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SUMMARY
N

The genotoxic .potential of technical hostathion
was studied in the in vivo mouse system. The test
parameters -used were chromosomal aberrations
assay-and mitotic index in bone marrow cells; and
meiotic  chromosomal aberrations assay and
meiotic index in germinal cells. Three dose levels
(2.8, 4.2 and 5.6 mg/kg. b.wt.) were used for 3
and 5 days subacute treatments after oral adminis-
trations. Chromosome aberrations werc observed
in bone marrow cells and in diakineses-metaphase
I cells from the testes. The dosc and time yield ef-
fects statistically analysed. The results demon-
strated that hostathion induced a significant struc-
tural chromosomal damages in somatic and
germinal cells as well as peridiploidy of numeri-
cal aberrations in somatic cells which were dose-

and time dependent at all dose levels. A dose

dependent significant decrease was observed in
mitotic and meiotic indices of mice cells. It was
concluded that hostathion has genotoxic effects.
Therefore, the use of this pesticide in our life

must be restricted.

INTRODUCTION"

“Hostathion is an important organophosphorous
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pesticide widcly used in Egyﬁl to control sucking
and biting pests which attack many agricultural
crops such as cotton, vegetables and fruits. Like
other organophosphorous pesticides, hostathion is
an alkylating compound, besides the presence of
the biological active trizolyl' group (hetercyclic
nucleus) of configuration similar to biomolecules
(Gomaa et al., 1979) and therefore could be muta-
genic/ carcinogenic (de Hondt et al., 1989; Abdecl
Aziz ct al., 1993; Sicrra- Torrea ct al., 1998,
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Gomes etal., 1999), To our knowledge, the geno-
tonicity of technical grade of hostathion was not
previously known. However, active and formulat-
cd trizophous has been investigated in a few num-
ber of test system, although the results in mam-
malian system have led to contradicting
conclusions. According to the available literature
two reports indicated to clastogenic effects in-
duced by formulated and active trizophous in
bone marrow cells of rats and mice respectively
(Sherif, 1983 and Sharaf et al., 1990). On the oth-
er hand, negative results were found by Pilinskaya
et al., (1980), who reported that active trizophos
did not induce chromosomal aberrations in mam-
malian cells. In Drosophila melanogaster, Velaz-
quez et al.,, (1990) observed that the treatment
with trizophous led to a weak increase in the non-
disjunction frequencies compared with the con-
trol, but it gave negative results in the total and
partial sex chromosome losses. As we mentioned
before, there is an amazing lack of genotoxicity
studies on technical hostathion grade and contra-
dictory cytogenetic reports on formulated and ac-
tive trizophous of hostathion pesticide. So, the
present study is carried out to screen the genotox-

icity of hostathion (technical grade 40 H).

Hostathion has been tested for it’s ability to in-
duce chromosomal aberrations in the bone mar-
row and spermatocyte cells as well as testing mi-
totic and meiotic activities of male mice

following in vivo oral administration.
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MATERIAL AND METHODS

Hostathion was used in i}s commercial form
(40%). The different concentrations used were
prepared by emulsification in water. Male swiss
mice (Mus musculus) weighing about 25 grams
obtained from Egyptian Organization for Biologi.
cal Products and Vaccines were used. Animals
were kept in light and temperature controlled

room with food and water supplied ad libitum.

Hostathion was administrated orally at three dose
levels, 2.8, 4.2 and 5.6 mg/kg b.wt. representing,
low, median and high doses. The used doses are
1720, (1720 + 1/10)/2 and 1/10 LD50 , where the
LD50 dose was determined in the present study
to be as 56 mg/kg ( using the methods of Abdel
Aziz et al. ,1993). The doses of hostathion were
given daily for two different times 3 and 5 con-
secutive days. A group of five animals was uscd
for each treatment, in addition to an untreated
group of five animals which served as control.
Animals were sacrificed 24 hours after the last in-
jection. Chromosomes from bone marrow and
spermaiocyte cells were prepared following tht
methods of Yosida and Amano (1965) and Br¢
wen and Preston (1978) respectively. 50 met
phases were studied/ animal for scoring differet
types of aberrations. The mitotic and meiotic indv
ces of bone marrow and spermatocyte cells ©
spectively were investigated by recording (h¢

number of dividing cells/1000 cells /animal.
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Statistical Analysis :

The experiment followed complete randomized
desipn (C.R.D.). The obtained data were subject-
c¢d 1o analysis of variance (ANOVA) according to
Snedecor and Cochran, (1980) using Mstat- C
propramme. Least signficant differences (LSD)
were used to compare between means of treat-
ments according to Walter and Duncan (1969) at

probability 5%.

