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The m e t h o d  of oxygena t ion  influences t he  results.  The 
t r e a t m e n t  w i th  a smaller  q u a n t i t y  of oxygen  leads to  an 
inc rease  of lesser degree. I t  seems to be necessary  to 
s t andard ize  t he  condi t ions  of oxygenat ion .  Only in th is  
m a n n e r  would it be possible to set t le  def ini te ly  w h e the r  
the  ra te  of H b B C  increased by  oxygen  t r e a t m e n t  is 
corre la ted wi th  the  p h e n o t y p e  or not.  I t  m a y  be as sumed  
t h a t  a re la t ion  exis ts  be tween  the  two features  of hap to -  
globins descr ibed:  the  sensibi l i ty  to  hea t  and  the  de- 
p en d en cy  f rom oxygen.  At  p resen t  there  is no exp lana t ion  
avai lable for these  phenomena .  

HbBC (mg/100 ml) 

The HbBC of the same serum increases after 10 min oxygenation. 

Rdsumd. Sous l 'e f fe t  de l'oxyg@ne l'<~hemoglobin 
b inding  capacity~> des hap tog lob ines  du sgrum nat i f  
augmente .  
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Effect of Methylendioxyphenyl  Synergists  on M e t a b o l i s m  of  C a r b a r y l  b y  A s p e r g i l l u s  t e r r e u s  1 

Methy lened ioxypheny l  compounds  were originally 
developed for use w i th  t he  p y r e t h r i n  insect icides as 
synergists .  However ,  it  was found  t h a t  t h e y  also possess 
the  abi l i ty  to  synergize ca rbama te  insecticides.  Especial ly,  
these  synergis ts  are capable  of enhanc ing  the  tox ic i ty  of 
carbaryI  (1-naphthyl  N-me thy l ca rbama te )  toward  house- 
flies which  eff icient ly de tox ica te  the  insecticide as an 
inh ib i to r  of cholinesterase.  

W h e n  m e t h y l e n e d i o x y p h e n y l  synergis ts  were added  to 
a ld r in - t rea ted  soils, the  convers ion  of a ldr in  to  dieldrin 
was inhibited~.  In  expe r imen t s  wi th  cul ture media  con- 

ra ining microorganisms,  i t  appeared  t h a t  the  inhib i t ion  of 
the  convers ion of a ldr in  to  dieldrin occurred t h ro u g h  an 
effect  of sesamex on microorganisms,  p r imar i ly  bacter ia .  
L ich tens te in  et  al. concluded t h a t  the  chemical  m a y  
e i ther  inh ib i t  the  enzyme sys t em responsible  for the  

1 Authorized for publication on 10 July 1974 as paper number 4732 
in the journal series of the Pennsylvania Agricultural Experiment 
Station. 
E. P. LICHTENSTEI~r K. R. SCHULZ and G. T. COWLEY, J. econ. 
Entom. 56, 485 (1963). 
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Fig. 1. Effect of different concemtrations of sesamex on metabolic transformation of earbaryl by A spergillus terreus (Thin-layer chromatography 
of ether extract from growth medium after 10 days of growth). 
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Fig. 2. Influence of Aspergillus terreus on the transformation of earbaryl without and with sesamex and sesamol after various time intervals. 
(Thin-layer chromatography of ether extract from growth medium.) 

biological  ox ida t i on  of a ldr in ,  or reduce  t he  n u m b e r  of 
m ic roo rgan i sms  c o n t a i n i n g  t h i s  enzyme.  

M e t h y l c a r b a m a t e  c o m p o u n d s  are p a r t i c u l a r l y  in ter -  
es t ing  for  synerg i s t i c  s tud ies  because  m a n y  of t h e m  
r e spond  s t rong ly  to  synerg i s t s  3. Since i t  was  shown  in our  
l a b o r a t o r y  t h a t  va r ious  soil m ic roo rgan i sms  are capab le  
of decompos ing  t he  insect ic ide  carbary l4-% i t  was  of 
i n t e r e s t  to  e luc ida te  w h e t h e r  m e t h y l e n e d i o x y p h e n y l  
synerg i s t s  in te r fe re  in  t he  m e t a b o l i c  a c t i v i t y  of these  
mic roorgan i sms .  

