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Tableau I 
Corr61ations entre les taux des corps c~toniques (dosfis comme acfitone) 
dans le pIasma et dans cinq organes (Rats, m~tles adultes, n = 30) 

1. foie 
2. musclestr i6 . . . 
3. poumon 
4. rein 
5. cerveau 
6. plasma sanguin . 

I 
3 4 1 5 

0,37 0 ,55 :0 ,63  0,63 
0,00 0,71 0,77 

0 , 5 4  0,37 
0,73 

0,25 
0, t8 
0,16 
0,34 
0,41 

A p r e m i e r e  v u e  ces ch i f f res  se t r o u v e n t  ell c o n t r a -  
d i c t i on  a v e c  le s c h 6 m a  a d m i s  du  m 6 t a b o l i s m e  i n t e r -  
m6d ia i r e  des  ac ides  gras:  On  e s t i m e  g d n 6 r a l e m e n t  que  
le Ioie e s t  Ie p r i n c i p a l  p r o d u c t e u r  des  co rps  c6 ton iques ,  
vo i r e  Ie seul  c a p a b l e  de  les i n t r o d n i r e  d a n s  le c i r cu i t  s an -  
gu in  qu i  en  a s s u r e r a i t  la  d i s t r i b u t i o n  darts  l ' o r g a n i s m e .  
Or,  le s a n g  d o n n e  des  c o r r e l a t i o n s  t r~s  f a ib les  a v e c  le 
Ioie c o m m e  a v e c  les a u t r e s  o rganes .  D ' u n e  m a n i ~ r e  u n  
p e a  p a r a d o x a l e ,  i l  p r 6 s e n t e  u n e  corr61at ion  5. p e i n e  s igni-  
I i ca t ive  a v e c  le c e r v e a u  qui ,  p o u r  a u t a n t  q u e  l ' o n  sache ,  
n ' u t i l i s e  p a s  les co rps  c 6 t o n i q u e s  d u  p l a s m a .  P a r  con t r e ,  
il y a p lu s i eu r s  corr61at ions  s t a t i s t i q u e m e n t  v a l a b t e s  
entre organes, 

A la  r6f lex ion ,  il e s t  faci le  de c o m p r e n d r e  q u e  le 
,mod~ le~  m a t h 6 m a t i q u e  c o m p a t i b l e  avec  nos  chi f f res  
n e  s ' o p p o s e  p o i n t  au  s c h 6 m a  accep t6  en  phys io logie .  Mais  
nos  r 6 s u l t a t s  f o n t  c ro i re  que  la rdguIat ion du  t a u x  cdtoni- 
que des organes ne ddpend pas  des var ia t ions  du  meme  t a u x  
dans  le sang. Ces r 6 s u l t a t s  p e u v e n t  6 t re  p r6 sen t6 s  auss i  
sous  u u e  a u t r e  f o r m e  q u i  ~c la i rc i t  d a v a n t a g e  la  s i t u a t i o n :  

