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cor tex  dur ing learning or l ight  s t imulat ionl3-2L Most  of 
t h e m  differ, however ,  in m a n y  respects  f rom the  p a r a d i g m  
explored in the  p resen t  s t u d y  (early life period,  to ta l  
da rk  versus s t rong  l ight  s t imulat ion,  ve ry  of ten control  
and  expt .  groups  t r ea t ed  separately ,  correct ion of t he  
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precursor  changes  made  a lmos t  exclusively a t  one f ixed 
t ime  in te rva l  measur ing  to ta l  TCA soluble rad ioac t iv i ty  
even when  t r i t i a t ed  amino  acid used). Nonetheless ,  
differences in the  pool of some amino acids 2z, blood 
flow 2a and  b lood-bra in  barr ier  pe rmeabi l i ty  ~4 be tween  
l ight  res t r ic ted  and s t imula ted  visual cor tex  revealed 
f rom these  kinds of expe r imen t s  migh t  con t r ibu te  to  the  
changes  in TCA-soluble ac t iv i ty  de tec ted  in our experi-  
ments .  

Zusammen/assung. R a t t e n  le rn ten  mi t  e inem Auge 
eine hor izonta l -ver t ika le  Diskr iminat ion.  In  der  op t i schen  
Hirnr inde,  kon t ra la te ra l  zum offenen Auge, konn te  be- 
reits  15 min nach  Appl ika t ion  yon  14C-Leucin eine kleine, 
aber  s ta t i s t i sch  s ignif ikante  E r h 6 h u n g  der Pro te in-  
mark ie rung  sowie eine Verminde rung  der  Radioakt iv i t / i t  
in der Trichloressigs/iure-16slichen Frak t ion  gefunden  
werden. 
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Pattern in the Hunger Signal  of Hornet Larvae ( 

In  previous publ ica t ions  the  na tu re  of the  hunger  
signals p roduced  by  larvae of the  or iental  ho rne t  (Vespa 
orientalis) was repor ted l -~ .  I t  was found t h a t  the  p a t t e r n  
of con t rac t ions  of the  larvae when  produc ing  sponta-  
neously  the  hunger  signals is r h y t h m i c  and the  average 
be tween  consecut ive  con t rac t ions  is 3 to  4 sec. In  the  
p re sen t  exper iment ,  the  p a t t e r n  of cont rac t ions  induced by  
a mechanica l  s t imulus  was s tudied.  

Materials and methods. 3 ho rne t  queen larvae were 
kep t  in the i r  op t imal  na tu ra l  condi t ions  in separa te  combs 
to p r even t  the  t ransfer  of signals f rom one to the  other.  
The expe r imen t  con t inued  for 8 days :  dur ing the  first  
6 days  the  larvae were comple te ly  s t a rved  and dur ing the  
la t t e r  2 days  t h e y  were fed. On each day  a series of mecha-  
nical s t imuli  were p resen ted  to the  larvae.  In i t ia l ly  a l ight  
knock was given to the  back  of the  comb by  a v ibra tor .  
Consequent ly  a series of bodi ly  cont rac t ions  was observed 
and  recorded by  a p ick-up t r ansduce r  (B & K) a t t a ch ed  
to  a t ape  recorder  (Philips) and to  a po lygraph  (Grass). 
W h e n  a series of con t rac t ions  was followed by  a re la t ively  
long in terval  (5-10 rain) con ta in ing  no contrac t ions ,  the  
s t imulus  was repea ted  and  the  results  again recorded.  

Vespa orientalis ) 

This cycle of s t imulus  and  recorded response was con t inued  
for a one-ha l f -hour  per iod on each day  for each larva. 

Results. In  Figure 1 th ree  typica l  series of signals 
induced by  s t imul i  are presented .  In  the  top  t race the  
series is re la t ively  shor t  and  conta ins  a to ta l  of 12 con- 
t ract ions.  The series is p receded  by  a per iod of res t ing  
which was followed by  the  st imulus.  Ano the r  per iod of 
rest  follows the  series. The in terval  be tween  the  first  and  
second con t rac t ion  is abou t  2 sec, whereas  the  in te rva l  
be tween  the  last  2 signals is abou t  4-5 sec. In  the  o the r  
two trac~s there  is a s imilar  l engthening  of the  in tervals  
be tween  cont rac t ions  as the  series cont inued,  a l though  
the  n u m b e r  of con t rac t ions  and  the  absolute  length  of 
the  series differ (Figure 1). 

