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F l u o r i d e  D e t o x i f i c a t i o n  i n  t h e  H o u s e f l y  b y  O t h e r  

H a l i d e s  

I t  w a s  s h o w n  I i n  t h e  c o u r s e  o f  s t u d i e s  o n  t h e  ' n e g a t i v e  
c o r r e l a t i o n  '~  o f  i n o r g a n i c  1 a n d  o r g a n i c  s b r o m i n e  c o m -  

p o u n d s  t o  D D T - r e s i s t a n c e  t h a t  h o u s e f l i e s  a r e  p r o t e c t e d  
b y  c h l o r i d e  a n d ,  t o  a l e s s e r  e x t e n t ,  b y  i o d i d e  a g a i n s t  t h e  

t o x i c  e f f e c t s  o f  b r o m i d e .  S i m i l a r  e f f e c t s  a r e  w e l l  k n o w n  
i n  m a m m a l s  ( s o d i u m  c h l o r i d e  is  t h e  e s t a b l i s h e d  a n t i d o t e  

f o r  b r o m i d e  p o i s o n i n g  4) a n d  o t h e r  a n i m a l s ,  e . g .  f i s h  5. 
I n  r e c e n t  y e a r s ,  n e g a t i v e  c o r r e l a t i o n  t o  D D T - r e s i s t a n c e  

i n  s o m e  h o u s e f l y  s t r a i n s  w a s  a l s o  f o u n d  f o r  c e t y l  f l u o r i d e  6. 
I t  h a s  b e e n  n o t e d ,  t o o ,  t h a t  h o u s e f l i e s  w h i c h  s u r v i v e  
s o d i u m  f l u o r i d e  p o i s o n i n g  s e e m  t o  b e  l e s s  r e s i s t a n t  t o  
D D T  t h a n  t h o s e  w h i c h  s u c c u m b  t o  i t  7. I t  w a s  t h e r e f o r e  
d e e m e d  o f  s i g n i f i c a n t  i n t e r e s t  t o  i n v e s t i g a t e  t h e  i n f l u e n c e  
o f  c h l o r i d e  a n d  o t h e r  h a l i d e s  o r  p s e u d o h a l i d e s  a l s o  o n  
s o d i u m  f l u o r i d e  p o i s o n i n g  i n  t h e  h o u s e f l y .  

O n e - t o -  t w o - d a y - o l d  f e m a l e s ,  p r e v i o u s l y  k e p t  o n  s u g a r  
a n d  w a t e r ,  o f  a p r a c t i c a l l y  n o r m a l  s t r a i n  o f  M u s c a  v ic ina  
M a c q .  ( s t r a i n  ' B ' )  w e r e  u s e d .  T h e y  w e r e  f e d  a q u e o u s  
s o l u t i o n s  o f  t h e  t o x i c a n t  o r  o f  i t s  m i x t u r e s  w i t h  o t h e r  
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Fig .  1. T o x i c i t y  of Na F- so lu t i ons  fed to housefl ies.  
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Fig.  2. C o m p a r i s o a  b e t w e e n  NaI ,  N a C N S  a n d  NaC1 as  to t h e i r  p ro -  
t ec t ive  c a p a c i t y  a g a i n s t  po i son ing  of housef l ies  b y  N a F .  C o n c e n t r a -  

t ions  a re  expressed  in  moles.  

s a l t s  s o a k e d  i n  c o t t o n  w o o l .  F o r  t h i s  p u r p o s e  t h e  c o t t o n  
w o o l  w a d s  i n  s m a l l  p l a s t i c  s c r e w  c a p s  w e r e  p l a c e d  i n  

1 0 0  m l  b e a k e r s .  T h e  l a t t e r ,  e a c h  c o n t a i n i n g  1 0  f l i e s ,  w e r e  
c o v e r e d  w i t h  m o s q u i t o  n e t t i n g ,  o n  w h i c h  a l u m p  o f  s u g a r  
w a s  p l a c e d .  T h e  e x p e r i m e n t s  w e r e  c o n d u c t e d  a t  2 7 ° C  

a n d  d a t a  w e r e  r e c o r d e d  a f t e r  2 4  h .  I n  e a c h  e x p e r i m e n t  
4 × 1 0  f l i e s  w e r e  u s e d  p e r  c o n c e n t r a t i o n ;  a t  l e a s t  8 r e p l i -  

c a t e s  w e r e  m a d e  o f  e a c h  e x p e r i m e n t .  

