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F r o m  the  d a t a  p resen ted  in th is  inves t igat ion,  i t  is 
obvious  t h a t  ASA signif icant ly  inhibi ts  the  me tabo l i sm 
of me thano l  in vivo,  and provides  p ro tec t ion  aga ins t  
me thano l  poisoning in mice. Should the  view of me th an o l  
ox ida t ion  in vivo (by catalase-H~O 2 system) be accepted,  
i t  is suggested t h a t  i t  is the  deple t ion  of the  peroxide  pool 
r a the r  t h a n  the  reduc t ion  in catalase ac t iv i ty  which  
causes inhib i t ion  of me thano l  oxidat ion.  This  m a y  be 
achieved b y  inhib i t ing  enzyme sys tems  involved in H20 2- 
del ivering react ions,  e.g. xan th ineox idase  and  mono-  
amineoxidase  (AEBI et  a1.14). The suggested mechan i sm 
of inhibi t ion receives suppor t  f rom the  inhib i t ion  of C l*- 
fo rmate  me tabo l i sm in vivo b y  ASA, since fo rmate  is 
known  to possess a specific r equ i r emen t  for catalase-H,O~ 
complex  (KEILIN and HARTEE 15 and AEBI and HAS- 
SAN16). C14-formate was admin is te red  in t raper i tonea l ly  
and the  m e a s u r e m e n t  of the  expired  C140~ served as a 
tes t  sys tem.  I t  was found  t h a t  a dose of 0.5 g ASA per  kg 
per  mouse  inh ib i ted  fo rmate  ox ida t ion  to a lmost  the  same 
ex t en t  as t h a t  of methanol .  

I t  is no t  unl ikely t h a t  the  an t ipyre t ic  ac t iv i ty  of ASA 
is re la ted in a way  to  the  deple t ion  of H20 2 sources r a the r  
t h a n  to reduc t ion  in cata la t ic  decomposi t ion  of the  
peroxide  by  catalase s. 

F r o m  th is  work,  t he  following m a y  be concluded:  
(1) ASA signif icant ly  inhib i t s  me thano l  and fo rmate  
oxida t ion  in vivo. (2) ASA does not  inh ib i t  catalase in 

vivo,  bu t  it  does in vitro.  (3) ASA reduces  the  toxic  effects 
of me t h an o l  poisoning in mice. (4) The mechan i sm of in- 
h ib i t ion  of me thano l  ox ida t ion  by  ASA is bel ieved to be 
due to  reduc t ion  of the  peroxide  pool  r a the r  t h a n  the  
inhib i t ion  of catalase.  

Zusammen/assung. Acetylsalicyls/iure h e m m t  die Oxy- 
da t ion  yon Methanol  und  Formia t  in vivo erheblich,  die 
Ka ta lase  nu t  in vitro,  und  v e r m i n d e r t  den tox i schen  Ef- 
fekt  der  Methanolvergi f tung.  Der Mechanismus  der  
M e t h a n o l o x y d a t i o n s h e m m u n g  durch  Acetylsalicyls/iure 
k6nn te  eher  auf die Verminde rung  des Peroxyd-Pooles  - 
als die K a t a l a s e h e m m u n g  - zurt ickzuft ihren sein. 
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Ouabain-Sens i t ive  Fatty Acid Release  f r o m  
Isolated Fat Cells 1 

Al though  the  control  of free f a t t y  acid (FFA) mobiliza- 
t ion has  been ex tens ive ly  s tudied  in m a n y  laborator ies  2 
the  detai led mechan i sm by  which  s tored t r iglycerides are 
released f rom fat  cells as f a t t y  acids and glycerol is as ye t  
incomple te ly  unders tood .  In  part icular ,  i t  is no t  known 
whe the r  F F A  released f rom tr iglycer ides  s imply diffuse 
t h rough  the  cell membrane ,  whe the r  t h e y  are ac t ive ly  
t r anspor t ed ,  or indeed  whe the r  t h e y  are released wi th in  
or close to the  cell m e m b r a n e  itself. The recent  f inding 3 
t h a t  F F A  release induced  b y  l ipolytic ho rmones  such as 
ACTH and epinephr ine  is inh ib i ted  by  ouabain  suggests  
t h a t  t he  release mechan i sm m a y  involve an act ive t rans -  
por t  s tep,  since it has  previous ly  been shown t h a t  th is  
agent  can be used to d i f fe rent ia te  be tween  act ive and 
passive t r a n s p o r t  processes 4. This p re l iminary  repor t  
establ ishes the  ouabain-sens i t ive  na ture  of the  F F A  
releasing sys t em in isolated fa t  cells. 

