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Reaktion der haheron and tieferert Reizbildungszentren des isolierten Herzens bei Durehstr6mung mit Lockel6mmg yon 38~C bzw. 26°C 

Frequenz/mi,l 

38°C 

Vorhof 20 151,35 :[: 8,65 
Atr ioventr ikularknoten 9 83,10 ± 6,11 
Kammer  20 48,35 .-t_ 4,0I 

,26oc 

42,90 :t:- 4,00 
25,80 -J: 2,03 
19,35 :t: 2,23 

,, t p 
Frequenzabnahme 

108,45 -j= %10} 4,52 <~ 0,00l 
57,30 :t: 5,61 
29,00 .+_ 2,49J 7,14 < 0,001 

Ein BeispieI ffir die 
:Smderungen der Vor- 
|mffrequenz, der atrio- 
ven triknliiren Fre- 
q l i e l / 2 ~  l i n d  der Kam- 
merfrequenz bei Ab- 
kfihhmg der 1lurch- 
st rSmungsflii~igkeit. 

Es  soil b ie r  noch  
erw~ihnt werden ,  
dass a n  L a n g e n -  
dor f f -Herzen  m i t  
d u r c h s c h n i t t e n e m  
Hisschem Bfindel  in  
einigen FAllen" bei 
t iefer T e m p e r a t u r  
die Vorhi3fe sich 
l angsamer  k o n t r a -  
h ier ten  als die K a m -  
mern.  M a n c h m a l  
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k o n n t e  e ine regelmiissige Kammer tAi t igke i t  a u c h  bei  v611i- 
gem V o r h o f s t i l l s t a n d  b e o b a c h t e t  werden .  D u r c h  diese 
hShere  E m p f i n d l i c h k e i t  de r  S inus re i zb i ldung  is t  die 
M6gl ichkei t  e iner  E r k l l i r u n g  fli t  d ie  y o n  GROSSE-BROCK- 
ltOFF u n d  SCHO~DEL ~ a m  E K G  des H u n d e h e r z e n s  in situ 
b e o b a e h t e t e  E r s c h e i n u n g  gegeben,  dass  n~imlich be i  Sen-  
kung  d e r  K 6 r p e r t e m p e r a t u r  a r t ie r  25°C die F t i h r u n g  de r  
Herzt~i t igkei t  d u r c h  die a t r i oven t r i ku l i i r e  R e i z b i l d u n g  
i i b e r n o m m e n  wird.  

I n  u n s e r e n  f r t iheren  U n t e r s u c h u n g e n  (Sz~IiERES, 
FALLER a n d  LIC~tN~R~) h a b e n  wir  gezeigt,  dass  in  H y p o x i e  
wie a u c h  in H y p e r k a p n i e  die <~tertiiire~ K a m m e r r e i z b i l -  
dung  a m  e m p f i n d l i c h s t e n  reagier t ,  die a t r iovent r ikul~i re  
Re izb i ldung  schwgcher  a n d  die S inus re i zb i ldung  a m  we- 
n igs ten  bee in f luss t  wird.  H ie r  l iegen somi t  ge rade  umge-  
kehr t e  Verh i i l tn i sse  v o r  wie in  den  oben  b e s c h r i e b e n e n  
Versuchen.  E s  is t  Iolgl ich n i c h t  w ah r s che i n l i ch ,  dass  die 
bei T e m p e r a t u r s e n k u n g  b e o b a c h t e t e n  E m p f i n d l i c h k e i t s -  
un te r sch iede  der  e inze lnen  R e i z b i l d u n g s z e n t r e n  au f  e inen  
e twaigen S a u e r s t o f f m a n g e l  oder  Kohles~iurei iberschuss  
zurf ickzufi ihren s ind.  L. SZEKERES u n d  G. LgN.~RD 

Pharmakologisches Institul der 2~Iedizinisvhen Universi- 
tiit Pdcs (Ungarn), 28. April  1958. 

