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re la t ive ly  small  a m o u n t  of t r idecanoate  necessi ta ted re- 
chromatograph ing  on the column.  

Suitable fract ions were pooled and the  esters recovered.  
The crude mater ia ls  were sub jec ted  to  a lembic  distil la- 
t ions and saponified. S t ra ight -chain  odd-numbered  acids 
were still con t amina t ed  wi th  branched-cha in  acids. The  
s t ra ight  and b ranched  componen t s  super impose  in paper  
c h r o m a t o g r a p h y  a t  room t empera tu re  bu t  can be separ-  
a ted  by  developing the  ch roma tog rams  a t  Iow temper -  
a ture  2. B y  this procedure,  we found t h a t  n-Cxg, C17, C~5, 
and Ct3 acids occur  in m e n h a d e n  oil to  the  e x t e n t  of a t  
least  0.09, 0.65, 0.6, and 0.05% respect ively .  

The  acids were recrysta l l ized two or  three  t imes  from 
acetone,  and then  ident i f ied by  mel t ing  points,  mixed  
mel t ing  points,  and the  long spacings of the i r  crystals .  
Gas-l iquid c h r o m a t o g r a p h y  showed the i r  pu r i t y  to be 
be t t e r  t han  99%. All da t a  conf i rmed the  iden t i ty  as the  
normal  nona-,  hepta- ,  penta- ,  and t r idecanoic  acids. 

I t  has been found previous ly  t h a t  C1, chain length  re- 
presents  .the grea tes t  share of the  even-numbered  acids 
in menhaden  oil 2. I t  is n o t e w o r t h y  t h a t  the  m a x i m u m  
a m o u n t  of odd-numbered  acids is found wi th  C~s and CtT. 
This  is in accord wi th  the  concept  t h a t  the  l a t t e r  arise 
f rom propionic  acid enter ing into the  ear ly  phase of chain 
format ion,  which then  proceeds as wi th  the  even -numbered  
acids6,L The re la t ive  amoun t s  of o ther  odd acids, how- 
ever,  are lower t h a n  those  of the  ad jacen t  even acids. 
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Zusammen[assung 

Das V o r k o m m e n  von  n-Nona- ,  n -Hepta- ,  n -Pen ta -  und  
n-Tridekans~ture in Menhaden-01 wird pap ie rchromato -  
graphisch bewiesen. Die S~iuren werden nach  Hydr i e rung  
oder  Oxyda t ion  geeigneter  F rak t ionen  mi t  HiKe der  
S i iu lenchromatographie  isoliert,  eine Trennung,  die aug 
der  Ver te i lung  der  Methyles te r  zwischen Sil ikon-Ol und 
w~sserigem Acetoni t r i l  beruht .  Es  werden die Antei le  der  
gerad- und ungeradzahl igen  Sguren des Menhaden-01es 
verglichen.  

6 K. EL-SHAZLY, Biochem. J..51, 647 (1952}. 
7 L. HARTMAN, J. Amer. Oil Chem. Soc. 34, 129 (1957). 

Probable  M e c h a n i s m  of the  Ox ida t ion  
of Acetate  to Glycolate  by  the  Way of the  

Glyco la ldehyde  

The possible ox ida t ion  of ace ta te  to gIycolate  has been 
shown by  CHALLENGER et al.X and by  BERNHAUER and 
SCHEUER 2, ~.VtlO have  obta ined  glycolate  as one of  the  pro- 
ducts  of the  act ion of Asp. niger on aceta te .  Moreover ,  
WEINHOUSE 3 using the  same mold,  allowed i t  to meta -  

1 F. CHALLENGER, V. SUBRAMANIA.~I~ and T. K. WALKER, J. chem. 
Soe. 1927, 200. 

2 K. BERNHAUER and S. SCHEU~:R, Biochem. Z. 253, l l  (1932). 
S. WEINHOUS~, Phosphorus Metabolism, Vol. I (Johns Hopkins 

Univ. Press, Baltimore 1951), p. '282, 

bolize labeled ace ta te  in the presence of unlabeled glycol- 
a te  has found t h a t  appreciable  r ad ioac t iv i ty  was incorpo- 
ra ted  in the  isolated glycolate.  Tile same resul t  has  been 
obta ined  by  us in s imilar  exper iments  wi th  yeas t  cells 4. 
Fo r  the  in teres t  in the  reac t ion  t h a t  leads f rom aceta te  to 
glycolate  for our  monocarboxyl ic  acid sys tem (MAS) of 
respira t ion of a c e t a t O ,  we have  s tudied  the  possible me- 
chan ism by  which the  react ion m a y  occur. As a working 
hypothesis ,  we have  considered t h a t  ace ta te  is ac t iva ted  
by  the  ace ta t e -ac t iva t ing  enzyme  and t h a t  the  result ing 
ace ty l -coenzyme A m a y  exis t  in solution as an  equi l ibr ium 
of the  two t au tomer ic  forms 5-8. By  hydra t ion  of the 
enolic form, gtycotaldehyde is formed and i t  is subse- 
quen t ly  oxidized to glycolic acid:  

