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SUN[MARY

Assessments  of  the  reproductive
oxicity of organ0phosph0ms insecticides are

portant public health issues. The adverse
[eproductwe effects of one of the commonly
used organophosphorus members, namely;
phosmet on male rats were investigated. The
fested insecticide was given orally to male rats
at five dosage levels (phosmet, 0.81, 1.62,
325, 6.5 and 13 mg kg bwt) for 60
consecutive days. Plasma testosterone levels,
sex organs weights, scmen quality as well as
histopathological finding of testis were the
citeria used to evaluate the reproductive
efficiency of the treated rats. A dose-
dependant decrease was observed in the
weights of the most genital organs, sperm cell
concentrations and sperm motility associated
with a significant increase in the percentage of
dead morphologically abnormal spermatozoa
of treated rats. Plasma testosterone level was

declined significantly in phosmet treated
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ERSE EFFECTS OF PHOSMET ON MALE FERTILITY IN RATS
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groups at 325, 6.5 and 13 mg kg b-wt-
Sperm cell concentrations Wwas severely
affected by phosmet at high dose level (3.25,
6.5 and 13 mg kg b.wt,). Histopathological
examination of the testes revealed a mild,
moderate and  severe histopathological
changes in rats treated with phosmet and
severity was dose dependent. It is concluded
that, phosmet induced adverse effects on male
rats fertility by impairing both testicular

function and structure.

INTRODUCTION

Male infertility is related to many
factors ambng those factors is the misuse of
drugs and chemicals (Amann and Berndtson
1986, Burke, 1986).

insecticides and pesticides are a group of

Organophosphorus

chemicals widely used throughout the world in
agricultural and animal field and may

contaminate the environment and induce
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serious problems to man and animals.
Prolonged exposurc to these contaminants
could cause chronic toxicity, teratogenicity
and male reproductive failure (Nafstad et al.,
1983, Schlegel et al., 1991, Fukushima, 1991;
Kelce and Wilson, 1997, Lacorte et al 1997,
Cavanna and Molinari, 1998; Kitamura et al.,
2000)). -

Some organophosphorus compounds
such as dimethyl-methyl phosphate (DMMP),
dimethoate, quinalphos,
deltamethrin, trimethyl phosphate (TMP),
phoxim, carbofuran, chlorpyriphos, prograf
(FK506), DDT, fenvalerate and dichlorvos are
known to impair male fertility, suppress sexual

diazinion,

developments, cause testicular degeneration
and alter semen picture in male rats (Dunnick
et al., 1984, Afifi et al., 1991, Ray et al., 1992,
Abdel-Aziz et al., 1994, Cho and Park, 1994,
Atef et al,, 1995, Pant et al., 1995, Brweslin et
al., 1996, Hisatomi et al., 1996, Benphouma et
al., 2001, Xu et al., 2004 and Okamura et al.,
2005).

Phosmet is an organophosphorus broad
spectrum  insecticide used extensively
worldwide to protect fruit, vegetables and
grain crops and also as ectoparasiticides for

(Roberts and  Hutson,

farm  animals
1999).Because of prolonged exposure of
humans and animals to this insecticide and a
lack of information on its reproductive effects
on male rats. Therefore, the present study was

established to evaluate the adverse effects of
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phosmet (0.81, 1.62, 3.25, 6.5 and 13 g g1
b.wt) on male fertility in rats whe, Eiver

orally at five dosage levels for 60 Consecyy,

days.

MATERIAL AND METHODS

Drugs:
I- Phosmet (Zoecon RF-43, Wellmark Int, .

concentrate and dissolved in fresh corn oj] just

available as

before administration and given once daily by
gastric intubation. Phosmet was administereq
in doses of: (0.81, 1.62, 3.25, 6.5 and 13 mg
kg b.wt) (1/160, 1/80, 1/40, 1/20 and 1/19
from 'LDso in rats). LDsp of phosmet in ratg
was determined as 130 mg kg'1 b.wt.
Animals:

Sixty male wistar rats of 12-14 month
old and 150-200 gram body weight were used.
The animals were kept under hygienic
conditions and fed on rat-dietary cubes and
water ad libitum.

