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Relat ionship Between  R,~ Values and Prote in  Binding of Cort icosteroids  and Androgens  

The usefulness of Rm values  for s t ruc tu re / ac t iv i ty  
s tudies  in a series of t e s tos te rone  esters  was previous ly  
po in ted  outl ,~.  The purpose  of t he  p re sen t  work  was to 
show a re la t ionship  be tween  R ~  values and a lbumin-  
b ind ing  of cor t icosteroids  and  androgens.  The 1R~ values 
of t he  t e s t  compounds  were  de t e rmined  by  means  of a 
reversed-phase  TLC method ,  the  detai ls  of which  have  
a l ready  been  descr ibed 1. 

The mobile  phase  consis ted of wa te r  in var ious  mix tu re  
(v/v) w i th  acetone.  The s t a t i ona ry  phase  was represen ted  by  
a Silica Gel G layer  i m p r e g n a t e d  wi th  Silicone oil. In  the  
case of cort icosteroids,  t he  ace tone  concen t ra t ions  in the  
mobi le  phase  ranged  f rom 16 to  23.5%; in t h a t  of an- 
drogens f rom 24 to  52%. Because of a l inear re la t ionsh ip  
be tween  l~m values  and  acetone  concen t ra t ions  in the  
mobile  phase  1, it  was possible  to calculate,  for each 
compound ,  a theore t ica l  Rm value cor responding  to a 0% 
ace tone  concen t ra t ion  (Table). 

In  t he  Table  are r epo r t ed  some da t a  of CHEN et  al.3 
regard ing  the  p ro te in -b ind ing  of the  tes t  compounds .  Log 
B R  indica tes  t he  loga r i thm of the  pe rcen tage  ul t raf i l ter-  
able f ract ion.  Since the  ul t raf i l terable  f rac t ion is inversely  
re la ted  to the  b o u n d  fract ion,  s teroids  w i th  h igh  log B R  
values  are bound  to t he  least  ex ten t .  The bes t  ra t ional i -  
za t ion of the  re la t ionship  be tween  log B R  and  Rm values  
is p rov ided  by  Eq.  1, wi th  a corre la t ion coefficient  of 
0.964. 

n f s 
log BR = 2.290-0.672 Rm 9 0.964 0.094 (1) 

The nega t ive  sign associa ted  wi th  the  Rm t e r m  shows 
t h a t  p ro t e in -b ind ing  increases w i th  the  R ~  values. Since 
h igher  Rm values indicate  compounds  more  l ipophilic,  
p ro te in -b ind ing  depends  l inear ly  on the  l ipophilic charac te r  
of molecules.  

This  resul t  is in ag reemen t  w i th  those  of HANSCH et 
al. 4, 5, FIJJITA et al. 6 and  BIRD et  al. ~, who showed t h a t  
p ro t e in -b ind ing  depends  main ly  on l ipophi l ic i ty  in several  

series of drugs. In  t he  case of acids or bases,  also the  
electronic charac te r  of molecules can p lay  an i m p o r t a n t  
role in pro te in-b inding .  KLOTZ et al. s showed t h a t  the  
pK~  values, which  can be considered as an express ion of 
t he  electronic charac te r  of molecules,  were inverse ly  
re la ted  wi th  the  p ro te in -b ind ing  of sulfonamides.  FUJITA 9 
showed t h a t  uncoupl ing  ac t iv i ty  of phenols  is m a i n l y  
d e p e n d e n t  on the i r  pK~ values. However ,  in a series of 
uncharged  molecules, such as s teroid  compounds ,  the  
mos t  i m p o r t a n t  factor  seems to  be the  l ipophil ic character ,  
which  can be usefully expressed by  the  ch roma tograph ic  
t~m values. The TLC techn ique  has  i ts  ma jo r  l imi t  in t he  
adsorp t ion  p h e n o m e n a  which  can affect  the  d i s t r ibu t ion  
of the  compounds  be tween  the  polar  phase  and the  non-  
polar  one. Therefore  the  d i rec t  m e a s u r e m e n t  of the  
pa r t i t i on  coefficient  seems still  to provide  the  mos t  
reliable results.  However ,  t he  advan tages  of the  chroma-  
tograph ic  technique,  as po in t ed  out  by  ]3OYCE and  
1V[ILBORROW 10, are no tewor thy .  The m e t h o d  is r ap id  and  
simple,  and requires  a ve ry  smal l  a m o u n t  of mate r ia l ;  
th is  does no t  need  to  be ve ry  pure  because impur i t ies  are 
separa ted  dur ing  the  migra t ion.  The de tec t ion  of spots  
by  unspecif ic  m e t h o d s  avoids  the  need  for specific 
quan t i t a t i ve  analyt ica l  procedures.  Finally,  in an earlier 
paper  1 a ve ry  good corre la t ion was shown be tween  the  
Rm values of t es tos te rone  esters  and  the i r  ~ values  
ob ta ined  f rom the  pa r t i t i on  d a t a  in an oc tano l /wa te r  
system.  

