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 Cypermethrin is a large spectrum action insecticide, globally employed to control pests in 

agriculture and some human and domestic animals ectoparasites. This study aimed to 

evaluate its toxicity and reproduction impairment in male guinea pig. Forty adult male 

guinea pigs were divided into 4 groups and orally submitted to 0, 92, 137.5 and 275 

mg/kg body weight/day for 90 days. The weight of the liver increased significantly, while 

that of kidneys decreased significantly in treated animals compared to controls. Serum 

concentrations of creatinine, urea, ALAT, ASAT, total cholesterol, prostatic acid 

phosphatase increased significantly, while the testicular total protein level decreased 

significantly in groups given the insecticide relatively to the control. The testes weight, 

libido, serum level of testosterone, mobility, sperm count and the percentage of 

spermatozoa with entire plasma membrane decreased significantly in animals exposed to 

cypermethrin with reference to controls. The percentages of abnormal spermatozoa 

increased significantly in animals submitted to 137.5 or 275 mg/kg body weight (bw) of 

cypermethrin compared to control ones. On the testis histological sections of pesticide-

treated animals, immature germinal cells were observed in the lumen of seminiferous 

tubules. Cypermethrin was toxic in male guinea pig and damaged reproductive 

parameters. 
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Introduction 

Pesticides are widely used in agriculture and 

veterinary medicine to increase yields (Prasanthi and 

Rajini, 2005). Cypermethrin is a synthetic class II 

pyrethrinoid, a large spectrum action insecticide (Singh et 

al., 2012). It is broadly used in many countries among 

which Cameroon, because of its efficacy at low doses. 

Cypermethrin is intensely and globally employed to 

control a large variety of pests in agriculture and some 

human and domestic animals ectoparasites (Raina et al., 

2010; Mignini et al., 2013; Sparks, 2013; Madhubanti et 

al., 2014). In spite of these beneficial roles of 

cypermethrin, its excessive and non controlled use affects 

non target organisms (Singh et al., 2012). Since 

cypermethrin is used for pre and post-harvest treatment of 

many crops (maize, wheat, millet, sorghum...), products 

and some residues of crops treated with it are used to feed 

many farm animal species such as guinea pigs, rabbits, 

grass cutter, goats, sheeps etc. Hence, these animals are 

exposed to cypermethrin residues contained in ingested 

feed. Many studies have shown the chronic toxicity of 

cypermethrin in some mammals (Nair et al., 2011; 

Bhushan et al., 2013; EL-Shemi et al., 2015). 

Nevertheless, to our knowledge, studies showing effects 

of cypermethrin on the reproduction of farm animals are 

very scarce, though many of them are necessary to better 

appreciate the reproductive toxicity of this insecticide 

used worldwide. The present work aimed to evaluate the 

toxic effects and reproductive parameters impairment of 

cypermethrin in male guinea pigs. 

 

Material and Methods 

 

Animals, Lodging, Feeding and Pesticide 

Forty adult male guinea-pigs (Cavia porcellus) raised 

at Dschang university teaching and research farm were 

used. Their mean weight was 387.27±19.21 g at the start 

of the assay. They were identified at the ear and housed in 

identical cages of 100 cm x 80cm x 60cm (length, width 

and height) under standard conditions with 12 hours 

photoperiod and had free access to water and food. They 

were handled according to ethical guidelines of the 

Cameroon National Veterinary Laboratory. 
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Animals were fed with elephant grass-based ration and 

a supplement of provender diet. 

The pesticide used was cypermethrin 36 % (360 g/L), 

commercially called Cigogne. It was obtained from Louis 

Dreyfus Commodities Cameroon. 

 

Assay 

The animals were distributed into 4 groups of 10 

animals each, comparable in body weight. Each group 

was orally given one of the 4 doses of cypermethrin (0, 

92, 137.50 and 275 mg/kg bw) for 90 days; group 1 being 

the control animals received distilled water. The animal 

body weight was recorded weekly and the doses of 

pesticide adjusted accordingly. 

