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t h e  Krebs - re se rp ine  per fus ion  h a d  las ted,  t he  less com-  
p le t e  was  t h e  r e c o v e r y  f rom depress ion.  

U te r i ne  s t i m u l a n t s  were a d d e d  to  t he  o r g a n  b a t h  in a 
r a n d o m  order  a n d  left  for 5 m i n  whi le  t h e  i n t e g r a t e d  t en -  
s ion was  measured .  T h e y  were t h e n  w a s h e d  o u t  for  5 o r  10 
m i n  un t i l  u t e r ine  t one  re laxed  to t h e  basel ine .  I n  e a c h  ex-  
pe r imen t ,  one dose was  a d d e d  d u r i n g  per fus ion  w i t h  t he  
con t ro l  so lu t ion  a n d  t h e n  r e p e a t e d  d u r i n g  K r ebs - r e s e r p ine  
perfus ion.  S u b m a x i m a l  c o n c e n t r a t i o n s  were used  which ,  
a l lowing for v a r i a t i o n s  in  sens i t iv i ty ,  caused  c o m p a r a b l e  
degrees  of i n t e g r a t e d  t e n s i o n  w h e n  a d d e d  d u r i n g  t h e  con-  
t r o l  perfus ion.  I n  T a b l e  I I  t h e  increase  in t he  a c t i v i t y  of 
the  e lect r ica l ly  s t i m u l a t e d  u t e r u s  in  r e sponse  to t he se  
d rugs  is shown.  T h e  m e a n  resu l t s  o b t a i n e d  us ing  u t e r i n e  
h o r n s  f rom guinea-p igs  p r e - t r e a t e d  w i t h  r e se rp ine  a n d  
sal ine are  compared ,  a n d  as will be  seen, t h e y  fol lowed a 

Table II. Increase in the activity of the electrically stimulated 
uterus in response to drugs added to the organ bath during perfusion 
with control and Krebs-reserpine solutions. Guinea-pigs were pre- 
treated with (a) reserpine or (b) saline. Integrated tension is given 
in g see 4- S.E. Each result is the mean of 7 experiments. * = p<0.02, 

b = p<0.01, o = p<0.001 

Drug (a) Reserpine (b) Saline 
eoncen- pre-treatment pre-treatment 
trations 

Control Krebs- Control Krebs- 
solution reserpine solution reserpine 

solution solution 

Acetylcholine 66454- 875 2396=]=415 ° 74934-896 2216-t-322, 
100 ng/ml 
Oxytocin 48~54- 555 1431=L255 ~ 61714-580 23614-262 o 
25 ng/ml 
Proeainamide 42714- 939 6444-212b 4151-t-483 2094- 91~ 
200 ~g/mt 
Calciumchlor. 44594- 975. 5194-175 b 5B414-657 6544-246o 
100 ~g/ml 
Ouabain 3359-4-1117 304 J:  178 ~ 37474-279 364-1-124¢ 
0.5 izglml 

s imi la r  p a t t e r n  in  b o t h  g roups  of e x p e r i m e n t s .  Depress ion  
d u r i n g  pe r fus ion  w i t h  Krebs - r e se rp ine  so lu t ion  was  on ly  
p a r t l y  r eve r sed  b y  t he  drugs,  t h e  responses  to  t he  drugs  
be ing  s ign i f i can t ly  less t h a n  t hose  o b t a i n e d  d u r i n g  con t ro l  
per fus ion.  P r o p o r t i o n a t e l y ,  t h e  u t e r i n e  r e sponses  t o  pro- 
ca inamide ,  o u a b a i n  a n d  ca lc ium chlor ide  were  i n h i b i t e d  
b y  r e se rp ine - induced  depress ion  m u c h  more  t h a n  those  to 
o x y t o c i n  a n d  ace ty lcho l ine .  

T h e  d e p r e s s a n t  effect  of r e se rp ine  obse rved  in these  ex- 
p e r i m e n t s  was  c o m p l e m e n t a r y  to t he  f i nd ing  of GueTA 
a n d  KAHALI s t h a t  c rude  r auwo l f i a  dep res sed  t h e  guinea-  
pig  u t e r u s  in rive a n d  in vitro, a n d  to  t h e  o b s e r v a t i o n  t h a t  
r ese rp ine  a n t a g o n i z e d  t he  ac t ion  of 5 - h y d r o x y t r y p t a m i n e  
on  t h e  i so la t ed  r a t  u t e r u s  7. 

