
15.8.1973 Specialia 973 

cytes  t he  e - l ,4 -g lucos idase  a c t i v i t y  var ies  w i t h  t h e  
p H - v a l u e ,  h a v i n g  m a x i m a  a t  p H  3.2, 4.5 a n d  6.2, we 
m e a s u r e d  t he  v a r i a t i o n s  of a - l ,4 -g lucos idase  a c t i v i t y  
w i t h  p H  in 2 cases of POMPE'S disease in adul ts .  

E n s u r i n g  t h e  d iagnos is  of POMPE'S disease,  we could 
no t  f ind  ~-1,4-glucosidase a c t i v i t y  a t  p H  4, 0 in  t h e  muscles  
o b t a i n e d  f rom the  two  male,  non - r e l a t ed  pa t i en t s .  The  
cl inical  fea tu res  will  be p u b l i s h e d  elsewhere.  

As can  be seen f rom t h e  Table ,  we found  a- l ,4-glucosi -  
dase  a c t i v i t y  a t  p H  4.0 a n d  4.5 in  b o t h  t he  l y m p h o c y t e s  
a n d  leucocytes  of t h e  two pa t i en t s .  A t  these  p H - v a l u e s  t he  
e - l ,4 -g lucos idase  a c t i v i t y  was m e a s u r e d  b y  ILLINGWORTH- 
BROWN a n d  ZELLWEGER 19 a n d  b y  HUDGSON et  al. la. The  
di f ferences  were more  p r o n o u n c e d  for t he  leucocytes  
(mix tu re  of g ranu locy te s  a n d  lymphocy te s )  t h a n  for  t he  
l y m p h o c y t e s  alone.  

S t u d y i n g  t he  v a r i a t i o n  of a c t i v i t y  w i t h  p H  we o b t a i n e d  
t h e  resu l t s  shown  in t he  Figure .  On ly  t he  curves  o b t a i n e d  
for t he  leucocytes  are p r e sen t ed ,  b u t  for  t he  l y m p h o c y t e s  
we o b t a i n e d  a s imi la r  p ic ture .  P e r h a p s  t he  a- l ,4-g]ucosi-  
dase  a c t i v i t y  of t h e  leucocytes  a n d  t h e  l y m p h o c y t e s  of t he  
two p a t i e n t s  w i t h  POMPE'S disease a t  p H  4.0 a n d  4.5 m a y  
be  exp la ined  as res idua l  a c t i v i t y  of t h e  enzym es  ac t ive  a t  
p H 3 . 2  and  6.2, whereas  t h e  e n z y m e  w i t h  m a x i m u m  
a c t i v i t y  a t  p H d . 5  seems to  be  a b s e n t  or a t  leas t  d imin is -  
hed  in t h e  w h i t e  b lood cells. I n  t he  muscles  t he re  was no  
a c t i v i t y  a t  p H  4.0. 

The  resu l t s  p r e s e n t e d  sugges t  t h a t  d e t e r m i n a t i o n  of t he  
v a r i a t i o n  of e - l ,4 -g lucos idase  of leucocytes  a n d  l y m p h o -  
cytes  w i t h  t h e  p H  of t he  assay  is a useful  tool  in  t h e  
d iagnosis  of PONPE'S disease, especial ly  w h e n  a muscle  
b iopsy  is re jec ted .  

