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ABSTRACT: Teratogenic and embryotoxic effects of fipronil insecticide were studied following 
orally intubation of pregnant female rats. The animals were treated with different doses 1/10 LD50 (2.1 
mg/kg b.wt) and 1/30 LD50 (0.7 mg/kg b.wt) at the 6th to 15th days of pregnancy (time of organogenesis). 
At the 20th days of pregnancy, pregnant females were subjected to a caesarean section. The effect of 
the fipronil on fetal development was evaluated. Maternal weight gain decreased at 1/10 and 1/30 
LD50 of fipronil. The body weight and length of viable fetuses significantly decreased with both tested 
doses. Visceral examination revealed cleft palate, heart and lungs hypoplasia, liver and kidneys 
atrophy increased with fipronil treatments at different doses. Skeletal examination showed incomplete 
ossification of the skull bones, short ribs, coccygeal absences, sternbrae abscence and digits of fore 
and hind limbs. 
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INTRODUCTION 

Disorders of reproduction and hazards to 
reproductive health have become a prominent 
public health issue. Numerous agents including 
pesticides, plasticizers, metals and several 
industrial chemicals have been shown to cause 
reproductive toxicity in male and female 
laboratory animals and humans (Dalsenter et al., 
1997; Faqi et al., 1998; Gray et al., 1999). 
Extensive usage of these pesticides in 
agriculture and residential setting cause chronic 
neurologic syndromes, teratogenicity, male 
reproductive failure, fetal growth retardation, 
embryo fetotoxicity and genotoxicity. Fipronil is 
a second-generation phenylpyrazole insecticide 
widely used in veterinary medicine as well as a 
food-use pesticide. It is effective at low doses 
against numerous terrestrial insects, such as 
insect pests of crops and locusts. Occupational 
exposure to fipronil may occur through 
inhalation of dust and dermal contact with this 
compound at workplaces where fipronil is 

produced or used Hazardous Substances 
Database (HSDB). In recent years there is great 
concern that pesticides may modify the normal 
functioning of human and wildlife endocrine 
system. Fipronil is an insecticide listed as a 
possible endocrine disruptor chemical (Ohi et 
al., 2004).  

The purpose of the present study was to 
elucidate the effect of fipronil at sublethal doses 
(1/10 and 1/30 LD50) on rats’ embryos of 
pregnant female rats acutely exposed by oral 
administration of a formulated product. 

MATERIALS AND METHODS 

Rats’ age average between 3-5 months, and 
their weight were between 120-200 g. They 
were procured from the holding company of 
biological vaccines (Vacsera), Cairo, Egypt. The 
animals were kept under specific conditions on a 
constant 12 hr., light/dark cycle and controlled 
temperature (20-26°C). Standard pellet food and 
tap water were available ad libitum. Vaginal 
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smears from each rat were monitored daily and 
only regular-cycling females were used for the 
experiments (Chahoud and Kwasigroch, 1977; 
US EPA, 1996). Male rats were mated with 
regular-cycling females (1:2) and only those that 
were able to impregnate both females were used 
in the experiments. The Fipronil commercial 
formulation, containing 5% fipronil [(±)-5-
amino -3- cyano -1- [2,6-dichloro----trifluoro-p-
tolyl) -4- trifluoromethyl sulfinyl pyrazole-
carbonitrile]  was used. In this investigation the 
treated animals were orally treated with 1/10 and 
1/30 mg/kg. 

Adult female rats were mated overnight with 
potentially fertile males. Vaginal smears were 
collected and examined for the presence of 
sperm. The day of sperm detection in vaginal 
smears was considered as day 0 of pregnancy 
Organisation for Economic Co-operation and 
Development (OECD) guidelines for Testing of 
chemicals, Section 4 (2001). 

The mating procedure was repeated until a 
sufficient number of pregnant rats were obtained 
(3 per group). Pregnant females were weighed 
and randomly disturbed into 3 groups and 
treated as follows: Group 1: served as control 
and received an equal volume of distilled water 
similar to those treated with both doses. Group 
2: received a 1/10 LD50 (2.1 mg/kg b.wt) of 
fipronil. Group 3: received a 1/30 LD50 (0.7 mg/ 
kg b.wt) of fipronil. Dams were treated orally 
with doses of fipronil 1/10 and 1/30 mg/kg at the 
6th to 15th days of pregnancy. Body weight was 
recorded daily during pregnancy. Both ovaries 
and uterine horns of each dam were exteriorized 
of the surrounding fat and kept their sides. Live 
and dead were recovered and data were 
recorded. The uteruses from pregnant rats were 
weighed, and then detected the weight of 
fetuses, placenta, and the number of live and 
dead embryos, resorption embryos, malformed 
embryo and the number of corpora lutea.  

