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Abstract 

The embryo and feto-toxicity of deltamethrin insecticide in pregnant rats was 

studied following oral administration of 3.45, 1.72 and 0.86 mg/ Kg (1/10, 1/20 

and 1/40 of the LD50, respectively) during the pre-implantation, organogenesis and 

fetal periods. Deltamethrin induced dose-related elevation in pre-implantation loss 

percentages at pre-implantation period only. Treatment with deltamethrin did not 

influence the reproductive status (number of uterine implants, resorptions, live and 

dead fetuses per litter) at any of the tested doses throughout all of the exposure 

periods. It produced significant increase in the percentages of morphological, 

visceral and skeletal malformations in rat fetuses mainly at organogenesis period 

on exposure to the highest dose compared to control. The recorded morphological 

and visceral malformations at pre-implantation and fetal exposure periods were 

insignificantly increased. No skeletal malformations could be recorded on 

exposure at pre-implantation and fetal periods. In addition, deltamethrin exposure 

resulted in different pathological alterations in the placentas and fetal organs. 

These occurred at all treatment doses during all of the exposure periods but in a 

dose and developmental age – related manner. It was more severe at the two high 

doses during the organogenesis period.  

Keywords:  Deltamethrin, embryo and feto-toxicity, placenta, rat. 

 

Introduction 
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  Pesticides are widely used in agriculture to combat plagues of 

diverse crops, increasing productivity and the quality of agricultural 

products. However their presence in food, water and the environment can 

present a health risk to humans and animals (Presibella et al., 2005). 

Synthetic pyrethroids are commonly used insecticides in agriculture and 

home formulations (Casida and Quistad, 1998). Deltamethrin, a type II 

synthetic pyrethroid insecticide is one of the insecticides recommended by 

WHO for indoor spraying (WHO, 2001). It is a broad spectrum insecticide 

registered for use on a variety of food and non-food agricultural 

commodities. Non-agricultural registered uses include turf and lawn care 

treatments, broadcast carpet treatments, spot, crack and crevice treatment,  

lawn and garden sprays and indoor and outdoor residential and industrial 

establishments (U.S. EPA, 1998). Deltamethrin has been reported to have 

high affinity for the central nervous system (CNS) and neuronal sodium 

channels in both insects and mammals (Ray and Fry, 2006).  

Deltamethrin and its metabolites, 3-phenoxybenzoic acid and 3-

phenoxybenzyl alcohol were detected in pregnant rat maternal plasma, 

amniotic fluid, placenta and fetal tissues (Yan Ding et al., 2004).  Previous 

teratological studies on the orally administered deltamethrin confirmed the 

absence of developmental toxicity in mice (Glomot and Vannier 1982); 

mice and rats (at maternally non toxic doses up to 10 and 11mg/Kg bw) 

(Schardein, 1990a; WHO, 1990 and U.S. EPA, 1998) with a non 

statistically significant elevation in the recorded fetal anomalies. Few other 

studies in rats orally administered deltamethrin (at maternally non toxic 

doses up to 5 mg/Kg bw) confirmed the presence of resorptions, retarded 

fetal growth and visceral anomalies but without any skeletal malformations 
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(Abd El-Khalik et al., 1993). Other inhalation studies in rats recorded 

adverse effects on the developing nervous system with cholinergic 

dysfunction and learning and memory deficits (Sinha et al., 2006). 

Moreover, Glomot and Vannier (1978) and Janer et al. (2008) observed 

the developmental toxicity of deltamethrin in rabbits in absence of maternal 

toxicity  

 Therefore the present study was designed to evaluate the embryo and 

feto- toxic potential of deltamethrin insecticide on pregnant rats following 

oral administration of different none maternally toxic dosage levels (1/10, 

1/20 and 1/40 of the oral LD50) during the pre-implantation, organogenesis 

and fetal periods. 

Materials and Methods 

1. Animals: 

Sexually mature male and female albino rats (180-200 g) were used as 

lab animals in this study. They were obtained from the National Institute of 

Ophthalmology, Giza, Egypt. Upon arrival, males and females were housed 

separately in metallic boxes with ad libitum access to clean tap water and 

balanced ration. All animals were kept under observation along two weeks 

before the start of the experiment for acclimatization. 16 mature healthy 

male and female albino rats were used for determination of the acute oral 

LD50 of the tested insecticide.  In addition, a total of 60 pregnant females 

were used in the embryo- and feto-toxicity investigations. 

