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R / q u e  cetle de la f tuo rescyan ine  ~ ou de l ' i c h t y o p t 6 r i n e  2, 
mSme si l ' on  emplo ie  p lus ieurs  d i s so lvan t s .  Mais, nous  
pensons  que le r a n a - c h r o m e  4, quo ique  tr~s semblab le ,  
n ' e s t  pas  i den t i que  A la f luorescyan ine ,  pu i sque  la 
p remie re  se d~compose  ~ l a  lumi~re c o m m e  on le vol t  
p lus  loin. 

Le r a n a - c h r o m e  5 es t  o b t e n u  en  p o u d r e  a m o r p h e ,  
color6e en  b r u n  j aun~ t r e ,  sa  so lu t ion  aqueuse  a y a n t  une  
f luorescence  bleu ciel. 

On r e t rouve  les m~mes  s u b s t a n c e s  f luorescen tes  en 
g rande  quan t i t 6  dans  la peau  dorsale  e t  en m o i n d r e  
q u a n t i t *  dans  la p e a u  ven t r a l e ,  sans  t en i r  c o m p t e  de leur  
c o n t enu  en r ibof lav ine ,  car  ce t t e  r ibof lav ine  ne se t r o u v e  
que  darts la peau  du  dos  e t  n ' e x i s t e  pas  d a n s  celle du ven t r e .  

2 ° T r a n s f o r m a t i o n  p h o t o c h i m i q u e  du  r a n a - c h r o m e .  A 
la lumi&re, c h a q u e  so lu t ion  aqueuse  du  r a n a - c h r o m e  1, 
r a n a - c h r o m e  3 ou r a n a - c h r o m e  4 se t r a n s f o r m e  assez 
f ac i l emen t  en r a n a - c h r o m e  5. 

D ' a u t r e  pa r t ,  il es t  connu  que  l ' ac ide  fol ique se d6- 
c o mpose  k la lumiSre en d o r m a n t  d e u x  s u b s t a n c e s  
f tuorescentes ,  l ' une  es t  l ' ac ide  2 - a m i n o - 4 - h y d r o x y -  
p t6 r id ine -6 -ca rboxy l ique  ~ (acide d'ANGIER4). 

E n  c o m p a r a n t  le r a n a - c h r o m e  5, l ' ac ide  d'ANGIER 
synth6 t i s~  6 au c o m p o s a n t  d~compos6 de l ' ac ide  fol ique 5, 
nous  avons  cons t a t6  que  leurs  couleurs ,  f luorescences ,  
spec t res  d ' a b s o r p t i o n  e t  va leur  R/  (ph6nol a m m o n i a c a l ,  
bu tano l - ac~ t ique ,  bu tano l -a lcoo l ique ,  NH4C1 ~ 3% ou 
acide ac~t ique  A 10% c o m m e  d i s so lvan t s  e) s o n t  t o u t  
fair  les m~mes.  

Tous  ces fa i ts  nous  o n t  condu i t s  ~ la conclus ion  que  le 
r a n a - c h r o m e  5 n ' e s t  que  l ' ac ide  d'ANGIER. Nous  avons  
dSjk insist6 s u r c e  fa i t  dans  une  no te  pr6c~dente  7. 

3 ° L ib6ra t ion  du  r a n a - c h r o m e  li6 & la lumi+re. U n e  
p a t t i e  du r a n a - c h r o m e  es t  e x t r a c t i b l e  tr~s f a c i t e m e n t  
pa r  d iverses  so lu t ions ,  mais  l ' au t r e  ne s ' e x t r a i t  q u ' k  
peine pa r  d ~ n a t u r a t i o n  (par  e x e m p l e :  b o u i l l o n n e m e n t  
aprbs  dia lyse  comple te ) ,  e t  pour  les ex t r a i r e  p a r f a i t e m e n t  
on a besoin  de la com p le t e  hyd ro ly se  alcal ine ou acide ou 
de la d e s t r u c t i o n  e n z y m a t i q u e .  

Nous  avons  d 'a i l leurs  d6mon t r6  en u t i l i san t  la chro-  
m a t o g r a p h i e  sur  pap i e r  que  si on expose  les r a n a - c h r o -  
rues d a n s  un  mil ieu neu t re ,  a lcal in  ou acide k la lumibre ,  
il y a une  a u g m e n t a t i o n  cons id6rab le  de la f luorescence  
et  en m6me t e m p s  la t r a n s f o r m a t i o n  p h o t o c h i m i q u e  en 
r a n a - c h r o m e  5, que  nous  a v o n s  d6cr i te  p r 6 c 6 d e m m e n t .  

Ces r~sul ta t s  nous  o n t  condu i t s  k l ' id6e que  ce r t a ins  
des r a n a - c h r o m e s  e x i s t e n t  g l ' 6 t a t  l ibre  e t  d ' a u t r e s  s o n t  
associ6s A des couples  p r o t i d i q u e s  (par  e x e m p l e :  nucl6o-  
pro t6 ine  e x t r a i t e  de la peau  d a n s  la m~me  esp~ce). 