CH a CH a CH 2 + OH 
] + CoA-SH ~ ] - - ~  ]]/OI~I [ ~- 

COOH CO.SCoA C- SCoA H 

CH2OH CH2OH 
I + CoA, SH - - - +  I 
CHO COOH 

If  our  formula t ion  were true,  glycolaldehyde,  in the  form 
of its osazone, should have  been t r apped  in exper iments  
of the  ox ida t ion  of acetate ,  in the  presence of excess phe- 
ny lhydraz ine  as a t r app ing  agent.  In  effect, f rom these 
exper iments ,  which were resumed in the  present  note, 
gtyoxal  was isolated in appreciable  amounts .  The  result 
seems to demons t r a t e  t h a t  g tycola ldehyde is an inter- 
media te  of the  ox ida t ion  of ace ta te  to gtycolate  and is 
therefore  also an in te rmedia te  of t he  MAS 4. 

A n o t h e r  proof  tha t  suppor ts  this  conclusion,  is the  fact 
t h a t  f rom the  ox ida t ion  of g tycola ldehyde by  the  yeast  
ceils, in presence of phenylhydraz ine ,  t he  in te rmedia tes  of 
the MAS h a v e  been obta ined,  i.e. g lyoxyla te ,  formal- 
dehyde,  and the  formyl  group. The  doub t  t h a t  glycol- 
a ldehyde  migh t  arise f rom o the r  in te rmedia tes  of the 
MAS (glycolate or  glyoxylate)  is to be excluded,  since in 
submi t t ing  these subst ra tes  to the  ox ida t ion  by  yeast  
cells, no glycola ldehyde (glyoxal osazone) could be 
isolated. 

Detai ls  for the  procedures  employed  for the  experi- 
ments  wi th  ace ta te  and glycolate"  or  g lyoxy la te  ~° have 
been described in previous  papers.  In  some experiments  
the  yeas t  cells were s ta rved  by  aera t ion  in the  presence 
of 2 ,4-dini t rophenol  before use. Tile ox ida t ion  of glycol- 
a ldehyde  (Fluka and California Corporat ion) in presence 
of pheny lhydraz ine  occurred wi th  the  same procedure  as 
was used for g lyoxy la te  1°. Upon  incuba t ion  for 8-10 h 
the  yeas t  ceil suspension was centr i fuged and in t he  clear 
l iquid g lycola ldehyde was isolated according to the  follow- 
ing method .  The  l iquid was concen t ra ted  to  3:1 under 
v a c u u m ,  made  atkaline to  p H  9 and cont inuous ly  ex- 
t r ac ted  wi th  e ther  for 12 h. Af te r  evapora t ion  of the  ether, 
t he  ex t r ac t  was dissolved in 25 ml  of e thy l  a lcohol  and the 
alcoholic solut ion was poured with  s t i r r ing into 1 5 ~ 2 0 0  ml 
of ho t  1% 2 ,4-d in i t rophenythydraz ine  (2,4-DP) in 5 N 
H2SO. v Af ter  boil ing under  ref lux for 30 min  all the  trap- 
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ped p h e n y l h y d r a z o n e s  or  osazones  were t r a n s f o r m e d  in 
the  c o r r e s p o n d i n g  2,4-DI" de r iva t ives .  The  mix tu r e  was 
al lowed to  s t a n d  for some hours ,  t h e n  fi l tered,  washed,  
and  dr ied .  The  m a t e r i a l  was  t r e a t e d  w i t h  boi l ing benzene ,  
f i l tered,  dr ied ,  a n d  dissolved in 4 ml  of n i t robenzene .  To 
t he  so lu t ion  20 m l  of  a m i x t u r e  of benzene ,  c o n t a i n i n g  
25% of benz ine  (90-100°C),  were  added .  Af te r  f i l t ra t ion ,  
the  so lu t ion  was  c h r o m a t o g r a p h e d  in  a B r o c k m a n n ' s  
a l u m i n a  co lumn.  D e v e l o p m e n t  of t he  c h r o m a t o g r a m  was' 
carr ied o u t  w i t h  a m i x t u r e  c o n t a i n i n g  67.5% of benzene,  
22-5% of benz ine ,  a n d  10% of n i t robenzene .  Some red 
p r o d u c t s  r e m a i n e d  on  t o p  of t h e  co lumn,  t he  g lyoxal  
2 ,4 -DP-osazone  in t he  c e n t r a l  por t ion ,  and  m e t h y l -  
g lyoxal  2, 4 - D P  osazone  in t he  lower  por t ion .  The  me thy l -  
g lyoxal  arose  f rom t h e  t r iose  p h o s p h a t e s  Of t he  endo-  
genous  r e sp i r a t i on  ~I. I t  was  a lways  p r e s e n t  in  alt  experi-  
m e n t s  i n  w h i c h  t h e  y e a s t  cells used  were n o t  t r e a t e d  w i th  
2 ,4-d in i t rophenol .  T h e  g lyoxa l  osazone was e lu ted  w i th  
ace tone  a n d  a f t e r  p a r t i a l  e v a p o r a t i o n  of t h e  so lvent ,  i t  
was p r e c i p i t a t e d  w i t h  e t h y l  alcohol.  The  p r o d u c t  rec i ted  
at  325°C a n d  no  depress ion  was  obse rved  on  a d m i x t u r e  
w i th  s y n t h e t i c  g lyoxa l -2 ,4 -DP  osazone.  A m o u n t s  found,  
mg 20-40/1. Fa i lu re  to  t r a p  l a rger  a m o u n t s  of glycol- 
a ldehyde  d e p e n d e d  on  t he  f ac t  t h a t  i t  is ox id izable  also 
in t h e  p resence  of p h e n y l h y d r a z i n e ,  as m e n t i o n e d  above  
(see also 10). 

