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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- 
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Table I. Incorporation of 1-14C acetate into liver fat ty  acids 
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Total radioactivity Specific radioactivity Weight of fat ty  acids in total liver 
(~xCiin total fa t ty  acids of the liver) (~xCi/mg of fa t ty  acids) (mg) 

Livers + PGE 1 (I) 2.17 �9 10 -2 =h 0.19 �9 i0 -~ 0.86 �9 10 -4 ~ 0.08 �9 10 -~ 256 -4- 14 
n = 5  n = 5  n = 5  

Controls (If) 1.48 �9 10 -2 =h 0.08 �9 10 -2 0.59 �9 10 -4 ~= 0.04.10 -4 253 nL 22 
n = 5  n = 5  n = 5  

I/II 1.47 1.46 0.99 
p 0.01 < p < 0.02 0.025 < p < 0.05 n.s. 

Values are means  -t- SEi~I. PGE 1 was infused at a concentration of 0.5 ~g/min during 5 min and 40 sec. The incorporation time of 1-14C 
acetate was 30 see. 

Table II. Effect of PGEI on activities of aeetyl-CoA carboxylase and fat ty  acid synthetase 

Aeetyl-CoA earboxylase in supernatant  Purified acetyl-CoA carboxylase Purified fat ty  acid synthetase 

Assays + PGE 1 2.36 �9 i0 a nL 0.107 �9 I0 -a 4.10 �9 10 -2 0.353 
n = 5  

Controls 2.38 �9 10 -3 ~ 0.110 �9 10 -3 3.56 �9 10 -~ 0.329 
~r 

PGE 1 was added at a concentration of 0.1 ~xg/ml of assay. Activity of aeetyl-CoA earboxylase is expressed as: ~zmoles NaHXiCO~ incorpor- 
ated/min/mg protein. Aeetyl-CoA earboxylase was purified until the D E A E - c o l u m n  step. Activity of fat ty  acid synthetase is expressed as: 
~xmoles NADPH oxidized/min/mg protein. Fa t ty  acid synthetase was entirely purified. Assays with purified enzymes were performed in a 
s imple  experiment. 

p o r a t i o n  i n t o  f a t t y  ac ids .  T h e  e f f ec t  o f  P G E  1 o n  a c t i v i t y  
of  a c e t y l - C o A  c a r b o x y l a s e  a n d  of  f a t t y  a c i d  s y n t h e t a s e  
we re  a l so  d e t e r m i n e d .  

Methods and results. E x c e p t  for  e x p e r i m e n t s  w i t h  
p u r i f i e d  e n z y m e s ,  l i ve r s  of  a d u l t  f e m a l e  w h i t e  r a t s  f a s t e d  
for 24 h w e r e  u s e d  for t h e  e x p e r i m e n t s .  T h i s  f a s t i n g  
p e r i o d  w a s  c h o s e n  in  o r d e r  t o  a m p l i f y  t h e  p o s s i b l e  d i f -  
f e r e n c e s  b e t w e e n  t h e  c o n t r o l  l i v e r s  a n d  t h o s e  t r e a t e d  
w i t h  P G E 1 ,  a n d  t o  a p p r o a c h ,  a s  c l o s e l y  a s  p o s s i b l e ,  t h e  
e x p e r i m e n t a l  c o n d i t i o n s  u n d e r  w h i c h  P G E ~  w a s  o b s e r v e d  
t o  c a u s e  a n  i n c r e a s e  i n  g l y c e r o l  e s t e r l f i c a t i o n  i n t o  l i v e r  
g l y c e r i d e s  s. 

