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Abstract 
 
Background Lead is one of the most dangerous metals and could be incorporated in various body tissues and thus 

exposure to it stills a major medical problem in both environmental and occupational setting.  
Objectives To detect the deleterious and toxic effects of the lead acetate on the weight and histological features of 

mice placenta at different dosages. 
Methods A prospective study including eighty mature pregnant mice were divided into two groups (experimental 

and control groups). Forty pregnant mice were divided into two major experimental groups (G1and G2) 
according to the level of the dose. The other forty animals with same age divided at the same way as in 
the previous experimental groups considered as control groups (C). Injections of lead acetate 0.1, 0.4 
mg/kg body weight /day intraperitoneally (G1, G2 respectively) were started at the first day of gestation 
and continued for (17 or 20 days). When the female in each experimental and control groups reach day 17 
of gestation 10 animals of each group were scarified, whereas the other 10 animals were left to be 
scarified at 20 day post coitum (dpc). Weight of placentas was recorded, in addition, histological study for 
these placentas were done. 

Results Prenatal lead acetate injection to pregnant mice intraperitoneally for 17 day cause a significant reduction 
(P<0.05) in placental weight and a highly significant reduction (P<0.01) in placental weight was recorded at 
20 dpc experimental groups (G2) but there was no significant decrease in weight of placenta for 17 and 20 
dpc in experimental groups (G1) In addition placentas belongs to (G1 and G2) mothers revealed 
histopathological alterations in the various component of the placenta. 

Conclusion Administration of low dose of lead acetate intraperitoneally to pregnant female mice causes significant 
decrease in weight of their placenta. Lead acetate also causes adverse effects on the histological features 
of fetal placenta. 

Key words Lead, Placenta, Placental transport toxicology, Toxic trace elements, Metallothionein, Reproductive 
toxicology 

   
 

Introduction  
uring recent decades concerns have been 
raised about human infertility that might 

stem from exposure to environmental 
contamination (1). Lead (Pb) is one of the most 
environmental pollutant (2), known to be a 
poisonous compounds for centuries (3), it is 
consistently observed to be a reproductive 
toxicant, causing decreased fertility and 
pregnancy loss (4). Furthermore, life in utero as a 

developing embryo and fetus may be the most 
vulnerable period for lead toxicity to occur (5). 
The placenta is generally described as the 
interface between the mother and the outside 
world and the developing fetus (6), it anchors the 
developing embryo to the uterine wall and 
connects it to the maternal blood stream, thus 
supplying the embryo with ions and metabolites 
and providing a waste-removal mechanism for 
the embryo (7). More reliable evidence for the 
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permeability of the human placenta to lead 
began to appear in the 1930's, when chemical 
analytical techniques for detecting lead in blood 
and other tissues were developed (8). The study 
of Georgieff MK et al clearly demonstrated the 
presence of lead in fetal tissues and left little 
doubt that the human placenta was permeable 
to this toxic trace metal (9). Abundant early 
evidence of this hazard came from reports that 
women working in lead exhibited unusually high 
rates of sterility, spontaneous abortion, and 
stillbirths (10). A study of Hertz-Picciotto et al. 
which was conducted on apparently normal 
humans, indicated that placental transfer of lead 
began as early as the 12th week of gestation and 
that the total lead content in fetal tissues 
increased throughout pregnancy (11). 
Furthermore, maternal blood lead concentration 
was highly correlated with umbilical cord lead 
suggesting the transplacental movement of lead 
to the fetus, which crosses the placenta by 
passive diffusion and it has measured in the fetal 
brain as early as the end of first trimester (13 
weeks). The high Pb++ levels in the umbilical cord 
blood propose that the essential placental 
barrier for the Pb++ passage to the fetus does not 
exist (6). Moreover the mean concentration of 
lead in women was 2.56 µg/d and in umbilical 
cord blood was 2.01µg/d. A positive correlation 
was noted between lead concentration in 
maternal and umbilical cord blood (r=0.59) (12). 
The toxic action of Pb++ on the fetus is expressed 
by decreased intra-uterine growth, low birth 
weight (13), chromosomal aberration, macro-
cephaly, miscarriages, still birth and early death 
of offspring (14). A study by Bressler et al showed 
that during early gestation inorganic lead crosses 
the placental membranes rapidly and in 
significant amounts, even at very low maternal 
blood levels, and the yolk sac placenta is the 
primary transfer site for lead (15). In addition, the 
generalized distribution of radioactivity 
observed in the embryos indicated that all major 
organ systems are exposed to lead ions during 
this very critical period of development (6). In this 
study, the histopathological changes of the 
developing placenta, and the weight of the 

placenta of mice will be studied after injecting 
the pregnant mice with different dose of lead 
acetate.     
 
