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ploides sont  f rdquemmen t  anormales  (perte ou non-dis-  
ionction de chromosomes) ,  L ' u n  de nous a d6j~ signal6 la 
pr6sence dans  l '6piderme,  chez cer ta ines  larves  aneu-  
plofdes, de mitoses  sdgrdgatives accen tuan t  le degrd d 'a -  
neuploidie ini t ia l  4"s. I1 ne semble pas, cependant ,  que  ces 
mitoses soient  6ga lement  f rdqnentes  dans  les diverses  
pontes e t  ici encore l 'h6r6dit6 materne l le  para t t  jouer  un  
r61e d6 te rminan t  dans la fr6quence de leur  appar i t ion  
(BEETSCHEZ% FAURIE et  L~ R o u × ,  inddit).  Nous  n ' e n  
avons observ6 que  trBs r a r emen t  darts les tissus des em- 
bryons a p p a r t e n a n t  aux  deux pontes  6tudi6es en ddtail. 

Les nucl6oles des n o y a u x  in te rphas iques  on t  une mor-  
phologie souven t  alt6r6e; ils sont  f rdquemment  vacuo-  
laires et  hdt6rog+nes. La  synth~se de I ' A R N  y est sans 
doute per turb6e par  l 'aneuploidie .  D ' a u t r e  pa r t  on peu t  

observer  dans cer ta ins  cas l ' ex t rus ion  de nucldoles ent iers  
dans  le cytoplasme,  oh its d6g6n~rent p robab lement .  

Summary. A compar i son  is made  be tween  aneuploid  off- 
springs of t r iploid  females  m a t e d  wi th  diploid o r  t r i p l o i d  
males  of Pleurodeles walttii. In  the  l a t t e r  case, e m b r y o n i c  
le tha l i ty  is raised, and abnormaI i t ies  a re  more  severe.  The  
d is turbances  affect  morphogenesis ,  embryon ic  g rowth  znd 
physiological  different iat ion.  A t  the  cel lular  level,  nuclear  
and nucleolar  degenera t ive  changes are conspicuous.  
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Histochemical Localisation of  ~ - G l u c u r o n i d a s e  

in  H e a l i n g  W o u n d s  o f  t h e  N a t t e r j a c k  T o a d  B u ] o  
ca larn i ta  

I t  is a wel l -known fact  t h a t  f l-glucuronidase is re la ted to 
cell prol i fera t ion and the  fo rmat ion  of connect ive- t i ssue  
ground-substance.  This  enzyme has been demons t r a t ed  in 
the basal  layers of the  oral  mucous  m e m b r a n e  and the  
epidermis, the  blood vessels of the  normal  cor ium,  in heal-  
ing wounds of the  skin of the  back, the  tongue  and the  
palate of the  r a t~ -3  and in heal ing wounds  of t h e  dorsal  
skin and the  tongue  of the c o m m o n  iguana  and the  
axolotl  4. In  con t inua t ion  of th is  inves t iga t ion  we h a v e  
examined the  ac t i v i t y  of f l-glucuronidase in heal ing 
wounds of the  dorsal  skin and the  tongue  of the  toad  Bu/o 
calamita, the  animals  being killed af ter  4, 8, 15, 22, 32 and 
40 days.  Af te r  excision of t he  wound wi th  an  ex tens ive  
zone of normal  sur rounding tissue and f ixa t ion  in for- 
mal in/chloral  hydra te ,  the  enzymat i c  a c t i v i t y  was deter-  
mined by  the  m e t h o d  of FISHMAN and BAKER s on frozen 
sections wi th  different  incuba t ion  t imes.  

In  the  superf icial  necrot ic  band of the  connect ive  tissue 
in the  4-day specimens a nega t ive  react ion was found, 
whereas immed ia t e ly  benea th  this  nega t ive  zone there  
was an in tensely  posi t ive  zone due to the  presence of in- 
f l ammatory  exudate ,  and par t i cu la r ly  leucocytes.  

As heal ing of the  wounds  progressed, the  f ibroblast ic  
prol i ferat ion zone reac ted  mode ra t e ly  b u t  consis tent ly .  
The h is t iocytes  and g ian t  cells appeared  to  react  more in- 

tensely.  In  the  22-day specimens  the  epidermis,  which had  
prol i ferated ove r  the  margins  of the  wound,  exh ib i t ed  a 
s ignif icant  increase in enzymat i c  ac t iv i ty .  

