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(Tag 0 = 2. Tag nach Amputation bzw. TranspIantation) 

E s  wiire n i c h t  i i b e r r a s c h e n d ,  w e n n  s ich  k l e ine re  U n t e r -  
sch iede  e r g e b e n  wi i rden ,  d a  in  d e n  z w e i k e r n i g e n  Sys te -  
m e n  die M a s s e n v e r k l e i n e r u n g  de r  K e r n e  n i c h t  u n m i t t e l -  
b a r  b e s t i m m t  w e r d e n  k a n n ,  s o n d e r n  n u r  ih re  unge f i i h r e  
V o l u m e n v e r r i n g e r u n g .  B i s h e r  w u r d e n  j e d o c h  so lche  
U n t e r s c h i e d e  n i c h t  g e f u n d e n .  

Zu Abbildung 1 sei noch angemerkt, dass die idealen Kurven in 
allen Systemen elne lineare Prote~nzuwaehsrate ergeben, womit 
frfihere Befunde yon VA~DERHAEGHE 1° und BRACHET 11 bestfttigt 
werden. Diese Linearitfit gilt jedoch nur, solange yon ganzen Pflan- 
zen mit maximalen Kernen oder ihren Regeneraten ausgegangen 
wird. In ZeIlen mit jungem, noch wachsendem Kern ist die Zunahmc 
nicht linear (unver6ffentlichte Versuche, von HAMMERLING 6 bereits 
angefiihrt). 

G. WERZ* 

M a x - P l a n c k - I n s t i t u t  ]iir Meeresbiologie,  W i l h e l m s -  
haven, den 24. Oktober 1956. 

S u m m a r y  

(1) T h e  r a t e  of p r o t e i n  s y n t h e s i s  was  f o u n d  to  be  
d i f f e r en t  in  Ace tabu lar ia  crenulala  a n d  Ace tabu lar ia  
medi terranea t h e  h i g h e r  c y t o p l a s m i c  p r o t e i n  s y n t h e s i s  in  
A .  crenulata d e p e n d i n g  u p o n  t h e  d i a m e t e r  of t h e  s t a lk .  

(2) I n  s y s t e m s  c o n t a i n i n g  one  or  t w o  nucle i ,  t h e r e  
was  n o  d i f fe rence  in  t h e  r a t e  of c y t o p l a s m i c  s y n t h e s i s  of 

10 F. VANDERHAEGI-IE, Biochim. Biophys. Acta 15, 281 (1954). 
11 J. BRACHET, H. CHANTRENNE und F. VANDERI-IAEGHE, Bio- 

chim. biophys. Acta 16~ 611 (1955). 
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(1954), im Druck. - J. HXMMERLINO und H. STICf~, Z. Naturforsch. 
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p r o t e i n s .  Th i s  c o r r e s p o n d s  to  t h e  d i m i n u t i o n  of size and  
e f f ic iency  of t h e  nuc le i  in  b i n u c l e a t e d  s y s t e m s .  

(3) I n  i n t e r spec i f i c  graf t s ,  t h e  r a t e  of c y t o p l a s m i c  
p r o t e i n  s y n t h e s i s  c o r r e s p o n d s  n e a r l y  to  t h e  r a t e  of pro- 
t e i n  s y n t h e s i s  of Ace tabu lar ia  crenulata.  Cor re spond ing  
to  m o r p h o g e n e t i c  processes ,  t h e  cren-ac t ion  is p/-evalent .  

Quantitative C h a n g e s  o f  M u s c l e  P r o t e i n s  

A f t e r  S t i m u l a t i o n  o f  t h e  - M u s c l e  

I n c r e a s e  of t h e  b u l k  of musc le  o c c u r r i n g  d u r i n g  physi -  
cal t r a i n i n g  is a v e r y  w e l l - k n o w n  fact ,  b u t  t h e  mecha-  
n i s m  of t h i s  i nc r ea sed  p r o t e o s y n t h e s i s  is n o t  y e t  clear. 
T h e  p r o t e i n s  of t h e  m u s c l e  a re  c o n s i d e r e d  to  be  meta -  
bo l i ca l ly  n o t  v e r y  ac t ive ,  a c c o r d i n g  to  t h e  s m a l l  in- 
c o r p o r a t i o n  of l abe l l ed  a m i n o  ac ids  i n t o  t h e  whole 
musc l e  1 a n d  i n t o  i so l a t ed  a c t i n e  a n d  m y o s i n e  ~ which  
t a k e  up  a b o u t  60.% of al l  t h e  musc l e  p r o t e i n s .  T h e  in- 
c rease  of a m m o n i a  fo l lowing  c o n t r a c t i o n  of t h e  muscle,  
w h i c h  m i g h t  p o i n t  to  i n c r e a s e d  c a t a b o l i s m  of pro te ins ,  
is g e n e r a l l y  c o n s i d e r e d  to  b e  t h e  r e s u l t  of d e a m i n a t i o n  
of A T P  3. 