Methods  
This experimental study was carried out at high 
Institute for infertility diagnosis and assisted 
reproductive technologies, Al-Nahrain 
University, A total of 80  mature female Swiss-
Webster mice, weighing 25-30 g and age of 
about 8-10 weeks  were divided equally into two 
groups (experimental and control groups). Forty 
animals were divided into two major 
experimental groups (G1and G2) according to 
the level of the dose (20 animal/group). Each 
major group subdivided into two minor 
experimental groups (10 animals/group) 
according to different periods for killing during 
gestation period (day17, and day20). The other 
40 animals with same age divided at the same 
way as in the previous experimental groups 
considered as control groups (C) injected 
intraperitoneally by normal saline 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 (1 male/1 female). In mice, day 
1 of pregnancy was designated by the presence 
of a copulatory plug in the vagina (16).   
The pregnant female was transferred into separate 
cage. Injection of lead acetate (0.1, 0.4 mg/kg body 
weight/day intraperitoneally for the experimental 
groups G1, G2 respectively were started at the first 
day of gestation and continued for ( 17 or 20 days)   
while the two parallel control groups were injected 
normal saline with the same rout and dose as that 
used in the experimental groups. At 17 and 20 
days of gestation, 10 animals of each group were 
scarified at each of these intervals. The embryos 
were dissected into placental corn and embryonic 
portions using a scissor. Placentas were removed 
and placed in a dish containing worm normal 
saline. The numbers of placentas were recorded 
washed and weighed using sensitive electrical 
balance, then fixed in Bouin's solution, paraffin 
sections with 5 micron thickness were prepared 
and stained with hematoxylin eosin stain for 

histological study (17). Data from treated and 
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control groups are expressed as mean  ±  standard 
error (SEM) and analyzed using student t-test to 
compare values from experimental and control 
groups at individual time points. Differences 
between groups were considered significant at 

(P<0.05) and highly significant at (P<0.01) (18). 
 
Results  
A significant decrease (P<0.05) in weights of 
placenta belongs to mothers injected with 0.4 

mg/kg body weight (b.w.) of lead acetate (G2) at 
17 dpc while highly significant reduction (P<0.01) 
was recorded at 20 dpc, in comparison with that 
of control group (C) as shown in figure 2 and 
table 1, while the result showed no significant 
decrease in weights of placenta belongs to 
mothers injected with 0.1 mg/kg b wt. of lead 
acetate at 17 and 20dpc,in comparison with that 
of control group as shown in figure 1 and table 1. 

 
Table 1. Changes in weight of placenta associated with administration of (0.1, 0.4 mg/kg b.w.) (G1) 

and (G2) of lead acetate to pregnant female mice for 17 and 20 dpc 
 

Placenta 
weight 

Control Treatment 

17 day 20 day 
0.4mg/k.b.w. 0.4mg/k.b.w. 0.1mg/k.b.w. 0.1mg/k.b.w. 

17 day 20 day 17 day 20 day 
Mean 

SD 
SE 

0.10284 
0.02874 
0.0079 

0.11145 
0.03050 
0.00847 

0.05831* 

0.04404 

0.01223 

0.00988** 

0.02786 

0.00774 

0.11736 
0.06121 
0.01700 

0.09928 
0.01545 
0.00429 

k.b.w.: Kilogram body weight, * = p<0.05, ** = P<0.01 

 
Histological observations 
1. Non-treated experimental group (Control 

group) [C]. 
The histological sections of placenta belong to 
mothers from control group showed huge 
numbers of villi. Each villous contain a 
mesenchymal core, containing fetal 
capillaries. The villous surface area exposed 
to the lacuna filled with maternal blood. 
Between the villous capillaries and maternal 
blood is a continuous layer of 
syncytiotrophoblast supported by a layer of 
proliferating cytotrophoblast cells (Figures 3-
5).    

