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ABSTRACT

The present study was designed (o investinate the possible mutagenic influence
amj of phoxim (1/5 and 1/10 LD50) in 32 immailwe male rats. The obiained data re-
vealed that the mulagenic effect of phoxun showed dose responsc relatlonship. The
main fypes of structural aberrations in trealed rals were breaks. gups. fragments and
delation.No numerical aberrations were noticed during the exanmunation of the bone
marrow metaphase cells of treated rats with 1/5 or 1710 LD50 of phoxim.Morcouver,
phexim induced a significant increase in {he perccniage of micronucleaied polychromal
ic cnd normochromatic cells of treated rats.

INTRODUCTION

Insecticides as well as pesucides constitute a large number of chemicals which arc nowadays
occupy unique poesillon among many substances which are used daily elllicr for man, aninwals or
pests for kitling or injury some forms of life.Most of substances are not highly sclective Lut arc

generally toxic to mmany larget specics inchuding inan and other animals (Casarett et al., 1926).

Some of these chemicals are stable persist for several years In (he soil as toxic compounds
and so constitute a greal source of environunetal pollution (Myra et al, 1981), causing deleteri-
ous eflects as newralgic effects. malignant turuors, aberllon. teratogenic and mutagenle elfects
(Nafstad et al., 1983). Morcover, male veproductve disorders were also vecorded as oligo sper-

mnia. abnormal spermatozon and genctic damage of genin cells (Bellina and Marion, 18993).

Organophnsphorous compounds are maost widely used in veterinary and agriculiure practice
as lor compating external parasites. These substances get access to reach inside the animal

through dermal tissue, oral and respiralory routes Adverse clfects Include clinical manifesta-
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tions. blochernical ¢hanges. developmental disorders, paUwlogical and mutagenic changes (le-

pend vpon tlie dose used and physiological condition of the animal (Jerry et al., 1997).

Phioxim 1s a new arganaphosphorous insecticide which s widely used by direct application on
aninal skin surface for eradicalion of various ectoparasites in farm aninuls and some plants
(Muller. 1993 and Castella et al.,1994) . Acci<lenlly inges(ed phoxim persists n apimal tissuc
for 7 - 12 days al(cr application according to the dose used (Cargill and Dcbson, 1977).

The present work was conducted to investigate the mutagenic elfects of phoxim il any on ex-
posed rats.

MATERIALS AND METRQDS

Test chemicals

Plioxim [Baythion) @ is available as a 50 % emulsiliable concentrate. 5 and 10 % granules

and concentrale for ultra low voluine spray.Baycy, Leverkusein. Germany.

Animals ¢

A sum number of 32 Immatuse male Wister rat of average body weigiit 70 - 80 gm were usud
in this experiment.They were kepl in mctal cages during the wholc experimental period under a

pood hygicinic condition. They were maintained on balanced diet and freely access to waler
Experimental design :
Rats weve divided Into 4 gcoups (each of 8 rats) and treated orally as tl.¢ lollowlog
The Ist group was gerved as control and given distilled water (negative control}.

The 20d group was glven cthyt methane sulfonate (a potentlal matagenie substance) at the
rale of 250 mg/kg B.Wt. (postlive cortrol}.

The 3rd group was given plioxdm at §/)0 LDSO {162 mg/kg C.W() as a singic dose .
The 4ath droup was given phoxim at 1/5 LDS0 (324 nig/lg B.W{) as a single dose.

Afler the end of lreatment, cach group was divided into 2 subgroups {4 Tor eacly) loc studying
chvoniosomal aberration and micronucleated exythrocylic evaluation.

Chromosomal aberrations ;
Rais of (he lst subgroup were intrapesitoneally Injected with colchicine (4 my/kg B.Wi) 2
hours prior thelt scarifying.Rats were scarified 30 hours post phoxim adminlstrafion and used

[or exvtogenctic analysis of cal bone marcow cells according to Brusick (1980) with certain miodi-
fications recommended by Alder ¢t al. (1891).
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Metaphases with well spreacd chromosomes were used for scoring chromosomal aberrations
(structural and numerical or both).Seme of these mictaphases were photographed,

b- Micronucicus method :

Rats of 2nd subgroup were scarified 30 hours post phoxim administration and were employed
for evaluation of Lhe frequency of ruicronucleated (polychromatid and nermuchromatid} erythroe-
ytes In femoral bone marrow according to Schmid (1976) with some modifications as vecomn-
mended by Alder et al (1991).

Statistical analysis :

The significance of the results obtalned from treated cals and control was Llested according (o
Berly and Lindgren (1990).