F i r s t  s e t  of  e x p e r i m e n t s :  L i v e r s  w e r e  P e r f u s e d  b y  t h e  
i s o l a t e d  in  s i t u  t e c h n i q u e  d e s c r i b e d  b y  H ~ I s  e t  aLL 
P G E 1 ,  a t  a c o n c e n t r a t i o n  o f  0,5 ~ g / m i n  w a s  i n t r o d u c e d  
as  p r e v i o u s l y  d e s c r i b e d  6 b y  c o n t i n u o u s  i n f u s i o n  u n t i l  t h e  
e n d  of  t h e  e x p e r i m e n t .  P G E x  w a s  o m i t t e d  in  t h e  c o n t r o l  
e x p e r i m e n t s .  5 m i n  a f t e r  t h e  P G E  1 i n f u s i o n  was .  b e g u n ,  
1-14C a c e t a t e  (10 ~Ci = 0.17 ~moles )  w a s  i n t r o d u c e d  a t  
a p p r o x i m a t e l y  t h e  s a m e  p o i n t  a s  h a d  b e e n  t h e  P GE ~ ,  b y  
m e a n s  of  a n  i n j e c t i o n  w h i c h  l a s t e d  10 sec.  30 sec  a f t e r  
t h i s  i n j e c t i o n ,  t h e  p e r f u s i o n  w a s  s t o p p e d  a n d  t h e  l i v e r s  
w e r e  r e m o v e d ,  w e i g h e d  a n d  h o m o g e n i z e d .  T h e  t o t a l  
r a d i o a c t i v i t y  of  t h e  l i ve r  t i s s u e  w a s  m e a s u r e d  b y  c o u n t i n g  
a n  a l i q u o t  o f  t h e  h o m o g e n a t e  w h i c h  h a d  b e e n  d i s s o I v e d  
i n t o  s o l u e n e .  T h e  r e s t  o f  t h e  h o m o g e n a t e  w a s  s a p o n i f i e d  
a n d  t h e  f a t t y  a c i d s  e x t r a c t e d  a n d  c o u n t e d .  

P G E 1  w a s  f o u n d  to  c a u s e  a n  i n c r e a s e  in  t h e  i n c o r p o r a -  
t i o n  of  1 - ~ C  a c e t a t e  i n t o  f a t t y  a c i d s  as  s h o w n  b y  t h e  
i n c r e a s e  in  b o t h  t o t a l  a n d  spec i f i c  r a d i o a c t i v i t y  (T ab l e  I) .  
T h e  m a g n i t u d e  of  t h e  i n c r e a s e  w a s  a p p r o x i m a t e l y  4 5 % .  
T h e  m a x i m u m  d i s c r e p a n c y  in  t h e  r a d i o a c t i v i t y  of  t h e  
l i ve r  t i s s u e  w a s  f o u n d  t o  b e  a b o u t  1 4 % .  

S e c o n d  s e t  of  e x p e r i m e n t s :  T h e  e n z y m a t i c  a c t i v i t y  o f  
a c e t y l - C o A  c a r b o x y l a s e  in  t h e  s u p e r n a t a n t  o f  t h e  c e n t r i -  

f u g e d  h o m o g e n a t e  w a s  a s s a y e d  a c c o r d i n g  t o  t h e  fo l l owing  
m e t h o d  s. A d d e d ,  in  v i t r o ,  t o  h a l f  of  t h e  a s s a y s ,  P G E  l, a t  
t h e  c o n c e n t r a t i o n  u s e d ,  w a s  f o u n d  t o  h a v e  n o  e f f ec t  o n  
t h i s  a c t i v i t y  ( T a b l e  I I ) .  T h e  a c t i v i t i e s  of  p u r i f i e d  a c e t y l -  
C o A  c a r b o x y l a s e  9 a n d  f a t t y  a c i d  s y n t h e t a s e  I~ w e r e  
a l so  u n a f f e c t e d  by P G E  1, a t  t h e  c o n c e n t r a t i o n  u s e d  
(Tab l e  I I ) .  

Discussion.  P a r t i c l e - f r e e  s u p e r n a t a n t s  we re  u s e d  in  t h e  
a s s a y s  o f  e n z y m a t i c  a c t i v i t i e s  in  a n  a t t e m p t  t o  d e t e r m i n e  
w h e t h e r  o r  n o t  P G E  1 h a d  a d i r e c t  e f f ec t  o n  e n z y m e  
a c t i v i t y  in  p r e p a r a t i o n s  c o n t a i n i n g  n o  ce l l u l a r  m e m b r a n e .  
N o t  s u r p r i s i n g l y ,  i t  w a s  f o u n d  t o  h a v e  n o  e f f ec t  a t  all.  

