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Abstract: 

    The biological systems of human in the modern world are increasely being exposed 

to lead which exists in the environment. Women at reproductive age and pregnant are 

more susceptible to the danger of environmental lead pollutant leading to infertility. 

Prenatal exposure to lead may cause abnormal growth, spontaneous abortion and 

congenital problems. As there is an increase usage of electrical generators that depend 

on lead-based gasoline by Iraqi people which lead to increase the air pollution with 

this toxic substance induced us to detect through this study its possible negative 

effects on the fate of conception and embryonic development using the mouse as a 

model. The study aims to asses the effect of low dose concentrations of lead acetate 

given to pregnant female mice on the development of gonads of male mice embryos 

at different periods of gestation. Mature mice aging 8-10 weeks(180 mice) weighing 

25-27 grams were used. The animals were divided into three major experimental 

groups (G1, G2, G3)according to the level of the dose (30 animals/ group), paralleled 

with three control groups(C1, C2, C3). Each major group subdivided into three minor 

groups(10 animals/ group) according to different periods for sacrificing during 

gestation period (day 14, day17, and day 20). Vaginal smears were taken from all 

animals daily until metestrus phase and mating was occurred using one male mouse 

for each female, the first day of pregnancy registered, indicated by presence of 

vaginal pluge. Experimental groups G1, G2 and G3 administrated daily with either 

0.1, 0.2 or 0.4 mg/kg body weight of lead acetate respectively dissolved in normal 

saline, injected intraperitoneally for 14, 17 or 20 days of gestation, while 

corresponding   control animals C1, C2 and C3 were injected with normal saline only 

with doses and periods similar to that used with experimental animals. Mother's body 

weight, weight of uterus, weight and  numbers of fetuses in right and left horn, 

pregnancy outcomes (abortion, and stillbirth), and diameter of fetal testes were 

recorded after 14, 17, and 20 day post coitum (dpc). Results showed a significant 

decrease in all the studied parameters of the experimental groups including: mother’s 

body weights, uterus weights, numbers and weights of fetuses, pregnancy outcomes 

(abortion and stillbirth) and diameter of fetal testes compared to that of the control 

groups. Histological study showed significant increase in the diameter of the testis at 

age 14 days with the low dose, then it become significant decrease at age 17 and 20 

days of gestation with disrupting of testicular structure organization, degeneration of 

germ cells and absence of basal lamina in all the experimental groups. In additon 

undescending of the testes to its normal position was observed in all experimental 

groups at 17 and 20 dpc. 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 

in control groups at 17 dpc and descent into inguinal canal at 20 dpc. It was 

concluded from these results that lead acetate given to pregnant female mice impaired 

the gonads of male mice embryos with reduction in mother's body and uterus weights 

along with adverse pregnancy outcomes. These negative effects induced us to avoid 

the dangerous from using this toxic substance and trying to found effective alterative 

materials through environmental safety centers. 
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Introduction:
Exposure to chemical 

substances during early stages of life is 

of particular concern. Both unborn and 

newborn babies are thought to be more 

susceptible to chemical exposure 

because these periods represent some 

of the most complex and sensitive in 

terms of body development [1]. It has 

been estimated that every year around 

100000 different types of chemicals 

are produced and used around the 

world [2]. Lead is a major 

environmental pollutant that known to 

be a poisonous compound for centuries 

[3], it is naturally occurring as a blush- 

gray metal found in small amounts in 

the earth's crust [4]. Exposure to lead 

occurs primarily through drinking 

water, food, airborne, lead containing 

particulates and lead-based paints [5]. 

However the effect of lead is the same 

whether it enters the body through 

breathing or swallowing. Lead can 

affect almost every organ and system 

in the body [4], specially the soft 

tissues such as kidneys, brain, lungs, 

muscles, testis, and ovaries [6]. Lead is 

one of the most significant 

reproductive toxicants [7], and could 

possibly have adverse effects on the 

developing reproductive system 

through action on the hypothalamic-

pituitary axis during fetal life [8]. 

Prenatal exposure to low lead levels 

(Maternal BLL of 14µ /dl) may 

increase risk of reduced birth weight 

and premature birth [9]. Additionally 

prior exposure to lead is associated 

with spontaneous abortion [10] and 

[11]. The increased usage of electrical 

generator by Iraqi people throughout 

the last fifteen years in addition to the 

other known lead resources  which 

cause an increase in the average lead 

concentration in Baghdad air  reaching 

2.52µ/m3 [12], which is more than the 

allowable limitations for air quality 

standards (0.1-0.3µ/m3) that sited by 

[13], with all the previous material 

hazardous of lead mixed with fuel of 

these machines, induced us to conduct 

this study aiming to: Detect the 

possible poisoning effect of this 

substance on the embryonic 

development of the fetal gonads.   