Tableau I I  

Analyse IactorielIe, m6thode centro[de. Coefficients de saturation 

foie 
i muscle stri6 
i poumon.  
rein 
cerveau 
plasma sanguin 

Facteurs 

1 II  

0,74 0,29 
0,68 - 0,43 
0,52 0,60 
0,89 -0 ,08 
0,89 -0 ,31 
0,42 -0 ,10  

III  

0,07 
0,41 
0,24 
0,18 
0,19 

-0 ,24  

Selon  le p r e m i e r  f ac teu r ,  te t a u x  c 6 t o n i q u e  de  p lus i eu r s  
o rganes  p o u r r a i t  en  p a r t i e  ob6i r  5  ̀ n n e  cause  c o m m u n e :  
c ' e s t  le cas  du  role, d u  musc le ,  d u  rein,  d u  c e r v e a u  et ,  
d a n s  u n e  r r to indre  mesu re ,  d u  p o u m o n .  Le  p l a s m a  
s a n g u i n  ne  p r 6 s e n t e  pa s  de  l ia i son  auss i  ~ t ro i t e  avec  le 
p r e m i e r  t a c t e u r ,  on  p e u t  m g m e  c o n c e v o i r  que  son  coeffi-  
c ien t ,  d a n s  la  premi&re co lonne ,  so i t  u n  a r t e f a c t  m a t h 6 -  
m a t i q u e ,  ear  au  p o i n t  de d 6 p a r t  il n ' y  a q u ' u n e  seule  
corr61at ion s ign i f i ca t ive  (avec  le ce rveau) ,  m6d ioc re  en  
v a l e u r  a b s o l u e  e t  c o n t r e d i t e  p a r  ce que  n o u s  s a v o n s  su r  
le m 6 t a b o l i s m e  des  ac ides  gras:  Le  d e u x i ~ m e  f a c t e n r  
d o n n e  une  s a t u r a t i o n  61ev6e a v e c  le p o u m o n ,  le t ro i s i~me 
es t  m a n i f e s t e m e n t  n6gl igeable .  

I1 es t  p e r m i s  de  s u p p o s e r  q u e  le t a u x  c 6 t o n i q u e  des  
o rganes  es t  soumis  5  ̀u n  m ~ c a n i s m e  r ~ g u l a t e u r  c o m m u n  
q u i  ne  coincide  p o i n t  a v e c  les f l u c t u a t i o n s  d u  m ~ m e  
t a u x  darts  le p l a sma .  Ce m 6 c a n i s m e  t r o u v e  a p p a r e m m e n t  
u n  r6f le t  d a n s  le p r e m i e r  f a c t e u r  cen t ro ide .  Sa  n a t u r e  

ne  s a u r a i t  ~ t re  d 6 t e r m i n 6 e  p a r  u n e  a n a l y s e  m a t h g m a t i q u e :  
c e t t e  de rn i~re  pose  u n  p r o b t ~ m e  qu i  appe l l e  n n e  so lu t i on  
e x p ~ r i m e n t a l e .  

E. SCHREIDER 

Laboratoire d 'Anthropologie  P h y s i q u e  de l 'Ecole des 
Hau te s  Etudes ,  Par i s ,  le 7 avri l  1956. 

S u m m a r y  

K e t o n e  levels  in  t h e  r a t ' s  o r g a n s  (liver,  musc le ,  lung,  
k idney ,  b r a i n )  do  n o t  s eem to  b e  c o r r e l a t e d  w i t h  t h e  
k e t o n e  level  in  t h e  b lood  p l a s m a .  O n  t h e  o t h e r  h a n d ,  
t h e r e  a re  s i gn i f i c an t  a n d  h i g h  c o r r e l a t i o n s  b e t w e e n  t h e  
k e t o n e  leve ls  of d i f f e r e n t  o rgans .  T h e s e  f i n d i n g s  a re  n o t  
i n c o n s i s t e n t  w i t h  t h e  g e n e r a l l y  a c c e p t e d  t h e o r y  accord -  
ing  to  w h i c h  b lood  d i s t r i b u t e s  h e p a t i c  k e t o n e  bod ies  to  
t h e  p e r i p h e r y .  B u t  k e t o n e  levels  of t h e  o r g a n s  s eem to  
b e  r e g u l a t e d  n o t  b y  v a r i a t i o n s  of t h e  p l a s m a  ke tones ,  
b u t  b y  a n o t h e r  c o m m o n  fac tor .  A t  p r e s e n t ,  i t  is i m p o s -  
s ib le  to  s a y  h o w  t h i s  r e g u l a t i o n  is e f fec ted .  

T h e  A c t i o n  o f  D i - ( p - c h l o r o p h e n y l )  t r i c h l o r o -  

m e t h y l c a r b i n o l  ( D T M C )  a n d  D i - ( p - c h l o r o p h e n y l )  

