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depressan t  effect  t he rea f t e r  increasing s teeply  wi th  in- 
creasing magn i tude  of the  second componen t .  F u r t h e r  
increase in depressan t  effect  of the  s t imula t ion  occurred 
in the  rea lm of the  s t imulus  in tens i ty  for the  t h i rd  com- 
ponent ,  however,  the  ra te  of increase was only  s l ight  in 
spi te  of the  rap id  a u g m e n t a t i o n  of the  ampl i tude  of th is  
t h i rd  componen t .  I t  can  therefore  be concluded t h a t  
inhib i t ion  of G S R  is due  to  ac t iv i ty  carr ied in the  fibers 
of the  second c o m p o n e n t  of the  compound  act ion potent ia l .  
Mean value of the  m a x i m u m  conduc t ion  ve loc i ty  of th is  
c o m p o n e n t  was 23 m/sec.  F r equency  charac ter i s t ics  of the  
splanchnic  s t imula t ion  were inves t iga ted  at  f requencies :  
0.3, 0.5, 1, 3, 5, 10, 50 and 100/see, wi th  s t imulus  in tens i ty  
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(A) Amplitude of evoked GSR recorded fronl right paw of the anterior 
limb is depressed during splanchnic afferent stimulation. Stimulation- 
evoking GSR was applied to the common peroneal nerve at every 
45 bee (signal on the baseline}. The right splanchnic nerve was 
stimulated repetitively with reetangtllar pulses of 0.01 msec duration, 
12 V intensity, at a rate of 5/see, during the period shown by upward 
dcflexion of the baseline. (B) Neurogram of the splanehnie nerve. 
3 colnponents are indicated by Roman numerals. The fourth eom- 
panent is not shown. (c) Relationship between degree of inhibition 
of the GSR (ordinate) and stimulation intensity expressed in mul- 
tiples of the threshold of the first splanehnic component (TI) 
(abscissa). The right splanehnie nerve was stimulated at a rate of 
5/see, with rectangular pulses of 0.01 msec, for 90 see; threshold for 
the first component (TI) was 1.2 V. Roman numerals at the bottom 
indicate the appearance of the respective component in the neuro- 
gram. 

kep t  co n s t an t  a t  a range of the  second componen t .  The 
inh ib i to ry  effect  sets in a t  0.5/see; reaches  a m a x i m u m  a t  
5/sec or a t  10/sec and decreases w i th  fu r the r  increase of 
the  s t imula t ion  f requency.  

S y m p a t h e t i c  reflex discharge elici ted by  sp lanchnic  or 
somat ic  a f ferent  s t imula t ion  was inves t iga ted  in tens ive ly  
by  PERL et  al. and  DOWMAN et al. B o t h  of t h e m  repor ted  
marked  depress ion of the  s y m p a t h e t i c  reflex discharge by  
pr ior  condi t ion ing  of sp lanchnic  or spinal  a f ferent  f ibers e,3. 
The conduc t ion  ve loc i ty  of these  f ibers  lies be tween  15- 
35 m/sec% I)UDA 4 repor ted  t h a t  t he  somat ic  po lysynap t i c  
reflex was inhib i ted  by  splanchnic  a f fe ren t  s t imula t ion  as 
well as by  cutaneous  afferent .  In  our  p re l iminary  experi-  
ment ,  it  was found t h a t  G S R  was inh ib i t ed  by  a f fe ren t  
f ibers of the  co mmo n  peroneal  nerve  wi th  m a x i m u m  con- 
duc t ion  veloci ty  be tween  20 and  30 m/sec 1. This  value 
cor responds  wi th  t h a t  ob ta ined  on the  sp lanchnic  nerve  
repor ted  here. These da t a  men t ioned  above  suggest  t h a t  a 
c o m m o n  af fe ren t  sys t em m a y  opera te  in somat ic  and  in 
visceral  nerves  to produce  inh ib i t ion  of a visceral  and  a 
somat ic  mo to r  outflow. F u r t h e r  expe r imen t s  are, however ,  
still needed to clarify th is  p rob lem ~. 