T h e  w o r k  of DUBUISSON, howeve r ,  shows  t h a t  s t imula -  
t i o n  of t h e  musc l e  l eads  to  a c h a n g e  of t h e  m u s c l e  pro- 
t e i n s  t h e m s e l v e s .  T h e r e  is a q u a l i t a t i v e  c h a n g e  of the  

1 H. BORSOOK, Physiol. Rev. 30, 206 (1950). - M. K. GAITONDE 
and D. RICHTER, Biochem. J. 59, 690 (1955). 

2 L. E. BIDINOST, J. biol. Chem. 190, 4~3 (1951). 
3 j .  K. PARNAS and WL. MOZOLOWSKt, Biochem. Z. 18t, 399 

(1927). - A. KLEI~ZELLER, Biochem. J. 36, 729 (1942). 
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NO. Time after of stimulation irats 

Immediately 6 
4 h .  9 
8 h .  6 

Dry weight 
(rag) 

Control 

72,3 4- 1.7 
65.0 4- 2.6 
63-8 ~- 1.5 

Stimulation 

70.9 ~ 2.2 
67.7 ~ 1.9 
64.8 4- 2.3 

No. 
of 

rats 

TN No. 
(rag N) of 

Control [fitimulation rats 

10.61 4- 0.25 10.52 4- 0-12 
8.30 4- 0,16 8.65 4- 0.14 
9.36 4- 0.85 9.40 4- 0.85 

Non collagen PN 
(rag N) 

Control Stimulation 

9.45 :t: 0.28 9.37 -t- 0.26 
9.04:1:0,18 9-51 4- 0,27 

Significant 
to* 

P >  0.5 
P > 0-01 
P :> 0.5 

* The per cent difference between the muscles of the right and left side of the normal animal are compared with the per cent difference 
between the muscles of stimulated and control side. 

proteins and also a change  in the  q u a n t i t a t i v e  re la t ions  
of the known  pro te ins  4. Moreover  con t rac t in ,  a p ro te in  
not known in t he  s ta te  of rest ,  appears  5. 

A change in t he  t u r n o v e r  of pro te ins  a f te r  func t iona l  
ac t iv i ty  is i nd i ca t ed  by  the  obse rva t i on  of increased 
proteolut ic  a c t i v i t y  a f t e r  s t imu la t ion  of- t h e  muscle% 
There is also an increase  of a m i n o  acids in t h e  muscle  
of the  h ind  l imbs  of r a t s  a f t e r  r unn ing  in t he  t read-mi lU,  
and f inal ly  an  increase in the  a r t e r io -venous  di f ference 
of non-pro te in  n i t rogen  in t he  muscle  of t he  h ind  l imb 
of the ca t  a f te r  fa radic  s t imu la t ion  of t he  sciat ic  ne rve  s. 

In  this  p a p e r  we s tud ied  the  changes  in t he  abso lu te  
amounts  of muscle  pro te ins  a f te r  d i rec t  s t imu la t ion  of 
the m. t ib ia l is  an t icus  of rats .  The  muscle  was s t imu la t ed  
by ga lvan ic  pulses  a t  a f r e q u e n c y  of 300 impulses / ra in  
for 6 min.  To  exc lude  the  p l a s m a  prote ins ,  wh ich  are  
increased a f t e r  s t imula t ion ,  due  to  increased  blood flow 
through t h e  muscle ,  t h e  ex t r emi t i e s  of t h e  s t i m u l a t e d  
and the  con t ro l  side were  per fused  by  T y r o d e  solut ion 
(37 ° C, o x y g e n a t e d  and  con ta in ing  100 m g %  of glucose). 
The t ime  of perfusion,  i.e. un t i l  c lear  perfus ion fluid was 
obtained,  was 15-20 min.  I m m e d i a t e l l y ,  4 and  8 h a f te r  
s t imulat ion t h e  musc le  of t he  s t i m u l a t e d  and  of the  
control side were  excised and the i r  abso lu te  d ry  weigh t  
and to ta l  n i t r ogen  c o n t e n t  was de t e rmined .  The  a m o u n t  
of non col lagen  pro te ins  was  d e t e r m i n e d  i m m e d i a t e l y  
and 4 h a f t e r  s t imu la t i on  wi th  the  ' B i u r e t  m e t h o d '  of 
GORNALL e~ al .  ~. 

There are  no s igni f icant  changes  i m m e d i a t e l y  a f te r  
s t imulat ion.  H o w e v e r  4 h a f te r  s t imu la t ion  there  is an 
increase of d ry  we igh t  by  4-1% and  of to t a l  n i t rogen by  
4.2%. 

The changes  in d ry  we igh t  and  t o t a l  n i t rogen  can  be  
masked by  t h e  changes  in non -p ro t e in  n i t rogen  which  
in the  e x p e r i m e n t s  r epo r t ed  a b o v e  increases 4 h a f te r  
s t imula t ion  by  40%. 

