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Table/.-Oxidation of 0ctanoate by Tumor Mitochondna and by 
Liver Mitoehondria in the presence of Tumor Mitochondrta. Addi- 
tions: oetanoate (1-~5 x 10-sln),~-oxy caproate (3 x 10 -3 m), L- 
malate {7 x 10 -sm) ,  ATP {7 x 10 -4 m}, cytocbrome c (10 - s  m}, di- 
phosphopyridine nueleotide (DPN, 10 -3 m), Mg++ (5 x 10 -~ m), in a 
total volume of 1.6 ml (0.06 m) KC1-(0.013 m) phosphate buffer 
(pH 7.4) including 0-6 ml suspension of tumor mitochoudria in KC1- 
phosphate buffer (KCI-P), or 0.~5 m sucrose ~ versene (0"001 m). 
NaF was added in one experiment in a final concentration of 0.01 m. 
In the "ATPase assay" (lower part of table) 0'3 ml suspension oi 
liver mitochondria in Kel-phosphate buffer and 0.3 ml suspension of 
tmnor mitochondria in Ket-phosphate or 0"25 m sucrose :t: versene 
were added, DPN and InNate were omitted. Oxygen consumption 
was calculated as the difference between oxygen uptake in the 
presence of octanoate + 0~-oxy caproate (+ DPN) and that of c~-oxy 
eaproate (+ DPN). Protein-N was determined by a miero-Kjehldahl 
procedure. In the experiments in which tumor and liver mitoehondria 
were incubated together, the N-content of the former is listed in the 
table. The N-content of the latter was always the same as that of the 

liver mitochondria incubated separately. 

Mitochondria from 
preliminary 
suspension 

mg N 
per 
flask 

/ *103  
consumed 
per flask 

after 
60 rain 

hepatomas : 
"early stage" (I) 

I a  
I b  

"fully developed"(II) 
I I a .  
I I b .  
I I b + F -  

granulosa cel l tumor 
0I I )  
I I I a  
I l i a  

mouse liver (IV) 
IVa 
IVa+  Ic  
IVb 
I V b + I d  
I V b +  I I c  
IVb+  I I c  
IVc 
I V c + I I d  . . . .  

IVd 
IVd + I I I b  
IVe 
I V e + I I I c  
IV f 
I V f + I I I a  
I V f + I I I a  

KC1-P 2.18 177 
KC1-P 2"37 140 

KCI-P 2.28 - 3 
KCI-P 1.81 - 4 
KC1-P 1-81 23 

sucrose 1.06 0 
sucrose+ versene 0.76 246 

0.80 60 
KC1-P 1.68 100 

1.38 117 
sucrose 0-78 140 
KCI-P 0-89 10 
sucrose 0.73 60 

1.42 121 
sucrose 1.73 106 

. . . KC1-P 

KC1-P 

. , . sucrose 
• . . sucrose+versene 

1.26 124 
1.01 59 
1.26 115 
0.78 14 
0-98 117 
1-06 130 
0.76 190 

made  on a c c o u n t  of t h e  we igh t  of t he  t umor s .  The  
resul ts  r e p o r t e d  were c o n f i r m e d  in more  t h a n  25 exper i -  
men t s ,  only  a v e r y  few e x c e p t i o n s  be ing  no ted•  I t  c an  
be  conc luded  t h a t  t h e  m i t o c h o n d r i a  f rom t h e  fu l ly  
deve loped  h e p a t o m a s  are more  l iable t o  d a m a g e  in 
vitro, b y  which  l a t e n t  A T P a s e  ac t iv i t i es  b e c o m e  ac t iv -  
a t ed .  B y  sp l i t t ing  A T P  the  fo rming  of t h e  a c y l - c o e n z y m e  
A b o n d ,  a necessa ry  requis i t e  for f a t t y  acid  ox ida t ion ,  is 
p rec luded .  

P.  EMMELOr and  C. J .  B o s  

Department o[ Biochemistry, Antoni van Leeuwen- 
Hoekhuis, the Netherlands Cancer Institute, Amsterdam, 
April  14, 1955. 

Zusammen/assung 

M i t o c h o n d r i e n  aus k le inen  u n d  grosseu S p o n t a n -  
h e p a t o m e n  bei  F1(C~]31 X C~He) M/iusen weisen  ver-  
s ch iedene  A d e n o s i n t r i p h o s p h a t a s e a k t i v i t i i t e n  auf, was  
s ich 1. an der  H e m m u n g  der  F e t t s A u r e o x y d a t i o n  n o r ma l e r  
L e b e r m i t o c h o n d r i e n  n a c h  Zugabe  y o n  T u m o r m i t o c h o n -  
dr ien  u n d  2. an  der  F e t t s ~ u r e o x y d a t i o n  de r  H e p a t o m -  
m i t o c h o n d r i e n  se lbs t  zeigen 1/~sst, Die M i t o c h o n d r i e n  
gewisser  T u m o r e n  v e r m o c h t e n  Capryls~Lure n u r  zu oxy-  
d ieren ,  w e n n  die A d e n o s i n t r i p h o s p h a t a s e  m6gl l chs t  
wenig  a k t i v i e r t  wa r  d u r c h  Zugabe  y o n  V e r s e e n  z u m  Auf-  
a r b e i t u n g s m e d i u m .  

