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l ibres e t  cer ta ins  p o l y p e p t i d e s  cour ts .  D ' a u t r e s  subs-  
t ances  (po lypept ides  longs,  glucides,  etc.) t r a v e r s e n t  la 
cotonne  e t  c o n s t i t u e n t  le f i l t ra t ,  qui ,  apr~s hydro lyse ,  
fourn i t  les acides amines  de corps  solubles  c o n t e n a n t  
des l iaisons pep t id iques .  L '61ution des acides  amin6s  
libres r e t enus  pa r  la r6sine es t  fa i te  pa r  N H , O H  N. Les 
hydro lyses  son t  fai tes  pa r  HC1 6 N £ 100 ° p e n d a n t  24 h. 
Des dis t i l la t ions  r6p6t6es sous v ide  p e r m e t t e n t  d '61iminer 
la plus g rande  pa t t i e  de HC1. La  pur i f i ca t ion  s ' e f fec tue  
ensui te  pa r  passage sur  p e r m u t i t e  C50 e t  61ution c o m m e  
p r6c6demmen t .  La  s6para t ion  est  fa i te  pa r  c h r o m a t o -  
graphie  sur  pap ie r  k 2 d imens ions  selon le sys tSme de 
DENT 1, La  f l-alanine a p p a r a i t  en bleu clair  au r6act i f  
la n inhydr ine .  

Les r6su l ta t s  relat i fs  g la pr6sence de fl-alanine dans  
les t issus 6tudi6s son t  indiqu6s  dans  le t ab l eau  s u i v a n t :  
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On r e t r o u v e  ainsi  les donn~es an t~ r i eu remen t  acquises  : 
p resence  oecasionnel le  de fl-alanine parrot  les acides 
amin6s libres, absence  to ta l e  p a r m i  les acides amin6s  

• d 'o r ig ine  pro t$ ique .  De plus, on peu t  r e m a r q u e r  qu ' e l l e  
es t  t ou jou r s  pr~sente  dans  la  f rac t ion  pep t id ique .  
D'apr&s VIR'rAN~=N 2 la  f l-alanine l ibre  p r o v i e n d r a i t  de la 
d~ca rboxy la t ion  de l ' ac ide  a spa r t ique .  V~RTANeN et  
MIETTINEN a pensen t  aussl  que,  dans  la f rac t ion  pept i -  
d ique ,  la /~-alanine  sera i t  li6e g des sucres r6duc teurs  pa r  
son groupe  N H ,  devenu  plus r6act i f  du fair  de son 
61oignement  du groupe  ca rboxy le .  On  p e u t  6me t t r e  
6ga lement  l 'hypoth&se qu ' i l  s ' ag i t  de la  f l-alanine cons-  
t i t u t i v e  de l ' ac ide  p a n t h o t ~ n i q u e  e n t r a n t  lu i -mSme dans  
la  compos i t ion  du ~(coenzyme A~,. 
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S u m m a r y  

f l -a lanine has  a lways  been  found  in pep t ide  hyd ro ly -  
sates  of va r ious  h igher  p lan ts ,  b u t  n e v e r  in p ro te in  
hydro lysa tes .  An  a s s u m p t i o n  t h a t  t h e  f l-alanine so found  
is a c o n s t i t u e n t  of c o e n z y m e  A has  been  sugges ted .  
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s t r a  t ed  the  presence  of Krebs  cycle e n z y m e s  in the  nuclei  
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of ch icken  e ry th rocy te s .  The  work  of the  above  in- 
ves t iga to rs  was cr i t ic ized b y  STERN and  TIMONEN t who  
were conce rned  w i t h  a possible c o n t a m i n a t i o n  of t h e  
nuc lea r  p r e p a r a t i o n  by  p o s t u l a t e d  cy top l a smic  par t ic les  
or  wi th  a possible  abso rp t ion  by  t h e  i so la ted  nuclei  of 
cy top l a smic  e n z y m e s  m a d e  soluble t h r o u g h  freezing-  
t h a w i n g  techn iques .  The  in te res t ing  or iginal  w o r k  and 
the  subsequen t  c r i t ic i sm led us to  e x a m i n e  these  nucle i  
h i s tochemica l ly  for the  presence of enzymes  conce rned  
wi th  reduc tase  ac t iv i ty .  

H i s t o c h e m i c a l  work,  using basic  t echn iques  prev i -  
ously described~, conf i rms  the  ac tua l  presence of genera l  
reduc tase  and  specif ica l ly  of succinic dehydrogenase  
a c t i v i t y  in the  nuclei  of  ch icken  e ry th rocy te s .  

