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was fol lowed b y  a g roup  of a t  leas t  5 more  lines. All these  
l ines  were  more  d i s t i n c t  in  t h e  homologous  sys tem.  H o w -  
ever ,  a n u m b e r  of t he se  l ines  showed  a r e a c t i o n  of i d e n t i t y  
w i t h  t h e  he t e ro logous  an t igens .  

P r e v i o u s l y  i t  was  s h o w n  (ZAMAN a n d  CHELLAPPAH 1) 
t h a t  t h e  a n t i g e n s  from eggs of Culex could  be  eas i ly  dis-  
t i n g u i s h e d  f rom those  of Aedes a n d  drmigeres, us ing  t h e  
gel-diffusion t echn ique .  I n  t h i s  s t u d y  us ing  t he  4 t h  i n s t a r  
l a rvae  of t he  same  gene ra  a m u c h  more  c o m p l e x  p i c tu re  
is ob t a ined .  A l t h o u g h  i t  was  possible  to  d i s t i ngu i sh  Culex 
l a rvae  f rom Armigeres a n d  Aedes, t he re  was  a g r ea t  deal  
of c ross- reac t ion .  I n  t h e  case of la rvae ,  un l ike  t he  eggs, 
some of t h e  c ross - reac t ion  could  be  due  to  gu t  c o n t e n t s  
a n d  o t h e r  e x t r a n e o u s  an t igens .  I t  is, the re fore ,  sugges ted  
t h a t  for c o m p a r a t i v e  s tud ies  c learer  a n d  more  re l iable  

r e su l t s  are l ikely to  be  o b t a i n e d  w i t h  egg an t i gens  as 
c o m p a r e d  to  l a rvae .  

ZusammenJassung. Mit  de r  Ge l -Di f fus ions t echn ik  lassen 
s ich die L a r v e n  y o n  Culex pipiens [atigans, Aedes aegypti 
und Armigeres subalbatus un t e r s che iden .  \Vegen  te i lweise  
g e m e i n s a m e n  A n t i g e n e n  yon  drmigeres subalbatus u n d  
d odes aegypti i s t  e ine Di f fe renz ie rung  d ieser  v e r s c h i e d e n e n  
Species bei  V e r w e n d u n g  v o n  L a r v e n  weniger  e i n d e u t i g  
als bei  V e r w e n d u n g  v o n  Eie rn .  

V. ZAMA~ a n d  W. T. CHELLAPPAH 

Department o/ Parasitology, Faculty o[ Medicine, 
University o/Singapore (Malaysia), January 5, 7965. 

S T U D t O R U M  P R O G R E S S U S  

T h e  I s o l a t i o n  and B i o s y n t h e s i s  of  H i g h l y  P o l a r  
S t e r o i d s  F o u n d  in P l a c e n t a l  T i s s u e  

I n  1960 i t  was  d e m o n s t r a t e d  b y  ULSTRObl e t a l .  ~ t h a t  
C-6 o x y g e n a t e d  s te ro ids  were  p r e s e n t  in n e o n a t a l  ur ine ,  
whi le  FRANZ e t a l .  2 p r o d u c e d  ev idence  t h a t  d u r i n g  preg-  
n a n c y  t h e  u r i n a r y  c o n c e n t r a t i o n s  of t he  po la r  s t e ro id  6{/- 
h y d r o x y c o r t i s o l  is e l e v a t e d  a b o v e  t he  n o r m a l  n o n -  
p r e g n a n t  s ta te .  

R e c e n t  work  in th i s  d e p a r t m e n t  ( D i x o n  a n d  PENNING- 
• ON 3) h a s  iden t i f i ed  t h e  p resence  of t h e  2 0 a - h y d r o x y  
d e r i v a t i v e  of 6 f l -hydroxycor t i so l  ( C o m p o u n d  4c),  t h e  20fl- 
h y d r o x y  d e r i v a t i v e  of 6f l -hydroxycor t i so l  ( C o m p o u n d  4 d) 
a n d  t h e  20f l -hydroxy d e r i v a t i v e  of 6 f l -hydroxycor t i sone  
( C o m p o u n d  3) in  la te  p r e g n a n c y  ur ine .  A f u r t h e r  po la r  
s t e ro id  ( C o m p o u n d  4b)  was also recognized,  b u t  so f a r  ha s  
n o t  b e e n  conc lus ive ly  ident i f ied .  