In  the  l ight  of these  results we conclude tha t  epi the l ia l  
prol i ferat ions  is closely related to f l-glucuronidase ac t iv i ty .  
In  connect ive- t i ssue  this enzyme  is associated wi th  t issue 
format ion .  As these results  correspond wi th  those ob ta ined  
in the  ra t  1, the  c o m m o n  iguana  and the  axolot l  4, more  
ex tens ive  significance mus t  no doub t  be a t t a ched  to the  
fl-glucuronidase. 

Zusammen/assung. His tochemischer  Nachweis  yon fl- 
Glukuronidase  bei der  "Wundhcilung der  Kr6 te  Bu[o cata- 
mira. 
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The Biogenesis  of Helminthosporal  

The isolat ion I and e lucidat ion of the  s t ruc ture  2 of the  
fungal tox in  he lmin thospora l  (1) f rom Helminthosporium 
sativum has recent ly  been reported.  Th i s  toxin,  which is 
responsible for considerable  losses in cereal  product ion,  is 
a sesquiterpenoid,  bu t  the  s t ructure ,  though  der ived  from 
three isoprene units,  cannot  be formed by  the  cycl isat ion 
of a farnesyl  t ype  precursor.  This  phenomenon ,  a l though  
compara t ive ly  uncommon,  is not  unknown  and led RU- 
ZlCKA to  propose the  biogenet ic  isoprene rule where in  the  
der ivat ion f rom a farnesyl  precursor  m a y  be followed by  
subsequent,  and consequen t ly  b iogenet ica l ly  t r ivial ,  chem-  
ical steps 3. The  classic ins tance  of this, is eremophi lone,  a 
concluding biogenet ic  s tep being a me thy l  migrat ion.  An- 

o the r  mode of t r ans fo rmat ion  f rom a farnesyl  precursor  in 
the sesqui terpenoids  is found in the  genesis of elemol,  
where a Cope r ea r r angemen t  has  been proposed 4 

Ne i the r  of these schemes appears  to be r e l evan t  to t he  
biogenesis of he lminthospora l .  Inspec t ion  of the  s t ruc ture  
suggested t h a t  the  subs tance  migh t  be der ived  f rom a 
precursor  such as (2) (itself der ivable  f rom farnesyl  cycli- 
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Soc. 84, 494 (1962). 

a L. RUZICKA, Exper. 9, 357 (1953); Proc. chem. Soc. 195t, 341. 
4 j .  B. HENr~RIC~:.~ON, Tetrahedron 7, 82 (1959). 



360 Brbves communications - Kurze Mitteilungen EXPERIENTIA XVIII/8 

~ 0 

(lO) ( I )  (2) 13) 
t 

15) 

¢¢ 

(61 17} (4) 

. . . .  121 

w 

(9) 

a l d e h y d e  in (1) is lost.  Th i s  ma te r i a l ,  also crystal l ised to 
c o n s t a n t  m.p. ,  h a d  62% of t he  or ig ina l  ac t iv i ty ,  in good 
a g r e e m e n t  w i t h  t h e  p roposed  loss of one  of t h e  t h r e e  radio- 
ac t ive  ca rbons .  

I f  h e l m i n t h o s p o r a l  follows a s imi la r  p a t h w a y  to that  
p r o p o s e d  for  longifolene b y  HENDRICKSON t h e  ion (8) a,4 
m u s t  be  c o n v e r t e d  i n to  (9) t he  s u b s e q u e n t  s teps  being 
para l le l  to  t h o s e  for longifolene.  No d i rec t  ev idence  oI the 
poss ib i l i ty  of such  a t r a n s f o r m a t i o n  is ava i lab le ,  b u t  i t  is 
n o t e w o r t h y  t h a t  a n u m b e r  of s e squ i t e rpeno ids  are  known, 
in  w h i c h  cyc l i sa t ion  e v i d e n t l y  p roceeds  w i t h  cationic 
a t t a c k  on  t h e  i sopropy l idene  group,  which  do no t  h a v e  the 
expec t ed  d o u b l e - b o n d  e q u i v a l e n t  (der ived f rom the 
t e r t i a r y  ca t ion)  in  t he  i sopropyl  side chain .  I n  these  cases 
a n  o x y g e n  func t i on  is p resen t ,  however ,  a t  t h e  a-position. 
These  inc lude  ca ro to l  7, a co roneL  j u n e n o l  9 a n d  the  verbe- 
sinols 10. 

T r a n s f e r  b y  two  successive 1 : 2 shi f t s  or  t h r o u g h  cyclo- 
p r o p a n e  i n t e r m e d i a t e s  are  b o t h  conce ivab le  n.  T h e  Hend-  
r i c k s o n  s c h e m e  for  l o n g i f o l e n e  h a s  v e r y  r e c e n t l y r e -  
c e i v e d  s u p p o r t  12. 

