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According to  GRIFFITHS~6 and MACDONALD and 
1-V['CREA 17 uni la tera l  b ladder  responses  in dogs and  cats  
are ob ta ined  only when  the  dis ta l  ends of cut  pelvic nerves  
are s t imula ted ,  while s t imula t ion  of in t ac t  nerves leads to 
bi la tera l  con t rac t ions  more  p ronounced  on the  s t imula ted  
side. The response  in the  opposi te  tlalf was suggested to be 
d e p e n d e n t  on a sacral  reflex in i t ia ted by  s t imula t ion  of 
a f ferent  f ibres in the  ipsi la teral  pelvic nerve,  the  efferent  
impulses  pass ing th rough  the  in tac t  nerve  of the  contra-  
la teral  side. The p resen t  resul ts  in the  rat ,  however,  are in 
ag reemen t  wi th  those  of INGERSOLL et al. ~e,~8 in the  cat  
and dog showing bi la teral  responses  to uni la teral  s t imula-  
t ion of the  distal  ends  of cut  pelvic nerves,  w i th  or w i thou t  
sect ion of the  opposi te  pelvic  nerve.  

The responses  to pelvic nerve  s t imula t ion  found in th is  
s tudy  were not  changed by  sect ion of the  hypogas t r i c  
nerves  or vice versa,  which  was also found by  INGERSOLL 
et al. ~3 in the  dog and by  EDVARDS~N ~s in the  cat. The 
contract i le  response  to  hypogas t r i c  nerve  s t imula t ion  in 
the  cat  is caused via adrenergic  fibres1% EDVARDSEN is 
found  no synergis t ic  effects of concomi tan t  pelvic and 
hypogas t r i c  nerve  s t imula t ion  in the  ca t  bu t  only 
reduc t ion  of the  de t rusor  con t rac t ion  as compared  to the  
response  to s t imula t ion  of the  pelvic or hypogas t r i c  
nerves  separately .  S y m p a t h e t i c  inhib i t ion  of in t r amura l  
p a r a s y m p a t h e t i c  ganglia was suggested,  since adrenergic  
nerve  t e rmina l s  forming  synap t i c  s t ruc tures  a round  non- 
adrenergic  cells have  been  d e m o n s t r a t e d  h is tochemical ly  
in the  b ladder  wall of the  ca t  20. The u r ina ry  b tadder  of 
t he  ra t  in con t ras t  to o ther  species conta ins  no in t r amura l  
ganglion ceils 2 In  the  p resen t  inves t iga t ion  in the  ra t  the  
pelvic and hypogas t r i c  responses  were ins tead added  at  
s imul taneous  s t imula t ion  and in some ra ts  th is  response  

was even bigger t h a n  the  sum of the  responses  p roduced  
by  the  nerves  s t imula ted  separa te ly .  This  migh t  indica te  
a spat ia l  s u m m a t i o n  of effector  ceils i nne rva ted  by  
cholinergic fibres f rom the  pelvic and  hypogas t r i c  nerves,  
suggest ing t h a t  some muscle  f ibres are d e p e n d e n t  on 
impulses  f rom b o t h  nerves  for cont rac t ion .  This pos tu la tes  
a convergence  by  some of the  fibres f rom the  pelvic and  
hypogas t r i c  nerves.  In  the  ra t  b ladder  cholinergic neuro-  
t e rmina l s  are in con tac t  wi th  every  muscle cell 21. 

Zusammen/assung. In  der  Harnb la se  von  1Ratten wurde  
der Druck  w~thrend einsei t iger  und zweiseit iger Pel- 
v icusreizung gemessen.  Nach  In jek t ion  von Eser in  wurde  
berei ts  bei e insei t iger  IReizung eine max ima le  /31asen- 
kon t r ak t ion  erhal ten.  Zus/itzliche Reizung der Nn. 
hypogas t r ic i  f i ihr t  - ohne funkt ionel le  U-berlappung - 
zu wei terer  Kon t rak t ionss te ige rung .  
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Digest ive  E n z y m e s  in the Excreta  of the Larvae of 
in]uscatellus Snell .  (Lepidoptera: Insecta)  

The fate  of the  digest ive enzymes  is unknown  1 bu t  
t h e y  are general ly  t h o u g h t  to be inac t iva ted  or resorbed 3. 
HOBSON a de tec ted  t ryps in ,  and  glycyl-glycine d ipep t idase  
in the  excre ta  of LuciHa sericata, F~NGELMAN 4 casually ob- 
served the  ac t iv i ty  of t ryps in  in the  excre ta  of Leucophaea 
maderae, and  YANG and DAvis s found chymot ryps in ,  
t ryps in  and amylase  in the  excre ta  of Aedes aegypti. 
During the  course of s tudies  of digest ive physiology,  
var ious digest ive enzymes  were de tec ted  in the  h i n d g u t  
con ten t s  of the  larvae  of Sesamia in/erens 6 and Chilo- 
traea in/uscatellus 7. To f ind ou t  the  fa te  of these  enzymes,  
a s t u d y  of the  excre ta  was under taken .  

