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Blood smear from a 15 day old BDF I fetus stained by the ferric ferri- 
cyanide reduction stain for free sulphydril groups following acid 
extraction. Negative (extracted) red blood cells are presumably of 
maternal origin (C57BL/6); the unextracted (dark) cells are 'fetal' 
red cells staining similarly as the red cells of the father (DBA/2). 
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acid  so lub i l i ty  or  r e s i s t ance  for  t h e  r e spec t ive  s t ra in .  
W h e r e a s  h u m a n  a n d  m o u s e  red  b lood  cells give app rox i -  
m a t e l y  s imi la r  i n t e n s e  P r u s s i a n  b lue  s ta ins ,  cons ide rab l e  
less pos i t ive  r e a c t i o n  is o b t a i n e d  in mice  ( tan)  t h a n  m a n  
(brown)  b y  t h e  i od ina t i on -coup l ed  t e t r a z o n i u m  s ta in .  
T h e r e  were  no  readily, pe rcep t ib l e  d i f ferences  in  s t a i n i n g  
i n t e n s i t y  a m o n g  d i f f e ren t  s t r a i n s  of mice,  or  a d u l t  com-  
p a r e d  to  fe ta l  red  b lood  ceils. 

H y b r i d  fe tuses  r e su l t i ng  f rom crosses of m o t h e r s  h a v i n g  
a c i d - e x t r a c t a b l e  h e m o g l o b i n  (C57BL/6 a n d  B A L B / c )  a n d  
f a t h e r s  w i t h  ac id - r e s i s t an t  h e m o g l o b i n  (A/J  a n d  D B A / 2 )  
c o n t a i n  t h e  t w o  t y p e s  of red  b lood cells (Fig.). Since a d u l t  
h y b r i d s  (CAF 1, B D F  1, BAF1) h a v e  c i r cu la t ing  red  cells of 
on ly  one  k ind ,  i den t i ca l  to  t h e i r  f a t h e r s  in  t h a t  t h e y  a re  
n o t  or  i n c o m p l e t e l y  e lu t ed  b y  acid,  t r a n s p l a c e n t a l  passage  
of m a t e r n a l  b lood  m a y  be  inferred .  T h e  p resence  of t w o  
k i n d s  of h e m o g l o b i n  in e.g. B D F  1 fe tuses  (C57BL/6  
females  x D B A / 2  males)  h a s  also been  ver i f ied  b y  a g a r  gel 
e lec t rophores is ,  s h o w i n g  a s ingle  spo t  a n d  dif fuse  p a t t e r n  
supe r imposed .  

Ci rcu la r  p a p e r  c h r o m a t o g r a p h y  was e m p l o y e d  us ing  
W h a t m a n  f i l ter  p a p e r  No. 1; so lven t s  app l i ed  were  
1 0 - 5 0 %  aqueous  py r id ine  a n d  c o m b i n a t i o n s  of N - b u t a n o l ,  
py r id ine  a n d  water .  T h e  c h r o m a t o g r a p h i c  d a t a  r evea l  t h a t  
t h e  h e m o g l o b i n  v a r i a n t s  lie w i t h i n  a n a r r o w  r a n g e  of 
m o b i l i t y ;  Rf  va lues  do n o t  differ  b y  more  t h a n  -t- 0.04 
u n i t s  i n d e p e n d e n t  of t h e  e l u e n t  used,  s t r a i n  of mouse ,  a n d  
a d u l t  or  fe ta l  or igin of t h e  hemoglob in .  

