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Rdsumd. Chez les l ap ins  gris e t  b l ancs  de la  Nouvel le -  
Z61ande, la  c o n c e n t r a t i o n  d ' u n e  e n z y m e  s e m b l a b l e  ~ la  
r6n ine  es t  16 lois p lus  g r a n d e  d a n s  l ' u t6 rus  g rav ide  p resque  

t e r m e  que  d a n s  l ' u t6 rus  n o n - g r a v i d e  et  9.5 fois plus  
g r a n d e  que  d a n s  l ' u t6 rus  apr6s  n 6 p h r e c t o m i e  b i la t6ra le .  
E n  t e n a n t  c o m p t e  du  fo r t  a cc ro i s semen t  de  l ' u t6 rus  
grav ide ,  le c o n t e n u  t o t a l  de  l ' e n z y m e  e n  ques t i on  es t  
114 fois sup6r ieu r  A celui  de  l ' u t 6 rus  n o n - g r a v i d e  e t  24 
lois  p lus  g r a n d  que  cetui du  rein.  
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Further New Diterpene Esters from the Irritant and Cocarcinogenic Seed Oil and Latex of the Caper 
Spurge  (Euphorbia lathyris L.) 

F r o m  t h e  h y d r o p h i l i c  n e u t r a l  f r ac t i on  of t he  seed oil 
of t h e  cape r  spurge  (Euphorbia lathyvis L.) b y  m u l t i s t a g e  
Craig  d i s t r i bu t i on ,  t h e  c rys t a l l i ne  es ters  L~, L 2 a n d  L 3 a n d  
t h e  res inous  es ters  L 4 a n d  L~ 1,2 h a v e  b e e n  isolated.  L~ a n d  
L~ were iden t i f i ed  as es ters  of t he  new macrocyc l i c  
d i t e rpenes  6 ,20-epoxy -~,4 a n d  7 - h y d r o x y - l a t h y r o l  s, re- 
spec t ive ly ,  a n d  L 4 a n d  L 5 as es ters  of t he  new t e t r acyc l i c  
d i t e r p e n e  ingenol6,L R e c e n t l y  t h e  s t r u c t u r e  of L~ was 
clar i f ied a n d  f u r t h e r  res inous  (L,, L~) a n d  c rys t a l l i ne  (Ls) 
d i t e r p e n e  es ters  were i so la ted  f rom t h e  i r r i t a n t  a n d  
cocarc inogen ic  seed oil  of t h e  cape r  spurge.  Also, a com-  
p a r a t i v e  i n v e s t i g a t i o n  of t h e  i r r i t a n t  l a t e x  of t h i s  species  
was  u n d e r t a k e n .  

E s t e r  L~, Ca~H~sO ~ (MS), m.p.  156-158°C is t h e  d iace-  
t a t e - b e n z o a t e  I of a new  d i t e r p e n e  a l coho l  C~oHaoOa~, ~. I 
shows t h e  fo l lowing spec t r a l  d a t a :  U V  (MeOH):  2max = 
229, 275 nm,  e = 16400, 15300; I R  ( K B r ) :  1730, 1705 
(CO), 1640, 1613 (C = C-CO), 897 (C = CH~), 705 c m  -x 
(CaHs). T h e  N M R - s p e c t r u m  (CDCI~) i n d i c a t e s  p resence  
of two  ace ty l  g roups  (~ ---- 2, 23, 1, 85 ; 2 × 3 H,  S) ; t h e  
d i a m a g n e t i c  sh i f t  of t h e  l a t t e r  s igna l  m a y  b e  u n d e r s t o o d  
b y  t h e  n e i g h b o u r h o o d  of t h e  b e n z o y l  group,  t h e  s ignal  of 
w h i c h  a p p e a r s  a t '  ~ = 7,3-8,1 p p m  (M). F u r t h e r  N M R  
d a t a  of I :  H-12 :  6,53, D D  (Jx2,x~ : 11 cps, Jl~.ls = 
1-2  cps) ;  H-5 :  6,2,  D (Ja.~ = 10 cps) ;  H - 3 :  5,81, T 
(J,,~ = Js , ,  = 3,5 cps) ;  H , -20 :  5,0, S, 4,78, S; H - l a :  
3,6, D D  (Jxa,~ = 14 cps, Jxa,~ = 8,6 cps) ;  H-4 :  2,92, D D  
Ja,,  = 3,5 cps, J,,~ = 10 cps);  H-2 :  2,3, M;  Ha-18:  1,76, 
D (J~z,lS -~ 1-2  cps) ;  H-13 :  1,4, M;  Ha-16, Hs-17:  1,22, 
S; H s - 1 9 : 0 , 9 8  p p m ,  D (J~_,~ = 6,5 cps). T he  N M R  d a t a  
of t h e  t r i e s t e r  L ,  co r r e spond  to  t hose  of L~, a t e t r a e s t e r  
of 7 - h y d r o x y - l a t h y r o l  ~, w i t h  t h e  e x c e p t i o n  t h a t  a s igna l  of 
a g e m i n a l  es ter  p r o t o n  in pos i t i on  7 is a p p a r e n t .  T h u s  t he  
new d i t e r p e n e  a lcohol  is t h e  p a r e n t  of 6 ,20-epoxy-  a n d  
7 -hyd roxy - l a thy ro l ,  r espec t ive ly ,  a n d  the re fo re  cal led 
l a t h y r o l  (II).  Because  of t h e  close r e l a t i onsh ip  of I I  w i t h  

