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1. Introduction

Exposure to chemical material
during the early stages of pregnancy
Is of particular concern. Both unborn
and newborn babies are thought to be
more susceptible to chemical
exposure because these periods
represent the most complex and
sensitive in  terms of body
development (Altshuler, N., 2003
[1]). Chemical toxicants in the
environment, poverty, and little or no
access to health care are all factors
contributing to life-threatening
pediatric diseases; children are
uniquely vulnerable to chemical
toxicants  because  of their
disproportionately heavy exposures
and their inherent biological growth
and development (Suk WA et al.,
2003[2]) Lead is the oldest
cumulative toxic metal that seriously
contaminates the  environment.
Because of its  malleability,
resistance to corrosion, and low

melting point, humans have used

lead since prehistoric times to
fabricate statues, jewelry, water
pipes, and drinking vessels (RisovA
V, 2019[3]).

Lead is present in batteries, leaded
gasoline, paints, water pipes,
insecticides, and some cosmetics.
Air, water, soil, food, and consumer
products are the major routes of
human exposure to lead (M. M. EI-
Tohamy and W. S. El-Nattat, 2010
[4]). May be exposed by breathing,
eating, or drinking the substance or
by skin contact (Abadin H et al.,
2007[5]).

The toxic effect of lead on
reproduction is pervasive, affecting
basically all aspects of the
reproductive system (Moniem A. et
al., 2010 [6]). One mechanism by
which lead exerts its adverse effect is
by inducing oxidative stress (OS).
Oxidative stress represents an
imbalance between reactive oxygen
species (ROS) production and a

biological system's antioxidant.
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Defence mechanism (Singh RP et al.,
2010[7]). Because of a high content
of polyunsaturated membrane lipids,
reproductive tissue becomes one of
the targets for OS (Mishra M et
al.,2004 [8]).

Heavy metals like lead and cadmium
are well-known to cross the placenta
and accumulate in fetal tissues. The
study of the hypothalamic-pituitary-
gonadal axis in animals exposed to
the metal is of great interest since the
levels of lead in air, water, soil, and
foods have increased several-fold in
many parts of the world as a result of
emissions from industrial activities
(Sebahat T et al., 2005[9]). Prenatal
exposure to lead poses a health
threat, particularly to the developing
brain. Fetal exposure to Ilead
correlates with reduced birth weight
and birth size (Gundacker C,
Hengstschlager M, 2010[10]). High
lead blood levels during pregnancy
increase the risk of miscarriage and

can make the baby be born early or

at a low birth weight. Even low lead
levels in a child can cause behavior
and learning problems. Lead toxicity
includes damage to soft tissues,
mainly the liver, kidney, and the
reproductive system; depression of
hematopoiesis) Greenpeace, 2005
[11]).

Reactive oxygen species (ROS) are
the free radicals that result from O2
metabolism. They have short half-
lives, but their high production
harms the cell (Alfadda A. A. and
Sallam R. M et al.,2012[12]).
Antioxidants are the main defense
mechanism against oxidative stress
induced by free radicals. In general,
they are free radical scavengers that
suppress the formation of ROS and
/or oppose their actions (Venkatesh S
etal., 2009 [13]). They can deal with
ROS, but excessive amounts of ROS
or impaired antioxidant defense
mechanism oxidative stress will
occur, which is harmful to the cell.

These antioxidants include enzymes.
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Such as catalase, glutathione
peroxidase, and reductase (Kurpisz
M et al., 1996[14]), besides non-
enzymatic antioxidants such as
vitamin C, zinc, vitamin E, and
micronutrients (Henkel, R.R. et
al.,2003 [15]). Zinc is second to iron
as the most abundant trace element
in the body (Vish wanath, 1998
[16]). High doses of metals such as
zinc, copper, and iron can become
toxic. Klauder et al. reported that low
dietary copper and iron enhanced
lead absorption in rats (Klauder DS
etal. 1979[17]). It has been observed
that the gastrointestinal absorption of
lead increases in the presence of
ascorbic acid (Conrad ME, Barton
JC, 1978[18]), whereas it decreases
in the presence of iron and
magnesium (Barltrop D, Khoo HE,
1976[19]). Lead and zinc interaction
also have been observed at
absorptive and enzymatic sites
(FloraSJSetal., 1983[20]). Kagiand

