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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). 
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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  

1 E. HELMREICH, Comprehensive Biochemistry (Eds. M. FLORKIN and 
E.H. STOTZ; Elsevier Pub. Co., Amsterdam 1969), vol. 17, p. 17. 

2 I.G. WooL, W.S. STIRI~WALT, I(. I{URInARA, R.B. Low, Ph. BAILEY" 
and D. OVER, Rec. Progr. Horm. Res. 24, 139 (1968). 
1~{. DEFAYOLLE, D. COURTOT and J. BONAN, C.r. Soc. Biol., Paris 
160, 2351 (1966). 
J. J .  GAGLIARDINO and R. E. H~RNXNDEZ, Endocrinology 88 
(1971). 
C: MALHERBE, M. GASrARODE, R. HERTOGH and J.J. HOET, Diabe- 
tologia 5, 397 (1969). 

6 W.M. HO~TER and W.M.RmAL, J. Endocrin. 34, 147 {1966). 
v R.E. NAsa and J.M. ECHAVE LLANOS, Rev. Soe. argent. Biol. 45, 

181 (1969). 



15.12. 1971 Specialia 1395 

Total DNA, protein and glycogen in mouse diaphragm at each time 
point 

Time No. DNA Protein Glycogen 
of ([xg/diaphragm) (mR/diaphragm) (txg/diaphragm) 
animals 

00.00 7 114.9 4- 4.5 17.3 4- 0.3 13.4 4- 4.1 
04.00 7 121.5 4- 3.8" 19.1 -4- 0.6 b 23.3 4- 4.5 ~ 
08.00 7 87.1 = 12.5 = 15.9 4- 0.6 17.8 4- 2.6 
12.00 7 92.2 -t- 6.9 17.1 4- 0.3 9.2 4- 0.9 
16.00 7 98.9 -4- 9.0 17.3 4- 0.3 6.2 4- 1.4 ° 
20.00 7 114.1 4- 9.7 15.6 4- 0.4 b 13.3 4- 1.3 

Each value represents average -t- S.E.M.,, p between <2 0.025 > 0.02. 
b p <~ 0.001. ~ p between < 0.005 2> 0.001. 
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Circadian percentage variations (see text) of the total DNA, protein 
and glycogen of mouse diaphragm. The illumination regimen in the 
animal room is shown in the 100% bar. 

fol lowing the  m e t h o d  of SCtlMIDT-THANNHAUSER 8 and  
measured  b y  the  reac t ion  wi th  d ipheny l amine  carried out" 
as descr ibed b y  BURTON g; t h e  colours ob ta ined  were 
c o m p a r e d  wi th  t he  one deve loped  by  a s t a n d a r d  of 
pur i f ied  DNA.  P ro t e in  was  de t e rmined  according to the  
m e t h o d  of L o w R y  et  al. 1° in an a l iquot  of the  h o m o g e n a t e  
k e p t  12 h a t  37°C in 0.1 N NaOH.  Glycogen was e x t r a c t e d  
and  e s t ima ted  color imetr ica l ly  according to  the  m e t h o d  of 
KRISMAN n.  The glycogen emp loyed  as a s t a n d a r d  for th is  
purpose  was  ob ta ined  f rom our mouse  l iver s t ra in  by  the  
SOMOGYI m e t h o d  1~. 

Results. The Table  shows the  values  ob ta ined  for to ta l  
DNA,  p ro te in  and  glycogen in mouse  d i a p h r a g m  a t  each 
t i m e  point .  I t  can  be  seen t h a t  t he  p e a k  value  of D N A  is 
a t t a i n e d  dur ing  the  last  p a r t  of t he  ac t iv i ty  period,  while 
the  lowest  value occurs a t  the  beg inn ing  of the  res t  period.  
The h ighes t  value for to ta l  d i a p h r a g m a t i c  p ro te in  is 
reached  a t  04.00 h and  the  lowest  a t  200.0 h, t he  l a t t e r  
appea r ing  close to  the  beg inn ing  of the  ac t iv i ty  period.  

