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t e m p e r a t u r e  shock of 33.5~ appl ied to  adul t  flies for 
24 h 4, and  shows on average the  wors t  emergence  for 
la rvae  grown a t  30.5 ~ On the  o the r  hand ,  s t ra ins  1 and  
3 are more  r e s i s t an t  to  the  t e m p e r a t u r e  shock  of 33.5 ~ 
and  also being grown f rom larvae a t  30.5 ~ Thus,  th is  
seems to  suggest  t he  poss ibi l i ty  t h a t  genes control l ing 
t e m p e r a t u r e  sens i t iv i ty  ac t  in a s imilar  way  a t  d i f fe rent  
s tages in t he  life cycle of Drosophila. 

Sens i t iv i ty  to  i r rad ia t ion  by  Co 6~ y-rays was assessed 
by  expos ing  vi rgin  flies in ba t ches  of 50 per  sex to  doses 
of Co ~~ y-rays of 90,000 and  110,000 rads  a t  an in t ens i ty  
of 486,000 rads  per  hour  5. The percen tage  mor ta l i t i es  
a t  3 days  following exposure  are given in Table  I I  for 
the  18 strains.  There  is a s ignif icant  difference be tween  
s t ra ins  showing t h a t  t he  base  popu la t ion  is po lymorph ic  
for genes control l ing th is  t r a i t  5. 

Two of t he  mos t  sensi t ive  s t ra ins  were 2 and  23, and  
2 of t he  mos t  r es i s t an t  were 3 and  29. Refer r ing  to  Table  I, 
t he re  is a cor respondence  in t h a t  s t ra ins  2 and  23 are  

Table II. Percentage mortalities of 50 flies at 3 days following 
irradiation with Co 6~ y-rays (PARsoNs, MACBEAN and LEE, 1969) 

Strain 90,000 r 110,000 r 

t e m p e r a t u r e  s e n s i t i v e / a n d  3 and 29 are res is tant .  Af ter  
s u mmi n g  the  angular  values  of the  percen tages  given in 
each of Tables  I, and  I t ,  a corre la t ion coeff ic ient  was  
c o m p u t e d  be tween  s t ra ins  for Tables I, and  II .  This  
came to 0.776 which  differs s ign i f i can t ly  f rom 0 a t  the  
0 .001 leve l  of p robab i l i ty  (17 degrees of f reedom).  This  
suggests  t he  poss ibi l i ty  of an associat ion be tween  sen- 
s i t iv i ty  to  h igh  t e m p e r a t u r e s  and  i r rad ia t ion  wi th  Co 6~ 
v-rays. T h e r e  is some l imi ted  publ i shed  evidence  sug- 
gest ing this ,  n ame l y  OGAKI and  NAKASHIMA-TANAKA'S 8 
observa t ion  t h a t  2 s t ra ins  of D. melanogaster were found  
to  be bo th  radio-sens i t ive  and t empera tu re - sens i t ive ,  and  
3 s t ra ins  were res i s t an t  to  b o t h  t e m p e r a t u r e  and  radia t ion.  

At  th is  stage, it  is diff icul t  to i n t e rp re t  the  correla t ion 
be tween  res is tance  to t e m p e r a t u r e  and  i r radia t ion.  How-  
ever, s tudies  in mice on ch romosome  aber ra t ions  in l iver 
cells have  shown a cor re la t ion  b e t w een  the  ra te  a t  wh ich  
ch romosome  aber ra t ions  accumula te  in an imal  cells and  
the  life span  of animals  9. Thus  shor t - l ived animals  m a y  
die because the i r  ch romosome  s t ruc tu re  is uns table ,  and  
so t h e y  develop degenera t ive  diseases sooner.  Similar ly  
those  s t ra ins  sensi t ive to t e m p e r a t u r e  and  y-rays m a y  
be more  suscept ible  to c h r o m o s o m e  upse ts  as a resul t  
of t he  en v i ro n men t a l  s t ress  imposed,  t h a n  those  r e s i s t an t  
to t e m p e r a t u r e  and  y-rays, b u t  more  work  is needed  on 
th is  po in t  z~ 

