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ABSTRACT 
 

This experimental study was designed to see the possible effects of lead on brain morphology of albino mice. 
For this purpose, sixty albino mice were selected and divided into five groups. Group 0 was scarified after 
first week for baseline morphology. Group I, (normal control) was fed on synthetic diet, group II, III and 
IV were given lead acetate 2 mg, 4 mg and 8 mg/kg/day respectively for 60 days. Histological 
examination was done on H&E and Rhodizonate methods. Cerebral cortex of albino mice revealed 
increased oedema, congestion and neuronal changes (pyknosis) in group II (mice with lead dose 2 
mg/kg/day). Group III and IV showed moderate changes in all the parameters of cerebrum of albino 
mice. Rhodizonate stain did not show lead deposition in mice cerebral cortex at these blood lead 
levels. It is concluded that brain is one of the sensitive organs to low levels of lead toxicity.  
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INTRODUCTION 
 

Lead is a naturally occurring element that had been 
widely used in industry and in agriculture (Pesticide). 
Humans are in contact with this since the recorded 
history of mankind

1
. Lead poisoning is an environmental 

disease that occurs throughout the world
2
. Certain 

professions such as news printers
3
, bus driver 

4
, battery 

factory workers 
5
 and lead smelters are more exposed 

and affected by lead poisoning. Many industrial 
activities and particularly its use in petrol (gasoline)

6 
 

have led to its wide distribution so that all humans have 
lead in their bodies. The average level of lead in general 
population is approximately 2.8 micro-gram/dl

7
. 

Lead is distributed in the body in blood (1 % of 
the body lead burden), soft tissue e.g. kidneys and 
nervous system and skeleton (95% of the body lead 
in adults and 70% in children). Lead in blood has an 
estimated half life of 35 days, in soft tissue 40 days 
and in bones 20 to 30 years

8
. Lead is mainly 

excreted in urine and in faeces
6
. Lead also appears 

in hairs, nails, sweats, saliva and breast milk 
9
. Lead 

is a toxic agent and serves no known beneficial role 
in the human body

10
. 

In acute cases of lead poising, the brain is 
extremely edematous and microscopically, necrosis 
of cerebral and cerebellar white matter may occur, 
followed by diffuse astrocytic proliferation. There is 
also endothelial proliferation of small capillaries of the  
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It has been reported that Vitamin c, if taken in 

regular doses, have potential for reducing 
accumulated lead from human body 

13
. Lead 

exposure in childhood lowers IQ scores. Because IQ, 
per se, affects behavior, measuring the direct effect 
of lead concentration, usually at 2 years old, or the 
lower blood lead level measured at school age may 
be the most relevant

14
. 

 

MATERIAL & METHODS 
 

In this experimental study, sixty albino mice were 
selected. At zero week, twelve mice were dissected 
to provide base line control. Remaining 48 mice 
were divided in four groups, each having 12 mice. 
Group-I served as control throughout the study. 
Groups II, III and IV were given lead acetate in 
deionized water through Oral intubation for sixty 
days. The doses of lead acetate were 2, 4 and 8 
mg/kg/day (or) .002, .004 and .008 mg/gm/day in 
group II, III and IV respectively 

15
. The blood sample 

was taken by heart puncture. Blood was collected in 
a glass container having EDTA. After taking blood 
samples, animal was anesthetized till death. Brain 
was exposed and dissected out.  
 

RESULTS 
 

Blood lead levels and morphological changes of 
cerebrum in different groups of albino mice were 
given in tables 1 and 2. 
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Table 1: Comparison of blood lead level between control (i) and experimental group II, III & IV at 60 days 
Blood Lead Levels I (Control) II III IV 

Mean ± SD Value 0.217 ± 0.013 0.247±0.019 0.410 ± 0.020 0.662 ± 0.024 

Ranges 0.2 – 0.236 0.226 – 0.278 0.386 – 0.432 0.626 – 0.691 
Total 12 12 12 12 

Statistical Analysis:  I vs II = p > 0.05 (NS)  I vs III = P < 0.05 (S)I vs IV = P <0.01 (HS) 

 
Table 2: Cerebral changes in different groups  

Microscopic Features No. of animals with positive changes 

Group I Group II Group III Group IV 

Oedema 0 08 11 12 

Necrosis 0 02 10 11 

Astrocytic Proliferation 0 02 11 11 

Endothelial Proliferation 0 01 11 11 

Congestion 0 10 12 12 

Pyknosis 0 09 11 12 
Key: Group  I = Synthetic Diet 
  II = Lead dose 2 mg/kg/day 
  III = Lead dose 4 mg/kg/day 
  IV = Lead dose 8 mg/kg/day 

 
DISCUSSION 
 

Blood lead levels: In the present study, the blood 
lead levels in the control groups were not significantly 
different at different time intervals. On the other hand, 
doubling of blood lead levels between 2 and 4 
mg/kg/day dose groups and failure to observe a 
similar increase between 4 and 8 mg/kg/day groups 
may be explained by the fact that relative blood lead 
levels are not linearly correlated with the dose 
administered 

15
. It is suggested that mechanisms 

responsible for lead absorption might get saturated if 
large single doses are administered. It is in 
agreement with the study done by Viskocil et al 
(1995)

16
about cerebral hemispheres in mice following 

lead exposure. 
Comparison of Group II (lead dose 2 mg/kg/day) 
with control group I: The microscopic findings in 
cerebrum of albino mice regarding Oedema, 
congestion and pyknosis were significant when 
compared with control group (p = 0.0062, p = 0.0062 
and p = 0.0012 respectively). These findings are in 
agreement with the results of Anttila et al (1996)

17
 

Michaels et al (1991)
3
 and Nowack et al (1993)

18
. 

Comparison of Group III (mice with lead dose 4 
mg/kg/day) with control group I: Microscopic 
features of cerebrum regarding Oedema, necrosis, 
astrocytic proliferation, vascular changes and 
neuronal changes showed mild to moderate type of 
histological changes as compared to control group. 
The difference was statistically significant in above 
mentioned histological parameters. These findings 
are consistent with the results of Logdberg et al 
(1988)

19
, Harry et al (1996)

20 
Anttila et al (1996)

17
, 

Michaels et al (1991)
3
 and Nowack et al (1993)

18
. 

Comparison of Group IV (mice with lead dose 8 
mg/kg/day) with control group I: Microscopic 
features of cerebrum regarding Oedema, necrosis, 
astrocytic proliferation, endothelial proliferation, 
congestion, and neuronal changes (pyknosis) 
showed moderate type of histological changes as 
compared to control group (I). The difference was 
significant statistically in above mentioned 
parameters. These findings are consistent with the 
results of Anttila et al (1996)

17
, Michaels et al (1991)

3
 

and Nowack et al (1993)
18

.
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