T h e  source  of h i g h l y  po la r  s te ro ids  iden t i f i ed  in preg-  
n a n c y  ur ine  is u n c e r t a i n  a n d  i t  was  the re fo re  of i n t e r e s t  
to  i n v e s t i g a t e  to  w h a t  e x t e n t  t h e  p l a c e n t a  m i g h t  poss ib ly  
c o n t r i b u t e  to  t h e i r  p r o d u c t i o n  or a l t e r n a t i v e l y  p r o v i d e  a 
m e a n s  of c o n c e n t r a t i n g  a n d  s to r ing  some of t h e m .  

Materials and methods. Tissue :  H u m a n  p l a c e n t a s  were 
o b t a i n e d  i m m e d i a t e l y  fol lowing n o r m a l  fu l l - t e rm spon-  
t a n e o u s  del ivery .  These  were  f rozen t o  - - 1 4 ° C  in  p las t i c  
bags  a n d  m a i n t a i n e d  a t  th i s  t e m p e r a t u r e  u n t i l  e x t r a c t i o n  
was  ca r r i ed  out .  

E x t r a c t i o n  of po la r  s t e ro ids :  2.5 kg  of p l a c e n t a l  t i ssue  
was  cu t  u p  i n to  sma l t  pieces in  t h e  f rozen  s t a t e  a n d  
m i n c e d  b y  m e a n s  of a m e c h a n i c a l  m e a t  g r i n d e r  ( 'Ken-  
wood ' ,  Sur rey ,  E n g l a n d ) ,  T h e  mince  was  e x t r a c t e d  w i t h  
2 1 of f resh ly  redis t i l led  e t h y l  a c e t a t e  for  4 h a t  40°C. T h e  
e t h y l  a c e t a t e  e x t r a c t  was  d e c a n t e d  off a n d  f i l tered 
t h r o u g h  m u s l i n  in  o rder  to  r e m o v e  large m e a t  par t ic les .  
A f u r t h e r  i 1 of e t h y l  a c e t a t e  was  t h e n  a d d e d  to  t he  
p l a c e n t a l  r es idue  a n d  e x t r a c t i o n  c o n t i n u e d  for a f u r t h e r  
2 h a t  40°C. 

The  c o m b i n e d  e t h y l  a c e t a t e  ex t r ac t s ,  w h i c h  were n o w  
b r i g h t  ye l low in  co lour  were  e v a p o r a t e d  u n d e r  v a c u u m  
a t  37°C to  a f inal  v o l u m e  of 200 ml.  400 ml  of n - h e p t a n e  
were  a d d e d  to  t he  e t h y l  a c e t a t e  e x t r a c t  a n d  t h e  so lu t ion  
e x t r a c t e d  w i t h  200 mt  of d is t i l led  w a t e r  o n  t h r e e  occa-  
sions.  I n  t h i s  p rocess  m u c h  of t h e  c o n ± a m i n a t i n g  non -  
po l a r  m a t e r i a l  is le f t  in  t h e  o rgan ic  p h a s e  a n d  t h e  h i g h l y  
po la r  eor t i cos te ro ids  pass  a l m o s t  q u a n t i t a t i v e l y  h~to t h e  
aqueous  p h a s e  (FRANZ, KATZ, a n d  JAILER4). To t h e  