Summary 
In  t he  i so la ted  r a b b i t  h e a r t  per fused  b y  t h e  L a n g e n -  

dorff m e t h o d  t o t a l  h e a r t  b lock  ha s  been  p r o d u c e d  b y  
section of t h e  His  bund le .  T h e  in f luence  of cool ing  of t he  
perfusion f lu id  u p o n  h i g h e r  a n d  lower  a u t o m a t i c  cen te r s  
was s tud ied .  T h e  s i noau r i cu l a r  p a c e m a k e r  r e sponded  to  
:ooling w i t h  a m u c h  g r ea t e r  decrease  of t h e  h e a r t  r a t e  
than d id  t he  v e n t r i c u l a r  a u t o m a t i s m .  T h e  r e spons iveness  
~f the  a t r i o v e n t r i c u l a r  node  to  cool ing lay  b e t w e e n  t h a t  
)f t he  two  o thers .  

F. GROSSE-BROCKHOFF and XV. SCHOEr~EL, Arch. exp. Path. 
?harmak. °01,417 {194~). 

P R O  I . A B O R A ' r O R I O  

Anxiety and Learning in Rats under Stress-  
Avoidance-Discrimination Conditions as 

Influenced by Chlorpromazine, Reserpine, 
and Glutamate 

Tile me thods  of m e a s u r e m e n t s  of t i le c e n t r a l  {tct ivi ty of 
the  a ta rax ies  h a v e  been  m o s t  diverse .  A clear  d i f f e ren t i a -  
t ion f rom o the r  cen t r a l  d e p r e s s a n t s  is no t  a lways  possible .  
One popula r  means  of m e a s u r i n g  responses  to  t r a n q u i l i z e r s  
is a shock-avo idance  a p p a r a t u s  in wh ich  a n i m a l s  learn  to 
reac t  to a warn ing  a u d i t o r y  or  v isua l  s t imul i  such  as a 
buzzer  or light.  Fa i lure  to  heed  th i s  w a r n i n g  resu l t s  in a 
p u n i s h m e n t  by  an  electr ic  shock.  An ima l s  l ea rn  to escape  
when  th i s  warn ing  s t imu lus  is appl ied .  T h e  fear  a n d / o r  
anx i e ty  which  is in i t i a ted  b y  th i s  w a r n i n g  s t i m u l u s  m a y  
be abol ished b y  the  a d m i n i s t r a t i o n  of va r ious  cen t r a l  de-  
pressants .  An a n i m a l  t hus  t r e a t e d  will no t  escape  un t i l  i t  
has  received the  shocking  s t imulus .  

W e  wished  to add  the  fac to r  of d i s c r i m i n a t i o n  to these  
responses.  A shock-avo idance  box  was des igned  in such  a 
m a n n e r  so t h a t  d i s c r imina t ion  is necessa ry  for  a v o i d a n c e  
of shock (Figure).  In  th i s  a p p a r a t u s  t h e r e  is a m a i n  
c o m p a r t m e n t  the  floor of w h i c h  cons i s ted  of m e t a l  bars .  
t3y t h i s  design a shock  (5 mA) was  a d m i n i s t e r e d  to  t h e  
t e s t  an ima l  15 s a f t e r  a w a r n i n g  l i gh t  was  t u r n e d  on. A t  
t he  same t ime  as t he  c o m p a r t m e n t  was  l i gh t ed  a gui t to-  
f ine t y p e  of door  was raised,  w h i c h  offered  to  t he  a n i m a l  
two  possible exits.  One  of t he  e x i t - c o m p a r t m e n t s  con-  
t a ined  a low-vol tage l igh t  a n d  t h e  o t h e r  was  d a r k e n e d .  
The  l ighted  escape c o m p a r t m e n t  was  unsa fe  as t h e  f loor 
of th is  ' room'  was also covered  w i th  m e t a l  b a r s  w h i c h  con-  
t i n u e d  the  shock for 15 s if t h e  r a t  chose  to  j u m p  in to  it. 
The  o the r  c o m p a r t m e n t  was a safe ex i t  of escape s ince t h e  
floor was covered w i th  a r e m o v a b l e  s m o o t h  i n s u l a t i n g  
mater ia l .  The  posi t ion of t he  safe c o m p a r t m e n t  was  
changed  in r a n d o m  order  e v e r y  one  to  six t r ia ls .  The  t o t a l  
n u m b e r  of r igh t  and  lef t  escape rou tes  were equal .  I f  a r a t  
fai led to  leave t he  m a i n  c o m p a r t m e n t  d u r i n g  t he  15 s in 
which  the  l ight  was on, a shock  of 5 m A  was a d m i n i s t e r e d  
for 15 s. I f  th i s  shock ing  s t imu lus  was n o t  e f fec t ive  t he  
door  was lowered and  a n o t h e r  15 s of shock  was a d m i n i s t e r -  
ed. In  this  e x p e r i m e n t  t he  t o t a l  n u m b e r  of t r ia ls  pe r  an i -  
ma l  was 56, ove r  a per iod of 29 days .  

