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prol i fera ted  endosperm.  If  these  were excised and  p lan ted  
on WM + 400 p p m  CH + 1 p p m  IAA + 1 p p m  kinetin,  t h e y  
prol i fera ted  in to  a callus and  subsequen t ly  d i f fe rent ia ted  
shoots  and haus to r ia  (Figure D). 

The haustor ia ,  e i ther  f rom the  emb ry o  or the  endosperm,  
were worm-like.  Anatomical ly ,  t h e y  were comparab le  to  
the  haus tor ia  fo rmed inside the  hos t  t issue in vivo, and 
showed a g landular  epidermis,  characfer i s t ic  collapsed 
layers, and  cent ra l ly  a r ranged  vascular  bundles.  

Thus, seeds of t he  paras i te  Scurrula pulverulenta can 
germina te  on a s imple n u t r i en t  med i u m and  the  dif- 
fe ren t ia t ion  of haus tor ia  is no t  a t  all hos t -dependen t .  I t  
is concluded t h a t  in th is  p l an t  t he  cells of the  endospernl  
and  embryo  have  the  inheren t  po t en t i a l i t y  for the  devel- 
o p m e n t  of haus to r ia  bu t  th is  m u s t  be evoked by  sui table 
chemical  milieu 6. 

(A) 'Seed' (endosperm with enclosed embryo) at culture. • 
(B) 9-week-old seedling on WM + 400 ppm CH; note the worm-like 
haustorium and several plumular leaves. Endosperm is on left. • 2.5. 
(C) 20-week-old seed culture on WM+ 400 ppm CH + 1 ppm IAA, 
showing enlbryonal callus which has differentiated shoot buds and 
haustoria, x 2. (D) 15-week-old culture of shoot buds of endospernfic 
origin, on WM+CH+IAA+kinetin.  The callused bud has dif- 
ferentiated haustoria. • 2.5. 

Zusammen/assung. Die Samen  von  Seurrula pulveru- 
lenta, einem Baumparas i t en ,  ke imen auf e infachen N/ihr- 
b6den.  Aus den embryona l en  und  endospe rmalen  Gewe- 
bell en twickeln  sich in den In -v i t ro -Ku l tu ren ,  auch bei 
Abwesenhe i t  yon Wir tsgewebe,  Haus tor ien .  
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S T U D I O R U M  P R O G R E S S U S  

The Relationship Between the Ring D-Substituents and the Absolute Configuration for the 
Aporphine Alkaloids 

All aporphines  possess a p e r m a n e n t l y  twis ted  b ipheny l  
system,  and  the  sign of the  specific ro ta t ion  a t  389 n m  
is usually a good cr i ter ion for the  absolute  configura-  
t ion  1,2, If  an aporph ine  is d e x t r o r o t a t o r y  its absolu te  
conf igura t ion  is as in I, while if i t  is l evoro ta to ry  the  
absolute  conf igura t ion  is r ep resen ted  by  express ion II .  
Pos i t ions  1 and  2 are a lways subs t i tu ted ,  while sub- 
s t i t uen t s  m a y  also be p resen t  a t  C-3, 7, 8, 9, 10, or 11. 

2( 
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10 

~ ~CH 3 

I 

HN\GH~ 

7, 2, 9, l O-Substiluted aporphines. C-l,  2, 9, 10-subst i tu ted 
aporph ines  are general ly  dex t ro ro t a to ry ,  and  hence of 
absolute  conf igura t ion  I. A p p r o x i m a t e l y  a dozen such 
alkaloids were known  in 1962, and  th is  n u m b e r  has now 
more  t h a n  doubled.  Table I l ists the  names,  subs t i tuents ,  
and  specific ro ta t ions  for the  aporphines  belonging to th is  
group. 

The only  except ion  appears  to  be the  rare ly  occurr ing 
base  phanos t en ine  which exhib i t s  [~JD --36.7~ (CHC13). 
( •  has  been found  toge the r  w i th  (+)-iso- 
boldine  in Glaucium spp. 4. Aporph ines  are no t  usually 
found in a racemic  form, and  it is p robab le  t h a t  t he  
racemic  isoboldine was formed in t he  p lan t  by  oxidat ion  
of (+)- isoboldine  to  the  cor responding  i m m o n i u m  salt  
or eneamine,  which  was then  reduced  non-stereospecif-  
ically back  to isoboldine. 

