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Abstract: This study intended to evaluate the beneficial protective effects of sesame oil 
(SO) on cypermethrin (CYP)-induced sub chronic toxicity in rabbits. Male rabbits were 
divided into 4 groups; I: control; II: Cypermethrin (CYP, 48 mg/kg body weight, bw); III: 
CYP (48 mg/kg bw)+SO (1 ml/kg bw); and IV: SO (1 ml/kg bw). All treatments were orally 
administered three times per week for 9 weeks. CYP induced toxic effects on liver and 
kidney as revealed by a significant increase in serum liver enzyme activities with a signif-
icant decrease in total protein and albumin in addition to a significant increase in creati-
nine and uric acid levels. The effect of CYP on male fertility was demonstrated by a sig-
nificant decrease in testis and epididymis weights, epididymis sperm counts, sperm mo-
tility with a significant increase in sperm abnormalities. Besides, a significant decrease in 
testosterone levels along with a significant increase in prolactin levels. CYP induced oxi-
dative stress distinguished by a significant increase in malondialdehyde (MDA) levels in 
addition to a significant decrease in reduced glutathione (GSH) contents and superoxide 
dismutase (SOD) activity. Also, CYP produced a significant increase in sperm DNA dam-
age. Co-treatment of SO with CYP improved all alterations induced by CYP. In conclusion 
SO has beneficial protective effects as it tends to dampen CYP sub chronic toxicity in 
male rabbit. 
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Introduction 

Cypermethrin (CYP) is synthetic pyrethroid 

widely used in agriculture.  Due to the lipo-

philic nature of pyrethroid insecticides, they 

conglomerate in biological membranes (1), re-

sulting in stimulation of free radical formation 

leading to oxidative stress in mammals (2). 

CYP is absorbed via the gastrointestinal and 

respiratory tracts and confers discriminatory 

distribution into lipid-rich internal tissues (3). 

CYP initially thought to be unharmed for 

household implementation, however later a 

number of reports displayed its reproductive 

poisoning in mammalian and non-mammalian 

laboratory and wildlife animal species (4). The 

reproductive toxicity of CYP is a major concern 

because spermatogenesis may be vulnerable to 

chronic exposure to chemicals at very low dose. 

Due to existence of CYP as lipid soluble and of 
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small size, it passes through cell membrane and 

may damage DNA (5, 6). It was found that CYP 

raises the chromosomal deviation, and micro-

nuclei in human peripheral lymphocytes (7) and 

has adverse effects on male adult rats reproduc-

tion by decreasing testicular weight, epididymis 

sperm counts, and motility (8, 9).  

Sesame (Sesame indicum) has phenolic com-

pounds, non-protein amino acids, alkaloids, 

cacogenics glycosides, polyunsaturated fats and 

lipids, mucilage, phospholipids, thiazole, disul-

phide, ketones, aldehyde, vitamins as B1, B2, C 

and E and trace elements such as calcium, mag-

nesium,iron, copper, zinc and phosphorus (10, 

11). Sesame contains abundant lignans like li-

pid-soluble lignans (sesamin and sesamolin), 

sterol and water-soluble lignan glycosides (ses-

aminol triglucoside and sesaminol diglycoside) 

with varied antioxidant attributes which have 

the capability to improve fertility potency of 

male reproductive system. (12). Sesame seed 

could improve the adverse effects of reactive 

oxygen species on testicular parameters (13, 

14). Sesame has protective role on the male re-

productive tract due to binding to the estrogen 

receptors (ER) and modification of androgen 

receptor (AR) activity in the testis (15, 16). 

Therefore, this study was performed to eval-

uate the toxic effects of CYP on liver and kid-

ney function, male reproductive toxicity in 

male rabbits and its amelioration by sesame oil.  

Materials and methods 

Materials 

Cypermethrin (10% E.C, C22H19Cl2NO3, 

molar mass 416.30 g/mol, synthetic pyrethroid. 

