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Wie  F a r b w e c h s e l v e r s u c h e  m i t  de r  S a n d g a r n e l e  
(Crangon crangon) zeig ten ,  i s t  de r  g e f u n d e n e  p o s i t i v  m y o -  
t r o p e  ~¥ i rks to f f  m i t  d e m  F a r b w e c h s e l h o r m o n  d e r  Cru-  
s t a ceen  nicht i d e n t i s c h :  G a r n e l e n ,  die a n  weissen,  
s c h w a r z e n  u n d  m i t t e l h e l l e n  U n t e r g r u n d  a n g e p a s s t  wa-  
ren,  w u r d e n  E l u a t e  d e r  m y o t r o p  w i r k s a m e n  Zone  1 in-  
j i z ie r t .  Die  Tiere  z e i g t e n  ke ine  F a r b v e r ~ n d e r u n g e n .  

Z u m  Verg le i ch  w u r d e n  aus  A u g e n s t i e l e x t r a k t e n  v o n  
Crangon C h r o m a t o g r a m m e  u n t e r  d e n s e l b e n  B e d i n g u n -  
gen,  wie fi ir  Astacus b e s c h r i e b e n ,  en t w i cke l t ,  Diese  
C h r o m a t o g r a m m e  s ind  d e n j e n i g e n  y o n  Astacus gle ich  
ode r  z u m i n d e s t  s eh r  /~hnlich. Sie f~.rben s ich  m i t  den -  
s e lben  R e a g e n z i e n  in  g le i che r  Weise  an,  u n d  die S u b -  
s t a n z e n ,  d ie  be i  Astacus n i c h t  n a c h w e i s b a r  waren ,  wur -  
d e n  h i e r  ebenfa l l s  n i c h t  g e f u n d e n .  A u c h  die  R v - W e r t e  
d e r  e i n z e l n e n  Z o n e n  s c h e i n e n  bei  b e i d e n  A r t e n  f ibere in-  
z u s t i m m e n .  J e d o c h  i s t  die A n z a h l  de r  Ver suche ,  die m i t  
Crangon d u r c h g e f t i h r t  w e r d e n  k o n n t e n ,  zu ger ing,  u m  
h i e r  b i n d e n d e  A u s s a g e n  zu m a c h e n .  

U m  e inen  w e i t e r e n  E i n b l i c k  in  die c h e m i s c h e  N a t u r  
des  W i r k s t o f f e s  zu gewinnen ,  w u r d e n  E l u a t e  de r  Zone 1 
48 h in 5n  Salzs~Lure g e k o c h t  u n d  d a n n  in  e i n e m  2 d i m e n -  
s i ona l en  C h r o m a t o g r a m m  en t w i cke l t .  Es  w u r d e  h i e r b e i  
n a c h  d e r  M e t h o d e  v o n  ZAHN s v o r g e g a n g e n .  Dieses  
2 d i m e n s i o n a l e  C h r o m a t o g r a m m  zeigte  6 F lecke ,  d e r e n  
c h e m i s c h e  K o n s t i t u t i o n  n o c h  n i c h t  n ~ h e r  b e s t i m m t  
wurde .  J e d o c h  g e h t  a n s  d iesen  V e r s u c h e n  h e r v o r ,  da s s  
d e r  m y o t r o p  w i r k s a m e  B e s t a n d t e i l  des  A u g e n s t i e l -  
e x t r a k t e s  e ine  V e r b i n d u n g  ist ,  die aus  m e h r e r e n  A m i n o -  
s / iu ren  b e s t e h t .  E s  h a n d e l t  s ich  also h G c h s t w a h r s c h e i n -  
l ich  u m  ein  P e p t i d .  

Line ausffihrliche Bespreehung der Versuehe und ihrer Ergebnisse 
wird an anderer Stelle erfolgen. 

G. KOLLER u n d  H.  KUHNEN 

Zoologisches Ins/i/ut der Universittit des Saarlandes, 
Saarbriicken, den 79. Dezember 7956. 

Summary  

T h e  d e t e c t i o n  of t w o  m y o t r o p i c  s u b s t a n c e s  in  t h e  
e y e s t a l k  a n d  t h e  b r a i n  of t h e  c r a y f i s h  A stacus astacus a n d  
t h e  s h r i m p  Crangon crangon was desc r ibed  2. B o t h  s u b s t a n -  
ces h a v e  a n  a c t i o n  on  t h e  i so l a t ed  i l e u m  of t h e  g u i n e a  
pig. T h e  s u b s t a n c e  e x t r a c t e d  f r o m  t h e  e y e s t a l k  has  a 
pos i t i ve  m y o t r o p i c  one,  t h e  s u b s t a n c e  e x t r a c t e d  f r o m  
t h e  b r a i n  a n  i n h i b i t i n g  one.  