In  1962, one of us m a d e  some t en t a t i ve  general izat ions  
re la t ing the  posi t ion of the  subs t i tuen t s  ill r ing D of the  
na tu ra l ly  occurr ing aporph ines  to  the  absolute  configura-  
t ions  of t he  molecules a. Since th is  t ime  a large n u m b e r  
of new aporphines  have  been  isolated, so t h a t  a reconsid-  
era t ion  of th is  re la t ionship  is war ran ted .  

1 M. SIIAMMA, Experientia 16, 484 (1960). 
C. DJERASSI, K. MISLOW and M. SHAMMA, Experientia 18, 53 
(1961). 

a M. SHAMMA, Experientia 78, 64 (1962). 
4 T. SLAVIK, Colln Czech. chem. Commun 33, 323 (1968). 
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1,2, 10, l l-Substituted aporphines. A p o r p h i n e s  s u b s t i -  
t u t e d  a t  C- I ,  2, 10, 11 a r e  d e x t r o r o t a t o r y ,  a n d  t h e r e f o r e  of  
t y p e  I. M o r e  t h a n  2 d o z e n  of t h e s e  a p o r p h i n e s  a r e  p re s -  
e n t l y  k n o w n ,  a n d  t h o s e  for  w h o m  s p e c i f i c  r o t a t i o n s  h a v e  
b e e n  r e c o r d e d  a r e  l i s t e d  i n  T a b l e  I I .  

T h e  o n l y  e x c e p t i o n  t o  t h e  t r e n d  t o w a r d  d e x t r o r o t a t i o n  
is t h e  a l k a l o i d  l a u r e p u k i n e  ( T a b l e  l I ) ,  [~]D - - 2 2 2 ~  
(CHCla) , i s o l a t e d  i n  1931 f r o m  Laurelia nova-zelandiae 
( L a u r a c e a e ) .  I n t e r e s t i n g l y  e n o u g h ,  l a u r e p u k i n e  is a l so  
t h e  o n l y  n a t u r a l l y  o c c u r r i n g  a p o r p h i n e  w h i c h  p o s s e s s e s  
a n  ortho d i p h e n o l i c  s y s t e m .  A r e c e n t  c a r e f u l  r e i n v e s t i g a -  
t i o n  of  t h e  a l k a l o i d s  of  L. nova-zelandiae y i e l d e d  no  
l a u r e p u k i n e  5. 

S p e c i f i c  r o t a t i o n  m e a s u r e m e n t s  of fe r  a s i m p l e  w a y  of  
d i f f e r e n t i a t i n g  b e t w e e n  C-I ,  2, 9, 10 a n d  C - l ,  2, 10, 11 
s u b s t i t u t e d  a p o r p h i n e s .  P e r u s a l  of  T a b l e s  I a n d  I I  r e v e a l s  
t h a t  t h e  1, 2, 9, 10 se r ies  e x h i b i t s  r o t a t i o n s  of  + 119 ~ 
or  less,  w h e r e a s  t h e  1, 2, 10, 11 s u b s t i t u t e d  a p o r p h i n e s  
s h o w  v a l u e s  of + 139 ~ or  more .  

Aporphines monosubstituted in ring D. M o r e  t h a n  12 
a p o r p h i n e s  a r e  k n o w n  t h a t  a r e  m o n o s u b s t i t u t e d  in  r i n g  D 
( T a b l e  I I I ) .  T h e  t r e n d  is for  t h e s e  c o m p o u n d s  t o  be  
l e v o r o t a t o r y  a n d  of t y p e  l I .  T h e r e  are ,  h o w e v e r ,  4 
i n t e r e s t i n g  e x c e p t i o n s ,  n a m e l y  ( + ) - m e c a m b r o l i n e ,  iso- 
t h e b a i n e ,  n u e i f e r o l i n e ,  a n d  s p a r s i f l o r i n e ,  a l l  of w h i c h  a r e  
d e x t r o r o t a t o r y .  