Z.atsammen/ass,4ng. Der h e m m e n d e  Einf luss  wieder-  
hol te r  e lektr ischer  Reizung der  Afferenzen des N. 
sp lanchnicus  auf den ga lvanischen  Hau t r e f l ex  (GHR) 
wurde  an K a t zen  un te rsuch t .  Gleichzeit ige Regis t r ie rung  
des Neurogramlnes  des N. sp lanchnicus  zeigt, dass  die 
ref lektor ische H e m m u n g  des G H R  durch  Fasern  der  A-d 
Gruppe  hervorgerufen  wird.  
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N a c h w e i s  der  S e l b s t - E r r e g u n g  der  c i r c a d i a n e n  Per iod iz i t i i t  bei  C a r a b i d e n  ( C o l e o p t e r a  I n s . ) *  

Carabiden zeigen eine s ta rke  Abh/ingigkei t  ihrer  tages-  
zeit l ichen Laufakt iv i t i i t  vom zei tgebenden Licht -Dunkel -  
"vVechsel, wie besonders  die ex t rem schnelle Resyn-  
chronisa t ion  nach  P h a s e n u m k e h r  des Zeitgebers und die 
Synchronisa t ion  durch  8/8-Std-Tage zeigen 1. Es  war  aus 
diesen Grt inden fraglich, ob die auch bei Carabiden im 
K o n s t a n t v e r s u c h  au f t r e t ende  Circadian-Per iodik  selbst-  
erregt  (unged/impft)  ist oder  lediglich ein gedfimpftes  
Nachschwingen  nach  Er regung  durch Aussenreize dar-  
stellt.  Zur E n t s c h e i d u n g  kann  das Verha l t en  der  Ampli -  
tude  im K o n s t a n t v e r s u c h  weniger gut  herangezogen 
werden,  da - im Falle der  F r e m d - E r r e g u n g  - die Schwin-  
gung such  im K o n s t a n t v e r s u c h  durch  gelegentl iche,  
aperiodische Reizver&nderungen wieder  aufgeschaukel t  
werden  k6nnte.  Hier  soll zur Kltirung der angeschn i t t enen  
Frage  das Verha l t en  bei Zei tgebern verschiedener  Fre-  
quenz herangezogen werden.  Der  Mi tnahmebere ich  ist im 

Falle der  Se lbs t -Er regung  besch rgnk t ;  ausserhalb  seiner 
Grenzen se tz t  sich eine endogene  Ci rcad ian-Per iod iz i tg t  
durch.  F remd-e r r eg t  schwingende  Sys teme  lassen sich 
hingegen yon beliebigen Zei tgeber f requenzen  mi tnehmen% 

Der Nachweis  der Selbsterregung,  der  an Einzel-  
o rgan ismen durchzuf i ihren  ist  2, wurde  auf d iesem Wege 
bisher  vor  allem fiir V e r t e b r a t e n  erbracht ,  wghrend  bei 
Insek ten  posi t ive  Befunde  ftir Periplaneta und  Leucophaea 
(beide Blat toidea)  vorliegen 3. 

* Mit Unterstiitzung durch die Deutsche Forschungsgemeinschaft. 
1 t-I. U. TIIIELI~ urld P. WEBER, Oecologia, Berlin 7, 315 (I968). 
2 R. \~:EVER, Z. vergl. Physiol. 5I, 1 (1965). 
3 j .  HARKV:R, "l'he Physiology o! Diurnal Rhythms (University Press, 

Cambridge 1964). 
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Mater ia l  und  Methode. J e  12 Carabus cancellatus-$d~ 
w u r d e n  e i n z e l n  in  8/8-,  10/10-  sowi e  1 6 / 1 6 - S t d - T a g e n  ge-  
h a l t e n .  E i n  Te i l  d e r  K~Lfer w a r  j ewe i l s  n i c h t  o d e r  n u r  s e h r  
w e n i g  a k t i v  u n d  b l i e b  u n b e r i i c k s i c h t i g t .  V o r  o d e r  n a c h  
e i n e m  j e d e n  d i e se r  2 - 3 - w 6 c h i g e n  V e r s u c h e  w u r d e n  d ie-  
s e l b e n  T i e r e  6 b i s  7 T a g e  l a n g  i m  1 2 / 1 2 - S t d - T a g  u n t e r -  
s u c h t .  D i e  H e l l i g k e i t  in  d e n  L i c h t p h a s e n  b e t r u g  2 o d e r  
50 L u x ,  d ie  in  d e n  D u n k e l p h a s e n  0 L u x .  D i e  y o n  d e n  
A k t o g r a p h e n  a u s g e h e n d e n  I m p u l s e  w u r d e n  y o n  R e l a i s  
gez / ih l t ,  d e r e n  S t a n d  h a l b s t f i n d l i c h  a u s g e d r u c k t  w u r d e .  
D ie  a u f  L o c h k a r t e n  f i b e r t r a g e n e n  M e s s w e r t e  w u r d e n  y o n  
d e r  R e c h e n a n l a g e  d e r  Univers i t~kt  M f i n s t e r  a u s g e w e r t e t .  

