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t h y m u s .  L a  v6 r i f i c a t i on  e x p 6 r i m e n t a l e  de ce t t e  a s s e r t i o n  
a m o n t r 6  e n  ef fe t  que  l ' a c t i o n  de 100 r d a n s  ces cond i -  
t i o n s  n ' e s t  p a s  m e s u r a b l e / ~  l ' a ide  de  n o t r e  6p reuve .  D a n s  
le lo t  des  c o b a y e s  qu i  o n t  regu 100 r, la  mo i t i 6  e n v i r o n  
a r6agi  a u x  i n j e c t i o n s  s i m u l t a n 6 e s  de t h y r o x i n e  e t  de 
t h y m u s  c o m m e  a v a n t  l ' i r r a d i a t i o n  ( t0  u n i t 6 s - c o b a y e  an -  
n u l e n t  1 0 / ,  de t h y r o x i n e )  ; chez  les au t r e s ,  l a  dose  suff i -  
s a n t e  de  t h y m u s  a u g m e n t e  d a n s  u n e  m e s u r e  t rbs  diff6- 
r e n t e  d ' u n  a n i m a l  ~ l ' a u t r e .  I i e n  r6su l t e  u n e  d i s p e r s i o n  
te l le  des  r 6 s u l t a t s  i n d i v i d u e l s  q u ' u n e  m e s u r e  s a t i s f a i s a n t e  
e s t  imposs ib l e .  Ceci n o u s  s e m b l e  j u s t i f i e r  l ' a s s e r t i o n  q u e  
la  dose  de  100 r e s t  t r6s  p r o c h e  du  seui l  d ' a c t i o n  des  
r a y o n s  X d a n s  n o t r e  6p reuve .  

E n t r e  200 e t  400 r, les r 6 s u l t a t s  ca lcul6s  ~ l ' a ide  de la  
f o r m u l e  p ropos6e  p lus  h a u t  se s o n t  r ang6s  ~ 104,5 
:l: 10,7 % des  r 6 s u l t a t s  e x p 6 r i m e n t a u x ,  

Nous tenons a remercier une lois de plus le D r CH. M. GROS, pro- 
fesseur agr6g6, qui dirige le centre r~gional antieanc6reux de Stras- 
bourg et qui nous a accord6 son hospitalit6 pour ee travail. 

J .  COMS* 

Cl in ique  i n f a n t i l e  de l ' U n i v e r s i t 6  de S t r a s b o u r g  e t  
C e n t r e  r6g iona l  a n t i c a n c 6 r e u x  de S t r a s b o u r g ,  le 16 av r i l  
1952. 

S u m m a r y  

(1) T h e  c lass ica l  k n o w l e d g e  of  t h e  m o r p h o l o g i c a l  
c h a n g e s  d e t e r m i n e d  b y  t h e  X - r a y s  in  t h e  t h y m u s  pe r -  
m i t t e d  t h e  s u p p o s i t i o n  t h a t  X - r a y  t r e a t m e n t  m i g h t  
r e s u l t  i n  a d e c r e a s e d  e f f i c iency  of  t h e  t h y m u s  h o r m o n e .  

(2) A n  a t t e m p t  was  m a d e  t o  p r o v e  t h i s  a s s u m p t i o n  
b y  m e a s u r i n g  t h e  a n t i t h y r o i d  p o t e n c y  of  t h e  t h y m u s  
e x t r a c t  of  ]~EZSSONOFF a n d  Co~IsA. 

(3) T h e s e  m e a s u r e m e n t s  h a v e  s h o w n  t h a t  t h e  a n t i -  
t h y r o i d  p o t e n c y  of t h i s  e x t r a c t  d e c r e a s e d  n o t a b l y  in  
X - r a y - t r e a t e d  g u i n e a  pigs.  T h i s  e f fec t  of t h e  X - r a y s  
dec reases  in  a s econd -deg ree  f u n c t i o n  of t he  t i m e  e l aps ing  
a f t e r  i r r a d i a t i o n  a n d  b e c o m e s  n o n - m e a s u r a b l e  w i t h i n  
a b o u t  20 days .  