2. Experimental design: 

 Deltamethrin 2.5% emulsifiable concentrate (EC, Eid for fertilizer and 

Chemicals Co) with a trade name, Extra-methrin 2.5 %  and chemical name: 

(s) - α- cyano-3-phenoxybenzyl, (1R)-cis-3-(2,2-dibromovinyl)-2,2-dimethyl 
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cyclopropane  carboxylate was used in this study. It has a molecular formula 

of   C22H19Br2NO3 and molecular weight of 505.24 Dalton  

Determination of the acute oral LD50 of formulated deltamethrin was 

done according to Weil (1952), then 1/10, 1/20 and 1/40 of LD50, were used 

in the embryo- and feto-toxicity investigations. 

               The pregnant females were divided into three main equal groups 

(A, B, C) 20 animals for each. Each group then was subdivided into 4 equal 

subgroups (5 animals for each) and used for the embryotoxicity (treated on 

days 0 - 6 of gestation or preimplantation period), teratogenicity (treated on 

days 6 - 15 of gestation or organogenesis period) and fetotoxicity (treated on 

days 15 - 20 of gestation fetal period) investigation respectively. Subgroups 

A1, B1, C1 were administered distilled water orally and served as control for 

groups A, B, C respectively. Subgroups (A2, B2, C2), (A3, B3, C3), (A4, 

B4, C4), were treated orally with 1/10, 1/20, 1/40 LD50 of deltamethrin in 

order.  

b) Scheduled time and procedures of the embryo- and feto-toxicity 

investigation:                                                  

The embryo- and feto-toxicity investigation was done according to 

Manson and Kang (1994).   All treated and control female groups were 

killed under gaseous anesthetic chloroform just prior to the calculated date 

of delivery (at 20th day of gestation). Both ovaries were removed and the 

corpora lutea on each ovary (group A) were counted immediately. The 

number of uterine implants, early and late resorption sites, live and dead 

fetuses was counted.  

The fetuses and placentas were blotted dry, weighed and examined for 

gross external abnormalities. One fetus and one placenta / litter were used for 
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histopathological examination. The remained fetuses were divided into one third 

kept in Bouin's fixative for at least one week, after which, fetuses were sectioned 

using Wilson's free-hand razor blade sectioning technique searching for internal 

visceral malformations. The other two thirds were kept in ethanol for subsequent 

preparation for skeletal examination. 

The preimplantation loss percentage (group A) was calculated as 

following: 

preimplantation loss percentage=  

 

No.of corpora lutea – No. of  implantation 
 

×100 

 No. of corpora lutea 

  

The uteri of apparently non pregnant females were slit open and 

immersed in 0.5% ammonium sulfide solution for approximately 10 minutes.  

The uteri were examined for implantation sites which appear as dark residues 

and recorded as early resorptions. 

 4. Histopathological investigation: 

The fetuses and placentae intended for histopathological investigation 

were fixed in 10% neutral formalin and prepared for examination according to 

Bancroft et al. (1996). 

5. Statistical Analysis: 

Values are given as percentages and mean ± standard error (SE). Statistical 

significances of treatment effects of deltamethrin on fetal and placental weights 

were determined by one way ANOVA. Chi square test was used for the 

comparison of the different morphological, visceral and skeletal anomalies 

between treated and control groups (SPSS: statistical package for social sciences 

10.0 for windows) (Alan and Duncan, 2001).  
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Results 

Table (1): Mortality data of the different acute oral doses of 

deltamethrin in rats 

1. The acute oral LD50 of deltamethrin:  

The calculated acute oral LD50 of deltamethrin based on the mortality 

data (recorded during 24 hours) in rats orally received different doses of 

deltamethrin (Table 1) was 34.514 mg/kg bw. Symptoms of intoxication 

were observed few minutes after administration including: colonic 

convulsions which start with any external stimuli, profuse salivation, 

arched back, rough hair, depression, paralysis, coma and death.                   

