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ABSTRACT 

Colchicine is a drug widely used for the management of many disorders, such as acute gout and Behçet’s disease. It 

is also prescribed for the treatment of pericarditis, atrial fibrillation coronary artery diseases, and secondary 

amyloidosis. In case this drug is used at the early stages of coronavirus infection, its anti-inflammatory properties 

may reduce the severe inflammatory reactions related to a cytokine storm by affecting the inflammasome. The 

purpose of the present study was to determine the toxicity of Colchicine on testis in rats from different age groups 

for 10 days. A total of 27 male Wistar rats were divided into three groups. The rats in group I (control group) were 

administered distilled water by oral gavage. Group II consisted of young rats (5-6 months old) who orally received 

Colchicine 3 mg/kg body weight. Group III entailed rats of 14-16 months who were orally administered colchicine 3 

mg/kg body weight. The testis of the treated groups was dissected and examined for histological changes and 

morphometrical analysis. The obtained results indicated that high doses of Colchicine (3 mg/kg body weight) could 

induce tissue damage to the testis, including degeneration and necrosis of both Sertoli and Leydig cells with 

irregular divisions of germinal epithelium, even when it was used for short periods (10 days). In the elderly treated 

rats, there were severe tissue damages, including degeneration and necrosis of germinal epithelium with irregular 

divisions of germ cells, necrosis of Sertoli and Leydig cells with sloughing of germinal epithelium toward the lumen 

of the tubule. Therefore, there is a need to conduct more studies to investigate the side effect of Colchicine as it is 

excessively used in the management of coronavirus. 
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INTRODUCTION 

  

Colchicine (C22H25NO6) is an alkaloid extract originating from Colchicum autumnale seeds (Bertram et al., 2012).  It is 

commonly prescribed for the management of acute attacks of gouty arthritis (Schlesinger et al., 2006), Behcet’s 

syndrome (Yurdakul et al., 2001; Dasgeb et al., 2018), familial Mediterranean fever with associated amyloidosis 

(Hasbani et al., 2019). Furthermore, it is prescribed for the management of pericarditis (Schenone et al., 2018), atrial 

fibrillation (Siak et al., 2021), coronary artery diseases (Vaidya et al., 2019), and skin disorders (Saxena et al., 2019; 

Sardana et al., 2020). 

It has antimitotic action by inducing the cessation of cellular mitosis in the metaphase of the cell cycle and 

disrupting the inflammatory pathway inducing its anti-inflammatory action (Leung et al., 2015). It is attached to tubulin 

for forming irreversible tubulin-colchicine complexes and induces GTPase enzymatic action to enhance the loss of the 

microtubule causing its depolymerization and cessation of its elongation (Bhattacharyya et al., 2008; Angelidis et al., 

2018). In addition, it can arrest the meiotic divisions in murine (Liang et al., 1985). Colchicine is recently used for the 

treatment of covid 19 patients (Lopes et al., 2021; Scarsi et al., 2020) due to its anti-inflammatory action (Li et al., 2021; 

Kurek et al., 2021). It causes alterations in many inflammatory reactions as it prevents the aggregations of macrophages 

at the site of inflammation-reducing cytokine release and production of superoxide by neutrophils (Martínez et al., 2018; 

Kamel et al., 2021; Vitiello et al., 2022).  

Oral Colchicine is quickly absorbed by the gastrointestinal system, and then, is metabolized and processed in the 

hepatic and intestinal system through cytochrome (P450), P-glycoprotein, and demethylated to major metabolites named 

demethylcolchicine (Mizutani et al., 2008). It is excreted primarily through the intestinal and biliary systems. Only about 

10-20% were eliminated by the renal system (Niel and Scherrmann, 2006). The current study aimed to determine the 

damaging effect of Colchicine on the testis by comparing the young treated rats with elderly ones. 
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MATERIALS AND METHODS 

 

Ethical Committee Approval  

Ethical approval was sought and accepted from the medical research ethical committee of Mosul University, 

Mosul, Iraq (UOM/COM/MREC/21-22(11). 

 

Drug  

The drug was obtained from Cipla Medpro, India, with the brand name Colchicine (1 mg). 