T h e  s u r v i v a l  r a t e  of  housef l ies  fed so lu t ions  of N a F  + NaC1, 
N a F  + NaI ,  a n d  N a F  + N A C N S  

% N a F  % NaCI % N a I  % N a C N S  Mean  per -  
c e n t a g e  
of  flies 
s u r v i v i n g "  

0.4 1.0 - - 25.5 
0.4 2.0 - 41.5 
0.4 3.0 - - 61 
0.4 4.0 . . . . .  87 
0.4 5.0 - - 92.5 
0.4 6.0 - - 97.5 
0.4 7.0 - 98 
0.4 8.0 - - 98 
0.4 9.0 98 
0.4 10.0 - - 98 

0.4 - - - 3.5 
- i0,0 ~ - 96 

0.4 1.0 32.5 
0.4 - 1.5 - 54.5 
0.4 - 2.0 - 61 
0.4 - 2.5 - 78.5 
0.4 - 3.0 85 
0.4 - 3.5 - 97 
0.4 - 4.0 - 94.5 
0.4 - 4.5 - 97 
0 4 - 5.0 - 95 

0,4 - - 0 
- 5.0 97.5 

0.4 - - 0.5 11 
0.4 - 1.0 39 
0.4 - - 1.5 60 
0.4 - 2.0 86 
0.4 - 2.5 92 
0.4 - - 3,0 92.5 
0.4 - - 3,5 92.5 
0.4 - 4.0 97 

0.4 - - - 0 
- - - 4.0 98.5 

Cor rec ted  for  con t ro l  m o r t a l i t y ,  if any .  
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N a F  a lone  h a d  a 24 h ora l  LCso of 0 .14% (Figure  1). To 
t e s t  for a n t a g o n i s m ,  0 .4% N a F ,  w h i c h  genera l ly  gives 
100% m o r t a l i t y  w h e n  offered alone,  was  fed to t he  house-  
flies a d m i x e d  w i t h  va r ious  a m o u n t s  of NaC1, N a C N S  and  
NaI .  T h e  resul ts ,  f rom wh ich  s t rong  a n t a g o n i s m  is ev iden t ,  
a re  p r e s e n t e d  in  t h e  Table .  T h o u g h  t h e  o rde r  of effect ive  
p r o t e c t i o n  was  N a C N S  > N a I  > NaC1, t h e r e  seemed  to 
be  no  s u b s t a n t i a l  d i f ference  b e t w e e n  t h e  t h r e e  a n t a g -  
on i s t s ;  t h i s  b e c a m e  e v e n  c learer  w h e n  t he  r e su l t s  of t he  
T a b l e  were p l o t t e d  on  prob i t / log . -conc ,  paper .  However ,  
w h e n  t he  c o n c e n t r a t i o n s  are expressed  in moles  (Figure  2) 
i n s t e a d  of  in  pe rcen tages ,  the  d i f fe rence  b e t w e e n  t h e  
t h r ee  sa l t s  becomes  more  p r o n o u n c e d :  on  a m o l a r  basis ,  
N a I  was  a more  effect ive  p r o t e c t a n t  t h a n  NaCNS,  a n d  
NaC1 was  a g a i n  t he  poores t  a n t a g o n i s t .  E s s en t i a l l y  t he  
same  resu l t s  were o b t a i n e d  w i t h  KCNS,  KCI a n d  K I  as 
N a F - a n t a g o n i s t s .  N a B r  showed  a n  on ly  negl igible  de-  
t ox i fy ing  ac t ion  for  N a F .  

T h e  resu l t s  of t h i s  s t u d y  t h r o w  some  l igh t  on  t he  
i n t e r e s t i ng  f ind ing  t h a t  t he  t e m p e r i n g  of f ish to  chlor ide  

s o m e w h a t  r educed  t h e i r  su scep t i b i l i t y  to  s u b s e q u e n t  
exposure  to  fluorideS. 