t r i f l u o r o m e t h y l c a r b i n o l  o n  H o u s e f l i e s  

In course of a research program on DDT-syner- 
gists, an attempt was made to reactivate DDT against 
D D T - r e s i s t a n t  housef l i es  e i t h e r  b y  k e e p i n g  D D T  res idues  
in  a semi-so l id  1 or  a l i q u i d  s t a t e  S, or  w i t h  t h e  he lp  of 
c o m p o u n d s  d e v e l o p e d  ill t h e s e  l a b o r a t o r i e s ,  as  e.g. di-  
(p -ch lo ropheny l )  t r i f l u o r o m e t h y l c a r b i n o l  ~ (I). I t  h a d  been  
a t t e m p t e d  4 a l r e a d y  in 1953 to  p r e p a r e  also t h e  closely 
r e l a t e d  d i - ( p - c h l o r o p h e n y l )  t r i c h l o r o m e t h y l c a r b i n o l  (II ,  
h e n c e f o r w a r d  ca l led  DTMC) .  T h e  s y n t h e s i s  of DTMC, 
m.p .  104-105°C,  b .p .  225°/5 m m ,  h a s  n o w  b e e n  rea l ized  
b y  c h l o r i n a t i o n  of d i - ( p - c h l o r o p h e n y l )  m e t h y l c a r b i n o l  
(DMC) ; full  de t a i l s  wil l  b e  p u b l i s h e d  e lsewhere .  

OH OH 

CF3 ccl~ 
I II, DTMC 

H o w e v e r ,  s y n e r g i z a t i o n  of D D T  p r o b a b l y  does  n o t  re- 
p r e s e n t  a s o l u t i o n  to  t h e  p r o b l e m  of D D T - r e s i s t a n t  house -  
flies, d u e  t o  (a) t h e  speed  of d e v e l o p m e n t  of  r e s i s t a n c e  to 
some  D D T - s y n e r g i s t  c o m b i n a t i o n s  5, (b) r e d u c e d  syner-  
g i sm in  t h e  o r d e r  so lu t ion- ,  emuls ion- ,  a n d  w e t t a b l e  pow- 
de r re s idues ,  a n d  (c) t h e  i n a c t i v i t y  or  v e r y  s h o r t  pers i s t -  
ence  of D D T - s y n e r g i s t  r es idues  a g a i n s t  highly  r e s i s t a n t  

1 S. DAVIDOVICI, Z. LEVINSON, and S. REUTI~R, WHO/Mal 37 
(1950). 

2 K. R. S. ASCHER, S. REUTER, and Z. H. LEVINSON, Advances 
in Insecticide Research (Jerusalem 1951), 18 p.; Chem. Abstr. 46, 
1698 (1952). - K. R. S. ASCHER and S. REVTER, Riv. Parassitol. 14, 
115 (1953). 

3 E. D. BERGMANN, A. S. TAHORI, A. KALUSZYNER, and S. REu- 
TEn, Nature 176, 266 (1955). - A. KALUSZYNER, S. REUTER, and E. 
D. BERGMANt¢, J. Amcr. chem. Soc. 77, 4164 (1955). 

4 i .  KALUSZYNER and S. REUTER~ J. Amcr. chem. Soc. 75, 5126 
(1953). 

s R. B. MARCH, R. L. METCALF, and L. L. LE',VALLEN, J. econ. 
Ent. 45, 851 (1952). 
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Table I.  -- Contact action of t g/sq,m. I, 1 g/sq.m. DDT+ 1 g/sq,m. I, 1 g/sq.m. DTMC, 1 g/sq.m. DTMC+ 1 g/sq.m. DDT, 
and 1 g]aq.m. DTMC+ 1 g/sq.m. DDE on houseflies 

4 × 10~ flies, 2-3 days old; contact -- 2 h; t = 27°C 

deposit in days --~I DDT+I DDT 
A g e  Of . . . . . . . .  ~ ............. 7 

! 

Contact  in min I 
1 0  - i '  - - 
2 0  - i  - - 
3 0  - I  - - 
6 0  7 - 7 
90 30 7 10 

120 55 [ 25 15 

2]%k.d .  92[ 32 [ 32 

T-flies, % k.d. observed 

I DDT 
+ I  

Age of deposit in days 7 7 

Contact  i n m i n  
10 7 25 
20 10 85 
30 12 90 
60 12 90 
90 35! 100 

120 55 100 

27 % k.d. 131 490 

DDT 

7 

67 
100 
100 
100 
100 
100 

567 

5 
15 
20 
52 
85 
87 

264 

DTMC 

2 
20 
32 
77 
87 
90 

308 

Note: No k,d, in untreated controls 

DTMC 

2 7 

5 
27 17 
32 35 

64 52 

DTMC 
+ DDT 

7 

R-flies, % k.d. observed 

DTMC+DDT DTMC+DDE 

!  !IIII I 

20 
90 

100 
100 
100 
100 

510 

I 14  

t 
I= 

12 
30 

42 

s t r a in s  o n  tarsal  c o n t a c t  (unless  t h e  s y n e r g i s t  i t se l f  is a 
t ox ican t ) .  