Zusammenfassung. Die Messung  de r  A k t i v i t s  v o n  
e - l ,4 -g lucos idase  in L y m p h o z y t e n  u n d  L e u k o z y t e n  i n  
Abh/ ing igke i t  v o m  p H  e rgab  bei  2 e rwachsenen  P a t i e n t e n  
m i t  POMPE'scher E r k r a n k u n g  A k t i v i t / i t s m a x i m a  bei  
p H 3 . 2  u n d  6.2. Bei  den  K o n t r o l l p e r s o n e n  wurde  ein 
wei teres  M a x i m u m  bei  p H  4,5 gefunden .  
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Analysis  of Vasodilatation in the Submaxi l lary Gland Using Potentiators of 
Acetylcholine and Kinins 

The  p r o b l e m  of t he  res i s t ance  of c e r t a i n  p a r a s y m p a -  
t h e t i c  ne rve  effects  to  i n h i b i t i o n  b y  a t rop ine  is unexp la in -  
ed. P e r h a p s  t h e  m o s t  classical  exam p l e  is t he  vasod i l a t a -  
t i on  in  t he  s u b m a x i l l a r y  g land  of t h e  ca t  a n d  o the r  
m a m m a l s ,  w h i c h  accompan ie s  s t i m u l a t i o n  of t he  pa ra -  
s y m p a t h e t i c  nerve ,  t h e  c h o r d a  t y m p a n i .  Th i s  has  led to  
v iews t h a t  m e c h a n i s m s  o the r  t h a n  chol inerg ic  ones  
m e d i a t e  t he  va sod i l a t a t i on .  Thus ,  HILTON a n d  LEWIS 1-3 
conc luded  t h a t  t h e  e n z y m e  kal l ikre in ,  v i a  t he  release of 
k in in ,  is t h e  m e d i a t o r  of t h i s  v a s o d i l a t a t i o n  in  t he  s a l iva ry  
a n d  o the r  glands.  SCHACHTER et  al. 4-6, however ,  h o l d  t h e  
v iew t h a t  ka l l ik re in  p lays  l i t t l e  or no  role, a n d  sugges t  
t h a t  t h i s  p a r a s y m p a t h e t i c  effect  m a y  be  chol inergic  
desp i te  i t s  r e s i s t ance  to  a t rop ine .  T he  poss ib i l i ty  t h a t  i t  is 
m e d i a t e d  b y  a n  u n k n o w n  n e u r o t r a n s m i t t e r  is d i f f icu l t  to  
exc lude  abso lu t e ly ;  in  fact ,  i t  h a s  r ecen t l y  been  sugges ted  ~ 
t h a t  t h e  p a r a s y m p a t h e t i c  a t r o p i n e - r e s i s t a n t  c o n t r a c t i o n  
of t he  u r i n a r y  b l a d d e r  is due  to  t he  release of a p u r i n e  
nucleot ide ,  poss ib ly  adenos ine  t r i p h o s p h a t e .  

A classical  e x p e r i m e n t  d e m o n s t r a t i n g  t h a t  ace ty l -  
chol ine  is a p a r a s y m p a t h e t i c  t r a n s m i t t e r  a t  leas t  to  some 
cel lular  e l emen t s  of t h e  s u b m a x i l l a r y  g land  was done  in a 
s imple  b u t  d r a m a t i c  w a y  b y  BABKIN e t  al. s. T h e y  showed 
t h a t  s t i m u l a t i o n  of t he  c h o r d a  t y m p a n i  ne rve  in a n  eserin-  
ized ca t  p roduced  a fal l  in  the  sys t emic  a r t e r i a l  b lood  
pressure  a f t e r  a de l ay  wh ich  co r re sponded  to  t he  cir- 
cu la t ion  t ime.  Th i s  h y p o t e n s i v e  effect  was  o b t a i n e d  
on ly  in  t h e  p resence  of eser ine a n d  was p r e v e n t e d  b y  p r io r  
i n j ec t ion  of a t rop ine .  

