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MAGE 8. The  p r ec ip i t a t e s  were  col lected b y  mic ro f i l t r a t i on  
a n d  assayed  for  r a d i o a c t i v i t y .  T h e  p rec ip i t a t e  of an t i -  
s e r u m  i n c u b a t e d  w i t h  A C T H - I  TM was s t rong ly  r ad i oac t i ve  
whe rea s  t h e  p r e c i p i t a t e  of n o r m a l  s e r u m  i n c u b a t e d  in  t h e  
s a m e  c o n d i t i o n s  d id  n o t  show a n y  s ign i f i can t  r ad io -  
a c t i v i t y  (Table) .  

I n c u b a t i o n  of successive d i lu t ions  of a n t i s e r u m  or  nor -  
m a l  s e r u m  w i t h  a c o n s t a n t  d i l u t i on  of ACTH-113x shows 
t h a t  t h e  r a d i o a c t i v i t y  increases  w i t h  inc reas ing  concen-  
t r a t i o n s  of a n t i s e r u m ,  whereas  no  c h a n g e  occurs  w i t h  
n o r m a l  s e r u m  (Figure  2). 

I n  t h e  s t u d y  of t he  b i n d i n g  of A C T H  to i t s  an t ibod ies ,  
A C T H - I  TM was  a d d e d  to  a suspens ion  of t h e  an t ibod ie s  
p r e c i p i t a t e d  b y  an t i -y -g lobul in .  T h e  m i x t u r e  was incu-  
b a t e d  a t  0 ° a n d  mic r o f i l t r a t i on  ca r r ied  o u t  a t  r egu la r  
in te rva l s .  T h e  r a d i o a c t i v i t y  of t he  p rec ip i t a t e  col lected 
on  t h e  microf i l te rs  inc reased  w i t h  t ime,  r each ing  a max i -  
m u m  a f t e r  90 ra in  (Figure  3). 

The  r eve r s ib i l i t y  of t he  process  a n d  i ts  t ime  d e p e n d e n c y  
was  ver i f ied  b y  t h e  decrease  in r a d i o a c t i v i t y  of the  precipi-  
t a t e d  c o m p l e x  fol lowing t h e  a d d i t i o n  of a n  excess of un-  
labe l led  A C T H  (Figure  4). 

W h e n  un labe l l ed  A C T H  is a d d e d  to  A C T H - P  31 pr ior  to  
t h e  a d d i t i o n  of a n t i s e r u m  a n d  ant i -7-g lobul in ,  t he  radio-  
a c t i v i t y  of t h e  r e s u l t a n t  p r ec ip i t a t e  decreases  w i t h  in- 
c reas ing  c o n c e n t r a t i o n s  of a d d e d  un labe l l ed  A C T H  (Fi- 
gure  5). T h e  s y s t e m  al lows t h e  de t ec t i on  of as l i t t l e  as 
100 ~ g  A C T H .  

A C T H  in  h u m a n  p l a s m a  can  b e  d i rec t ly  c o m p a r e d  
w i t h  a d i l u t i on  c u r v e  for p u r e  ACTH.  T h e  va lues  o b t a i n e d  
in  f ive n o r m a l  sub j ec t s  were  3 to  5 m ~ g  A C T H  in 0.1 ml  
w h e n  a n  a n t i s e r u m  to  c o m m e r c i a l  A C T H  was  used  a n d  

10 to  25 m ~ g  us ing  a n t i s e r u m  to  pu re  porc ine  A~ A C T H .  
In  a sub j ec t  t r e a t e d  w i t h  large doses of p r e d n i s o n e  (200 m g  
pe r  day)  t h e  A C T H  level  was  0.7 m v g  in  0.1 ml  us ing  t h e  
a n t i s e r u m  t o  c o m m e r c i a l  A C T H .  

Discussion. O u r  d a t a  con f i rm  t h e  ex i s t ence  of a n t i -  
bodies  to  A C T H  w h i c h  were  f i r s t  d e m o n s t r a t e d  b y  h a e m -  
a g g l u t i n a t i o n  b y  FISHMAN, McGARRY a n d  BECK*. L ike  
t h e  a n t i b o d i e s  to  insu l in  ~ a n d  to  g lucagon  ~°,n, t h e y  a re  
non -p rec ip i t a t i ng .  T h e  d a t a  a lso d e m o n s t r a t e  t h a t  t h e  
b i n d i n g  of A C T H  to  i t s  a n t i b o d y  is t i m e  d e p e n d e n t  a n d  
t h a t  t h e  process  is revers ible .  

