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SUMMAY 

This experiment was carried out on 13 crossbred 

ewes divided into 2 groups. Group I (n=6) 

received no treatment and served as control. ~ 
\ 

Group 2 (n=7) given an oral dose of 0.25 ml the 

organic phosphorus compound Selecron for 3 

months. After the end of Selecron administra­

tion, both the control and experimental ewes 

received half norgestomet ear implant for 12 

days. At implant removal, 800 IU PMSG was in­

jected i.m. Ewes were monitored for oestrus, 

timing to oestrus and duration of oestrus. Ovula­

tion rate was determined on day- 6 post oestrus 

using transabdominal ultrasound scanning and 

mid-ventral laparotomy. Blood samples were 

collected before norgcstomet application, before 

PMSG injection, during oestrus and on day 6-

post oestrus. Serum progesterone level was 
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measured using RIA. Results indicated that tim­

ing to oestrus was significantly longer (P<0.05) 

and number of un-ruptured follicles was signifi­

cantly greater (P<0.05) in Selecron treated group 

than con-trol one. Number of corpora lutea (CL) 
l. .• ., : 

was significantly greater (P<O.O 1) in control 

than Selecron group. Transabdominal ultrasound 

scanning failed to predict ovulation rate in ewes. 

Serum progesterone level was significantly high­

er (P<0.01) in Selecron group during oestrus, 

while, on day- 6 post oestrus it was significantly 

higher (P<O.O I) in control than Selecron group. 

Cytogenetical analysis revealed that chronic 

exposure of ewes to Selecron pesticide signifi­

cantly increase (P<O.O I) the incidence of total 

aberrant cells, chromatid gaps, chromosome 

gaps and total structural aberrations. Also, the 

incidence of deletion and fmgments and chromo­

some breaks significantly increased (P<0.05) af-
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ter Selecrpq administration compared with con­

trol group. Non reciprocal translocation 1q 26-20 

to 3q terminal part was found in one control ewe. 

In conclusion, chronic exposure of ewes to the 

organic phosphorus pesticide, Selecron impair 

reproductive function as indicated by the signifi­

cant decreased in ovulation rate, serum progeste­

rone level and marked increase in the incidence 

of chromosomal abnormalities. 

Key words: Selecron; ovulation rate; ultrasound; 

progesterone levels and chromosomal aberra­

tions. 

INTRODUCTION 

Methods to improve reproduction in sheep often 

aim to increase the proportion of ewes having 

twin ovulation and thereby increase the lambs 

crop. The ovulation rate could be increased in 

ewes through genetic manipulation (Cornu and 

Cognie, 1984), nutrition (Boukhlig et al., 1996), 

and immunization against polyandroalbumin 

(Geldard et al., 1984) and by using exogenous 

gonadotropins (Tokos and Tokosova, 1990; Naq­

vi and Gulyani, 1998). Gonadotropin increased 

the ovulation rate in sheep by: ( 1) recruiting 

small follicles; (2) causing up to three fold in­

crease in the follicular growth rate; (3) altering 

the size distribution of the largest follicles at oes­

trus but not by reversing artresia (Driancourt and 

Fry, 1992). 
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Nowadays, pesticides are widely spread used in 

agriculture for controlling insects and in animals 

for combating external parasites. Exposure of ~ · 

farm animals to pesticides has an adverse effect J · 

on their reproductive performance. In this 

respect, reports demonstrated that pesticides pro­

duced sterility in male by affecting spermatogo-

nia stages ( Krause and Homola, 1974 ). In 

females, the reproductive system has been report-

ed to be a target of pesticides at all stages of de­

velopment. Pesticides produces a decrease in 

ovarian weight and an increase in the number of 

large atretic follicles in rat (Martinez and Swartz, 

1991 ). Degeneration of granulosa cells was also 

reported in rats (Cumming and Perreault, 1990). 

In bovine, organochlorine pesticides impair fertil-

ity by the direct action on oocyte meiotic pro­

gression and early embryonic development in 

vitro (Aim et ·al., !994; Faundez et al., 1996). 