Using the  B i u r e t  me thod ,  t he  abso lu te  a m o u n t  of non- 
collagen pro te ins  4 h a f te r  s t imu la t ion  of  the  muscle  was 
therefore de t e rmined .  The  homogen ized  muscle was ex- 
t racted w i t h  0-1 n N a O H  and  the  pro te ins  where  de- 
te rmined in t he  ex t r ac t ,  us ing the  B iu re t -me thod% the  
accuracy of the  m e t h o d  being 0-05 mg  N. The  values  are 
expressed as mi l l ig rams  of ~=JELDAHL'S ni t rogen,  as the  
method  had  been  ca l ib ra t ed  wi th  t he  s t a n d a r d  K j e l d a h l  
method.  B y  th is  me thod ,  specif ic  for prote ins ,  an  in-  
crease of 5-2% of non  co l lagenous  pro te ins  was observed.  

4 M. DURUISSON, Exper. 2, 258 (1946). - M. DUBmSSON, Biochim. 
biophys. Acta 5, 489 (1950). 

s M. DUBUISSON, Nature 166, 1116 (1950). 
s N. N. JAKOVLEV, Fisiol. Zhur. U.S.S.R. 34, 717 (1948). 
7 j .  W. WILLIAMS, P. E. ScnuR, and C. A. ELVEHJEM, J. bio]. 

Chem. 182, 55 (1950). 
s N. K. POPOVA, Fisiol. Zhur. U.S.S.R. 3"1, 103 (1951). 
9 A. G. GORNALL, CH. J.  BARDA~.VILL, and M. M. DAVID, J. biol. 

Chem. 177, 751 (1949). 

The  changes are therefore  more  man i fe s t  a f t e r  e l imina-  
t ion of metabol ica l ly  iner t  10 collagen.  

This  increase in the  a m o u n t  of p ro te ins  a f t e r  s t imu la -  
t ion of muscle is on ly  a t r a n s i e n t  one. 8 h a f t e r  s t imu la -  
t ion  of the  muscle  the re  is no longer  a n y  di f ference  be-  
tween  the  muscles of t he  s t i m u l a t e d  a n d  the  con t ro l  side. 

W e  h a v e  therefore  to  dea l  w i th  an  o v e r s h o o t  r e a c t i o n  
of s imi lar  cha rac t e r  descr ibed in t h e  m e t a b o l i s m  of 
glycids n and ions 12. I t  appea r s  the re fore  t h a t  t h e s e  
overshoot  react ions,  fol lowing func t iona l  a c t i v i t y  of  
muscle arc s ignif icant  for t he  me tabo l i c  changes  t a k i n g  
place  af ter  t r a in ing  of t he  organism.  

R. Z£K, E. GUTMANN, and  
G. VRBOV~ 

Czechoslovak Academy o/ Sciences, Institute o/Physio- 
logy, Prague, August 27, 1956. 

Zusammen/assung 

N a c h  d i rek te r  Re i zung  des Muskels  yon  R a t t e n  m i t  
einer F r e q u e n z  yon 300 I m p u l s e n / m i n  w u r d e  fo lgendes  
beobach t e t :  

a) D i r e k t  nach  Muske l re izung  k o m m t  es zu ke ine r  s ta -  
t i s t i sch  s ign i f ikan ten  E r n i e d r i g u n g  v o n  T r o c k e n -  
gewieht ,  Gesamts t i cks to f f  u n d  N i c h t k o l l a g e n - P r o -  
te inen  des Muskels.  

b) 4 h nach  Muske l re izung  er fo lg t  eine E r h 6 h u n g  des 
T rockengewich t s  und  des Gesamts t i cks to f f s  u m  
4,2%, der  N ich tko l l agen -P ro t e ine  u m  5,2%.  

c) 8 h nach  Muske l re izung  sind die N o r m a l w e r t e  wie-  
d e r u m  erre icht .  

10 A. NEUBERGER and J.  C. PERRONE, Biochem. J.  49, 199 (1951). 
I1 L. S. JA~POLSKAJn, Fisiol. Zhur. U.S.S.R. 37, 110 (1951). - 

E. GVT~tAnn, Z. Vom6na and G. VRBOVA, Physiol. Bohemoslov. 3, 
182 (1954). 

12 Z. DRAHOTA, personal communication. 

Serum Phosphoglucomutase Activity in Human 
Virus Hepatitis 

We h a v e  i n v e s t i g a t e d  the  p h o s p h o g l u c o m u t a s e  act i -  
v i t y  in h u m a n  se rum (from n o r m a l  ind iv idua l s  and  f rom 
cases of ep idemic  hepat i t i s ) .  P h o s p h o g l u c o m u t a s e  ac t i -  
v i ty ,  as d e t e r m i n e d  accord ing  to  NAJJAR'S m e t h o d  1 in 
n o r m a l  h u m a n  sera (18 cases) has  been found  v e r y  poor  

1 V. A. NAJJAa, J. biol. Chem. 175, 281 (1948). 

Exper, 6 


