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ABSTRACT 

Deltamethrin (DTM) is a type II pyrethroids, it can adversely affect the male reproductive 

system by disturbing the steroidogenesis and spermatogenesis. However the consequence of 

prepubertal DTM intoxication and their impact on adult stage are not known. Current study 

aimed to investigate the significances of male reproductive parameters following DTM exposure 

from prepubertal stage to adult stage. Wherein prepubertal rats were treated with 3mg or 

6mg/kg/day was given from PND 23 to PND 90 by oral gavage. Exposure of prepubertal rats to 

the DTM resulted in the significant weight loss in the animal and reduced sperm motility, sperm 

count, sperm viability and suppressed serum testosterone levels. Further DTM intoxicated groups 

also showed the reduced steroidogenic enzymes (3β HSD and 17β HSD levels) inn testis. Sperm 

morphological abnormalities and sperm DNA damage were observed along with the 

histopathological changes in the rat testis of DTM exposed groups. In conclusion, Deltamethrin 

treatment in the prepubertal rats induced the apparent reprotoxic effects at their adulthood it was 

confirmed by the observed adverse effects on reproductive organs. 
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INTRODUCTION 

Synthetic pyrethroids are widely used in 

agricultural sectors due to their effectiveness 

in controlling the range of insects. These 

pyrethroids are products of natural 

substances of pyrethrins attained from the 

plant flowers of pyrethrins species [1].  The 

others desired properties of pyrethroids 

including their bio-efficacy at low 

concentration, low toxicity to the 

mammalians when compare with other 

pesticides like organophosphates, in addition 

these pyrethroids are metabolized rapidly and 

their bioaccumulation in the tissues are also 

less [2]. Since pyrethroids have the attractive 

attributions their usage is enormously 

increased globally and their presence can be 

seen in many environmental compartments 

such as water, soil and also in agricultural 

fruits and vegetables. Recently the greater 

attention of many researchers are paid 

towards the pyrethroids and pyrithroidal 

agents mediated toxic effects to the 

environment,  humans and wild life [3]. 

Pyrethroids have the additional advantage of 

broad spectrum activities and reduced 

resistance development in the insects.  Due to 

the contamination of environment general 

public are exposed to these pyrithroidal 

agents, through different routes such as 

intake of food with pyrithroidal residues, 

inhalation the air contaminated with 

pyrethroids [4].  

DTM is a synthetic pyrethroids that 

belongs to the type II category of 

pyrethroids, widely used in agricultural, 

public health and veterinary sectors to 

control the pests, further used in poultry form 

to minimize the ectoparasites. One of the 

most common route through which DTM 

enters in to the human body are pyrethroids 

contaminated food and water intake, they 

have the tendency to readily absorb from the 

oral route [5].  Generally after entering in to 

the body these pyrethroids are readily 

metabolized and releases reactive oxygen 

species (ROS) that consequences in the 

oxidative stress in the animals exposed to the 

DTM, the mammalian sperm membrane 

contains the huge amount of the poly 

unsaturated fatty acids and low levels of 

defensive antioxidants, thus these sperm 

membrane is susceptible to undergo lipid 

peroxidation, although ROS production is 

normal and also beneficial for sperm 

capacitation, sperm and oocyte reaction and 

acrosome reaction, excess production of ROS 

is detrimental to the sperm and it finally 

leads to the male infertility [6, 7].  

There are several reports claim that 

reproductive toxicity of DTM the reprotoxic 
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effects of DTM includes reduction of sperm 

counts, quality and motility. DTM has the 

ability to decrease the testicular weight and 

testosterone production and changes the 

sexual behavior in the DTM intoxicated rats, 

rabbits and mice [8], further DTM also 

induced the testicular degenerative changes 

[7]. Gilmora in 2006 reported in a book 

OEHHA the neurodevelopmental toxicity of 

DTM where its slightly delayed the preputial 

separation due to the in utero exposure [9].  

In two generation toxic studies conducted in 

the rats reduced the weights ot both testes 

and brain weight ration in F1 male rats at 320 

ppm dose and at the same dose it also 

decreased the gross weight and increased the 

offspring death however it was not affected 

the sexual performance and fertility. 

