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f rom p h e n y l b u t a z o n e  t r e a t e d  an imals ,  D a n i m a l  a n d  con- 
t ro l s  was  obse rved  in t he  F 2  f rac t ions ,  for wh ich  a 50% 
decrease  in  SO~- ions c o n t e n t  was  found  for  t h e  g lycopep-  
t ides  f rom ulcered  mucosae :  t h e  ave r age  va lues  for t he  
t o t a l  h e x o s a m i n e s / S O ~ -  rat ios ,  r epo r t ed  in t he  tab le ,  
are  2.4 for  t h e  con t ro l s  a n d  5.0 for t he  u lcered  an imal s .  A 
second v a r i a t i o n  has  been  obse rved  in t he  D - F 2  f rac t ion,  
w h i c h  showed  a lack of sialic acid, whi le  th i s  c o m p o n e n t  
was  found  in s imi la r  a m o u n t s  in  t he  F 2  f r ac t ions  f rom 
p h e n y l b u t a z o n e  t r e a t e d  a n d  con t ro l  an imals .  

On  t he  bas i s  of t h e  r a t io  t o t a l  c a r b o h y d r a t e s / t o t a l  pro-  
t e i n  for F 1 a n d  F 2 f rac t ions ,  we obse rved  t h a t  t h e  glyco- 
pep t i de s  r i che r  in  sial ic acid a n d  s u l p h a t e  ions also con- 
t a i n  a h ighe r  a m o u n t  of a m i n o  acids, a n d  i t  seems possible  
to  f o r m u l a t e  t h e  h y p o t h e s i s  t h a t  t h e  acid g lycopro te ins  
are less d iges ted  b y  p a p a i n  t h a n  t h e  n e u t r a l  ones. I n  sp i te  
of these  differences,  t h e  a m o u n t  of g lycopep t ides  F 1 a n d  
F 2 i so la ted  f r o m  con t ro l s  a n d  u l ce r a t ed  a n i m a l s  seems to  
be  u n c h a n g e d .  

Conclusions. The  a im  of our  i n v e s t i g a t i o n  was to  ana lyze  
a n d  to  c o m p a r e  t h e  g lycopep t ides  f rom gas t r ic  m u c o s a e  of 
n o r m a l  a n d  u lcered  pigs. 2 g lycopep t ide  f r ac t ions  (F  1 a n d  
F2 )  o b t a i n e d  b y  m e a n s  of c h r o m a t o g r a p h y  on  Dowex  
1 × 2 f r o m  the  c rude  e x t r a c t  of e ach  m u c o s a  were  s tud ied .  
The  F 2  f r ac t ion  is c h a r a c t e r i z e d  b y  t h e  p resence  of 
b o t h  SO4 ~- ions  a n d  sialic acid,  in  a d d i t i o n  to  hexosamines ,  
hexoses  a n d  fucose, a n d  t h i s  d i s t i n c t i v e  f ea tu re  m a k e s  i t  
s imi la r  to  t he  g lycopep t ides  f rom dog gas t r ic  m u c o s a  ~3 
a n d  dog s u b m a x i l l a r y  g l ands  14. Th i s  F 2  f r ac t ion  is t he  
on ly  one  showing  a s ign i f i can t  d i f ference  a m o n g  t h e  3 
s amples  (C, T a n d  D), t h e  SO~- ions c o n t e n t  in  u lcered  
a n i m a l s  be ing  a b o u t  50% less t h a n  in  con t ro l  ones. T he  
re su l t  r e p o r t e d  in t he  p r e s e n t  p a p e r  could s u p p o r t  t he  hy-  
po thes i s  of MARTIN e t  a l ?  5 a n d  of BERARD et  al. xe, w ho  

unde r l i ne  t he  i m p o r t a n c e  of t he  SO~- ions in  gas t r ic  mu-  
cosubs t ances  in p r o t e c t i n g  mucosa ;  these  ions b i n d i n g  to 
p ro t e in  s u b s t r a t e  cover  a n d  p r o t e c t  gas t r ic  m u c o s a  f rom 
the  i n j u r y  of p e p s i n  a n d  HC1. Concern ing  t h e  sialic a c i d  
con ten t ,  we d id  n o t  f ind  a n y  d i f fe rence  b e t w e e n  p h e n y l -  
b u t a z o n e  t r e a t e d  a n d  con t ro l  a n i m a l s ;  b u t  th i s  compo-  
n e n t  is c o m p l e t e l y  l ack ing  in t h e  s p o n t a n e o u s l y  ulcered 
a n i m a l  xT, is. 

