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Ces s u b s t a n c e s  o n t  6t6 mis  en  6v idence  d a n s  le l iqu ide  
a m n i o t i q u e  d ' u n e  f e m m e  d i a b 6 t i q u e  d o n t  le n o u v e a u - n 6  
p r~sen t e  l ' a s p e c t  p a r t i c u l i e r  d i t  ,~Cushing~, e t  une  ano -  
ma l i e  cong6n i t a l e .  L e u r  q u a n t i t 6  a 6t6 appr6c i6e  e n t r e  
25 e t  50 # g  d a n s  Ie v o l u m e  de 650 ml  de l iqu ide  a m n i o -  
t ique .  Ce l iqu ide  c o n t e n a i t  u n  t a u x  a n o r m a l e m e n t  61ev6 
de p r o t 6 i n e s  de 0,7 g % .  

Le pr6sent travail a pu ~tre r6alis6 grf~ce aux subsides du Fonds 
national de la Recherche scientifique de Belgique et du Groupement 
d'6tudes sur la cortisone. 

Nous remercions 6gatement le prolesseur J. A. SCHOCKAERT et le 
D r M. RENAER, de la Maternit6 Universitaire de Louvain, qui nous 
ont procur6 les liquides amniotiques. 

J .  P. HOET e t  P. A. OSlNSKI 

Laboratoire de recherches de la clinique mddicale, 
H6pital St-Pierre, Louvain, le 9 ]uin 1954. 

Summary 
P a p e r  c h r o m a t o g r a p h y  was  a p p l i e d  to  cor t i co ids  ex- 

t r a c t e d  f r o m  a m n i o t i c  f lu id  of a d i a b e t i c  m o t h e r .  
N o r m a l  a m n i o t i c  f lu id  c o n t a i n s  no  1 7 - h y d r o x y c o r t i -  

co s t e rone  a n d  cor t i sone ,  as  de f i ned  b y  p a p e r  c h r o m a t o -  
g r a p h y .  

The  e x t r a c t  of a m n i o t i c  f lu id  of a d i a b e t i c  m o t h e r ,  
insu l in  t r e a t e d  f r o m  t h e  4 TM m o n t h  a n d  g iv ing  b i r t h  to  
a ch i ld  w i t h  a c o n g e n i t a l  a n o m a l y  of ce rv ica l  v e r t e b r a s  
(KLIPPEL-FEIL s y n d r o m e )  a n d  w i t h  t y p i c a l  " C u s h i n g "  
aspec t ,  has  been  c h r o m a t o g r a p h e d .  I t  c o n t a i n s  2 5 - 5 0 / ~ g  
of 1 7 - h y d r o x y c o r t i c o s t e r o n e  a n d  cor t i sone .  T h e  p r o t e i n  
c o n t e n t  of th i s  f lu id  was  0-7 g %. 

T h e  D i p h e n y l a m i n e  T e s t  o n  L e u k e m i c  S e r a  

Accord ing  to  AYALA a n d  his  coworke r s  1, a n d  NIAZI 
a n d  STATE 2 t he  i n t e n s i t y  of t h e  p u r p l e  color  f r o m  t h e  

1 W. AYALA, L. V. MOORE, and E. L. HESS, J. Clin. Invest. 30, 
781 (1951). 

2 S. NIAZl and D. STATE, Cancer Research 8, 653 (1948). 

DISCHE d i p h e n y l a m i n e  t e sU  is g r e a t e s t  w i t h  se ra  f rom 
p a t i e n t s  w i t h  c a r c i n o m a ,  p u l m o n a r y  t ube rcu lo s i s ,  a n d  
r h e u m a t i c  fever .  

W e  f o u n d  t h a t  t h e  d i p h e n y l a m i n e  (DPA)  r e a g e n t  is 
e x t r e m e l y  use fu l  as  a n  a id  in  d i a g n o s i n g  l eukopro l i f e ra -  
t ive  d i sorders .  

Our  n o r m a l  con t ro l s  were  500 h e a l t h y ,  h o s p i t a l  s ta f f  
adu l t s ,  18 to  50 yea r s  of age. A n o t h e r  g r o u p  of 1,852 
p a t i e n t s ,  3 to  88 yea r s  of age,  were  s e l ec t ed  a t  r a n d o m  
f r o m  r o u t i n e  h o s p i t a l  a d m i s s i o n s  to  r e p r e s e n t  va r ious  
p a t h o l o g i c a l  s t a t e s .  W e  d i v i d e d  the se  cases  i n t o  t h r ee  
g r o u p s ;  1,670 n o n - m a l i g n a n t  p a t h o l o g i c a l  cond i t ions ,  
104 m a l i g n a n t  n e o p l a s m s  n o n - l e u k o p r o l i f e r a t i v e ,  and  
78 l e u k o p r o l i f e r a t i v e  d isorders .  All  d i agnoses  were  m a d e  
b y  c o m p l e t e  m e d i c a l  a n d  c l in ica l  o b s e r v a t i o n s .  The  
l e u k o p r o l i f e r a t i v e  g r o u p  h a d  c o m p l e t e  b l o o d  counts ,  
i n c l u d i n g  s u p r a - v i t a l  s t a i n  of  p e r i p h e r a l  b l o o d  a n d  bone-  
m a r r o w ,  a n d  a u t o p s y  f ind ings ,  w h e n  feas ible .  Cases 
w i t h  d o u b t f u l  d i agnoses  were  o m i t t e d .  