In vivo studies conducted in rats and 

mice shown that pyrethroids might impairs 

the testosterone production via inhibition of 

key enzymes involved in the testicular 

steroidogenesis. However most of these 

studies were evaluated in adults and 

reproductive toxic studies pertaining to DTM 

in prepubertal stage are dearth. Generally 

pre-and peri pubertal stages are critical 

phases in the postnatal development phases, 

since it is the first life developmental stage 

wherein organisms will directly expose to 

toxicants without intervention of maternal 

metabolism. Further it is the period where 

immune, endocrine and morphological 

development occurs. Moreover the most vital 

functions of testis such as steroidogenesis 

and spermatogenesis have not been well 

developed, which makes the animal most 

sensitive to the endocrine disruption posed 

by the toxic chemicals [10]. Since the effect 

of DTM exposure on the later male 

reproductive functions remain unknown, we 

aimed to study the DTM effect on such a 

sensitive stage. Main objective of present 

study was to assess the DTM detrimental 

effects on adult rats following their 

prepubertal exposure to the DTM. 

MATERIALS AND METHODS 

Chemicals 

Chemicals like Deltamethrin and other were 

purcahed from sigma chemicals Co. (St. 

Louis, MO, USA). Kits and other reagent 

used in this study were obtained from 

Himedia Chemicals Co. (Mumbai India) and 

local suppliers.   

Animals 

Prepubertal male albino Wistar rats (30±5g) 

were used in this study, they were purchased 

from the NIRFBR-Hyderabad.  Rats were 

maintained under well controlled laboratory 

settings i.e. 12 hour light/dark cycle and 

temperature: 22-25oC and relative humidity 

adjusted to: 50 ± 5°C throughout the 
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experimental study. Rats were fed with 

laboratory pellets (Obtained from NIN, 

Hyderabad, and Telangana, INDIA) and 

given tap water ad libitum. All the 

experimental studies conducted were in 

accordance with the current guidelines of the 

Committee for the Purpose of Control and 

Supervision on Experiments on Animals, 

INDIA (CPCSEA 2003). Regn. 

1837/PO/RcBiBt/S/15/CPCSEA. 

Experimental design 

After maintaining the acclimation period, 

experimentation of the prepubertal rats were 

started. Animals (n=40) were allocated 

equally into four groups (One control and 

three treated groups), each group contains the 

10 rats. Groups I animals were vehicle 

control (Peanut oil), group III treated with 

high concentration of DTM was dissolved in 

peanut oil 6 mg/kg, group IV animals were 

treated with low concentration DTM 

(3mg/kg).  

Necropsy 

Individual weight of the animal were 

recorded at the beginning of the experiment 

and cessation of the experiment (Before 

necropsy), rats were kept on overnight fast, 

weigh up and sacrificed on the 90th day of 

study period. Collected the whole blood from 

cardiac organ by puncturing the heart prior to 

necropsy. Serum was carefully separated and 

kept in -20C for the further study. Organs 

like testis, kidney, liver, prostate gland, 

epididymis, brain, seminal vesicles, and 

vasdeference were rapidly harvested 

removed adherent tissues and weighed 

organs to the nearest values. Testes was used 

to estimate the enzymatic analysis. 

Spermatozoa count 

Sperm was obtained from the epididymis 

tissue by chopping the epididymis in few ml 

of Hams F-12 medium, filtered over the 

nylon comprising mesh and kept incubated 

for a period of 5 min at room temperature. 

The obtained sperm was counted used to 

count the sperm using the neubauer chamber 

as described in previous studies [11]. 5µl of 

epididymis sperm aliquot was mixed with the 

95 µl of Hams F-12 medium. 10 µl of above 

solution was kept on hemocytometer and it 

was kept over a humidified chamber for 5 

min. Intact spermatozoa calculated with the 

help of light microscope at 200X. 

Sperm motility assay 

Motility of the sperm was analysed with the 

aid of microscope, within the 5 min 

following the isolation from the section of 

cauda epididymis at 32°C [11]. Fluids of the 

cauda epididymis was collected and they 

were briefly diluted with the 2ml of Ham’s 

F-12 medium. 10 µl of aliquot was kept over 

the Neubauer chamber and number of motile 
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and non-motile sperms were noted. 

Nonmoving sperms were counted initially 

followed by the motile sperms. Percentage of 

motility in the sperms were expressed as 

motility sperms in the total number of sperms 

counted. 

Sperm viability and abnormalities 

The epididymis sperm viability was analysed 

by staining in 1% solution of trypan blue 

solution [12] and they were calculated using 

light microscope at the magnifications of 

200x. Single drop of epidymal sperm was 

diversified with the single drop of 0.5% eosin 

solution on a microscopic slide and they were 

covered with coverslip. After incubation of 

60sec they were calculated using microscope. 