W i t h  th i s  p lan  we h a v e  m e a s u r e d  a n d  r eco rded  t h e  
fol lowing d a t a :  (1) T h e  n u m b e r  of t r ia l s  in  w h i c h  t h e  
an ima l s  d id  n o t  r e spond  to  t he  s t i m u l u s  or  t h e  l igh t  i.e. 
t hey  took  the  shock  (TS), (2) The  responses  to  l i g h t  t h a t  
were correc t  (L + )  a n d  those  t h a t  were i nco r r ec t  ( L - - ) ,  
(3) S + or  t he  t o t a l  cor rec t  responses  to  t h e  s h o c k i n g  
s t imulus  a n d  t he  incor rec t  responses ,  S - .  Cor rec tness  
m e a n s  t h e  escape to  t h e  safe ex i t  c o m p a r t m e n t .  T h e  t o t a l  
responses  to  t he  l igh t  wou ld  the re fo re  be  L + p lus  L - - .  
L + plus  S + will  t h e n  give us a t o t a l  m e a s u r e m e n t  of t h e  
d i s c r imina to ry  r eac t ion  of t he  t e s t  an imal .  

W e a n l i n g  u n t r a i n e d  male  r a t s  were used. Reserp ine ,  
ch lo rpromaz ine ,  and  m o n o s o d i u m  g l u t a m a t e  were  ad-  
min i s te red  ora l ly  eve ry  day .  The  t r anqu i l i ze r s  chosen  h a v e  
u n r e l a t e d  chemica l  s t r u c t u r e  a n d  p r e s u m a b l y  d i f f e ren t  



302 Br~ves communications - Brevi eomunicaziom [ExFERIENTIA VOL. XlV/8] 

s i tes  of act ion.  M a n y  of t h e  pharmacolog ica l  effects  of 
these  d r u g s  are also d i f ferent .  I n  a p rev ious  r epo r t  we 
h a v e  found  t h a t  g l u t a m a t e  increased the  p o t e n t i a t i n g  p r o p -  
e r t y  of  reserpine  b u t  n o t  of t h e  pheno th i az ine  t y p e  of 
d rug  1. E a c h  of t he  drugs  was  d i lu ted  wi th  dis t i l led w a t e r  
a n d  g iven  b y  m o u t h  per os 1 h before  tes t ing.  A 3 × 3 fac- 
tor ia l  des ign was used. 

The  fac tors  were:  
(a) a taraxics ,  3 levels, 0,2 mg/kg  reserpine,  and  2 mg/kg  

ch lo rp romaz ine ;  
(b) m o n o s o d i u m  g lu tamate ,  3 levels, 0,1 g/kg, and  2 g/kg. 

Nine ra ts  were used per  block, a to ta l  of 81 rats .  
Results. Table  I r ep resen t s  the  six analyses  of a var iance  

t h a t  were made.  There  was no dif ference in t he  ini t ia l  
we igh t  of the  group.  