A h i g h l y  D D T - r e s i s t a n t  (R) a n d  a n e a r l y  s u s c e p t i b l e  
s t r a i n  (T) of M u s c a  v ic ina  M a c q .  were  exposed  t o  r e s idues  
f rom a c e t o n e  in  P e t r i  d i shes  ( c o n t i n u o u s  con tac t6 ) .  S ince  
res idues  of D D T  ~ a n d  of s o m e  D D T - s y n e r g i s t  c o m b i n a -  
t ions  on  g lass  t e n d  t o  s t a y  in  t h e  f o r m  of  d r o p l e t s  ( super-  
cooling),  R-f l ies  were  r u s h e d  o v e r  t h e  d e p o s i t s  p r io r  to  
the  e x p e r i m e n t s  u n t i l  c r y s t a l l i z a t i o n  was  comple t e .  T h e  
resul t s  in  t h e  T a b l e s  a re  c h a r a c t e r i s t i c  e x a m p l e s  of 
n u m e r o u s  r ep l i ca t ions .  

A l t h o u g h  i t  h a s  b e e n  r e p o r t e d  8 t h a t  I is a n  exce l l en t  
D D T - s y n e r g i s t  w h e n  t e s t e d  b y  t o p i c a l  app l i ca t ion ,  
R-flies, on  t a r s a l  c o n t a c t ,  were  p r a c t i c a l l y  u n a f f e c t e d  b y  
a r e s idue  of 1 g / sq .m.  D D T  + 1 g / sq .m.  I (TaMe I), 
The  s a m e  r e s u l t s  were  o b t a i n e d  w i t h  0-5 g / sq .m.  D D T  
c o m b i n e d  w i t h  e i t h e r  0-05, 0.1, 0-25 o r  0.5 g / s q . m . I .  I n  
the  T - s t r a i n ,  n o  s y n e r g i z a t i o n  of  D D T  b y  I w as  e v i d e n t  
ei ther ,  d u r i n g  c o n t i n u o u s  c o n t a c t . - - I  h a d  ~ some s l igh t  
f u m i g a n t  p rope r t i e s ,  w h i c h  cou ld  be  d e m o n s t r a t e d  b y  a 
p rev ious ly  de sc r ibed  m e t h o d  9 w i t h  some  s l igh t  modi f i ca -  
t ions  (flies a b o v e  m o s q u i t o  n e t t i n g  s t r e t c h e d  b e t w e e n  2 
Pe t r i  d i sh  h a l v e s  of e q u a l  s ize  a n d  fac ing  e a c h  o ther ,  t he  
depos i t  b e i n g  on  t h e  lower  one) .  R-fl ies,  2 -3  days  old, 
were t h u s  e x p o s e d  t o  t h e  v a p o u r s  on ly ,  a t  27°C. T h e  

2 

I 

t . . . .  [ 

5 2 I 2 5 
7 5 1 2 10 

37 22 12 65 
72 50 32 92 
90 70 52 97 

211 149 100 269 

7 14 

2 
7 

27 22 
47 45 
75 70 

158 137 

6 C. KOCHER, V~7. ROTII, a n d  J. TREBOUX, Anz .  Sch~idlingsk. Z6, 
65 (1953). 

7 K. R. S. ASCHER and E. D. B~RGMANS, Bull. Res. Council 
Israel 3, 255 (1953). 

s A. S. TAnORI, J. econ. Ent. 4S, 638 (1955). 
9 K. R. S. ASCUER, Z. H. LEvlssot;, P. H. SXLVE~tXS, and A. S. 

TAnoRL Riv. Parassitol. 15, 45 (1954). 

