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ABSTRACT 

'n le present s LudU was des igned (0 inLlCSU[)o le the possible ll1utagenic iluluellce if 

anu oj p/lOxim (1 / 5 and 1/ 10 LOSO) in 3 2 immalure male rats. The oblailled dala rc' 

uealed tha t the mutagenic effect oj p hOXUil showed dose response reiuffollship.Thc 

Ill(lin I!JPc~ Q{ s (rllci llru/ u/)(~rraiions in treated rats wer<: bma/(s. gaps . JragmeHu; amI. 

delatioll.No Ilumerical aberrations were noticed dwi.ng lite eXCllllill ulioll oj the bOlle 

IHWTOW metaphase cells oj treated mrs wif.h 1/ 5 or 1/10 W50 oj p/lOxim.Moreover. 

phoAim induced a siynf{tcartt Ulu ease ill :Ile percentage q{mlcrolluclealed pol!jcllrollla(· 

ic and Itormoc! rromal ie cells oj treated rats. 

INTRODUl-'TION 

63 

InsecUcidcs as well as pesUcidcs consUtutc a large number of cl1 emJr:al s wblcb arc nowadays 

occupy uniquc position a mong many substances which orc uscd dally either for mall. nnllllul:; or 

pes ts ror killing or injury some forms of IIfc.Mo:;t of s ubs tances are not hlglrly selectivc Ol1t <lrC 

generally toxic to many target spec ies illchrding lI1an nnd other a n imals (Casarett et at.. 1996). 

SO/11e or these chemicals arc s table pers ist ror seveml yea rs In the soI l as lox.!e compounds 

and so consti tute a great source of envirunmental polluUon (Myra et al, 1981), causing dc!ete rl 

ous efrects as neuralgic elTects. Illu\lgtlant turll ors. aborllon. terutogenie and mutugen lc dfeds 

(Nafstad et at" 1983). Moreover. Il\ale reproducUve disorders were a lso recorded ns oligo spero 

mia. almonna l spermo.lozoa and genetic dalllo.gc of gen n cells (Belllna and Marion, 1993). 

Organophosphorous compounds a re most widely used In ve lerinary a nd agri culture practice 

as ror eomp<'t lillg cxl.e rna l parasites. These subs ta nces get access to re.:.ch Inside lhe a nimal 

thr'ollgh derllwl ti ssue . ora l and res plralO1Y routes.Adverse effecls Include clinical Illa llifes ta· 
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lions. biochemical changes. developmcntal disorders. pa UlOlogical and mutage nic cha nges de

pen d u pon th~ dose used and phys iological condition of the a nimal (Jerry et a l., 1997). 

Phoxim is" new organophospborous Insecticide w!ttcl, is widely used by d irect a pplica tion on 

animal sk in s u rface for eradlcaUon of varioLls ectopanusltes In fa rm aninl J.ls <I nu some plan ts 

(Muller. 199 3 and Cast ella. et 01..1994) . ACCidently ingested phoxim pers lst :-; in animal ti ssue 

lor 7 - 12 days a n cr a pplicatton according to the dose used (Cargill &nd Dobson. 1977). 

The present worlt was conducted to investigate lhe mutagen ic effects of phm.:Jm If a ny on ex · 

poscd rat s . 

MA'TERlALS AND METHODS 

Test chemicals: 

Phoxim (Baylhion) ® Is available as a 50 % emulsinable concen tratc. 5 nnd 10 % granules 

and concentratc lor ul tra low volume s pray. Bayer. Leverkusein. Gcrl11any. 

Animals: 

A sum number of 32 Immature male WIsl e r ra t of average body weight '/ 0 . 80 gill we re t1::.~:d 

in th is experiment.They were l\cpt in met;).l cages during tile whole experime ntal pe!i od under (I 

good hygicn i , condition . They were mai nta ined on balanced diet and fre!?.ly access to water. 