Furthermore, pesticides produced structural chro­

mosomal damage in both somatic and germ cells 

of mouse in a dose-dependent manner (Abd El 

Aziz et al., 1993). Meanwhile, it had been report-

ed that chromosomal abnormalities adversely 

affecting the ovarian response to gonadotropin 

(Hassanene et al., 1995 ; Mahrous and Abdoon, 

1996). Selecron is the most extensively used 

pesticide for protecting agricultural crops in 

Egypt during 1997(Amer et al., 2000). 

Available literatures arc lacking any figures con­

cerning the effect of organic phosphorus com­

pound, Selecron on ovulation rale in ewes. 
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Therefore the present work was designed to 

investigate the effect of chronic low dose expo­

sure to Selecron pesticide (OPC) on ovulation 

L' ~e. progesterone level and chromosomal abnor­

malities in ewes. 

MATERIALS AND METHODS 

Experimental animals: 

The present work was carried out during the 

han-breeding season. Thirteen non-pregnant 

crosstired ewes (2-3 years old, 35-40 kg body 

weight) raised in the Experimental Farm of The 

National Research Center, Abou Rawash. Ewes 

were kept in an open housing system. Each ewe 

was fed on 0.75 kg commercial concentrate mix­

ture (Protein not less than 16% ). Rice straw, bar­

seem (Trifolium alexandrium, during May­

December) and water were provided ad libitum. 

The routine system used by the Egyptian Organ-

''ization for Veterinary Service for vaccination 

and combating of infectious diseases was fol­

lowed. 

Insecticide: 

Selecron® 720 Emulsion (Organic Phosphorus 

Compo~nd, 72%) was chosen as it was used ex­

tensively 'in most of Egyptian villages during 

1997 especially in Kalyoubia governorate. The 

active principle is Profenofos [(4bromo-2-

chlorophenyl) 0-cthyle-s-propyl phosphorothi­

oate}, produced by Ciba Giegy Ltd., Baste, 

Switzerland, batch No 8225 in the form of white 

emulsion. It is used in agricultural field as a di-
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luted solution (75 ml Selecron: 100 liter water I 

fadan) for spraying of vegetables and crops once/ 

season. 

Experimental design: 

Ewes were divided into two groups. Group 1 

(n=6) drenched 10 ml of distilled water and 

served as control. Group 2 (n=7) received daily 

oral dose of 0.25 ml of Selecron in 10 ml dis­

tilled water for 3 consecutive months (4.8~ I kg 

live body weight). The previously mentioned 

dose was calculated according to field bases, by 

considering the ingest~d amount of contaminated 

barseem by each ewe is 5 kg/day and the average 

yield of farlan. from barseem as 3000 kg/season 

(Amer et al., 2000). After the end of Selecron ad­

ministration, ewes in both control and experi­

mental groups received half norgestomet car im­

plant (Crcstar®, Intervet, The Netherlands) 

containing 1.5 mg norgestomet. Crestar oil solu­

tion (1ml) containing 1.5 mg norgestomet and 

2.5 mg oestradiol valerate was given i.m. at im­

plant insertion. Implant was left in place for 12 

days, 800 IU PMSG (Folligon ®, Intervet, The 

Netherlands) was injected i.m. at implant remov­

al. Ewes were. monitored for oestrus, allowed to 

to be mated using intact rams. Percentage of re­

sponded ewes, timing to oestrus and duration of 

oestrus were recorded. 

Ovulation rate was determined on day- 6 post 

oestrus using Transabdominal Real -Time ultra­

sound scanning and t confirmed by mid-ventral 

laparotomy. Laparotomy was performed under 
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general tranquilizer (0.1 ml Roumpon®, Bayer, 

Germany). Number CL and un-rupturcd follicles 

were counted and recorded. After laparotomy, · 

one animal in the control group did not respond 

to the gonadotropin and its data were excluded 

from results. Further, cytogenetical analysis of 

this animal indicated the presence of non­

reciprocal translocation. 

