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become  inexc i t ab le ,  t h e  s t r e n g t h  of t h e i r  m e c h a n i c a l  
responses  is d i m i n i s h e d  in t h e  absence  of ca lc ium.  

I t  is of f u r t h e r  i n t e r e s t  to  e s t ab l i sh  w h e t h e r  t he  d imin -  
i shed  response  of a s ingle f ibre  is r e l a t ed  to  e lec t r ica l  
m e m b r a n e  changes .  T w i t c h  tens ions ,  r e s t i ng  a n d  ac t ion  
p o t e n t i a l s  were  the re fo re  m e a s u r e d  f rom surface  f ibres  of 
t h e  s ame  muscle .  I n  Ca-free solut ion,  ac t ion  p o t e n t i a l s  
s t ead i ly  decreased  in a m p l i t u d e ;  t h e  smal l e s t  r ecorded  
p r o p a g a t e d  impul ses  h a d  a n  a m p l i t u d e  of a p p r o x i m a t e l y  
30 mV.  I n  c o n t r a s t  w i t h  t h i s  s i t ua t ion ,  w h e n  m e m b r a n e  
p o t e n t i a l s  a re  lowered b y  ra i s ing  t h e  e x t e r n a l  p o t a s s i u m  
c o n c e n t r a t i o n  ( c o n s t a n t  [K~o× ECI]0 p roduc t )  in  t he  
p resence  of ca lc ium,  t he  m e a n  p e a k  t en s i on  of exc i t ab le  
f ibres  is u n a l t e r e d  a n d  t he  ac t ion  p o t e n t i a l  con t inues  to  
e x h i b i t  a n  overshoo t .  T h u s  ca lc ium lack  leads to  a dis- 
t u r b a n c e  of t h e  m e c h a n i s m s  g o v e r n i n g  t he  ac t ion  p o t e n t i a l  
a n d  t h e  ac t ive  s t a t e  w h i c h  is n o t  s i m p l y  t h e  r e su l t  of t h e  
decreased  m e m b r a n e  po ten t i a l .  

I n  conc lus ion  we m a y  s ay  t h a t  ca lc ium is essen t ia l  for 
t h e  m a i n t e n a n c e  of t h e  m e m b r a n e  po ten t i a l ,  d e v e l o p m e n t  
of t h e  ac t ion  p o t e n t i a l  a n d  t h e  full  d e v e l o p m e n t  of t ens ion  
in  t h e  single fibre. The  a l t e r a t i o n  of t he  ac t ion  p o t e n t i a l  is 
closely assoc ia ted  wi th ,  a n d  m a y  be  t h e  cause  of, t he  de-  
crease in i n t e n s i t y  of t he  ac t ive  s ta te .  T he  decrease  of 
m e c h a n i c a l  response  of t he  whole  muscle  in  ca l c ium free 
so lu t ions  is due  in p a r t  to  i n e x c i t a b i l i t y  of i n d i v i d u a l  
f ibres  a n d  p a r t l y  to  a r e d u c t i o n  in t he  i n t e n s i t y  of response  
of exc i t ab le  f ibres.  

Effects o/ zinc. The  zinc c o n t e n t  of ske le ta l  musc le  
(0.8 m M / k g  we t  w e i g h t  1°) is s imi la r  to  t h a t  of ca lc ium,  
a l t h o u g h  ex t r ace l lu l a r  c o n c e n t r a t i o n s  (0.1 m M  n) are  less, 
a n d  free zinc c o n c e n t r a t i o n s  are v e r y  low. I n  ear l ier  
s tud ies  ~2, t h e  ac t ion  of zinc as a r e l ax ing  f ac to r  in  t he  
i so la ted  con t r ac t i l e  s y s t e m  was  inves t iga t ed .  I n  t he  p r e s e n t  
i n v e s t i g a t i o n  a n o t h e r  effect  of zinc, a n  increase  in  t he  
d u r a t i o n  of t h e  ac t ive  s ta te ,  h a s  b e e n  f o u n d  w h e n  zinc is 
a d d e d  to  t he  so lu t ion  b a t h i n g  a n  i n t a c t  muscle ,  in  con-  
f i r m a t i o n  of SANI)OW a n d  ISAACSOt¢ x3a~. A d i s t i nc t  in-  
crease in  t h e  h e i g h t  a n d  d u r a t i o n  of t w i t c h e s  of t h e  whole  
musc le  a n d  single surface  f ibres  could  be  de t ec t ed  a t  a 
t h r e s h o l d  c o n c e n t r a t i o n  of 5 • 10-6M.  T he  t e t a n i c  t en s i on  