A group  of pep t ides  ha s  r ecen t ly  been  syn thes i zed  wich  
p o t e n t i a t e s  m a r k e d l y  t h e  effects  of k in ins" ,  1~ I t  now 
s e e m e d  poss ible  to  us, therefore ,  to  pe r f o r m  e x p e r i m e n t s  
s imi la r  to  those  done  b y  ]~ABKIN e t  al.L b u t  us ing  a k i n i n  
p o t e n t i a t o r ,  as well  as eserine. A l t h o u g h  we found  one of 
these  new c o m p o u n d s  to  be  more  ef fec t ive  in p o t e n t i a t i n g  
t h e  h y p o t e n s i v e  effect  of b r a d y k i n i n  t h a n  eser ine was in 

p o t e n t i a t i n g  t h a t  of ace ty lchol ine ,  we were u n a b l e  to  
d e m o n s t r a t e  even  a t r ace  of b r a d y k i n i n  release d u r i n g  
s t i m u l a t i o n  of t h e  e h o r d a  t y m p a n i  nerve.  

Methods. Cats  we igh ing  2.6 to  4.8 kg were a n a e s t h e t i z e d  
w i t h  chlora lose  (60 m g  kg -1 i.v.). N e r v e  s t imu la t i on ,  
col lect ion of sal iva,  a n d  b lood pressure  m e a s u r e m e n t s  
were car r ied  ou t  as descr ibed  p rev ious ly  s. Drugs  were 
g iven  e i the r  close a r t e r i a l ly  v ia  a l ingua l  a r te ry ,  or i.v. v i a  
a femora l  vein .  Blood f low was m e a s u r e d  v i a  a forced 
convec t ion  f lowmete r  w i t h  a p robe  in a n  e x t e r n a l  j ugu l a r  
ve in  n.  H e p a r i n  (2 to  10 m g / k g  -1 i.v.) was  g iven  a t  t h e  
b e g i n n i n g  of t he  e x p e r i m e n t  w i t h  f u r t h e r  doses as neces- 
sary.  B r a d y k i n i n  p o t e n t i a t o r s  were t h e  p e n t a p e p t i d e  
(PCA-Lys-Trp-Ala -Pro)  a n d  t h e  n o n a p e p t i d e  (PCA-Trp-  
P ro -Arg -P ro -Gin - I l eu -P ro -P ro ) .  The  l a t t e r  was  m u c h  
more  effect ive  a n d  was  the re fo re  used in  3 of t he  4 exper i -  
men t s .  The  fol lowing drugs  were used:  ace ty lcho l ine  
choloride,  a t r o p i n e  su lpha te ,  eser ine s u l p h a t e  a n d  h e p a r i n  
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(Nu t r i t i ona l  BiochemicMs Corpora t ion) .  B r a d y k i n i n ,  
(Schwarz  B io resea rch  Inc) .  