V. ]~OLCATO a n d  G. LEGGIERO 

Is t i tu to  di Chimica  Farmaceut ica  e Tossi~ologica del- 
l 'Univers i td  di Pav ia ,  J u n e  16, 1959. 

R iassun to  

Dal l ' o s s idaz ione  de l l ' a ce t a to  con cellule i n t a t t e  di lie- 
vito,  in  p re senza  di u n  eccesso di feni l idrazina ,  ~ s t a to  
isolato l ' o sazone  del gliossale, che r a p p r e s e n t a  p robab i l -  
m e n t e  l ' a lde ide  glicolica. Si r i t i ene  perci6 clue l ' a ldeide  sia 
un  i n t e r m e d i o  de l l 'oss idaz ione  de l l ' a ce t a to  a gl icolato se- 
condo la  fo rmu laz ione  r i p o r t a t a  nel  tes to .  

Catecholamines and Histamine 
in Vascular Tissue 

of Normal  and Depancreatised Dogs 

Since t h e  o b s e r v a t i o n s  of y o n  EULER 1, the  presence of nor-  
ad rena l ine  was d e m o n s t r a t e d  in d i f fe ren t  tissues, t h u s  also 

1 U. S. vo~¢ EULEn, Acta physiol. Seand. 12, 73 (1946). 

in  the  wails of t h e  b lood  vessels  2. Spec ia l  s ign i f icance  was  
a t t r i b u t e d  to th i s  s u b s t a n c e  in t h e  a r t e r i e s  b y  BURN a n d  
RAND s, who h a v e  found  t h a t  a n  a r t e r y  d e p r i v e d  of i ts  
n o r a d r e n a l i n e  c o n t e n t  b y  p r e t r e a t i n g  t h e  a n i m a l  w i t h  
reserp ine  does n o t  r eac t  in  t h e  usua l  w ay  to  v a s o c o n s t r i c t -  
ing s t imul i .  RAAB 4 supposes  t h a t  t h e  a d r e n a l i n e  c o n t e n t  of  
t h e  ar te r ies  is in some w ay  c o n n e c t e d  w i t h  a the rogenes i s .  

I t  seemed of in t e res t  to s t u d y  t h e  a d r e n a l i n e  a n d  nor-  
ad rena l ine  c o n c e n t r a t i o n  in the  a r t e r i e s  of n o r m a l  a n d  
d iabe t i c  dogs, since the  occur rence  of l a te  a n d  e v e n  ea r ly  
vascu la r  changes  in h u m a n  d i abe t e s  mel l i tus  is well  
k n o w n  a. 