Experimental design: 

Rals were div ided Into 4 groups (each of 8 rats) and treated ora lly as tl.t.! following 

Thc lsi group was served as control and given cBsu llcd w~ter (negd tive control). 

Tile 2 nd group wa s given ethyl methane sulfonate (a potenUal mutagenic s ubs tance) a t lhe 

raLc of 250 mg/kg B.WL (posltlve con trol). 

The 3 rd group was given phoxlm a t 1/10 LD50 {I 62 mg/l(g D.Wl] as <l. s ingle dose . 

The 4th group was given phoxim nt 1/5 LD50 {324 mg/lcg B.Wl} as a single dose. 

After thc end of treatment, cach gmup was di vIded in to 2 subgroups {4 for eachl for s ludying 

('.hromo:-;n ma l aberration and m lcronucleatcd erythro cytic evalu atloll. 

Chromosomal aberra tions: 

Hat.s of the 1s t s ubgroup werc Intra pc!itoneally Injected wi th colch icine (4 mg/ li.g B.WI.) 2 

huurs prior t.beir scarifying. Rats were scarified 30 hou(s pos t phoxim adminlstratiun and used 

for r Y! f)gcnctlc analysis of ra t bone marrow cells according to Bruslck (1980) wuh cCliain Il\odi 

ric<l tions r CC()!1 1111Cnded by Alder et aI. (1991) . 
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Mctaphases with well spread chromosomes were used fOI" sco ring chromosomal aberraUons 

[structura l a nd numerical or iJolhl .Soole of thcse mctaphascs were pllotographed. 

b- Micronucleus method: 

Rats of 2nd ~ubgroup were scnrined 30 hours post pho,'(hn a dminlstraUon and were employed 

for evaluation of the frequency of mJcronucleated (polychromatld a nd normuchromalld) erythroc

ytes In femoral bone marrow according to Schmid (1976) with some modincalions as recom

mended by Alder et al (1991). 

Statistical analysis: 

The significance of thc resulLs obtaJned from treated rats and control was tested according to 

Berly and Lindgren (1990). 

RESULTS AND DISCUSSION 

Chromosomal aberrations: 

Result s of the potentlal mutage nic innuence of a s ingle a cutc oral dose of phoxlm (1 /10 a nd 

1/5 LD50) in bone marrow of rats were shown III tables (l and 2) and illustrated in pIg. (1 a nd 

2).The obtained data revea led thal the mutagenic effect of phoxinl was dose- relat ed . as the 1/5 

LD50 produced marked and highly Significant effec t tha n J / 1 0 LOSO. Morcover . the results 

showed thal. cells with onc aberration were Blare commonly prevalenl as mutagenic evidence 

than. cells with more than one abenatiOIl. No numerical aberrallons were obta ined during the 

examina tion of the bone morrow metaphase cells of tile phoxim. 

The main types of structural aberrations Induced by phoxlm in treated rats were breaks. 

gaps. fragment and delation. On thc other ha nd. there werc no aberrant cells with centromeric 

attenuatlon or ling chromosomes of treated rals. 

There was a tolal Increase in aberrant cells wIth breaks (2.5% and 5 .5%). gaps (l2.5% alld 

22%). dela tion (I % and 1 %) and fragments (1 .5% and I % ) In rats given phoxim at 1/10 and 1/5 

LD50. n::spectlvc ly . FOl'IllaUon of chromosomal and chromatid gaps suggested that phoxlm Intcr· 

act wit h DNA Independent of Ule cell cycle stage. Gebhart (1977) and Anderon and Richardson 

(1981) considered ga ps to be sensitive Indicator of chemlcally InduceJ chromosomlli damage 

as other types of aberration. On the other h a nd . Sclunid (1976) considered the scoring of 

gaps in highly subjective only. therefore unsuitable IndIcator ror mutagenic potential. 

