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Responses  to  b o t h  visual  moving  s t imul i  and  to  
"acoust ic  stimuli,  s imula t ing  sound source m o v e m e n t ,  
were compared  in 23 neurones.  Only 9 neurones  exh ib i t ed  
responses  to AT changing  t ra ins  and r e sponded  to  visual  
mov ing  st imuli .  Acoust ical  responses  classified as ' asym-  
metr ica l '  were charac te r ized  in 4 neurones  (out of 9) 
by  visual  di rect ional  specif i ty  and the  prefer red  d i rec t ion  
of m o v e m e n t  for an acoust ic  s t imulus  agreed wi th  the  
prefer red  d i rec t ion  for a visual  st imulus.  

I t  m a y  be thus  concluded t h a t  cerebellar  uni ts  f rom 
area VI and V I I  respond  to moving  visual  s t imul i  and  
s imilar ly  to acoustic  s t imuli ,  which  s imula te  m o v e m e n t  of 
the  sound source. In  compar i son  wi th  neurones  f rom 
specific aud i to ry  p a t h w a y s  s,9, a r emarkab le  n u m b e r  of 
neurones  (31%) d isp layed  an ' a symmet r i ca l '  t ype  of 
react ion,  wi th  a cer ta in  preference  for the  d i rec t ion  of 
sound source m o v e m e n t .  Moreover,  21% of neurones  
exh ib i t ed  a ' symmet r i ca l '  t y p e  of response,  i.e. w i t h o u t  
any  preference for the  d i rec t ion  of sound source m o v e m e n t .  

10 ~'~. STRASCHILL and K. P. HOFFMAN, Brain Res. 13, 274 (1969). 
11 j .  SYKA and M. STRASCHILL, Expl. Neurol. 28, 284 (1970). 

At  the  same t ime  wi th  th is  fact  a large n u m b e r  of direc- 
t ional ly  non-specif ic  visual  neurones  (51%) was found.  
F u r t h e r m o r e  in uni ts  w i th  preference  for a cer ta in  visual  
direct ion,  less expressed  specif ic i ty  was present ,  when  
compared  wi th  the  proper t ies  of neurones  f rom m o v e m e n t  
sensi t ive visual  areas (e.g. the  superior  colliculusl~ 
I t  is possible to assume f rom our expe r imen t s  t h a t  a) the  
in fo rmat ion  abou t  the  m o v e m e n t  of acoustic  and  visual  
s t imul i  seems to be mos t  i m p o r t a n t  for the  cerebellum, 
b) responses  to o ther  charac te r i s t ics  of the  s t imulus  (i.e. 
f requency,  in tens i ty ,  direction) are a t  least  to some ex t en t  
less expressed (e.g. 6). 

Zusammen/assung. Der Einf luss  yon  s imul ier ten be- 
wegten  Schall- und Lich tque l len  auf  einzelne Neurone  im 
Kle inh i rn  wurde  un te rsuch t .  
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Pavlov Institute of Physiology, Academy of Sciences, 
Leningrad (USSR) and Institute of Physiology, 
Czechoslovak Academy of Sciences, Budejovickd 1083, 
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Does Pentagastrin Suppress Secretin Induced Pepsin Secretion in Heidenhain Pouch Dogs ? 

In  1956 SCHOFIELD 1 showed t h a t  peps in  secret ion f rom 
Heidenl la in  pouches  fell following feeding. A possible  
exp lana t ion  for th is  is t h a t  gastr in  depresses  pouch  peps in  
secret ion.  VAGNE and GROSSMAN2 have  since found t h a t  
peps in  s t imula ted  by  d is tens ion  of the  in tac t  s t o mach  
t h rough  a fistula is depressed by exogenous  gastr in.  I t  is 
no t  clear in the i r  expe r imen t s  how t h e y  avoided an t ra l  
s t imulat ion.  OLBE et a l )  have  noted  t h a t  peps in  s t imula t -  
ed f rom P a r l e y  pouches  by  sham-feed ing  is also depressed 
by  supra th resho ld  doses of gastr in.  We 4, 5 have  found the  
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The effect of pentagastrin (PG) on secretin- (See) (1 unit/rain i.v.) 
stimulated pepsin and of seeretin (See) on methacholine-(Meth) 
(2 b~g/min i.v.) stimulated pepsin compared with secretin (Sec) 
alone and pentagastrin (PG) alone in Heidenhain pouches, n in PG 
experiments -- 6; in others = 10. 

same th ing  in d i s t ended  He idenha in  pouches.  B o t h  
secret in and  methacho l ine  are good s t imulan t s  of Heiden-  
ha in  pouch  peps in  in dogs. I t  was of in te res t  to  us to  
de te rmine  if pen t agas t r i n  d imin i shed  the  act ion of e i ther  
of these  agents.  