 

Materials and methods: 
 All experiments were 

performed on 180 mature female 

Swiss-Webster mice, their ages ranged 

between 8-10 weeks with a body 

weight (B wt) ranged between 25-27 

g., obtained from the colony of the 

animal house of the Institute of 

Embryo Research and Infertility 

Treatment, Al-Nahrain University. 

They were kept in a room supplied 

with air conditioner to keep the 

temperature between 18-24 C˚, the air 

of the room was changed continuously 

by using ventilating fan and the light 

was controlled with a range of 12 

hours of light and 12 hours of 

darkness. The animals were housed in 

plastic cages (3mice/cage) with a wire 

grid covers measuring 28
×
 15

×
 14 cm, 

supported on ventilated racks [14]. 

Ninety female mice were divided into 

three major experimental groups (G1, 

G2 and G3) according to the level of 

the dose (30 animal/group). Each 

major group subdivided into three 

minor experimental groups (10 

animals/group) according to different 

periods for killing during gestation 

period (day 14, day17, and day20). 

Another 90 animals with same age 

divided at the same way as in the 

previous experimental groups 

considered as control groups injected 

intraperitoneally by normal slain only. 

Vaginal smear were performed to all 

the adult female mice to detect heat 

stage for mating. Females in the 

estrous phase were left with mature 

healthy males for mating 

(1male/1femal). The occurrence of 

vaginal plug considered as the first day 
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of pregnancy, the pregnant female was 

removed into separate cage. Injection 

of lead acetate (0.1, 0.2, 0.4 mg/kg 

body weight /day intraperitoneally, 

were started at the first day of gestation 

and continued for (14, 17 or 20 days) 

for the experimental groups G1, G2, 

G3 respectively while the three parallel 

control groups were injected normal 

saline with the same rout and dose as 

that used in the experimental groups. 

At day14, 17 and 20 days of gestation 

the body weight was measured and 10 

animals of each group were scarified at 

each of these intervals an incision was 

made in area of the abdomen to 

remove the pregnant uterus. The 

abdominal cavity were opened, one 

horn of the uterus below the oviduct 

were cut and grasp the end firmly with 

the fine forceps, pull upward and 

separate the uterus from the 

mesometrium using the tips of the 

forceps or scissors. Then pull the 

uterus down tautly and out to one side, 

the same was done to the other horn. 

The intact uterus were removed  and 

place it in a dish containing worm 

normal saline, washed and weighted by 

sensitive electrical balance. Number of 

died and life fetuses in each uterus 

were recorded,  Each fetus were 

washed and weighted, then fixed in 

Bouin's solution for 24 hours, ethanol 

alcohol for routine histological 

techniques, paraffin sections with 5 

micron thickness were prepared and 

stained with hematoxylen eosin stain 

for histological study [15]. 

Morphological differences of male 

fetal gonads were examined. In this 

study the morphometric analysis was 

applied by using BEL micro image 

analyzer system ver. 2.0, at first the 

measurements done were at pixel 

value, to find the Mean ±SD for the 

different diameter of testes in pixel at 

x31000.   

 
 

Results: 
I. Effect of different doses of lead on 

weights and numbers of fetuses:   

 A significant decrease (P< 0.05) in 

weights and numbers of fetuses 

belongs to mothers injected with 0.1, 

0.2 or 0.4 mg/kg B wt. of lead acetate 

at 14 and 17dpc and highly significant 

reduction (P< 0.01) was recorded at 20 

dpc, in comparison with that of control 

group as shown in Figure (1),(2), (3), 

(4), (5), (6). No differences were 

recoded between right and left horns 

concerning these parameters.  

 
II. Histological study: 

 A. Changes in testes 

diameters:  
 Administration of 0.1 mg/kg b. wt. of 

lead acetate causes significant increase 

(P<0.05) in the diameter of the testes at 

14, 17, and 20 dpc as compared to that 

of control group, while with the higher 

doses of lead (0.2 and 0.4 mg/kg. b. 

w.) a significant decrease (P< 0.05) in 

the diameter of the testes at day 14 and 

17 and become highly significant at 

day 20 were recorded as shown in 

Table (1).  