Zusammenfassung. Zuf i igung  v o n  NaCNS- ,  N a I -  oder  
NaCl - t Jbe r schuss  zu N a F - L 6 s u n g e n  c n t g i f t e t  l c t z t e i e  fiir 
die Hausf l iege.  
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T h e  R e l a t i o n s h i p  B e t w e e n  B l o o d  C h o l i n e s t e r a s e  
Act iv i ty  and N e o p l a s t i c  D i s e a s e s  

I n  ear l ie r  i n v e s t i g a t i o n s  we found  t h a t  b lood  chol in-  
es te rase  a c t i v i t y  was  inc reased  in  a s t h m a t i c  p a t i e n t s .  
La te r ,  d u r i n g  f u r t h e r  s tudies ,  we p r o v e d  t h a t  A C T H  1,2 
a n d  co r t i cos t e rone  3 p r o d u c e d  increased  cho t ines te rase  ac- 
t i v i t y  ( P  < 0.001) a n d  t h a t  a d r e n a l e c t o m i z e d  r a t s  4 
showed  d i m i n i s h e d  cho l ines te rase  a c t i v i t y  in p lasma,  
whole  b lood  a n d  b lood  cells w h i c h  was also h igh ly  sig- 
n i f i can t  s t a t i s t i ca l ly  ( P  < 0.001). 

I n  ou r  p r e s e n t  i n v e s t i g a t i o n  we d e t e r m i n e d  chol in-  
es te rase  a c t i v i t y  in  p lasma,  whole  b lood  a n d  b lood cells 
in  22 a d u l t  ma le  p a t i e n t s  suffer ing f rom neop las t i c  dis-  
eases in  d i f fe ren t  locat ions .  D e t e r m i n a t i o n s  were also 
m a d e  on  16 a d u l t  females  suffer ing f rom t he  same  disease.  
T h e  d iagnos is  of m a l i g n a n t  t u m o u r  was  m a d e  b y  h i s to -  
logical s t u d y  of t he  biopsies.  

Chol ines te rase  a c t i v i t y  in  p la sma ,  whole  b lood  a n d  
b lood cells was  also d e t e r m i n e d  in 23 a d u l t  males  a n d  20 
a d u l t  female  sub jec t s ,  all a p p a r e n t l y  hea l t hy ,  who  were 
used  as controls .  

W e  used  t he  BIGGS e t  al. s co lo r imct r i c  m e t h o d  for these  
d e t e r m i n a t i o n s .  

T h e  f ind ings  in t h e  ma le  p a t i e n t s  were  c o m p a r e d  w i t h  
t hose  of t h e  con t ro l s  of t he  s ame  sex, a n d  i t  was  p r o v e d  

t h a t  t h e r e  was p r o n o u n c e d  d i m i n u t i o n  in cho t ines t e ra se  
a c t i v i t y  va lues  in  p la sma ,  whole  blood and  b lood cells in  
t h e  pa t i en t s .  S t a t i s t i ca l  ana lys i s  showed h igh ly  s ign i f i can t  
d i f ferences  ( P  < 0.001) (Table  I). 

Th i s  s ame  p h e n o m e n o n  was found  in t he  females  suf-  
fer ing f rom cance r ;  t he re  was a c c e n t u a t e d  d i m i n u t i o n  of 
cho l incs te rase  a c t i v i t y  in p lasma,  whole  b lood  a n d  b lood  
cells. S t a t i s t i c a l  analysis ,  ca r r i ed  o u t  us ing  t h e  n o r m a l  
female  sub jec t s  as controls ,  also showed  h igh ly  s ign i f i can t  
d i f ferences  ( P  < 0.001) in  p lasma,  whole b lood  a n d  b lood  
cells (Table  II) .  

The re  were d imin i shed  va lues  in cho l ines te rasc  a c t i v i t y  
in  all t h e  p a t i e n t s  in c o m p a r i s o n  w i t h  t he  n o r m a l  va lues  
for each  sex. Th i s  fact ,  b y  i ts  cons t ancy ,  c an  be  used  as 
a n  e l emen t  for p r e s u m p t i v e  d iagnosis  of a neop la s t i c  
disease. 

W e  h a v e  been  u n a b l e  to f ind a n y  r e l a t i onsh ip  b e t w e e n  
our  ear l ier  i nves t iga t ions  on  cho l ines te rase  a c t i v i t y  a n d  
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Table I. Units of cholinesterase activity found in normal adult males and in those suffering from neoplastic diseases 

Plasma Whole blood Blood cells 

Normal ~ Cancer ~ Normal d~ Cancer c~" Normal ~ Cancer 

Average UCh activity 109 76 170 115 239 170 
Standard deviation i 9.3 -4- 15.8 -4- 11.5 i 19.0 ~ 19.0 -t- 24.9 
Standard error i l . 9  -4- 3.3 * -4- 2.4 4- 4.0 b 4- 3.9 -4- 5.2 ~ 
Number of cases 23 22 23 22 23 22 

ap<o.o01, bp<o.o01. ~P<O,O01. 