In  reviewing da t a  ob ta ined  3 or 4 years  ago and  pre- 
sented  here we have  found  t h a t  if progress ively  increasing 
doses of pen t agas t r i n  (Pep tava lon  | k indly  suppl ied  by  
Ayers t  Laborator ies)  (PG) (0.5, 1 and  2 ~xg/min i.v.) are 
added  to a con t inuous  i.v. infusion of secretin,  1 U/min ,  
the  s t i nmla t ed  peps in  secre t ion is progress ively  depressed  
(Figure). In  t he  methacho l ine  exper imen t s  a con t inuous  
background  i.v. infusion of 2 ~zg/min methacho l ine  was 
given and t h e n  0.5, 1 and  2 uni ts  of secre t in /min  was  
super imposed.  At  the  lowest  dose only, the  secre t in  
response  was s ignif icant ly  a u g m e n t e d  by methachol ine .  
Beyond  this  there  was no s ignif icant  difference. Cer ta inly  
secret in did no t  depress  me thacho l ine - s t imu la t ed  peps in  
or vice versa. In  fact,  the  calcula ted max ima l  responses  
and  the  slopes of the  dose response  curves (reciprocal plot) 
for secret in alone and wi th  methacho l ine  are no t  signifi- 
can t ly  different .  

We have  no ted  previous ly  t h a t  pen t agas t r i n  does no t  
s t imula te  He idenha in  pouch  peps in  and t h a t  in m a n y  
respects  the  act ions  of cholinergics and secret in on pouch  
peps in  resemble  one ano the r  5. 

In  the  PG exper iments ,  6 dogs were used and  in the  
methacho l ine  expe r imen t s  10 were used. The resul ts  
shown (Figure) are the  means  of t he  last  two 10-min 
collections a t  each dose level. Peps in  was e s t ima ted  using 
ANSON'S ~ hemoglobin  me thod .  The uni ts  are mg tyros ine  
l ibera ted  per  10 min  collection. 

1 g. SCHOFIELD, Gastroenterology 37, 169 (1959). 
M. VAGNE and M. I. GROSSMAN, Gastroenterology 57, 300 (1969). 

3 L. P. OLBE, P. T. RIDLEY and B. UVNAS, Aeta physiol stand 72, 
492 (1968). 

4 C. Y. Hu and D. F. MAOEE, Heidenhain pouch distension as a 
stinmlus for acid and pepsin secretion (unpublished). 

5 D. F. lV[AGEE and B. DUTT, Am. J. Physiol. 227, 1178 (1974). 
6 M. I. ANSON, J. gem Physiol. 22, 78 (1938). 
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I t  is concluded t h a t  in He idenha in  pouches  pen t agas t r i n  
does an tagonize  secre t in -s t imula ted  peps in  b u t  secret in 
and me thacho l ine  do no t  antagonize  one another .  

Summary. Secre t in -s t imula ted  peps in  secret ion f rom 
t l e i d e n h a i n  pouches  was s ignif icant ly  depressed  by  

c o n c o m i t a n t  pen tagas t r in .  P e n t a g a s t r i n  by  i tself  was 
w i t h o u t  effect  on pouch  pepsin.  Methachol ine ,  on the  o ther  
hand ,  d id  no t  an tagonize  secre t in -s t imula ted  pouch  
pepsin.  
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The  Direc t  Act ion  of A d r e n a l i n e  on  the  Act ion  P o t e n t i a l s  of  B u l l f r o g ' s  (Rana catesbeiana) 
S y m p a t h e t i c  G a n g l i o n  Cel ls  

Catecholamines  p lay  the i r  roles as chemical  t rans-  
mi t t e r s  a t  neuromuscu la r  or in te rneurona l  junct ions .  I t  is 
general ly  bel ieved t h a t  ca techolamines  released .from 
catecholaminergic  neurones  ac t  on the i r  t a rge t  muscle  or 
nerve cells and  t he r eby  regulate  t he  exc i tab i l i ty  (or the  
res t ing m e m b r a n e  potent ia l )  of these  ceils. In  the  case of 
cardiac muscles,  however ,  ca techolamines  are able to 
regulate  no t  only  the  res t ing  m e m b r a n e  po ten t i a l  bu t  also 
the  shape  of the  act ion po ten t i a l  by  increasing the  
p la teau  amp l i t ude l ,  L The main  effect  of ca techolamines  
on the  ac t ion  po ten t i a l  has  been expla ined  by  an increase 
of the  slow inward  current ,  p r e sumab ly  carr ied by  b o t h  
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Effects of 0.3 mM adrenaline on the spike potential and also the 
maximum rates of rise and fall of spike potentials in bullfrog's 
sympathetic ganglion cell. A) Suppression of the peak amplitude 
of the after-hyperpolarization of action potential and of tile maxi- 
mum rates of rise and fall in the presence of adrenaline. Upper 
recordings show the maximum rates of rise and fall of action 
potentials. Lower recordings are action potentials which were 
produced by applying antidromic stimulations to postganglionic 
nerve fibres at an interval of 2 see. These records were taken before 
(1), 5 min after (2) an application of adrenaline and record 3 was 
taken 6 min after its withdrawal. B) Action potentials of records 1 
and 2 in A) were superimposed in order to clarify the action of adren- 
aline. Number 1 and 2 are records 1 and 2 in A), respectively. A 
suppression of the peak amplitude 0f after-hyperpolarization and a 
prolongation of the duration of the action potential are clearly seen 
in 2. C) The maximum rates of rise and fall of action potentials 
taken from records 1 and 2 in A) were superimposed in order to 
clarify the effect of adrenaline. Number 1 and 2 are records 1 and 2 
in A), respectively. Suppressions of both maximum rates of rise and 
fall are clearly demonstrated in 2. 