L lb l i che rwe i s e  w i r d  d ie  P e r i o d e n l ~ n g e  a n  H a n d  e i n e s  
k o r r e s p o n d i e r e n d e n  P u n k t e s  d e r  e i n z e l n e n  P e r i o d e n  ( z u m  
B e i s p i e l  d e s  A k t i v i t X t s e i n s a t z e s )  b e s t i m m t ,  d e r  j e d o c h  
n i c h t  i m m e r  e i n d e u t i g  f e s t z u l e g e n  ist .  D i e  h i e r  a n g e -  
w e n d e t e  R e g i s t r i e r t e c h n i k  l eg t  es n a h e ,  be i  d e r  B e s t i m -  
m u n g  d e r  Per iodenl~Lnge al le  p r o  Z e i t e i n h e i t  g e m e s s e n e n  
A k t i v i t ~ t e n  bez i i g l i ch  i h r e r  M e n g e  u n d  z e i t l i c h e n  V e r -  
t e i l u n g  zu  b e r f i c k s i c h t i g e n .  D a s  da f f i r  v o r g e s c h l a g e n e  Ve r -  
f a h r e n  d e r  A u t o k o r r e l a t i o n  ~ l i e fe r t e  ff ir  C. cancellatus 
E r g e b n i s s e ,  d i e  a u s  f o l g e n d e n  G r i i n d e n  u n b e f r i e d i g e n d  
w a r e n :  1) d ie  E x t r e m a  d e r  K o r r e l a t i o n s k o e f f i z i e n t e n  
t r a t e n  n i c h t  s c h a r f  g e n u g  h e r v o r ,  so  d a s s  d i e  B e s t i m m u n g  
de r  P e r i o d e n l i i n g e  e i ne  g e w i s s e  W i l l k i i r  e i n s c h l o s s  ; 
2) a u c h  d a n n ,  w e n n  o f f e n s i c h t l i c h  k e i n e  Per iod iz i t~ t t  v o r -  
t a g  ( e t w a  be i  w e i t g e h e n d e r  I n a k t i v i t i t t  d e r  V e r s u c h s -  
t ie re) ,  l i e f e r t e  d ie  A u t o k o r r e l a t i o n  s t a r k  s c h w a n k e n d e  
K o r r e l a t i o n s k o e f f i z i e n t e n ,  d ie  e ine  B e s t i m m u n g  y o n  
P e r i o d e n l ~ n g e n  s u g g e r i e r t e n .  D i e s e  N a c h t e i l e  h a f t e n  d e m  
n e u  e n t w i c k e l t e n  V e r f a h r e n  n i c h t  an ,  d a s  i m  F o l g e n d e n  
k u r z  d a r g e s t e l l t  w e r d e n  soll  (e ine  e i n g e h e n d e  D a r s t e l l u n g  
u n d  B e g r f i n d u n g  soll  a n  a n d e r e r  Ste l le  e r b r a c h t  w e r d e n ) .  
D ie  g e m e s s e n e n  A k t i v i t ~ t s w e r t e  a 1, a, . . . . .  a~ w e r d e n  in  
e i n e m  b e s o n d e r e n  S c h e m a  (e iner  M a t r i x  B y o n  T Ze i l en  
u n d  p S p a l t e n )  s p a l t e n w e i s e  a n g e o r d n e t .  M a n  e r r e c h n e t  
d ie  S t r e u u n g  d e r  W e r t e  e i n e r  Zei le  u m  d e n  Z e i l e n m i t t e l -  
w e r t .  D u r c h  W a h l  d e r  Z e i l e n z a h l  T v e r s u c h t  m a n  d ie  
S t r e u u n g  i m  M i t t e l  f iber  .alle Ze i l en  m 6 g l i c h s t  k l e i n  zu  
m a c h e n .  F o r m e l m ~ s s i g  f f i h r t  d a s  zu  f o l g e n d e r  F u n k t i o n  
V O n  T 

2=1 = n2v \ v = 0  
~ ( z ) :  = 

mi t  n~,~ so, dass  

n~,r. 'r  + 2 <  N < ( n L r + l ) ' r  +}t 
gilt. 