  
B.  Histological Observations:   
 The histological sections of the xy 

gonads of the fetuses belong to 

mothers from control group showed 

the linkage of the gonads to the 

mesonephron at the abdominal cavity 

at day14 of pregnancy. These gonads 

with the tunica albuginea at their 

periphery contained numerous, well 

organized testicular cords in which 

primordial germ cells (large cells with 

prominent nuclei) 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, (picture 1), 
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while gonads of the fetuses belong to 

experimental groups (G1, G2 and G3) 

showed miled degenerative changes 

and nicroses of spermatic cells, no 

organized testicular cords, peritubular 

myoid cells or mesenchyme were seen 

(picture 2), (picture 3), and (picture 4).  

 Fetal gonads of control groups at 17 

and 20 days post coitum exhibit well 

organized testicular cords with Sertoli 

cells surrounding germ cells, 

peritubular myoid cells and extensive 

interstitial tissue, including Leydig 

cells which have round nuclei. Mitotic 

activity of primordial germ cells was 

clearly demonstrated. The 

characteristic male-specific coelomic 

vessels, pericytes around developing 

capillaries were visible in the 

mesenchyme, (picture 5) and (picture 

9).  

While the gonads of fetuses from 

experimental groups (G2, G3) at 17 

dpc showed disorganized testicular 

cords with degenerative germ cells, 

disrupting of basal lamina with 

numerous vacules appeared throughout 

the structure of the testicular cords 

(picture 7) and (picture 8). All these 

degenerative features appeared more 

severely at 20 dpc. (Picture 10), 

(Picture 11), and (Picture 12). On the 

other hand, histological section at 17 

and 20 dpc of the control animals 

revealed the descending of the testes to 

the pelvic cavity at the level of the 

bladder, (picture 13), then reach the 

inguinal canal at 20 dpc., while testes 

of experimental groups, appeared 

much smaller and undescended to its 

normal position, but remained adjacent 

to the kidneys (metanephron) at the 

upper part of the abdominal cavity 

(picture 14), (picture 15), and (picture 

16).   
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Figure (1): Changes in weight of fetuses in 

right horn, and left horn associated with the 

administration of (0.1 mg/kg B wt.) (G1) of 

lead acetate to pregnant female mice for 14, 

17, 20 dpc.    
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Figure (2): Changes in number of fetuses in 

right horn, and left horn associated with the 

administration of (0.1 mg/kg B wt.) (G1) of 

lead acetate to pregnant female mice for 14, 

17, 20 dpc.   
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Figure (3): Changes in weight of fetuses in 

right horn, and left horn associated with the 

administration of (0.2 mg/kg B wt.) (G2) of 

lead acetate to pregnant female mice for 14, 

17, 20 dpc.  
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Figure (4): Changes in number of fetuses in 

right horn, and left horn associated with the 

administration of (0.2 mg/kg B wt.)(G2) of 

lead acetate to pregnant female mice for 14, 

17, 20 dpc.  

  
Values are mean ± standard error (SEM), 

(n=10 animals/group).  

**: Highly significant decrease (P< 0.01).  

*: significant decrease (P<0.05).     
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Figure (5): Changes in weights of fetuses in 

right horn, and left horn associated with the 

administration of (0.4 mg/kg B wt.)(G3) of 

lead acetate to pregnant female mice for 14, 

17, 20 dpc.    
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Figure (6): Changes in number of fetuses in 

right horn, and left horn associated with the 

administration of (0.4 mg/kg B wt.)(G3) of 

lead acetate to pregnant female mice for 14, 

17, 20 dpc.  

 
Values are mean ± standard error (SEM), 

(n=10 animals/group).  

**: Highly significant decrease (P< 0.01).  

*: significant decrease (P<0.05). 
 