Stained spermatozoa were considered as dead 

and unstained spermatozoa was considered as 

live spermatozoa. Viability of sperm was 

expressed as percentage of unstained sperms 

of all sperms totaled. The morphological 

anomalies in the sperm were counted by 

means of light microscope in accordance 

with the previous methodology of Hemavathi 

and Rahiman et al., [13]. 

Hypo osmotic swelling test 

Integrity of sperm membrane was evaluated 

by treating them to the hypo osmotic 

medium, the percentage of sperms with the 

tail coiling was estimated by the method of 

jayanendran et al., [14]. 1 ml of hypo 

osmotic solution was prepared and kept 

incubated at 37°C for 10 min. To the 

prepared solution 100µl of spermatozoa was 

added and kept a side for incubation at 37OC 

for 30 min. Single drop of this solution was 

taken on glass slide and coved with 

coverslip. And it was observed for the coiled 

sperm tail at a magnification of 200x under 

the light microscope, sperms about 100 in 

number were studied from every animal. 

Estimation of testicular steroidogenic 

enzyme assay 

Fraction of  testis was thoroughly 

homogenized in 1:9 ratio in 0.2 M Tris- HCL 

(Ice cold buffer solution) containing the pH 

of 6.8 containing the 0.1% of acetyl trimethyl 

ammonium bromide with the help of 

homogenizer for the evaluation of hydroxyl 

steroid dehydrogenases. Fraction of 

microsomes were collected and used as 

enzyme source. Testicular enzymes like 3β-

hydroxysteriod dehydrogenase another 

enzyme 17β-hydroxysteriod dehydrogenase 

level were evaluated according to the 

Bergmeyer et al., [15]. The enzymatic 

conditions were set at zero order kinetics, 

later the 1Ostandardization regarding the 

linearity with deference to the time of 

enzymatic concentration and incubation. The 

protein content/ enzyme source was used to 

determine testicular enzymes in accordance 
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with Lowry et al [16] using bovine serum 

albumin protein as a standard protein. 

Measurement of testosterone 

Serum testosterone levels were estimated by 

the enzyme linked immunosorbent assay 

(ELISA) using kit method. Assay was 

performed by strictly following the protocol 

given by the kit manufacturers. The 

sensitivity of the assay was analysed as 

0.02ng and internal difference was 6.5%. All 

the samples were executed for the 

testosterone measurement at the same time to 

minimize the internal variation. The 

testosterone was denoted in ng/ml. 

Enzymatic antioxidants 

Small sample of the aliquots were studied for 

each enzymatic activities. The catalase 

activity was analysed at 240 nm using 

spectrophotometer based on its capacity to 

decompose the molecule hydrogen peroxide. 

Similarly superoxide dismutase levels were 

determined spectrophotometrically at 480 

nm. Wherein its capacity to inhibit the 

epinephrine auto-oxidation at alkaline 

medium. 

Glutathione assay 

Quantification of glutathione (GSH) in both 

epididymis and testis was done as described 

by the Beutler et al [17], by using a Ellmans 

reagent (5,5′-dithio-bis-[2-nitrobenzoic acid]: 

DTNB). Extracts were obtained from the 

tissue and they were added to the 12% 

trichloro acetic acid (1:4 v/v) and the 

contents were centrifuged. To the formed 

supernatant 0.25 mM concentration of DTNB 

in 0.1 M NaH2PO4 with pH 8.0 was added 

and the resultant thiolate anion was estimated 

spectrophotometrically at 412 nm. 

Estimation of Lipid peroxidation levels 

Lipid peroxidation levels in the testis and 

epididymis was estimated in terms of 

malandialdehyde (MDA) a degraded product 

of lipid peroxidation and they were estimated 

by the using the reagent thibarbituric acid 

(TBA). The levels of LPX were performed 

according to the Ohkawa et al [18]. 0.5 ml of 

the homogenate was freshly prepared in 

phosphate buffer (pH 7.2) to this 1.0 ml of 

TCA and TBA 1.0 ml was added. The 

contents were mixed thoroughly followed by 

20 min boiling in water bath, cooled and 

centrifuged at 1000x g for 10 min. The 

absorbance of the supernatant content was 

then estimated spectrophotometrically at 

535nm. Formation of LPx was denoted as 

µmoles of MDA produced/g wet wt. of 

tissue. 