Experimental Design:

The male rats were divided into six
equal groups of 10 rats each. One group was
kept as a non-treated control and given orally
corn oil (0.5 mL/rat/day) while the 1%, 2", the
3", the 4" and 5" groups were dosed orally
with the tested drugs at doses of (0.81, 1.62,
325, 6.5 and 13 mg kg' bwt in rats
respectively. The tested insecticide Was

administered once daily for 60 successive days
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sover 2 complete  spermatogenic cycle
0 ranges from 56-60 days in rats

nich
W pbergeret ol 1969).

Blood samples were collected from the
yital plexus of rats of each group just before
or

4t 60 days after administration, Clear
an

plﬁsma W
3000 T.p-M- for 15 minutes.

rone estimation:

as separated by centrifugation at

']‘tzsf(’St‘e
The obtained plasma was assayed for

estosterone content by using
. Jioimmunoassay technique described by
yen and Jaffe (1978).

Weight of the genital organs:

Following blood sampling, rats were
weighed, sacrificed by decapitation (at 60 days
of administration). The testes, prostate glands
and seminal vesicles were dissected out and
weighed. Weights of testes and accessory
glands were calculated in relation to its body
weight.

Sperm concentrations and progressive
motility: the epididymal content of each rat
was obtained by cutting the tail of the

epididymis and squeezing it in a sterile clean

watch glass. The epididymal content was
diluted 10 times with isotonic sodium citrate
solution (2.9%) and thoroughly mixed to
estimate the sperm concentrations and
progressive motility (Bearden and Fluquary,
1980).

The percentage of live and abnormal

Spermatozoa: Eosin-nigrosin stained smears

Vet. Med. J., Giza. Vol. 57, No.4. (2009)
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were prepared to determine the percentage of
live  and morphologically ~ abnormal
Spermatozoa (Miller and Rass, 1952).

Hismpﬂﬂmlogical examination: Testes of
rats (S rats from each group) were taken at 60
days of administration and processed for
histopathological ~examination using the
method of Drury and Wallington (1980) and

Harris (1988).
RESULTS

The effect of phosmet on male fertility
in rats are recorded in table 1 and 2.

Successive oral administration of
phosmet (0.81, 1.62, 3.25, 6.5 and 13 mg kg’
b.wt) for 60 days to male rats revealed a
significant decrease in sperm count, sperm
motility and significant increase in abnormal
spermatozoa at 60 days of administration as
compared to that of control (Table 1). The
obtained results revealed that plasma
significantly
decreased at 60 days of drug administration as

testosterone  levels  were

compared to that of control in rats treated with
phosmet at 3.25, 6.5 and 13 mg kg' b.wt.
(Tablel). A significant decrease in the weights
of testes and accessory genital organs
observed only in high dose levels ( 6.5 and 13
mg kg b.wt) at 60 days of the experimental
period (Table 2).

Histopathological examination of testes of rats

given phosmet (0.81 and 1.62 mg kg™ b. wt)

7
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for 60 days showed no pathological alterations
as compared to that of control groups. The large
doses of phosmet (3.25, 6.5 and 13 mg kg" b.
wt) caused pathological alterations in the genital

organs as compared to that of control group (Fig.

1) characterized by vacuolization in the primary
and secondary spermatocytes,, proliferation of
interstitial leydig cells, atrophy of the

seminiferous tubules, incomplete

&

o
=

by

spcnnatogenesis and slight decreas, i
concentration of sperms in seminiferqyg by,
up 0 necrobiotic changes in spermatq gonia »
These changes ranged from mild (Fig 2)‘
moderate (Fig. 3) to severe degeﬂcwjv;
changes (Fig- 4) depending on the admiﬂistcmd
dose, the higher the dose, the more gy,
pathological alterations.

