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Abstract 

Exposure to heavy metals in the products of various industries and the environment is a permanent threat to humans. Much 
research had shown the adverse effects of lead acetate even at low doses. The present study was conducted to investigate the 
effect of lead acetate on testicular histomorphologic indices of male offspring of female Wistar rats that were exposed to lead 
during pre-pregnancy, pregnancy and lactation periods. After adaption, rats were divided into different cages for mating (1 
male to 2 females). After diagnosing pregnancy, rats were divided into three groups: pregnancy, lactation, and pregnancy 
until the end of lactation (PL). During the mentioned periods, 0.2% lead acetate plus 500 μl of glacial acetic acid were 
available in drinking water. Female rats belonging to the pre-pregnancy group had access to the mentioned compound for 3 
weeks before mating. Also, females belonging to the PrePregnancy to the end of Lactation. had access to the mentioned 
compound for 3 weeks before pregnancy to the end of lactation. Offspring of control and sham groups also had access to 
drinking water and 500 μl of glacial acetic acid in drinking water, for survey of deposition of lead acetae, from the beginning 
to the end of the experimental period (63 days), respectively. At the end of the experiment (postnatal day: 63), adults were 
sacrificed and their left testicles were fixed in 10% formalin. In order to perform morphometric studies, testicular tissue was 
randomly divided into equal sections, and for hematoxylin-eosin staining routine tissue preparation steps were performed. 
Finally, the prepared slides were used for stereological examinations. 
The results showed that exposure to 0.2% lead acetate had significant reduction on the volumetric density of the 
seminiferous tubules, the volumetric density of the epithelium of the tubules, the volumetric density of the interstitial tissue 
and the height of the germinal epithelium of the tubules of experimental groups compared to the control and sham groups. It 
should be noted that exposure to 0.2% lead acetate, despite the decreasing effects, did not cause a significant change in the 
length of the tubules and the epithelial surface area of these tubules. We conclude that lead, in the amount of 0.2%, has 
different effects on the tissue structure of testes of male offspring. Therefore, due to the increasing development of various 
technologies and industries that are sources of production of this harmful compound, the need to protect the mother and fetus 
against its adverse effects are felt more than ever. 
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1. Introduction 

The testicles are the main and important organ of the 
male reproductive system and are responsible for the 
production of sex cells (Treuting et al., 2017). The activity 
and steps of spermatogenesis are easily affected by 
pollution. Therefore, in toxicological and pathological 
studies, the toxic effects of heavy metals on the 
spermatogenesis are very important (Morais et al., 2012). 
Existing reports of reduced male fertility point to the role 
of exposure to toxic and environmental factors in the 
etiology of human infertility (Benoff et al., 2000). 
Elgawish and Abdel Razak (2014) have stated that lead 
acetate is the most abundant toxic metal substance in 
nature. According to Restanty et al. (2018) lead acetate is 
one of the most important heavy metals clinically, and 
leads to physiological, biochemical, and behavioral 
disorders. The reproductive system (male and female) is 
the target tissue of lead exposure. BaSalamah et al. (2018) 
also reported that lead is an unnecessary element that can 
cause numerous health problems through environmental 
pollution. 

Toxicological studies have shown that lead has 
negative effects on the nervous system (CNS & PNS), 
cardiovascular, endocrine, immune and digestive system, 
blood tissue, urinary system, and male and female 
reproductive system. It also causes chromosomal 
abnormalities (Altunkaynak et al., 2013; Restanty et al., 
2018). For example, lead can cross the blood-testicular 
barrier and affect the testes and other accessory organs 
(Fair and Ricklefs, 2002; Snoeijs et al., 2004). 
Accumulation of lead in the testes and epididymis affects 
sexual germ cell differentiation (Apostoli et al., 1999). 
Lead is also an estrogenic compound that may affect fetal 
development by crossing the blood-placental barrier 
(Goyer, 1990; Baghurst et al., 1991; Taupeau et al., 2001). 

