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WAYNER, M. J., I. GREENBERG AND J. TROWBRIDGE. Effects old-amphetamine on schedule induced polydipsia. 
PHARMAC. BIOCHEM. BEHAV. 1(1) 109-111,  1973.-Two female Sprague-Dawley albino rats were selected in terms of 
the amount of schedule induced polydipsia which developed on an FI-1 min food reinforcement schedule at 80% of their 
initial body weights. The effects of six different doses of d-amphetamine administered intraperitoneally, 0.05,0.25,0.50,  
1.00, 1.50, and 2.00 mg/kg on bar presses and schedule induced licking and water consumption were determined and 
compared to results obtained during baseline and following placebo injections. In the animal which displayed less schedule 
induced polydipsia during preinjection baseline, results indicate that amphetamine in low doses tended to enhance 
adjunctive licking and water consumption whereas higher doses decreased the same behavior. There was no obvious 
enhancement in the other animal, which displayed more adjunctive licking during baseline, and drinking as well as licking 
decreased with increasing dose. Both animals displayed a similar dose related increase in bar presses with a maximum at 
1.50 mg/kg. 
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WHEN animals  are par t ia l ly  depr ived of  food  and  t he r eby  
reduced  in body  weight  and the  daily r a t ion  is del ivered 
i n t e r m i t t e n t l y  on  a f ixed interval  one  min  schedule,  very 
s t rong and  pers is tent  post  pel let  d r ink ing  develops.  The  
p h e n o m e n o n  has been  referred to as schedule  induced  
polydips ia  and  is one  of  a general  class of  ad junct ive  
behaviors  [3] .  A possible role of  lateral  h y p o t h a l a m i c  
m o t o r  con t ro l  f u n c t i o n s  in the  m e d i a t i o n  of  th is  behav ior  
has been  descr ibed [4 ] .  Relat ively lit t le,  if any th ing ,  is 
k n o w n  a b o u t  the  effects  of  cen t ra l ly  active drugs on  this  
type  of  behavior .  B o t h  p e n t o b a r b i t a l  (2.0 mg) and  meth -  
a m p h e t a m i n e  (0.5 mg) e l imina ted  post  pellet  d r ink ing  w h e n  
admin i s t e red  15 min  before  the  session whereas  the re  was 
no obvious  change in the  associated variable interval  bar  
pressing pe r fo rmance  [2 ] .  A t r o p i n e  sulfate  and a t rop ine  
m e t h y l  n i t ra te  (3,  6, 9 mg/kg)  had a similar effect  on  
schedule  induced  wate r  c o n s u m p t i o n  bu t  the  depress ion  of 
l icking was more  variable  [1 ]. E t h y l  a lcohol  and  A 9-tetra-  
h y d r o c a n n a b i n o l  in relat ively small  quan t i t i e s  t end  to 
enhance  recovered adjunct ive  dr ink ing  [ 5 ] .  The  purpose  of  
the present  e x p e r i m e n t  was to d e t e r m i n e  the  effects  of 
various a m o u n t s  of  d - a m p h e t a m i n e  o n  FI-1 rain bar  
pressing and the  associated schedule  induced  dr inking.  
Results  indica te  a dose related effect  on  b o t h  measures.  

METHOD 

Animals 

Two Sprague-Dawley female  a lb ino rats 280  g in weight  
were employed .  Animals  were fed a reduced ra t ion  of  food  
once  per  day in o rder  to  ma in t a in  body  weight  at 80% of  
the i r  init ial  weight.  Animals  were t ra ined  to  dePress a !ever 
in order  to  o b t a i n  a 45 mg Noyes  pellet  of  food in a 
s tandard  m e d i u m  size LVE test  c h a m b e r  equ ipped  wi th  a 
food cup, th ree  signal lights, an overhead  light,  b a c k g r o u n d  
whi te  noise, and a stainless steel ball  t ipped  dr ink ing  spout  
a t t ached  to  a e u d i o m e t e r  t ube  and d r inkome te r .  All of  the  
test  and p rog ramming  e q u i p m e n t  were the  same as tha t  
descr ibed in previous  expe r imen t s  [5 ] .  Animals  were tes ted  
once  each day un t i l  relat ively s table  bar  pressing and 
schedule  induced  polydips ia  occur red  on  an FI-1 min  
schedule.  Session leng th  was d e t e r m i n e d  by  the  t ime 
required to  ob ta in  50 pel le ts  bu t  no t  longer t han  60 min.  
The  to ta l  n u m b e r  of  licks, bar  presses, and wate r  consumed  
dur ing  the  session were measured.  Home cage wa te r  in take  
and  daily body  weight  were also recorded.  Af te r  the  
animals  had  adjus ted to the  schedule  and displayed s table  
bar  pressing and  polydips ia  for  at  least 10 days the  first 
in jec t ion  was adminis te red .  The  two  animals  were selected 
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for this exper iment  in terms of  their  baseline performance.  
One animal displayed a relatively high level of  schedule 

x 

induced licking whereas the o ther  was considered to be a 
modera te  drinker under these condit ions.  The fol lowing six 
doses of  d -amphe tamine  HC1 (K and K Laboratories ,  ~, 

m Jamaica,  N. Y.) dissolved in distilled water  were employed:  
0.05, 0.25, 0.50, 1.00, 1.50 and 2.00 mg/kg. The doses 
were injected in t raper i toneal ly  30 rain before  the test z_ 
session in a nonsys temat ic  order  once per week. Each dose _~ 
was administered three times. Each animal was also injected 
with a comparable  vo lume of buffered rat ringers every 
other  week. Therefore  each animal was injected 36 times, 
18 t imes with d -amphe tamine  and 18 t imes with buffered 
rat ringers over a 36 week period. 