F u r t h e r  a m e t h o d  is g i v e n  for  t h e  s e p a r a t i o n  a n d  
p u r i f i c a t i o n  of t h e  p o s i t i v e  m y o t r o p i c  s u b s t a n c e  of t h e  
e y e s t a l k  b y  p a p e r - c h r o m a t o g r a p h y .  

Primary Cancer of the Liver in Rats 
after Subcutaneous  Implantat ion of Pellets of  

Progesterone and Testosterone Propionate 

T h e  o b j e c t  of t h i s  c o m m u n i c a t i o n  is to  r e p o r t  t h e  
d e v e l o p m e n t  of p r i m a r y  h e p a t o c e l l u l a r  c a r c i n o m a  of t h e  
l iver  in  c a s t r a t e d  f ema le  r a t s  i m p l a n t e d  s u b c u t a n e o u s l y  
w i t h  pe l le t s  of t e s t o s t e r o n e  p r o p i o n a t e  a n d  p roges t e rone .  

D u r i n g  a r e c e n t  i n v e s t i g a t i o n  i n to  t h e  r e l a t i o n  of d ie t  
to  t h e  inc idence  of s p o n t a n e o u s  t u m o u r s  in  o u r  s t r a i n  
of r a t ,  t h e  ova r i e s  of aged  f ema le  r a t s ,  r e ce iv ing  a d ie t  
w h i c h  inc reased  s ign i f i c an t l y  t he  f r e q u e n c y  of u t e r i n e  

cancers ,  o f t en  c o n t a i n e d  la rge  c o r p o r a  lu tea ,  t h e  func t ion  
of w h i c h  was  n o t  r e f l e c t ed  b y  t h e  s t a t e  of t h e  v a g i n a  or 
u t e ru s .  I n  v i ew  of t h e  p r e s e n c e  of a la rge  i n t e r s t i t i a l  body 
on  t h e  o v a r y ,  t o g e t h e r  w i t h  t h e  c o r p o r a  l u t ea ,  i t  was 
s u s p e c t e d  t h a t  t h e  u t e r i n e  a n d  v a g i n a l  r e a c t i o n s  were 
t h e  c o n s e q u e n c e  in p a r t  of t h e  c o m b i n e d  effects  of 
v a r i a b l e  a m o u n t s  of p r o g e s t e r o n e  a n d  of a n d r o g e n .  The 
pos s ib i l i t y  was  t h e r e f o r e  e n t e r t a i n e d  t h a t  prolonged 
s t i m u l a t i o n  w i t h  p r o g e s t e r o n e  a n d  t e s t o s t e r o n e  m i g h t  in 
some  w a y  be  c a u s a l l y  r e l a t e d  to  t h e  i n c r e a s e d  incidence 
of u t e r i n e  c a n c e r  o b s e r v e d  in o u r  e x p e r i m e n t a l  rats. 
Acco rd ing ly ,  t h i s  p o s s i b i l i t y  was  t e s t e d  expe r imen ta l l y .  

A g r o u p  of 11, s ix -week  o ld  f e m a l e  ra t s ,  were  cas t r a t ed  
a n d  i m m e d i a t e l y  t h e r e a f t e r  i m p l a n t e d  s u b c u t a n e o u s l y  
w i t h  t w o  pel le ts ,  one  of p r o g e s t e r o n e  (8 to  10 mg) and 
one  of t e s t o s t e r o n e  p r o p i o n a t e  (8 to  10 mg).  T h e  pellets 
were  p r e p a r e d  in a spec ia l  m o u l d  f rom t h e  pure ,  crystal-  
l ine  h o r m o n e s .  As soon  as  p a l p a t i o n  r e v e a l e d  a marked  
dec rease  in  t h e  size of e i t h e r  pel le t ,  a f u r t h e r  pe l l e t  was 
i m p l a n t e d  whi le  t h e  r a t  was  u n d e r  e t h e r  anaes thes ia .  
T h e s e  r a t s  r ece ived  t h e  s a m e  r a t i o n  as fed ou r  stock 
a n i m a l s  1. 