Zusammenfassung. HAmoglob in  u n d  E r y t h r o z y t e n  v o n  
pr/i- u n d  p o s t n a t a l  u n t e r s u c h t e n  I n z u c h t m S m s e n  v e r h a l t e n  
sich, was  v e r s ch i ed en e  p h y s i k a l i s ch -ch emi s ch e  A n a l y s e n  
be t r i f f t ,  /i.hnlich. Die E x i s t e n z  eines f6 ta l en  Hi imog lob ins  
k o n n t e  n i c h t  bewiesen  werden .  
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E s t i m a t i o n  o f  D e c a m e t h o n i u m  i n  B i o l o g i c a l  
F l u i d s  

I n  a p r ev ious  work,  i t  h a s  been  d e m o n s t r a t e d  t h a t  
aqueous  so lu t ions  of m e t h o n i u m  salts ,  if m i x e d  w i t h  a 
sma l l  a m o u n t  of Ness ler ' s  r eagen t ,  deve lop  a t u r b i d i t y  
p r o p o r t i o n a l  to  sa l t s  c o n c e n t r a t i o n .  T h r o u g h  th i s  v e r y  
sens i t ive  reac t ion ,  i t  h a s  been  poss ible  to  e s t i m a t e  v e r y  
smal l  a m o u n t s  of m e t h o n i u m  salts.  Since th i s  r eac t i on  is 
e n h a n c e d  b y  t h e  l e n g t h  of t he  c a r b o n  cha in ,  i t  m a y  be  of a 
p a r t i c u l a r  i n t e r e s t  for  d e t e c t i o n  of d e c a m e t h o n i u m  1 a t  
low c o n c e n t r a t i o n s .  On  a c c o u n t  of i t s  s t r o n g  cu ra r i z ing  
ac t ion ,  C10 is wide ly  e m p l o y e d  in c l inical  a n d  e x p e r i m e n t a l  
p h a r m a c o l o g y ,  a n d  the re fo re  i t s  a c c u r a t e  e s t i m a t i o n  is 
v e r y  m u c h  needed  in biological  fluids, for  w h i c h  we 
p rev ious ly  p o s t u l a t e d  t h e  use  of t h e  i so topic  m e t h o d s  2. 

T h e  d i rec t  a p p l i c a t i o n  of t h e  t u r b i d i m e t r i c  r eac t i on  to  
b iological  fluids,  a n d  specia l ly  to  u r ine  a n d  se rum,  is im-  
possible,  owing  to  t h e  p resence  of va r ious  i n t e r f e r i n g  
subs t ances .  I t  is necessa ry  to d i sca rd  t he se  subs t ances ,  
w i t h o u t  loss of C10. 

I n  t h i s  p a p e r  t he  resu l t s  will be  r epo r t ed  wh ich  r e l a t e  to  
t he  app l i c a t i on  of th i s  new r e a c t i o n  for  q u a n t i t a t i v e  
e s t i m a t i o n  of C10 in b iological  fluids, such  as  b lood s e r u m  
a n d  ur ine.  

Urine procedure. To 10 mt  of f resh ly  col lec ted  n o r m a l  
h u m a n  ur ine  were a d d e d  100 m g  of solid HgCI~ a n d  1 ml  
of 2 N N a O H .  The  mass ive  b l a c k  p r e c i p i t a t e  was  dis- 
c a r d e d  b y  f i l t ra t ion ,  o b t a i n i n g  a s l igh t ly  t u r b i d  f i l t ra te .  
B y  a d d i t i o n  of 2 ml  of 10% HC1 in glacial  ace t ic  acid,  t h e  
so lu t ion  becomes  c lear  on  mix ing .  Samples  of 5 ml  of t h e  
c lear  f i l t r a t e  are  col lected a n d  0.2 ml  of Ness ler ' s  r e a g e n t  

added .  Af te r  30 min,  t h e  t u r b i d i t y  was r ead  in a B e c k m a n  
s p e c t r o p h o t o m e t e r  rood. D.U.  a t  580 m ~  w a v e l e n g t h  
ag a i n s t  a b l a n k  c o n t a i n i n g  ur ine  w i t h o u t  C10, s imi la r ly  
t r ea t ed .  I n  F igure  1, t h e  d a t a  are  g iven  of t h e  d e t e c t i o n  of 
d i f f e ren t  a m o u n t s  of C10 a d d e d  to  ur ine.  