 

Collection of Blood and Organs 

Twenty four hours after the last administration of the 

pesticide solutions, animals were anesthetised using ether 

vapour and blood was collected by cardiac puncture and 

used to obtain the serum for the determination of 

testosterone and other biochemical parameters. After 

sacrifice, organs such as the testes, epididymis, vas 

deferens, vesicular glands and prostate, liver and kidneys 

were collected. 

 

Data Collection 

Sexual desire (libido): The libido was expressed as the 

reaction time of the male in the presence of a female; on 

the 90th day of the assay and before sacrifice, each 

experimental animal was housed with an adult female, 

and the time taken for the male to chase, sniff the ano-

genital region of the female or attempt to mount was 

noted. The maximum observation time for any possible 

reaction of male in the presence of female was 5 minutes. 

Organs weights and volumes: The testes, epididymis, 

vas deferens, vesicular glands and prostate, liver and 

kidneys were weighed using a scale of 160 g capacity and 

10-3g precision. Volumes of testes, kidneys and liver were 

determined by their immersion in 0.9% NaCl solution 

contained in a graduated cylinder and any displacement of 

the solution was read. 

Testosterone and biochemical parameters 

concentrations: Testosterone and biochemical parameters 

(creatinine, urea, aspartate aminotransferase (ASAT), 

alanine aminotransferase (ALAT), total protein, total 

cholesterol, bilirubine and phosphatase acid) were 

quantified in the serum using Omega Diagnostics kit 

(Scotland, United Kingdom) and CHRONOLAB kits 

(Barcelona, Spain) respectively. 

Sperm characteristics: Animal sperm mobility was 

evaluated by mincing epididymis tails in a petri dish 

containing 0.9% NaCl solution at 37°C and the obtained 

preparation was observed with light microscope at 400 x 

magnification. The sperm count was determined using a 

haemocytometer, while sperm morphological 

abnormalities (small and big heads, tails winding) and the 

integrity of the plasma membrane were determined using 

an eosin-nigrosin solution and the hypo-osmotic test 

respectively. 
Testis structure: The left testis of each animal was 

fixed in Bouin’s fluid, and then washed, dehydrated in 
alcohol bath of ascending grade, clarified in xylen 
immersion, embedded in paraffin, sectioned at 5 µm and 

stained with haematoxylin and eosin. The tissue sections 
were observed under a light microscope at 400 x 
magnifications. 

 
Statistical Analysis 
Results were expressed as mean ± standard deviation. 

Differences between groups were assessed using one way 
ANOVA followed by the Duncan’s test at 5% 
significance. 

 
Results 

 
Weights and Volumes of Kidneys and Liver 
In animals exposed to cypermethrin, the weight of 

kidneys (Table 1) decreased significantly (P<0.05), 
whereas that of the liver increased significantly (P<0.05) 
with respect to controls. 

The volume of kidneys (table 1) was not affected, no 
matter the dose of administered cypermethrin, while that 
of the liver significantly (P<0.05) increased in male 
treated with 275 mg/kg bw of cypermethrin compared to 
controls. 

 
Biochemical Parameters 
Table 2 presents the effects of cypermethrin on some 

biochemical parameters in male guinea pig. The serum 
concentration of creatinine, urea, total and direct 
bilirubine, alanine aminotransferase (ALAT), aspartate 
aminotransferase (ASAT), total cholesterol, total and 
prostatic acid phosphatase increased significantly 
(P<0.05) in cypermethrin-treated groups relatively to the 
control. The level of serum total protein and testicular 
total cholesterol decreased not significantly (P>0.05) in 
animals given cypermethrin with reference to controls, 
while the decrease in the level of testicular total protein 
was significant (P<0.05) in treated as compared to control 
guinea pigs. 

 
Reaction Time (Libido) and Serum Concentration of 

Testosterone 
The time of reaction of male guinea pigs in the 

presence of females (Figure 1) increased significantly 
(P<0.05) when exposed to cypermethrin compared to 
animals given distilled water. The serum level of 
testosterone (Figure 2) decreased significantly (P<0.05) in 
cypermethrin-treated animals in relation to controls. 

