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Abstract 

Teratogenic effects and histopathological changes of imidacloprid and dimethoate was 

assessed by exposing female mice by IMI (1.5 milligram per gram of body weight (mg/g b.w.), 

2.3mg/g b.) and dimethoate (1.6mg/g, 2.4mg/g b.w.). Mice were kept at 22 ± 2oC temperature. 

Light and dark cycle was also controlled. Female mice were orally treated with pesticides that 

was mixed in their feed. On 18th day mice were dissected for morphological analysis of fetuses, 

for the histopathological analysis liver and kidney of female mice were extracted. Highest 

variations were observed in weight (0.73 ± 0.19 g), length of fore limbs (5.62 ± 0.06 mm), 

length of hind limbs (6.02 ± 0.09 mm), length of tail (8.26 ± 0.13 mm), head circumference 

(18.22 ± .30 mm2 ) and body length (16.37 ± .21) mm of group that was treated with higher 

dosage of IMI (2.3mg/g b.w.). In other treated group less variations were observed. 

Histopathology of liver of treated groups revealed hydropic degeneration, cytoplasmic 

vacuolation and central vein dilation, while congested vessels, inflammation and bowman’s 

capsule with irregular structure were observed in histopathology of kidney of treated groups. 

This study reveals that chemical pesticides have teratogenic effects on mammals so bio 

pesticides should be preferred for safety purposes. It is suggested that bio pesticides should be 

used to protect biodiversity and female’s workers in field should be careful during their 

gestation period. 
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Introduction 

Teratology is the branch which deals with 

the malformations during embryonic life 

[1]. These malformations are caused by the 

agents which are known as teratogens [2]. 

There are different types of teratogens, one 

of them is pesticides [3]. Pesticides are 

agents which are used to control pest and 

unwanted creatures (insects, fungi) in crops 

but they also have lethal effects [4, 5], their 

long-term exposure causes tumors, 

abortions and teratogenic effects [6]. 

Imidacloprid is a pesticide that belongs to 

neonicotinoids [7], which interferes with 

the transmission of nerve impulse [8]. It is 

most effective for sucking as well as for 

biting insects [9]. Worldwide use of IMI 

enhances the chances of its exposure to 

human [10]. It has mutagenic effects on 

animals and humans. It also causes cramps, 

weakness and fatigue. It has effect on testis 

of animals even it can cause infertility in 

animals at its higher dosage [11]. 

Developmental abnormalities were 

observed in chicks by the exposure of 

imidacloprid [12, 13]. Swimming activity 

http://dx.doi.org/10.19045/bspab.2023.120002
mailto:sairaaafzal926@gmail.com
http://dx.doi.org/10.19045/bspab.2023.120002


Javed et al. 

12 

of larvae of zebra fish was decreased when 

they were exposed to IMI [14]. Histological 

study showed Clustering, pyknosis and 

karyolysis in chicks that were exposed by 

IMI [15]. Dimethoate is another pesticide 

which belongs to organophosphorus 

compounds and Its direct exposure affects 

the swimming activity of aquatic organisms 

[16]. It causes blockage of neuromuscular 

transmission. It also disturbs reproductive 

system and semen quality of rodents [17] 

and inhibition of acethylcholine esterase 

enzyme [18]. It was familiarized for insects, 

mites and aphids. Defects in brain and heart 

were observed in chicks when they were 

exposed with the dimethoate [19]. 

Histopathological examination showed 

degeneration of seminiferous tubules rats 

[20], clowdy swellings in gills of Ham [21]. 

Exposure of dimethoate caused the 

infiltration in liver of embryos of chicks 

[22]. This study was done to check 

teratogenic effect of imidacloprid and 

dimethoate.  

Materials and Methods 

Experimental animals 

Twenty-five animals in which 15 were 

females and 10 were males. They were 

bought from University of Veterinary and 

Animal Sciences - UVAS Lahore. These 

animals were held in steel cages, they were 

placed at 22 ± 2oC temperature and were 

exposed to 12 hours dark and light cycle. 

Firstly, estrus cycle was identified by visual 

method. Then after identification of estrus 

cycle two females were kept with 1 male in 

cage for a night for mating. Then mating 

was confirmed by vaginal plug and they 

were marked as gestation day 0. Then these 

females were treated with different 

treatments. 

Treatment groups 

Two doses of imidacloprid (1.5 mg/g, 2.3 

mg/g of b.w.) and dimethoate (1.6 mg/g, 2.4 

mg/g of b.w.) were administered orally to 

mice by mixing them in poultry feed 

number 14 and were diluted with help of 

vegetable oil and water.  One group was 

control group. This feed was given from 

gestation day (GD) 0 to 18. Then on 18th 

day mice were dissected for 

histopathological examination and 

morphometric analysis. 