Live foetuses were weighed, measured the 
crown to rump length and examined for any 
morphological abnormalities including a cleft 
palate. One half of the fetuses were randomly 
selected and preserved in Bouin’s solution for 
the assessment of internal soft tissue anomalies 
using Wilson’s free hand razor blade technique 

(Wilson, 1965). For evaluation the skeletal 
defects, the remaining fetuses were eviscerated 
which were previously kept in 95% ethyl 
alcohol for 7 days. They were stained with 
alizarin red (s) as described by Staples and 
Schnell (1964). Muscles of these foetuses were 
first digested by 2% potassium hydroxide for 6-
24 hours according to the size of foetuses. Then 
were immersed in Mallsch’s solution with 
alizarin red for 24 hours. The stained foetuses 
were kept in Mallsch’s solution alone for 2 
days, then rinsed in cold water and cleared by 
successive passage in graded concentrations 
(50, 70, 90 and 100%) of glycerol solution.  

Statistical Analysis 

The data were analysed using the statistical 
package SPSS for windows. Numerical values 
were reported as mean ± SE of the sample size. 
P value ≤ 0.05 was considered as statistically 
significant. 

RESULTS 

This study was carried out to explore the 
expected teratogenic activity of fipronil on 
pregnant rats. The effect of insecticide on 
several criteria in pregnant female rats such as: 
maternal body weight, placentas weight, 
uteruses weight, implantation sites and fetuses’ 
weight and length. 

Results presented in Table 1 clearly show the 
effect of fipronil oral administration to pregnant 
rats at 1/10 LD50 (2.1 mg/kg b.wt) and 1/30 LD50 
(0.7 mg/kg b.wt) on body weight. Data showed a 
dose dependent effect. Body weight did not 
show any significant change when compared 
with control. 

Results in Table 2 revealed that placenta 
weight in the treatment of 1/10 of the LD50 of 
fipronil was significantly decreased comparing 
with control and the same result was obtained in 
uterus weight, but did not show any 
significance. On the other hand placenta in the 
treatment of 1/30 LD50 (0.7 mg/kg b.wt) was not 
significantly decreased compared with control. 
Whereas, uterus weight did not show any 
significant effect. 
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Table 1. Effects of orally administered of fipronil into female rats by 1/10 and 1/30 LD50 on 
group maternal weight and experimental groups treated from the 6th to 15th days of 
gestation 

Body weight (g) Treatment  

Day 0 Day 6 Day 15 Day 20 Gain (%) 

Fipronil 1/10 LD50 

(2.1  mg/kg b.wt) 
177.23 ±10.84 185.68 ± 10.05 205.88 ± 13.64 213.38 ± 13.47 20.40% 

Fipronil  1/30 LD50 

(0.7  mg/kg b.wt) 
176.82 ±2.66 183.27 ± 2.94 197.87 ± 1.02 216.88 ± 0.45 22.66% 

Control 175.84±1.11 189.01 ± 0.53 207.03 ± 2.24 223.18 ± 0.90 26.92% 

LSD = 0.05 

 

 

Table 2. Effects of oral administration of fipronil with 1/10 and 1/30 LD50 on placenta and 
uterus weight in treated pregnant rats 

Placenta weight mean (g) Uterus weight mean (g) Treatment 

Absolute Relative (%) Absolute Relative (%) 

Fipronil 1/10 LD50 

(2.1  mg/kg b.wt) 
2.73 ± 0.24* 1.26 3.28 ± 0.44 0.13 

Fipronil  1/30 LD50 

(0.7  mg/kg b.wt) 
4.29 ± 0.44 2.01 2.4 ± 0.83 0.46 

Control 4.81 ± 0.52 2.16 3.62 ± 0.54 1.62 

LSD=0.05 

 

 

Results presented in Table 3 clarify the toxic 
effects of fipronil on number of fetuses, 
implantation sites, resorbed fetuses (Figs. 1 and 
2), fetal weight and length. Fetal weight and 
length were decreased significantly when 
compared with control (Fig. 3). Number of 
fetuses, implantation sites and resorbed fetuses 
did not show significant change. 