T h e  a l k a l o i d  m e c a m b r o l i n e  w h e n  i s o l a t e d  f r o m  Meco- 
nopsis cambrica Vig.  ( P a p a v e r a c e a e )  is d e x t r o r o t a t o r y ,  
b u t  is  l e v o r o t a t o r y  w h e n  o r i g i n a t i n g  f r o m  Laurelia novae- 
zelandiae ( L a u r a c e a e ) .  S i m i l a r l y ,  i s o t h e b a i n e ,  w h i c h  is 
k n o w n  o n l y  i n  t h e  d e x t r o r o t a t o r y  f o r m  is o b t a i n e d  f r o m  
t h e  P a p a v e r a c e a e  s p e c i e s  Papaver orientale a n d  P. bractea- 
turn; a n d  n u c i f e r o l i n e  o c c u r s  i n  P.  caucasicum. I t  a p p e a r s ,  
t h e r e f o r e ,  t h a t  a p o r p h i n e s  o r i g i n a t i n g  f r o m  t h e  f a m i l y  
P a p a v e r a c e a e  a re  d e x t r o r o t a t o r y ,  a n d  of t y p e  I. T h i s  
t r e n d  wi l l  b e c o m e  e v e n  m o r e  e v i d e n t  w h e n  t h e  a p o r -  

p h i n e s  u n s u b s t i t u t e d  in  r i n g  D a r e  c o n s i d e r e d  in  t h e  
n e x t  s e c t i o n .  

T h e  a l k a l o i d  s p a r s i f l o r i n e  h a s  b e e n  r e p o r t e d  t o  be  
d e x t r o r o t a t o r y .  I t  i s  o b t a i n e d  n o t  f r o m  a P a p a v e r a c e a e ,  
b u t  f r o m  a m e m b e r  of  t h e  E u p h o r b i a c e a e ,  Croton sparsi- 
florus M o r u n g .  T h e  f ree  b a s e  is u n s t a b l e ,  so t h a t  t h e  
r o t a t i o n  w a s  o b t a i n e d  on  t h e  h y d r o c h l o r i d e  s a l t ,  laID 
+ 43 ~ (H20) .  T h i s  is o n l y  a r e l a t i v e l y  s m a l l  p o s i t i v e  r o t a -  
t i o n ,  a n d  u n t i l  a n  o p t i c a l  r o t a t o r y  d i s p e r s i o n  c u r v e  is 
o b t a i n e d  no  f i r m  c o n c l u s i o n  c a n  be  m a d e  r e g a r d i n g  t h e  
a b s o l u t e  c o n f i g u r a t i o n  of  s p a r s i f l o r i n e .  

Aporphines unsubstituted in ring D. T h o s e  a p o r p h i n e s  
u n s u b s t i t u t e d  i n  r i n g  D o b t a i n e d  f r o m  m e m b e r s  of  t h e  
P a p a v e r a c e a e  f a m i l y  a r e  d e x t r o r o t a t o r y ,  w h i l e  t h e  o t h e r s  
a r e  g e n e r a l l y  l e v o r o t a t o r y  ( T a b l e  IV) .  F o r  e x a m p l e ,  
( + ) - n u c i f e r i n e  as  w e l l  as  ( + ) - r o e m e r i n e  a r e  o b t a i n e d  f r o m  
Papaver spp .  B u t  n u c i f e r i n e  f r o m  t h e  n o n - p a p a v e r a c e o u s  
Nelumbo nuci/era a n d  N. lutea is  l e v o r o t a t o r y ,  a n d  s i m i -  
l a r l y  r o e m e r i n e  f r o m  t h e  n o n - p a p a v e r a c e o u s  Cryptocaria 
angulata, Neolitsea sericea, a n d  Nelumbo nuci/era is  
l e v o r o t a t o r y .  
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Table I. Aporphines substituted at C-l, 2, 9, 10 

Aporphine Substituent positions 

? 2 3 N 8 9 10 [:r 

R e f e r -  

e n e e s  

Neolitsine 
Cassyfiline (cassythine) 
Oeoteine 
C assythidine 
Ocopodine 
Aetinodaphnine 
N-Methylactinodaphnine (eassythicine) 
Dicentrine 
Phanostenine 
Quaternary from F. linguassoiba chloride 
Isoboldine 
Laurelliptine 
Thaliporphine (thaliemidine) 
Braeteoline 
Wilsonerine 
Laurifoline chloride 
Domestieine 
Nordomesticine 
Laurolitsine 
Boldine 
Xanthoplanine iodide hemihydrate 
Nantenine 
Nornantenine 
N-Methyllaurotetanine 
Laurotetanine 
Glaucine 
Coesarmine iodide tr ihydrate 