 

Experimental animals 

A total of 27 male Wistar rats with a weight mean of 200 g were purchased from the experimental animal section in 

the Veterinary College/University of Mosul, Iraq. The rats were randomly divided into three groups with three replicates 

for each group. Group I was assigned as the control group, group II included young rats within the age range of 5-6 

months, and group III entailed rats aged 14-16 months. Animals were housed in plastic cages (three per cage) in standard 

humidity and at room temperature maintained at 25°C. A controlled 12-hour light-dark cycle was maintained and they 

were given the diet ad libitum and normal tape water. Animals fed a balanced diet which was produced by the research 

council of the Veterinary College of Mosul University, Iraq. 

 

Dosage treatment 

Group I (control group) received distilled water orally while groups II and III were administered Colchicine 3 

mg/kg body weight daily for 10 days which was double therapeutic dose. All groups received the medicine by oral 

plastic gavage (15g/78 mm). 

 

Histology 

The treated animals were sacrificed by diethyl ether 2 days after the last dose of Colchicine (day 12 of the 

experiment) was administered. The testis was excised and fixed with 10% neutral buffered formalin. Specimens were 

dehydrated by alcohol, cleared by clearing agent xylene, and blocks of paraffin wax were made. Then, paraffin sections 

were obtained and cut into 5-micrometer thickness. Finally, sections were stained with hematoxylin and eosin and 

examined under a light microscope (Olympus, Germany) in Al-Mahmood Laboratory for Histopathological Consulting, 

Mosul, Iraq.  

 

Histomorphometric approaches  

The investigated parameters in the current study included the diameter of the seminiferous tubule (µm), thickness 

of the germinal layer (µm), and perimeter of the seminiferous tubule (µm). The number of Sertoli cell/tubule and number 

of Leydig cell/tubule were measured using 40x magnification of the microscope. A specialized digital camera (OMAX 

18 MP, China) with USB 3.0 was used for morphometric estimation. 

 

Statistical analysis  

The morphometrical study was estimated by Sigma plot V12.0 / SYSTAT software. Parameters were determined as 

mean with standard error and evaluated by ANOVA test with significance at p < 0.05. Duncan’s test was used to assess 

differences among the mean of groups (Kirkwood, 1988). 

 

RESULTS 

 

The tissue sections of the testis of group I showed normal histological features, including organized shape and size of 

seminiferous tubules, regular division, and maturation of spermatogonia cells. Normal germ cell proliferation and mature 

sperms were shown in the lumen of the tubules (Figure 1). The microscopic examination of histological sections of the 

testis of group II showed degeneration and necrosis of Sertoli cells (Figure 2). The findings indicated the irregular 

division of germinal epithelium with vacuolar degeneration of spermatid cells (Figure 3). There was interstitial edema 

between the seminiferous tubules with degeneration and necrosis of Leydig cells (Figure 4). As can be seen in Figure 5, 

there were vacuolar multinucleated giant cells and seminiferous tubules were free from sperms containing only cellular 

debris. The microscopic examination of tissue testis of group III showed more severe histopathological changes than 

group I, as it was characterized by degeneration and necrosis of germinal epithelium with severe vacuolation of 

spermatogonia cells (Figure 6). Irregular division of germ cells lining the tubules with necrosis of Sertoli cells and 

deformed, abnormal spermatocytes and spermatids were noticed. The lumen of seminiferous tubules was obstructed by 

cellular debris (Figure 7). Degeneration and necrosis of Leydig cells with interstitial edema and dilatation of 

seminiferous tubule lumen occurred due to the degenerative process (Figure 8). There was damage to the basement 

membrane of the tubules with sloughing of germinal epithelium toward the lumen of the tubule (Figure 9). 
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Figure 1. Normal architecture of testis in young rats (5-6 months old) with normal looking seminiferous tubules (H&E, 

100X) 

 

 
Figure 2. Degeneration and necrosis of sertoli cells in the young age treated rats (5-6 months old) with Colchicine 

(Black arrows, H&E stain, 400X) 

 

 
Figure 3. Irregular divisions of germinal epithelium (black arrow) in a young age rat (5-6 months old) treated with 

Colchicine. Vacuolar degeneration of spermatid cells (White arrow, H&E stain, 400X)  
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Figure 4. Vacuolar degeneration of spermatid cells (black arrow) in a young age rat (5-6 months old) treated with 

Colchicine. Degeneration of Leydig cells (White arrow, H&E stain, 400X) 

 

 
Figure 5. Vacuolar multinucleated giant cells (black arrow) in a young age rat (5-6 months old) treated with Colchicine. 

Cellular debris in the lumen without sperms (White arrow, H&E stain, 400X).  