was  unaf fec ted .  M e m b r a n e  p o t e n t i a l s  of sur face  f ibres  
were una f f ec t ed  ove r  a pe r iod  of 2 h a t  c o n c e n t r a t i o n s  of 
zinc u p  to  5 • 10-SM. The re  was a n  increase  in t h e  d u r a t i o n  
of t h e  ac t ion  p o t e n t i a l  s i m u l t a n e o u s l y  w i t h  t he  increase  of 
d u r a t i o n  of t he  ac t ive  s ta te .  The  fa l l ing p h a s e  was pro-  
longed a n d  t he  a rea  of t h e  ac t ion  p o t e n t i a l  was  inc reased  
twofo ld  in 5 • 1 0 - S M  zinc, t h e  r i s ing p h a s e  a n d  t h e  over-  
s h o o t  be ing  l i t t l e  affected.  

I t  was  f o u n d  t h a t  z inc c a n n o t  rep lace  ca l c ium in  t h e  
e x c i t a t i o n - c o n t r a c t i o n  process.  T h e  loss of t e t a n i c  re- 
sponse  of t h e  whole  musc le  in  Ca-free so lu t ion  could  n o t  be  
r e s to red  b y  a d d i n g  zinc, t h e  on ly  effect  u p o n  t h e  r e s idua l  
m e c h a n i c a l  a c t i v i t y  be ing  a n  increase  in  t h e  d u r a t i o n  of 
t h e  ac t ive  s ta te .  The  low m e m b r a n e  p o t e n t i a l s  were  n o t  
a f fec ted  b y  zinc. 

I t  would  a p p e a r  t h a t  ex t r ace l lu l a r  zinc is n o t  a n  essent ia l  
ion  for c o n t r a c t i o n  ove r  a pe r iod  of hours ,  un l ike  ca lc ium,  
b u t  m a y  neve r the l e s s  be  of phys io log ica l  s igni f icance  b y  
m o d i f y i n g  t h e  d u r a t i o n  of t he  ac t ive  s ta te .  

Zusammen/assung. M e m b r a n p o t e n t i a l ,  A k t i o n s p o t e n t i a l  
u n d  S p a n n u n g  de r  E i n z e l z u c k u n g  e iner  E inze l f a se r  des  
M. s a r t o r iu s  yon  Rana temporaria n e h m e n  in  de r  ca lc ium-  
f re ien  Badef l i i ss igkei t  p rogress iv  ab.  Extrazel lul~ires  Z ink  
h i n g e g e n  is t  ffir die K o n t r a k t i o n  n i c h t  no twend ig ,  bee in-  
f luss t  a b e r  in  phys io log i schen  K o n z e n t r a t i o n e n  die D a u e r  
de r  A k t i v i t g t .  
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A c t i v i t y  of s o m e  E n z y m e s  in E x p e r i m e n t a l  
H y p e r t e n s i o n  in the  Rabbi t  x,2 

I n  1945, PICKERING3, d e m o n s t r a t e d  two  phases  of r ena l  
h y p e r t e n s i o n  in  r a b b i t s  b y  c l a m p i n g  one  r ena l  a r t e r y  a f t e r  
r e m o v i n g  t h e  c o n t r a l a t e r a l  k idney .  Af t e r  7 to  8 days ,  t h e  
c l a m p  was r e m o v e d  a n d  n o r m a l  b lood  pressure  res tored ,  
whereas  h y p e r t e n s i o n  st i l l  pe r s i s t ed  if t he  c l a m p  was  
r e m o v e d  a f t e r  7 to  8 weeks.  Th i s  work  ha s  been  r e p e a t e d  
a n d  c o n f i r m e d  b y  o t h e r s  4,5. 