NAYLER * found  t h a t  r e se rp ine  caused  a n  ef f lux  of cal- 
c i um f rom t h e  e lec t r ica l ly  s t i m u l a t e d  t o a d  hea r t ,  a n d  sug-  
ges ted  t h a t  t h e  r eve r sa l  of r e se rp ine - induced  depress ion  
m i g h t  be  due  to  a n  ef fec t  o n  m e m b r a n e  ca lc ium.  Since 
ca l c ium is e ssen t i a l  for  s m o o t h  musc le  c o n t r a c t i o n  s , t h i s  
m i g h t  also be  t r u e  of t h e  u te rus .  B u t  i f  so, t h e  r e su l t s  of 
t h e s e  e x p e r i m e n t s  i n d i c a t e  t h a t  ace ty l cho l ine  a n d  oxy-  
t oc in  h a v e  a m u c h  g r ea t e r  ef fec t  on  m e m b r a n e  ca lc ium 
t h a n  p r o c a i n a m i d e ,  o u a b a i n  or  a n  increase  in  ex t r ace l lu l a r  
c a l c ium L 

Zusammenfassung. R e s e r p i n  v e r h i n d e r t  so fo r t  die elek- 
t r i s che  R e i z b a r k e i t  des  i so t ie r ten  M e e r s c h w e i n c h e n n t e r u s .  
E i n e  Depres s ion  w u r d e  y o n  e in igen S u b s t a n z e n  n u r  pa r -  
t ie l l  bewi rk t ,  wobe i  s ich auf fa l l ende  W i r k u n g s u n t e r s c h i e d e  
zeigten.  
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Ellcltatlon of Strikes of Predatory I n s e c t s  b y  

Projected Images and Light Spots 

P r a y i n g  m a n t i d s  [ H ierodula ( Rhombodera) crassa] c a t c h  
t h e i r  p r e y  w i t h  a v e r y  qu i ck  m o v e m e n t  of t h e i r  forelegs 
(ex tens ion  in 48-75  msec~). D r a g o n f l y  l a r v a e  (Aeschna 
cyanea) s t r ike  a t  t h e i r  u n d e r w a t e r  p r e y  w i t h  a s o m e w h a t  
s lower  m o v e m e n t  of t h e i r  ex t ens ib l e  l a b i u m .  T h e  c h a r a c -  
t e r i s t i cs  of t h e  p r e y  w h i c h  re lease  b o t h  t h e  m a n t i s  a n d  t h e  
d r a g o n f l y  l a r v a  s t r ikes  a n d  t h e  feeding b e h a v i o r  of t he se  
insec t s  h a v e  b e e n  p rev ious ly  s t u d i e d ~ - L  

I n  a n  ef for t  t o  deve lop  a m e t h o d  for s t u d y i n g  t he  effec- 
t i ve  s t r ike  re leas ing  p a r a m e t e r s  more  q u a n t i t a t i v e l y  we 
h a v e  i n v e s t i g a t e d  t h e  r eac t i ons  of t h e s e  insec t s  to  pro-  
j ec t ed  t w o - d i m e n s i o n a l  images .  The  a n i m a l  is p laced  in a 
cage or a q u a r i u m ,  one  wal l  of w h i c h  is m a d e  of a t r a n s -  
l u c e n t  d i f fus ing  screen  (mi lk  glass or  t r a c i n g  paper ) ,  a n d  
t he  images  u n d e r  s t u d y  are  p ro j ec t ed  t h r o u g h  a lens o n t o  
th i s  wall.  T h e  p r o j e c t i o n  of t h e  image  of a l ive insec t  al- 

lows one  to  q u a n t i t a t i v e l y  v a r y  i t s  size a n d  sharpness ,  
whi le  a t  t h e  s a m e  t i m e  r e t a i n i n g  t h e  n o r m a l  m o v e m e n t s  
of t h e  prey.  M a n t i d s  will r e ad i l y  s t r ike  a t  t h e  p ro jec t ed  
t w o - d i m e n s i o n a l  i m a g e  of a l ive m o v i n g  f ly s eve ra l  t i m e s  
en la rged ,  or  e v e n  a t  a severe ly  defocused  i m a g e  of a l ive 
fly. 

