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Abstract 

Twenty albino mice of both sexes were used in this study. The animals were kept in steel cages of the 

animal house of the College of Veterinary Medicine of Tikrit University. The animals were distributed 

into two groups. Group A (10) animals were administered ivermectin subcutaneously (s/c) at a dose of 

0.02mg/kg every 48 hours for two weeks. Group B (10), considered as control, received normal saline 

for two weeks’ s/c too. The whole animals were sacrificed by a deep, intensive dose of chloroform in 

closed glass box. Histological Technique was done to obtain tissues from the kidney, liver and stomach. 

The results were indicated that the kidney tissue had sloughing of the bowman’s capsule, lymphocytic 

aggregation on glomerular surfaces, widening of capsular space and presence of glomerular filtrate in 

the lumen of proximal and distal convoluted tubules with hypertrophy of epithelial cells of those tubules 

and the liver tissue demonstrated the presence of hyperplasia of liver cells, presence of many Kupffer 

cells in the narrowed blood sinusoids and pyknosis of many nuclei of liver cells. The gastric mucosa 

was demonstrated the degeneration of epithelial cells of gastric pits and damage to the chief cells and 

parietal cells of lamina propria with WBCs infiltration in the interstitial c.t of gastric mucosa. In 

conclusion: the chemical drug ivermectin had many histopathological effects on the visceral organs 

although consider as anti-parasitic drug used commonly in the world. 
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Introduction 

In the twentieth century, large amount of 

drugs and chemical substances used by human 

as therapy for different diseases [1]. A drug is a 

substance which do modify certain aspects of 

living organism after exposure [2], regardless 

of whether the effects are useful or harmful, 

regardless of being natural, semisynthetic, and 

synthetic chemical agents, regardless being 

protective for the disease’s prevention or cure 

[3]. 

These drug and chemical substance are used 

for the benefit of human. But there are many 

side effects and malformations caused by the 

using of these substances [1]. Taking the drugs 

commonly at pre-embryonic development till 

17th days after fertilization, in this case defect of 

implantation and abortion happened. But if the 

pregnancy continued, the embryonic 

malformation will be caused [4]. The restricted 

or the critical dangerous time is the 

organogenesis period [5]. Which leads to 

absence of organ or external malformation [6]. 

Ivermectin, is a commonly used medicament 

in veterinary applications, it is structurally a 

macrocyclic sugar derived from soil bacteria 

Streptomyces avermitilis. The mechanism of 

killing parasites via the opening of GABA-

gated chloride channels [7]. The study aimed to 

show the histological lesions induced by of the 

ivermectin in some visceral of the body after 

administration of the drug at alternative days, 



and Show the effect of the drug on the behavior 

activity, clinical and morphological changes of 

animals. 

Materials and Methods 

Twenty (20) albino mice Mus.nusculus (of 

both sexes) were used in this study. The mouse 

were properly treated via handling them in the 

animal house in wire- meshed stainless-steel 

cases; in pairs in each cage, under standard 

conditions [fed commercial pellet diet, free 

access to water, 20-24oC temperature, 12/12 

hours light/dark schedule, and good ventilation 

[8]. These animals were handled in this way 

before and during experimentation, with one 

week left for environmental adaptation before 

experimentation. 

The drug used in the experiment was; 

ivermectin_anti parasitic agent (it is mixture of 

80% 22,23-dihyroavermectin B1a and no more 

than 20% 22,23-dihydroavermectin B1b), 

manufactured and distributed by VETANCO 

S.A. in the form of solution (1% solution 

injectable, 50ml). It was kept under 25oC, in its 

original packaging, away from direct and sun 

light. The dose in adult mice was 0.02 ml/kg 

body weight, doses given by injection under the 

skin using a needle (insulin 0.1ml) [9,10]. 

The average body weight of the mice was 

25±2 gram at the beginning of experiment. 

Animal were divided into two groups as 

follows: 

Group A: includes 10 animals, injected the 

dose 0.02ml/kg body weight of ivermectin for a 

period of two weeks (every 2 days). 

