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during 24 and 48 hours, the level of latent  enzyme released by  pre- incubat ion wi th  or wi thout  
ribonuclease was 5 ° to 60 % lower than  in fed animals. The same phenomenon  was observed 
wi th  latent  adenosinetr iphosphatase  a. Since fasting is known to decrease the  RNA content  of 
ra t  liver ~, a certain correlation might  be established between the RNA content  of mitochondria  
and the amoun t  of latent  enzymes. This is being investigated further.  

Fig. 3 indicates t ha t  apparent ly  the ribonuclease effect was not  a non-specific protein effect. 
In  fact, p re- t rea tment  of mitochondria  with a lbumin did not  influence the rate  of release of latent  
acid phosphatase .  Fig. 3 shows also tha t  the agglutination of mitochondria  by  addition of copper 
ions (the addition of CuSO 4 sucrose solution at a final concentrat ion of 5.o"1o -41~/ to mito- 
chondrial  suspension lowered the p H  to 6.3 and the mitochondria  agglutinated as with ribonuclease 
or Ca ions n) did not  influence the release of latent enzyme. 

15C 
RNA-ose 

Fig. 3. Effect of various agents on latent  acid phosphatase  ~ / ? * 
activity of rat  liver mitochondria,  o. 5 ml of a fresh 2o % 
mitochondrial  suspension in 0.25 M sucrose were pre-treated ~ z ~ t , : . ~  
at 37 ° C during various periods of t ime with ribonuclease 
(1 rag), a lbumin (i mg), Cu +2 (5 .o . i o -4M,  final concen- o~ 5C 
tration).  The percent change in activity was calculated as 
in Fig. I. For  the Cu +2 exper iment  actual corrections were 
made for the slight activation of acid phosphatase  activity ~ , i t 

by Cu +2. O~ 15 30 45 60 
Pre-treafment, minutes 

I t  remains  to he proven tha t  the ribonuclease effect on latent  acid phospha tase  is specifically 
due to the splitting of an inactive r ibonucleoenzyme complex or to an unspecific damage caused 
by removal  of ribonucleic acid f rom mitochondria.  I t  is of interest  in this respect t ha t  acid 
phospha tase  of fresh liver m i c ro som es - -w h i ch  is probably  not  present  in latent  form 1, 2 - - i s  not  
affected by ribonuclease TM. 
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Heterogeneity of hypertensin preparations* 
Several investigators have a t t empted  the purification of hyper tens in  1 3. 
The pur i ty  of the various prepara t ions  reported varies widely and many  discrepancies exist 

about  the properties of the final product.  For  instance, KUETHER AND I{ANEY s and BUMPUS 
AND PAGE 7 have purified the hyper tensin  obtained from hog hypertensinogen and hog renin. 
The specific activity of KUETHER AND I-IANEY prepara t ion is 24 t imes greater  than  BUMPUS 
AND PAGE product  bu t  on total  hydrolysis gives one amino acid more (threonine) and no detectable 
N-terminal  residue while BuMPus AND PAGE report  aspartic acid as N-terminal  residue. 

* This investigation was  suppor ted  in par t  by  the American Hear t  Association. 
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T h e  s o u r c e  of h y p e r t e n s m o g c n  a n d  r e n i n  e t n p h ) y e d  [)y d i t l e re r l t  i n v e s t i g a t ¢ ) r s  is also) \ c r y  
v a r i a b l e .  I l o g  r e n i n  h a s  l)eell e m p l o y e d  w i t h  o x l ,  4, h(,rse~, s a n d  h o g  ~,~ h y p e r t e n s i n o g e  i. Ih.:.\RT !), 
h a s  r e c e n t l y  e m p l % x e d  r a b b i t  r e n i n  all(l  o \  s e r u n l .  T h e  n u n l b e r  (if t l i f f e ren t  a m i n o  a c i d s  I:(mnd 
in t h e s e  h y p e r t e n s i n s  o s c i l l a t e s  b e t w e e n  S ~llllt [ 5 . 

l ) u r i n g  t h e  p u r i f i c a t i o n  (d h y p e r t e n s i n  p r e p a r e d  \ \ i t h  h()g r e n i n  a n d  , ,x h y p e r t e n s i n ( > g e n .  
e v i d e n c e  of h e t e r o g e n e i t y  of  t h e  p r e s s o r  a c t i v i t y  w a s  o b t a i n e d  b y  c o u n t e r - c u r r e n t  ( [ i s t r i b u t i o n  
in t i le  s y s t e m s  2 - b u t a n o l .  o. t 31 ~/nln/i)niunl  h v d r o x i ( l e  a n d  2 b u t a n o l ,  o .o  5 3/  s()tliuln p h ( , s t l h a t e  
1)utter  p H  7.65.  

