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Abstract 

HE PURPOSE of the study was to assess the toxic effects of the imidaclopri  (IMI) in mice, 

as well as on their pups, by determining the LD50 using the Dixon method, measuring motor 

activity and neurobehavioral, supported by histological sections of the brains of pups. The 

oral LD50 dose in both males and females was 113.15 and 107.2 mg/kg respectively. The treated mice 

with acute doses of IMI showed signs of poisoning represented by salivation, nasal discharge, 

lacrimation, dyspnea, itching, lethargy, piloerection, tremor, Straub tail, and convulsion in 20 to 100% 

of the animals. Ranging between oral treatment of pregnant mothers with the IMI at doses of 11 and 

34 mg/kg from the 7th to the 15th day of pregnancy led to defects in behavioral measurements, 

represented by: significant delayed growth differences in the times of pinna opening, lint growth, eye-

opening in the treated groups compare to the control group. Also, there was a significant elongation in 

time postnatal behavior tests which included surface righting reflex and a cliff avoidance test, 

moreover, the other behavioral tests including the olfactory discrimination test and swimming 

performance test showed significant differences in lowering of scores in lowering of the sources 

between treated and control groups as well as histopathological changes in the pups’ brains  

represented by vacuolization in the cortex of the cerebrum, periaxonal edema, neuronophagia, and 

glial cell satellitosis around neurons, liquefactive necrosis in the cortex of cerebrum with periaxonal 

edema, glial cells' satellitosis of neurons, gliosis, and neuronophagia. Its concluded that IMI has 

toxicological effects represented by developmental and neurobehavioral defects enhanced by 

histological changes in mice. 
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Introduction  

Insecticides have been widely used in veterinary and 

agricultural settings, resulting in a variety of 

environmental disturbances. Their residues can linger 

in food for extended periods, leading to cancers, 

neurological, respiratory, and reproductive problems 

[1,2] .  

One broad-spectrum neonicotinoid insecticide, 

imidacloprid [Imidacloprid (1-(6-chloro-3-

pyridylmethyl)-N-nitro-imidazolidin-2-

ylideneamine)-IMI] is a popular and efficient 

neonicotinoid, prevents acetylcholine from 

transmitting impulses between nerves by 

competitively inhibiting the nervous system's 

nicotinic receptors. This builds up choline in the 

nerve endings, which causes the nervous system to 

remain stimulated continuously, eventually 

paralyzing and killing the insect [2].  

Neonicotinoids, a novel family of insecticides 

with structural similarities to nicotine, were 

developed in response to the developmental 

neurotoxicity caused by the formerly commonly used 

organophosphate pesticides. Given their alleged 

predilection for insects over vertebrate nicotinic 

cholinergic receptors, neonicotinoids are thought to 

have lessened this toxicity as compared to 

organophosphorus insecticides [3]. Furthermore, 

there was a correlation with the nicotinic receptors 

found in mammalian neurons. Because 

neonicotinoids selectively bind to nicotinic receptors 

in insects while having less of an impact on nicotinic 

receptors in vertebrates, they are a well-liked 

substitute for organophosphorous substances in 

agriculture [4,5]. It is thus thought that fish, birds, 

and mammals have lower toxicity profiles for 

imidacloprid and other neonicotinoids. Although it is 

not very harmful to animals, exposure has a negative 

health consequences may occur, including 
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gastrointestinal problems and neurotoxic effects[6]. 

As well as immunotoxic, reproductive, mutagenic, 

and teratogenic consequences with extended 

exposure [7,8]. While some research on the 

neurotoxic potential of IMI in rats has been 

conducted1 [9,10]. It is imperative to learn more 

about how age affects the neurobehavioral response 

to IMI exposure in rats [11]. Given that both adults 

and children may be regularly exposed to IMI 

through food, drink, or direct contact with pets, as 

well as previous findings indicating that the effects 

of other pesticides vary with age [12]. Based on 

research on animals, it is regarded as somewhat 

dangerous and may be absorbed by eating cutaneous 

application, or inhalation [1,2]. The widespread, 

careless usage of IMI worldwide, owing to its 

unchecked use and enduring presence in the 

environment, IMI has found its way into our food 

chain. Consequently, the individual who is 

occupationally exposed faces a considerable hazard 

[5,8 and 9]. The purpose of this study was to 

elucidate the detrimental developmental and 

behavioral consequences of imidacloprid in mouse 

pups, as studies on the neurotoxicity of IMI have not 

yielded definitive results. The particular objectives of 

this work were to investigate the idea that prenatal 

exposure of mice to non-teratogenic doses of 

imidacloprid treatments causes mild neurotoxic 

effects that will show up as abnormal behavior 

during postnatal development. 