Fo r  t h i s  pu rpose  a s t r a in  of t h e  fungus  Aspergillus 
terreus whose  ca rba r y l - decom pos i ng  cha rac te r i s t i c s  were 
p rev ious ly  descr ibed7 se rved  as t he  t e s t  o rganism.  Sesa- 
m e x  a n d  i ts  a n t i - o x i d a n t  b r e a k d o w n  p r o d u c t  sesamol  were 
used as m e t h y l e n e d i o x y p h e n y l  synergis ts .  T he  fungus  was 
g rown  in a n u t r i e n t  m e d i u m  7 c o n t a i n i n g  c a r b a r y l  or a 
synerg i s t  a lone  or a c o m b i n a t i o n  of t he  two compounds .  
All chemica ls  were s ter i l ized b y  m e m b r a n e  f i l t r a t i on  
(0.22 ~zm pore  size, Mill ipore Corp., Bedford ,  Mass.). The  
m e d i a  were inocu la t ed  w i t h  spores  f rom a s l an t  cu l tu re  
a n d  i n c u b a t e d  on  a r o t a r y  s h a k e r  a t  28~ T he  cu l tu re  
f i l t r a tes  were e x t r a c t e d  w i t h  e thy l  e the r  for i den t i f i ca t ion  
of t h e  me tabo l i t e s .  An  a l iquo t  of t he  c o n c e n t r a t e d  e t h e r  
e x t r a c t  was  ana lyzed  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  
e m p l o y i n g  e t h e r  : h e x a n e  (4:1, v /v)  as deve lop ing  sys tem.  
Subsequen t ly ,  t h e  p la tes  were s p r ayed  w i t h  a 15% po tas -  
s ium h y d r o x i d e  solut ion,  a i r-dr ied,  sp rayed  w i t h  1 M 
acet ic  acid in  m e t h a n o l ,  a n d  0.1% m e t h a n o l i c  p -n i t ro -  
b e n z e n e d i a z o n i u m  f luobora t e  for  v i sua l i za t ion  of n a p h -  
t ho l - r e l a t ed  spots .  

C a r b a r y l  was m e t a b o l i z e d  b y  t h e  fungus  A. terreus to 
1 - n a p h t h y l  c a r b a m a t e  and  1 - n a p h t h y l  N - h y d r o x y m e t h y l -  
c a r b a m a t e  a f te r  8 days  of i ncuba t i on ,  b u t  t h e  a d d i t i o n  of 
t h e  syne rg i s t  s e samex  a t  a c o n c e n t r a t i o n  of 50 a n d  
100 p p m  caused  p a r t i a l  i n h i b i t i o n  a n d  a c o n c e n t r a t i o n  of 
200-500 p p m  comple te ly  i n h i b i t e d  t h e  conve r s ion  of 
c a r b a r y l  to  i ts  m e t a b o l i t e s  (Figure  1). W h e n  A. terreus was 
cu l t u r ed  in a g r o w t h  m e d i u m  c o n t a i n i n g  sesamex a n d  

sesamol,  t h e  synerg i s t s  d i s appea red  a f t e r  p ro longed  
i ncuba t i on .  Th i s  was  a p p a r e n t l y  caused  b y  t he  me tabo l i c  
a c t i v i t y  of the  fungus.  In  a n  e x p e r i m e n t  in  wh ich  sesamex 
a n d  sesamol  were added  a t  a c o n c e n t r a t i o n  of 100 p p m  
t o g e t h e r  w i t h  ca rbary l ,  sesamex was cons ide rab ly  r educed  
whereas  sesamol  was n o t  d e t e c t a b l e  a f t e r  12 days  incuba-  
t i on  (Figure  2). However ,  i t  appea r s  t h a t  sesamol  was 
more  effect ive  as a n  i n h i b i t o r  t h a n  sesamex,  since on ly  
a f te r  12 days  t he  occurrence  of 1 - n a p h t h y l  N - h y d r o x y -  
m e t h y l c a r b a m a t e  was de tec tab le ,  whi le  w i t h  sesamol  i t s  
f o r m a t i o n  was obse rved  a f t e r  8 days.  

The  descr ibed  e x p e r i m e n t s  lead to  t he  conclus ion t h a t  
m e t h y l e n d i o x y p h e n y l  synerg i s t s  exer t  a n  i n h i b i t o r y  effect  
on  t he  t r a n s f o r m a t i o n  of c a r b a r y l  b y  A. terreus, b u t  s ince 
t h e y  can  also be  me tabo l i z ed  b y  t h e  fungus,  t h e i r  effec- 
t iveness  as synerg i s t s  is l im i t ed  b y  the i r  fa l l ib i l i ty  to  
mic rob ia l  a t t a ck .  

Zusammenfassung. Die M e t h y l e n d i o x y p h e n y l - S y n e r -  
g is ten  Sesamex  u n d  Sesamol  h e m m e n  die U m w a n d l u n g  
des Insek t i z ids  Ca rba ry l  ( 1 - N a p h t h y l - N - M e t h y l c a r b a m a t )  
zu N - H y d r o x y m e t h y l c a r b a m a t  u n d  1 - N a p h t h y l c a r b a m a t  
bet  Aspergillus terreus. Die W i r k u n g  der  be iden  Syner -  
g i s ten  is t  j edoch  yon  beg renz t e r  Dauer ,  da  sie d u r c h  den  
Pi lz  m e t a b o l i s i e r t  werden.  
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