T h e s e  r e s u l t s  led us  t() s t u d y  ti le C(Hluter c u r r e n t  I ) ehav io r  of h y p e r t e n s i n  p r e p a r a t i o n s  
o b t a i n e d  w i t h  h y p e r t e n s i n o g e n s  f r o m  d i f f e r e n t  a n i m a l  spec i e s  a n d  h o g  r e n i n .  

"l 'he h y p e r t e n s i n o g e n s  xxere p r e p a r e d  b y  a n a m o n i u n l  s u l f a t e  f r a c t i o n a t i c m  b e t w e e n  1.25 3l  
a n d  2 .2o  .'1,I a t  p H  6. 5, f r o m  h o g  an([  l m r s e  s e r u m  a n d  o x  p l a s n l a ,  l ' h e  h y p e r t e n s i n a s e  a c t i v i t y  
w a s  d e s t r o y e d  b y  l o w e r i n g  t i l t '  p H  of t h e  h y p e r t e n s i n o g e n  s o l u t i o n s  t(t 3.o for  3 ° m i n u t e s  ~l 
e s " C  ( R e f .  1 o ,  t ) . 133 ) . 

T h e  h o g  r e n i n  u s e d  w a s  p r e p a r e d  a c c o r d i n g  to  HAAS et  a l .  u u p  t o  s t e p  2, a n d  t h e n  p r e c i p i t a t e d  
w i t h  a m m o n i u m  s u l f a t e  a t  o .65 s a t u r a t i o n .  

T h e  h y p e r t e n s i n  w a s  ( ) b t a i n e d  b y  m i x i n g  ~ v o l u m e  of  h y p e r t e n s i n o g e n  w i t h  o . i  5 v / H u m e  
()f r e n i n  a n d  i n c u b a t i n g  a t  p H  7.5 a n d  37 ' C fo r  eo m i n u t e s  w h e n  t h e  r e a c t i o n  w a s  s t o p p e d  w i t h  
3.5 v o l u m e s  of 95 0~ e t h a n o l .  T h e  f i l t e r ed  a l c o h o l i c  s o l u t i o n  w a s  e v a p o r a t e d  to  a s m a l l  v ( ) lume  
a t  r o o m  t e m p e r a t u r e  a n d  p H  5- T h e  r e s u l t i n g  a q u e o u s  s o l u t i o n  w a s  e x t r a c t e d  w i t h  e t h e r  a t  p H  1.5, 
t h e  e x c e s s  e t h e r  w a s  e v a p o r a t e d  a t  r o o m  t e m p e r a t u r e  a n d  t h e  r e m a i n i n g  s o l u t i o n  w a s  s a t u r a t e d  
w i t h  s o d i u m  c h l o r i d e  a n d  e x t r a c t e d  t w i c e  w i t h  i. 5 v o l u m e s  of  e - b u t a n o l .  T h e  c o m b i n e d  b u t a n o l i c  
e x t r a c t s  w e r e  e v a p o r a t e d  to  d r y n e s s  b e l o w  4 o : ' C  a n d  t h e  so l id  r e s i d u e  e x t r a c t e d  w i t h  g l a c i a l  
a c e t i c  a c i d .  T h e  c r u d e  h y p e r t e n s i n  o b t a i n e d  b y  e v a p o r a t i n g  to  d r y n e s s  t h e  a c e t i c  a c i d  w a s  s u b -  
m i t t e d  to  c n n n t e r - c u r r e n t  ( l i s t r i l l u t i (m w i t h o u t  a n y  f u r t h e r  t r e a t m e n t .  T h e  r e s u l t s  a r e  g i v e n  in 

