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Although  the  mutagen ic  p r o p e r t i e s  of  some o rganophosphorus  p e s -  
t i c i d e s  such as d i c h l o r v o s  and t r i c h l o r f o n  have been e x t e n s i v e l y  
i n v e s t i g a t e d  (Moutschen e t  a l . ,  1981) ,  on ly  a few d a t a  a r e  
a v a i l a b l e  c o n c e r n i n g  some o t h e r  s u b s t a n c e s  of  t he  same c h e m i c a l  
g roup .  This  i s  t he  case  f o r  methylbromophos  ( d i m e t h y l  4 bromo 
2,5  d i c h l o r o p h e n y l  p h o s p h o r o t h i o n a t e )  and e thy lb romophos  
( d i e t h y l  4 bromo 2,5 d i c h l o r o p h e n y l  p h o s p h o r o t h i o n a t e ) ,  two sub-  
s t a n c e s  used f o r  i n s e c t  c o n t r o l  on both  a n i m a l s  and p l a n t s  
( B r o f e n e ,  Bromophos, Nexion,  P r o s o l ,  Nexagan) .  

The o n l y  p u b l i s h e d  d a t a  does  no t  r e v e a l  any mutagen ic  a c t i v i t y  
in  S a l m o n e l l a  typhimur ium (L ippens  e t  a l . ,  1983) ,  S c h i z o s a c c h a -  
romyces pombe ( G t l o t - D e l h a l l e  e t  a l . ,  1983) and D r o s o p h i l a  
m e l a n g g a s t e r  (Benes and Sram, 1969) .  

The p r e s e n t  r e s e a r c h  i n v e s t i g a t e s  the  g e n e t i c  (dominant  l e t h a l  
m u t a t i o n s )  and c y t o g e n e t i c  (chromosome damage in  bone marrow 
c e l l s  and s p e r m a t o g o n i a )  e f f e c t s  induced  in  male mice by a n  
a c u t e  t r e a t m e n t  w i th  a ve ry  h igh  dose (1000 ms /ks )  of  m e t h y l o r  
e t h y l b r o m o p h o s .  The r e s u l t s  a r e  compared t o  t h o s e  o b t a i n e d  w i t h  
t h e  w e l l  known mutagen mi tomycin  C s e l e c t e d  as a p o s i t i v e  con-  
t r o l .  

MATERIALS AND METHODS 

Methylbromophos and e thy lb romophos  ( R i e d e l - D e  Haen, P e s -  
t a n a l  | p u r i t y  > 99%) b e i n g  s l i g h t l y  s o l u b l e  in  w a t e r ,  the  
s o l u t i o n s  were i n j e c t e d  as s u s p e n s i o n s  in peanu t  o i l .  

Male mice (Q s t r a i n ) ,  3-4 months o l d ,  r e c e i v e d  a s i n g l e  i . p .  
i n j e c t i o n .  The doses  t e s t e d  were 1 s / k s  f o r  t he  i n s e c t i c i d e s  
and 2 ms/ks  f o r  mi tomycin  C (Sigma C h e m i c a l ) .  

T r e a t e d  males  were s a c r i f i c e d  from 12-36 h a f t e r  the  t r e a t m e n t  
f o r  the  a n a l y s i s  o f  chromosome damage in  bone marrow c e l l s  and 
s p e r m a t o g o n i a .  M i c r o s c o p i c  s l i d e s  were p r e p a r e d  a c c o r d i n g  to  
t h e  a i r  d r y i n g  method (Evans e t  a l . ,  1964) .  
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Table I: Cytogenetic effects induced in bone marrow cells by 
methylbromophos (I g/kg), ethylbromophos (I g/kg) and mitomycin C 
(2 mg/kg) (500 metaphases analyzed). 

Treatment 
Recovery 
period 
in h 

Percentage of aberrations 

Fragments Exchanges Gaps 

Control - 0.4 
Mitomycin C 12 7 . 2  

24 45.2 
36 7 . 0  

Methyl- 12 0.0 
bromophos 24 0.4 

36 0.2 
Ethyl- 12 0.2 
bromophos 24 0.4 

36 0.6 

0 0 
2 6 
8 2 

1 6 
0 0 
0 0 
0.0 
0.0 
0.0 
0.0 

0 . 4  
5 . 0  
8 . 6  
0 6  
0 0 
O 0  
O 0  
0 2 
O 0  
0 . 0  

Table 2: Cytogenetic effects induced in spermatogonia by 
methylbromophos (I g/kg), ethylbromophos (1 g/kg) and mitomycin C 
(2 mglkg). 