2. Results of the embryo- and feto- toxicity investigations: 

2.1. The effects at the pre-implantation period (0-6 days of 

gestation) 

The effects of deltamethrin on the fetal external morphology are 

recorded in Table (2). The recorded pre-implantation loss percentages were 

elevated in the exposed groups in a dose- related manner. The percentages of 

the early resorptions were insignificantly increased in all treated groups 

compared with the control (A1) group. The live fetuses' percentages and the 

mean placental and fetal body weights were insignificantly reduced in the 

treated groups at all doses compared with control. The percentages of dwarf 

fetuses were insignificantly increased in the exposed groups. 

No. of living animals No. of dead animals Dose (  mg/kg bw) Group 

0 4 139 1 

1 3 69.5 2 

2 2 34.5 3 

3 1 17.28 4 
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 Deltamethrin in A2 and A3 treated groups produced insignificant 

elevation in the percentages of rat fetuses that contained visceral organ 

malformations compared with control (Table 3). Deltamethrin in A4- treated 

group did not produce any visceral organ abnormality except insignificant 

elevation in the percentages of rat fetuses that had intrathoracic hemorrhages 

and unilateral dilatation of renal pelvis. 

 In the pre-implantation period, deltamethrin at all doses did not 

produce any skeletal abnormality in the examined fetuses. 

2.2. The effects at the organogenesis period (6-15 days of gestation) 

The results of the external morphological changes following 

deltamethrin exposure during the organogenesis period are tabulated in 

Table (4). Deltamethrin at all doses produced insignificant elevation in the 

percentages of early resorptions (Fig. 1) compared with the control (B1) 

group. No late resorptions could be recorded in B4 treated group, and 

insignificant elevation in the percentages of late resorptions in B2 and B3 

treated groups were noticed. The percentages of the live fetuses were 

insignificantly decreased in B2, B3, and B4 treated groups. The mean fetal 

weights were significantly reduced in all treated groups. The mean placental 

weights were significantly lower in B2 and B3 treated groups compared with 

the control group and was insignificantly lower in B4 treated group. The 

percentages of the dwarf fetuses were significantly increased in B2 treated 

group. However, it was insignificantly increased in B3 and B4 treated 

groups. The percentage of fetuses that had s/c hemorrhages was 

insignificantly higher in B2 treated group only (Fig. 2) than that recorded in 

control.  
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The induced visceral organ abnormalities by deltamethrin are 

recorded in Table (5). Deltamethrin in B2 treated group produced significant 

elevation in the percentages of rat fetuses that had visceral organ 

malformations except in nares and heart (insignificant elevations) compared 

with that recorded in the control (B1) group. The visceral abnormalities in 

examined fetuses of B2 treated group were dilated nares (Fig. 3), 

microphthalmia (Fig. 4), dilated brain lateral ventricles (Fig. 5), hypertrophy 

of the heart, hypoplasia of the lung and intrathoracic hemorrhages (Fig. 6) 

and dilated renal pelvis (Fig. 7). Deltamethrin in B3 and B4 treated groups 

produced insignificant elevation in the percentages of rat fetuses that had 

visceral malformations except dilated brain ventricles and renal pelvis 

(significant elevations in B3 treated group compared with that recorded in 

control.  

Skeletal system malformations are recorded in Table (6). 

Deltamethrin in B2 treated group produced significant elevation in the 

percentages of rat fetuses that had skeletal malformations except in ribs and 

sacral vertebrae (insignificant elevations) compared with that recorded in the 

control (B1) group. The recorded skeletal abnormalities in B2 group were 

wide open fontanel; incomplete ossification of parietal and interparietal 

bones (Fig. 8), sternum (reduction in the number, hypoplasia or even 

complete absence of sternbrae) (Fig. 9), wavy or short ribs; absence of 

phalanges, sacral and caudal vertebrae (Fig. 10). However, Deltamethrin in 

B3 and B4 treated groups produced insignificant elevation in the percentages 

of rat fetuses that had skeletal malformations.  

