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S o d i u m  Azide ,  an Eff ic ient  Inh ib i tor  of P r o t e i n  D i a z o t i z a t i o n  

The  coupl ing  of d i a z o n i u m  sa l t s  w i t h  a r o m a t i c  com- 
p o u n d s  ha s  been  wide ly  used for t h e  i n t r o d u c t i o n  of 
h a p t e n i c  g roups  or o t h e r  subs t ances  e.g., r ad i oac t i ve  
m a t e r i a l  in to  p r o t e i n  ~, ~. T he  r e su l t i ng  azo c o m p o u n d s  are 
s t rong ly  colored a n d  t h e  i n t e n s i t y  of t h e  color is a guide  
to t he  progress  of t h e  reac t ion .  The  color genera l ly  devel-  
ops i m m e d i a t e l y  a f t e r  t h e  so lu t ions  c o n t a i n i n g  p r o t e in  
a n d  t he  d i a z o n i u m  sa l t  are  m i x e d  b u t  t he  r eac t i on  m a y  
no t  be  comple t ed  for 24 h a . Therefore ,  t he  r eac t i on  m u s t  
be  t e r m i n a t e d  a f te r  a n  a p p r o p r i a t e  i n t e r v a l  in  o rder  to  
ach ieve  a c o n s t a n t  e x t e n t  of d i a z o t i z a t i o n  of t he  p ro te in .  

The  r eac t i on  is c o m m o n l y  t e r m i n a t e d  b y  a d d i t i o n  of 
aqueous  resorc inol  in  a n  a m o u n t  equa l  to  a h u n d r e d - f o l d  
mo la r  excess ove r  t h e  a r o m a t i c  a m i n e  4. However ,  resor-  
cinol  is poor ly  soluble  a n d  m a y  p r ec i p i t a t e  p ro t e in s  f rom 
the  solut ion.  D u r i n g  a search  for  a n  accep tab l e  s u b s t i t u t e  
we found  sod ium azide to  be  a n  eff ic ient  i n h i b i t o r  of 
p ro t e in  d iazo t i za t ion .  S o d i u m  azide is h i g h l y  soluble  even  
in h i g h  c o n c e n t r a t i o n s  a n d  in usa l ly  emp loyed  a m o u n t s  
has  no  effect  on p r o t e i n  solubi l i ty .  

The  i n h i b i t o r y  effect  of sod ium azide was s tud ied  b y  
p r e p a r i n g  0.5 ml  a l i quo t s  of pooled  h u m a n  se rum con- 
t a in ing  va r ious  a m o u n t s  (1-20 m g / m l  serum) of sod ium 
azide (Fisher  Scientif ic,  New Jersey)  and  chi l l ing t h e m  in 
ice. A so lu t ion  of sulfani l ic  acid ( A R  Grade,  Mal l inckrod t ,  
St. Louis)  was  p r e p a r e d  b y  d i sso lv ing  100 m g  sulfani l ic  
acid in  10 ml  1N h y d r o c h l o r i c  acid. So lu t ions  of sulfani l ic  
acid (8 ml), 10% sod ium n i t r i t e  (8 ml), 0.2 M p H  8.6 
b o r a t e  buf fe r  (8 ml) a nd  1 N sod ium h v d r o x i d e  (7.5 ml) 
were t r a n s f e r r e d  in to  s epa ra t e  t e s t  t u b e s  and  chi l led  in 
ice. The  so lu t ions  of sulfani l ic  acid a n d  sod ium n i t r i t e  
were mixed  for 1 ra in  to  p r e p a r e  d iazo t i zed  sulfani l ic  acid 
(DSA). The  so lu t ions  of sod ium h y d r o x i d e  a n d  b o r a t e  
buffer  were t h e n  m i x e d  a n d  t h e  m i x t u r e  was a d d e d  to  t he  
so lu t ion  of DSA.  The  p H  of t h e  r e su l t i ng  so lu t ion  was 
checked  and,  if necessary ,  a d j u s t e d  to 8.6 w i t h  a d d i t i o n a l  
1 N sod ium hydrox ide .  2 m l  of t h e  f resh ly  p r e p a r e d  D S A  
(con ta in ing  t he  e q u i v a l e n t  of a p p r o x i m a t e l y  5 m g  sulfa- 
ni l ic  acid) p H  8.6 were  a d d e d  to each  a l i quo t  of s e rum 
a n d  m i x e d  b y  4-5  inve r s ions  of t he  t e s t  t ube .  A n  o range  
color deve loped  i m m e d i a t e l y  b u t  i ts  i n t e n s i t y  decreased  
w i t h  inc reas ing  c o n c e n t r a t i o n  of sod ium azide. T he  ali- 
quo t s  were k e p t  for  15 ra in  in  ice a n d  for  a f u r t h e r  12-16 h 
a t  r o o m  t e m p e r a t u r e .  A n  a s se s smen t  of t he  e x t e n t  of t he  

