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Suppressed Reduction of Nitroblue Tetrazolium by 
Receiving Steroids 

Most  p a t i e n t s  w i t h  acu t e  b a c t e r i a l  i n fec t ions  d e m o n -  
s t r a t e  a n  inc reased  r e d u c t i o n  of n i t r o b t u e  t e t r a z o l i u m  
(N]3T) b y  t h e i r  p o l y m o r p h o n u c l e a r  n e u t r o p h i l s  i. T h e  
m e t a b o l i c  e v e n t s  of b a c t e r i a l  p h a g o c y t o s i s  a n d  in t race l lu -  
la r  k i l l ing  resu l t  in  conve r s ion  of colorless N B T  to  easi ly 
iden t i f i ed  b l a c k  f o r m a z a n  depos i t s  w i t h i n  t h e  c y t o p l a s m  
of a large  p r o p o r t i o n  of t h e  neu t r oph i l s ,  a n d  t h e  percen-  
tage  of ' pos i t ive '  cells c a n  be  c o u n t e d  on  a p e r i p h e r a l  b lood  
smear .  Therefore ,  t h e  N B T  t e s t  h a s  been  p roposed  as a 
r a p i d  m e t h o d  for  d i s t i ngu i s h i ng  b e t w e e n  p a t i e n t s  w i t h  
a c u t e  b a c t e r i a l  i n fec t ions  a n d  those  w h o  h a v e  fever  or  
l eukocy tos i s  f rom o t h e r  causes.  

W o r k  in our  l a b o r a t o r y  con f i rms  the se  obse rva t ions .  
However ,  s te ro id  t h e r a p y ,  even  of s h o r t  d u r a t i o n ,  is f ound  
to suppress  t he  N B T  t e s t  of in fec ted  p a t i e n t s  to  t h e  level  
of un in fec t ed  controls .  

Methods. Subjec t s  s t ud i ed  were  hosp i t a l i zed  a d u l t  pa-  
t i e n t s  w i t h  b o t h  c l in ical  a n d  l a b o r a t o r y  ev idence  of acu te  
b a c t e r i a l  infect ion.  Of t h e  21 p a t i e n t s  w i t h  bac t e r i a l  in-  
fect ion,  6 were r ece iv ing  s te ro ids  w h e n  t h e y  b e c a m e  in- 
fected,  a n d  1 p a t i e n t  was  t r e a t e d  w i t h  s te ro ids  a f t e r  in-  
fec t ion  deve loped .  T h e  s e v e r i t y  of i n fec t ion  as  welt  as  t he  
p resence  of u n d e r l y i n g  d isease  was  s imi l a r  in  t h e  s te ro id  
a n d  non - s t e ro id  groups .  A con t ro l  g roup  of 16 i nd i v i dua l s  
was  compr ized  of s imi l a r  aged  non - in fec t ed  p a t i e n t s  or pa-  
t i e n t s  w i t h  v i r a l  i l lness.  F e v e r  a n d  leukocytos i s  were  com- 
m o n  in al l  groups .  
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N B T  scores r a n g i n g  f rom 16% to 52% (Figure) .  Those  w i t h  
b a c t e r i a l  in fec t ions  who  were  on  s t e ro id  t h e r a p y  h a d  N B T  
scores r a n g i n g  f rom 4 %  to  8%.  T h e  scores of con t ro l  or  
n o n - i n f e c t e d  p a t i e n t s  r a n g e d  f rom 2% to  8%.  (Severa l  of 
t h e  non - in f ec t ed  p a t i e n t s  were also on  s te ro id  t h e r a p y ,  
n o t e d  b y  open  circles in  t h e  Figure) .  The  a c t u a l  suppres -  
s ion of t h e  N B T  score b y  s te ro ids  is i l l u s t r a t ed  in 1 p a t i e n t  
who  fal ls  in to  b o t h  groups,  bac t e r i a l  in fec t ion  w i t h  a n d  
w i t h o u t  s t e ro ids  (a r row in the  Figure) .  