Material and Methods 

Ethics 

According to the ethical code number UM. VET. 

2021.074. from the Scientific Council of the 

Department of Physiology, Biochemistry, and 

Pharmacology, College of Veterinary Medicine, 

University of Mosul, Iraq, the use of experimental 

animals and the trials were  

Animals 

 Eighty-three adult white male and female mice, 

weighing between 20 and 34 grams, who were 

between the ages of 60 and 90 days. The remaining 

105 pups were kept in an animal housing with a 

12/12-hour light-dark cycle, free access to food and 

water.  

Imidacloprid preparation   

 Imidacloprid (emulsified   commercial pesticide, 

20% concentration, from  ; Al-yammama company, 

and batch number 19133, Jordan) is diluted, with 

distilled water; every day before use. 10 ml/kg B. 

Wt. of the medication was administered orally.           

The oral median lethal dosage (LD50) of 

imidacloprid in adult female mice was determined 

using an up-and-down technique [13]. 

    Six adult female mice (22-23 grams.bw.) were 

used in this experiment. The first mouse was dosed 

with 200 mg of imidacloprid  orally, and after 24 

hours of dosing, we noticed that the mouse remained 

alive(O) or died (X) . This dose was chosen based on 

preliminary experiments to determine the average 

lethal dose using the ascending and descending 

method for 3 mice after changing the result died or 

live and versa and calculating imidacloprid LD50 

relying on Dixon's equation and diagram [13].   

LD50 =Xf +Kd, in which Xf: the last dose, K: the 

tabular value, and d: is the value of the dosage rises 

or falls. 

The oral median lethal dosage (LD50) of 

imidacloprid in adult male mice was determined 

using an up-and-down technique. 

   There were seven adult male mice utilized, whose 

weights varied from 28-37 grams. The first mouse 

was dosed with 200 mg of imidaclopride orally, and 

after 24 hours of dosing, we noticed that the mouse 

remained alive(O) or died (X) . This dose was chosen 

based on preliminary experiments to determine the 

average lethal dose using the ascending and 

descending method for 3 mice after changing the 

result died or live and versa and calculating 

imidacloprid LD50 relying on Dixon's equation and 

diagram [13-15].  

Recorded signs of  acute poisoning  of imidacloprid 

in both female and male adult mice  

The study included a group of twenty male and 

twenty female mice, weighing between 22 to32 g. 

The mice were given oral doses, and four hours later, 

the mice were monitored and the acute toxic 

symptoms of imidacloprid were noted. These groups 

included the following: 

Imidacloprid's 60% LD50 acute poisoning effects:  

Twenty mice divided into two groups: 1st group 

10 adult female mice orally dosed with imidacloprid 

at (68 mg/kg), While the 2nd group: 10 adult male 

mice were administered orally with imidacloprid at 

(64 mg/kg.). 

Imidacloprid's 80% LD50 acute poisoning effects:  

Another twenty mice divided into two groups: 1st 

group: 10 adult female mice administered orally with 

imidacloprid at( 90 mg/kg). In the 2nd group: 10 

adult male mice were administration  orally with 

imidacloprid at (85 mg/kg ). 

Effects of imidacloprid on the neurobehavioral tests 

in mice pups from pretreating pregnant mothers 

Fifteen mature female mice (mothers; 24 to 36 g 

b.w.) are divided to 3 groups: The 1
st
  group served 

as control, while the second and third groups are 
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treated with  imidacloprid at dose of 11.3 mg/kg 

(10% of LD50) and  34 mg/kg (30% of LD50) 

respectively. Before treatment of all groups,   vaginal 

smears     were taken to determine estrus, to find out 

the time required to allow males for mating to get 

pregnant animals. The treatment of the pregnant mice 

was treated from day 7 till day 15. After birth, the 

pups(105) were subjected to many measurements 

including: the earlobe opening time, lint growth time, 

eye-opening time. Moreover, the following 

neurobehavioral tests were included : At the fifth 

postnatal day, the puppy was placed in dorsal 

recumbency and timed until it successfully righted 

itself on all four feet. The puppy was allowed a 

maximum of two minutes to complete the test. This 

test assesses the integration of neuromotor reflex and 

vestibular function  [16-20 ].                                        