OR, ~_~H~ ,.H CH 3 

I :  R~-R 3 = 2 COCH~, i COC~H 5 
I I :  R 1 = I I  e = R  3 = H  

I I I :  R:t = R 2 = COCH~, R 3 = H  
IV: R1-R 3 = 2 COCI-I 3, 1 COCsI-I4N 

7 -hyd roxy - l a thy ro l ,  trans-configuration of A s,9 a n d  t he  
abso lu t e  c o n f i g u r a t i o n  as d e t e r m i n e d  for  t h e  l a t t e r  b y  
X - r a y  d i f f r ac t ion  ana lys i s  ~ m a y  be  a d o p t e d  also for  I I  
The  pos i t ions  of t h e  t h r e e  acyl  g roups  in I r e m a i n  to  be  
d e t e r m i n e d .  T h e  s a t u r a t e d  h y d r o c a r b o n  co r r e spond ing  to  
lathyrol (II) is p roposed  to  be  cal led l a t h y r a n .  

B y  h y d r o l y s i s  of I (0,5 m K O H  in m e t h a n o l )  l a t h y r o l  
(II),  c20H30o, (MS), m.p .  168-169°C is o b t a i n e d .  I t  is 
a c e t y l a t e d  w i t h  A c 2 0 / p y  to  yield l a t h y r o l - 3 , 5 - d i a c e t a t e  
III,  m.p.  134-136~C, N M R  (CDC13): H-3 :  5,55, T ;  H-5 :  
5,87, D ;  O H - 1 0 : 2 , 9 - 3 , 4  p p m  (broad) .  

Le (resinous,  M S :  p a r e n t  ion m]e = 548) is a m o n o - e s t e r  
of ingeno l  ? w i t h  t h e  h i g h l y  u n s a t u r a t e d  A ~, 4, ~, s, ~O_pent a_ 
e n - t e t r a d e c a n o i c  acid.  T r a n s e s t e r i f i c a t i o n  of Le (1% 
N a O C H  3 in m e t h a n o l )  y ie lds  ingenol  a n d  t h e  m e t h y l  
es te r  ClsHI~COOCH a (MS) which ,  on  h y d r o g e n a t i o n  w i t h  
Pd/C,  leads  t o  t h e  m e t h y l  e s t e r  of t e t r a d e c a n o i c  ac id  
iden t i f i ed  b y  gas - l iqu id  c h r o m a t o g r a p h y  a n d  m a s s  spec-  
t r u m .  