Enhancement  of Colour Intensity in the 
Histochemical  Feulgen Reaction: Method 

and Quantitative Est imat ion 

T h e  co lou r  i n t e n s i t y  of t h e  F e u l g e n  r e a c t i o n  p e r f o r m e d  
in  t e s t - t u b e  w i t h  a s o l u t i o n  of D .N .A.  is m u c h  d e p e n d e n t  
on  t h e  a c i d i t y  a n d  t h e  c o n c e n t r a t i o n  of s u l f u r o u s  ac id  of 
t h e  m e d i u m  I. T h u s ,  o p t i m a l  p H  for  t h e  co lou r  deve lop -  
m e n t  is a r o u n d  p H  2.38, a n d  a d d i t i o n  of ac ids  t o  t h e  
co lou red  s o l u t i o n  a c c e l e r a t e s  t h e  d e c o m p o s i t i o n  of  p ig-  
m e n t  once  f o r m e d a ;  i n c r e a s e d  c o n c e n t r a t i o n  of m e t a -  
b i su l f i t e  f u r t h e r  e n h a n c e s  t h e  d e v e l o p m e n t  of t h e  F e u l -  
gen  colour*.  
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(in Japanese). 

3 G. WIDSTR6M, Biochem. Z. 199, 298 (19~8). 
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Meanwhi l e ,  in  t h e  F e u l g e n  r e a c t i o n  c o n d u c t e d  i n  situ, 
excess  of t h e  Schi f f  r e a g e n t  or  l euco fuchs in  m u s t  be 
r e m o v e d  f r o m  t h e  co lou red  t i s sue  p r e p a r a t i o n s  w i t h o u t  
c a u s i n g  r e g e n e r a t i o n  of t h e  n a t i v e  f u c h s i n  dyes tu f f  
w h i c h  o t h e r w i s e  m a y  g ive  r ise t o  a n  e x t r a n e o u s  s ta in ing .  
FEULGEN a n d  ROSSENBECK 1 t h e  o r i g i n a t o r s  of  t h e  his to-  
c h e m i c a l  F e u l g e n  r e a c t i o n ,  e m p l o y e d  for  t h i s  p u r p o s e  a 
r i n s i n g  s o l u t i o n  p r e p a r e d  b y  a d d i n g  10 m l  of 10 % sod ium 
b i su l f i t e  ( o r .me tab i su l f i t e )  a n d  10 m t  of NHC1 t o  200 ml 
wa te r ,  a n d  t h i s  h a s  i n v a r i a b l y  b e e n  fo l lowed b y  s u b s e q u e n t  
w o r k e r s  e s s en t i a l l y  w i t h o u t  i n o d i f i c a t i o n  ~ e x c e p t  HEITZ 3 
w h o  h a s  u sed  45 °/o ace t i c  ac id  for t h i s  p u r p o s e .  However ,  
a r i n s i n g  s o l u t i o n  of s u c h  a c o m p o s i t i o n  is r e m a r k a b l y  
ac id ic  ( a b o u t  0.05 NHC1) a n d  i t s  su l fu rous  ac id  c o n t e n t  
is s u b o p t i m a l  for  t h e  co lour  d e v e l o p m e n t .  Accord ingly .  
i t  is r e a s o n a b l y  s u s p e c t e d  t h a t  a more  i n t e n s e  co lo ra t ion  
of t h e  F e u l g e n  s t a i n  m i g h t  be  r ea l i zed  if a s o l u t i o n  for 
a n  o p t i m a l  F e u l g e n  c o l o u r - r e a c t i o n  were  used  for  r insing.  

W e  t e s t e d  t h i s  pos s ib i l i t y  b y  c o m p a r i n g  co lour  in- 
t e n s i t i e s  of F e u l g e n - s t a i n e d  p r e p a r a t i o n s  w h i c h  h a d  been 
r i n s e d  w i t h  e i t h e r  of t h e  t w o  s o l u t i o n s :  (24) t h e  r ins ing 
s o l u t i o n  n o w  c o m m o n l y  in  use  s {for t h e  c o m p o s i t i o n ,  see 
a b o v e ) ;  (B) a m i x t u r e  of 9 v o l u m e s  S 6 r e n s e n ' s  0-1 N 
g lyc ine  b u f f e r  of p H  2.28 a n d  1 v o l u m e  1 5 %  sodium 
m e t a b i s u l f i t e .  The  c o m p o s i t i o n  of t h e  l a t t e r  so lu t i on  is 
s im i l a r  to  t h a t  of t h e  m e d i u m  e s t a b l i s h e d  b y  SIBATANI 4 
for  t h e  F e u l g e n  r e a c t i o n  i n  vitro. F r o m  t h i s  e x p e r i m e n t  
i t  a p p e a r e d  l ike ly  b y  a v i s u a l  i n s p e c t i o n  t h a t  r ins ing  
w i t h  s o l u t i o n  B e f fec ted  m o r e  i n t e n s e  c o l o r a t i o n  t h a n  
s o l u t i o n  d .  R e p e a t e d  e x p e r i m e n t s  g a v e  c o n s i s t e n t  re- 
su l ts .  