2.3. The effects at the fetal period (15-20 days of gestation) 



-Fac. Vet. Med. – Minufiya University  

27 April 2012-scientific conference 24 th7 

 

270 

 

 

The effects of deltamethrin on the external morphology on exposure 

during the fetal period are recorded in Table (7). Deltamethrin at all doses 

(C2, C3, and C4 treated groups) produced insignificant elevation in the 

percentages of early and late resorptions compared with the control (C1) 

group. The percentages of the live fetuses were insignificantly decreased in 

C2, C3, and C4 treated groups. The mean placental and fetal body weights 

were significantly lower only in C2, treated group compared with control 

and was insignificantly lower in C3 and C4 treated groups. The percentages 

of dwarfism were significantly increased only in C2 treated group. 

 On the fetal period exposure, deltamethrin at all doses  produced no 

change or insignificant elevation in the visceral organ malformations of the 

examined fetuses compared with that recorded in the control group (Table 

8). Also, there were not any skeletal abnormalities in the examined fetuses at 

any of the tested doses. 
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3. Results of histopathological examination: 

Deltamethrin induced different pathological alterations in the 

placentas and fetal internal organs. The severity of lesions occurred in a dose 

and developmental age related - manner. Concerning the developmental age, 

the severity was in the following order: the organogenesis > fetal > 

preimplantation period’s exposure.  

In the placenta vacuolation, necrosis and desquamation of epithelial 

cells of chorionic villi with presence of pyknotic nuclei were recorded (Fig. 

11) especially on exposure during organogenesis and fetal periods. 

Liver showed severe congestion of central veins, hepatic sinusoids, 

and portal blood vessels. The portal area was surrounded by mononuclear 

macrophages (monocytes) (Fig. 12). Vacuolation of hepatocytes and single 

cell necrosis were also seen. 

Pancreas showed disorganization of pancreatic acini, vacuolation, 

necrosis and loss of islets of Langerhans cells. Pancreatic cells had pyknotic 

nuclei with loss of zymogen granules and necrosis (Fig. 13).  

Kidney showed glomerular and interstial blood vessels congestion 

and glomerular hemorrhage. Renal proximal convoluted tubules showed 

changes ranging from cell vacuolation to complete necrosis with presence of 

pyknotic nuclei (Fig. 14). Fibroblastic proliferation around distal convoluted 

tubules after necrosis was also seen (Fig. 15). 

The brain showed pathological alterations in the form of neuronal 

cell vacuolation and demylination of nerve fibers (Fig. 16).  

Lung showed alveolar and bronchial congestion, perivascular and 

peribronchial edema and vacuolation of cells of blood vessels. Presence of 

serrus exudates in alveoli and desquamation of alveolar lining epithelia were 
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also seen (Fig. 17). Pulmonary emphysema with sporadic cell necrosis, 

vacuolation and hemorrhage in alveoli were sometimes seen (Fig. 18). 

Heart findings were blood vessels congestion, myocardial swelling 

and loss of longitudinal and cross striations (Fig. 19). Sometimes 

hemorrhage and cellular vacuolation were seen. 

Spleen had pyknotic nuclei and lymphoid depletion (Fig. 20). 

 

 

 

 

 

 

 

 

Fig. (1): Uterus of a pregnant rat treated orally with 3.45 mg/kg bw 

(1/10 LD50) deltamethrin on days 6-15 of gestation (organogenesis 

period) showing an early resorption site in the right horn. 

 

 

 

 

 

 

 

 

 
 

 

Fig. (2): A rat fetus obtained from a dam treated orally with 3.45 

mg/kg bw (1/10 LD50) deltamethrin on days 6-15 of gestation 

showing s/c hemorrhage around nose (right) and a control one 

(left). 

 

 

 

 

 

 

 

 

 

 

Fig. (3): A transverse section in the head of a rat fetus obtained from 

a dam orally treated with 3.45 mg/kg bw (1/10 LD50) deltamethrin 

during organogenesis period showing dilated nares (right) and a 

control one (left). 

 

 

 

 

 

 

 

Fig. (4): A transverse section in the head of a rat fetus obtained 

from a dam treated orally with 3.45 mg/kg bw (1/10 LD50) 

deltamethrin on days 6-15 of gestation showing unilateral 

micropthalmia (right) and a control one (left). 
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Fig. (5): A transverse section in the head of a rat fetus obtained from 

a dam treated orally with 3.45 mg/kg bw (1/10 LD50) deltamethrin 

during organogenesis period showing severe dilatation of brain 

lateral ventricles (right) and a control one (left). 