In the present study, an effort was made to evaluate the 
morphometric characteristics of testicular tissue in male 
offspring of wistar rats maternally exposed to lead acetate 
using stereology. Stereology is a set of mathematical laws 
that interprets two-dimensional information in three 
dimensions using mathematical principles and statistics 
and geometry and provide information about the quantity 
of structures (Nyengaard, 1999; Dehoff, 2000). Stereology 
provides a set of efficient, unbiased, or minimally biased 
tools for quantifying functional aspects of three-
dimensional morphology. These values include volume, 
surface area, length, and number, and can be estimated for 
different levels of structure, from the entire organ to the 
cell and molecule (Brown, 2017). 

Accordingly, due to the complex mechanisms of sperm 
production (spermatogenesis) and how the testicle 
develops, the effects of lead on it are probable. So, in this 
study, with the help of the stereology technique (Boyce et 
al., 2010; West, 2012), the effect of lead administration in 
pre-pregnancy to lactation periods on the morphometric 
characteristics of the testes of male offspring of Wistar rats 
were examined. These characteristics were: the volumetric 
density of seminiferous tubules, the volumetric density of 
tubular epithelium, the volumetric density Interstitial 
tissue, the surface area and height of germinal epithelium, 
and the length of seminiferous tubules of testis. 

2. Materials and Methods  

2.1. Animals 
Fourty-two adult Wistar rats (male and female) with 

200-210 g average weight, were purchased from the 
Pasteur Institute, Iran and kept in the embryology 
laboratory under conditions of 12 hours of light, a 
temperature of 20-26 °C and adequate water and food. The 
study was done in accordance with the standard protocol 
for the care and use of laboratory animals (Faculty of 
veterinary medicine, University of Tehran, Tehran, Iran. 
N. 6067543). After adaptation (one week), male and 
female rats were considered in each cage (1 male to 2 
females) for mating. After 12 hours, vaginal plaque was 
examined for pregnancy and the pregnant rats were 
randomly distributed into 5 different groups (6 rats in each 
group) in addition to the pre-pregnancy and the 
prepregnancy to the end of lactation groups that received 
lead acetate plus acetic acid 21 days before mating (overall 
7 groups). 

2.2. Experimental design:   
Control (Cont.): animals had access to drinking water 

and adequate food during the experimental period. 
Sham group: animals had access to acetic acid (glacial, 

0.05%) in drinking water, for survey of lead acetate 
deposition, during the experimental period. 

Pre-pregnancy (PrePreg.): animals during the pre-
pregnancy period (21 days) had access to a combination of 
lead acetate (0.2%) and acetic acid (glacial, 0.05%) in 
drinking water. 

Pregnancy (Preg.): animals during the pregnancy 
period (21 days) had access to a combination of lead 
acetate (0.2%) and acetic acid (glacial, 0.05%) in drinking 
water. 

Lactation (Lac.): animals had access to lead acetate 
(0.2%) and acetic acid (glacial, 0.05%) in drinking water 
during lactation (21 days). 

Pregnancy_lactation (Preg.Lac.): animals during 
pregnancy and lactation (42 days) had access to a 
combination of 0.2% lead acetate and 0.05% glacial acetic 
acid in drinking water. 

Pre-pregnancy_pregnancy_lactation 
(PrePreg.Preg.Lac.): animals had access to a combination 
of lead acetate (0.2%) and acetic acid (glacial, 0.05%) in 
drinking water during the pre-pregnancy, pregnancy, and 
lactation period (63 days). 

All experimental animals, after the mentioned period, 
except control group, had access to a combination of 
0.05% glacial acetic acid in drinking water to the end of 
the study. Lead was administered as a 0.2% lead-acetate in 
drinking water (Barkur and Bairy, 2016). Then, to prevent 
lead-acetate deposition, 0.05% glacial acetic acid was 
added to it (Jaco-Movits et al., 2005; Heidmets et al., 
2006; Barkur and Bairy, 2016). No deaths were recorded 
during the experimental period. Also, water c-nsumption 
was checked daily, and no rejection of water was 
observed. 

