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NING s, w o n a c h  Sapon ine  be i  i so l ie r ten  Ch lo rop l a s t en  e ine  
s t a rke  H e m m u n g  de r  H i l l - R e a k t i o n  bewi rken ,  u n t e r -  
s t i i t zen  dieses Ergebn i s .  N a c h  A n s i c h t  dieser  A u t o r e n  
l iegt  de r  W i r k o r t  d ieser  H e m m u n g  in den  G r a n a l a m e l l e n  
de r  P la s t iden .  

I n  d e n  h i e r  b e s c h r i e b e n e n  U n t e r s u c h u n g e n  wurde  n u t  
e ine de r  v ie l en  R e a k t i o n s m S g l i c h k e i t e n  in  H o m o g e n a t e n  
n i the r  a n a l y s i e r t  u n d  w a h r s c h e i n l i c h  gemach t .  Bei  de r  
A u s w a h l  y o n  O b j e k t e n  fiir die I so l i e rung  y o n  Zel lorga-  
ne l len  sol l te  m e h r  als b i she r  au f  solche P f l a n z e n i n h a l t s -  
s toffe  g e a c h t e t  werden ,  die u n n S t i g e  K o m p l i k a t i o n e n  m i t  
s ich b r i n g e n  k S n n t e n .  

I I .  KERN 

Botanisches Inst i tut  der Wesl/?ilischen Wilhelms-Univer- 
sit?it Mi~nster i. West/,, 27. Oktober 1958. 

Summary  

T h e s e  i n v e s t i g a t i o n s  a re  a c o n t r i b u t i o n  t o  t h e  s t u d y  of 
p r o b l e m s  caused  b y  h o m o g e n i s a t i o n .  I t  is s h o w n  t h a t  
s apon ines  in  h o m o g e n a t e s  of leaves  of Viola  t r ico lor  rea l ly  
r e a c t  w i t h  t he  s u s p e n d e d  ch loroplas t s .  

s B.  K s  u n d  K.  A. CLt~NDENNING, Biocb im.  b i o p h y s .  A c t a  19, 74 
(1956). 

Sul la  b i o c h i m i c a  del la  f e r m e n t a z i o n e  c i tr ica da 
parte  dell'Aspergillus niger 

I I I  o A ttivit~ ossalacetico-decarbossiIasica 

I1 c rescen te  a c c u m u l o  di ac ido  ci t r ico che  si ver i f ica  nel  
mezzo  co l tu ra le  al lorch~ u n  ceppo  se lez iona to  di Asper-  
giIlus niger v iene  c o l t i v a t o  in t e r r e n o  s in te t i co  B e r n h a u e r ,  
come a b b i a m o  espos to  in u n a  n o t a  p r e c e d e n t e ' ,  p r e s u p -  
pone  u n a  c rescen te  disponibi l i tX e n d o g e n a  di ac ido  ossa- 
lacetico.  Q u e s t ' u l t i m o  in fa t t i ,  come ~ s t a t o  d i m o s t r a t o  in  
a l t r i  eumice t i ,  ~ il p recurso re  i m m e d i a t o  de l l ' ace to  ci t r ieo 
a cui d~ or igine c o n d e n s a n d o s i  col l ' ac ido  acet ico,  I1 mec-  
can i smo  di  fo rmaz ione  de l l ' ac ido  ossa lace t ico  6 t u t t o r a  
discusso.  P e r  q u e s t o  m o t i v o  a b b i a m o  r i t e n u t o  o p p o r t u n o  
c o n t i n u a r e  lo s tudio ,  nel  nos t ro  ceppo di  A spergillus niger, 
delle a t t i v i t h  e n z i m a t i c h e  connesse  con  ques to  m e t a b o l i t a .  

N e n a  r icerca  ogge t to  di q u e s t a  n o r a  a b b i a m o  e s a m i n a t o  
in pa r t i co l a r e  la v a r i a z i o n e  d e l l ' a t t i v i t £  ossa lacet ico-  
decarboss i las ica  d u r a n t e  l ' a c c u m u l o  di  ac ido  ci t r ico.  

Le  condiz ioni  co l tu ra l i  del ceppo  di A spergiltus niger e 
la p r e p a r a z i o n e  d e l t ' e s t r a t t o  e n z i m a t i c o  aee l tu la re  sono 
quelle descr i t t e  in  u n a  n o t a  p r e c e d e n t e  ~. 

