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T h e  Al iphat i c  E s t e r a s e s  of  O r g a n o - P h o s p h a t e  R e s i s t a n t  H o u s e f l i e s  

A d u l t  housefl ies,  Musca domeslica, which  are suscep t ib le  
to  o r g a n o p h o s p h o r o u s  (OP) insect ic ides  possess fa i r ly  
ac t ive  a l i -es terases  which  are p r e s en t  in  t h e  muscles  of 
t he  h e a d  a n d  t ho rax ,  a n d  a p p e a r  to  func t i on  as i n t e s t i na l  
enzymes  in t h e  a b d o m e n  1 T he  ra t io  of a c t i v i t y  in these  
3 p a r t s  of t h e  b o d y  are respec t ive ly  1 : 2 : 5. On t he  o t h e r  
hand ,  housefl ies  wh ich  are r e s i s t a n t  to  O P  insect ic ides  
show v e r y  low al i -es terase  a c t i v i t y  wh ich  can  be f rom 
1/5--1/10 t h a t  of suscept ible .  Ve ry  few excep t ions  to  t he  
rule  h a v e  been  found  ~ so t h a t  a t e s t  for a l i -es terase  a c t i v i t y  
is in  genera l  use in  the  b iochemica l  d iagnosis  of res is tance.  
The  es terase  wh ich  is miss ing  in r e s i s t a n t  s t r a in s  of house-  
flies ha s  b e e n  cal led a l i -es terase  (a) wh ich  seems to  be  of 
l i t t l e  biological  s ignif icance a and  is be l ieved  to  h a v e  been  
rep laced  b y  a de tox i fy ing  e n z y m e  4. I t  is w o r t h  m e n t i o n i n g  
t h a t  t h e  m e t h o d s  used in assessing a l i -es terase  ac t iv i ty ,  
w h e t h e r  m a n o m e t r i c ,  t i t r i m e t r i c  or color imetr ic ,  depended  
on  m e a s u r e m e n t s  of t h e  p r o d u c t s  of hydro lys i s  of t he  sub-  
s t r a t e s  used. 

The  fol lowing e x p e r i m e n t s  h a v e  been  m a d e  in o rder  to  
f ind  if t h i s  m a r k e d  d i s t i nc t i on  in a l i -es terase  a c t i v i t y  
b e t w e e n  r e s i s t an t  a n d  suscep t ib le  s t r a in s  is a t r ue  bio- 
chemica l  d i f ference or, an  a r t i f a c t  r e su l t ing  f rom t h e  shore- 
comings  of t he  m e t h o d s  used in e n z y m e  assay.  

The  S K  s t r a i n  of housef l ies  w h i c h  is v e r y  r e s i s t a n t  to  
O P  and  ch lo r ina t ed  h y d r o c a r b o n  insect icides,  was  used. 
I t s  a l i -es terase  a c t i v i t y  as m e a s u r e d  b y  t he  r a t e  of h y d r o -  
lysis of m e t h y l  a n d  e thy l  b u t y r a t e  is 1/5 t h a t  of con t ro l  
( W H O  s t a n d a r d  suscept ible) .  

Experiment I. Flies were in jec ted  i n t r a - t ho r ac i ca l l y  
w i t h  va r ious  doses of p h e n y l  ace ta te ,  m e t h y l  and  e thy l  
b u t y r a t e .  These  s u b s t r a t e s  fo rm w a t e r  emuls ions  a n d  
show a n  o p t i m u m  c o n c e n t r a t i o n  for  in  v i t ro  e x p e r i m e n t s  
of 9 • 10 -3, 4.8 X 10 -~ and  3 • i 0 - ~ M  respect ive ly .  The  
b lood  v o l u m e  of housefl ies  is r e l a t ed  to  b o d y  we igh t  a n d  
a v o l u m e  of 0.17 ~zl/mg b o d y  we igh t  ha s  a l r eady  been  
found  5. Accordingly ,  t he  flies used t h r o u g h o u t  t he  experi-  
m e n t s  w h i c h  weighed 18 mg, h a v e  a b lood  vo lume  of 
3.06 ~xl. The  c o n c e n t r a t i o n s  of t he  in jec ted  s u b s t r a t e s  
were  r ep re sen t ed  as f ina l  m o l a r  concen t r a t i ons .  Fo r  t h e  
a b o v e  subs t ra t e s ,  t he  o p t i m u m  c o n c e n t r a t i o n s  will be  
r e ached  b y  a n  in j ec t ion  of 0.003, 0.016 a n d  0.021 tzl respec-  
t ive ly .  T h e  r e l a t i on  be t w een  log s u b s t r a t e  c o n c e n t r a t i o n  
a n d  p e r c e n t a g e  of m o r t a l i t y  is i l l u s t r a t ed  in F igure  1 f rom 
w h i c h  i t  is obv ious  t h a t  t he re  is no dif ference in th i s  
respec t  beeween t h e  2 s t ra ins .  F u r t h e r m o r e ,  t ox i c i t y  of 
p h e n y l  a ce t a t e  h a p p e n e d  a t  f rom 8 t imes  t h e  o p t i m u m  
c o n c e n t r a t i o n  onwa r ds  whi le  t h a t  for m e t h y l  a n d  e thy l  