Riassunto. Un me todo  cromatograf ico  su s t ra to  sot t i le  
a fasi inver t i t e  ha  permesso  di  o t tenere  valori  Rm al- 
t a m e n t e  correlat i  con il legame con l ' a lbumina  in due 
serie di cor t icosteroidi  e androgeni .  
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Albumin binding and R,n values of various steroids 

Steroid log BR 8 R~ 

Androsterone 0.74 
Deoxycorticosterone 0.90 
Dehydroisoandrosterone 0.95 
Cortieosterone 1.25 
Debydroandrosterone 1.28 
Cortisone 1.50 
Hydrocortisone 1.49 
11 fi Hydroxyandrostenedione 1.60 
Prednisolone 1.69 

The log BR values indicate the logarithm of the percentage 
filterable fraction. 
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Failure of H e m i c h o l i n i u m - 3  to Inhibit the Uptake of al l -Choline in Mouse  Brain in vivo 

Tri t ium-label led  choline and  acetylchol ine  have  been 
de t ec t ed  in mouse  bra in  a lmos t  i m m e d i a t e l y  af ter  i.v. 
in ject ion of ~H-choline of h igh specific ac t iv i ty  1. Thus  
choline is able to  pass  the  blood bra in  barr ier  in spi te  of 
being a polar  q u a t e r n a r y  a m m o n i u m  compound .  This  
up take  of choline m a y  therefore  be due to an act ive  
m e c h a n i s m  of the  same type  as t h a t  opera t ing  in the  
cholinergic nerve  terminals .  Since the  neuron  up take  is 
inh ib i ted  by  hemichol in ium-3 2 and  t roxopyr ro l id in ium 3, 

we considered i t  of in teres t  to inves t iga te  t he  effect  of 
these compounds  on the  up take  of 3H-choline into mouse  
bra in  in vivo. 
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Effects of hemicholinium-3 dibromide and troxopyrrolidium chloride on the uptake of all-choline ill mouse brain in vivo 

Treatment Time before Dose n all-choline 
Experiment number 8H-cholineb (mg/kg i.p.) uptake (nmoles]g -6 S.E.M.) 

(rain) 

1 Saline 30 L 6 3.2 =1:0,2 
Troxopyrrolidinium chloride 30 12.5 5 3.5 :t: 0.1 ~ 

2 Saline 30 - 7 3.3 :t: 0.6 
Hemicholinium-3 dibromide 30 0.1 8 3.6 -6 0.4 ~ 

3 Saline 15 - 10 4.4 :t= 0.4 
Hemieholinium-3 dibromide 15 0.1 5 4.9 -4- 0.6 ~ 
Hemieholinium-3 dibromide 15 0.2 5 4.5 :]= 0.7~ 

,p > 0.05 in comparison with the controls (Student's ~-test}; b25 ~xmoles/kg i.v. of choline-methyl-all chloride were injected and the mice 
killed exactly 30 sec later. 

