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ABSTRACT 
 

The study was designed to assess the teratogenic potentials of lead on pregnant rabbit. Lead in lead 
acetate (CH3COO)2Pb.3H2O solution prepared at varying concentrations of 0 ppm, 50 ppm and 100 ppm were 
orally administered to three pregnant rabbits from day 7 to day 29 of gestation.  Each mother rabbit gave birth 
to 4, 5 and 5 offsprings respectively; these were raised for 4 weeks. After weaning the rabbit offsprings, the 
blood of both mother and baby rabbits were collected through the aid of syringes and transferred to the 
laboratory for analysis. Total protein, albumin, creatinine, urea in blood plasma were determined by standard 
spectrophotometric technique and blood lead (PbB) was determined by atomic absorption spectrophotometry. 
The weights of the offsprings were also taken. The results obtained showed that there is a decrease in total 
protein and albumin and an increase in creatinine and urea in baby rabbits given a concentration of 50 ppm and 
100 ppm respectively when compare to the control (0 ppm). Analysis of variance at p<0.05 revealed a level of 
significance in all the blood parameters while there were no significant differences in the weights of the 
offsprings. The histology of liver and kidney of mother rabbits also depicted toxicity of lead in mother rabbits.  
© 2010 International Formulae Group. All rights reserved. 
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INTRODUCTION 

Teratogenicity is the formation of birth 
defects or abnormality in offsprings via 
maternal exposure to xenobiotics, chemicals 
or environmental condition (Kamrin, 1988). 
Certain chemicals including metal ions and 
some drugs like thalidomide may influence 
tissues to different degrees according to the 
development state, functional condition and 
activity of fetus during pregnancy (Lenz, 
1961). Mulder et al. (2000) observed that even 
excess vitamin A and its metabolites (retinoic 
acid) on the CNS can be teratogenic.  It has 
been documented in literatures that certain 
drugs also induce hormonal changes in male 

or female and may impair libido, reproduction 
cycles, or gem cell production resulting to 
reproductive failure (Anetor et al., 2002; 
Lansdown, 1983). High fetal and neonatal 
mortality, declining birth rates, increase in 
birth of children with structural and functional 
defects have also been documented (Widschiff 
et al., 1987; Babalola et al., 2005; Edwards, 
1969; Kamrin, 1988). Between 1958 and1961 
about 10,000 children with severe limb 
defects were born because their mothers 
during pregnancy had taken thalidomide drugs 
(Paulus, 1999).  Fuetes et al. (1996) had 
earlier demonstrated that lead is capable of 
reducing the placental weight significantly. 
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Teratogenic effects of lead have also been 
demonstrated in rodents and human studies 
(Goyer, 1991).  Additionally other metals that 
are likely to injure human reproduction with 
population studies include mercury, infact 
accidental mercury poisoning was reported in 
Iraq and Japan (Goyer, 1991).  It has been 
found that high levels of paternal lead 
exposure for years could reduce fertility and 
increase the risks of spontaneous abortion and 
reduced fetal growth while chronic maternal 
lead exposure could lead to increase risks of 
pregnancy hypertension, spontaneous 
abortion, reduced offsprings and 
neurobehavioral development (Bellinger, 
2005).  Spiro and Stigliani (1996) also 
documented various lead induced toxic effects 
to include anemia, reduced brain weight, fetal 
deaths, increased aggressively, reduced 
survival, abortions, urinary inconsistence, 
hypertension, anxiety, poor concentration, 
forgetfulness, mild reduction in motor and 
sensory nerve conditions, sperm abnormality, 
irreversible severe brain damage and restricted 
growth. The main objective of this current 
study is to evaluate the possible teratogenic 
potentials of lead using experimental animals.  
 
 MATERIALS AND METHODS 
Animals 

Three virgin female rabbits of New 
Zealand breed weighing 2.35kg; 2.15kg and 
2.05kg were used for the study. They were 
made to acclimatize to laboratory condition 
for 4 weeks and later mated with male rabbit 
of same breed for two consecutive days. The 
second day of mating was designated as day 1 
of gestation period. The rabbit received 0 
ppm, 50 ppm and 100 ppm of lead orally, 
between day 7 and 29 of gestation. The rabbits 
gave birth to their offsprings after day 30 of 
gestation. The offsprings were allowed to 
wean after 4 weeks of birth before the 
collection of blood sample took place. About 
5 ml of blood samples were collected from 
both mother and 4-week-old baby rabbits with 
the aid of syringes. Some portions of the 
blood samples were immediately transferred 

into heparinized bottles to prepare blood 
plasma.  

 
Biochemical analysis 

Plasma total protein content was 
determined by biuret reaction method 
(Cannon et al., 1974). The plasma albumin 
level was determined by the modified method 
of Pinnell and Northan (1978). Creatinine and 
urea determination was carried out using 
colorimetric methods [Taussky (1956) and 
Doulumbe and Frauseau (1963) respectively]. 
The blood lead was determined by atomic 
absorption spectrophotometric method. 

 
Histology examination 

The histology of the liver and kidney of 
the mother rabbits were examined through the 
aid of microphotographs of the staining cut 
samples. The histology of both liver and 
kidney samples were done at University 
College Hospital (UCH) Ibadan, Nigeria.  
 
 RESULTS AND DISCUSSION 

The results obtained from this study 
supported the hypothesis that lead can 
transverse the placenta barrier from the 
mother rabbit to the offsprings. Similar theory 
has been established in both rodents and 
human (McClan and Becker, 1974; Anetor et 
al., 2002). The mean blood lead was higher in 
the test animals than control (0 ppm). The 
high blood lead content could be responsible 
for the observed decrease in total protein and 
albumin and consequent elevation of urea and 
creatinine (Table 1).  Transfer of lead from 
mother rabbit to the offspring was also evident 
in Table 2.   