Blood sampling and progesterone assay: 

Blood samples (5 ml) were collected by direct 

Jugular veine puncture; (1) before norgestomet 

application, (2) just before PMSG injection, (3) 

during estrus and (4) on day 6 post- oestrus. 

Clear serum was separated and stored at -20°C 

until progesterone assay. Progesterone levels 

were measured (Radioimmunoassay) usir1g kits 

from Diagnostic Product Corporation, (Los An­

geles, USA) according to Pratt et al. (1991 ). The 

sensitivity of the assay was 0.02 ng/ml. The in·· 

tra and inter-assay coefficients of variation were 

4.65 and 8.00%, respectively. 

Ultrasonography: 

Ovulation rate was determined on day- 6 post 

oestms through Transabdominal Real-Time ul­

trasound examination using 3.5-5.0 MHz probe 

(Scanner 480 Vet.,Pie Medical, Mastrichi., The 

Netherlands). The apparatus was rent from the 

Animal Reproduction Research Institute. Ewes 

were restrained for scanning while they wem 

setting down with their hind limbs extended hor­

izontally. Wool was removed from the !ower 

belly area and skin was coated bilaterall~/ with 
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echogel. Image was freezed on monitor and 

printed out. 

Cytogenetical analysis: 

Blood samples (5 ml) were collected from the 

control and Selecron groups before Crestar appli­

cation. Blood cells were cultured for 72 h. in 5-

ml TCM-199 medium, 0.1 ml .fetal calf serum 

and 0.1 ml phytoheamagglutinine (PHA). After 

incubation, cells were treated with colchicine for 

2 hrs, then with hypotonic solution (0.075 M 

Kcl) for 30 minutes at 38°C. After fixation in 

acetic acid: ethanol ( 1:3 v/v), the cell suspension 

was dropped on wet slides then flamed to dry, 

slides were stained with Giemsa stain and cov­

ered with DPX mounting media, 100 metaphase 

spreads were examined per animal (Halnan, 

1977). 

Statistical analysis: 

Data were statistically analyzed using Student "t" 

test and Chi-square analysis according to Snede­

cor and Cochran (1980)0 

RESULTS 

Data describing timing to oestms, duration of 

oestrus and ovulation rate are summarized in Ta-

ble (1). Data revealed that timing from PMSG in­

jection to the onset of oestrus was significantly 

longer (P<0.05) for ewes exposed to Selecron 

compared to control group. Duration of oestrus 

was the same in both groups. Moreover, the 

number of CL was significantly greater (P<O.Ol) 
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Table (l):Effect of chronic exposure to low dose of Selecron (OPC.) on ovarian re­

sponse of ewes following injection of PMSG (Mean±SE). 

Group Response of Timing to Duration of Ovarian response (No) 
ewes(%) estruslhrs estruslhrs CL on-ruptured foil 

t2ontrol(n=5) 100 140.0±4.28 -24.0 4.71 ±0.64 1.28±0.47 

~elecron Treated (n=7) 100 ~6.0±4.28* - 24.0 0.28±0.18** 4.38±0.94* 

* P<0.05 ** P<O.Ol 

Fig. (1): Ovarian response to gonadotropin in control (A) and Selecron 
treated (B)groups. 

in control than Selecron group, whereas, the 

number of un-ruptured follicles was significant­

ly greater (P<0.05) in Selecron treated group 

than the control one (Fig 1 ). 

Transabdominal ultrasound scanning failed to 

predict the ovulation rate in both control and ex­

perimental groups. Only one case, in which two 

un-ruptured follicles and one CL (Fig 2) was re­

corded in Selecron group. 

In the present work, serum progesterone levels 

were nearly the same in control and Selecron 

Vet.Med.J. ,Giza.Vol.49,No.l(200 1) 

Fig. (2):Transabdominal ultrasound scan­
ning of ovary showing two folli­
cles (FI) and one CL in Selecron 
group. 