1 2 0 54 100 
2 4 58 100 100 
3 0 0 6 44 

20 4 8 46 72 
21 2 12 36 48 
22 0 0 22 100 
23 22 46 60 100 
24 8 16 60 100 
25 0 2 34 72 
26 8 12 8 38 
27 18 24 24 66 
28 0 10 10 68 
29 0 2 0 30 
30 10 2 4 72 
31 4 12 56 64 
32 0 2 94 88 
33 0 0 72 74 
34 2 2 72 80 

Rdsumd. Dans  une 6rude sur 18 races de D. melano- 
gaster une corr61ation a 6t4 t rouv6e en t re  les facult6s de 
r6sistance aux  t emp6ra tu res  61ev6es e t  & l ' i r rad ia t ion  y 
du Co ~~ 
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Melanocyte-Stimulating Hormone and Learned Appetitive Behavior 

Melanocy te - s t imula t ing  ho rmone  (MSH), secre ted  b y  
the  p i t u i t a r y  gland, is known  to  p roduce  p i g m e n t a r y  
changes  in amphib ians .  I t s  func t ion  in m a m m a l s  is no t  
known,  b u t  t he  possible e x t r a - p i g m e n t a r y  roles of MSH 
h a v e  been  recen t ly  rev iewed 1. 

No s tudies  have  been  repor ted  concerning the  effects  
of M S t t  on learned appe t i t i ve  behaviora l  tasks,  a l though  
the  m a i n t e n a n c e  of a condi t ioned  avoidance  response  has 
been  observed  2-5. The appe t i t i ve  task  in the  p re sen t  
s t u d y  was an i n s t r u m e n t a l  response  made  to ob ta in  t he  
pos i t ive  reward  of food. Accordingly,  acquis i t ion and  
ex t inc t ion  of the  learned appe t i t i ve  response  for food 
were eva lua ted  a f te r  t he  admin i s t r a t i on  of M S H  to  rats .  

Material and methods. 45 adu l t  male  albino ra ts  were 
m a t c h e d  for weigh t  ( approx ima te ly  170g) and  t h e n  
r a n d o m l y  assigned to one of 9 groups.  4 groups  of ra t s  

received 10 ~g of M S H  i.p. for 5 days.  The 4 p repa ra t ions  
employed  were h igh ly  puri f ied bovine  e and  fl M S H  6,~ 
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Summary of Mean�9 (4- standard error of the mean) to MSH 

EXPERIENTIN 25/9 

Extinction Acquisition Intake 

% Correct Running speed % Correct Running speed Water Food 
responses (see) responses (see) (ml/day) (g/day) 

c~ MSH 70 • 0 .3  �9 9 .1  ~z 1.3 �9 7 0  :~: 1.4 8.4 =L 2.4 22 4- 1 .8~  9 4-  0.7 

Controls (combined) 56 • 0.3 11.1 4- 1.1 6S 4- 0.7 10.6 • 2.1 16 4- 0.7 7 4- 0.4 

p < 0.02 when compared with control values. 

and  s y n t h e t i c  ~ a n d  /~ M S H  (Ciba). B o t h  t he  pur i f ied  
a n d  t he  s y n t h e t i c  ~ M S H  p r e p a r a t i o n s  c o n t a i n e d  t he  
a c t i v i t y  of 1 • 107 Uni t s /mg and  b o t h  t h e  pur i f ied  a n d  
s y n t h e t i c  fi M S H  p r e p a r a t i o n s  c o n t a i n e d  5 • 106 un i t s /mg .  
2 groups  se rved  as vasopress in  cont ro l s  a n d  received a n  
a m o u n t  of vasopress in  e q u i v a l e n t  to  t h a t  c o n t a i n e d  in 
t he  n a t u r a l  p r e p a r a t i o n s  (~ M S H :  0.02 pressor  u n i t s / m g ;  
/3 M S H :  0,05 pressor  uni t s / rag) .  O f  t h e  r e m a i n i n g  3 
groups,  2 served  as u n i n j e c t e d  cont ro l s  a n d  1 group  as 
a sal ine in jec ted  control .  