Discussion. P h a g o c y t o s i s  is a c c o m p a n i e d  b y  a n u m b e r  
of m e t a b o l i c  e v e n t s  w i t h i n  t h e  p o l y n l o r p h o n u c l e a r  neu t ro -  
ph i l :  i nc reased  oxygen  c o n s u m p t i o n ,  s t i m u l a t i o n  of t he  
hexose  m o n o p h o s p h a t e  s h u n t ,  o x i d a t i o n  of r educed  n ico;  
t i n a m i d e  a d e n i n e  d inuc leo t ide  (NADH) ,  a n d  t h e  p roduc -  
t ion  of h y d r o g e n  pe rox ide  2. The  p r o d u c t i o n  of h y d r o g e n  
pe rox ide  h a s  been  l inked  to t he  i n t r ace l lu l a r  k i l l ing  of 
b a c t e r i a  8. D u r i n g  these  processes  t he  dye  N B T  is reduced,  
a n d  t h e  r e su l t i ng  b l ack  depos i t s  in t he  n e u t r o p h i l  cy to-  
p l a s m  can  t h u s  serve  as a m a r k e r  for t he  m e t a b o l i c  even ts .  

T h e  inc reased  N B T  score wh ich  resu l t s  f rom the  m e t a -  
bol ic  ac t iv i t i e s  of t h e  n e u t r o p h i l s  in  bac t e r i a l  in fec t ion  ha s  
b e e n  sugges ted  as a d i agnos t i c  a id  to  d i f f e r e n t i a t e  such  
in fec ted  p a t i e n t s  f rom those  w i t h  fever  or  l eukocy tos i s  due  
to  o t h e r  causes  1. B o t h  n o r m a l  con t ro l s  a n d  p a t i e n t s  w i t h  
n o n b a c t e r i a l  i l lness  h a v e  been  found  to h a v e  re s t ing  N B T  
scores be low 10%, whi le  bac t e r i a l  in fec t ion  usua l ly  re- 
su l t s  in  ove r  15% of t h e  n e u t r o p h i l s  c o n t a i n i n g  b l a c k  
f o r m a z a n  deposi ts .  

Fa l se  pos i t ive  resu l t s  h a v e  been  r e p o r t e d  in n o r m a l  
n e w - b o r n s  4, in  Ched iak  Higash i  S y n d r o m e  5, a n d  a f t e r  
t y p h o i d  vacc ine  5. Fa lse  n e g a t i v e  resu l t s  h a v e  b e e n  f o u n d  
in ch ron ic  g r a n u l o m a t o u s  disease of  ch i ldhood ,  l i p o c h r o m e  
h is t iocytos i s ,  a n d  a f t e r  a n t i b i o t i c  t h e r a p y  s To t h i s  l is t  we 
can  n o w  add  t h e  false n e g a t i v e  score found  in in fec ted  pa -  
t i e n t s  rece iv ing  s te ro id  t h e r a p y .  Since h y d r o c o r t i s o n e  in- 
h i b i t s  N A D H  ox idase  in v i t r o  v, th i s  is a sugges ted  me-  
c h a n i s m  for in  v i v o  N B T  suppress ion .  

Zusammen/assung. Die N e u t r o p h i l e n  v o n  P a t i e n t e n  m i t  
I n f e k t i o n s k r a n k h e i t e n  ze ig ten  v e r r i n g e r t e  R e d u k t i o n  v o n  
N B T ,  w e n n  die P a t i e n t e n  zu r  g le ichen Zei t  S t e r o i d h o r m o -  
ne  e rh ie l t en .  
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V e n o u s  b lood  was  co l lec ted  in  h e p a r i n i z e d  t u b e s  a n d  
processed  w i t h i n  30 rain.  0.1 ml  of b lood  was  a d d e d  to  
0.1 m l  of N B T  m i x t u r e  (Genera l  B iochemica l s )  a cco rd ing  
to  t h e  m e t h o d  of  PARK I, t h e n  i n c u b a t e d  a t  37°C for 1 h. 
Cover  s l ip  p r e p a r a t i o n s  were m a d e  a n d  c o u n t e r s t a i n e d  w i t h  
VVright -Giemsa s ta in .  100 n e u t r o p h i l s  were  coun ted ,  and  
t h e  p e r c e n t  c o n t a i n i n g  b l a c k  depos i t s  of r educed  N B T  no-  
t ed  as ' N B T  score ' .  

Results. P a t i e n t s  w i t h  acu t e  b a c t e r i a l  in fec t ions  h a d  
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