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ABSTRACT 
This study aimed to determine the effects of cypermethrin insecticide on growth, biochemical and reproductive parameters in male Japanese quail 

(Coturnix japonica). Seventy-two (72) male quails of equivalent body weights (185.96±1.74g) were divided into four groups of 18 birds each. Groups 

received either 0, 130, 285, or 655 mg of cypermethrin/kg of feed for six weeks. Cypermethrin resulted in a significant decrease (p<0.05) in feed 

intake, live body weight, and bodyweight gain compared to the control. Liver and kidney weight increased significantly (p<0.05). However, heart 

weight decreased significantly compared with control. Histological structures of the liver and kidney demonstrated leucocytic infiltration, and in the 

kidney, glomerulonephritis was present. Biochemically, serum levels of ALT, AST, creatinine, and urea significantly (p<0.05) reduced in all groups 

receiving Cypermethrin compared to the control group. For reproductive parameters, Cypermethrin resulted in a significant (p<0.05) decrease in 

testes weight, testosterone concentration, sperm cells concentration, and motility. At the testes level, it was observed degeneration of Sertoli cells, 

incrementing the lumen of seminiferous tubes, and decreasing spermatogenesis. These results confirm the toxicity of Cypermethrin in male quail. 
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RESUMEN 
 

Este estudio tuvo como objetivo determinar los efectos del insecticida cipermetrina sobre los parámetros de crecimiento, bioquímicos y reproductivos 

de la codorniz japonesa macho (Coturnix japonica). Setenta y dos (72) codornices macho de pesos corporales equivalentes (185,96±1,74 g) se dividieron 

en cuatro grupos de 18 aves cada uno. Los grupos recibieron 0, 130, 285 o 655 mg de cipermetrina/kg de alimento durante seis semanas. La 

cipermetrina resultó en una disminución significativa (p <0.05) en la ingesta de alimento, el peso corporal vivo y la ganancia de peso corporal en 

comparación con el control. El peso del hígado y los riñones aumentaron significativamente (p <0,05). Sin embargo, el peso del corazón disminuyó 

significativamente en comparación con el control. Las estructuras histológicas del hígado y riñón demostraron infiltración leucocitaria, y en el riñón 

además se observó glomerulonefritis. Bioquímicamente, los niveles séricos de ALT, AST, creatinina y urea se redujeron significativamente (p <0,05) 

en todos los grupos que recibieron cipermetrina en comparación con el grupo de control. Para los parámetros reproductivos, la cipermetrina resultó 

en una disminución significativa (p <0.05) en el peso de los testículos, la concentración de testosterona, la concentración de espermatozoides y la 

motilidad. A nivel de los testículos, se observó degeneración de las células de Sertoli, aumento del lumen de los tubos seminíferos y disminución de 

la espermatogénesis. Estos resultados confirman la toxicidad de la cipermetrina en la codorniz macho. 
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INTRODUCTION 

 
In order to increase agricultural yields to sustain population growth, pesticides, chemical fertilizers, and antibiotics are used and very often 

abundantly and abusively (Sharma et Ansari, 2010). This non-compliance with manufacturer requirements can lead to various contaminations. 

Pesticides can be found in different compartments (water, soil, air); they can destroy natural vegetation, affecting the diet of non-target 

organisms such as aquatic species, livestock, and wildlife, including birds, creating a significant public health problem (Ehrmann, 2012). In 

addition, some have toxic effects on reproduction: this is the case with Cypermethrin (Elbetieha et al., 2001). 

Cypermethrin is a « class II » synthetic pyrethroid, used in several countries, including Cameroon, because of its low-dose action and 

versatility (Singh et al., 2012). It is used to control various pests in agriculture and certain ectoparasites of humans and livestock (Madhubanti 

et al., 2014). Despite its benefits, its uncontrolled use impacts animals (Singh et al., 2012). Also, Cypermethrin is used to treat crop products 

(wheat, corn, sorghum), which are used in the diet of several animal species, including poultry. These animals are exposed to  cypermethrin 

residues contained in ingested feed due to non-compliance with the withdrawal period. 