Vallee have shown that in the

gastrointestinal tract, zinc and lead
compete for similar binding sites on
the metallothionein-like transport
protein (Kagi JHR et al. 1961[21]).
Zinc as a dietary supplement
combined with ascorbic acid
(Papaioannou RA et al., 1978[22])
and thiamine (Flora SJS et al.,
1989[23]) has also been shown to
reduce lead toxicity. As in most
tissues, zinc ranks second to iron in
concentration in the testis, bridging
the gap between the macro- and
micronutrients. Zinc is involved
primarily in nucleic acid and protein
metabolism and, hence, in cell
replication's fundamental processes.
In view of the prominent localization
of zinc in the spermatozoa within the
seminiferous tubules and the specific
need for zinc in spermatogenesis, the
present studies were designed to
investigate the molecular basis of the
interaction of zinc and lead in the rat
testis. High zinc content has been

noted in ocular tissues, seminal.
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Vesicles, epididymes, and the
prostate  (Aitken, R.J. et al
1978[24]). It has been shown that the
majority of zinc present in seminal
plasma comes from the prostate. It is
an integral component of nearly 300
enzymes in different species. Zinc
plays an important role in the
physiology of spermatozoa. It may
also have a role in sperm production
and /or viability in preventing
spermatozoa degradation and in

sperm  membrane  stabilization
(Corpas et al. 1995[25]).
2. Patients and Methods

The experiments were performed on
30 mature female Swiss-Webster mice;
their ages ranged between 6-8 weeks
with a body weight (B.wt) ranging
between 28-30g; these females in the
metestrus phase were left with mature,
healthy males for mating
(Imale/2female). The occurrence of a
vaginal plug was considered as the first
day of pregnancy; the subsequent days

were sequentially numbered. The

pregnant female was removed into
separate cages. 1g of the powdered lead
acetate dissolved with 2500ml of
normal saline. The solution obtained
was well mixed, and then 12.5ml from
this stock solution was withdrawn and
mixed with 200ml of normal saline to
get the concentration of 0.5mg/kg b.
0.1g of the powdered zinc dissolved
with 250ml of normal saline. The
solution obtained was well mixed, and
then 1.25ml from this stock solution
was withdrawn and mixed with 8ml of
normal saline to get the concentration
of 0.5mg/kg b. These animals were
divided into three groups (10
mice/group) as follows:

1 .Experimental group (G1): Injection
of lead acetate at a dose of 50 mg/kg
body weight from the first day of
gestation for 3 days.

2 .Experimental group (G2): This
group was orally administrated with
zinc  sulphate  (0.5mg/kg  body
weight/day from the first day for 3
weeks period of the experiment and

Injection of lead acetate at a dose of 50
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mg/kg body weight from the first day
of gestation for 3 days.

3 .Control group (G3): This group was
orally administered with distilled water
during the 3-week period of the
experiment.

When the females in G1, G2, and G3
reach day 14 of gestation, (5) females
from each group were sacrificed. After
the abdominal incision, a number of
dead and live fetuses in each horn were
recorded. Each fetus was washed and
weighed for all groups to see the events
that may occur during this period. The
other (5) females in the experiment
were sacrificed at day 17 to
demonstrate the histological effect that
occur at this period on testes. The
treated embryos were fixed in Bouins
fixative for 24 hr., then dehydration,
infiltration ~ with  paraffin, and
embedded sections were stained with
haematoxylin and eosin; the specimens
were independently read and reviewed
by two pathologists who were unaware

of the drug and the dose.

3. Results

The histological sections of the male
embryo belong to mothers from the
control group (G3) show the linkage of
the gonads to the mesonephros at the
abdominal cavity; these gonads with
the tunica albuginea at their periphery
contained numerous, well-organized
testicular cords in which primordial
germ cells surrounded by peritubular
myoid cells were separated by somatic
Sertoli cells at the periphery, the
interstitium contained steroidogenic
Leydig cells precursors, pericyts were
observed in close association with
endothelial cells of normal gonadal
capillaries at day 14 of pregnancy
(Figurel).

At day 17 of gestation, the male
embryo  exhibits  well-organized
testicular cords with Sertoli cells
surrounding the germ cells, peritubular
myoid cells and extensive interstitial
tissue, including Leydig cells that have
round nuclei. The characteristic male-

specific coelomic vessels, pericytes
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around developing capillaries, were
visible in the mesenchyme (Figure 2).
The histological sections of male
embryos belong to mothers from (G1)
that were Injected with lead acetate at a
dose of 50 mg/kg body weight at days
14 and 17 show a severe disrupting in
the organization of the testicular
structure.  Primordial germ cells
severely degenerated with the absence
of basal lamina and pritubule myoid
cells. The characteristic male-specific
coelomic vessels were reduced in
mesenchyme with severe vaculation as
compared to that of the control group
figure [3, 4]. The histology of the male
gonads of the