l: ig.  ~ w h e r e  d i a g r a m s  a, b a n d  c s h o w  
t h a t  hog ,  h o r s e  a n d  o x  h y p e r t e n s i n o g e n s  
e a c h  g i v e  r ise  to  s e v e r a l  a c t i v e  e o n l p o n e n t s  
on  i n c u b a t i o n  w i t h  h o g  r e n i n .  
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I;ig. i .  C o u n t e r  c u r r e n t  d i s t r i b u t i o n  of 
d i f f e r e n t  p r e p a r a t i o n s  of  h y p e r t e n s i n .  
S y s t e m :  2 - t m t a n o l ,  o .o  5 31 s o d i u m  p h o s -  
p h a t e  bu f i e r ,  p H  7.05.  No.  of  t r a n s f e r s :  
8 o . . \ p p a r a t u s :  8o tu l les ,  all  g l a s s  m a c h i n e  
w i t h  _, ml  c a p a c i t y  in e a c h  p h a s e  la. T e m -  
p e r a t u r e :  , 8  e o  C .  Sol id  l ine :  e x p e r i -  
m e n t a l  c u r v e .  D o t t e d  l ines :  t h e o r e t i c a l  
d i s t r i b u t i o n  of  a s ing le  s u b s t a n c e  14. H o g -  
t l o g  m e a n s :  h o g  r e n i n  a n d  h o g  h y p e r t e n -  
S i l l o g e n  ; f f o g - H o r s e  m e a n s  : h o g  r e n i n  a n d  
h o r s e  h y p e r t e n s i n o g e n ,  a n d  st) on.  T h e  
p r e s s o r  a c t i v i t y  w a s  n l e a s t l r e d  ill i l eph rec -  
t o m i z e d  r a t s  a n e s t h e t i z e d  w i t h  n e m b u t a l  15. 
O n e  r a t  u n i t  is t h e  t ) ressor  a c t i x i t y '  of  o.2 
ml ol  a s t a n d a r d  h y p e r t e n s i n  p r e p a r a t i ( m .  
T h i s  a m o u n t  r a i s e s  t i le  blo(>d p r e s s u r e  
eo 35 m m  of m e r c u r y  a n d  is e q u i v a h m t  
a p p r ( ) x i n m t e l y  to  o .o l  G o l d b t a t t  u n i t  ~ .  

T o  c h e c k  t h e  r e l i a b i l i t y  of t h e  J r a c t i o n a t i o n  p r , ) c e d u r e  t h e  ( o n t e n t s  (d tu l l es  4 to  25 a n d  
30 t o  4.5 f r o m  r u n  t: ~ A e r e  lt(3(I]etl ~111(I t i le  press(~r m a t e r i a l  t l le l -e iu  ' , \ a s  col lc t? | l t r ; t te ( ]  b v  extF}lctJ(l l l  
w i t h  e - t / u t a n ( d  a n d  a ( e l i c  a c i d  as  ( Ics ( r i lx 'd  belt>re. I t s  c ( i t l l l t e r - , q l r r en t  d i s t r i b u t i o n  in t he  s a m e  
s y s t e m  p r e v i . u s l y  u s e d  g a v e  d i a g r a m  d e ~ e n t i a l l y  i d e n t i c a l  ~ i t h  (. 

T h e  imt ;~ ) r i ance  (~1 t h e  p u r i t y  (d t h e  r e n i n  in r e l a t i o n  lo  t h e  h e t e r o g e n e i t y  of l;he r e s u l t i n g  
] l y p e r t e n s i n  is dell/t)l?Sll-;llod ill d i a g r a m s  c a n d  /. T h e  hypcl - le l !s i l !  l l sed ill l l lcsc  rtlll% ~,\ ;IS t)l-C|)iliod 
w i t h  h y p e r t e n s i l t o g e l ~ s  ]i-i)ln le(}I-~e fill(1 tiN, }is ill [J ~lnd ¢ r e s p e c t i x c l y ,  b u t  I ] le  le l l i l l  l ined \v~/s 
a less  t )ur i f ied  p r e p a r a t i o n  ()l)taintxl acc~)r l l ing t o  I{R.',I:N ~II,:NI';NI)EZ i![ (~[. (l¢el. lo,  p. 3 t 3 ) .  
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We also d i s t r ibu ted  the  hype r t ens in  ob ta ined  wi th  horse hype r t ens inogen  and  purified hog  
renin,  bo th  p rev ious ly  dialyzed unt i l  t he  react ion for chloride ion was nega t ive  and  the  resu l t ing  
d i ag ram was  s imilar  a l t hough  no t  identical  to b. 

