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l[/ Reinigung lyophilisierter Mitteld/irme yon 
Vespa orientalis dutch Anionen-Austauscher- 

1.5 Chromatographic tiber DEAE-Sephadex A-50. 
S/iule: 3 x 53 cm, Puffcr: Tris]HC1 0,01, pH 
8,0, Gradicnt: 2M NaC1 kontinuierlieh an- 
steigend, Mischgef~iss: 500 ml. Die proteoly- 

• tische AktivitAt wurde in optischer Dichte 
Init Casein als Substrat ermittelt. I, ATEE- 
spaltende Fraktion; II, BAEE-spaltende 

~:: Fraktion. 

O.5 ~ 

P ro t ea se  nachweisen .  Ob ih r  N i c h t v o r h a n d e n s e i n  im Zu-  
s a m m e n h a n g  m i t  dc r  b e s o n d e r e n  E rn i th rungswe i se  s t e h t  
- F u t t e r s a f t  ( ,gel~e royab>) im Gegensa t z  zu r  Pol lener -  
n i i h rung  de r  A r b e i t e r i n n e n  u n d  D r o h n e n  - ,  k a n n  n u r  ver-  
m u t e t  werden .  M6gl icherweise  i s t  das  N i c h t v o r h a n d e n -  
sein e iner  B A E E - s p a l t e n d e n  P r o t e a s e  bei  de r  K 6n i g i n  auf  
das  V o r k o m m e n  yon  f re iem A r g i n i n  u n d  Lys in  im F u t t e r -  
s a l t  zur i ickzuf i ihren ,  wi ih rend  das  Pol leneiweiss  diese 
A m i n o s ~ u r e n  g e b u n d e n  en th / i l t  6. Ve rg l e i chba re  E r g e b -  
nisse s ind j e t z t  a u c h  y o n  d e n  B i e n e n  b e k a n n t g e w o r d e n L  
A u c h  h ie r  k a n n  fiir die K 6n i g i n  ke ine  B A E E -  u n d  B A N A  
s p a l t e n d e  P ro t ea se  nachgew i e s en  werden ,  w / ih rend  die 
A r b e i t e r i n n e n  u n d  D r o h n e n  e in  solches E n z y m  bes i tzen .  

B e t r a c h t e t  m a n  die H o r n i s s e n - P r o t e a s e n  in  Abh/ ingig-  
ke i t  v o m  p H - W e r t ,  so e rg ib t  s ich  fiir be ide  ein O p t i m u m  
im a lka l i s chen  Bereich,  doch  sol l te  m a n  aus  d iesem Urn-  
s t a n d  ke inen  A n s p r u c h  auf  Homolog i e  m i t  den  en t sp re -  
c h e n d e n  S~iugerproteasen able i ten ,  wie es f rf iher  oft  ge- 
s chehen  ist. ~Vahrscb.einlich h a n d e l t  es s ich h ie r  ledigl ich  
u m  e inen  n o t w e n d i g e n  Mi l ieufak tor ,  de r  abe r  ffir eine 
scharfe  K e n n z e i c h n u n g  zu w e n i g . a u s s a g e s t a r k  ist. Die 
Moleku la rgewich te  we ichen  m i t  12500 ftir die A T E E -  
s p a l t e n d e  P ro t ease  u n d  m i t  26 000 fiir die B A E E - s p a l t e n -  
de P ro t ea se  m e h r  ode r  weniger  e rheb l i ch  yon  den  en t sp re -  
c h e n d e n  SAuger -Pro teasen  ab.  I t e m m v e r s u c h e  m i t  Phe -  
ny l~me thy l - su lphony l - f luo r id  (PMSF)  u n d  Aminos / iure-  
C h l o r m e t h a n - V e r b i n d u n g e n  ( T L C K  u n d  T P C K )  zeigen 
eine A h n l i c h k e i t  der  H o r n i s s e n - P r o t e a s e n  im H e m m v e r -  
h a l t e n  m i t  a n d e r e n  E n d o p e p t i d a s e n ,  d ie  zu ih re r  k a t a l y -  
t i s chen  "Wirkung ebenfa l l s  e inen  Serin-  u n d  H i s t i d i n r e s t  
im  a k t i v e n  Z e n t r u m  ben6 t igen .  