Cliff avoidance test: This test is conducted on the 6th 

post-natal day (PND) by placing the pup close to the 

edge of a table that is high off the ground while 

observing and recording the time it takes to move 

away from the edge by turning backward, two 

minutes was maximum time given to the puppy to 

complete this test  [21 ] 

Olfactory discrimination of home-nest odor test: this 

test measures nest-seeking the apparatus consists of a 

plastic container (35×13×12 cm), with two small bins 

in the side, each one on one side which held bedding, 

The container has a bin at one end that held dirty 

bedding from the test puppies' home cage and a bin 

at the other end that held clean bedding. a wire mesh 

covering the plastic container, with an empty space 

in the middle. The pup (9th PND) was positioned on 

the centrally marked area above the vacant area, and 

the maximum amount of time permitted was two 

minutes. The pup had to cross the prescribed line 

with its front paws and head in order to enter the side 

of the home cage bedding   [16 -20 ].   

Swimming performance test:  1
th 

PND : This test 

evaluates how well nerve high centers and 

neuromuscular responses coordinate in response to 

stressful situations. It is conducted by dropping a 

mouse into a glass aquarium with water that is 30 cm 

high and 29–30 degrees Celsius for five to ten 

seconds, then watching the mouse and recording the 

results    [21,22]. 

Histopathology: After completion of the behavioral 

measurements young mice were anesthetized with 

ether and their skulls were opened to extract the 

whole brains of all groups which were processed for 

histopathological examination [17,24]. 

Statistical analysis 

   Using the statistical analysis tool SPSS version 16, 

the parametric findings were first submitted to a least 

significant difference test and then a one-way 

analysis of variance (ANOVA) test version 16.0. The 

Fisher exact test and Mann Whitney U test were used 

to statistically assess the non-parametric findings, 

with a P<0.05 threshold of significance. 

Results 

The oral median lethal dosage (LD50) of 

imidacloprid in adult female mice was determined 

using an up-and-down technique 

The  acute LD50 of IMI  in adult female mice 

was 113.15 mg/kg, while in adult male mice was 

107.2 mg/kg orally, mice treated with IMI showed 

signs of toxicity  represented by salivation, 

lacrimation, gasping, tremors, muscle fasciculation, 

convulsions, straub tail, piloerection, ruffled fur, 

lethargy and finally death may happen  at extremely 

toxic doses (Table 1 ).  

Record signs of  acute poisoning  of imidacloprid in 

both female and male adult mice 

   Oral administration of IMI in adult female and 

male  mice at doses 68 ,90.5 and 64,85.5  mg/kg led 

to appearance  of acute  toxic signs that includes 

salivation, nasal discharge, lacrimation, dyspnea, 

itching, lethargy, piloerction, tremor, straub tail and 

convulsion in percentage ranging between 20 

to100%  (table 2) . While the doses 90.5 and 85.5 

mg/kg causes significant decrease in the onset of 

symptoms, tremor and convulsion time compared 

with group treated with dose 68mg /kg, as well as the 

Death ratio were 30% and 40 % respectively  

(table2).  

Effects of imidacloprid on the neurobehavioral tests 

in mice pups from pretreating pregnant mothers 

Oral treatment for pregnant mothers with the IMI 

at doses of 11 and 34 mg/kg from the 7
th

 to 15
th

 day 

of pregnancy led to defects in behavioral 

measurements, represented by: significant delayed 

growth differences in the times of pinna opening, lint 

growth, eye-opening between treated groups 

compare with control group. Also, there was 

significant elongation in time postnatal behavior tests 

which included surface righting reflex and a cliff 

avoidance test, the other behavioral tests including 

the olfactory discrimination test and swimming 

performance test showed significant differences in 

lowering of scores between treated groups compared 

with the control group table 3. 

Histopathological finding 

 Oral treatment for pregnant mothers with the IMI at 

doses of 11 mg/kg (10%) from the 7th to the 15
th

 day 

of pregnancy led to the appearance of 

histopathological changes in the pups brain 

represented by vacuolization in the cortex of the 

cerebrumperiaxonal edema, neuronophagia, and glial 
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cell satellitosis around neurons (Fig. 2).while the 

dose of 34 mg/kg (30%) causes liquefactive necrosis 

in the cortex of cerebrum with periaxonal edema, 

satellitia’s by glial cells around neurons, 

neuronophagia, and gliosis are (Fig. 3). 