2. Experimental group female mice treated with 
0.1 mg/kg b.w. of lead acetate at 17 and 20 
dpc (G1); The histology of placenta belong to 
these mothers showed a reduction in the 
thickness and distruption of trophoplastic 
septa, necrotic area in the labrinth zone and 
deciduas, cystic degeneration of glycogen 
cells, appoptosis of trophoblast and stromal 
cells of placental tissue, irregular dilatation of 
maternal sinusoid, fibrin depostion around 

villi and calcification and hyalinized villous 
spots (Figures  6-9). 

3. Experimental group female mice treated with 
0.4 mg/kg b.w. of lead acetate at 17 and 
20dpc (G2); the histology of placenta in this 
experimental group showed the same 
histological observations as in G1 but more 
extensive and promanent (Figures 10-12). 

   
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Changes in weight of placenta 
associated with administration of (0.1 mg/kg b 

wt.) (G1) of lead acetate to pregnant female 
mice for 17 and 20 dpc 
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Figure 2. Changes in weight of placenta associated with 
administration of (0.4 mg/kg b.w.) (G2) of lead acetate to 

pregnant female mice for 17 and 20 dpc 

 
Discussion  
In  the current study the results revealed  that 
injection of lead acetate to the mothers at dose 
(0.1 mg/kg b.w.) for 17 and 20 dpc (day post 
coitum) did not affect significantly the weight of 
placenta  but the results demonstrated that the 
placental weight at dose (0.4 mg/kg b.w.) at 17 
dpc was significantly decreased (P<0.05) and 
highly significant  decreased (P<0.01)  in 20 dpc 
compared with control group, these finding is 
agree with the studies of  Wang Yun-Ying et al 
(19) who cited that fetal body weight, body length 
and placental  weight  were significantly lower 
(P<0.05) in the lead exposed rats.   
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Micrograph illustrate normal structure of placenta 
from full term mice fetus (control group, 20dpc), showed 
the labyrinth zone (L) wich contain the maternal sinusoid 
and the trophoblastic septa. The basal zone (Junctional 
zone) (B) wich comprised of spongiotrophoblast cells, 

trophoblastic gaint cells and glycogen cells. Decidual zone 
(D) (Maternal part of placenta), wich is a vascular  densely 

packed with decidual cells..(10X, H&E) 

The decrease in placental weight may be 
attributed to the fact that trophpblastic cells are 
specialized for nutrient transfer, energy storage, 
hormone production and invasion (20). Moreover 
tissue oxygen levels regulate the proliferation 
and differentiation of human trophpblast cells 
(21). Lead readily crosses the placental-fetal 
barrier (22), during different gestational period 
and has a traumatic effect on the trophpblast, 
leading to interference of nutrition and oxygen 
exchange between mother and fetuses. The 
blood supply to the placenta was also interfered, 
leading to reduction of placental weight and 
retardation of development of fetuses (23). In 
lead-treated animals, placental blood flow per 
embryo weight is reduced (24). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Micrograph illustrate placenta from full term 
mice fetus,(control group, 17dpc), the villi are seen to 

have a highly cellular core of mesenchyme (M). Maternal 
blood (MB) in the surrounding lacuna (L). The trophoblas 
is reduced to a thin layer of syncytiotrophoblast only and 

the fetal capillaries (FC) tend to be located in the 
periphery of the core (40X, H&E) 

 
In addition placental growth, development and 
aging are crucial to the overall being well of the 
fetus and are controlled by many of endocrine 
signals, including steroids and growth factors (25). 
Trophopblast giant cells are situated at the 
maternal-placental interface and are one of the 
major endocrine cells of the placenta, they 
synthesize and secret steroid and peptide 
hormones (16). Estrogen is known as an inhibitor 
of placental growth (26). The regulation of 

L 

B 

D 

M 

MB 

L 

FC 



IRAQI J MED SCI, 2012; VOL. 10(4) 
 

