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choline on chol inergic  sys tems.  In  th is  formula t ion ,  t he  
act ive m e m b r a n e  site which  controls  ionic m o v e m e n t s  
consists  of AchE-phosphory l cho l ine  complex  located  
wi th in  the  membrane .  Acetylchol ine  dissociates i t  to  
form AchE-ace ty lcho l ine  complex.  This  resul ts  in t he  
opening of pores and  increased pe rmeab i l i t y  of t he  
membrane .  

Phosphol ipase  D spli ts  t he  link be tween  phosphor ic  
acid and choline in the  leci thin molecule. Phosphory l -  
choline is a possible si te for the  locat ion o5 A c h e  due to 
the  Iormer ' s  close s t ruc tu ra l  s imi lar i ty  to  acetylchol ine,  
a na tu ra l  subs t r a t e  for chol inesterase.  Our obse rva t ion  of 
increased up take  of Ha-cholesterol  b y  red cells of phos-  
phol ine iodide t r e a t ed  an imals  suggests  an increased 
tu rnove r  as a resul t  of l ipoprote in  disorganizat ion.  The 
reduc t ion  of A c h E  ac t iv i ty  by  leci thin vesicles also shows 
the  in t ima te  re la t ionship  be tween  the  two  molecules.  
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Fig. 2. Hypothetical structure of cell membrane incorporating aeetyl- 
eholinesterase(CHS) (see text). 

Moreover,  b o t h  A c h e  and  l ipoprote in  are ex t r ac t ed  to-  
ge ther  when  e ry th rocy te  ghosts  are t r ea t ed  wi th  hyper -  
tonic  saline~% These resul ts  suggest  t h a t  A c h e  is asso- 
c ia ted wi th  the  phosphory lchol ine  site. 

In  the  l ight  of these  observat ions ,  we propose  a hypo-  
the t i ca l  model  of m e m b r a n e  s t ruc tu re  (Figure 2). This  is 
based on the  original  proposal  of GORTER and GRENDEL 18 
t h a t  a lipid bi layer  provides  the  s t ruc tu ra l  f r amework  of 
the  membrane .  We suggest  an ex tens ion  of the  fluid 
mosaic  concep t  ~, w i th  l ipopro te in-pro te in  in te rac t ion  and  
act ive pa r t i c ipa t ion  o5 AchE.  The polar  head  groups of 
leci thin form ionic bonds  wi th  the  es tera t ic  and  anionic 
si tes of the  enzyme and  the  free p ro te in  or the  non-ac t ive  
site of the  enzyme forms a p ro te in -p ro te in  bond  wi th  t he  
s t ruc tu ra l  proteins .  

I t  is l ikely t h a t  m e m b r a n e - b o u n d  A c h E  plays  an 
i m p o r t a n t  func t iona l  role in hea l th  and  disease. In  m a n y  
pathologica l  s ta tes ,  e.g. expe r imen ta l  muscular  dys t ro -  
p h y  19, o rganophosphorus - induced  demye l ina t ion  ~~ leu- 
kemia~t, duodenal  u lcer~ ,  and some forms of hemoly t i c  
anemia  ~3, a m e m b r a n e  defect  associa ted wi th  reduced  
A c h E  ac t iv i ty  has been described.  I f  there  is a causal  
re la t ionship  be tween  the  two, a t t e m p t s  a t  res tora t ion  of 
enzyme ac t iv i ty  m a y  possibly improve  m e m b r a n e  stabiI- 
i ty  and  cellular func t ion  in these  syndromes .  
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Summary. Arachidonic  acid was t r a n s f o r m e d  b y  r a t  s tomach  homogena te s  into a new p ros t ag l andm VlZ. 6-Keto-  
PGFI~. I t s  s t ruc tu re  was conf i rmed by  mass  spec t romet ry .  