L ' a t t i v i t h  ossa lace t ico-decarboss i las ica  d e l l ' e s t r a t t o  en- 
z ima t i co  v e n i v a  m i s u r a t a  m a n o m e t r i c a m e n t e  al WAR- 
BURG 3, m i s u r a n d o  la CO~ l ibera tas i ,  a p H  = 5,4 in  t a m -  
pone  a c e t a t o  10 -~ 2~f, da l l a  deca rboss i l az ione  e n z i m a t i c a  
de l l ' ac ido  ossa lace t ico  a g g i u n t o  *. 

1 V, MORET e "~I. LORIm, Exper. 14, 359 (1958). 
V. MORET e M. LoRIyI, R. C. Accad. Lincei °?3, 77 (1957), 

a D. HERBERT, in: Methods in Enzymology, vol. I (Academic 
Press Ine., Publishers, New York 1955), p. 753. 

a Le 30 y.M di acido ossalacetico agg i tmte  p e r  ogni  prova enzi- 
matica, venivauo sciolte e portate a pH = 5,4 con NaOH immedia- 
tarnente prima dell'uso. 

L ' a c ido  c i t r ico  v e n i v a  dosa to  col m e t o d o  di SAFFRAN 
el al 5. 

Nel la  Tabe l l a  sono espos t i  i va lo r i  de l l ' a t t iv i t~ ,  ossal-  
ace t ico-decarboss i las iea  (espressa in  fxl C 0 2 / m g  N pro-  
teico,  in 20 rain) r e l a t iv i  ai due  micel i  o t t e n u t i  dopo  30 h 
e dopo  48 h di c resc i t a  in  t e r r e n o  di B e r n h a u e r .  

Attivit~ Acido citrico 
ossalacetico-decarbossilasica nel mezzo colturale 

30 h 48 h 

29,3 ld CO 2 
22,5/~l CO 2 
25,5/ t l  CO 2 
27,0 I d CO 2 
26,5 i d CO~ 
media:  

I 26,1 ld CO 2 

64,0 ld CO~ 
43,5 td CO~ 
54 ,4 /d  CO~ 
65,2 pl COz 
55,0// /CO~ 

56,4 1 d CO~ 

30 h 48 h 
i ..... 

3,5 mg 160 mg 
2,0 mg 184 mg 
4,1 mg 144 mg 
3,2 nag 207 mg 
2,9 mg 180 mg 

3,1 nag 175 mg 

I r i su l t a t i  espos t i  ne l la  Tabe l l a  i nd i cano  che ne l l ' i n t e r -  
va l lo  di t e m p o  30 h a 48 h di co l tu ra  l ' a t t i v i t ~  ossMacet ico-  
decarboss i l as ica  dell'Aspergillus niger a u m e n t a  in  g rado  
no t evo l e  c o n t e m p o r a n e a m e n t e  a l l ' a c c u m u l o  di  ac ido  ci- 
t r ico  nel  mezzo  cot tura le .  

P e r  spiegare  ques t e  osservaz ion i  ~ ut i le  cons ide ra re  an-  
che q u a n t o  a b b i a m o  gi~ esposto,  e clod che l ' a c c u m u l o  di 
ac ido  ci t r ico nel  mezzo  p r e s u p p o n e  u n a  maggiore  d isponi -  
b i l i th  di ac ido  ossalacet ico.  Q u e s t a  non  pub,  nel  n o s t r o  
ceppo,  essere il r i s u l t a t o  di  u n a  a u m e n t a t a  a t t ivi t~t  di  u n  
m e c c a n i s m o  ciclico t r i ca rboss i l i co  (o bicarbossi l ico ,  even -  
t u a l m e n t e  p resen te ) ,  n~ di u n  m e c c a n i s m o  t r a n s a m i n a s i c o .  
I n f a t t i ,  d u r a n t e  l ' a c c u m u l o  di ac ido  ci t r ico nel  mezzo,  
l ' a t t i v i t ~  a s p a r t i c o - g l u t a m i c o  t r a n s a m i n a s i c a  ( fornente  
ac ido  ossalacet ico)  r i m a n e  p r a t i c a m e n t e  eos t an te ,  e 
que l la  succ ino-de id rogenas ica  (obb l iga to r i a  in a m b e d u e  i 
cicli - t r icarboss i l ico  e b icarboss i l ico  - pe r  la  fo rmaz ione  
di ac ido  ossalacet ico)  d iminu i see  n o t e v o l m e n t e L  

T r a  le at t ivi tS,  s t u d i a t e  e connesse  col m e t a b o l i s m o  del-  
l ' ac ido  ossalacet ico,  la  sola che a u m e n t a  c o n t e m p o r a n e a -  
m e n t e  a l l ' a ccumulo  di ac ido  c i t r ico  nel  mezzo,  ~ l ' a t t i v i t £  
ossa laee t ieo-decarboss i las ica .  