Table (1): Changes in diameter of testes of 

male mice embryos associated with the 

administration of (0.1, 0.2, 0.4mg/kg B wt) 

of lead acetate to their mothers for 14, 17, 

20 dpc in (nm) at x 31000,  

 14 days 17 days 20 days 

 Mean SD Mean SD Mean SD 

Control 104,62 3,87 131,07 8,125 211,9 14,3 

G1 119,4512,32 ٭256,6 13,34 ٭143,28 11,78 ٭ 

G2 100,5826,1 ٭٭148,65 5,11 ٭124,94 6,114 ٭ 

G3 57,76,301 ٭٭126,36 18,31 ٭٭89,668 4,442 ٭٭ 

 

 

 
Picture (1): Testes section of male mouse embryo aged 14 dpc (control group). Note the 

numerous, well organized testicular cords (tc) in which primordial germ cells (pm) (large cells 

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

(Tc)   

(pm)   
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  Picture (2): Testes section of male mouse embryo aged 14 dpc (G1) belongs to mother treated 

with (0.1 mg/kg B wt) of lead acetate for 14 days. Note mild degenerative changes of primordial 

cells (dpm), no organized testicular cords (tc), peritubular myoid cells (pt) were seen, with loose 

interstitial tissue (H&E, 40X).  

 

 
   Picture (3): Testes section of male mouse embryo aged 14 dpc (G2) belongs to mother treated 

with (0.2 mg/kg B wt) of lead acetate for 14 days. Note disorganized and lack distinct testicular 

cords (tc), degenerative seen in Primordial germ cells (dpm) which are irregular in shape with 

less density (H&E, 40X). 

  

 
Picture (4): Testes section of male mouse embryo aged 14 dpc (G3) belongs to mother treated 

with (0.4 mg/kg B wt) of lead acetate for 14 days.  Note disorganized and lack distinct testicular 

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

density (H&E, 40X). 

Interstitial  

tissue 

(dpm)   

  (pt)  

  (tc)                                                                                                                                                                                                                                                                                                                                                                              

  (dpm)  

     (tc)  

  (tc)  

(dpm)  
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Picture (5): Testes section of male mouse embryo aged 17 dpc (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). 

 

 
Picture (6): Testes section of male mouse embryo aged 17 dpc (G1) belongs to mother treated 

with (0.1 mg/kg B wt) of lead acetate for 17 days. Note irregular testicular cords (tc) with 

prominent degenerative changes in primordial germ cells (dpm). The sections also showed mild 

vaculation (v) inside testes cords (H&E, 40X). 

    

 
Picture (7): Testes section of male mouse embryo aged 17dpc (G2) belongs to mother treated with 

(0.2 mg/kg B wt) of lead acetate for 17 days. Note disorganized and necrosis of testicular cords 

(tc) degenerative of primordial germ cells (dpm) Numerous vacules (v) appeared throughout   the 

structure of testicular cords (tc). (H&E, 40X). 

 (pm)  

Interstitial tissue  

(tc)  

  (Sc)  

 (dpm)  

 (tc)  

  (v)  

  (dpm)  

  (v)   

  (tc)  
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Picture (8): Testes section of male mouse embryo aged 17 dpc (G3) belongs to mother treated 

with (0.4 mg/kg B wt) of lead acetate for 17 days. Note, the severely affected primordial germ 

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

 

 
 Picture (9): Testes section of male mouse embryo aged 20 dpc (control group). Note the well 

organized testicular cords (tc) filled with germ cells (g) and Sertoli cells (Sc) surrounding germ 

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

 

 
Figure (10): Testes section of male mouse embryo aged 20 dpc (G1) belongs to mother treated 

with (0.1 mg/kg B wt) of lead acetate for 20 days. Note degenerative of primordial germ cells 

(dpm) inside the testes cords (tc) with vaculation (v) (H&E, 40X). 
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Figure (11): Testes section of male mouse embryo aged 20 dpc (G2) belongs to mother treated 

with (0.2 mg/kg B wt) of lead acetate for 20 days. Note irregular testicular cords (tc) which 

severely decreased in number. Primordial germ cells (pm) severely affected with necrosis. 

Disrupting basal lamina (bl) (H&E, 40X). 

 

 
Figure (12): Testes section of male mouse embryo aged 20 dpc (G3) belongs to mother treated 

with (0.4 mg/kg B wt) of lead acetate for 20 days.  Note the high reduction in the numbers of 

Primordial germ cells (pm) which appears with clear degenerating features. No distinctive 

testicular cords (tc) appear since there is disrupting of basal lamina (bl) (H&E, 40X). 

 

 
Figure (13): Longitudinal section of mouse embryo aged 20 dpc (control group), showing 

descending of the testes (t) to the pelvic cavity at the level of the bladder (b) (10X). 
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Figure (14): Longitudinal section of mouse embryo aged 20 dpc (G1) (Treated with 0.1 mg/kg B 

wt of lead acetate), showing the persistence of the testes adjacent (t) to the kidneys (k) 

(metanephron) in the abdominal cavity (10X). 

