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Table 2. Effect of distending the reticulum on food intake by sheep after being deprived of their normal diet for 5.6 h 
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Time after Analyses of variance of 5 x 5 Latin square Regression analyses 
deprivation Mean food intakes (g) F + RSD (g) Intercept Slope F+ r 
(rain) Distension (ml) (g) (g/ml) 

0 200 400 600 800 
0-10 223 �9 191 ~ 163 ab 104 b 116 b **** 37 220 --0.151 **** --0.55 
0-20 305 �9 278,b 208 ~b 157 b 183 ~b ** 64 299 --0.182 **** --0.48 
0-30 371 ~ 329 ~ 220 .b 177 b 236 "b * 83 351 --0.211 **** --0.48 

Rebound feeding with source of distension removed 
30-40 102 b~ 89 ~ 147 ~b 178 �9 166 ~ *** 34 92 +0.109 **** +0.60 
30 50 133 b 143 b 254 ~b 303 �9 259 ~b *** 66 136 +0.206 **** +0.63 

Totalintakes for the experiment 
0-50 504 471 474 480 494 NS 72 - - NS 

+ Significance levels; NS, not significant; * p % 0.05; ** p < 0.025; *** p < 0.01; **** p < 0.005. Means with different superscripts differ 
significantly by a sequential variant of the Q method. 

D i s t e n d i n g  the  r u m e n  did n o t  dep res s  t h e  i n t ake  of food 
a c c o r d i n g  to S t u d e n t ' s  pa i r ed  t - t e s t  (p > 0.05). The  
q u a n t i t i e s  c o n s u m e d  w i t h  a n d  w i t h o u t  d i s t e n s i o n  were  
217 a n d  231 g a f t e r  10 ra in  of feeding,  362 a n d  360 a f t e r  
20 m i n  a n d  392 a n d  417 a f t e r  30 m i n  r e spec t ive ly .  T h e  
i n t a k e s  of food for  20 m i n  a f t e r  t h e  ba l l oons  were  r e m o v e d  
f r o m  t h e  a n i m a l s  were  also n o t  s ign i f i can t ly  d i f fe rent ,  t h e  
v a l u e s  be ing  136 a n d  105 g respec t ive ly .  The  d e p r e s s i o n  
of food i n t a k e  b y  r u m i n a l  d i s t e n s i o n  in ca t t l e  7 b u t  n o t  in 
g o a t s  8 a n d  sheep  m a y  be due  to  t he  t y p e  or  f o r m  of t h e  
d ie t  as  t he  ca t t l e  were  g iven  h a y ,  t he  g o a t s  a c o n c e n t r a t e  
d ie t  a n d  the  sheep  in t h i s  s t u d y  pe l le ted  alfalfa.  H o w e v e r  
t h e  s u p p r e s s i o n  of i n t a k e  b y  0.211 g / m l  d i s t e n s i o n  of t h e  

r e t i c u l u m  is r e m a r k a b l e ,  exceed ing  c o n s i d e r a b l y  even  the  
s u p p r e s s i o n  of  0.05 g / m l  d i s t e n s i o n  of  t he  r u m e n  in 
c a t t l e L  T h e  g r e a t e r  s u p p r e s s i o n  of i n t a ke  seen w h e n  t h e  
r e t i c u l u m  w a s  d i s t ended  m a y  h a v e  b e e n  due  to  i ts  
r e l a t ive ly  sma l l  size a n d  to  i ts  g r ea t e r  i n n e r v a t i o n  w i t h  
t e n s i o n  r e c e p t o r s  9,1~ c o m p a r e d  to  t he  r u m e n .  R e t i c u l a r  
d i s t ens ion  s u p p r e s s e d  food  b u t  n o t  w a t e r  i n t a k e  so t h e  
effect  was  a specific r e sponse .  T h e  r e c e p t o r s  i nvo lved  
m a y  s igna l  s a t i e t y  b u t  t he  phys io log i ca l  s igni f icance  of 
t h e  r e su l t s  will  n o t  be  a p p r e c i a t e d  d i m e n s i o n s  of t h e  
r e t i c u l u m  are  m e a s u r e d  in a s s o c i a t i o n  w i t h  the  i n t a k e  of 
food. 
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Summary.  I n t r a c e l l u l a r  p H  a n d  o x i d a t i v e  m e t a b o l i s m  can  be m e a s u r e d  in t o a d  ven t r i c l e  s t r i p s  s i m u l t a n e o u s l y  b y  the  
use  of t h e  p H  i n d i c a t o r  dye,  n e u t r a l  red,  and  a r ap id  s c a n n i n g  s p e c t r o p h o t o m e t e r .  T h e  effec ts  of  h y p o x i a  a n d  acidifi-  
c a t i o n  on  m e c h a n i c a l  f u n c t i o n  are  a p p r o x i m a t e l y  add i t ive .  T h e  decrease  in t e n s i o n  due  to  s l igh t  ac id i f ica t ion  is p r o b a b l y  
t h r o u g h  an  effect  on  t h e  p o r t i o n  of t h e  t w i t c h  t e n s i o n  s u p p o r t e d  b y  a n a e r o b i c  m e t a b o l i s m .  