embryos belongs to mothers orally
administrated with zinc sulphate
(0.5mg/kg body weight/day during the
3 weeks period of the experiment and
Injection of lead acetate at a dose of 50
mg/kg body weight from the first day
of gestation for 3 days (G2), showed
mild degenerative changes and necrosis
of spermatogenic cells, no organized

testicular cords, peritubular myoid cells

or mesenchyme were seen. (Figure 5).
The histological sections of the testes
of the male embryos at day 17 showed
irregular testes cords with prominent
degenerative changes compared to that
of the control group (G3), the basal
lamina was disrupted in some regions.
The sections also showed disorganized
and necrosis of testicular cords
degenerative of primordial germ cells;
numerous Vvacuoles were appeared
throughout the structure of testicular
cords. (Figure 6)

The results show the descending of the
testes to its normal position in (G2) and
control group (G3) at day 17, but it.
Remained adjacent to the kidneys
(metanephron) at the upper part of the
abdominal cavity at (G1) (Figure7: A,
B.C).

The statistical analysis showed a highly
significant decrease (P< 0.01) in the
weights of fetuses belongs to mothers
injected with lead acetate at a dose of
50 mg/kg body weight at day 14 in
comparison with that of the control

group, similar results revealed by
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embryo belongs to mothers
administered with zinc sulphate
(0.5mg/kg body weight/day during the
3 weeks’ period of the experiment and
Injection with lead acetate at a dose of
50 mg/kg body weight at day 17 as
shown in table (1). The statistical
analysis showed a highly significant
decrease (P< 0.01) in the number of

fetuses belongs to mothers’ injection

with lead acetate at a dose of 50 mg/kg
body weight (G1) in comparison with
that of the control group, similar results
revealed by embryo belongs to mothers

administered with zinc sulphate

(0.5mg/kg body weight/day during the
3-week period of the experiment and
Injection with lead acetate at a dose of
50 mg/kg body weight (G2) at day 17,

as shown in Table (2).

Tc

Pm

Figure (1): Testes section of male mice embryo aged 14 from the control group (G3). Note the

numerous, well-organized testicular cords (Tc) in which primordial germ cells (Pm) (large cells with

prominent nuclei) are separated by somatic Sertoli cells (Sc) (H&E, 40X).
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Sc

tc

pm
Interstiatl tissue

Figure (2): Testes section of male mouse embryo aged 17 of G3 (control group). Note the well-
organized testicular cords (tc) filled with germ cells (g) and Sertoli cells (Sc) surrounding primordial

germ cells (pm) with extensive interstitial tissue (H&E, 40X).

Nisreen et al., http://doi.org/10.28969/1JEIR.v14.i2.r2.24



http://doi.org/10.28969/IJEIR.v14.i2.r2.24
http://doi.org/10.28969/IJEIR.v14.i2.r2.24

tc

dpm

Figure (3): The test section of a male mouse embryo aged 14 (G1) belongs to the mother Injected
with lead acetate at a dose of 50 mg/kg body weight. Note disorganized and lack of distinct testicular

cords, severe degenerative of primordial germ cells (dpm), which are irregular in shape with less

density (H&E 40)

pm

Figure (4): The test section of a male mouse embryo aged 17 (G1) belongs to the mother Injected
with lead acetate at a dose of 50 mg/kg body weight. Note the severely affected primordial germ

cells (pm) with typical vaculation (v) (H&E, 40X).
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tc

Figure (5): Testes section of a male mouse embryo aged 14 belongs to the mother orally
administrated with zinc sulphate (0.5mg/kg body weight/day during the 3 weeks period of the
experiment and Injection of lead acetate at a dose of 50 mg/kg body weight from the first day of
gestation for 3 days (G2). Note disorganized and lack of distinct testicular cords (tc), degenerative

seen in Primordial germ cells (dpm), which are irregular in shape with less density (H&E, 40X).

Figure (6): Testes section of a male mouse embryo aged 17 (G2) belongs to the mother orally
administrated with zinc sulphate (0.5mg/kg body weight/day during the 3 weeks period of the
experiment and Injection of lead acetate at a dose of 50 mg/kg body weight from the first day of
gestation for 3 days. Note disorganized and necrosis of testicular cords (tc) degenerative of

primordial germ cells (dpm). Numerous vacuoles (v) appeared throughout the structure of testicular

cords (tc). (H&E, 40X).
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Figure (7): Longitudinal section of mouse embryo aged 17. A: showing the persistence of the testes
adjacent (t) to the kidneys (k) (metanephron) in the abdominal cavity in the treated group (G1), B:
showing the persistence of the testes adjacent (t) to the kidneys in the treated group (G2), C; showing
the persistence of the testes adjacent (t) to the kidneys from the control group (G3), (H&E, 10X).
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Table (1): Changes in weight of the embryos belonging to the mother Injected with

lead acetate.