A f u r t h e r  s impl i f i ca t ion  of t h e  s t i m u l u s  is to  p ro j ec t  
o n l y  a m o v i n g  spo t .  A n  oscil loscope t r a c e  p r o v i d e s  a n  idea l  
image  for  such  e x p e r i m e n t s  as i t  m a y  be  m o v e d  in  a n  
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easi ly  con t ro l l ab l e  m a n n e r .  B o t h  m a n t i s  a n d  d r a g o n f l y  
larva~ will s t r ike  a t  t he  image  of a m o v i n g  l i gh t  spot .  
W i t h  s imple  l inea r  or  s inuso ida l  mot ions ,  however ,  i t  is 
m u c h  eas ier  to  el ici t  t h e  s t r ike  of a d r a g o n f l y  l a r v a  t h a n  
of a ma n t i s .  

F igu res  1 a n d  2 show the  r e sponse  of d r a g o n f l y  l a rvae  
to  t h e  s y s t e m a t i c  v a r i a t i o n  of  a s ingle  p a r a m e t e r  of move -  
m e n t .  C o m p a r i s o n  of  t h e  two  g r a p h s  shows  t h a t  t h e  add i -  
t i o n a l  m o v e m e n t  of t h e  spo t  in  t h e  ve r t i ca l  d i r e c t i o n  en-  
h a n c e s  ±he s t r ike  re leas ing  v a l u e  of t h e  image .  

A st i l l  f u r t h e r  r e d u c t i o n  of t h e  re leas ing  image  m a y  be  
a c c o m p l i s h e d  b y  sh ie ld ing  al l  b u t  two  s m a l l  spo ts  of t h e  
osci l loscope screen  a n d  l e t t i ng  t h e  t r a c e  of t h e  oscil loscope 
i l l u m i n a t e  t h e  spo t s  consecu t ive ly ,  F igu re  3 shows  a p a i r  
of l u m i n o u s  p o i n t s  a t  w h i c h  t h e  d r a g o n f l y  l a r v a  s t ruck .  
T h e  s t r ike  was  r eco rded  b y  p l ac ing  t he  insec t  on  a p e r c h  
a t t a c h e d  to  a p h o n o g r a p h  need le  a n d  d i sp lay ing  t h e  am-  
pl i f ied impu l se  f rom t h e  p h o n o g r a p h  ca r t r i dge  on  t h e  os- 
cil loscope. I n  a series of ~our e x p e r i m e n t s  t h r e e  d i f f e ren t  
a n i m a l s  were  p r e s e n t e d  w i t h  pa i r s  of spo ts  a t  i r r egu la r  in-  
t e rva l s  (mean  i n t e r v a l  b e t w e e n  pa i r s  = 1 see). T h e  i n t e r v a l  
b e t w e e n  spo ts  of a pa i r  was  e i t h e r  50 or  100 msec.  As 
m e a s u r e d  f rom t h e  second  spo t  of t he  pa i r  t h e  m e a n  reac-  
t i on  t i m e  of t h e  four  e x p e r i m e n t s  was  251 4- 10.8 msec  
( s t a n d a r d  d e v i a t i o n =  4-58.5 msec).  Th i s  r eac t i on  t i m e  
was  s h o r t  e n o u g h  to  a l low us to  d e t e r m i n e  w h i c h  s t imu lus  
pa i r  re leased  t h e  s t r ike.  T h a t  t h e  p h o n o g r a p h  ca r t r i dge  
a c t u a l l y  records  t h e  onse t  of t h e  s t r ike  a n d  no t  t h e  con-  