D u r i n g  h y p o x i a  a n d  i s chem i a  of ca rd iac  t i s sue  t h e r e  is a 
fa i lure  of t he  o x i d a t i v e  p r o d u c t i o n  of e n e r g y  a n d  a 
decrease  in m e c h a n i c a l  func t ion .  I n  t he se  p a t h o l o g i c a l  
s t a t e s  t he r e  is also a sh i f t  to  a m o r e  acidic i n t r ace l l u l a r  
p H ,  espec ia l ly  in i s c h e m i a  w h e r e  the  acid  m e t a b o l i t e s  of 
a n a e r o b i c  m e t a b o l i s m  are n o t  w a s h e d  out .  Since m a n y  
of t h e  e n z y m e s  i nvo l ved  in e n e r g y  p r o d u c t i o n  are  p H  
sens i t ive ,  s u c h  as  p h o s p h o f r u c t o k i n a s e  4 a n d  t h e  n ico-  
t i n a m i d e  aden ine  d inuc leo t ide  l inked s u b s t r a t e  s h u t t l e  
s y s t e m s  5, i t  h a s  b e e n  s u g g e s t e d  t h a t  t h e  fall in  p H  is 
r e s p o n s i b l e  for  t h e  fa i lure  of a n a e r o b i c  m e t a b o l i s m  to  
s u p p l y  suf f ic ien t  e n e r g y  to  m a i n t a i n  m e c h a n i c a l  func -  
t i on  6-s. I n  t h i s  r ega rd ,  i t  w o u l d  be of i n t e r e s t  t o  r e l i ab ly  
m e a s u r e  i n t r ace l lu l a r  p H  (pHi) ,  m e c h a n i c a l  f u n c t i o n ,  
a n d  o x i d a t i v e  e n e r g y  m e t a b o l i s m  n o n - i n v a s i v e l y  d u r i n g  
t h e  d e v e l o p m e n t  a n d  r e c o v e r y  f r o m  h y p o x i a .  
R e c e n t l y ,  t he  p H  sens i t ive  i n d i c a t o r  dye,  n e u t r a l  red  
h a s  b e e n  app l i ed  to  a m p h i b i a n  skele ta l  m usc l e  e n a b l i n g  
t h e  c o m p a r i s o n  of op t i ca l l y  de t ec t ed  m e t a b o l i c  a n d  p H  
c h a n g e s  9,10. W e  h a v e  n o w  b e e n  able  to  a p p l y  t h i s  t e ch -  
n i q u e  to  a m p h i b i a n  ca rd iac  m usc l e  11. T h e  t o a d  ven t r i c l e  
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s t r ip  p r e p a r a t i o n  was chosen  because  the  r e s p i r a to ry  
cha in  c o m p o n e n t s  are  p re sen t  in h igh  c o n c e n t r a t i o n  and  
myog lob in  is a b s e n t  is. This  resu l t s  in c lear ly  def ined  
spec t ra  of the  ox ida t i ve  m i t o c h o n d r i a l  enzymes .  
Methods. Toads  (Bu/o marinus, 10 cm b o d y  leng th ,  k e p t  
a t  21 ~ were d e c a p i t a t e d  a n d  t he  exposed  h e a r t  pe r fused  
r e t rog rade  t h r o u g h  t he  ao r t a  to  r emove  hemoglob in .  The  
ven t r i c l e  was e x t i r p a t e d  and  t he  apex  removed ,  r e su l t ing  
in a m u s c u l a r  ring. The  r ing was s u b s e q u e n t l y  cu t  open  to 
p rov ide  a s t r ip  t h a t  was t h e n  m o u n t e d  in a c h a m b e r  su i t ab le  
for  op t i ca l  mon i to r ing .  Tens ion  was recorded  b y  a s t r a in  
gauge.  The  s t r ips  were a l lowed to equ i l ib ra t e  for 90 ra in  

