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WAYNER, M. J., F. B. JOLICOEUR, D. B. RONDEAU AND F. C. BARONE. The effects of acute and chronic 
administration of caffeine on schedule dependent and schedule induced behavior. PHARMAC. BIOCHEM. BEHAV. 5(3) 
343-348,  1976. - The effects of caffeine (3.125, 6.25, 12.5, 25, 50, and 100 mg/kg) on lever pressing, schedule induced 
licking and water consumption induced by a fixed interval 1 min schedule were studied. Changes in these dependent 
variables were assessed when animals were reduced to 80% of their initial body weight by partial food deprivation and 
when body weights recovered after the animals were returned to conditions of ad lib feeding. Results indicate differential 
effects of the drug between animals at 80% body weight and when they are permitted to recover. Tolerance was examined 
for a single large dose only for the same dependent variables in animals at 80% body weight. 
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Licking Drinking 

C A F F E I N E  is a widely abused  drug in the  sense t ha t  it is 
se l f -adminis tered ind i sc r imina te ly  by  m a n y  people.  Some 
general  pharmacolog ica l  ef fects  of  caffe ine seem to  be well 
es tabl ished [2 ,4 ] .  Hear t  rate,  muscle  con t r ac t i on ,  gastric 
secret ion and  resp i ra t ion  t end  to be elevated wi th  some 
to le rance  developing.  Caffe ine  also has  a d iure t ic  ac t ion  due 
to an increased ra te  of  sodium and  chlor ide  excre t ion ,  At  
the level of  the  cent ra l  nervous  sys tem,  caffe ine s t imula tes  
the act ivi ty  of the  cor tex  and  medul la  and increases reflex 
exci tabi l i ty .  On  the  cellular level, caffeine inh ib i t s  the  
e n z y m e  cyclic nuc leo t ide  phosphod ies t e ra se  t h a t  conver ts  
3', 5' adenos ine  m o n o p h o s p h a t e  to  5' adenos ine  m o n o -  
phospha t e .  This  fact  could accoun t  for  the  widespread  
physiological  changes  p roduced  by  the  drug. Inves t igat ions  
on behaviora l  changes p roduced  by caffeine have been  
relat ively scarce in compar i son  wi th  o the r  cent ra l ly  active 
agents and have been  c o n c e n t r a t e d  pr imar i ly  on  the  
enhanc ing  effects  of the  drug on  l o c o m o t o r  act ivi ty [ 1 ,6] .  
Few studies  have deal t  wi th  the  effects  of  caffe ine on  
schedule  d e p e n d e n t  behaviors  [3,5] and to this  date  the  
possible effects  of the  drug on  schedule  induced  behav ior  
have no t  been  invest igated.  

The  general  purpose  of  this  s tudy  was to  invest igate  the  
effects  of  several doses of  caffe ine admin i s t e red  intra-  
per i tonea l ly  on  schedule  d e p e n d e n t  lever pressing and 
schedule  induced  hyperdips ia .  Specifically,  the  effects  of  
the drug were assessed in t e rms  of  lever pressing, schedule  

induced  licking, and  water  c o n s u m e d  on  a fixed interval  ! 
min  genera to r  schedule  in ra ts  par t ia l ly  food  deprived to 
80% body  weight  and  for  the  same d e p e n d e n t  variables in 
the  same tes t  chambe r  w h e n  b o d y  weight  recovered 
fo l lowing a r e tu rn  to ad lib feeding.  To le rance  to the  drug 
for a single dose for  the  same d e p e n d e n t  variables w h e n  
animals  were at 80% b o d y  weight  and for  the  same 
genera tor  schedule  was invest igated.  Resul ts  indica te  dif- 
ferent ia l  ef fects  be tween  animals  at  80% b o d y  weight  and 
when  they  are pe rmi t t ed  to recover.  Some  to le rance  was 
observed.  

