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Effect of Pyrethroid Inhalation on the Testis of Albino Rat

Sakr, 5.A. and Azab, A.E.
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Abstract: The effect of inhalation of the pyrethroid tetramethrin on the testicular tissue of the albino rats was studied.
Rats inhaled tetramethrin for 6 vweeks showved significant loss in the testes weight and reduction in the diameter of the
seminiferous tubules. Moreover, histological examination of the testis revealed destruction of the seminiferous tubules,
reduction of spermatogenic cells and degeneration of Leydig cells. It is speculated that tetramethrin may be responsible
for inhibition of spermatogenesis in the rats through suppression of testicular androgenic activity.
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Introduction

Natural pyrethrins produced from the pyrethrum plant have
been used for controlling insects for many years. Recently,
due to the presistence of these pesticides in the environment,
structure similar to these pyrethroids have been synthesized
{Casida, 1973).

These insecticides are widely applied, in vievww of the fact that
they have been proved to possess a highly insecticidal activity
as well as a broad spectrum of high initial toxicity action on
several types of pests (Narahashi, 1971).

The toxicity of pyrethroid insecticides to mammalian animals
has received much attention in the recent years. Animals
exposed to these insecticides exhibited changes in their
physiological activities beside other pathological effects (Sakr,
1999).

Many studies indicated that insecticides have harmful
influence on the male reproduction El-Samannody et al. 1998,
{Alhazza and Bashandy, 1998).

This stimulated us to study the effect of the pyrethroid
"tetramethrin" on the testicular tissue of the rat.

Materials and Methods

Sexually mature male albino rats (Rattus norvegicus] weighing
275 + b g. were used. Animals were kept in the laboratory
under constant conditions of temperature (24 + 2 °C] for at
least one week before and throughout the experimental work,
being maintained on a standard diet and vwater vwere available
ad libitium. Animals vvere divided into two groups. Rats in the
first group (25 animals) each inhaled ocne ml of the pyrethroid
tetramethrin once every two days for 6 veeks. Animals vwere
kept individually in a closed cage and 1 ml of the pyrethroid
wvas sprayed in each cage for 5 minutes {Sakr, 1999). This
pyrethroid is obtained from local markets and is used as an
insecticide for cockroaches and ants. It contains 0.20%
tetramethrin, 1% propoxur and 98.8% solvents and
propellants. Animals in the second group {15 animals) were
used as controls.

The treated animals and their controls were sacrificed by
decapitation after 2, 4 and 6 wveeks of treatment. For
histological examination, their testes were removed, vweighed
and fixed in Bouin’s fluid. After fixation, tissues were
dehydrated through ascending grades of ethanol, cleared in
xylene and finally embedded in paraffin wax. Specimens wvere
sectioned at 5 microns and stained with haematoxylin and
eosin. Seminifercus tubules diameter wwere measured with an
ocular micrometer. For statistical analysis of the data, the
Student’s-t test was used.

Results

Data in Table 1 show that treating rats with tetramethrin
caused decrease in the testis weight and this decrease
became significant (P < 0.0b} after 8 weeks of treatments.
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There wvas likewvise significant decrease in the diameter of the
seminiferous tubules in the treated rats.
Table 1 and

Effects of tetramethrin on the testis

seminiferous tubules diameter of rats

wweight

Animals Group Testis weight in g Diameter of seminiferous

(Mean £ 5.0} tubule in mm
(Mean £ S D)
Control 194 + 0.02 0.28 £+ 0.01
2 vwesks-treatment 1.83 = 0.03 0.26 £ 01
4 wesks 1.64 £ 018 0.24 £ 0.02
6 wwoeks 120 + 014+ 018 + 001°*

(*) Significant at P < 0.05

Histological examination of testis of control rat shovwed normal
arrangement of the spermatogenic layers. The seminiferous
tubules vvere rounded and are separated by a thin intertubular
connective tissue with Leydig cells. The germinal epithelia are
formed of normal spermatogenic layers represented by
spermatogonia, primary and secondary spermatocytes,
spermatids and sperms. The sperms wvere situated in the
lumen of the tubule and facing toward the Sertoli cells. Sertoli
cells are the nutritive cells and they rested on the basement
membrane of the tubule {Fig. 1].