Group B: (control group) includes 10 

animals, received normal saline for a period of 

two weeks. 

Preparation for Histological study: All 

animals were exposed to intensive chloroform 

anesthesia and the tissues were obtained and 

processed according to [11-13], based on 

several steps, including fixation, followed by 

sequential steps of dehydration, clearing, and 

ended by cassette embedding. Following that 

tissue sectioning, de-waxing, and hydration. 

Finally, the slides were underwent staining and 

mounting. Descriptive histology obtained via 

light Microscope (Motic microscope, China) 

via supplied camera [14-16]. 

Results 

The images examined under light 

microscope examination revealed that the 

cortex of kidney was normal and formed by 

renal glomeruli (tuft of blood capillaries) 

bordered by capsular space and bowman’s 

capsule. The proximal convoluted tubules were 

lining by simple pyramidal cell with narrow 

lumen and distal convoluted tubules with wide 

lumen and lined by simple cuboidal cells 

(Figure 1). 

 

Figure 1. Renal Cortex, Renal Glomeruli (A), Capsular Space (B), Proximal Connective Tissue. (C), Distal 

Connective Tissue. (D) (H&E X40) 



The medulla of the kidney contains the 

collecting tubules, which are lined by simple 

cuboidal cells, bordered by WBCs in the 

interstitial connective tissue. Also, there are 

segments of the Henle loop which are lined by 

simple squamous epithelium (Figure 2). 

 

Figure 2. Renal Medulla, Renal Tubules (A), WBCs in the Interstitial Connective Tissue. (B) Thin Segments of 

Henle Loops (C) (H&E X40) 

The architecture of the liver lobule has a 

middle vein, bordered by layers of hepatocytes. 

These hepatocytes showed a shape of 

polyhedral shape with a spherical nucleus. 

These hepatocytes were bordered by blood 

sinusoids infiltrated with Kupffer cells (Figure 

3). 

 

Figure 3. Liver Lobule, Middle Vein (A), Liver Cells with Polyhedral Shape (B), Kupffer Cells (C), in Blood 

Sinusoid (D) (H&E X40) 

The region of portal vein entrance to liver is 

made up of venous tissue, branches of hepatic 

artery, and bile ducts; these are bordered by 

columns of liver cells, blood sinusoids 

infiltrated by WBCs, especially Kupffer cells 

The portal area inside the liver shows the 

portal vein, the bile duct, and a branch of the 

hepatic artery. Additionally, the portal region 

was infiltrated with immune cells and bordered 

by a layer of hepatocytes and blood sinusoids 

containing macrophages (Kupffer cells) (Figure 

4). 

 

Figure 4. Portal Area, Portal Vein (A), Bile Ductal (B), WBCs Around the Portal Vein (C), Blood Sinusoids 

with Kupffer Cells (D) (H&E X40) 



The architecture of the stomach has revealed 

that the stomach lining is made up from gastric 

pits indulged by columnar epithelium layer with 

underlining lamina propria endorsed by gastric 

gland. These glands were covered and bordered 

by mucous secreting cells with scattered 

parietals cell and chief cells, these layers were 

also infiltrated by WBCs (Figure 5). 

 

Figure 5. Gastric Pits of Stomach (A), Simple Columnar epi. (B), Gastric Glands (C) WBCs (D) in the 

Interstitial Connective Tissue (H&E X40) 

The lamina propria layer of gastric mucosa 

were filled with gastric glands indulged with 

infiltration of WBCs overlapped by interstitial 

connective tissue (Figure 6). 

 

Figure 6. Lamina Propria of Stomach, Gastric Glands (A), WBCs Infiltration (B), in the Interstitial Connective 

Tissue (H&E X40) 

More deep layers of gastric mucosa at lamina 

propria layers were filled with gastric glands 

consisting of mucous secreting cells with 

scattered parietals cell and chief cells at 

mucosal layer with extension to submucosa in 

somewhere (Figure 7). 