F o u r  t e t r a z o l i u m  sal ts  were t e s t ed :  2, 3, 5-triphenyl~ 
t e t r a z o l i u m  chlor ide  (TTC) ; 2- (p- iodophenyl ) -3- (p-n i t ro-  
pheny l ) -5 -pheny l  t e t r a z o l i u m  chlor ide  ( INTC) ;  2 ,2 ' -  
(p-d iphenylene) -b is -2- (3 ,5-d iphenyl )  t e t r a z o l i u m  chlo-  
ride, or  n e o t e t r a z o l i u m  (NT);  and  3 ,3 ' -d ianisole-bis -  
4, 4"-(3, 5-diphenyl)  t e t r a z o l i u m  chlor ide ,  or  b lue  t e t r a -  
zo l ium (BT) 3. 

The  first  two  are  m o n o t e t r a z o l i u m ,  t he  l a t t e r  d i t e t r a -  
zo l ium compounds .  The  c o n c e n t r a t i o n s  used were  
1 mg/ml .  The  d i f ferent  sal ts  va r i ed  no t  as m u c h  in t he  
f inal  resul ts  as in t he  t i m e  of i ncuba t i on  requ i red  to  
ob ta in  fo rmazan  p igmen t .  The  I N T C  was pre fe r red  as 
it  gave  fas ter  r educ t ion  and more m i n u t e  g ranu la t ion .  
Pur i f i ca t ion  of the  t e t r a z o l i u m  sal ts  by  r e m o v a l  of 
c o n t a m i n a t i n g  me ta l  by  prev ious  t r e a t m e n t  w i th  a 
che la t ing  agent ,  d ipheny l th ioca rbazone ,  was v e r y  
e f fec t ive  in decreas ing  the  t i m e  of incuba t ion ,  pa r t i cu -  
la r ly  in t h e  case of the  INTC.  

Di f fe ren t  me thods ,  whose  charac te r i s t i cs  will  be 
discussed elsewhere,  were  used in order  to  ach ieve  saris-  
f ac to ry  h i s tochemica t  resul ts ,  The  reac t ion  was per-  
fo rmed  b o t h  in i n t a c t  cells as well  as in nuclei ,  which  
were  i so la ted  by  freezing and  thawing .  F reez ing  and 
t hawing  were used for d e m o n s t r a t i o n  of succinic de- 
hydrogenase  as f reezing des t roys  t he  so cal led " e n d o -  
genous"  dehydrogenase .  

P o t a s s i u m  cyanide  and  versene  ( t e t r a sod ium sal t  of 
e t h y l e n e d i a m i n o t e t r a a c e t i c  acid) a t  concen t r a t i ons  f rom 
0-01 M to  0.1 M p r o v e d  to  be v e r y  e f fec t ive  on the  f inal  
h i s tochemica l  resul t ,  p r o b a b l y  by  af fec t ing  the  m e m -  
brane  p e r m e a b i l i t y  I and  e n h a n c i n g  the  e n z y m a t i c  
a c t i v i t y  5. 

The  speci f ic i ty  of t he  m e c h a n i s m  invo lved  in t he  
r educ t ion  was conf i rmed  by  absence  of f o r m a z a n  fo rma-  
t ion in t he  case of succinic  dehydrogenase  on l e av ing  
ou t  the  succ ina te  o r  on a d d i n g  f luoride or  m a l o n a t e  in 
add i t i on  to  succinate .  

Resu l t s  unde r  each  t es t  cond i t ion  were h igh ly  re- 
p roduc ib le  and  the  n u m b e r  of fo rmazan  crys ta ls  pe r  cel l  
was fa i r ly  uni form.  The  crys ta ls  were local ized a t  t h e  
inner  surface  of t he  nuc lear  m e m b r a n e ;  and  on ly  v e r y  
ra re ly  were crys ta ls  encoun te red  at  t he  cen te r  of t h e  
nucleus .  No t e t r a z o l i u m  reduc t ion  was observed  w i t h  or 
w i t h o u t  succ ina te  in t he  c y t o p l a s m  of t he  i n t a c t  cell, as 
wel l  as in t he  s u p e r n a t a n t  f luid f rom which  nuc le i  had  
been  isola ted.  
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This  is the  f i rs t  t ime ,  as far as it  is k n o w n  to  t h e  
au thors ,  t h a t  succinic  d e h y d r o g e n a s e  has  been  d e m o n -  
s t r a t e d  h i s t o c h e m i c a l l y  u n d e r  cond i t i ons  in w h i c h  no 
mi tochondr i a l  bodies  are p resen t .  I t  is m o s t  r e m a r k a b l e  
t h a t ,  in a cell whose  c y t o p l a s m  has  a s s u m e d  a unique ,  
h igh ly  specia l ized  func t ion ,  t h e  nucleus ,  wh ich  is in a 
c o n t i n u o u s  res t ing  phase ,  d i sp lays  m e t a b o l i c  ac t iv i t ies  
t h a t  are usua l ly  assoc ia ted  wi th  t he  c y t o p l a s m  in o t h e r  
t i ssues .  

