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An investigation into the pathological lesions of Cypermethrin on the testes, accessory sexual and pituitary
glands of Yankasa rams was carried out. Sixteen Yankasa rams aged 18 - 30 months and weighing between
21.5 - 46.5kg were used. The 16 rams were divided equally into two groups (A and B) A served as the treatment
group while B served as the control. Group (A) were given Cypermethrin (3%) at the dose rate of 3mg/kg
(0.1ml/kg) body weight, topically. Group (B) rams were given distilled water at the same dose rate and route.
These treatments were repeated every two weeks for a period of 12 weeks. The rams were sacrificed at the
end of 12 weeks and the following organs (testes, pituitary, vesicular and prostate glands), were collected and
weighed, gross pathological lesions were observed and photographs were taken. The samples were kept for
histopathology. Results showed that there were no gross pathological lesions found on the testes, pituitary,
prostate glands and the seminal vesicles of both groups. The mean weight of the pituitary gland, the prostate
glands and the seminal vesicles of the treated and control groups were statistically not significant (P>0.05).
No histologic lesions were found on them. The mean testicular weights of the treated (143.81+£7.719) and the
control (130.43+0.63g) were significantly different (P<0.05). There was a reduced number of spermatozoa
in the lumen of the seminiferous tubules of the treated group. It was concluded that Cypermethrin reduced
spermatozoa in the lumen of the seminiferous tubules.

Introduction

Cypermethrin is toxic not only for insects but also for mammals [1,2]. Clinical
signs like muscular tremors, ataxia, and weakness of limbs, convulsions, coma and
death from respiratory depression have been reported in animals after ingesting
high doses of Cypermethrin [3]. Incoordination, muscular tremors, jerky movements,
ataxia, staggering gait and dizziness were observed in dose dependent manner in
Cypermethrin treated rabbits [4]. The nervous signs started about 10 minutes after
each Cypermethrin treatment and persisted mostly for 30 minutes to two hours.
Similar nervous signs have been reported by different workers [4]. Long-term feeding
studies with laboratory animals have shown that Cypermethrin causes adverse effects.
In rats, it caused reduced growth rate and increased liver weight. In mice, it caused
reduced weight gain, mild anemia, and increased liver weight. In dogs it caused loss of
appetite, incoordination and tremors. In rabbits, it caused pathological changes in the
thymus, liver, adrenal glands, lungs and skin [5]. Symptoms of Cypermethrin poisoning
in humans include facial burning, tingling (called paraesthesia), dizziness, headaches,
nausea, anorexia, fatigue and loss of bladder control. Symptoms of muscle twitching,
drowsiness, coma, and seizures are manifested with greater exposure to Cypermethrin.
Symptoms of Cypermethrin toxicity in laboratory animals include pawing and seizures
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[5]- The median oral lethal dose (the dose that kills 50 percent of a population of test
animals LD,) is variable. In rats the LD, can vary from 250 to over 4,000 milligrams
per kilogram (mg/kg) of body weight. This variability is partly due to the solvents
used in the test and due to variability in the proportions of Cypermethrin isomers [5].
Pyrethroid insecticides, including Cypermethrin, can be broken down by enzymes
called esterases. The same enzymes are inhibited by organophosphate insecticides.
If the two kinds of insecticides are used together, Cypermethrin is not broken down
as fast as it should be; the result is that the two kinds of insecticides are synergistic
[5]- Cypermethrin and some Cypermethrin - containing products are skin sensitizers.
This means that when Cypermethrin is applied to skin several times, later application
induces a more serious response than the first application [5]. Cypermethrin has
caused the cornea of laboratory animals to be opaque. Exposure of pregnant laboratory
animals to Cypermethrin can affect their offspring. Feeding pregnant rabbits with
Cypermethrin resulted in a small increase in the number of organs and skeletal
abnormalities in their offspring [5]. Rats exposed prenatally showed developmental
delays: events such as the emergence of a tooth, opening of eyes, and development of
particular reflexes delayed in occurrence up to three days [5]. Cypermethrin is also a
skin and eye irritant, slight to severe skin irritation, decreased food consumption, body
weight and absolute and relative gonad weights have been observed in rabbits treated
with Cypermethrin [6]. Besides generalized toxic effects of Cypermethrin, decreased
number of implantation sites, number of viable fetuses and weight gain of fetuses in
rabbits treated with Cypermethrin have been reported [7].