E X P E R I M E N T  1 

The purpose  of E x p e r i m e n t  1 was to measure  the  effects  
of 6 doses of caffe ine - 3 .125,  6 .25,  12.5, 25, 50, and 100 
mg/kg - on  lever pressing, schedule  induced  licking, and 
water  c o n s u m p t i o n  in a 1 hr  tes t  session when  animals  were 
at 80% b o d y  weight  due to par t ia l  food  depr iva t ion .  
Animals  were subjec ted  to a f ixed interval  1 m in  food  
r e i n f o r c e m e n t  schedule  in a s t andard  tes t  chamber .  Doses 
of caffeine were selected on  the  basis of  previously 
pub l i shed  data  on l o c o m o t o r  act ivi ty [6 ] .  

METHOD 

Animals 

Six male  h o o d e d  rats  were selected f rom our  co lony and 

1 This research was supported in part by NSF Grant No. BNS 74-01481 and NIMH Training Grant No. MH-14258. 
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placed in individual living cages. Their  body  weights were 
2 9 6 , 3 0 0 , 3 0 1 , 3 1 1 , 3 3 1 ,  and 335 g. 

Procedure  

After  a 10 day period of  adaptat ion,  animals were 
reduced to 80% of  ad lib feeding body weights by gradually 
restricting daily rat ions of  food.  Water was cont inuously  
available. Water intakes and body weight  were recorded 
daily. Fo l lowing  3 days of training to lever press for 45 mg 
Noyes pellets on a cont inuous  schedule of  re inforcement ,  
animals were tested daily for 1 hr on a fixed interval 1 min 
generator  schedule. The test chamber  consisted of  a 
standard LVE 1469 med ium size test cage and matching  
sound a t tenuat ing cubicle with a lever and pellet dispensing 
mechanism. A food cup, delivery mechanism,  test lights and 
lever were moun ted  in the standard fashion on one wall as 
provided by the manufacturer .  A glass insulated stainless 
steel ball point  drinking spout  a t tached to a graduated 
eudiometer  tube was placed in the center  of the adjacent 
wall of  the test cage, 4.0 cm above the grid f loor  and 
pro t ruded 1.5 cm into the cage. Tota l  number  of licks and 
presses were recorded and amount  of water  consumed in ml 
during the daily 1 hr session was measured.  

After  lever press rate and schedule induced hyperdipsia  
stabilized, a series of  int raper i toneal  inject ions was ini- 
tiated. Inject ions were administered every other  day, 40 
min prior to the test session. First the animals received five 
0.9% saline injections.  Results on the last 3 days of  saline 
inject ion cons t i tu ted  the predrug baseline condi t ion.  The 
fol lowing doses of caffeine were then administered:  3.125,  
6.25, 12.5, 25, 50, and 100 mg/kg. The drug was dissolved 
in 0.9% saline. The order of adminis t ra t ion of the 6 doses 
varied for each animal. Finally,  three 0.9% saline inject ions 
were administered and cons t i tu ted  the postdrug baseline 
condit ion.  

R E S U L T S  

Data were analyzed by means of  single factor  ANOVAs 
having repeated measures. One analysis was carried out for 
each of the three dependent  variables, total  number  of lever 
presses and licks and water  consumed in ml during the 1 hr  
sessions. Eight levels of the factor  were included in each 
analysis; predrug baseline, each of the 6 doses of  caffeine, 
and post drug baseline. All main effects  were significant: 
lever presses, F(7,35)  = 20.64, p<0 .01 ;  licks, F ( 7 , 3 5 ) =  
5.23, p < 0 . 0 1 ;  and water  consumed,  F(7,35)  = 31.39, 
p<0 .01 .  Post hoc  Dunnet t  tests were then performed for 
each dependent  variable. In each case the predrug baseline 
condi t ion  was considered as the control  t rea tment  for 
comparisons with all the drug doses and post drug baseline 
condit ion.  These tests revealed that 100 mg/kg  was the only 
dose of caffeine which differed significantly from control  
t rea tments  (p<0.05) .  No difference was found between the 
pre- and postdrug baseline data. Therefore ,  the major 
effects of  caffeine were to decrease lever pressing, licking, 
and consumpt ion  of water at the highest dose. The effects 
are il lustrated in Fig. 1 where the mean number  of presses 
(thin cont inuous  line), mean number  of  licks (solid points  
connected  by a solid line), and mean water consumed in ml 
(solid points  connected  by a broken line) for all animals are 
presented as a func t ion  of the predrug baseline data (mean 
of the last three precaffeine injections) and the 6 doses of 
caffeine administered.  Mean numbers  of pellets consumed 
during the 1 hr sessions are given in Table 1, Exper iment  1. 
A one-way A N O V A  was per formed and no significant 
differences were found.  Therefore ,  the decreases in drinking 
and licking cannot  be a t t r ibuted to a decrease in the 
number  of  pellets consumed.  The fact that  the pre- and 
postdrug baseline data did not  differ indicates that there 
was no overall change in responding during the course of  
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FIG. 1. Mean number of presses, licks and mean water consumed in ml t\)r the 6 animals in 
Experiment 1 presented as a function of the predrug baseline data and the 6 doses of caffeine 

