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Abstract 
Reproductive outcomes of dichlorvos inhalation were determined in eight female wistar rats (unexposed control group and dichlorvos-
exposed group). Dichlorvos was prepared in a dilution of 1:1 as for domestic use. Dichlorvos exposure was performed for four hours 
daily by placing freshly prepared mixture in a poorly-ventilated compartment into which rats were introduced. Exposed group of rats 
were exposed for one week before mating and continued until delivery. Number of litters delivered and birth weight were recorded. 
There was no significant difference in the mean number of litters delivered by exposed mother rats when compared to unexposed mother 
rats. A significant reduction in litter weight from exposed mother rats when compared with litters from unexposed mother rats was 
observed. It was concluded from this study that dichlorvos exposure adversely affect birth weight. 
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Introduction* 
 
Dichlorvos is a synthetic organophosphate pesticide used to 
control household and agricultural pests (IARC, 1991). It is 
effective against flies, aphids, spider mites, caterpillars and 
white flies in greenhouse, outdoor fruits, and vegetable 
crops (Lotti, 2001). Dichlorvos has been used as a fumigant 
as well as in the treatment of parasitic worm infections in 
dogs, livestock and humans (Lotti, 2001). In Nigeria, 
dichlorvos is traded under different names and has been 
implicated as the major active ingredient in many local 
pesticide preparations (Umar et al, 2010) which are 
indiscriminately utilized in controlling household pests 
(Chedi and Aliyu, 2010). 
 Like other organophosphate pesticides, the major 
mechanism of dichlorvos toxicity is inhibition of neural 
acetylcholinesterase (AChE) leading to acetylcholine 
accumulation in the synapse. This results in increased firing 
of the postsynaptic neuron or nueroeffector activity. The 
consequences of this increase in cholinergic activity 
include; diarrhea, lacrimation, nausea, muscle fasciculation, 
cramps, depolarized type paralysis, mental confusion, 
fatigue, convulsions, impaired memory, anxiety, irritability, 
psychosis and coma. The non-cholinergic effects of 
dichlorvos exposure include leukemia, brain and prostrate 
cancers.  Earlier studies on wistar rats exposed to 
dichlorvos reported adverse haematological effects (Edem 
et al, 2012a), altered pro-oxidant-antioxidant homeostasis 
(Edem et al, 2012b), and reduction of plasma Nitric oxide 
concentration (Akinyola et al, 2012) and significant 
disruption of liver histology (Owoeye et al, 2012). 
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 A number of animal studies reported premature 
ovulation, endocrine disruption, and congenital 
abnormalities due to exposure to organophosphates 
(Akingbemi and Hardy, 2001; Garcia et al, 2003; Hanke 
and Jurewicz, 2004). Also, Tamura et al (2001) reported 
adverse estrogenic and antiandrogenic effects of 
organophosphates while other studies reported no adverse 
effect in animals (Chen et al, 2002). These previous studies 
did not consider the effects of pesticides on pregnancy 
outcomes. Our present study assessed the reproductive 
outcomes of inhaled dichlorvos by wistar rats.. 
 
Materials and Methods 
 
Eight (8) female and four (4) male Wistar rats aged 2 
months were purchased from the animal house of 
Physiology Department, University of Ibadan and were 
quarantined for two weeks before the commencement of 
experiment. The animals were fed with standard fodder and 
water ad libitum.  
 The female rats were divided into two groups, 
dichlorvos exposed and unexposed rats. Female rats were 
each placed with two male rats in cages for mating. The 
male rats were separated from female rats during 
dichlorvos exposure in the exposed group. Exposed group 
of rats were exposed for one week before mating 
experiments and 4hours daily till delivery.  
 Dichlorvos (Hubei Sanonda Co. Ltd, China) was 
purchased from agrochemical shop and used at 1:1 dilution 
with clean water. This was placed in a poorly ventilated 
compartment in which animal cages were kept. Freshly 
prepared solution was used for exposure on daily basis. 
Litters were weighed on a sensitive scale and birth weights 
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recorded. Gestational age and litter numbers were also 
recorded.  
 The data was analyzed using statistical package for 
social sciences (SPSS) version 17.0. The Student’s t-test 
was used to compare mean values of birth weights and 
gestational ages between exposed and unexposed groups. 
Also, the numbers of litters delivered by exposed and 
unexposed mother rats were compared using the Binomial 
test. The criterion for significance was set at p < 0.05. 
 
 
Results  
 
All rats in both groups (exposed and unexposed) were able 
to achieve pregnancy and carried to term (delivery). Figure 
1 shows the number of litters delivered by exposed and 
unexposed mother rats. All litters were delivered alive and 
no physical malformations were observed in litters 
delivered by exposed and unexposed mothers. There were 
no significant differences in litter number (Figure 1) and 
duration of gestation (Figure 2) of exposed and unexposed 
mother rats. 