Figure (1): Normal testicular section of rats non treateéd showed normal appearance of spermatogonial
cells, basement membrane, seminephrous tubules and interstitial tissues with excellent

spermatogenesis (H&E x 200)

772
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pigure ): Te:sticul_al_' section of rats treated with 3.25 mg/kg b.wt. for 60 days showed
esinophilic appearance of the necrotic spermatogonial cells with defective
spermatogenesis (H&E x 200)

ed with 6.5 mg/kg b.wt. for 60 days showed
loss of the spermatogonial epithelium with
presence of only cell debris in the seminephrous tubules lumina (H & E x 200)

Figure (3): Testicular section of rats treat
marked interstitial oedema ,

773
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Figure (4): Testicular section of rats treated with 13 mg/kg b.wt. for 60 days showing
atrophied seminephrous tubules and more prominent interstitial oedema (H

& E x 200)
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Table 1: Findings of sperm examination and plasma testosterone level in male rats (n

= 10) treated with oral gavage of phosmet for 60 consecutive days.

.”‘ Parameter ‘ Dose (mg/kg)

w 0 0.81 1.61 325 6.5 13

|
mvﬂﬂ count Oﬁ—oa\ Bc 1.82+£0.37 1.74+0.3 1.46£0.3 ! 1.1£0.29** 0.79+0.16*** 0.64+0.11*** ;
Sperm motility(%) 83.6+17.18 73+13.4 52.3£9.7%% | 43.757.29%%* | 3255741 mm.ﬁp.@*:?
Sperm abnormalities (%) 2.4x0.5 2.9+0.4 3.1£0.81 3.4+0.67** 3.940.8%** SIGEI 28>+ P

I

Plasma Testosterone 3.5+0.71 3.53+0.64 | 3.24+0.62 | 2.67+0.6* 2.114£0.3%** r r&wﬁaiu

Jlevel (ng/ml)

Values are mean = SD.*, **and*** indicate significant difference at

P<0.05, <0.01, P <0.001 levels respectively,

when compared with the control group.
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Adminismﬁon of chemicals anq drugs

9 organOPhOSPhoms insecticides is one
i to s

o nain CAUSES of male infertility (Burke
the ’

of pant et 1995, Benrhouma et gy,

1986
2001)-
. yesﬁgﬂ‘c
i g used organophosphorus insecticide,

The present study was performed to
the adverse effects of the

wmmonl s
 on male fertility in rats when orally

1os®

dminisn'ated at five dosage levels (0.81, 1.62,
:_25, 65 eand 13 mg kg’ bwt) for 6o
” nsccuﬁve days'

6 obtained results revealed that org)
; dmmimation of the tested insecticide had g

gose-dependent adverse effects on male

genital organs as evidenced by a marked
Jecrease in weights of genital organs and
significant alteration of semen picture. There
was also marked reduction in the plasma
festosterone levels. Moreover, significant
increase in the percentage of dead and
morphologically abnormal  spermatozoa
associated with testicular degeneration in the
treated groups as compared to control rats.
These findings are nearly similar with those
previously reported for other insecticides in
rats by Dunnick et al. (1984), Afifi et al.
(1991), Ray et al. (1992), Abdel-Aziz et al.
(1994), Atef et al. (1995), Breslin et al. (1996).
Benrhouma et al. (2001) and Okamura et al.
(2005).

Vet. Med. 1., Giza. Vol. 57, No.4. (2009)

The decrengeq
b

. Plasma testosterone level may
attri
buted to e depressant effects on

:sm::m“:gr::duct‘ion by leydig cells (Rosen
Antiandeon. ) ?c‘mva et al, 1994)
3 genic activity of organophosphorus
Pesticides is one of the main causes of
decreased Plasma testosterone level. Tamura
et al. 2003 reported that organophosphorus
Pesticides disrupt normal endocrine function
by binding to steroid hormone receptors.
Fenthion is an organophosphate insecticide
has acted ag g potent antagonist of the
androgenic activity of dihydrotestosterone and
could block androgen-dependent tissue growth
(Kitamura et al., 2003).
The observed reduction in the weight of testes
and accessory genital organs could be
attributed to decreased plasma testosterone
level recorded in the present study. These
results were supported by Alexander (1978)
who reported that the development and
maintenance of accessory sex organs and their
secretions depend on androgen level. The
obtained results were similar with that
previously reported by Atef et al. (1994) and
Afifi et al. (1991) they reported that oral
administration of dimethoate and phoxim to
male rats for 65 and 60 consecutive days,
respectively cause a dose-dependent decrease
in the weight of sex organs and a decrease in
the plasma testosterone level.
The reduction in the sperm concentration and