Malformations of obtained fetuses on head, 
thorax and abdomen of their mother treated rats 
at 1/10 LD50 (2.1 mg/kg b.wt) and 1/30 LD50 
(0.7 mg/kg b.wt) of fipronil are presented in 
Table 4. The cleft palate at 1/30 of the LD50 was 
significantly increased when compared with 
control (Fig. 4). Whereas, the cleft palate at 1/10 
of the LD50, hypoplasia of heart and lungs and 

atrophy in liver and kidneys in both tested doses 
did not show any significant change (Figs. 5 and 6). 

In our study of the deleterious effects of 
fipronil on skull cranial bone, absence of 
coccygeal vertebrae and absence of sternbrae. 
There was a significant increased absence of 
coccygeal vertebrae and sternbrae with 1/10 
LD50 (2.1 mg/kg b.wt) and 1/30 LD50 (0.7 mg/kg 
b.wt) compared with control (Figs. 8 and 9). 
Skull cranial bone and shortage ribs with 1/10 of 
the LD50 were increased significantly when 
compared with control (Figs. 7 and 10). 
Whereas, skull cranial bone and shortage ribs 
with 1/30 of the LD50 did not show any 
significant change. 
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Table 3. Effects of oral administration of fipronil with 1/10 and 1/30 LD50 to pregnant rats from 
the 6th to 15th days of gestation on obtained fetuses 

Treatment No. of 
fetuses 

Mean 
implantation sites 

Resorbed fetuses 
mean (%) 

Fetal weight 
(g) 

Fetal  
length 

Fipronil 1/10 LD50 

(2.1  mg/kg b.wt) 
24 ± 0.58 9.33± 0.67 

1.67 ± 0.67     
6.95 

21.06±1.42* 3.77 ± 0.03* 

Fipronil  1/30 LD50 

(0.7  mg/kg b.wt) 
24 ± 1.00 8.67± 0.67 

0.67 ± 0.33      
2.79 

22.08±1.03* 4.27 ± 0.03* 

Control 26 ± 0.67 9.33± 0.67 
0.67± 0.67        

2.57 
34.87±2.85 5.33 0.17 

LSD=0.05 
 

Table 4. Effects of oral administration of fipronil with 1/10 and 1/30 LD50 to pregnant rats from 
the 6th to 15th days of gestation on visceral malformations of fetuses 

Malformation of 

Head Thorax Abdomen 

Treatment No. of  
fetuses 

Cleft  
palate 

Hypoplasia 
of heart 

Hypoplasia 
of lungs 

Atrophy 
of liver 

Atrophy  
of kidneys 

Fipronil 1/10 LD50 

(2.1  mg/kg b.wt) 12 2 ± 0.58 2 ± 0.00 1.67 ± 0.88 3 ± 1.00 4 ± 0.00 

Fipronil  1/30 LD50 

(0.7  mg/kg b.wt) 13 2.67 ±  0.88* 2 ± 1.53 1.67 ± 0.33 1.67 ± 1.67 2 ± 0.00 

Control 13 -- -- -- -- -- 

LSD=0.05 

 

Table 5. Effects of oral administration of fipronil with 1/10 and 1/30 LD50 to pregnant rats from 
the 6th to 15th days of gestation on skeletal malformations of fetuses 

Malformation of Treatment No. of 

fetuses Skull cranial 
bone absent 

Coccygeal 
vertebrae absent 

Sternbrae 
absence 

Ribs 
shortage 

Limbs 
absence 

Fipronil 1/10 LD50 

(2.1  mg/kg b.wt) 
12 3 ± 1.15* 4 ± 0.58* 4 ±  0.58* 4 ±  1.15* 4 ±  1.15* 

Fipronil  1/30 LD50 

(0.7  mg/kg b.wt) 
11 1.33 ± 0.33 3.33 ± 0.33* 

2.33 ± 
0.67* 

3 ± 1.15 3 ±  0.58* 

Control 13 -- -- -- -- -- 

LSD=0.05 
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Resorprion site 

Fig. 1. Uterus obtained from control Fig. 2. Resorption sites on uterus obtained from 
treated dam with fipronil 