aqueous  e x t r a c t  was  a d d e d  20% (w/v) a n h y d r o u s  s o d i u m  
s u l p h a t e  a n d  the  so lu t ion  was  e x t r a c t e d  w i t h  300 ml  of  
e thy l  a c e t a t e  on  two  occasions.  The  e t h y l  a c e t a t e  was  
w a s h e d  w i t h  two  50 m l  p o r t i o n s  of a so lu t ion  of 10% 
(w/v) s o d i u m  c a r b o n a t e  a n d  20% (w/v) a n h y d r o u s  sod ium 
s u l p h a t e  in  water .  (Sod ium c a r b o n a t e  was  used  in prefer -  
ence  to  s o d i u m  h y d r o x i d e  for wash ing ,  s ince on ly  v e r y  
low yields  of po l a r  s te ro ids  were expec t ed  f rom t h e  
p l a c e n t a l  e x t r a c t  a n d  V~:NNINa ~ h a d  p r e s e n t e d  ev idence  
t h a t  t he re  c an  be  d e s t r u c t i o n  of sma l l  a m o u n t s  of a d r e n a l  
s t e ro ids  b y  alkali .)  T h e  w a s h e d  e x t r a c t  was  dr ied  ove r  an-  
h y d r o u s  s o d i u m  s u l p h a t e  a n d  e v a p o r a t e d  d o w n  u n d e r  
v a c u u m  a t  37°C. The  res idue  was  t r a n s f e r r e d  to  a t e s t  
t u b e  w i t h  smal l  vo lumes  of c h l o r o f o r m : m e t h a n o l  (1: 1) 
a n d  f ina l ly  w i t h  p u r e  m e t h a n o l .  T h e  s o l v e n t  was  t h e n  
e v a p o r a t e d  off u n d e r  a s t r e a m  of n i t r o g e n  a t  37°C. 

The  res idue  d i s so lved  in ch lo ro fo rm:  m e t h a n o l  (1 : 1}, was  
t r a n s f e r r e d  to  "Wha tman  3 m m  p a p e r  as a t h i n  b a n d  8 cm 
wide.  Af te r  equ i l i b r a t i on  for  3 h in  b e n z e n e : m e t h a n o l :  
w a t e r  2 : 1 : 1 b y  vol  ( B u s h  6) t h e  c h r o m a t o g r a m  was devel-  
oped  for 5 ~/2 h. On  e x a m i n a t i o n  u n d e r  U V - l i g h t  a t  254 m/~, 
four  U V  a b s o r b i n g  zones were  obse rved ;  t he  m o s t  i n t ense  
of these  zones was  a t  t h e  origin.  A 2 m m  s t r ip  f rom t h e  
or igin to t he  so lven t  f ron t  was  cu t  o u t  f rom the  cen t r e  of 
t h e  8 cm s t r i p  a n d  d i p p e d  t h r o u g h  a 2 : 1 so lu t ion  of 10% 
aqueous  sod ium h y d r o x i d e  in  50% m e t h a n o l  a n d  0 .025% 
b lue  t e t r a z o l i u m  in  e t h y l  a lcohol  (DIXON 7). Af t e r  h e a t i n g  
a t  60°C for  10 rain,  four  yel low f luoresc ing  zones  were  
obse rved  u n d e r  U V - l i g h t  a t  365 m/~, e ach  c o r r e s p o n d i n g  
to  a n  a rea  w h i c h  h a d  s h o w n  U V  abso rp t i on .  Since i t  was  
on ly  of i n t e r e s t  to  i n v e s t i g a t e  t h e  m o s t  po la r  area ,  t he  
zone of t he  or ig in  was s u b j e c t e d  to f u r t h e r  i nves t iga t ion .  
No f u r t h e r  i den t i f i c a t i on  p rocedures  were  ca r r ied  o u t  on  
t h e  o t h e r  t h r e e  zones. A n  a rea  e x t e n d i n g  2 c m  e a c h  side 
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of t he  or ig in  was  c h r o m a t o g r a p h i c a l l y  e lu ted  w i th  e thy l  
a c e t a t e : m e t h a n o l  (2:1) a n d  t h e  so lven t  evapora t ed  off 
u n d e r  n i t r o g e n  a t  37°C. 

A po r t i on  of t he  res idue  (Px) was t a k e n  up  in chloro- 
f o r m : m e t h a n o l  (1:1) a n d  s t r eaked  across t he  full w id th  
of a 3 c m  l i m b  of W h a t m a n  3 m m  c h r o m a t o g r a p h y  pape r  
in  t he  fo rm of a t h i n  b a n d .  Af te r  equ i l ib ra t ion  ove rn igh t  
in benzene  : e t h y l  a c e t a t e :  m e t h a n o l  : wa te r  7 : 3 : 10: 10 by  
vol  ( D i x o n  ~) t h e  c h r o m a t o g r a m  was developed for 12 h. 
E x a m i n a t i o n  u n d e r  UV- l igh t  revea led  two in tense  UV 
a b s o r b i n g  zones  ly ing  2.5 a n d  11.5 cm from t he  origin.  
The  s t r ip  was now t r e a t e d  w i t h  t he  a lkal ine  blue t e t r a -  
zol ium (BT) r e a g e n t  m a d e  up  as previous ly  described.  
Only  one  f luorescen t  zone was  obse rved  20.2 cm from the  
origin a n d  t h i s  zone co r re sponded  to  the  locat ion of a 
6f l-OH-F m a r k e r  w h i c h  h a d  been  r u n  on  a s imilar  strip.  

