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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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Comparative results with the antifibromatogenic action of progesterone (32 animals) and of A1Ldehydroprogesterone (30 animals).- 
24 animals with progesterone belonging to older work also have been added. 

Groups 

Progesterone 1 
I 

I I  
I I I  
IV 
V 

VI 
VI I  4 

V I I I  4 

A n-dehydroprogesterone3 
I I I  
IV 
V 

VI 
VI I  

VI I I  
I X  

No. of 
animals 

12 
5 

12 
12 

12 
8 

Steroid per day 
Pg 

28d (255-306) 
ld4 (126-176) 
92 (83-108) 

32 (21-47) 
75 (13-19) 
15 (13-24) 
9 (5-12) 

102 (90-106) 
6d (56-70) 
32 (27-37) 

8 (5-12) 
0 

Fibrous Tumoural Effect S 

1-3 (1-1.5) 
1.3 (1-1.5) 
1.0 (1-1) 

1.4 0-5-1.5) 
1-g (1-1.5) 
1.5 (1.5-1-5) 
3.6 (1.5-8) 

7.3 (1-1.5) 
1.5 (1-2) 
1.9 (1-2) 

2.3 (0"5-6) 
6.3 (3-11) 

Coeffi- 
cient 2 
~9--3 

0 
0 
0 
1.0 

0 
0 
0.25 

0.3 
2.1 

Uterine weight 
gm 

1-1 (0-5-1-5) 
1.5 (1.1-2-2) 
1.5 (1-0-2-3) 

2.1 (0.9-2.5) 
2.5 (1-8-3.1) 
2.9 (i.7-5-1) 
3.2 (1-9-5-2) 

1.6 (0.9-2.5) 
2.1 (1.6-3.7) 
2.2 (1-4-3-2) 

2.9 (1.7-5.3) 
5.1 (2.8-9-8) 

1 1, 1/2, and 1~ pellet of pure progesterone in I, II, and III;  1, ½, 
or 1~ mixed pellet in V to VIII. 

2 A. LIPSCHUTZ and M. MAASS, Cancer Res. 4, 18 (1944). 
3 1 and ~z pellet of pureA n compound in III  and IV; 3 mixed 

pellets in V; I or 2 mixed pellet in VIII. 
4 These two groups belong to work formerly published (LIPSEHUTZ 

et al., 1944) and are given for comparison. Group VI and VII are 

coincident as to quantities absorbed per day. It  will be seen how 
greatly actual results coincide with those in experiments made 10 
years ago. It may be seen also how satisfactorily our classification 
though arbitrary is working; classification of results of these older 
experiments has been made anew and produced the same figures as 
before: 1.5 instead ot 1-4, and 3.6 instead of 3.4. 

f i b rous  e f fec t  is n o t  a c o m p l e t e  one  (see d i scuss ion  in  
LIPSCHUTZ 1, p. 133--135). T h e  p r e s e n t  r e su l t s  g ive  n e w  
e v i d e n c e  as to  t h i s  (g roup  I). Likewise ,  c o m p l e t e  i n h i b i -  
t i o n  was  n o t  a t t a i n e d  w i t h  t h e  m a x i m a l  q u a n t i t i e s  of 
t h e  A xl c o m p o u n d  used  (g roup  III).  

T h e  c o m p a r a t i v e  a c t i o n  of t h e  t w o  g e s t a g e n s  on  t h e  
u t e r u s  a lso de se rves  i n t e r e s t .  P r o g e s t e r o n e  c o u n t e r a c t s  
t h e  o e s t r o g e n - i n d u c e d  inc rease  of u t e r i n e  weigh t .  As t h e  
v a g i n a l  e n t r a n c e  b e c o m e s  c losed u n d e r  t h e  i n f l uence  of 
p r o g e s t e r o n e  t h e s e  s m a l l  u t e r i  m a y  b e c o m e  d i s t e n d e d  
(IGLESlAS et al.~; see also LIPSCHUTZl). All  t h i s  o c c u r r e d  
a lso  w i t h  t h e  A Xl c o m p o u n d .  