Over  a decade ago, a rachidonic  acid was shown to be 
the  direct  precursor  of p ros tag land ins  (PG) E 2 and  F2~ 2, 3. 
Studies  on the  mechan i sm of th is  t r an s fo rma t ion  have  
led towards  pos tu la t ing  an endoperox ide  in t e rmed ia t e  
c o m m o n  to  b o t h  P G E  2 and  P G F ~  ~ which  has r ecen t ly  
been  isolated and  resolved into two  labile in t e rmed ia te s  
hav ing  a hal f  life of a p p r o x i m a t e l y  5 rainS-% 

In  our inves t iga t ions  of t he  p ros tag land in  syn the t a se  
sys t em using the  r a t  s t o m a c h  t issue as source, we pre-  
v ious ly  r epor ted  the  isolat ion of two cyclic e the r  der iva-  
t ives  o5 p ros t ag land in  F2~ viz. 6 (9 )oxy- l l ,  15-dihydroxy-  
prosta-7,  13-dienoic acid and  6(9)-oxy-11, 15-dihydroxy-  
p ros t a  5, 13-dienoic acid 1~ 11. This  r epor t  deals wi th  t he  
isolat ion of ano the r  new compound  formed f rom t r i t i a t ed  
arachidonic  acid whose s t ruc tu re  is 6-keto-PGFl~.  

Materials and methods. Stomachs  f rom 12 male  adu l t  
r a t s  (Wistar,  approx .  200-250 g) were  removed ,  freed 
f rom sur round ing  tissue, cleaned,  washed  tho rough ly  wi th  
ice-cold 0.05 M KH2PO4-NaOH (pH 7.4) buffer  con ta in ing  
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20 m M  2 D T A .  The fundic por t ion  (3.9 g) was dissected 
a~ld homogenized in 20 volumes  buffer  (Polytron, top  
speed, 10 sec, 0~ A small  por t ion  of the  homogena te  
(5 ml) was incubated  wi th  t racer  arachidonic  acid (SH s- 
20:4, 4 •  s dpm, S.A. 93 Ci/mmole,  New Eng land  
Nuclear) ; the  rest  of the  homogena te  (73 ml) was incuba-  
t ed  wi th  unlabel led 20:4 (300 tzg/g, Niann 99%). Incuba-  
t ion (20 min, 37 ~ was t e rmina t ed  by  the  addi t ion  of 
d ie thyl  e ther  (2 vol), wa te r  (1 vol) and the  mix tu re  was 
rapid ly  ac id i f ied  to p H  3 wi th  N HC1. The ether  phase 
was separated,  washed to neu t ra l i ty  wi th  wate r  and evap-  
ora ted  in vacuo to complete  dryness. The residue was 
t ransferred to a th in  layer plate  of silica gel G and after  
deve lopment  in ch loroform/methanol /ace t ic  ac id /water  
(90 : 9 : 1 : 0.65 v/v) t he  zone on the  p la te  corresponding to  
PGE~ was removed,  washed wi th  methanol ,  and the  
me thano l  eluate  was t aken  to dryness. The  residue, con- 
ta in ing  some P G E  2 formed dur ing incubat ion,  was dis- 
solved in me thano l  (2 ml) and t rea ted  a t  0 ~ wi th  sodium 
borohydr ide  (15 mg). Af te r  s t i rr ing for 30 min  a t  room 
tempera ture ,  the  mix tu re  was acidified to p t t  3, and 
ex t rac ted  wi th  d ie thyl  ether.  The  ether  ex t rac t  was 
washed to neu t ra l i ty  wi th  wate r  and taken  to dryness. 
In  o ther  exper iments  P G E  2 was resolved f rom the  mix tu re  
by  conversion into P G B  2 af ter  t r e a t m e n t  wi th  a solut ion 
of me thano l :  N K O H  (1:1 v/v) .  Af te r  react ion the  residue 
was purif ied again on th in  layer  plates  of silica gel G 
(same developing solvent) and the  zone on the  plate  
corresponding to P G E  2 was again r emoved  and Muted as 
described above.  The  eluate  was t aken  to dryness and 
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Structure proposed for novel metabolite of arachidonic acid Iormep 
by the rat stomach. 

conver ted  to the  me thy l  ester der iva t ive  wi th  a freshly 
prepared  solution of e thereal  d iazomethane :  me thano l  
(9 : 1 v/v) .  Al iquots  were conver ted  to the  me thox ime  and 
benzyloxime der iva t ives  and analyzed by  mass spectro-  
m e t r y  af ter  convers ion of the  hydroxy l  groups to the  
corresponding t r ime thy l  silyl e ther  (TlV[S) der ivat ives .  

