Scholars Bulletin
Abbreviated Key Title: Sch Bull
ISSN 2412-9771 (Print) |ISSN 2412-897X (Online)
Scholars Middle East Publishers, Dubai, United Arab Emirates
Journal homepage: https://saudijournals.com

Subject Category: Anatomy

Histological Changes in Rat Testicular Tissue Architecure upon ShortTerm Exposure to Inhaled Dichlorvos
Hart, J. S1*, Ibeachu, P. C1
1

Cell and Tissue Biology Unit, Department of Anatomy, Faculty of Basic Medical Sciences, University of Port Harcourt, Nigeria

DOI: 10.36348/sb.2022.v08i04.001

| Received: 18.02.2022 | Accepted: 30.03.2022 | Published: 03.04.2022

*Corresponding author: Hart, J. S
Cell and Tissue Biology Unit, Department of Anatomy, Faculty of Basic Medical Sciences, University of Port Harcourt, Nigeria

Abstract
Background to the study: The use of insecticides have been encouraged in most Nigerian homes in the eradication of
insects that could harm humans despite the side effects of exposure to these insecticides. The study aim was to examine
the toxic effect of inhaled dichlorvos (DDVP) on the histological architecture of the testes of wistar rats on short-term
exposure. Methods: Twenty (20) albino male wistar rats weighing 140g – 180g were recruited for this research and were
randomly placed into four (4) groups of five (5) rats per group. Group 1 was control group, while groups 2 – 4 were
given 10ml DDVP/90 ml distilled water – v/v, 20ml DDVP/80 ml distilled water – v/v and 40ml DDVP/60 ml distilled
water – v/v, respectively. At completion of exposure, rats were anaesthetized with chloroform, sacrificed and their testes
were harvested for routine histopathology procedure. The stained sections were morphologically evaluated and the
pictures of the slides compared. Photomicrographs were obtained with the aid of Am-scope camera fitted on an Açuscope microscope. Results: Results obtained from the control group showed that the testes presented with a normal
histological make-up depicted by the presence of normal seminiferous tubules, no signs of germ cell distortions.
However, experimental groups showed graded levels of degenerative changes in germinal layers of the seminiferous
tubules as well as notable vacuolations. Conclusion: It can be concluded that prolonged exposure to dichlorvos
inhalation could be toxic to the reproductive system of male wistar rats.
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INTRODUCTION
Generally, the use of insecticides towards the
destruction of insects and other pests has been
encouraged towards reducing their harmful effects on
human health, plant and animal growth as well as food
production in industries (Van et al., 1996; Jitendra et
al., 2019). In low-income countries like Nigeria that are
predominantly affected by insect-related diseases such
as malaria, most of the citizens have accepted the use of
these insecticides simply because they are affordable
and easy to use (Essiet, 2009). However, several
experimental studies have shown that continued
exposure to these insecticides while they are being used
could lead to adverse reproductive health effects such as
degeneration of germ cells (Ray et al., 1992; Chattergee
et al., 1998; Chitra et al., 1999; Bolognesi, 2003;
Takhshid et al., 2012).

Dichlorvos also known as DDVP (2,2dichlorovinyl
dimethyl
phosphate),
is
an
organophosphate locally sold in parts of Nigeria as
Sniper or ota-piapia, is a predominant pesticide used in
domestic control of insects in low-income and middleincome countries (Henshaw and Iwara, 2019). Like
other organophosphate insecticides, it is neurotoxic in
action, and acts on the nervous system by inhibiting the
enzyme acetyl cholinesterase (AchE) (Zhao et al., 2015;
Zhang et al., 2015). The action between an
organophosphate insecticide and the active site in the
AchE protein results in the formation of a transient
inter-mediate complex that partially hydrolyses, leaving
a stable phosphorylated and largely non-reactive
inhibited enzyme that, under normal circumstances, can
be reactivated only at a very low rate (Ecobion, 1996).
Therefore, this study was done to examine the toxic
effect of inhaled dichlorvos on the histological
architecture of the testes of wistar rats.
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METHODS
Research Design
The research design was experimental which
intended to investigate the dichlorvos-induced toxicity
on the testes of albino wistar rats. For the purpose of
achieving this, an ethical clearance was applied for and
obtained (UPH/CEREMAD/REC/MM78/049) from the
Research Ethics Committee of the University of Port

Harcourt. Twenty (20) albino male wistar rats were
recruited for this research and were randomly placed
into four (4) groups of five (5) rats per group. A boxlike cage measuring 40cm x 40cm x 15cm (3 in
number) that was made of Perplex glass, was used as
inhalation chambers for the experimental rats for groups
2 – 4. The table below shows the pattern of
administration of dichlorvos (DDVP).