i n  p h o s p h a t e  R inge r  so lu t ion  a t  15~ T h e y  were con-  
t i n u o u s l y  b u b b l e d  w i t h  100% O s and  s t i m u l a t e d  a t  a 
r a t e  of 0.5 Hz  w i t h  2 msec s u p r a m a x i m a l  pulses.  The  
t o a d  R inge r  so lu t ion  c o n t a i n e d  NaC1, 113 m M;  KC1, 
5 raM; CaCls, 2 raM; NasPO4, 8 raM; p H  7. W h e n  b u b b l e d  
w i t h  95% O s and  5% CO 2 t he  p H  was m e a s u r e d  a t  6.15; 
the  p H  was 5.7 w h e n  10% CO 2 in O 8 was b u b b l e d ;  w i t h  
75% O s a n d  25% CO s, 5.4. Fo r  dyeing,  t he  muscles  were 
soaked in t he  c h a m b e r  for 90 m i n  in R i n g e r  plus  0.25 aM 

I , I I I I 
500 550 600 

Fig. 1. Top: Difference spectrum produced by subtracting the ab- 
sorption spectrum of undyed isolated toad ventricle strip in a bath 
bubbled with 100% oxygen from the spectrum obtained in 100% 
nitrogen. The scale is in nanometers of wavelength. Bottom: As in 
figure 1, top, except in the presence of neutral red dye. 
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Fig. 2. A Difference spectrum from dyed toad ventricle strips pro- 
duced by subtracting the absorption spectrum measured in 100% 
oxygen from that measured in 25% CO S in oxygen. B As in figure 2A, 
except 5% CO 2 is used insteady of 25% CO v C As in figure 2A, 
except the spectrum measured in 100% nitrogen is subtracted from 
that in 95% nitrogen, 5% CO v The scale is in nanometers of wave- 
length. 