T h e  D P A  r e a g e n t  was  m a d e  a c c o r d i n g  to  DlSCHE 2. 
A m o n g  t h e  s l i gh t  m o d i f i c a t i o n s  we m a d e  in  t h e  ana ly t i -  
cal  p r o c e d u r e  of AYALA a was  t h e  use  of o n l y  0.2 m l  of 
s e r u m  to  p e r m i t  a n a l y s i s  of s a m p l e s  f rom i n f a n t s  a n d  
s m a l l  ch i ld ren .  T h e  op t i c a l  d e n s i t y  of  t h e  c l ea r  purp le  
r e a c t i o n  m i x t u r e  was  r e a d  f r o m  a BECKMAN Model  B 
S p e c t r o p h o t o m e t e r  a t  530 m/z w i t h  d i s t i l l ed  w a t e r  as the  
r e fe rence  so lu t i on .  T h e  op t i c a l  d e n s i t y  of t h e  so lu t ion  
m u l t i p l i e d  b y  1,000 g ives  t h e  D P A  index .  

T h e  D P A  i n d e x  for  500 n o r m a l  c o n t r o l s  r a n g e d  f rom 
180 to  350 un i t s ,  w i t h  a m e a n  v a l u e  of 248 uni t s ,  and  
a p r o b a b l e  e r ro r  of 5.35 un i t s .  

T h e  1,670 n o n - m a l i g n a n t  p a t h o l o g i c a l  cases,  15 to 
65 yea r s  of age, cons i s t ed  of p r egnanc i e s ,  ca rd iacs ,  in- 
fec t ious  mononuc l eos i s ,  h e p a t o b i l i a r y  diseases ,  ben ign  
t u m o r s ,  po l iomye l i t i s ,  n e p h r o s i s  a n d  u r e m i a ,  gas t r ic  
ulcers ,  b u r n s ,  a n e m i a s ,  non-spec i f i c  in fec t ions ,  col lagen 
diseases ,  d i a b e t e s  mel l i tus ,  t ube rcu los i s ,  l u p u s  e r y t h e m a -  

1 Z.DISCHE, Mikrochemie 8, 4 (1930); 7, 33 (1929) ; J. Biol. Chem. 
167, 189 (1947). 

2 Z. DISCHE, Mikrochemie 8, 4 (1930). 
a W. A~'ALA, L. V. MOORE, and E. L. HEss, J. Clin. Invest. 30, 

781 (1951). 
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Fig. 1.-Distribution of the DPA indices in four groups of human sera. 

tosus ,  p o l y c y t h e m i a  ve ra ,  a n d  ADDISON'S disease .  T h e  
D P A  i n d e x  r a n g e d  f rom 160 to  376 un i t s ,  w i t h  a m e a n  
v a l u e  of 274 un i t s ,  a n d  a p r o b a b l e  e r ro r  of 4.78 un i t s .  

T h e  t h i r d  g r o u p  was  104 persons ,  5 to  88 yea r s  of age, 
w i t h  m a i g n a n t  n e o p l a s m s ,  n o t  l eukop r o l i f e r a t i ve ,  cons i s t -  
ing  of b r e a s t  t u m o r ,  c a n c e r  of t h e  p r o s t a t e ,  c a n c e r  of t h e  
l iver ,  o v a r i a n  t u m o r ,  sk in  cance r ,  b r a i n  t u m o r ,  o s t eogen ic  
sa rco idos i s ,  c a n c e r  of t h e  e s o p h a g u s ,  l u n g  cancer ,  
i n t e s t i n a l  cance r ,  c a n c e r  of t h e  t ongue ,  a n d  k i d n e y  
t u m o r .  T h e  D P A  i n d e x  r a n g e d  f rom 303 to  406 un i t s ,  
w i t h  a m e a n  v a l u e  of 370 un i t s ,  a n d  a p r o b a b l e  e r ro r  of 
5-02 u n i t s .  