Materials and methods. 20 mg (wet weight)  of fresh 
excre ta  of the  last  larval  ins ta r  of each insect  was collected 
af ter  feeding sugarcane slices. I t  was homogenized  in 
0.5 ml  of 0.1 2kI p h o s p h a t e  buffer  (pH 8.2, the  p H  of the  
midgu t  contents) ,  cent r i fuged at  3000 g for 15 rain and 
the  s u p e r n a t a n t  was used as the  enzyme source. The 
enzymes  were tes ted  as descr ibed elsewhere ~. 

Results and conclusion. The excre ta  of the  larva of 
S. in/erens showed appreciable  ac t iv i ty  of aminot r ipep-  
t idase,  leucine aminopep t idase  and glycyl-L-leucine 
d ipept idase ,  and  a ve ry  weak ac t iv i ty  of t ryps in ,  prol inase 
and glycyl-glycine dipept idase .  All these  enzymes  were 
p resen t  in the  h i n d g u t  con ten t s  of the  larva.  

In  the  excre ta  of the  larva  of C. in/uscatellus appreciable  
ac t iv i ty  of amino t r ipep t idase ,  Ieucine aminopep t idase  
and prol inase was seen, and  a very  weak ac t iv i ty  of 
t ryps in  and  glycyl-glycine dipept idase .  All these enzymes  

Sesamia inferens Walker and Chilotraea 

were de tec ted  in the  h indgu t  con ten t s  of the  larva;  and  
besides these,  the  con ten t s  also conta ined  c h y m o t r y p s i n  
and  glycyl-L-leucine d ipept idase :  

The ac t iv i ty  of amylase,  cellulase, e-glucosidases 
(maltase,  melezi tase,  sucrase and trehalase),  fl-glucosi- 
dase, e-galactosidase,  fi-galactosidase, fl-fructosidase, 
ca rboxypep t idase  and prol idase was absent  in the  
excre ta ;  a l though  sucrase, t rehalase  and fl-glucosidase 
were p resen t  in the  h indgu t  contents ,  while in the  h ind-  
gut  con ten t s  of C. in/uscatellus a very  weak ac t iv i ty  of 
e-galactosidase  and /%fruc tos idase  was also detected.  

The presence  of the  enzymes  in the  h indgu t  con ten t s  
bu t  the i r  absence in its t issue and  excre ta  suggests t h a t  
t h e y  are e i ther  dena tured ,  se l f -hydrolyzed or digested.  
The absence of the  enzymes  in the  excre ta  b u t  the i r  
presence in the  h i n d g u t  t issue and its con ten t s  reflects  
the  possibi l i ty  of the i r  resorpt ion  in the  h indgut .  EVANS 
and PAYNE 2 have  also sugges ted  the  absorp t ion  of the  
enzymes  in the  pos ter ior  gut  regions. 
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The presence  of the  digest ive enzymes  in the  excre ta  of 
insects,  appears  a t  first ,  to  be a wasteful  process.  In  S. 
in/erens and  C. in/uscatellus t hey  m a y  have  the  func t ion  
of keeping the  m i c r o e n v i r o n m e n t  congenial,  since the  
larval  and pupa l  life of these  insects  is passed in a tunne l  
in sugarcane in which the  excre ta  is also discharged.  

Zusammen/assung. In  den F/ices yon S. in/erens-Lar- 
yen wurde  eine betr i icht l iche Akt iv i t~ t  yon  Aminot r i -  
pept idase ,  Leuc in -Aminopep t idase  und  Glycyl-L-Leucin- 
Dipept idase ,  sowie eine sehr  schwache Aktivit~Lt yon 
Trypsin,  Prol inase  und  Glycyl -Glyc in-Dipept idase  fest- 
gestell t .  In  den Fiices yon  C. in/uscatellus-Larven wurde  
eine Aktivit~Lt yon  Amino t r ipep t idase ,  Leuc in-Amino-  

pep t idase  und  Prolinase,  jedoch nu r  eine geringe Akt ivi t / i t  
von  Tryps in  u n d  Glycyi -Glyc in-Dipept idase  gefunden.  
Es  k o n n t en  keine Carbohydrasen  festgestel l t  werden.  
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Long-Term Habituation to Species-Specific Alarm 