' DDT 

iTJl  

- 2 

- 10 

0-72-8 

fo l lowing % k.d.  was  r e c o r d e d  w i t h  depos i t s  of 1 g ] sq .m.  
I, 1 day ,  a n d  7 d a y s  (in b r a c k e t s )  o ld :  1 -8  h :  0 (0); 
9 h :  5 (2) ; I0  h :  5 (2) ; 11 h :  22 (2) ; 12 h :  50 (2); 13 h :  52 
(20); 1 4 h :  70 (25); 15 h :  77 (35);  1 6 h :  85 (47);  17 h :  95 
(67); l S h :  95 (87); 1 9 h :  100 (92);  2 0 h :  (95); 2 1 h :  (100). 
The  s l igh t  a c t i o n  e x h i b i t e d  b y  I i t se l f  o n  c o n t a c t  
(Tab le  I) was  t h u s  p r o b a b l y  due  p a r t l y  to  f u m i g a n t  
p roper t i e s ,  w h i c h  were  a p p a r e n t l y  s u p p r e s s e d  b y  
a d d i t i o n  of D D T  to  t h e  res idue .  

The  c o n t a c t  t o x i c i t y  of  D T M C  (Tab le  I) t o w a r d s  R-  
flies is o n l y  of v e r y  s h o r t  d u r a t i o n ,  b u t  i t s  p e r s i s t e n c e  is 
g r e a t l y  p ro longed  b y  D D T .  T h e  e n h a n c e d  a c t i v i t y  of t h e  
D D T - D T M C  res idue  (1 :1 ,  t h e  s a m e  e f fec t  was  d e m o n -  
s t r a t e d  w i t h  0.5 g / sq .m,  D D T  + 1.5 g / sq .m.  D T M C  a n d  
0.25 g]sq.m.  D D T  + 0.75 g]sq .m.  DTMC)  is m o s t  p r o b -  
ab ly  n o t  due  to  s y n e r g i z a t i o n  of D D T  b y  D T M C ;  i t  is 
m u c h  more  l ike ly  t h a t  i t  is a " s u p p o r t " - e f f e c t  e x e r t e d  
b y  D D T  on  DTMC.  A s imi l a r  " s u p p o r t " - e f f e c t  was  ob -  
t a ined ,  w h e n  o t h e r  D D T - r e l a t e d  c o m p o u n d s  1° ( e i t h e r  
ac t ive  or  inac t ive ) ,  as e.g. d i - ( p - c h l o r o p h e n y t )  d i c h l o r o -  
e t h y l e n e  ( D D E ,  see T a b l e  I) ,  d i - (p - to ly l )  t r i c h l o r o e t h a n e  
( " M e t h y l - D D T " )  a n d  d i p h e n y l t r i c h l o r o e t h a n e ,  w e r e  
c o m b i n e d  w i t h  DTMC.  M o r e o v e r ,  i n t e r m i t t e n t  c o n t a c t  
on  7 d a y s  old  r e s idues  (glass  ja rs )  g a v e  t h e  fo l lowing  
resul ts ,  w h e n  R-f l ies  we re  t r a n s f e r r e d  a f t e r  t h e  c o n t a c t  
i n t o  p e r f o r a t e d  c e l l o p h a n e  b a g s  11 a n d  o b s e r v e d  for  k.d.  
a f t e r  24 h :  

1 h on 1 g/sq.m. DTMC + 1 g/sq.m. DDT:  52% k. d. 
1 h on I g/sq,m. DTMC + 1 g/sq.m. D D E :  100% k, d. 
l h o n l g / s q , m .  DTMC, t h e n l h o n l g / s q , m .  D D T :  no k. d. 
ditto, bu t  vice versa: no k. d. 
t h on 1 g/sq.m. DTMC, then  1 h on 1 g/sq.m. DDE : no k, d. 
ditto, bu t  vice versa : no k. d. 
1 h on 1 g/sq.m. DTMC : no k. d 

D T M C  is a lso m u c h  m o r e  a c t i v e  a g a i n s t  T-f l ies  t h a n  
I.  No  s y n e r g i z a t i o n  of D D T  was  a p p a r e n t  d u r i n g  con-  
t i n u o u s  c o n t a c t  w i t h  t h i s  s t r a in ,  e i t h e r  (Tab le  I). D T M C  
d id  n o t  e x h i b i t  a n y  f u m i g a n t  p r o p e r t i e s . - -  A closely  r e l a t -  
ed  c o m p o u n d ,  d i - ( p - c h l o r o p h e n y l )  d i c h l o r o m e t h y l c a r -  
b ino l  1~, m.p .  108-109  ° C, was  c o m p l e t e l y  i n a c t i v e  a g a i n s t  
R-f l ies  o n  c o n t i n u o u s  c o n t a c t .  