S u r  l a  p r 6 s e n c e  d e  f l - a l a n i n e  d a n s  l e s  t i s s u s  

d e s  p l a n t e s  s u p @ r i e u r e s  

L a  fl-Manine a dtd identifi@e p a r m i  les acides  aminds  
l ibres des v6g6 taux  sup@rieurs pa r  p lus ieurs  a u t e u r s :  
STEWARD e t  THOMPSON 1 d a n s  des  t i ssus  var ids ;  HUNT z 
d a n s  Ies rac ines  e t  les nodu les  de Idgumineuses ,  AUCLAIa 
et  MALTAIS 3 dans  les e x t r a i t s  de pois.  

P a r  con t re ,  au cours  de t r a v a u x  p o r t a n t  su r  les 
p ro td ines  des t i s sus  vdgd taux ,  il n ' a  j a m a i s  dt6 ddceld de 
f l-alanine darts les h y d r o l y s a t s .  P e u  de r e c h e r c h e s  o n t  
por td  sur  les acides  aminds  c o n s t i t u a n t  des p o l y p e p t i d e s .  

C e p e n d a n t ,  VIRTANEN et  MIETTINEN* o n t  ident i f i6  
la f l -alanine chez le Po i s  (feuilles), ~ l a  l o i s  p a r m i  les 
ac ides  amin6s  l ibres,  e t  c o m m e  c o n s t i t u a n t  des po ly -  
pep t ides .  

Au cours  de t r a v a u x  d ' o r i e n t a t i o n s  d i f f6rentes  su r  le 
m d t a b o l i s m e  p ro t id ique ,  nous  a v o n s  r e n c o n t r 6  la fl-ala- 
n ine  d a n s  ce r t a ins  e x t r a i t s  o b t e n u s  ~ p a r t i r  de  feuit les 
de b16 et  de Bryophyllum daigremontianum BERGER 
(M.L.C,) e t  de d ivers  t i s sus  v6g@taux cu l tN6s  in vitro: 
t i s sus  n o r m a u x  de rac ines  de scorson~re,  t i s sus  de 
Crown-gal l  de  scorson~re,  t i s sus  de  Crown-ga l l  de 
t o p i n a m b o u r  (C.L.). 

Les t e c h n i q u e s  de s @ a r a t i o n  employdes  son t  r6sum@es 
dans  le s c h d m a  s u i v a n t  : 

Fixation par alcool 950 bouillant 
Extraction par alcool ~ 50 ° 

I 
I I 

Rdsidu insoluble Exlrait soluble 
hydrolys6 Passage sur Pernmtite C6o 

I 
I I 

Filtrat Eluat par NH4OH 

hydrolys6 

[*c'de amin sllAcidesa "io sd°certainesllAcidesamin 'st 
des prot6ines liaisons peptidiques libres 

Le passage  sur  la P e r m u t i t e  C~0 (mdthode  de BOU- 
I.ANaER et  BISERTE ~) p e r m e t  de r e t e n i r  les ac ides  aminds  
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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 :  

Racines de scorson~re. . . 
Crown-gall s c o r s o n 6 r e . . .  
Crown-gall topinambour 
Feuilles de bl~ 
Feuilles de bryophyllum. . 

Acides 
aminds 
libres 

Fraction 
peptidique 

+ 
+ 
+ 
+ 
+ 

Fraction 
protdique 

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~,. 

MARIe L o u i s e  CHAMPIGNY et  
C. LIORET 

Laboratoire de Photosynth~se,  Centre na t ional  de la 
Recherche scient i f ique,  Gi[-sur-Yvet te ,  le 28 mai  1955. 

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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H i s t o c h e m i c a l  D e m o n s t r a t i o n  of R e d u c t a s e  
A c t i v i t y  in the  N u c l e u s  of C h i c k e n  Ery th rocy te~  

R e c e n t l y  I:~UBINSTEIN and DENSTEDT 2 h a v e  demon-  
s t r a  t ed  the  presence  of Krebs  cycle e n z y m e s  in the  nuclei  

1 This work was supported in part by a Research Grant fronl 
the National Cancer Institute, U. S. Department of HcMth, Educa- 
tion and ~¥clfare, and in part by an Institutional Grant to the 
Detroit Institute of Cancer Research from the American Cancer 
Society. 
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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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