 

Figure 7. Gastric Glands, Parietal Cells (A), Mucus Cells (B), Submucosa (C), Muscular Coat (D) (H&E X40) 

The renal cortex, revealed the sloughing of 

capsule completely and the glomeruli 

capillaries had infiltration of lymphocytes on its 

surface, also widening of capsular space was 

present, glomerular filtrate was seen in the 

lumen of distal convoluted tubules which had 

cellular degeneration for its epithelial cells 

lining the walls of tubules (Figure 8). 



 

Figure 8. Renal Cortex, Sloughing of Capsule (A), Glomerular Atrophy with Lymphocytic Aggregation on its 

Surface (B), Glomerular Filtrate (C) Cellular Debris (D) in Lumens of Distal Conv. Tubules (E) (H&E X40) 

The renal cortex, revealed the sloughing of 

capsule completely and the glomeruli 

capillaries had infiltration of lymphocytes on its 

surface, also widening of capsular space was 

present, glomerular filtrate was seen in the 

lumen of distal convoluted tubules which had 

cellular degeneration for its epithelial cells 

lining the walls of tubules (Figure 9). 

 

Figure 9. Glomerular Mass with Lymphocytic Diffusion on its Surface (A), Cellular Debris (B) in the Distal 

Convoluted Tubules (H&E X40) 

The proximal convoluted tubules had 

hypertrophy of its cells which appeared as 

homogenization of it cytoplasm and present as 

mass, devoid most of its nuclei, the distal 

convoluted tubules had cellular debris in its 

lumens (Figure 10). 

 

Figure 10. Hypertrophy of the Epithelial Cells lining the Proximal Convolutes Tubules (A), Cellular Debris (B), 

Macrophages (C) (H&E X40) 

The renal medulla was formed by renal 

tubules which are lined by simple cuboidal cells 

and the thin segments of Henle loops lined by 

simple squamous epithelium, the interstitial 

connective tissue was containing macrophages 

and lymphocytic diffusion (Figure 11). 



 

Figure 11. Renal Medulla, Renal Tubules (A), Thin Segments of HENLE Loops (B), Lymphocytes and 

Macrophages (C) (H&E X40) 

The renal medulla also had blood vessels 

with great number of RBC inside its lumens and 

the lymphocytic infiltration was present in the 

interstitial connective tissue there are many 

cells present inside the lumen of renal tubules 

due to sloughing of it form the walls of tubules 

(Figure 12). 

 

Figure 12. Renal Medulla, Blood Vessels with RBCs (A), WBCs (B) in the Interstitial Connective Tissue. 

WBCs Inside the Lumens of Tubules (C) (H&E X40) 

The parenchyma of liver was seen with 

presence of hyperplasia of liver cells, 

associated with great-spherical basophilic 

nuclei, the blood sinusoids were rarely seen and 

certain number of Kupffer cells were present 

(Figure 13). 

 

Figure 13. Liver Tissue, Hyperplasia of Liver Cells (A), Great Size of Nuclei (B), Kupffer Cells (C) in the 

Narrow Blood Sinusoids (H&E X40) 

The middle vein of liver lobule was empty 

from blood and its basement membrane was 

lost, the vein was bordered by hyperplastic liver 

cells, which appeared as a mass of cells with 

spherical basophilic pyknotic nuclei, the 

Kupffer cells were present in the narrow blood 

sinusoids (Figure 14). 



 

Figure 14. Middle Vein of Liver Lobule (A), with Lost its Basement Membrane (B), Hyperplasia of Liver Cells 

(C) Pyknotic Nuclei (D) Narrow Blood Sinusoids (E) (H&E X40) 

The gastric pits of mucosa of stomach were 

containing degenerated epithelial cells, the 

lamina propria was engorged with gastric 

glands which are mostly had degenerated cells 

of chief and parietal cells, spaces in between 

gastric glands were demonstrated and these 

spaces had cellular debris (Figure 15). 