O CH2-O 
O CH 2 0 
O-CH. a O 
O CH2-O 
O-CH2-O 
O-CH2-O 
O-CH2-0 
O CH~-O 
O CH 2 0 
OH OCH a 
OH OCH a 
OH OCH a 
OH OCH a 
OH OCH a 
OH OCH a 
OH OCH a 
OH OCH a 
OH OCH a 
OCH a OH 
OCH a OH 
OCH a OCH a 
OCH a OCH a 
OCH a OCH a 
OCH a OCH a 
OCH a OCH a 
OCH a OCH a 
OCH a OCH a 

OCH a 
OCH a 
OCH a 

CH a O CH2-O + 56.5 ~ (CHCla) e, 
H OH OCH a + 24 ~ (CHCla) o 
CH a OCHa OCHa + 33.3 ~ (CHCla) 7 
H O CH2-O + 15 ~ (CHCIa) 
CH a OCIt a OCH a OCH a + 87 ~ (EtOH) 2 
H OH OCH a + 39 ~ (EtOH) 
CH a OH OCH 3 + 59 ~ (EtOH) s 
CH 3 OCH 3 OCH a + 56 ~ (EtOH) 
CH 3 OCH a OH _ 30.7 ~ (CHCla) 7 

(CHa)2 OCHa OCHs + 30.2 ~ (H20) T 
CH a OH OCH a + 41.2 ~ (EtOH) 0 
H OH OCH 3 + 47 ~ (EtOH) 
CH a OCH a OCH a +110 ~ (EtOH) o 
CH 3 OH OCH 3 + 35 ~ (CHCla) lo 
H OCH s OCH a + 56 ~ (MeOH) 11 

(CHa) 2 OH OCH a + 26.3 ~ (H~O) 7 
Ctt a O CH2-O q 60.5 ~ 
H O-CH 2 0  + 31.5 ~ (CHCla) 12 
H OH OCH a +102.5 ~ (EtOH) v 
CH s OH OCH a ~112 ~ (EtOH) 

(CHs) 2 OH ()CH a + 71 ~ (EtOtt) 7 
CH 3 O-CH2-O + 101 ~ (CHCla) 
H O-CH 2 0  + 85 ~ (CHCla) la 
CH a OH OCH a + 88 ~ (CHCla) la 
If OH OCH a + 98 ~ (EtOH) 7 
CH a OCHa OCHa +119 ~ (CHCla) 7 

(CHa) 2 OCH a OH § 27.9 ~ (EtOH) 7 
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Aporphine  Subs t i tu ted  positions 

1 2 3 N 10 71 

Refer- 
e n e e s  

Launob ine  O-CH2-O H 
Nandiger ine  (hernangerine) O-CH~-O H 
N-Methylnandiger ine  hydrobromide  O-CH2-O CH 3 
Ovigerine (hernovine) O-CH~-O H 
N-Methyloviger ine  O-CH~-O CH 3 
Bulboeapnine  O-CHg-O CH 3 
Hernand ine  O-CH2-O OCH 3 H 
N-Methyleoryd in ium iodide OH OCH z (CH3) ~ 
Magnoflorine OH OCH3 (CH3)~ 
Corydine OH OCH3 CH 3 
Corytuber ine  OH OCH 3 CH 3 OCH~ 
Hernov ine  OCH a OH H 
Lindcarpine  OCH 3 OH H 
N-Methyl l indearpine  OCH 3 OH CH 3 
N-Methylhernovine  hydrochlor ide  OCH 3 OH CH 8 
10-0-Metbylhernovine  OCH3 OH H 
N-Methyl-  10-methylhernovine  OCH z OH CH 3 
Catalpifoline OCH 3 OCH~ H 
Isocorydine OCH~ OCH 3 CH3 
Oeonovine OCH 3 OCH 3 OCH3 CHa 
Ocokrypt ine  OCH3 O-CH~-O CH3 
Norisocorydine OCHa OCH8 H 
N-Methyleoryd in ium chloride OCH~ OCH a (CH~)~ 
Laurepuk ine  OH OH CH3 