 343 

 

estrogen biosynthesis in the placenta is very 
important for human embryos because altering 
placental function can cause permanent effects 
on embryos (27). Lead exposures in utero 
significantly reduce steroid production (28), and 
have antiestrogenic activity (29). 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Micrograph revealed the basal zone of placenta 
belong to mother from control group (20 dpc). The 

histological section showed a well developed 
spongiotrophoblasts (ST) around clusters of glycogen 

cells (GlyC)  (40X, H&E) 
      

The decrease in placental weight may also be 
attributed to the mitotic inhibition, apoptosis, 
degeneration and/or necrosis of trophoblast, 
which are induced by direct placental injury or 
nonspecific effects associated with conditions of 
an excessively unfavorable maternal 
environment (30), leads to a lack of cells 
populations required for later normal 
histogenesis, resulting in small placenta (23). 
Furthermore injury to cytoblasmic organelles 
may interfere with the nutrition and oxygen 
exchanges between mother and fetus, and may 
contribute to abnormal pregnancy outcome (19), 
and low birth weight (31). 
The histological sections of placenta of the 
fetuses belong to mothers from experimental 
groups showed alterations in the various 
components.   
In the lead-exposed placenta, expression of lead 
toxicity was detected in the necrotic area in the 
labyrinth zone at 17 and 20 dpc in G1 and G2 
compared to control group (Figure 8, Figure 10, 
Figure 12) this observation agree with the 
studies of Satoshi et al (32), who cited that 
histological examination of the placenta 

revealed that there was apparent damage and 
patchy necrosis of the villous syncytiotropho-
blastic cells   in the study group in comparison to 
the control group. 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6. A histological section of placenta belong to 

mother treated with 0.1 mg/kg b.w. of lead acetate at 17 
dpc, showed cystic degeneration  of glycogen cells (GlyC) 
and apoptosis of  spongiotrophoblast  cells (ST) in basal 

zone. (40X, H&E) 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7. A histological section of placenta belong to 

mother from prenatal exposed to  lead acetate at dose 
0.1 mg/kg b.w. at 17 dpc, showed vacuolar degeneration 
and apoptosis of trophoblasts (T) with fibrin deposition 

around the villi and irregular dilatation of maternal 
sinusoid (MS) in the labyrinth zone. (40X, H&E). 

 
This is also agreement with the previous studies 
conducted by Zhonghua et al who cited that in 
the experimental group of lead poisoning rats, 
the placenta showed focus necrosis in the 
deciduas and increased the trophoblast giant 
cells (23). 

GlyC 

 ST 

GlyC 
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Moreover, trophoblast in the fetal part of the 
placenta are a common toxicological target 
tissue for some drugs and chemicals, because 
they have high proliferative activity and 
constitute a major structural component of the 
fetal part of the placenta (32).     
Histological observations of basal zone in this 
study revealed a cystic degeneration of glycogen 
cells in both experimental groups (G1 and G2) 
(Figure 6), which is a condition describing 
abnormal retention of extensive cytoblasmic 
vacuolation within glycogen cells. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. The micrograph illustrate placenta belong to 
mother treated with 0.1 mg/kg b.w.  lead acetate at 

(20dpc), revealed villus necrosis (arrow), vacuolar  
degeneration of trophoblasts (T), fibrin deposition  and 

irregular dilaation of maternal sinusoid (MS)  in the 
labyrinth zone. (40X, H&E) 

 
The degenerative cells undergo cytolysis and 
subsequently coalesce into multiple large cysts 
that are filled with multiple clusters of residual 
glycogen cells and cell debris. Placental 
apoptosis was also clearly obvious in both 
endothelial cells, trophoblast and stromal cells 
of placental tissue in both experimental groups 
(G1 and G2) (Figure 7, Figure 9, Figure 11), this 
correspond to work of Wang Yun-Ying et al (19), 
who cited that cell cycle arrest and DNA damage 
in trophoblast leads to apoptosis and mitotic 
inhibition in the labyrinth zone inducing growth 
arrest. Moreover, DNA fragmentation that was 
indicative of apoptosis was clearly present in 
basal and labyrinth zone of the placenta at each 

