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RSle of  t h e  N u c l e u s  in the Maintenance  of the 
Prote in  Level  in the Alga  Aeetabularia  

medi terranea 

BRACHET a n d  CHANTRENNI~ x have shown that  a 
difference in the uptake of labelled CO~ by the proteins 
of the nucleated and non-nucleated regenerating seg- 
ments of Acetabularia mediterranea can first be noticed 2 
weeks after the operation, i.e. at  the time when re- 
generation in non-nucleated segments ceases. I t  was also 
found s tha t  the lowering of the abil i ty to incorporate 
CO 2 into the proteins is more pronounced in the small 
cytoplasmic granules than in the chloroplasts. These 
observations were paralleled by the finding ~ that  during 
a first period after the operat ion no difference could be 
detected in the amount  of protein-N between nucleated 
and non-nucleated regenerating algae. I t  was by the 
end of the second week tha t  a decrease was observed in 
the latter, while the former showed a steady increase. 

On this last point, however, my observations are 
somewhat at variance as they seem to indicate tha t  a 
decrease of protein-N in non-nucleated segments of 
Acetabularia mediterranea is already noticeable during 
the first week following the operation. 

The experiments  were performed on batches of 
Acetabularia mediterranea obtained from the Zoological 
Station, Naples. "Erdschre iber"  solution was used as a 
culture medium for both normal  and regeneration algae. 
Before the analysis, the  algae were rapidly rinsed in 
dist i l led water  and then homogenised with cold 5% 
trichloro-acetic acid. Protein and non-protein-N (P-N 
and NP-N)  were est imated in the insoluble and soluble 
fractions respectively by direct nesslerization after 
combustion. The results were calcula ted as the ratio 
between protein-N and non-protein-N (P -N/NP-N) ,  
which was considered to be a much better  reference than 
wet or dry weight or length of the algae, which may be 
liable to undergo changes independently of the regenera- 
tion process. 

The results of the experiments  are summarized in the 
above diagramm. The curve shows tha t  in both nucle- 
ated and non-nucleated segments an increase of the 
ratio P - N / N P - N  occurs during the first day following 
the operation. In the following days this ratio undergoes 
a decrease, which is, however, much greater in the non- 
nucleated than in the nucleated algae. In fact, while in 
the lat ter  the values slowly approach the mean value for 
normal algae (1.47 :~ 0.078), in the former already 
during the 3rd--4th day they are well below it. The 
decrease goes on slowly unti l  the 13 TM day, when the 
observations were discontinued. In one experiment,  
marked by × in the diagramm, the values for P - N / N P - N  
were considerably higher than  in the other  experiments 
during the first day  after the operation. Atso in this case, 
however, in the non-nucleated segments they were well 
below those of the nucleated ones. 

These experiments  seem to indicate the presence in 
Acetabularia mediterranea of some proteins the main- 
tenance of which is strongly influenced by the nucleus. 

I J. t3RACHET/ H. CHANTRENNE, Protein Synthesis in Nucleated 
and Non-Nucleated Halves of Acetabularia Mediterranea Studied with 
Carbon-14 Dioxide, Nature 168, 950 (1952). 

2 J. ~RACHET and H. CtIANTRENNE, Incorporation de C14.02 darts 
les protdines des chloroplastes a des microsomes de ]ragments nucldds et 
anucldds d' A cetabularia mediterranea, Areh. int. Physiol. 60, 547 (1952). 

a F. VANDERHAEGHE, Mesures de croissance de ]ragments nucldds et 
dnucldds d'Acetabularia mediterranea, Arch. int. Physiol. 60, 190 
{ 195'~). 

Possibly they are the most metabolical ly act ive ones. 
Also in Amoeba a decrease of dipeptidase has been ob- 
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Values of the P-N/NP-N ratio in nucleated and non-nucleated 
regenerating segments of A cetabularia mediterranea. Various symbols 
refer to the experimental series. Dotted line indicates the mean values 

for normal algae. 

served following enucleation, while proteinases did not 
show any appreciable change I. 

The present work has been supported by a grant of the Rocke- 
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Riassunto  

Sono state s tudiate le variazioni del rapporto t ra  I 'N 
proteico e non proteico in segmenti  rigeneranti,  nucleati  
ed anucleati ,  di A cetabul, medit.  I risultati  o t tenut i  hanno 
dimostra to  che il predet to  rapporto  aumenta  in entrambi 
i segmenti  il primo giorno dopo l 'operazione. Nei giorni 
seguenti esso diminuisce in entrambi  i segmenti, ma 
pifi sensibilmente in quelli anucleati,  nei quali va al di 
sotto del valore medio delle alghe normali git~ dopo il 
30-4 ° giorno. 