 

 
Figure (15): Longitudinal section of mouse embryo aged 20 dpc (G2) (Treated with 0.2 mg/kg b. 

wt of lead acetate), showing the persistence of the testes adjacent (t) to the kidneys (k) 

(metanephron) in the abdominal cavity (10X).  

 

 
Figure (16): Longitudinal section of mouse embryo aged 20dpc (G3) (Treated with 0.4 mg/kg b. 

wt of lead acetate), showing the persistence of the testes adjacent (t) to the kidneys (k) 

(metanephron) in the abdominal cavity (10X).     
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Discussion: 
         The significant reduction in 

mother's body and uterus weights in all 

the animals of the experimental groups 

may be attributed to decrease in 

feeding habit which indicates that lead 

has a general inhibitory action on 

metabolism [16]. lead most likely 

interfere with functions performed by 

essential minerals such as calcium, 

iron, copper, and zinc, moreover, lead 

does interrupt several red blood cell 

enzymes systems, including delta-

aminolevulinic dehydretase and 

ferrochelatase [17]. It may also 

diminish hemoglobin synthesis and can 

react with cell membranes [18]. 

Results of this study revealed that lead 

is able to cross the placenta of pregnant 

female mice reaching the embryonic 

and fetal tissues, this is similar to the 

results of [19] and [20], which proved 

that lead is able to pass through the 

placenta of pregnant female mice, 

presumably by passive diffusion, and   

accumulate in embryos tissues over the 

period of gestation [21], [22], [23] and 

[24].  

 The reduced fetal weight agreed with 

that found by different researches on 

mice and rats [25], [26] and [27] which 

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 reduced may be due 

to decreased fetal growth because lead 

has a wide range of biological effects 

depending upon the level and duration 

of exposure. Moreover, in the primitive 

streak stage of developing embryo, the 

trophoplast cells are in close contact 

with maternal blood and lead might 

therefore more easily interfere with the 

permeability of the trophoplast cell 

membranes or the membranes of the 

visceral endodermal cells of the yolk 

sac, affecting the transport of 

compounds essential for the 

nourishment of the embryo [28]. 

Furthermore, the fetuses have 

immature metabolism and is not able to 

detoxify substances very efficiently, 

the only routs of excretion is via 

diffusion or active transport back to the 

maternal circulation or elimination into 

the amniotic fluid [29]. The reduction 

in fetus weight may also attributed to 

the replacement of vital minerals such 

as calcium, potassium by lead and 

binding with the red blood may reduce 

oxygen carrying capacity of the cells,  

and making  red blood cells to destroy 

more rapidly resulting the  impairment 

of hemoglobin synthesis in 

heamopeotic tissues [30]. Furthermore 

lead distribution in the body fluids was 

shown to interfere with Na/K ATPase 

pump and with attaches to the red 

blood cells membrane [24], this may 

cause increased permeability of the 

cells and damage or even death of the 

cells [31]. Moreover the accumulation 

of lead in vulnerable tissues causes 

toxic manifestation and the low 

elimination rate is responsible for the 

causes of accumulation [32].    

 In experimental groups G1, G2 and 

G3, the significant decrease in fetuses 

number may be related mainly to the 

high percentage of failed implantation 

compared to that of control group, this 

result may be explained on the bases 

that implantation depend upon the 

presence of good amount of estrogen 

and progesterone [33], these ovarian 

hormones are crucial for implantation 

in mice and rats [34], [35], [36] and 

[37]. Moreover, possible mechanism of 

action of lead as a cause of infertility 

might be due to its antiestrogenic 

activity [38].  

 Different studies showed that chronic 

exposure to lead with blood levels at 

approximately 35 µ/dl resulted in 

subclinical suppression of circulating 

LH, and FSH. Furthermore, a reduction 

in the number of offspring of 

laboratory animals and in the families 

of workers occupationally exposed to 
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lead might be due to the impaired 

ovarian function as the impairment of 

normal maturation of this function [26] 

,[42] and [43], and significantly 

reduced steroid production [44].   

 At dose 0.1 mg/kg B wt (G1) the 

significant increase (P< 0.05)  in the 

diameter of the testes at 14 dpc  in 

comparison with control group 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, the 

increase in testes size may be caused 

by weakening of the surrounding 

connective tissues and myoid cells  due 

to exposure to lead acetate. 