 
Figure 1:    
Number of litters in control and dichlorvos-exposed mother rats 
 
 
 

 
Figure 2:  
Mean duration of gestation in control and dichlorvos-exposed 
mother rats 
 

The mean birth weight of litters delivered by exposed 
mother rats was significantly reduced when compared to 
litters delivered by unexposed mothers (Figure 3). 
 
Discussion 
 
Pesticides like other chemicals were reported to be toxic to 
reproductive system and may lead to varieties of adverse 
outcomes. The impact of exposures to these toxic 
chemicals on reproductive health includes impaired 
gametogenesis, defective sperm maturation, decreased 
semen quality, miscarriages, ovulation and menstrual 
disturbances, subfertility, still births, developmental 
anomalies, cryptorchidism, hypospadias and cancer 
(Stavros et al, 2011; Peiris-John and Wickremasinghe, 
2008; Weselak et al, 2007; Garcia, 2003). They may also 
act like hormones in the endocrine system and disrupt the 
function of the natural endogenous hormones, therefore 
classified as endocrine disruptors (EDs) (Diamanti-
Kandarakis et al, 2009; Lathers, 2002). Substantial amounts 
of research have been conducted to associate exposure to 
pesticides with fertility problems in men (Bretveld et al, 
2006). However, there is paucity of information on effect 
of dichlorvos exposure to reproductive outcomes. 
 The mechanism by which organophosphate pesticides 
affect female reproductive function includes; decreased 
compensatory weight gain of the ovaries in hemi-castrated 
rats, decreased healthy follicles (Dhondup and Kaliwal, 
1997), decreased number of oestrus cycles and duration of 
each phase, biochemical changes in ovaries and placenta 
(Kaur and Dhanju, 2005; Levario-Carrillo et al, 2004), and 
disruption of endogenous endocrine function (Bretveld et 
al, 2006).  However, the present study observed no effect 
on fertility and fecundability in dichlorvos exposed female 
rats, as exposed rats were able to achieve pregnancy and 
carry pregnancy to term. Furthermore, the number of 
offsprings was also not affected by dichlorvos inhalation in 
our study. This supports previous animal studies which 
demonstrated no adverse effect on female fertility in 
dichlorvos exposed experimental animals (NITE, 2004; 
ASTDR, 1997), despite detrimental effects of dichlorvos 
exposure on male fertility (USEPA, 1994; WHO, 1989). 
 Fetal growth is generally assessed at delivery by 
surrogate measures such as, length of gestation, fetal size 
and most commonly, birth weight (Windham and Fenster, 
2008). Fetal birth weight is of public health importance 
because of the strong relationship between low birth weight 
and infant morbidity and mortality, risk of neurological 
disorders such as cerebral palsy and seizure disorders, 
severe mental retardation, lower respiratory tract 
conditions, and learning disabilities later in life (Kiely et al, 
1995). Previous reports demonstrated that most low birth 
weight in developing countries is related to intrauterine 
growth retardation (IUGR) whereas in developed countries 
it is related to preterm birth (Perez-Escamilla and Pollitt, 
1992; Villar and Belizan, 1982). Dichlorvos exposure was 
implicated as causative of low birth weight in the present 
study. Significant decrease in birth weight of pups from 
mothers exposed to dichlorvos compared with birth weight 
of pups from unexposed mothers (control) could be due to 
fetal developmental toxicity of maternal dichlorvos 
inhalation. Furthermore, several human reproductive and 
developmental toxicity studies have associated pesticide 
exposure to decreased birth weight (Chevrier, 2011; Barr, 
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2010; Ochoa-Acuna, 2009; Whyatt, 2004; Levario-Carrillo, 
2004). 
 Length of gestation and maintenance of pregnancy 
have been linked with a cascade of genetic and non-genetic 
mechanisms (Hoque et al, 2002) with no one fundamental 
mechanism being solely responsible (Jenkin and Young, 
2004). Our study found no significant differences in the 
lengths of gestation in both exposed and unexposed mother 
rats. Though, Eskenazi et al (2004) reported an association 
between reduced gestational age and increased levels of 
maternal urinary dimethyl phosphate (an organophosphate 
metabolite) as well as decreased umbilical cord 
cholinesterase in a cohort of Latina women living in an 
agricultural area. This difference may be as a result of 
longer pesticide exposure or exposure to a mixture of 
pesticides as is obtainable in agricultural areas.  
 In conclusion, our study demonstrates adverse effects of 
dichlorvos exposure on birth weight; hence users of 
dichlorvos should be appropriately advised. Selected  
reproductive hormones and histology of certain 
reproductive organs should be considered in future study. 
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