motility in rats treated with the tested

7
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attributed to  the

insecticide may be
disturbance in spermatogenesis (Crotty et al,
1995) or due to the decreased testosteronc
level in plasma. Our results were consistent
with that reported by Zhan et al. (2000) who
mentioned that oral administration of phoxim
to male rats at higher doses (24.5 and 73.5
mgkg' b.wt) for 60 successive days showed
significant reduction of daily sperm
production and decreased sperm motility in a
dose-dependent-manner. It has been reported
that organophosphates as fenchlorphos and
fenthion interfere with the energy production
process required for sperm vitality and
motility. Thomas et al. (1978) attributed the
adverse reproductive effects of methyl-
parathi(;n in male rats to its ability to interfere
with the metabolism and/ or uptake of steroid
hormones at the cell receptor level. The
antifertility action of trimethyl-phosphate in
rats may be attributed to the presence of
methyl group which had an antispermatogenic
effect (Jackson and Jones, 1968). Similarly,
the effect of phosmet and related compounds

as antispermatogenic hazards in male rats

could be attributed to the presence of such
methyl groups.

Histopathological ~ examination following
repeated oral administration of phosmet for
60 days in male rats revealed mild, moderate
and severe degenerative changes in testes, The

observed results were agreed with those

778
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‘

previously reported for phoxim j, e -
(Atefet al., 1994).
From the aforementioned results, ;; -

concluded that, phosmet whep given ora X

ey

adverse effects on male ferlility as evj denced
.D]as"n

weight of genital organs, decrease i "

sperm count and progressive Motility i
spermatozoa associated with InCreaseq d

male rats for 60 consecutive days

by marked reduction ip the

testosterone level, signifi

and abnormal spermatozoa apg induceg
histopathological changes in testes ina dose.
dependant manner. The authors adviseq ,
avoid prolonged exposure to these insecticige
as they impair both testicular functiong éid
structures in rats.

REFERENCES

Abdel-Aziz, M1, Sahlaby, M.A,, Abdel-Kha]ik’
M., 1994. Influence of diazinon ang
deltamethrin on reproductive organs and

fertility of male rats, Disch Tierarztl
Wochenschr., 101, 6, 230.

Afifi, N.A,, Ramadan, A., Abdel-Aziz, ML, Sakr,
EE, 1991. Influence of dimethoate on
testicular  and epididymal  organs,
testosterone plasma level and their tssue

residues  in rats.,, Dtsch Tierarztl
Wochenschr., 98, 11, 419,

Alexander, N.J, 1978. Animals models for
research on contraception and fertility.,
Harper and Row., 106, 326.

Amann, RP. and Berndtson, W.E, 19%.
Assessment of procedures of screening
agents for effects of male reproduction.
Effects of  dibromochloroprompane

CamScanner

P |



(1)1]Cl') on the rat, Fund, Appl, Toxlcol,,
7,244,

youssef, S-A., Ramadan, A., Nawio,
ateh I.M-F-- Rl-Sayed, MK., Abdel-Rahman,

H, 1995, Influence  of phoxim on
esticular and seminal vesicle organs,
{ostosterone and cholinersterase level and
its tissue residues in male rats,, Disch
Ticrarzt] Wochenschr., 102, 8, 01,

11.J,, Fluquary, J., 1980. “Applicd animal
r,:p,-oduction“, Restor Published Co,, Inc,
Reston, Virginia, 158,

8, Koy Tebourbi, O., Krichan, R,, Sakl
B°“'1‘°“"M_' 2001. Reproductive toxicity of DD);:
in adult male rats., Hum, Exp. Toxicol,,
20, 8,393,

mmdon.

preslin, w.J,, Liberacki, A.B., Dittenber, D.A,,

Quast, J.F, 1996. Evaluation of the
developmental and reproductive toxicity
of chlorpyrifos in the rat., Fundam. Appl.
Toxicol., 29, 1, 119.