D i e  g e s u c h t e  P e r i o d e n l g n g e  r~ u n d  i h r e  V i e l f a c h e n  
l a s s e n  s i ch  be i  d e n  M i n i m a  d e r  F u n k t i o n  ~(z)  a b l e s e n .  

I n  d e n  T a b e l l e n  1, 2 u n d  3 s t e l l t  T~ d ie  H a u p t p e r i o d e n -  
l~tnge dar ,  d i e  s i c h  a u s  d e m  j ewe i l s  t i e f s t e n  M i n i m u m  er-  
r e c h n e t .  A u s  z u m  Te l l  a u f t r e t e n d e n  w e n i g e r  t i e f e n  
N e b e n m i n i m a  l i e s s en  s i ch  N e b e n p e r i o d i z i t ~ t e n  (~,, %) er-  
m i t t e l n ,  d i e  d e r  j e w e i l i g e n  H a u p t p e r i o d i z i t ~ t t  f i b e r l a g e r t  
w a r e n .  D ie  a u f t r e t e n d e n  e n d o g e n e n  P e r i o d e n  k o n n t e n  
z u m  Te l l  a n  H a n d  e i n e s  V i e l f a c h e n  i h r e r  L ~ n g e  g e n a u e r  
b e s t i m m t  w e r d e n  a l s  a n  H a n d  i h r e s  e r s t e n  in  d e r  F e h l e r -  
k u r v e  a u f t r e t e n d e n  M i n i m u m s .  Die  P h a s e n w i n k e l -  
d i f f e r e n z  ( P W D )  e r r e c h n e t e  s i c h  a u s  d e m  z e i t l i c h e n  A b -  
s t a n d  z w i s c h e n  d e m  M e d i a n w e r t  d e r  A k t i v i t g t s p e r i o d i k  
u n d  d e m  M i t t e l p u n k t  d e r  D u n k e l p h a s e  ( V o r z e i c h e n  i m  
i i b l i c h e n  S inneS) .  

Ergebnisse u n d  Diskuss ion .  S o w o h l  i m  8/8-,  10/10-  a l s  
a u c h  i m  1 6 / 1 6 - S t d - T a g  w a r  d ie  M e h r z a h l  d e r  KAfe r  r o l l  
s y n c h r o n i s i e r t .  D a s s  h i e r b e i  k e i n e  <~Maskierung~ v o r l a g ,  

b e w i e s  d a s  V e r h a l t e n  de r  P W D ,  d ie  i m  8/8-  u n d  10/10-  
S t d - T a g  k le ine r ,  i m  1 6 / 1 6 - S t d - T a g  g r 6 s s e r  a l s  in  d e n  
1 2 / 1 2 - S t d - V e r g l e i c h s v e r s u c h e n  w a r e n  e. I m  8 / 8 - S t d - T a g  
t r a t e n  j e d o c h  b e i  d e n  T i e r e n  3, 7 u n d  9, i m  1 0 / 1 0 - S t d - T a g  
b e i m  KAfer  10 H a u p t p e r i o d e n  au f ,  d i e  y o n  d e r  F r e q u e n z  
de s  L i c h t - D u n k e l - W e c h s e l s  e r h e b l i c h  a b w i c h e n  u n d  u m  
24 S t d  t a n g  w a r e n .  N e b e n p e r i o d e n  d i e s e r  A r t  t r a t e n  b e i m  

Tabelle 1. Versuch mit  8/8-Std-Tagen 

Tier vl T2 PWDs/8 PWDs/8" PWDlm~ 

1 16 23,1 --2,5 --1,5 
2 16 --6,5 --3,5 
3 25,8 16 
4 16 -- 5 -- 3 
5 16 -- 3 -- 3 
6 16 - -2  --4,5 
7 23,3 
8 16 - -3  - 4 , 5  
9 24,0 