α-cyano-3-phenoxybenzyl (1RS) - cis, trans- 3- 

(2,2-diclorovinyl)-2, 2-dimethyl-cyclopropane 

carboxylate, 10% purity) was purchased from 

Cenavisa Laboratorios Cemi Pendra Estela s/n 

43205 Reus (Spain). Sesame oil was obtained 

from Cap. pharm.  

Experimental animals 

Twenty eight sexually-mature, healthy 

White New Zealand rabbits 6-8 months old, 

weighting about 2.000–2.100 kg  with clinically 

normal genitalia and apparently healthy were 

obtained from private farm and were kept in 

stainless steel wire mesh cages under sanitary 

hygienic conditions. The room temperature was 

kept at 25-27°C with 45-70% humidity and 12-

h light .The rabbits were fed on a standard pel-

leted ration according to (17, 18) with chemical 

composition of  Crude protein % 18, Digestible 

energy Kcal/kg of diet 2600, Crude fiber % 10-

12, Calcium % 1.2, Phosphorus % 0.8 Lysine % 

0.75, Methionine and % 0.65cysteine. The 

drinking water was available ad libitum 

throughout the study and being acclimatized for 

two weeks prior to the experiment. 

Experimental design 

Rabbits were allocated into 4 equal groups 

(7/group). All treatments were applied orally 

three times per week for 9 weeks to cover all 

the spermatogenesis period.The rabbits in the 

first group were considered as control and not 

given any treatment. The second group received 

CYP [48 mg/kg bw (19)].The third group was 

given CYP (48 mg/kg bw) + SO [1 ml/kg bw 

(20)]. The fourth group was administered SO (1 

ml/kg bw). Body weight was recorded in the 

non-fed state at the beginning of study (initial 

weight) and at time before slaughter (final 

weight). Weight earning (final body weight 

(g)- primary body weight (g) was calculated. 

Blood samples 

Blood samples were collected at end of ex-

perimental period (9 weeks). Blood samples 

were gathered from the marginal ear vein using 

vacuum tubes, left to coagulate and then centri-

fuged at 3000 rpm for 10 min. The sera were 

then stored frozen at −20°C until the biochemi-

cal analysis. 

Biochemical assays 

Serum levels of liver damage enzymes [as-

partate aminotransferase (AST), alanine amino 

transferase (ALT), and alkaline phosphates 

(ALP)], kidney function parameters (Urea, uric 

acid and creatinine), albumin, total protein, cal-

cium, sodium, potassium and magnesium, su-

peroxide dismutase (SOD), reduced glutathione 

(GSH), and Malondialdehyde (MDA) were de-

termined using commercially available kits and 

as previously described (19, 20). Serum total 

testosterone and prolactin levels were assessed 
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by Enzyme Linked Immunosorbent Assay 

(ELISA) as depicted by (21).  

Seminal examination 

After blood sampling, rabbits were slaugh-

tered and seminal fluid were collected from   the 

epididymis for seminal examination as previ-

ously described (21, 22).  

Comet assay 

Testes were examined for DNA damage us-

ing comet assay (single-cell gel electrophore-

sis) as previously described (23). 

Statistical analysis 

One-way analysis of variance using 

GraphPad Prism 7 (GraphPad Software, Inc, La 

Jolla, CA) was used to determine the difference 

between the groups. Comparison of means was 

carried out with Tukey’s honestly significant 

difference test. Data were presented as mean ± 

standard error of mean (SEM) and significance 

was declared at P < 0.05. 

Results and discussion 

Body weight 

Table (1) showed a notable decrease in the 

body weight of CYP- treated groups. Co-treat-

ment of SO and CYP resulted in a significant 

increase in the body weight when compared to 

CYP-treated group. These results were in 

agreement  with (24, 25) in rats and in rabbits 

(26). 

