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vie le  Dressursi tzungen.  D a m i t  erscheint  die Gabe des 
unbedingten  Reizes nach der In jek t ion  im Abs tand  von 
mehreren  Si tzungen zur Vermeidung  einer Ged~ichtnis- 
ausi6schung ftir die farbliche Ged~chtnis t iber t ragung 
gerechtfert igt .  Die nach In jek t ion  zuerst  auf t re tende  
Erh6hung  der Aktivit~it  der Empf~Lnger kann als erste 
Ged~ichtnisreaktion in te rpre t ie r t  werden, wie frfihere 
Unte rsuchungen  zur geruchlichen ~ und opt ischen Dressur  
belegen. 

Die deut l ich pos i t iven 1Reaktionen der Empf~inger- 
gruppen nach der  In jek t ion  sind nicht  so s tark wie die 
le tz ten Differenzdressuren der Spendergruppen,  entspre- 
chen aber  dem gut  posi t iven Verha l ten  einer Dressur- 
gruppe. Besonders  bemerkenswer t  erscheint  uns die Ta t -  
sache, dass durch die Ged~chtnisf iber t ragung die s tarke 
Spontanbevorzugung  yon ro tem Lich t  bei gleichzei t igem 
Angebot  von grfinem Licht  n icht  nu t  schwAcher, sondern 
sogar umgekehr t  wird. Ahnl iche Resu l t a t e  erzielte UN- 
GAR a bei Ged~ichtnisfibertragungen yon R a t t e n  auf 
M~iuse. Die Ergebnisse nach der Vergessenspause bedfirfen 
einer l~berpriifung durch Vergessenstests mi t  normalen  
dressierten Tieren, ehe vergle ichende Aussagen fiber den 
Ged~chtnisver lus t  bei inj iz ier ten Tieren  gemach t  werden  
k6nnen. 

Nach  unseren bisherigen Ergebnissen ist eine chemische 
~ b e r t r a g u n g  des Farbged~chtnisses  auf nicht  dressierte 
Tiere  wahrscheinl ich.  ~vVeitere UntersuchungeI1 zum Farb-  
and  Geschmacksged~chtnis  sind durchgeff ihr t  und werden 
an anderer  Stel le  ausffihrlich beschrieben. 

Summary. 36-48 h af ter  the  i.p. in jec t ion  of a low 
molecular  bra in  ex t rac t  prepared f rom colour- t ra ined 
goldfishes into na ive  goldfish, these recipients  show 
posi t ive  react ions comparable  to  those shown by  the  
donors. 12-24 h af ter  the  inject ion,  the  recipients  showed 
an increased act ivi ty .  No changes in behav iour  have  been 
not iced in the  recipients  of i.p. inject ions of low molecular  
bra in  mater ia l  f rom un t ra ined  donor fish. 
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The Effects of Salt Stress on the Cerebral Neurosecretory System of the Grasshopper,  Melanoplus 
sanguinipes (F.) (Orthoptera) 1 

Only l imi ted informat ion  is avai lable  on insect  osmo- 
regulat ion and the  work  t h a t  has  been repor ted  presents  
a confl ict ing and confusing picture.  The  cerebral  neuro- 
secretory sys tem has been var ious ly  repor ted  as loaded 
wi th  ~-6 or deple ted  of 7,s s ta inable  mater ia l  af ter  de- 
hydrat ion.  For  example,  af ter  the  in jec t ion  of 1% NaC1 
into the  cockroach, Periplaneta americana, the  corpus 
card iacum (CC) was depleted of neurosecre tory  colloid, 
bu t  t h i s  mater ia l  accumula ted  in the  CC and in the  
neurosecretory t rac ts  af ter  the  in ject ion of disti l led 
water  s. However ,  i n  another  cockroach,  Blaberus gigan- 
teus, the  ent ire  neurosecre tory  sys tem accumula ted  mas- 
sive amount s  of s tainable colloid under  the  stress of 
dehydra t ion  4,5. And in Schistocerca gregaria the  neuro- 
secretory system conta ined much  more mater ia l  in saline- 
injected individuals  t h a n  in controls% 

As par t  of an inves t iga t ion  of the  endocr inology of 
reproduct ion  in the  grasshopper,  Melanoplus sanguinipes, 
we tes ted the  react ions of this  insect  to salt  stress. We  
used newly emerged aclult females, less t han  12 h old. 
One group was injected wi th  20-50 $1 of 2.5% NaC1, and 
another  group wi th  40-50 V1 of distil led water ,  daily, or 
on a l te rna te  days, for a period of 12 days. These insects 
were sacrificed on days 2, 3, 7, 10, and 12, and thei r  
neurosecretory sys tems examined  using a performic  acid- 
v ic tor ia  blue (PAVB) whole m o u n t  t echnique  9, and com- 
pared wi th  normal  adul t  females of the  same ages, Mor- 
ta l i ty  was high (80-90%) among  the  sal t - injected insects, 
bu t  enough surv ived  for the  dura t ion  of the  exper iment  
to m a k e  our  observat ions  meaningful .  The  a m o u n t  or  
f requency of the  inject ions did not  a l ter  the  results. 