Results. Effec t  of c h o r d s  l ingua l  ne rve  s t i m u l a t i o n  on 
sys temic  b lood pressure  before  and  a f t e r  eser ine a n d  B P F .  
2 e x p e r i m e n t s  were car r ied  ou t  w i t h  t he  ob jec t ive  of 
s tab i l i z ing  e i the r  ace ty lcho l ine  or k in in  re leased local ly  
in  t he  s u b m a x i l l a r y  g l and  so t h a t  t he  sys temic  affects  of 
a re leased t r a n s m i t t e r  or m e d i a t o r  could be  de tec ted .  I n  
one expe r imen t ,  eser ine was g iven  ill a c u m u l a t i v e  dose 
of 400 ~g/kg -z i.v. over  a 5-rain per iod ;  in  t h e  o the r  
expe r imen t ,  t h e  dose was s single one of 100 ~g/kg -z i.v. 
Large  doses of eser ine m a y  cause  convu l s ions  some t i m e  
a f te r  a d m i n i s t r a t i o n .  These  m a y  be  r educed  or e l i m i n a t e d  
b y  increas ing  t h e  d e p t h  of anaes thes ia .  T he  more  p o t e n t  
n o n a p e p t i d e  k i n i n  p o t e n t i a t o r  was  used in b o t h  experi-  
m e n t s  in  a dose O f 2 m g / k g  -1 i.v. W h e r e a s  p r io r  a d m i n i s t r a -  
t ion  of eserine read i ly  d e m o n s t r a t e d  t h e  sys t emic  'spil l-  
over '  of ace ty lcho l ine  fol lowing s t i m u l a t i o n  of t h e  c h o r d s  
l ingual  nerve ,  t h e  n o n a p e p t i d e  fa i led to  r evea l  a n y  
overf low of b r a d y k i n i n  despi te  t h e  fac t  t h a t  i t  p o t e n t i a t e d  
t he  h y p o t e n s i v e  effect  of b r a d y k i n i n  in jec ted  i.v. to  a 
g rea te r  degree t h a n  eserine e n h a n c e d  t h e  effect  of 
in j ec ted  ace ty lchol ine .  De ta i l ed  resu l t s  of one of these  
e x p e r i m e n t s  are  shown  in  t h e  Figure.  
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Blood pressure of eat (2.7 kg) under chloralose anaesthesia. ACh, 
0.01 [xg aeetyleholine. I3, 1.0 vg bradykinin. Ch, stimulation of chorda 
lingual nerve. Sy, stimulation of cervical sympathetic nerve. Trace 
A: Control, showing effects of i.v. injection of acetylcholine, brady- 
kinin and of chorda lingual and sympathetic nerve stimulation. 
Trace B: After injection of bradykinin potentiating factor (BPF), 
synethetic nonapeptide, 2 mg/kg -1 i.v. Marked potentiation of effect 
of injected bradykinin but there are again no systemic effects follow- 
ing stimulation of the chorda lingual or sympathetic nerves. Trace C : 
After injection of eserine, 400 [xg/kg -1 i.v. Chorda lingual nerve stimu- 
lation now results in a marked fall of the arterial blood pressure after 
a latency of approximately 10 sec. Tile effect oi injected acetyleholine 
is also greater than in the control panel. Sympathetic nerve stimula- 
tion produces no systemic effects. Trace D: After injection of atro- 
pine, 250 [xg/kg -1 i.v. The effects of injected acetylcholine and of 
chorda lingual nerve stimulation are now completely blocked. In- 
jected bradykinin is still potentiated. 

I n  a second expe r imen t ,  eser ine (100 ~zg/kg -1) was  
in jec ted  before  t h e  k i n i n  p o t e n t i a t o r s .  I n  t h i s  expe r imen t ,  
b o t h  t h e  p e n t a p e p t i d e  a n d  t he  n o n a p e p t i d e  were in jec ted  
( to ta l  dose, 4 m g / k g  -1) a n d  t he  sys temic  effects of b r a d y -  
k i n i n  were e n h a n c e d  to a n  even  grea te r  degree t h a n  in t h e  
f i r s t  expe r imen t .  Nonethe less ,  t h e  sys t emic  b lood pressure  
revea led  no  t r ace  of sys t emic  overf low of k i n i n ;  again,  
however ,  overf low of ace ty lcho l ine  on  n e r v e  s t i m u l a t i o n  
was r ead i ly  d e m o n s t r a t e d  a f te r  i n j ec t ion  of eserine. 

Ef fec t  of c h o r d s  l ingua l  n e r v e  s t i m u l a t i o n  on  vaso-  
d i l a t a t i o n  before  and  a f te r  B P F .  I n  2 o t h e r  expe r imen t s ,  
a n  a t t e m p t  was  m a d e  to  p o t e n t i a t e  v a s o d i l a t a t i o n  in t he  
s u b m a x i l l a r y  g land  r e su l t i ng  f rom c h o r d s  l ingua l  ne rve  
s t i m u l a t i o n  b y  pr io r  a d m i n i s t r a t i o n  of a k in in  po t en t i a t o r .  
I n  one expe r imen t ,  t he  n o n a p e p t i d e  was  in fused  close 
a r t e r i a l ly  v ia  t h e  l ingua l  a r t e r y  (1 m g / k g  -1) a n d  in t he  
o the r  t h e  p e n t a p e p t i d e  was in jec ted  i.v. (1 mg/kg-1) .  
A l t h o u g h  t h e  sys temic  h y p o t e n s i o n  to  t he  i n t r a v e n o u s  
in j ec t ion  of b r a d y k i n i n  was  increased  in b o t h  e x p e r i m e n t s  
b y  t he  po t en t i a t o r ,  v a s o d i l a t a t i o n  in  t he  g land  r e su l t i ng  
f rom n e r v e  s t i m u l a t i o n  was unaf fec ted .  