The decrease in body weight of CYP treated 

group may be resulted from the effect of insec-

ticide pyrethroid on gastrointestinal tract which 

subsequently leads to decrease in appetite and 

absorption of nutrients from gut (27).This de-

crease related to the liver injury (28). Also CYP 

intake may has a combined action of choliner-

gic (decrease feed intake and diarrhea) and ox-

idative stress and/or due to increase in break-

down of lipids and proteins as a direct effect of 

CYP pesticide exposure (29). (30) noted 

changes in epithelial cells and mucosal layer of 

digestive tract, resulting in reduced appetite and 

growth rate. Sesame oil rich in several antioxi-

dants and chemo-preventive agents such as to-

copherol, sesamolin, sesaminol  and sesamin  as 

well as  mono-unsaturated and polyunsaturated 

fatty acids, rich in vitamin A, B and E as well 

as iron, calcium, magnesium and copper (31). 

All these compounds may be the cause which 

lead to a relatively positive effects and decrease 

the negative effect of CYP. 

Biochemical investigation 

The serum levels of ALT, AST and ALP in 

CYP intoxicated group were significantly in-

creased in comparison with the control group 

(Table 2). In consistence, previous studies also 

showed similar increased in liver enzyme activ-

ities in CYP intoxication (32). Exposure to pes-

ticide causes disruption of hepatic cell and leak-

age of enzymes from hepatocytes to blood (33). 

Increases of serum liver enzymes usually indi-

cate liver damage (34). We also found that ad-

ministration of SO with CYP significantly de-

creased these enzyme. SO is hepato-protective, 

anti-inflammatory,   and can decrease lipid pe-

roxidation by decreasing free radicals and in-

creasing antioxidant properties (35). 

Administration of CYP significantly in-

creased urea, creatinine and uric acid (Table 2). 

Co-supplementation of SO with CYP showed a 

significant decrease in urea, creatinine and uric 

acid in comparison with CYP -intoxicated 

group. These results were in agreement with 

those reported by other studies (36). An eleva-

tion of blood creatinine level is associated with 

kidney damage which agree with results reports 

by (37). Sesame oil has an ameliorative effect 

as it decrease the negative effect of CYP. This 

may be due to its anti-inflammatory antioxidant 

properties (35). CYP intoxication significantly 

decreased total protein and albumin (Table 2). 

Co-administration of SO with CYP restored 

CYP effects towards normal levels. These re-

sults agree with (38, 39).  

CYP intoxication significantly decreased 

calcium and sodium and increased potassium 

and magnesium levels in serum (Table 2). Co-

supplementation of SO with CYP showed a sig-

nificant elevation in calcium and sodium levels 

with significant decline in potassium and mag-

nesium levels when compared to CYP-treated 

group. This result was parallel to that of (40). 

Increased potassium level could be due to CYP 
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effect on potassium channel leading to an alter-

ation in the activation potential (41). The bene-

fits effects of SO could be due to its profusion 

of antioxidant which interfere with renin-angi-

otensin system (42). Sesame oil induced signif-

icant increase in serum magnesium level l and 

this disagreed with the results of (43). 

CYP intoxication significantly decreased 

testosterone and significantly elevated prolactin 

(Table 2). SO decreased this negative effect of 

CYP. Similar effect was reported by (44) who 

found that exposure to CYP significantly de-

creased testosterone synthesis. Decrease in tes-

tosterone revealed extra testicular target by pes-

ticides and also suggests central effect for pes-

ticides on hypothalamus pituitary axis (45). The 

Luteinizing hormone (LH) induced leydig cells 

to produce testosterone and so, decrease in LH 

inhibit testosterone production. Moreover, low 

testosterone, follicular stimulating hormone 

(FSH) and LH levels inhibit effective spermat-

ogenesis and evolution of seminiferous tubules, 

thus causing infertility (46). 