Results. Arachidonic  acid is conver ted  in good yield 
( >  60% of t racer  20:4) into a mix tu re  of compounds  
wi th  chromatographic  propert ies  similar  to P G E  2. The  
major  por t ion  of compounds  in the  mix tu re  are unreac t ive  
towards  alkali  and sodium borohydride,  bo th  of which 
conver t  PG22 into o ther  products .  Thus,  P G E  2 in the  
mix tu re  is easily r emoved  th rough  react ion wi th  these 
reagents.  T h a t  the  residual compounds  conta ined a keto  
group was de termined  by  reac t ion  of t he  m e t h y l  ester  
der iva t ive  wi th  me thoxy l amine  hydrochlor ide  in pyridine.  
The  resul t ing p roduc t  was conver ted  to the  TMS deriv-  
a t ive  wi th  Tri  Sil Z (Pierce Chemical  Co) and analyzed  
by  combined gas chromatography-mass  spect rometry .  
Only 1 major  peak  was observed (carbon va lue  25.2, 3% 
$2-30,  Gas Chrom Q, T :  250 ~ wi th  intense f ragment  ions 
a t  m/e 629 (M+), 614 (M--CH3), 598 (M--OCH~), 558 (M-- 
C~H~), 539 (IVI--TMSOH), 508 (M--(TMSOH + OCH3) ), 
468 (1V[--(+C~H~ + TMSOH)) ,  449 (M--(2 • TMSOH)) ,  378 
(M--(C~Hll + (2• 217 (TMS~5=C--CH=CH--  
OTNIS), 173 (TMS$=CH--CsHl l )  and 115 (C4HsCOOCHa, 
base peak). Fu r the r  conf i rmat ion  of the  iden t i ty  of the  
compound  was obta ined  th rough  analysis of the  mass 
spec t rum of the  me thy l  ester  benzy lox ime-TMS der iva t ive .  
This der iva t ive  showed 2 isomers on gas ch roma tog raphy  
due to the  bulky  benzyloxime grouping (29.5, 29.9 carbon 
values) and showed character is t ic  shifts in the  spectra l  
f ragmenta t ion  pa t t e rn  when compared  wi th  t he  me thox -  
ime der ivat ive .  The  base peak  ( l s t  isomer) was also found 
at  m/e 115 corresponding to the  C1-C s f ragment .  

These findings are in agreement  wi th  the  s t ruc ture  
proposed in the  Figure.  The isolated compound  appears  to 
exist  ma in ly  in the  cyclic form, a lactol, based on the  
following ev idence : l ,  lack of react ion wi th  sodium boro- 
hydr ide  in me thano l ;  2. lack of react ion wi th  n-buty l -  
boronic  acid in d ime thoxy-p ropane  except  af ter  pr ior  
react ion wi th  me thoxy l amine  hydrochlor ide  in pyr id ine  
(C. PAeE-AscIAK, to be published). In this case an MO- 
NBB derivative is formed. 3. Positive reaction with 
meth0xylamine hydrochloride and benzhydroxylamine 
hydrochloride in pyridine. Further studies are in progress 
to determine the mechanism of formation of this com- 
pound. 

Effect of PGE~ on Lipogenes i s  in Perfused Rat Liver 

2 .  IMESCH and S. R o u s  

Ddparteme~zt de Biochimie mddicale, Ecole de Mddecine, 20, rue Ecole-de-Mddeeine, CH-1211 Gen~ve d (Switzerland), 
29 September 1975. 

Summary. In  perfused livers of 24 hour-fasted rats, P G E  1 (prostaglandin El) infused cont inuously  into ti le perfusate ,  
was found to  cause a 45% increase in the  incorporat ion of 1-14C aceta te  into l iver  f a t t y  acids. PGEx was found to have  
no effect, however,  on the  ac t iv i ty  of the  key lipogenic enzymes.  

Al though  several  studies of the  effect of PG21 on 
lipogenesis in ra t  adipose tissue have  appeared 1-4, only 
one has been published concerning this effect in ra t  
l iver  s. 

I n  a s tudy  on glycerol  esterif ication s, i t  was shown 
t h a t  P G E  I caused a signif icant  increase in the  esterifica- 
t ion of 1-14C glycerol  into hepat ic  glycerides of perfused 

l iver  obta ined f rom rats  fasted for 48 h. I t  migh t  there-  
fore be expected t h a t  PG21 would cause an increase in 
f a t t y  acid synthesis  in perfused ra t  liver. This  was in 
fact  observed by  CALANDRA and MONTAGIJTI 5 in l iver  
slices, using low concent ra t ion  of P G E  1. 

I n  t i le present  s tudy,  perfused ra t  l iver  was used to 
determine  the  effect of PG21 on the  14C aceta te  incor- 