Les  fa i ts  d o n t  nous  avons  parl6 plus  h a u t  sugg~ren t  
que le r a n a - c h r o m e  joue un  r61e p h y s i o l o g i q u e m e n t  im-  
p o r t a n t  a y a n t  r a p p o r t  ~ l ' ac ide  fol ique et  aussi  que lque  
r61e sur  la fonc t ion  oculaire.  

Ce travail a 6t6 ex6cut6 avec la subvention pour les recherches 
scientifiques du Minist6re de t'6ducation. T. HAMA 
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Summary  

We p ro p o s ed  the  col lect ive  n a m e  of "Rana-chrome" 
for the  f luorescen t  s u b s t a n c e s  i so la ted  f rom the  skin and 
eyes  of Rana nigromaculata. P y r r o l - c h r o m e  corresponds 
to  R a n a - c h r o m e  1, R a n a - c h r o m e  4 is t he  s ame  as or very 
s imi lar  to  f luo rescyan ine  or i c h t y o p t e r i n .  E a c h  of Rana- 
c h r o m e  1, R a n a - c h r o m e  3 or R a n a - c h r o m e  4 transforms 
in to  R a n a - c h r o m e  5 on  i r rad ia t ion .  D a t a  avai lable  per- 
m i t  ass igning  to  R a n a - c h r o m e  5 t h e  s t r u c t u r e  of a 2- 
a m i n o - 4 - h y d r o x y - p t e r i d i n e - 6 - c a r b o x y l i c  acid, one com- 
p o n e n t  of t h e  pho to lys i s  of folic acid. 

I f  t h e  neu t ra l ,  ac id  or a lkal ine so lu t ion  of Rana- 
c h r o m e s  e x t r a c t e d  f r o m  sk in  is e x p o s e d  to  t h e  light, 
t he re  occurs  a cons ide rab le  a u g m e n t a t i o n  of  fluorescence. 
F r o m  t h e  o b s e r v a t i o n s  r e p o r t e d  in th i s  paper ,  it is 
sugges ted  t h a t  some of R a n a - c h r o m e s  ex is t  in free state 
a n d  t h e  o the r s  are a ssoc ia ted  w i t h  p ro te ins .  

Etude physiologique du paras i t i sme de 
l'fJromyces Pisi (Pers.)  de By, sur 

l'Euphorbia Cyparissias L. 

I . -Premi~res observations: 

Le p a r a s i t i s m e  de l 'Euphorbia Cyparissias pa r  1' Uro- 
myces Pis i  a 6t6 6tudi6  du p o i n t  de  r u e  morphologique, 
a n a t o m i q u e  e t  cy to log ique  pa r  que lques  au t eu r s  parmi 
lesquels  il c o n v i e n t  de c i te r  $CHR6TER 2, JORI)I s, MAS- 
SALONGO 4, ST.~MPFLI 5, TISCHLER 6 s u r t o u t  e t  MOEHKKE 7. 
NOUS re lhverons  l ' e s sen t i e l  des  t roub le s  morphologiques 
pr6sent~s  p a r  les p l a n t e s  paras i t6es  (Fig. 1) : 

Fig. 1. A Plantes eolnpl~tes; T T61noins; P Parasit6es; I Fleur. 
Echelle: le trait = 10 cln. B Feuflles; 1 Base; 2 Pointe; 3 Conceptacle 

~eidien. Echelle: le trait ~ 1 cln. 

1 ° Les  t iges  ne s o n t  pas  ramif i6es  en  g6n6ral; plus 
longues  e t  plus gr&les, elles r6s i s ten t  m i e u x  en culture, 

2 ° Les feuilles s o n t  p lus  cour tes ,  p lus  larges  et plus 
6paisses;  en g6n6ral  j aune  pale,  elles ad o p t en t  une 
fo rme  en cuil ler  e t  t o m b e n t  p r 6 m a t u r 6 m e n t .  

I Je tiens A remercier M. CH. TERRIFR (Station f6d6rale d'essais) 
pour les nombreux renseignelnents bibliographiques qu'il a bien 
voulu me communiquer. 
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3 ° Les  f l e u r s  s o n t  e n  g 6 n 6 r a l  a t r o p h i 6 e s .  

D u  p o i n t  de  r u e  p h y s i o l o g i q u e ,  il f a u t  s i g n a l e r  le 
t r ava i l  de  MARESQUELLE I, d a n s  l e q u e l  c e t  a u t e u r  o b s e r v e  
en t re  a u t r e  q u e  l a  r e s p i r a t i o n  d e s  p l a n t e s  p a r a s i t 6 e s  p a r  
I'UROMYCES e s t  p l u s  a c t i v e  q u e  cel le  d e s  t i s s u s  i n d e m n e s .  
Dans  s o n  6 t u d e  c o n s a c r 6 e  a u  p a r a s i t i s m e  p r o v o q u 6  p a r  
des c h a m p i g n o n s ,  THATCHER 2 a b o r d e  le p r o b l ~ m e  de  l a  
p e r m 6 a b i l i t 6  d e s  c e l l u l e s  p a r a s i t 6 e s  e t  GUYOT ~ d i s t i n g u e  
p lu s i eu r s  r a c e s  b i o l o g i q u e s  d'Uromyces s u s c e p t i b l e s  de  
p r o v o q u e r  d e s  t r o u b l e s  m o r p h o l o g i q u e s  d i f f 6 r e n t s  4. 