t a c t  of t h e  l a b i u m  w i t h  t h e  p r o i e c t i o n  screen  was  ver i f i ed  
b y  l e t t i n g  t h e  a n i m a l  s t r ike  a t  a pa i r  of f ine c o n t a c t s  a n d  
r eco rd ing  on  a t w o - c h a n n e l  t a p e  r eco rde r  t h e  t i m e  i n t e r v a l  
b e t w e e n  t h e  pulse  f r o m  t h e  p h o n o g r a p h  ca r t r i dge  a n d  t h e  
c losure  of t h e  c o n t a c t s .  T h i s  m e t h o d ,  s imi la r  to  one  used  
b y  ROEDER 1 to  r ecord  t h e  d u r a t i o n  of m a n t i s  s t r ikes ,  
gave  a n  ave rage  v a l u e  of 470 4- 56 msec  for  t h e  s t r ike  
d u r a t i o n .  (The r e l a t i v e l y  large  e r ro r  of  t h e  m e a n  is p r o b -  
a b l y  d u e  to  t h e  v a r i a b l e  d i s t a n c e  of t h e  insec t  f r o m  t h e  
con tac t s . )  

T h e  re su l t s  r epo r t ed  here  i n d i c a t e  t h a t ,  as  w i t h  m a n t i s ,  
m o t i o n  p l ays  t h e  m a j o r  rote in  t h e  re lease  of p r e d a t o r y  
s t r ikes  of d r a g o n f l y  la rvae .  On t h e  o t h e r  h a n d  t h e  s t i m u -  
lus m a y  l ack  a n y  rea l  f i g u r a t i v e  c o m p o n e n t  a n d  s t i l l  re-  
lease s t r ikes  s, as in  t h e  case of  t h e  s equence  of  t w o  l i g h t  
spots .  I n  these  respec ts  t h e  v a l u e  of t h e  p r e s e n t e d  m e t h o d  
is to  a l low a q u a n t i t a t i v e  a n d  i n d e p e n d e n t  v a r i a t i o n  of 
severa l  s t imu lus  p a r a m e t e r s  ( and  . thus  t h e  s y s t e m a t i c  re-  
d u c t i o n  of i t s  complex i ty )  a n d  in a d d i t i o n  a n  easy  co n t ro l  
of i t s  m o v e m e n t .  

F u r t h e r  s tud ies  on  t h e  m o t i o n  p e r c e p t i o n  of d r a g o n f l y  
l a r v a e  a n d  t h e  re leas ing cha rac t e r i s t i c s  Of p r o j e c t e d  
images  are  in  progress .  
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Fig. 1. Response to an oscilloscope trace moving horizontally across 
the screen at various velocities. The number of animals that struck is 
plotted as a function of the horizontal velocity of the light spot. Each 

point represents an independent trial of 20 animals. 
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Fig. 2. Response to an oscilloscope trace moving horizontally across 
the screen while oscillating vertically with various frequencies. The 
number of animals that struck is plotted as a function of the oscilla- 
tions per unit-time. ]Each point represents an independent trial of 20 
animals. [The horizontal velocity (I cm/sec) of the sweep and the 

amplitude (0.4 cm) of the oscillations were kept constant.] 

Fig. 3. Response to a sequence of two light spots. Two light spots of 
3.0 msec duration have been generated by the upper trace of an 
oscilloscope; the interval between them is 100 msec and they fall 0.5 
mm apart from each other on the projection screen. Only these spot~ 
were visible to the animal. - The resultant strike of the insect was 
recorded on the lower trace, which shows a waveform of 50 cycle hum. 

Strike occurred 257 msec after presentation of the second spot. 

Rdsum~. Les la rves  de  Libe l lu les  l a n c e n t  leur  m a s q u e  
su r  l ' i mag e  p ro je t6e  de  p ro ies  v i v a n t e s ,  s u r u n  p o i n t  
l u m i n e u x  mobi le  engend r6  s u r u n  osci l loscope e t  su r  d e u x  
p o i n t s  s t a t i q u e s  q u i  s ' i t l u m i n e n t  success ivemen t .  Les  m6-  
rhodes  p e r m e t t e n t  de v a r i e r  s y s t ~ m a t i q u e m e n t  tes carac t~-  
res  d u  ~s t imulus  d6c lencheur~  e t  de  m e s u r e r  le t e m p s  de  
r~ac t ion  e t  la  dur6e  de  la  p r o j e c t i o n  du  mas q u e .  
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