calc ium and  sod ium ions1, ~. A n o t h e r  possible effect  of 
ca techolamines  was  the  decrease of po tas s ium con- 
duc tance  3. Such d i rec t  controls ,  by  ca techolamine ,  of the  
processes  involved  in genera t ion  of act ion po ten t i a l s  
have  no t  been  observed  in the  nervous  sys tem.  The 
p resen t  work,  however ,  d e m o n s t r a t e d  t h a t  a catechol-  
amine  is indeed able to contro l  d i rec t ly  the genera t ion  
of ac t ion  po ten t ia l s  of t a rge t  nerve  ceils at  in te rneurona l  
junct ions .  

The  bullfrog 's  (Rana catesbeiana) s y m p a t h e t i c  gangl ion 
cells were used th roughout .  The intracel lular  recording 
t echn ique  of ac t ion po ten t ia l s  are essential ly s imilar  to 
t h a t  descr ibed elsewhere 3. The ionic compos i t ion  of 
Ringer ' s  solut ion are as follows: NaC1 112 mM,  KC1 2 m M ,  
CaClz 1.8 m M  and  NaHCO a 2.4 mM.  Adrenal ine  bi tar -  
t r a t e  was used at  t he  concen t ra t ion  of 0.3 m M  th roughout .  
The e x p e r i m e n t  was carried out  a t  room t e m p e r a t u r e  

" (20-23~ 
W h e n  adrenal ine  was added  to  perfusa te  (Ringer 's  

solution),  the  res t ing  m e m b r a n e  po ten t i a l  of ganglion 
cells showed no change  or sl ight depolar izat ion,  which  
never  exceeded 5 mV, depend ing  on individual  cells. 
Changes in the  m e m b r a n e  resis tance ( input-resis tance)  of 
ganglion cell observed in the  presence of adrenal ine  were 
no t  de tec tab le  even when  the  m e m b r a n e  was depolarized.  
In  t he  case of the  depolar ized m e m b r a n e  by the  act ion of 
adrenal ine,  a s l ight  increase of m e m b r a n e  resistance,  
however ,  was observed when  the  m e m b r a n e  po ten t i a l  
was f ixed at  original res t ing po ten t i a l  level by  anodal  
current .  These resul ts  ind ica ted  t h a t  the  m e m b r a n e  
res is tance t ended  to  increase under  the  effect of adrenaline.  

The effect  of adrenal ine  on ac t ion  poten t ia l s  was tes ted  
by  using ganglion cells of which res t ing m e m b r a n e  
po ten t ia l s  showed no depolar izat ion in the  presence  of 
adrenal ine.  Act ion poten t ia l s  of these  ceils were genera ted  
by  app ly ing  repea ted  an t id romic  s t imula t ion  to  pos t -  
ganglionic nerves a t  in tervals  of 2 sec. These act ion 
po ten t ia l s  p roduced  before, dur ing and af ter  an  applica-  
t ion  of adrenal ine  were compared  wi th  each other,  in 
order  to  examine  the  effect  of adrenal ine  and  i ts  revers-  
ibili ty.  A mos t  s ignif icant  effect  of adrenal ine  on the  act ion 
po ten t i a l  was found to  be a decrease of the  peak  ampl i tude  
of a f t e r -hyperpo la r i za t ion  of act ion potent ia l ,  and  a 
m a x i m u m  ra te  of fall and also a pro longat ion  of the  dura-  
t ion  of ac t ion  potent ia l .  These changes  were of ten  

1 W. TRAUTW~I~, Physiol. Rev. 53, 798 (1973). 
2 E. CARMELIET and J. VEREECKE, Pflfigers Arch. ges. Physiol. 313, 

300 (1969). 
8 S. NISHI and K. KOKETSU, J. cell. comp. Physiol. 55, 15 (1960). 