10 16 --1  - 1 , 5  

Dauer: 470 Std. "c = Perioderfl~nge, PWD = Phasenwinkeldifferenz 
(s. Text). Die angegebenen Zahlen stellen jeweils ganze Stunden dar. 
Die PWD wurde nur  im Synchronisationsfall ausgerechnet (Haupt- 
periodenl~nge T 1 = Periodenl~inge des Lieht-Dunkel-Wechsels). Es 
wurden 12 Tiere untersucht,  von denen einige inaktiv waren. Tier 1-  
6 : 2  Lux, Tier 7-12:50  Lux in den Lichtphasen. 

Tabelle 2. Versuch mit  10/10-Std-Tagen 

Tier T 1 T 2 T3 PWDlono P W D 1 0 / a o "  

P W D I ~ / 1 2  

2 20 
4 20 
5 20 
6 20 
8 20-20,5 b 

10 22,5 
11 20 
12 20 

20 10,5 
23,1 

- -1  - - 4  
- -  3 - -  6,5 
- -3  - -6  
- -  1 2  - -  16,5 
- -6  --9,5 

--8,5 --7,5 
- - 3  _ _ a  

Dauer: 266 Std. (s. Tab. 1). b Unscharfes Minimum, PWD ffir 
v 1 = 20 erreehnet. � 9  12[12-Std-Tag nicht aktiv. 

Tabelle 3. Versuch mit  16/16-Std-Tagen 

Tier T 1 T 2 T 3 PWD16 1~ PWD~en~- 
PWD12~12 

1 32 16 + 8 + 8 
2 32 16 21,5 + 11 + 16 
5 32 16 + 10 + 7,5 
9 32,5 + 10 b - -~ 

10 32 16 24 + 7,5 + 5,5 
12 32 + 13 --~ 

Dauer: 451 Std. (s.Tab. 1). b Ftir T = 32 errechnet. ~ Im 12[12-Std- 
Vergleiehsversuch nicht aktiv. 

4 D. M. A. MERCER, in Symposia of Quantitative Biology (Ed. J. 
ASCHOFF; Biological Laboratory, Cold Spring Harbor, New York 
1960), vol. 25, p. 73. 

5 j .  ASCHOFF, K. KLOTTER und R. WEVER, in Circadian Clocks (Ed. 
J. ASCHOFF; North Holland, Amsterdam 1965), p. 10. 

6 R. WEVER, in Circadian Clocks (Ed. J. ASC~OFF; North Holland, 
Amsterdam 1965), p. 47. 
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Tier  1 im 8/8-Std-Tag,  be im  Tier  11 im 10 /10-S td-Tag  u n d  
bei  den  Tie ren  2 u n d  10 im 16 /16-S td-Tag  auf  (Tabel len  
I, I I ,  I I I ) .  Diese Pe r ioden  wichen  teilweise den t l i ch  e twas  
von  24 S td  ab, in e inigen F/i l len (im 8/8- u n d  16/16-Std-  
Tag) waren  sie gleich 24 Std. I m  e rs ten  Fal l  k a n n  ihr  
endogener  U r s p r u n g  als erwiesen ge l ten ;  im zwei ten  Fal l  
k 6 n n t e  m a n  an  den  Einf luss  eines n i ch t  ausgescha l te ten ,  
u n b e k a n n t e n  24-Std-Zei tgebers  denken .  M6glicherweise  
l iessen sich diese K/ifer aber  du rch  die 8/8-beziehungs-  
weise 16/16-Std-Tage zu einer  24-S td -Per iod ik  synchron i -  
sieren. Dies ist  insofern  denkba r ,  als be ide  Per iod iz i t / i t en  
m i t  der  24-S td -Per iod iz i t~ t  in re la t iv  kurzen  Abs t / i nden  
koinzidieren.  D a n n  abe r  w/ire die Synch r on i s a t i on  zur  
24-S td-Per iod ik  ein wei terer  Hinweis  auf  eine zugrunde  
l iegende endogene  Circadian-Per iodiz i t / i t .  

