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Abstract 

   Excessive use of pesticides has led to increasing concern about undesirable effects on 

human health and the environment. Imidacloprid is an internationally used neonicotinoid 

insecticide due to its significant toxicity to insects. Its residues may reach the food chain, 

which is important for examining the potentially harmful properties of imidacloprid exposure. 

The current study aimed to characterize the histopathological effects of imidacloprid on the 

liver of male rabbits. 

The Imidacloprid administration daily at the two chronic oral doses of (45 mg/kg and 90 

mg/kg, daily) for 37 days. Treated male rabbits groups for treatment concentrations revealed 

many histopathological changes in the liver, such as congestion of blood vessels, hemorrhage, 

inflammation, ballooned hepatocytes, steatosis, infiltration, vasodilatation, necrosis and 

fibrosis. The study results established that Imidacloprid was significantly worse in specific 

organs in the digestive system (liver) of male rabbits. 
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1.Introduction 

   Worldwide, the use of pesticides has altered the properties of acute and chronic poisoning, 

with variable risk effects on human health, from minor effects to death [1]. Internationally, 

about 3 million cases are described each year that occur due to acute pesticide poisoning. Cut 

3 million cases of pesticide poisoning, 2 million are reckless efforts, and the rest are due to 

work-related or accidental poisoning [2]. 

   The term pesticide includes many compounds that contain insecticides, fungicides, 
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herbicides, rodenticides, plant growth hormones, and others [3]. Pesticides play a dynamic 

role in agricultural production; however, due to their toxicity, they also cause particular health 

concerns for humans and other animals [4- 5]. Indeed, pesticide information is a multifaceted 

compilation and toxicity evidence on active ingredients alone is not satisfactory for assessing 

the risks of conflicting health effects of commercial pesticides [6]. 

   Imidacloprid was discovered in 1984 by Nihon Bayer Agrochem in Japan by demonstrating 

new synthetic mixtures with a great affinity for the nicotinic AChRs of insects, with little 

toxicity to vertebrates [7]. Imidacloprid is an organic compound used as a pesticide [8]. 

Chemically, it is [1-(6-chloro-3-pyridylmethyl)-nitroimidazolidin-2-ylideneamine] as well as 

a new neonicotinoid insecticide and is currently the most widely used insecticide in contrast to 

a broad spectrum of sucking and chewing pests [9- 11]. It is used to control sucking insects 

and some biting insects. It can be useful topically for pets for flea control, as well as for 

formulations, crops, soil, and seed treatments [12]. Imidacloprid is used to protect seedlings 

from root and leaf pests, in addition by managing leaves in the late season [13]. 

   Imidacloprid causes near-complete and irreversible blockade of nicotinic acetylcholine 

receptors (nAChRs) in the central nervous system (CNS) of insects, and these receptors are 

located within the central nervous system. Globally, imidacloprid is increasingly being sold as 

an insecticide because it has a high selectivity for insects and appears to be safe for humans 

[14]. 
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   Imidacloprid can enter in the body via oral, dermal, nd inhalation routes. More than 90% of 

its excretion occurs within 24 hours, thus very less residual effect [15- 16].  

Hepatotoxicity is the primary effect observed in the imidacloprid toxicity [17].  

   The toxicity of imidacloprid refers to the mutagenic and carcinogenic effects in humans 

and animals [18]. Long-term exposure to imidacloprid leads to genotoxic effects and 

oxidative stress in rabbits [19- 21]. 

 The liver is a significant goal organ for the toxicity of drugs and xenobiotics owed to its 

joining with the gastrointestinal tract as well as for the singularity and difficulty of its 

anatomical construction and metabolic functions. It can be considered a target organ of 

numerous chemicals either in the workplace or at home [22]. 

   Histological techniques are widely used as a potential toxicity marker for different 

environmental pollutants, including insecticides [23]. 

   The current study was designed to study the histopathological effects of the insecticide 

Imidacloprid, widely used in some agricultural areas in Yemen, on specific organs of 

laboratory animals. 

2.Materials and Methods 

Chemicals 

Generic name: Imidacloprid (20% EC) 

Trade names: Admire, Acidor, Comodor, Commando (by Arab pesticides & veterinary 

drugs Mfg. co.), Confidate, Confidor, Gaucho (Gustafson LLC.); Imadate, Marathon (by 

Olympic Horticultural produces). 