2.3. Sampling and Quantitative survey:  

To evaluate the stereological features of the testes, 
samples were taken from the 5 male offspring (left testicle) 
on day 63 (postnatal day: 63). After fixation of the samples 
in 10% formalin, sampling was done by the isotropic 
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random uniform method. Briefly, the testes were first 
embedded in agar and then placed on the first circle, which 
consisted of 10 equal parts. In the next step, a random 
number between 0 and 10 was selected, and the sample in 
the direction of the selected number was divided into two 
equal parts. The incision surface of both halves of the 
testis was placed on the second circle, which also had 10 
equal parts. Then, a random number was selected (between 
0 - 10) and the samples were cut in the direction of the 
selected number so that 8 to 10 equal pieces were obtained 
from each testicle (Sadeghinezhad et al., 2021). Samples 
were prepared for microscopic study. The samples were 
then embedded in paraffin and 5 μm thickness sections 
were prepared for Hematoxylin-eosin staining. To perform 
stereological examinations, images of testicular tissue 
sections were taken by using of CX40 Jenus (China) light 
microscope connected to Is1000 Jenus (China) camera. 
Then, the images were analyzed using Image j software 
and dedicated plugins for stereology.   

The following equation was used to calculate the 

absolute volume of the testis (Howard and Reed, 2005):

 
V: Total structure (testis) volume 

M: Testicular weight 

d: Testicular density 

The following formulas were used to calculate the 
volumetric parameters of the testis, including the 
volumetric density of the seminiferous tubules, the 
volumetric density of the interstitial tissue, and the 
volumetric density of the germinal layer by point grades 
(Gundersen et al., 1988) (Fig. 1): 

VRvR (structure)=  
V (structure)= VRvR (structure) × V (testis) 
Vv: Volumetric density of the structure 

ΣP structure: The sum of the points of collision with structure 

ΣP testis: The sum of the points of impact on the testis 

Figure 1. A point grid for calculating the volumetric density of 
the seminiferous tubules - the volumetric density of the epithelium 
of the tubules and the volumetric density of the interstitial tissue 
in the testes of 63-day-old male offspring rats. The arrow signs (at 
the top right of each point) indicate the count of that point 
(hematoxylin-eosin, scale; 50 µm). 

The following equation was used to calculate the length 
of testicular seminiferous tubules (Howard and Reed, 
2005) (Fig. 2). 

 
Lv: Density of length of seminiferous tubules 

ΣQ: Number of profiles counted 

Σ (frame): The number of frames counted 

a: The area of the frame surface 

Figure 2. Counting the number of seminiferous tubules (arrow 
sign) to calculate the length of tubules in the testes of 63-day-old 
male offspring rats, hematoxylin-eosin, scale; 50µm) 

The surface area of the germinal epithelium of tubules 
was also estimated using a linear probe by the following 
equation (Howard and Reed, 2005) (Fig. 3). 



 © 2023  Jordan Journal of Biological Sciences. All rights reserved - Volume 16, Number 2 226 

Sv=  

S= Sv × VGerminal layer 

Sv: The surface density of the germinal epithelium of the 
seminiferous tubules 

Σl: The sum of the points of collision of the probe with the edge of 
the germinal epithelium 

l / p: linear probe length per grid point 

ΣP: Number of points of contact with the germinal epithelium 

 
 

 
Figure 3. A linear probe to calculate the surface area of the 
germinal epithelium of tubules of a 63-day-old male offspring 
rats. The arrow mark indicates countable points for calculating the 
points of collision at the edge of the germinal epithelium (Σl) and 
the arrowhead indicates countable points for calculating the point 
of impact on the germinal epithelium (ΣP) (hematoxylin-eosin, 
scale; 50 µm). 

The height of the germinal epithelium was calculated 
from the following formula (Nyengaard, 1999). 