Ora  se ta lc  a t t iv i t '~  si svolgesse nel  n o s t r o  ceppo  decar -  
boss i l ando  I ' ac ido  ossalacet ico,  lo s o t t r a r r e b b e  a l la  b ios in-  
tes i  de l l ' ac ido  ci t r ico,  e q u i n d i  n o n  p o t r e m m o  spiegare  
come  u n  a u m e n t o  di t a le  a t t i v i t ~  possa  a c c o m p a g n a r s i  ad  
u n  a u m e n t o  di ae ido  ci t r ico nel  mezzo.  

A nos t ro  parere ,  le osse rvaz ion i  e i d a t i  s p e r i m e n t a l i  
sop raespos t i  p o t r e b b e r o  invecc  esser  sp iega t i  a m m e t t e n d o  
che  l ' a t t iv i t~ ,  ossa lace t ico-decarboss i las iea ,  d a  noi  dosa ta ,  
sia indice  di u n a  a t t i v i t ~  e n z i m a t i c a  svo lgen tes i  nel  n o s t r o  
ceppo  in senso inverso,  cio& in senso ca rboss i l an t e  l ' ac ido  
p i ruvico ,  con  conseguen t e  fo rmaz ione  di ac ido  ossalace-  
t ico.  Al t r i  a u t o r i  del res to  r i t e n g o n o  che  nei  m i c r o r g a n i s m i  
l ' ossa lace t ico-decarboss i l as i  i n t e r v e n g a  ne l la  ca ta l is i  di  
t a le  ca rboss i l az ione  6-s. Ta le  ipo tes i  p o t r e b b e  sp iegare  
come  u n a  a u m e n t a t a  a t t iv i t /~  ossa lace t ico-carboss i las ica ,  
d e t e r m i n a n d o  u n a  magg io rc  s in tes i  di  ac ido  ossalacet ico,  
si a c c o m p a g n i  ad  u n  c rescen te  a c c u m u l o  di ac ido  ci t r ico 
ne l  mezzo.  A memo che  l ' ac ido  ei t r ico n o n  possa  fo rmars i  
a t t r a v e r s o  qua lche  v ia  m e t a b o l i c a  n o n  i m p l i c a n t e  l ' ac ido  

5 M. SAFYRAN e O. F.  DEUSTEDT, J .  biol .  Chem.  175, 849 (1948). 
6 j .  \47 FOSTER e J .  B .  DAVIS, J .  Bac t c r i oL  56, 329 (1948). 
7 M. F. UT'rER e H. G. WOOD, Adv. Enzymol. 12, 41 (1951). 
8 L. O. KRAMPITZ e C. H.  WERK.MAN, Biochem.  J .  35, 595 (1941). 
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ossalacet ieo,  o c o m u n q u e  d i ve r s a  da  queue  classiche cono- 
sc iu te  pe r  if m e t a b o l i s m o  microb ico  e animale ,  

M. LORINI e V. ~ORET 

Istituto di Chimica Biologica dell'Universitd di l~adova, 
il 3 novembre 1958. 

Summary 

I n  a s t r a i n  of Aspergillus niger grown  in B e r n h a u e r  me- 
d ium,  oxa lace t i c  deca rboxy la se  a c t i v i t y  increased,  while 
c i t r ic  acid a c c u m u l a t e d  in t he  m e d i u m ,  The  m e c h a n i s m  
of c i t r ic  acid a c c u m u l a t i o n  is discussed.  

Table I 
Metabolic Stability of Cell Protein During Tumor Growth 

Relative Product: 
Cells/mouse × Protein Specific Activity ! Standard Error 

Days After Glycine- Valine- Leucine- 
Inoculation Labelled* Labelled** Labelled** 

100 
6 2 ~ 6  
3 8 : k 4  

100 
62=[= 9 
36 :k 19 

100 
6 4 ±  9 
47 =}: 12 

* Four exporiment.~. ** Two experiments. 