As is shown,  t h e  u r ine  m e t h o d  al lows a c c u r a t e  de te r -  
m i n a t i o n  of Clo c o n c e n t r a t i o n s  b e t w e e n  20-200 y/ml.  I t  
m u s t  be  p o i n t e d  t h a t  in  t h e  acid m e d i u m  t h e  r e a c t i o n  is 
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Fig. l. Estimation by turbidity reaction of decamethonium in urine. 

1 further called C]0. 
2 C. MANNI, G. MORICCA, B. GIOVANELLA, and P. MAzzoI, u, Simposio 

Internazionale su Curaro, Curarosimili e Curarizzanti (I.T.E. 1958), 
p. 240. 
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Fig. 2. Estimation by turbidity reaction of decamethonium in human 
blood serum. 

d e p r o t e i n i z a t i o n  w i t h o u t  loss of C10 w i t h  a c lear  super -  
n a t a n t .  The  HgC12 t r e a t m e n t  leaves  t he  s u p e r n a t a n t  v e r y  
t u rb id .  The  c o m m o n l y  used dep ro t e in i z ing  m e t h o d s  were 
e m p l o y e d  unsuccessful ly ,  a n d  the re fo re  t he  fol lowing 
t e c h n i q u e  was a d o p t e d :  5 ml of s e r u m  were d ia t ized  for 
24 h w i t h  c o n s t a n t  s t i r r ing ,  a g a i n s t  10 ml  0.5 M NaC1 in  
o rder  to  i m p r o v e  t h e  l i nea r i ty  of t h e  r eac t ion  3. To a 
s ample  of 5 ml,  0.2 ml  of Ness ler ' s  r e a g e n t  were a d d e d  a n d  
t h e  t u r b i d i t y  was  r ead  as desc r ibed  for t he  ur ine,  a g a i n s t  
a b l a n k  of s e r u m  w i t h o u t  C~0 d ia lysed  aga in s t  0.5 M NaC1. 
As s h o w n  in F igu re  2, t h e r e  is a pe r fec t  l i nea r i t y  of t he  
r e a c t i o n ;  t h e  s ens i t i v i t y  of t h e  m e t h o d  falls b e t w e e n  
100-500 y/ml.  The  r e a c t i o n  occurs  in a lka l ine  m e d i u m  a n d  
is abso lu t e ly  specific. 

Rdsumd. Les a u t e u r s  on t  modif id  la m d t h o d e  de dosage 
de  sels de  m 6 t h o n i u m ,  propos6e d a n s  leur  t r a v a i l  prdcd- 
den t ,  p o u r  r e n d r e  poss ible  son  a p p l i c a t i o n  k la r eche rche  
du  C10 d a n s  les sd rums  e t  les ur ines .  

Ce t te  m d t h o d e  es t  r i g o u r e u s e m e n t  spdcif ique p o u r  la 
d 6 t e r m i n a t i o n  du  d d c a m d t h o n i u m  d a n s  le s6 rum en t r e  
100 e 500 7 /ml  ma i s  moins  spdcif ique pou r  les ur ines .  

G. MORICCA, B. GIOVANELLA, 
C. MANNI, a n d  R.  CAVALIERE 

n o t  so specific as in  a lkal ine .  Two s u b s t a n c e s  ( p r o m e t h a -  
zine (Fa rgan )  a n d  Lobel ine) ,  e m p l o y e d  in c l inical  surgery ,  
also give some  t u r b i d i t y .  

Serum procedure. Since Ness le r ' s  r e a g e n t  gives a pa r t i a l  
p r o t e i n  p rec ip i t a t i on ,  t h e  m a i n  p r o b l e m  is r ep r e s en t ed  b y  

Istituto Regina Elena /or Cancer Research and Clinica 
Chirurgica della Universit~ di Roma (Italy), December 23, 
1960. 

a B. GIOVANELLA, C. MANNI, and G. MORICCA, F.xper. t5, 393 (1959). 