Treatment 
Recovery Number of 
period metaphases 

in  h analyzed 

Percentage o f  aberrations 

Fragments Exchanges Gaps 

Control - 386 
Mitomycin C 12 132 

24 68 
36 33 

Methyl- 12 143 
bromophos 24 408 

36 336 
Ethyl- 12 289 
bromophos 24 366 

36 360 

0 . 2 6  0 . 0 0  0 . 2 6  
1 5 . 9 1  9 . 0 9  6 . 8 2  
1 7 . 6 5  1 1 . 7 6  4 . 4 1  
2 7 . 2 7  6 . 0 6  3 . 0 3  

1 . 4 0  0 . 0 0  0 . 7 0  
0 . 7 4  0 . 0 0  0 . 4 9  
0 . 3 0  0 . 0 0  0 . 0 0  
1.04 0.00 0.00 
0 . 5 4  0 . 0 0  0 . 2 7  
0 . 2 8  0 . 0 0  0 . 2 8  

270 



T
a

b
le

 
3

: 
G

e
n

e
ti

c
 

e
ff

e
c

ts
 

in
d

u
c

e
d

 
b

y
 

m
e

th
y

lb
ro

m
o

p
h

o
s 

(1
 

g
/k

g
),

 
e

th
y

lb
ro

m
o

p
h

o
s 

(1
 

g
/k

g
) 

an
d

 
m

it
o

m
y

c
in

 
C

 
(2

 
m

s/
k

s)
 

in
 

th
e

 
d

o
m

in
a

n
t 

le
th

a
l 

m
u

ta
ti

o
n

 
a

ss
a

y
. 

T
r
e
a
t
m
e
n
t
 

R
e
c
o
v
e
r
y
 

P
r
e
g
n
a
n
t
 

C
o
r
p
o
r
a
 

I
m
p
l
a
n
t
s
 

p
e
r
i
o
d
 

f
e
m
a
l
e
s
 

l
u
t
e
a
 

p
e
r
 

in
 
d
a
y
s
 

p
e
r
 
9
 

9
 

P
r
e
i
m
p
l
a
n
t
a
t
i
o
n
 

L
i
v
e
 

P
o
s
t
i
m
p
l
a
n
t
a
t
l
o
n
 

l
o
s
s
e
s
 

e
m
b
r
y
o
s
 

l
o
s
s
e
s
 

p
e

r 
9
 

%
 C

L
 

p
e

r 
Q
 

p
e

r 
q
 

%
 I

P
 

T
o
t
a
l
 

m
o
r
t
a
l
i
t
y
 

p
e
r
 
9
 

%
C
L
 

C
o
n
t
r
o
l
 

-
 

68
 

M
i
t
o
m
y
c
l
n
 
C
 

I
-
 
7
 

I
I
 

8
-
1
4
 

1
1
 

1
5
-
2
1
 

1
4
 

2
2

-2
8

 
6 

--
 M

e
t
h
y
l
-
 

I
-
 

7 
1
2
 

b
r
o
m
o
p
h
o
s
 

8
-
1
4
 

1
6
 

1
5
-
2
1
 

1
2
 

2
2
-
2
8
 

1
7
 

2
9
-
3
5
 

1
2
 

3
6

-4
2

 
1
3
 

4
3

-4
9

 
14

 
E

th
y

l-
 

1
- 

7 
17

 
b
r
o
m
o
p
h
o
s
 

8
-
1
4
 

I
i
 

1
5
-
2
1
 

1
6
 

2
2

-2
8

 
1
4
 

2
9
-
3
5
 

1
5
 

3
6

-4
2

 
1
5
 

4
3

-4
9

 
18

 

