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ABSTRACT 

 
Recently there has been increased awareness of the possible effects of pesticides on male 
reproduction. Pesticides especially those having endocrine disrupting properties are known 
to impair reproductive competence of male under laboratory, field, clinical or occupational 
setting. There is a growing evidence of sterility in human and various other animals 
particularly in males due to various chemical and pesticides in the environment. Sperm 
Counts in the world have decline about 50% and continue to decrease an additional 2% per 
year. Since sperms are man's immediate and personal connection to the future of our species 
and appearance of half of this connection is hard to ignore.  

According to the present research work, exposure to pesticides is an important cause of this 
decline and causes deleterious effects on reproductive health. Several organochlorine and 
organophosphate pesticides have dramatic impact on male fertility. Taking rat as a biological 
indicator it has been found that endosulfan and malathion caused remarkable changes in 
weight, sperm cell dynamics hormonal and chromosome microdeletion analysis.  

A significant reduction in the weight of testes and accessory sex organs was observed. The 
sperm dynamics showed asthenozoospermia (low sperm motility), oligozoospermia (low 
sperm count) and 80% negative fertility in all the pesticide treated rats. Testosterone was 
found to be decreased in both the pesticides. In cell population dynamics spermatids along 
with consistent impairment of primary and secondary spermatocytes were observed. The 
primary and secondary spermatocytes were reduced up to 90% with up to 80% reduction in 
spermatic cell population the sertoli cell and mature leydig cells were also reduced by 62-
65%.  

The infertility results on the above findings were further confirmed by sperm DNA damage 
test i.e. yq microdeletion analysis. Hence from the present investigation it has been found 
that pesticides are the major cause of ill reproductive health.  
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INTRODUCTION 
Environmental pollution from pesticides 

is an important issue that attracts wide spread 
public concern. Endosulfan, a broad-
spectrum organochlorine pesticide is widely 
used in agriculture and animal husbandry. 
Studies have been conducted on toxicity of 
endosulfan. However, literature on 
reproductive toxicity in males is scarcely 
obtained. Malathion, a widely used 
organophosphate pesticide has been reported 
to cause many cases of accidental human 
poisoning1,2. But less is known about its 
influence on reproductive function. It is a 
pesticide that is used to kill insects on 
agricultural crops, on stored products on golf 
courses, in home gardens. It is also used to 
kill mosquitoes and medflies and fleas on 
pets and to treat head lice on humans. 

Objective : The present study was 
designed to see the toxic effects of pesticides 
on reproductive health. 

MATERIAL AND METHODS 
Test animal: Healthy adult albino rats 

(Rattus norvegicus) weighing 150-200 gms 
were selected for experimentation. They 
were housed in individual plastic cages at 
room temprature (20° ± 5°C) and uniform 
light (14:10:L: D). They were maintained on 
standard rat pellet diet plus sprouted grams 
and wheat seeds and water ad libitum. The 
animals were allowed to acclimatize to 
laboratory conditions for at least one-week 
prior to use. 

Testing dose: Technical endosulfan (α 
and β isomers in the ratio of 70:30) was 
obtained from Hoechst, Mumbai, India and 
technical grade malathion was obtained from 
Excel India Ltd. Bangalore, India. The 
testing dose was dissolved in groundnut oil 
and administered to rats by pearl point 
needle. LD50 of endsulfam and malathion in 
normal and treated rats were established by 
probit analysis method3. 

Experimental design: Proven fertile 
healthy male rats were divided into eight 
groups of ten animals each for both the 
pesticides. 

Endosulfan treatment  

Group I   : Control received vehicle 
(Groundnut oil) only. 

Group II  : Animals received 5 mg/kg. 
b.wt. /day endosulfan orally for 
30 days. 

Group III : Animals received 10 mg/kg. 
b.wt. /day endosulfan orally for 
30 days. 

Group IV : Animals received 15 mg/kg. 
b.wt./day endosulfan orally for 
30  days. 

Malathion treatment  

Group I   : Control received vehicle 
(groundnut oil) only. 

Group II  :  Animals received 50 mg/kg. 
b.wt./day malathion orally for 
30 day. 

Group III : Animals received 150 mg/kg. 
b.wt./day malathion orally for 
30 days. 

Group IV : Animals received 250 mg/kg. 
b.wt./day malathion orally for 
30 days. 

On day 31st the animals were weighed 
and autopsied under light ether anesthesia, 
sperm motility in cauda epididymis and 
density of testicular and cauda epididymis 
suspended sperm were calculated4. 
Reproductive organs were removed and 
weights were recorded. Serum was separated 
from blood and stored at –20°C for 
testosterone5.  

The right testis of each animal was fixed 
in Bouin's fluid for histological studies. The 
sections of testes were cut at 5µ and stained 
with haematoxylene and eosin. The 
Abercorombie's6 correcting factor was 
introduced . The evaluation of cell types such 
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as fibroblast, immature, mature and 
degenerating Leydig cells were estimated by 
applying differential count over 200 cells and 
statistically verified by binomial 
distribution7. Seminiferous tubules and 
leydig cell nuclei was traced with camera 
lucida at X80 and X800 respectivcly and 
mean diameter was calculated.  

Statistical analysis data were tested for 
normal distribution and then analysed by 
analysis of variance (ANOVA) and the 
degree of difference was set up at P<0.001. 

RESULTS AND DISCUSSION 

Recently there has been increased 
awareness of the possible effects of 
pesticides on male reproduction8,9. The 
toxicity of endosulfan and malathion 
insecticides are also known to non target 
organism10,11. In the present study both the 
insecticides showed significant reduction in 
the weights of testes and sex accessory 
organs. (Fig.1 and Fig.2) 

 

Fig. 1 : Changes in organ weights after endosulfan. 

