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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 .  
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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  
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2 m g / m l  of c rys ta l l ine  pepsin .  Sect ions  of dog pa ro t i d  
were t r e a t e d  w i t h  p a p a i n  a n d  peps in  whi le  m o n k e y  sub-  
m a x i l l a r y  was  d iges ted  in peps in  only. Af te r  mi ld  acid 
hydro lys i s  a n d  p ro t eo ly t i c  d iges t ion,  some slides were 
f u r t h e r  i n c u b a t e d  in Cholerae vibrio n e u r a m i n i d a s e  for 
16 h a n d  t h e n  s ta ined  in a lc ian  b lue  a n d / o r  colloidal  iron. 

G l a n d s  w h i c h  u n d e r w e n t  t r e a t m e n t  w i t h  aceta te /HC1 
buf fe r  2.5 a t  75 ° c o m p l e t e l y  lost  t h e i r  a lc ian blue or 
col loidal  i ron  s ta in ing .  However ,  w h e n  sect ions  of t h e  
same g roup  were  f u r t h e r  d iges ted  in peps in  or papa in ,  
t h e y  showed  a h o m o g e n e o u s  basoph i l i a  t h r o u g h o u t  t h e  
t issues.  These  resu l t s  c lear ly  i nd i ca t ed  (1) t h a t  in the  
g lands  e x a m i n e d  sialic acid ca rboxy l s  are to  a g rea t  
e x t e n t  free, (2) t h a t  a sma l l  p o r t i o n  of n e u r a m i n i c  acid 
c a n n o t  b e  h i s t ochemica l l y  revea led  in t he  t issue a n d  is no t  
spl i t  off f rom t h e  g lycopro te in  molecule  b y  the  mi ld  
h y d r o l y t i c  p rocedure .  I n  th i s  smal l  f rac t ion,  sialic acid 
ca rboxy l s  a p p e a r  to  be  b locked  b y  basic  p ro te ins  and  can  
on ly  be  re leased  a f t e r  d iges t ion  w i t h  peps in  (monkey  sub- 
maxi l l a ry )  or  w i t h  peps in  a n d  p a p a i n  (dog paro t id ) .  
F ina l ly ,  basophi l i a ,  w h i c h  r e t u r n e d  in t h e  sect ions  a f t e r  
the  p r o t e o l y t i c  t r e a t m e n t ,  can  be a c c o u n t e d  for on ly  b y  

sialic acid,  since t h e  s u b s e q u e n t  d iges t ion  w i t h  n e u r a m i n i -  
dase  c o m p l e t e l y  abo l i shed  the  s t a i n i n g s  f rom t h e  t i ssues  
examined .  

Riassunlo. In  ques to  lavoro  si 6 ce rca to  di d i mo s t r a r e ,  
con mezzi  is tochimici ,  t h e  l ' ac ido  sialico p r e s e n t e  in t e s su t i  
di  gh iando le  mucose  e sierose si t r o v a  in due  forme dif-  
ferenti .  Pe r  la m a g g i o r a n z a  ta le  acido 6 l ibero  ed  il suo 
g r u p p o  carbossi l ico in te rag isce  con  a lcun i  co lo ran t i  
cat ionici .  U n a  piccola  q u a n t i t h  di ac ido  n e u r a m m i n i c o  6, 
invece,  b locca t a  d a  p ro t e ine  bas iche  e p u b  essere isto-  
c h i m i c a m e n t e  r i ve l a t a  solo dopo  t r a t t a m e n t o  con  enz imi  
proteol i t ic i .  

G. QUINTARELL112 
University of ,4 labama ~/Iedical Center, Birmingham (A Ia- 
bama, U.S.A.), November 23, 1962. 
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O c c u r r e n c e  of 3 , 4 - D i h y d r o x y p h e n y l a c e t i c  Acid  
G l u c o s i d e  in A b d o m e n  of  F e m a l e  Locus t ,  Locusta 

migratoria subsp. 

T h e  n a t u r a l  occur rence  of t he  glucoside of o -d ihydroxy-  
pheno l  in  insec ts  h a s  f i rs t  been  r epo r t ed  by  BRUNET a n d  
KENT1 T h e y  h a v e  found  t he  glucoside of p ro toca t ech u i c  
acid in t h e  lef t  col la ter ia l  g l ands  of t he  cockroaches ,  
Periplaneta a n d  Blatta. Besides  t h i s  c o m p o u n d ,  t he  gluco- 
side of N - a c e t y l - d o p a m i n e  has  been  isola ted from Droso- 
phila ~ a n d  Calliphora3. 

D u r i n g  t h e  course  of s tud ies  on  t h e  m e t a b o l i s m  of 
pheno l s  in  insects ,  t he  a u t h o r  ha s  found  a new c o n j u g a t e d  
pheno l  in t he  m a t u r e  female  locust ,  Locusta migratoria 
subsp.  

A b d o m e n s  of m a t u r e  female  locus ts  ( abou t  20 indivi -  
duals)  were homogen i zed  w i t h  50 ml  of 90% e thanol .  
Af te r  c e n t r i f u g a t i o n  t he  s u p e r n a t a n t  was  e v a p o r a t e d  to 
d ryness  u n d e r  r educed  p ressu re  in  a n  a t m o s p h e r e  of 
hydrogen .  T h e  res idue was t a k e n  up  w i t h  10 ml  of dis- 
t i l led w a t e r  a n d  s h a k e n  w i t h  p e t r o l e u m  e t h e r  to r e m o v e  
f a t . .The  aqueous  layer  was  passed  t h r o u g h  t he  co lumn  of 
i on -exchange  resin,  Dowex-50  ( × 8, H +, 1 × 3 cm). T h e  
e lua te  was  c o n c e n t r a t e d  to  a sma l l  vo lume  and  s h a k e n  
w i t h  e t h y l  ace ta t e .  B o t h  t he  e t h y l  a ce t a t e  and  aqueous  
f rac t ions  were  sub j ec t ed  to p a p e r  c h r o m a t o g r a p h y .  

The  c h r o m a t o g r a m s ,  o b t a i n e d  b y  us ing  va r ious  solvents ,  
showed  t h a t  t h e  e t h y l  a c e t a t e  f r ac t ion  con t a in s  on ly  
one pheno l i c  subs t ance ,  h a v i n g  the  same Rf  va lue  as 
t h a t  of a u t h e n t i c  3 , 4 - d i h y d r o x y - p h e n y l a c e t i c  acid (spot 
A in F igu re  1). 

The  c h r o m a t o g r a m  of aqueous  f r ac t ion  showed  two 
spots ,  t h e  one  w i t h  t he  s ame  Rf  va lue  as 3, 4 -d ihydroxy-  
p h e n y l a c e t i c  acid a n d  t h e  o t h e r  more  conspicuous  one  
w i t h  lower  RI  v a l u e  (spot  B in F igure  1). I t  was ident i f ied  
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Fig. 1. Paper chrolnatograms of phenol derivatives found in the 
mature female locust, and its hydrolysates. -Ascending method was 
nsed. The solvent was a mixture of n-butanol, acetic acid and water 
(4:1:2 by volume), l:ilter paper was Toyo No. 51. Colour was devel- 
oped with Folin-Ciocalteu reagent {lefthand ehromatogram) and 
amntoniacal silver nitrate (righthand chromatogram).--( I ) Authentic 
:|,.1-dihydrnxyphenylacetie acid. (2) Ethylaeetate fraction. (3) Aque- 
otis fraction. (t) Hydrolysatc of spot B with N-ttCI. (5) ltydrolysate 

of spot B with fl-ghtcosidase. (ll) n-glucose. 