H=  

Vv: The density of the germinal epithelium 

Sv: surface density of germinal epithelium 

2.4. Statistical analysis 

Data were analyzed using SPSS software version 22 
and expressed as mean ± standard deviation. The normal 
distribution of data was evaluated using the Kolmogorov-
Smirnov test, and comparison between groups was 
performed by one-way ANOVA and P<0.05 was regarded 
as a significant level. 

3. Results 

3.1. Absolute weight and volume of the testis 

Statistically, for testicular weight index, a significant 
increase was observed in control and sham groups 
compared with pregnancy, lactation, and pregnancy-
lactation groups (P <0.05). Among the experimental 

groups, the means obtained from the pre-pregnancy group 
was significantly increased compared with the means 
obtained from the lactation and pregnancy-lactation groups 
(P <0.05). Finally, the mean of the samples of the 
pregnancy-lactation group was significantly increased 
from the mean obtained for the pre-pregnancy-pregnancy-
lactation group (P <0.05) (fig. 4). Regarding the absolute 
volume of the testis, the obtained results were similar to 
the mentioned results for the testicular weight (fig. 5) 
 

 
Figure 4.Indicates the results of data on the absolute weight of the 
testis of 63-day-old male offspring rats exposed to 0.2% lead 
acetate orally. The results are expressed as Mean ± Std. 
Heterogeneous letters indicate a significant difference. 

 
Figure 5, Indicates the results of data on the absolute volume of 
the testis of 63-day-old male offspring rats exposed to 0.2% lead 
acetate orally. The results are expressed as Mean ± Std. 
Heterogeneous letters indicate a significant difference. 

3.2. The volume of seminiferous tubules, epithelium of 
tubules, interstitial tissue, and length of seminiferous 
tubules 

A comparison of the means related to the volume of 
seminiferous tubules and the volume of epithelium showed 
that there was a significant difference, increase, between 
control and sham groups with all experimental groups 
except the lactation group. Between experimental groups, 
a significant decrease was recorded in pregnancy group 
than lactating group (P <0.05) (fig. 6 & 7). The interstitial 
tissue volume in the testis of the experimental male rat 
offspring showed only a significant increase in pre-
pregnancy group obtained means compared with the 
control and sham groups (P <0.05) (fig. 8). Comparison of 
data related to the length of seminiferous tubules in the 
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testes of 63-day-old offspring of the studied rats did not 
show a significant difference (P> 0.05) (fig. 9). 

 
 
 
 
 
 

Figure 6. Indicates the results of data related to the volume of 
seminiferous tubules in the testes of 63-day-old male offspring 
rats exposed to 0.2% lead acetate orally. The results are expressed 
as Mean ± Std. Heterogeneous letters indicate a significant 
difference. 

 

Figure 7. Indicates the results of data on the epithelial volume of 
the seminiferous tubules in the testis of 63-day-old male offspring 
rats exposed to 0.2% lead acetate orally. The results are expressed 
as Mean ± Std. Heterogeneous letters indicate a significant 
difference. 

Figure 8. Indicates the results of data on the interstitial tissue 

volume of the testis of 63-day-old male offspring rats exposed to 
0.2% lead acetate orally. The results are expressed as Mean ± Std. 
Heterogeneous letters indicate a significant difference. 
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Figure 9. Indicates the results of data related to the length of 
seminiferous tubules in the testes of 63-day-old male offspring 
rats exposed to 0.2% lead acetate orally. The results are expressed 
as Mean ± Std. There was no significant different.  

3.3. The surface area of the epithelium of the 
seminiferous tubules and the height of the germinal 
epithelium 

There was no significant difference in comparison of 
the means from different groups in the surface area of the 
seminiferous tubules epithelium of the testis of the 
experimental animals (P> 0.05) (fig. 10). Statistically, the 
height of the seminiferous tubules germinal epithelium of 
the testes showed a significant decrease in the pregnancy, 
lactation, pregnancy-lactation and pre-pregnancy-
pregnancy-lactation groups compared with the control 
group (P <0.05) (fig. 11). 
 