Studies have shown Cypermethrin's reproductive toxicity in male rats (Elbetieha et al., 2001) and guinea pigs (Vemo et al., 2018). Other 

studies have shown Cypermethrin's toxicity in poultry (Mauruto et al., 2013; Neskovic et al., 2013). However, almost all the studies conducted 

have been done on mammals, and studies on birds concern only biochemical and hematological parameters. Therefore, this study was 

initiated to contribute to the knowledge of the potential adverse effects of the use of Cypermethrin on growth, biochemical and reproductive 

characteristics in male Japanese quails. 

 

 

MATERIALS AND METHODS  
Ethical statement 

The Ethical Committee of the School of Veterinary Medicine and Sciences of the University of Ngaoundere approved this study. 

 

Animals, housing, feed, and pesticide 

Seventy-two (72) male quails of comparable weight (185.96±1.74g) of 5 weeks old were used. Birds were housed in cages made of plank 

and meshed wires (1.5 cm) at a density of 30 quails/m2. The base diet (Table 1) consisted of maize, wheat bran, soya cake, peanut cake, fish 

meal, shell powder, bone meal, red palm oil, egg-laying concentrate 5%. This diet also contained different concentrations of Cypermethrin 

(Cigogne®, 360 g/L). The centesimal composition and calculated chemical characteristics of the basic ration of quail in reproduction used in 

this study are recorded in Table 1. 

 

Experimental design  

The Seventy-two (72) male quails were divided into four groups containing 18 subjects each. Each of the four experimental groups made up 

with the primary feed containing Cypermethrin at 0, 130, 285, 655 mg/kg of feed (Neskovic et al., 2013) corresponding to T0, T1, T2, T3 were 

attributed to 4 groups in a completely randomized design (4 treatments were repeated three times each). Experimental diets were prepared 

every two days to avoid potential interaction between Cypermethrin and dietary feed. Water and feed were dispensed ad libitum for six 

weeks (up to 11 weeks of quail age), corresponding to male quail's best fertility rates (Seker et al., 2009, Djitie et al., 2015). Birds of all 

groups benefited from the same  conditions (housing, feeding, prophylaxis). 

 

Feed intake, body weight, and weight gain 

Feed was weighed at the beginning of the week and distributed daily. Refusals from each experimental unit were weighed every seven days 

using an electronic scale with a capacity of 5000g and 1g accuracy. Weekly feed intake (FI) was calculated as the difference between the 

amount of feed distributed during the week and refusals during the same week.  At the beginning of the trial and every seven days after 

that, birds were weighed under fasting conditions in the morning using an electronic scale with a 2000g capacity and 0.1g accuracy. Weekly 

weight gain was obtained as the difference between two consecutive live weights. 
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Blood and organ collection 

Blood was collected during the sacrifice in the test tubes without anticoagulant. It was then centrifuged at 3500 rpm for 5 minutes. The serum 

was collected and stored at -20 ° C for the assays. After sacrificing and dissecting the animals, the liver, heart, kidneys, and testes were 

removed, rid of adipose tissue, and then weighed using a 100g capacity and 0.01mg precision balance. 

 

Biochemical markers of liver and kidney function 

The biochemical parameters (creatinine, urea, ALT, and AST) were measured by spectophotometry according to the standard procedures 

described by the manufacturer using the kits provided by RANDOX diagnostics (Crumlim, United Kingdom) for the measure of ALT, AST, Urea, 

and SIGMA diagnostics (Saint-Louis, United-State) for measure Creatinine.  

 

Testosterone  

Serum testosterone was determined using the Biorex Diagnostics ELISA kit (Antrim, United Kingdom). It was carried out by the solid phase 

immunoenzymatic method (ELISA) as described in the instructions for the commercial kit. 