Zusammen/assung.  Die Z u s a m m e n s e t z u n g  de r  aus  nor-  
ma len  u n d  u lzer6sen  M a g e n s c h l e i m h ~ u t e n  v o n  Zwerg- 
schweinen  i so l ie r ten  G l y k o p e p t i d e  e rg ib t  50% Sulfa t -  
I o n e n  weniger  als aus  d e n j e n i g e n  gesunde r  Magensch le im-  
hAute. 
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T h e  E f f e c t  o f  D e n e r v a t i o n  o n  A T P  Dependent Calcium Uptake by M i c r o s o m e s  o f  the Submaxillary 
Gland of Rats 

A T P -  d e p e n d e n t  ca l c ium u p t a k e  b y  muscle  a n d  ne r vous  
t i ssues  mic rosomes  has  b e e n  c lear ly  d e m o n s t r a t e d  a n d  re- 
l a t ed  to  phys io logica l  e v e n t s  x, ,. T he  occur rence  of s imi la r  
p h e n o m e n a  in mic rosomes  f rom r a t  s a l i va ry  g l ands  ha s  
r e c e n t l y  b e e n  s h o w n  3, 4. These  resu l t s  a re  i n t e r p r e t e d  as 
an  ac t ive  t r a n s p o r t  across  t he  m i c r o s o m a l  m e m b r a n e .  
F u r t h e r ,  ca lc ium p lays  a n  i m p o r t a n t  role in  s t imu lus -  
secre t ion  coup l ing  in s a l i v a r y  g lands  5. I n  t h e  p r e s e n t  in- 
v e s t i g a t i o n  t h e  effects  of a u t h o n o m i c  d e n e r v a t i o n  u p o n  
A T P - d e p e n d e n t  ca lc ium u p t a k e  b y  mic rosomes  f rom r a t  
s u b m a x i l l a r y  g l and  were  s tud ied .  Th i s  seemed  to  be  of 
p a r t i c u l a r  i n t e r e s t  s ince d e n e r v a t i o n  of s a l i va ry  g lands  are  
k n o w n  to  p r o d u c e  m a r k e d  m o r p h o l o g i c a l  a n d  f u n c t i o n a l  
changes  e. 

F i f t y - f o u r  f emale  r a t s  b r ed  a t  th i s  D e p a r t m e n t  were 
used.  4 -5  m o n t h - o l d  an imals ,  we igh ing  a b o u t  170 g, were  
s tud ied .  The  g l ands  were e i t he r  n o r m a l l y  i n n e r v a t e d  on  
b o t h  sides ( ' con t ro l  g lands ' )  p a r a s y m p a t h e t i c a l l y  or 
s y m p a t h e t i c a l l y  d e n e r v a t e d  on  one  or  b o t h  sides a n d  nor-  
m a l l y  i n n e r v a t e d  on  t he  o t h e r  side ( ' c o n t r a l a t e r a l  g lands ' ) .  
I n  all  cases l i t t e r s  of 4 -8  r a t s  were used a n d  2 r a t s  of each  
l i t t e r  were  t a k e n  as controls .  A p regang l ion ic  p a r a s y m p a -  
t h e t i c  d e n e r v a t i o n  was ach i eved  b y  sec t ion  of t he  chorda -  
l ingua l  n e r v e  a n d  a pos t -gang l ion ic  s y m p a t h e t i c  dener-  
r a t i o n  b y  excis ion  of t he  super io r  cerv ica l  gangl ion.  The  
o p e r a t i o n s  were a sep t i ca l ly  p e r f o r m e d  u n d e r  e t h e r  anaes-  
thes ia .  T h e  a n i m a l s  were  ki l led 3 -4  weeks  l a t e r  b y  cervical  
d is locat ion .  The  s u b m a x i l l a r y  g lands  were careful ly  re- 