administered. 
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T A B L E  1 

MEAN _ S .E .  N U M B E R  OF PELLETS CONSUMED DURING 1 HR 
SESSIONS ON INJECTION DAYS OF EXPERIMENTS 1 AND 2 

Doses Experiment I Experiment 2 
(mg/kg) (Reduced Weight) (Ad lib Weight) 

3.125 58.1 +- 1.4 42.3 _+ 12.5 
6.25 58.9 _+ 2.0 47.6 -+ 5.9 

12.5 58.5 -+ 1.2 42.6 -+ 8.0 
25.0 57.8 - 1.4 42.0 --- 4.3 
50.0 57.3 +-- 1.9 38.6 +-- 10.3 

100.0 47.8 - 17.2 19.8 --- 10.3 

Baseline 0.9% NaCI 58.7 -+ 1.2 40.0 _+ 10.2 

T A B L E  2 

MEAN -* S.E. HOME CAGE WATER CONSUMPTION IN ML ON 
INJECTION DAYS OF EXPERIMENTS 1 AND 2 

Doses Experiment 1 Experiment 2 
(mg/kg) (Reduced Weight) (Ad lib Weight) 

3.125 25.7 -- 2.6 36.5 --- 1.4 
6.25 25.0 -+ 4.7 39.7 -+- 2.2 

12.5 25.7 -+ 2.6 39.5 --- 2.2 
25.0 29.0 -+ 5.3 38.8 -+ 1.9 
50.0 30.7 -+ 6.8 44.7 -+ 2.4 

100.0 35.5 _+ 5.7 45.5 _ 2.8 

Baseline 0.9% NaCI 22.5 _ 2.1 40.8 ___ 2.3 

the e x p e r i m e n t  which  could be a t t r i b u t e d  to the  drug or 
o the r  factors.  

The  mean  h o m e  cage wate r  c o n s u m p t i o n  and s tandard  
errors  for pre- and  pos tsa l ine  basel ines and on caffe ine 
in jec t ion  days are inc luded  in Table  2, E x p e r i m e n t  1. A one  
way A N O V A  wi th  repea ted  measures  revealed s ignif icant  
differences,  F (7 ,35 )  = 3.24,  p < 0 . 0 1 .  A post  hoc  D u n n e t t  
test  ind ica ted  t ha t  only  the  2 h ighes t  doses, 50 and 100 
mg/kg,  p roduced  signif icant  increases in h o m e  cage in takes  
as compared  to the  p redrug  basel ine data  ( p < 0 . 0 5 ) .  Pre- 
and pos td rug  basel ine in takes  did no t  differ.  