 

Motility and sperm concentration  

Sperm motility was evaluated by mincing the vas deferens in a box containing 400 μl of 0.9% NaCl solution at 37°C, and the obtained 

preparation was observed with a light microscope at 40 X magnification.  The sperm count was done using the Thoma cell. A few formalin 

drops were added to the 0.9% NaCl solution in which the vas deferens were diluted. For each sample, sperm were counted in 5 large squares 

in each of the two chambers of the Thoma cell at 40 × magnification (Ngoula et al., 2012). The following formula was used to determine the 

concentration of sperm per ml of semen: 

 

Table 1. Centesimal composition and calculated chemical 

characteristics of the basic diet. 

Ingredients Quantity (kg) 

Maize 63 

Wheat bran 4 

Soya cake 14 

Peanut cake 5 

Fish meal 5 

Shell powder 1 

Bone meal 1 

Red palm oil 2 

Egg laying concentrate 5 % 5 

Total    100 

Calculated chemical characteristics (% Dry matter) 

Protein content (%) 20.18 

Energy metabolisable (kcal/kg) 3013.78 

Energy/Protein 149.34 

Fat (%) 5.45 

Calcium (%) 1.41 

Phosphorus (%) 0.62 

Lysine (%) 1.16 

Methionine ( %) 0.44 
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Concentration   =   
Number of sperm counted in 5 large squares × Dilution factor × 1000

Counted area × depth
 

1000 is the conversion factor from mm3 to ml 

 

 

Histology of organs 

The left testis, the liver, and kidneys of each animal were removed and immersed in a Bouin solution for fixation. After fixing, the samples 

of about 1cm were taken from each organ and then dehydrated successively in alcohol tanks of increasing degree and immersed in xylene 

for clarification. The organs were subsequently coated with paraffin, cut to a thickness of 5 μm, dewaxed in xylene, rehydrated in alcohols, 

and stained with hematoxylin-eosin. Microscopic observation at 40 × magnification made it possible to appreciate the quality of the 

histological architecture of the testes, liver, and kidney. 

 

Data analysis 

Data were expressed as the mean ± standard deviation of the mean. One-factor analysis of variance (pesticide concentration in the diet) 

was used according to the general linear model to compare the parameters studied. Duncan's test at a 5% level was used to separate the 

means whose difference was significant (Steel et Torrie, 1980). 

 

 

RESULTS  
 

Effect of Cypermethrin on growth parameters 

Feed intake (Figure 1), body weight, and bodyweight gain (Table 2) decreased significantly in groups treated with Cypermethrin compared to 

the control group. The body weight increased throughout the trial regardless of treatments, but the bodyweight gain was lower in treated 

groups, with T3 induced the lowest body weight, followed by T1 and the highest in the control group (Table 2). 

 

 

 

Figure 1. Weekly evolution of feed intake in unexposed quail exposed to different concentrations of Cypermethrin in the feed. 

T0, T1, T2, and T3 corresponding to 0, 130, 285, and 655 mg of cypermethrin/kg of feed. 
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Table 2. Effect of different concentrations of Cypermethrin on body weight and weight gain. 

Treatment T0 T1 T2 T3 

Initial weight 185.90±2.91a 186.10±0.72a 186.60±1.85a 185.26±1.70a 

Final weight 293.20±2.42c 245.20±7.27ab 257.13±9.01b 242.76±5.43a 

Body Weight gain 107.30±5.33b 59.09±7.02a 70.53±10.68a 57.47±4.13a 
Values with different letter in the same line are different (P>0.05).  

T0, T1, T2, and T3 corresponding 0, 130, 285, and 655 mg of cypermethrin/kg of feed. 