I I . -Dis tr ibut ion des auxines 

a) Historique. E n  6 t u d i a n t  les  h o r m o n e s  d u  Rhizopus 
suinus, THIMANN 5 m o n t r e  q u e  ce  c h a m p i g n o n  e s t  c a -  
pable, & p a r t i r  d u  t r y p t o p h a n e ,  de  s y n t h 6 t i s e r  l ' h 6 t 6 r o -  
auxine .  W E B E R  6 p r o u v e  l ' a c t i o n  de  l ' a c i d e  b - i n d o l y l -  
ac6 t ique  s u r  le d 6 v e l o p p e m e n t  d u  Saccharomyces. HAW- 
KER 7, s u r  le Melanospora destruens, p r o u v e  q u e  les  h o r -  
mones  de  c r o i s s a n c e  n ' a g i s s e n t  q u ' e n  p r e s e n c e  de  b i o t i n e  
et d ' a n e u r i n e .  DEFAGO s 6 t u d i e  l ' e f f e t  de  l ' a n e u r i n e  e t  
de l ' h 6 t ~ r o a u x i n e  s u r  l a  c r o i s s a n c e  d e  p a r a s i t e s  de  
Triticum. KOGL e t  VERKAAIK 9 c o n s t a t e n t  q u e  le Phyco- 
myces c o n t i e n t  s u r t o u t  de  l ' h 6 t 6 r o a u x i n e  e t  4 % d ' a u x i n e s  

1 H. MARESQUELLE, Thbse Paris (1929). 
2 F. S. THATCHER, Amer. J. Bot. Z6, 449 (1939). 
3 A. L. GuyoT, Ann. Ecole agr. Grignon 2, 45 (1937) et 3, 58 

(1938-1939). 
4 Une partie des cultures a ~t6 entreprise au jardin botanique 
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dues & M. VILLARET. Je remercie bien v ivement  ces trois collabo- 
rateurs. 
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d o n t  les  96 % s e r a i e n t  d 6 t r u i t s  p a r  l a  l u m i b r e .  MORQUER 
e t  NYSTERAKIS 1 n o t e n t  q u e  l ' h 6 t ~ r o a u x i n e  a u g m e n t e  
la  p e r m 6 a b i l i t 6  e t  la  p l a s t i c i t 6  d e s  m e m b r a n e s  d u  Can- 
dida albicans e t  f a v o r i s e  s o n  a c c r o i s s e m e n t .  BERDUCOU z 
c o n f i r m e  ces  o b s e r v a t i o n s  & p r o p o s  d u  Nectria. ROULET ~ 
p o u r s u i t  d e s  r e c h e r c h e s  s u r  le Phycomyces e t  les f a c t e u r s  
de  c r o i s s a n c e .  BEIN 4, s u r  le Mucor hiemalis e t  le Rhizopus 
suinus, ~ t u d i e  l ' a c t i o n  de  d i v e r s  f a c t e u r s  de  c r o i s s a n c e .  
PILET 5 m o n t r e  q u e  l 'Endophyllum Sempervivi, p a r a s i t e  
d u  Sempervivum tectorum, c a u s e  d e s  t r o u b l e s  i m p o r t a n t s  
d a n s  l a  m o r p h o g e n ~ s e  de  l a  p l a n t e  e n  f a v o r i s a n t  u n e  
6 1 6 v a t i o n  d u  t a u x  e n  a u x i n e s  de  l ' h 6 t e .  BOUILLENNE e t  
EVRARD 6 6 t u d i e n t  l ' i n f l u e n c e  d e s  s u b s t a n c e s  h o r m o n a l e s  
s u r  le m y c 6 l i u m  de  l'.4garicus Hortensis. 

b) Mesures. E n  e m p l o y a n t  n o s  t e c h n i q u e s  h a b i t u e l l e s  
(PILET 7) n o u s  c o n s t a t o n s  (F ig .  2) q u e :  

1 ° L ' a l l o n g e m e n t  d e s  f e u i l l e s  e s t  m o i n s  r a p i d e  p o u r  les  
o r g a n e s  p a r a s i t e s  q u e  p o u r  les  t 6 m o i n s ;  

2 ° L a  c o n c e n t r a t i o n  e n  a u x i n e s  d o s a b l e s  a u g m e n t e  t r b s  
r a p i d e m e n t  e t  a t t e i n t  s o n  m a x i m u m  v e r s  le v i n g t i ~ m e  
j o u r  de  d ~ v e l o p p e m e n t ;  

3 ° L e s  f e u i l l e s  p a r a s i t 6 e s  c o n t i e n n e n t  p l u s  d ' h o r m o n e s  
q u e  les  f e u i l l e s  n o r m a l e s  (10 -4  p o u r  10 - e  Mol .  A B I A ) .  