A n o t h e r  p o r t i o n  of t h e  res idue  (P1) was spot ted  on 
W h a t m a n  3 m m  p a p e r  w i t h  20fl-hydroxy 6fl-OH-F, 
6f l -OH-F a n d  C o m p o u n d  4(b) which  was previously  iso- 
la ted b u t  n o t  iden t i f i ed  in p r e g n a n c y  urine,  as markers .  
Af ter  e q u i l i b r a t i o n  a t  30°C o v e r n i g h t  in t - b u t y l  alco- 
hol :  benzene  : w a t e r  43 : 70 : 86 b y  vol  (FRANTZ et  al.*) a 
30 cm r u n  was  car r ied  out .  E x a m i n a t i o n  unde r  UV-l ight  
revea led  two  v e r y  i n t ens e  U V  a b s o r b i n g  spots  wi th  Rf 
va lues  of 0.18 a n d  0.48 a n d  t h e  sod ium fluorescence reac- 
t ion  showed  four  f luoresc ing spo t s  w i th  Rf  values of 0.3, 
0.44, 0.69 a n d  0.88. On ly  two  B T  pos i t ive  spots  were ob- 
se rved  before  h e a t i n g :  one  w i t h  a n  Rf  va lue  of 0.69 and  
the  o t h e r  w i t h  a n  R f  va lue  of 0.88, wh ich  is a s imilar  Rf 
va lue  to  t h a t  of 6f l -OH-E w h e n  r u n  a t  30°C in t - bu t y l  
a lcohol  : b e n z e n e :  w a t e r  43 : 70: 86 b y  vol  (FRANTZ et  al. 4). 

T h e  m a r k e r s  gave  RI  va lues  as follows: Compound  
4(b) 0.3, 20f l -hydroxy 6f l -OH-F 0.48, a n d  6fl-OH-F 0.69. 
This  is s h o w n  in F i g u r e  1. 

Conclusion. The  resu l t s  of th i s  i nves t iga t ion  would ap- 
pea r  to  i n d i c a t e  t h a t  t h e r e  are  c o m p o u n d s  p resen t  in 
p l acen ta l  t i s sue  more  po la r  t h a n  6fl-OH-F. One of these  
soda- f luoresc ing  c o m p o u n d s  has  t he  same chromato-  
graphic  m o b i l i t y  as  C o m p o u n d  4(b) wh ich  was previous ly  
isola ted f rom p r e g n a n c y  u r ine  whi le  a n o t h e r  soda- 
f luorescing c o m p o u n d  would  a p p e a r  to  h a v e  the  same 
mob i l i t y  as t h e  20~-hydroxy  d e r i v a t i v e  of 6fl-OH-F. The  
i n t e n s i t y  of f luorescence of t h e  fo rmer  c o m p o u n d  was 
no t ed  to  be  a b o u t  twice  t h a t  of t h e  l a t t e r  c o m p o u n d  and  
so i t  is poss ible  t h a t  t h e  p l a c e n t a  is m a k i n g  a s ignif icant  
c o n t r i b u t i o n  of C o m p o u n d  4(b) d u r i n g  p regnancy .  

A l t h o u g h  no  o t h e r  soda- f luoresc ing  compounds  more 
po la r  t h a n  6 f l -Ot l -F  were n o t e d  on  c h r o m a t o g r a m s ,  th is  
does n o t  exc lude  t he  p resence  of v e r y  smal l  quan t i t i e s  
since t he  l imi t  of s e n s i t i v i t y  of t he  soda-f luorescence reac- 
t ion  w i t h  po la r  s te ro ids  is a b o u t  0.02-0.05 /~g/cm 2 
( B v s ~  8). 