P G E 1  w a s  t h e n  i n f u s e d  c o n t i n u o u s l y  i n t o  t h e  p e r f u s a t e  
for  10 a n d  fo r  45 r a in  in  o r d e r  t o  d e t e r m i n e  w h e t h e r  i t  
c o u l d  a f f e c t  a c e t y l - C o A  c a r b o x y l a s e  a c t i v i t y  u n d e r  t h e s e  
e x p e r i m e n t a l  c o n d i t i o n s .  T h i s  w a s  f o u n d  ( r e su l t s  n o t  
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shown) to  be  unaffec ted  b y  P G E  1 as well. The possibi l i ty  
t h a t  P G E  1 m i g h t  af fect  t he  ac t iv i ty  of acetyl-CoA 
carboxylase  in vivo cannot ,  however ,  be comple te ly  ex- 
c luded since: 1. t he  effect  of P G E  1 on the  ac t iv i ty  of th is  
enzyme migh t  d i sappear  in the  course of the  in vi t ro  
technica l  procedure  of the  enzymat i c  m e a s u r e m e n t ;  
2. under  the  op t imal  expe r imen ta l  condi t ions  descr ibed 
in the  l i te ra ture  for the  in v i t ro  m e a s u r e m e n t  o~ the  

ac t iv i ty  of th is  enzyme,  a possible effect  of P G E  1 migh t  
be masked.  

The increase in 1-14C ace ta te  incorpora t ion  into f a t t y  
acids of per fused  livers migh t  be due to  an effect  of PGE~ 
on the  f a t t y  acid synthes is ,  the  esterif ication,  or poss ibly  
on both .  I t s  effect  upon ester i f icat ion could, in fact,  resul t  
in a shif t  of f a t t y  acids t oward  ester i f ieat ion which  would  
upse t  t he  equi l ibr ium of t he  f a t t y  acid synthes is  itself. 

7-Glutamyl Transpeptidase in Human Nephroblastoma Grown in Nude Mice* 

K. S. WISE and EDITH M/]ILLER 1 

Department/or Experimental Microbiology, Institute /or Medical Microbiology and Institute Of Anatomy, Gloriastrasse 
79, University of Z~irieh, CH-8006 Z~trich (Switzerland), 8 September 7975. 

Summary. A cell line f rom h u m a n  n e p h r o b l a s t o m a  was  employed  to  induce a solid, t r ansp lan tab le  t u m o r  in nu/nu 
mice. GGTP was p roduced  by  these  t u m o r  cells, and  its presence  in the  serum of mice accura te ly  ref lected the  presence 
of tumor .  

H u m a n  neph rob l a s toma  (Wilm's tumor) ,  a renal  ma-  
l ignancy found  general ly  in young children,  is associated 
wi th  a va r i e ty  of d is t inc t ive  measurable  features.  Neph-  
rob las toma  pa t i en t s  have  abnorma l  mucinous  mater ia l  in 
the i r  circulat ion,  urine and  t u m o r  tissues~-4; cy to tox ic  
react ions  be tween  the i r  l ymphocy te s  and  t u m o r  cells 
occurS; and unusual  an t igens  can be isolated f rom t u m o r  
tissue6, L The significance of these  assor ted  f indings 
could be more  quickly apprec ia ted  if a sui table  in vivo 
model  were available for the i r  sys t emat i c  evaluat ion.  
Such a model  m a y  be found in the  use of c o n g e n i t a l l y  
a t h y m i c  (nu/nu) mice as a hos t  for he t e ro t r ansp l an t a t i o n  
of h u m a n  tumors ,  a sys tem offering unparal le led  experi-  
men t a l  access to  a n u m b e r  of p roblems requir ing con- 
t rol led s tudies  of in situ t u m o r  g rowth  s-l~ 

The a im of our s t u d y  was to follow the  g rowth  of a 
t r ansp l an t ab l e  t u m o r  der ived f rom an es tab l i shed  h u m a n  
neph rob t a s toma  cell line and to s t u d y  the  fate  of the  
y-g lu tamyl  t r anspep t ida se - ac t i v i t y  (GGTP, E.C.2.3.2.1.) 
in th is  t u m o r  when  grown b o t h  in vi t ro  and  in vivo. 

Material and methods. A h u m a n  neph rob l a s toma  cell 
line (CCL31, TuWi) ma in t a ined  in monolayer  cul ture was 

* Dedicated to Prof. Dr. G. T6NDURY, Ziirich, on the occasion of his 
70th birthday. 
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Fig. 1. Solid tumor 4 weeks after 
subcutaneous inoculation of 5 • 
l0 s trypsiuized TuWi cells grown 
in vitro, showing encapsulation 
and extensive peripheral blood 
supply. Tumor diameter approxi- 
mately 0.7 cm. 