Evaluating the sperm DNA damage 

DNA damage was tested using the comet 

assay approach with slighy modification 

[19]. The slides were treated with comet 

imagery dye (Ethidium bromide) for comet 
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viewing. The creation of comets was 

observed. Olympus, Japan) and the pictures 

were taken with a microscope with a 

computer linked to it. The pictures were 

taken. We used the image analysis program 

CASP Lab. To prevent sperm samples from 

being exposed to light, all the slides were 

kept in darkness and experiments were 

conducted. Every experiment were carried 

out three times (100 cells were examined for 

A total of three slides per species and one 

comet formation each slide were ready 

(prepared) separately for each treatment 

Histology 

A small section of testis was embedded in the 

paraffin and after fixing in the Boulin’s 

solution for 1 day followed by the completed 

dehydration of tissue using the ascending 

series of the ethanol and washed in xylene. 

The tissue sectioned specimen 5µM of testis 

was stained in eosin and hematoxylin and 

studied them under the microscope (Hovers 

microscope: Model no. HV-12 TR). 

Statistical analysis 

The experimental data was expressed in 

mean± S.D and obtained results were 

analysed statistically using one – way 

analysis of variance using the post-hoc 

Tucky test (Graph pad prism), values were 

considered significant difference at P<0.01. 

RESULTS 

Clinical and general toxicity 

All the animals used in the present study 

were carefully observed for the clinical signs 

and symptoms it includes urination, 

salivation, lethargic behavior and 

vocalization. But no signs of clinical toxicity 

was observed in both control and also in 

treated rats.  

 However, significant weight loss (P<0.05) 

was observed in the DTM treated groups 

over the control group. Most importantly loss 

of weight in the testis and epididymis and 

other accessory organs like cauda, carpus and 

caput were observed in DTM treated groups 

(P< 0.01) as compared to the control group. 

Further significant decline (P< 0.01) in the 

weight of vas deferens, seminal vesicles and 

prostate gland were also seen in the DTM 

treated rats when compare with the control 

rats (Table 1). The macroscopic testis images 

shown in Figure 1, indicates the apparent 

testis size reduction in the animals treated 

with DTM (P<0.01) when compare with the 

control group. 

Sperm, testicular steroidogenic enzymes 

and serum testosterone levels 

Daily sperm production (DSP) in the 

control testis was observed as an average of 

12.96 million/g testis. Wherein animals 

treated with DTM showed significant 

decrease in the DSP as compared with the 
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(P< 0.01) control group. Apparent reduction 

in the sperm count was observed in the 

epididymis of DTM treated rats (average 

7.86 mn/g testis), and other key sperm 

parameters like sperm motility, sperm 

viability were significantly declined 

(P<0.001), whereas sperm coiling in rats 

treated with DTM were significantly 

increased due to the DTM effect, they when 

compared with untreated control rats Table 

2. 

All animals in control group clearly shown 

the normal morphological shape in the sperm 

structure, however significant morphological 

alterations were observed in rats exposed to 

DTM (Figure 2).  

Testicular steroidogenic enzymes such as 3β-

HSD and 17β-HSD levels were found to be 

significantly reduced (P<0.001) in both low 

dose and high dose DTM exposed groups, 

when compared with control group (Table 

2). Significant reduction in the levels of 

serum testosterone was also observed in the 

DTM treated rats (P< 0.001) at low dose and 

high dose over control group. 

Testicular oxidative stress parameters 

Lipid peroxidation (LPx) levels were 

significantly increased (P<0.001) in the testis 

of the DTM exposed (Low and high dose) 

groups as compared with its control (Table 

2). Correspondingly the antioxidants like 

CAT, SOD, GSH levels were markedly 

declined (P<0.01) in the DTM exposed rats 

as compared to control group, shown in 

Table 3. 

Evaluating the sperm DNA damage 

DNA damage studies with comet assay 

shown that, DTM exposure at both high and 

low concentrations negatively impacted the 

sperm DNA integrity when compared with 

control groups (Figure 4).  

Histology 

Testicular histopathological studies were 

performed for both control and treated rats. 

Testicular transverse section of control group 

showed intact basement membrane 

containing different stages of germ cells and 

intestinal lumen was surrounded by the 

sperms. Whereas DTM exposed rats 

demonstrated the disrupted testicular 

architecture, damaged epithelium and lumen 

without sperms were observed (Figure 3). 