Histologically, changes were observed in ovary and uterine tissues which were more
pronounced at higher doses [8]. In this case, ovaries of rabbits showed connective tissue
proliferation in the cortex. There was glandular atrophy, congestion and sloughing of
epithelium along with connective tissue proliferation in the uterine tissues, probably
due to interference of Cypermethrin with adenosine triphosphate (ATP) pathway.
Inhibition of ATP leads to impaired energy utilization leading to cell death and sloughing
of epithelium [8]. Experiment on the effect on biochemical parameters of testes after
administration of (250mg/kg, P.0) of a- Cypermethrin in albino mice was reported to
cause histologic changes in spermatogenic cells, like rupture of cell membrane, shrinkage
in the nucleus, presence of stages of apoptosis, condensation of chromatin and decrease
or absence of cytoplasmic organelles, as revealed by transmission electron microscopy
(TEM) [9]. Aerosols of the pyrethroid insecticide Matox® has been reported to have toxic
effect on male rats exposed to Matox® daily up to 2, 4 and 8 weeks. It was reported to
cause a significant decrease in weights of testis, epididymis, seminal vesicle and prostate
glands. The cytotoxic action has been suggested to be associated with a decrease in
testicular index weight of male rats. Such decrease could also be linked to the reduced
testosterone synthesis and disruption of normal androgen status [10]. The objective of
this study was to investigate gross and histopathological lesions of Cypermethrin on the
testes, pituitary gland and the accessory sexual glands of Yankasa rams.

Materials and Methods
Study Location

The research was carried out at the National Animal Production Research Institute
(NAPRI) Shika, Ahmadu Bello University Zaria, which is situated in the Northern
Guinea Savannah and lying between latitudes 11° and 12°N and longitude 7° and 8°E,
at an elevation of 650m above sea level. The area has an annual rainfall of 1100mm
[11]. There are two seasons {rainy season (May-October) and dry season (November-

April)}.
Experimental animals

The animal experiments followed the principles of the Laboratory animal care [12].
Sixteen sexually-mature, healthy Yankasa rams aged 18 - 30 months and weighing
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between 21.5 - 46.5kg with clinically normal genitalia were used. The rams were
purchased from the open market in Sabua Local Government Area of Katsina State.
They were acclimatized for two weeks at the Small Ruminant Research Programme
Experimental Unit of NAPRI, after which they were judged to be in good health based
on clinical findings, hematological and faecal examinations. They were housed at the
Small Ruminant Research Programme Experimental Unit of NAPRI. The house was
made of brick concrete pens with concrete floors. The rams were divided into two
groups of eight each. They were given concentrate feed ad- libitum (cotton seed, maize
offal, maize, wheat offal, bone meal and salt) in the morning and later in the evening;
hay was made available during the day at intervals. The hay used was Digitaria simuthii,
and water was given ad- libitum.

Experimental design and treatment

The 16 rams were divided equally into two groups (A and B) Group A served as the
treatment group while group B served as the control. The animals were acclimatized
for two weeks during which time blood and faecal samples were collected and analyzed
for haemoparasites and helminths and treatments given where necessary.

Administration of 3% Cypermethrin: The rams in group (A) were given Cypermethrin
(3%) at the dose rate of 3mg/kg (0.1ml/kg) body weight, topically as pour-on. The
control group (B) rams were given distilled water at the same dose rate of 0.1ml/kg
body weight topically as pour-on. These treatments were repeated every two weeks for
a period of 12 weeks.

Body measurements: The animals were weighed before sacrifice using a scale
(Salter suspended weigher, model 235, UK). Their rectal temperatures (using a clinical
thermometer) and respiratory rates (using stop watch) were taken concurrently to
ascertain their health status.

Sample collection and analysis

The rams were sacrificed at the end of 12 weeks and the following organs (testes,
pituitary, vesicular and prostate glands), were collected for histopathology. Eight
testes, four from each group were collected for histopathology.

Gross and histopathological examination: Four rams each from groups A and B were
sacrificed and the testes were removed intact then dissected from any extraneous tissue.
The tunica albuginea was removed using a scapel blade and the testicular parenchyma
was weighed. Gross pathological lesions were observed and photographs were taken.
The testicular samples were immersed in 10% formalin for 24 hours and later were
transferred to Bouin’s solution and kept for histopathology. The following organs
(seminal vesicles, prostate, pituitary glands,) were removed by dissection from all the
rams and photographs were taken. The brain and the pituitary, were gently removed
from the cranial cavity and properly cleaned off the meninges [13]. The brain was then
immersed in 10% formalin for 24 hours and later transferred to Bouins’ solution and
kept for at least 2 - 3 weeks. The pituitary was dissected out, weighed and kept for
gross and histopathology. Seminal vesicles, prostate, pituitary glands, were weighed
and stored in 10% formalin for histopathology. Gross pathological lesions were noted
immediately after dissection from the rams and photographs were taken.