RESULTS

The results of the cytogenetical examination in
bone marrow and spermatocyte cells of mice in-
jected orally with the three tested doses of hos-
tathion (2.8, 4.2 and 5.6 mg/kg. b.wt. are listed in

tables (1-6). Chromosome aberrations and de-

pression of mitotic and meiotic indices were

obscrved .

In somatic cells, chromosome aberrations consist-
cd of structural and numerical ones. Structural ab-
crrations included chromatid gaps (Fig. 1) ,
breaks, and deletions, as well as chromosomal
gaps, centromeric attinuations and endomitosis .
Numerical aberrations were peridiploidy and
polyploidy . In germinal cells, only structural ab-
crrations were obscerved and represented by X-Y
univalents (Fig. 2), autosomal univalents and
breaks. Results of mutagenicity testing revealed a
significant increased of chromosomal aberrations

in bone marrow (Table 1) and germinal (Table 4)

Vet.Med.J.,Giza.Vol.49,No.1(2001)

cells after treatment with different dose levels of
hostathion. For bonc marrow, the significant
structural aberrations were .in the forms of chro-
matid gaps, chromatid breaks (only at high dose),
delctions, centromeric attinuations and endomito-
sis as well as total structural aberrations. The sig-
nificant numerical aberrations were peridiploidy.
For germinal cells, the significant structural aber-
rations were in the forms of X-Y univalents and
autosomal univalents as well as total structural ab-

errations.

The effect of time showed that chromatid gaps,
endomitosis and total structural aberrations as
well as peridiploidy in bone marrow (Table 2) and
autosomal univalents and total structural aberra-
tions in spermatocyte cells (Table 5) increased

significantly with increasing the time.

The effect of interaction between doses and times

showed that the total structural aberrations and
peridiploidy of somatic cells (Table 3) as well as
total structural aberrations and autosomal univa-
lent of germinal cells (Table 6) were significantly
increased as the dose and time incrcased (cxcept
of the low dose treatment for 3 days). The maxi-
mum number of aberrated cells was reached after

using the high dose for 5 days.

Ceclls with more than one aberrations in somatic
(Table 1) and germinal (Table 4) cells showed a
slight dosc dependent increase. This increase was

statistically non - significant (at low dose) and
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Table (1): Mean percentages and statistical analysis of chromosomal aberrations in bone marrow cells of mice treated with different doses of hostathion.

Structural aberrations Numerical

Dose No. of No. of Toual aberrations Total Mitotic
(mg) n“”“””_nmn examined Chromatid type Q:oaomoan._v.vn w:_nzwa_ Peridi- | Poly- :canqqa_ C.W.A.| index
) cells Gap | Break |Deletion | Gap mm__m__”mﬁwrn Endomitosis aberrations | ploidy | ploidy piberrations

0 5 250 {0209 0.00° | 1.00° o020 | 0.6 0.00 2000 [200° | 000 | 200° | 0.00° |65.80°
Low | 10 500 [1.10¢| 050 | 210 | 040 | 1300 | 040 sgoc [370b | 030 [ 4205 | 020 [a9.900
Medium| 10 500 |2.80%| 0.60b | 250 o040 | 1.507 0.702 g4od | 4.50% | 040 | 4909b | 0.60%b |43.70¢
High | 10 500 3809|2709 | 1,70 030 | 2.00° 0.903 13.000 4900 | 020 | 5302 | 0807 |36.80¢

- Statistical analyses of results were done according 1o Duncan’s multiple range tests.
- Means with different letters within each column are significant at 5% level.
- C.W.A.: Cells with more than one aberration.

Table (2): Mean percentages and statistical analysis of chromosomal aberrations in bone marrow cells of mice treated with hostathion at different times.

Structural aberrations Numerical
Time No. of No. of Total aberrations Total Mitotic
(Days) examined examined Chromatid type Chromosome type structural Peridi- | Poly- :canqmna C.W.A.| index
animals cells ) : Centromeric .. |aberrations | ploidy | ploidy | aberrations
Gap | Break |Deletion] Gap - lenuation | Endomitosis ploidy
3 5 750 |1.70b| 075 | 220 [ 020 | 1.20 0.300 6350 | 3.40b | 030 380 | 050 [50.900
5 15 750 2253 065 | 245 | 045 1.50 0.70° 8252|4152 | 015 430 0.30 |47.20b

- Statistical analyses of results were done according to Duncan’s multiple range tests.
- Means with different letters within cach column are significant at 5% level.
- C.W.A.: Cells with more than one aberration.
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Table (3): Mcan percentages and statistical analysis of chromosomal sherrations in bone marrow cells of mice ucatedwith bostathion (nlerachion between doses
and times).