Burke, T-J-» 1986. “Small animal reproduction and
infertility”, =~ Lea  and  Febiger,
Philadelphia, 227.

Cavanna, S., Molinari, G.P., 1998. Residues of
fenthion and trichloron in olives and
olive oil after olive tree treatments., Food
Addit. Contam,, 15, 518.

Cho, N.H,, Park, C., 1994. Effects of dimethyl
methylphosphonate ~ (DMMP)  and
trimethyl ~ phosphate  (TMP)  on
spermatogenesis of rat testis., Yonsei
Med.J, 35,2, 198.

Crotty, K.L., May, R,, Kulvicki, A., Kumar, D,
Neal, D.E., 1995. The effect of
antimicrobial therapy on testicular
aspirate flow cytometry., J. Urol,, 153, 3,
1, 835.

Dunnick, J K., Gupta, B.N., Harris, M.W., Lamb,
J.C., 1984. Reproductive toxicity of
dimethy] methyl phosphonate (DMMP)
in the male Fischer 344 rat, Toxicol.
Appl. Pharmacol,, 15, 72, 3, 379.

Fukushima, M., 1991, Fate and behavior of
pesticides in aquatic environment. Case

Vet. Med. J., Giza, Vol, 57, No.4. (2009)

study of Yodo River Basin., Japan J-
Water Pollution Res., 14, 79.

Harris, HL.F,, 1988, Cited by Drury, R.A.B,
Wallington, FE.A., 1980 Carleton’s
histological technique. 5th ed., Oxford
University Press, New York, Toronto, 13.

Hershberger, 1.G., Hansen, D.M., Hensen, L.D.,
1969. Effect of antifertility agents on
male mice and rats as determined by 2
serial mating technique., Proceeding Soc-
Of Exp. Biol and Med., 131, 667.

Hisatomi, A., Fujihira, S., Fujimoto, Y., Fujii, T.
Mine, Y., Ohara, K., 1996. Effect of
Prograf (FK506) on spermatogenesis in
rats., Toxicol., 17, 109, 2-3, 75.

Jackson, H., Jones, A.R., 1968. Antifertility action
and metabolism of trimethyl phosphate
in rodents., Nature, 220, 591.

Kelce, W.R., Wilson, EM., 1997. Environmental
antiandrogens  developmental  effects,
molecular mechanisms, and clinical
implications. J. Mol. Med., 75, 198.

Kitamura, S., Kadota, T., Yoshida, M., Jinno, N,
Ohta, S., 2000. Whole-body metabolism
of the organohosphorus pesticide,
Fenthion, in goldfish, Carassius auratus.,
Comp. Biochem. Physiol. (C) 126C, 259.

Kitamura, S., Suzuki, T., Ohta, S., Fujimoto, N,
2003. Antiandrogenic activity ~and
metabolism of the organophosphorus
pesticide ~ fenthion  and related
compounds., Environ. Health Perspect.,
111, 4, 503.

Lacorte, S., Jeanty, G., Marty, J.L., Barcelo, D,
1997. Identification of fenthion and
temephos and their transformation
products in water by high-performance
liquid chromatography with diode array
detection and atmospheric pressure
chemical ionization mass spectrometric
detection., J. Chromatogr. A777, 99.

Miller, P.G., Rass, N.P,, 1952. “Manual of
infertility and artificial insemination in
cattle”, Bailliere, Tindall and Cox,
London, UK, 29.

779

CamScanner



Nafstad, 1, Berge, G., Sannes, F., Alyngest, A
1983,  Teratogenic offect of the

organophosphorus compound
fenchlorphos in rabbits, Act, Vet. Scan,,
24, 295,

Okamura, A., Kamijima, M., Shibata, E., Ohtani,
K., Takagi, K., Ueyama, J., Watanabe,
Y., Omura, M., Wang, H., Ichihara, G.,
Kondo, T. Nakajima, T. 2005. A
comprehensive  evaluation of  the
testicular toxicity of dichlorvos in Wistar
rats., Toxicol,, 15, 213, 1-2, 129.