RESULTS AND DISCUSSION

Chromosomal aberrations :

Results of the potential mutagenic influence of a single acute oral dose of phoxim (1/10 and
| /5 LD50} n bone marrow of cats were shown in tables (1 and 2) and illustrated in Fig. (1 and
2).The oblained data revealed that the mutagenic elfect of phoxini was dose-related, as the 1/5
LD50 produced marked and highly significant effect than 1/10 LD5G. Morecover, the resulls
stiowed that. cells with one aberration were more cominonly prevalenl as mutagenic evidence
than cells with more than one abemation. No numerical aberrations were obtained during the
examination of the bone marrow metaphase cells of the phoxim,

The main types of structural aberrations induced by phoxim in treated rats were hreaks.
gaps, fragment and delatfon. On the other hand, there were no aberrant cells with centromeric
attenuation or ring chromosomes of treated rats.

There was a total increase in aberrant cells with breaks (2.5% and 5.0%). gaps (12.5% and
22%), delation {1% and 1%) and fragments (1.5% and 1%0) In rats given phoxim at 1/10 and 1/5
[LD50, respectively, Formation of chromosomal and chromatid gaps suggested that phoxim inter-
act with DNA independent of the cell cycle stage. Gebhart (1977) and Anderon and Richardson
(1981) considered gaps to be sensitive (ndicator of chemlcally induced chromosomal damage
as other types of aberration. On the other hand, Sehmid (1976) considered the scoring of
gaps in highly subjective only, therefore unsuitable indicalor for muiagenic potentlal.
Meanwhile, E-Nahas et al (1997} reeorded chromosomal aberration and celtular proliferation

in malernal lalzl mice cell after treatment with  organophosphorous phenthoate. Moreover,
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Fabmy and Abdalla (1998) stated that. profenofos induced an increase in the percentage ol
chromosomal abeyrations in bone marrow cells ol male vals.

Micronucleated polycromatic and normochromatic cells :

As shown In tables (3 & 4) and Fig. (3}, thcre was a signtficant Increase in the percentage of
{otal cclls with micronucleated polychromatic {1.9% and 2.2%]) In rats orally veceived phoxim at
1/10 and 1/5 LD50. respectively. The micronucleated normochromatic cells were 0.55% in con-
trol rats reccived saline and increased to 1.4% (at 1/10 LD30) and 1.75% (at 1/5 LD50) In rats
treated by phoxito.Our data paralieled with the results gbtalned by Adhikari and Grover (1988)
who obscrved an increase in chromaosomal abnormalilies alter treatment rats with dimecron.
Furthermme, Agrawal et al (1994) found that, deltamethrio Induces increase of micronuclealed
erythrocytes in bane marrow cells of rats. In addition, Jayashree et al (1994) veporied that. the
ovganaphosphorous hinosan revealed a significant chromosomal aberrations and micronucleus

abnormalities in niice.
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Teble 1: Eifecl ol phoxim on the induction of chromoesomal aberrations in ral bone marrow cells.
Ral Totat | No. of No. of aberrant celles Structural Aberratlons Numerlcal
Treatment | 'dent. 2‘:5:: “Z;ﬂ‘:' Cells | Cells [ total | Chromatide type | Chromstide type Aberrations
No cells with with | Ab. - ?'_B 5 T T
one Ab| 71 Ab]| calis F1G, ;B )R |CA
——
i 50 45 1 { i - N - R
Negative 2 30 49 ( - 1 i - -
contro! 3 50 50 - - - - - - -
4 50 7 3 3 13 -
Total | 200 195 5 - 5 5 - . .
1 S0 28 14 8 22 13 1 3 2 10 ] 2 - 1 1
Posilive 2 S0 25 18 7 25 J20| 3 4 10 2 1 3 -
conlrol 3 50 31 9 10 19 1t{ 3 { 3 8 - 2 1 2
EMS 4 50 32 10 8 13 | 25| 2 3 3|10 3 - { -
Tolal 200 116 5 a3 84 €31 9l | B {38 7 3 6 i}
1 50 42 8 - g [ a v vy -
Phoxim 2 SO 45 S - ) 4 - 1 - - - .
1710 kisq 3 50 a1 8 3 9 |7 ]4 2|3 -1
4 50 47 2 { 3 5 - 1 .
Tola} 200 175 21 4 26 |20 | 5 2 3 S - 1
1 50 39 8 3 1 |10]|3]| - 2 - |1 [ 1 j
phoxim 2 50 1 ] - P 4 1 1 1 | - -
V5 L0gy 3 30 38 8 4 12 814 | ¢ 1] 4 12
4 50 40 8 2 10 15 2 - 1 1 . - -
TolalJ 200 158 33 9 42 37| 10 ‘ ﬂ 2 8 i 2 3 -
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Table 2 : Eifecl of phoxim on the induciion of chromosomal abarrations in rat bone marrow cells.