4 ° L a  c o n c e n t r a t i o n  e n  a u x i n e s  p a r a t t  d e m e u r e r  c o n s -  
t a n t e  p o u r  les  f e u i l l e s  m a l a d e s ,  a l o r s  q u ' e l l e  d i m i n u e ,  
d8s  le q u a r a n t i & m e  j o u r ,  p o u r  les  f e u i l l e s  t 6 m o i n s .  

t R. MORQUER et FR. NYSTERAKIS, Bull. Soc. Hist. nat. Toulouse 
83 (1948). 

2 j .  BERDUCOU, C. r. Acad. Sci. 231, 367 (195o). 
a M. A. ROULET, Exper. 7, 177 (1951). 
4 M. L. BEIN, Thbse Berne (1951). 
5 p. E. PILET, Bull. Soc. bot. suisse 62, 269 (1952). 
6 M. BOUILLENNE et L. EVRARD, C. r. Rech. C. Rech. Horm. 6, 

127 (1952). 
7 p. E. PILET, Bull. Soc. bot. suisse 60, 5 (1950) ; M~m. Soc. vaud. 

Sci. nat. 64, 137 (1951); Exper. 7, 969 (1951); Bull. Soc. vaud. Sci. 
nat. 65, 197 (1959); Phyton (Austria) 4, 247 (1953). 

Fig. 2. (Voir texte.) 
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I I I . -A  utres e xpdriences 

a) Traitement auxinique. A j o u t o n s  au  mi l ieu  de cul-  
t u r e  (1/3 de t o u r b e  e t  2/3 de sable)  c o n t e n a n t  des  p l a n t e s  
sa ines  e t  pa ras i t6es ,  une  so lu t i on  de b. i n d o l y l a c 6 t a t e  de 
K (1 1 p a r  m ~) a une  c o n c e n t r a t i o n  de 10 -~ Mol. B I A K .  
N o u s  c o n s t a t o n s  (Fig. 3) que  les p l a n t e s  f o r t e m e n t  
pa ra s i t 6e s  se c o u r b e n t  ve r s  le c e n t r e  de la  t e r r e  (de g6o- 
t r o p i q u e m e n t  n6ga t ives ,  elles d e v i e n n e n t  g6o t rop ique -  
m e n t  pos i t ives ) .  N o u s  p o u v o n s  e x p l i q u e r  ce t t e  i n v e r s i o n  
en  se r a p p e l l a n t  que  les t iges  f o r t e m e n t  p a r a s i t 6 e s  
c o n t i e n n e n t  d6jA une  g r a n d e  c o n c e n t r a t i o n  d ' a u x i n e s  

3 ° des p l a n t e s  f o r t e m e n t  p a r a s i t 6 e s  p r 6 s e n t e n t  d'abord 
u n  p h o t o t r o p i s m e  posi t i f ,  puis  d e v i e n n e n t  n~gative- 
m e n t  p h o t o t r o p i q u e s .  

Nous  p o u v o n s  i n t e r p r 6 t e r  ce p h 6 n o m ~ n e  de la fa~0n 
s u i v a n t e :  au  d6bu t ,  la p r6sence  d ' h o r m o n e s  entraine 
u n e  r 6 a c t i o n  pos i t ive ,  ca r  les a u x i n e s  d 6 t r u i t e s  ou in- 
ac t iv6es  su r  la  face 6clair6e ne  p e u v e n t  p lus  stimuler 
la  c ro i s sance  de ce t t e  face, a lors  que  l ' a u t r e  g rand i t  da- 
v a n t a g e .  Mais  si la  c o n c e n t r a t i o n  des h o r m o n e s  aug- 
m e n t e  e t  d e v i e n t  s u s o p t i m a l e  (de p a r  la  pr6sence du 
pa ras i t e ) ,  la face d a n s  l ' o m b r e  es t  a lors  i nh ib6e  et  la face 
6clair6e c ro i t  d a v a n t a g e ,  d 'of l  c o u r b u r e  n6ga t ive .  

Fig. 3. A Plante; B Solution de b. indolylae6tate de K ~ 10 - 5  M o l .  
BIAK. 1, 2 ... 5, 6 diff6rents stades de parasitisme. Observations 

4 jours apr6s le traitement. 

a c t i v e s ;  u n  a p p o r t  e x t 6 r i e u r  a u g m e n t e  encore  la  t e n e u r  
en  h o r m o n e s  (dose s u s o p t i m a l e )  e t  ces t iges  se c o m p o r -  
t e n t  a lors  c o m m e  des r ac ines  (GEIGER-HUBER et  HUBER 1, 
PILET2). 

b) Excitation lumineuse. S o u m e t t o n s  u n  lo t  d ' E u -  
p h o r b e s  n o r m a l e s  e t  p a r a s i t 6 e s  A des  r a d i a t i o n s  u l t r a -  
v io l e t t e s  ( l ampe  de WOOD X 30 cm de la  p l a n t e ;  lon-  
g u e u r  d ' o n d e :  3600 A + 50). N o u s  c o n s t a t o n s  (Fig. 4) 
que  : 

| : 

Fig. 4. TTfimoin; P Parasit6es;L Sens des radiations ultra-violettes. 
1, 2... 5, 6 divers stades de parasitisme. Observations faites 18 h. 

apr~s le dfibut du traitement. 