T h e  f o u r t h  g roup ,  c o n s i s t i n g  of 78 I e u k o p r o l i f e r a t i v e  
c o n d i t i o n s  or  t h o s e  i n v o l v i n g  t h e  b lood  f o r m i n g  organs ,  
3 to  75 yea r s  of  age, i n c l u d e d  a c u t e  a n d  c h r o n i c  l eukemia ,  
a c u t e  m o n o c y t i c  l e u k e m i a ,  a n d  c h r o n i c  g r a n u l o c y t i c  
l e u k e m i a ,  r e t i c u l u m  cell s a r c o m a ,  l y m p h o s a r c o m a ,  
l y m p h o b l a s t o m a ,  m u l t i p l e  m y e l o m a ,  a n d  HODC-KIN'S 
disease.  T h e  D P A  i n d e x  r a n g e d  f r o m  298 to  600 un i t s ,  
w i t h  a m e a n  v a l u e  of 448 un i t s .  T h e  p r o b a b l e  e r ro r  was  
5,38 un i t s .  

W e  were  f o r t u n a t e  to  be  ab le  to  t e s t  s eve ra l  e x t r e m e l y  
ea r ly  cases  of l y m p h a t i c  l e u k e m i a .  These  cases  gave  
D P A  ind ices  of 298 to  304 un i t s .  All  o t h e r  cases of 
l e u k o p r o l i f e r a t i v e  d i so rders  h a d  a D P A  i n d e x  of 400 
u n i t s  or h i g h e r  w h e n  we f i r s t  t e s t e d  t h e m .  

T h e  m e a n  va lues  for  t h e  n o r m a l  c o n t r o l s  a n d  t h e  non -  
m a l i g n a n t  p a t h o l o g i c a l  s t a t e s  d i f fe red  b y  26 un i t s ,  b u t  
t h e  m e a n  v a l u e  for  t h e  m a l i g n a n t  n e o p l a s m s  was  122 
u n i t s  h i g h e r  t h a n  t h e  n o r m a l .  T h e  m e a n  v a l u e  of t h e  
t e u k o p r o l i f e r a t i v e  d i so rde r s  was  78 u n i t s  h i g h e r  t h a n  
t h e  m a l i g n a n t  n e o p l a s m s  a n d  200 u n i t s  h i g h e r  t h a n  t h e  
n o r m a l s .  T h i s  d i f f e rence  f r o m  m a l i g n a n t  n e o p l a s m s  is 
su f f i c i en t ly  h i g h  t o  be  usefu l  in  t h e  d i agnoses  of l e u k e m i a .  

T h e  f igure  shows  t h e  d i s t r i b u t i o n  of  t h e  D P A  ind ices  
in  t h e  four  g r o u p s  of s u b j e c t s .  T h e  h i g h e s t  D P A  i n d e x  
va lues  c o r r e s p o n d  to  t h e  l e u k o p r o l i f e r a t i v e  cond i t i ons .  
M u l t i p l e  m y e l o m a  g a v e  e spec ia l ly  h i g h  va lues ,  520 to  
606 un i t s .  T h e  i n d e x  a l w a y s  b e c o m e s  h i g h e r  as t h e  
l e u k e m i a  progresses .  W h e n  d r u g s  s u c h  as  A C T H ,  
Cor t i sone ,  A m i n o p t e r i n  (Leder le) ,  t r i e t h y l e n e  m e l a m i n e  
(Leder le) ,  n i t r o g e n  m u s t a r d s ,  or  X - r a d i a t i o n  were  g iven  
to  c o n t r o l  t h e  l e u k o p r o l i f e r a t i v e  d i so rde r s  of p a t i e n t s ,  t h e  
s t e a d y  inc rease  in t h e  D P A  i n d e x  n e v e r t h e l e s s  pe rs i s t ed .  
E v e n  t h r o u g h  t h e  d isease  was  in a s t a t e  of r e m i s s i o n  or  
re lapse ,  as r e v e a l e d  b y  t h e  b lood  a n d  b o n e - m a r r o w  
s tud ies ,  t h e  D P A  i n d e x  c o n t i n u e d  to  i nc rease  a n d  a l w a y s  
r e m a i n e d  e l eva t ed .  All  o t h e r  d iseases  s h o w e d  a dec rease  

to  t h e  n o r m a l  i n d e x  r a n g e  w h e n  t h e  p a t i e n t  was  in t h e  
r e c o v e r y  s tage .  

T h e  range ,  303 to  406 D P A  i n d e x  un i t s ,  for  m a l i g n a n t  
n e o p l a s m s  i n d i c a t e s  t h a t  t h e  t e s t  m i g h t  a lso  be  use fu l  as  
a s c r een ing  t e s t  for  m a l i g n a n c y .  L e u k e m i a  m a y  be  eas i ly  
d i s t i n g u i s h e d  f r o m  t h e s e  p rocesses  d u r i n g  t h e  a d v a n c e d  
s t ages  w h e n  t h e  i n d e x  is h igh .  B o r d e r - l i n e  cases  wil l  
r equ i r e  a d d i t i o n a l  l a b o r a t o r y  i n v e s t i g a t i o n .  