 

Figure 15. Gastric Tissue, Degeneration of Epithelial Cells of Gastric Pits (A), Degenerated Gastric Glands (B), 

Cellular Debris (C) (H&E X40) 

The lamina propria of gastric mucosa had 

degeneration cells of gastric glandes with 

presence of many great vacuolations in between 

the glands which are also infiltrated with WBCs 

in the interstitial connective tissue (Figure 16). 

 

Figure 16. Lamina Propria of Gastric Mucosa, Extensive Degeneration of Gastric Glands (A), WBCs 

Infiltration (B), in between Gastric Glands (C) (H&E X40) 

Discussion 

The result of present study was indicated that 

the ivermectin possess powerful effect on the 

parasitic invasion which are ecto or 

endoparasite, whoever its side effect was 

investigated by this study which effect on the 

tissues of certain visceral organs, such as 

kidney, liver and stomach. The extensive 

damage on the tissue of cortex and medulla of 

kidney was in agreement with [17] when 

mentioned that administration of ivermectin to 

the rabbit’s lead to induce nephrotoxicity 

reflected by dilated of bowman’s spaces, 

dilation of convoluted tubules and those lesions 



were present even given to rabbit’s vitamin C to 

reduce the effect of ivermectin. 

Hepatotoxicity, also found in Wistar rat 

given ivermectin with albendazol this result 

was demonstrated by [18], degeneration 

changes of liver cells, blood congestion and 

necrosis of certain liver cells, so this result is in 

agreement of the present study which indicated 

the presence of hepatocellular necrosis and 

Kupffer cell hyperplasia, also vacuolations of 

certain liver cells and blood sinusoids 

congestions [19], attributed that administration 

of ivermectin in human lead to induction of 

gastro intestinal cramping, so these symptoms 

indicate that this drug have side effect on 

stomach and intestine and these events are not 

away from the results present in this study. 

The Veit et al [20] revealed that single dose 

therapy with ivermectin associated with liver 

injury, where the onset damage was occurred 

after one month of injection of ivermectin and 

characterized by hepatocellular necrosis and 

Jaundice, but not associated with acute liver 

failure or chronic liver damage or injury so 

these results are in agreement with the result of 

present study. Otherwise in kidney, the 

histopathological lesions were present after 

administration of ivermectin in Rabbits 

subcutaneously at dose 0.2mg/kg, the dose lead 

to induction of atrophy of the sub capsular 

vacuolations of proximal and distal convoluted 

tubules with presence of atrophy of glomeruli 

[21], these results are same in our study in mice 

which are comparable when glomerular 

atrophy, hypertrophy and degeneration of the 

epithelial lining the convoluted tubules, the 

interpretation for these events are due to 

oxidative stress of ivermectin and this concept 

was indicated by [22] in albino rats, the liver 

and kidney damage after administration of 

ivermectin also come from the cumulative 

effect of this drug and lead to injury of cell 

membrane in vital organs and subsequent end 

result is hepatic and renal failure [23]. 

Concerning the effect of ivermectin 

administration on gastric mucosa, although 

literatures are scanty, but investigation for the 

effect of Abamectin (3mg/kg) s/c was given to 

rats lead to gastric ulcer and other gastric 

lesions were observed and this injury could be 

due activation of vagus nerve which involved in 

the abamectin-associated gastric protection 

against the effects of drug in rats in contrast to 

the present study, the common effect of 

ivermectin administration in mice was mostly 

on damage of gastric epithelium and effect the 

gastric glands which had the chief cells and 

parietal cells, those events also associated with 

gastric injury like in rat for study of [24-26]. 

Conclusion 

Continuing use of ivermectin in therapeutic 

dose caused the appearance of 

histopathological lesion on some tissues of 

visceral organs for mice. Administration of 

drugs for mice lead to abnormal activity and 

behavior, like aggressive effect and excitation. 

Optical microscopic observation indicated 

histopathological effect on the tissues of liver, 

kidney and stomach, like necrosis, degeneration 

of cell, congestion of blood vessels and 

lymphocytic infiltration. 
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