Chemical Names: CAS Name: 2-Imidazolidinimine, 1-((6-chloro-3-pyridinyl)methyl)-N-nitro- 

IUPAC name: 1-(6-chloro-pyridin-3-yl-methyl)-N- nitromi - dazolidine - 2 ylidniamine 

CAS number 138261-41-3 Molecular formula: C9H10ClN5O2 Molecular weight: 255.66 

Solubility: 0.58 gm/L of water at 20C. Solvable in each of acetone, acetonitrile, 

dimethylformamide, DMSO and methylene chloride.  

Ally purchased from authorized dealers of Agrochemical Company, produced by the 

kingdom Jordan. 

 

 
Figure 1. Chemical Structures of imidacloprid [24-25]. 

 

   The Median Lethal Dose (LD50 ) oral dose for male rabbits used in the current research is 

450 mg kg was determined based on the toxicology method [26;27] and categorized 

Imidacloprid as abstemiously hazardous. Imidacloprid was dissolved and diluted to the 

compulsory dosages by distilled water. 

3.Experimental design 

 A total of eighteen healthy domestic male rabbits (Oryctolagus cuniculus domesticus ) of ages 

range (3-4 months and weight ranges (900-1100 g). All animals were housed in the animal house, 
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Department of Biology, College of Applied Sciences, Thamar University, Yemen. The animals were 

healthy and conditioned for 15 days before the start of the study.  

The animals were continued in the animal house on daily clarifications they well fed by 

rabbits under good ventilation conditions of humidity at room temperature and a regular 

photoperiod of 12 h/day. These animals were given the same amount of ad-Libitum food and 

water through the study. 

 The experimental animals were divided into three groups (each group had six rabbits). The 

first group was the control group, and they were given normal saline daily with a disposable 

syringe. The second group was treated with an oral dose equal to 1/10 LD50 (45 mg/kg body 

weight) of Imidacloprid each day however the third group was treated with a high oral 

amount equal to 1/5 LD50 (90 mg/kg body weight) body weight).) of Imidacloprid alone 

every day with a disposable syringe the treatment continued for 37 days. 

 

4.Histopathological Studies 

   After the end of the experiment, all rabbits were dissected. The liver was separated, 

washed with normal saline, fixed in 10% formalin for 24 hours. The liver was washed in tap 

water; dehydrated with ascending concentration of ethanol, and cleared in a xylene solution 

embedded in paraffin wax (melting point of 50-56 ° C). Paraffin sections after that were cut 

at 6μm thicknesses using a rotary microtome device made in Britain; the sections finally 

were stained with Harris haematoxylin and eosin stain. The histopathological examination 

were investigated using an optical compound light microscope and images were captured 

using an automatic microscopy imaging system [28- 30]. 

5.Results and Discussion  

Histopathological Aterations in the liver 

  The basic structure of normal liver sections showed numerous hepatic lobules. Each of 

which contains cords of regularly organized hepatocytes enclosing the sinusoidal network. 

The central vein is positioned in the middle of the lobule. Hepatocytes are polygonal with 

granular eosinophilic cytoplasm and a central nucleus with one or two nucleoli and fine 

strands of chromatin. Also, Kupffer cells appeared among the hepatocytes as spindle-shaped 

cells (Figure 2). 

  The liver histological sections of group 2 of the treated animals (1/10 LD50 of 

imidacloprid) appeared liver hemorrhage (Figure-3), Congestion and Ballooned Hepatocytes 

(Figure-4) Inflammation (Figure- 5) and Steatosis (Figure- 6). 

 

  
Figure 2. Transverse section (T.S.) from rabbit liver 

of group 1 (control) shows: outwardly decided hepatic 

cords round the central vein. Normal hepatocytes with 

centrally located nuclei, (H&E Stain, 20X).   

Figure 3. Transverse section (T.S.) from rabbit liver, 

of group 2, treated with 45 mg/ kg/ day Imidacloprid 

for 37 day, shows: hemorrhage, (H&E Stain, 20X ). 
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Figure4. Transverse section (T.S.) from rabbit liver, 

of group 2, dosage with 45 mg/ kg/ day Imidacloprid 

for 37 day, shows: congestion and ballooned 

hepatocytes, (H&E Stain, 20 X). 

Figure 5. Transverse section (T.S.) from rabbit liver, 

of group 2, treated with 45 mg/ kg/ day Imidacloprid 

for 37 day, shows: inflammation, (H&E Stain, 20 X). 