Extraction of fetuses and 

histopathological analysis 

After 18th day of gestation weight of female 

mice was measured and then ether was used 

to anesthetize [10]. Then uterus was flushed 

to extract fetuses after dissection and then 

fetuses were placed in bouin’s solution 

[23]. Morphometric changes were analyzed 

by binocular microscope. Digital camera 

(Canon DMC-TZ15 of 3445×2592 was 

used. After dissection organs (liver, kidney) 

were extracted for histopathological 

analysis. Organs were processed by 

following method [24].  

Statistical Analysis 

Data was evaluated by ANOVA (SPSS, 

20), data was analyzed by p<0.05 to check 

the effect of imidacloprid and dimethoate. 

Result and discussion 

Morphometric and histopathological 

observations 

Control group 

Total thirty-six fetuses were extracted from 

control group. In this group normal 

morphology of fetuses with well-developed 

organs was observed. Their fore limbs, 

hindlimbs, head texture and tail were 

normal while sense organs were also clear. 

On abdominal region protrusions with 

wrinkles were observed (Fig. 1). 

Morphometric analysis also showed their 

normal development. In control group 

average weight was 1.07 ± 0.20 g. Average 

length of fore limbs was 6.74 ± 0.10 

millimeter and of hindlimb was 7.52 ± 0.08 

mm. Average length of tail in this group 

was 10.28 ± .130 mm and head 

circumference of 23.93 ± .45 mm2 was 

recorded. Body length of fetuses in control 

group was 18.99 ± .17 mm (Table 1 & 2). 

Histopathology of liver in this group 

showed hepatic lobule and hepatocytes 

were observed which was normal (Fig. 2). 

Normal capsule with no inflammation and 

necrosis was observed in the 

histopathology of kidney of control group 

(Fig. 3). 
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Imidacloprid (low dose) 
Total thirty fetuses were extracted from 

group in which 1.5 mg/g of b.w. of 

imidacloprid was given to female mice. 

Malformations were observed in the limbs 

while their sense organs were clear in their 

appearance. Pigmentation was seen on skin 

particularly on their thoracic region (Fig. 

4). Morphometric analysis also showed 

their normal development only small 

deviation was observed from control group. 

In this group average weight was 1.07 ± 

0.16 g. Average length of fore limbs was 

6.72 ± 0.12 mm and of hindlimb was 7.38 

± 0.12 mm. Average length of tail in this 

group was 10.19 ± 0.16 mm and head 

circumference of 22.52 ± .36 mm2 was 

recorded. Body length of fetuses in control 

group was 18.80 ± .24 mm (Table 1 & 2). 

Cytoplasmic vacuolation was observed in 

histopathology of liver and nucleus was 

seen in periphery (Fig. 5). Chronic 

inflammation and degeneration of tubules 

were seen in histopathology of kidney of 

this group (Fig. 6). 

Imidacloprid (high dose) 

Total thirtythree fetuses were extracted 

from group in which 2.3 mg/g of b.w. of 

imidacloprid was given to female mice. 

Variations in length of fore limbs, hind 

limbs, head circumference, tail and body 

were seen as compared to control group. 

Sense organs were clear in their 

appearance. Scaly and wrinkled skin was 

observed in abdominal region (Fig. 7). 

Morphometric analysis also showed 

deviation from control group. In this group 

average weight was 0.73 ± 0.19 g. Average 

length of fore limbs was 5.62 ± 0.06 mm 

and of hindlimb was 6.02 ± 0.09 mm. 

Average length of tail in this group was 

8.26 ± 0.13 mm and head circumference of 

18.22 ± .30 mm2 was recorded. Body length 

of fetuses in control group was 16.37 ± .21 

mm (Table 1 & 2). Histopathology of liver 

showed congested sinusoid with RBCs and 

degenerated hepatocytes (Fig. 8). 

Histopathology of kidney revealed 

degeneration of tubules and inflammation 

(Fig. 9). 

Dimethoate (low dose) 

Total twentyseven fetuses were extracted 

from group in which 1.6 mg/g of b.w. of 

dimethoate was given to female mice. 

Variations in length of fore limbs, hind 

limbs, head circumference, tail and body 

were seen as compared to control group. 