 
Weight of Sexual Organs 
The relative weight of epididymis, vas deferens, 

seminal vesicle and prostate (Table 3) were comparable 
(P>0.05) between cypermethrin administered animals and 
controls. Meanwhile, the weight of testes decreased 
significantly (P<0.05) in treated males with respect to 
controls. 

 
Characteristics of Caudal Epididymis Sperm 
The mobility, numbers of spermatozoa per tails and 

per gram of epididymis tails, and the percentage of 
spermatozoa with entire plasma membrane (Table 4) 
decreased significantly (P<0.05) in animals exposed to 
cypermethrin relatively to the control group. The 
percentages of abnormal spermatozoa increased with 
increasing dose of cypermethrin, but only animals 
submitted to 137.5 or 275 mg/kg bw showed a significant 
(P<0.05) difference when compared to controls. 



Vemo et al., / Turkish Journal of Agriculture - Food Science and Technology, 6(2): 130-135, 2018 

132 
 

Table 1 Effects of cyperméthrin on the weights and volumes of kidneys and liver in male guinea pig 

Weights and volumes of kidneys and 

liver 

Dose of cypermethrin (mg/kg bw) 
P 

0 (n = 6) 92 (n = 6) 137.5 (n = 6) 275 (n = 6) 

Weights (g/100 g bw)     

Kidneys 0.71±0.04a 0.65±0.06b 0.67±0.05ab 0.64±0.03b 0.04 

Liver 2.49±0.18b 2.80±0.23a 2.95±0.15a 3.04±0.37a 0.00 

Volumes (ml)      

Kidneys 3.76±0.43 3.63±0.37 3.50±0.42 3.50±0.37 0.51 

Liver 12.09±0.79b 13.18±1.28ab 13.35±1.23ab 14.43±2.47a 0.04 
a, b, c: within the same line, values with the same letters are not significantly (P>0.05) different. n: Number of observations. bw: body weight. 

 

Table 2 Effects of cypermethrin on some biochemical parameters in male guinea pig 

Biochemical parameters 
Dose of cypermethrin (mg/kg bw) 

P 
0 (n = 6) 92 (n = 6) 137.5 (n = 6) 275 (n = 6) 

Creatinine (mg/dl) 0.10±0.06b 0.48±0.05a 0.44±0.09a 0.42±0.05a 0.00 

Urea (mg/dl) 85.71±21.48c 169.64±31.26a 114.29±24.87bc 151.79±32.16ab 0.00 

Total bili (mg/dl) 1.79±0.24b 1.96±0.26ab 2.02±0.31ab 2.22±0.35a 0.04 

Direct bili (mg/dl) 0.71±0.09c 0.90±0.10b 0.98±0.09b 1.26±0.18a 0.00 

ALAT (IU) 18.95±2.79b 21.06±3.85b 29.93±2.32a 30.63±1.81a 0.00 

ASAT (IU) 17.95±1.35c 23.45±2.85b 38.73±3.15a 40.48±1.90a 0.00 

Serum total protein (g/dl) 3.29±0.60 2.64±0.54 2.50±0.66 2.50±0.43 0.12 

Serum total cholesterol (mg/dl) 11.37±1.27c 15.99±3.08b 16.12±3.02b 19.82±2.50a 0.00 

Testicular total protein (g/dl) 1.81±0.33a 0.92±0.34c 0.90±0.11c 1.34±0.18b 0.00 

Testicular total cholesterol (mg/dl) 0.86±0.13 0.73±0.13 0.75±0.13 0.66±0.21 0.34 

Total acid phosphatase (U/l) 1.47±0.26b 2.29±0.16a 2.41±0.36a 2.66±0.22a 0.00 

Prostatic acid phosphatase (U/l) 0.54±0.19b 1.15±0.16a 1.04±0.29a 1.34±0.16a 0.00 
a, b, c: within the same line, values with the same letters are not significantly (P>0.05) different. n: number of observations. bw: body weight. Bili: 

bilirubin 

 

