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The second phases which separate from solutions con- 
taining amines, nucleofides and bivalent cations are 
highly viscous, transparent  and located at the bot tom of 
the tube n. They contain all 3 components in concentra- 
tions several t imes higher than in the supernatant. 

The results of analytical ultracentrifugation as well as 
the composition of the second phases indicate that  addi- 
t ion of amines to nucleotide-metal aggregates enhances 
their average apparent molecular weight and tha t  the new 
aggregates consist of nucleotides, amines and bivalent 
cations. Therefore, nucleotide-metal aggregates seem to be 
able to incorporate added monoamines. 

Based on these experimental  results and on the previous 
findings tha t  amines in contrast to the nucleotides do not  
aggregate in the presence of Ca++ and Mg ++ a tentat ive 
hypothesis for the uptake of biogenic monoamines by 
storage organelles may be presented. Accordingly the or- 
ganelles which have a high concentration of bivalent ca- 
tions would primarily accumulate nucleotides in the form 
of aggregates. These aggregates can probably not leave the 
organelles, as they are too large to pass through the sur- 
rounding membrane. The amines, e.g. the 5HT of blood 
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platelets, have been shown to enter the cells by an active 
transport  at the level of the cytoplasmic membrane n and 
also to be able to penetrate into the organelles is. Here, 
they are probably incorporated into the preexisting nu- 
cleotide-metal aggregates. As a consequence, the concen- 
tration gradient of the free amine between exterior and in- 
terior of the organelles would be maintained, enabling 
more of the amine to penetrate and to be incorporated into 
nucleotide-metal aggregates. This may result in an accu- 
mulation of amines in the organelles without the anticipa- 
tion of an active transport mechanism for amines at the 
level of the membrane of the organelles 1,,ls. 

This hypothesis is supported by the finding tha t  in pla- 
telets of guinea-pig, which normally are poor in 5HT, the 
isolated storage organeltes contain nucleotides and biva- 
lent metals in high concentrations but  only lit t le 5HT 1~. 
On exposure of these platelets to exogenous 5HT the or- 
ganeltes take up and store considerable amounts of the 
amine*. 

In conclusion, preexisting aggregates between ATP or 
GTP and bivalent cations seem to be able to incorporate 
biogenic monoamines, resulting in a further increase in the 
apparent molecular weight. This may be an essential 
mechanism for the uptake and storage of amines in the 
subcellular organelles, e.g. of blood platelets, adrenal me- 
dulla and possibly sympathetic nerve endings. 

Zuzammen/assung. Analytische Ultrazentrifugation er- 
gibt, dass Adenosin-5'-triphosphat nnd Guanosin-5'-tri- 
phosphat in Gegenwart vQn Ca und Mg hochmolekulare 
Aggregate bilden. Die scheinbaren mitt leren Molekularge- 
wichte dieser Aggregate nehmen nach Zusatz yon 5-Hy- 
droxytryptamin oder Noradrenalin stark zu. Es wird dar- 
aus geschlossen, dass Nucleotidaggregate biogene Amine 
inkorporieren, wobei Nucleotid-Anlinaggregate entstehen. 
Dies erkl~trt m6glicherweise die Aufnahme und Speiche- 
rung yon biogenen Aminen in nucleotidhaltigen subzellu- 
l~iren Organellen, z.B. von Blutpl~ttchen, Nebennieren- 
mark und noradrenergen Nerven. 
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Fig. 2. Effect of added noradrenaline (NA) on the apparent average 
molecular weight at 20~C of 12% w/v solutions of different nueleo- 
tides, containing CaC12 in a molar ratio to the nueleotide of 0.23; pH 
adjusted to 6. Curve 1: Guanosine-5"-triphosphate (GTP). Curve 2: 
Adenosine-5"-triphosphate (ATP). Curve 3: Uridine-5'-triphosphate 
(UTP). 
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R e l a t i o n s h i p  B e t w e e n  R m  V a l u e s  and B i o l o g i c a l  A c t i v i t y  of S tero id  E s t e r s  

A reversed-phase TLC method was previously used in 
order to determine the R m  values of antibiotics and testo- 
sterone derivatives as an expression of their  lipophilic 
character x-3 A significant relationship was observed bet- 
ween the Rm values, which were also shown to be very 
well correlated with the Hansch'  a values 8, and the hemo- 
lytic act ivi ty  of testosterone compounds% The purpose of 
the present paper was to show that  the R m  values are also 
correlated with the in vivo act ivi ty  of long-acting testo- 
sterone esters. 