T h e  decrease  in  r a d i o a c t i v i t y  o b s e r v e d  a f t e r  a d d i t i o n  of 
un labe l l ed  A C T H  to t he  m i x t u r e  of  a n t i s e r u m ,  A C T H - I  ~3z 
a n d  an t i -y -g lobu l in  p rov ides  t h e  bas i s  for  a n  i m m u n o -  
assay.  T h e  s ens i t i v i t y  of t he  a s say  al lows t he  d e t e r m i n a -  
t ion  of t he  basa l  level  of h u m a n  p l a s m a  A C T H  a n d  of t h e  
A C T H  level  d u r i n g  i n h i b i t i o n  of t he  p i t u i t a r y  re lease  of 
A C T H  b y  cor t isol  or  i ts  de r iva t ives .  T h e  d i f ferences  ob-  
se rved  in t he  A C T H  level  of n o r m a l  sub j ec t s  w h e n  us ing  
a n t i s e r u m  to  d i f fe ren t  A C T H  p r e p a r a t i o n s  show t h a t  ab-  
solute  va lues  will on ly  b e c o m e  poss ible  w h e n  h u m a n  
A C T H  is used as a s t a n d a r d  ~. 

Rdsumd. Des an t i co rps  a n t i - A C T H  on t  6t6 p rodu i t s .  I ls  
f o r m e n t  avec  I ' A C T H  un complexe  n o n  p r6c ip i t ab le ,  l l s  
o n t  serv i  au d d v e l o p p e m e n t  d ' u n  t e s t  r a d i o - i m m u n o l o -  
g ique  de d 6 t e r m i n a t i o n  de I 'ACTH.  
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ACTH-I TM 

Binding of ACTH-I TM to antibodies 

Counts per rain 
in the precipitate 

+ antiserum 1/100 226 
+ normal serum 1]100 ~5 
+ phosphate buffer 27 
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Catecholamines of the Spinal Cord Normally  
and after Transection 

Using  a new  h i s t o c h e m i c a l  t e chn ique ,  CARLSSON et  at. 1 
h a v e  o b t a i n e d  s t r o n g  ev idence  for  t h e  v iew t h a t  t he  nor-  
a d r e n a l i n e  p r e s e n t  in  t h e  cen t r a l  n e r v o u s  s y s t e m  serves  
as  a n e u r o t r a n s m i t t e r .  O t h e r  d a t a  s u p p o r t i n g  t h i s  v iew 
are  p r e s e n t e d  in t h i s  paper .  

T h e  e x p e r i m e n t s  i nc luded  f ive r a b b i t s ,  t h e  sp ina l  cords  
of w h i c h  were  c u t  a t  t h e  level  of t h e  2nd  thorac ic  s e g m e n t  
u n d e r  e t h e r  anaes thes i a .  T h e  t r a n s e c t i o n  was pe r fo rmed  
w i t h  a pa i r  of  scissors a f t e r  a n  incis ion in t h e  m e d i a n  l ine 
of t h e  back .  T h e  a n i m a l s  were g iven  a suspens ion  of peni -  
ci l l in a n d  s t r e p t o m y c i n  i m m e d i a t e l y  a f t e r  t h e  opera t ion .  
T h e y  seemed  to  feel wel l  a n d  to t ake  t h e i r  food normal ly ,  
a n d  were  ki l led 6-7  d a y s  a f t e r  t h e  opera t ion .  T he  nor-  
a d r e n a l i n e  c o n t e n t s  of t h e  p a r t s  of the  cord  a b o v e  a n d  
be low t h e  t r a n s v e r s e  sec t ion  were  d e t e r m i n e d  us ing  t he  
m e t h o d s  desc r ibed  b y  B E R T L E R ,  CARLSSON a n d  t{OSEN- 
GREN 2 a n d  HAGGENDAL 3. Con t ro l  va lues  were o b t a i n e d  
f rom a n i m a l s  n o t  o p e r a t e d  on. T h e  va lues  are  found  in  
t h e  Table .  

I t  will a p p e a r  f rom the  Tab le  t h a t  t h e  sp ina l  cord  of 
r a b b i t  con ta ins  0.15 ag  n o r a d r e n a l i n e  pe r  g. I t s  c o n t e n t  of 

Noradrenaline content of tlle spinM cord of the normat rabbit and 
after transection at the 2nd ttxoracic segment. The figures indicate [~glg 