Die Ergebn isse  zeigen, dass  C. cancellah,s einersei ts  
e inen ungew6hn l i ch  grossen, i n n e r h a l b  ande re r  Tier- 
o r d n u n g e n  noch  n i c h t  b e o b a c h t e t e n  M i t n a h m e b e r e i c h  
ha tS :  sowohl im 8/8-Std-  als s u c h  im 16/16-Std-Tag  is t  
noch  Synch ron i s a t i on  m6glich.  Andererse i t s  16sten sich 
einige K/ifer im 8/8-, 10/10- und  16/16-Std-Tag  m e h r  oder  

weniger  vol ls t / indig  v o m  L i c h t - D u n k e l - W e c h s e l  u n d  
zeigten eine c i rcad iane  Eigenperiodizi t~i t .  D a m i t  is t  die 
E x i s t e n z  e iner  se lbs t -e r reg ten  C i r c a d i a n - S c h w i n g u n g  
s u c h  bei  C a r a b i d e n  erwiesen. 

Summary. Most  of t he  ac t ive  i nd iv idua l s  of Carabus 
cancellatus (Coleoptera) i n v e s t i g a t e d  were s y n c h r o n i z e d  
b y  ' ze i tgebe r ' - l eng ths  of 8/8 10/10 or 16/16 h. On t h e  
o the r  hand ,  a smal ler  n u m b e r  of beet les  lost  t he  per iodi-  
cit ies of these  ' ze i tgebers '  and  showed  a c i r cad ian  a c t i v i t y  
r h y t h m .  Accord ing  to these  expe r imen t s ,  t he  ex is tence  
of a se l f -sus ta ined  c i rcad ian  osci l la t ion in c a r ab id  bee t les  
is d e m o n s t r a t e d .  As we believe,  a special  n u m e r i c a l  
m e t h o d  of c o m p u t i n g  t he  l e n g t h  of a c t i v i t y  per iodic i t ies  
was used for t he  f i rs t  t ime.  

G. LAMPRECHT u n d  F .  W E B E R  

Rechenzentrz.tm der Universitdt und 
Zoologisches [nstitut der Universitiit, 
D-44 2I~riinster (Wesl/alen, Dez#schland), 8. September 1969. 

T h e  I n f l u e n c e  of C a t i o n s  on  C o n t r a c t u r e  in the  S u p e r f u s e d  V e n t r i c l e  of  Helix aspersa 

211ethods. Ventr ic les  were r e m o v e d  from h y d r a t e d  
snai ls  ~ and  superfused  in the  a p p a r a t u s  of LAMS and  
McGuIGAN 2 b v  m e a n s  of d o w n w a r d  je ts  of sal ine which  
en te red  each ven t r i c l e  t h r o u g h  a hole in i ts  uppe r  aspect .  
Con t rac tu re s  were induced  by  s t i m u l a t i o n  w i th  a l t e r n a t i n g  
cu r r en t  of 6 V, 50 Hz. A b o u t  ha l f  the  ven t r ic les  b e a t  
spon taneous ly .  The  basic  (control)  sal ine con t a ined  
40 m M  NaC1, 4 m M  KC1, 4 m M  MgCI~, 5 m M  CaC12, 
15 mffl N a H C O  a. i t  was equ i l ib ra ted  w i th  1.5~ CO 2 in 
oxygen  to give a p H  of 7.6-7.8. I n  solut ions  con ta in ing  
di f ferent  concen t r a t i ons  of calc ium or magnes ium,  the  
osmot ic  pressure  was k e p t  c o n s t a n t  e i the r  b y  a d j u s t m e n t s  
in the  a m o u n t  of sod ium presen t  or by  add i t i on  of sucrose, 
s imi lar  results  be ing  o b t a i n e d  e i the r  way. To inves t iga t e  
the  possible inf luence of sodium,  the  b i c a r b o n a t e  buffer  
was replaced b y  one of tris(hydroxymethyl)aminomethane 
(16 m2~[, ad jus t ed  to p H  7.7 w i t h  HC1). 