Table 1: Rat groups and their administration of concentration levels
GROUP
CONCENTRATION LEVELS
Group 1 (negative control) 100% distilled water
Group 2
10ml DDVP/90 ml distilled water – v/v
Group 3
20 ml DDVP/80 ml distilled water – v/v
Group 4
40ml DDVP/60ml distilled water – v/v
DDVP = Dichlorvos
According to Maheshwari and Shaikh (2016),
experimental animals are exposed to the test substance
for a minimum of four (4) hours and are monitored for a
short-term period of 14 days. Animals that die during
the study will be autopsied. At the end of the study,
animals are sacrificed and observed for pathological
changes.
Sample Collection/Identification
Dichlorvos is the active ingredient of the
insecticide, Sniper. Sniper was purchased from the
Dooka Pharmacy located opposite University of Port
Harcourt Teaching Hospital, Alakahia, Port Harcourt.
Acute Toxicity for Dichlorvos Inhalation
In line with studies done by Owoeye et al.,
(2012) and Ogunsola et al., (2019), the average lethal
concentration for dichlorvos inhalation is 50 ml
DDVP/50ml distilled water.

Histopathological Analysis
At completion of exposure, rats were
anaesthetized with chloroform, sacrificed and their
testes were harvested for routine histopathology
procedure. The harvested testicular organs from all
groups were fixed in 10% formaldehyde, and then
hydrated with grades of ethanol (75%, 90%, 95% and
100%). Dehydration was then followed by clearing the
samples in two changes of xylene. Samples were then
impregnated in molten paraffin wax, then embedded
and blocked out. Paraffin sections of 5µm thick were
cut using a sledge microtome and mounted on glass
slides and stained with haematoxylin and eosin (H&E)
staining method. The stained sections were
morphologically evaluated and the pictures of the slides
compared. Photomicrographs were obtained with the
aid of Am-scope camera fitted on an Açu-scope
microscope.

RESULTS
Animal Acclamitization & Handling
The animals that were used are twenty (20)
male albino wistar rats weighing 140g-180g and were
bred in the Animal House of the department of
Pharmacology, University of Port Harcourt. They were
grouped into four (4) groups of five (5) animals each
and left to adapt to the environment for fourteen (14)
days. They were kept in standard cages and maintained
in standard laboratory condition at an average room
temperature of (25 ± 2oC) with relative humidity (5564%) and light and dark conditions (12/12h). They were
given standard diet and water ad libitum. Animal ethics
and proper handling methods were closely abided. The
bedding of the cages (sawdust) was changed daily and
the cage also washed and disinfected weekly. The feed,
Top Feeds Premier Feeds (Broiler finisher)
manufactured by Premier Feed Mills Co. Ltd. (A
subsidiary of Flour Mills Nig. Plc., Lagos State) were
purchased at Choba, Port Harcourt. They were
stabilized for one week during which they were allowed
access to commercial rat feed and portable clean water
ad libitum.

Figure 1: Photomicrograph of the control testicular tissue
(x10), showing normal seminiferous tubule (ST)
morphology. Germ cells are also normal
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Results obtained from the control group
showed that the testes presented with a normal
histological make-up depicted by the presence of
normal seminiferous tubules, no signs of germ cell
distortions. These observations were in line with studies
done by Russell et al., (1996) and El-Deeb et al.,
(2007).

Figure 2: Group 2 testicular tissue micrograph (x40)
showing minimal levels of degenerative changes in
germinal layers of the seminferous tubules (arrows), which
appear in the form of vacuolations, indicating arrested
spermatogenesis. Also, a mild-moderate separation of
basement membrane and occlusion of seminiferous
tubules is observed

Figure 3: Group 3 testicular tissue micrograph (x40)
normal architecture of seminiferous tubules, along with
the visible presence of germ (Leydig) cells, although they
are highly distorted

However, this study noticed in the
experimental groups that the exposure to dichlorvos
brought about significant histological changes in their
testicular architecture compared to that of the control
group. Testes of group 2 rats showed minimal levels of
degenerative changes in germinal layers of the
seminferous tubules which appeared in the form of
vacuolations,
possibly
suggesting
arrested
spermatogenesis. Also, a mild separation of basement
membrane and occlusion of seminiferous tubules was
observed.
Subsequently, moderate to severe toxic
observations were also seen in the other experimental
groups that were exposed to higher concentrations of
dichlorvos. El-Deeb et al., (2007) in a similar study
noted that the testis of the chlorpyrifos-treated rats
shows severe degree of degenerative changes in
germinal layers of seminiferous tubules with
enlargement of blood vessels. As explained by Thomas
(2001), these changes could be as a result of the toxicity
of organophosphates on seminiferous tubules and their
testicular blood vessels (vascular stasis), and possible
impediment in hormonal mechanisms of either gonadal
or the hypothalamic-hypophyseal axis.