I t  h a s  been  p o s t u l a t e d  t h a t  in  t h e  ea r ly  phase ,  t he  
k i d n e y  produces  a~renal pressor  subs t ance ,  p r o b a b l y  ren in ,  
w h i c h  is respons ib le  for  t h e  m a i n t e n a n c e  of t h e  h y p e r -  
t ens ion .  The re  seems to  be  a g r e e m e n t  t h a t  in  r abb i t s ,  dogs 
a n d  some t imes  ra ts ,  t h e  ea r ly  p h a s e  is d i f fe ren t  f rom t h e  
ch ron ic  phase  of e x p e r i m e n t a l  h y p e r t e n s i o n  6. T he  in te r -  
p r e t a t i o n  of t he  la te  phase  of h y p e r t e n s i o n  h a s  led to  
m a n y  hypo theses ,  all  of w h i c h  sugges t  t h e  poss ib i l i ty  of 
a n  e x t r a  r ena l  r e g u l a t o r y  pressor  m e c h a n i s m  6. However ,  
t h e r e  is ev idence  t h a t  t he  k i dneys  p a r t i c i p a t e  even  in t h e  
p a t h o g e n e s i s  of ch ron ic  h y p e r t e n s i o n .  

T h e  p r e s e n t  w o r k  was des igned  to t e s t  t he  i m p o r t a n c e  
of t h e  r e n a l  p ressor  m e c h a n i s m  in t he  va r ious  s tages  of 
h y p e r t e n s i o n  in t h e  r ab b i t ,  b y  o b s e r v i n g  t he  ab i l i t y  of 
r e n a l  t i s sue  to  p roduce  r en in  a n d  to  p roduce  a n d / o r  

me tabo l i ze  o t h e r  p resse r  subs tances .  I n  h y p e r t e n s i v e  
r a b b i t s ,  we h a v e  fol lowed r en in  levels  a n d  t h e  response  to  
r a b b i t  a n t i r e n i n  d u r i n g  t he  acu te  a n d  ch ron ic  p h a s e  of 
h y p e r t e n s i o n .  O t h e r  k i d n e y  enzymes ,  whic  h m i g h t  be  in-  
v o l v e d  in  t h e  f o r m a t i o n  a n d  m e t a b o l i s m  of p resse r  sub-  
s tances ,  h a v e  been  s tud ied ,  i.e., r ena l  d o p a d e c a r b o x y l a s e  
(DDC) w h i c h  forms  d o p a m i n e  f rom d o p a  a n d  m o n o a m i n e -  
ox idase  (MAO) w h i c h  forms  t h e  co r r e spond ing  a ldehydes  
b y  ox ida t ion .  

Material and Methods. R a b b i t s  of b o t h  a lb ino  a n d  b l a c k  
s t r a i n s  were used. U n d e r  n e m b u t a l  anes thes ia ,  r i g h t  
n e p h r e c t o m y  was p e r f o r m e d  t h r o u g h  a loin  incision.  Two 
weeks la ter ,  t h e  c o n t r a l a t e r a l  le f t  r ena l  a r t e r y  was  c l amped  
w i t h  a s i lver  c l amp  10-14 m m  long  a n d  0.4-0.8 m m  l u m e n  
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d i ame te r  v. 25 ou t  of 120 rabbi t s  became hyper t ens ive  in 
the  absence of azotemia.  Blood pressure was measured  b y  
the  GRANT and :ROTHSCHZLD m e t h o d  s. 