Me"nwhile. EI-Nahas et at (1997) ]'ccorded chromosomal aberration and cellular proHferallon 

in l1lalcrnal fatal mice cell after treatment with organophosphorou s phentiloate. Moreover. 
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Fahmy and Abdalla (1998) stated that. profenofos Ind uced an Increase in the percentnge of 

ch romosomal aberrations in bone mar row cdl s of male ra1:o>. 

Mlcronucleated polycromaUc and oormochromatlc cells: 

As showll in tables (.3 & 4) anti Fig. (3). there was a significant Increase In the perc-till age ur 

lotil l cells wi th micTOllucieated polychromatic 11 .9% and 2.2%J In ra ts orally received phu)(lm a t 

1/10 ilntl J /5 LD50. respectively. The mlcronucJeated nomlOcnromatle cell s were 0. 55% In con

trol fats received sa line and Increased to 1.4% (at 1/10 LOSO) and 1.75% (at 1/5 LD50)In rats 

trea ted by phoxim.Our data paralleled W1th the results obtained by Adhlkarl and Grover (1988) 

whn ousc lved an Increase ill chromosomal abnormalities after trea tment rats with dlmccron. 

f urUlcrmOl'c. Agrawal et a1 (1994) found that. deltametiltin Induces increase of mlcronuckallcd 

elythrocytes in bone malTow cel\s of rals. In addiUon, Jayashree et a1 (1994) reported th Cl t. tIll' 

orgonophO~I)hOI-olis hlnosan revealed a signifi cant chromosomal a berrations a nd micronucleus 

a bnonna litles in mice. 
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Table 1; Effect 01 phox:im on the indu<:tion of chromosomal aberralions in rat bona marrow cells. 

Ral Total No. 01 No. 01 aberrant celles Structural Aberrations 
Numerlcsl 

Treatment Ident. No . of normal Cells Cells total Chromatlde type Chromatlde type 
cells Aberrations 

No 
exam. with with Ab. 
cells one Ab 71 Ab cells G B 0 F G B R CA 

1 50 49 I I I · · · · · · 
Negative 2 50 49 I · I I · · · · · · · 
conlrol 3 50 50 . · . · · · · · · · 

4 50 47 3 · 3 3 · · · · · · · · 
Tolal 200 195 5 · 5 5 · · · · · · · · 

I 50 28 14 8 22 13 I 3 2 10 2 · I , 
Positive 2 50 25 18 7 25 20 3 4 · '0 2 , 3 · 
conlrol 3 50 31 9 10 I. 11 3 , 3 8 · 2 I 2 
EMS 4 50 32 10 8 '8 25 2 3 3 10 3 · I · 

Total 200 116 5' 33 84 69 9 11 8 38 7 3 6 3 

1 50 42 8 · 8 4 1 , , 1 I · · 
Phoxim 2 50 45 5 · 5 4 · , · · · · · · 
lItOldsO 3 50 41 6 3 9 7 4 · 2 3 · , · 

4 50 47 2 I 3 5 · · · 1 · · · · 
Total 200 175 2 ' 4 25 20 5 2 3 5 · · , · 
, 50 39 8 3 11 10 3 · · 2 · I , · 

phoxim 2 50 41 • · 9 4 I I · , , · · · 
1/5 LDSO 3 50 3B 8 4 12 8 4 I I 4 · I 2 · 

4 50 40 8 2 10 '5 2 · 1 I · · · 
Total 200 158 33 • 42 37 '0 2 2 8 , 2 3 · 
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Table 2: Elfecl 01 phoxim on the induction 01 chromosomal aberralions in rat bone marrow cells. 

Total No. of 
No. of normal 

Treatment exam. cells 
ce lls 

Control 200 195 

1/10 LDso 200 160 

1/5 LDso 200 130 

G = Gaps 
F = Fragments 

No. of aber- Structural Aberrations Numerical 
rant celles 

CI,romalide type 

No. % G B 0 

5 · 
5 2.5 2.5% 

20 5 2 
25 12.5 10% 2.5% 1% 

-
37 10 2 

42 21.0 18% 5% 1% 

B = Breaks 
R = Ring 

Chromalide type Aberrations 

F G B A C. 