I m  H i n b l i c k  auf  eine m6gl iche  V e r w a n d t s c h a f t  zwi- 
sehen  den  P r o t e a s e n  e r sehe in t  die Spa l tungsspez i f i t / i t  a n  
de r  B - K e t t e  des o x y d i e r t e n  In su l in s  a m  aussages t i t rks ten .  
Die n o c h  n i c h t  endgi i l t ig  abgesch lossenen  Ver suche  zei- 
gen d u r c h  die Zah l  der  g e w o n n e n e n  E i n z e l p e p t i d e  u n d  
de ren  e l ek t ropho re t i s che r  Bewegl ichke i t ,  dass  n e b e n  iden-  
t i s chen  Spa l t s t e l l en  zwischen  den  I - Iorn issen-Pro teasen  
u n d  d e m  C h y m o t r y p s i n ,  n i c h t  d e m  T r y p s i n  de r  S~iuger, 

auch  neue  Spa l t s t e l l en  au f t r e t en ,  d ie  fi ir  e ine e twas  er- 
we i t e r t e  Spa l tungsspez i f i t / i t  gegen t ibe r  den  S~ugerp ro te -  
asen  sprechen.  Die  genaue  Spezi f i t i i t  sowie die B e s t i m -  
m u n g  de r  Mol . -Gewich te  m i t t e l s  U l t r a z e n t r i f u g e  bed t i r f en  
noch  der  Auswer tung .  

Bei  den  H o r n i s s e n - P r o t e a s e n  lassen  s ich n e b e n  de r  
H e m m b a r k e i t  a u c h  in den  k a t a l y t i s c h e n  E i g e n s c h a f t e n  
A h n l i c h k e i t e n  fes ts te l len ,  die Ri ickschl i isse  au f  den  B a u  
des a k t i v e n  Z e n t r u m s  zulassen.  D e n n o c h  k a n n  die Frage ,  
ob  diese ~ .hn l i chke i t en  au f  e iner  h o m o l o g e n  oder  e iner  
k o n v e r g e n t e n  E n t w i c k l u n g  b e r u h e n ,  h e u t e  noch  n i c h t  en t -  
sch ieden  werden.  

Summary. Two p ro t e ina se s  f rom t h e  d iges t ive  t r a c t  of 
t he  o r ien ta l  h o r n e t  l a r v a  Vespa orientalis were inves t iga t ed .  
One hydro lyzes  t he  c h y m o t r y p s i n  s u b s t r a t e s  A T E E  a n d  
A P N E ,  the  o t h e r  one t h e  t r y p s i n  s u b s t r a t e s  B A E E  a n d  
BANA.  T h e y  be long  to  t h e  ' ser ine  pro teases ' ,  a n d  sp l i t  
B -cha in  of oxidized insu l in  in  a way  s imi la r  to  t h a t  of 
ve r t eb ra t e s .  

H .  E .  H A G E N M A I E R  s 

Zoologisches Institut I der Universitiit Miinster, 
Hindenburgplatz 55, D-44 Miinster (Deutschland), 
5. Miirz 1971. 

1 G. 13RAUNITZER, J. Ceil. Physiol. 67, 1 (1966). 
E. MARGOLIASH, Proc. natn. Aead. Sci. 50, 672 (1963). 

3 H. N E U R A T H ,  K. WALSIt und W. "WritER, Science 158, 1638 
(1967). 

4 G ,  P F L E I D E R E R ,  R. ZWILLING und H.-H. S O N N E B O R N ,  Hoppe- 
Seyler's Z. physiol. Chem. 3,18, 1319 (1967). 
R. ZWILLING, G. PFLEIDERER, H.-H. SON~¢EBORN, V. I*[RAFT und 
I. SrUCKY, Comp. Biochcm. Physiol. 28, 1275 (1969). 

6 A. P. DE GROOT, Physiologia comp. Oeeol. 3, 2 (1953). 
W. GIEBEL, R. ZWILLING und G. PFLEIDERER, Comp. Biochem. 
Physiol. 38, 197 (1971). 

s Der Deutschen Forschungsgemeinschaft sei ffir finanzieIle Un- 
terstiitzung gedankt. 