The  theore t ica l  cu rves  placed unde r  each d i s t r ibu t ion  curve  poin t  ou t  the  complex i ty  of  
of the  act ive  mate r ia l  being analyzed.  The  ac tual  n u m b e r  of different  c o m p o n e n t s  can be m u c h  
greater.  

SI<EGGS el al. TM have  found  t h a t  the  hype r t ens i n  ob ta ined  f rom horse hype r t ens inogen  and  
hog renin,  in a chloride-free m e d i u m  (hyper tens in  I), can be  conver ted  to a different  equal ly  
pressor  c o m p o u n d  (hyper tens in  II), appa ren t ly  t h r o u g h  the  ac t ion  of an  enzyme  in the  p l a sma  
which  requi res  hal ide or n i t ra te  for ac t iva t ion .  

PEART o ha s  found  two peaks  of pressor  ac t iv i ty  in his p repara t ions  us ing  pa r t i t i on  ch roma to -  
g raphy .  One of t h e m  had  5 % of the  to ta l  ac t iv i ty .  

I t  is difficult to expla in  a t  p resen t  the  origin and  physiological  impor t ance  of the  hype r t ens in s  
repor ted  here  b u t  it  seems fairly well es tabl i shed t h a t  the  p repara t ions  cu r ren t ly  employed  as 
s t a r t i ng  mate r i a l s  for the  purif icat ion m a y  consis t  of a complex  m i x t u r e  of subs t ances  wi th  
s imilar  biological act ivi t ies.  This  fact  m a y  expla in  some of the  discrepancies  now exis t ing  in the  
field. 

The  origin of the  different  pressor  activit ies,  thei r  pha rmaco logy  and  connec ted  p rob lems  
are being inves t iga ted  in th is  laboratory .  
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Phosphoglycerate formation from pentose phosphate 
by extracts of Thiobacillus denitrificans 

An e n z y m e  s y s t e m  has  been d e m o n s t r a t e d  in Chlorella I and sp inach  leaves 2 which ca rboxy-  
la tes  one molecule  of pen tose  p h o s p h a t e  wi th  the  format ion  of two molecules of phosphog lyce ra t e  
(PGA). This  reac t ion  is now considered to be t he  p r i m a r y  CO 2 fixing m e c h a n i s m  in p h o t o s y n -  
thes is  3, ~. W h e n  pen tose  m o n o p h o s p h a t e  is the  subs t ra te ,  adenos ine t r iphospha te  (ATP) is requi red  
for the  fo rmat ion  of r ibulose d i phospha t e  9, the  ac tual  CO s acceptor  in the  reactionl,~, 7. 

Crude  ex t rac t s  of the  c h e m o s y n t h e t i c  au to t roph ,  Thiobacillus denitrificans, have  been 
p repared  which  fix 14CO2. F ixa t ion  was increased by  the  addi t ion  of A T P  to the  s y s t e m  and  
fu r the r  increased by  t he  addi t ion  of r ibose-5-phospha te  (R-5-P).  The  add i t ion  of R-5 -P  in t he  
absence  of ATP  only  s l ight ly  increased the  a m o u n t s  of 14CO z fixed. Table  I shows  t he  effect of 
add ing  R-5 -P  to the  ex t r ac t  p lus  ATP.  The  mi x t u r e  was deproteinized wi th  t r ichloroacet ic  acid 
and  a " p h o s p h a t e  es te r"  f ract ion prepared  by  t r e a t m e n t  of the  s u p e r n a t a n t  wi th  b a r i u m  ace t a t e  
and  e thano l  a t  p H  8. B a r i u m  was removed  f rom the  precipi ta te  wi th  Dowex-5o (H form) and  
the  solut ion so ob ta ined  freeze-dried. The  p roduc t  was  c h r o m a t o g r a p h e d  on W h a t m a n  No. i 