The Rm values of testosterone esters were previously 
determined in the presence of acetone.or methanol in the 
mobile phase 3. I t  was shown that, because of a linear re- 

lationship, both series of R m  values were equally corre- 
lated with biological act ivi ty  3. The Rm values at 54% 
acetone in the mobile phase were used in the present work 
(Table). Higher and/or positive Rm values indicate com- 
pounds more lipophilic than those characterized' by lower 
and/or negative R m  values. 

Some act ivi ty  data  were taken from the literature4; 
the biological response (BR) was represented by the t ime 
(days) of maximum effect of testosterone esters in the 
capon's comb test 5 (Table). 

The relationship between lipophilic character (Rm va- 
lues) and logarithm of the biological response (log BR 
values) was analyzed by means of regression analysis. A 
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s ign i f i can t  l i nea r  r e l a t i o n s h i p  was shown  b e t w e e n  R m  a n d  
log 13R values .  The  s t a n d a r d  d e v i a t i o n  a n d  t h e  m u l t i p l e  
co r r e l a t i on  coeff ic ient  a re  i n d i c a t e d  b y  s a n d  r. 

log B R  = 0.295 + 0.416 Rm n s r 
7 0.085 0.934 

T h e  pos i t ive  s ign assoc ia ted  w i t h  t he  R m  t e r m  shows 
t h a t  t h e  a c t i v i t y  of t e s t o s t e r o n e  d e r i v a t i v e s  is longer  in  
c o m p o u n d s  w i t h  h i g h e r  l ipophi l ic  cha rac t e r .  

T h e  a b o v e  re su l t s  cou ld  be  e x p l a i n e d  on  t h e  bas i s  of  a 
s lower  a b s o r p t i o n  f r o m  t he  s i te  of a d m i n i s t r a t i o n  as  t h e  
l ipophi l ic  c h a r a c t e r  increases .  A class ical  c o n c e p t  h a s  b e e n  
t h a t  e s t e r i f i ca t ion  de lays  a b s o r p t i o n  a n d  the re fo re  pre -  
v e n t s  t h e  r a p i d  d e s t r u c t i o n  of t h e  compounds4 ,~ ,  8. A 
h ighe r  l ipophi l ic  c h a r a c t e r  could also p r o t e c t  t e s t o s t e r o n e  
f rom m e t a b o l i s m  u n t i l  i t  r eaches  t he  s i te  of ac t ion  9. T h e  
m e c h a n i s m  b y  w h i c h  t h e  t e s t o s t e r o n e  es te rs  evoke  t h e i r  
inc reased  d u r a t i o n  of a c t i o n  r e m a i n s  to  b e  fu l ly  e luc ida ted .  
H o w e v e r  t h e  p r e s e n t  d a t a  show t h e  i m p o r t a n c e  of t h e  

l ipophi l ic  c h a r a c t e r .  I n  p a r t i c u l a r  t h e  r e l a t i o n s h i p  b e w e e n  
R m  va lues  a n d  biological  a c t i v i t y  p o i n t  o u t  t h e  usefulness  
of t h e  c h r o m a t o g r a p h i c  m e t h o d  in  t h i s  k i n d  of s t r u c t u r e /  
a c t i v i t y  s tudies .  

Riassunto. I va lo r i  R m  d i u n a  serie di es te r i  del t e s tos t e -  
rone  sono s ta f f  d e t e r m i n a t i  con  u n  m e t o d o  c roma tog ra f i co  
su s t r a t o  so t t i l e  a fas i  i nve r t i t e .  Si ~ d i m o s t r a t a  u n a  re la-  
z ione l ineare  I r a  i v a l o r i  R m ,  espress ione  del  c a r a t t e r e  l ipo-  
filo delle molecole,  e i l  p r o t r a r s i  de l l ' a t t i v i tA  degl i  s tess i  
es ter i  det  t e s tos t e rone .  Si conc lude  che  i va lo r i  c r o m a t o -  
grafici  R m  possono  essere u t i l i  nel lo  s tud io  delle re laz ioni  
f ra  s t r u t t u r a  e a t t i v i t~ .  
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Lipophilic character and biological activity of androgenic compounds 

Compound Rm values Time of maximum effect 

Obs. Calc. 
log BR log BR 

Testosterone -0.60 0.00 0.04 
-17-acetate -0.22 0.12 0.20 
-17-propionate -0.05 0.25 0.27 
-17-butyrate 0.09 0.39 0.33 
-17-isobutyrate 0.09 0.43 0.33 
-17-valerate 0.25 0.48 0.40 
-I7-caprinate 0.96 0.61 0.69 