The  T - m a z e  a p p a r a t u s  and  m e t h o d  employed  were 
s imi la r  to  those  of MOLTZ 8. All of t he  r a t s  were g iven  
35 acqu i s i t ion  t r ia ls  ove r  4 days.  Fo l lowing  a d a p t a t i o n ,  
t h e  r a t s  were m a i n t a i n e d  on  a 22 h food d e p r i v a t i o n  
schedule.  I n j e c t i o n s  were a d m i n i s t e r e d  15 ra in  p r io r  to  
e n t r y  in to  t h e  s t a r t i n g  box.  

Results and discussion. 3 types  of acqu i s i t ion  were 
e x a m i n e d :  p e r c e n t a g e  of cor rec t  responses,  n u m b e r  of 
t r ia l s  to  r each  cr i ter ion,  and  t h e  n u m b e r  of an ima l s  in  
each  group  r each ing  cr i ter ion.  I n  no t y p e  was a n y  signifi- 
c a n t  di f ference a m o n g  t he  groups  de tec ted  b y  ana lys i s  
of va r i ance  a n d  compar i sons  analysis .  

E x t i n c t i o n  of t h e  responses  was m e a s u r e d  in 2 ways :  - 
i m m e d i a t e  e x t i n c t i o n  t r ia l s  were c o n d u c t e d  30 sec fol- 
lowing t h e  las t  cor rec t  acqu i s i t ion  response  a n d  de layed  
e x t i n c t i o n  t r ia l s  were  m a d e  24 h a f t e r  t he  i m m e d i a t e  
e x t i n c t i o n  tr ials .  The  resu l t s  w i t h  t h e  i m m e d i a t e  ex t inc-  
t ion  t r ia l s  were no t  s t a t i s t i ca l ly  s ignif icant .  E x a m i n a t i o n  
of t h e  resu l t s  of t h e  de layed  e x t i n c t i o n  tr ials ,  however ,  
r evea led  t h a t  r a t s  in j ec ted  w i t h  ~ MSI-I e x h i b i t e d  a 
s ign i f ican t  i n h i b i t i o n  in e x t i n c t i o n  of t he  acqu i red  b e -  
h a v i o r  w h e n  c o m p a r e d  w i t h  t he  cont ro l s  no t  receiving 
h o r m o n a l  t r e a t m e n t  (p < 0.02), or t he  vasopress in  con t ro l  
groups  (p < 0.02). T h a t  is, t h e  adu l t  r a t s  r ece iv ing  M S H  
m a d e  more  cor rec t  responses  t h a n  d id  t he  controls .  
P r e l i m i n a r y  e x p e r i m e n t s  ind ica te  t h a t  i n f a n t  r a t s  in j ec ted  
w i t h  M S H  d e m o n s t r a t e  fac i l i t a t ed  acqu i s i t ion  as well  
as p ro longed  e x t i n c t i o n  t r ia l s  9. 

R u n n i n g  speed was also t e s t ed  in b o t h  acqu i s i t ion  a n d  
e x t i n c t i o n  tr ials .  The  resu l t s  d u r i n g  acqu is i t ion  were  n o t  
s t a t i s t i ca l ly  s ignif icant ,  t h o u g h  t he  r a t s  rece iv ing  ~ M S H  
r a n  t h e  fas tes t .  D u r i n g  t h e  e x t i n c t i o n  tr ials ,  however ,  
s ign i f ican t  differences  in  r u n n i n g  speed were observed .  
Most  of t he  va r i ance  was  due  to  t h e  effect  of t he  com- 
b i n e d  M S H  groups  wh ich  r a n  f a s t e r  t h e n  did  t he  con t ro l  
g roups  (p < 0.01). 