Testes of rats treated wvith tetramethrin for two wvweeks
revealed that the connective tissue stroma appeared loosely
packed around the seminiferous tubules. The number of
spermatogenic cells was reduced and many spermatocytes
were exfoliated in the lumen of some tubules (Fig. 2). These
pathological changes were exaggerated in rats treated with
tetramethrin for 4 weeks. In these specimens the intertubular
tissue became hyalinized and thickened and Leydig cells were
deformed. The spermatogenic cells were markedly reduced
and the majority of the spermatocytes and spermatids became
degenerated. A large vacuocles appeared in the tubules which
contained a lesser number of abnormaly distributed sperms
{Fig. 3).

Testes of rats treated wvith tetramethrin for 6 vweeks revealed
significant loss of the spermatogenic cells especially
spermatides and spermatocytes. The sperm bundles wvere
degenerated in most of the tubules and were completely
absent in others. The connective tissue stroma wvere highly
degenerated leaving large vacuoles between the tubules (Fig.
4]}, Leydig cells vwere degenerated and poorly developed in the
treated testis (Fig. 5).

Discussion

Results obtained in the present study shovwved that tetramethrin
caused various histological changes in the testes in addition to
significant loss in testes weight and reduction in diameter of
the seminiferous tubules. These changes indicated that
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Fig. 1: A phetemicrograph of a section in the testis of a
control rat showing seminiferous tubules with normal
arrangement of spermatogenic cells, CT: connective
tissue stroma; SP: sperm bundes, ¥ 120

L ¥}

Fig. 2: A photomicrograph of a section in testis of a rat
treated with tetramethrin for 2 wweeks showding
exfoliated spermatocytes (arroves) in the lumen of the
tubules, X 120
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Fig. 3: A phetomicregraph of & section in the testis of a rat
treated wvith tetramethrin for 4 wweeks shaowing
abnormal seminifercus tubules with many vacucles (W)
and thickened intertubular tissue (CT), X120

tetramethrin inhibited spermatogenesis. These results are
similar to those obtained by Alhazza and Bashandy (1358)
wwho observed that inhalation of the pyrethroid insecticide "Fif
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Fig. 4. A photomicrograph of a section in the testis of a rat
treated with tetramethrin for & weeks, X 180

Fig. B: Enlarged seminiferous tubule of the previous section
showwing marked reduction of spermatogenic cells and
degenerated Leydig cells (arrcwes ), ® 300

Paf" which contain permethrin caused deformation of Leydig
cells, pyknosis of spermatogonia,  degeneration  of
spermatogenic layers and swelling of fibrocytes in the testes
of rats. Moreover, the sperm motility and count of the
insecticide-treated animals wwere significantly less than that of
contral.

The effect of pyrethroid insecticides on male reproduction is
not clear. Howewer, sewveral other insecticides proved to injure
and deteriorate the tests of different animals. Dikshith and
Datta (19723l reported that intracellular injection of lindane

produced hypertrophic and atrophic changes in the testis of
rats, whereas endrin did not induce atrophy of the testis. A
single intraperitoneal injection of ethyl parathion, methyl
parathion and DDT induced degenerative cellular changes in
the seminiferous tubules of rats (Dikshith and Datta, 1972b).
Such changes in spermatogenic cells included necrosis,
karyopyknosis, vacueolation of the cytoplasm and formation of
rmultinucleated giant cells.

Follewving oral treatment of mice with dichlorves, significant
testicular histopathology such as degeneration of seminiferous
tubules and disappearance of spermatozoa and spermatices
wwas observed (Krause and Homela, 19741 Feeding mature
male quail with the chlorinated insecticide, Kepone had
produced cedematous testes with highly dilated seminiferous
tubules and reduced the germinal epitheliumiBEroschenko and
Wifilson, 18751 El-Samannody et &l (18988) found that
injection of kepone into mice has resulted in decreased
spermatogenic layers in the seminiferous twbules. Moussa and
Abdel-Hafez [1982) reperted that feeding guinea pigs with
dimethoate induced degenerative effects in the testes. They
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added that dimethoate with the dose given and treatment
periods applied, caused the inhibition of the normal function of
the testis to alarge extent, but did not destroy completely the
germinal epithelium. Saleh (1996} found that treating mice
with the carbamate insecticide, lannate, caused many
histological changes in the testis together with arrest of
spermatogenesis.