 
Figure 6.Transverse section (T.S.) from rabbit liver, of group 2, treated with 45 mg/ kg/ day Imidacloprid for 

37 day showing Steatosis (H&E Stain, 40X ). 
 

Furthermore, liver histological sections of the group 3(1/5 LD50 of imidacloprid) 

displayed infiltration (Figure- 7 and 9), foci necrosis (Figure- 8), liver Hemorrhage, 

Ballooned Hepatocytes and Necrosis (Figure- 8 and 9) and Vasodilation, foci necrosis and 

Fibrosis (Figure- 10). 

 

  
Figure7. Transverse section (T.S.) from rabbit liver, 

of group 3, treated with 90 mg/ kg/ day Imidacloprid 

for 37 day, shows: Infiltration (H&E Stain, 20X ). 

Figure 8. Transverse section (T.S.) from rabbit liver, 

of group 3, dosage with 90 mg/ kg/ day Imidacloprid 

for 37 day, shows: liver hemorrhage, foci necrosis, 

ballooned hepatocytes and necrosis, (H&E Stain, 20 

X ). 
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Figure 9. Transverse section (T.S.) from rabbit liver, 

of group 3, dosage with 90 mg/ kg/ day Imidacloprid 

for 37 day, shows: liver hemorrhag, ballooned 

hepatocytes and infiltration, (H&E Stain, 40 X ). 

Figure-10. Transverse section (T.S.) from rabbit 

liver, of group 3, dosge with 90 mg/ kg/ day 

Imidacloprid for 37 day, shows: vasodilation, foci 

necrosis and fibrosis, (H&E Stain, 10X ). 

 

 

The histopathological investigation effects in this study confirmed the treated group with the 

1/10 of LD50 of Imidacloprid for 37 days caused on by degenerative alterations in the liver 

with hemorrhage, congestion, ballooned hepatocytes, inflammation and steatosis. Similarly, 

liver section of rabbits in this group was treated with a high dose (1/5 LD50) of Imidacloprid 

displayed Infiltration, hemorrhage, ballooned hepatocytes, necrosis, vasodilation, foci 

necrosis, and fibrosis. The effect at higher doses was more harmful. The liver was a well-

recognized target organ for toxicological influence in connection with its utility in 

biotransformation and elimination of xenobiotics [31].  

  These results correspond with many authors; [32] observed that Japanese quails treated 

with 1/50 LD50 of Imidacloprid for 3 and 6 weeks showed degenerative changes in the liver. 

The previous studies also reported that after three weeks of the recovery period liver 

revealed the irregular arrangement of hepatocytes with abnormal architecture, large area of 

necrosis, dilated sinusoidal spaces, large and small areas of degeneration with faintly stained 

cytoplasmic nuclei. [33] observed that 90-day oral intoxication in female rats with 20 

mg/kg/day caused mild focal necrosis of hepatocytes with swollen nuclei in the liver. It was 

also noted that oral administration of imidacloprid at a dose of 139 mg/kg resulted in 

hemorrhage and pallor in the kidneys. [17]  

   Microscopically, the liver tissues of the intoxicated chicken showed congestion, 

hemorrhage, degeneration of hepatocytes, coagulative necrosis, and mild dilation of the 

hepatic sinuses. The observations in this study agree with [34] that imidacloprid doses at 80 

mg/kg bw/day in an oral dose for 28 days in male rats caused marked dilation, congestion of 

the central vein, portal vein, sinus spaces, lumen, fatty change and degenerated hepatocytes 

in the liver. 

   While ultrathin sections of the liver showed swollen nuclei, different sizes, and different 

features of mitochondria, disturbed chromatin, and rough endoplasmic reticulum. The 

companion with [35] observed that oral administration of doses of 25, 50, and 75% LD50 in 

female albino mice caused deterioration of hepatocytes, dilation of sinuses, arrangement of 

irregular hepatic cords, leukocyte infiltration, necrosis, and hemorrhage in the liver. The 

severity of the lesions was  more significant with increasing imidacloprid dose. 
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6.Conclusion 

      This study concluded that exposing male rabbits to the insecticide Imidacloprid with 

different concentrations has led to histopathology changes in the rabbit's liver. 

   The effect has increased with increased dose concentration chronic exposure to this 

pesticide may be an important factor in the overall vulnerability of these animals to 

pathogens, which facilitates and accelerates their diseases and the economic productivity of 

mammalian animals. 
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