± 0.01*

Group D 177.6 ± 1.15 195.40 ± 1.43þ 1.44 ± 0.03 0.74 ± 0.02 0.16 ± 0.04* 0.11 ± 0.01* 0.46 ± 0.02* 0.58 ± 0.01*

Values are expressed asmean ± SEM for n¼ 8; *Significantly different fromGroup A at p < 0.05; þSignificantly dissimilar fromGroup C at p < 0.05.

Group A: Control (Normal saline); Group B: 500 mg/kg B.W of SM; Group C: 40 mg/kg B.W of HgCl2; Group D: 40 mg/kg B.W of HgCl2 þ500 mg/kg

SM.

Table 2 Effects of HgCl2 and SM treatment on Sperm motility and sperm count after 28 days.

Groups Description Motility (%) Sperm Count (x 106/ml)

A Control (Normal saline) 89.48 ± 3.07þ 88.93 ± 1.68þ

B 500 mg/kg of Solanum melongena 83.91 ± 2.75þ* 81.11 ± 2.26 þ*
C 40 mg/kg of HgCl2 39.39 ± 0.78* 27.80 ± 0.62*

D 40 mg/kg HgCl2 and 500 mg/kg Solanum melongena 72.88 ± 3.36þ* 79.41 ± 1.09 þ*

Values are expressed as mean ± SEM for n ¼ 8; þSignificantly higher from the HgCl2 group (p<0.05); * Significantly dissimilar from the Control

group (p<0.05).
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A, B, and D values, also sperm count of groups B and D signif-

icantly lower than that of the control group (p < 0.05) [Table 2].
Weights of the body and reproductive organ

The values of body and organs weights are shown in [Table 1].

There was a significant increase in the body weight of the

experimental animals across the groups. Theweights of testes

and accessory sex organs were significantly lower (p < 0.05) in

HgCl2-treated group when compared with the control and SM

group. However, the values of accessory sex organs of

SM þ HgCl2 group were significantly higher than those of the

HgCl2 group. Also, the gonadosomatic index (GSI) value of the

HgCl2 group was significantly lower than that of control

(p < 0.05) and SM treated groups. The GSI of SM þ HgCl2 was

lower (not significantly) compared to the control group.
Histology of the testes

Cross section of the testis of animals after 28 days of the study

shown that group A had normal testis histoarchitecture with

normal seminiferous tubule composed of supporting cells

(Sertoli cells) and spermatogenic cells. The spermatozoa are

arranged in rows between and around the cells of Sertoli.

Group B showed matured spermatozoa in the lumen of sem-

iniferous tubules. In group C there is degeneration of the

spermatogenic cells of the germinal epithelium, occlusion of

the lumen of seminiferous tubules, hypertrophy of seminif-

erous tubules and irregular vacuolized basement membrane.

Group D showed normal cellularity in germinal epithe-

lium, increased in the spermatogenic cells in the lumen of

seminiferous tubules and interstitial cells of Leydig in the

interstitium compared with the control [Fig. 3].
Discussion

Mercury is a widespread toxic environmental and industrial

pollutant [44]. It has been reported that exposure of experi-

mental animals to inorganic or organic forms of mercury are

associatedwith induction of oxidative stress [45,46]. Oxidative

damage may result from decreased clearance of ROS by

scavenging mechanisms. Generation of ROS in the cytoplasm

of cells may increase the hydrogen peroxide production and

lipid peroxidation of the mitochondrial membrane, resulting

in loss of membrane integrity and finally cell necrosis or

apoptosis [47e49].

In this study, consumption of HgCl2 is associated with

increased levels of oxidative stress and decreased levels of

GSH along other antioxidant enzymes (SOD, CAT, and GPx)

[Fig. 2]. The decrease in SOD, CAT, GSH and GPx levels in the

testis suggests the toxic effects of HgCl2 in the experimental

rats. The administration of SM countered the action of HgCl2
on testicular cells thereby mitigating the decrease in antioxi-

dants levels. Since the significance of GSH in the detoxification

of chemically reactive metabolite in drug-induced toxicity

after a decrease in GSH has been well established [50,51], it

then follows that an increase in oxidation and decreased

synthesis of GSH would cause a decrease in GSH levels.

Therefore, an increase in antioxidant enzyme activities (SOD,

CAT, GSH, and GPx) after administration of SM might

contribute to ameliorating oxidative stress.

MDA is a known biomarker of lipid peroxidation and

oxidative stress. The increased MDA levels in testicular tissue

associated with the administration of HgCl2 in this study is an

important indication of lipid peroxidation as reported by De

Lamirande and Gagnon [52]. Treatment of rats with a combi-

nation of SM and HgCl2 attenuated the HgCl2 induced increase

in MDA content, which indicates that SM is rich in antioxidant

https://doi.org/10.1016/j.bj.2019.07.004
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Fig. 3 Photomicrograph of the testis of rats in control (A), SM (B) and SM þ HgCl2 (C) groups illustrating the typical structure of

the seminiferous tubule showing the stages of spermatogenesis, spermatogonia (light blue arrows), sperm cells (black arrows),

and the interstitial cells of Leydig (green arrow), sperm cells in the lumen (L) and normal germinal epithelium (GM). Group C

(HgCl2) showing hypocellularity, reduction in cells of the spermatogenic series (SS) as a result of degeneration, sloughing and

shortening of seminiferous epithelium; The seminiferous tubules show a single layer of basal spermatogonia; widened empty

lumen (L); widened interstitium (I) due to tubular atrophy as a result of degeneration, and V shows vascular haemorrhage.
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constituents such as phenol, chlorogenic acid, anthocyanin,

ascorbic acid and flavonoids [19e21]. We can deduce that

these rich antioxidant constituents of SM boosted the testic-

ular enzymatic antioxidants to effectively scavenge the free

radicals preventing lipid peroxidation, therefore reducing

HgCl2 toxicity.