Biosynthesis o/highly polar steroids by human placental 
tissue. E x t r a c t i o n  of  h u m a n  p l a c e n t a l  t issue had  indi-  
ca ted  t h a t  co r t i eos te ro ids  m o r e  po la r  t h a n  6fl-OH-F were 
present .  I t  was  of i n t e r e s t  t he re fo re  to  i nves t i ga t e  w he t he r  
the  p l a c e n t a  i tsel f  was  capab l e  of p r o d u c i n g  these  com- 
pounds  or  a l t e r n a t i v e l y  w h e t h e r  t h e y  h a d  been  t r ans -  
por t ed  t h e r e  f r o m  some  o t h e r  si te  a n d  p e r h a p s  concen-  
t ra ted .  

P rev ious  s tud ies  in  th i s  field h a v e  shown  t h a t  t he  
p l acen ta  possesses  t h e  necessa ry  enzym es  for hyd roxy la -  
l ion  of t h e  C-20 (hlEIGS a n d  ENGEL ~) a n d  C-6 posi t ions  
(BERLINER a n d  SALI-IANICKI°). 

I n  t h e  p r e s e n t  i nves t i ga t i on ,  t h e  c a p a c i t y  of t he  h u m a n  
p l acen ta  to  m e t a b o l i z e  cor t isol  a n d  cor t i sone  was s tudied.  

Tissue preparation and incubation procedure. Frozen  
t issue was sl iced a n d  f inely  minced .  T h r e e  25 g por t ions  
of t he  mince  were  t a k e n  a n d  s u s p e n d e d  in 50 ml  of Krebs-  

R i n g e r  p h o s p h a t e  buf fe r  p H  7.4 in sepa ra te  flasks. Cortisol 
(1 mg) dissolved in 0.5 ml  of absolu te  e thano l  was added  
to one f lask and  cor t i sone  ( i  mg) to  ano the r .  The  t h i r d  
flask, to  which  s teroids  were no t  added,  served  as a con-  
trol.  All th ree  flasks were i n c u b a t e d  a t  37°C wi th  air  as 
the  gas phase  for a per iod of 5 h w i t h  c o n s t a n t  shaking.  

Extraction o/steroids. The i n c u b a t i o n  mix tu r e  wits fil- 
te red  t h r o u g h  mus l in  and  t he  res idue s h a k e n  w i th  25 ml 
of dist i l led w a t e r  and  aga in  fi l tered.  F ina l ly  t he  f i l ter  was 
washed  w i t h  a fu r the r  25 ml of dis t i l led water .  To tile 
aqueous  ex t r ac t  was added  20% (w/v) a n h y d r o u s  sod ium 
su lpha te  and  the  solut ion e x t r a c t e d  w i t h  50 ml  of e thy l  
ace ta t e  on two occasions. The  e thy l  ace t a t e  ex t r ac t s  were 
pooled and  washed wi th  20 ml of a so lu t ion  of 10% (w/v) 
sodium c a r b o n a t e  and  20% (w/v) a n h y d r o u s  sod ium sul- 
p h a t e  in dist i l led water .  Tile ex t r ac t  was dried over  an-  
hydrous  sodium su lpha t e  a n d  e v a p o r a t e d  to d ryness  
unde r  v a c u u m  a t  37°C. 

Chromatography. Tile residue wits t a k e n  tip in chloro-  
f o r m : m e t h a n o l  (1:1) and  p u t  as a t h i n  b a n d  across a 
3 x 40 cm s t r ip  of W h a t m a n  3 m m  paper  and  a f te r  equili-  
b r a t ion  in b e n z e n e : m e t h a n o l : w a t e r  2 :1  : 1 b y  vo lume  
( B u s h  e) for 3 h the  c h r o m a t o g r a m  was developed for 6 h. 
E x a m i m t t i o n  unde r  UV-l ight  a t  254 rot, revealed an  in-  
tense  absorb ing  zone on the  origin wlfich was cu t  ou t  and  
subsequen t ly  e lu ted  wi th  e thy l  ; tcetate:  me thano l  2: 1. 
Af ter  r emova l  of the  so lvent  under  it s t r e a m  of n i t rogen  a t  
37°C a por t ion  of the  residue was spo t t ed  on W h a t m a n  
3 m m  paper  wi th  20fl-hydroxy 6fl-OH-F a n d  6fl-OH-F 
as markers .  After  equ i l ib ra t ion  ove rn igh t  a t  30°C in 
t - b u t y l - a l c o h o l : b e n z e n e : w a t e r  4 3 : 7 0 : 8 6  b y  vo lume  
(FRANTZ et  al.~), a 30 cm r u n  was carr ied out.  The  s t r ip  
was scanned  t inder  UV-l igh t  a t  254 m/,  and  sulxscquently 
examined  for soda-fluorescence.  Tile results,  which  are  
shown in Figure 2, m a y  be summar i zed  a~s follows: 