RESULTS 

The data are summarized for the first animal in Fig. 1 and 
the second animal in Fig. 2. In each figure the mean of  the 
three values obta ined with the three inject ions at each dose 
for bar presses (solid points  connec ted  by a broken line), 
licks (solid points  connected  by a solid line), and the water  
consumed (HOH in ml, thin solid line) are presented as a 
funct ion  of  dose. In addi t ion the mean of  the comparable  
values for the 18 ringers inject ions (S) and for the 10 
baseline days (B) are also included. 

For  the animal in Fig. 1, 0.05, 0.25 and 1.00 mg/kg of 
d -amphetamine  enhanced licking as compared  to baseline 
and fol lowing the placebo inject ions of  ringers solution.  
Adjunct ive  licking was def ini te ly  decreased by the two large 
doses of  1.50 and 2.00 mg/kg. Water consumpt ion  was 
closely related to licking except  for  a clear dissociat ion at 
the two highest doses. The differences are large and 
represent a decrease in licking f rom 5922 to about  3330 
licks. The enhancement  of  licking at smaller doses was not  
as great but  represented an increase o f  860 licks at 0.05 
mg/kg. The increase in bar presses was also substantial  and 
dose related with an op t imum increase at 1.50 mg/kg. The 
increase was 657 presses, f rom 660 at 0.05 to 1317 presses 
at 1.50 mg/kg. 

The second animal in Fig. 2 displays an identical  effect  
on bar pressing; however,  the drug affects adjunct ive licking 
differently.  There is no apparent  enhancement  of  licking at 
low doses but  a cont inuous  and almost linear decrease f rom 
0.05 1.50 mg/kg. The amount  of  water  consumed is 
closely related to licking over the same range. The  results at 
2.00 mg/kg are interesting. A clear dissociat ion occurred 
be tween  licking and water  consumpt ion  which in this case 
can be a t t r ibuted to s tereotypy,  a c o m m o n  occurrance with  
high doses of  amphetamine .  

DISCUSSION 

These results demons t ra te  that  d -amphe tamine  affects 
schedule dependent  and schedule induced behavior  differ- 
ently. In the animal in Fig. 1, low doses enhance drinking 
more than in the o ther  animal of  Fig. 2 and the decrease 
occurs abrupt ly  at 1.50 and 2.00 mg/kg. There was no 
obvious s tereotyped drinking in this animal at these two 
doses. The animal in Fig. 2 had a much higher lick rate wi th  
a mean of  10,516 for the 18 placebo inject ions (S) as 
compared to 5430 for the o ther  animal. Only the smallest 
dose seemed to increase licking. Larger doses produced a 
progressive decrease. The increase in licking wi thout  an 
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FIG. 1. Mean number of bar presses, licks and water consumed as a 
function of the amount of d-amphetamine injected intraperi- 
toneally. Each point based upon 3 injections. (S) equals the mean of 
18 placebo injections. (B) equals the mean of 10 preinjection days 

or baseline. 
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FIG. 2. Same as Fig. 1 except for a different animal. 

increase in consumpt ion  at 2.00 mg/kg can be a t t r ibuted to 
the s te reo typy of  the behavior.  In larger doses, licking 
under  these condi t ions  was observed to become exaggerated 
to the point  where animals licked cont inuously  at the food 
cup for several hours. Both animals displayed similar 
increases in bar pressing with increasing dose with a 
max imum at 1.50 mg/kg. The  major  difference be tween  the 
two animals appears to be the higher rate of  baseline licking 
in the animal of  Fig. 2 which is also correlated with a 
smaller amount  of  bar pressing. Within limits under  these 
condi t ions  bar pressing and schedule induced licking are 
inversely related. 

In the animal which displayed the modera te ly  low level 
of  schedule induced polydipsia, the fact that bar pressing 
increased with increasing doses up to a max imum at 1.50 
mg/kg while adjunctive licking and water  consumpt ion  
appeared to be enhanced at only  relatively low doses, is 
similar in some respects to effects of  e thyl  a lcohol  and 
t ,9_tetrahydrocannabinol  on adjunctive drinking [5] .  The 
possibility that the three drugs are affect ing the same 
mechanism is very appealing and indicates that comparisons 
should be made under  more similar exper imenta l  condi t ions  
in the future. 
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