Structural aberrations Numencal
Time | Dose | No-of | No.of Toaal aberrauons Total Mitotic
(Days)| (mg) examined examined Chromosome type Chromosome type structural pendic | Poly- numencal | CW.A] index
animals cells Gap | Break |Deletion| Gap Centromenc Endomitosis aberrations ploidy | ploidy berrations
alienuation

0 5 250|020 ] 000 | 100|020 060 000 2000 [200° | 000 200 000 | 6580

3 Low 5 500|040 | 060 | 220 020 080 00 2208 a2ove| 040 | o4 000 | 5360
Mecdiumf 5 500 | 260 | 080 | 200 [020 1.40 060 10606 4000 [ 060 400 0.80 | 4520

High 5 500 | 3.60 ._ 60 | 360 020 200 06) b [a40d] 020 4,60 120 | 39m

0 5 250 {020 ] 000 | 100 [020 060 000 2008 200 [ 000 | 2m 000 | 6580

5 | Low | 5 500 |1.80 [ 040 | 200 [o060 | 150 050 7406 [22000] 020 | 4450 | 040 [4600
Medium|{ § 500 |3.00 ] 040 | 300 |060 1.60 050 9207 [s0rb| 020 520 040 | 42.00

High 5 so0  [400 | 180 | 380 [o040 200 120 14407 | 5400 [ 02 300 030 o

- Statistical analyscs of results were done according to Duncan’s multiple range tests.
- Mcans with different letters within each column are significant at 5% level.

- C.W.A.: Cells with more than one aberration.
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Table (4): Mcan percentages and statistical analysis of chromosomal aberrations in spermatocy-
tes of mice treated with different doses of hostathion. .

Dose No. of No. of Structural aberrations Total Meiotic
(mg) |cxamined | cxamined <y |Autosomal SU’UC“fl’ﬂl C.W.A.| index
animals cells Uni’valcnls Univalents| Breaks |aberrations
0 5 250 0.60d 1.00¢ 0.20 1.80d | 0.00¢ | 33.82
Low 10 500 1.70¢ 2.30b 0.50 4.50¢ | 0.40bc | 28.9b.
Mecdium| 10 500 3.902 2.30b 0.40 6.60b | 0.80ab | 19.3c
High 10 500 2.80b 6.202 0.40 9.302 | 1.002 | 13.90d

- Statistical analyses of results were done according to Duncan’s multiple range tests.
- Mcans with different letters within cach column are significant at 5% level.
- C.W.A.: Cells with more than one aberration.

Table (5): Mcan percentages and statistical analysis of chromosomal aberrations in spermatocy-
tes of mice treated with hostathion at different times.

Time | No-of No. of Structural aberrations Total Meciotic

(Days) cxa'mmcd examincd X.Y Autosomal ' Slrucufral C.W.A.| index
animals cells Univalents | Univalents Breaks [aberrations

3 15 750 0.20 2.55b 0.40 460 | 0.65 | 24.55

S 15 750 2.50 3.659 0.35 6.502 0.45_ 23.40

- Statistical analyscs of results were done according to Duncan's multiple range tests.
- Mecans with different letters within cach column are significant at 5% lcvel.
- C.W.A.: Cells with morc than onc aberration.
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Table (6): Mcan percentages and statistical analysis of chromosomal aberrations in spermatocy-

tes of mice treated with hostathion (intcraction between dosces and limes).

Time | Dose | No-of | No.of Structural aberrations Towal | Meciotic
(Days) | (mg) examined [ examined Xy | Autosomal structural [ CW.AL] i1dex
animals cells | Univalents | Univalents Breaks |aberrations
0 5 250 0.60 ood [ 020 | 1.80° | 000 | 338
3 | Low | s 250 080 | 1.600¢d | 060 | 300c | 080 [ 300
Mcdium| 5 250 380 | 2204 | 040 | 640¢ | 100 [ 198
High | 5 250 2.80 420> | o040 | 7.20b | 080 | 146
0 5 250 0.60 100 | 020 1.80¢ | 000 | 3338
5 | Low 5 250 2.60 3oobe | o040 | 6.00° | 000 | 278
Medium 5 250 4.00 2.40%d 0.40 6.80P 0.60 18.8
High 5 250 2.80 8.20% 0.40 11.402 1.20 13.2
- Statistical analyscs of results were done according to Duncan's multiple range tests.
- Mcans with different Ictters within cach column are significant at 5% level,
- C.W.A.: Cclls with more than onc aberration,
o h &
23 °
< g Y A ® O
> Jeafy’c 0 o
D .

[ig. (1): Bone marrow mectaphase spread of treated male
mice showing a chromatid gap.

Vet.Med.J.,Giza.Vol.49,No.1(2001)

Fig. (2): Spermatocyle-1 showing x-y univalent in treated
male mice.
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significant (at median and high doses). However
the aberrated cells decreased as the time increased
(Tables 2 and 5), but this decreased was insignifi-

cant.

