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duc t ion  of dictyoI  D to  a d i h y d r o d e h y d r o x y  der iva t ive  
(M+/e 290) which  was ident ical  (GLC, MS and NMR) 
wi th  10 ,18-dihydropachydic tyol  A, p repa red  f rom au- 
then t i c  1 by  the  same t r e a t m e n t .  The laC chemical  shif ts  
a s s ignment  for 5 was s t ra igh t forward .  The npfield shifts  
of t he  resonances  of carbons  7 and 9 (ca 3 and 5 ppm,  
respect ively)  in compar i son  wi th  those  of the  correspond-  
ing carbon a toms  in 1 are p robab ly  due to the  crowded 
e n v i r o n m e n t  caused by  the  presence of the  hyd ro x y l  
group at  C-2, which cons t ra ins  the  7-membered  r ing in 
a somew ha t  rigid conformat ion .  The s t e reochemis t ry  a t  
C-2 was deduced  f rom the  1H-NMR-spec t ra  af ter  gradual  
addi t ion  of Eu(fod)3: since 5-H experiences  a para-  
magne t ic  shif t  larger t h a n  l -H,  it mus t  be nearer  to the  

hyd roxy l  group [d6 ~--0.5 E u  3,23 (e-H), 2.33 (5-H), 1.68 
(3-H), 1.51 (18'-H), 1.41 ( l-H),  0.99 (6-H) and 0.81 

(18 "-H)] ; as a l ready  observed for d ic tyol  C, the  complex  
fo rmat ion  a t  6-OH is suppressed  by  steric h indrance .  

Dictyol  E (6), oily product ,  ~c~}n + 26.8~ (c 1, CHCla) , 
has  molecular  formula  C~0H320~ (accurate  mass  measure-  
ment) .  In  its mass  s p ec t ru m diagnost ica l ly  i m p o r t a n t  
peaks  are seen at  m/e  286 (21%, M+-H20 ), 268 (5, M +- 
2H20), 177 (6, M+-side chain),  175 (11, M+-2II-side chain), 
157 (24, M+-H~O-side chain) and  155 (10, M+-H~O-2H- 
side chain). The sal ient  difference be tween  the  ~H-NMR- 
s p ec t ru m of 6 and  t h a t  of 1 resides in the  absence of t he  
m e t h y l  double t  a t  6 0.97, which  is replaced by  a 3H 
singlet  a t  6 1.23. This located the  h y d r o x y l  group in the  
side chain and led to fo rmula t ion  6 for dictyol  E. The 
laC-NMR-data  (table 2) def ini te ly  conf i rmed the  pro-  
posed s t ruc tu re  and p e r m i t t e d  the  ass ignment  of the  
s t e reochemis t ry  a t  the  chiral  centres  in the  nucleus. 
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Summary. During hepa to in tox ica t ion ,  the  increase of intracel lular  Ca 2+ is accompanied  by  an increase of cAMP. This 
reversible p h e n o m e n o n  suggests  t h a t  the  product ion  of cAMP is likely to be a response of the  cell in order  to ac t iva te  
the  exclus ion of Ca 2+. 

Calcium ion and cyclic 3 ' ,5 ' -adenos ine  monophos p h a t e  
(cAMP) are in te r re la ted  in the  control  of a var ie ty  of 
func t ions  of the  m a m m a l i a n  cell a,*. They  are considered 
the  second messenger  which t rans la tes  even t  a t  the  cell 
surface into modif ied ac t iv i ty  wi th in  the  cell a. On the  
o the r  hand,  there  is evidence t h a t  cyclic 3', 5 ' -guanosine 
m o n o p h o s p h a t e  (cGMP) is also involved in the  regulat ion 
of a n u m b e r  of metabol ic  and  mitogenic  processes 6. 
A conven ien t  model  for the  s t u d y  of the  in vivo effects of 
Ca 2+ concen t ra t ion  on cAMP and cGMP syntheses  is the  
acute  hepa to in tox ica t ion  wi th  th ioace tamide  (TAA) 
which  produces  a reversible manifold  increase in in t ra-  
cellular Ca2+L On this  basis, and in order  to  correlate  
the  var ia t ions  of intracel lular  liver calcium wi th  the  
changes  in ra te  of cAMP and cGMP syntheses ,  male 
Wis t a r  rats  (body weight :  200-240 g) were given orally 
100 mg/kg  b . w t  of TAA as a 2% aqueous solution. 5- 
an imal-groups  were sacrificed at  d i f ferent  t imes  af ter  TAA 