E s t e r  L 7 (resinous,  M S :  p a r e n t  ion m/e = 580) was  n o t  
f u r t h e r  i n v e s t i g a t e d  because  of l ack  of ma te r i a l .  Accord ing  
to  i t s  U V - s p e c t r u m  (MeOH) (2ma x = 278 nm,  ema x 
11600), a s t r u c t u r a l  r e l a t i o n s h i p  of i ts  p a r e n t  a lcohol  to  
l a t h y r o l  ( I I )  is i nd ica t ed .  
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E s t e r  L s, m.p.  198-203 °C, c o n t a i n s  n i t r o g e n :  Cs0t-IsTO7N 
(MS) a n d  is t he  d i a c e t a t e - p y r i d i n e - 3 ' - c a r b o x y l a t e  I V  of 
l a thyro l .  U V  (MeOH):  ~trnax = 218,5 271,5 nm,  e = 
14700, 15400. I R  (Kl3r):  1740, 1715 (CO), 1647, 1623 
(C = C-CO), 1590 (C = N), 902 (C = CH2), 740, 700 
cm -a (CsH4N). W i t h  t he  e x c e p t i o n  of t h e  s ignals  of t h e  
a r o m a t i c  p ro tons ,  t h e  N M R  s p e c t r u m  of I V  (CDC13) is 
iden t i ca l  w i t h  t h a t  of I. I n s t e a d  of t he  m u l t i p l e t  of t he  
benzoy l  g roup  as in  I, t h e  N M R  s p e c t r u m  of I V  shows t h e  
s ignals  of t h e  p r o t o n s  of n ico t in ic  ac id :  H ' - 2 :  9,25, D 
(J2A = 1 cps) ;  H ' - 6 :  8,75, D D  (J~,, = 2,5 cps, J~,s = 
1 cps);  H ' - 4 :  8,25, M (J4,5 = 4 cps, Ja, ,  = 1 cps, J2,4 = 
i cps) ;  H ' - 5 : 7 , 4  p p m ,  DD (J,,5 = 4 cps, Js.~ = 2,5 cps). 
The  r e l a t i ve  pos i t ions  of t h e  t h r e e  es te r  g roups  in  I V  
r e m a i n  to  be  es tab l i shed .  

I n  t h e  a c e t o n e  e x t r a c t  of l a t e x  of E. lathyris col lec ted  
f rom p l a n t s  in  t h e i r  second year ,  a p p a r e n t l y  none  of t he  
8 d i t e r p e n e  es ters  La -L  s i so la ted  f rom t h e  seed oil is 
p resen t .  Espec ia l ly ,  no  es ters  of l a t h y r o l  t y p e  d i t e r p e n e s  
were  found.  However ,  a m i x t u r e  of ingenol  es ters  w i t h  
h i g h l y  u n s a t u r a t e d  f a t t y  acids (Clo: 2A a n d  3A; Ca,: 
2A a n d  3A, mass - spec t rome t r i ca l l y )  was  isolated.  

The  es te rs  of ingenol  w i t h  a free h y d r o x y l  g roup  in 
20-posi t ion  e x h i b i t  cons ide rab le  i r r i t a n t  (L 5, L 6 a n d  mix -  
t u r e  of es ters  f rom la tex)  a n d  cocarc inogenic  ac t iv i t i e s  
(L~) in  t h e  mouse  (see 1, ,, e). L4 i.e. i n g e n o l - 2 0 - h e x a d e c a n o a t e  
a n d  also t h e  es ters  of l a t h y r o l  a n d  i ts  d e r i v a t i v e s  (LI, L2, 
L v  L~, Ls) are i nac t i ve  in t h e  biological  assays  m e n t i o n e d  
a b o v e  (see 1, 2, 6). 

R e c e n t l y  a n  a f u r t h e r  d e r i v a t i v e  of t h e  macrocyc l i c  
p a r e n t  h y d r o c a r b o n  l a t h y r a n  ha s  been  i so la ted  f rom a n  
E u p h o r b i a c e a :  B e r t y a d i o n o l  n fo rm a B e r t y a  species. 
T h e  s t r u c t u r a l  r e l a t i o n s h i p  b e t w e e n  t he  macrocyc l i c  
ske le tons  of ca sbene  a°, l a t h y r a n ,  t i g l i an  a n d  i n g e n a n 3 - L  
as v i sua l i zed  in  t h e  s cheme  above ,  m a y  ind i ca t e  t h e  
ex i s tence  of h i t h e r t o  u n k n o w n  b i o s y n t h e t i c  p a t h w a y s  of 
d i t e rpenes  in  E u p h o b i a c e a e :  for  e x a m p l e  f rom gerany l -  
g e r a n i o l - p y r o p h o s p h a t e  t h e y  m a y  fo rm p a r e n t  a lcohols  of 
t he  l a t h y r a n  t y p e  (E. lathyris, B e r t y a  sp. n) ,  t i g l i an  t y p e  
(Croton tiglium 1, E. triangularis s, E. cooperi 9) a n d  i n g e n a n  
t y p e  (E. lathyris, E. ingensV). 