 

Figure 10. Indicates the results related to the surface area of the 
germinal epithelium of the seminiferous tubules of 63-day-old 
male offspring rats exposed to 0.2% lead acetate orally. The 
results are expressed as Mean ± Std. There was no significant 
different.  

Figure 11. Indicates the results related to the height of the 
germinal epithelhium of the seminiferous tubules of 63-day-old 
male offspring rats exposed to 0.2% lead acetate orally. The 
results are expressed as Mean ± Std. Heterogeneous letters 
indicate a significant difference. 

4. Discussion 

Exposure to lead, causes several organs dysfunction 
including reproductive disorders. If not controlled, lead as 
an important environmental pollutant can cause serious 
damage. Recently, lead exposure has been highlighted as 
an important cause of testicular dysfunction and male 
infertility. Excessive exposure to lead derivatives reduces 
sperm quality and reproductive capacity and ultimately 
causes male infertility (El-Khadragy et al., 2020). 

In the present study, statistically, for the absolute 
weight and volume of testes in 63-day-old offspring, we 
saw a significant decrease between the means of the 
pregnancy, lactation, and pregnancy-lactation groups 
compared to control and sham groups (P <0.05). Among 
the experimental groups, the mean obtained from the pre-
pregnancy group showed a significant decrease compared 
to the means obtained from the lactation and pregnancy-
lactation groups (P <0.05). Also, the mean from the 
pregnancy-lactation group showed a significant decrease 
compared to the mean obtained for the pre-pregnancy-
pregnancy-lactation group (P <0.05). In this regard, Assi et 
al, (2016) in their study stated that lead acetate (10 
mg/kg/oral and daily) caused a significant reduction in 
testicular weight in the Sprague Dawley rats. Other 
researchers such as Allouche et al, (2009) and Elgawish 
and Abdelrazek (2014) have also shown that different 
doses of lead acetate induce testicular weight and 
degenerative testicular changes. Dadkhah et al. (2017), in 
their study, stated that lead acetate caused a decrease in 
testicular weight in the studied rats, although this reduction 
was not significant. They mentioned the reason for this 
decrease as the decrease in germ cells and sperm cells. 

Hassan et al., (2019) and Offor et al. (2019) reported 
significant reductions in testicular weight and relative 
testicular weight during exposure of albino rats to lead 
acetate, respectively. In another study, Udefa et al. (2020) 
reported a significant reduction in absolute testicular 
weight of rats exposed to lead acetate. Dorostghoal et al. 
(2011) considered significant testicular weight loss due to 
high atrophy of the seminiferous tubules. It has been 
shown that the weight of reproductive organs is used as a 
basic criterion in toxicologicalstudies (Crissman et al., 
2004; Yavasoglu et al., 2008). Mruk and Cheng (2004) 
have stated that testicular weight is highly dependent on 
spermatogenic cell mass and that testicular weight loss 
may be due to impaired spermatogenesis. 
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Dorostghoal et al. (2011) reported a significant 
decrease in testicular volume in the offspring of Wistar 
rats following maternal exposure to lead acetate. The 
results of the present study on the change in absolute 
testicular volume in 63-day-old rat offspring following 
maternal exposure to lead acetate are consistent with the 
results of their study. It seems that anatomical changes in 
the testis, such as reduction in size and volume, depending 
on the amount of compound and the duration of exposure, 
occur due to the production of free radicals in 
spermatogenic cells and the consequent destruction of 
these cells. According to Sadeghinezhad et al. (2021), 
there is a positive correlation between testicular volume 
and the number of spermatogenic cells. 