. 9 



groups before <:res tar application and just before 

PMSG injection. llowever, during oestrus, ser­

um progesterone level was significantly higher 

(P<O.O I) in Sclecron group compared to control 

one. On day- 6 post oestrus, progesterone level 

reached its maximal value in the control group 

and being significantly higher (P<O.O I) than 

Sc!ecron group (Fig 3). 

Cytogenetical analysis of structural aberrations 

and numerical variations were :;tatistically dil"-

3 
2.5 

Progcstercne 2 
ng/rnl 1.:) 

1 
0.5 

0 

ferent between Selecron and control groups (Ta­

ble 2). Total aberrant cells, chromatid gaps, and 

chromosome gaps and total structural aberrations 

were significantly higher (P<O.O I) in Selecron 

than control group. In addition, deletion and frag­

ment and chromosome breaks (Fig.4) were Sig­

nificantly increased in Selecron than control 

group ( P<0.05). In control group, a case of cluo­

mosomal translocation (non-reciprocal transloca­

tion I q 26-2 to 3q terminal p•trt) was detected in 

0 control 

d-14 d-12 dO d•6 

Days ol treatmcn 

Fig. (3): Effect of chronic exposure to Selecron on serum pro­
gesterone lcvc! in ewes 

Table (2): Cytogenetical analysis of blood cells in control and Sclecron groups 
(Mean±SD). 

No. No.tolal Ch1-. 
peleclion ;nul 

Chr. Chromo Total 
Groups examined llberrant Gaps Gaps Ureaks Tnmslocatin structur01l t•oJyploicl 

cells cells Breaks Fragment~ aberration 

Contm1 GOO 20.75± 6.75± 1.50.:!: 6.75± 3.00± 0.00 1.25± 19.25± 1.50± 
0.83 0.83 0.87 0.83 1.00 0.83 0.83 0.50 

Sc1ccron 700 38.75± 9.25± 6.75± X.50± 6.75± 1.25± 3.25± 35.50± 3.25± 
1.92** 2.17*~ 1.6<1*~ OK! 2.17* 0.83* .0.83* 1.66 .. 0.83 

-· -----'-·-· ----·--··--~---------

*1'<0.05 **P<0.01 
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Fig. (4): Metaphase spread showing deletion and 
chromatid break in Sclecron treated 
group 

all metaphases examined, besides the high inci­

dence of chromatid gaps and breaks (6 and 7, re­

spectively) in this animal (Fig 5). Data of this 

ewe were excluded from results, as it did not re­

spond to the gonadotropin treatment (PMSG in­

jection 

DISCUSSION 

In the present study, the effect of chronic low 

dose exposure to one of the most extensively 

used organic phosphorus compound (Selecron) 

used for protection of agricultural crops under 

the Egyptian field condition on ovulation rate 
' 

progesterone levels and chromosomal abnormal­

ities in ewes was determined. 

The obtained results showed that timing from 

PMSG injection to the onset of oestrus was sig­

nificantly longer (P<0.05) in Sc!ecron than con­

trol group. Additionally, the number of un-

Vet.Med.J.,Giza.Vol.49,No.l(200 1) 
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Fig. {S):Chromoson~e (1,3) from three partial karyo­
type showmg the non- reciprocal translo­
cation: lq.26-2. to 3q terminal part. 

ruptured follicles on day 6-post oestrus was sig­

nificantly greater (P<0.05) in Selecron than con­

trol group. Lopaz-Barbella et a/. ( 1979) attribut­

ed the longer interval from PMSG administration 

to the observed estrus to the significant decrease 

in ovulation rate. Martinez and Swartz ( 1991) 

reported a decrease in ovarian weight and in­

crease in the number of large atretic follicles in 

the ovaries of adult mice exposed to Methoxych­

lor (MXC). Moreover, Hexachlorocyclohexan 

(HCH) pesticides impair sexual receptivity, dis­

rupted the ovarian cyclicity and reduced uterine 

weight in rats (Laws et al., 1994). The mecha­

nism by which pesticides can influence ovulation 

rate has not yet been fully understood . Bonney 

et al. (1973) postulated that exposure to pesti­

cides results in pituitary hypofunction. Other re­

ports suggested that pesticides (DDT, MXC and 

HCH) inhibited DNA synthesis, cell proliferation 

and steroidogensis of in vitro cultured granulosa 

cells (Tiemann et a/., 1996). Pesticides cause a 
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degeneration of granulosa cells of follicles as in­