CYP inducted a significant elevation in se-

rum levels of MDA in addition to a significant 

decline in  reduced glutathione (GSH) contents 

and superoxide dismutase (SOD) activity as 

compared to the control group (Table 3). Co-

treatment of SO with CYP mitigated the ad-

verse effects of CYP  toward control levels. 

(47) found that CYP inducted significant eleva-

tions in serum MDA, SOD and significant de-

cline in serum GSH levels. This oxidative dam-

age was normalized by co-administration of SO 

with CYP, where SO provided observed protec-

tion against oxidative stress induced by CYP 

and this agreed with (48). 

Sperm count and abnormalities 

There were marked sperm deformities in 

head and tail of CYP treated group as compared 

to the control group (Table 4). This result 

agreed with (9, 49).  This may be due to inhibi-

tion of LH and FSH levels (9, 50). Degenerated 

stereo cilia and focal mononuclear cellular in-

filtration without any spermatozoa in epididy-

mis were noticed following CYP treatment in 

rabbits (51). Co-treatment of SO mitigated the 

adverse effects of CYP toward control levels. 

This result agreed with (52) and may be at-

tributed to the antioxidant properties of SO.  

Weight of testes and epididymis 

CYP induced a significant decrease in testic-

ular and epididymis index weight when com-

pared to the control (Table 4). The same results 

was recorded by (8). SO induced significant in-

crease in testicular weight which may be due to 

increase in testosterone level, which can be lead 

to increased discrimination for leydig cells 

which stimulated by the increase in LH and thus 

increase testicular weight. Also, there was sig-

nificant increase in epididymis weight which 

may be due to increase in number of protein re-

ceptors specific to testosterone which leads to 

increase epididymis weight (53). 

 

 

Table 1: Initial and final body weight of male rabbits exposed to Cypermethrin three times/week for 9 

weeks and the protective effect of Sesame oil (n=7) 

 Control CYP CYP + SO SO P value 

Initial body 

weight (gm.) 
2070±97.46 2065±84.45 2060±54.77 2080±103.68 0.958 

Final body 

weight(gm.) 
3008±51.18 2100±139.82 2600±45.82 2900±15.811 0.00001* 

Weight gain 

(gm.) 
930±3.082 40±122.678 550±62.048 820±7.905 0.00001* 

The result is significant at   p  ≤ 0.05. CYP: Cypermethrin, SO: Sesame oil 



 

Table 2: Serum biochemical parameters of male rabbits exposed to CYP and the protective effect of SO 

 Control SO CYP + SO CYP 

AST (U/L) 52.5+2.32 33.75+10.05 61.5 +0.96* 104.0+3.58** 

ALT(U/L) 31.5+0.65 27.5+1.85 44.23+1.47* 81.25+1.93** 

ALP(U/L) 111+5.91 112.8+2.62 117.5 +4.94* 395.7+13.01** 

TP (g/dl) 4.57+ 0.11 4.65+ 0.15 4.15+ 0.06* 3.48+ 0.193* 

Alb. (g/dl) 2.85+ 0.64 3.32+ 0.11 2.95+.0.064* 1.97+ 0.06* 

Cr.(mg/dl) 0.68+0.05 0.69+ 0.05 1.29+ 0.21* 2.39 + 0.186** 

Urea (mg/dl) 17.0+0.82 15.5+ 1.32 36.75+1.65 ** 91.5+  9.31** 

UA (mg/dl) 3.48+ 0.25 3.6+0.11 3.7+  0.12* 4.32 + 0.14** 

Ca (mg/dl) 8.35+  0.23 9.95 + 0.22* 8.92 + 0.11* 7.8 + 0.20* 

Na (mmol/L) 131.0 + 0.91 134.0 + 1.87 128.25 + 0.63* 114.7  + 2.56* 

K (mmol/L) 4.0 + 0.09 4.3 + 0.39 5.1 + 0.07* 6.95 + 0.2** 

Mg (mg/dl) 2.0+  0.09 2.35 + 0.06 2.23 +  0.08 2.82 + 0.48 

Testo (ng/ml) 3.53 + 0.28 7.67 + 0.48* 4.25 + 0.14 2.48 + 0.31* 

Prol (ng/ml) 10.5 + 0.96 8.75 + 0.75 13.0 + 1.22 19.75 + 1.65** 

*Significant at (P ≤ 0.05)  ** Significant at (P ≤ 0.01).Results are represented as mean + standard error. CYP: Cyper-