Ren in  was assayed on hea r t ' s  blood d rawn  in hepa-  
rinized syringes. The  hyper tens ion  formed on incuba t ion  
was tes ted  in cats  as p rev ious ly  described ~. Hype r -  
tensinase was r emoved  by  acidif icat ion to p H  3,9 for 
20 rain a t  37°C. Ant i ren in  was ob ta ined  by  the  in jec t ion  
of hog k idney  ex t r ac t  in to  dogs. Dog  p lasma was used as 
the  rabb i t  ant i renin  source. Al though  the  ac t iv i ty  of this 
p lasma was no t  t i f fed  in dog an t i ren in  uni ts  ~°, tes ts  of 
po tency  indicate  t h a t  the  ant i ren in  effect,  a l t h o u g h  
definite,  was small .  MAO was prepared  f rom kidney mi to -  
chondr ia  as p rev ious ly  descr ibed n.  The  enzyme ac t i v i t y  
was tes ted  by  t h e  me thod  described by  CR~AS~Y'~. D D C  
was prepared  f rom the  h igh  speed supe rna t an t  a f te r  
sed imenta t ion  of t he  mi tochondr ia .  The  me thod  used for 
assaying the  ac t i v i t y  of the  D D C  has  been descr ibed b y  
SCHALES and SCHALESIS 

Results. In t r avenous  in jec t ion  of 2 cm s of dog plasma 
conta in ing  an t i r abb i t  renin  lowered the  blood pressure by  
passive t ransfer  in the  three  hyper tens ive  rabbi ts  tes ted.  
The  ant i renin  depressor effect  is mos t  ev iden t  dur ing the  
first  weeks of hyper tens ion  and became less evident ,  bu t  
was n o t  abol ished af ter  5 and  8 weeks  of hyper tens ion  
(Figure i) .  I n  th is  exper iment ,  an  ident ica l  spec imen of 
ant i renin,  in equa l  a m o u n t s  f rom the  same source, was 
given to  all  rabbi ts .  I t  was bel ieved t h a t  the  a m o u n t  of 
ant i renin  adminis te red  was adequa t e  since the  blood 
pressure, when affected, r e tu rned  to the  previous  normal  
values.  Three  normotens ive  rabbi ts  received similar  doses 
of an t i ren in  w i thou t  change in blood pressure.  The  
re la t ionship be tween  blood pressure, renin levels (10 
rabbits) ,  MAO and D D C  (12 rabbits)  a c t i v i t y  a t  different  
s tages of hyper tens ion  is shown in F igure  2. Dur ing  the  
first  week of hyper tens ion ,  s ignif icant  amoun t s  of renin  
were found in the  p lasma in 8 ou t  of 10 de terminat ions ,  
Whereas in 4 de te rmina t ions  be tween  four teen  days  and  
two  mon ths  of hyper tens ion  no s ignif icant  a m o u n t  of 
renin  was detected.  Whi le  t he  p la sma  renin  was e levated,  
values  for MAO and D D C  in the  k idney  remained  un-  
changed.  In  the  chronic phase,  however ,  the  oxygen  up- 
fake  (Qo°:(N)) as an  expression of MAO ac t i v i t y  decreased 

f rom 127 (range 19) to 56 (range 25). The  carbon dioxide 
o u t p u t  (Q~6,(N)), as an expression of DDC act iv i ty ,  in- 

Creased f rom 86 (range 20) to  148 (range 31). 
Discussion. I t  appears  f rom our  results  t h a t  the a m o u n t  

of p lasma renin,  de tec ted  by  our  method,  decreased wi th  
prolonged hyper tens ion.  This  f inding corrobora tes  w i th  
t h a t  of HAYNES and  DEXTER ~ who were unable  to  show 
the  presence of renin in t he  blood of dogs wi th  chronic  
hyper tens ion.  

I n  a few exper iments ,  an t i ren in  appeared  to produce  
some hypotens ive  effect even  a t  a la te  stage. Ant i ren in  has 
been shown often to be effect ive in dogs which have  
chronic  hyper tens ion  ~. 