Controls Operated animals 
above Th 2 below Th 2 above Th 2 below Th 2 

0.13 0.12 0.14 0.02 
0.15 0.15 0.10 0.02 
0.11 0.11 0,12 0.03 
0.09 0.10 0.09 0.03 
0.29 0.26 0,11 0.01 
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th i s  a m i n e  is t hus  a b o u t  one t h i r d  of the  c o n c e n t r a t i o n  in  
t h e  bra in .  I t  is also seen t h a t  a f t e r  t he  cross sec t ion  t h e  
n o r a d r e n a l i n e  of t h e  p a r t  c a u d a l  to  t he  sec t ion  d i s appea r s  
a l m o s t  comple te ly .  Th i s  fac t  seems to us  to  i nd i ca t e  t h a t  
t he  m a j o r  p a r t  of t he  n o r a d r e n a l i n e  of t he  cord  is loca ted  
in ne rve  fibres,  t he  cell bod ies  of w h i c h  occur  in  a n  a r ea  
of t he  cen t r a l  n e r v o u s  s y s t e m  r o s t r a l  to  t he  sect ion.  Th i s  
is t a k e n  as a n  a d d i t i o n a l  p roof  for  t h e  v iew t h a t  t he  nor-  
ad rena l ine  of t h e  c e n t r a l  n e r v o u s  s y s t e m  is a neuro -  
ho rmone .  W o r k  is in  progress  in  o rder  to  localize t he  cell 
bodies.  

I n  c o n t r a s t  to  o t h e r  inves t iga to r s ,  we h a v e  n o t  been  
able  to  d e t e c t  a n y  s ign i f ican t  a m o u n t  of d o p a m i n e  in t he  
sp ina l  cord  of t he  r a b b i t  or  t h e  ra t .  T he  va lues  o b t a i n e d  
b y  us were 0.01 ~zg/g or less, i.e. on ly  a b o u t  one h u n d r e d t h  
of t h e  a m o u n t  f o u n d  b y  McGEER a n d  McGEI~R~,5. 

Zusammen/assung. Der  N o r a d r e n a l i n g e h a l t  im 1Rficken- 
m a r k  des  K a n i n c h e n s  be t r i ig t  0.15 ~g/g. E ine  Quer -  

schni t t s lAs ion  d u r c h  des  R f i c k e n m a r k  f i ih r t  zu e iner  
9 0 % i g e n  A b n a h m e  des N o r a d r e n a l i n g e h a l t e s .  Dies legt  
die A n n a h m e  nahe ,  dass  N o r a d r e n a l i n  in  N e r v e n z e l l e n  
des  Z e n t r a l n e r v e n s y s t e m s  lokal i s ie r t  ist. I m  Gegensa tz  zu 
a n d e r e n  U n t e r s u c h e r n  f a n d e n  wir  im R i i c k e n m a r k  ke in  
D o p a m i n .  

T. MAGNUSSON a n d  E.  I{OSENGREN 
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M a s k i n g  Act ion of Bas ic  Prote ins  on Sial ic  Acid 
Clarboxyls in Epithel ial  Mucins  a 

H i s t o c h e m i c a l  s tud ies  on  po lysaccha r ides  of d i f f e ren t  
m u c o u s - p r o d u c i n g  g lands  h a v e  c lear ly  e s t ab l i shed  t h a t  
t i ssue  basophi l i a ,  r evea led  w i t h  d i f fe ren t  ca t ion ic  dyes  
(a lc ian  blue,  col loidal  i ron,  azure  A), is due  to t he  presence  
of sialic acid (SPICER a n d  WARREN 2, QUINTARELLI e t  el.8). 
Chemica l  i n v e s t i g a t i o n s  on  s a l i v a r y  m u c i n s  f u r t h e r  dem-  
o n s t r a t e d  t h a t  sialic acid occupies  t e r m i n a l  pos i t ions  a n d  
t h a t  mi ld  acid hydro lys i s  re leases  sialic ac id  w i t h o u t  
f u r t h e r  c leavage  of t he  m u c i n  molecule  (GOTTSCHALKa), 

Accord ing ly ,  w h e n  t h e  mi ld  h y d r o l y t i c  t r e a t m e n t  was  
app l i ed  to  s u b m a x i l l a r y  g l a n d  sec t ions  i t  was  f o u n d  t h a t  
in some a n i m a l s  ba soph i l i a  was  c o m p l e t e l y  r e m o v e d  whi le  
in  o t h e r  a n i m a l s  s imi la r  r e su l t s  were  o b t a i n e d  on ly  w h e n  
s t r o n g e r  acid solut ions ,  h ighe r  t e m p e r a t u r e s  a n d  longer  
i n c u b a t i o n  t imes  were app l ied  (QUINTARELL1 e t  al. 6). 
F u r t h e r m o r e ,  t he  use  of t h e  specif ic  e n z y m e  n e u r a m i n i -  
dase  d e m o n s t r a t e d  t h a t  whereas  in  some t i ssues  sialic acid 
was  easi ly  spl i t  off f r om the  g lycop ro t e in  molecule,  in  
o t h e r  a n i m a l  g lands  n e u r a m i n i d a s e  h a d  on ly  a s l igh t  
h y d r o l y t i c  effect  (QuINTARELLI e t  al. 5, WARREN a n d  
SPICER6). These  f ind ings  sugges ted  t h a t ,  a l t h o u g h  m o s t  of 
t h e  s a l i v a r y  m u c i n s  c o n t a i n e d  sialic acid,  t h e i r  s t r u c t u r a l  
conf igu ra t ion  va r i ed  wide ly  f rom one a n i m a l  g l and  to 
ano the r .  