 

 
Figure 6. Degeneration and necrosis of germinal epithelium (black arrow) in old rats (14-16months old) treated with 

Colchicine. Severe vacuolation of spermatogonia cells (White arrow, H&E stain, 400X). 
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Figure 7. Irregular divisions and abnormal shape of germ cells (black arrow) with necrosis of Sertoli cells (white arrow) 

in an old rat (14-16 months old) treated with Colchicine. Obstructed lumen by cellular debris (L, H&E stain, 400X).  

 

 
Figure 8. Degeneration and necrosis of Leydig cells (black arrow) in an old rat (14-16 months old) treated with 

Colchicine. Dilated lumen with debris (L, H&E stain, 400X) 

 

 
Figure 9. Damage of the basement membrane of the seminiferous tubules in an old rat (14-16 months old)  treated with 

Colchicine (black arrow, H&E, 400X)  

L 

L 
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Morphometric analysis 

Seminiferous tubules diameter  

The diameter of the seminiferous tubules/ µm of group I (control group) was 247.9 ± 4.7. The diameter of young 

age-treated rats (group II) was 224.92 ± 5.3. However, in the old age-treated rats (group III), the diameter was 184.84 ± 

4.2 (Table1, Graph 1). 

Germinal epithelium thickness  

The germinal epithelium thickness / µm of group I (control group) was (80.94 ± 2.5). The thickness was 78.234 ± 

1.9 in group II, it was 62.34 ± 1.6 in group III (Table 1 and Graph 1). 

Seminiferous tubules perimeter  

The seminiferous tubules perimeter/µm was reported as 40347.56 ± 986.4, 39901.42 ± 734.9, and 34718.3 ± 917.3 

in groups I, II, and III, respectively (Table 2 and Graph 2). 

Sertoli cell  

The number of Sertoli cell/tubules in groups I, II, and III was measured as 11.2 ± 0.8, 11.6 ± 0.5, and 9.8 ± 0.3, 

respectively (Table 3 and Graph 3). 

Leydig cell  

Regarding the number of Leydig cells/40x field, group I indicated 10.2 ± 0.5, while this number was 8.2 ± 0.7 and 

5.2 ± 0.3 in groups II and III, respectively (Table 3 and Graph 3). 

 

Table 1. Diameter of seminiferous tubule and the thickness of the germinal epithelial layer in rats with different age 

ranges treated with Colchicine 

                                                        Treatment 

Groups 
Control T1  T2 

Seminiferous tubules diameter (µm) 247.9 + 4.7a 224.92 + 5.3a 184.84 + 4.2b 

The germinal epithelium thickness (µm) 80.94 + 2.5a 78.234 + 1.9a 62.34 + 1.6b 

Different superscript letters in the same row explain a significant statistical difference at p < 0.05. T1: Young rats (5-6 months old) were administered 
Colchicine 3 mg/kg body weight, T2: Old rats (14-16 months old) were administered Colchicine 3 mg/kg body weight 

 
Table 2. Seminiferous tubule perimeter in rats with different age ranges treated with Colchicine  

                                                        Treatment 

Groups 
Control T1  T2 

Seminiferous tubules perimeter/µm 40347.56 ± 986.4a 39901.42 ± 734.9ab 34718.3 ± 917.3b 

Different superscript letters in the same row explain a significant statistical difference at p < 0.05. T1: Young rats (5-6 months old) were administered 
Colchicine 3 mg/kg body weight, T2: Old rats (14-16 months old) were administered Colchicine 3 mg/kg body weight 

 
 

Table 3. Sertoli cell and Leydig cell in rats with different age ranges treated with Colchicine  

                                                        Treatment 

Groups 
Control T1  T2 

Sertoli cell No./tubule 11.2 ± 0.8 a 11.6 ± 0.5 a 9.8 ± 0.3 b 

Leydig cell No./40x field 10.2 ± 0.5 a 8.2 ± 0.7 a 5.2 ± 0.3 b 

Different superscript letters in the same row explain a significant statistical difference at p < 0.05. T1: Young rats (5-6 months old) were administered 

Colchicine 3 mg/kg body weight, T2: Old rats (14-16 months old) were administered Colchicine 3 mg/kg body weight 

 

 
Graph 1. Diameter of seminiferous tubule and the thickness of the germinal epithelial layer in rats with different age 

ranges treated with Colchicine  
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Graph 2. Perimeter of Seminiferous tubules in rats with 

different age ranges treated with Colchicine 

 

 
Graph 3. Sertoli cell and Leydig cell in rats with different 

age ranges treated with Colchicine  

DISCUSSION 

 

Colchicine has a narrow therapeutic index, meaning that it is a safe drug as long as it is used within the therapeutic dose 

but toxic in higher doses (Maxwell et al., 2001). It is widely used in the management of many disorders, such as like 

gout, but nowadays, it is used in the treatment of coronavirus patients as it has an anti-inflammatory action that reduces 

respiratory damage (Gómez et al., 2021). 