S i x  of t h e  r a t s  d ied  f r o m  v a r i o u s  causes  b e t w e e n  the 
l l 2 t h  a n d  543 r d  d a y s  of t h e  e x p e r i m e n t .  A p a r t  from 
r e p r o d u c i n g  t h e  u t e r i n e  a n d  v a g i n a l  p i c t u r e s  observed 
in  t h e  r a t s  u sed  for  t h e  d i e t a r y  e x p e r i m e n t s  men t ioned  
a b o v e ,  n o  n o t e w o r t h y  r e a c t i o n s  were  d e t e c t e d .  

I n  one  of  t h e  f ive  s u r v i v i n g  r a t s  a g r e a t l y  enlarged 
l iver  was  p a l p a t e d  on  t h e  6 9 6 t h  d a y  a f t e r  t h e  imp lan ta -  
t i o n  of t h e  pel le ts .  T h e  a n i m a l  was  k i l led  a n d  a large 
t u r n o u t  was  f o u n d  in t h e  lef t  m e d i a n  lobe  w i t h  mult iple  
s e c o n d a r y  n o d u l e s  in  t h e  o t h e r  lobes.  Histological  
e x a m i n a t i o n  disc losed t h e  t u m o u r  to  be  a p r i m a r y  liver 
c a n c e r  of t h e  h e p a t o c e l l u l a r ,  t r a b e c u l a r  v a r i e t y .  The 
m a i n  p o r t a l  ve in  in t h e  h i l u m  c o n t a i n e d  masses  of t umour  
cells a n d  t h i s  was  a p p a r e n t l y  r e s p o n s i b l e  for  widespread 
i n t r a h e p a t i c  d i s s e m i n a t i o n .  P a l p a t i o n  of t h e  abdomen  
of t h e  4 r e m a i n i n g  r a t s  d i sc losed  t h e  p r e s e n c e  of ano the r  
l ive r  t u r n o u t  in  one  r a t  w h i c h  p r o v e d  on  microscopic 
e x a m i n a t i o n  a lso  t o  b e  a n  h e p a t o c e l l u l a r  carc inoma,  
Macroscop iea l ly ,  t h i s  t u m o u r  was  2 c m  in  d i a m e t e r  and 
was  con f ined  to  t h e  lef t  l a t e r a l  lobe.  T h e  r e s t  of the 
l iver  a p p e a r e d  n o r m a l .  No t u m o u r s  were  f o u n d  at 
l a p a r o t o m y  in t h e  o t h e r  3 ra ts ,  w h i c h  a re  st i l l  a l ive.  

T h e  o c c u r r e n c e  of two  cases of p r i m a r y  l iver  cancer  in 
t h i s  sma l l  series of r a t s  is h i g h l y  s i g n i f i c a n t  for  t h e  follow- 
ing  r e a s o n s :  (a) CURTIS a n d  BULLOCK * f o u n d  only  1 
b e n i g n  ' h e p a t o m a '  in  2450 r a t s  s u r v e y e d  d u r i n g  their 
s t u d y  of t u r n o u t s ,  (b) in  1954 we ~ r e p o r t e d  o u r  fai lure  to 
p r o d u c e  l i ve r  c a n c e r  b y  m e t h o d s  o t h e r  t h a n  t hose  re- 
q u i r i n g  t h e  use  of ca r c inogens ,  d e s p i t e  t h e  f ac t  t h a t  we 
h a d  i n d u c e d  m a n y  va r i e t i e s  of l ive r  p a t h o l o g y  in several 
h u n d r e d s  of r a t s ;  (c) in  a spec ia l  s t u d y  of spon taneous ly -  
o c c u r r i n g  t u m o u r s  in  a p p r o x i m a t e l y  1500 r a t s  in  our 
c o l o n y  we d id  n o t  f i nd  a s ingle  case  of p r i m a r y  liver 
c ance r ;  (d) GUt~RIN 4 c o m m e n t e d  on  t h e  absence  of 
p r i m a r y  l ive r  c a n c e r  in  16,500 r a t s  i n v e s t i g a t e d .  