Table  I I  r ep resen t s  t he  pe r fo rmance  of each group  in 
pe rcen tage  form.  Reserp ine  depressed  the  n u m b e r  of re- 
sponses  to l ight,  b o t h  d i sc r imina tor i ly  cor rec t  ( L + )  and  

1 E. KOPMANN and F. W. HUGHES, Proc, Soc, exp. Biol. Med. 97, 
83 0958). 

Table, I 

P-values of Analysis of Variance for: 

!Source-F-Ratios L+  TS IL+ plus S + L+ plus L--i 

MSG-1 g/kg . n.s. n.s. n.s. n.s. 
MSG- 2 g/kg . n.s. n.s. n.s. n.s. 
Reserpine 
2 m g / k g . . ,  decrease increase decrease decrease 

,< 0.02 < 0.05 < 0-05 < 0.05 
Thorazine 
2 m g / k g . . ,  n.s. n.s. n.s. n.s. 

Reserpine decreased the number of total correct responses made t0 
light and it increased the total number of times that the animals took 
shock (TS). These animals were all conscious and physically able to 

respond. 

incorrec t  (L --). Since the  t ime  in te rva l  t h a t  the  l ight is on 
preceeds  the  shock,  i t  can  be cons idered  as a response to 
an indirect ,  or der ived  s t ress  and  has  been  considered to 
be a measure  of anx ie ty .  Thoraz ine  and  g l u t a m a t e  did not 
effect  this.  Reserp ine  also depressed  the  to ta l  number  of 
correc t  responses  b o t h  f rom indi rec t  s t ress  or  l ight  (L+) 
and  f rom di rec t  s t ress  or shock  ( S + ) .  This  correctness  in 
escape rou te  in toto ( L +  plus S + )  we cons ider  as a meas- 
ure of d i scr imina t ion .  

E x p e r i m e n t s  are  in progress  in which  we will  further 
measure  changes  in th i s  d i sc r imina to ry  cap ac i t y  of ani- 
mals  u n d e r  t he  inf luence of var ious  t ranqui l i ze rs  and  other 
depressan ts .  The  ex t inc t ion  of th is  learned-descr iminat ion 
response  b y  var ious  c o m p o u n d s  m a y  aid in t he  isolation 
of d i s t inc t  a c t i v i t y  of these  a taraxics .  

An  in te res t ing  obse rva t ion  was  t h a t  t he  m e a n  weight 
gain in t he  groups  t r e a t ed  wi th  ch to rp romaz ine  was 
g rea te r  (106 g) t h a n  the  cont ro l  g roup  (101 g). This  was 
n o t  of a s igni f icant  n a t u r e  in th i s  series of animals .  How- 
ever  t he  an imals  receiving reserpine  showed  a lesser 
weigh t  gain (74 g) t h a n  the  con t ro l  g roup  (101 g). This 
was h ighly  s igni f icant  (P < 0.001). 

E.  KOPMANN and  F. W. HUGHES 

Department o] Pharmacology, Indiana University School 
o[ Medicine, Indianapolis, May  23, 1958. 

Zusammen[assung 
Ein  neuer  A p p a r a t  wird  beschr ieben ,  in welchem die 

W i r k u n g e n  yon  Chlorpromazin ,  Reserp in  und  Natrium- 
g l u t a m a t  auf  F u r c h t  und  Lernen  in R a t t e n  untersucht  
wurden .  

Table IL  Total res ~onses of rats on % basis. Dru s administered daily via oral route 

TS S--  L--  Trcatmet~t Dosage 
% % % 

Water  
M0nosodium Glutamate (MSG). 
MSG 
Reserpine 
Reserpine and MSG 

Reserpine and MSG 

Chlorpromazine 
Chlorpromazine and MSG 

Chlorpromazine and MSG 

2 cm ~ 
1 g/kg 
2 g/kg 
2 mglkg 
2 mg/kg 
1 g/kg 
2 mg/kg 
2 g/kg 
2 mg/kg 
2 mg/kg 
1 g/kg 
2 mglkg 
2 g/kg 

14 
20 
21 
25 
38 

28 

21 
9 

23 

4 
9 

10 
9 
7 

7 
11 

27 
21 
19 
23 
21 

23 

23 
28 

23 

S +  L +  
% % 

8 47 
9 41 
8 42 
9 34 
8 26 

7 35 

7 42 
8 44 

13 33 

TS = Take shock; No attempt to escape upon shocking. S +  = Correct response to shock. S--  = Incorrect response to shock. 
L + = Correct response to light. L--  = Incorrect response to light. 