stage of gestation. This may be attributed to 
some lead-induced damages that may occur as a 
consequence of its propensity for disrupting the 
delicate pro-oxidant/antioxidant balance that 
exists within mammalian cells. The mechanism 
for lead induced oxidative stress includes the 
effect of lead on membrane, DNA, and 
antioxidant defense system of cells (33). Lead 
induced oxidative stress might result from 
accumulation of 5-amino levulinc acid (ALA), a 
potential endogenous source of free radicals, 
induced by inhibition of lead to ALA dehydratase 
(34). 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9. The micrograph revealed the basal zone of 
placenta belong to mother treated with 0.1 mg/kg b.w.  
lead acetate at (20dpc), The histological section showed 
apoptosis of spongiotrophoblasts (ST) around clusters of 
degenerative glycogen cells (GlyC). Note fibrin deposition 

in ducidual zone (D). (40X, H&E) 

 
Additionally, direct interaction of lead with 
biological membranes may induce lipid 
peroxidation. Lead exposure might also induce 
decrease in activities of free radicals scavenging 
enzymes. This is mainly attributed to high 
affinity of lead to sulfhydryl-groups in these 
enzymes (35). Moreover lead and other heavy 
metals have high affinities for glutathione (GSH), 
which is the primary intracellular antioxidant (36). 
Furthermore lead can be concentrated in the cell 
nucleus thus perturbing cell proliferation and 
DNA synthesis (19). Beside syncytiotrophoblast 
has been shown to be the site of metal-
lothionein synthesis, a protein that binds lead, a 

  T 
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MS 
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mechanism for sequestering in mature tissues 
(37).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10. Micrograph illustrate placenta belong to 
mother treated with 0.4 mg/kg b.w.  lead acetate at (17 
dpc), showed extensive  degeneration and necrosis of 

trophoblast (T), severe cavitation, irregular dilatation of 
maternal sinusoid (MS) and calcium deposition  in the 

labyrinth zone. (40X, H&E) 

 
In the labyrinth zone, a multiple cystic dilatation 
of maternal sinusoid was observed in some 
placentas on gestation day 17 and 20 in both 
experimental groups (G1 and G2) (Figure 6, 
Figure 10, and Figure 12). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11. Micrograph illustrate placenta belong to 
mother treated with 0.4 mg/kg b.w. lead acetate at 
(20dpc), showed marked apoptosis of glycogen cells 

(GlyC), with extensive fibrin deposition and calcification 
in basal and dicidual zone (D).(40X, H&E) 

 

There was also a deposition of fibrin in the 
labyrinth zone in experimental groups, (G1 and 
G2) (Figure 7, Figure 8, Figure 9, and Figure 11). 
This observation is agree with the work of 
Zhonghua et al (23) who found that the  
trophoblast in the labyrinth and trophospongium 
showed degeneration, fibrin deposition around 
the villi, and heavy deposition of fibrin in 
deciduas (Figure 9).           
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12. Micrograph illustrate placenta belong to 
mother treated with 0.4 mg/kg b.w.  lead acetate at (20 

dpc), showed severe placental changes,  generalized 
stromal necrosis and terminal villous deficiancy, 

trophoblastic (T) hypoplasia, and  irregular dilatation of 
maternal sinusoid (MS) with  disrupting of endothelial 
cells (EC) along with cavitation   in the labyrinth zone 

(arrow). (40X, H&E) 

 
Calcified and hyalinized villous spots were 
observed in the experimental groups (G1 and 
G2)  in comparison to the control group (Figure 
10 and Figure 11) this is correspond with work of 
Satoshi et al (32), who proved that, since the 
placenta is  equivalent to blood level, lead is 
precipitated in the term placenta along with 
calcium. As villi age they become necrotic, 
scarred with fibrous tissue, and may contain foci 
of calcium deposition. It is suggested, however, 
that fetal tissue levels may be influenced by 
calcium transport and intracellular calcium 
metabolism. On the other hand, lead may alter 
calcium-mediated cellular processes, producing 
toxicity (11). A comparison of placental transfer of 
toxic metals by Tsuyoshi (27), found that lead 

MS  
MS 
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levels in the placenta were strongly correlated 
with levels of elements related to bone 
metabolism suggesting that placental lead may 
be associated with calcification and mean 
number of calcified and hyalinized areas per low 
power field were significantly higher (P> 0.01) in 
experimental group than in control group.   
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