The  l iver  t u m o u r s  d e v e l o p i n g  in  o u r  h o r m o n e  t reated 
r a t s  were  n o t  p r e c e d e d  b y  cho lang io- f ib ros i s ,  necrosis  or 
c i r rhos is .  I~owever ,  f ibros is  d i d  o c c u r  b e t w e e n  and 
a r o u n d  t h e  l a rge  c a n c e r o u s  nodules .  In t h e  s a m e  way  as 
f ibros is  of t h e  l i ve r  c a n  b e  d i s s o c i a t e d  f r o m  a n  an teceden t  

1 J.  GILLMAN, C. GILBERT, and I. SPLICE, Cancer a, 494 (1953). 
2 F. D. CORTXS and M. R. BULLOCK, J. Cancer Res. 14, 1 (1930). 
3 j .  GILLMAN and C. GILBERT, Cancer 7, 1109 (195.i). 
4 1~. GUERIN, D. C,, Tumeurs Spontandes des Animaux de Labo- 

ratoire (AmGdGe Legrand 1954). 
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fa t ty  c h a n g e  5, f r o m  necrosis* a n d  f r o m  t h e  excess ive  ac- 
c u m u l a t i o n  of i ron  7 so i t  w o u l d  a p p e a r  n o w  t h a t  p r i m a r y  
liver cancer ,  a t  l e a s t  in  t h e  r a t ,  c a n  a lso  be  d i s soc ia t ed  
from o b s e r v a b l e  necrosis ,  f ibros is  a n d  bi le  d u c t  h y p e r -  
plasia. I n  t h i s  c o n n e c t i o n  i t  s h o u l d  be  m e n t i o n e d  t h a t  
LAws el El. s f o u n d  t h a t ,  a f t e r  f eed ing  a c e t o - a m i n o -  
f luorene t h e  n e o p l a s t i c  t r a n s f o r m a t i o n  in ZYMBAL'S 
gland arose  f r o m  t u b u l e s  w h i c h  d id  n o t  show a n y  an t ece -  
dent  cys t ic  or  o t h e r  p a t h o l o g i c a l  change ,  s u c h  as occurs  
c o m m o n l y  in  t h e  l ive r  be fore  t h e  e m e r g e n c e  of cancer .  
I t  m a y  be  t oo  ea r ly  t o  a s s e r t  t h a t  t h e  e x t e n s i v e  l ive r  
disease, a c c o m p a n i e d  b y  c i r rhos is ,  c o m m o n l y  seen in  t h e  
Afr ican t h r o u g h o u t  t h e  C o n t i n e n t  of Af r i ca  m a y  n o t  
necessari ly  p r e d i s p o s e  t o  l ive r  cancer .  

Since a m a l i g n a n t  n e o p l a s m  a r i s ing  f r o m  t h e  ep i t he -  
l ium of a r e s p i r a t o r y  b r o n c h i o l e  a n d  d i f f e r e n t  f r o m  t h a t  
c o m m o n l y  seen  in  adenos i s  of t h e  l u n g  was  also en-  
coun te red  in  one  of t h e  r a t s  a f f ec t ed  also w i t h  l iver  
cancer, i t  is n o t  u n l i k e l y  t h a t  p r o g e s t e r o n e  a n d  t e s to s -  
terone p r o p i o n a t e  m a y  b e  ab le  to  i n d u c e  c a r c i n o m a  in 
organs o t h e r  t h a n  t h e  l u n g  a n d  t h e  l iver .  I f  t h e  f ind ings  
can be c o n f i r m e d  in  a l a rge r  ser ies  of r a t s  n o w  u n d e r  
inves t iga t ion  in o u r  l a b o r a t o r y ,  a d i f f e r e n t  o r i e n t a t i o n  
may  be  g i v e n  to  t h e  a t t a c k  o n  t h e  e t io logy  of p r i m a r y  
ca rc inoma of t h e  l ive r  in  m a n .  

J .  GILLMAN a n d  CHRISTINE GILBERT 

C. S. I .  R .  Un iver s i t y  N u t r i t i o n  Research Un i t  and  the 
Departments o/ P h y s i o l o g y  and  A n a t o m y ,  Univers i t y  o/ 
the Witwatersrand ,  Johannesburg ,  South  A]rica,  Decem- 
ber 27, 1956. 

