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Semiquantitative Assay 
Modification of the MOTULSKY Test 

of Erythrocyte Glucose-6-phosphate D e h y d r o g e n a s e  A c t i v i t y  b y  a N e w  

TSNZ a n d  BETKE z,~ modi f ied  in 1961 t h e  o r ig ina l  
sc reen ing  t e s t  desc r ibed  b y  MOTULSKY 3 i n to  a semi-  
q u a n t i t a t i v e  m e t h o d  for  t h e  e v a l u a t i o n  of r ed  cell glucose- 
6 - p h o s p h a t e  dehyd rogenase .  T h e  m o d i f i c a t i o n  cons is t s  of 
t h e  d e c o l o u r a t i o n  of m e t h y l e n e  b lue  i n s t e a d  of b r i l l a n t -  
k resy l  blue,  t he  use  of a s t a n d a r d i z e d  l i g h t  source  s t imu-  
l a t i n g  N A D P  r e d u c t i o n  a n d  a CO pe r su f f l a t i on  p r o d u c i n g  
t h e  anae rob i c  cond i t ion .  B y  th i s  t echn ic  v a l u a b l e  semi-  
q u a n t i t a t i v e  r e su l t s  are  o b t a i n e d  a n d  a m a r k e d l y  de-  
c reased  or  inc reased  e n z y m e  a c t i v i t y  is easi ly  d e t e c t e d  4. 
I n  c l inical  p rac t i ce  t h e  m e t h o d  can  the re fo re  b e  used  for 
t h e  e v a l u a t i o n  of a n  inc reased  e n z y m e  ac t iv i ty ,  i.e. of a 
r educed  m e a n  cell age as well. Howeve r ,  t he  need  of  a 
CO source  c o n s t i t u t e s  t h e  d i s a d v a n t a g e  of t h e  m e t h o d  in 
hosp i t a I  l a b o r a t o r i e s  as t h e  c u r r e n t  ga s  is m o s t l y  de tox i -  
fled. W e  t h u s  i n v e s t i g a t e d  t h e  a c c u r a c y  of t h e  s a m e  t e s t  
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Fig. 1, Red cell G-6-PD activity in 150 hematologically healthy 
aduIts measured by the modified dye test. 
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Fig. 2. Comparison of the red cell G-6-PD values measured by the 
modified dye test (ordinate) and exact spectrophotometrical deter- 
mination of the NADP reduction (abscissa) in 45 persons with 
different enzyme activity. 

r ep lac ing  t h e  CO pe r su f f l a t i on  b y  a s u p e r n a t a n t  l aye r  of 
l iqu id  p a r a f f i n  as  o r ig ina l ly  desc r ibed  b y  MOTULSKY. A 
m o r e  c o n c e n t r a t e d  h e m o l y s a t e  is used a n d  a n  empi r i ca l  
coeff ic ient  a l lows t h e  e n z y m e  a c t i v i t y  to  be  ca l cu l a t ed  in 
IU .  T h e  less s t r i c t  a n a e r o b i c  c o n d i t i o n  p ro longs  t h e  reac-  
t i on  t i m e  f rom 6 -40  m i n  on ly  to  15-45 in in  w i t h o u t  in- 
f luenc ing  t h e  a c c u r a c y  of t he  resul ts .  

Metho& 0.1 ml  cap i l l a ry  b lood or c i t r a t e d  v e n o u s  b lood  
is h e m o l y s e d  in  5 m l  des t i l led  wate r .  T h e  h e m o g l o b i n  con-  
c e n t r a t i o n  is r o u g h l y  a d j u s t e d  in to  t he  r a n g e  of 200 to  
350 r a g %  b y  a d d i n g  w a t e r  a n d  m e a s u r e d  b y  t h e  hemig lo-  
b i n c y a n i d e  m e t h o d .  I n  a t e s t  t u b e  of I cm d i a m e t e r  t h e  
fol lowing m i x t u r e  is p r e p a r e d :  1.0 ml  h e m o l y s a t e  + 0,2 m l  
Tris buf fe r  p H  7.6 0 . 7 4 M  + 0.1 m l  1 g %  G - 6 - P - N a  solu- 
t i o n  (10 m g / m l ) +  0.1 m l  50 r a g %  N A D P  so lu t ion  
(0.5 mg /ml )  + 0.25 mt  m e t h y l e n e  b lue  so lu t ion  1 0 - 3 M  
(0.374 mg/ml ) .  Af t e r  ca re fu l ly  s t i r r ing ,  t h e  so lu t ion  is 
covered  w i t h  1 m l  l iquid  paraf f in ,  i n c u b a t e d  in  a w a t e r  
b a t h  a t  37 °C a n d  f rom one  side i l l u m i n a t e d  b y  a 100 V¢ 
b u l b  p laced  a t  10 c m  d i s t ance .  T h e  t i m e  r equ i r ed  for  
comple t e  deco lou ra t ion  of t h e  m e t h y l e n e  b lue  is recorded.  
T h e  e n z y m e  a c t i v i t y  c an  be  ca l cu l a t ed  u s ing  t h e  fol lowing 
f o r m u l a  (120/IT - HI)  = I U  (T = t i m e  in minu te s ,  H 
h e m o g l o b i n  c o n c e n t r a t i o n  of t h e  h e m o l y s a t e  in  g/100 ml,  
120 = empi r ica l  coeff icient) .  

Results. T h e  red  cell  G - 6 - P D  a c t i v i t y  f o u n d  in  150 
h e m a t o l o g i c a l l y  h e a l t h y  a d u l t s  are  expressed  in F igu re  1. 
T h e  m e a n  a c t i v i t y  is 19 I U  a n d  t he  2 s r a n g e  14-24 IU.  
I n  F igu re  2 t h e  va lues  of 45 b lood  samples  w i t h  low, 
n o r m a l  a n d  inc reased  e n z y m e  a c t i v i t y  a re  p l o t t e d  a g a i n s t  
t h e  e x a c t  va lues  f o u n d  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 on  of t he  N A D P  r e d u c t i o n  a t  a w a v e - l e n g t h  of 340 nm.  
T h e  fa i r ly  good co r r e l a t i on  indica tes ,  t h a t  t h e  modi f i ed  
dye  t e s t  is a v a l u a b l e  s e m i q u a n t i t a t i v e  m e t h o d  for  cl inical  
purposes .  

Zusammen]assurrg. E s  wird  eine we l t e r  v e r e i n f a c h t e  
V a r i a n t e  des  y o n  MOTULSKY a n g e g e b e n e n  F a r b s t o f f t e s t s  
besch r i eben ,  die ke ine  b e s o n d e r e n  L a b o r a t o r i u m s e i n r i c h -  
t u n g e n  e r fo rde r t  u n d  fiir k l in i sche  Zwecke  aus r e i chend  
g e n a u e  s e m i q u z m t i t a t i v e  R e s u l t a t e  e rg ib t ,  
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CORRIGENDUM 

G. AVIGAD a n d  J .  NUSSBAUM: Marking o] Chloroplast Galactolipids with Tritium, E x p e r i e n t i a  23, fasc. 11, p.  983 
(1967). O n  p a g e  983, l ine  2 r eads  co r rec t ly  as fol lows:  ' E C  1.1.3.9.) ac t s  o n  D-galactose,  2 - D - g a l a c t o s a m i n e  a n d ' ,  
i n s t e a d  of 2-D-glucosamine.  