P value
groups Meant S.E. | Among Groupl | Group2 | Groupl
- VS. Vs. VS.
group control control | Group 2
Weigh of Group 1 (G1) | 0.471+0.038
embryos on | Group 2 (G2) | 0.58420.03 | < go1** | <0.001** | <0.001** | 0.029*
day 14 | Control (G3) | 0.784+0.009
Weight of Group 1(G1) | 1.1254#0.038 | <0.001** | <0.001** | <0.001** | <0.001**
embryos on Group 2(G2) | 1.484+0.018
day 17 | Control (G3) | 1.696+0.032

Values are mean + standard error (SEM), (n=10 animals/group)

NS= no statistically significant difference

*=Statistically significant difference (P<0.05)

** =Highly statically significant difference (P< 0.01).

Table (2): Changes in the number of embryos belongs to the mother injection with

lead.
Group 1 Group 2 Control(G3)
No. of males No. of No. of males No. of No. of males No. of
Females Females Females
No. | Percent | No. | Percent | No. | Percent | No. | Percent | No. | Percent | No. | Percent
Total | 44 100% 33 100% 56 100% 53 100% 68 100% 75 100%
no. of
embry
0S
Total
male 77 109 143
&
female
P 0.833 0.771 0.007
value

Values are mean * standard error (SEM), (n=10 animals/group)

NS= no statistically significant difference *=Statistically significant difference, (P<0.05)

Nisreen et al., http://doi.org/10.28969/1JEIR.v14.i2.r2.24

29



http://doi.org/10.28969/IJEIR.v14.i2.r2.24
http://doi.org/10.28969/IJEIR.v14.i2.r2.24

**=Highly statically significant difference (P< 0.01)
4. Discussion

In the present study, the injection of
lead acetate at a dose of 50 mg/kg body
weight from the first day of gestation
for 3 days to pregnant female mice and
sacrificed at 14, 17 revealed many
negative effects, including numbers
and weight of fetuses and the histology
of the male testes. According to
previous studies on rodents, the toxic
dose of lead acetate was 100200 mg
kg (Shayne C, 2024 [26]); these studies
agree with our results.
The results of lead in this study showed
its ability to cross the placenta of
pregnant female mice and reach the
embryonic and fetal tissues; this is
similar to the results of Homan and
Brogan (Homan, C.S., and Brogan
1993[27]), which showed that lead can
pass through the placenta of pregnant
female mice, presumably by passive
diffusion, and accumulate in embryos
tissues over the period of gestation
(McGivern, R.F et al., 1991[28])).

Gonzale-Cossio et al. proved (Gonzale-

Cossio, T. et al. 1997 [29]) that lead
exposure during a period of pregnancy
when structures related to the
Hypothalamus  Pituitary ~ Gonadal
(HPG) axis are undergoing rapid
proliferation, the exposed animals at
significant risk for reduced
reproductive capacity in adulthood, and
elicit toxic, pathological changes in the
testes leading to atrophy of the organ.

Our study showed that lead exposure
increased the risk of reduced fetal
weight; these results agreed with that
found by (IPCS) (IPCS, 1995[30]),
who proved that infants born to
mothers with prenatal occupational
exposure had an increased risk of low
birth weight. The mechanism by which
the fetal body weight is reduced due to
decreased fetal growth because lead has
a wide range of biological effects
depending on the level and duration of
exposure. Effects at the subcellular
level and overall function of the body
have been noted and range from

inhibition enzymes to the production of

Nisreen et al., http://doi.org/10.28969/1JEIR.v14.i2.r2.24

30



http://doi.org/10.28969/IJEIR.v14.i2.r2.24
http://doi.org/10.28969/IJEIR.v14.i2.r2.24

marked morphological changes (Brent,
R.L. et al., 2004[31]).

The timing and duration are critical; the
level of response to a given dose may
change dramatically depending on the
stage of development at which a fetus
is exposed (Danielson, B.R, et al. 1983
[32]). Furthermore, the dose of lead the
fetus receives is determined by the
amount of the substance transported
across the placenta and the rate of
metabolism and elimination of the
substance (Odiette, W.0.,1999[33]).
The fetal weight reduction may also be
attributed to the replacement of vital
minerals such as calcium and
potassium by lead, and binding with the
red blood is believed to reduce the
oxygen-carrying capacity of the cells,
which makes red blood cells destroy
more rapidly, thereby impairing the
synthesis  of  haemoglobin in
heamopeotic tissues ) Guyton, A.C. and
Hall, 2016 [34]).