Decrease in total protein and albumin 
could result into decrease enzyme, reduced 
immunity system and declined buffering 
capacity of the body (Warner and Lawrence, 
1988; Nduka, 1999). Lead absorption into the 
blood system may suppress the oxygen carrier 
hemoglobin and disturb fibrinogen. This may 
lead to hemolytic destruction of hemoglobin 
leading to decrease in total protein and 
albumin, which help transport substances in 
the blood. Total protein and in particular 



A.M. TAIWO et al. / Int. J. Biol. Chem. Sci. 4(3): 809-814, 2010 

 

 811

albumin are essential transport medium of 
variety of substances (Max et al., 1980). The 
values obtained from both creatinine and urea 
were higher in test animals than the control. 
While creatinine is formed in the muscle, urea 
is formed in the liver of the animal (Nduka 
1999; O’Donnell, 2004). High urea and 
creatinine in blood of the test animals is 
probably an indication of renal failure. High 
lead content in the blood of the test animals 
might have resulted into renal dysfunction of 
the animals thereby leading to high 
accumulation of urea and creatinine, which 
could also lead to impairment of electrolytes 
and Hydrogen homeostasis (Warner and 
Lawrence, 1988).  

Statistically, there were significant 
differences in total protein, albumin, urea, 
creatinine and blood lead while only the 
weight showed no level of significance at 
p<0.05 (Table 3). Lead transfer into the 
offspring appears not to affect the weight of 
the animals. Duncan Multiple Range Test also 
revealed that there was a significant difference 
between the control (0 ppm) and tests animals 
subjected to 100 ppm Pb while there was no 
significant difference between control and test 
animals subjected to 50 ppm Pb (Table 2). 
Pearson correlation revealed that there is a 
positive significant correlation between total 
protein and albumin (0.593) and significant 
negative correlation with blood lead (-0.655at 
p<0.05) (Table 4).  

 

Table 1: Toxicological examinations of biochemical parameters in the serum of mother rabbits.  
 

Parameters  Total 
protein 
(g/dl) 

Albumin 
(g/dl) 

Urea 
(mmol/dl) 

Creatinine 
(mg/l) 

Blood 
lead 
(mg/l) 

Weight 
(kg) 

0 ppm  (Control) 9.78 6.60 0.90 0.63 0.18 2.35 
50 ppm 9.31 6.01 3.0 0.65 0.26 2.15 
100 ppm 8.46 5.28 4.8 0.68 0.29 2.05 

 
 

Table 2: Toxicological examinations of biochemical parameters in the serum of baby rabbits.  
 
Parameters  Total 

Protein 
(g/dl) 

Albumin 
(g/dl) 

Urea 
(mmol/dl) 

Creatinine 
(mg/l) 

Blood 
lead 

(mg/l) 

Weight 
(kg) 

0 ppm (Control) 6.47±056b 3.95±1.02 b 2.53±0.46 a 0.55±0.13 a 0.11±0.03a 0.15±0.00 a 
50 ppm 5.60±0.85 b 3.17±0.75ab 3.25±1.00 ab 0.61±0.06 ab 0.16±0.05ab 0.16±0.03 a 
100 ppm 4.07±0.83 a 2.40±0.15 a 4.18±0.99 b 0.79±0.12 b 0.22±0.03 b 0.17±0.03 a 

 
 

Table 3: ANOVA of biochemical properties of blood serum of baby rabbits.  
 

Parameters  F Significance 
Total Protein  
Albumin  
Urea  
Creatinine  
Blood Lead  
Weight 

8.287 
5.001 
5.288 
4.511 
7.461 
1.554 

.008 

.031 

.027 

.040 

.010 

.258 
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Table 4: Pearson correlation coefficient of biochemical properties of blood serum of baby rabbits.  
 

   Total 
protein 
(g/dl) 

Albumin 
(g/dl) 

Urea 
(mmol/dl) 

Creatinine 
(mg/l) 

Blood lead  
 (mg/l) 

Weight 
(kg) 

Total Protein 
(g/dl) 

1           

Albumin (g/dl) .593* 1         
Urea (mmol/dl) -.524 -.398 1       
Creatinine (mg/l) -.472 -.591 .376 1     
Blood lead (mg/l) -.655* -.408 -.422 .543 1   
Weight (kg) -.405 -.511 .277 .173 .398 1 

 
 

 
 

Plate 1: Histological photograph of liver (control, 0 ppm). 
 

 

 

Plate 2: Histological photograph of liver (50 ppm). 
 

 
 

Plate 3: Histological photograph of liver (100 ppm). 
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Plate 4: Histological photograph of kidney (control, 0 ppm). 
 
 

 
 

Plate 5: Histological photograph of kidney (50 ppm). 
 
 

 
 

Plate 6: Histological photograph of kidney (100 ppm). 
 

The histological examination of liver 
revealed some morphological changes as there 
was basophilic stripling of erythrocytes (plate 
1-3). This was more pronounced in test 
animals given doses of 100 ppm and 50 ppm 
respectively. In the case of kidney, the 
histology revealed a wanton damage of 
glomerulus’s cells (plate 4 -6).  

The results obtained from various 
blood parameters showed that there was a 
transfer of lead from mother rabbit to 
offspring. The toxicity of lead was also 
established from the histological examination 
of kidney and liver. Conclusively from the 
result lead is probably teratogenic. 
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