In the present investigation, reduction in sperm count,

epididymis weight and motility were accompanied with an

increased in abnormalities of sperm in rats following expo-

sure to HgCl2, which imply that HgCl2 may interfere with

spermatogenesis by crossing the blood-testis barrier and

gaining access to germinal cells. The adverse effects of HgCl2
on mammalian testicular tissue have been reported with

marked testicular spermatogenic degeneration at the sper-

matocyte level in rats [13]. The spermatozoa membranes are

rich in polyunsaturated fatty acids, so they are susceptible to

ROS attack and lipid peroxidation [53] as a result of exposure

to mercury. Lipid peroxidation reaction causes membrane

damage which leads to a decrease in sperm motility, pre-

sumably by a rapid loss of intracellular ATP, and an increase in

sperm morphology defects [54,55]. Mercury compounds have

been reported to cause DNA breaks by means of free-radical-

mediated reactions [45] that may cause an increase in the

frequency of spermatozoa with abnormal heads.

Several active components in SM [19e21] may scavenge

ROS generated by mercury, reduce lipid peroxidation and

enhance the activity of antioxidant enzymes whereby leading

to protection against mercury-induced testicular toxicity

which is manifested by an increase in sperm abnormalities.

This result indicates that SM fruits extract has an effect on

the mitochondria found in the body of the spermatozoon

where energy is being synthesized in form of adenosine

triphosphate, that increases the sperm motility [56]. Hence,

the antioxidative properties of SM may play a positive role in

the defense against oxidative stress induced by HgCl2.

A Previous study has reported weight reductions of

accessory sex organs after HgCl2 and Spirulina platensis

administration [57]. In this study, the values of body and
organs weights are shown in Table 1. There was a significant

increase in the body weight of the experimental animals

across the groups and the weights of testes and accessory sex

organs decreased significantly (p < 0.05) in HgCl2 treated and

SM þ HgCl2 groups when compared with the control and SM

groups. However, the values of accessory sex organs of

SM þ HgCl2 group were significantly higher than those of the

HgCl2-exposed group. Also, the gonadosomatic index (GSI)

value of HgCl2-treated and SM þ HgCl2 group was significantly

lower than that of control and SM treated groups. This is in

disagreement with the report that the aqueous extract of SM

fruits has the potential to decrease mean body weights of rats

[31]. This also disagrees with the report that garden eggplant

reduces weight gain by reducing the serum total cholesterol,

triglyceride and increase serum HDL cholesterol in the

comparative study of the effect of SM (garden egg) fruit, oat,

and apple on serum lipid profile [58].

In this study, HgCl2 treatment is associated with degener-

ation of the spermatogenic cells of the germinal epithelium,

occlusion of the lumen of seminiferous tubules, hypertrophy

of seminiferous tubules and irregular vacuolation of the

basementmembrane. For decades, it has beenmade clear that

testosterone which is produced by the interstitial cells of

Leydig is a necessary prerequisite for the maintenance of

established spermatogenesis [59]. The reduced cellularity of

the interstitium in testis of animals treated with HgCl2 only

would lead to a decrease in testosterone resulting in the poor

spermatogenesis observed. The group B treated with SM

only compared very well with the control group; it revealed

normal histoarchitecture of the testes and abundant luminal

spermatozoa after twenty-eight days of oral consumption of

SM fruit [Fig. 3]. This is in accordance with the report of Jamil

et al. [31], that aqueous extract of SM fruit did not induce any

lesion in the histology of the testes after twenty-eight days of

administration. These also concurwith thework of Cody et al.,

Harbone and Williams, who stated that plants containing

flavonoids are effective in the prevention of lesion, mainly

because of their antioxidant properties [60e62]. However, in

https://doi.org/10.1016/j.bj.2019.07.004
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all the test groups, there was an observed increased in sper-

matogenic activity towards the lumen of the seminiferous

tubule. This increase cellular activity was from the basement

membrane up to the lumen of the seminiferous tubules of the

testes. This was evidenced by the reduced number of primary

spermatogonia cells. This is an indication that they might

have differentiated to next level of spermatogenic cells. From

our observation, when SM aqueous extract was administered

concurrently with HgCl2, it protected the testis from the

harmful effects of HgCl2. This protective nature of SM aqueous

extract is enhanced by some of its antioxidant constituents

[19e21] the presence of ascorbic acid and flavonoids which is

known for their protection on cell membranes and scavenging

effects on free radicals and increased testosterone formation

by the interstitial cells of Leydig [61,63,64].

We, therefore, conclude that HgCl2 caused a lesion in the

germinal epithelium and hypocellularity of the interstitium.

However, SM promoted germinal epithelial growth and pro-

tected the cytoarchitecture of the testis from lesions due to

the harmful effect of HgCl2. SM augments spermatogenesis

and attenuates HgCl2 induced testicular toxicity through an

antioxidant system of activities. Therefore, we can infer from

our findings that SM has pro-fertility properties which may be

beneficial to those who eat it.
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