The  impor tance  of MAO and D D C  in the  genesis of 
hyper tens ion  has  been stressed by  m a n y  authors~S-~s. I n  
our  exper iments  MAO and DDC act ivi t ies  in the  k idney  
were  changed  only  in t he  la te  phase of  expe r imen ta l  hyper -  
tension.  "While, admi t t ed ly ,  d i rect  re la t ion  be tween  the  
act iv i t ies  of these  enzymes  in the  k idney  of t he  hyper -  
tens ive  animals  canno t  be d i rec t ly  re la ted to t he  hyper -  
tension,  the  d a t a  a re  of  i n t e r e s t  in t e r m s  of the  following 
hypothesis .  T h a t  the  k idney  m a y  be responsible for chronic  
hyper tens ion  in a t  least  one species is well documented  by  
the  cure of such hy!Gertension occasionally by  uni la te ra l  
n e p h r e c t o m y  and by  the  absence of hyper tens ion  in reno-  
pr iva l  m a n  1,. 

Effect of duration of hypertension in rabbits on the depressor effect 
of antirenin 
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Fig. 1. Blood pressure response to anti-hog-renin in 6 rabbits. 

Bet'ore t+-6 days "/-8 days 2 months 
160 

=~I~,0 

80 

1.0 
E 

F= o 
~'~= 0 
a a  ¢~ 

==120 ~ 715o ~ 

• - -  f o  

EB_50 0 ~  

..... ! 

Fig. ~. Blood pressure (upper) and renin levels in cat unit (middle) 
are presented; (lower) MAO activity on dark bars and DDC activity 

on light columns. 

7 G. W. PICKERING and M. PRINZMENTAL, C1. Sci. 3, 357 (1988). 
s R. T. GRANT and P. ROTHSCHILD, J. Physiol. 81,265 (1984). 
9 L. DEXTER, F. W, HAYNES, and W. C. BRIDGES, J. clin, Invest.  24, 

62 (1945). 
lOH. LAMFROM, E. HAAS, and H. GOLDBLATT, Amer, J. Physiol. 177, 

55 (1954). 
11 C. GIORDANO, J. BLOOM, and J. P. MERRIL, Exp. 16, 346 (1960). 
la N. H. CREASEY, Biochem. J. 64, 178 (1956). 
la O. SCHALES and S. S. SCHALES, Arch. Bioch. 24, 83 (1949). 
1, F. W. HAYN~S and L. DEXTER, Amer. J. Physiol. I~0, 190 (1946). 
x5 G. E. WAKERLIN, Circulation 17, 653 (1958). 
18 p. HOLTZ, K. CREDNER~ and H. WALTER, Z. physiol. Chem. 26~, 111 

(1939). 
x7 R. J. BIsG, Amer. J. Physiol. 131~, 497 (1941). 
18 H. A. SCUROEDER, Science 95, 306 (1942). 
19 j .  p. MERRILL, C, GIORDANO, and R. D. HEETDERK$~ Amer. J. 

Med., in press. 