9 
93

 
9 

73
 

10
 

45
 

8 
78

 
7 

33
 

8 
58

 
9 

19
 

8 
92

 
9 

65
 

9 
58

 
9 

00
 

8 
71

 
9 

65
 

I
0
 
0
0
 

1
0
.
 O
0
 

1
0
.
4
3
 

1
0
.
4
7
 

1
0
.
2
0
 

9
.
8
3
 

9
.1

5
 

9
.6

4
 

8
.8

1
 

6
.5

7
 

3
.0

0
 

7
.1

7
 

8
.6

9
 

8
.4

2
 

8
.7

7
 

9
.2

5
 

8
.0

8
 

7
.7

1
 

8
.
6
5
 

9
.
6
4
 

9
.3

8
 

9
.
7
9
 

9
.
5
3
 

9
.0

7
 

8
.7

2
 

0
.7

8
 

0
.0

9
 

1
.6

4
 

2
.2

1
 

4
.3

3
 

1
.4

1
 

0
.5

0
 

0
.5

0
 

0
.8

8
 

0
.3

3
 

0
.9

2
 

1
.
0
0
 

1
.
0
0
 

0
.
3
6
 

0
.
6
2
 

0
.
6
4
 

0
.
9
4
 

1
,
1
3
 

1
.
1
1
 

7
 
9
 

0
 
9
 

1
5
 
7
 

2
5
 
2
 

5
9
 
1
 

1
6
 
5
 

5
 
4
 

5
 
6
 

9
 
2
 

3
 
5
 

i
0
 
3
 

I
I
 
5
 

I
0
 
4
 

3
 
6
 

6
 
2
 

6
 
2
 

8
 
9
 

I
i
 
1
 

I
I
 
3
 

8
.7

8
 

8
.9

1
 

8
.2

7
 

5
.5

7
 

2
.5

0
 

7
.0

0
 

8
.5

6
 

7
.9

2
 

8
.5

9
 

9
.0

8
 

7
.6

9
 

7
.5

7
 

8
.
3
5
 

9
.
2
8
 

9
.
2
5
 

9
.
4
3
 

9
.
3
3
 

8
.6

7
 

8
.
6
1
 

0 
37

 
0 

73
 

0 
54

 
1 

O
0 

0 
50

 
0 

17
 

0 
13

 
0 

50
 

0 
18

 
0 

17
 

0 
3

9
 

0 
14

 
0 

3
0

 
0 

3
6

 
0 

13
 

0 
36

 
0 

2
0

 
0 

4
0

 
0 

11
 

4
.
0
 

7
.
5
 

6
.
2
 

1
5
.
2
 

1
6
.
7
 

2
.
3
 

1
.
4
 

5
.
9
 

2
.
0
 

1
.
8
 

4
.
8
 

1
.
9
 

3
.
4
 

3
.
8
 

1
.
3
 

3
.
6
 

2
.
1
 

4
.
4
 

1
.
3
 

1
.
1
5
 

0
.
8
2
 

2
.
1
8
 

3
 
2
1
 

4
 
8
3
 

1
 
5
8
 

0
 
6
3
 

1
 
0
0
 

1
 
0
6
 

0
 
5
0
 

1
 
3
1
 

1
 
1
4
 

1
.
3
0
 

0
.7

2
 

0
.7

5
 

1
.
0
0
 

1
.
1
4
 

1
.
5
3
 

1
.
2
2
 

1
1
.
6
 

8
.
4
 

2
0
.
9
 

3
6
.
6
 

6
5
.
9
 

1
8
.
4
 

6
.
8
 

1
1
.
2
 

I
i
.
0
 

5
.
2
 

1
4
.
5
 

1
3
.
1
 

1
3
.
4
 

7
.
2
 

7
.
5
 

9
.
6
 

1
0
.
8
 

1
5
.
0
 

1
2
.
4
 



Other males were mated with untreated virgin females according 
to the classical procedure for the dominant lethal mutation 
assay in mouse (Bateman, 1977). 

Seven-day mating intervals were used for a total of seven 
weeks. Pregnant females were killed 14 days after verification 
of the vaginal plugs. 

Statistical analysis was carried out by the Kastenbaum and Bow- 
man tables and the X 2 test. 

RESULTS AND DISCUSSION 

In bone marrow metaphases (table i) the percentages of chromo- 
some aberrations observed in animals treated with the insecti- 
cides were below the control level. Mitomycin C induced a great 
number of lesions, especially in the males killed 24 h after the 
treatment. In spermatogonia (table 2), both methyland ethylbro- 
mophos increased, though not significantly, the frequency of 
damaged cells. No chromosome exchange was observed. The total 
number of aberrations induced by mitomycin C exceeded 30%. 

The number of live embryos per female was low, sometimes less 
than 8, in the females mated with males receiving methylbro- 
mophos (table 3). Nevertheless, the frequency of deciduomata 
and the total foetal mortality were not significantly higher 
than in the control group. The number of live embryos is likely 
to be correlated to the low number of corpora lutea per female. 

The f e m a l e s  m a t e d  w i t h  m a l e s  i n j e c t e d  w i t h  e t h y l b r o m o p h o s  d i d  
n o t  show any i n c r e a s e  in  f o e t a l  l e t h a l i t y  b e f o r e  and a f t e r  
i m p l a n t a t i o n .  On t h e  o t h e r  h a n d ,  m i t o m y c i n  C i n d u c e d  b o t h  t y p e s  
o f  f o e t a l  m o r t a l i t y ,  i n c r e a s i n g  t h e  r e c o v e r y  p e r i o d .  

A l t h o u g h  c o n d u c t e d  u n d e r  d r a s t i c  c o n d i t i o n s  a t  v e r y  h i g h  d o s e s  
(1 g / k g ) ,  ou r  e x p e r i m e n t s  d i d  n o t  r e v e a l  c y t o g e n e t i c  e f f e c t s  in  
bone  marrow c e l l s  and s p e r m a t o g o n i a  o r  g e n e t i c  e f f e c t s  in  t h e  
d o m i n a n t  l e t h a l  m u t a t i o n  a s s a y .  These  r e s u l t s  c o n f i r m  t h e  d a t a  
c o n c e r n i n g  t h e  m u t a g e n i c  p r o p e r t i e s  o f  m e t h y l b r o m o p h o s  in  m i c r o -  
o r g a n i s m s  and in  D r o s o p h i l a .  T h i s  a l s o  p a r a l l e l s  t h e  l a c k  o f  
c a r c i n o g e n i c  and t e r a t o g e n i c  a c t i o n  o f  l o n g  t e r m  t r e a t m e n t s  in  
mammals ( V e t t o r a z z i ,  1 9 7 6 ) .  
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