 

 

 

 

 

 

 

 

 

 

 

Fig. (6): A transverse section in the chest of a rat fetus obtained 

from a dam treated orally with 3.45 mg/kg bw (1/10 LD50) 

deltamethrin during organogenesis period showing intrathoracic 

hemorrhage, hypertrophy of the heart and mild hypoplasia of the 

lung (right) and a control one (left). 

 

 

 

 

 

 

 

Fig. (7): A transverse section in the pelvis of a rat fetus obtained 

from a dam treated orally with 3.45 mg/kg bw (1/10 LD50) 

deltamethrin on days 6-15 of gestation showing severe bilateral 

dilatation of renal pelvis (right) and a control one (left). 

 

 

 

 

 

 

 

 

 
 

Fig.(8): A rat fetus obtained from a dam treated orally with 3.45 

mg/kg bw (1/10 LD50) deltamethrin on days 6-15 of gestation 

showing incomplete ossification of skull and wide fontanel 

(right) and a control one (left) 

 

Fig. (9): A rat fetus obtained from a dam treated orally with 3.45 

mg/kg bw (1/10 LD50) deltamethrin on days 6-15 of gestation 

showing absence of sternbrae (right) and a control one (left).  

 

 

 

 

 

 

 

Fig.(10): A rat fetus obtained from a dam treated orally with 3.45 

mg/kg bw (1/10 LD50) deltamethrin on days 6-15 of gestation 

showing wavy ribs,  absence of phalanges and caudal vertebrae 

(right) and a control one (left) 
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Fig. (12): Liver section of rat fetus obtained from a dam treated 

orally with 1.72 mg/kg bw (1/20 LD50) deltamethrin on days 6-

15 of gestation showing severe congestion of central veins, 

hepatic sinusoids, and portal blood vessels; portal area is 

surrounded by mononuclear macrophages (monocytes) (a), 

(H&E. X10). 

 

Fig. (11): Section in placenta of rat fetus obtained from a dam 

treated orally with 1.72 mg/kg bw (1/20 LD50) deltamethrin on days 

6-15 of gestation showing vacuolation (a), necrosis and 

desquamation of epithelial cells of chorionic villi (b) with presence 

of pyknotic nuclei (c), (H&E. X20). 

 
Fig.(14): Kidney section of rat fetus obtained from a dam treated 

orally with 3.45 mg/kg bw (1/10 LD50) deltamethrin during 

organogenesis showing glomerular and interstial blood vessels 

congestion, glomerular hemorrhage (a), the tubular lining 

epithelia changes were ranged from cloudy swelling (b), cell 

vacuolation (c) to complete necrosis (d) with presence of 

pyknotic nuclei, (H&E. X40). 

 
 

Fig.(13): Section in pancreas of rat fetus obtained from a dam treated 

orally with 0.86 mg/kg bw (1/40 LD50) deltamethrin on days 6-15 of 

gestation showing vacuolation, necrosis and loss of islets of 

Langerhans cells (a), pancreatic cells had pyknotic nuclei, loss of 

zymogen granules and necrosis (b), (H&E. X40). 

 

Fig.(16): Brain section of rat fetus obtained from a dam treated 

orally with 3.45 mg/kg bw (1/10 LD50) deltamethrin on days 6-

15 of gestation showing neuronal cell vacuolation (a), and 

demylination of nerve fibers (b), (H&E. X40). 

 

Fig.(15): Kidney section of rat fetus obtained from a dam treated 

orally with 1.72 mg/kg bw deltamethrin (1/20 LD50) on days 6-15 of 

gestation showing fibroblastic proliferation around distal convoluted 

tubules after necrosis was seen, (H&E. X20). 
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Fig.(18): Lung section of rat fetus obtained from a dam treated 

orally with 1.72 mg/kg bw (1/20 LD50) deltamethrin on days 6-

15 of gestation showing alveolar and blood vessels congestion 

(a), vacuolation of alveolar cells (b), sporadic cell necrosis and 

perivascular edema (c), (H&E. X40). 