Pant, N., Prasad, A.K., Srivastava, S.C., Shankar,
R., Srivastava, S.P., 1995. Effect of oral
administration of carbofuran on male
reproductive system of rat., Hum. Exp.
Toxicol., 14, 11, 889.

Ray, A., Chatterjee, S., Ghosh, S., Bhattacharya,
K., Pakrashi, A, Deb, C., 1992.
Quinalphos-induced ~ suppression  of
spermatogenesis, plasma gonadotrophins,
testicular testosterone production, and
secretion in adult rats., Environ. Res., 57,
2,181.

Roberts, T., Hutson, D., 1999. Metabolic pathways
"of agrochemicals, insecticides and
fungicides., Cambridge, UK, The Royal

Society of Chemistry, 326.

Rosen, R.C., Kostis, 1.B., Jekelis, A.W., 1988.
Beta-blocker effects on sexual function

in normal males., Arch. Sex. Behav., 17,
241.

Schlegel, P.N., Chang, T.S K., Marshal, F.F., 1991.
Antibiotics: potential hazards to male
fertility, Fertil. Steril., 55, 2, 235.

780
Vet. Med. J., Giza. Vol. 57, No 4. (2009)

Serova, L.I, Shukova, A.V,, Naumcnka
|

994. The Participation '
adrenoreceptors in regulating 4 il of
behaviour and  gonada| e do:'?m

function in male mice of difg Fing
genotypes., Reprod. Toxicol,, A4, 35"““

snedecor, G.W., Cochran, w.G., 1969, “Statiqp:

Methods”, The Lowa State U"i“ersi:y

59,

Tamura, H., Yoshikawa, H., Gaido, K v Ro
S.M., Delisle, RK., Welsh,’ les,
Richard, AM., 2003. Interaction of
organophosphate Pesticides and Relateq
Compounds  with  the Androgen
Receptor., Environ. Health Perspect,, [1]
4, 545. ‘

Thomas, J.A., Donovan, M.D., Schein, L.G., 1973
Biochemical ~basis for insecticides
induced changes in the male reproductive
system., Toxicol. Appl. Pharmacol,, |5,
291.

Xu, L.C., Zhan, n.Y., Liu, R., Song, L., Wang,
X.R., 2004. Joint action of phoxim and
fenvalerate on reproduction in male rats,,
Asian. J. Androl., 6, 4, 337,

Yen, S.S.C., Jaffe, R.B., 1978. Determination of
plasma testosterone  hormone by
radioimmunoassay technique., Reproduct.
Endocrinol., W.B.S. Saunders, 1978.

Zhan, N., Wang, S., Wang, X., 2000. Effects of
phoxim on sperm production and
motility of rats., Reprod. Toxicol., 30, 29,
1, 4.



R B SRR ————

QLAY 25 (A a3l o a5 o Ly
Al e

A s Al S0y g sl ﬁ‘y «‘;1& df:\zu sl slally o g gl pud
i ot 0 A B e B 50l Byl gl st 2t o 0 o
ol o B Lol S o ) 200 0 g 3 ) e
65-3,25-1,62-0.81 (o2 Alita e a Ganky Gl <3 3l 130 et sy iy Ay g
sl Ul el 5000 5 2050 gy 60 W 58 534 0l gl (135 000 paSfes 13
Lo 0003 i) Ll palliad Gl s Lo 33U ¢ 5 siue g3l ¢ 3a (5 sinee b5 Bl 02 OIS
patuns (el 136 (g sina 05 25my A @ pelad Sy Lpeadll ) 2 ghngl) il T
eyl 5 sinsa gLy Lgie puy Ayslall il gl 3o (B (5 yina ol 2ga g JiaTiy syl S
i oo Rl pll iy | 0 g e all (30 A (5 lsay (5 sira alll 252y Baa gl LS gl Ul gl
a2 G aael) 3smy Al i g LS A0 ol 035 e sl 1) il 5 pine LSS
o cal G Lae Ao gl U1 LTl G 3asdl dny s Aseadl ol o apall 13) s gl

O LA Gatbadll e Lula 1005 S5y anal 138 ol Lty

781
Vet. Med. J., Giza. Vol. 57, No.4. (2009)

CamScanner