 The significant increase in the 

diameter of testes of the experimental 

group (G1) at17 and 20 dpc may be 

due to rapid growth at the period of 

this gestation, high dose, and long 

duration of exposure to lead  causes 

more disruption, necrosis, oedema that  

results increase of the diameter of the 

testes these results are in a good 

agreement with the findings of [39], 

that cited the presence of oedema due 

to destruction of  lining epithelium of 

blood vessels which lead to prevalence 

of plasma and electrolytes and 

infiltration quantities of plasma to the 

interstitial tissues of the testes. 

 The reduction in the diameter of testes 

recorded in (G2) and (G3) (0.2, 0.4 

mg/kg B wt.) might be due to 

accumulation of lead in the gonads and 

testicular tissues which affects the 

physiology of reproduction [40], 

causing testicular damage and 

degenerative changes in the testicular 

tissues [41], [42] leading to 

dysfunction of the Sertoli cells, which 

is responsible for the germ cells 

proliferation and maturation [43]. Also 

the exposure to lead caused dystrophic 

changes in the Leydig cells, moreover 

lead depostis were seen in smooth 

myocytes, epithelial cells of   testes 

cords [44]. While a dose of 0.4 mg/kg 

B wt (G3) of lead acetate caused a 

highly significant decrease (P<0.01) in 

the diameter of the testes at 14 dpc.  

This may be attributed to that most of 

the testicular germ cells might have 

been destroyed either due to membrane 

damage or macromolecular 

degradation leading to a significant 

decline in testicular size [45]. 

Furthermore lead caused pathological 

changes in the testes leading to either 

arrest of germ cells multiplication 

and/or differentiation [46], while [47], 

proved that the testes of developing 

chick embryos treated with lead 

exhibited a marked change, this 

includes decrease of germ cells, and 

the migration of primordial germ cells 

are inhibited.     

  Highly significant decrease (P< 0.01) 

in (G3) at 17 dpc and 20 dpc in the 

diameter of testes at the level of this 

dose may be because embryos at this 

period of gestation were under 

organogenesis and rapid growth 

withdrawing more minerals including 

lead from their mothers leading to 

more disrupting, necrosis, and heavy 

loss of germ cells in the testes which 

reflected by the significant size loss. 

Similar results were recorded by [48].    

 Undescending of the testes to its 

normal position was observed in 

experimental group (G1), (G2) and 

(G3) at 17 and 20 dpc,  Transfer of the 

male gonad from its site of origin at the 

urogenital ridge, apposed to the 

kidney, into the scrotum is critical 

event in male sexual differentiation 

[49], and since testicular descent is 

hormonally regulated in which the 

presence of testosterone induces 

regression of  the cranial suspensory 

ligaments (CSL), while Insulin Like-III 

(Insl3) promotes contraction of the 

gubernacular cord and outgrowth of 

the gubernacular bulb [50], in fact 



Baghdad Science Journal  Vol.7(1)2010 
 

845 

gubernaculums contains high levels of 

androgen receptors [51] and is 

considered the primary site of 

androgen action in testicular descent  

[52] and as it was recorded in this 

study that  lead has a direct insult on 

the testicular production of the steroid 

hormone (testosterone), the main male 

hormone [53] and on the anterior 

pituitary gland [54] and [55].  

Furthermore [27] showed that 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 reduction in plasma and 

intratesticular levels of testosterone. 

Moreover, in fetal Leydig cells, 

Insl3expretion is estrogen sensitive 

[56] a very narrow range of estrogen 

levels can alter gene expression [37]. 

Targeted disruption of Insl3 gene, 

which is specifically expressed in fetal 

Leydig cells, causes bilateral 

cryptorchidism [57]. The 

demonstration of estrogen during fetal 

and neonatal development has been 

reported to be associated with a series 

of male reproductive disturbances, 

such as cryptorchidism [58]. Estrogen 

receptors (ERs) and aromatase are 

found at all stages of testicular 

development in the rodents [59]. 

Leydig cells within the rodent fetal 

testes contain ER alpha until birth [60] 

Sertoli cells are also considered as a 

source of estrogen production by fetal 

testes [61], several studies have 

suggested that estrogen exposure may 

interfere with fetal hypothalamo-

pituitary-testes axis, leading to an 

inhibition of fetal Leydig cells 

androgen production, thus interfering 

with testicular descent [62], however, 

it is well known that in utero exposure 

of male fetuses to high levels of 

estrogen can interfere with testicular 

descent [58], furthermore estrogen 

deprivation during fetal development is 

also associated with this process [63]. 