Incubation with cortisol. Two UV absorb ing  spots  w i th  
Rf  values of 0.18 and  0.48 were observed.  Soda-f luores-  
cence showed two spots  wi th  Rf values  of 0.30 and  0.69. 

Ref. 
P1 steroids 

0 

0 0----- 

0 

0 UV absorbing 
0 S0da-fluorescene 

- CompounO ~,(b) 

. . . . .  20~-hydroxy 6~-OH-F 

-6~-OH-F 

Fig. 1. Chromatography of placental extract (Pt) in t-butanol:ben- 
zene:water (43:70:86). 

s I. E, Burnt, Chromatography o/Steroids (l~crgamou Pros,% London 
1961). 

o R. A. MmGs and L. L. E~CEn, Endocrinology 69, 152 (t96t). 
10 D. L. BERLr.~ER and H. A. SALnAmCrC, J. ella. Endocrin. Metab. 

16, 903 (1956). 
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6f l -OH-F gave  an 1Rf of 0.69. No fluorescence was ob-  
se rved  in the  region of the  20fi-hydroxy 6f l -OH-F marker .  

Incubation with cortisone. Two ITV absorbing spots 
w i t h  R i  va lues  of 0.18 and  0.48 were  observed.  Only  one 
soda-fluorescing spot  was seen wi th  an  R f  va lue  (0.88) 
comparab le  to  6f l -OH-E when  run  in a s imilar  so lvent  
sys tem at  30°C. 

Control. Only two U V  absorbing spots  wi th  :Rf values  
of 0.18 and 0.48. No soda-f luorescence a t  all  was ob- 
served. 

Wi~h Wi*h ?,~f. 
cortisol cortisone Control 6"fer0ids 

0 o 0 

0 

Conclusions. On the  basis of ch romatograph ic  mobi l i ty ,  
th is  p resent  work  suggests  t h a t  the  h u m a n  p lacen ta  
possesses t he  necessary enzymes  for t h e  convers ion  of 
cort isol  to  a d4-3-ketosteroid w i t h  a glycerol  side chain  
more  polar  t h a n  the  20fl-hydroxy de r iva t ive  of 6f l -OH-F 
and  the  20a-hydroxy  de r iva t i ve  of 6fl-OH-F. This  com-  
pound  has  t he  same ch romatograph ic  mob i l i t y  as Com- 
pound  4(b) which was prev ious ly  isolated f rom p regnancy  
urine. Since no soda-f luorescing mate r ia l  was observed  
on ch roma tog rams  in the  region of e i ther  20a-hydroxy  
6f l -OH-F or 20fl-hydroxy 6f l -OH-F af ter  the  incuba t ion  of 
eort isol  w i th  p lacen ta l  t issue, i t  would  appear  t h a t  t he  
p lacen ta  is con t r ibu t ing  to t he  p roduc t ion  of the  un- 
ident i f ied polar  steroid Compound  4(b) bu t  t h a t  the  20- 
h y d r o x y  der iva t ives  of 6f l -OH-F are being produced  at  
some o the r  site and t r anspor ted  to the  placenta .  This  
l a t t e r  suggest ion is suppor ted  by  the  fact  t h a t  soda- 
f luorescing mate r ia l  w i th  t he  ch roma tog raph ic  mobi l i ty  
of 20a-hydroxy  6f l -OH-F was on ly  observed  in ex t rac t s  
f rom large a m o u n t s  of p lacenta l  t issue. 

0 0 0 ~ - 2 0 t 3  hydroxy 6~-Otl-r 

O O 0- -  6~-OH-F 

0 UV absorbing 
@ Soda-fiuor~scenc~ 

Fig. 2. Chromatography of the products after incubation of placental 
tissue with cortisot and cortisone. 