n e u t r a l  red. The  fluid in the  c h a m b e r  was t h e n  replaced  
w i t h  u n d y e d  R inge r  for  10 min.  The  u n d y e d  so lu t ion  
was changed  aga in  and  t he  e x p e r i m e n t a l  o b s e r v a t i o n s  
began.  Opt ica l  m e a s u r e m e n t s  were m a d e  us ing  a rap id  
s c a n n i n g  v id icon  de t ec to r  s p e c t r o p h o t o m e t e r  13 capab le  
of s c a n n i n g  150 n m  in 33 msec, d a t a  is s to red  a n d  l a t e r  
processed b y  a P D P - 8 E  min i - compu te r .  
Results. N e u t r a l  red  shows d i f fe ren t ia l  a b s o r p t i o n  peaks  
w h e n  in an  acid or basic  m e d i u m  which  can  be pe rce ived  
as color changes .  The  acid fo rm of t he  dye  exh ib i t s  
s t rong  a b s o r p t i o n  a t  a w a v e l e n g t h  of a p p r o x i m a t e l y  
535 rim. The  dye  a p p a r e n t l y  equ i l ib ra te s  w i t h  an  in t r a -  
cel lular  c o m p a r t m e n t  of the  muscle  since t he  t issue 
becomes  h igh ly  colored w i t h i n  a sho r t  per iod  of soaking:  
W h e n  t he  t i ssue  is r e m o v e d  to  u n d y e d  so lu t ion  t he re  is 
a l m o s t  no w a s h o u t  of t he  dye  for the  l eng th  of t h e  ex- 
pe r imen t .  The  dye  is sub jec ted ,  however ,  to  p h o t o -  
decompos i t ion  f rom the  in tense  l igh t  source used in the  
s p e c t r o p h o t o m e t e r  a n d  t h i s  necess i t a t ed  t he  use of a n  
e lec t ronica l ly  con t ro l led  s h u t t e r  t h a t  on ly  a l lowed l ight  
to  fall  on  the  t i ssue  d u r i n g  the  br ief  per iods  w h e n  spec t ra  
were be ing  s canned  b y  t he  vidicon.  There  was no  per-  
cep tab le  effect of t he  dye  on  t he  r e s t ing  or s t i m u l a t e d  
t ens ion  of the  ven t r i c l e  s tr ip.  
W h e n  a n  u n d y e d  t o a d  ven t r i c l e  s t r ip  is m a d e  hypox i c  
b y  c h a n g i n g  the  b u b b l i n g  gas f rom 100% O s to  100% Ns, 
a c lear ly  iden t i f i ab le  c y t o c h r o m e  difference s p e c t r u m  is 
o b t a i n e d  (figure 1, u p p e r  spec t rum) .  The  peaks  ind ica t e  
the  e a b s o r p t i o n  b a n d s  of c y t o c h r o m e  a ,a  3 a t  605 nm,  
c y t o c h r o m e  b a t  564 n m  and  c y t o c h r o m e  c a t  550 n m ;  
also shown  is t he  /3 a b s o r p t i o n  b a n d  of c y t o c h r o m e s  a t  
517 nm.  The  lower  s p e c t r u m  in f igure 1 shows t he  same 
muscle  u n d e r  t he  same  cond i t ions  excep t  a f t e r  be ing  dyed.  
The  c y t o c h r 0 m e  peaks  are sti l l  o b s e r v a b l e  t o g e t h e r  w i th  
a sma l l  b r o a d  a b s o r p t i o n  increase  a t  a b o u t  535 nm,  This  
i nd ica t e s  an  acid sh i f t  of i n t r ace l lu l a r  pH .  
D u r i n g  th i s  hypox ia ,  s t i m u l a t e d  t ens ion  in the  u n d y e d  
muscle  was decreased  to 42% of con t ro l  and,  in t h e  dyed  
muscle,  to  41% of control .  The  effect  of b u b b l i n g  c a r b o n  
d ioxide  w i th  oxygen  in t he  muscle  b a t h  was also a 
decrease  in s t i m u l a t e d  tens ion.  Fo r  m i x t u r e s  of 5%, 
10% a n d  25% COs in oxygen,  t ens ion  was decreased  
to 64%,  34% and  8% of con t ro l  respect ive ly .  
The  spec t r a  shown  in f igure 2 were p roduced  b y  mini-  
miz ing  the  change  in c y t o c h r o m e  r e d o x  s t a t e  du r ing  
CO s bubb l ing .  F igure  2, u p p e r  spec t rum,  is the  n e u t r a l  
red dif ference s p e c t r u m  o b t a i n e d  f rom the  t oad  ven t r i c l e  
s t r ip  a b s o r p t i o n  s p e c t r u m  in 25 % CO s m i n u s  the  s p e c t r u m  
o b t a i n e d  in oxygen  alone. There  is a large a b s o r p t i o n  
peak  e v i d e n t  a t  a p p r o x i m a t e l y  540 n m  which  we iden t i fy  
w i t h  n e u t r a l  red. Smal l  changes  in t he  c y t o c h r o m e  
s p e c t r u m  a t  605 n m  a n d  564 n m  are j u s t  visible.  F igure  
2, midd le  spec t rum,  is the  difference s p e c t r u m  be tween  
oxygen  a n d  5% COs. Again,  a n  acid sh i f t  is ind ica ted  b y  
the  dye,  b u t  m u c h  smal ler  t h a n  in f igure 2A. F igure  2, 
lower s p e c t r u m  is the  difference s p e c t r u m  o b t a i n e d  b y  
s u b t r a c t i n g  t he  s p e c t r u m  in 95% n i t r o g e n - 5 %  CO s f rom 
t h a t  in n i t rogen .  This  acid sh i f t  is sma l l e r  t h a n  t he  sh i f t  
in  f igure  2B which  ind ica tes  t h a t  some ac id i f ica t ion  has  
occur red  w i t h  n i t r ogen  a lone  as also sugges ted  in f igure  1, 
lower  spec t rum.  The  decrease  in t ens ion  obse rved  u n d e r  
the  cond i t ions  of f igure 2, lower spec t rum,  was to  16% 
of t he  control .  
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Discussion. Changes  in in t r ace l lu l a r  p H  induced  b y  
changes  in pe r fusa t e  pCO 2 can  be  m o n i t o r e d  in in tac t ,  
t o a d  ven t r i c le  s t r ips  b y  opt ica l  m o n i t o r i n g  of n e u t r a l  red 
a b s o r p t i o n  spect ra .  Th i s  t e c h n i q u e  al lows s i m u l t a n e o u s  
m e a s u r e m e n t  of c y t o c h r o m e  cha in  redox  s t a t e  a n d  pHi .  
Whi le  q u a n t i t a t i v e  va lues  are n o t  accura te ,  ca l ib ra t ion  
of t he  changes  in p H  can  be accompl i shed  b y  compar i son  
w i t h  changes  in b a t h  pCOz. 
I n  these  muscles,  a l m o s t  ha l f  of the  deve loped  t ens ion  
can  be s u p p o r t e d  b y  the  smal l  a m o u n t  of res idua l  oxygen  
in t he  b a t h  d u r i n g  n i t rogen  b u b b l i n g  a n d  anae rob ic  
me tabo l i sm.  The  effect  of t he  ac id i f ica t ion  of t he  t issue 
b y  b u b b l i n g  w i th  5% CO 2 in oxygen  on the  deve loped  
t ens ion  is p r o b a b l y  due  to an  effect  on t h a t  p a r t  of t he  
t ens ion  s u p p o r t e d  b y  anae rob ic  m e t a b o l i s m  since t he re  
is l i t t le  change  in c y t o c h r o m e  redox  s t a t e  (figure 2B). 