Discussion 

Neonicotinoids, such as IMI, are well-known for 

their remarkable efficacy against a variety of pests as 

well as their very low toxicity to mammals. 

However, because they agitate insects by changing 

their nicotinic acetylcholine receptors (nAChRs), 

mammals may also experience disruptions to the old 

receptors [25]. 

In the present study the acute oral LD50 of IMI in 

female and male mice are (113and 107) mg/kg 

respectively while in the previous study, the LD50 

was 130 in males and 170 mg/kg in females [26] , the 

difference in mean lethal dose values is due to 

differences in the sex, strains, and species-specific 

detoxification processes [27 ] . 

The symptoms of cholinergic poisoning seen in 

our mice correspond to those studies elsewhere in 

mice that were severely poisoned with IMI [28],  IMI 

works to prevent acetylcholine from transmitting 

impulses between nerves by competitively inhibiting 

the nicotinic receptors of the nervous system, leading 

to the accumulation of choline in the nerve endings, 

resulting in continuous stimulation of the insect’s 

nervous system, followed by paralysis and death of 

the insect[28].As well as its association with the 

nicotinic receptors of neurons in mammals [28]. 

According to Tomizawa and Casida (2005) the 

agonist nature of IMI at nicotinic acetylcholine 

receptors (nAChR) causes neuromuscular paralysis, 

which is correlated with tremors, convulsions and 

high respiration rates. Additionally, the rapid onset of 

toxic symptoms (within 8–14 min) and rapid 

absorption (92–95% within 1 hour) of IMI are 

correlated [29], because mammals have resistant 

nicotinic receptor subtypes compared to insects and 

the blood-brain barrier protects the central nervous 

system, animal studies show comparatively low 

toxicity to mammals [29]. 

Untargeted animal species, many dietary 

contaminants, and environmental pollutants can 

cause oxidative stress and inflammatory responses in 

the animal brain, which can result in neurobehavioral 

problems [30-34]. The pups of moms receiving IMI 

treatment showed comparable behavioral changes. 

These abnormalities in neurobehavior may indicate 

nervous system malfunction at different anatomical 

locations. The brain tissues of the IMI-treated groups 

showed a variety of pathological changes in the 

current study. The malfunction at various anatomical 

locations in the CNS, PNS, and muscle may be the 

cause of these neurobehavioral deficiencies. 

Increased AChE activity in the brainstem, cortex, and 

midbrain was linked to these alterations. While [3H] 

AFDX 384, a ligand for M2 muscarinic acetylcholine 

receptors, showed a considerable increase in the 

cortex, ligand binding densities for [3H] cytosine for 

α4β2 type nicotinic acetylcholine receptors did not 

alter appreciably  [30,32]. Our work showed that 

exposure to the IMI decreased neuromotor activity 

and impaired cognitive effects, along with 

histopathological changes in the brain, which 

included perivascular edema and neuronophagia, 

periaxonal edema, satellitosis by glial cells around 

neurons and neuronophagia, our results are consistent 

with other studies [35,36]. The pesticide metabolites 

such as desnitro metabolite and nitromethylene 

analog are more toxic in mammals than in insects 

[37]. Yardimci et al. also noted that increased lipid 

peroxidation, decreased GSH content, and decreased 

protein content in the kidneys of male rats exposed to 

IMI may be linked to increased total cholinesterase 

activity. The neuronal degeneration seen during the 

brain histological investigation may be explained by 

the oxidative damage that ensues [38]. 

Conclusion 

The combined findings of the current research 

point to the possibility that exposure of pregnant 

mothers to IMI may cause neurobehaviorally toxic, 

as seen by decreased exploratory behavior, impaired 

locomotor activity, and elevated depressive 

symptoms as well as brain histopathological 

alteration in pups. 
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TABLE 1. Imidacloprid LD50 in male and female mice   

 Male  Female  

Imidacloprid LD50 107.2mg/kg orally 113.15mg/kg orally 

Doses range 200-100mg/kg 200-100mg/kg 

First dose 200mg/kg 200mg/kg 

Last dose 100mg/kg 150mg/kg 

Up and down dose mg/kg 50mg/kg 50mg/kg 

No. of mice 7(xxxooxo) 6(xxoxoxo) 

Onset of toxic signs 8-12 minutes 10-12 minutes 

 

 O: mouse still  a live  , X: mouse dead.  