Morphometric analysis also showed 

deviation from control group. In this group 

average weight was 0.91 ± 0.26 g. Average 

length of fore limbs was 6.36 ± 0.13 mm 

and of hindlimb was 6.93 ± 0.14 mm. 

Average length of tail in this group was 

9.03 ± 0.16 mm and head circumference of 

19.58 ± .43 mm2 was recorded. Body length 

of fetuses in control group was 18.26 ± .21 

mm (Table 1 & 2). Cytoplasmic 

vacuolation with peripheral nucleus was 

observed in histopathology of liver (Fig. 

10). Degeneration in tubules and congested 

vessels were observed in the histopathology 

of kidney (Fig. 11). 

Dimethoate (high dose) 

Total thirtytwo fetuses were recovered 

from group in which 2.4 mg/g of b.w. of 

dimethoate was given to female mice. 

Variation in length of limbs, head 

circumference, tail and body were seen as 

compared to control group. Loosen skin 

with pigmentation was also revealed (Fig. 

12). Morphometric analysis also showed 

deviation from control group. In this group 

average weight was 0.82 ± 0.19 g. Average 

length of fore limbs was 5.82 ± 0.07 mm 

and of hindlimb was 6.25 ± 0.58 mm. 

Average length of tail in this group was 

9.03 ± 0.12 mm and head circumference of 

18.58 ± .30 mm2 was recorded. Body length 

of fetuses in control group was 17.42 ± .17 

mm (Table 1 & 2). Histopathology of liver 

showed steatosis, vesicles and dilation of 

central vein (Fig. 13). Histopathology of 

kidney revealed inflammation and irregular 

bowman capsule (Fig. 14). 

We used two different concentrations of 

imidacloprid and dimethoate to check out 

their teratogenic effects. In our findings 

minor changes were observed at 1.5mg/kg 
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of b.w. of IMI which is related to [25] 

according to them that lower dose of IMI 

had no lethal effects. In our research more 

dangerous effects were observed at 2.3mg 

of IMI. This is related to [12, 26], they 

found out lethal effects on chicks at higher 

doses of IMI. Our study is also related to 

[27], they showed that lethal effects of IMI 

increased with dose. 

On the other hand our study proved that 

higher dose of dimethoate had more 

pronounced effects than lower dosage. This 

is according to the [28], they found the 

lethal effects of dimethoate at higher 

concentration. 

For histopathological analysis liver and 

kidney of female mice were treated with the 

different doses of IMI and dimethoate. 

After treatment of these two pesticides 

these organs were extracted and compared 

with control group. Control group showed 

normal hepatocytes in control group (Fig. 

15). In our findings liver showed congested 

cells and vacuolation hen treated with IMI 

this is agreed with [29], they discovered the 

degeneration of cells in liver when treated 

with IMI. The liver of female mice which 

was treated with dimethoate cytoplasmic 

vacuolation, steatosis and vein dilation it 

coincides [20], who evaluated the 

cytoplasmic vacuolation. 

Kidney of control group was normal in 

appearance as compared to control group 

while kidney of mice which was treated 

with IMI revealed inflammation and 

degeneration it was according to study of 

[30], they found degeneration in tubules of 

kidney. On the other hand inflammation as 

well as degeneration were observed in 

kidney of mice which was treated with 

dimethoate these results were matched with 

the [31], they revealed degeneration of 

tubules after treatment of dimethoate.

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Macrophotograph of 18th day fetuses of control group showing normal 

development of Hind limbs (H), Fore limbs (F), Ears (E), Eyes (Ey) and Tail (T) 

 

Table 1. Morphometric Analysis of 18-day-old Mice Fetuses Recovered from Pregnant 

Mice, Administrated Orally with Different Concentrations of Imidacloprid and 

Dimethoate during Gestation (Mean ± S.E.M) 

Dose Groups∆ 

Number of 

Implantations 

(N) 

Body 

Weight 

(g± S.E.) 

Body 

Length 

(mm± S.E.) 

Head 

Circumference 

(mm²± S.E.) 

Control 36 1.07±.20d 18.99±.17c 23.93±.45b 

Imidacloprid (1.5mg/g of b.w.) 30 1.07±.02d 18.80±.24c 22.52±.36b 

Imidacloprid (2.3mg/g of b.w.) 33 0.73±.19a 16.37±.21a 18.22±.30a 

Dimethoate (1.6mg/g of b.w.) 27 0.91±.26c 18.26±.21c 19.58±.43a 

Dimethoate (1.6mg/g of b.w.) 32 0.82±.19b 17.42±.17b 18.58±.30a 
Different superscript shows significance (p< 0.05) and similar superscript indicates non-significance (p > 0.05) 

Tukey’s Test 
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Table 2. Morphometric Analysis of 18-day-old Mice Fetuses Recovered from Pregnant 

Mice, Administrated Orally with Different Concentrations of Imidacloprid and 

Dimethoate during Gestation (Mean ± S.E.M) 

Dose Groups∆ 
Forelimb Size 

(mm±S.E.) 