The effect of interaction between doses and times
showed that cells with more than one aberrations
were increased as the dose and time increased for
somatic (Table 3) and germinal (Table 6) cells.

These increases were statistically non-significant.

Generally chromosome aberrations due to the ef-
fect of hostathion were higher in somatic cells

than in germ cells .

The mitotic index was significantly depressed due
to the cffect of all tested doses (Table 1) for all
the times (Table 2) of the treatments.

Also, the meiotic index was significantly de-
pressed at all tested doses (Table 4). The number
of cell division was decreased as the time in-
creased, but this decreased was statistically non -

significant (Table 5).

The cffect of interaction between doses and times
showed -that mitotic (Table 3) and meiotic (Table

6) activitics were decrcased as the dose and time

increased . These decreases were statistically in-
significant.
DISCUSSION

The present study showed that hostathion has in-
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duced chromosomal aberrations and depressed of
mitotic and meiotic indices in mice cells. The in.
duction of chromosome aberrations are in paralle
with the results obtained from the experiment per-
formed in vivo on rats and on mice using the pure
chemicals of hostathion in formulated forms (She-
rif, 1983) and active trizophos (Sharaf et al.,
1990) respectively. However, those results can
not be compared with those of the present investi-
gation, because the used form of pesticide was
different. On the other hand, the present results in

somatic and germinal cells are in agreement with

the experiments performed with other technical

organophosphorous ( OP ) pestipidcs.

A significant increase of chromosomal aberra-
tions was induced in somatic cells, of mice due to
the effect of gardona (Amer and Ali, 1992), Piri-
miphos- methyl (Abdel Aziz and El-Fiky, 1997)
and Phenothoate (El -Nahas et al., 1997) com-

pared with untreated groups.

Chromosome aberrations were also demonstrated
in spermatocyte cells of mice after treatment with
OP pesticides such as 3-methyl-4- nitrophenol
(Nehez et al., 1985 b), methanidophos (Sun and
Huang, 1988); Quinalphos (Rupa et al., 1991) and
tamaron (Abdel Aziz et al., 1993).

The induction of chromosomal aberrations due to
the effect of hostathion may be attributed to the
biologically active trizolyl group (Gomaa, 1973

and Gomaa et al., 1979) and to the chemical

Vet.Med.J.,Giza.Vol.49,No.1(2001)
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alkylating agents (Wild, 1975). Gomaa (1973) as-
sumed that the decomposition product of trizo-
phos (3-hydroxy-S-trizol) react with a biochcmi-
cal radical to form a purinc analoguc to form
DN A adduct leading to anomalies in the chromo-
<omes as a result of disturbance of DNA replica-
ton. Also, Wild (1975) reported that the chemical
alkyvlating agents of all organophosphates can in-
teract with cellular DNA leading to its cytotoxic

or penotoxic effects.

As indicated in the present results the mean val-
ucs of chromosomal aberrations duce to the cffect
of hostathion were higher in somatic cells than in
germinal cells. Similar results werc observed in
mice cells after treatment with other organophos-
phorous insecticides such as curacron (Ramadan,
1986) and tamaron (Abdel Aziz et al., 1993). The
decrease of chromosomal aberrations in germinal
cells might be rclated to gonadal barriers which
reduce the risk of exposure of germ cclls against
chemical and toxins compared to somatic cells

(Russell, 1978).

In the present study the percentages of cells with
more than onc kind of aberrations (in somatic and
germinal cells) showed a significant increase as
the dose increase and in the same time decreased
as the time increased, this could be explained on
basis that such damaged cells were climinated
from the population (Schmid et al., 1971and Go-
mez - Arroyo ct al ., 1987).

Vet.Med.J.,Giza.Vol.49,No.1(2001)

The depression in mitotic index which was ob-
served in the present study due to the effect of
hostathion occurred also after treatment with mal-
athion insccticide (Balaji and Sasikala, 1993).
Also, El-Nahas ct al., (1997) found a significant
depression in mitotic activily of maternal and em-

bryonic cells of mice exposed to phenthoate.

The present study also, demonstrated that the
treatment with hostathion has depressed of meiot-
ic index. Similar results were also observed in rats
and mice trcated with Quinalphos (Ray ct al.,
1992) and dimcthoate (Hoda and Sinha, 1993) re-

spectively.

The observed dosc and time - dependent depres-
sion of mitolic and mciotic activitics in the
present study may be attributed to the cumulative
and cytotoxic effects of the insecticide (Al- Omar
et al ., 1986 and Skaare-ct al ., 1988).

In conclusion, the present study, indicated that the
hostathion has genotoxic cffect and conscquently
it may have a potential risky cffect on the health
of human and animals. Thcrcforp, the usc of the
pesticide against insccts in agricultural field must

be controlled.
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