 

 

TABLE 2. Acute toxicity signs  of imidacloprid in adult female and male mice 

Symptoms of toxicity  Females Males 

68mg/kg 90.5mg/kg 64mg/kg 85.5mglkg 

Salivation and nasal 

discharge 

100% 100% 100% 100% 

Lacrimation 100% 100% 100% 100% 

Dyspnea 100% 100% 100% 100% 

Itching 30% 50% 40% 70%* 

Lethargy 70% 100%* 80% 100%* 

Piloerection 80% 100% 100% 100% 

Tremor 80% 100% 100% 100% 

Straub tail 20% 40% 30% 40% 

Convulsions 30% 60%* 40% 80%* 

Onset of symptoms time 14.3±1.07ac 

minutes 

10.2±0.64*b 

minutes 

12.8±0.69ac 

minutes 

8.7±0.42*b 

minutes 

Onset of tremors 36.8±0.74abc 

minutes 

24.8±0.84*c 

minutes 

28.4±0.97*c 

minutes 

19.2±0.91*ab 

minutes 

Onset of convulsions 58.2±1.31abc 

minutes 

44.8±1.01*c 

minutes 

47.2±0.81*c 

minutes 

39.6±1.05*ab 

minutes 

Dead after 24 hours% 10% 30% 20% 40%* 

Values are mean ± SE for 10 mice / group. 

* The value  differed considerably (p<0.05) from the group receiving (68 mg/kg) imidacloprid treatment. 
a The value differed considerably (p<0.05) from the group receiving( 90.5 mg/kg) imidacloprid treatment  
b The value differed considerably (p<0.05) from the group receiving (64 mg/kg) imidacloprid treatment. 
c The value differed considerably (p<0.05) from the group receiving (85.5 mg/kg) imidacloprid treatment. 

                                                                                                                    

TABLE 3. Neurobehavioral effects of imidacloprid  on mice pups from pretreat pregnant mothers  

Measurements & neurobehavioral 

tests   

Control 11.3mg/kg 34mg/kg 

Pinna opening time(day) 2.23±0.07 2.63±0.13* 3.26±0.18*a 

Lint growth time (day) 3.86±0.13 4.09±0.17 4.65±0.23*a 

Eye opening time (day) 15.23±0.07 15.62±0.13* 16.26±0.19*a 

Surface righting reflex (second) 2.53±0.05 9.93±0.22* 20.27±0.29*a 

Cliff avoidance test  (second) 3.37±0.13 10.79±0.19* 19.77±0.31*a 

Olfactory discrimination test 0.97±0.02 0.62±0.07* 0.38±0.04*a 

Swimming performance test 3.91±0.01 3.25±0.1* 2.60±0.08*a 

Values are mean ± SE for (35) offspring mice from 5 maternal mice/ group. 

* The value differed considerably (p<0.05) from the group administered saline .     
a The value  differed considerably (p<0.05) from the group administered  imidacloprid  ( 11.3 mg/kg). 
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Fig. 1. Image of a control group of mice's brains displaying the cortex of the cerebrum and undamaged neurons (A) 

glial cells (B) and blood vessels (B). H&E stain, 400X. 

 

Fig. 2.  An image of a 10% group of mice's brains demonstrates the cortex of the cerebrum with vacuolization (A), 

periaxonal edema (B), glial cell satellitosis around neurons (C), and neuronophagia (D). H&E stain; 100μm 

scale bar. 

 

Fig. 3. Image of the 30% group of rats' brains cortex displaying liquefactive necrosis (A), periaxonal edema (B), gliosis 

(D), neuronophagia (E), and satellitosis by glial cells surrounding neurons (C). H&E stain; 100μm scale bar 

References 

1- Flower, K.B. Hoppin, J.A. Lynch, C.F. Blair, A. Knott, 

C. and Shore, D.L. Cancer risk and parental pesticide 

application in children of agricultural health study 

participants. Environ. Health. Perspect., 112, 631–635 

(2004).                                                          

2- Kumar, S. Occupational exposure associated with 

reproductive dysfunction. J. Occup. Health., 46, 1–19 

(2004).                                                                                          

3- Sheets, L.P. The Neonicotinoid Insecticides. In: 

Massaro EJ, editor. Handbook of Neurotoxicology, 

Vol. 1. Totowa, NJ: Humana Press; 79–87. Chapter 6 

(2002).   