1 E. URB^Nx, La teneur en dipeptidase el en protdinase de/ragments 
nucldds el dnucldds d'amibes, Arch. int. Physiol. 60, 190 (1952). 

Hetero loge  Trans p lanta t ion  von  T u m o r e n  nach 
V o r b e h a n d l u n g  der Wirts t iere  mi t  rad io -  

akt iven  I so topen  

Tumoren mit  einer bes t immten  Tierspezies k6nnen 
m i t d e r  in der Tumorforschung fiblichen Transplanta-  
t ionstechnik nicht auf eine andere Spezies fibertragen 
werden, MURPHY 1 zeigte jedoch schon 1914, dass auf 
Ra t ten  implant ier te  Mitusetumoren w~hrend einer ge- 
wissen Zeit weiterwuchsen, wenn diese R a t t e n  mit  einer 
R6ntgenganzbestrahlung vorbehandel t  wurden. In der 
letzten Zeit wurden diese Versuche best~tigt  ~. 

1 j. MURPHY, J. amer. med. Assoc. 62, 1459 (1914). 
2 H. W, TOOLAN, Proc. Soc. Exp. Biol. Med. 77, 572 (1951). - 

W. Bom, AG und Ct.. MI-:YER, Oneologia (ira Druek). 
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I m  fo lgenden  wird  f iber  die e r fo lg re iche  he t e ro toge  
T r a n s p l a n t a t i o n  e ines  M~iuse tumors  au f  j u n g e  R a t t e n ,  
die m i t  r a d i o a k t i v e n  I s o t o p e n  v o r b e h a n d e l t  w u r d e n ,  
b e r i c h t e t  1. 

Methodik.  W i r  v e r w e n d e t e n  da s  C r o c k e r - S a r k o m  der  
Maus,  da s  wir  in F o r m  yon  e t w a  1 m m  3 grossen  S t r icken  
au f  j u n g e  A l b i n o r a t t e n  yon  50 g G e w i c h t  s u b k u t a n  
t r a n s p l a n t i e r t e n .  Als Mass  de r  T u m o r g r 6 s s e  d i e n t e  uns  
das  P r o d u k t  aus  d e n  b e i d e n  g r6s s t en  D u r c h m e s s e r n  des 
T u m o r s .  

p3~ w u r d e  als L 6 s u n g  y o n  Na2 H P O  a i n t r a p e r i t o n e a l  
in j i z ie r t .  Au 19s w u r d e  a ls  ko l lo ida les  P r R p a r a t  te i ls  
i n t r a v e n b s ,  te i ls  i n t r a p e r i t o n e a t  app l i z i e r t .  16 R a t t e n  
e r h i e l t e n  je 0,125 mC p3~ in 0,25 c m  ~ L 6 s u n g  i n t r a -  
per i ton~tal  in j i z ie r t .  J e  8 R a t t e n  w u r d e n  a m  1. bzw.  11. 
T a g  n a c h  de r  P32 - In j ek t i on  m i t  d e m  C r o c k e r - S a r k o m  
der  M a u s  i m p l a n t i e r t .  16 R a t t e n  w u r d e  e ine  I n j e k t i o n  
v o n  je 0,75 m C  Au ~gs in  0,23 cm 3 L 6 s u n g  i n t r a v e n b s  u n d  
we i t e r en  16 R a t t e n  d iese lbe  1)osis i n t r a p e r i t o n e a l  v e r a b -  
re ich t .  Bei  je 8 R a t t e n  aus  b e i d e n  V e r s u c h s g r u p p e n  w u r d e  
die H e t e r o t r a n s p l a n t a t i o n  1 bzw. 5 Tage  n a c h  de r  I n -  
j e k t i o n  d u r c h g e f f i h r t .  

Resultate. Die R e s u l t a t e  d ieser  E x p e r i m e n t e  s ind  aus  
de r  TabeI l e  e r s i ch t l i ch .  

Mittelwerte der maximalen Tumorgr6sse von je 8 auf gleiche Weise 
behandelten Ratten. 