32 series of cont rac t ions ,  each of which conta ined  at  
least  30 signals, were analyzed.  If a re la t ionship can be 
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Fig. 1. The polygraph tracing of 
the recordings of 3 typical series of 
contractions. The upper line in 
each tracing is a timer, each inter- 
val represents 1 see. The vertical 
lines are drawn to designate the 
start of the contractions. 
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descr ibed be tween  the  t ime be tween  2 consecut ive  inter-  
vals and the  index n u m b e r  of the  signal, t h e n  the  hypo-  
thesis  t h a t  the  signals are d i s t r ibu ted  according to  a 
Poisson d i s t r ibu t ion  does no t  hold. Therefore  a regression 
analysis  was pe r fo rmed  using the  ra te  (1/time) be tween  
signals as the  d e p e n d e n t  var iable  and  the  index of t he  
signal as the  i n d e p e n d e n t  variable.  In  Figure  2, we pre-  
sent  6 such series. The correla t ion of the  l inear regression 
was h ighly  s ignif icant  (p < 0.005) in all bu t  2 cases (both 
of which were recorded on the  8th day  for the  same larva). 
For  mos t  of the  series, the  addi t ion  of a quadra t i c  t e r m  to  
the  regression was no t  significant.  The Table gives several  
of the  regression equa t ions  calculated f rom the  var ious  
series. As can be seen f rom the  Table,  the  in te rcepts  of 
the  regression (a) are of the  same magni tude .  All the  
slopes are negat ive,  which  indicates  t h a t  the  ra te  de- 
creases as the  series increases and therefore  the  t ime  
be tween  signals increases as the  series continues.  For  
purposes  of compar ison  the  mean  t ime in terval  for the  
f i rs t  and last  10 in tervals  were also computed .  The rat io 
of the  las t  10 to the  first  I0 varies f rom 1.1 to 3.7. Ex-  

cluding day  8 no clear p a t t e r n  can be seen in the  var ia t ion  
of the  coefficients of the  regression wi th  .day of experi-  
ment ,  nor  was any  p a t t e r n  found  for var ia t ion  be tween  
series of the  same day. 

D~scussion. Matura t ion  (pupation) of h o rn e t  larvae can 
be de layed  by  s ta rv ing  them.  This  a l l ows  repea ted  
observa t ions  to be made  on them.  The larvae were 
s ta rved  for per iods  last ing 6 days  dur ing which  they  
remain  in appa ren t l y  good condi t ion  ~. A single mechanica l  
st imulus,  resembl ing t h a t  p roduced  by  a larva when  
begging for food, resul ts  in a chain  of r epea ted  isotonic 
contract ions .  Dur ing  each con t rac t ion  the  larva  reaches 
the  cell wall  wi th  its mandib les  and produces  a scra tching 
noise - the  hunger  signals. E a c h  con t rac t ion  is followed 
by  a per iod of re laxat ion  dur ing  which  the  larval  body  
re turns  to its initial  posit ion,  hang ing  upside down in the  
comb cell. The larval  con t rac t ion  is a behav ioura l  reflex 

4 j .  ISHAY, H. BYTINSKI-SALTZ and A. SHUI, UV, Israel J. Ent. 2, 
45 (1967}. 
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fit; a second order polynominal 
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Detailed analysis of the responses to 17 of the stimuli presented to the larvae (Vespa orie~talis) 
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L a r v a  D a y  of Series wi thin  No. o fcon t rac t ions  r~ b b a b A v e r a g e t i m e  c A v e r a g e t i m e c  
experiment day (signals) between 1st10 NgnMs betweenlast10 signMs 

2 1 1 60 0.77 -.0007 0.075 13.4 29.3 
2 1 133 0.81 - .0004 0.066 12.8 47.7 
3 1 69 0.94 -.0009 0.080 12.2 36.1 
7 1 134 0.71 -.0002 0.051 15.2 49.4 
8 1 57 0.26 -.0001 0.048 20.7 22.7 
8 9 69 0.28 -.0002 0.049 19.3 23.3 

3 1 1 61 0.87 -.0007 0.068 15.0 34.7 
2 1 71 0.65 -.0003 0.040 29.2 61.6 
3 1 57 0.78 -.0007 0.056 18.5 46.4 
4 1 86 0.69 -.0004 0.049 15.9 45.3 
4 2 49 0.92 -.0006 0.047 22.2 51.1 
4 3 32 0.77 -.0007 0.038 28.4 51.2 
4 4 30 0.80 -.0003 0.034 30.4 38.0 
4 5 33 0.72 -.0004 0.037 27.9 37.6 
4 6 29 0.81 -.0004 0.038 27.8 36.2 
5 1 52 0.47 -.0002 0.029 34.6 47.5 
6 1 34 0.62 -.0013 0.054 17.8 45.2 

�9 r, correlat ion coefficient, bThe regression equat ion is Y = a 4- b x  where  Y : r a te  be tween the in tervals ;  and x : index n u m b e r  of the 
signal, eThe ha rmonic  m e a n  of the first and  Iast  10 t imes.  

media t ed  by  some, as ye t  unknown,  motorneurones .  I t  
occurs b o t h  spon taneous ly  and  as a resul t  of sensory  
s t imulat ion.  Analogous behav iour  is known  in o ther  
species of Vesp inae  and  is p a r t  of the  food exchange 
p h e n o m e n o n  called t rophal lax is  5. 