4 – Tomizawa, M. and Casida, J. Selective toxicity of 

neonicotinoids attributable to    specificity of insect 

and mammalian nicotinic receptors. Annu. Rev. 

Entomol., 48,339–364 (2003).                                                                                                 

5- Tomizawa, M. and  Casida, J. Neonicotinoid insecticide 

toxicology: mechanisms of      selective action. Annu. 

Rev. Pharmacol., 45,247-268 (2005).  



ADVERSE DEVELOPMENTAL AND BEHAVIORAL EFFECTS OF IMIDACLOPRID IN MICE  

Egypt. J. Vet. Sci. Vol. 56, No. 6 (2025) 

1287 

6- Duzguner, V. and  Erdogan, S. Acute oxidant and 

inflammatory effects of imidacloprid on the 

mammalian central nervous system and liver in rats. 

Pestic. Biochem. Physiol., 97, 13–1(2010). 

7- Bhardwaj, S. Srivastava, M.K. Kapoor, U. and 

Srivastava, L.P. A 90 days oral toxicity of imidacloprid 

in female rats: morphological, biochemical and 

histopathological evaluations. Food Chem. Toxicol., 

48, 1185–1190 (2010). 

8- Najafi, G. Razi, M. Hoshyar, A. Shahmohamadloo, S. 

and  Feyzi, S. The effect of chronic exposure with 

imidacloprid insecticide on fertility in mature male 

rats. Int. J. Fertil. Steril., 4, 9–16(2010). 

   9- Duzguner, V. and  Erdogan, S. Chronic exposure to 

imidacloprid induces inflammation  and  oxidative 

stress in the liver & central nervous     system of rats. 

Pesti. Biochem.  and Physiol.,  104, 58-64(2012).                                                                  

10- Lonare, M. Kumar, M. Raut, S. Badgujar, P. Doltade, 

S. and Telang, A. Evaluation of  imidacloprid-induced 

neurotoxicity in male rats: A protective effect of 

curcumin. Neurochem. Int., 78, 122-129. 503(2014). 

11- Sheets, L. P. Li, A. A. Minnema, D. J. Collier, R. H. 

Creek, M. R. and  Peffer, R. C. Acritical review of 

neonicotinoid insecticides for developmental 

neurotoxicity. Crit. Rev. Toxicol., 46, 153-190. (2016). 

12- Lu, F. Jessup, D. and  Lavallee, A. Toxicity of 

pesticides in young versus adult rats. Food Cosmet. 

Toxicol., 3, 591-596(1965). 

13-  Dixon, W. J. Efficient analysis of experimental 

observations. Ann Review of Pharmacology and 

Toxicology, 20,441-462 (1980). 

14- Al-Zubaidy, M. H.I. Mustafa, KH. And  Al-Baggou, 

B.H. Neurobehavioral and biochemical toxicity of 

atrazine in chicks. Vet. Ir. Zootech., 80(1),51-56 

(2022). 

15- Al-Najmawi, T. K. and Al-Zubaidy, M. H. Acute 

toxicity events of ivermectin in chicks’ model. Iraqi J. 

Vet. Sci., 36(4), 1119– 1124(2022). 

16- Mohammad, F. K. Assessment of behavioral, 

neurochemical and developmental effects in 

developing rats following in utero exposure to non-

teratogenic levels of 2, 4-D and 2, 4, 5-T (Doctoral 

dissertation, University of Missouri--Columbia)  

(1984). 

17- Al-Zubaidy, M. H. I. Acute neurotoxicity of 

acetaminophen in chicks. Vet. Arh., 91, 379–387 

(2021) 

18- Al-Zubaidy, M.H.I. and Mohammad, F.K. Effects of 

acute manganese neurotoxicity in young chicks  . Arh. 

Hig. Rada. Toksikol., 64, 69-76(2013) 

19- Naser, A. Al-Badrany, Y. and Shaaban, K. 

Isobolographic analysis of analgesic interactions of 

silymarinwith ketamine in mice. J. Helle. Vet. Med. 

Soci.,71(2), 2171-2178(2020).  

20- Mohammad, F.K. Al-Baggou, B.K. Naser, A.S. and 

Fadel, M.A.   In vitro inhibition of plasma and brain 

cholinesterases of growing chicks by chlorpyrifos and 

dichlorvos. J. App. Anim. Res., 42(4) 423-428 (2014). 