In the present study, comparing the means of the 
volume of seminiferous tubules and epithelial volume of 
these tubules showed that there was a significant 
difference only between control and sham groups with all 
experimental groups except lactation group, and pregnancy 
group with lactation group (P <0.05). The volume of 
interstitial testicular tissue was significantly different (P 
<0.05) in the control and sham groups compared with the 
pre-pregnancy group. These significant differences were 
recorded, while for the volume of seminiferous tubules the 
volume of the epithelium of these tubules, the volume of 
interstitial testicular tissue, and the means obtained from 
all experimental groups showed a decrease compared to 
the means of the control and sham groups.  

In the study of Khodabandeh et al. (2021), no 
significant decrease in the volume of seminiferous tubules 
following exposure to lead acetate was reported. However, 
Asadpour et al. (2013) reported a decrease in the volume 
of seminiferous tubules in rats exposed to lead acetate. The 
results of the present study are in line with the results of 
their study that this volume reduction may be due to the 
shrinkage phenomenon in the seminiferous tubules. 
Sadeghinezhad et al. (2021) also considered the decrease 
in the volume of seminiferous tubules as the reason for the 
decrease in the number of germ cells due to apoptosis in 
these cells during the inhibition of calcium pumps in the 
endoplasmic reticulum.  

Khodabandeh et al. (2021) stated that lead acetate did 
not have a significant effect on reducing the epithelial 
volume of seminiferous tubules. Asadpour et al. (2013) 
also reported a decrease in germ epithelial volume in rats 
exposed to lead acetate. The results of the present study 
are in line with the results of the above studies. In another 
study, Bouazza et al. (2018) stated that lead acetate created 
empty spaces between germ cells. Aftab and Abdul Rauf, 
(2014) attributed the vacancy between the germ cells to the 
Sertoli cell damage, which is caused by genotoxic and 
antiproliferative effects of compounds such as lead acetate. 
Kumar and Devi, (2018) in a review study stated that 
exposure to lead acetate destroys the structure of the 

epithelium and disrupts the process of spermatogenesis. 
Hassan et al. (2019) also reported the loss of reproductive 
epithelial cells during exposure of albino rats to lead 
acetate. According to Oboma et al. (2018), lead has a 
cytotoxic effect on sertoli cells, secreting the sex hormone 
testosterone, and also inhibiting the expression of specific 
enzymes involved in the production of steroid hormones. 
They also stated that lead acetate causes hypertrophy of 
the seminiferous tubules and dilation of interstitial tissue, 
which in turn impairs the growth of leydig cells. 
According to their report, lead poisoning during 
spermatogenesis can decline sperm count as well as the 
release of immature spermatogenic cells into the 
seminiferous tubules. Also, lead acetate can accumulate in 
the cell nucleus and disrupt the process of cell proliferation 
and DNA synthesis in vivo. Thus, lead treatment can affect 
germ cells during the prenatal and postnatal periods, when 
pro-spermatogonia cells undergo mitosis or Leydig cells 
develop.  

Akinola et al. (2015) reported that the interstitial 
connective tissue of the seminiferous tubules of rats did 
not change when exposed to an aqueous solution of 2.5% 
lead-acetate. BaSalamah et al. (2018) also reported 
interstitial tissue change (interstitial necrosis) in their 
study, using 1000 mg of lead acetate per liter of drinking 
water for four weeks in rats. In another study, 
Khodabandeh et al. (2021) stated that the volume of 
interstitial tissue in lead-treated animals increased 
compared to the control group, but the number of Leydig 
cells did not change, so it appears that this increase does 
not depend on the number of Leydig cells. Massanyi et al. 
(2007) have stated that lead causes dilation of capillaries in 
interstitial testicular tissue. Therefore, the increase in 
interstitial tissue volume in the present study may be due 
to changes in interstitial tissue components, especially 
dilation of blood vessels. 