CONCLUSION
It can be concluded that prolonged exposure to
dichlorvos inhalation could be toxic to the reproductive
system of male wistar rats.
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Figure 4: Group 4 testicular tissue micrograph (x40)
histological architecture of scattered seminiferous tubules,
mild signs of distortion of germ (Leydig) cells

DISCUSSIONS
The current study was undertaken to analyse
critically the histopathological effect of inhaled
exposure to dichlorvos (Sniper) on the testicular tissue
architecture of adult wistar rats.

AUTHORS’ CONTRIBUTIONS
The first author designed the study, wrote the
study protocol and the first draft of the manuscript. The
second author managed the literature search, did the
study analyses and statistical analysis. Both authors
read and approved the final manuscript.

REFERENCES


© 2022 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

Arrigoni, O., & De Tullio, M. C. (2002). Ascorbic
acid:
much
more
than
just
an
113

Hart, J. S & Ibeachu, P. C., Sch Bull, Apr, 2022; 8(4): 111-114
















antioxidant. Biochimica et Biophysica Acta (BBA)General Subjects, 1569(1-3), 1-9.
Bolognesi, C. (2003). Genotoxicity of pesticides: a
review of human biomonitoring studies. Mutation
Research/Reviews in Mutation Research, 543(3),
251-272.
Chatterjee, S., Ray, A., Ghosh, S., Bhattacharya,
K., Pakrashi, A., & Deb, C. (1988). Effect of aldrin
on spermatogenesis, plasma gonadotrophins and
testosterone, and testicular testosterone in the
rat. Journal of endocrinology, 119(1), 75-81.
Chitra, K. C., Latchoumycandane, C., & Mathur, P.
P. (1999). Chronic effect of endosulfan on the
testicular functions of rat. Asian J Androl, 1, 203206.
Ecobichon, D. J. (1996). Toxic effects of
pesticides. In: Klaassen CD, Doull J (eds). Casarett
and Doull's Toxi-cology: The Basic Science of
Poisons (5th ed). MacMil-lan, New York, pp 643689.
El-Deeb, A. E. A., Abd El-Aleem, I. M., & Sherin,
S. G. (2007). Harmful effect of some insecticides
on vital parameters of albino rats. Journal of Egypt
Society of Toxicology, 36, 53-60.
Hacisevki, A. (2009). An overview of ascorbic acid
biochemistry. Journal of Faculty of Pharmacy,
38(3), 233-255.
Pehlivan, F. E., & Vitamin, C. An Antioxidant
Agent, Vitamin C, Amal. H. Hamza, Intech Open,
(editor).
(2017).
https://www.intechopen.com/book/vitaminC/vitamin-c-an-antioxidant-agent
Ray, A., Chatterjee, S., Ghosh, S., Bhattacharya,
K., Pakrashi, A., & Deb, C. (1992). Quinalphosinduced suppression of spermatogenesis, plasma











© 2022 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

gonadotrophins, testicular testosterone production,
and secretion in adult rats. Environmental
research, 57(2), 181-189.
Russell, L. D., Ettlin, R., Sinha, H., & Clegg, E. D.
(1996). Histological and Histopathological
evaluation of the testis. Cache Riv. Pr. Florida.
Cited In "Casarett and Doull's toxicology. The
Basic science of Poisons". 6th ed. Mc Graw-Hill.
Medical Publishing Division. N.Y., Chicago,
London.
Takhshid, M. A., Tavasuli, A. R., Heidary, Y.,
Keshavarz, M., & Kargar, H. (2012). Protective
effect of vitamins E and C on endosulfan-induced
reproductive toxicity in male rats. Iranian Journal
of Medical Sciences, 37(3), 173-180.
Thomas, J. A. (2001). Toxic response of the
reproductive system. In "Casarett and Doull's
toxicology. The Basic science of Poisons". 6th ed.
Mc Graw-Hill. Medical Pub. Division. N.Y.,
Chicago, London.
Zhao, H., Ji, X., Wang, B., Wang, N., Li, X., Ni,
R., & Ren, J. (2015). An ultra-sensitive
acetylcholinesterase biosensor based on reduced
graphene
oxide-Au
nanoparticles-βcyclodextrin/Prussian
blue-chitosan
nanocomposites for organophosphorus pesticides
detection. Biosensors and bioelectronics, 65, 2330.
Zheng, Y., Liu, Z., Jing, Y., Li, J., & Zhan, H.
(2015). An acetylcholinesterase biosensor based on
ionic liquid functionalized graphene–gelatinmodified electrode for sensitive detection of
pesticides. Sensors
and
Actuators
B:
Chemical, 210, 389-397.

114