21-  Mohammad, F. K. and St, V. O. Behavioral and 

developmental effects in rats following in utero 

exposure to 2, 4-D/2, 4, 5-t mixture. Neurobehav. 

Toxicol.and Terato., 8(5),551-560 (1986).  

22- Schapiro, S. Salas, M. and Vukovich, K. Hormonal 

effects on ontogeny of swimming ability in the rat: 

assessment of central nervous system development. 

Sci., 168(3927), 147-151(1970). 

23-  Vorhees, C. V. Brunner, R. L. and Butcher, R. E. 

Psychotropic drugs as behavioral teratogens. Sci., 

205(4412), 1220-1225(1979). 

24- Alrawe, S. A. and Al-Zubaidy, M. H. I. Acute and  

sub-acute toxicity effects of lambda-cyhalothrin in 

chicks. Iraqi J. Vet. Sci., 36, 191–200 (2022). 

25- Lee Chao, S. and  Casida, J. E. Interaction of 

Imidacloprid Metabolites and Analogs with 542 the 

Nicotinic Acetylcholine Receptor of Mouse Brain in 

Relation to Toxicity. Pesticide 543 Biochem. and 

Physio., 58, 77-88 (1997). 

26- Solecki, R. Pesticide residues in food toxicological 

evaluations- imidacloprid. Joint FAO/WHO meeting 

pesticides residues.,1-34 (2001). 

27- Alhadad, H. Cisternino, S. Saubamea, B. Schlatter, J. 

Chiadmi, F. Risede, P. Smirnova, M. Guegan, C.V. 

Tournier, N. Baud, F.J. and Megarbane, B. Gender and 

strain contributions to the variability of buprenorphine-

related respiratory toxicity in mice. Toxicol., 305,99-

108 (2013). 

28- Tomizawa, M. and Casida, J.E. Neonicotinoid 

insecticide toxicology: mechanisms of selective action. 

Ann. Rev. Pharmacol. Toxicol., 45, 247-268 (2005). 

29- Klein, O. and Karl, W. Methylene [14C] imidacloprid: 

Metabolism part of the general metabolism study in the 

rat, Unpublished report from Bayer A.G. report no. PF 

3316, GLP. Submitted to WHO by Bayer AG, 

Mannheim, Germany (1990). 

30- Duzguner, V. and Erdogan, S. Acute oxidant and 

inflammatory effects of imidacloprid on the 

mammalian central nervous system and liver in rats. 

Pest. Biochem. Physio., 97, 13-18(2010). 

31-   Khalil, S. R. Abd-Elhakim, Y. M. Selim, M. E. and 

Al-Ayadhi, L. Y. Apitoxin protects rat pups brain from 

propionic acid-induced oxidative stress: the expression 

pattern of Bcl-2 400 and Caspase-3 apoptotic genes. 

Neurotoxicol., 49, 121-131(2015). 

32- Saber, T. M. and El-Aziz, R. M. A., Curcumin 

ameliorates mancozeb-induced neurotoxicity in rats. 

Jap. J. Vet. Res., 64, 197-202(2016). 



K.A. MUSTAFA et al. 

Egypt. J. Vet. Sci. Vol. 56, No. 6 (2025) 

1288 

33- Fadel, M.A., Mustafa, K.A., Thanoon, I.A. Effect of 

methotrexate on neurobehavior and cholinesterase in 

chicks. Iraqi J. Vet. Sci., 37(4), 985–989(2023). 

34- Fadel, M.A. and Mustafa, Kh.A. The anti-

inflammatory effect of allopurinol and diclofenac in 

chicks’ model.  Iraqi J. Vet. Sci., 37(3), 547-553 

(2023). 

35- Daghestani, M. H. Selim, M. E. Abd-Elhakim, Y. M. 

Said, E. N. El-Hameed, N. A. Khalil, S. R. and El-

Tawil, O. S. The role of apitoxin in alleviating 

propionic acid- induced neurobehavioral impairments 

in rat pups: The expression pattern of Reelin gene. 

Biomed.  Pharmacother., 93, 48-56(2017). 

36- Chao, L.S. and Casida, J.E. Interaction of imidacloprid 

metabolites and analogs with the nicotinic 

acetylcholine receptor of mouse brain in relation to 

toxicity. Pestic. Biochem. Physiol., 58, 77–88(1997). 