Lead is well known to cause hormonal 

disturbance and has antiestrogenic 

activity [38]. Lead induced 

hypofertility particularly among the 

workers of lead factories has been 

thought to be due to the direct toxic 

effects of lead on male gonads [64].               

 The results of this study showed that 

at higher exposure levels there is a 

clear association between lead and 

adverse pregnancy outcomes. At dose 

0.2 - 0.4 mg/kg b.wt. ,there are 

significant increased cases of abortion 

and stillbirth, these results are in a 

good agreement with work of [65], 

[66], [67] and [68] which stated that 

the reproductive toxicity of prenatal 

lead exposure has been associated with 

reduced fertility, early fetal loss, and 

stillbirth. Moreover, Infertility and 

stillbirths were common among 

heavily exposed women lead workers 

[53], and the actual number of births 

was lower than the expected number of 

births for the control group [69]. The 

study findings of abortion and stillbirth 

may be attributed to that one way lead 

may exert its effects on the developing 

fetus is by precipitating early fetal loss, 

because inorganic lead has been shown 

to interfere with embryo implantation 

in the mouse [70]. Furthermore, the 

formation of placenta is a critical 

process in mammalian embryogenesis, 

without a healthy placenta, the embryo 

does not survive, its malformation can 

trigger a spontaneous abortion [71]. 

Work of [72] showed that placental 

lead concentration was higher in cases 

of stillbirth or neonatal death. Also 

[73] proved that lead crosses the 

placenta of pregnant women and 

caused poisoned offspring.  

 The findings of this study suggest that 

even at 0.1 mg/kg b.wt. of injected lead 

acetate reveal clear cases of stillbirth, 

this is similar to that found by [41] 

who stated that low level exposure to 

lead may cause many hazards such as 

developmental toxicity in the offspring 
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and stillbirth, and also agree with the 

findings of [74],   which proved that 

reproductive health hazards by lead 

cause developmental impairment or 

death in the embryo, fetus and child.  
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 المرافقة لاستهلاك الرصاص التغيرات النمائية الجنينية في مناسل ذكور الفئران 
                                              

 *باسمة محمد الجبوري    ابتسام جاسم سوداني *
 

 معهد ابحاث الاجنةّ وعلاج العقم , جامعة النهرين *
 

   :الخلاصة  
تتأثر أجهزة جسم الأنسان بدرجات متفاوتة بالتأثير السمّي لمااةة الراااا المنتةارة ااي ال,يواة, و تتعارا النساا  

مؤةيا الى ظهور الكثير من حاالات العقام اماا تتاأثر أنساجة بهذه الماةة  مل الى خطر التلوثاي سن الأنجاب والحوا

وأعضا  الجنين اي حالة الحمل مما ياؤة  الاى حادوث اخاتلا  ااي النماوأو الأجهااا  ونتارا لاساتعما  المتزاياد  

ولغارا تساليا الضاو  علاى  للمولدات الكهربائية المعتمدة علاى الكاالولين المادعم بالراااا اوفاوة ااي العارا  

التأثيرات السل,ية المحتملة على نتائج الحمل وعلى تطور الأجنة الناتجة عن تلوث ال,يوة بهذه الماةة اقد أجريت هاذه 

( الساامّة  (Lead acetateتهدف الدراساة الاى تقيايم تااثير اساتهلاة مااةة  الدراسة باستعما  اناث الفوران انموذج 

   أجرياات هااذه اااي الاجنااة للمناساال الذاريااة ات مختلفااة ماان الحماال علااى التغياارات النمائيااةماان ف,اال الامهااات ولفتاار

فسامت  غارا.   27-25( انثاى ااأر بالغاة بعمار ثمانياة الاى عةارة اساابي  واولان تتاراو  باين (180الدراسة علاى 

 /ااأرة30 ) لمعطااة اعتمااةا علاى مقادار الجرعاة ا ((G3( وG2( و)(G1 الأناث الى ثلاث مجامي  اخت,اار رئيساية

مجموعاة( ثام فسامت اال مجموعاة رئيساية الاى /اأرة30) C3و C2 و  C1 مجموعة( تقابلها ثلاث مجامي  سيطرة