Conversely,  the  m a x i n l u m  values  for muscle  glycogen 
values  are sepa ra ted  by  a 12 h interval ,  t he  f i rs t  occurr ing 
dur ing  the  last  p a r t  of the  ac t iv i ty  per iod and  the  second 
a t  t he  end  of the  res t  per iod.  

The  changes  descr ibed  above  are  r ep resen ted  in the  
Figure  as percen tage  var ia t ions ,  cons ider ing the  average  
va lue  ob ta ined  t h r o u g h o u t  t h e  24 h per iod  as 100% and  
the  values  a t  each t ime  po in t  as dev ia t ions  f rom the  mean.  

Discussion. The p resen t  resul ts  c lear ly show a c i rcadian 
va r i a t ion  in t he  mouse  d i a p h r a g m a t i c  DNA,  p ro t e in  and  
glycogen conten t .  As is shown in t he  Figure,  t he  pe rcen t -  
age range  of var ia t ion  was  no t  of the  same ex ten t ,  i.e. t h e  
p ro t e in  and  D N A  figures were  a b o u t  10-15%,  whereas  t h e  
g lycogen ones reached  a va lue  near  t h e  60% var ia t ion.  
The grea tes t  f luc tua t ions  ob ta ined  wi th  glycogen m i g h t  
be  ascr ibed  to  the  fact  t h a t  i t  r ep resen t s  t h e  m a i n  source 
of metabo l ic  fuel for muscu la r  work.  Fu r the rmore ,  se rum 
glucose levels are no t  cons t an t  t h r o u g h o u t  the  24 h period,  
t h e  h ighes t  values  appear ing  dur ing  the  res t  per iod,  as 
has  been  descr ibed 4. Par t i cu la r ly  for t he  D N A  de te rmina -  
t ion,  the  presence  of in ter ferences  like those  descr ibed by  
EDELMAN 13 could be discarded,  since the  abso rp t ion  
spec t ra  of b o t h  the  s t a n d a r d  and  the  ex t r ac t ed  D N A s  
were qui te  similar.  Thus,  t he  observed  cyclic var ia t ion  
m u s t  be due  to  real  changes  in the  to ta l  muscle  DNA.  

The 24 h var ia t ion  observed  in t h e  prote in ,  g lycogen 
and  D N A  c o n t e n t  of muscle,  closely agrees w i th  o the r  
au thors '  r epor t s  concerning  the  circadian changes  of l iver 
DNAZ4, zs, p ro te in  and  glycogen le,x~ in several  species. 
The  under ly ing  m e c h a n i s m  t h a t  controls  these  changes  is 

b e y o n d  our  p re sen t  knowledge.  However ,  all of t h e m  rise 
to  the i r  h ighes t  values  dur ing  the  ac t iv i ty  period,  re tu rn-  
ing to  the i r  lowest  levels dur ing  the  res t  period.  Thus,  it  
could be sugges ted  t h a t  t h e y  are under  the  inf luence of t h e  
same c i rcadian  oscillator.  

A l though  unexpla ined ,  these  resul ts  d e m o n s t r a t e  t h a t  
the  t issue me tabo l i t e  c o n t e n t  of l iving organisms is u n d e r  
con t inuous  change.  This  condi t ion  deserves  a careful  
cont ro l  when  select ing a given t ime  of t he  day  to pe r fo rm 
a n y  expe r imen ta l  design 1,. 

Resumen. E1 conten ido  d ia f ragm~t ico  de prote lna ,  
gluc6geno y D N A  rue es tud iado  a in te rva los  de 4 h du- 
r an te  las 24 h. Los an imales  empleados  fueron r a tones  
h e m b r a s  man ten idos  en cuar tos  con per iodos  de luz- 
oscur idad de 12 h cada  uno. P u d o  demos t r a r s e  que los t res  
pa r~met ros  p r e sen t a ron  una  clara  var iaci6n ci rcadiana,  
co inc id i endo  la aparici6n de los valores  m~ximos  y mf- 
n imos  pa ra  todos  ellos d u r a n t e  el per iodo de ac t iv idad  
(oscuridad) y reposo (luz) r e spec t ivamente .  
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