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t6 ines  va r i e  en t r e  18 e t  55 mg/ml ,  celle du s6rum en t r e  
46 e t  62 mg/ml .  

Tableau I I  
Comparaison de la teneur en aeide sialique et en haptoglobine du 
s6rum et de l'exsudat ebez le eobaye trait6 h la earrageenine. Les 
ehiffres repr6sentent la moyenne et l'erreur standard de la moyenne 

d:: p,o 
Indiee globine 

d'hapto-- p. 100 mg 
globine prot~ines 

totales 

S6rum . . . .  0,99:k0,132,05±0,32 
Exsudat  . . . 10,78:~0,042,42zL0,43 

mg acide 
mg acide sialique 
sialique p. tO0 mg 

p. 100 mI prot~ines 
totales 

105 =k3,5[2,0 ~0 ,  I1 
73,4±4,812,23¢~ 0,33 

E n  c o m p a r a n t  le d i a g r a m m e  d '61ectrophor6se sur  pa-  
pier  ( t a m p o n  v6 rona l  p H  8,6) de l ' e x s u d a t  e t  du s6rum 
du m~me an ima l ,  on  c o n s t a t e  le plus  s o u v e n t  une  d imi-  
n u t i o n  t r~s  n e t t e  de l ' i n t ens i t6  de la roche des fl- e t  y- 
g lobul ines  d a n s  l ' e x s u d a t  (Figure) .  La  r6gion des e-globu-  
l ines es t  difficile 5. co rnpare r  car  les exsuda t s  s en t  le plus 
s o u v e n t  h6molys6es.  On observe  alors une  b a n d e  forte  
c o r r e s p o n d a n t  au  complexe  H b - H p .  
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S u m m a r y  

W e  s tud ied  s e r u m  g lycopro te ins  in r a t s  and  gu inea  pigs 
du r ing  t h e  d e v e l o p m e n t  of g ranu lomas ,  p rovoked  b y  
ca r rageen in  in jec t ion .  In  r a t s  t o t a l  se rum sialic acid was 
raised as well as sialic acid soluble  in sulfosalicylic acid 
and  h a p t o g l o b i n .  The  rise of these  2 fract ions,  sero- 
muco id  a n d  h a p t o g l o b i n e  accoun t s  q u a n t i t a t i v e l y  for 
the  rise of t he  t o t a l  sialic acid. I n  gu inea  pigs to ta l  se rum 
sialic ac id  was u n c h a n g e d ,  b u t  sulfosal icylosolubte sialic 
acid as  well  as h a p t o g l o b i n  were m u c h  h i g h e r  t h a n  basa l  
values.  Q u a n t i t a t i v e l y  the  s e r u m  g lycopro te in  r eac t ion  
was m u c h  h i g h e r  in r a t s  t h a n  in gu inea  pigs. 

in a r eve r sed -phase  co lumn.  A nove l  p rocedure  was  
deve loped  which  enlarges  to a p r e p a r a t i v e  scale, t h e  p a p e r  
c h r o m a t o g r a p h i c  m e t h o d s  descr ibed  ear l ie r  for the  separa -  
t ion  of l ipides 2,4. 

M e n h a d e n  f a t t y  acid m e t h y l  es te rs  (637 g) were dis t i l led  
a n d  t h e  f r ac t ions  ana lyzed  b y  p a p e r  c h r o m a t o g r a p h y  
(acetic an d  perace t ic  acid-s i l icone s y s t e m s  a t  30°C a n d  
2°C) or b y  co lumn  c h r o m a t o g r a p h y  ( s imi la r  to  t h a t  
descr ibed  below). Al iquo ts  of the  f rac t ions  c o n t a i n i n g  
s a t u r a t e d  n o r m a l  C~g, C~ a n d  Can es ters  were h y d r o -  
g e n a t e d  before  s epa ra t i on  on  t h e  co lumn.  T h e  f r ac t i on  
r ich in C~5 es t e r  c o n t a i n e d  n - p e n t a d e c a n o a t e  as the  o n l y  
s t r a i g h t - c h a i n  es te r  of th i s  cha in  l eng th ,  t o g e t h e r  w i t h  
some m y r i s t a t e  an d  a cons iderab le  a m o u n t  of u n s a t u -  
r a t e d  C16 esters.  There fo re  a n  a l iquo t  of th i s  f r ac t ion  was  
ox id ized  w i t h  pe race t i c  acid to  fac i l i ta te  t h e  i so la t ion  of 
the  s a t u r a t e d  c o m p o n e n t s  4,5. 

0'[ -%'- £A.-/ 0"05 

i .5  '5 7.5 • "12.5 

0.05 [ 

2"5 ~ 7"5 10 

0"15 
O.l~l~.~]dized C,, 70%Acn. 

7 2 3 , '  6 

oO., ' i 
I 2' " 3  4 5 6 

Liters ofsolveM 

The separation of methyl  esters of saturated fa t t y  acids in a eohmm 
of silicone ou Celite and aqueous acetonitri le (Acn.) 

Column Chromatography of Lipides: 
Odd-Numbered  Straight-Chain Fatty Acids 

of Menhaden OiP 

The  occur rence  of n -nona - ,  n -hep ta - ,  a n d  n - p e n t a -  
decanoic acids in m e n h a d e n  oil f a t t y  acids  h a d  been  in- 
d icated b y  m i c r o a n a l y t i c a l  m e t h o d s  b u t  pos i t ive  ident i -  
f icat ion was  l ack ing  e,3. The  isola t ion of these  acids a n d  
of n - t r i d e c a n o i c  ac id  f rom m e n h a d e n  oil is r epo r t ed  here.  
The essent ia l  s t ep  a f t e r  a n  in i t i a l  d i s t i l l a t ion  is p a r t i t i o n  
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A co lumn,  2.6 cm in d i a m e t e r  a n d  90 cm in l eng th ,  was  
packed  w i t h  280 g of a m i x t u r e  (1:1)  of s i l icone (1)ow 
Cx)rning 200, I0  c. s.) a n d  Ceti te  ( Johns -Manv i l l e ) .  T h e  mo-  
bile phase  was  70 or 75 % a q u e o u s  aee ton i t r i l e .  T h e  sep- 
a ra t ions  r ep r e s en t ed  in t h e  F igure  were  p e r f o r m e d  a t  
25°C wi th  one p a c k i n g ;  s ample  sizes were,  in  t h e  o rde r  
of decreas ing  cha in  lengths ,  0.6, 0.85, 1.4, a n d  3.9 g of 
esters.  A few mil l i l i ters  of e f f luen t  f r ac t ions  were d i lu t ed  
wi th  equa l  vo lumes  of w a t e r  a n d  the  presence  of  es te rs  was  
d e t e r m i n e d  u n d e r  s t a n d a r d i z e d  c o n d i t i o n s  in  a spec t r e -  
p h o t o m e t e r  ( ex t inc t i on  t u r b i d i m e t r y ) .  A p lo t  of op t ica l  
d en s i t y  aga ins t  v o l u m e  of e f f luen t  gave  t h e  c u r v e s  s h o w n  
in the  Figure.  Es t e r s  loca ted  in th i s  m a n n e r  were c h r o m a -  
t o g r a p h e d  on p a p e r  for t e n t a t i v e  iden t i f i ca t ion .  T h e  

4 n.  1(. MANGOIA), J. L. GELLERMAN, and It. SCm.ENn, Fed. 
Proe. 17, 26V¢ (lmSX). 
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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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