I n f e c t i o u s  m o n o n u c l e o s i s  g a v e  n o  a b n o r m a l  r ise  in  t h e  
i n d e x  r e a d i n g ,  a n d  t h e r e f o r e ,  i t  m a y  b e  d i s t i n g u i s h e d  
f rom l e u k e m i a  e v e n  if t h e  cy to log ic  p i c t u r e  s o m e t i m e s  
m a y  be  confus ing .  

K n o w l e d g e  t h a t  t h e  bas ic  a b n o r m a l i t y  of  a l euko-  
p r o l i f e r a t i v e  d i s o r d e r  was  p r e s e n t  wou ld  l ead  to  a n  
ea r l i e r  d i agnos i s  a n d  p r o v i d e  a bas is  u p o n  w h i c h  to  
beg in  t h e  a v a i l a b l e  t h e r a p e u t i c  m e a s u r e s  a n d  to  s t u d y  
new  ones .  

F u r t h e r  de ta i l s  of t h i s  w o r k  will  be  p u b l i s h e d  else- 
where .  

A. L. WALDO a n d  R.  E.  ZIPF 

Department o/ Research, Diagnostic Laboratoires, 
Miami  Valley Hospital, Dayton, Ohio, June 28, 195ff. 

Zusammen[assung 
Alle l eukAmischen  K r a n k e n  b a t t e n  e inen  h o h e n  

D i p h e n y l a m i n ( D P A ) - I n d e x .  Fa l l s  das  m i k r o s k o p i s c h e  
B l u t b i l d  ke ine  s ichere  Aufk lArung  g ib t ,  k a n n  de r  D P A -  
I n d e x  zu r  d i a g n o s t i s c h e n  U n t e r s c h e i d u n g  zwischen  Pseu -  
d o l e u k ~ m i e  u n d  e c h t e r  LeukAmie  a n g e w e n d e t  we rden .  

Alkali-Resistant Cooley's Anemia Hemoglobin is 
Different from Alkali- Resistant Fetal Hemoglobin 

A n  a l k a l i - r e s i s t a n t  h e m o g l o b i n  t h a t  h a s  al l  t h e  p ro -  
p r ie t i es  of  n o r m a l  f e t a l  h e m o g l o b i n  ha s  b e e n  d e s c r i b e d  
in COOLEY'S a n e m i a  ~ a n d  r e l a t e d  M e d i t e r r a n e a n  h e m o -  
p a t h i c  s y n d r o m e s  *. 

Th i s  H b  a n d  t h e  f e t a l  t i b  r e a c t  i d e n t i c a l l y  to  t h e  
d e n a t u r a t i o n  in a q u e o u s  a l k a l i n e  so lu t ions ,  m o v e  t h e  
s a m e  d i s t a n c e  on  p a p e r  e l ec t rophores i s ,  show t h e  s a m e  
p r o p e r t i e s  in  c r y s t a l l i z a t i o n ,  s o l u b i l i t y  a n d  u l t r a v i o l e t  
a b s o r p t i o n  spec t r a .  

Mos t  a u t h o r s  a re  t h e r e f o r e  i nc l ined  to  be l i eve  t h a t  
such  h e m o p a t i c  c o n d i t i o n s  are  a s s o c i a t e d  w i t h  a congen i -  
t a l  i n a b i l i t y  to  pass  f r o m  fe t a l  to  a d u l t  m e c h a n i s m  of 
h e m o g l o b i n  s y n t h e s i s .  

W e  al l  k n o w  t h e  i m p o r t a n c e  of t h e  a p p l i c a t i o n  of 
s eve ra l  i n d e p e n d e n t  m e t h o d s  to  c h e c k  t h e  h o m o g e n e i t y  
of t h e  p r o t e i n  spec imens .  

T h e  fo l lowing  d i f fe rences  b e t w e e n  f e t a l  a n d  COOLEY'S 
a n e m i a  H b  a l r e a d y  h a v e  b e e n  d e m o n s t r a t e d  in o u r  I n -  
s t i t u t e  : 

(1) W h i l e  t h e i r  c o r r e s p o n d e n t  o x y h e m o g l o b i n s  a r e  
k n o w n  to  be  d e n a t u r a t e d  b y  a lka l i  a t  t h e  s a m e  r a t e ,  t h e y  
a re  d e n a t u r a t e d  b y  ac ids  a t  d i f f e r e n t  r a t e s a ;  

(2) t h e i r  c a r b o n  m o n o x i d e  d e r i v a t i v e s  a re  d e n a t u r a t e d  
b o t h  b y  a l k a l i  a n d  b y  ac ids  a t  d i f f e r e n t  r a t e s  z. 
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