Material and methods. Male albino ra ts  weighing 130 to  
170 g and  fed ad l ib i tum were used th roughout .  Free  adi- 
pose cells were p repa red  f rom ep id idymal  fat  pads  using 
the  t echn ique  of RODBELL 5 and  incuba ted  in b ica rbona te  
buffer.  F F A  were measured  using the  m e t h o d  of DOLE 
and  MEINERTZ 6. 

Results and discussion. As i l lus t ra ted in the  Figure,  the  
addi t ion  of ouabain  to the  incuba t ion  med ium was asso- 
c ia ted wi th  a decrease in the  ne t  change in F F A  concen-  
t r a t ion  dur ing incuba t ion  in t he  presence of epinephr ine .  
At  an ep inephr ine  concen t ra t ion  of 0.11 /~g/ml, the  mini-  
m u m  effective dose of ouaba in  was 9 �9 10-6M. The inhibi-  
t ion reached  m a x i m u m  a t  an  ouabain  concen t ra t ion  
a round  2.5 �9 10-41VI. At  th is  concen t ra t ion  the  ne t  F F A  

increase observed dur ing  incuba t ion  in the  absence of 
ouaba in  was inhib i ted  to  the  ex t en t  of be tween  60 and 
70%. The concen t ra t ion  range of th is  dose response 
curve  for ouabain  was comparable  to  t h a t  which obta ins  
in t he  s tudies  of ouabain  effects on the  act ive t r anspo r t  of 
sod ium and potass ium.  

Al though  ouabain  increased the  up take  and metabo-  
l ism of glucose b y  fa t  cells, i t  is n o t e w o r t h y  t h a t  the  in- 
h ib i t ion  of F F A  release d e m o n s t r a t e d  in the  Figure 
occurred in the  to ta l  absence of glucose. Fur the rmore ,  it  
was  found  t h a t  ouabain  did no t  increase the  up take  and 
ester i f icat ion of labelled F F A  added  to  the  incubat ion  
medium.  These observa t ions  are in t e rp re t ed  to mean  t h a t  
the  ouaba in- induced  inhibi t ion of F F A  release was not  
the  resul t  of an increase in the  re-ester i f icat ion process. 
Accordingly,  the  metabol ic  effect  of the  agent  m u s t  be 
re la ted  e i ther  to the  t r anspo r t  of F F A  across the  cell 
membrane ,  or to  lipolysis, or both .  

The inh ib i to ry  effect  of ouabain  on F F A  release was 
no t  l imited to ep inephr ine - s t imula ted  lipolysis, b u t  ap- 
plied equal ly to  the  lipolysis induced  b y  the  presence of 
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ACTH or glucagon, as i l lus t ra ted in the  Table.  This  Table 
also shows tha t ,  even  in the  absence of ouabain,  the  lipo- 
lyric ac t iv i ty  of ACTH, epinephrine,  or glucagon was 
marked ly  decreased by  the  omission of po tas s ium f rom 
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Dose response curve of ouabain on inhibition of net FFA change 
stimulated by epinephrine. 

Comparison of the inhibitory effect of ouabain and of K+-free 
medium on FFA mobilization from isolated fat cells. Mean of 
4 • S.E., expressed as #moles/g TL/h. No glucose in medium 

Additions K + in ACTH Epinephrine Glucagon 
buffer (2 inU/ml) (0.1/,gm/ml) (1 /*gm/nfi) 

Control + 9.7 (4.0) 3.75 0.46 (0.15) 

Hormones + 55.3 (6.2) 37.50 (9.1) 18.40 (1.3) 

Hormones 
+ ouabain + 13.2 (5.2) a 6.82 (4.3)~ 11.80 (2.3) b 

Control 5.2 (2.7) 1.16 -- 

Hormones 10.1 (2.4) 3.16 (2.5) 11.10 (1.4) 

a 0uabain 5.5 �9 10 4M. b Ouabain 2.4 �9 10 4M. 

the  incuba t ion  medium.  These observa t ions  suggest  t h a t  
the  inh ib i to ry  effect  of ouabain  on F F A  release is a 
general  p h e n o m e n o n  and, fu r thermore ,  t h a t  i t  is mimicked  
by  removal  of po tas s ium f rom the  medium.  I t  would seem 
likely, therefore ,  t h a t  the  mechan i sm of F F A  release f rom 
isolated fa t  cells is l inked to  the  Na+ and  K+ re la ted  s teps  
of act ive t r anspor t .  