I ° des p l a n t e s  sa ines  ne  r~ag i s sen t  p r e s q u e  pa s  apr~s  
18 h de t r a i t e m e n t ;  

2 ° des p l a n t e s  f a i b l e m e n t  pa ra s i t 6e s  p r 6 s e n t e n t  apr6s  
le m~me  t e m p s  u n  p h o t o t r o p i s m e  pos i t i f ;  

1 M. GEIGER-HUBER et H. HUBER, Exper. 1, 26 (1945). 
2 P. E. PILET, Act. Soc. helv. Sci. nat., Lausanne 1'29, 155 (1950); 

Bull. Soc. vaud. Sci. nat. 65, 197 (195~2); 65, 409 (1953) - P.E.  
PILET et W. WURGLER, Bull. Soe. vaud. Sei. nat. 65, 317 (1953). 

I V.-Discussion et rdsumd 

Nous  r e p r e n d r o n s  les d i f f6 ren t s  p o i n t s  de ce travail: 

1 ° Les  p l a n t e s  de l'Euphorbia Cyparissias parasit~es 
p a r  l ' U r o m y c e s  Pisi p r 6 s e n t e n t  u n  c e r t a i n  nombre  de 
t r o u b l e s  m o r p h o l o g i q u e s :  t iges  n o n  ramif i6es ,  plus 
longues ,  p lus  gr61es e t  p lus  r 6 s i s t a n t e s  - feuilles plus 
cour tes ,  p lus  larges,  p lus  ~paisses,  j a u n e  pale ,  en forme 
de cui l ler  e t  t o m b a n t  p r 6 m a t u r 6 m e n t  - castration 
f lorale.  

2 ° L ' a l l o n g e m e n t  es t  m o i n s  r a p i d e  p o u r  les feuilles 
p a r a s i t 6 e s  que  p o u r  les au t r e s .  

3 ° Les  feuil les pa ra s i t 6e s  s o n t  p lus  r i ches  en  hormones 
e t  elles c o n s e r v e n t  p lus  l o n g t e m p s  c e t t e  concentration 
61ev6e que  les feuil les sa ines  qui,  avec  le t e m p s ,  perdent 
u n e  p a t t i e  de leurs  aux ines .  

4 ° T ra i t6es  p a r  des aux ines ,  les t iges  malades  de- 
v i e n n e n t  g 6 o t r o p i q u e m e n t  p o s i t i v e s ;  on  p e u t  inter- 
p r 6 t e r  c e t t e  i n v e r s i o n  p a r  u n e  t r o p  fo r t e  concentrat ion 
(dose s u s o p t i ma l e )  d ' a u x i n e s  due  a la  p r6sence  du cham- 
p i g n o n  pa ra s i t e .  

5 ° Ec la i r6es  p a r  des  r a d i a t i o n s  u l t r a -v io le t t e s ,  les 
t iges  p a r a s i t 6 e s  p r 6 s e n t e n t  u n  p h o t o t r o p i s m e  n6gatif, 
p h 6 n o m ~ n e  q u ' o n  p e u t  auss i  e x p l i q u e r  p a r  le t a u x  61evb 
en  h o r m o n e s  des  p l a n t e s  m a l a d e s .  

6 ° Mais  u n  p o i n t  d6j/~ s ignal6  (PILET 1) res te  encore 
r6soudre .  On p e u t  se d e m a n d e r  qu ' e l l e  e s t  l 'origine de 
c e t t e  p r o d u c t i o n  d ' a u x i n e s  d a n s  la  feuille.  Plusieurs 
thSses  d o i v e n t  8 t re  env i sag6es :  
a) Le  c h a m p i g n o n  f a b r i q u e  des  a u x i n e s  qu i  augmen- 

t e n t  la  c o n c e n t r a t i o n  e n  h o r m o n e s  des  t issus  para- 
sit6s. 

b) L a  p l a n t e  m a l a d e  r6ag i t  en  f a b r i q u a n t  des auxines 
en  excSs. 

c) Le  pa ras i t e ,  en  61abo ran t  des  corps  sp6ciaux ,  assure- 
r a i t  l ' a c t i v a t i o n  de p r6 cu r s eu r s  d ' a u x i n e s .  

Ce p r o b l ~ m e  n e  se ra  v r a i s s e m b l a b l e m e n t  r6solu que 
p a r  l ' 6 t u d e  b i o c h i m i q u e  du  p h 6 n o m ~ n e  e t  grace k la 
c u l t u r e  p u r e  de l'Uromyces. 

P. E. PILET 

Institut de Botanique, Universitd de Lausanne, le 
$ ddcembre J952. 