d i azo t i za t i on  of p ro t e in s  was m a d e  b y  s p e c t r o p h o t o m e t r i c  
d e t e r m i n a t i o n  of t he  a b s o r b a n c e  a t  352 ~. The  a b s o r b a n c e  
of s e rum d iazo t ized  in  t h e  p resence  of va r ious  concen-  
t r a t i ons  of sod ium azide is i l l u s t r a t ed  in t he  Figure .  A t  t h e  
e m p l o y e d  c o n c e n t r a t i o n s  n e i t h e r  t h e  so lu t ion  of D S A  no r  
t he  so lu t ion  of s e rum a n d  sod ium azide h a d  pe rcep t ib l e  
a b s o r p t i o n  a t  352 ~. Comple te  i n h i b i t i o n  of t he  d iazot i -  
za t ion  of s e rum p ro t e in s  occur red  a t  a c o n c e n t r a t i o n  of 
godium azide of 0.75 m g / m l  of t h e  r eac t i on  mix tu re .  
Lesser  i n h i b i t i o n  of t he  r eac t i on  occur red  w i t h  lower 
c o n c e n t r a t i o n s  of azide as d e t e r m i n e d  b y  t h e  c h a n g e  in  
a b s o r b a n c e  (Figure) .  

I n  a s u b s e q u e n t  expe r imen t ,  inc reas ing  a m o u n t s  of 
sod ium azide were  added  to  2 m l  a l iquo ts  of f reshly  
p r e p a r e d  so lu t ions  of D S A  p H  8.6. E a c h  a l iquo t  was  t h e n  
a d d e d  to  a 0.5 m l  v o l u m e  of s e r u m  a n d  t h e  r eac t ion  
al lowed to  p roceed  for  12-16 h. I t  was  aga in  found  t h a t  
sod ium azide i n h i b i t e d  t he  d i azo t i za t ion  of p ro te in .  The  
e x t e n t  of i n h i b i t i o n  for s imi la r  a m o u n t s  of sod ium azide 
co r re sponded  to  t h a t  ach ieved  in t h e  p rev ious  expe r imen t .  
Comple te  i n h i b i t i o n  occur red  a t  a c o n c e n t r a t i o n  of sod ium 
azide of 0.75 m g / m l  of t he  r eac t ion  mix tu re .  B y  con t ras t ,  
t h e  a b s o r b a n c e  of s e rum p ro t e ins  coupled  w i t h  t h e  D S A  
d id  n o t  decrease  d u r i n g  i n c u b a t i o n  in t he  p resence  of 
s o d i u m  azide in c o n c e n t r a t i o n s  up  to  25 m g / m l  of t h e  
r eac t ion  mix tu re .  Therefore ,  sod ium azide p r e s u m a b l y  
caused  no  u n c o u p l i n g  of sulfani l ic  acid f rom se rum 
pro te ins .  

S o d i u m  azide p r o b a b l y  i nh ib i t s  t h e  d i azo t i za t ion  of 
p ro t e in s  b y  r eac t i ng  w i t h  t h e  d i a z o n i u m  ion a. The  r eac t ion  
of t he  azide  w i t h  t h e  d i a z o n i u m  ion occurs  a t  approx i -  
m a t e l y  e q u i m o l a r  concen t r a t i ons .  Our  f ind ings  i nd ica t e  
t h a t  sod ium azide is a n  eff ic ient  i n h i b i t o r  of t h e  d iazot i -  
za t ion  of p ro te in .  I t s  usefulness  is e n h a n c e d  b y  i ts  r e a d y  
a v a i l a b i l i t y  a n d  low cost.  

However ,  t h e  a d d i t i o n  of sod ium azide to  biological  
ma te r i a l s  can  r e n d e r  t h e m  u n s u i t a b l e  for  d iazo t iza t ion .  
A n  i n d i s c r i m i n a t e  use of azide as a p r e s e r v a t i v e  e.g., of 
commerc i a l  reagents ,  is the re fo re  to  be  avo ided  ~. 

Rdsumd. L'az ide  de sod ium est  u n  i n h i b i t e u r  tr~s efii- 
cace de la r6ac t ion  de d iazo ta t ion .  I1 r6agi t  avec  l ' ion  de 
d i a z o n i u m  k des molar i t6s  a p p r o x i m a t i v e m e n t  6gales. 
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Figure illustrates the decreased absorbance at 352 [x of a solution of 
serum which has been allowed to react with a constant amount of 
diazotized sulfanilie acid in the presence of various concentrations of 
sodium azide. 
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