W i t h  re fe rence  to  t h e  u t e r i n e  w e i g h t  t h e  fo l lowing  
f i n d i n g  is r e m a r k a b l e .  As seen  f r o m  t h e  t a b l e  t h e  de-  
c rease  of t h e  a n t i f i b r o m a t o g e n i c  e f fec t  was  w i t h  t h e  
t h r e s h o l d  q u a n t i t y  n o t  s m a l l e r  t h a n  w i t h  t h e  l a r g e s t  
q u a n t i t i e s  u sed ;  o n  t h e  c o n t r a r y ,  q u a n t i t i e s  l a rge r  t h a n  
t h e  t h r e s h o l d  q u a n t i t y  a re  n e c e s s a r y  t o  c o u n t e r a c t  t h e  
a b n o r m a l  i nc rease  of  t h e  u t e r i n e  weigh t .  Th i s  a g a i n  
app l ies  b o t h  to  p r o g e s t e r o n e  a n d  to  t h e  A l l  c o m p o u n d .  

Steroids were very generously supplied by Dr. A. WETTSTEX~, 
Ciba, Basel (An-dehydroprogesterone); by Drs. A. v~rHITE, Director 
of Research, and I. V, SOLLI~S, Director, Chemical Specialities, 
New York, and Syntex, M6xico (progesterone and oestradiol). Cordial 
thanks are due to them. 
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Zusammen[assung 

Gle ich  P r o g e s t e r o n  b e s i t z t  a u c h  das  A 11_Dehydropr0. 
g e s t e r o n  s t a r k e  a n t i f i b r o m a t o g e n e  W i r k u n g ,  das  heisst 
die F / ih igke i t ,  die E n t w i c k l u n g  des  d u r c h  Oes t rad io l  beim 
M e e r s c h w e i n c h e n  e r z e u g t e n  F i b r o m s  d e r  Abdominal-  
se rosa  zu v e r h i n d e r n .  Die  h i e r zu  b e n S t i g t e n  Mengen des 
A l l - D e h y d r o p r o g e s t e r o n s  b e t r u g e n ,  wie b e i m  Proge- 
s t e ron ,  b loss  wenige  M i k r o g r a m m e  p ro  Tag ,  w e n n  aus sub- 
k u t a n e n  T a b l e t t e n  a b s o r b i e r t .  Die  F r a g e ,  ob  mi t  der 
g r6sse ren  p r o g e s t a t i v e n  W i r k u n g  des  A Xl-Dehydropro - 
ge s t e rons  a u c h  e ine  gr6ssere  a n t i f i b r o m a t o g e n e  Wirkung 
e i n h e r g e h t ,  b l e i b t  e i n s twe i l en  offen.  A u c h  die durch 
Oes t r ad io l  e r zeug te  a b n o r m e  V e r g r 6 s s e r u n g  des Uterus 
w i rd  wie m i t  P r o g e s t e r o n  so a u c h  m i t  A lX-Dehydropr0 - 
g e s t e r o n  v e r r i n g e r t .  D ie  A b s o r p t i o n s g e s c h w i n d i g k e i t  des 
A 1 1 - D e h y d r o p r o g e s t e r o n s  is t  u m  m e h r  als  das  Doppelte 
ge r inge r  als  d ie jen ige  des P r o g e s t e r o n s ,  

Die Bee in f lus sung  der Fruktoseaufnahme  des 
i so l ierten Zwerchfe l l s  durch Insulin 

Aus  f o l g e n d e n  U n t e r s u c h u n g e n  e r g i b t  sich, dass der 
U m s a t z  v o n  F r u k t o s e  wen ige r  i n su l inabhAng ig  ist als 
de r j en ige  v o n  G lukose :  

1. D e r  o x y d a t i v e  A b b a u  CX4-markier ter  Fruktose 
d u r e h  L e b e r s c h n i t t e  a l l o x a n d i a b e t i s c h e r  u n d  gesunder 
R a t t e n  ze ig t  k e i n e n  U n t e r s c h i e d ,  w / ih r end  die Glukose- 