 

 

Effects of Cypermethrin on toxic indicators (liver and kidney) and the heart 

The weight of the liver and the kidneys increased significantly (p <0.05) in all the groups treated compared to the control g roup, while the 

weight of the heart significantly (p <0.05) decreased in the treated groups compared to the control group (Figure 2). Table 3 presents the 

effects of Cypermethrin on specific biochemical parameters. The serum concentration of ALT did not differ significantly between the T1 

treatment and control group and was significantly low in the T2 and T3 treatments. The AST concentration decreased significantly in the 

different treated groups compared to the control group. However, it was comparable between T2 and T3 treatments. The serum creatinine 

concentration was significantly low in the T1 and T3 group compared to the T0 control group but comparable to the T2 treatment. The urea 

concentration was significantly lower in T2 and T3 treatments but comparable between T0 and T1. 

 

 

 

Figure 2. Effect of different concentrations of Cypermethrin on the weight of liver, heart, and kidney. 

T0, T1, T2, and T3 corresponding to groups having 0, 130, 285, and 655 mg of Cypermethrin /kg of feed.  
 

 

Table 3. Evolution of biochemical markers of hepatic and renal functions concerning the different concentrations of 

Cypermethrin. 

Treatments T0 T1 T2 T3 

ALT (U/I) 16.10±3.12b 12.57±3.51ab 8,17±1,68a 11.97±2.64ab 

AST (U/I) 268.23±28.95c 9.86±1.48a 103,50±0,80b 82.36±1.15b 

Creatinin(mg/dl) 0.83±3.12b 0.33±3.51a 0.52±1.68ab 0.38±2.64a 

Urea (mg/dl) 25.13±2.61b 21.90±2.53b 16.30±2.20a 13.86±0.55a 
Values with different letter in the same line are different (P>0.05).  

T0, T1, T2, and T3 corresponding 0, 130, 285, and 655 mg of cypermethrin/kg of feed. 
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Effects of Cypermethrin on reproductive parameters 

The variations in the weight of the testes are shown in Table 4. The weight of testes decreased significantly (p <0.05) in the treated groups 

compared to the control. Table 5 shows the variations in motility, sperm concentration, and serum testosterone. Motility, sperm concentration, 

and testosterone decreased significantly in the treated groups compared to the control. 

 

 

Table 4. Evolution of the testes' weight and measurements according to the different 

doses of Cypermethrin. 

 Treatments 

Testicles T0 T1 T2 T3 

Left 3.42±0.75d 2.54±0.15c 2.34±0.10b 1.89±0.06a 

Right 2.92±0.16b 2.24±0.63ab 2.27± 0.15ab 1.76±0.25a 

Total 6.35±0.14c 4.79±0.77b 4.61±0.26b 3.66±0.30a 

Values with different letter in the same line are different (P>0.05). 

T0, T1, T2, and T3 corresponding 0, 130, 285, and 655 mg of cypermethrin/kg of feed.  

 

 

Table 5. Effect of Cypermethrin on the motility and concentration of sperm. 

Treatments T0 T1 T2 T3 

Motility (%)            72.00±10.95b 32.00±10.95a 24.00±8.94a 20.00±0.00a 

Sperm Concentration (x106/ml) 368±8d 232±8c 148±4b 88±8a 

Testosterone concentration (ng/ml) 0.36±0.05b 0.12±0.04a 0.18±0.10a 0.18±0.10a 

Values with different letter in the same line are different (P>0.05).  

T0, T1, T2, and T3 corresponding 0, 130, 285, and 655 mg of cypermethrin/kg of feed. 

 

 

Effects of Cypermethrin on histological structures of organs 

Histology of the testes 

Figure 3 illustrates the histological structures of the testes of quails unexposed and exposed to Cypermethrin. In control an imals (T0), the 

architecture of the seminiferous tubes was typical. From the membrane to the lumen, germ cells are observed at different stages of 

development. The lumen of the tubes contains much mature sperm. This cellular disposition was disturbed in T1, T2, and T3. In  these last 

groups, the lumen of the seminiferous tubules did not present mature sperm. We also note the widening of the seminiferous tube's lumen in 

the groups and degeneration of the connective tissue of the seminiferous tube.  