I t  was  i nc iden t a l l y  n o t e d  t h a t  r a t s  in j ec ted  w i t h  M S H  
e x h i b i t e d  b iza r re  b e h a v i o r  cha rac t e r i zed  b y  sporadic  
h y p e r a c t i v i t y .  T h e  drowsiness  of r a t s  r epo r t ed  b y  SAKA- 
MOTO 10 was n, o t  observed .  

R a t s  rece iv ing  ~ M S t I  d r a n k  s ign i f i can t ly  (p < 0.01) 
more  w a t e r  (22 ml /day)  t h a n  d id  those  n o t  rece iv ing  
h o r m o n a l  t r e a t m e n t  (16 ml /day)  or t h o s e  in j ec t ed  w i t h  
t he  smal l  dose of vasopress in  (15 ml /day) .  A l t h o u g h  r a t s  
in jec ted  w i t h  ~ M S H  c o n s u m e d  more  food (9 g /day)  t h a n  

t h e  non - in j ec t ed  (7 .5g /day)  or vasopress in  i n j ec t ed  
(7 g /day)  rats ,  t h e  resul t s  were n o t  s t a t i s t i ca l ly  s ignif icant .  

The  fa i lure  of/~ M S H  to  cause  effects as g rea t  as those  
obse rved  w i t h  ~ M S H  m a y  be  due  to i ts  i n h e r e n t l y  smal le r  
MSFI ac t i v i t y  on a we igh t  basis .  I n  a p i lo t  s tudy ,  a la rger  
dose of pur i f ied  porc ine  fi M S H  resu l t ed  in  f ind ings  
s imi la r  to  those  r epo r t ed  here  for ~ MSH.  

The  results ,  s u m m a r i z e d  in t h e  Table ,  are  cons i s t en t  
w i t h  goal  d i rec ted  behav io r .  I t  would  seem t h a t  d i f fe ren t  
m o t i v a t i o n  sys t ems  m i g h t  be  i nvo lved  in acqu i r ing  food 
t h a n  in escap ing  f rom shock,  a l t h o u g h  t he  e x t i n c t i o n  
resul t s  are  in  genera l  a g r e e m e n t  w i t h  those  r epo r t ed  b y  
DE WIED ~-4 in cond i t ioned  avo idance  expe r imen t s .  

The  m e c h a n i s m  b y  wh ich  a M S H  i n h i b i t e d  t h e  ex t inc-  
t ion  process  a n d  caused  t he  r a t s  to  r u n  fas te r  in  t he  
e x t i n c t i o n  t r ia l s  is n o t  clear.  A m o t i v a t i o n a l  h y p o t h e s i s  
is t e m p t i n g  b u t  avo idance  t a sks  ~-~ d e m o n s t r a t e  a s imi la r  
i n h i b i t i o n  of ex t inc t ion .  F u r t h e r m o r e ,  i t  m i g h t  be  expec ted  
t h a t  h igh ly  m o t i v a t e d  an ima l s  would  ach ieve  t h e  c r i -  
t e r ion  more  qu ick ly  t h a n  n o r m a l  animals .  The re  was, 
however ,  no  dif ference in  acquis i t ion .  The  p r e sen t  s t u d y  
ind ica tes  t h a t  t he  a d m i n i s t r a t i o n  of M S H  to  r a t s  causes  
r e t e n t i o n  of a l ea rned  a p p e t i t i v e  t ask .  Th i s  impl ies  a n  
af fec t  on  p e r s e v e r a t i o n  or m e m o r y  11,~2. 

�9 Rdsumd. Cet te  6 tude  ind ique  que  l ' a d m i n i s t r a t i o n  de 
MSFI aux  r a t s  les fa i r  r e t en i r  une  t&che app6 t i t ive .  U n  
effet  sur  la pe r s6v6ra t ion  on la  m6moi re  es t  impl iqu6.  
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