T h e n ,  t h e  a m o u n t  of t h e  F e u l g e n  p i g m e n t  p roduced  
in  cell  nuc l e i  was  e s t i m a t e d  w i t h  s eve ra l  r a t  t i s sues  fixed 
w i t h  5 0 %  fo rma l in .  T h i s  was  d o n e  i n  o r d e r  to  ob ta in  
dec is ive  e v i d e n c e  for  t i le  a u g m e n t a t i o n  of t h e  colour 
i n t e n s i t y ,  a n d  also to  a n s w e r  t h e  q u e s t i o n  w h e t h e r  pro- 
p o r t i o n s  of t h e  co lou r  e n h a n c e m e n t s  w i t h  s o l u t i o n  B are 
of t h e  s a m e  o r d e r  for  cell nuc le i  of d i f f e r e n t  t ypes .  This 
was  done  t h r o u g h  m i c r o s p e c t r o p h o t o m e t r i c  measure-  
m e n t s  u s i n g  t h e  a p p a r a t u s  of t h e  K o a n a - N a o r a  s y s t e m  5 
As s h o w n  in  t h e  a c c o m p a n y i n g  t ab l e ,  t h~  va lues  indica t -  
ing  t h e  a m o u n t s  of t h e  p i g m e n t  p r o d u c e d  in  t h e  indiv id-  
ua l  nuc le i  are  d e c i d e d l y  h i g h e r  w i t h  s o l u t i o n  B for  three  
cell t y p e s  t e s t ed .  Moreover ,  t h e  degree  of t h e  colour 
a u g m e n t a t i o n  is f a i r ly  c o n s t a n t  a m o n g  these  cells, which 
are  d i s t i n c t  f r o m  e a c h  o t h e r  in  t h e  t o t a l  a m o u n t  of the 
p i g m e n t  p r o d u c e d  w i t h i n  a s ingle  n u c l e u s  u n d e r  given 
c o n d i t i o n s  of r ins ing .  

R e c e n t l y ,  we h a v e  w o r k e d  o u t  a m e t h o d  w h i c h  allows 
t o  e s t i m a t e  c h e m i c a l l y  t i le  r e l a t i ve  c o n c e n t r a t i o n  of 
f u c h s i n  to  D . N . A .  in  F e u l g e n - s t a i n e d  nuc le i  6. W i t h  rat  
l i ve r  nuc le i  i s o l a t e d  in  c i t r ic  ac id  a n d  f ixed  w i t h  20% 
f o r m a l i n ,  d e t e r m i n a t i o n s  were  m a d e  for  e a c h  of t h e  two 
r i n s i n g - s o l u t i o n s  i n d i c a t e d  a b o v e .  I t  s h o u l d  b e  noted 
f r o m  t h e  d a t a  p r e s e n t e d  in  t h e  t a b l e  t h a t  t h e  degree  of 
t h e  i n c r e m e n t  in  t h e  co lou r  i n t e n s i t y  as  e s t i m a t e d  b y  the 
c h e m i c a l  m e t h o d  falls w i t h i n  t h e  r a n g e  of v a r i a t i o n  of 
t h e  c o r r e s p o n d i n g  v a l u e s  o b t a i n e d  w i t h  nuc le i  of dif- 
f e r e n t  cell t y p e s  t h r o u g h  m i c r o s p e c t r o p h o t o m e t r y .  

z R. FEI;LGEN and H. ROSSENBEEK, Z. Pi~ysiol. Chem. 135, ~03 
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Type of measurement 

Microspectrophotometry 1 

Microspectrophotometry 

Microspectrophotometry 

Chemical determinat ion ~ 

Type of tissue and cell 

l iver; nuclei of group II  assumed 
as tetraploid z 
test is ;  first spermatocyte,  lepto- 
t e n t  stage 
kidney; cells of convoluted tubules  

liver; isolated nuclei, 

Degree of colour aug- 
Type of rinsing solution mentation caused by 

rinsing with B 
B 

A B ~- 

8-04 q- 0-204 
(n = 25) 

9.68 4- 0.I0 
(n - -  30) 

4.57 ~ 0.O7 
( .  = 26) 

0.113 :~z 0-001 
(~ = 2) 

11.36 -[- 0-184 
(n = 26) 

12.22 ~ 0.25 
(n = 29) 

6-30 :[: 0-22 
(n = 26) 

0-152 :[: 0.000 
(n = 2) 

1"41 4- 0"04 ~ 

1.26 q- 0.03 

1.38 zl: 0.05 

1-34 ~ 0-01 

1 Data are expressed in r2E which should be proportional to the 
to ta l  amount of the Feulgen pigment present in the nucleus measured, 
r and E being radius and extinction at 5461 A of the nucleus, res- 
pectively. 