The data regarding the time of maximum effect are expressed on a 
molar basis and calculated on a relative scale with testosterone. 
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E f f e t s  i n h i b i t e u r s  de l 'ac ide  t e l lur ique  s u r  l e  

la t o m a t e  

Nous  nous  p roposons  d ' ~ t u d i e r  sur  des  p l a n t e s  de To- 
m a t e  sa ines  ou inocul6es p a r  Agrobacterium tume/aciens 
l ' e f fe t  de  l ' ac ide  t e l l u r ique  d o n t  le p o u v o i ,  e r6~qu i l ib ran t  
chez des  m a l a d e s  a d a i r  6t6 m i s  en  6v idence  p a r  F u n  de  
n o u s  I, 2 
Matdriel et techniques. Nous  a v o n s  chois i  c o m m e  ma td r i e l  
Lycopersicum esculentum var .  S t a l i n g r a d  que  nous  cul t i -  
Dons en  serres  en t r e  15 e t  25 °C, c h a q u e  lot  e x p 6 r i m e n t a l  
c o m p r e n a n t  une  c e n t a i n e  de sujets .  Les  bac t~r ies  (souche 
B e de  l ' i n s t i t u t  Pa s t eu r ,  Par is )  son t  inocuMes a u  m o y e n  
d ' u n e  se r ingue  ~ t u b e r c u l i n e  t r a v e r s a n t  la  t ige  de  p a r t  en  
p a r t  au  n i v e a u  d u  2 c o u  du  3 e en t renoeud.  Les  so lu t ions  k 
t e s t e r  s o n t  app l iqu*es  q u o t i d i e n n e m e n t  p e n d a n t  71 jours  
au  m o y e n  d ' u n  c o m p t e - g o u t t e s  ~ t ' e n d r o i t  de l ' i nocu ta t ion ,  
ou au  m~me  n i v e a u  de  la  t ige  p o u r  les su je t s  de contr61e, 
n o n  infect6s,  le p r e m i e r  t r a i t e m e n t  6 r a n t  appl iqu6,  sau l  
p o u r  des t 6 m o i n s  e x e m p t s  de t o u t  t r a i t e m e n t ,  120 h apr~s 
l ' i nocu l a t i on  bac t6 r i enne .  P a r  des essais pr61iminaires,  
nous  a v o n s  d6 t e rmin6  la  t e n e u r  en  acide  t e l lu r ique  (10 -4 e t  
10 -3 g /ml)  des  so lu t ions  ~ t e s t e r  qu i  p e r m e t t e  u n e  crois-  
sance  s u b n o r m a l e  des  p l a n t e s  e t  qu i  i n h i b e  n ~ a n m o i n s  te 
d 6 v e l o p p e m e n t  des  t u m e u r s ,  

d ~ v e l o p p e m e n t  des  t u m e u r s  de C r o w n - g a l l  c h e z  

Rdsultats. Nous  a v o n s  su iv i  la  c ro issance  des  p lan tes ,  e t  
6 v e n t u e l l e m e n t  la  f o r m a t i o n  e t  le d 6 v e l o p p e m e n t  des  
t umeur s ,  p o u r  les q u a t r e  ca t6gor ies  de  su j e t s :  p l a n t e s  
saines  n i  inocul6es n i  t ra i t6es ,  p l a n t e s  sa ines  m a i s  t r a i t 6e s  
p a r  l ' ac ide  te l tu r ique ,  p l a n t e s  inocul6es n o n  t ra i t6es  e t  en-  
f in p l an t e s  inocul6es e t  t ra i t6es ,  

Le t r a i t e m e n t  es t  arr~t6 76 jour s  apr~s  le m o m e n t  de 
l ' inocula t ion .  D a n s  c h a q u e  ca t6gor ie  la  moi t i6  - soft  u n e  
c i n q u a n t a i n e  de suj ets  - es t  a lors  mesur6e,  pes6e, a ins i  que  
les t u m e u r s  de Crown-gal l  (colonne 76 jours ,  Tab leau) ,  
l ' a u t r e  moi t i6  6 r a n t  encore  m a i n t e n u e  en  cu l t u r e  p e n d a n t  
33 jours ,  sans  nouve l te  a p p l i c a t i o n  d ' a c ide  t e l lu r ique  (co- 
l onne  109 jours ,  Tab leau ) .  

A la  f in de  l ' exp6r ience  (109 jours)  nous  c o n s t a t o n s  a u -  
cune  di f ference s ign i f i ca t ive  e n t r e  les p l an t e s  sa ines  qu 'e l les  
so ien t  t ra i t6es  ou non,  l ' ac ide  t e l lu r ique  a u x  c o n c e n t r a -  
t ions  employ6es  n ' a y a n t  a u c u n  effe t  nocif  sur  l eur  d6ve-  
l oppemen t ,  
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