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Lead is the final disintegration product of the radio-active elements uranium and thorium, 

which occurs in earth's crust in a concentration of 13 mg/kg (WHO 1977). However, the 

concentration of lead in the biosphere has been increasing substantially as a result of man's 

growing dependence on technology. The sources of lead emissions into the atmosphere are 

mainly through the combustion of leaded petrol, smelting of leaded ores and solid waste 

disposal (Faoro and McMullen 1977). Occupational exposure to lead occurs through storage, 

battery manufacture, welding, painting, lead-refining processes etc. 

Exposure to lead has been found to produce profound changes related to the disturbances 

in the central nervous system (Landrigan et  al. 1975), excretory system, particularly to the 

kidney (David et al. 1972, Choice and Richter 1974) and haemopoietic system (Griggs 1964, 

Dagg et al. 1965, Waldron 1966). 

Findings on the effects of lead on male reproductive system seem to be very much 

inconclusive. Golubovich et al. (1978) reported spermatozoa degeneration in the form of 

oligospermia in rats exposed to lead acetate. Lead treatment to rats also effected the activity of 

several enzymes of the testes (Saxena et al. 1984). Testicular atrophy and degenerative 

symptoms were encountered in lead treated animals (Ghalberg and Bordas 1981, Cullen et al. 

1984, Mishra 1990, Acharya et  al.  1995). In the present investigation, an attempt has been 

made to show the effect of lead acetate on male germ line cells and ascorbic acid content on 

testes employing mouse as the experimental model. 

Materials and methods 

Adult male mice of Swiss strain supplied by Ghosh Enterprises (P), Calcutta were 

maintained under laboratory conditions and were given balanced diet and water ad libitum. 

Healthy male mice of approximately 25 g body weight each were injected intraperitoneally with 

lead acetate, dissolved in distilled water, at the rate of  50  mg/kg body weight of mice. Another 

group of mice were administered with distilled water which served as the vehicle control group. 

The body weights were recorded at the time of both injection and sacrifice. A group of 6 mice 

was killed weekly by cervical dislocation starting from the first to eighth week from the day of 

treatment. The testes were removed, cleaned of the adipose and other accessory tissues and 

weighed.  100  mg of  testis of each mice were processed for the quantitative estimation of 

ascorbic acid following the standard procedure (Roe 1967) while the rest were fixed in cold 

formal calcium solution for histological studies. Paraffin sections of  7  ƒÊm thickness were 

stained with eosin-haematoxyline. Coded slides were examined for testicular histopathology 

under the microscope. 

For the assay of sperm abnormality the cauda epididymis were removed and minced with 

2 ml of phosphate buffer saline (pH 7.4). Sperm smears were made on clean slides and stained 

with 10% Giemsa solution and examined under the microscope. For each animal 1000 sperm 

were examined to determine the frequency of abnormality following the classification of
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Wyrobeck and Bruce  (1975). Sperm number from each sample was counted using a haemocy-

tometer. Students  't' test was followed to compare the data as given by Abramoff and 

Thompson (1966) and Bishop  (1966). The tests of significance p•ƒ0.05 or p  •ƒ 0.01 or  p•ƒ  0.001 

were taken into account. 

Observations 

None of the lead treated mice showed any abnormal behaviour. Lead treatment however, 

resulted in a decrease of growth rate as indicated by the body weight compared to the controls. 

The relative weight of the testes also showed a marked decrease in the lead-treated animals 

(Table  1). Ascorbic acid content of the testes of lead-treated mice also gradually and 

significantly decreased (Fig. 1).

As a result of lead treatment, the seminiferous tubules (Fig. 2A) were affected and 

exhibited gross histological changes in their structures such as sclerotic appearance of the 

Leydig cell mass, derangement and clumping of germ cells with the formation of multinucleate 

cells (Figs. 2B, C). 

Assay of semen cytology revealed deformities in the sperm morphology in lead-treated 

mice (Figs. 2a-i). Sperm head abnormalities were increased being twice as high as in the 

controls already one week after the treatment (Tables 2,  3). 

Discussion 

Lead acetate is known to induce weight loss in mice (Kostial et al. 1974, Sahukar 1990) 

which is in agreement with the present observation. Similarly the testes weight of the treated 

mice markedly reduced. Since 90% of the testes weight is accounted for by the tubules with 

germ cells, the loss of testes weight was perhaps due to depletion of germ cells from the tubules 

(Rodriguez et  al. 1983). This is evident from the testis histology in the present study. 

Lead ions progressively induce toxic effects on gametogonial as well as on the interstitial 

Leydig cells. A recent report shows that the sclerotic Leydig cells become deficient of the 

steroidogenic hormones particularly 55,  3ƒÀ-hydroxysteroid dehydrogenase and  17ƒÀ-hydroxy-

steroid dehydrogenase and thereby fail to synthesize the male hormone testosterone from 

cholesterol (Chowdhury et  al.  1987). Furthermore, lead treatment in the present study 

decreases the ascorbic acid content in the testes of mice which is in agreement with the earlier 

reports (Acharya et al.  1994). Since the role of ascorbic acid in steroidogenesis in testes of mice

Table 1. Average body weight and testes weight of lead acetate treated (@  50  mg/kg body weight 
intraperitoneally) and control mice with standard error.
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is well established (Steinberger 1966), a significant decrease in its concentration in the lead 
treated mice, in the present study, possibly have affected the steroidogenesis. 

The mechanism by which lead acetate is responsible for a decrease in the ascorbic acid 
content, however, is not known at this moment. The possible mechanism may be that, lead 
enhanced lipid peroxidation resulting in increased generation of free radicals. Ascorbic acid 
being an antioxidant is possibly used up for scavanging the free radicals produced. Decrease of 
ascorbic acid content which is known to have a key role in steroidogenesis in testes might 
therefore be responsible for the present impairment of spermatogenesis causing sperm cell 
damage which is reflected in the decreased sperm count in the present study. Increased 
frequency of abnormal sperm production in the present study is possibly related to the impaired 
steroidogenesis process and also due to the cytotoxic effect of lead on germ cells.

Fig . 1. Graph showing the effect of lead acetate on the ascorbic acid content  (mg/100 g) of 
testes in Swiss mice. Bars are standard errors.
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Summary 

The toxicity of lead acetate in the male germ cells of Swiss mice has been studied. A single 
intraperitoneal dose of lead acetate (50 mg/kg body weight) not only caused testicular atrophy 
but also affected the normal sperm count to decline significantly with the production of a 
significantly increased amount of morphologically abnormal sperm in the treated animals. 
Further, a marked decrease both in the body and testes weight in the lead injected animals

Fig . 2. A, Section of testis of normal Swiss mice showing germinal epithelium (GE), 

seminiferous tubules (ST) and interstitial cells (IC). HE •~ 165. B, Section of the testis of lead 

acetate injected Swiss mice showing atrophied, broken seminiferous tubules (arrow) containing 

deranged spermatogonial cell mass and sclerotic interstitial cells. HE •~ 450. C, Section of testis 

of lead acetate injected Swiss mice showing the formation of multinucleate cells (MC) and 

derangement of spermatogonial cells. HE •~ 1650. a-i. a, Normal sperm; b, sperm with double 

head; c, sperm with small head; d, sperm with ballon-shaped head; e-h, sperms with amorphous 

head; i, sperm with double tail. Giemsa •~ 450.
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associated with a significant decrease in the ascorbic acid content in the testicular tissue have 

been observed. 
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