36- Bhardwaj, S. Srivastava, M.K. Kapoor, U.  and 

Srivastava, L.P. A 90 days oral toxicity of imidacloprid 

in female rats: morphological, biochemical and 

histopathological evaluations. Food Chem. Toxicol., 

48, 1185–1190(2010). 

37- El-Gendy, A.K. Aly, N.M. Mahmoud, F.H. Kenawy, 

A. and El-Sebae, A.K. The role of Vit C as antioxidant 

in protection of oxidative stress induced by 

Imidacloprid. Food Chem. Toxicol., 48, 215–221 

(2010). 

38- Yardimci, M. Sevgiler, Y. Rencuzogullari, E. Arslan, 

M., Buyukleyla, M. and Yilmaz, M. Sex-, tissue-, and 

exposure duration-dependent effects of imidacloprid 

modulated by piperonyl butoxide and menadione in 

rats. Part I: oxidative and neurotoxic potentials. Arch. 

Indust. Hyg. Toxicol., 65, 387-339 (2014).

 

 

 للإيميداكلوبريد في الفئرانالتأثيرات السلوكية والتطورية السلبية  

الزبيدي حازم ، منى مصطفى خيرية  احمد 
*

  كوعالب الد وبنان خ 

 .العراق – الموصل – جامعة الموصل - كلية الطب البيطري -والادوية والكيمياء الحيوية لجة الفس فرع

 خلاصةال

صنغاا ا  من  لنتح يحرينر و( فن  الفرنران  IMIكان الغرض من  الرااةنة  نو يمينيت الرنت يراا السنامة لكيميراكلو رينر  

LD50 لأدمغنة الجنراء نسنيج  الفحص ال  وقياس النشاط الحرك  والسلوك العصب   مرعومًا  اةرخرام طريمة ديكسون .

ملغت/كغننت علننت الرننوال .  107.2و 113.15عنن  طريننف الفننت فنن  كننل منن  النن كوا وا نننا   50وكانننا الجرعننة المميرننة 

إفرازاا الأنف  والنرموع  عتماا الرسمت المرمثلة ف  إفراز اللعاب  و IMIأظهرا الفرران المعالجة  جرعاا حادة م  

٪ منن  100إلننت  20 يل   والرشنننف فنن  انرصنناب الننوضننيف الرنننفا  والحكننة  والخمننوح  وانرصنناب الشننعر  والرعشننة  و

ملغت/كغت م  اليوم السا ع إلت الينوم  34و  11 جرعاا  IMIالحيواناا. يراوحا المعالجة الفموية للأمهاا الحوامل  الـ 

دى إلت حرو  عيوب ف  المياةاا السلوكية  يمثلا ف : الرتفناا كبينرة فن  ينتلر النمنو الخاما عشر م  الحمل  مما أ

. كمنا كنان  نناك  مجموعنة السنيطرةف  أوقاا فرح الصيوان  الو ر. النمنو وفنرح العني  فن  المجموعناا المعالجنة ممااننة 

والربناا يجننب الجنرع  عنتوة  اةرطالة كبيرة ف  الربناااا السنلوك  عنر النولادة والرن  منملا مننعكا يصنحيح السنطح

 اا معنوينة علت ذلك  أظهرا الالرباااا السلوكية الألرى  ما ف  ذلك الرباا الرمييز الشم  والرباا أداء السباحة فروقن

ف  انخفاض الراجاا ف  لفض المصادا.  ي  المجموعاا المعالجة والسيطرة وك لك الرغينراا النسنيجية المرضنية فن  

ثلة ف  الرفريغ ف  قشرة المخ  وذمة حوح المحنوا   لنع عصنب   و أقمناا الختينا الر مينة حنوح الختينا أدمغة الجراء المرم

العصبية  نخنر يمينع فن  قشنرة المنخ منع وذمنة حنوح محنوا المحنوا  الختينا الر مينة ي أقمناا الختينا العصنبية  النر اق  و 

neuronophagiaإلننت أن  يلخصنا الرااةننة . وIMI يرمثننل فنن  العيننوب النماليننة والسننلوكية العصننبية  لننت يننت يراا ةننمية

 المعززة  الرغيراا النسيجية ف  الفرران.

 . الفرران  إيميراكلو رير  النمو  السلوك العصب  الكلمات المفتاحية:


