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Antidiuret ic  Ac t ion  of E n t e r a m i n e  

Prev ious  inves t iga t ions  ~ h a v e  shown t h a t  ace tone  
ex t r ac t s  of pos te r io r  s a l i va ry  g lands  of Octopus wdgaris 
and Eledone (E. moschata and  E. Aldrovandi) con ta in  a 
pr inciple  which  m a r k e d l y  reduces  t he  diuresis of 
h y d r a t e d  rats.  

L a t e r  and more  e x t e n s i v e  researches,  which  will be 
r epo r t ed  in deta i l  in fu tu re  papers ,  h a v e  conf i rmed  these  
f irs t  observa t ions ,  a l lowing  us to  ind iv idua l i ze  a n d  
charac te r i ze  t he  an t id iu re t i c  pr inc ip le  more  accura te ly .  

This  is now to  be ident i f ied,  w i th  reasonable  ce r t a in ty ,  
as the  en te ramine - l ike  subs tance  which  for severa l  years  
has  been  known  to  ex i s t  in t he  pos te r io r  sa l iva ry  g lands  
of  the  Octopoda m e n t i o n e d  above.  I n  fac t :  

(1) The  f ield o f  d i s t r ibu t ion  of t he  an t id iu re t i c  
p r inc ip le  s t r ik ing ly  covers  t h a t  of e n t e r a m i n e  (or 
e n t e r a m i n e - l i k e  substances) ,  b o t h  in t he  d i f fe ren t  
a n i m a l  species and  in the  d i f fe ren t  o rgans  of an  ind iv idua l  
a n i m a l .  Indeed ,  no t  on ly  e x t r a c t s  of sa l iva ry  glands of  
Octopt~s vulgaris and  Eledone possess an t id iu re t i c  ac- 
t iv i ty ,  b u t  also ex t r ac t s  of the  h y p o b r a n c h i a l  body  of 
Murex trunculus and  Murex brandaris, as well  as, 
a l t hough  to  a lesser ex ten t ,  e x t r a c t s  f rom ox spleen, 
gas t r ic  m u c o s a  of rabb i t s  and  dogs, and  d u o d e n a l  
m u c o s a  of  oxen and  dogs. E x t r a c t s  of hepa to -pancreas ,  
k idney ,  gilt, in tes t ine ,  ova ry ,  tes t ic le ,  t en t ac l e  musc le  
and  h e m o l y m p h  of Eledone moschata and  Octopus 
vulgaris h a v e  p rac t i ca l ly  no an t id iu re t i c  ac t ion  (only in 
mass ive  doses can t h e y  reduce  or  de lay  the  ur ine  ex-  
cret ion) .  E x t r a c t s  f rom kidney ,  l iver,  brain,  test icle,  
lung,  hear t ,  skele ta l  muscle  and s m o o t h  muscle  of t he  
s t o m a c h  and in t e s t ine  of a calf, and  ex t r ac t s  f rom t h e  
s m o o t h  gas t ro - in tes t ina l  musc le  of a dog  are  equa l ly  
inef fec t ive .  

I t  has  Mready  been p o i n t e d  o u t  in t h e  preced ing  com-  
m u n i c a t i o n  t h a t  ex t r ac t s  of pos te r io r  s a l iva ry  glands of 
Octopus macropus, which  are  c o m p l e t e l y  free of en te r -  
amine ,  exh ib i t  an  e v i d e n t  s t i m u l a t i n g  ac t ion  on diuresis 
ins tead  of an an t id iu re t i c  ac t ion.  

(2) P r o v i d e d  t h a t  care  has  been  t aken  to e l imina te  
a n y  possible  in te r fe r ing  ma te r i a l s  (murexine  .and 
moscha t ine ,  for  example) ,  t h e  an t i d in r e t i c  a c t i v i t y  of 
e n t e r a m i n i c  e x t r a c t s  is rough ly  b u t  c lear ly  p ropor t iona l ,  
b o t h  in i n t e n s i t y  a n d  dura t ion ,  to t he  c o n t e n t  of en te r -  
amine ,  as d e t e r m i n e d  co lo r imet r i ca l ly  (coupling reac t ion  
wi th  d i a z o n i u m  sal ts  in an acid  med ium,  iod ine  react ion)  
and  b io logica l ly  (oestrus-uterus of ra t s  or  mice,  u r ina ry  
b l adde r  of dogs). 

(3) A n y  p rocedure  which  des t roys  or  i nac t i va t e s  
e n t e r a m i n e  ( t r e a t m e n t  w i t h  formal in ,  w i th  d i azon ium 
salts,  w i t h  p o t a s s i u m  iodate ,  benzoy la t ion ,  m e t h y l a t i o n ,  
u l t r av io l e t  i r r ad i a t i on  2) also des t roys  the  an t id iu re t i c  
a c t i v i t y  of t h e  e n t e r a m i n e - c o n t a i n i n g  ex t rac t s .  More- 
over,  t he  an t id iu re t i c  p r inc ip le  of c rude  ex t r ac t s  closely 
resembles  e n t e r a m i n e  in i ts  res i s tance  to  alkal i  and  
acids  in t he  heat .  

E n t e r a m i n a s e  (amine oxidase)  of fresh p h o s p h a t e  
ex t r ac t s  of t he  in tes t ine ,  l ive r  or  k i d n e y  of a gu inea-p ig  
c o m p l e t e l y  des t roys  t he  an t i d iu r e t i c  a c t i v i t y  of  t h e  
e n t e r a m i n i c  ex t rac t s ,  a t  l eas t  so long  as t h e  enzyme  is 
no t  i nh ib i t ed  b y  m e t h y l e n e  blue.  

(4) On f r ac t i ona t i ng  d ry  res idues  of s a l iva ry  ex t r ac t s  
of Octopus vulgaris by  var ious  me thods ,  t h e  an t id iu re t i c  
a c t i v i t y  a lways  follows the  d i s t r ibu t ion  o f t h e  en te ramine -  

1 V. ERst'AMEK C L. PERosA, Expcr. d, 4S6 (1948). 
2 V. ERSPAMER Arch. Sci. Biol. (ital.) 20, °96 (1940); 

phannacol. 4, 213 (1948). 
Acta 

l ike subs tance .  So, for ins tance ,  in c h r o m a t o g r a p h i c  
p a r t i t i o n  e x p e r i m e n t s  on  pape r  I a n d  columns ,  on ly  the  
e lua tes  f rom e n t e r a m i n i c  spots  and  zones show diuresis  
inhib i t ion .  

The  an t id iu re t i c  a c t i v i t y  of e n t e r a m i n e - c o n t a i n i n g  
ex t rac t s  has  so far  been  es tab l i shed  in ra t s  (the an imals  
on which  the  bu lk  of our  e x p e r i m e n t s  has  been carr ied  
out) ,  dogs, guinea-pigs,  frogs, t oads  and  humans ,  bo th  
h e a l t h y  and  suffer ing  f rom d iabe tes  insipidus.  R a b b i t s  
h a v e  g iven  inconc lus ive  resul ts .  

Doses  of  s a l iva ry  e x t r a c t s  of Octopus wdgaris, cor- 
responding  to  0-2-0.5 g fresh t issue per  kg b o d y  weight ,  
h a v e  been p r o v e d  def in i t e ly  e f fec t ive  in ra t s  and  humans .  

The  onse t  of ac t ion  is a lmos t  i m m e d i a t e  (a tew minu tes  
a f te r  t he  s. c. or  i. m.  in jec t ion  of e n t e r a m i n i c  ex t r ac t s  
was given).  The  u r i n a r y  b lock  m a y  be  to ta l ,  and lasts  
for a va r i ab le  t i m e  (up to  5-6  hours  or  more ) ;  i t  is 
a p p r o x i m a t e l y  p r o p o r t i o n a l  to  t h e  a m o u n t  of ant i -  
d iu re t i c  e x t r a c t  in jec ted ,  n a t u r a l l y  w i th in  ce r ta in  
l imits .  

E n t e r a m i n e  inh ib i t s  and  reduces  no t  on ly  no rma l  
and w a t e r  diuresis,  b u t  also t h a t  due to  xan th ines ,  
mercur ia ls ,  sal ts  and urea.  

The  h i t he r to  t es ted  e n t e r a m i n e - c o n t a i n i n g  ex t r ac t s  
h a v e  been n u m e r o u s  and  p a r t l y  ob t a ined  f rom v e r y  
r ich ma te r i a l  ( about  15,000 spec imens  of Octopus 
wdgaris, a t  leas t  as m a n y  of Eledone, and  more  t h a n  
10,000 spec imens  of  21,lurex trunculus). 

Our  e x p e r i m e n t s  h a v e  been  c o n d u c t e d  on more  t h a n  
500 groups of 4-5  rats.  

We  are i ndeb t ed  to the  I t a l i a n  Resea rch  Counci l  for 
a generous  g ran t - in -a id  in connec t ion  wi th  th is  work.  

V. ERSPAMER and  A. OTTOLENGHI 

Pha rmaco log i ca l  I n s t i t u t e ,  U n i v e r s i t y  of Bari ,  J u l y  20, 
1950. 

Zusammenfassung 

A c e t o n e x t r a k t e  der  h in t e ren  Speicheldrf isen von  
Octopus vulgaris und Eledone (E. moschata und  E .  
Aldrovandi), der  Hypobranch i a ld r i i s e  yon  Murex trun- 
culus und  Murex brandaris, sowie der  Milz a n d  der  
Magen-  und  D i i n n d a r m s c h l e i m h a u t  yon  SXugetieren 
v e r h i n d e r n  merkwi i rd ige rwe i se  die Diurese  der  R a t t e ,  
des Hundes ,  des Meerschweinchens ,  des Frosches ,  der  
Kr6 t e  und  des Mensche n (gesund und  k r a n k  an Diabetes 
insipidus). 

Die d i u r e s e h e m m e n d e  W i r k u n g  solcher  E x t r a k t e  ist  
ausschlieBlich ih rem E n t e r a m i n g e h a l t  zuzuschre iben.  

En t e r a rn in  h e m m t  n ich t  nu r  die n o r m a l e  und  die 
Wasserd iurese ,  sondern  auch  die du rch  Salze, X a n t h i n -  
de r iva t e  und  Quecks i l be rve rb indungen  e rzeug te  Diurese .  

1 V. ERSI'AMER and G.BORETTI, Exper. 6, 348 (195o). 

The Effect of A u r e o m y c i n  on T i s s u e  Cultures  
One of t h e  m o s t  i m p o r t a n t  of t he  n e w  ant ib io t ics  

descr ibed  in t h e  pas t  few years  is au reomyc in ,  which  has 
been i so la ted  f rom the  subs t r a t e  of Stveptomyces 
aureo/aciensL The  an t ib io t i c  has been  used m a i n l y  in the  
fo rm of its c r y s t a l l i n e  go lden-ye l low hydroch lo r ide ,wh ich  
is soluble in water ,  b u t  s o m e w h a t  less soluble in saline. 
The  d i lu te  solut ions  qu ick ly  lose the i r  a c t i v i t y  a t  room 
t e m p e r a t u r e  and alkal ine PH. H u m a n  se rum also seemed 
to  h a v e  an inh ib i t ing  ef fec t  on the  an t ib io t i c  activity°-. 

1 B.M.DuGGAR, Ann. N. Y. Acad. Sci. 51, 177 (1948). 
2 T.F. PAI~E, J. Bact. 56, 489 (I948). 
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This antibiotic is act ive against certain viruses and 
rickettsiae and against both Gram-posit ive and Gram- 
negat ive microorganism, while its toxici ty  to humans 
and laboratory animals is relat ively lowh 
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We were interested first of all in determining to what  
extent  aureomycin damages the tissue cells directly, and 
to what  extent  i t  does so by influencing mitosis. The 
action was tested on explants from the heart  and frontal 
bone of the chick embryo. The technique and arrange- 
ment  of experiments  has been previously described in 

1 S.3IoRwoN eta l . ,  J.A.I~I.A. 138, 117 (1948). 

relation to s t reptomycin 1, and patulin ~. Having regard 
to the inconstancy of the aureomycin solutions, we 
always prepared the required solutions immediate ly  
before carrying out the exper iment  a. 

In  the first series of experiments we added aureomycin 
directly to the culture medium and followed the growth 
of the cultures quant i ta t ively .  The results are plot ted in 
Table I. In the second series of experiments  the ceils 
were in contact  with the saline solution of the antibiotic 
for only 6 hours. A concentrat ion of 0.5 mg/ml  caused 
only some anomalies in the dividing chromosomes. In 
stronger concentrat ions of 1,2,3 mg/ml a prolongation 
of the  reconstruction and simultaneously a shortening 
of the prophase was found (Table II).  In many  cells the 
division of the nucleus is not  followed by the division 
of the cytoplasm, so tha t  2-3 nuclear cells appear. 
Especial ly at  the stronger concentrat ion (3,4 mg/ml) a 
ra ther  large number  of these mu l t i nudea r  cells is 
formed, and very oRen it is difficult to say whether  one 
is dealing with reconstruct ion or wi th  finished division 
and tha t  is the reason why the number  of reconstructions 
in the strongest  concentrat ions is re lat ively tow. The 
ceils very  often retain their  round shape during the 
whole division and very often also after  the division. 
The nucleus is sometimes pyknotic,  sometimes i t  has 
little chromatin.  In the metaphase  pathological 
anomalies (pyknosis, rhexis) are often found. I t  is 
interest ing tha t  tip to certain concentrat ions these toxic 
changes are reversible. Fibroblasts af ter  12 hours '  
contact  with the solution of aureomycin a t  a concen- 
t ra t ion up to 3 mg/ml could be saved by subcutturing 
into a new medium. At the concentrat ion of 4 mg/ml 
not more than several cells full of fett  granules grow out 
after subculturing. At higher concentrations the damage 
is irreversible, 

In spite of the fact tha t  all these pathological effects 
appear only at relatively, high concentrat ions of aureo-~ 
mycin, it is necessary to take account of them especially 
in local therapy. 

HELENA KE1LOV~-RODOVA 

Depar tment  of Animal Physiology, Universi ty  of 
Prague, Czechoslovakia, December 14, 1949. 

1 If. KEn,ova, Exper. 4, 48a (1948). 
H. Kt~:ILOV.I,, Exper. 5, 24g (1949). 

a An American preparation, Aureomyeia hydroehloride, Alneriean 
Cyanamid Company, N. Y., was used in these tests. 
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Zusammen /ass  ung 

Die W i r k u n g  y o n  A u r e o m y c i n  a u f  in  vitro gez i i ch t e t e  
B i n d e g e w e b s z e l l e n  w u r d e  u n t e r s u e h t .  I n  e ine r  K o n -  
z e n t r a t i o n  y o n  1 m g / m l  u n d  in  hT he r en  K o n z e n t r a t i o n e n  
k o n n t e  e ine  s t a r k e  B e e i n f l u s s u n g  de r  Mi tose  b e o b a c h t e t  
we rden .  Die  R e k o n s t r u k t i o n s p h a s e  v e r l £ n g e r t  s ich  u n t e r  
g le ichze i t ige r  V e r m i n d e r u n g  de r  P r o p h a s e .  Be t  s t~irkeren 
K o n z e n t r a t i o n e n  s ind  die Zel len  n i c h t  ifi~stande, d ie  
Mi tos i s  zu b e e n d i g e n ,  so d a b  in  den  K u l t u r e n  vie le  2-3- 
nukle~tre Zel len  e n t s t e h e n .  Bis  zu r  K o n z e n t r a t i o n  v o n  
2 m g / m l  s ind  al le  diese B es ch& di gungen  reve r s ibe l .  

T h e  U t i l i z a t i o n  of  t h e  B r a n c h e d  C h a i n  
of  I s o b u t y r i c  A c i d  S t u d i e d  w i t h  C ~ ~ 

R e c e n t  w o r k  h a s  s h o w n  t h a t  i socap ro i c  a n d  i s o b u t y r i c  
ac ids  a re  d e g r a d e d  in  vitro b y  k i d n e y  or  l i ve r  e n z y m e  
p r e p a r a t i o n s  fo l lowing  t h e  classic  s c h e m e  of t - o x i d a t i o n .  
Th i s  h a s  b e e n  a c c o m p l i s h e d  b y  m a n o m e t r i c  m e a s u r e -  
m e n t s  of o x y g e n  u p t a k e  ~ a n d  b y  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  s e p a r a t i o n  of t h e  r e a c t i o n  p r o d u c t s  ~. A 
m e c h a n i s m  for  t h e  f o r m a t i o n  of p r o p i o n i c  ac id  f r o m  
i s o b u t y r i c  ac id  h a s  b e e n  p r o p o s e d  a. O n  t h e  o t h e r  h a n d ,  
C o o n  a n d  GURIN a h a v e  r e p o r t e d  t h a t  l euc ine  is f i r s t  
d e g r a d e d  to  i sova le r i c  ac id  a n d  t h e n  t - o x i d i z e d  to  ace t i c  
ac id  a n d  a 3 - c a r b o n  f r a g m e n t .  I t  s e e m e d  of i n t e r e s t  to  
i n v e s t i g a t e  t h e  b e h a v i o r  of t h e s e  c o m p o u n d s  in  vivo b y  
t h e  a p p l i c a t i o n  of r a d i o a c t i v e  t r a c e r  t e c h n i q u e s .  T h i s  
p a p e r  is a r e p o r t  on  e x p e r i m e n t s  c a r r i e d  o u t  w i t h  
c a r b o x y l -  a n d  m e t h y l - l a b e l e d  i s o b u t y r i c  acid• 

Experimeutah Sodium isobut~ate-l-C ~ was prepared by the 
reaction of isopropyl-magnesium bromide with CIaO2 following the 
directions oI CALVIN and eoworkers ~ for the preparation of aceth~ 
acid-l-C 14. The sodium isobutyratc-3-C ~4 was prepared in a similar 
manner using methyl-labeled isopropyl bromide and inactive C0~. 
The specific activity of the sodium isobutyrate-l-C 14 was 1-72/~c/mg, 
and that  of the sodium isobutyrate-3-C ~4 was 1-50/~c/mg. The yield 
for the carboxyl-labeled material was 97.5% based on the radio- 
active barium carbonate employed~. The yield for- the methyl- 
labeled material was 48% based on the isopropyl bromide. The pre- 
parations were carried out on a ~0 mmole same. 

The sodium salt of the acid, ca. 0-075 mg/g body weight, was in- 
jected intraperitoneally into a 200 g (Curtis-Dunning strain) rat that 
had been fasted for twenty-four hours previously. The animal was 
immediately placed in a metabolism cage, and the expired carbon 
dioxide, feces and urine collected. This carbon dioxide was collected 
at specified time intervals in 1 N sodium hydroxide and converted to 
barium carbonate• The specific activity of the barium carbonate was 
~determined according to the method of YAN~W~CH at. nit .  Geiger- 
Mfiller or "Nueleometer'" (a windowless proportional counter) 
counters were used, depending on the specific activities being 
measured. 

After five hours the animal was sacrified. The liver was removed 
and ground in a glass mortar with sand until very finely divided. The 
ground mass was fractionatcd to obtain the total lipid, amino acid 
and protein, and glycogen. 

t The work described in this paper was sponsored by the Atomic 
Energy Commission. 

A.L. GRAFm~ and D.E. GREEN, J. Biol. Chem. 17a, 95 (1948). 
3 W•A.ATCHLEV, J. Biol. Chem. 170, 1~3 (1948). 

M.J.eooN and S. GumN, J. BioL Chem. 180, 1159 (1949). 
5 M.CALWN, C•HEmELBERGER, J.C. REID, B.M.ToLBERT, and 

P.E. YA~KWICH, ISOtOpi~ Carbon (John Wiley and Sons, Inc., New 
York, 1949). 

One/zc = ~'~0 x I0 ~ dis/min. The counters used were calibrat- 
ed using accurately standardized barium carbonate prepared by the 
Oak Ridge National Laboratories. The efficiency of the counters used 
was about 5%. 

7 P.E.YANKWICtI, Science 107, 681 (1948). - P.E.YANk'WlCH and 
J.W.W~mL, Science 10~, 651 (1948). 

Discuss ion:  T h e  r e su l t s  of  t h e s e  e x p e r i m e n t s  a re  
s u m m a r i z e d  in  t h e  a c c o m p a n y i n g  f igure  a n d  t a b l e .  
T h e  c u r v e s  for  t h e  r a t e  of e l i m i n a t i o n  of C ~¢ as C1402 
are  s h o w n  in  Fig.  1. T h e  a m o u n t  e l i m i n a t e d  a f t e r  f ive  
h o u r s  a p p r o a c h e s  a v a l u e  of 80 -85  % for  t h e  c a r b o x y l -  
l abe l ed  c o m p o u n d  a n d  4 5 - 5 0  % for  t h e  m e t h y l - l a b e l e d  
c o m p o u n d .  I n  t h e  case  of  t h e  c a r b o x y l - l a b e l e d  iso- 
b u t y r a t e ,  t h e  f i na l  a m o u n t  a n d  t h e  g e n e r a l  s h a p e  of  
c u r v e  A is s i m i l a r  t o  t h e  c u r v e s  o b s e r v e d  b y  JONES a n d  
c o w o r k e r s  1 for  t h e  s t r a i g h t  c h a i n  f a t t y  ac ids .  B a s e d  
u p o n  t h e  a m o u n t  of a c t i v i t y  of t h e  i s o b u t y r a t e  i n j ec t ed ,  
t h e  r a t i o  of t h e  spec i f ic  a c t i v i t i e s  of  t h e  e x c r e t e d  C~O2 
s h o u l d  be  1.82. W e  see f r o m  T a b l e  I t h a t  t h e  r a t i o  is 1,76. 
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Fig. l• - Rate of Elimination of C z4 as C140~. 

T h e r e  is, howeve r ,  a d e f i n i t e  d i f f e rence  in  t h e  i n i t i a l  
r a t e s  of e x c r e t i o n  of l a b e l e d  c a r b o n  d iox ide  in  t h e  b r e a t h  
of  t h e  a n i m a l s  i n j e c t e d  w i t h  s o d i u m  i s o b u t y r ~ t e - l - C  14 
a n d  s o d i u m  i s o b u t y r a t e - 3 - C  14, t h a t  of t h e  a n i m a l  in-  
j e c t e d  w i t h  t h e  i s o b u t y r a t e - l - C  14 b e i n g  t h e  h ighe r .  

T h e  d i f f e rence  i n  t h e s e  r a t e s  t o g e t h e r  w i t h  t h e  a m o u n t  
of r a d i o a c t i v i t y  i n c o r p o r a t e d  i n t o  t h e  f r a c t i o n  of t h e  
l i v e r  l eads  us to  be l i eve  t h a t  t h e  i s o b u t y r a t e  is d e g r a d e d  
t o  CO S a n d  a 3 - c a r b o n  f r a g m e n t .  Th i s  d e g r a d a t i o n  m a y  
p r o c e e d  in  e i t h e r  of t w o  ways .  T h e  f i r s t  i n v o l v e s  a d i r e c t  
d e c a r b o x y l a t i o n  to  COg a n d  a 3 - c a r b o n  f r a g m e n t ,  in  t h i s  
case  ace tone .  T h e  s e c o n d  i n v o l v e s  /3 -ox ida t ion  to  a 
m a l o n i c  ac id  d e r i v a t i v e  fo l lowed  b y  d e e a r b o x y l a t i o n  to  
g ive  CO s a n d  a 3 - c a r b o n  f r a g m e n t ,  p r o p i o n i c  acid .  

I f  t h e  la . t ter  were  t h e  m a j o r  r e a c t i o n ,  t h e  p r o p i o n i c  
ac id  f o r m e d  f r o m  t h e  c a r b o x y l - t a b e l e d  i s o b u t y r a t e  
w o u l d  h a v e  o n e - h a l f  t h e  a c t i v i t y  of t h a t  f o r m e d  f r o m  t h e  
m e t h y l - l a b e l e d  m a t e r i a l ,  s ince  i t  h a s  b e e n  s h o w n  2 t h a t  
p r o p i o n a t e  is a d i r ec t  p r e c u r s o r  of l ive r  g lycogen .  T h e  
g lycogen  f o r m e d  in  t h e  l ive r  of t h e  a n i n l a l  g i v e n  t h e  
c a r b o x y M a b e l e d  i s o b u t y r a t e  s h o u l d  h a v e  o n e - h a l f  t h e  
a c t i v i t y  of  t h a t  f r o m  t h e  a n t r u m  g i v e n  t h e  m e t h y l -  
l a b e l e d  i s o b u t y r a t e .  F r o m  t h e  d a t a  in  T a b l e  I we see 
t h a t  t h e  r eve r se  is t r ue .  

A s s u m i n g  d i r ec t  d e c a r b o x y l a t i o n ,  all  C1~O2 e x c r e t e d  
i n  t h e  b r e a t h  of t h e  a n i m a l  i n j e c t e d  w i t h  m e t h y l - l a b e l e d  
i s o b u t y r a t e  w o u l d  r e s u l t  f r o m  f u r t h e r  o x i d a t i o n  of t h e  
3 - c a r b o n  f r a g m e n t .  S ince  a c e t o n e  is a s y m m e t r i c a l  
molecu le ,  h a l f  of  t h e  CO s w o u l d  b e  e x p e c t e d  t o  show 
r a d i o a c t i v i t y .  A c t u a l l y ,  87 % of  t h e  r a d i o a c t i v i t y  of t h e  
c a r b o x y l - l a b e l e d  i s o b u t y r a t e  a n d  47 % of t h e  m e t h y I -  

1 H.B. JONES, personal communication. 
2 j.M.BUCHANAN, A.B.HASTINGS, and F.B.NEsBETT, J, Biol. 

Chcm. 150, 413 (1943). 