Summary 
L e a v e s  of Euphorbia p a r a s i t i s e d  w i t h  Uromyces are 

r i c h e r  in  h o r m o n e s ,  a n d  r e t a i n  t h i s  h i g h  concentration 
longer ,  t h a n  t h e  h e a l t h y  l eaves  w h i c h  g r a d u a l l y  lose a 
p a r t  of t h e i r  aux ines .  W h e n  t r e a t e d  w i t h  growth  sub- 
s t ances ,  t h e  d i seased  pedic les  b e c o m e  pos i t ive ly  ge0- 
t rop ic .  T h i s  i n v e r s i o n  m a y  be  e x p l a i n e d  b y  the  presence 
of a n  excess ive  c o n c e n t r a t i o n  of a u x i n e s  due to the 
p a r a s i t i c  fungus .  T h e  s a m e  pedicles ,  a f t e r  ultra-violet 
i r r a d i a t i o n ,  s h o w  a n e g a t i v e  p h o t o t r o p i s m ,  a phenomenon 
w h i c h  m i g h t  a lso be  e x p l a i n e d  b y  t h e  h igh  level of 
h o r m o n e s  in  t h e  d i seased  p l a n t s .  

1 p. E. PILET, Bull. Soc. bot. suisse 62, 269 (1952). 
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The  q u e s t i o n  s t i l l  r e m a i n s :  w h a t  is t h e  e x a c t  source  
of t he se  a u x i n e s  ? Since a b i o c h e m i c a l  s t u d y  of  t h e  
p h e n o m e n o n ,  w h i c h  m i g h t  be  u n d e r t a k e n  b y  m e a n s  of 
a pure  c u l t u r e  of u r o m y c e s ,  h a s  as ye t  n o t  b e e n  a t e m p t -  
ed, i t  is a t  p r e s e n t  o n l y  poss ib le  to  sugges t  a h y p o t h e s i s  : 
(a) t h a t  t h e  f u n g u s  m a k e s  t h e  a u x i n e s  f r o m  w h i c h  t h e  
level of t h e  a u x i n e s  in  t h e  p a r a s i t i s e d  t i s sues  is aug-  
men ted ,  or  (b) t h a t  t h e  d i seased  p l a n t  r e a c t s  b y  m a k i n g  
an excess  of aux ines ,  or  (c) t h a t  t h e  pa ras i t e ,  b y  t h e  
fo rma t ion  of specia l  bodies ,  causes  t h e  a c t i v a t i o n  of t h e  
precursors  of t h e  aux ines .  

Comparative Antifibromatogenic Action of 
Progesterone and A 11-dehydroprogesterone 

A m o n g  t h e  d i f f e r en t  d e r i v a t i v e s  of p r o g e s t e r o n e  w i t h  
a doub le  b o n d  d l l - d e h y d r o p r o g e s t e r o n e  offers  a spec ia l  
interest .  W h e n  f i r s t  p r e p a r e d  (SHOPPEE a n d  REICH- 
STEIN1; HEGNER a n d  REICHSTEIN2; VON EOW a n d  
REICHSTEIN 3) i t  was  f o u n d  to  be  p r o g e s t a t i o n a l ;  b u t  due  
to the  sma l l  q u a n t i t i e s  of t h e  c o m p o u n d  t h e n  ava i l ab le ,  
no e x a c t  k n o w l e d g e  a b o u t  i t s  p r o g e s t a t i o n a l  p o t e n c y  
was o b t a i n e d .  More  r e c e n t l y  t h e  g r o u p  of WETTSTEIN 
(MEYSTRE et al.*) were  successful  in  p r e p a r i n g  t h e  A 11 
c o m p o u n d  in  l a rge r  q u a n t i t i e s ;  t h e  A 11 c o m p o u n d  was  
shown to  be 3 t i m e s  as p r o g e s t a t i o n a l  as p r o g e s t e r o n e  in 
the r a b b i t  t es t .  T h u s  t h e  A 11 c o m p o u n d  a p p a r e n t l y  is t he  
most a c t i v e  " g e s t a g e n " ,  to  use MIESCHER'S 5 t e r m i n o l o g y .  

P r o g e s t e r o n e  is k n o w n  so fa r  to  be  t h e  m o s t  p o t e n t  
a n t i f i b r o m a t o g e n  (LiPscI~UTZ a n d  VARGASe ; LIPSClJUTZ 
et al.~; LIPSCHUTZS). H o w e v e r ,  a n t i f i b r o m a t o g e n i c  
po tency  is n o t  c o n c o m i t a n t  w i t h  p r o g e s t a t i o n a l  p o t e n c y ;  
when t h e  p r o g e s t a t i o n a I  p o t e n c y  of a n d r o g e n s  is in-  
creased b y  s u b s t i t u t i o n s  a t  CI7 t h e i r  a n t i f i b r o m a t o g e n i c  
potency  does  n o t  inc rease  c o r r e s p o n d i n g l y  (LIPSCHUTZg; 
LIPSCHUTZ et al.lO; LIPSCrtUTZg). C o m p o u n d s  of m o r e  or  
less e q u a l  p r o g e s t a t i o n a l  p o t e n c y  m a y  d i f fe r  v e r y  con-  
s iderably  as t o  t h e i r  a n t i f i b r o m a t o g e n i c  p o t e n c y  as, for  
instance,  m e t h y l d i h y d r o t e s t o s t e r o n e  a n d  e t h i n y l a n d r o -  
stenediol  (IGLESIAS e t a l . l l ;  see also MASSON a n d  SELyElZ). 
Thus i t  s e e m e d  of cons ide r ab l e  i n t e r e s t  to  e x a m i n e  t h e  
following two  q u e s t i o n s :  (1) will  t h e  A 11 c o m p o u n d  
share w i t h  p r o g e s t e r o n e  t h e  f a c u l t y  to  p r e v e n t  oes t ro -  
gen- induced  a b d o m i n a l  f ib ro ids  in  t h e  g u i n e a - p i g ;  a n d  
(2) will t h e  a n t i f i b r o m a t o g e n i c  p o t e n c y  of t h e  A 11 
compound  inc rease  w i t h  t h e  p r o g e s t a t i o n a l  one  ? 