OCH 3 OH 
O H  O C H  3 

OH O C H  3 

O-CH~-O 
O-CH~-O 
OCH 3 OH 
OCH s OCH s 
OCH 3 OCH 3 
OCH~ OH 
OCH 3 0 C H  3 
OCH 3 OH 
OH O C H  a 

OCH 3 OH 
OCH 3 OH 

OH O C H  3 

OCH a OCH 3 

OCH 3 O C H  3 

OCH~ OCH 3 
OCH 3 OH 
OCH 3 OH 
OCH 3 OH 
OCH~ QH 

OCH 3 OH 
O-CH2-O 

+ 192.7 ~ 
+ 248 ~ 
+ 170 ~ 
+217 ~ 
+222 ~ 
+237 ~ 
+347 ~ 
+ 168.6 ~ 
+220  ~ 
+205 ~ 
+282.5 ~ 
+ 142 ~ 
+ 166 ~ 
+ 160 ~ 
+ 209 o 
+188 ~ 
+139  ~ 
+220 ~ 
+ 202 ~ 
+ 156 ~ 
+ 164 ~ 
+158.5 ~ 
+ 168.6 ~ 
--222 ~ 

(CHC13) 
(E tOH)  
(tt20) 
(CHC18) 
(CHC13) 
(CHC13) 

(E tOH-H~0)  
(MeOH) 
(eric13) 
(E tOH)  
(Py.) 
(E tOH)  
(CHC13) 
(MeOH) 
(EtOH)  
(MeOH) 
(EtOH)  
(MeOH) 
(CHC13) 
(CHCI3) 
(EtOH)  
( H 2 0 )  

(CHC13) 

6 

6 

6 

6 

6 

7 

14 

7 

7 

7 

7 

6 

15 

16 

16 

16 

16 

6 

7 

8 

8 

7 

6 

7 

Table  I I I .  Aporphines  monosubs t i tu ted  in r ing  D 

Aporphine  Subs t i tuent  positions 

1 2 N 8 9 10 11 [0r 

Refer- 
ences 

Sparsiflorine hydrod l lo r ide  OH OCH 3 
1 ,10-Dihydroxy-2-methoxyaporphine  OH OCH 3 
(+)-Mecambrol ine  O-CH2-O 
(--) -Meeambrol ine O-CH~-O 
Tuduran ine  OCH 3 OCH 3 
Michepressine iodide O-CH2-O 
Laurel ine  O-CH2-O 
Anolobine O - C H . - O  
Xylopine O-CH2-O 
Puka te ine  O-CH~-O 
Puka te ine  m e t h y l  e ther  O-CH2-O 
Isothebaine  O H  OCH 3 
Stephanine  O-CH2-O 
Nuciferoline OCH 3 OCH 3 

H 
CH 3 
C H  3 

CH 3 
H 

( C H 3 ) 2  

CH3 
H 
H 
CH s 
CHa 
CH 3 
CH3 
CH3 

OCH 3 

OH 
OCH 3 

OH + 43 o ( H 2 0 )  6 

O H  _ 35 ~ (CHCI3) 6 
O H  + 76 o ( C H C I 3 )  a 

OH _ 77 o (CHC13) 5 
O H  --127.5 ~ (E tOH)  7 
O H  --130.8 ~ (MeOH) 7 
OCH 3 -- 98.5 ~ (E tOH)  7 

_ 22.5 ~ (CHC13.MeOH) 7 
- -  23.4 ~ (MeOH) 7 

OH --220 ~ (EhOH) 7 
OCH3 _ 2 9 3 . 4  ~ (CHC13) 5 
OCH3 +285.1 ~ (E tOH)  7 

_ 92.5 ~ (CHCI3) 7 
O H  + 154 ~ (EtOH)  17 

Table  IV. Aporphines  unsubs t i tu ted  in r ing  D 

Aporphine  Subs t i tuent  positions 

J 2 N 

Refer- 
ences 

(--) -Nuciferine 
(+)-Nucifer ine  
Nornucifer ine 
Anonaine  
(--)- Roemer ine  
(+) -Roemer ine  (aporeine) 
Ushinsunine 
Norushinsunine (miehelalbine) 
Guat te r ine  
1 -Methoxy-2 -hydroxyaporphine  
Asimilobine 
Caaver ine  