G l y c o p e p t i d e s  f r o m  N o r m a l  a n d  U l c e r e d  G a s t r i c  M u c o s a e  o f  P i g  

Some a n t i - i n f l a m m a t o r y  drugs,  such  as p h e n y l b u t a -  
zone, sa lyci la te ,  co r t i sone  a n d  hydrocor t i sone ,  are k n o w n  
to induce  gas t r ic  ulcers. F o r  such  drugs,  bes ides  such  ac- 
t ion,  a n  i n h i b i t i o n  of asSO]-  i n c o r p o r a t i o n  ha s  been  obser-  
v e d  for t h e  t i ssues  of t he  s t o m a c h  of h y p o p h y s e c t o m i z e d  
r a t s  1, for  t h e  gas t r ic  m u c o u s  of rats2,  for t h e  mucopo ly -  

sacchar ides  of ca r t i l age  a n d  co rnea  a a n d  for a m u c o p r o t e i n  
f r ac t ion  of sheep colonic  m u c o s a  4. Such  i n h i b i t o n  ha s  also 
been  r epo r t ed  for  r a t  s t o m a c h  a f t e r  f a s t i ng  ~. I n  t h e  pre-  
sen t  p a p e r  t he  i so la t ion  a n d  t h e  chemica l  c h a r a c t e r i z a t i o n  
of g lycopep t ides  h a v e  b e e n  ca r r ied  out ,  a f t e r  p a p a i n  di- 
ges t ion  of gas t r ic  mucosae  of pigs ' G 6 t t i n g e r  Zwerg-  
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schwein '  : the  choice of th is  an imal  species was  due  to  t he  
fact  t h a t  i ts  gas t ro in tes t ina l  s y s t e m  is ve ry  s imi lar  to  t h e  
h u m a n  one G. Our e x p e r i m e n t s  were  carr ied  ou t  on  gast r ic  
mucosae  of n o r m a l  and  p h e n y l b u t a z o n e  t r e a t e d  an imals  
and  on  a s p o n t a n e o u s l y  ulcered pig mucosa.  

Materials and methods. Our e x p e r i m e n t s  .were carr ied 
ou t  on 5 animals .  4 of t h e m  were selected f rom a breed  of 
pigs showing  s ta t i s t i ca l ly  no presence  of ulcers in gast r ic  
mucosa ;  t h e y  were  a rb i t r a r i ly  d iv ided  in 2 two-an ima l s  
groups.  2 pigs f rom the  4 selected an imals  were t r e a t ed  
wi th  p h e n y l b u t a z o n e  af ter  a 48 h fas t ing:  t he  an imal  we 
n a m e d  T1 rece ived 100 mg/kg  p.o. and  the  o the r  one, T2,  
100 mg/kg  p.o. plus 100 mg/kg  i.p. ; t h e y  were sacri fled 24 h 
a f t e r  t he  p h e n y l b u t a z o n e  t r e a t m e n t .  The 2 r ema in ing  pigs 
of t he  stock, C 1 and  C 2, received no t r e a t m e n t  and  were  
used as a control .  The 5th animal ,  D, ob ta ined  f rom an-  
o the r  source, received no t r e a t m e n t  and  p re sen t ed  a spon-  
t aneous ly  ulcered gas t r ic  mucosa .  The fol lowing tech-  
n ique  was  employed  to  inves t iga te  t h e  gast r ic  glyco- 
pep t ides  f rom these  animals .  Af t e r  t h e  dea th ,  t he  whole  
s t o m a c h  was  p rese rved  in 95% e thano l  a t  - -20°C.  The  
sc raped  mucosa  was  d iges ted  by  papa in  (Sigma) and  the  
g lycopep t ides  were recovered  as No, sal ts  as p rev ious ly  
descr ibed  e and  f r ac t i ona t ed  by  c h r o m a t o g r a p h y  on a 
1.5 ×50  cm co lumn of Dowex  1 ×2,  200-400 mesh,  C1- 
form. The co lumn was e lu ted  wi th  300 ml  of dis t i l led wa- 
te r  and  t h e n  wi th  300 ml  solut ions  of NaC1 of increas ing 
mola r i t y  (0.5, 1.0, 1.5, 2,0M),  col lect ing 15 ml  fract ions.  
The a n t h r o n e  reac t ion  7 was  pe r fo rmed  on each f rac t ion  
and  the  posi t ive  tubes  for each eluate  were pooled and  dia- 
lyzed aga ins t  wa te r ;  t h e  g lycopep t ides  were t h e n  preci-  
p i t a t e d  as Na  sal ts  6 f rom each e lu t ion  sample .  The  preci-  
p i t a t e s  were  t e s t ed  for fucose 8, hexoses  7, sialic acid 9, uro- 
nic acids ~o a n d  su lpha tes  n A m i n o  acids  and  hexosamines  
Were t e s t e d  b y  H i t a c h i - P e r k i n  E l m e r  034 L iqu id  Chro- 
m a t o g r a p h  i n s t rumen t ,  a f t e r  hydro lys i s  w i t h  6 N H C I  
(105 °C-24 h) a n d  w i t h  4 N  HC1 (105 °C-7 h) respect ively .  
Neu t r a l  sugars  were t e s t ed  b y  g a s - c h r o m a t o g r a p h y  
t echn ique :  t he  samples  were  hyd ro lyzed  a t  105°C for 
90 min  wi th  i N  HCI, dr ied  unde r  v a c u u m  and  passed  
t h r o u g h  co lumns  (0.9 × 10 era) of Dowex  50 × 8 (H+) and  
subsequen t ly  of Dowex  1 × 2 (HCO~-), wash ing  each co- 
l u m n  w i t h  w a t e r  (15.0 ml) and  col lect ing the  aqueous  
eluate.  The TMS der iva tes  of t he  samples  were t h e n  analy-  
zed b y  a F r a c t o v a p  Mud GV i n s t r u m e n t  (Carlo Erba ,  
I ta ly)  as r e p o r t e d  in a previous  pape r  1~. 