                                                                                                                        

 

 

 

 

 

 

 

 
A : Cont.   B:  Fipronil (2.1 mg/kg b.wt)  C: Fipronil (0.7 mg/kg b.wt)             A : Cont.   B:  Fipronil (2.1 mg/kg b.wt)  C: Fipronil (0.7 mg/kg b.wt) 

Fig. 3. Lateral view of rat fetuses obtained 
from dams treated orally with fipronil 
during the organogenesis period 
showing growth retardation 

Fig. 4. Cleft palate of a fetus obtained from 
dams after orally administration of 
fipronil

 

 

 

 

 

 
 

A : Cont.   B:  Fipronil (2.1 mg/kg b.wt)  C: Fipronil (0.7 mg/kg b.wt)                   A : Cont. B:  Fipronil (2.1 mg/kg b.wt) C: Fipronil (0.7 mg/kg b.wt) 

Fig. 5. Transverse section in the chest of rat 
fetuses obtained from dams treated 
orally with fipronil during the 
organogenesis period showing heart 
and lung hypoplasia and liver atrophy 

Fig. 6. Atrophy of kidneys in rat fetus obtained 
from dams treated orally with fipronil 
during the organogenesis period 
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A : Cont.   B:  Fipronil (2.1 mg/kg b.wt)  C: Fipronil (0.7 mg/kg b.wt)             A : Cont.   B:  Fipronil (2.1 mg/kg b.wt)  C: Fipronil (0.7 mg/kg b.wt) 
 

Fig. 7.  Impaired ossification of skull of a 
fetus obtained from dams treated 

orally with fipronil 

Fig. 8. Absence of coccygeal vertebrae of a 
fetus obtained from dams treated 
orally with fipronil 

 

 

 

 

 

 

 
A : Cont.   B:  Fipronil (2.1 mg/kg b.wt)  C: Fipronil (0.7 mg/kg b.wt)     A : Cont. B:  Fipronil (2.1 mg/kg b.wt) C: Fipronil (0.7 mg/kg b.wt) 
 

Fig. 9. Sternbrae absence of a fetus obtained 
from dams treated orally with fipronil 

 

Fig. 10. Absence of fore and hind limbs digits 
and ribs shortage in fetuses obtained 
from dams treated orally with 
fipronil 

 

DISCUSSION 

In this research we tried to clarify the effects 
of fipronil to clear the deleterious effects 
induced by the insecticide when the female rats 
were treated orally through 10 days during 
organogenesis period with a high dose (1/10 
LD50 (2.1 mg /kg body weight) and a lower dose 
as 1/30 LD50 (0.7 mg/kg b.wt). 

Fipronil induced different effects on maternal 
body weight, placenta and uterus weight, No. of 
fetuses, implantation sites, resorbed fetuses, No. 
of litters and fetal weight and length. Moreover, 
it causes malformations in head, thorax and 
abdomen regions, ribs shortage and limbs. 
Pesticides have a variety of effects on 
reproduction in exposed animals and humans. 

Exposure of pregnant mothers to toxic substances 
has deleterious effects on both mothers and their 
fetuses, many authors cleared this fact. 
Reduction in body weight are sensitive indices 
of toxicity after exposure to toxic substances 
(Teo et al., 2002). In our research the reduction 
of body weight gain was obvious in the 
treatment of fipronil comparing to the control. 

Others also recorded these effects after 
treatment of different pesticides (Nittin et al., 
2007; Abou-Amer et al., 2010; Yu et al., 2015). 
Changes in the body weight after insecticides 
dosing was used as a viable index of insecticide 
related (Lu, 1996; Mansour and Mossa, 2010 a; 
Mossa et al., 2011). Other authors revealed that 
the insecticides caused decrease in body weight 
of treated rats, may be due to the overall 
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increased degradation of lipids and protiens, 
(Goel et al., 2005; Mansour and Mossa, 2011; 
Mossa et al., 2011). 