La rge r  ac id i f ica t ion  has  an  effect  on  b o t h  aerobic  a n d  
anae rob i c  processes  as sugges ted  b y  f igure 2A. 
The  sugges t ion  t h a t  t he  effects of h y p o x i a  a n d  acidosis  
on  m e c h a n i c a l  f unc t i on  are add i t i ve  14 is s u p p o r t e d  b y  
the  a l m o s t  add i t i ve  decrease  in t ens ion  wh ich  accompan ie s  
b o t h  n i t r ogen  b u b b l i n g  a n d  5% CO~ in n i t rogen .  Th i s  
is p r o b a b l y  due to  t he  decreased  u p t a k e  of s u b s t r a t e s  
such  as glucose and  l a c t a t e  1~. The  c o m b i n a t i o n  of b o t h  
aerobic  and  anae rob i c  s u p p o r t  of m e c h a n i c a l  func t ion  
m a y  exp la in  the  f ind ing  t h a t  t he  ox ida t i ve  me tabo l i c  
change  a n d  decrease  in m e c h a n i c a l  f unc t i on  beg in  pr io r  
to  the  fall  in i n t r aee l lu l a r  p H  15. 

14 A.F. Whereat and J. Nelson, Am. J. Physiol. 226, 1309 (1974). 
15 F. Lai and J. Scheuer, J. molec. Cell. Cardiol. 7, 289 (1975). 