Zusammen]assung. Es  wird nachgewiesen,  dass die 
menschl iche  P lazen ta  enzymat i seh  Cortisol in ein g*-3- 
Ketos te ro id  m i t  Glycerol -Sei tenket te ,  welches m e h r  polar  
i s t  als die 20a- und 20fl-Derivate des 6-fl-OH-Cortisols, 
u m w a n d e l n  kann.  Es  scheint,  dass die P lazen ta  dieses 
Steroid das aus dem Ur in  schwangerer  F rauen  isoliert  
wurde,  selbst  bildet.  

R.  DIXON and G. W. PENNINGTON 

Department o/Pharmacology, Trinity College, Dublin 
(Ireland) and She][ield and Region Endocrine Investigation 
Centre, Jessop Hospital/or Women, She]/ield (England), 
December 11, 1964. 

Coplanare Hetero-ol igobasen (Phthalanilide), 
hochaktive Cytostatica ~ 

Ausgehend yon  theore t i schen  Vors te l lungen tiber Teil- 
prozesse des ak t iven  Transpor t s  yon  Ionen  durch die 
Ze l lmembran  un te r  13eteiligung v o n  Lec i th in  haben  HIRT 
e t  al. im Forschungs ins t i tu t  Dr.  W a n d e r  AG in Bern  e twa  
900 Stoffe einer  Substanzklasse  synthet is ier t ,  in der  Hoff -  
nung,  dass diese Verb indungen ,  als po lyva len te  Basen,  
m i t  t~hosphatiden komplexieren,  sich somi t  als po±entielle 
H e m m s u b s t a n z e n  des Ionen t ranspor t s  durch  die Phos-  
pha t id face t t en  der  Ze l lmembran  und d a m i t  l e tz ten  Endes  
als Cytos ta t ica  eines neuar t igen  Wi rkungs typus  erweisen 
m6chten  2. Bei der  rout inemiissig erfolgenden Tes tung  im 
pr im~ren  Screeningvorgang des Cancer  Chemothe rapy  
Nat iona l  Service Center  (CCNSC) in Be thesda  (USA), 
eI~viesen sich viele Subs tanzen  dieser Gruppe  als hoch-  
ak t iv  gegen die M~iuseleuk~mie L 1210 und einige ibrer  
Var ian ten  3, ferner gegen einige in der  Asci tesform, aber  
n icht  in der  soliden b 'orm wachsende Tumoren .  Da  eine 
gr6ssere Anzah l  dieser Stoffe auch gegen Mycobacterium 
tuberculosis in v i t ro  cy tos ta t i sch  wi rksam ist, erschien die 
Er forschung  des molekula ren  Wi rkungsmechan i smus  der  
einzelnen Ver t re te r  dieser Stoffklasse notwendig .  

I n  der  his j e t z t  vor t iegenden amer ikanischen  L i t e r a tu r  
wurde  diese Stoffklasse m i t  d e m  Oberbegr i f f  , P h t h a l a n i -  

lide ,> belegt.  Die  repr i i sen ta t iven  Grund typen  weisen ein 
la te ra l - symmetr i sches  Molekelsys tem auf, in dem minde-  
stens zwei s ta rk  basische Gruppen  du tch  mehrere  a roma-  
t ische Ringe und durch  Carbonamidgruppen  ve rbunden  
sind, derart ,  dass die Molekel  durchgehend  p lanar  ist. Die 
la te ra len  Adnexe  k6nnen  an dem Mit te l r ing para- oder  
metastgndig gebunden  sein, auch  kann  dieser noch andere  
Subs t i tuen ten  t ragen.  Die n~ichstfolgenden a romat i schcn  
Ringe  k6nnen  v e t o  Mit te l r ing  durch  Carbonamid- ,  Ure id-  
oder  noch tgngere H e t e r o g r u p p e n  ge t r enn t  sein, und 
schliesslich bes teh t  auch  eine grosse Var ia t ionsm6gl ich-  
kei t  in der  Ausbi ldung  der  basischen, ends tgndigen  Grup-  
pierungen,  ob offene Anordnungen  oder  5- bzw. 6-Ringe 
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