Results. Two g lycopep t ide  f rac t ions  were ob ta ined  f rom 
each of the  5 gast r ic  mucosa  ex t r ac t s  b y  means  of chro-  

m a t o g r a p h y  on Dowex:  f rac t ion 1 (F 1) was  e luted by  wa- 
t e r  and  f rac t ion  2 (F2) by  0 . 5 M  NaCI; the  dr ied  we igh t  
r a t io  F 1 / F 2  be ing  a p p r o x i m a t i v e t y  5:1. The  f rac t ions  
were  ana lyzed  and  the  resul ts  are  shown in t he  Table.  

The F 1 f rac t ions  are  ve ry  s imi la r :  galactose,  fucose and  
h e x o s a m i n e s  of t h e  c a r b o h y d r a t e  mo ie ty  were  p re sen t  in 
s imi lar  amoun t s .  The  g a s - c h r o m a t o g r a p h y  analys is  did 
n o t  d e t e c t  any  o the r  neu t r a l  sugar,  e x c e p t  for t races  of 
glucose. Sialic acid and  su lpha te  ions are comple t e ly  ab-  
sent .  The ra t ios  t h r e o n i n e + s e r i n e / t o t a l  p ro t e in  and  as- 
p a r t i c + g l u t a m i c  ac ids / to ta l  p ro te in  of t he  F 1  f rac t ions  
showed no subs tan t i a l  differences in the  p ro te in  mo i e t y  of 
t he  g lyeopept ides  isolated f rom norma l  and  ulcered muco-  
sae. In  spi te  of some smal l  differences a m o n g  F 1 fract ions,  i t  
is possible  to  conclude t h a t  t he  F 1 g lycopept ides  are a lmos t  
iden t ica l  in t he  mucosae  s tudied.  However ,  t h e y  largely 
di f fer  f rom F 2 f rac t ions  in b o t h  p ro te in  and  c a r b o h y d r a t e  
moie t ies :  t he  p ro te in  mo ie ty  of the  F 2  f rac t ions  is cha-  
rac te r ized  b y  the  aspar t i c  + g l u t a m i c  ac ids / to t a l  p ro t e in  
ra t io  t h a t  is genera l ly  h igher  t h a n  the  t h r e o n i n e + s e r i n e /  
t o t a l  p ro te in  ra t io  in the  F 2, whi le  i t  is lower  in t h e  F 1 
f rac t ions  (Table). As for t h e  c a r b o h y d r a t e  mo ie ty  of t h e  
F 2  fract ions,  t h e  t o t a l  hexosamines  c o n t e n t  is lower  t h a n  
t h a t  found  in the  F 1 f ract ions ,  and  in add i t ion  to  the  o t h e r  
componen t s ,  sialic acid and  S O l -  ions are also p re sen t ;  
g a s - c h r o m a t o g r a p h y  analysis  shows s imilar  a m o u n t s  of 
m a n n o s e  and  t races  of glucose in add i t ion  to  fucose and  
galactose,  and  for t he  D an imal  shows also 2 peaks  hav ing  
the  same re t en t ion  t ime  of s t a n d a r d  xylose  and  rhamnose .  
The m o s t  i m p o r t a n t  va r ia t ion  a m o n g  the  g lycopep t ides  