dicated by the atresia (Bal and Mungkornkarn, 

1978). Moreover, organochlorine pesticides can 

influence cells responsible for reproduction by 

inhibiting gap junctional inter cellular communi­

cation (Tiemann and Pohland, 1999) or by alter­

ing Mag+ and A TPase activity (Tiemann and 

Kuchenmeister, 1999). In the present work, ser­

um progesterone levels were nearly the same in 

control and Selecron groups before Crestar ap­

plication and at PMSG injection. The persistent 

low progesterone levels in ewes during the peri­

od of implantation in the non-breeding season 

were expected, as ovaries are supposed to be 

non-functional. However, in the present study, 

serum progesterone level was significantly high­

er (P<O.O 1) in Selecron group during oestrus 

when compared with control. For that reason, 

the delayed onset of oestrus behavior may be 

due to a slower rate of metabolism of the syn­

thetic progesterone used. This higher progeste­

rone level during the preovulatory period result­

ed in failure of expression of oestrous behavior/ 

or failure of LH surge (Kafi and McGowan, 

1997), and it may be, in part, responsible for the 

presence of a significantly higher (P<0.05) num­

ber of un-ruptured follicles in the present study. 

In the present study, the number of CL was sig­

nificantly higher (P<O.O 1) in control than Sele­

cron treated group. High ovulation rate results 

from either high follicle stimulating hormone 

(FSH) support to follicle during the late luteal 

and follicular phase (McNatty et al., 1985). At 

12 

the same time, progeterone concentration was 

significantly higher (P<O.O 1) in control than 

Selecron treated group on day- 6 post oestrus. 

This higher progesterone level was parallel with 

the increased number of CL. Similar findings 

have been reported by Dinar et al. ( 1987). In ad­

dition, the low progesterone level in Selecron 

group may be related to the influence of expo­

sure to the pesticide. Tiemann et al. ( 1996) found 

that pesticides inhibited progesterone in cultured 

granulosa cells in vitro. Amer et al. (2000) attrib­

uted the harmful effect" of the organic phosphorus 

compounds to the direct cytotoxic action on gon­

ads and pituitary especially their toxic metabo­

lites. 

In the present investigation, chronic exposure of 

ewes to Selecron pesticide resulted ina highly 

significant increase in cytogenetical abnormali­

ties. The most prominent cytogenetical changes 

in exposed ewes were the significantalty higher 

incidence of total aberrant cells, chromatid gaps, 

chromosome gaps and total structural aberration. 

In addition, deletion and fragments and chromo­

some breaks were also increased significantly af­

ter Selecron exposure. These findings are close 

to the previous reports (Gustavsson, 1980; Wei­

shun et al., 1982). It seems that organic phos­

phorus compounds affecting DNA synthesis, 

mainly due to interference with nucleotide syn­

thesis and consequently leading to misformation 

of DNA synthesis (Landolt and Koeon, 1983). 
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In this study a case in the control group showed 

chromosomal translocation and complete ovari­

an inactivity even after gonadotropin therapy. It 

WJ <; reported that females showing translocation 

(:~d not responded as well to gonadotropin treat­

ment as normal cows did (Schmutz et al., 1991), 

and translocation was detected in a subfertile 

bull (Villagomez et al., 1993). So, the low ovu­

lation rate in the present study may be attributed 

to the higher incidence of chromosomal aberra­

tions following exposure to Selecron. 

In conclusion, chronic exposures even to a low 

dose of the pesticide Selecron impair reproduc­

tive function of ewes as indicated by the signifi­

cant decrease in ovulation rate and low serum 

progesterone levels and the marked increase in 

the incidence of chromosomal abnormalities. 
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