E n h a n c e m e n t  of e l ec tr i ca l ly  s t i m u l a t e d  g u i n e a - p i g  ga l lb ladder  c o n t r a c t i o n  by s u b t h r e s h o l d  c o n c e n -  
t ra t ions  of g a s t r o i n t e s t i n a l  h o r m o n e s  in vitro1 
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Department o~ Pharmacology, University o~ Ti;bingen, Wilhelmstrasse 56, D -  7 dO0 Ti~bingen (Federal Republic o~ Germany), 
14 July  1977 

Summary. C o n c e n t r a t i o n s  of the  oc t apep t i de  of cho lecys tok in in  a n d  p e n t a g a s t r i n ,  wh ich  a lone  do no t  c o n t r a c t  t he  
ga l lb ladder ,  enhance  t he  ga l l b l adde r  c o n t r a c t i o n  in response  to e lec t r ica l  s t i m u l a t i o n  in vi t ro .  

A t  p r e sen t  the  neu ra l  and  h o r m o n a l  i n t e r a c t i o n  in regu- 
l a t ing  the  m o t o r  a c t i v i t y  of the  ga l l b l adde r  is poor ly  
u n d e r s t o o d  and  has  been s tud ied  m a i n l y  in v ivo  2,3. The  
p r e s e n t  s t u d y  was car r ied  ou t  to  i nves t i ga t e  how sub-  
t h r e sho ld  c o n c e n t r a t i o n s  of c h o l e c y s t o k i n i n - o c t a p e p t i d e  
(CCK-OP),  p e n t a g a s t r i n  (PG) or secre t in  (S) inf luence  the  
effects of t r a n s m u r a l  e lectr ical  s t i m u l a t i o n  (to m i m i c k  
vaga l  exc i ta t ion)  on the  isola ted gu inea -p ig  ga l lb ladder ,  
Methods. I so la t ed  gu inea-p ig  ga l lb ladders  were longi-  
t u d i n a l l y  f ixed a t  37 ~ in an  o rgan  b a t h  of 100 ml  w i th  
modif ied  Krebs -He ns e l e i t  so lu t ion  (NaC1 111, N a H C O  3 
25, KC1 4.7, CaC12 2.5, KH~PO 4 0.92, MgSO 4 0.88, glucose 
16.7 mM) ae r a t ed  w i t h  95% 02 and  5% CO 2. A smal l  
p l a t i n u m  wire e lec t rode  was inse r t ed  t h r o u g h  a hole in the  
fundus ,  f ixed b y  a purse  s t r ing  su tu re  a n d  connec t ed  to 
an  i sometr ic  s t r a in  gauge t r a n s d u c e r  (Grass F T  03 B). A 
c i rcu la r  p l a t i n u m  wire e lec t rode  (25 m m  ~)  was p laced 
a r o u n d  the  ga l lb ladder .  The  p re load  was a d j u s t e d  be- 
tween  2.5 a n d  6.5 g so t h a t  an  o p t i m a l  r a t io  be tween  
s p o n t a n e o u s  and  e lect r ica l ly  s t i m u l a t e d  a c t i v i t y  ( <  0.75) 
was  ob ta ined .  The  ga l lb ladder  was s t i m u l a t e d  w i t h  
r e c t a n g u l a r  e lectr ical  impulses  of 20 V a n d  1 msec 
d u r a t i o n  a t  a f r equency  of 10 Hz for 5 ra in  followed b y  
5 min  rest .  Af te r  6 s t i m u l a t i o n  cycles, CCK-OP.  S, or P G  
was added  in decreas ing  c o n c e n t r a t i o n s  to  d e t e r m i n e  t he  
t h r e s h o l d  concen t r a t i on .  5 ra in  a f t e r  each  t e s t  dose t he  
b a t h  was r insed 2 or 3 t imes.  S u b s e q u e n t l y  the  f i rs t  sub-  
t h re sho ld  c o n c e n t r a t i o n  ( a p p r o x i m a t e l y  ha l f  of the  t h r e sh -  
old) was added  and  a n o t h e r  6 s t i m u l a t i o n  cycles were 
comple ted  w i t h  the  h o r m o n e s  r e m a i n i n g  in t he  b a t h .  To 
rule o u t  t he  poss ib i l i ty  t h a t  t he  con t r ac t i l e  response  to 
e lectr ical  s t i m u l a t i o n  a lone changed  d u r i n g  the  course of 
the  expe r imen t ,  a n o t h e r  g roup  of 8 e x p e r i m e n t s  were 
car r ied  ou t  where  a f t e r  6 cycles t he  b a t h  was s imply  re- 
filled w i th  f resh solut ion.  
The  effect  of a t rop ine  on s t i m u l a t e d  ga l lb l adde r  con t rac -  
t ion  was s tud ied  as follows: a f t e r  all p re l imina r i e s  (see 
above)  electr ical  s t i m u l a t i on  (2 5-min cycles w i t h  5 min  