560 Br~ves communications - Kurze Mitteihmgen EXPERIENTIA XVII/12 

The  absence  of r en in  in chron ic  h y p e r t e n s i o n  sugges ts  
a n o t h e r  r ena l  m e c h a n i s m .  Such  a m e c h a n i s m  m i g h t  be  
a d d u c e d  f rom the  decrease  of MAO a c t i v i t y  a n d  t h e  in- 
crease  in  D D C  a c t i v i t y  in  t h e  k i d n e y  of our  h y p e r t e n s i v e  
an imals .  A t  l eas t  twe lve  a m i n o  acids  n o r m a l l y  found  in t he  
k i d n e y  are  d e c a r b o x y l a t e d ,  fo rming  t he  c o r r e s p o n d i n g  
pressor  amines .  D D C  is k n o w n  to ac t  on  d o p a  w i t h  t he  
f o r m a t i o n  of d o p a m i n e .  T h u s  increase  in D D C  a c t i v i t y  
sugges t s  t h e  poss ib i l i ty  of a n  inc reased  f o r m a t i o n  of t h e  
c o r r e s p o n d i n g  pressor  a m i n e s  20. Since all  of these  a m i n e s  
c o n s t i t u t e  s u b s t r a t e  for 3{AO w h i c h  oxidizes  t h e m  w i t h  
t h e  f o r m a t i o n  of a m m o n i a  a n d  t h e  c o r r e s p o n d i n g  a l d e h y d e  
w i t h  loss of va so -ac t i v i t y ,  a decrease  in MA O  a c t i v i t y  
leads  to  t h e  t e n t a t i v e  sugges t ion  t h a t  a dec reased  r a t e  of 
covers ion  of  pressor  a m i n e s  m i g h t  p l a y  a role in  c o n t i n u i n g  
e l e v a t i o n  of b lood  pressure .  A w o r k i n g  h y p o t h e s i s  of t h e  

Acute 

Hao 

Chronic 

Oecerbo×. 
Fig. 3. Scheme of renal hyper- 
tensive mechanisms operating 
during acute (upper circle) and 
chronic (lower circle) hyperten- 

nion. 

m e c h a n i s m  i n v o l v e d  in the  e x p e r i m e n t a l  h y p e r t e n s i o n  
p r o d u c e d  b y  cons t r i c t i on  of t he  r ena l  a r t e r y  in t h e  r a b b i t  
is r e p r e s e n t e d  s c h e m a t i c a l l y  in  F igu re  3. 

Th i s  h y p o t h e s i s  m i g h t  be  in l ine w i t h  some i n t e r e s t i ng  
p h a r m a c o l o g i c a l  work  ~ p e r f o r m e d  in h y p e r t e n s i v e  
p a t i e n t s  in w h o m  e - m e t h y l  dopa ,  a specific i n h i b i t o r  for  
d o p a  deca rboxy lase ,  cons i s t en t ly  lowered t he  b lood  
pressure .  

Zusammen[assung. Bei  d u r c h  Nie rena r t e r i en -Drosse -  
l ung  n a c h  k o n t r a l a t e r a l e r  N e p h r e k t o m i e  ch ron i sch  h y p e r -  
t o n i s c h e n  K a n i n c h e n  wird  m i t  A n t i r e n i n  regelm~issig eine 
b e s t i m m t e  h y p o t e n s i v e  ~Virkung erzeugt .  Auf fa l l end  
n iedr ige  R e n i n b l u t w e r t e ,  s t a r k  h e r a b g e s e t z t e  Mono-  
a m i n o x y d a s e - A k t i v i t ~ t  u n d  deu t l i ch  ges te iger te  Dopa -  
d e c a r b o x y l a s e - A k t i v i t ~ t  s ind cha rak t e r i s t i s ch .  De r  ]3efund 
zeigt  die B e d e u t u n g  de r  Niere  in  de r  E r z e u g u n g  de r  B l u t -  
d r u c k a m i n e  im Laufe  e iner  c h r o n i s c h e n  H y p e r t o n i e .  
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C a r b o n  D i o x i d e  F i x a t i o n  by  the  A c h l o r i c  A l g a  
Prototheca zopfii 

W h o l e  cells of P r o t o t h e c a ,  a genus  of ach lor ic  a lgae 
morpho log ica l ly  r e l a t ed  to  Chlorel la  1, a re  u n a b l e  to  ut i l ize  
c a r b o n  dioxicle 2 a n d  t h e  g r o w t h  of t h e  o r g a n i s m  d e p e n d s  
on  the  a v a i l a b i l i t y  of a source  of o rgan ic  ca rbon .  

I n v e s t i g a t i o n s  in  progress  in  t h i s  l a b o r a t o r y  h a v e  
s h o w n  t h a t  one  species, P. zop/ii, possesses e n z y m e s  of 
b o t h  t he  g lycoly t ic  a n d  t h e  hexose  m o n o p h o s p h a t e  p a t h -  
ways  3. The  p r e s e n t  r e p o r t  deals  w i t h  t h e  f i xa t ion  of radio-  
ac t ive  c a r b o n  d ioxide  b y  cell-free e x t r a c t s  of t h i s  species.  