T h e  dogs were bled in morph ine -ch lo ra lo se  narcos i s  
t h r o u g h  t h e  ca ro t id  a r t e r y  a n d  s e g m e n t s  of d i f f e r en t  
a r te r ies  were excised. Af te r  wash ing  w i t h  sal ine,  d r y i n g  o n  
f i l ter  p a p e r  a n d  weighing,  t h e  t i ssues  were g r o u n d  w i t h  
q u a r t z - s a n d  a n d  t r i ch lorace t ic  acid c o n t a i n i n g  ascorb ie  
acid.  T h e  suspens ion  was cen t r i fuged  a n d  t h e  ca techo l -  
amines  were c h r o m a t o g r a p h e d  on  a l u m i n i u m  oxid.  A f t e r  
washing ,  the  ca teeho lamines  were e lu ted  w i t h  ace t ic  ac id  
a n d  t h e  Eu le r -F lod ing  reac t ion  was pe r fo rmed .  T h e  re- 
ac t ion  is specific for adrena l ine  a t  p H  3.45, whi le  b o t h  
ca t echo lamines  give the  reac t ion  a t  p H  5.45 as desc r ibed  
prev ious ly  6. The  resul ts  are expressed in t*g/g wet  weight .  

T h e  resul ts  in n o r m a l  dogs are  s u m m a r i s e d  in T a b l e  I. 
"With the  excep t ion  of the  femora l  a r t e ry ,  t h e  s u m  of t h e  
two ea techo tamines  is 1.0-1.Sl,g/g,  a d r e n a l i n e  r e p r e s e n t i n g  
only  5 - 6 %  of the  to ta t .  

To ta l ly  depancrea t i sed  dogs were m a i n t a i n e d  for  27-55  
days  on insulin.  The  t r e a t m e n t  was a b a n d o n e d  t h r e e  d a y s  
pr ior  to  the  expe r imen t .  The  resu l t s  are g iven  in T a b l e  I I .  
I t  is ev i d en t  t h a t ,  w i th  the  excep t ion  of t h e  f emora l  
a r te ry ,  the  ad rena l ine  c o n c e n t r a t i o n  inc reased  signifi-  
c a n t l y  compared  w i th  the  vessels of n o r m a l  dogs (p < 0.05). 
T h e  no rad rena t ine  c o n c e n t r a t i o n  showed  a decrease,  b u t  
accord ing  to  s t a t i s t i ca l  ana lys i s  th i s  decrease  d id  n o t  
p rove  s ign i f ican t  (p > 0-05). T h e  s u m  of t h e  c o n c e n t r a t i o n  
of t h e  two ca t ech o l ami n es  showed  a smal l  decrease  too.  
T h e  mos t  s igni f icant  f ind ing  is t h e  c h a n g e  in t h e  p e r c e n t a g e  
of the  ad rena l ine  f rac t ion  wh ich  p roved  to be  1 0 - 3 5 %  in 

2 C. G. SCHMITERL6W, Acta physiol. Scand. 16, Suppl. 56 (19.18). 
- U. S. YON lgULnR al)d 1:. LtSI1AJKO, Aeta physiol. Seand. a, °, 3"la 
(1958). - W. RAAS and W. GIGEE, Angiology 9, 283 (1958). 

s j .  H. BVZN and M. J. RAND, Brit. reed. J. I, 903 (1958). 
4 W. RAAt LAmer. J. Cardiology 1, 113 (1958). 

F. R. B~kRhNY, Abnormal vascular reactions in diabetes mellitus 
(Lllnd 1955). 

6 I. I:AREmiU and B. SA~K:~'¢, Kisdrletes Orvostudomany 10, 17.t 
(~ 058). 

Table I 

Numberof dogs ...... Adrenaline (A} Noradrenaline (NA) Sum of A+ NA PercentageofA 

Femoral  a r te ry  
Carotid a r te ry  
1Renal a r te ry .  
Coeliac a r te ry  
Abdominal  aor ta  

10 
12 
11 

7 
9 

0.039 =}_ 0.005 
0-056 -b 0.006 
0.073 :t= 0.007 
0.075 ~ 0-011 
0.093 ± 0-015 

0-47O :t: 0-072 
1.112 ~ 0.129 
1.445 ~ 0-221 
1.440 ~ 0-284 
1.368 ± 0-305 

0.509 ~. 0.077 
1-168 =I= 0.135 
1.518 :i_- 0.228 
1.515 =k 0.295 
1.461 :k 0.320 

7-6 
4.8 
4-8 
4.9 
6-3 

Mean adrenaline and noradrenaline concentrations expressed in ~g/g tissue with standard deviations, in normal dogs. 