The  c o m p o u n d s  (hemichol i l l ium-3 d ib romide  and  t roxo-  
p y r r o l i d i n i u m  chloride) were in jec ted  i.p. a t  va r ious  t imes  
before t he  i.v. i n j ec t ion  of 25/xmoles/kg of chol ine  m e t h y l -  
3H chlor ide (Amersham,  Eng land ,  specific a c t i v i t y  
500 m C i / m m o l e  d i lu ted  to  4 mCi /nmole  w i t h  i nac t ive  
choline) to  male  mice  weighing  20-24 g. T he  mice were 
kil led b y  decap i t a t i on  exac t ly  30 sec a f te r  t he  inject ion.  
The  b ra ins  were weighed a n d  d i s i n t eg ra t ed  in 3 ml  of 
Soluene-100 TM (Packard)  a t  r oom t e m p e r a t u r e .  W h e n  
comple te ly  dissolved,  15 ml  of sc in t i l l a t ion  l iquid ( toluene 
P P O - P O P O P )  were added  a n d  t h e  r a d i o a c t i v i t y  was 
measured .  S t a n d a r d s  c o n t a i n i n g  d i s i n t e g r a t e d  b ra ins  
were m e a s u r e d  s imul t aneous ly .  The  a m o u n t  of radio-  
a c t i v i t y  was expressed  as nmoles  of SH-choline t a k e n  up  
pe r  g b r a i n  t issue. 

The  resul t s  are s u m m a r i z e d  in t h e  Table .  A b o u t  0.3% 
of the  t o t a l  a m o u n t  of t he  SH-choline was found  in the  
b r a i n  30 sec a f t e r  t h e  in] ect ion.  Th i s  is s o m e w h a t  less t h a n  
the  a m o u n t  (0.45%) r epo r t ed  b y  SCHUBERTH et  al. ~. 
Ne i the r  hemicho l in ium-3  nor  t r o x o p y r r o l i d i n i u m  h a d  a n y  
i n h i b i t o r y  effect  on  t h e  u p t a k e  of *H-chol ine ill t h e  b r a i n ,  

even  w h e n  a d m i n i s t e r e d  in h igh  doses. Thus ,  t he  u p t a k e  of 
chol ine t h r o u g h  the  b lood b r a i n  ba r r i e r  does no t  seem to 
be d e t e r m i n e d  b y  the  same  m e c h a n i s m  as t h a t  ope ra t i ng  
in t he  cell m e m b r a n e s  of chol inergie  neurons .  

Zusammen]assung. Es  wird  die W i r k u n g  v o n  Kemi -  
cho l in ium-3-d ib romid  u n d  T r o x o p y r r o l i d i n i u m  chlor id  
auf  die A u f n a h m e  yon  [sH]Cholin im Geh i rn  der  1Kaus 
s tudier t .  Beide  S u b s t a n z e n  h a t t e n  ke ine  Wi rkung ,  u n d  
es is t  wahrsche in l ich ,  dass  der  Mechan i smus  der  Cholin-  
a u f n a h m e  in das  Geh i rn  v o m  d e m  der  C h o l i n a u f n a h m e  
in die cho l ine rg i schen  N e r v e n d i g u n g e n  ve r sch i eden  ist. 
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Eine bisher unbekannte endokrine Drfise im Kopf von Scutigera coleoptrata L. (Chilopoda, 
Notost igmophora)  

Bei  U n t e r s u c h u n g e n  fiber das  endokr i l le  S y s t e m  yon  
Scutigera coleoptrata w u r d e n  paar ige,  b i she r  n i e h t  be- 
schr iebene  Dri i sen  inne re r  Sekre t ion  gefunden.  Sic l iegen 
k a u d a l  der  P ro toce reb ra l l oben  se i t l ich  u n d  e twas  dorsa l  
v o m  m i t t l e r e n  V o r d e r d a r m  in e inem engen  H / i m o l y m p h -  
s inus  zwischen F e t t k S r p e r l a p p e n  u n d  Muske ln  u n d  s ind 
angen / ihe r t  sp inde l f6 rmig  (Figur  1). Bei  a d u l t e n  T ie ren  
h a b e n  sie e ine d u r c h s c h n i t t l i c h e  L~inge yon  150 ~zm bei  
einer  grSssten Dicke yon  ca. 75 lxm. Sic sollen vorlSmfig 
<,endokrine Kopfdriisem> g e n a n n t  werden .  