2 Data are expressed in EriE d where E l is extinction due to 
fuchsin and E a that  due to hydrolyzed D,N.A. of hot perchlorie acid 
extract of the stained nuclei, both being measured at respective 
absorption maxima. 

Us ing  t h e  a n a l y t i c a l  m e t h o d s  e m p l o y e d  here ,  expe r i -  
men t s  a re  n o w  in  p rogress  for  e x p l o r i n g  q u a n t i t a t i v e  
aspects  of t h e  F e u l g e n  r e a c t i o n  i n  sign. 

A. SIBATANI a n d  H.  NAORA 

Mic rob ia l  Diseases  R e s e a r c h  I n s t i t u t e ,  U n i v e r s i t y  of 
Osaka,  a n d  D e p a r t m e n t  of  Phys ics ,  F a c u l t y  of  Science,  
U n i v e r s i t y  of Tokyo ,  J a p a n ,  J a n u a r y  30, 1952. 

Z u s a m m e  n /as sung  

A u s w a s c h e n  d e r  F e u l g e n - g e f / i r b t e n  Pr~ ipara te  m i t  a u f  
t i n  p H  y o n  2,28 gepu f f e r t e r ,  1 , 5 % i g e r  L 6 s u n g  yon  
Na ,S ,O 5 a n  Ste l le  d e r  a l l g e m e i n  g e b r £ u c h t i c h e n  Spil l-  
f l i issigkeit  e r g i b t  e ine  i n t e n s i v e r e  K e r n f £ r b u n g .  Die  be-  
o b a c h t e t e  Z u n a h m e  t ier  F a r b s t f i r k e  i s t  m i k r o s p e k t r o -  
p h o t o m e t r i s c h  sowie  c h e m i s c h  q u a n t i t a t i v  b e s t i m m t  
worden .  Mi t  b e i d e n  M e t h o d e n  h a t  s ich  e ine  g r u n d s ~ t z -  
liche ~ b e r e i n s t i m m u n g  d e r  VVerte ffir v e r s c h i e d e n e  Zell-  
a r t en  e rz ie len  l assen .  

S p e c t r o p h o t o m e t r i c  C h a r a c t e r i s t i c s  of  
" R e g e n e r a t e d "  B l o o d  in vitro a f t e r  S a t u r a t i o n  

w i t h  C O  

Severa l  a u t h o r s ,  s u c h  as  HAXTHAUSEN 1, KROTZ 2, 
FROHLICH, a n d  ~ODENACHER 3, ~CHILLING SIENGALE- 
wmz,  a n d  PUCHOWSKI 4, u s i n g  p h o t o g r a p h s  m e t h o d s ,  
have  p r o v e d  t h a t  t h e  o x y g e n a t e d  b l o o d  a p p e a r s  o p a q u e  
to t he  r a d i a t i o n s  of t h e  f i r s t  i n f r a - r ed ,  wh i l e  t h e  c a r b o n -  
m o n o x i d e  b l o o d  shows  a n  a l m o s t  p e r f e c t  t r a n s p a r e n c y  
in t h i s  s p e c t r a l  zone.  

MERKELBACH 5, in  1935, c o n t r o l l e d  t h e s e  resu l t s ,  u s i n g  
h a e m o g l o b i n  o b t a i n e d  f r o m  w a s h e d  r ed  b l o o d  cells a n d  
t h e n  h a e m o l y s e d  b y  a cold  t r e a t m e n t ,  a n d  he  p r o v e d  

1 N. HAXTHAUSEN, Derm. Wschr. 35, 1219 (1933). 
2 A. t(R6TZ, Med. Ges. in Hamburg (1934). 
a A. FROHLIClt and G. RODENACHER, Mfinch. reed. Wschr. 4, 

146 (1935). 
4 S. SCHILLING-SIENGALEWICZ and B. PUCHOWSKI, Zacchia [2] 

1, No. 1 (1927). 
5 0 .  MERKELBACH, Schweiz. reed. Wschr. 65, 1142 (1935). 

s Values of r21g for liver nuclei must not be compared directly 
with those for testis and kidney. 