Histological procedure: Routine H & E (Haematoxylen and Eosin) staining method
(general method) was used. The fixed tissues were trimmed and placed in the plastic
or metal capsules with labels. They were dehydrated through series of graded alcohols
(70%, 80%, 90%, 95% and 100%) and cleared in xylene and then infiltrated with
molten paraffin wax. Sections (5-6pum) microns thick were cut from embedded tissue
using Jung Rotary Microtome (Model 42339). The tissues were mounted on clean,
grease free glass slides stained with Hematoxylin and Eosin (H & E) as standard
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procedure at room temperature. The prepared slides were studied using binocular
light microscope (Olympus Binocular Microscope). At the Histopathology Laboratory
of the Department of Veterinary Pathology, Faculty of Veterinary Medicine, Ahmadu
Bello University, Zaria. Photomicrographs were captured, labeled and documented.

Statistical analyses of data

Data were expressed as means and Standard Error of Mean (SEM). Data were
analyzed using descriptive statistics and paired student’s t-test with SPSS/PC computer
program (Version 20.0, SPSS®, Chicago IL, USA). Differences with confidence values of
p<0.05 were considered statistically significant (Daniel, 1991).

Results

Gross pathology of the pituitary and accessory sexual glands

There were no gross pathological lesions found on the pituitary, prostate glands
and the seminal vesicles of both the treated and control groups. The mean weight of
the pituitary and accessory sexual glands examined for the treated and control groups
are presented (Table 1), the differences were statistically not significant (P>0.05).

Gross pathology of the testes of both the treated and control rams

No gross lesions were found on both the testes of the treated and control groups.
The mean testicular weight for the treated and control groups after sacrificing the
animals are presented (Table 1). The mean testicular weights of the treated and the
control were significantly different (P<0.05).

Histopathology

Histologic sections of the testes of the control group showed seminiferous tubules
with adequate amount of spermatogenic cells up to mature or late spermatids.
Basically, the testes were normal (Figure 1). Similarly, the testes of the treated group
showed seminiferous tubules with adequate amount of spermatogenic cells up to
mature spermatids and not many spermatozoa but basically were normal (Figure 2).
There was a reduced number of spermatozoa in the lumen of the seminiferous tubules

Table 1: Live weight of rams during sacrifice, weight of testes, pituitary gland, Prostate glands and seminal vesicles of
Yankasa rams after sacrifice.
Parameters Treated Control
n=4 n=4
Pituitary weight (g) 0.47 £ 0.04 0.50 +0.07
Prostate glands weight (g) 7.45+1.88 5.55+1.54
Seminal vesicles (weight) (g) 520+1.25 3.30+0.37
Live weight (kg) 29.80+1.40 26.30+1.30
Testicular weights (g) 143.81+7.712 130.43+0.63°

Figure 1: Photomicrograph of testis of control group: Seminiferous tubules with adequate amount of spermatogenic
cells, up to mature or late spermatids, basically normal (x400)(H&E) stain.

Published: June 20, 2018



=

Pathological Effects of Cypermethrin on the Testes and Accessory Sexual Glands of Yankasa Rams h
.

Figure 2: Photomicrograph of testis of treated group: Seminiferous tubules with adequate amount of spermatogenic
cells, up to mature spermatids and not many spermatozoa, basically normal (x400) (H&E) stain.

of the treated group compared to the control group. Histologic sections of the seminal
vesicles of the control group showed normal epithelium. Similarly, seminal vesicles of
the treated group showed normal epithelium. Histologic sections of the prostate glands
of the control group showed normal epithelium, in the same manner the histologic
sections of the prostate glands of the treated group showed normal epithelium.
Histologic sections of the pituitary gland of the control group showed no evidence of
lesions in the different pars distalis, intermedia + tuberalis and nervosa. The treated
group equally did not show evidence of lesions in the different parts.