lo No "support"-effect was obtained with di-{p-chlorophenyl) 
tribromoethane or dipbenyL 

11 F. BERAN, Pflanzensehutzber. 11, 151 (1953). - K. R. S. ASCnER 
and C. KOCHER, Exper. 10, 465 (1954). 

1~ j .  P~PPER and M. KULKA, J. Amer. chem. Soc. 72, 1417 (1950). 
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R-f l ies  b r o u g h t  i n t o  c o n t a c t  w i t h  D T M C  or  i t s  D D T -  
" s u p p o r t e d "  c o m b i n a t i o n s  fal l  on  t h e i r  b a c k  a n d  s h o w  
r e c u r r e n t  t r e m o r s  of t h e  e x t e n d e d  e x t r e m i t i e s  ( " S t r e c k -  
t r e m o r " ) .  F l ies  k e p t  in  c o n t a c t  for  l ong  pe r i ods  o f t e n  
h a v e  a b l o w n - u p  a b d o m e n  d u e  to  swa l lowing  of air .  
T h e s e  s y m p t o m s  of p o i s o n i n g  s o m e w h a t  r e s e m b l e  t h o s e  
d e s c r i b e d  for  p y r o l a n  la. 

U n f o r t u n a t e l y ,  t h e  a c t i o n  of D T M C  a n d  i ts  c o m b i n a -  
t i ons  w i t h  D D T  a n d  r e l a t e d  s u b s t a n c e s  a g a i n s t  r e s i s t a n t  
housef l ies ,  c o m p a r e s  v e r y  u n f a v o r a b l y  w i t h  t h a t  of t h e  
n e w e r  p h o s p h o r  insec t i c ides  as  e.g. d i a z i n o n  * or  m a l a -  
t h i o n  (Tab le  I I ) ,  a n d  i t  s e e m s  t h a t  t h e  insecticidal pro-  
pe r t i e s  of D T M C  are  of t h e o r e t i c a l  i n t e r e s t  only .  H o w -  
ever ,  whi le  t h i s  w o r k  was  in  progress ,  exce l l en t  acaricidal 
p r o p e r t i e s  were  c l a i m e d  for  e - t r i c h l o r o m e t h y l  4 ,4 ' -  
d i c h l o r o b e n z h y d r o l ,  w h i c h  s eems  to  be  t h e  s a m e  
c o m p o u n d  as  DTMC,  b u t  n e i t h e r  i t s  m o d e  of p r e p a r a -  
t ion ,  n o r  a n y  p h y s i c a l  p r o p e r t i e s  h a v e  b e e n  d e s c r i b e d  14. 

Table IL  - -  Contact action of 0.25 g/sq.m, nlalathion on R-flies 

4 X 10~ R-flies, 2-8 days old; contact -- ~ h; t = ~7°C 

Age of deposit in days 

Contact  in rain 
10 
20 
30 
60 
90 

120 

S % k . d  

32 
90 
97 

100 
100 
I00 

519 

7 1 1 4 1 2 1 1 2 8  

70 
97 
97 

100 
100 
100 

564 

- 2 
42 10 
95 62 

100 100 
100 100 
100 100 

437 374 

12 
52 

100 
100 
100 

364 

Note: No k.d. in untreated controls 
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Rdsumd 

L ' a c t i o n  des  c a r b i n o l s  d i - ( p - c h l o r o p h e n y l )  t r i f l uo ro -  
m 6 t h y l  e t  d i - ( p - c h l o r o p h e n y l )  t r i c h l o r o m 6 t h y l  (DTMC) 
a 6t6 d6 t e rmin f i e  su r  u n e  s o u c h e  t r~s  r 6 s i s t a n t e  de  mon-  
ches  p a r  la  m 6 t h o d e  de  c o n t a c t .  Le  p r e m i e r  com pos 6  sem-  
ble  ag i r  p r o b a b l e m e n t  g r ace  ~ de  fa ib les  p rop r i6 t6 s  f u m i -  
gan tes ,  a lors  que  le s e c o n d  es t  t o x i q u e  p a r  c o n t a c t .  L ' a c -  
t i o n  t o x i q u e  de  ce d e r n i e r  es t  s e n s i b l e m e n t  a u g m e n t 6 e  p a r  
l ' a d d i t i o n  du  D D T ,  D D E  ou a u t r e  com pos 6  o r g a n i q u e  
de la s6rie du  D D T .  