In  specimens sacrificed 2 or 3 d a y s  af ter  the  first  salt  
inject ion,  the  neurosecre tory  cells and thei r  t rac t s  were 
clearly visible in the  whole mounts  (Figure 1). The  CC 
and the  nerv i  corporis cardiaci (NCC) conta ined  some 

Fig. 1. Dorsal view of the brain showing the neurosecretory cells 
of the pars intereerebralis and their tracts (arrow). The insect had 
received a daily injection of 50 ~tl of a 2.5% NaC1 solution for 3 
days. PAVB, whole mount; approx. • 120. 
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neurosecre to ry  product ,  b u t  were no t  heavi ly  loaded wi th  
mater ia l ;  t he  corpora  al la ta  con ta ined  no s ta inab le  col- 
loid. 7 days  a f te r  t he  f i rs t  sa l t  inject ion,  and  in all the- 
sa l t - in jec ted  insects  examined  on subsequen t  days,  the  
progress ive  accumula t ion  of neur0secre to ry  p rodu c t  in 
the  cerebral  ceils, the i r  axons,  t he  NCC, and  the  CC could 

be clearly seen. Indeed,  12 days  af ter  the  f i rs t  sal t  injec- 
t ion,  these  endocr ine  componen t s ,  especial ly the  NCC 
and  the  CC, were ve ry  heavi ly  loaded w i t h  mass ive  
a m o u n t s  of s ta inable  colloid (Figures 2 and 3). However ,  
even  in these  heavi ly  loaded specimens,  the  corpora  al la ta  
and  the  nervi  corporis  allatJ con ta ined  no neurosecre to ry  
colloid. 

By  comparison,  in spec imens  12 days  af ter  t he  f i rs t  
in ject ion of dist i l led water ,  t he  neurosecre to ry  sys t ems  
were bare ly  visible in t he  whole  mount s .  The NCC and  
the  CC con ta ined  some s t a inab le  p ro d u c t  (Figure 4), b u t  
the  a m o u n t  was far  less t h a n  in sa l t - in jec ted  or normal  
females  of t he  same age. We  never  saw an accumula t ion  
of s ta inable  p roduc t  in the  neurosecre to ry  sys tems  of 
wa te r - in jec ted  insects.  

Thus  i t  seems obvious t h a t  t he  cerebral  neurosecre to ry  
cells in t he  g rasshopper  do re spond  to  sal t  stress.  How-  
ever, the  accumula t ion  of s ta inable  mate r ia l  (which we 
assume to be neu roho rmone  or its p ro te in  carrier) a f ter  
desiccat ion can be var iously  in te rpre ted ,  ind ica t ing  e i ther  
the  re ten t ion  of a d iure t ic  fac tor  or the  over -p roduc t ion  

o f  an an t i -d iure t ic  one. We  t e n d  to  favour  the  former  
hypothes is ,  as the  endocr ine  sys t ems  are deple ted  of 
mater ia l  in wa te r - in jec ted  insects,  and in no rma l  femMes 
of the  same age, a t  a t ime  when  the i r  neurosecre to ry  
cells are l ikely ac t ive ly  involved in s t imula t ing  oogenesis. 
However ,  these  effects  on wa te r  ba lance  m a y  also be 
ind i rec t ly  due to  neurosecre to ry  effects  on general  met -  
abolic functions.  These possibil i t ies are cur ren t ly  under  
invest igat ion.  

Fig. 2. The cerebral neurosecretory cells from an insect that had 
received saline injections (50 ~tl) daily for 12 days. A very large 
number of cells containing stainable granular haaterial are visible. 
PAVB, whole mount; approx. • 120. 

Fig. 4. A whole mount of the corpus cardiaeum and corpus alia- 
rum (ca). This insect had been injected with 50 bd of distilled water 
daily for 12 days. The NCC (arrow) are almost devoid of material 
and the amount in the corpus eardiacum is much reduced. PAVB; 
approx, x 100. 

Fig. 3. Dorsal view of a whole mount of the area of the corpus ear- 
diacum (cc) of the same insect as Figure 2. Note the very heavy 
accumulation of stainable product in the cardiacum and especially 
in the NCC (arrow). PAVB; approx. • 125. 

Rdsumd. Apr~s in ject ion d ' une  solut ion de NaC1, il y 
a accumula t ion  du p rodu i t  de neuros6cr6t ion du Mela- 
noplus sanguinipes. Nous croyons que ce t te  accumula t ion  
est  peut -~t re  li6e 5 la r6 ten t ion  d ' une  subs t ance  diur~- 
t ique  par  ces insectes.  

G. S. DOGRA 1~ and  AL. B. EWEN 

Research Station, Canada Agriculture, 
Saskatoon (Saskatchewan, Canada), 8 April 1969. 

10 Fellow of the National Research Council of Canada. 