.Maximum der Tmnorgrgs~e 
Vorbehandlung in mm ~ (L~inge × Breite) 

Kontrollen . . . . .  51 

p32 i.p. 
Hetero t ransplanta t ion  : 
1 Tag nach Injekt ion 
11 Tage nach Injekt ion 

Au 19s i.p. 
Hetero t ransplanta t ion  : 
1 Tag nach Injekt ion 
5 Tage nach Injekt ion 

Au 198 i.v. 
Heterot ransplanta t ion  : 
1 Tag nach Injekt ion 
5 Tage nach Injekt ion 

142 
253 

88 
256 

109 
150 

Das  M a x i m u m  de r  T u m o r g r 6 s s e  w u r d e  bei  a l len  b e h a n -  
d e l t e n  T i e r e n  zwi schen  d e m  8. u n d  12. T ag  n a c h  de r  
T r a n s p l a n t a t i o n  e r r e i ch t .  Bei  a l l en  m i t  r a d i o a k t i v e n  
I s o t o p e n  v o r b e h a n d e l t e n  R a t t e n  w/ ichs t  de r  M a u s t u m o r  
s t a r k e r  als bei  d e n  K o n t r o t l e n .  Bei  g r6 s se r em I n t e r v a l l  
zwi schen  I n j e k t i o n  v o n  p32 ode r  Au l"s u n d  de r  H e t e r o -  
t r a n s p l a n t a t i o n  e n t w i c k e l t  s ieh de r  T u m o r  besse r  als bei  
k u r z e m  I n t e r v a l l .  N a c h  i n t r a p e r i t o n e a l e r  G o l d i n j e k t i o n  
e n t w i c k e l t  s ich  de r  h e t e r o l o g  t r a n s p l a n t i e r t e  T u m o r  (bei 
ffinft~Lgigem A b s t a n d  zwischen  I n j e k t i o n  a n d  I m p l a n t a -  
t ion)  besse r  Ms n a c h  i n t r a v e n 6 s e r  G o l d a p p l i k a t i o n .  Die 
R e s u l t a t e  zeigen,  dass  bei  B e h a n d l u n g  de r  "vVirtstiere 
m i t  r e c h t  v e r s c h i e d e n e n  S t r a h l u n g s a r t e n  die H e t e r o -  
t r a n s p l a n t a t i o n  e r m 6 g l i c h t  wird.  pa~ is t  ein r e ine r  fl- 
S t r ah l e r ,  w / i h r e n d  Au  los ein g e m i s c h t e r  f l -y -S t r ah le r  ist.  
F e r n e r  k a n n  be i  v e r s c h i e d e n s t e r  V e r b r e i t u n g  u n d  Loka l i -  
s a t i o n  de r  r a d i o a k t i v e n  I s o t o p e  i m  V ¢ i r t s o r g a n i s m u s  die  
E n t w i c k l u n g  des  h e t e r o l o g e n  T u m o r s  e r fo lgen ,  p32 wi rd  
b e s o n d e r s  von  K n o c h e n ,  K n o c h e n m a r k ,  L y m p h d r f i s e n ,  

x Die Arboit er~cheint in cxtenso in dor Zeitschrift Oncologia. 

Leber ,  Milz, N ie re  u n d  in g e r i n g e m  Masse  y o n  d e n  mei-  
s t e n  G e w e b e n  des  K 6 r p e r s  a u f g e n o m m e n .  Kol lo ida les  
Au ~98 wird  bei  i n t r a v e n 6 s e r  A p p l i k a t i o n  fas t  ausschl iess -  
l ich  v o m  r e t i k u l o e n d o t h e l i a l e n  S y s t e m  gespe iche r t .  Bei 
i n t r a p e r i t o n e a l e r  V e r a b r e i c h u n g  b t e i b t  Au x~8 weit-  
g e h e n d  in  d e r  P e r i t o n e a l h 6 h l e  l i egenL  Die  u n t e r s c h i e d -  
l iche W a c h s t u m s t e n d e n z  de r  T u m o r e n  n a c h  V o r b e h a n d -  
l u n g  de r  W i r t s t i e r e  m i t  v e r s c h i e d e n e n  r a d i o a k t i v e n  Iso- 
t o p e n ,  bei  v e r s c h i e d e n e r  A p p l i k a t i o n  u n d  bei  v e r s c h i e d e n  
l a n g e m  I n t e r v a l l  zwi schen  I n j e k t i o n  u n d  H e t e r o t r a n s -  
p l a n t a t i o n  erk lXrt  s ich  w a h r s c h e i n l i c h  d u r c h  die ver-  
s c h i e d e n a r t i g e  H e m m u n g  de r  A b w e h r k r / i f t e  des  W i r t s -  
o r g a n i s m u s  gegen den  h e t e r o l o g e n  T u m o r .  

W.  BOLLAG u n d  eL. MEYER 

Medizinische Universi ldtshlinik Zi~rich, den 25. Januar  
19,54. 