13 R, WmSMAr~" and C. KOCHER, Z, angcw. Ent, 33, 297 (1951). 
14 H. F. ~VxLsO~r and J. S. BARKER, I26th Meeting of American 

Chemical Society, Section ~gA, 1954. - D. AS~mTH, J. econ. Ent. 
4S, a29 (1955). 

15 Chemical development of DTMC. 
1~ Biological evaluation. 

T h e  Effect  of  F o r m a l d e h y d e  o n  t h e  M u t a g e n i c  
A c t i o n  of  X - r a y s  i n  Drosophila* 

E a r l i e r  i n v e s t i g a t i o n s  s h o w e d  a n  inc rease  of X - r a y  
i n d u c e d  m u t a t i o n  r a t e s  a f t e r  p r e t r e a t m e n t  w i t h  c y a n i d e  
a n d  az ide  in  i m m a t u r e  g e r m  ceils w h i c h  a re  c h a r a c t e r i z -  
ed b y  p e a k  s e n s i t i v i t y  to  t h e  m u t a g e n i c  a c t i o n  of X -  
r ays  1. Th i s  r e s u l t  s u g g e s t e d  t h a t  a n  inc reased  p r o d u c t i o n  
of h y d r o g e n  pe rox ide ,  due  to  i n h i b i t i o n  of t h e  cy to -  
c h r o m e -  a n d  c a t a l a s e  e n z y m e  s y s t e m s ,  m a d e  t h e  gene t i c  
m a t e r i a l  m o r e  s u s c e p t i b l e  to  t h e  ef fec ts  of r a d i a t i o n .  
T h i s  a s s u m p t i o n  was  f u r t h e r  s u p p o r t e d  b y  t h e  o b s e r v a -  
t i o n  t h a t  p r e t r e a t m e n t  w i t h  a n  o r g a n i c  p e r o x i d e  (di- 
h y d r o x y d i m e t h y l  p e r o x i d e ) l i k e w i s e  s i g n i f i c a n t l y  en- 
h a n c e d  t h e  m u t a g e n i c  a c t i o n  of X- r ays ,  n o t a b l y  in t h e  
s a m e  s e n s i t i v e  s t age  of s p e r m a t o g e n e s i s  as  p r e t r e a t m e n t  
w i t h  c y a n i d e  a n d  az ide  2. 

B e c a u s e  f o r m a l d e h y d e  is a lso k n o w n  t o  ac t  as a c a t a -  
lase  i n h i b i t o r  3 a n d  p r e s u m a b l y  p r o d u c e s  m u t a t i o n s  v ia  
t h e  f o r m a t i o n  of a n  o rgan ic  p e r o x i d e  a, i t  was  t h o u g h t  of 
i n t e r e s t  to  s t u d y  t h e  effects  of f o r m a l d e h y d e  p r e t r e a t -  
m e n t  on  t h e  r a t e  of X - r a y  i n d u c e d  m u t a t i o n s .  