Transfer and compartmentalization of the 
chemical from mother to fetuses through the 
placenta is an important factor for determining 
fetal resorption (Nau and Scott, 1985). Chemicals 
with a molecular weight less than 600 many 
readily transmigrate through the placenta 
(Mirkin, 1973). Every toxic material show the 
ability to penetrate the placenta barrier and thus 
can potentially affected the developing fetuses. 
The umbilical cord is a reservoir of stem cells 
which can be used to treat hematopoietic and 
genetic disorders, meconium and infant urine 
indicating exposure of the human fetuses to 
pesticides (Abu-Qare et al., 2000; Bradman et 
al., 2003). This placenta is a transient structure 
that establishes a functional connection between 
dam and fetuses. This matchless structure 
transfers all the nutrients required for 
development, eliminates fetal metabolic waste 
and synthesize hormones essentials to pregnancy 
(Desforges and Sibley, 2010). Many reports 
established the penetration of insecticides 
through the placenta barrier (Saxena et al., 1981; 
Dewan et al., 2013). 

Also, placenta contains highly specialized 
trophoblastic cells that form a barrier between 
the maternal uterus and the fetuses. This is in 
agreement with the study of Houghton et al. 
(2000) that showed a decrease of placental 
weight parallel to the decrease of fetal body 
weight. A smaller placenta probably has a lower 
blood flow, resulting in significant fetal hypoxia 
that may lead to retarded intrauterine growth 
(Houghton et al., 2000). It is well known that 
insecticides cross the placenta barrier and can 
induce some changes in the development of 
placental structures. Drug or chemical-induced 
placenta injury subsequently result in fetal 
growth retardation resorption or teratogenicity 
(El Ghareeb et al., 2015).  

Our results reveal that administration of 
fipronil at 1/10 and 1/30 LD50 associated with a 
decrease number of implantations and live 
fetuses, and an increased number of dead and 
early resorption. Also, the decrease in number of 
fetuses per mother might be attributed to the 
lack of oval production or of the basic cell 

constituent as a result of toxic material 
administration (Tuchmann, 1975). The exposure 
of pregnancy to pesticides is an important factor 
because it effects on organism, a mother and a 
fetus. Our results testing fipronil induced 
decrease in the number of fetuses as well as 
viable fetuses per mother, decrease in body 
weight and increase in implantation loss. 

 Our results in good agreement with those 
found by many authors applying many different 
toxic xenobiotic such as pesticides, (Pant et al., 
1995; Sharma et al., 2005). It is known that the 
differentiation of the uterus to support embryo 
development and implantation is primarily 
coordinated by progesterone and estrogen, 
(Psychoyos, 1973; Paria et al., 1993). Therefore, 
hormonal alterations by endocrine disruptors 
such as CPF may interfere with blastocyst 
survival and implantation. It causes oxidative 
stress, this would destroy and damage the 
fallopian tube (Guney et al., 2007). This would 
cause an unfavorable environment for implantation 
of the blastocysts and prevent transportation of 
embryo into the uterus (Guney et al., 2007). 
Increase frequency of micronucleus lead to 
decrease in embryo cell number that is due to 
cytogenetic damage in the blastocyst (Tian and 
Yamauchi, 2003). 

The fore and hind limbs not only showed 
lower degree of ossification but also because 
shorter as compared with the corresponding 
bones of the control fetuses. The reduced 
ossification of fetal skeletons may be a probable 
cause to lower fetal weight. Similar relationship 
between reduced fetal body weights and 
retarded ossification of the skeleton has been 
reported by Murray et al. (1979) following 
exposure to carbaryl in rabbits and mice. 
Incomplete ossification of most bones may be 
related to the effect of insecticide on calcium 
metabolism and/or bone morphometry by 
reducing the supply of calcium and magnesium 
ions to the growing fetuses thereby reducing 
retardation in the bone development (Andrews 
and Gray, 1990).  

Moreover, the delay in ossification of 
skeletal system may be associated to the delay in 
fetal growth in the high dosed group. More 
attention should be paid to the possible effects 
of various toxic substances found in the 
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environment; particularly those with low 
toxicity that are present in food and water as 
they could induce marked changes at the cellular 
level (Tezak et al., 1992). In general, the use of 
pesticides either of natural origin or traditional 
are must be controlled to avoid any hazards to 
the living especially humans. Due to the critical 
roles of reproductive hormones in reproductive 
process and embryonic development, the 
hormones imbalance may increase the rates of 
stillbirth, resorption and implantation loss (Kim 
et al., 2005). Recently, a novel study demonstrated 
that the exposure of organo phosphates breaks 
the balance of redox system and results in 
oxidative stress, a cytotoxic consequence of 
oxyradical and oxidant formation that usually 
cause extensive DNA damage (Manel et al., 
2016).  