4 Mean and standard error of mean, n being number of the nuclei 
measured through microspectrophotometry or number of parallel runs 
in chemical determination. 

s Standard errors were calculated from means and standard 
errors of A and B. 

t h a t  t h e  b e h a v i o u r  n o t e d  b y  p r e v i o u s  a u t h o r s  was  due  
t o  a n  a b s o r p t i o n  b a n d  p r e s e n t  in  HbO~ b e t w e e n  700 a n d  
1300 m # .  Th i s  b a n d  is c o m p l e t e l y  a b s e n t  in  H b C O .  H e  
p o i n t e d  o u t  t h e  i m p o r t a n c e  of t h i s  for  poss ib le  app l i ca -  
t i o n s  t o  c l in ica l  i n v e s t i g a t i o n ,  

I n  1938, we s t u d i e d  t h e s e  a p p l i c a t i o n s ,  s u g g e s t i n g  a n  
easy-technique of HbCO dosage by infra-red photo- 
g r a p h y  1. 

H o w e v e r ,  EGGERT 2 in  1935, n o t e d ,  b y  p h o t o g r a p h i c  
a n d  s p e c t r o g r a p h i c  means ,  t h a t  b l o o d  s a t u r a t e d  w i t h  
CO a n d  s u b s e q u e n t l y  " r e g e n e r a t e d "  w i t h  a d r a f t  ( t h a t  
is, t h e  b l o o d  in w h i c h  t h e  CO c o m b i n e d  w i t h  t h e  h a e m o -  
g lob in  is a g a i n  s u b s t i t u t e d  b y  02), s h o w e d  in  t h e  f i r s t  
i n f r a - r ed ,  b e t w e e n  700 a n d  1000 m/t ,  a t r a n s p a r e n c y  
a l m o s t  e q u a l  to  t h a t  of  t h e  b lood  s a t u r a t e d  w i t h  CO a n d  
n o t  " r e g e n e r a t e d " .  

I n  1938, TRUFFERT a o b t a i n e d  s im i l a r  resu l t s ,  n o t  o n l y  
w i t h  " r e g e n e r a t e d "  b l o o d  i n  vitro, b u t  e v e n  w i t h  "re -  
g e n e r a t e d "  b l o o d  i n  vivo, t h r o u g h  s p o n t a n e o u s  or  t h e r a -  
p e u t i c a l  e l i m i n a t i o n  of CO o n  s u r v i v i n g  p a t i e n t s  a f t e r  a n  
a c u t e  p o i s o n i n g  o r  o n  p a t i e n t s  w h o  were  r e c o v e r i n g  f r o m  
a c h r o n i c  po i son ing .  

T h i s  s p e c t r a l  c h a r a c t e r i s t i c  of  t h e  " r e g e n e r a t e d "  
b lood ,  v e r y  a n a l o g o u s  t o  t h a t  of  p o i s o n e d  b l o o d  a n d  v e r y  
d i f f e r e n t  f r o m  t h a t  of n o r m a l l y  o x y g e n a t e d  b lood ,  m i g h t  
r e o p e n  t h e  who le  d i scuss ion  of CO p o i s o n i n g  p a t h o -  
genesis ,  b o t h  a c u t e  a n d  ch ron ic ,  a n d  i t  m i g h t  a lso e x p l a i n  
m a n y  p o i n t s  w h i c h  a re  as y e t  u n k n o w n .  

F o r  t h a t  r e a s o n  we h a v e  t h o u g h t  i t  a d v i s a b l e  f i r s t  of  
a l l  t o  c o n t r o l  t h e  r e su l t s  o b t a i n e d  i n  vitro b y  EGG~XT 4 
a n d  T~U~FERTL 

Technique:  T h e  fo l lowing  s a m p l e s  of t h e  s a m e  h u m a n  
b lood,  f i uo r id i sed  a n d  h a e m o t y s e d  w i t h  s a p o n i n e ,  h a v e  
b e e n  t e s t e d  b y  s p e c t r o p h o t o m e t r i c  m e t h o d s :  
(1) b l o o d  o x y g e n a t e d  t h r o u g h  p r o l o n g e d  a g i t a t i o n  in  

t h e  p re sence  of a i r ;  
(2) c a r b o n - m o n o x i d e  b l o o d  m a d e  b y  p r o l o n g e d  a g i t a t i o n  

in  CO ; 
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