E x p e r i m e n t s . - - T h e  r e su l t s  o b t a i n e d  w i t h  30 c a s t r a t e d  
female gu inea -p igs  r ece iv ing  s i m u l t a n e o u s l y  o e s t r a d i o l  
and t h e  A 11 c o m p o u n d  are  s u m m a r i z e d  in  t h e  Tab le .  

1 c. W. SHOPPEE and T. REICHSTEIN, Helv. chim. Acta 24, 351 
(1941). 

2 p. HEGNER and T. REICHSTEIN, Helv. chim. Acta 26,715 (1953). 
8 j .  yon Euw and T. REICHSTEIN, Helv. chim. Acta 29, 654 

(1946). 
4 CH. MEVSTRE, E. TscnoPP, and A. WETTSTEIrZ, Helv. ehim. 

Aeta 31, 1463 (1948). 
5 K. MIESCnER, Ree. Progr. Horm. Res. 3, 47 (1948). 
e A. LIPSCHUTZ and L. VARGAS, Endocrinology 28, 669 (1941). 
7 A. LIPSCHUTZ, S. BRUZZONE, and F. FUEHZALIDA, Cancer 

Research 4, 179 (1944). - A. LIPSCHUTZ and M. MAASS, Cancer Res. 
4, 18 (1944). 

8 A. LIPSCHUTZ, Steroid Hormones and Tumors (Williams & Wil- 
kins, Baltimore, 1950), p. 133-135. 

9 A. LIPSCHOTZ, Exper. 2, 11 (1946). 
10 A. LIPSCHUTZ, R. IGLESIAS, S. BRUZZONE, F. FUENZALIDA, and 

A. RI~SCO, Acta Unio Int. Cancer 6, 85 (1948). 
11 R. IGLESIAS, A. LIPSCHUTZ, and E. MARDONES, Nature (London) 

167, 235 (1951). 
13 G. MASSOr~ and H. SELYE, J. Pharmacol. Exp. Ther. 84, 46 

(1945). 

The  A ix c o m p o u n d  was  a b s o r b e d  f r o m  s u b c u t a n e o u s l y  
i m p l a n t e d  pel lets ,  or  t ab l e t s ,  of 15 to  22 m g  e a c h ;  in  
e x p e r i m e n t s  w i t h  sma l l e r  q u a n t i t i e s  ha l f  a t a b l e t  was  
used,  or  t a b l e t s  c o n t a i n i n g  4 0 %  of t h e  specif ic  s t e ro id  
a n d  6 0 %  of choles te ro l .  A b s o r p t i o n  f rom m i x e d  pe l le t s  
was  c a l c u l a t e d  on  t h e  a s s u m p t i o n  of n o n  se lec t ive  ab -  
s o r p t i o n ;  a b s o r p t i o n  pe r  d a y  was  o b t a i n e d  b y  d i v i d i n g  
loss of w e i g h t  of t h e  d r i ed  pe l le t  b y  t h e  n u m b e r  of d a y s  
(for t h e  e r ro r s  i m p l i e d  see FUENZALIDA1; FUENZALIDA 
a n d  LIPSCHUTZ2). F o r  g r e a t e r  de ta i l s  in  t he  p r e s e n t  ex-  
p e r i m e n t  see t h e  f o o t n o t e s  of t he  Tab le .  Oes t r ad io l  was  
a b s o r b e d  f rom pe l le t s  of 13 to  20 mg ;  a b s o r p t i o n  was  of 
28 to  72 pg  pe r  day .  