OCH a OCH 3 
OCH z OCH3 
OCH 3 OCH 3 
O-CH2-O 
O-CH2-O 
O-CH2-O 
O-CH~-O 
O-CH2-O 
O-CH~-O 
OCH 3 OH 
OCH 3 OH 
OH OCH 3 

O C H  3 

CH 3 
CH 3 
H 
H 
CH~ 
CH 3 
CH~ 
H 
CH 3 
CH 3 
H 
H 

OH 
OH 
OH 

--157.5 ~ (EtOH)  
+ 165 ~ (EtOH) 

- -  145 ~ (EtOH)  
_ 52 ~ (CHC13) 
--  72.5 ~ (EtOH)  
+ 75 ~ (E tOH)  
--117 ~ (CHC13) 
--105.2 ~ (CHC13) 
_ 57.1 ~ (CHC13) 
- -265 ~ (CHC13) 
--213 ~ (CHClz) 
- -  89 ~ (MeOH) 

7 

18 

7 

7 

7 

18 

7 

7 

6 

7 

6 

6 
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F r o m  T a b l e  I V  i t  c an  also be  seen t h a t  w h e n  t he  C-1 
s u b s t i t n e n t  is a m e t h o x y  group,  t he  m a g n i t u d e  of t h e  
specific r o t a t i o n  is g rea t e r  t h a n  145 ~ B u t  if a h y d r o x y  
or a m e t h y l e n e d i o x y  group  is i nvo lved  a t  C-1, t he  
m a g n i t u d e  is less t h a n  120 ~ . 

The  a b o v e  genera l i za t ions  should  be  of use in  t he  
s t r u c t u r a l  e luc ida t ion  of new a p o r p h i n e  a lkaloids .  More 
i m p o r t a n t l y ,  t h e y  p o i n t  to  ce r t a in  b iogene t i c  t r a i t s  in  t he  
f o r m a t i o n  of these  n a t u r a l  p roduc ts ,  and  specif ical ly to  a 
r e l a t i onsh ip  b e t w e e n  s t ruc tu re ,  abso lu te  conf igura t ion ,  
a n d  p l a n t  fami ly .  

P r o a p o r p h i n e s  h a v e  been  c lear ly  d e m o n s t r a t e d  to be  t he  
p recursors  of a t  leas t  some of t he  a p o r p h i n e  alkaloids ,  and  
t h e  t r e n d s  descr ibed  above  m a y  be  t r aced  b a c k  to some 
e x t e n t  in to  t h e  p r o a p o r p h i n e  series1% However ,  an  insuf-  
f ic ient  n u m b e r  of p r o a p o r p h i n e s  h a v e  been  i so la ted  so far  
f rom d i f fe ren t  sources  to  al low for f i rm genera l iza t ions .  

In  conc lus ion  then ,  t he  fol lowing s u m m a r y  s t a t e m e n t  
can  be m a d e :  N a t u r a l l y  occurr ing  a p o r p h i n e s  are usua l ly  
d e x t r o r o t a t o r y  a n d  of t y p e  I. B u t  those  a p o r p h i n e s  mono-  
s u b s t i t u t e d  or u n s u b s t i t u t e d  in r ing  D, a n d  wh ich  do no t  
o r ig ina te  f rom the  p l a n t  f ami ly  Papave raceae ,  genera l ly  
are  l e v o r o t o t a t o r y  a n d  of t y p e  I I .  The  m a g n i t u d e  of the  
specific r o t a t i o n  m a y  also be  useful  in  e luc ida t ing  t he  
s u b s t i t u t i o n  p a t t e r n  on  t he  a p o r p h i n e  ske le ton  e~ 

Rdsumd. Les a lcaloides  a p o r p h i n i q u e s  subs t i tu6s  en  
pos i t ions  1, 2, 9, 10 on  en  1, 2, 10, 11 son t  d e x t r o r o t a -  
to i res  e t  du  t y p e  I. Mais  les a p o r p h i n e s  m o n o s u b s t i t u 6 e s  
ou non  subs t i tu6es  d a n s  le cycle D, et  qu i  ne  pa r -  
v i e n n e n t  pas  de la fami l le  Papave raceae ,  son t  g6n6rale- 
m e n t  16vorotatoires  e t  du  genre  I I .  
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Separate  and S i m u l t a n e o u s  Effects of Ethanol ,  Hypertonic  Saline and Insul in on the Funct ion of the 
S u b c o m m i s s u r a l  Organ 

