
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  
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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. 

1 R. CHODn'r, in Mat. Fl. Crypt. Suisse 4, I1 (1913). 
P. J.  CASSELTO~', Nature 183, 1404 (1959). 

80. CIFERRI, in preparation. 
* The author is grateful to Dr. M. GIBBS for the generous gift of a 

sample of ribulose-1, 5-diphosphate. 
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Two  d imens ional  paper  c h r o m a t o g r a p h y  of the  reac t ion  
mix tu res  f rom the  exper iments  conta in ing  P E P ,  Ru-1,  5-P 
and p y r u v a t e  plus ATP,  revealed in all cases r ad ioac t iv i ty  
in the  spots  corresponding to malic,  aspart ic ,  fumaric ,  
citric, and,  succinic acid. Such results  are consis tent  
wi th  the  ca rboxy la t ion  of P E P  to oxaloacet ic  acid, 
convers ion of oxaloacet ic  acid to o the r  organic acids by  
enzymes  of  the  c i t r ic  acid  cycle  and to  aspar t ic  acid  by  
t ransamina t ion .  

The  ca rboxy la t ion  of  P E P  is g rea t ly  s t imula ted  b y  
MgCI~ and MnCI~ bu t  appears  to be independen t  f rom 
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Carbon dioxide fixation and o-phosphate release from PEP. Con- 
ditions as in the Table. At the time intervals indicated, aliquots were 
withdrawn and pipetted in a solution of 10 N HC1. After centri- 
fugation, the supernatants were assayed Lot radioactivity and in- 

organic phosphate. 

A D P  or I D P .  T h e  enzyme  is s imilar  to t h a t  demons t r a t ed  
in p lan ts  5-~ and,  more  recent ly ,  in photosynthe t ic* ,  
chemosyn the t i c  ~ and he te ro t roph ic  bac te r ia  s'~°'11. I n  the  
react ion : 

P E P  + CO~ -~  oxa loace ta te  + inorganic  phospha te  

the  f ixat ion of carbon d idx ide  should be accompanied  by  
the  release of o-phosphate .  Indeed,  when  a reac t ion  mix-  
tu re  con ta in ing  P E P  and rad ioac t ive  carbon dioxide  was 
assayed a t  d i f ferent  t ime  intervals ,  there  was a progress ive  
increase in the first  minutes  of the  r ad ioac t iv i ty  fixed and 
of the  o-phosphate  released (Figure). 

In  v iew of the  presence of Ru-1,  5-P carboxylase  in 
organisms devoid  of chlorophyll ,  e.g. Escherichia toll, and 
in pho tosyn the t i c  organisms ar t i f ic ial ly  bleached or  
he te ro t roph ica l ly  grown 12, i ts absence in a microorganism 
v e r y  closely re la ted to  t he  green forms seems of a cer ta in  
interest .  I n  P. zopJii, ca rboxy la t ion  of P E P  is the  only  
mechan i sm so far  known for the  f ixa t ion  of carbon di- 
oxide. 

Riassunto. E s t r a t t i  cellulari  de l l ' a lga  aclorica Proto- 
theca zop/ii fissano anidr ide  carbonics  esc lus ivamente  sul 
fosfoenolpiruvato.  L a  reazione ~ s t imola ta  da  MgCI~ e 
MnClz m a  non da  I D P  o ADP.  
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Cytochemical Evidence for the O r i g i n  o f  Vitelline 
G l a n d  S e c r e t i o n  i n  t h e  E r g a s t o p l a s m  

i n  T r e m a t o d e s  

A t t e m p t s  h a v e  been made  by  var ious  earl ier  workers  1,* 
to der ive  the  secre tory  granules  f rom the  cy top lasmic  in- 
clusions: mi tochondr ia ,  Golgi bodies, e rgas toplasm or 
microsomes and nucleus.  The  present  cy tochemica l  in- 
ves t iga t ions  on the  vi te l l ine  glands  of t he  t r ema todes :  
(a) Fasciola indies Varma, 1953; (b) Paramphistomum 
(Exp lana tum)  bathycotyle (Fischoeder,  1901) col lected 
f rom cat t le ,  were unde r t aken  to e lucidate  t he  par t i c ipa t ion  
of the  cell organelles in the  secretion.  To  the  best  of m y  
informat ion ,  no previous  publ ica t ion  in the  presen t line 
has  been repor ted.  Fo r  the  cy tochemica l  t echniques  used, 
reference m a y  be  made  to  GURAYA 3. 

Before  t he  c o m m e n c e m e n t  of the  secretion,  the  cy to-  
p lasm of the  vi te l l ine g land  cells shows l ipid spheres  (of 
phosphol ip id  nature) ,  rod-shaped  mi tochondr i a  (made up 
of l ipoproteins) and abundance  of basiphil ia,  in te rpre ted  
as due to R N A  from its pos i t ive  react ion wi th  m e t h y l  
green pyron in  t echn ique  4. The  recent  researches of PA- 
LAY 1, b o t h  cy tochemica l  and  e lec t ron microscopic,  have  
clear ly  shown t h a t  t he  cy top lasmic  basiphi l ia  (RNA) 
comprises  t he  e rgas toplasm in g land cells. As the  secre tory  
a c t i v i t y  in the  vi te l l ine  g land cells s tar ts ,  some sudano-  

phobe  secre tory  vacuoles ,  ident ical  wi th  the  ' e rgas to-  
p lasmic  sacs '  of e lec t ron microscopis ts  (see PALAY 1) m a k e  
the i r  appearance  among  the  basiphil ia  t h r o u g h o u t  t h e  
cy toplasm,  and  s imul taneous ly  the  sudanophobe  secre tory  
mater ia l ,  which s tains in tens ive ly  wi th  acid h a e m a t e i n  
even  af ter  pyr id ine  ex t rac t ion  controls,  begins to  be 
deposi ted in thei r  interior.  The s ta in ing of the  secre tory  
mater ia l  wi th  acid haemate in  has been in te rp re ted  as due 
to  its p ro te in  contents .  Each  secre tory  vacuole  is bordered  
by  a sudanophi l  membrane ,  seems to  consist  of l ipo- 
proteins,  which, as t he  secre tory  globule  grows, becomes  
th ickened  and forms a shell  a round  the  fully deve loped  
secre tory  globule. I t  is ident ica l  wi th  the  'surface m e m -  
brane '  of the  e lectron microscopis ts  1 and is possibly 
der ived  f rom the  ' e rgas toplasmic  membranes '  t h rough  the  
add i t ion  of more  l ipoproteins  dur ing the  g rowth  of t he  
globule.  Ear l i e r  workers  (KANw~,R ~) on the  o ther  g land 
cells h a v e  m a d e  an a t t e m p t  to  der ive  this  sudanophi l  
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