R e c e n t  chemica l  a n d  h i s t o c h e m i c a l  s tud ies  on  severa l  
m a m m a l  s a l iva ry  m u c i n s  h a v e  disclosed t h a t  s ialo-glyco- 
p ro te ins  are p r e s e n t  n o t  on ly  in  t h e  m u c o u s - p r o d u c i n g  
g lands  b u t  also in t he  p a r o t i d  (AURELI et  el.7). F u r t h e r -  
more,  t r e a t m e n t  of p a r o t i d  a n d  s u b m a x i l l a r y  sect ions  
w i th  p ro teo ly t i c  e n z y m e s  (pepsin,  c rude  a n d  c rys ta l l ine  
papa in)  gave  rise to oppos i te  a n d  qu i t e  u n e x p e c t e d  resul ts .  
Whi l e  in  some m a m m a l s  p ro teo lys i s  de s t royed  s u b m a x i l -  
l a ry  mucins ,  t hus  l eav ing  no  s u b s t r a t e  to  be s t a i n e d  in t h e  
sect ion,  in  o t h e r  a n i m a l  g lands  t he  s t a i n i n g  for  ac id  poly-  
sacchar ides  was g rea t ly  a u g m e n t e d  a f t e r  p r o t eo l y t i c  
t r e a t m e n t .  These  l a t t e r  f ind ings  sugges ted  t h a t  t h e  sialic 
acid ca rboxy l s  respons ib le  for t he  d y e - b i n d i n g  were  some-  
w h a t  b locked  b y  bas ic  p ro t e in s  (Q'dlNTARELLI 8), p r o b a b l y  
in  t he  same  m a n n e r  as some acid m u c o p o l y s a c c h a r i d e -  
p r o t e i n  complexes  in  t h e  connec t ive  t i ssue  g r o u n d  sub-  
s t a n c e  (KELLY 9, FRENCH a n d  BENDITT lo, QUINTARELL111) 

T h e  resu l t s  r e p o r t e d  he re to fo re  seemed to  i nd i ca t e  t h a t  
in  some a n i m a l  muc ins  sialic acid m a y  be  found  in two  
d i f fe ren t  fo rms :  a n  u n b o u n d  form, suscep t ib le  to  mi ld  
acid hydrolys is ,  a n d  a b o u n d  one w h i c h  could  on ly  be  
r evea led  a f t e r  t h e  a c t i o n  of p ro t eo ly t i c  enzymes .  Since 
t he se  f ind ings  needed  f u r t h e r  e x a m i n a t i o n ,  a d d i t i o n a l  
h i s t o c h e m i c a l  p rocedure s  were  used in  a n  ef for t  to  assess 
more  d a t a  w h i c h  could  e i t h e r  s u b s t a n t i a t e  or  c o n t r a d i c t  
t h e  or ig ina l  resul ts .  

S u b m a x i l l a r y  g lands  of m o n k e y s  (Macaea mulatta) were  
ut i l ized t o g e t h e r  w i t h  dog  pa ro t ids .  F r e s h  t i ssues  were 
f ixed in a l coho l - fo rma ldehyde ,  d e h y d r a t e d ,  c leared a n d  
e m b e d d e d  in t he  usua l  fashion.  Depa ra f f i n i zed  sect ions  
were i m m e r s e d  in a 0 . 1 N  N a - a c e t a t e / H C l  so lu t ion ,  p H  
2.5 a t  75 ° for 1, 1 ' /2 a n d  2 h. Con t ro l  sec t ions  were  incu-  
b a t e d  in dis t i l led w a t e r  a t  t he  s ame  t e m p e r a t u r e  a n d  for 
t he  s ame  l eng ths  of t ime.  Af t e r  t r e a t m e n t ,  sec t ions  were 
r insed  in d is t i l led  wa te r ,  dr ied  a n d  t h e n  i n c u b a t e d  in 
peps in  or  c rude  p a p a i n  for 2 h. P a p a i n  was a c t i v a t e d  b y  
i n c u b a t i n g  t he  e n z y m e  a t  37 ° for 30 ra in  in  20 ml  of 0 . 0 2 M  
ace t a t e  buffer ,  p H  5.4, w h i c h  c o n t a i n e d  KCN a n d  
E .D.T .A,  in  a c o n c e n t r a t i o n  of 5 ~m. P e p s i n  was p r e p a r e d  
in a 0 . 0 2 N  Na-ace t a t e /HC1  so lu t ion ,  p H  2,5 c o n t a i n i n g  

1 This work was supported by research grants (D-1325 and D-1326} 
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