I t  remains  to be seen w h e t h e r  the  site of the  inh ib i to ry  
effect  of ouaba in  on F F A  release is the  chain of reac t ions  
leading to  the  ac t iva t ion  of a hormone-sens i t ive  lipase or a 
still  hypo the t i ca l  act ive F F A  t r a n s p o r t  t h ro u g h  the  cell 
membrane ,  or both .  As we have  shown in ve ry  recen t  
expe r imen t s  t h a t  ouabain  also s ignif icant ly  inhibi ts  the  
F F A  release induced  in fa t  cells by  NeC'-2-dibutyr i l  - 
cyclic-3',  5 ' -AMP 7 as well as ep inephr ine - s t imula ted  
glycogenolysis,  the  most  l ikely p resen t  hypo thes i s  is t h a t  
of an inh ib i to ry  ouabain  effect  on bo th  adenyl  cyclase and  
on m e m b r a n e  ATP-ase.  The former  enzyme is re la ted  to  
t he  ac t iva t ion  of the  hormone-sens i t ive  lipase s while the  
la t t e r  9 is well known  to be l inked to act ive  t r a n s p o r t  
sys tems  in m e m b r a n e s  10. 

Rdsumd. La mobi l isa t ion des acides gras l ibres (FFA) 
indui te  par  les hormones  l ipolyt iques  dans  les cellules 
adipeuses  isol6es est  inhib6e par  l ' ad jonc t ion  d 'ouaba ine .  
Le t r a n s p o r t  des F F A  hors de la cellule semble  li6 en 
par t ie  X la p o m p e  Na+-K+. Une hypoth~se  sur  le mode 
d ' ac t ion  de l 'ouabMne est  discut6e. 
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T h e  O c c u r r e n c e  of  4 - E t h y l -  a n d  2 , 5 - D i m e t h y l -  
a z u l e n e  in  C r a c k i n g  C o l u m n  P r o d u c t s  

Some t ime ago we received small  samples  of in tensely  
blue coloured dist i l lates (Table I), p roduc t s  f rom a crack- 
ing column at  Grangemouth(Sco t l and) ,  f rom which  we 
isolated th ree  azulenes (see Table I). Di lut ion of the  disti l-  
late f ract ions wi th  pe t ro leum e ther  (b.p. 40-60~ ext rac-  
t ion  wi th  ice-cold phosphor ic  acid, and regenera t ion  of the  
acid-soluble mater ia l  gave blue oils compris ing abou t  
0.5 % of the  original  dis t i l la te  fraction.  C h r o m a t o g r a p h y  
on a lumina  (petroleum e the r -benzene  9: 1) showed t h a t  
each was homogeneous.  The compounds ,  indica ted  b y  
I, I I  and  I I I ,  were charac ter ized  by  their  visible spec t ra  1 
in hexane  (Table II) and  by  the i r  crystal l ine t r in i t ro-  
benzene  (TNB) complexes.  

E lemen ta l  analysis  of the  TNB-complex  of I I I ,  b rown 
needles (from ethanol)  m.p.  141-142 ~ showed t h a t  I I I  
was  a C12H12 hydrocarbon ,  i.e. an ethyl-  or d ime thy l -  
azulene;  found,  58.4% C; 3.9% H;  11.8% N (CIsH,sNaO6 
requires  58.5% C; 4.1% H;  11.4% N). 

The fine s t ruc tu re  in the  visible spec t rum of co mp o u nd  
I I I  (Table II) had  an average hypsochromic  d i sp lacement  
of 17 n m  wi th  respect  to the  cor responding  m a x i m a  for 
azulene. This  indicated,  according to  the  P l a t t n e r  rules 
on the  effect  of alkyl subs t i tu t ion  on the  visible spec t ra  of 
azulenes 2, as only  possible s t ruc tures  for I I I  2-ethyl  -a, 

1 Measured on a Unicam SP 500 spectrophotometer. 
= See E. HEILBRONNER, Tetrahedron 19, supplement 2, 289 (1963), 

and refs. 18 and 19 contained therein. 
3 PL. A. PLATTNER and A. FORST, Helv. Chim. Acta 28, 1636 (1945). 