Table 3 Effects of cypermethrin on the weight of genital organs in male guinea pig 

Weight of genital organs  

(g/100 g bw) 

Dose of cypermethrin (mg/kg bw) 
P 

0 (n = 6) 92 (n = 6) 137.5 (n = 6) 275 (n = 6) 

Testes 0.54±0.03a 0.44±0.02b 0.46±0.02b 0.43±0.05b 0.00 

Epididymis 0.11±0.01 0.11±0.02 0.11±0.01 0.11±0.02 0.79 

Vas deferens 0.05±0.01 0.06±0.02 0.06±0.01 0.06±0.01 0.36 

Seminal vesicle and prostate 0.53±0.04 0.46±0.10 0.46±0.11 0.47±0.09 0.52 
a, b, c: within the same line, values with the same letters are not significantly (P>0.05) different. n: Number of observations. bw: body weight. 

 

Table 4 Effects of cypermethrin on caudal epididymal sperm characteristics in male guinea pig 

Caudal epididymis sperm 

characteristics 

Dose of cypermethrin (mg/kg bw) 
P 

0 (n = 6) 92 (n = 6) 137.5 (n = 6) 275 (n = 6) 

Mobility (%) 88.75±6.41a 67.50±8.86b 63.75±9.16b 66.25±7.44b 0.00 

Number/tail of epididymis (x 106) 270.00±74.09a 207.22±51.91ab 186.11±86.02b 191.11±74.03b 0.04 

Number/g of epididymal tail (x 106) 498.31±98.33a 391.57±84.10b 356.01±82.32b 369.87±63.69b 0.02 

IPM of spermatozoa (%) 91.00±5.45a 78.71±6.75 b 76.57±5.74 b 68.71±5.12 c 0.00 

Spermatozoa with small and big heads (%) 8.63±1.99c 11.11±2.76 c 19.14±3.53 b 23.43±5.06 a 0.00 

Spermatozoa with coiled tails (%) 1.88±0.84 c 2.20±0.45 c 3.44±0.88 b 5.88±0.99 a 0.00 
a, b, c: within the same line, values with the same letters are not significantly (P>0.05) different. n: Number of observations. bw: body weight. IPM: 

integrity of the plasma membrane. 

 

  
Figure 1 Effects of cypermethrin on the time of reaction 

(libido) in male guinea pig 

Figure 2 Effects of cypermethrin on serum testosterone 

concentration in male guinea pig 
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Figure 3 Histological sections of testis in male guinea pig exposed to cypermethrin (HE x 400) 

ndGC: non differentiated germinal cells; Is: interstitial space; Stl: seminiferous tubule lumen; It: interstitial tissue; St: seminiferous tubule; BV: blood 

vessel. T0-: control 1 (distilled water); T1, T2 and T3: 92, 137.5 and 275 mg/kg bw of cypermethrin respectively 
 

Testis Structure 

The histological structures of the testis of male guinea 

pig exposed to cypermethrin are illustrated by the Figure 

3. A typical structure of the testis was observed in 

controls; the seminiferous epithelium contained all 

generations of germinal cells corresponding to the stages 

of seminiferous epithelium cycle; the lumen contained 

normal flagellated spermatozoa. In cypermethrin-treated 

animals, the lumen contained non differentiated germinal 

cells. 

 

Discussion 

 

The evaluation of detoxifying organs weight is of a 

great importance for the appreciation of the toxic potential 

of a substance (Oloyede et al., 2011). The liver plays an 

essential role in the metabolism and detoxification of 

pesticides (Mossa et al., 2015). The significant increase of 

the liver weight in cypermethrin treated guinea pigs in 

this study is similar to that reported by Mossa et al. 