. · . 

3 5 · . 1 · 
1.5% 2.5% 0.5% 

2 8 1 2 3 · 
1% 4% 0.5% 1% 1.5% 

D = DeletIons 
CA ::: Centromeric attemJalion 

Table 3: EHecl of phoxim on the Irequency 01 micronuclealed polychromatic and normochromalic cells in rat bone ma,ow. 

I A,' Tolal Tolal MicronuJeBted peE Structural Aberrations 

Treatment Ident. Exam. M.N Big Small Total Total Big Small 
Exam. M.N No cells cells 1 2 >2 1 2 >2 Cells cells 1 2 >2 1 2 >2 

· 
1 500 4 1 · · 3 · · 500 1 1 · · . · · 

Negative 2 SOD 1 · · 1 · · 500 3 1 · · 2 
control 3 000 4 2 · · 2 · · 500 G 2 · · 3 · · 

4 500 2 · · · 2 · · 500 2 1 · 1 · · 
'( 01<.: 2000 11 3 · · 8 · · 2000 11 5 · 6 · · 

1 500 56 6 3 1 32 11 2 500 55 25 · 26 , 
Positive 2 SOD 63 5 1 3 48 5 1 500 43 21 4 15 2 1 
control 3 500 52 5 3 2 39 3 · 500 51 19 · 28 3 1 

EMS 4 500 7. 8 • · 52 9 1 500 62 29 1 · 30 2 
Total 2000 245 24 11 6 172 28 • 2000 211 9. 5 · 99 11 2 

1 500 10 • · · · 500 7 · · 5 1 
Phoxim 2 500 6 1 1 · 6 · · 500 5 1 1 · 3 1 · 
1I10 ldso 3 500 10 3 · · • 1 · 500 9 1 · 8 · · 

• 500 12 3 1 · 6 1 · SOD 7 2 · · 5 · · 
TOlal 2000 38 11 2 · 16 2 · 2000 28 4 1 · 21 2 · 

1 500 0 · · · 8 · · 500 7 · 1 · 7 · · 
phoxim 2 500 12 2 · · 9 1 · 500 6 · · · 6 · 

115 LDso 3 soD 14 2 · · 10 2 500 12 1 · · 9 2 
4 500 10 2 · · 7 1 soD 10 · · 9 1 · 

Total 2000 44 6 · · 3' 4 · 2000 35 1 1 · 31 3 

M. N. = Micronuclcated P. C. E = Polychromatic erythrocytes N.C.E = Normochromalic erylhrocytes 
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Table 4 : Effect of phoxim on the frequency of micronucleated polychromatic and nonnochromatic cells in rat bone 

marrow 
. 

Total Total Micro nucleated 

Treatment 
M. N.P.C .E. P. C. E. 

exam. 

celi s No. % Big Small 

Control 2000 11 055% 3 B 

1/1 0 LDsO 2000 3. , 9% 13 25 

1/5 LDsO 2000 44 2.2% 6 3. 

, 1 I M. N. P. C. E. MIC OOlIC eated polvchromatrc erythrocytes. 
M. N. N. C. E. = Microoucleated nOlmochromatic erythrocytes. 

Total Total Micronucleeted 
M. N.P .C.E. P . C. E. 

exam. 

cells No. % 81g Small 

2000 11 0. 55% 5 6 

2000 2. 1.4% 5 26 

2000 35 1.75% 1 34 

Fig. 1 : Rat metaphase spread showing chromCltid gap induced by phoxim. 
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Fig. 2: Rat metaphase spread delation ang tragment induced by phoxim. 

Fig . 3: Rat anaphase spread showing micronucle in erythrocytes induced by phoxim. 
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