N - B r o m o s u c c i n i m i d e  A c t i o n  o n  C r e a t i n e  

P h o s p h o k i n a s e  

Crea t inc  p h o s p h o k i n a s e  was  t r e a t e d  w i t h  N - b r o m o -  
succ in imide  (NBS)  acco rd ing  to t he  m e t h o d  of PATCHOR- 
NIK e t  al. 1. Changes  in t he  u l t r a v i o l e t  s p e c t r u m  as well  as 
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Fig. I. Absorption spectra of creatine phosphokinase in 8 M urea - 
0.1 M acetate pH 4.0 after treatment with different amounts of NBS. 
Numerals indicate moles of NBS/M of protein. Samples were read 
against a urea-bufferblank containing identical concentrations of N B S. 

a p p e a r a n c e  of new N - t e r m i n a l  res idues  were s tud ied .  
F igu re  1 gives  t he  a b s o r p t i o n  s p e c t r a  of t he  e n z y m e  a f t e r  
a d d i t i o n  of v a r y i n g  a m o u n t s  of N B S  in 8 M urea ,  - 0.1 M 
a c e t a t e - p H  4.0. ( In  each  case r ead ings  were t a k e n  u n t i l  
t h e y  r e m a i n e d  c o n s t a n t  w i t h  t ime.)  W i t h  a p p r o x i m a t e l y  
10 M of N B S  pe r  mole  of p ro t e in  app rec i ab l e  a l t e r a t i ons  
in  t he  s p e c t r u m  beg in  to  appea r .  A b o v e  a n  N B S  concen-  
t r a t i o n  of 240 M no  f u r t h e r  changes  occur.  I n  F igu re  2, 
where  d i f ferences  in  t h e  a b s o r b a n c y  a t  280 mEz as a 
func t i on  of N B S  c o n c e n t r a t i o n  are  p lo t t ed ,  t he  m a x i m u m  
a m p l i t u d e  of t h e  d rop  in m o l a r  a b s o r b a n c y  for t he  
p h o s p h o k i n a s e  is 38.2 × 103/M. I f  a decrease  of 2.8 × 103/M 
of free t r y p t o p h a n  is a ccep t ed  2, p resence  of 13-14 t r y p t o -  
p h a n  res idues  is i nd ica t ed .  Th i s  va lue  c o m p a r e s  fa i r ly  w i t h  
t h a t  of 11-12 res idues  o b t a i n e d  on  chemica l  analysis*.  

T h e  p h o s p h o k i n a s e  used in these  s tud ies  h a d  b e e n  
c rys ta l l i zed  once accord ing  to  t he  m e t h o d  of KUBY et  al. 4 
a n d  a p p e a r e d  as one p e a k  on  e x a m i n a t i o n  in t he  u l t r a -  
cen t r i fuge .  W h e n  i t  was  no t  t r e a t e d  w i t h  N B S  (control )  
b u t  was  d i n i t r o p h e n y l a t e d  (a f te r  exposu re  to  u rea -  
a c e t a t e  buffer)  for  21/2 h a t  r oom t e m p e r a t u r e  in  a lcohol ic  
so lu t ion  m a d e  a lka l ine  w i t h  NaHCO3, d i a ly sed  a g a i n s t  
wa te r ,  lyophi l ized,  h y d r o l y z e d  for 16 h a t  l l 0 ° C  w i t h  
6 N HC1 a n d  c h r o m a t o g r a p h e d  ~, t h e r e  a p p e a r e d  5 spo t s  
ident i f ied  as g lu t amic -a spa r t i c ,  ser ine,  t h r e o n i n e ,  g lycine,  

1 A. PATCHORNIK, W. B. LAWSON, and B. WITKOP, J. Amer. chem. 
Soc. 80, 4748 (1958). 
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3 F. FRIEDBERG, Arch. Biochem. Biophys. 6l, 263 (1956). 
4 S.A. KUBY, L. NODA, and H. A. LARDY, J. biol. Chem. 209, 191 
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