adminis t ra t ion .  The livers were sliced wi th  scissors and  
al iquots  of the  sliced t issue were ashed at  700~ the  
ashes dissolved in 1 N ItC1, and calcium and magnes ium 
de t e rmined  by  a tomic  absorp t ion  spec t romet ry .  In  addi-  
t ion to this,  1 g samples  of liver t issue were homogenized  
and depro te in ized  wi th  t r ichloroacet ic  acid s. Cyclic AMP 
and cGMP were de t e rmined  using r ad io immunoassays  
ki ts  ob ta ined  f rom The Radiochemica l  Centre,  Amersham,  
England .  Similar de te rmina t ions  were per formed on liver 
t umors  (cholangiocarcinomas) induced  by  prolonged 
feeding of ra ts  wi th  4 -d imethy laminoazobenzene  ~. 
The admin i s t r a t ion  of TAA provoked  a reversible increase 
of calcium in liver t issue wi th  a m a x i m u m  of approx ima te -  
ly 24 t imes  the  normal  value a t  24 h af ter  the admin is t ra -  
t ion of the  hepa to tox ic  subs tance  (figure 1). The con- 
cen t ra t ion  of cAMP showed a fairly similar p a t t e r n  of 
increase, bu t  its m a x i m u m  value was observed af ter  48 h. 
At  th is  momen t ,  the  concen t ra t ion  of Ca 2+ was only  4 
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Fig. 1. Calcium, inagnesium, cAMP and cGMP concentrations in 
liver of rats given thioaeetamide. Each point corresponds to the 
mean value • SE of a 5-animal-group. 
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t imes  h i g h e r  t h a n  t h e  n o r m a l  one. The  level  of c G M P  was 
s l igh t ly  a f fec ted  b y  t h e  increase  in Ca 2+ c o n c e n t r a t i o n  
a n d  p r e s e n t e d  a n  a l m o s t  s t e a d y  decrease  t h r o u g h o u t  t h e  
expe r imen t .  I n  add i t ion ,  t h e  c o n c e n t r a t i o n  of Mg 2+ 
showed a smal l  increase  wh ich  was co inc iden ta l  w i t h  t h e  
m a x i m a l  increase  ill ca lc ium con ten t .  T he  assayed  l iver  
t u m o r s  h a v e  s h o w n  increased  Ca 2+ a n d  c A M P  concen t r a -  
t ions  whi le  Mg2+ a n d  c G M P  c o n c e n t r a t i o n s  were equa l  or 
lower  t h a n  t h e  co r re spond ing  va lue  in n o r m a l  l iver  t i ssue  
(figure 2). 
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Fig. 2. Calcium, magnesium, cAMP and cGMP concentrations (as 
percent of the corresponding value in normal liver tissue) in 5 
primary liver tumors (cholangiocarcinoma) induced in rats by 4- 
dimethylaminoazobenzene feeding. 

These  resu l t s  a p p e a r  to  ind ica te  a d i r ec t  r e l a t ionsh ip  
b e t w e e n  Ca 2+ c o n c e n t r a t i o n  a n d  c A M P  synthes is ,  The re  
is ev idence  t h a t  T A A  produces  a change  in cell m e m b r a n e  
p e r m e a b i l i t y  l ead ing  to  increased  in f lux  of Ca 2+1~ As 
shown  in f igure 1, d u r i n g  t h e  f i rs t  8 h a f t e r  T A A  admin i s -  
t r a t i on ,  t he  c o n c e n t r a t i o n s  of Ca 2+ and  c A M P  increase  a t  a 
fa i r ly  s imi lar  ra te .  Th i s  seems to ind ica te  a n  increase  in 
b o t h  Ca 2+ p e r m e a b i l i t y  a n d  a d e n y l a t e  cyclase ac t iv i ty .  
The  obse rva t i on  t h a t  a f t e r  t h a t  p o i n t  t he  concen t ra t io r t  of 
Ca 2+ decreases  fas te r  t h a n  t he  c o n c e n t r a t i o n  of c A M P  
appea r s  re la ted  to t he  sugges ted  role of c A M P  in t he  regu-  
l a t ion  of t he  changes  in Ca 2+ c o n c e n t r a t i o n  in t h e  cyto-  
p l a s m  3 b y  increas ing  t he  r a t e  of Ca 2+ eff lux f rom the  
cells 5,11. The  o b s e r v a t i o n  t h a t  c A M P - d e p e n d e n t  p ro t e in  
k inase  m o d u l a t e s  ca lc ium t r a n s p o r t  b y  t he  ca rd iac  
sa rcoplasmic  re t iculum13 suppors  t h a t  hypo thes i s .  
I t  seems l ikely t h a t  u n d e r  these  e x p e r i m e n t a l  cond i t ions  
t he  b u i l d u p  of c A M P  forms p a r t  of a cel lular  m e c h a n i s m ,  
p r e v e n t i n g  the  u p t a k e  of Ca 2+ in to  in t r ace l lu l a r  pools 
wh ich  could p rovoke  a p e r m a n e n t  cell damage .  I t  is 
w o r t h  n o t i n g  t h a t  in p r i m a r y  l iver  t u m o r s  a s imi lar  Ca 2+- 
c A M P  in t e r r e l a t i on  was observed.  
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Summary. The  presence  of oxaly l -CoA s y n t h e t a s e  was obse rved  in c o m m o n  edible  pulses.  E x c e p t i n g  in chick  pea, the  
changes  in oxaly l -CoA s y n t h e t a s e  a c t i v i t y  of w in t e r  pulses p roceeded  in stages.  The  enzyme  r e m a i n e d  more  ac t ive  in 
la te  s t r a in s  t h a n  in ea r ly  s t r a in s  of w in t e r  pulses.  Un l ike  t he  a c t i v i t y  of t he  e n z y m e  in win te r  pulses, t h a t  in s u m m e r  
pulses  b e h a v e d  di f ferent ly .  