V. DEFENI)I and  B. PEARSON 

Detro i t  I n s t i t u t e  o / C a n c e r  Research ,  D e t r o i t  1, M i c h i g a n ,  
A p r i l  26, 1955. 

Z u s a m m e n / a s s u n g  

D e h y d r a s e -  und  S u c c i n o d e h y d r a s e a k t i v i t ~ t  w e r d e n  
mi t t e l s  h i s t o c h e m i s e h e r  Me thode  d u r c h  T e t r a z o l i u m -  
salze in K e r n e n  der  H i i h n e r e r y t h r o c y t e n  darges te l l t .  Das  
V o r h a n d e n s e i n  der  F o r m a z a n k r i s t a l l e  beschrSmkt  sich 
vor  a l lem auf  die innere  OberflXche der  K e r n m e m b r a n e .  
Die B e d e u t u n g  d ieser  E n t d e c k u n g e n  im Z u s a m m e n h a n g  
mi t  d e m  S u c c i n o d e h y d r a s e - M i t o e h o n d r i e n - V e r h t t l t n i s  
wird  kurz  besp roeben .  

Etude h i s t o c h i m i q u e  de l 'act ion des  r a y o n s  X 
sur  les  cho l ines t6rases  

On sa l t  depu i s  l o n g t e m p s  ~ que  les g lobules  rouges  
poss~den t  de l ' ac6 ty lcho l ines t6 rase  (ACHE = chol in-  
es t6rase  sp6cif ique ou vraie).  Mais  ee n ' e s t  que  depu i s  les 
t r a v a u x  de ZAJICEK e t  de [~[OGISTER 2 q u ' o n  c o n n a i t  la 
p r6sence  de ce t  e n z y m e  d a n s  les 616ments qu i  son t  
l 'or ig ine  des cellules sanguines ,  A savoi r  les 6 ry th rob l a s t e s  
e t  les m6gaca ryocy te s ,  e t  aussi  d a n s  les t h r o m b o c y t e s  s. 

Chez l ' h o m m e ,  on t r o u v e  ce t t e  es t6rase  p r e sque  ex-  
c l u s i v e m e n t  dans  les 6 ry th rocy te s ,  off elle sera i t  localis6e 
sur  la m e m b r a n O ,  e t  dans  les 6 ry th rob la s t e s ,  t a n d i s  que 
chez le cha t ,  elle se t r ouve  dans  le p r o t o p l a s m e  des m6- 
g a c a r y o e y t e s  e t  des  p l a q u e t t e s .  Chez la souris,  an ima l  
qui a s e r v i ~  nos exp6r iences ,  l ' e n z y m e  es t  peu ac t i f  dans  
la lign6e 6 r y t h r o c y t a i r e  e t  for t  ac t i f  d a n s  la lign6e 
t h r o m b o c y t a i r e .  

On ignore  le r61e de I ' A C h E  dans  les 616ments san-  
guins.  On suppose  qu 'e l le  i n t e r v i e n t  pour  m a i n t e n i r  la 
pe rm6abi l i t6  de la m e m b r a n e  cellulaire,  car  l ' i nh ib i t i on  
par  la p h y s o s t i g m i n e  p r o v o q u e  une m o d i f i c a t i o n  de la 
perm6abi l i t6  e t  de l ' 6change  des ions s o d i u m  et  po t a s -  
s ium s. 