Protein Turnover in Glycitxe-C~4-1ahelled 
Landschiitz Ascites Tumor Cells 

P r e v i o u s  i n v e s t i g a t i o n s  in th i s  l a b o r a t o r y  i showed t h a t  
t h e  p r o t e i n  of t he  t e t r a p l o i d  E h r l i c h  asc i tes  ca rc inoma  
e x h i b i t s  d i f f e ren t  degrees  of me tabo l i c  s t ab i l i t y  depend ing  
on  the  r a d i o a c t i v e  a m i n o  acid used for labell ing.  Methio-  
nine-S~5-1abelled p r o t e i n  r e m a i n e d  ' s t ab l e '  du r ing  the  
g r o w t h  of t h e  t u m o r ,  whe reas  glycine-Cl~-labelled p ro te in  
lost  a b o u t  6 7 %  of i ts  a c t i v i t y  d u r i n g  th i s  t ime.  Moreover,  
t h e  b e h a v i o u r  of me th ion ine - l abe l l ed  p ro t e in  in  t he  hype r -  
d ip lo id  E ;h r l i ch -Landsch i i t z  asc i tes  t u m o r  was of a t h i r d  
type ,  showing  i n s t a b i l i t y  on ly  d u r i n g  t he  f irst  few days  
of g rowth .  The  p r e sen t  e x p e r i m e n t s  were des igned to af- 
ford  a de t a i l ed  s t u d y  of t he  m e t a b o l i c  s t ab i l i t y  of glycine- 
l abe l led  p r o t e i n  in  L a n d s c h i i t z  asci tes  celles. 

Glycine-2-C t4 a n d  gene ra l ly  labe l led  leucine- and  
va l ine-C 14, all  h a v i n g  specif ic  ac t iv i t i e s  of 64-69  lzC/mg, 
were a d m i n i s t e r e d  i n t r a p e r i t o n e a l l y  in  0.1 ml  of isotonic  
sal ine.  Usua l ly  5 ~tC were  in j ec t ed  pe r  mouse  6-7 days  
a f t e r  i nocu l a t i on  w i t h  t h e  t u m o r ,  a n d  the  ascit ie fluid was 
col lec ted  2 days  la ter .  

Mice were i nocu la t ed  w i t h  0-15 ml  of u n d i l u t e d  ascit ic 
fluid,  label led as descr ibed  above ,  a n d  sacrif iced a t  var ious  
t i m e s  t he rea f t e r .  T h e  c r i t e r ion  of m e t a b o l i c  s t ab i l i t y  was 
t h a t  used in  ear l ie r  s tud ies  1,2, n a m e l y  t he  re la t ive  con-  
s t o n e y  of t he  p r o d u c t  of free t u m o r  ce l l s /mouse  × specific 
a c t i v i t y  of t h e  t u m o r  cell p r o t e i n  - a va l id  c r i t e r ion  since 
t he  a m o u n t  of i n t r ace l lu l a r  p r o t e i n  pe r  cell does no t  
c h a n g e  d u r i n g  t h e  e x p e r i m e n t  3,4. T h e  n u m b e r  of t u m o r  
cells in  t h e  or ig ina l  i n o c u l n m  a n d  pe r  mouse  on  subse- 
q u e n t  days  was d e t e r m i n e d  b y  c o u n t i n g  in a Bue r ke r  
h a e m o c y t o m e t e r  ~ or  in  a Caset la  a u t o m a t i c  par t ic le  coun t -  
er  a n d  sizer, r e su l t s  of t he  t w o  c o u n t i n g  m e t h o d s  agree- 
ing  closely.  Chemica l  p r e p a r a t i o n s  a n d  m e a s u r e m e n t s  of 
r a d i o a c t i v i t y  were  ca r r ied  o u t  as descr ibed  previous ly" ,L  

The  loss of r a d i o a c t i v i t y  f rom t he  glycine- label led pro- 
t e in  was c o n t i n u o u s  w i t h  t ime  a n d  a p p r o x i m a t e l y  l inear  
(Tab le  I), a m o u n t i n g  to 7 . 8 % / d a y .  Th i s  va lue  falls be- 
t w e e n  t h a t  r e p o r t e d  for  t h e  ea r ly  s tages  of g r o w t h  of the  

1 A. FORSSBERG and L. Rf.:v£sz, Biochim. biophys. Acta zs, 165 
(1957). 

2 L. R~v~sz, A. FORSSBERG, and G. KLEIn, J. nat. Cancer Inst. 
17, 37 (1956). 

3 L. LEDOUX and S. H. R~VELL, Biochim. biophys. Aeta 18, ,t16 
0955). 

a j .  S. FINLAYSON a n d  A. FORSSBERG, Unpub l i shed  obse rva t ions .  
G. KLEIN a n d  L. R k v e s z ,  J .  n a t .  C a n c e r  Ins t ,  I4, 2°.9 (195q). 
A. FORSSSERO and G. KL~n,', Exp. Cell Res. 7, 480 (1954). 