Cell-free e x t r a c t s  of g lucose-grown cells were  p r e p a r e d  
b y  m e c h a n i c a l  d i s r u p t i o n  (full de ta i l s  will be  p u b l i s h e d  
later)  a n d  i n c u b a t e d  for 5 m i n  a t  37°C in g lass - s toppered  
vials.  The  r eac t i on  was  a r r e s t e d  b y  a d d i n g  10 N I tCl  
(1/10 vol) a n d  t he  v ia ls  a e r ea t ed  to  r e m o v e  un f ixed  c a r b o n  
dioxide.  T h e p r e c i p i t a t e d  p ro t e in s  were  r e m o v e d  b y  
c e n t r i f u g a t i o n  a n d  a l iquo t s  of t he  s u p e r n a t a n t  so lu t ions  
were  p l a t e d  o n t o  m e t a l  p l anche t s .  R a d i o a c t i v i t y  was 
m e a s u r e d  w i th  a windowless  flow coun te r .  

T h e  re su l t s  (Table) show h i g h  c a r b o n  d ioxide  f i xa t ion  
on ly  in t h e  presence  of P - e n o l p y r u v a t e  ( P E P ) .  R ibu lose -  
1 , 5 - d i p h o s p h a t e  ( R u - I , 5 - P )  ~ a n d  p y r u v a t e  were  n o t  
c a r b o x y l a t e d  to  a c o m p a r a b l e  e x t e n t .  I n  t h e  case of 
R u - l , 5 - P ,  t h e  s u b s t r a t e  for t h e  c a r b o x y l a t i o n  is m o s t  
p r o b a b l y  s t i l l  P E P  t h a t  m a y  ar ise  f rom t h e  3 -P-g lycera te  
(3PG) p r e s e n t  as  a c o n t a m i n a n t  in  t h e  p r e p a r a t i o n  of 
Ru-1 ,  5-P. Twice as  m u c h  r a d i o a c t i v i t y  is, indeed,  f ixed if 
o n l y  3 P G  is used as  a s u b s t r a t e .  A conve r s ion  to  P E P  
seems  to  be  t a k i n g  place  also w h e n  p y r u v a t e  is Used; t he  
f i x a t i o n  of c a r b o n  d iox ide  is s t i m u l a t e d  b y  A T P  a n d  A D P  
b u t  n o t  I D P  n o r  b y  a d d i n g  r educed  di- a n d  t r i p h o s p h o -  

py r id ine  nucleot ides ,  a lone  or  w i t h  a h y d r o g e n  recyc l ing  
s y s t e m  such  as g lucose-6-P a n d  g lueose-6-P d e h y d r o -  
genase.  

Carbon dioxide fixation by cell-free extracts of Prototheca zop/ii 

Addition Carbon dioxide fixed 
(c.p.m./ml) 

MgCI~ 93 
MnCI~ 122 
PEP + IDP 18675 
PEP -[- MgCI~ 1185000 
PEP + IDP + MgC1 a 1~52000 
PEP + IDP + MnC12 1 142500 
PEP + ADP + MgC12 1112500 
Pyruvate + ATP + MnCI 2 1252 
Pyruvate + ADP + MnCla 1322 
Pyruvate + IDP + MnCI 2 542 
Ru-I,5-P + MgClz 1 572 
3PG + MgC12 3227 

The basal assay system contained 50 ~tM of Tris buffer (pH 7.9); 
0.1 ~M of Versene (pH 7.9); 0.125 {xM of NaHCt40~ (specific activity 
7.8 vC]~M) and 0.1 ml of enzyme preparation (0.49 mg of protein). 
"~Vhen present, 10 ~M of metal activator and 1.25 IxM of substrate 

and coenzyme were added. 
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