A n  e x p e r i m e n t  w i t h  32 a n i m a l s  r ece iv ing  p r o g e s t e r o n e  
ha s  b e e n  used  for c o m p a r i s o n .  A b s o r p t i o n  of oe s t r ad io l  
was  of 26 to  66 pg  pe r  day .  Two g r o u p s  of o lder  exper i -  
m e n t s  w i t h  24 a n i m a l s  r ece iv ing  sma l l  q u a n t i t i e s  of 
p r o g e s t e r o n e  (LIPSCHUTZ et al. 3) were  also a d d e d .  The  
g r o u p s  P r o g e s t e r o n e - V I  a n d  V I I  are  d i s t a n t  of no  less 
t h a n  10 yea r s  f rom one  a n o t h e r ;  s t e ro ids  of d i f f e ren t  
c h e m i c a l  c o n c e r n s  h a v e  been  used.  H o w e v e r ,  r e su l t s  
were fu l ly  c o i n c i d e n t  in  these  2 g r o u p s  : an  a n t i f i b r o m a t o -  
genic  e f fec t  was  o b t a i n e d  w i t h  t h e  sma l l  q u a n t i t i e s  of 
p r o g e s t e r o n e  a b s o r b e d  in t he se  2 g roups .  R e s u l t s  were  
n o t  in fe r io r  to  t hose  in g roups  P r o g e s t e r o n e - I ,  I I ,  I I I ,  
a n d  V. T h e  a n t i f i b r o m a t o g e n i c  t h r e s h o l d  q u a n t i t y  of 
p r o g e s t e r o n e  was t h u s  a b o u t  13 to  20/~g.  

W i t h  1 pe l le t  of t he  p u r e  A 11 c o m p o u n d  as in  g r o u p  I I I  
a n  a b s o r p t i o n  of a b o u t  100 /~g pe r  d a y  was  o b t a i n e d ,  i.e. 
a b s o r p t i o n  r a t e  was  c o n s i d e r a b l y  sma l l e r  t h a n  w i t h  
p r o g e s t e r o n e :  1.57 pg  of A 11 pe r  m m 2 / d a y ,  a g a i n s t  4.4 
/~g of p r o g e s t e r o n e  ( the  a v e r a g e  for  p r o g e s t e r o n e  is 3-3; 
see FUENZALIDA1; FUENZALIDA a n d  LIPSCHOTZ*). The  
a n t i f i b r o m a t o g e n i c  e f fec t  was  i d e n t i c a l  w i t h  t h a t  of 
s imi l a r  q u a n t i t i e s  of p roges t e rone .  W i t h  q u a n t i t i e s  of 
t h e  A 11 c o m p o u n d  s o m e w h a t  a b o v e  t h e  p r o g e s t e r o n e  
t h r e s h o l d  as in  g r o u p  V, r e su l t s  w i t h  t h e  A 11 c o m p o u n d  
were  less secure ;  t h e r e  was  I a n i m a l  w i t h  t u m o u r s  (see 
coeff ic ient  Qz-3). T h e  nodu l e s  " a p i c a l "  were  in t h i s  a n i m a l  
n o t  of t h e  c o m m o n  f ib ro id  or d e s m o i d  t y p e  of oe s t rogen -  
i n d u c e d  a b d o m i n a l  t u m o u r s  b u t  l e i o m y o m a t a  of t h e  
m e s o s a l p i n x  ; t h e y  were  s imi l a r  to  t h e  l e i o m y o m a  p i c t u r e d  
in F i g u r e  16A in LIPSCHUTZ* a n d  i n c l u d e d  W o l f f i a n  
t u b u l e s .  T h e  g r e a t e r  r e s i s t a n c e  of t h e  o e s t r o g e n - i n d u c e d  
l e i o m y o m a  a g a i n s t  t h e  A 11 c o m p o u n d  is of i n t e r e s t ;  so 
f a r  u t e r i n e  l e i o m y o m a  in w o m e n  ha s  n o t  b e e n  m a d e  to  
d i m i n i s h  u n d e r  t h e  in f luence  of p r o g e s t e r o n e  (SEGALOFF 
el al.5). 

W i t h  q u a n t i t i e s  b e n e a t h  t h e  p r o g e s t e r o n e  t h r e s h o l d  
(g roup  V I I I )  a n t i f i b r o m a t o g e n i c  a c t i o n  was  s o m e w h a t  
m o r e  p r o n o u n c e d  w i t h  t h e  A 11 c o m p o u n d .  H o w e v e r ,  
m u c h  s t ress  c a n n o t  be  la id  on  t h i s  d i f fe rence  on  a c c o u n t  
of t h e  g r e a t  v a r i a t i o n  of r e su l t s  in  s imi l a r  e x p e r i m e n t s ;  
l ikewise,  a b s o r p t i o n  f igures  a re  p r o b a b l y  less e x a c t  w i t h  
s u c h  s m a l l  q u a n t i t i e s  t h a n  w i t h  l a rge r  q u a n t i t i e s .  I ndeed ,  
t h e  d i f fe rence  b e t w e e n  A n - V I I I  a n d  t h e  c o n t r o l  in  I X  
was  v e r y  cons ide rab le .  B u t  aga in ,  t h e  t u m o r a l  e f fec t  in  
c o n t r o l  g r o u p s  is in  gene ra l  n o t  so g r e a t  ax.in t he  p r e s e n t  
case ;  a n  a v e r a g e  of 4 to  5 is t h e  rule .  

E l s e w h e r e  we h a v e  a t t r a c t e d  a t t e n t i o n  to  t h e  f ac t  t h a t  
e v e n  w i t h  a m u l t i p l e  of t h e  t h r e s h o l d - - a b o u t  t h e  20-fold 
in  ou r  e x p e r i m e n t s  w i t h  p r o g e s t e r o n e - - i n h i b i t i o n  of t h e  
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