No structural deformities were observed in 

the vehicle treated rats testis.  
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Figure 1: The macroscopic testis showing altered testicular size in response to DTM exposure 

 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 2: Morphological abnormalities in the sperm structure in rats exposed to DTM 
 
 
 
 
 
 
. 

 
 
 
 
 
 
 
 

Figure 3: Histological studies indicating the disrupted testicular architecture in DTM exposed rats 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: DNA damage studies indicating fragmented sperm DNA in DTM treated rats 
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Table 1: Body and organ weight of control and DTM exposed rats 

 
Table 2: Sperm parameters and serum testosterone of DTM exposed group 

Parameter Control Vehicle Low dose 
(DTM) 

High dose 
(DTM) 

Daily sperm count (millions/g testis) 12.96a ± 2.94 11.87a ±1.83 8.99b ± 0.91 7.86c ± 0.92 
Sperm count (millions/ml) 70.32a ± 6.68 71.38a ± 5.46 57.39c ± 5.49 49.39d ± 5.49 

Sperm viability (%) 69.34a ± 3.35 66.54a ± 5.16 55.48c ± 5.56 42.47b ± 2.79 
Sperm motility (%) 64.18a ± 5.20 64.25a ± 5.25 45.13c ± 6.10 41.59b ± 7.11 

HOS Tail coiled sperm (%) 60.66a ± 6.82 61.06a ± 5.11 42.16c ± 4.70 39.47b ± 5.66 
Testosterone (ng/ml) 7.47a ± 0.26 6.99a ± 0.16 3.89c ± 0.19 3.28b ± 0.43 

3βHSD (nmol of NAD converted to NADH/mg 
protein/min) 

13.29a ± 3.72 14.66a ± 2.77 11.44c ± 1.96 7.99b ± 2.56 
 

17βHSD (nmol of NADPH converted to NADP/mg 
protein/min) 

11.60a ± 1.12 11.99a ± 1.53 8.05c ± 0.36 4.30b ± 0.79 

 
Table 3: Effect of DTM on oxidative stress parameters in rat testis 

Parameter Control Vehicle Low dose (DTM) High dose (DTM) 
SOD 17.6a ± 1.9 18.80a ±1.12 13.91b ± 0.98 8.80c ± 0.22 

Catalase 11.11a ± 1.60 12.38a ± 1.40 9.99c ± 0.98 7.5.30d ± 1.09 
GSH 14.30a ± 08.35 13.59a ± 0.11 9.11c ± 0.41 7.40b ± 1.11 
LPx 8.99a ± 0.20 8.20a ± 0.15 12.11c ± 1.10 14.50b ± 1.02 

 

DISCUSSION 

In toxicological studies estimating the gross 

body weight of of animal and individual 

organ weight is considered as benchmark. In 

our study we observed the significant weight 

loss in rats treated with DTM at both 

concentration (Low dose and high dose). The 

reduced body weight might be linked with 

the DTM induced anorectic. Hence animal 

exposed to the DTM might suffered with lack 

of appetite and thus decreased food intake 

directly affect the weight of animal, Or it 

could also due to the DTM indirect effect on 

CNS which generally regulates the food and 

water intake [7]. Further it might also 

because of the cytotoxic effect of DTM that 

eventually targeted the animal somatic cells. 

Quantifying the weight of reproductive 

organs is essential in estimating the male 

reproductive toxicity, most importantly 

weight and size of the testis, because it gives 

the clue about the spermatogenesis. In 

genaral testicular mass around 98% made up 

of germinal cells and spermatogenic tubules. 

In our investigation significant 

reduction in the testicular weight was found 

 Control Vehicle Low dose (DTM) High dose (DTM) 
Body Weight 184.26a ± 9.56 181.25a ± 9.12 160.43a ± 10.22 152.42a ± 5.70 

Testes 1.19a ± 0.16 1.18a ± 0.079 0.81b ± 0.101 0.68c ± 0.039 
Epididymis 1.009a ± 0.059 1.0081a ± 0.121 0.756b ± 0.029 0.708c ± 0.039 

Vas deference 0.166 a ± 0.0211 0.169a ± 0.0159 0.98b ± 0.0311 0.76a ± 0.0255 
Prostate gland 0.151 a ± 0.018 0.152a ± 0.025 0.90b ± 0.024 0.83a ± 0.032 
Seminal vesicle 0.450a ± 0.061 0.441a ± 0.091 0.362b ± 0.069 0.314b ± 0.030 