The  p rocedure  used to com pa r e  c o n t r a c t u r e s  in  the  
presence  of d i f fe rent  c o n c e n t r a t i o n s  of ca lc ium was as 
follows : The  h e a r t  was super fused  w i th  calc ium-free  sal ine 
for a b o u t  1 min,  w i t h i n  which  t i m e  the  response  to 
s t i m u l a t i o n  would d isappear .  The  tes t  so lu t ion  was t h e n  
appl ied  and,  a f te r  equi l ib ra t ion ,  3 or 4 c o n t r a c t u r e s  were 
induced.  Then  t he  ven t r i c l e  was equ i l ib ra ted  w i th  the  
con t ro l  solut ion a n d  3 or 4 more  con t r ac t u r e s  were in- 
duced.  The  cycle was r epea t ed  for o t h e r  t e s t  solut ions .  
The  effects of v a r i a t i o n s  in m a g n e s i u m  and  sod ium were 
s tud ied  in a s imi la r  way,  excep t  t h a t  t he  ven t r ic les  were 
no t  equ i l ib ra ted  w i th  ca lc ium-free  saline. The  isometr ic  
con t r ac tu r e s  were of 3 cha rac te r i s t i c  forms, as shown  in 
F igure  1. C o n t r a c t u r e  t ens ions  were measured ,  as indi-  
cated,  as the  differences  be t w een  res t ing  or dias tol ic  t en-  
sions and  t he  s t e a d y  va lues  a t t a i n e d  du r ing  s t i m u l a t i o n  
and  were expressed as pe rcen tages  of con t ro l  va lues  
o b t a i n e d  i m m e d i a t e l y  a f te rwards .  

Results and disc~ssion. The re la t ions  be tween  con t rac -  
tu re  t ens ion  and  c o n c e n t r a t i o n  of ca lc ium and  m a g n e s i u m  
are shown in F igures  2 and  3. (A re la t ion  s imi la r  to  t h a t  
of curve  A was found  w h e n  c o n t r a c t u r e s  were induced  b y  
rep lac ing  50 m2b/of  t he  sod ium w i t h  potass ium.)  V a ry ing  
t he  c o n c e n t r a t i o n  of sod ium (as chloride) over  the  r ange  
0-230 raM,  whi le  keep ing  t he  osmot ic  pressure  c o n s t a n t  

w i th  sucrose, had  no s ign i f ican t  effect  on c o n t r a c t u r e  
t ens ion  in 6 ventr icles .  

Be tween  per iods  of e lectr ical  s t imu la t i on ,  n o n - b e a t i n g  
vent r ic les  seemed to be in a s t a t e  of t o n u s  and,  on a few 
occasions,  s t i m u l a t i o n  a t  lower t h a n  usua l  i n t e n s i t y  
caused a s l ight  fall in tens ion,  p e r h a p s  t h r o u g h  an  effect  
on i n h i b i t o r y  ne rve  endings.  Moreover,  in t he  qu iescen t  
hear t ,  t he re  was a s l ight  fall  in t ens ion  w h e n  the  level  of 
ca lc ium was lowered. In  con t ras t ,  as r epo r t ed  for H.  
pomalia 3, a n d  associa ted  w i th  pa r t i a l  depo la r i za t ion  ~, a 
bea t i ng  ven t r i c le  dep r ived  of ex t race l lu la r  ca lc ium would  
i m m e d i a t e l y  increase  i ts  r a t e  and  a m p l i t u d e  of b e a t i n g  
a n d  t h e n  g r adua l l y  s top  in systole.  I f  ca lc ium were t h e n  
replaced,  the  t ens ion  would  a t  once fall, t h o u g h  no t  al- 
ways  w i t h  r e s u m p t i o n  of bea t ing ,  bu t ,  if super fus ion  w i t h  
calc ium-free  so lu t ion  con t inued ,  t ens ion  would  fall  
g radua l ly  over  a per iod  of severa l  minu tes .  
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Fig. 1. Character is t ic  changes in tension in  i sola ted ventr ic les  on 
s t imula t ion  wi th  a l t e rna t ing  current .  The manne r  of measur ing  
s t eady  cont rac ture  tension is shown for each. 

i i 

Stimulation 

I 

1 R. F. BURTON, Comp. Biochem. Physiol .  25, 501 (1968). 
J. F. LA.~IB and J. A. S. MCGUmAN, J.  Physiol .  186, 261 (1966). 

a L . T .  HOGBEN, Q. J1. exp. Physiol.  15, 263 (1925). 
4 J. R. LOUDON, personal  communica t ion .  


