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o x y h e m o g l o b i n  (Figure  2 A) a n d  f e r r ihemoglob in  (Figure  
2B) in g lyc ine-g lyc ina te  w i t h  P M B  ind ica t e  comple te  
s epa ra t i on  in to  2 new b a n d s  a f t e r  4 h for g lobin  a n d  
p a r t i a l  s e p a r a t i o n  in to  2 new b a n d s  for oxy-  a n d  ferri-  
h e m o g l o b i n  a f te r  4 h. T h e  new b a n d s  p r e s u m a b l y  cor- 
r e spond  to  t h e  eP~B_ an d  r 

Conclusions. Change  in c o n f o r m a t i o n  a n d / o r  increases  
in  d i ssoc ia t ion  t h a t  occur  in  h e m o g l o b i n  a t  p H  10.5 a n d  
t h a t  a p p e a r  in g lobin  upon  r e m o v a l  of t h e  he ine  resu l t  in  
g rea te r  r e a c t i v i t y  of t h e  s u l p h y d r y l  groups  t o w a r d  PMB.  
The  resul t s  r epo r t ed  he re in  are cons i s t en t  w i t h  t h e  g rea te r  
d issoc ia t ion  of h e m o g l o b i n  a t  a lka l ine  p H  2, ~ a n d  w i t h  t h e  
k n o w n  differences  in  c o n f o r m a t i o n  a n d  d issoc ia t ion  
b e t w een  globin  a n d  h e m o g l o b i n  15-~s. 

Rdsumd. La mesure  des t a u x  de r6ac t ion  des sulfhy-  
dryles  masqu6s  de l ' h6moglob ine  et  de la g lobine h u m a i n e s  
avec  le p - m e r c u r i c h l o r o b e n z o a t e  m o n t r e  que  ce t a u x  de 
r6ac t ion  est  p lus  g r a n d  en t a m p o n  g lyc ine-g lyc ina te  au  p H  
10,5 q u ' e n  t a m p o n  p h o s p h a t e  au  p H  7. I1 est  p lus  g r a n d  
pou r  la g lobine que p o u r  l ' h6moglobine ,  dans  les m~mes 
condi t ions .  Le t i t r ag e  des groupes  de su l fhydry les  
dibres>> dans  le d imgre  d ' h6mog lob ine  p r6sen t  en t a m p o n  
g lyc ine-g lyc ina te  au  pI-I 10,5 ind ique  la pr6sence d ' u n  te l  
g roupe  ce qui  fa i l  supposer  que  l 'esp~ce en  ques t ion  est  le 
d im~re  ~1 ~1. 
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Fig. 2. Starch gel electrophoresis of HbO~, and ferrihemoglobin, 
4 mg/mI, in glycine-glycinate buffer with and without NaC1, 0.5 M, 
treated with PMB 10 moles/Hb tetramer after 4 h incubation at 
room temperature. Nigrosine stain: A) HbO 2 in glycine-glyeinate 
buffer, pH 10.5,~x = 0.1. a) HbO~ + P3/[B + NaC1; b) HbO 2 + PMB, 
no NaC1. B) Ferrihemoglobin in glycine-glycinate buffer, pH 10.5, 
lx = 0.1. a) ferriHb + PMB + NaC1; b) ferriHb + PMB, no NaC1. 
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The Effect of Oxygen on the Hemoglob in -B ind ing  

Ear l i e r  i t  was  d e m o n s t r a t e d  t h a t ,  d e p e n d i n g  on  t h e  
p h e n o t y p e ,  t he  p e r o x y d a s e  a c t i v i t y  of t h e  h a p t o g l o b i n -  
h e m o g l o b i n  complex  fo rmed  in  s e rum h e a t - t r e a t e d  a t  
56 ~ decreases  2. Para l l e l  w i t h  t he  decrease  of pe roxydase  
ac t iv i ty ,  a n d  l ikewise d e p e n d i n g  on  t he  p h e n o t y p e ,  t h e  
h e m o g l o b i n - b i n d i n g  capac i t y  (HbBC) of h a p t o g l o b i n  
decreases~. I n  t he  same  s t u d y  i t  was  also d e m o n s t r a t e d  
t h a t  t he  decrease  of H b B C  due  to  of h e a t  t r e a t m e n t ,  
m i g h t  be  r e s to red  comple t e ly  in  t h e  case of p h e n o t y p e  
H p  1-1 and  p a r t i a l l y  in  t h e  case of p h e n o t y p e  H p  2-1 an d  
H p  2-2, if in to  t h e  h e a t - t r e a t e d  s e rum a n  oxygen  s t r e a m  
was le t  in  for 10 min2.  The  p r e s e n t  s t u d y  discusses t h e  
effect  of oxygen  on  H b B C  of n a t i v e  serum.  

Method. Sera  of ali  3 p h e n o t y p e s  were d iv ided  in to  2 
par t s .  One p a r t  was  left  u n t r e a t e d ,  t he  second o x y g e n a t e d  
for 10 mil l  in  a t u b e  m e a s u r i n g  15 X 105 m m .  The  a m o u n t  
of oxygen  was 0.6 to  0.8 1 in to ta l ,  A t  in te rva l s ,  t he  scum 

Capacity of Haptoglobins  

produced  was des t royed  w i t h  a P a s t e u r ' s  p ipe t te ,  a n d  
a f t e r  o x y g e n a t i o n  comple te ly  d i s ap p ea red  b y  cen t r i fuga-  
t ion.  T h e n  t h e  H b B C  of b o t h  t h e  n a t i v e  a n d  o x y g e n a t e d  
samples  was d e t e r m i n e d  on t h e  agar -p la tes  of the  HYLAND'S 
' h a p t o g l o b i n  e lec t rophores i s  t e s t ' .  

Results. I t  was found  in all sera of t h e  3 p h e n o t y p e s  
t h a t  t h e  H b B C  of o x y g e n a t e d  samples  increased  as 
c o m p a r e d  to  t h e  or ig ina l  H b B C  of serum.  The  increase  
was m o s t  d i s t i nc t  in  sera  of t h e  p h e n o t y p e  l i p  1-1: 
20-40 mg/100  m1 HbBC.  The  F igu re  shows t h e  va lue  of 
Hb]3C in t h e  n a t i v e  a n d  o x y g e n a t e d  sample  of s e rum of 
t h e  p h e n o t y p e  H p  1-1. 

1 0. HEV~R, Experientia 29, 1023 (1973). 
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(Brugge 1974). 
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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). 