Discussion. Our  resu l t s  show t h a t  u n d e r  e q u i v a l e n t  
cond i t ions  of p o t e n t i a t i o n  of ace ty lcho l ine  a n d  k in in ,  
a l t h o u g h  t h e  release of ace ty lcho l ine  fol lowing s t i m u l a t i o n  
of t h e  cho rda  l ingua l  ne rve  can  r ead i ly  be  d e m o n s t r a t e d ,  
t he re  is no  ev idence  of k i n i n  release.  W e  conclude,  the re -  
fore, t h a t  ka l l ik re in  has  no  i n v o I v e m e n t  in  t h e  m e d i a t i o n  
of t he  v a s o d i l a t a t i o n  w h i c h  occurs  in  t h e  s u b m a x i l l a r y  
g l and  d u r i n g  s t i m u l a t i o n  of t he  c h o r d a  l ingua l  nerve .  The  
phys io logica l  s ignif icance of s a l i va ry  ka l l ik re in  r e m a i n s  
obscure.  The  p r o b l e m  of t h e  m a r k e d  di f ference in sens i t iv -  
i ty  to  a t rop ine  of t h e  secre tory  a n d  va sod i l a t o r  effects  of 
c h o r d s  l ingua l  ne rve  s t i m u l a t i o n  ha s  s t i l l  no t  been  
resolved  and  also requi res  f u r t h e r  s tudy .  I t  h a s  beeI1 
suggested,  however ,  t h a t  t h e  sec re to ry  a n d  vascu l a r  
s m o o t h  muscle  cells b o t h  possess d i f f e ren t  chol inerg ic  
recep tors  b u t  w i t h  m a r k e d l y  d i f fe ren t  sens i t iv i t ies  to  
a t rop ine  ~. 

Zusammen/assung. Nachweis ,  dass  bei  Re i zung  des 
N. c h o r d s  l ingual i s  der  K a t z e  e in  B l u t d r u c k e f f e k t  aus-  
b le ib t ,  w e n n  ein B r a d y k i n i n  po t enz i e r ende r  F a k t o r  
( P r ~ p a r a t  B P F )  zuvor  gegeben  wurde.  
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T h e  Effects  of C h o l i n e r g i c  D r u g s  on  the  Mot i l i t y  of the  A l i m e n t a r y  Canal  of Btennius pholis L. 

I n  v iew of t h e  complex  a n d  un re so lved  p rob l ems  w h i c h  
r e m a i n  in u n d e r s t a n d i n g  t h e  con t ro l  of g a s t r o i n t e s t i n a l  
m o t i l i t y  in  te leos ts  1, 2 a s t u d y  was u n d e r t a k e n  in  i n t a c t  
f ish to  explore  t he  effects of d rugs  l ike ly  to  inf luence  
m o t o r  a c t i v i t y  0f t he  a l i m e n t a r y  t r ac t .  A local iy  ava i l ab l e  

fish,  Blennius pholis L., was  selected p r i nc ipa l l y  because  
i t  is an  example  of a f i sh  w i t h  no  h i s to log ica l ly  def ined  
s t o m a c h  s and  t he  resu l t s  can  be  c o m p a r e d  w i t h  ill v ivo  
s tud ies  on  o t h e r  fish, possess ing s tomachs ,  w h i c h  h a v e  
been  r epo r t ed  f rom th i s  l a b o r a t o r y  4. 