W h e n  thei r  species-specific a larm call, the  'p ink '  vocal-  
ization, is p layed  back to chaff inches  (Fringilla coelebs L.), 
t hey  respond  wi th  a va r i e ty  of behav iour  pa t t e rns ,  one of 
which  is ' f reezing'  1,~. Our s tudy  is concerned wi th  how 
suctl a behaviour  p a t t e r n  changes,  f rom a q u a n t i t a t i v e  
po in t  of view, when  cap t ive  birds  are p resen ted  wi th  a 
cons t an t  a la rm call p a t t e r n  s t imulus  twice daily.  We also 
de t e rmined  to wha t  ex t en t  the  changes  could be considered 
as ' s t imulus  specific ' .  - This inves t iga t ion  was conduc ted  
in order  to e lucidate  the  effects  of na tura l  signal var ia t ion  
on the  behav iour  of conspecifics.  
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Long-term habituation to the species-specific alarm calls in the 
chaffinch (Fringilla coelebs) : Changes in the response 'freezing' after 
repetitive stimulation twice daily with a 'pink' call pattern. Ordinate : 
Duration of 'freezing' (mean and standard deviation of the mean for 
n = 4, in % of the maximal value). Abscissa: sequence of stimulus 
presentations (S). 

Calls in a Songbird (Fringilla coelebs L.) 

The birds were placed in a visual ly  and  acoust ical ly  
isolated room 3 days  before the  expe r imen t s  s tar ted .  
Locomoto ry  react ions  as well as freezing were regis tered 
by  perch con tac t  and t r ansc r ibed  di rec t ly  on a mult i -  
channel  even t  recorder.  Other  responses  were recorded on 
the  same equ ipmen t  over  a keyboard  by  a h idden  observer.  
The i l luminat ion  was a 12:12 h on/off  l ight  cycle. The 
birds  were fed every  o the r  day. The s t imulus  consis ted  of 
a series of 10 t r isyl labic  a la rm calls a t  normal  in tens i ty  
wi th  an in terval  of 1 sec be tween  them.  These were p layed  
at  a cons t an t  volume t h ro u g h  a loudspeaker  p laced near  
the  cage. The length  of ' f reezing '  b ro u g h t  abou t  by  the  
s t imulus  decreased wi th  the  n u m b e r  of s t imulus  exposures  
(Figure). Other  behavioura l  p a r a m e t e r s  showed a similar  
decrease.  This decrease was more  mark ed  at  the  beginning  
t h a n  at  the  end of the  expe r imen ta l  series. A 'warming-  
up-phase '  was only observable  in a few of the  exper imen ta l  
animals.  After  ap p ro x i ma t e l y  12 s t imulat ions ,  the  animals  
showed none of the  responses  observed  at  the  s t a r t  of the  
exper iments .  Only some of the  o r ien ta t ion  components ,  
which are no t  included here, remained.  

The ques t ion  as to whe the r  it was the  one specific 
' p ink '  a larm p a t t e r n  which no longer ac ted  as a releaser, 
or whe the r  the  response  to o ther  t ypes  of s t imulus  con- 
s tel la t ions was affected,  was tes ted  on conclusion of the  
above  exper iments .  The animals  were p resen ted  wi th  
s t imuli  va ry ing  b o t h  qua l i ta t ive ly  and  t empora l ly  (Table). 
Prac t ica l ly  every  change in the  original  s t imulus  resul ted  
in a response f rom the  birds  (except ion : decreased volume,  
Table,  B). The response  s t r en g t h  in the  tests ,  however ,  
never  reached the  m a x i m u m  or original  level. "When the  
original s t imulus  p a t t e r n  was p resen ted  dai ly t h r o u g h o u t  
the  above tes t  series, the  response  to  it was a lways nil 
(Table, K). The ' inh ib i t ion '  of the  releasing effect  was thus  
shown to be s t imulus  specific and of long durat ion.  

This ' inh ib i t ion '  can be in t e rp re t ed  as long- term hab i tu -  
at ion.  Opera t ional ly  defined,  th is  t ype  of Ixabituation is 
considered as a re la t ively  long- te rm s t imulus  specific 
decrease in response  to a repe t i t ive  uni form st imulus,  not  
followed by a re in forcement  a,~,l. Owing to its long- 
t e r m  effects, hab i t ua t i on  is considered to be a form of 
learning. Here  specific s t imulus  paramete rs ,  which act  as 
releasers a t  first,  are s tored wi th  a negat ive  pref ix  and 
co mp u t ed  in the  funct ional  co n t ex t  of the  releasing 
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