 

Fig. 2 : Changes in organ weights after malathion treatment. 
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The decline in testicular weight may be 
due to decrease in the number of 
spermatogenic elements and spermatozoa12. 
Reduction in the weight of accessory 
reproductive organs directly support the 
reduced availability of androgen13. 
Suppressionof gonadotrophins might have 
cause decrease in sperm density in testes14. 
Also toxicants have direct effect on sertoli 
cell function, which appears to be involved 
in the control of spermiation15 and when 
disturbed caused epithelial dis-organization 
and subsequent tubular atrophy16. The 
reduction in sperm motility (Fig. 4) is not 

necessary in the result of sperm death. Since 
sperm motility is dependent on energy 
metabolism, the mechanism of action of 
these pesticides might be mediated at the 
level of mitochondria producing a   delay in 
motility and eventual cell death17,18. 

Low cuadal epididymal sperm density 
(Fig. 5) may be due to alteration in androgen 
metabolism. The negative fertility test  
(Fig. 3) may be attributed to lack of forward 
progression and reduction in density of 
spermatozoa and altered biochemical milieu 
of cauda epididymis19,20.  

 

Fig. 3 : Effect of oral administration of endosulfan and malathion on fertility. 

 

Fig. 4 : Effect of oral administration of endosulfan and malathion on sperm motility. 
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Both the insecticides showed marked 
alteration in the testicular function and 
histology of male rat. The reduction in the 
serum testosterone, (Fig. 6) which is much 
pronounced in malathion clearly demonstrate 
the inhibitory effects on the secretion of 
pituitary gonadotrophins (FSH and LH) and 
in turn on the testosterone biosynthesis in the 
testis of rats. There may be two mechanisms 
by which insecticides could reduce 
circulating levels of testosterone: First by 
enhancing its degradation, excretion or tissue 
uptake, or second by depressing circulating 
LH levels and there by reducing LH 
dependent testicular steroidogenesis. 

Light microscopic studies of pesticides 
(Photo I and II)  exposed testes revealed 
most significant changes in the process of 
spermatogenesis at stage V and VII as 
compared to control. These findings were 
further supported by significant reduction of 
spermatid cell population on as a whole 
(66%). The populations of spermatogonia, 
primary, secondary spermatocyte were also 
reduced by 90-95% respectively (Table 1). 
The population of immature, mature Leydig 
cells was lowered by 66.94% and 60.12% 
respectively while the population of 
fibroblast like cells did not alter. The reduced 
population of Leydig cells directly 
established that testosterone suppresses the 

 

Fig. 5 : Effect of oral administration of endosulfan and malathion on sperm density. 

 

Fig. 6 : Effect of oral administration of endosulfan and malathion on testosterone level. 
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circulating levels of FSH and LH either by 
inhibiting the synthesis or blocking the 
release21,9 .It is known that differentiation of 
primordial germ cells into spermatogonia and 
the consequent appearance of spermatogenic 
cycles      are      under      the      control     of  

gonadotrophins22  and testosterone. These are 
mediated possibly by sertoli cells23,16, which 
regulate cell cycle kinetics and influence 
both spermatogonia and preleptotene 
spermatocyte24,25. 

Table 1 : Testicular cell population dynamics in rats following  
malathion and endosulfan exposure 

Treatment 

Testicular Cell Counts (Number / Cross Section) Interstitial Cell types 

Sertoli 
cell 

Sperma-
togonia 

Spermatocyte 
(Primary) 

Spermatocyte 
(Secondary) 

Spermatid Sperm-
atozoae 

Fibroblast 
like cell 

Immatura 
Leydig 
Cells 

Mature 
Leydig  
Cells 

Degenerating 
Cells 

Control 
6.54 

+  0.51 

10.85 

+  3.01 

48.98 

+ 9.04 

80.01 

+ 10.04 

55.20 

+ 5.14 

 

(+++) 

49.53 

+3.11 

45.03 

+2.81 

44.01 

+2.94 

61.38 

+7.54 

Endosulfan  
(mg/Kgb.wt) 

4.80 

+ 1.01 

6.85 

+ 0.45 

5.28* 

+ 2.03 

3.60* 

+ 0.81 

20.60* 

+ 4.58 

 

(-) 

50.40 

+7.20 

15.30.* 

+3.50 

18.00* 

+3.16 

112.00* 

+18.24 

Malathion   
(mg/Kgb.wt) 

5.70 

+ 1.00 

6.70 

+ 0.40 

5.22* 

+ 2.00 

3.69* 

+ 0.80 

22.50* 

+ 4.50 

 

(-) 

55.10 

+7.10 

14.10.* 

+3.50 

17.20* 

+3.10 

118.00* 

+18.20 

Levels of Significance relative to control  
(+++) Numerous (-) Nil  
ns = non Significant  
* = (P < 0.001) 

                
        Photo 1 : Effect of endosulfan on         Photo 2 : Effect of malathion on  

       rat testes : X80.         rat testes : X80. 
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There was microdeletion of the long arm 
of chromosome was observed which is 
associated with the spermatogenic failure and 
have been used to define three regions on yq 
(azoospermia factor locus Azfa, Azfb, Azfc) 
and were critical for spermatogenesis. 

CONLUSION 
It is evident from the present findings 

that organochlorine (Endosulfan) and 
organophosphate (Malathion) pesticide 
elicits toxicity through a common 
mechanism, which decline male reproductive 
health and increases population of subfertile 
males.  
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