E n  p a r t a n t  du fair que  la p e r t u r b a t i o n  de perm6abi l i t6  
eellulaire es t  une des p r emie re s  m a n i f e s t a t i o n s  du syn- 
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d r o m e  d ' i r r a d i a t i o n  a, nous  a v o n s  che rch6  X d 6 t e r m i n e r  
l ' i n f luence  des r a y o n s  X sur  les cho l ines t6 rases  des 616- 
m e n t s  h6matopo~dt iques  e t  des  ccllules du sang.  D a n s  ce 
dernier ,  I ' A C h E  des  h6mat i e s  6chappe  & l ' ana lyse  h i s to -  
ch imique ,  sans  d o u t e  & cause  de l ' 6 t a t  d ispers6  de 
l ' e n z y m e  d a n s  ces 616ments. D ' a u t r e  par t ,  les p l a q u e t t e s  
s o n t  moins  favorab les  ~ l ' 6 tude  h i s t o c h i m i q u e  que les 
m6 g a c a r y o c y t e s .  Nous  avons  done  e x a m i n 6  l ' ac t iv i t6  
ac6 ty lcho l ines t6 ras ique  des m 6 g a c a r y o c y t e s  d a n s  la ra te  
e t  la moel le  osseuse chez des sour is  de race  C3H (males 
de 6 tools). Dans  une  s6rie d ' exp6r i ences ,  nous  a v o n s  
observ6  aussi  l ' ac t iv i t6  de ce t  e n z y m e  dans  les p laques  
mot r i ces  du musc le  stri6. Q u a n t  A la cho l ines t6 rase  
(ChE -- cho l ines t6 rase  non  sp6cif ique ou pseudo-cho l in -  
est6rase) ,  celle du s6 rum ne p e u t  6tre mise  en 6vidence  
pa r  no t re  t e c h n i q u e ,  e t  nous  a v o n s  dfi u t i l iser  des coupes  
de d ivers  o rganes  (foie, paner6as ,  p ro s t a t e )  pour  d6finir  
l ' e f fe t  de l ' i r r ad i a t i on  sur  ce t  e n z y m e ,  

Les a n i m a u x  o n t  6t6 i r r ad i f s  au m o y e n  d ' u n  appare i l  
~Siemens~ (250 kV, 20 mA,  0,5 Cu, c h a m p  15 × 15 cm,  
in tens i t6  80 r /min)  avec  contr61e au dos im~t re  ~, S iemens  ~,. 
Les doses  d ' i r r a d i a t i o n  e t  les t e m p s  de surv ie  accord6s 
aux  a n i m a u x  s o n t  ind iqu6s  dans  le g r aph ique .  Cer ta ines  
sour is  a y a n t  re~u 800 ou 600 r on t  6t6 laiss6es en  vie plus 
l o n g t e m p s :  jusqu 'A 20 jours  apr~s l ' i r r ad ia t ion .  La  dose 
mor te l l e  p o u r  nos  sour is  es t  de  750 r. 

L a  d 6 t e r m i n a t i o n  d ' a c t i v i t 6  cho l ines t6 ras ique  e s t  fa i te  
s u i v a n t  Ia m 6 t h o d e  de KOELLE modif i6e  pa r  GERZBT- 
ZOFF $. P o u r  c h a q u e  organe ,  les coupes  on t  6t6 incub6es  en 
pr6sence  d ' a c 6 t y l t h i o c h o l i n e  ou de b u t y r y l t h i o c h o l i n e  
d u r a n t  30 A 120 min .  L ' e s t i m a t i o n  d ' a c t i v i t 6  e n z y -  
m a t i q u e  se fa i t  d ' a p r 6 s  l ' i n t ens i t6  de la co lora t ion .  El le  
est ,  p a r  cons6quen t ,  sub jec t ive ,  e t  ne  d o n n e  q u ' u n e  id6e 
impr6cisc  des va r i a t i ons  q u a n t i t a t i v e s .  

L ' e n s e m b l e  des r6su l t a t s  est  indiqu6 dans  te g raph ique .  
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L ' A C h E  des m 6 g a c a r y o c y t e s  de la r a t e  e t  de la moette 
osseuse  e t  aussi  celle des p l aques  mo t r i ce s  es t  t rgs  r6sis- 
t a n t e  a u x  r a y o n s  X,  mfime & la dose  de 5000 r. On n ' a  
pas  c o n s t a t 6  de d i m i n u t i o n  de leur  ac t iv i t6  m 6 m e  q u a n d  
les m 6 g a c a r y o c y t e s  p r 6 s e n t e n t  de g r a n d e s  a l t6 ra t ions  
d a n s  leur  s t r u c t u r e  cel lulaire  (vacuol i sa t ion  et  d6sint6-  
g r a t i o n  du  noyau) .  L ' a c t i v i t 6  de I ' A C h E  d i s p a r a i t  en 
m 6 m e  t e m p s  que  s '61iminent  les d6br is  de m6gaca ryo-  
cy tes ,  c 'es t -&-dire  au b o u t  de 2 j ou r s  p o u r  5000 r, vers  
le 5 e j ou r  pour  1000 r, e t  au-de lg  d ' u n e  s e ma i n e  pour  
800 r. Apr~s une  dose  de 600 r, les m 6 g a c a r y o c y t e s  et  
l ' ac t iv i t6  e n z y m a t i q u e  pe r s i s t en t .  Quelle que  soi t  la dose,  
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