moved,  cleaned,  d r ied  be tween  f i l ter  p a p e r  a n d  weighed  
(wet wt.). T h e y  were i m m e d i a t e l y  homogen i zed  in glass 
homogenize rs  c o n t a i n i n g  125 md~¢ KC1 a n d  5 m M  his t i -  
d ine  buffer  (ph 6.5). Af te r  c e n t r i f u g a t i o n  a t  10,000 g for 
3 0 r a i n  t he  s u p e r n a t a n t  was  d e c a n t e d  a n d  recen t r i -  
fuga t ed  a t  26,000 g for 1 h. The  r e su l t i ng  pe l le t  was  dis- 
solved in t he  same solut ion.  All  p rocedures  were p e r f o r m e d  
a t  0 -4  °C. 

For  ca lc ium u p t a k e  d e t e r m i n a t i o n s  t he  mic rosomes  
were i n c u b a t e d  in t he  p resence  of 5 m M  MgCI,, 45 m M  
Tris buffer  (pH 7.4) 100 m M  KC1, 4 m M  T r i s - A T P  a n d  
0.05 m M  4sCaC1 for 5 ra in  in a t o t a l  v o l u m e  of 2 ml.  F r o m  
it,  1.5 ml  was r u n  t h r o u g h  a mi l l ipore  f i l te r  (0.45 ~zm 
average  pore) which  was u n d e r  n e g a t i v e  pressure .  The  
f i l ter  c o n t a i n i n g  t he  mic rosomes  was  t h e n  w a s h e d  w i t h  
1 0 m l  of 1 0 0 m M C a C 1 2  a n d  i m m e d i a t e l y  d issolved in 
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ATP dependent Ca uptake by microsomes (mean 4- S.E.M.) in unilateral and bilateral parasympathetically or sympathetically denervated 
submaxillary glands of the rat, in eontralateral normally innervated and in the corresponding control glands 

No. of Gland weight ATP dependent Ca uptake Ca uptake ratio 
glands (g) (nMoleslmg protein) with ATP]without ATP 

Control 36 
Contralaterat 36 
Parasympatheticalty denervated 22 
Sympathetically denervated 14 

129 -t- 3.13 7.7 4- 1.30 10.9 -}- 1.63 
130 4- 2.91 6.5 4- 0.62 10.1 4- 1.66 
93 4- 4.72 a 6.7 4- 1.43 9.3 4- 1.44 

117 :k 4.29 t' 2.8 4- 0.92 ~ 5.1 4- 1.28 '~ 

P < 0.001, b p < 0.01 when compared with controlor contralateral. 

10 m l  of a sc in t i l l a t ion  so lu t ion  ( a c e t o n e - m e t h a n o l - P P O -  
P O P O P - t o l u e n e ) .  R a d i o a c t i v i t y  was  m e a s u r e d  in a l iqu id  
sc in t i l l a t ion  counte r .  I n  al l  e x p e r i m e n t s  b l a n k s  w i t h o u t  
mic rosomes  were m e a s u r e d  a n d  s u b t r a c t e d  f r o m  al l  o t h e r  
values.  P r o t e i n  c o n c e n t r a t i o n  was  m e a s u r e d  b y  t h e  m e t h o d  
of LowRY et  al.L All  e x p e r i m e n t a l  d e t e r m i n a t i o n s  were  
p e r f o r m e d  on a pool  of 2 -6  g l ands  f rom a n i m a l s  of t h e  
s ame  l i t ter .  