Considering the obtained results of the current study, young rats in Group II showed some pathological changes, 

such as degeneration and necrosis of Sertoli cells, and irregular divisions of germinal epithelium vacuolar multinucleated 

giant cells. The lumen of the seminiferous tubules was free from sperms.  

Unlike other groups, group III (the old age-treated rats) demonstrated more severe pathological changes, including 

degeneration and necrosis of the germinal epithelium. Moreover, there were irregular divisions with the abnormal shape 

of spermatocytes and spermatids with necrosis of Sertoli and Leydig cells. The lumen of seminiferous tubules was 

obstructed by cellular debris. Damage to the basement membrane of the tubules with sloughing of the germinal 

epithelium was also detected. 

Concerning Morphometric analysis, all the parameters of group III showed a significant decrease. However, young 

age treated rats (group II) indicated a non-significant difference when compared to group I. These changes were 

inconsistent with Abdel Motaal’s (2006) results who found that Colchicine used (3 mg/kg body weight) for a few days 

can cause degeneration and necrosis of the sperm cells, Sertoli cells and Leydig cells with associated interstitial edema. 

In addition, debris was found within the lumen.  

These results were in line with the findings of a study by Handel (1979), indicating the intratesticular administration 

of Colchicine for a short period (5 days) induced the degradation of microtubules. Consequently, the abnormal shape of 

the sperm which was associated with abnormal function.  

In the present study, there was a cessation of the proliferation process of spermatocytes, and some sections showed 

lumen filled with debris and free from sperms. The findings were in agreement with previous studies (Kochman, 1998; 

Ben-Chitret et al., 1993), indicating that Colchicine can lead to oligospermia and even azoospermia through its effect on 

microtubules. 

The results of the current study coincided with the results of a study by Abbas et al. (2016), who studied the effect of 

high dose (25mg/kg) Colchicine treatment in rats, and they found that Colchicine induced some pathological changes, 

including degeneration of germinal epithelium, and sloughing of the basement membrane of the tubules with an 

accumulation of the debris in the lumen as well as the cessation of the process of spermatogenesis.  

These findings were in agreement with those of Shehab et al. (2014) and Elshama et al. (2013) results who recorded 

that Colchicine could enhance the degeneration of seminiferous tubules as well as Sertoli and Leydig cells with vacuolar 

degeneration of sperm cells with abnormal shape and cessation of proliferation process leading to azoospermia. 

Similar to the results of the present study, Russel et al. (1981) stated that Colchicine could induce seminiferous 

tubules damage, sloughing of sperm cells within the lumen with cessation of sperm proliferation process, and 

degeneration of Sertoli cells in the testis of rats. In addition, they stated that the destruction of Sertoli cells was 

responsible for sloughing the neighboring germ cells into the lumen. Allard et al. (1993) studied the dose-related effect 

of Colchicine on rat testis and found that intratesticular administration of higher doses (40 μg) of Colchicine can lead to 

damage to the seminiferous tubules.  

Colchicine has anti-inflammatory action as it reduces the production of free radicals and oxidative stress but it 

produces its effect by decreasing the polymerizing process of the microtubules leading to its destruction (Prins et al., 
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2017; Golpour et al., 2021). A study by Sarica et al. (1995) indicated that Colchicine could affect spermatogenesis and 

lead to the cessation of the proliferation process and azoospermia. 

The results of the present study were consistent with those reported by Correa et al. (2002). They studied the way 

Colchicine and carbendazim could affect testicular tissue in mice and they found that low dose intratesticular injected 

mice were normal while high dose treated mice showed damage in the seminiferous tubules. The associated 

morphometric study showed a significant statistical decline in the number of tubules due to sloughing the germinal 

epithelial layer. 

 

CONCLUSION 

 

The present study concluded that high doses (3 mg/kg body weight) of Colchicine could produce tissue damage to the 

testis even when it is used for a short period (10 days), and the tissue damage was more severe in the elderly treated rats, 

compared to younger ones. 
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