Rdsumd  

Le c a r c i n o m e  h ~ p a t o c e l l u l a i r e  du  t y p e  t r a b 6 c u l a i r e  a 
paru d a n s  2 r a t s  su r  5, 745 j o u r s  apr~s  l ' i m p l a n t a t i o n  de 
boule t tes  de  p r o g e s t 6 r o n e  c r i s t a l l i n  e t  de p r o p i o n a t e  de  
tes tos terone ,  p e s a n t  8 ~ 10 m g  chacune . -  U n  de  ces r a t s  
a dTvelopp6 u n  c a r c i n o m e  p r o v e n a n t  de l 'Tpi thTl ium 
d 'une  b r o n c h i o l e  r e sp i r a to i r e .  L ' a b s e n c e  d ' u n e  cho lang io -  
fibrosite an tTcTden te ,  d ' u n e  nTcrose ou d ' u n e  c i r rhose  
hors de l ' e n d r o i t  de la t u m e u r  du  foie chez  les r a t s  soumis  
aux 6preuves  expTr imen ta l e s ,  p e u t  nTcess i ter  u n  n o u v e l  
examen de la  s i gn i f i c a t i on  des 16sions h T p a t i q u e s  c o m m e  
facteur  p r T d i s p o s a n t  au  c a n c e r  chez  l ' h o m m e .  

5 j .  GILLMAN and T. GILLMAN, Perspectives in Human Malnutri- 
tion (Grune and Stratton, 1951). 

6 j .  G1LLMAN, C. GILBERT, and I. SPENCE, Amer. J. Digest Dis. 
I9, 211 (1952). - J. GILLMAN and C. GILBERT, Ann. N. Y. Acad. Sci. 
57, 737 (1954). 

J. GILLMA~ and T. GILLMAU, Perspectives in Human Malnutri- 
tion (Grune and Stratton, 1951); Arch. Path. 40, 239 {1945). 

s j .  O. LAWS, G. RUDALI, R. ROVER, and P. MABILLE, Cancer 
Res. 15, 139 (1955). 

c o n s t a n t  for  t h e  i n t e r a c t i o n  of t h e  d r u g  w i t h  t h e  r e c e p t o r s ,  
wh ich  is in  t he  s imp le s t  case  e q u a l  to  t h e  r ec ip roca l  of  t h e  
d i s soc ia t ion  c o n s t a n t  of t h e  d r u g - r e c e p t o r  c o m p l e x .  T h e  
i n t r i n s i c  a c t i v i t y  (i.E.) is t h e  e f fec t  p e r  u n i t  of d r u g -  
r e c e p t o r  complex .  D r u g s  w i t h  a h i g h  i n t r i n s i c  a c t i v i t y  
on  p a r a s y m p a t h e t i c  r ecep to r s  a re  p u r e  p a r a s y m p a t h o m i -  
met ics ,  t hose  w i th  a n  i n t r i n s i c  a c t i v i t y  zero, a re  c o m p e t i -  
t i ve  a n t a g o n i s t s  of t h e  mime t i c s .  D r u g s  w i t h  a n  i n t e r -  
m e d i a t e  i n t r in s i c  a c t i v i t y  b e h a v e  as p a r a s y m p a t h o m i -  
me t i c s  or  -lyrics, d e p e n d i n g  on  t he  s t a t e  of t h e  r e c e p t o r  
sys t em.  P a r a s y m p a t h o m i m e t i c s  a n d  - lyr ics  h a v e  a f f i n i t y  
to  t h e  same  r ecep to r  s y s t e m .  

I n  a p h y s i c o - c h e m i c a l  sense  t h e  r e a c t i o n  b e t w e e n  
d r u g  a n d  r e c e p t o r  impl ies  a n  i n t e r a c t i o n  b e t w e e n  t h e  
e lec t r ica l  fields i n h e r e n t  to  t h e i r  c h a r g e - d i s t r i b u t i o n s .  N o t  
o n l y  t h e  field i n h e r e n t  to  t h e  k a t i o n i c  a n d  a n i o n i c  s i t e s  
a n d  o t h e r  regions  w i t h  a h i g h  or  low e l e c t r o n  d e n s i t y ,  
b u t  also those  wh ich  u n d e r l y  t he  V a n  de r  WEals  forces  
a n d  h y d r o g e n  b o n d s  h a v e  to  be  t a k e n  i n t o  c o n s i d e r a t i o n .  
T h e  a f f in i ty  is c o h e r e n t  w i t h  t h e  i n t e r a c t i o n  b e t w e e n  
t he  fields in t h e  m o s t  genera l  sense.  T h e  i n t r i n s i c  a c t i v i t y  
o f t en  will be c o n n e c t e d  w i t h  a specia l  p a r t  of t h i s  i n t e r -  
ac t ion .  