in te rva l )  was  appl ied  as descr ibed.  Af te r  5 m in  rest ,  
ace ty lcho l ine  (ACh) was added  to the  b a t h  to give a f inal  
c o n c e n t r a t i o n  of 7 • 10 5 M, and  a f te r  w a s h i n g  ou t  ACh 
CCK-OP was added  a t  a f inal  c o n c e n t r a t i o n  of 2 • 10 .9 M. 
Af te r  f u r t h e r  washing ,  s t a r t i n g  w i t h  the  lowest  concen-  
t r a t i o n  of a t rop ine ,  t he  n e x t  g roup  of s t i m u l a t i o n  was 
appl ied  un t i l  no f u r t h e r  increase  in a t rop ine  c o n c e n t r a t i o n  
seemed to be  useful.  
The  ave rage  con t r ac t i on  of each 5-rain cycle was e v a l u a t e d  
p lan imet r i ca l ly .  For  each  group  of tests ,  t he  m e a n s  of the  
6 c o n t r a c t i o n s  before  add ing  the  h o r m o n e  were c o m p a r e d  
wi th  the  m e a n  of the  6 c o n t r a c t i o n s  a f t e r  add i t i on  of t he  
h o r m o n e s  and  ana ly sed  b y  t - t e s t  for pa i red  compar i son .  
Materials. P e n t a g a s t r i n  G a s t r o d i a g n o s t  | (k indly  sup-  
plied b y  Dr  W e n d t ,  E. Merck,  D a r m s t a d t ) ,  ace ty l cho l ine  
chloride,  a n d  a t rop ine  su lpha t e  (E. Merck,  D a r m s t a d t ) ,  
n a t u r a l  secret in ,  b a t c h  No. 17561 (Karo l in ska  I n s t i t u t e r ,  
S tockholm) ,  s y n t h e t i c  cho l ecys tok in in -oc t apep t i de  (k indly  
suppl ied  b y  the  S q u i b b  I n s t i t u t e  for med ica l  Research) .  
Results. All p r e p a r a t i o n s  d i sp layed  r h y t h m i c a l  s p o n t a n e -  
ous a c t i v i t y  w i t h  a f r equency  v a r y i n g  b e t w e e n  10 a n d  
20 m i n  -1. The  a m p l i t u d e  increased  w i t h  inc reas ing  p re load  
to m a x i m a l l y  1 g, b u t  was  usua l ly  a r o u n d  0.1 g. The  basa l  
tone  va r i ed  f rom p r e p a r a t i o n  to p r e p a r a t i o n ,  a n d  was on  
the  ave rage  d u r i n g  the  2nd 6 cycles of e lectr ical  s t i m u l a t i o n  
h igher  t h a n  d u r i n g  t he  1st 6 cycles. Th i s  p h e n o m e n o n  
was seen w h e t h e r  the  h o r m o n e s  were g iven  or not .  E lec t r i -  
cal s t i m u l a t i o n  caused  the  ga l lb l adde r  to  c o n t r a c t  w i t h  a 
force e q u i v a l e n t  to  0.875 •  g (mean • SEM). Th i s  
con t rac t i l e  response  was a lways  less t h a n  t he  m a x i m a l  
c o n t r a c t i o n  induced  b y  ACh or CCK-OP.  The  c o n t r a c t i o n  
in response  to e lec t r ica l  s t i m u l a t i o n  was b locked  b y  con-  
c e n t r a t i o n s  of a t rop ine  which  were smal le r  t h a n  those  
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