(2015) in mice treated with cypermethrin (13.8 mg/kg 

bw). But it is contrary to observations of Li et al. (2013) 

in rats submitted to cypermethrin (7.5, 15, 30 and 60 

mg/kg bw). This increase of the liver weight could be due 

to the intensive activity of detoxification carried out by 

this organ (Kadota et al., 1976). The decrease of the 

kidneys weight in the current study is similar to that 

observed by Rezzag and Serouti (2015) in rabbits exposed 

to metribuzine and contradictory to that obtained by 

Djeffal (2014) in rats submitted to methomyl. In the 

present work, the histological structure of the kidney was 

not examined, but it is probable that the cypermethrin 

treatment had induced an alteration of the kidney 

structure, and then the decrease of its weight. Hence, the 
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increase in the serum level of urea and creatinine could be 

a consequence of a structural and functional disturbance 

of the kidney, since they are filtered at its level. 

The attack of the liver and kidneys can be more 

appreciated by evaluating biochemical parameters 

(Kalender et al., 2005). The rise in ALAT and ASAT 

levels as shown by many other studies on pesticides 

(Madkour, 2012; Ibiang et al., 2013; Djeffal, 2014; El-

Shemi et al., 2015) might be due to the intensification of 

the secretory activity of the liver (Yousef et al., 1999). It 

could also be explained by the alteration of the plasma 

membrane permeability or by hepatic necrosis, leading to 

the escape of tissue enzymes into plasma (El-Demerdash 

et al., 2012). That hepatic dysfunction could be the cause 

of the increase in cholesterol and bilirubun 

concentrations, since they are eliminated at its level. 

The rates of creatinine and urea are indicators of the 

conditions and functioning of kidneys. The increase of 

their level in this study could show the toxicity of 

cypermethrin on the kidneys. Pesticides like malathion 

(Ismail, 2013), methomyl (Djeffal, 2014), metribuzin and 

mancozeb (Chiali, 2014) induced the similar results. This 

could be the result of the reduced capacity of the kidneys 

to filter and eliminate these substances from blood into 

urines. It could also be due to an increase in protein 

catabolism following the high stimulation by the 

insecticide of the synthesis of the enzyme arginase, which 

intervenes in the production of urea (Yanardag and Sacan, 

2007). In fact, a decrease in the level of protein was 

observed in this study and this could be due to their high 

degradation for metabolic needs. 

Phosphatases are critical enzymes in the biological 

system, responsible for the metabolism and the 

detoxification of toxic substances and the biosynthesis of 

energetic macromolecules. Their interference with toxic 

substances leads to biochemical disruption, lesions of 

tissues and loss of the cellular function (Djeffal, 2014). 

Prostatic acid phosphatase is a biomarker of a testicular 

dysfunction (El-Tohamy and El-Nattat, 2010). The 

increase of their activity in the serum might be due to the 

rise of the plasma membrane permeability (Rahman et al., 

2000). 

The decrease in the weight of testes in insecticide-

treated guinea pigs noticed in this study was previously 

observed by Li et al. (2013) and Madhubanti et al. (2014) 

in rats, using the same pesticide. The diminution in the 

testicular weight could be explained by the fact that the 

insecticide had induced the alteration of the testicular 

structure. The presence of immature germinal cells in the 

seminiferous tubule lumen of guinea pigs exposed to 

cypermethrin might be a consequence of an exfoliation of 

non differentiated germinal cells, which could have then 

affected the weight of testes. 

The decrease in the serum concentration of 

testosterone in pesticide administered groups was 

predictable, because there is a positive relationship 

between the testicular development and the testosterone 

production. Since the libido and spermatogenesis are 

under the control of testosterone, the lower libido in 

treated groups, expressed here by their long time of 

reaction in the presence females and the reduction in the 

epididymal sperm quality could be a consequence of the 

decrease in testosterone concentration in the blood. 

Conclusion 

 

Cypermethrin was toxic to male guinea pig after 90 

days of treatment. For genital organ weights, only the 

weight of testes was affected. The epididymal sperm 

characteristics, libido and serum level of testosterone 

were seriously impaired. 
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