In the present study, it was found that maternal 
exposure to lead acetate during prenatal and lactation 
periods reduced the length of seminiferous tubules 
compared with the control and sham groups. Of course, 
this decrease was not statistically significant. The results 
of the present study on changes in the length of 
seminiferous tubules of rat testes were consistent with the 
results of Khodabandeh et al. (2021) who reported that the 
length of seminiferous tubules in the lead-acetate group 
decreased compared to the control group, but this decrease 
was not significant. In justifying the changes in the length 
of the tubules, it can be said that according to Mustafa 
(2015), shrinkage of the seminiferous tubules in rats 
treated with lead acetate is due to contractions of myoid 
cells. Also, according to Franca and Russell, (1998), three 
factors, testicular size, the diameter of seminiferous 
tubules, and the volumetric density of these tubules affect 
the length of seminiferous tubules. In the present study, it 
was found that testicular size and volumetric density of 
seminiferous tubules in experimental groups decreased 
compared to control and sham groups. 

In the present study, despite the decrease in the 
statistical analysis of data obtained from all experimental 
groups, except the lactation group, there was no observed 
significant difference between the results of the studied 
groups for the surface area of the tubular epithelium. 
Despite the statistical decrease in the results of the data 
analysis, the height of the germinal epithelium did not 

0

20

40

60

80

100

120

140

160

ge
rm

in
al

 e
pi

th
el

iu
m

 h
ei

gh
t (

µm
)

Groups

a

ab ab
bb

bb



 © 2023  Jordan Journal of Biological Sciences. All rights reserved - Volume 16, Number 2 230 

show a significant difference compared to the control and 
sham groups. Akinola et al. (2015) reported that the 
thickness of the epithelium of the seminiferous tubules of 
rats decreased significantly compared to the control group 
when exposed to an aqueous solution of 2.5% lead acetate. 
Zhang et al. (2014) stated that lead can bind directly to 
DNA through four binding sites and form the Pb-DNA 
complex, thereby damaging the DNA double helix 
structure. Therefore, the loss of germ cells that reduced the 
diameter of seminiferous tubules and germinal epithelium 
in adult rats in their study could be due to the genotoxic 
effect of lead on germ cell DNA and finally the death of 
these cells. In addition to the ability of lead to directly 
damage the DNA of germ cells, it can weaken the 
antioxidant system in the rat testis by increasing the 
production of free radicals. The results of the present study 
and related studies support the role of oxidative damage to 
germ cells due to lead exposure, and may also support 
thinning of the germinal epithelium of the seminiferous 
tubules in our study.  

Asad et al. (2019) stated that lead acetate caused a 
significant decrease in the height of the reproductive 
epithelium compared to the control group. BaSalamah et 
al. (2018) in their study reported atrophy of the 
seminiferous tubules and destruction of germ cells and 
sertoli cells in the testis while exposed to rat lead acetate. 
In another study, Bouazza et al. (2018) stated that lead 
acetate reduced the height of the germ epithelium and 
created empty spaces between the germ cells. Dorostghoal 
et al. (2011) also reported a significant dose-dependent 
decrease in the height of the germinal epithelium during 
the neonatal, pre-pubertal, and post-pubertal periods of rats 
exposed to lead acetate. Udefa et al. (2020) attributed the 
significant decrease in the height of the reproductive 
epithelium of the seminiferous tubules to rats exposed to 
lead acetate due to oxidative stress and apoptosis due to 
lead acetate exposure. According to them, the decrease in 
the height of the germinal epithelium indicates the 
cessation of spermatogenesis in the spermatocyte stage 
while exposed to lead acetate.  

5. Conclusion 

It has been found that even in low amounts, lead 
acetate causes problems in different organs of the body, 
especially in both male and female reproductive system. 
The results of this study confirmed the results of previous 
studies about adverse effects of lead acetate on male 
reproductive system. The adverse effects of maternal 
exposure to lead acetate on the morphometric parameters 
of male offspring rats in this study confirm not only a part 
of wide range spectrum of adverse effects of this 
compound on the male reproductive system but also make 
it necessary to take important decisions to protect the 
mother and the fetus from exposure to heavy metals, 
especially lead acetate.  
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