Total No. of | No. of aber- Strucfural Aberrations Numerical
No. of | normal | rant celles -
Treatment | axam. | cells Cloromslide ype Chromslide type Aberrations
cells No.| % | G B[D [ F|c|8]|R[ca
5 . . : .
Centrol 200 185 5 25 [ 2.5%
20 5 2 3 5 - - ¢
110 LD 200 160 | 25 | 129 | 10% (2.5% | 1% | 16% | 2.6% 0.5%
[ 37 10 2 2 8 1 2 3
/5 LDSD 200 130 42 210 | 18% | 5% 1% 1% 4% | 0.8% | 1% | 1.5%
G = Gaps B = Breaks D = Deletions
F = Fragments R = Ring Ch = Centromeric attenuation

Table 3 : Ellect of phoxim on the (requency of micronuclealed polychromatic and nommochromatic cells in cat bone marow.

Flﬂ Total | Total Micronulested PCE Structurs! Aberrations
(Treatment | ident.| Exam. | MN Blg Small Total | Total Big Small
. — | Exam.| M. N
No | cells |cells [y 2| =2 1 2 |52 | cells| cells | 1 2 |21 2 | >2
1 500 4 1 - 3 500 1 1 -
Negalive 2 | so0 ] { 500 3 1 -2
contrcl 3 200 4 2 - 2 - 500 5 2 - 3
4 500 2 - - 2 - 500 2 i : {
Total | 2000 i1 3 8 2000 {1 5 | - - 6
i 500 56 B 3 1 32 M1 2 | 500 55 | 25 26| a4 | -
Posilive 2 500 63 | 5 1 3 | 48| 5 1| 500 43 (21| a | - J15) 2 |
conirol 3 500 52 | s 3 2 13 |3 . 500 50 (19| - - 128 3|1
EMS 4 500 74 | 8 4 - 52 9 1 300 62 (29| 1 - |30y 2 -
Tolal | 2000 245 24 11 8 172 | 28 4 2000 21 94| 5 ~ |99 N 2
|
t | 660 | 10| 4] - - - - | 500 7 |- 511
Phoxim 2 500 6 1 ! - 3 - | 500 5 (IR RO
1101dsy | 3 | 500 | 10| 3 | - | - [ a1 | -|s0]| 9 |1 REE
4 500 i2 3 1 - (] i 500 7 2 5 -
Tolal | 2000 | 38 | 11 | 2 16| 2 2000 | 28 | 4 | 1 -|l2v)] 2
f 500 8 - - - 8 - - 500 7 . LI 4 -
phoxmm 2 500 12 2 - 9 ] 500 6 - - 6
1S LDgq 3 500 14 2 - 0| 2 500 i2 | 1 - 9|2
4 500 10 2 - 7 i - 500 10 - - g | 1 -
Total | 2000 44 6 - 34 4 - 2000 35 i 1 31| 3 |
M. N. = Micionuclealed . C. € = Polychromatic erythrocytes N.C.E = Normochromalic erylnrocyles
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Table 4: Ellect of phoxim on the [requency of micronuclealed potychromahe and normochromatic cells in ral bone
marrows
T . ! .
Total |' Toal TMlcronuclealed Total Tolal Micronucleated
M. N.P.C.E. P.C.E. M.N.P.C.E. P.CE
Treatment examm. exam, L
cels No. % Big | Smail cells No. ] % Big | Small
Control 2000 1 0 55% 3 8 2000 11 0.55% 5 B
17110 L0z, 2000 38 1.9% 13 25 2000 28 1.4% 5 26
{15 LDgq 2000 44 2.2% 6 38 2000 35 1.75% [ 34
M. N P.C. E.: Mlcronuclgated polychromatic erythroeytes.
M. N. N. C. E. = Micronuclzaleg noirnGehromatic erylhrocyles.

J. Vet. Med. Res,

Flg. 1: Ratmetaphase spread showing chromatid gap induced by phoxim.
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Fig. 2: Rat metaphase spread gelation ang Iregment inducod by phoxim.

Flg. 3: Rat anaphase spread showing micronucis in erylhrocytes induced by phoxim.
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