7 A. FORSSBERG, J. S. FINLAYSON, and G. DREYFUS, Biochim. 
btophys, Acts, in press, 

glycine-label led TA3 asci tes  t u m o r  s a n d  t h a t  g iven  for  
the  l a te r  s tages  of the  glycine- label led  E h r l i e h  t e t r a p l o i d  
line x. P ro t e in  label led w i t h  va l ine  or leucine also showed  
metabo l i c  i n s t ab i l i t y  (Table  I), b u t  va lues  were  more  
va r i ab le ;  th i s  i n s t ab i l i t y  was  a t  leas t  as g r ea t  as  t h a t  ex-  
h ib i t ed  b y  me th ion ine - l abe l l ed  p ro t e in  in  L a n d s c h t i t z  
cellsL 

Table. II  
l)istribution of Radioactivity in Glycine-Labelled Tumor 

Protein 58 % - 62 % 
Cells Nucleic Acid 35%-41% 

O/ ( ( O/ * (89/o- )9 m) Acid-Soluble 1 % -  3°/,, 

Serum Protein 82%-95% 
( 1%- I  1%)* Acid-Soluble 5 % - 1 8 %  

• % of total tumor activity. 

The  d i s t r i bu t ion  of r a d i o a c t i v i t y  w i t h i n  g lyc ine-  
label led t u m o r s  is g iven  in Tab le  I I .  Most  of t he  s e r u m  
ac t i v i t y  was h m m l  in the  p ro t e in  f rac t ion,  sugges t ing  
t h a t  some or all of t he  a c t i v i t y  los t  b y  t h e  p r o t e i n  
left  the  cells in the  form of i n t a c t  p ro te in ,  e i t he r  b y  
cell r u p t u r e  or t h r o u g h  the  cell m e m b r a n e .  The  f o r m e r  
poss ibi l i ty  would br ing  a b o u t  a c o n s t a n t  a p p a r e n t  i n s t ab -  
i l i ty  of all cel lular  c o n s t i t u e n t s  (viz., 1)NA, RNA,  p ro te in ) ,  
which  is no t  the  easel .  The  l a t t e r  poss ib i l i ty  was  ru led  o u t  
in the  h)l lowing manne r .  

Since the  mice were inocu la t ed  w i t h  intact l abe l led  
tumor ,  t im inocu lum c o n t a i n e d  a cons iderab le  a m o u n t  of 
rad ioac t ive  s e rum pro te in .  I t  was  f i rs t  s h o w n  t h a t  t h e  
s e rum pro te in  a c t i v i t y / m o u s e  8 days  a f t e r  i n o c u l a t i o n  
was m u c h  less t h a n  t h a t  on  d a y  0. T h e n  a n  e x p e r i m e n t  
was  carr ied o u t  in  wh ich  t he  asc i tes  cells a n d  s e r u m  were  
sepa ra t ed  by  cen t r i fuga t ion ,  ttle cells w a s h e d  in K r e b s -  
R inger  p h o s p h a t e  buffer ,  a n d  a suspens ion  of cells in  
buffer  in jected.  Contro l  mice were in jec ted  w i t h  a v o l u m e  
of i n t a c t  ascit ic fhfid c o n t a i n i n g  the  same  n u m b e r  of 
t u m o r  cells. M e a s u r e m e n t s  a t  severa l  s t ages  of g r o w t h  
showed t h a t  the  specific, as well  as  t h e  t o t a l  a c t i v i t y  of 
the  se rum p ro t e in  was  m u c h  lower in  t he  g r o u p  wifich h a d  
received cells suspended  in buffer .  Moreover ,  i t  h a d  b e e n  
shown  t h a t  the  a c t i v i t y  lost  b y  t he  cells of t h e  L a n d s c h t i t z  
t u m o r  was t a k e n  up, b u t  no t  a c c u m u l a t e d ,  b y  t he  t i ssues  
of the  host ,  t h e  specific a c t i v i t y  of t he  l iver  be ing  closer  
to  t h a t  of t he  t o t a l  carcass  t h a n  a n y  o t h e r  o rgans  4. 
Therefore ,  in  t he  p rev ious  e x p e r i m e n t ,  c o m p a r i s o n  of t he  
specific ac t iv i t i es  of l iver  p r o t e i n  a n d  asc i tes  s e r u m  pro -  
t e in  was m a d e  in t he  g roups  inocu la t ed  wi th  i n t a c t  t u m o r  

8 j .  GREENLEES and G. A. lm PAGE, Cancer Res. 15, 256 (1955). 