The crosslinking of DNA is a type of DNA 
damage that is hard to be repaired, or repaired 
by error prone pathway but with great chance of 
mutagenesis. Additionally, elevated genomic 
damage is implicated in pesticide induced 
neurotoxicity (Mansour and Mossa, 2010b). Our 
results evidenced that the pesticides caused 
significant loss in fetal weight compared with 
the control this may be due to the toxicity of the 
pesticide itself (Manson and Kang, 1989) or 
may be explained by the decrease in food and 
water intake due to stress induced by exposure 
to repeated doses.  

Harbison (1980) divided the critical period 
during mammalian development into an 
embryonic period and a fetal development 
period with most organogenesis complete during 
the trimester. Thus, the susceptible period for 
production of congenital malformation is the 
first trimester of pregnancy which is the stage of 
organ differentiation. Chemical teratogenensis is 
a challenging new area of toxicology. Some 
contaminants to which mammals may be 
exposed in the general environment or through 
occupational contact are teratogenics. Therefore, 
it seems wise to avoid exposure to these 
substances during pregnancy, particularly during 
the first trimester. It is important to be aware of 
the effect of pollutants at all stages of an 
organism life cycle before any statement can be 
made regarding concentration. (Weis and Weis, 
1977). Such researches can serve in safety 
evaluation of toxic material to determine the 

maximum level at which no delectable 
deleterious effect can be observed, the so-called 
“maximum no effect level” (FDA, 1970). 
Evaluation of fetotoxicity/teratogenicity hazards 
represents an initial determination of 
approximate safety factor and assessment of a 
no-observed teratogenic effect dose level 
(Wang, 1988).  
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 (Rattus norvegicus) د الفيبرونيل على الجرذان البيضاء ــة لمبيـــة الجنينيـــوھيــــالتأثيرات التش

 ١ سماح سعيد عرفه-٢ ھالة جبر متولى-١ إبراھيم محمود عمار-١ جمال السيد أبو الغار-١آمال عبد العزيز عيسى

  مصر-ة جامعة المنوفي -  كلية الزراعة-قسم المبيدات  -١

  مصر-  جامعة القاھرة- كلية الطب - سم كلينيكال باثولوجي ق-٢

الجرذان البيضاء الحوامل الجرعات ناث  إعطاءإ الجنينية لمبيد الفيبرونيل عن طريق ةتمت دراسة التأثيرات التشوھي
 من اليوم  الفترةي المعاملة ف، تمت)LD50 0.7 mg/kg b.wt 1/30(و) LD50 2.1 mg/kg b.wt 1/10(تحت المميتة 

جنة ثير مبيد الفيبرونيل على ا�أ اليوم العشرين لتقدير تي تم ذبح الفئران ف، من فترة الحملالخامس عشرلى اليوم إ السادس
جنة الحية  طول ووزن ا�ي ووجد نقص ف،(LD50 1/30 ,1/10)ناث عند الجرعات السابقة  وزن ا�يووجد نقص ف

سيج كل من  نيظھرت الدراسات التشريحية وجود ظاھرة الفم المشقوق ونقص فأ و، الجرعات السابقةيبصورة معنوية ف
 الضلوع وغياب الفقرات ي عدم اكتمال عظام الجمجمة وقصر فيظھر الفحص الھيكلأ و، والكبدتينالقلب والرئتين والكلي

 .ماميةطراف الخلفية وا�ة مع غياب عظمة القص وسªميات ا�العصعصي

 ــــــــــــــــــــــ
 :المحكمــــون

 . جامعة المنوفية– كلية الزراعة –أستاذ المبيدات  أنــور الســـيد الشـــيخ. د. أ-١
 . جامعة الزقازيق– كلية الزراعة –أستاذ المبيدات المتفرغ  رفعت مصطفى شريف .د. أ-٢