Hermonal abnormalities due to exposure to insecticides vvere
studied by many investigators Dunnick et al. 1984, Ray and
cremer, 1978 (Kelce ef al., 1990). The role played by
androgenic stercids such as testosterone in spermatogenesis
is well proved (Steinberger et al., 1973]. In the present work,
it is speculated that tetramethrin may be responsible for
inhibition of spermatogenesis in the rats through suppression
of testicular androgenic activity. This hypothesis may be
supported by the finding that Leydig cells which elaborate the
male sex hormone, testosterone, wwere degenerated in the
treated animals.

References

Alhazza, I.M. and S.A. Bashandy, 1998. Influence of vitamin
C on the toxicity of Pif Paf {containing permethrin) to
gonads of male rats. Saudi J. Biol. Sci., b: 31-37.

Casida, J.E., 1973. Pyrethrum, the natural insecticide, Nevy
York, London, Academic Press.

Dikshith, T.S. and K.K Data, 1972a. Effect of intra testicular
injection of lindane and endrin on the test of rat. Toxical.,
31:1.

Dikshith, T.S. and K.K. Datta, 1972b. Pathological changes
induced by pesticides in the testes and liver of rats. Exp.
Pathol., {Jena), 7: 309.

Dunnick, J. K., B.N. Gupta, M.W. Harris and J.E. Lamb, 1984.
Reproduction toxicity of dimethyl-methylphosphonate in
male Fisher 344 rat. Toxicol. App. Pharmacaol., 72: 379-
387.

500

El-Samannody, F.A.; M.A. Moussa, M.E. Abdel-Aal, M.O.
Khater, and M. A. El-Assaby, 1986. The effect of kepone
injection on the testis of adult mice. Egypt. J. Histol., ©:
251-254.

Eroschenke, V.P. and W.0O. Wilson, 1975. Cellular changes in
the gonads, liver and adrenal glands of Japanese quail as

affected by the insecticide, kepone. Toxicol. Appl.
Pharmacol., 31: 491-604.
Kelce, W.K., M.P. Raisbeck and V.K. Ganjam, 1990.

Gonadotoxic effects of 2-hexanone and

1,2-dibrom-3-chloropropane on the enzymatic activity of rat
testicular 17 alpha hydroxylase, C17, 20-Lyase. Toxicol.
Lett., 652: 331-338.

Krause, W. and 3. Homla, 1974. Alternations of the
seminiferous epithelium and the Leydig cells of the rat
testis after the application of dichlorvos (DDVP). Bull.
Enviren. Contam. Toxicol., 11: 424-4386.

Narahashi, T., 1971. Mode of action of pyrethreids. Bull.
World. Health. Organ., 44.

Moussa, T.A. and M.M. Abdel-Hafez, 1982. Effect of
dimethoate on the quinea pig testis. Egypt. J. Histol., b:
181-189.

Ray, D.E. and J.E. Cremer, 1998. The action of decame thrin
{a synthetic pyrethroid) on the rat. Pestic. Biochem.
Physiol., 10: 333-340.

Saleh, A.T., 1996. Effect of carbamate insecticide, lannate on
the spermatogenesis in mice. J. Egypt. Germ. Soc. Zool.,
20: 27-40.

Sakr, S.A., 1999. Pyrethroid inhalation induced hepatotoxicity
in albino rats. Oxford Res. Forum. J., 1: 27-32.

Steinberger, E., A. Root, M. Ficher and K.D. Smith, 1973.
The role of androgens in initiation of spermatogenesis in
man. J. Clin. Endoc. Metab., 37: 746-7b6.



	PJBS.pdf
	Page 1

	PJBS.pdf
	Page 1