I;asl]en typ~ LaTnyran 
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Zusammenfassung. E i n  D i a c e t a t - B e n z o a t  u n d  e m  
D i a c e t a t - N i c o t i n o a t  des n e u e n  D i t e r p e n s  <~Lathyrob> 
sowie wei te re  E s t e r  des  D i t e r p e n s  I n g e n o l  w u r d e n  aus  
d e m  Samen61 bzw. d e m  L a t e x  von  Euphorbia lathyris L. 
isol iert .  Die  chemische  S t r u k t u r  y o n  L a t h y r o l  w u r d e  
m i t t e l s  s p e k t r a l e r  D a t e n  aufgekl~irt.  L a t h y r o l  i s t  die 
M u t t e r s u b s t a n z  de r  b e i d e n  be re i t s  f r t iher  aus  E. lathyris 
i so l ie r ten  m a k r o z y k l i s c h e n  D i t e r p e n e  6 . 2 0 - E p o x y - l a t h y r o l  
u n d  7 - H y d r o x y - l a t h y r o l .  E s  w i rd  e in  Biogeneseweg fiir  
D i t e r p e n e  aus  E u p h o r b i a c e e n  vorgesch lagen .  
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C i r c a d i a n  V a r i a t i o n s  o f  M u s c l e  M e t a b o l i t e s  

On the  bas is  of severa l  repor t s ,  i t  could  be  e s t a b l i s h e d  
t h a t  g lycogen a a n d  p r o t e i n  2 m e t a b o l i s m  in musc le  h a s  a 
ve ry  fas t  t u r n o v e r  a n d  also t h a t  i t  is u n d e r  h o r m o n a l  
control .  Never the less ,  e v e n  w h e n  i t  is k n o w n  t h a t  t h e  
levels  of c i r cu la t ing  h o r m o n e s  are  fa r  f rom b e i n g  con-  
s t a n t  s-6, t h e r e  is a sca rc i ty  of a v a i l a b l e  d a t a  conce rn ing  
t h e  s p o n t a n e o u s  v a r i a t i o n  of musc le  m e t a b o l i t e s  concen-  
t r a t i o n  d u r i n g  t he  24 h per iod.  Th i s  i n f o r m a t i o n  m i g h t  
p r o v i d e  i m p o r t a n t  clues for  t h e  choice  of a n y  e x p e r i m e n t a l  
des ign schedule.  Therefore ,  we cons idered  i t  i m p o r t a n t  to  
e s t ab l i sh  w h e t h e r  t he  c o n t e n t  of s u b s t a n c e s  such  as DNA,  
t o t a l  p r o t e i n  a n d  glycogen in  musc le  t i s sue  v a r y  or r e m a i n  
u n c h a n g e d  du r ing  t he  24 h per iod.  T he  resu l t s  o b t a i n e d  
are  p r e sen t ed  in th i s  paper .  

Material and methods. F e m a l e  mice  of t h e  C3H-S  s t ra in ,  
6 weeks  old, f rom the  I n s t i t u t o  de Embr io log la ,  Biologla  
e Histologfa,  F a c u l t a d  de Ciencias  M6dicas,  U n i v e r s i d a d  
N a t i o n a l  de  L a  P l a t a ,  were used t h r o u g h o u t  t he  exper i -  
m e n t s .  I n  t h e i r  3rd week of age t h e y  were  caged in g roups  
of 10 in  a r o o m  a t  a t e m p e r a t u r e  of 25 :t: 1°C w i t h  w a t e r  
a n d  food ad  l i b i t u m  a n d  i l l u m i n a t i o n  ( f luorescent  l igh t  
40 W)  f rom 06.00 to  18.00 h a l t e r n a t i n g  w i t h  12 h da rk -  
ness.  Mice h a v e  n o c t u r n a l  hab i t s ,  a n d  feed d u r i n g  t h e  

d a r k  per iod,  as ha s  been  p r e v i o u s l y  d e m o n s t r a t e d  ~; thus ,  
t h e  d a r k  (18.00-06.00) a n d  l i gh t  (06.00-18.00) per iods  are  
n a m e d  a c t i v i t y  a n d  res t  periods,  respec t ive ly .  

L o t s  of 7 a n i m a l s  each  were  ki l led b y  d e c a p i t a t i o n  a t  
00.00, 04.00, 08.00, 12.00, 16.00 a n d  20.00 h on  d i f f e ren t  
days .  T h e  ave rage  b o d y  w e i g h t  in  each  lo t  was  ca re fu l ly  
k e p t  a r o u n d  20 g. The  d i a p h r a g m s  were qu ick ly  r emoved ,  
b l o t t e d  b e t w e e n  f i l te r  p a p e r  a n d  weighed.  Homogen i z a -  
t i o n  of t h e  t issue,  e i the r  for  p r o t e i n  or D N A  d e t e r m i n a t i o n ,  
was  done  in  2 ml  of i so ton ic  sal ine.  D N A  was  e x t r a c t e d  
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