The  s n b c o m m i s s u r a l  o rgan  (SCO) is m a d e  up  of a 
g roup  of e p e n d y m a l  cells s i t ua t ed  above  t he  orifice of t he  
a q u e d u c t u s  cerebri .  Morphologica l  s tudies ,  inc lud ing  
e lec t ronmicroscopica l  exam i na t i on ,  h a v e  disclosed the  
typ ica l  cha rac te r i s t i c s  of secre tory  cells *. The  secre t ion 
consis ts  of a mucopo lysaccha r ide  p ro t e in -complex  which  
g rea t ly  r e sembles  the  neu rosec re to ry  ma te r i a l s  of t he  
pos te r ior  h y p o p h y s i s  ~. B o t h  secre t ions  are revea led  
a l m o s t  specif ical ly b y  a ldehyde - fuchs in  s ta in ing,  appl ied  
in mos t  h i s t ochemica l  s tudies .  

SCO has  good h u n m r a l  and  neura l  connec t ions :  i t  is 
b a t h e d  in t he  ce rebrosp ina l  fluid, and  i t  h a s  a r ich  
vascu la tu re .  Moreover,  f ibres  of the  a u t o n o m i c  n e rvous  
s y s t e m  are  d e m o n s t r a b l e  be t w een  t he  sec re to ry  cells ~, a,4. 

In  t he  main ,  s t u d y  of possible  func t ions  has  proceeded  
b y  morpholog ica l  means ,  since the  SCO is small ,  t he  
a m o u n t  of t he  secre t ion  is min imal ,  a n d  u n d e r  o r d i n a r y  
c i r cums tances  the  a n a t o m i c  loca t ion  m a k e s  i t  d i f f icul t  
to  reach.  Classical  a b l a t i o n  and  e x t r a c t i o n  s tud ies  h a v e  
been  made,  a l t h o u g h  to da te  the  resul t s  are d ive rgen t .  
However ,  some ev idence  has  been  elici ted wh ich  favours  
t he  concep t  t h a t  th i s  o rgan  m i g h t  p a r t i c i p a t e  in regula-  
t ion  of t he  e lec t ro ly te  b a l a n c e  5.s. 

A n u m b e r  of subs t ances  induce  cytological  changes  in 
t h e  cells, a n d  these  h a v e  been  ' p h o t o g r a p h e d '  a t  c e r t a i n  
m o m e n t s  d u r i n g  t he  expe r imen t s .  Fo r  ins tance ,  hype r -  
ton ic  sal ine g iven  for m a n y  days  increases  t he  a m o u n t  
of sec re t ionL excessive w a t e r  i n t a k e  enlarges  t he  nucle i  
of the  SCO ceils ~0 a n d  a d ie t  def ic ient  in  sod ium exercises 
t he  oppos i te  effect, d i m i n u t i o n  of t he  nuc lea r  vo lumes~h  

W i t h  respec t  to  the  f ind ings  m e n t i o n e d  i t  has  been  
sugges ted  t h a t  t he  cytological  changes  in t he  subcom-  
missura l  cells a n d  t he  e lec t ro ly te  imba lances  are in causal  
re la t ionsh ip ,  and  can  even  be  i n t e r p r e t e d  as a proof  of 
t h e  r e g u l a t o r y  func t ion  exer ted  b y  SCO on t he  e lec t ro ly te  
m e t a b o l i s m  ~. 

The  inges t ion  of e t h a n o l  i nh ib i t s  l i be ra t ion  of the  an t i -  
d iure t ic  h o r m o n e  (A1)H), depresses  the  func t ion  of the  
supraop t i c  and  p a r a v e n t r i c u l a r  nuclei  13, and  is moreove r  
followed b y  p l a s m a  h y p e r k a l e m i a  and  h y p o n a t l e m i a  14. 

The  a d m i n i s t r a t i o n  of insul in  leads to  h y p o k a l e m i a  a n d  
d i s appea rance  of t he  a ldehyde - fuchs in  pos i t ive  secre t ion  
in SCO w i t h i n  2 weeks  15. 

I t  is t hus  a p p a r e n t  t h a t  t he  s u b s t a n c e s  m e n t i o n e d  
e i the r  have,  or are l ike ly  to have ,  an  effect  upon  t h e  
s u b c o m m i s s u r a l  cells. Since t h e y  inf luence  the  e lec t ro ly te  
s t a tu s  in oppos i te  a n d  d i f fe ren t  ways,  a c learer  p i c tu re  
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