Zusammen[assung. Die Biogenese  des  Pi lzstoffes  Hel- 
m i n t h o s p o r a l  wurde  u n t e r s u c h t ,  i n d e m  der  Pilz bei  An- 
wesenhe i t  yon  Mevalons/ iure ,  m i t  C 2 m i t  Kohlenstoff-14 
m a r k i e r t ,  gez f ich te t  wurde .  Es  wi rd  gezeigt ,  dass  das 
D i a l d e h y d  aus  e inem t r i cyc l i schen  Vor l~ufer  d u r c h  oxi- 
d a t i v e  S p a l t u n g  e n t s t e h t .  

s a t i on  as d iscussed  below) b y  o x i d a t i v e  c leavage  a t  t h e  
p o i n t  ind ica ted .  Cleavage  of t h i s  t y p e  h a s  a l r e ady  b e e n  
sugges t ed  in mono te rpeno idsS .  

I f  such  were  the  case t h e  u n s a t u r a t e d  a l d e h y d e  c a r b o n  
(1, as te r i sked)  shou ld  be  de r ived  f rom C, of a m e v a l o n i c  
acid u n i t  a n d  no t  f rom t he  3'  m e t hy l .  T he  s t r u c t u r e  6f t h i s  
i n t e r m e d i a t e  (2) r esembles  t h a t  of longifolene (3) t he  bio-  
genesis of w h i c h  ha s  also n o t  been  e luc ida ted .  I t  shou ld  be  
n o t e d  t h a t ,  if t h e  p roposa l  of HmqDRICKSON is cor rec t  4, 
t h e  f ina l  s tage  in longifolene genesis  (5) --~ (6) --~ (7) --~ (4) 
-->- (3) is a W a g n e r - M e e r w e i n  r e a r r a n g e m e n t  (4, see arrows).  
However ,  even  if a para l le l  t r a n s f o r m a t i o n  shou ld  occur  in  
h e l m i n t h o s p o r a l  genesis  t he  p r ed i c t i ons  w i t h  r ega rds  t he  
a l d e h y d e  labe l l ing  would  st i l l  be  va l id .  

H e l m i n t h o s p o r i u m  s a t i v u m  was  cu l t u r ed  as p rev ious ly  
descr ibed  1, D L - m e v a l o n i c  acid labe l led  w i t h  ca rbon -14  a t  
C 2 (100 ~xC) be ing  added ,  in  m e t h a n o l ,  a f t e r  3 days  g rowth .  
T h e  d i a l d e h y d e  was  i so la ted  a f t e r  7 days ,  a n d  c o n v e r t e d  
d i rec t ly  to  t he  s t ab le  m o n o c a r b o x y l i c  acid (1, c a r b o x y l  for 
u n a s t e r i s k e d  a ldehyde)  w h i c h  was  c rys ta l l i sed  to  c o n s t a n t  
a c t i v i t y  (which,  a f t e r  d i l u t i o n  w i t h  i n a c t i v e  acid,  was  
1 . 8 8 ×  10 -4 I~C m g  6) a n d  m e l t i n g  po in t .  Ozonolys is  t h e n  
gave  the  d i l ac tone  (10)2 in w h i c h  o n l y  t h e  a s t e r i sked  
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D i s t r i b u t i o n  of  T r i t i u m  in  WILZBACH T r e a t e d  
C h o l e s t e r o l  1 

Biological  e x p e r i m e n t s  r e q n i r i n g  c o m p a r a t i v e l y  large  
a m o u n t s  of r a d i o a c t i v e  m a t e r i a l  sugges ted  t he  p r e p a r a t i o n  
of t r i t i a t e d  choles te ro l  acco rd ing  to  WlLZBACH 2. Howeve r ,  
s ince NYSTROM a n d  SUNKO 3 h a v e  s h o w n  t h a t  choles te ro l -  
H 3 p r e p a r e d  in t h i s  m a n n e r  is c o n t a m i n a t e d  w i t h  smal l  
a m o u n t s  of cho les t ane -3 -o l -H a b y  a d d i t i o n  of t r i t i u m  to  
the  doub le  bond ,  t h e  e l i m i n a t i o n  of t h i s  i m p u r i t y  b e c a m e  
necessary .  T h i s  p rocedu re  could  be  car r ied  ou t  i ndeed  as 
i n d i c a t e d  below. 

The  a v a i l a b i l i t y  of pu re  cho le s t e ro l -H  a seemed  to make 
w o r t h w h i l e  a n  i n v e s t i g a t i o n  of t he  d i s t r i b u t i o n  of t r i t ium 
in t h i s  molecule  especia l ly  in  v iew of t he  i n t e r e s t i ng  results 
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