Die L/ tngsachsen  de r  Dri isen s ind  ungef / ihr  dorso-  
v e n t r a l  ausger ich te t .  I m  Q u e r s c h n i t t  h a t  jede D r i i s e d i e  
F o r m  eines f l achen  U, das  n a c h  der  Med ianen  des K6rpe r s  
ge6ffnet  ist. Die Lappen ,  die den  be iden  Schenke ln  des U 
en t sprechen ,  Umfassen e in  Blutgef~Lss, das  der  Driise als 
AufhS~ngevorr ichtung d i e n t  (Figur  1). Die  Oberfl~iche der  
Driise e r sche in t  unregelm/iss ig  gefurcht .  

E l e k t r o n e n m i k r o s k o p i s c h e  A u f n a h m e n  zeigen eine 
sehr  grosse ~ h n l i c h k e i t  der  e n d o k r i n e n  Kopfdr i i sen  m i t  
der  ki i rz l ich b e s c h r i e b e n e n  u n p a a r e n  Kragendr i i se  des 
Dip lopoden  Polyxenus lagurus 1, % I h r e  ZelleI1 g renzen  sich 
gegen das  u m g e b e n d e  Hgmocoe l  d u r c h  die B a s a l m e m b r a n  
ab  (Figur  2, Bin).  Die t3asen der  Zel len b i ldeu  viele  
f ingerfSrmige For t s~ tze  aus, die der  B a s a l m e m b r a n  wie 
die Pedicel len  yon  P o d o c y t e n  aufs i tzen.  Das  B i l d  yon  
P o d o c y t e n  wi rd  d a d u r c h  vervollst~indigt ,  dass  ab  u n d  zu 
zwischen b e n a c h b a r t e n  Pedice l len  D i a p h r a g m a t a  ange-  

t ro f fen  werden  (Figur  2). Die Zellen i ibe r l appen  sich 
s ta rk .  Desha lb  wi rd  die Kopfdr t i se  yon  den  vie len  l a t e r -  
ze l lu la r spa l ten  zwischen ih r en  l a t e ra l en  Cy top la sma-  
m e m b r a n e n  n a c h  a l len R i c h t u n g e n  durchzogen  (F iguren  
2-4, Is). Die I n t e r ze l l u l a r spa l t en  s ind in i h r e m  Ver lauf  
un t e r s ch i ed l i ch  weir. An  ih ren  M e m b r a n e n  k o m m t  es vor  
a l l em im basa len  Zel lbere ich  zu zah l re ichen  cy to t i s chen  
Ves iku l a t i onen  (F iguren  3 u n d  4, V). A u c h  die abge-  
s chn i i r t en  Vesikel  im Ze l l inne rn  lassen die dre i sch ich t ige  
S t r u k t u r  der  E l e m e n t a r m e m b r a n  e r k e n n e n  (Figur  4). I m  
I n n e r n  der  Vesikel  is t  die f/~dige G l y k o k a l y x  we i t e rh in  
s i ch tbar .  Der  c y t o p l a s m a t i s c h e n  Sei te  de r  Ves ike lmem-  
b r a n  s i tzen  d ieh te  P r o j e k t i o n e n  an, wie sic fiir ~coated 
vesicles~> e h a r a k t e r i s t i s c h  sind.  Zwischen  den  Ves ike ln  
is t  das  C y t o p l a s m s  m i t  v ie len  e l e k t r o n e n d i c h t e n  t u b u l ~ r e n  
S t r u k t u r e n  angef i i t l t  (F iguren  2 u n d  3, T). M a n c h m a l  
umsch l iessen  diese eine t r a n s p a r e n t e  F1/iche auf  d e m  
S c h n i t t  k re i s fbrmig  (Figur  2, *). Sel ten  s i tzen sic m i t  
e inem ihrer  E n d e n  d i r ek t  ei l lem der  cy to t i s ehen  Vesikel  
an. Vesikel  u n d  tubul / i re  S t r u k t u r e n  k o m m e n  s u c h  im 
Z e n t r u m  der  Zelle vor,  do r t  j edoch n i c h t  so ausschliessl ich.  
Daf i i r  f inde r  m a n  h i e r  n e b e n  zah l r e i chen  crist~iren 
M i t o c h o n d r i e n  (F iguren  2 u n d  4, M), die gross s ind u n d  
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