A T P -  a n d  C o A - d e p e n d e n t  d e c a r b o x y l a t i o n  of oxa la te  to  
f o r m a t e  b y  e x t r a c t s  of a n u m b e r  of p l a n t  t i ssues  was f i rs t  
r epo r t ed  b y  Giovanel l i  and  T o b i n  1. The  e n z y m e  ca ta lyz ing  
t he  r eac t ion  - oxa la te  -+ oxaly l -CoA - was  pa r t i a l l y  
pur i f ied  (6fold) f rom pea  seeds a n d  i ts  p roper t i e s  
were s tudied .  Th i s  enzyme  was  referred to oxaly l -CoA 
s y n t h e t a s e  b y  t he  t r i v i a l  n a m e  (or b y  t he  s y s t e m a t i c  
n a m e  of oxa la te -CoA ligase (AMP). A l t h o u g h  t he  pea  
seeds y ie lded t he  m o s t  ac t ive  p r epa ra t i ons ,  t he  e n z y m e  
was also de t ec t ed  in t he  seeds of lupin,  p u m k i n  and  in 
w h e a t  germs  ~. Subsequen t ly ,  t h e  e n z y m e  was  found  to be 
v e r y  ac t ive  in t he  crude  e x t r a c t s  of L a t h y r u s  sa t ivus  
seeds 3 and  was shown  to  be  respons ib le  for t he  syn thes i s  
of fi-N-oxalyl,  L-e, f l -diamino propionic  acid ( the L. sa t ivus  
neu ro tox in )  in  c o n d e n s a t i o n  w i t h  L-e, f l -diamino propionic  
acid ill t h e  presence  of O D A P  s y n t h a s e  4. The  p re sen t  
c o m m u n i c a t i o n  re la tes  to  t h e  occurrence  a n d  t he  a c t i v i t y  
of oxaly l -CoA s y n t h e t a s e  in  c o m m o n  I n d i a n  pulses w i t h  
t he  aging  of t he  seedling. 
Materials and methods. E a r l y  and  la te  s t r a in s  of pulses 
g rown in winter ,  i. e. as pos t  m o n s o o n  crops  (chick pea, pea, 
lent i l  and  chickl ing  pea),  a n d  those  g rown in summer ,  i .e. 
as p r e - m o n s o o n  crops  (pigean pea, green  gram,  cowpea  
a n d  soybean) ,  were col lected f rom the  Div is ion  of P l a n t  
I n t r o d u c t i o n ,  I A R I ,  New Delhi-12 (India).  G e r m i n a t i o n  of 
t he  seeds and  the  n a r t u r i n g  of seedlings were car r ied  ou t  as 

descr ibed  b y  B a r a t  e t  al. 5. Sampl ings  col lected a f t e r  the  
desi red per iod  of t ime  were washed  w i t h  dist i l led water ,  
p ressed  sof t ly  b e t w e e n  2 f i l t e rpaper  sheets  a n d  t h e n  chil led 
in ice. T h e y  were t h e n  used as e x p e r i m e n t a l  mate r ia l s .  
P rocedu re  r epo r t ed  b y  M a l a t h i  e t  al. 3 was  followed fo r  the  
a s say  of t he  enzyme.  P r o t e i n  was e s t i m a t e d  b y  t h e  L o w r y  
e t  al. m e t h o d  6. The  a c t i v i t y  was expressed  in t e r m s  of 
Fmoles of ace ty l  p h o s p h a t e / m g  of p ro te in .  
Results and discussion. The  a c t i v i t y  of oxalyl -CoA syn the -  
t ase  in  w i n t e r  a n d  s u m m e r  pulses is p r e sen t ed  in t he  table .  
D a t a  r evea l  t h a t  t he  presence  of oxaly l -CoA s y n t h e t a s e  
was  de t ec t ed  in win te r - (ch ick l ing  pea, pea, lent i l  a n d  ch ick  
pea) as well  as in summer - (p igean  pea, soybean ,  green 
g r a m  a n d  cowpea)  pulses. I r r e spec t ive  of pulse crops  and  
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