b u t y r a t e  a t  a p p r o x i m a t e l y  10 fold t he i r  o p t i m u m  con- 
cen t r a t ion .  

Experiment I I .  Flies were f u m i g a t e d  w i t h  e thy l  and  
m e t h y l  b u t y r a t e  in  a 60 cm 3 f u m i g a t i o n  c h a m b e r  a t  r oom 
t e m p e r a t u r e .  B o t h  esters  p r o v e d  v e r y  tox ic  f u m i g a n t s  
a n d  t h e  CT fac to r  m o r t a l i t y  r e l a t ionsh ip  is r ep re sen t ed  b y  
F igure  2 f rom which  no dif ference b e t w e e n  t he  2 s t r a ins  
can  be  revealed .  
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Fig. 2. Log CT factor plotted against % Kill. ----- ,  methyl buty- 
rate; --, ethyl butyrate; 0, susceptible; �9 resistant. 

Experiment I I I .  0.15 V1 of m e t h y l  b u t y r a t e  was  in jec ted  
in to  b o t h  s t r a ins  of flies. A v o l u m e  of 2 ~zl b lood  was 
r e m o v e d  a t  i n t e rva l s  of 5, 10 and  15 m i n  a n d  assayed  for 
t h e  es ter  in  a U n i c a m  s p e c t r o p h o t o m e t e r .  I t  has  been  
found  t h a t  t h e r e  is no t r ace  of t h e  es te r  in  t h e  b lood  of 
r e s i s t a n t  flies, 10 m i n  a f t e r  t he  in jec t ion  was m a d e  whi le  
t h e  suscep t ib l e  b lood  showed t races  of w h a t  m i g h t  be  
t he  es ter  or b u t y r i c  acid. B o t h  show the  same  m a x i m u m  
a b s o r p t i o n  p e a k  a t  210 nm.  

The  fac t  t h a t  t he  b iochemica l  di f ference be tween  t he  
2 s t r a in s  w i t h  respec t  to  t he  level  of a l i -es terase  a c t i v i t y  
is no t  ref lec ted  in t he  fa i lure  of t h e  O P  r e s i s t a n t  s t ra in ,  
or, t h e  s u p r e m a c y  of t he  suscept ib le  flies to  me tabo l i s e  
these  es ters  in  vivo,  ind ica te  t h a t  t he  a l i -es terases  in  b o t h  
s t r a ins  m u s t  be  equa l ly  act ive ,  bu t ,  pe rhaps ,  ac t  dif- 
ferent ly .  I t  m a y  be  r easonab le  to  a s sume  t h a t  whi le  these  
es ters  are me tabo l i zed  in suscept ib le  flies to  alcohol  a n d  
acid, t he  co r re spond ing  e n z y m e  in r e s i s t a n t  flies c o m b i n e  
w i t h  t h e m  to form inac t i ve  complexes .  Indeed ,  i t  m a y  be  
t h a t  t he  l a t t e r  p a t h w a y  is more  eff ic ient  t h a n  t he  fo rmer  
as i nd ica t ed  b y  t he  supposed  i n v o l v e m e n t  of t he  r e s i s t an t  
a l i -es terase  in  the  de tox i f i ca t ion  of O P  esters.  
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Fig. 1. Relation between substrate concentration (M) and toxicity. 
- - ' - - ,  phenyl acetate; --,  methyl butyrate; • OP resistant; 
O, susceptibie. 

Rdsumd. Des m o u c h e s  domes t iques  r6s i s t an tes  e t  non -  
r6s i s tan tes  ~ l ' o r g a n o p h o s p h a t e  on t  r6pondu  de fagon 
s emblab l e  ~ des t r a i t e m e n t s  var i6s  d ' e s te r s  a l ipha t iques .  
On sugg~re que l ' ac t iv i t6  a l ies t6ras ique  t rbs  fa ible  des 
mouches  r6s i s tan tes  ne  r6sul te  que des imper fec t ions  de 
la  m 6 t h o d e  d 'essai .  
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