Hindlimb Size 

(mm±S.E.) 

Tail Length 

(mm±S.E.) 

Control 6.74±.10a 7.52±.08c 10.28±.13c 

Imidacloprid (1.5mg/g of b.w.) 6.72±.12a 7.38±.12c 10.19±.16c 

Imidacloprid (2.3mg/g of b.w.) 5.62 ±.06a 6.02 ±.09a 8.26 ±.13a 

Dimethoate (1.6mg/g of b.w.) 6.36±.13a 6.93 ±.14b 9.03 ±.16b 

Dimethoate (1.6mg/g of b.w.) 5.82 ±.07a 6.25 ±.58a 9.03 ±.12b 
Different superscript shows significance (p< 0.05) and similar superscript indicates non-significance (p 0.05) 

Tukey’s Test 

 

 

 

 

 

 

 

 

 

Figure 2. Macrophotograph of 18th day fetuses of group of 1.5 mg/g b.w.  of IMI showing 

normal development of Hind limbs (H), Fore limbs (F), Ears (E), Eyes (Ey), Tail (T), 

pigmentation and deformation in limbs 

 

 

 

 

 

 

 

 

 

 

Figure 3. Cross section of liver of group of 2.3 mg/g b.w. under light microscope at 

magnification power of 100x showing hydropic degeneration 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Macrophotograph of 18th day fetuses of group of 1.6 mg/g b.w.  of dimethoate 

showing normal development of Hind limbs (H), Fore limbs (F), Ears (E), Eyes (Ey), Tail 

(T) and abnormal development under tail 
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Figure 5. Cross section of kidney of control group under light microscope at 

magnification power of 100x showing normal structure of nephron 

 

 

 

 

 

 

 

 

 

 

Figure 6. Cross section of kidney of group of 2.3 mg/g b.w. under light microscope at 

magnification power of 100x showing inflammation and tubular degeneration 

 

 

 

 

 

 

 

 

 

 

Figure 7. Cross section of liver of group of 2.4 mg/g b.w. under light microscope at 

magnification power of 100x showing dilation of central vein with vesicles 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Macrophotograph of 18th day fetuses of group of 2.3mg/g b.w. of IMI showing 

normal development of Hind limbs (H), Fore limbs (F), Ears (E), Eyes (Ey) , Tail (T) and 

scaly skin 
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Figure 9. Macrophotograph of 18th day fetuses of group of 2.4 mg/g b.w.  of dimethoate 

showing normal development of Hind limbs (H), Fore limbs (F), Ears (E), Eyes (Ey), Tail 

(T) and pigmentation 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Cross section of liver of group of 1.5mg/g b.w. under light microscope at 

magnification power of 100x showing cytoplasmic vacuolation with periphery nucleus 

 

 

 

 

 

 

 

 

 

 

Figure 11. Cross section of liver of group of 1.6 mg/g b.w. under light microscope at 

magnification power of 100x showing tubular degeneration and cytoplasmic vacuolation 

 

 

 

 

 

 

 

 

 

 

Figure 12. Cross section of liver of control group under light microscope at magnification 

power of 100x showing normal hepatocytes 
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Figure 13. Cross section of kidney of group of 1.5mg/g b.w. under light microscope at 

magnification power of 100x showing tubular degeneration 

 

 

 

 

 

 

 

 

 

 

Figure 14. Cross section of kidney of group of 1.6 mg/g b.w. under light microscope at 

magnification power of 100x showing congested vessels 

 

 

 

 

 

 

 

 

 

 

Figure 15. Cross section of kidney of group of 2.4 mg/g b.w. under ligh microscope at 

magnification power of 100x showing infiltration and tubular degeneration 

 

Conclusion and Recommendation 

According to this study imidacloprid at its 

low dose had slight variations in growth of 

fetuses than control group while its high 

dose had more dangerous effects. On other 

hand teratogenic effects were also observed 

by dimethoate at low and high doses. 

Histopathology also revealed adverse 

effects of both pesticides on liver and 

kidney. It is suggested that bio pesticides 

should be used to protect biodiversity and 

female’s workers in field should be careful 

during their gestation period. 
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