methrin, SO: Sesame oil, AST: Aspartate transaminase, ALT: Alanine transaminase,  ALP: Alkaline phosphatase, TP: 

total protein, Alb.: albumin, Cr: creatinine, UA: Uric acid, Ca: Calcium, Na: Sodium, Mg: magnesium, Testo: Testos-

terone, Prol: Prolactin. 

 

 

Table 3: Lipid peroxide (MDA), super oxide dismutase (SOD) and reduced glutathione (GSH) of male 

rabbits exposed to CYP and the protective effect of SO 

 MDA(nmol/ml) SOD(µ/ml) GSH (µ/ml) P value 

Control  4.48±0.486 29.5±1.516 1.096±0.145 0.00001* 

CYP 7.88±0.178 20.4±1.14 1.008±0.078 0.00001* 

CYP+SO 5.22±0.349 25.6±1.140 0.794±0.072 0.00001* 

SO 3.10±0.200 34.0±1.581 1.300±0.700 0.00001* 

*Significant at (P ≤ 0.05). Results are represented as mean + standard error 

MDA: Malondialdehyde,  SOD: Superoxide dismutase, GSH: Reduced glutathione, CYP: Cypermethrin, SO: Sesame 

oil 
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Table 4: Weight of sexual organs and epididymis sperm characters in male rabbits exposed to CYP and the 

protective effect of SO 

 

 

 

 

 

 

 

 

*Significat difference at ( P ≤ 0.05 )  **Significant at ( P ≤ 0.01) 

 

Figure 1: Comet assay results. a. Group (I) showing high incidence of genetically intact sperms. b. Group 

(II) displaying high incidence of genetically damaged sperms. c. Group (III)  exhibiting a reduction in 

number of genetically degenerated sperms. d. Group (IV) revealing appearance of few genetically degen-

erated sperms. X 400 
 

Comet assay 

Figure 1 shows the negative effects of CYP 

and the defensive effects of SO on sperm DNA. 

The likely mechanism of pyrethroids to pro-

duce sperm DNA deterioration; may be due to 

their decreased molecular size and hydrophobic 

nature, so they cross blood testicular barrier and 

 Control Cypermethrin Cypermethrin 

+ Sesame oil 

Sesame oil 

Weight of testes(gm.) 5.09 + 0.116* 4.138 +  0.03* 4.304 +0.071* 4.952 +  0.09* 

Weight of epididymis 1.80+0.100* 0.87 +0.66* 1.118 +0.13* 1.66 +0.114* 

Sperm concentration 

(106mm3) 

34.86 + 2.84 12.73+1.74** 22.3+ 5.04* 33.6 + 3.48 

Sperm mortality% 87.6 +  3.89 57.7+.4.14** 72.0+  3.25* 85.0 + 4.12 

Life sperm% 86.0 + 3.22 50.7 +5.6** 64.0 + 2.53* 80.0+ 3.88 

Sperm abnormality % 11.01 + 0.28* 20.41+0.52** 15.01 + 0.18* 9.21 + o.23* 

c 

a b 

d 



 

reach the sperm nucleus (5). Pyrethroids have 

been shown to induct oxidative stress by gener-

ating free radicals which are the main cause of 

DNA damage (54). 

Conclusion 

This study confirms that SO has a beneficial 

protective effects as it tends to dampen CYP 

sub chronic toxicity in male rabbits through im-

provement of body weight, serum biochemical, 

antioxidant parameters, sperm characters as 

well as sperm DNA damage. 
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