In experimental group G1, G2 the

significant decrease in fetuses' number

may be related mainly to the high
percentage of failure of implantation
compared to that of the control group
(G3); this result may be explained on
the bases that implantation depend
upon the presence of good amount of
estrogen and progesterone (Heap, R.B.;
et al., 1981[35]). Ovarian progesterone
and estrogen are crucial for
implantation in  mice and rats
(Bowman, P. and McLaren, A., 1970
[36]). There are a reduced number of
embryos and a reduced number of cells
per embryo in the absence of these
hormones (Dey, S.K., 2003 [37]), and it
has been found that estrogen plays a
critical role in determining the window
of uterine receptivity for embryo
implantation. Moreover, a possible
mechanism of action of lead as a cause
of infertility might be due to its
antiestrogenic activity (Tchernitchen,
N.N,1998[38]).

Furthermore, a reduction in the number
of offspring of laboratory animals and

in the families of workers
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occupationally exposure to lead might
be due to impaired ovarian function as
the impairment of normal maturation of
this function (Pinon- Lataillaade,
G.,1995,[39)).

The results of (G1), which was injected
with lead acetate at a dose of 50 mg/kg
body.

Weight from the first day of gestation
for 3 days shows a severe disrupting in
the organization of testicular structure,
and primordial germ cells severely
degenerated with the absence of basal
lamina and pritubule myoid cells at day
14 and day 17 in comparison with G2
and control group, this may be due to
receiving the whole dose by embryos at
this period of gestation because the
defense mechanism was not well
developed leading to accumulation of
lead in gonads which in turn causing
more loose and disrupted structures of
the testes and due to rapid growth at the
period of this gestation (day 17),
leading to more disruption and necrosis
these results are in a good agreement

with the findings of

(Kostial, K. and Momcilovic, B.
,1974[40]) that cited the destruction of
the lining epithelium of blood vessels,
which lead to the prevalence of plasma
and electrolytes and infiltration
quantities of plasma to the interstitial
tissues of the testes.

The reduction in testes recorded in (G1)
are due to the accumulation of lead in
the gonads and testicular tissues which.
Affects the physiology of reproduction.
(Silbergeld, E.K.,1983 [41]) , causing
testicular damage and degenerative
changes in the testicular tissues.
(Moorman, W.J. et al., 1998 [42])
Leading to dysfunction of the Sertoli
cells, which is responsible for germ cell
proliferation and maturation
(Moorman, W.J. et al.,1991[43]).

The present study showed the efficacy
of zinc sulfate in preventing the toxic
effects of lead acetate in mice embryos.
Zinc has been shown to protect animals
and cell cultures from the acute toxicity
of heavy metals (Liu, D. Y., and Baker
1992, [44]) and zinc-containing.
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Enzymes are known to be involved in
the synthesis and/or degradation of
carbohydrates, lipids, proteins, and
nucleic acids (Robert, K. M et al.
1997[45]). Thus, it plays an important
role in body metabolism which is
reflected by an increase in body weight
and reproductive organs weight.

In addition, zinc has been reported to
have a membrane stabilizing.
Antioxidant activity and maintains
sperm viability by inhibiting DNAase
(Aitken, R.J, et al.,1987[46]). It is also
an integral part of many metallo-
enzymes, which is believed to stabilize
membranes and protect them against
free radical injury. Therefore, it appears
to be a potent scavenger of excessive
superoxide anion  produced by
defective spermatozoa. (lrvine, D.S,
1996,[47]).

Undescending of the testes to its
normal position was observed in the
experimental group (G2). It remained
adjacent to the kidneys at the upper part

of the abdominal cavity while it was.

Normally relocating at the base of the
abdominal cavity as it appeared in the
control group (G3) and G2 at day 17
and descent into the inguinal canal .
Transfer of the male gonad from its site
of origin at the urogenital ridge, as
opposed to the kidney, into the scrotum
iIs a critical event in male sexual
differentiation  (Bernstein, L.; et
al.,1988 [48]) and since testicular
descent is hormonally regulated in
which the presence of testosterone
induces regression of the cranial
suspensory ligaments (CSL) (Hutson,
J.M et al., 1994[49]), Furthermore the
Leydig cells are an important target for
the harmful action of lead which
interferes with several steps in the
testosterone  biosynthetic  pathway,
leading to a reduction in plasma and
intratesticular levels of testosterone
(Thoreux-Manlay, A et al.,1995 [50]).
5. Conclusion:

It was concluded from these results
that zinc sulphate plays a significant

role in the improvement of histological
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damage of the testes belonging to

mothers injected with lead acetate and
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