مجموعاة( علاى أساال الفتارات المختلفاة مان الحمال التاي ياتم بعادها فتال الحياوان  /ااأرة 10ثلاث مجامي  ثانوية ) 

أخذت مسحات مه,ليّة لكل الحيوانات يومياّا حتاى ظهاور    )رينوهي )اليو. الراب  عةر والساب  عةر  واليو. العة

طور الةا,  لكاي يح ال الجمااس ويساجّل الياو. الأو  للحمال حياا تمات مزاوجاة هاذه الحيواناات ما  ذااور بالغاة 

( (G1 وحادة حادوث الحمال وحسااب الياو. الأو  منالا مان خالا  احاة الساداّةة المه,لياّة  حقنات مجاامي  الاخت,اار

مان محلاو  أسايتات الراااا  على التاوالي اغم من ولن الجسم/ملغم  0.4و 0.2و  0.1( يوميا ب(G3( وG2و)

( يااو. ماان الحماال  ايمااا  20,17,14) لماادة  اااي الخلاا  (normal saline)مذابااة اااي   المحلااو  الملحااي المتعاااة  

 أظهارت  بالمحلو  الملحي المتعااة  اقاا   بنفس الكميةّ و لنفس الفترات C3و  C2و  C1حقنت مجموعة السيطرة

ولان هاي   اال المعاايير التاي أخاذت للدراساة لمجاامي  الأخت,اارو  اي   (P<0.05) نتائج وجوة انخفاا معنو ال

أظهاارت   أولان أرحامهااا و أعااداة وأولان الأجنااة النامياّاة مقارنااة بمجااامي  الساايطرة المقابلااة  و أجسااا. الأمهااات

معادلات  ااي P<0.05) )ة معنوياليااةة  ااي مقااط  المناسال الذارياة لأجناة الأمهاات المحقوناة الدراساة النسايجيةّ 

انخفضاات  ( مقارنااة بمجااامي  الساايطرة عنااد الحقاان بجرعااات واطوااة ثاام   14مجموعااة اخت,ااار يااو. ) افطارهااا اااي 

ات نساجيةّ مهماة يو. من الحمل م  وجوة تغير 20) و  (17 اي مجموعتي اخت,ار  (P<0.01) وبةكل معنو  جدا

انتكااال اااي الخلايااا الجرثوميااة الأوليااة ماا  فلااة عاادةها وتهتاا   و تضاامنت تخرياا  بنيااة وتراياا  المناساال الذاريااة,

 ااما لاوح   عاد. نازو  المناسال ملاى موفعهاا الط,يعاي بتقاد. العمار حيا  الغةا  القاعد  اي ال  مجامي  الاخت,ار

( ااي الجاز  العلاو  مان التجوياط أل,طناي ايماا لاوح  نزولهاا ااي بقيت ااي مكاان نةاؤها الأولاي )فري,اا مان الكلياة

يومااا الااى موفاا  فرياا  ماان القناااة  20يااو. الااى فاعاادة التجويااط ال,طنااي ووااالت بعماار 17حيوانااات الساايطرة بعماار

 ن نتائج هذه الدراسة تةيرالى وجوةا  العجانيةّ )لتستقر بموفعها النهائي اي ايس ال فن بعد الولاةة بوفت ف ير ( 

 0.4و 0.2علافة واضحة بين الحقان بمحلاو  اسايتات الراااا وتراجا  نتااج الحمال خاااة عناد الحقان بجرعاة 

ان النتااائج   اغاام ماان ولن الجساام حيااا سااجلتّ لياااةة معنويااة لحااالات الاجهاااا ومااوت الأجنااة اااي الاارحم/ملغاام 

لراااا مثناا  اتارة الحمال المستخل ة من هذه التجرباة تةاير الاى من حقان جرعاات واطواة مان محلاو  أسايتات ا

التكااثر عناد ال,لاوا وان  ىتؤة  ملى حدوث تغيرات نسيجيةّ اي المناسال الذارياّة لاجناة ومان ثام لاباد ان تاؤثر علا

التأثير يزةاة بزياةة الجرعة المتناولة  من هذه التأثيرات السل,ية تداعنا لتدارة الخطر الناجم عن استخدا. هاذه المااةة 

طر  الفعاّلة وال,ديلة للاستخدامات المتوسعة لها من خلا  وسائل الأعالا. وأجهازة المحااتاة علاى الملوثة وميجاة ال

 ال,يوة وعقد الندوات للتعريط بخطر هذه الماةة               