Material  and methods . - -The  f o r m a l d e h y d e  u sed  was 
a B D H  c o m m e r c i a l  p r e p a r a t i o n .  All  so lu t i ons  were  m a d e  
w i t h  a 0 -7% s o l u t i o n  of s o d i u m  ch lo r ide  in  d i s t i l l ed  
w a t e r .  T h e  f o r m a l d e h y d e  c o n c e n t r a t i o n s  r a n g e d  f rom 
0-033-0-050 Mols p e r  l i t re .  2 -3  d a y  old  O r e g o n - K  males  
were  i n j e c t e d  i n t r a a b d o m i n a l l y  w i t h  0.28 m m  3 of such  
so lu t i ons  a n d  were  a f t e r w a r d s  t e s t e d  for  t h e  i nc idence  of 
s ex - l inked  l e t h a l s  b y  m e a n s  of t h e  Mul ler -5  m e t h o d ,  t h e  
f i r s t  m a t i n g s  b e i n g  s t a r t e d  one  d a y  a f t e r  t r e a t m e n t .  To  
r e d u c e  t h e  t i m e  i n t e r v a l  b e t w e e n  p r e t r e a t m e n t  a n d  ir-  
r a d i a t i o n ,  t h e  flies were  i n j e c t e d  in  b a t c h e s  of a b o u t  
30 i n d i v i d u a l s  w h i c h  were  t h e n  p laded  i m m e d i a t e l y  
u n d e r  t h e  X - r a y  a p p a r a t u s ,  t h e  a v e r a g e  t i m e  i n t e r v a l  
b e t w e e n  i n j e c t i o n  a n d  i r r a d i a t i o n  b e i n g  11 4- 8 min .  The  
p r e t r e a t e d  a n d  X - r a y  c o n t r o l  flies were  d i f f e r e n t l y  m a r k -  
ed  With i n d i a n  i nk  on  t h e  t h o r a x  w h i c h  m a d e  poss ib le  t h e  
s i m u l t a n e o u s  e x p o s u r e  of b o t h  g roups .  X - r a d i a t i o n  was  
a d m i n i s t e r e d  b y  a G e n e r a l  E lec t r i c ,  l~Iaximar  100 Model  
of t h e  D e r m a t o l o g y  Clinic of t h e  U n i v e r s i t y  of U t r e c h t .  
I t  was  r u n  a t  100 K V P  a n d  5 m A ,  a t  a dose  r a t e  of 244 r 
p e r  m i n  w i t h  1 m m  A1 f i l t r a t i o n  ( H V L  = 1.3 m m  A1). 

To  s t u d y  t h e  s e n s i t i v i t y  p a t t e r n  in t h e  tes tes ,  t r e a t e d  
ma le s  were  r e m a t e d  t o  3 f resh ,  v i r g i n  Mul le r -5  f emales  a t  
specif ic  t i m e  i n t e r v a l s .  T h e  success ive  b r o o d s  a r i s ing  in 
t h i s  w a y  t h e n  r e p r e s e n t  success ive ly  y o u n g e r  s t ages  of 
s p e r m a t o g e n e s i s  a t  t h e  t i m e  of t r e a t m e n t  5. No  con t ro l s  
were  used,  b e c a u s e  t h e  s p o n t a n e o u s  m u t a t i o n  r a t e  in 
t h e  O r e g o n - K  s tock  r a r e l y  exceeds  0 . 2 - 0 . 3 % .  

Resu l t s . - -The  r e su l t s  of e x p e r i m e n t s  w i t h  2 d i f f e ren t  
c o n c e n t r a t i o n s  of f o r m a l d e h y d e  a re  p r e s e n t e d  in  T a b l e  I 
a n d  F i g u r e  1. I n  e x p e r i m e n t  1 p r e t r e a t m e n t  w i t h  a con-  
c e n t r a t i o n  of 0.05 Mola r  w h i c h  is h a r d l y  c a p a b l e  of 
r a i s ing  t h e  s p o n t a n e o u s  m u t a t i o n  ra t e ,  c a u s e d  a signifi- 
c a n t  i n c r e a s e  of t h e  X - r a y  i n d u c e d  m u t a t i o n  r a t e s  in 
b o t h  t h e  f i r s t  a n d  second  broods .  P r e t r e a t m e n t  w i t h  an  
e v e n  w e a k e r  0.042 M f o r m a l d e h y d e  s o l u t i o n  in exper i -  
m e n t  2 l ikewise  e n h a n c e d  t h e  m u t a t i o n  r a t e s  p r o d u c e d  
b y  t h e  i r r a d i a t i o n  w i t h  a f a c t o r  of f r o m  1-60 t o  1.85 in 
all  3 broods .  

* This paper is dedicated to Prof. Dr. JAcoB SELLER, Zfirich, on 
the occasion of his 70th birthday. 
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