The series of isotonic cont rac t ions  resul t ing f rom a 
mechanica l  s t imulus  does no t  have  a cons t an t  t ime 
difference be tween  successive contract ions .  As the  series 
cont inues,  the  leng th  of t ime be tween  cont rac t ions  
increases (or t he  ra te  decreases).  However ,  t he  ampl i tude  
of the  signal is cons t an t  for each con t rac t ion  in t he  series. 

Therefore,  th is  is no t  similar to fat igue and  mos t  l ikely 
represents  an a d a p t a t i o n  process  similar to  t h a t  occurr ing 
in the  optic  nerve  fibre of Limulus in response to  a f lash 
of light% A second p h e n o m e n o n  similar  to  an a d a p t a t i o n  
process  is seen in t he  response to  the  r epea ted  s t imul i  on 
the  same day.  The n u m b e r  of con t rac t ions  in the  response  
to the  earlier s t imuli  is g rea te r  t h a n  in the  la t t e r  stimuli.  
This t r e n d  also appears  in m a n y  o ther  series (IsHAY, 
unpubl ished) .  

This e x p e r i m e n t  was pe r fo rmed  on single insula ted  
larvae.  The resul ts  con t r a s t  wi th  the  p a t t e r n  of hunger  
signals p roduced  in a normal  comb ( inhabi ta ted  by  m a n y  
larvae).  The l a t t e r ' s  p a t t e r n  is synchronized  for large 
groups of t he  larvae.  This  synchronized  p a t t e r n  is a t  
c o n s t a n t  ra te  2 in con t ras t  to the  insula ted  la rvae ' s  

pa t t e rn .  The in tervals  be tween  the  signals of single 
insula ted  larvae v a r y  over  a broad  range of values f rom 
1.5-5.5 sec; this  represen ts  mos t  p ro b ab l y  the  resul t  of 
removal  of synchroniz ing  stimuli.  The possible communi -  
ca t ive  value  of these  p a t t e r n s  of larval  con t rac t ions  
among  the  colony mates  will be examined  in fu r ther  
research.  

Summary. A mechanica l  s t imulus  of cons t an t  s t r eng th  
was  appl ied to  a single, insula ted  h o r n e t  larvae  (Vespa 
orientalis). A chain of a t  mos t  140 bodi ly  cont rac t ions  
resul ted f rom the  s t imulus.  The in terval  be tween  conse- 
cut ive  cont rac t ions  s teadi ly  increased t h roughou t  the  
per iod of response.  
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Role  of E n e r g y  M e t a b o l i s m  in E n z y m e  R e t e n t i o n .  

Li t t l e  is known  of the  mechan i sms  by  which  enzymes  
are released f rom normal  o r  damaged  cells. There  is 
evidence t h a t  the  p r even t ion  of enzyme  leakage is d i rec t ly  
or indi rec t ly  an energy-consuming  process 1-4. In  t he  
m y o c a r d i u m  an unequivocal  re la t ion be tween  enzyme  
release and dura t ion  of ischemia can be shown s,% A 
close re la t ionship  exists  also for enzyme loss and  oxygen  
supp ly  to  the  hear t .  The t e m p e r a t u r e  coeff icients  (Q~0- 
values) for myocard ia l  enzyme release and  the  b r eakdown  
of energy  r ich phospha t e s  in t he  hea r t  muscle dur ing  
anaerobiosis  ( ~  2,2) are ident ical  (unpubl ished results).  

A Study  on I so la ted  P e r f u s e d  Canine  Hear t s  

In  the  following the  correla t ion be tween  the  ra te  of 
enzyme loss f rom the  h e a r t  and  the  myocardia l  A T P  
c o n t e n t  will be  shown.  

Tell isolated dog hea r t s  were sub jec ted  to a non-recir-  
cu la to ry  anoxic  perfusion a t  25 ~ wi th  a modif ied Tyrode-  
solut ion af ter  an aerobic s t e ad y  s ta te  phase.  In  5 exper-  
imen t s  t he  release of C P K  (EC 2.7.3.2.), M D H  (EC 1.1.1. 
37), L D H  (EC 1.1.1.27), GOT (EC 2.6.1.1.), GPT (EC 
2.6.1.2.), ALD (EC 4.1.2.13), and  I C D H  (EC 1.1.1.42), 
in t he  remain ing  exper imen t s  the  t issue con ten t s  of 
creat ine  phospha te ,  A T P  a n d  lac ta te  dur ing  anaerobiosis  