1 C. W. DE~KO, J. Lab. clin. Med., 57, 174 (1968). 
E. EZER and L. SZPORN¥, J. Pharm. Pharmac. 22, 143 (1970i. 

3 }I. W. WH1TEHOUSE and H. BOSTR6M, Biochemical Pharmacology 
(Pergamon Press Ltd., London 1962), vol. 11, p. 1175. 

* P. W. KENT and A. ALLEN, ]3iochem. J. IOl~ 43 (1966}. 
s W. MURMANN, A. GAMBA and E. PACEI, Boll chim.-farm. 108, 108 

(1969). 
6 .~. A. CASTELLANI, L. ZONTA, C. BALDUINI and G. PALLAVIC~NI, 

It. J. Biochem. 14, 680 (1965). 
W. E. TREVELYAN and J. S. HARRISON, Bioehcm. J. 50, 298 (1952). 

8 Z, DlSCltE, B. LANDRUM and A. SHETTLES, J. biol. Chem. 175, 595 
(1948). 

t6 L. SVENNERHOLM, Aeta chem. scand. 12, 547 (1958) 
10 T. BITTER and H. MUIR, Analyt. Biochem. d, 330 (1962). 
11 H. MUIR and S. JAcoBs, Bioehem. J. 103, 367 (1967). 
1* C. BALDmm, A. BROVELLI and A. A. CASTELLA~I, It. J. Biochem. 

17, 257 (1968). 

Composition of gIycopeptides from pig gastric muscosae (% values) 

C1 C2 T1 T2 D 

F1 F2 F1 F2 F1 F2 F1 F2 F1 F2 

Hexoses 32.0 23.4 
Fucosc 10.0 7.8 
Sialic acid 0.0 3.3 
N-Ac-Glueosamine 13.0 12.7 
N-Ac-Galactosamine 12.3 7.7 
Total FIexosamines 25.3 20.4 
SO~- ions 0.0 8.8 
Total protein 8.6 22.9 
Total carbohydrates/total protein 7.88 2.39 
Threonine + serine/total protein 0.31 0.11 
Aspartic + glutamic acids/total protein 0.09 0.60 
Total hexosamines/SO~- ions - 2.31 

28.3 24.0 28.7 28.3 25.1 25.5 26.6 24.0 
10.4 8.0 9.8 9.2 9.5 8.3 11.6 11.0 
0.0 3.3 0.0 2.8 0.0 3.4 0.0 0.0 

14.9 13.3 15.8 15.6 15.1 12,1 20.8 15.6 
10.9 5.9 9.8 6.0 10.2 6.9 9,1 6.3 
25.8 19,2 25.6 21.6 25.3 19.0 29.9 21.9 
0.0 7,5 0.0 4.4 0.0 4.3 0.0 3.9 

11.1 21.0 11.4 11.1 10.3 23.3 16.0 13.1 
5.84 2.59 5.65 5.61 5.84 2.41 4.28 4.34 
0.25 0,I1 0.42 0.27 0.32 0.12 0.37 0.26 
0.12 0.55 0.08 0.34 0.12 0.52 0.12 0.26 
- 2.56 - 4.90 - 4.41 - 5.61 

C 1 and C2, controls; T 1 and T2, phcnylbutazone treated animals; D, spontaneously ulcered animal. 
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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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