S u m m a r y  

T h e  i n v e s t i g a t i o n  dea ls  w i t h  t he  success fu l  h e t e r o -  
logous  t r a n s p l a n t a t i o n  of t h e  Mouse  C r o c k e r - S a r c o m a  
on y o u n g  ra ts ,  t h a t  were p r e t r e a t e d  w i t h  t h e  rad io-  
a c t i v e  i so topes  p32 a n d  Au 198. The  g r o w t h  t e n d e n c y  of 
t h e  t u m o u r s  va r i e s  a c c o r d i n g  to  t h e  c h a r a c t e r  of t h e  
r a d i o a c t i v e  i so tope ,  t h e  m o d e  of a d m i n i s t r a t i o n  a n d  the  
i n t e r v a l  b e t w e e n  t h e  i n j e c t i o n  of t h e  r a d i o a c t i v e  sub-  
s t a n c e  a n d  t h e  h e t e r o t r a n s p l a n t a t i o n .  

1 j .  H. ~[(~I,I,ILR, Gynaec.ologia 129, 2W.) (1950). 

Sulfhydryl Groups and Succinic Dehydrogenase  
in Rat Kidney after Administrat ion of Mercurial 

Diuretics 

Histochemical Studies 

R e c e n t l y  we r e p o r t e d  t t h a t ,  w h e n  b lue  t e t r a z o l i u m  
(BT) is used  as a h i s t o c h e m i c a l  i n d i c a t o r ,  t h e  a d m i n i s t r a -  
t ion  of m e r c u r i a l  d iu r e t i c s  to  r a t s  i n h i b i t s  t h e  succ in ic  
d e h y d r o g e n a s e  a c t i v i t y  in  k i d n e y  cells, p a r t i c u l a r l y  in  
t h e  cells of HENLE'S loops.  B y  b i o c h e m i c a l  m e a n s ,  
HANDLEY a n d  LAVlK ~ p r e v i o u s l y  d e m o n s t r a t e d  a fall  
in t h e  t o t a l  succ in ie  d e h y d r o g e n a s e  a c t i v i t y  in  r a t  
k i d n e y  a f t e r  a d m i n i s t r a t i o n  of mercur i a l s .  

S u l f h y d r y l  g r o u p s  are  e s sen t i a l  for t h e  n o r m a l  a c t i v i t y  
of succ in ic  d e h y d r o g e n a s e .  T h a t  t h e  d i u r e t i c  e f fec t  of 
mercu r i a l s ,  w h i c h  c o m b i n e  w i t h  s u l f h y d r y i  g roups ,  is 
a t t r i b u t a b l e  to  t he  s u l f h y d r y l - r e q u i r i n g  e n z y m e s  seems  
p r o b a b l e  s ince  i t  is a b o l i s h e d  b y  t h e  a d m i n i s t r a t i o n  of 
B A L ,  c o n t a i n i n g  two  s u l f h y d r y l  g r o u p s  3. T h e  o b j e c t  of 
th i s  s t u d y  was  to  i n v e s t i g a t e  w h e t h e r  t h e  a d m i n i s t r a -  
t i on  of m e r c u r i a l  d i u r e t i c s  i n f luences  t h e  h i s t o c h e m i c a l l y  
d e m o n s t r a b l e  s u l f h y d r y l  g r o u p s  in r a t  k idney .  

N o v u r i t  " M e d i c s "  (39-5 % Hg) was  s u b c u t a n e o u s l y  or 
i n t r a m u s c u l a r l y  a d m i n i s t e r e d  in  doses  of 10 to  50 m g  
H g / k g  of b o d y  w e i g h t  to  50 a l b i n o  r a t s  of t he  W i s t a r  
s t r a i n  w e i g h i n g  175-225 g. T h e  r a t s  were  k i l led  by  
d e c a p i t a t i o n  2 -6  h a f t e r  t h e  a d m i n i s t r a t i o n  of N o v u r i t .  
In  t h e  d e m o n s t r a t i o n  of p r o t e i n - b o u n d  s u l f h y d r y l  
g roups  t he  m e t h o d  of BARRNETT a n d  SELIGMAN 4 WaS 
fol lowed.  The  r e a g e n t ,  2, 2 ' - d i h y d r o x y - 6 ,  6 ' - d i n a p h t y l  
d isul f ide ,  w h e n  used  in excess  a t  p H  8.5, r e a c t s  w i th  

I K. I(. MUSTAKALL[O and A. TELKK,/., Science 118, 3'20 (I953). 
2 C. A. }{ANDLEY and P. S. LAVIK, J.  Pharmacol. Exp. Therap. 

I0O, 115 (1950). 
a R. F. PtTrs and O. W. SARTOmUS, Pharmacol. Rev. 5, 161 

(1950). 
4 It..[, I~ARRNI,:'H" and A. M. SV:LIC;MAY, Science 116, 3"23 (195"2). 