Discussion

Gross pathological studies of the testes, the accessory sex glands and the pituitary
gland revealed no gross lesions in the treated rams. Again, weight measurement of the
testes revealed that testicular weight was statistically significantly higher in treated
rams than in the control rams. The weights of the accessory sex glands dissected for
pathological studies in this particular rams, revealed that the weight of the prostate
and seminal vesicle had higher values in the treated than in the control although the
differences were not statistically significant. Live weight had higher values in the treated
rams, though the differences were not statistically significant. Weight of the pituitary
gland had lower values in the control rams. The higher values observed in the weights
of the testes, prostrate and seminal vesicle in the treated rams may be relative to the
live weight of the rams which was higher in treated than in control rams. The sizes of
these organs are related to the body weight of rams. However a unique discovery in the
measurements is that testicular weight is significantly higher in the treated rams.

Thisfindingisinaccordancewithreportsof]alaletal. [14], Ingestion of Cypermethrin
athigh doses (18.93 or 39.66mg per day) resulted in a significantincrease in the weights
of testes and seminal vesicles of male Sprague Dawley rats [14]. In contrast, Wang et al.
[15], reported that Cypermethrin decreases testicular weight and the weight of the male
sexual accessory glands. Three doses of beta - Cypermethrin decreased body weight
gain and weight of testosterone-sensitive organs such as testes, epididymis, seminal
vesicles and prostate [15,16]. Cytotoxic effects of aerosols of the pyrethroid insecticide
Matox® on male rats exposed to Matox® daily up to 2, 4 and 8 weeks, which exhibited
a significant decrease in weights of testes, epididymis, seminal vesicle and prostate
glands have been reported [17]. Histologically, the testes of the treated rams showed
seminiferous tubules with adequate amount of spermatogenic cells up to mature or late
spermatids but not many spermatozoa, which was basically normal. It differed from
the control group by having lower spermatozoa density. This observation corroborates
the work of Wang et al. [15], where qualitative analyses revealed that low dose (1mg/
kg) of beta-Cypermethrin decreased the number of interstitial Leydig cells but did not
affect the intratubular compartment of seminiferous tubules, as the concentration of
beta- Cypermethrin increased, the number of spermatids and cells in the seminiferous
tubules appeared to decrease; moreover, some cells began to slough. At the high beta-
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Cypermethrin dose, only vacuolized primary spermatocytes were observed. All types
of spermatids were nearly absent from the lumen of the seminiferous tubules. This
observation shows that Cypermethrin caused testicular spermatozoa concentration
reduction. In our studies 3mg/kg body weight over three month period could have
built up a concentration that started affecting the sperm cells within the seminiferous
tubules and this reflected in the reduced number of spermatozoa within the lumen of
the seminiferous tubules of treated rams. This observation is in line with the report
that Cypermethrin treatment led to decrease in the epididymal sperm reserves at the
caudal segment and significant decrease in the sperm concentrations of the treated
rams [18]. Concentration of Cypermethrin in the body may not just depend on the dose
but also on the duration of exposure [18]. Cypermethrin is also a skin and eye irritant.
Slight to severe skin irritation, decreased food consumption, body weight and absolute
and relative gonad weights have been observed in rabbits treated with Cypermethrin
[6]-These conflicting reports on the effect of Cypermethrin on testicular weight and
the accessory sexual glands may be attributed to inaccurate interpretation since the
weight of these organs are related to the live weight of the animals. Secondly, dose
rate may be an important factor determining the outcome of the effect and finally, the
species of animals involved in the study may be important.

In other studies involving laboratory animals, there have been report of dose-
dependent effects of Cypermethrin on the testicular index, weight etc. Oral administration
of Cypermethrin ata dose of 55.1mg/kg body weight (1/5 LD, ) for 60 successive days to
malewhiteratsinduced deleterious effects on male fertility as elucidated by the significant
decrease in testicular index, weight, sperm mass motility and sperm concentration in
the epididymis [19]. In conclusion Cypermethrin did not cause any gross pathological
lesions on the testes, pituitary gland, seminal vesicles and prostate glands of Yankasa
rams. Cypermethrin reduced spermatozoa within the lumen of the seminiferous tubules
of Yankasa rams. Histologically, the pituitary, prostate glands and seminal vesicles of
Yankasa rams did not show any evidence of lesions following Cypermethrin treatment.
It was recommended that more investigations be done to understand the mechanism
by which Cypermethrin affects spermatozoa in the lumen of the seminiferous tubules.
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