T w o  m a g n i t u d e s  are  of spec ia l  i m p o r t a n c e  for  t h e  
d r u g - r e c e p t o r  i n t e r a c t i o n  a n d  i t s  b io logica l  e f fec t :  (a) t h e  
c h a r g e - d i s t r i b u t i o n  on  d r u g  a n d  r ecep to r s ,  (b) t h e  s t e r i c a l  
c o n f i g u r a t i o n  of d r u g  a n d  r e c e p t o r  as  fa r  as  t h e y  i n t e r -  
fere  w i t h  t h e  i n t e r a c t i o n  b e t w e e n  t h e  fields. L i t t l e  is 
k n o w n  a b o u t  t he  m o l e c u l a r  p r o p e r t i e s  of t h e  r e c e p t o r s .  
Of t he  d rug-molecu le s  the  c h e m i c a l  s t r u c t u r e  a n d  c e r t a i n  
p h y s i c o - c h e m i c a l  p r o p e r t i e s  are  k n o w n .  

T h e  s t u d y  of p h a r m a c o d y n a m i c s  h a s  to  be  b a s e d  o n  
t he  r e l a t i on  b e t w e e n  t h e  p r o p e r t i e s  of t h e  d r u g  a n d  t h e  
effect.  On t h e  basis  of t h e  r e su l t s  t h u s  o b t a i n e d  conc lu -  
s ions  m a y  poss ib ly  be  d r a w n  a b o u t  t h e  p r o p e r t i e s  of t h e  
recep tors .  E v i d e n c e  is a c c u m u l a t i n g  in t h e  l i t e r a t u r e  2 
t h a t  in h o m o l o g o u s  ser ies  of d r u g s  a c h a n g e  in  t i le  s t r u c -  
t u r e  is o f t en  c o m b i n e d  w i t h  a g r a d u a l  c h a n g e  in  t h e  a f f in -  
i ty .  I n  a n  a n a l o g o u s  w a y  t h e  i n t r i n s i c  a c t i v i t y  m a y  b e  
e x p e c t e d  to  c h a n g e  g r a d u a l l y  w i t h  t h e  s t r u c t u r e .  

Mos t  p a r a s y m p a t h o m i m e t i c s  c o n t a i n  in  t h e i r  con-  
f i g u r a t i o n  a pos i t i ve  a n d  a n e g a t i v e  g roup ing ,  l o c a t e d  on  
a c e r t a i n  d i s t a n c e  a. 

T h e  s a m e  ho lds  for t h e  - lyt ics.  T h i s  i n d i c a t e s  t h a t  t h e s e  
g r o u p i n g s  are  i m p o r t a n t  for  t h e  a f f i n i t y  to  t h e  p a r a -  
s y m p a t h e t i c  r ecep to r s .  I n  c o n t r a s t  w i t h  t h e  - m i m e t i c s ,  
t h e  - ly t ics  h a v e  la rge  g r o u p s  on  t h e  ' n e g a t i v e '  s ide  of 
t h e  mo lecu lO .  W i t h  r e s p e c t  to  s u b s t i t u t i o n  on  t h e  pos i -  
t i ve  s ide of cho l ine rg ic  d rugs ,  e.g. s u c c i n y l c h o l i n e  t e s t e d  
o n  t h e  m y o n e u r a l  j u n c t i o n ,  i t  was  f o u n d  t h a t  success ive  
r e p l a c i n g  of m e t h y l  g r o u p s  b y  e t h y l  g r o u p s  r e s u l t e d  in  
a g r a d u a l  c h a n g e  f r o m  m i m e t i c  t o  l y t iO .  O n  t h e  bas i s  
of t h e  c o n s i d e r a t i o n s  g i v e n  be fo re  i t  m a y  b e  e x p e c t e d  
t h a t  h o m o l o g o u s  s u b s t i t u t i o n  on  t h e  pos i t ive ,  RE, or o n  
t h e  n e g a t i v e  side, R ' ,  of t h e  d i o x o l a n e  c o m p o u n d  2249 
F (dilvas~ne)% will r e su l t  in  a g r a d u a l  c h a n g e  of t h e  
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The ef fec t  of a d r u g  on  a b io log ica l  o b j e c t  is t h e  r e s u l t  
of the  i n t e r a c t i o n  of  d r u g  molecu les  w i t h  recep tors .  

The a c t i v i t y  of a d r u g  is d e t e r m i n e d  b y  t he  a f f in i ty  
and the  i n t r i n s i c  a c t i v i t y  I. T h e  a f f i n i t y  is t h e  e q u i l i b r i u m  
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