 

Fig. (17): Lung section of rat fetus obtained from a dam treated 

orally with 3.45 mg/kg bw (1/10 LD50) deltamethrin on days 0-6 of 

gestation showing presence of serrus exudates in alveoli (a) and 

desquamation of alveolar lining epithelia (b), (H&E. X20).  

 

  
 

 

 

Fig.(20): Spleen section of rat fetus obtained from a dam treated 

orally with 0.86 mg/kg bw (1/40 LD50)  deltamethrin on days 6-

15 of gestation showing pyknotic nuclei and lymphoid depletion, 

(H&E. X20). 

 

Fig.(19): Heart section of rat fetus obtained from a dam treated 

orally with 0.86 mg/kg bw (1/40 LD50)  deltamethrin on days 6-15 

of gestation showing blood vessels congestion (a), myocardial 

swelling and loss of longitudinal and cross striations (b), (H&E. 

X40). 
  

 

Discussion 

Many of pesticides mainly implicating CNS toxicity leading to 

cognitive deficits which at some instances found expression in adulthood as 

studied in rodents (Ahlbom et al., 1994). 

In this study we aimed to evaluate the effects of deltamethrin insectide 

on the development of rat fetuses following oral administration of different 
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b 
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c b a 

a 
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fractions of the oral LD50 (1/10, 1/20 and 1/40) during the 3 different stages 

of gestation.  

The recorded oral LD50 of deltamethrin 2.5% EC in our results was 

34.5 mg/kg bw. This value is in accordance with the previously determined 

acute oral LD50 values of deltamethrin (31 - 139 mg/kg) in rats (Pham et 

al., 1984 and Hayes and Laws, 1990). However, it was calculated in both 

sexes of rat as 150 mg/kg body weight (Manna et al., 2005). These 

variations in the acute oral LD50 values may be due to the difference in the 

insecticide form and vehicle, difference in the environmental condition, 

strain and genotype of animals which controls their sensitivity to 

deltamethrin toxicity.  

Deltamethrin's mode of action is thought to be mainly central in 

action, or at least originate in higher nerve centers of the brain. It has high 

affinity for the central nervous system (CNS) and neuronal sodium channels 

were found to be the primary targets in both insects and mammals. It holds 

the channel open long enough so that the neuron becomes depolarized and 

no longer fires (Ray and Fry, 2006). Deltamethrin produces signs of CNS 

stimulation followed by prolonged depression and CS 

(choreoathetosis/salivation) syndrome (Soderlund et al., 2002), and these 

are consistent with the recorded toxic symptoms on exposed rats.  

In the present study there was no evidence of maternal toxicity at any 

of the tested dosage levels of this insecticide along different stages of 

pregnancy. Deltamethrin produced a dose-related elevation in the pre-

implantation loss percentages in exposed dams at pre-implantation period.  

The reproductive status (number of implants, early or late resorptions, 

live and dead fetuses per litter) was not significantly influenced by 
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administration of deltamethrin at any of the tested dose levels allover the 

whole gestation period compared to control groups. These results are 

concomitant with those recorded by Glomot and Vannier (1977); Kavlock 

et al. (1979) in mice and rats, Wrenn et al. (1980) and Schardein (1990 a) 

in rats. 

There was reduction in average fetuses and placental weights that was 

dose related with presence of dwarf fetuses especially on exposure during 

the organogenesis (both at 3.45 and 1.72 mg/kg bw) and fetal (at 3.45 mg/kg 

bw) periods. Also the recorded visceral and skeletal malformations in the 

obtained fetuses were significantly increased on exposure during the 

organogenesis period especially at 3.45 mg/kg bw (1/10 LD50). These results 

agree with Glomot and Vannier (1977) in mice and rabbits, Schardein 

(1990 b) in rabbits, Abd El-Khalik et al. (1993) in rats and Janer et al. 

(2008) in rabbits and rats. Abd El-Khalik et al. (1993) recorded dose-

dependent growth retardation, hypoplasia of the lungs and dilatation of the 

renal pelvis in rat fetuses exposed in utero to deltamethrin at 1, 2.5 or 5 

mg/kg/day on days 6 through 15 of gestation. Moreover, many authors 

approved that deltamethrin had hazardous neurodevelopmental and 

reproductive effects after in utero and early postnatal exposure of rats 

(European Medicines Agency, 2004 and Kilian et al., 2007). 