 

Histology of the liver 

The histological sections (Fig. 4) of the liver of male Quails of the T0 group, like those of the T1 group, showed a typical architecture of the 

hepatic parenchyma. The centro-lobular vein, hepatocytes, and sinusoid capillaries were very distinctive. Only the T2 and T3 group presented 

pathological damage, marked by leukocyte infiltrations and congestion of the centro-lobular vein. 

 

Histology of the kidneys 

Histological analysis (Figure 5) of the kidneys in T0 showed a typical arrangement of the kidney's main components (glomerulus, convoluted 

tubules distal, and proximal). Compared to control, in animals of T1, T2, and T3, leukocyte infiltration and glomerulonephrit is were noted 

(T3). 
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Figure 3. Micrographs of quail testicles (Hematoxylin-eosin X 200). 

St = Seminiferous tubule; Lu = Lumen of the seminiferous tube; Spz = Spermatozoon; Deg = Degeneration of connective tissue; T0, T1, T2, T3 = Different groups. T0, 

T1, T2, T3 correspond to the groups of quail which receive respectively rations containing 0, 130, 285, and 655 mg of cypermethrin/kg of feed 

 

 

 

  

  

Figure 4: Microphotographs of the liver of male quail (Hematoxylin-eosin X 200). 
Cv = Centro-lobular vein; He = Hepatocyte; Sc = Sinusoid capillary; Il = infiltration; CCv = Congestion of the centrolobular vein; A, B, C, D: Different lots. T0, T1, T2, 

T3 correspond to groups of quail which respectively receive rations containing 0, 130, 285 and 655 mg of cypermethrin / kg of  feed. 
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Figure 5. Microphotographs of the kidney of male quail (Hematoxylin-eosin X 200). 
G = Glomerulus; Dct = Distal convoluted tubule; Pct = Proximal convoluted tubule; Gn = Glomerulonephritis; Li = 

Leukocyte infiltration; A, B, C, D: Different groups. T0, T1, T2, T3 correspond to the groups of quail which respectively 

receive rations containing 0, 130, 285 and 655 mg of cypermethrin/kg of feed. 

 

DISCUSSION 

The results of this study showed a significant decrease in feed intake in animals exposed to Cypermethrin. This decrease may be due to the 

effect of the pesticide on the gastrointestinal tract causing loss of appetite or low absorption of nutrients (Mosbah, 2008). These results are 

in agreement with those of Djeffal (2014) with rats treated with methomyl. In contrast, the opposite results were observed by Vemo et al. 
(2018) in guinea pigs treated with Cypermethrin. 

The results obtained in our study showed a reduction in body weight and weight gain in quail exposed to Cypermethrin compared to the 

control group. This indicates a general deterioration of health that could be attributed to systemic toxicity in Japanese quail, resulting in 

reduced feed intake and reduced energy intake. Similar results were observed in quail subjected treated with Pirimiphos-methyl 16% and 

Permethrin 3% (Herman et al., 2017) and in rats treated with Cypermethrin (Elbetieha et al., 2001). However, other studies have shown 

contrary results in guinea pigs treated with Cypermethrin (Vemo et al., 2018). 

The liver and kidneys are associated with the metabolism and excretion of toxic substances like pesticides (Mossa et al., 2015). This study 

showed a significant increase in liver and kidney weight in the different levels of Cypermethrin. This increase could be attributed to 

cypermethrin accumulation in these organs for detoxification or an enzyme-inducing effect (Wayland et Edward, 1991). Similar results were 

obtained in rats and guinea pigs treated with Cypermethrin (Li et al., 2013; Vemo et al., 2018). In contrast, opposite results were obtained in 

rats after exposure to pirimiphos-methyl (Ngoula et al., 2007) and Cypermethrin (sangha et al., 2011). 