The  resu l t s  are  s u m m a r i z e d  in t he  Table .  T he  A T P d e p e n d -  
en t  ca lc ium u p t a k e  b y  g l and  mic rosomes  is expressed  in 
nMole s /mg  p r o t e i n  a n d  t he  ca lc ium u p t a k e  r e l a t i on  in pres-  
ence of A T P / w i t h o u t  ATP .  T he  we igh t  of t h e  s u b m a x i l l a r y  
g l and  was f o u n d  to  be  s ign i f i can t ly  decreased  b y  a b o u t  30% 
a f t e r  sec t ion  of t he  cho rda - l i ngua l  n e r v e  a n d  b y  10 % a f t e r  
s y m p a t h e t i c  d e n e r v a t i o n .  Af te r  s y m p a t h e t i c  d e n e r v a t i o n  
b o t h  t h e  A T P  d e p e n d e n t  .calcium u p t a k e  as well  as t he  
r a t i o  w i t h  A T P / w i t h o u t  A T P  were m a r k e d l y  decreased,  
b y  6 1 %  a n d  51% respec t ive ly .  No s ign i f i can t  changes  were 
o b s e r v e d  in  b o t h  p a r a m e t e r s  a f t e r  p regang l ion ic  p a r a -  
s y m p a t h e t i c  d e n e r v a t i o n ,  T h e  va lues  of p a r a s y m p a t h e -  
t i ca l ly  a n d  s y m p a t h e t i c a l l y  u n i l a t e r a l  or  b i l a t e r a l  dener -  
r a t e d  g l a n d s  a re  p r e s e n t e d  t o g e t h e r  s ince  n o  d i f ferences  
were  obse rved  in  t h e  resu l t s  o b t a i n e d ,  I t  shou ld  be  p o i n t e d  
ou t  t h a t  t h e  t o t a l  a m o u n t  of m i c r o s o m a l  p r o t e i n  was  si- 
m i l a r  in  al l  e x p e r i m e n t a l  groups ,  a r o u n d  5 m g / g  w e t  glan-  
d u l a r  t issue.  

T h e  role  p l a y e d  b y  ca lc ium ions in t h e  sec re to ry  mech-  
a n i s m s  in s a l i va ry  g l ands  shou ld  be  loca ted  as occur r ing  
a f t e r  t he  l i be ra t i on  of t h e  n e u r o n a l  t r a n s m i t t e r  a n d  l ike ly  
a t  i n t r ace l l u l a r  level.  Th i s  h y p o t h e s i s  is s u p p o r t e d  b y  t he  
conclus ions  of DOUGLAS a n d  POISNER 5 o b t a i n e d  on  t h e  
ca t ' s  s u b m a x i l l a r y  g land .  F u r t h e r  s tud ies  on  ami l a se  
l i b e r a t i o n  f rom slices of r a t  p a r o t i d  g land  sugges t  t h a t  t h e  
s i te  of ac t ion  of ca lc ium ions occurs  a t  t he  s tep  p o i n t  of 
e x t r u s i o n  of t h e  sec re to ry  products4 .  Our  resu l t s  o b t a i n e d  

on  a m i c r o s o m a l  f r ac t i on  f rom t h e  r a t ' s  s u b m a x i l l a r y  
g l and  s u p p o r t  t h e  ex i s tence  of a n  i n t r ace l l u l a r  s i te  for t h e  
ac t ion  of ca lc ium w h i c h  can  be  a l t e r ed  b y  t h e  dep l e t i on  of 
c a t e c h o l a m i n e s  fo l lowing s y m p a t h e t i c  pos tgang l ion ic  
d e n e r v a t i o n  s. The  A T P -  d e p e n d e n t  m i c r o s o m a l  ca l c ium 
u p t a k e  was  n o t  a f fec ted  b y  p regang l ion ic  p a r a s y m p a t h e -  
t i c  d e n e r v a t i o n ,  I t  shou ld  be  not iced,  however ,  t h a t  even  
a f t e r  p a r a s y m p a t h e t i c  d e c e n t r a l i z a t i o n  t h e r e  is a con t in -  
uous  l eakage  of n e u r o t r a n s m i t t e r  f rom t h e  end ings  of t h e  
r e m a i n i n g  pos tgang l ion ic  f ibersL 