On the other hand, the obtained results about deltamethrin-induced 

fetotoxic and teratogenic effects disagree with Glomot and Vannier (1977) 

and Schardein (1990 a) in rats; Kavlock et al. (1979) in mice and rats and 

Glomot and Vannier (1982) in mice. Glomot and Vannier (1977) found 

no effects on reproduction or on the teratogenic parameters in examined rats, 

except for slightly delayed ossification of the sternebrae at the highest dose 
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level (10 mg/kg body weight). Schardein (1990 a) reported that 

deltamethrin was not teratogenic up to 11 mg/kg bw/day in rats. 

Our results could indicate that deltamethrin can breach blood 

placental barrier and induce adverse effects on the fetus as proved by Johri 

et al. (2006) who found a dose-dependent increase in the mRNA expression 

of cerebral and hepatic isoenzymes in the offsprings and hence increase in 

xenobiotic metabolizing cytochrome P450 (CYP) isoforms in fetal brain and 

liver after prenatal exposure to low doses of deltamethrin, on days 5 to 21 of 

gestation. Studies have shown that potentiation of xenobiotic promoted 

teratogenesis is subject to alterations in the expression of specific fetal CYPs 

(Krauer and Dayer, 1991).The transplacental effects of deltamethrin could 

be confirmed by the recorded placental necrobiotic changes in our 

pathological results.  

Deltamethrin is known to alter cell metabolism in various ways, with 

a potential ‘indirect’ genotoxic risk, including DNA damage and 

micronuclei induction in human lymphocytes (Scassellati et al., 1994). 

Also, the genotoxic effect of deltamethrin has been observed in bone 

marrow of rats and mice (Gandhi et al., 1995 and Chauhan et al., 1997) 

and spermatozoa of mice (Shukla and Taneja, 2000). 

Ansari et al. (2008) suggested that oxidative stress caused by 

deltamethrin may, in part, be contributing to deltamethrin-induced genotoxic 

damage. Therefore, deltamethrin- induced teratological changes may be 

attributed to the alteration in genes regulating cell metabolism and oxidative 

stress.   

It has been reported that pyrethroid- based mosquito repellent (MR) 

exposure during various developmental stages (prenatal and early postnatal 
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life) can lead to breaching of blood brain barrier (BBB) at micromolecular 

level with significant increase in the brain uptake index and thus enabling 

pyrethroid to have direct access to developing CNS (Sinha et al., 2004). The 

cholinergic system is present at the endothelial lining of the BBB 

vasculature, so it is possible that pyrethroid-based MR exposure affects BBB 

endothelial cells cholinergic system, which may enhance the delivery of the 

neurotoxicant in the CNS (Abou-Doni et al., 2004). Sinha et al. (2006) 

observed significant increase in lipid peroxidation and a decrease in 

antioxidants, glutathione, superoxide dismutase and catalase in various brain 

areas after prenatal and early postnatal exposure of rats to deltammethrin 

(GD1–PND30).  

The recorded brain teratogenic and histopathological lesions of 

deltamethrin treated groups in our study could be related to the direct 

cytotoxicity of this insecticide and/or indirectly via free radicals production. 

Kale et al. (1999) suggested that pyrethroid metabolism may generate 

reactive oxygen species (ROS), which in turn can lead to enhanced brain 

lipid peroxidation. The developing brain is highly rich in unsaturated fatty 

acids (Clandinin, 1999) free redox active iron (Connor, 1994), whereas it 

contains low antioxidant defense (Tuppo and Forman, 2001) and thus 

more prone to oxidative insults. 

 The observed histopathological alterations in the examined rat 

fetuses' internal organs as brain, lung, heart, liver and kidneys confirm the 

role of deltamethrin in the induction of visceral anomalies in these organs. In 

summary, our results suggest the embryo and feto- toxic potential of 

deltamethrin insecticide following exposure of pregnant animals especially 

during the organogenesis and fetal periods 
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