Brain 0.646a ± 0.040 0.649a ± 0.052 0.633a ± 0.050 0.629a ± 0.041 
Liver 3.107a ± 0.262 3.10a ± 0.39 3.12a ± 0.49 2.99a ± 0.36 

Kidney 0.673a ± 0.022 0.681a ± 0.051 0.663a ± 0.031 651a ± 0.07 
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it could be due to the decline in the 

testosterone levels in the serum. These results 

support the earlier findings reported by the 

[7], where they confirmed the exposure of 

mice to the DTM showed the decreased 

testicular weight at a dose of 3mg and 6mg. 

In the current study, decreased testicular 

weight could be attributed to the decline in 

the number of germ cells, and inhibition of 

spermatogenesis, further it also could be due 

to the decrease in the testicular enzyme 

activities. 

Interestingly DTM exposure significantly 

deteriorated the sperm count, viability and 

motility at both high and low dose exposure, 

however DTM exposure rats demonstrated 

the significant elevation in the sperm coiling 

and sperm morphological abnormalities. 

 The testicular weight was reduced 

because of the damage in the histological 

architecture, germ cell atrophy and necrosis 

might be the one of the cause the testis 

weight loss. 3β and 17β HSD were the key 

steroidogenic enzymes in void in 

steroidogenic pathway they were essential for 

the production of testosterone from the 

molecules of pregnenolone and 

androstenedione. In the current study DTM 

negatively influenced the levels of both 

enzymes at both concentration, decreased 

steroidogenic enzymes levels that could be 

due to the fall in testosterone that might be 

impaired the steroidogenic pathway [7]. In 

male reproductive system generally 

androgens regulates the key function of 

reproductive organs growth and their 

structural integrity. In the current study 

weight of the accessory sex organs such as 

epididymis, seminal vesicles and prostate 

glands were significantly decreased as result 

of DTM exposure. The large extent of male 

reproductive system depends on the 

testosterone. Most importantly 

spermatogenesis, that occurs in the presence 

of testosterone, any absence in testosterone 

leads to the arrest of spermatogenesis. DTM 

deprives the androgens in the exposed male 

rats and thus decreased the activities of 

testosterone dependent male reproductive 

sperm parameters. 

 Similar results were also seen the 

pyrethroids exposed male animal where 

exposure of cypermethrin decreased the 

levels of male hormones such as LH, FSH 

and Testosterone [20]. Reduction in the 

testicular hormones as a result of DTM 

exposure might occurred due to their direct 

effect on the androgens in the testis, or 

indirectly by influencing the brain 

Hypothalamo-pitutory gonadal axis, that 

eventually decreased the production of those 

male reproductive hormones [7].  
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Since the sperm membrane contains 

the large amount of poly unsaturated fatty 

acids that could easily undergo attack by the 

ROS and eventually results in the altered 

sperm capacitation and decreased sperm 

motility [21]. In DTM treated rat’s 

abnormalities in the sperm parameters were 

apparently observed in sperm head damage, 

decreased motility and viability that points 

toward the compromised fertility in the rats. 

We also observed the significant decline in 

the levels of CAT, SOD and GSH with sharp 

rise in the LPx levels. 

 Additionally, a significant rise in the 

sperm DNA damage in DTM-intoxicated rats 

could have genotoxic effects at the level of 

gametes from males [22]. Our findings 

demonstrated that spermatotoxicity was 

caused by DTM exposure as seen by sperm 

DNA damage (Comet assay), decreased 

motility, decreased viability, decreased 

sperm membrane integrity, increased sperm 

head abnormalities, as well as decreased 

sperm number 

Histopathological investigation of 

testis revealed that animals treated with DTM 

showed disrupted epithelium, and lumen 

devoid of sperm. Further tubular atrophy, cell 

necrosis, vacuolization with sloughing with 

degenerated spermatids and spermatocytes 

were observed in Sertoli cells. Further 

degeneration in the Sertoli and Leydig cell 

was also seen as an effect of DTM 

intoxicants in the treated rats.  These results 

were in accordance with the reports 

suggested by the Desai et al [7]. 

Vacuolization in the Sertoli and germ cells 

were also observed, it might be due to the 

increased diameter / swelling of endoplasmic 

reticulum that indicates the altered cellular 

permeability caused by the pyrethroids [23]. 
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