Although in birds, creatinine and urea levels are lower. These serve as indicators of kidney function. In the present study, the serum 

creatinine and urea levels significantly decreased in the treated groups compared to the control group. The decrease in creatinine may be 

due to tubular damage (Lierz, 2003). Elevation of plasma urea is correlated with increased protein catabolism. So, the decrease in urea could  
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be due to Cypermethrin's effect on the liver (dysfunction), leading to a reduction in protein catabolism and urea production. These results 

corroborate those of Aslam et al., 2010 in broilers exposed to Cypermethrin. On the other hand, Vemo et al. (2018) obtained an increase in 

serum urea and creatinine levels. 

The histological analysis of kidneys shows a leukocyte infiltration and inflammation of the glomerulus (glomerulonephritis). During 

inflammation, there is a release of mediators derived from oxygen and toxic free radicals by phagocytic cells (Gorochov et Papo., 2000). 

These free radicals promote renal function disturbances, as observed by the results of the renal function parameters. These observations 

corroborate those of Rezzag, 2015 in rabbits exposed to metribuzin. 

Many environmental toxicants cause impaired reproductive functions with effects on the central nervous system, so-called endocrine 

disruptors operating on the hypothalamic-pituitary-gonadal axis (Sarkar et al., 2000). In this study, the weight of the testes and the level of 

testosterone concentration were significantly reduced in the groups of quails treated with Cypermethrin compared to the control group. These 

results corroborate those of (Herman et al., 2017) in quail exposed to Pirimiphos-methyl 16% and Permethrin 3%, and those of (Vemo et al., 
2018) in guinea pigs exposed to Cypermethrin. Indeed, the testes' weight, size, and secretory function are tightly regulated by androgens 

(Gore, 2001). The decrease in testicular weight could be attributed to a reduction in androgen production. This decrease could also be due to 

alterations in the seminiferous tubes, as confirmed by histological observations. The reduction of testosterone could be due to the decrease 

in Leydig cells' response to LH and/or by the direct inhibition of testicular steroidogenesis (Adedara et al., 2013). On the other hand, other 

studies have shown an increase in the testes' weight in adult male rats exposed to Cypermethrin (Elbetieha et al., 2001). 

The motility and concentration of sperm are essential parameters for the assessment of male fertility. The present study shows a reduction 

in motility and sperm concentration in quails treated with Cypermethrin compared to the control group. These observations are similar to 

those made by (Elbetieha et al., 2001) in rats treated with Cypermethrin and (Herman et al., 2017) in quail treated with Pirimiphos-methyl 

16% and Permethrin 3%. Reduction of sperm concentration in the epididymis and the diameter of the seminiferous tubes could be an effect 

of Cypermethrin on the different stages of spermatogenesis. So Cypermethrin would inhibit the biosynthesis of testosterone. Likewise, the 

destruction of the testicular architecture is a plausible cause of the decrease in sperm concentration. This destruction is confirmed by the 

analysis of histological sections in groups of quail treated with Cypermethrin. 

On the other hand, the decrease in spermatozoa motility can be due to increased morphological malformations in the middle piece and the 

flagellum. Likewise, high levels of free radicals are negatively correlated with sperm concentration, viability, and motility (Jahanian et al., 
2014). So oxidative stress could also be a cause of the decrease in the mobility of sperm. 

Our histological results showed that Cypermethrin induces alterations of spermatogenesis and the histology of the seminiferous tubes. These 

results agree with those of (Herman et al., 2017; Li et al., 2013), and these changes led to disturbances in the reproductive parameters 

confirmed in the present study. 

 
 

CONCLUSIONS 
 

Cypermethrin resulted in a significant decrease in feed intake, live body weight, and body weight gain. Serum level of ALT, AST, creatinine, 

and urea significantly reduced in all groups receiving Cypermethrin. Testes weight, testosterone concentration, sperm cells concentration, 

and motility were also negatively affected. At the testes level, damage to the histological structure results in degeneration of Sertoli cells 

and decreases spermatogenesis. The results showed that the administration of Cypermethrin in male quails affected the growth, biochemical, 

and reproductive parameters, hence the need to properly handle and use this product. 
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