Zusammen]assung. Nachweis ,  dass  in  e iner  M i k r o s o m e n -  
F r a k t i o n  y o n  Spe iche ldr i i sen  e in  A T P - a b h i i n g i g e s  Cal- 
c i u m t r a n s p o r t s y s t e m  ex i s t i e r t  u n d  dass  dieses v o n  de r  
s y m p a t h i s c h e n  I n n e r v i e r u n g  de r  Dri isen,  n i c h t  j e d o c h  
v o n  de r  p a r a s y m p a t h i s c h e n  I n n e r v i e r u n g  abhAngig  ist.  
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Zur Reaktionsweise eines Zeisigs (CardueUs spinus 

Unse re  E r f a h r u n g e n  m i t  mod i f i z i e r t en  a k u s t i s c h e n  
S igna l en  u n d  t iber  d e r e n  E f f e k t  ft ir  d e n  n a t t i r l i c h e n  Re-  
z ip i en t en  s t e h e n  n o c h  a m  Anfang .  I n  V o r v e r s u c h e n  zu 
u m f a s s e n d e n  E x p e r i m e n t e n  t iber  die b i d i r e k t i o n a l e  K o m -  
m u n i k a t i o n  y o n  Zeisigen (Carduelis spinus (L.)) ze ichne te  
s ich  e in  b e m e r k e n s w e r t e s  E r g e b n i s  ab.  

I n  e iner  speziel l  e n t w i c k e l t e n  Anlage  (Sch.) w u r d e n  
e inem Zeisig, de r  in  e iner  scha l l i so l ie r ten  K a m m e r  l eb t e  
u n d  m i t  e i n e m  A r t g e n o s s e n  n u r  t iber  M i k r o p h o n e  u n d  
L a u t s p r e c h e r  k o m m u n i z i e r e n  konn te ,  gef i l te r te  K o n t a k t -  
ru fe  vorgespie l t .  ~ b e r  5 ra in  w u r d e  d e m  e inen  K o m -  
m u n i k a n t e n  (c7 A) de r  s ich  s t~nd ig  wiede rho lende  1Ruf 
, t e t t e r e t t ,  (F igur  1) ge f i l t e r t  m i t  e inem H o c h -  bzw.  

(L.)) auf gefilterte Kontaktrufe 

Tie fpass  (KF1, Messe l ek t ron ik  Ber l in ,  S p e r r d / i m p f u n g  
f/fir H o c h p a s s  be i  0 ,7facher  D u r c h l a s s f r e q u e n z  4,5 N p  = 
3 9 d B ,  ftir T ie fpass  be i  1 ,4facher  D u r c h t a s s f r e q u e n z  
4,5 N p  = 39 dB) ,  d e m  a n d e r e n  (9 C) unge f i l t e r t  gebo ten .  
~V~ihrenddessen w a r  die gegense i t ige  K o m m u n i k a t i o n  
u n t e r b r o c h e n  u n d  zwischen  d e n  e inze lnen  V e r s u c h e n  d a n n  
jeweils  ftir m i n d e s t e n s  8 m i n  wieder  he rges t e l l t  worden .  
N a c h  4 F i l t e r v e r s u c h e n  wurde  e ine  K o n t r o l l e  m i t  unge-  
f i l t e r t e m  Absp ie l  fiir ~ A v o r g e n o m m e n .  Das  R e a k t i o n s -  
m i t t e l  y o n  2 eine Serie yon  4 V e r s u c h e n  b e g r e n z e n d e n  
K o n t r o l l e n  w u r d e  m i t  100% bewer t e t .  Das  ausgewer t e t e  
R e s u l t a t  b i l d e n  au f  e l e k t r o n i s c h e m  Wege  e r h a l t e n e  
Z i ih lungen  de r  a k u s t i s c h e n  E inze l impu l se  yon  $ A als 