E X P E R I M E N T  2 

The  purpose  of this  e x p e r i m e n t  was to examine  the  
effects  of the  same 6 doses of caffe ine - 3 .125,  6.25,  12.5, 
25, 50, and 100 mg/kg  - on  the  same d e p e n d e n t  variables 
in the  same an imals  ut i l ized in E x p e r i m e n t  1 bu t  af ter  they  
had recovered b o d y  weight  fo l lowing a r e tu rn  to ad lib 
eating. The  na tu re  of  ad junct ive  dr ink ing  unde r  these  
cond i t ions  and  the  m e t h o d s  involved to p roduce  it have 
been descr ibed e lsewhere  [7 ] .  In essence, w h e n  animals  
recover p redepr iva t ion  b o d y  weights  u n d e r  ad lib eat ing 
condi t ions ,  t hey  are t hen  r e tu rned  to the  ident ical  test  
chambe r  for 1 hr  tes t  sessions every day. Therefore ,  the  
effects  of  the  drug are assessed in relat ively n o r m a l  animals  
wi th  a bui l t - in  p red i spos i t ion  to  r e spond  in cer ta in  ways. 
Thus,  drug effects  are no t  c o n f o u n d e d  by  food depr iva t ion .  
Results  indica te  a more  complex  ef fec t  of  caffe ine t h a n  
resul ted in E x p e r i m e n t  1. 
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METHOD 

Animals 

The same 6 animals  a f te r  c o m p l e t i o n  of E x p e r i m e n t  1 
were ut i l ized in this  exper imen t .  

Procedure 

Fol lowing  the  t e r m i n a t i o n  of  the  first e x p e r i m e n t  
animals  were b r o u g h t  back  to  the i r  ad lib feeding weight  
over a per iod of 6 days by  gradual ly  increasing the i r  daily 
ra t ion  of food.  At  the  end  of  this  per iod  body  weights  were 
374, 362,  355,  396,  372,  and 417  g. Animals  were t hen  
tes ted again for  60 min  daily tes t  sessions at the i r  free 
feeding weights.  The  e x p e r i m e n t a l  chamber ,  pellet  del ivery 
mechan i sm,  dr ink ing  spout ,  and  gene ra to r  schedule  were 
ident ical  to  t ha t  ut i l ized in E x p e r i m e n t  1. When  lever 
presses and schedule  induced  hyperd ips ia  had stabil ized 
under  these  cond i t ions  over a per iod of  12 days, a new 
sequence of  in ject ions  was in i t ia ted .  In jec t ion  p rocedures  
were the  same as those  ut i l ized in the  first expe r imen t ;  tha t  
is, an imals  received in t r ape r i t onea l  in ject ions  every o t h e r  
day, 40 min  before  the  daily test  session. Again the  last 3 of  
the  5 precaf fe ine  0.9% saline in jec t ions  cons t i t u t ed  the  
predrug  basel ine cond i t ion .  Fo l lowing  the  admin i s t r a t i on  in 
a non- sys t ema t i c  order  of  the  same 6 doses of  caffeine,  
animals  received three  0.9% saline in jec t ions  which  com- 
prised the  pos td rug  baseline cond i t ion .  

RESULTS 

The  same stat is t ical  p rocedures  as descr ibed in Ex- 
per imerl t  1 were appl ied to the  data  of  the  p resen t  
expe r imen t .  All ma in  effects  were signif icant:  lever presses, 
F (7 ,35 )  = 12.33,  p < 0 . 0 1 ;  licks, F ( 7 , 3 5 )  = 7 .01,  p < 0 . 0 1 ;  
and water  consumed ,  F (7 ,35 )  = 9.04, p < 0 . 0 1 .  Post  hoc  
D u n n e t t  tests  revealed t ha t  the  3.125 and 100 mg/kg  doses 
of caffe ine dif fered s ignif icant ly  f rom con t ro l  t r e a t m e n t s  
(p<0 .05 ) .  No o the r  dose related d i f ferences  were found  and 
the  pre- and  pos td rug  basel ine cond i t ions  did no t  differ  
s ignif icant ly  f rom each other .  Unde r  the  c o n d i t i o n  of the  
present  e x p e r i m e n t  the  effect  of caffe ine was twofo ld ;  it 
increased pressing and l icking and  water  c o n s u m p t i o n  at the  
smallest  dose and  it decreased the  same behaviors  at the  
highest  dose. This  is i l lus t ra ted  in Fig. 2 where  the  m e a n  
n u m b e r  of presses ( th in  c o n t i n u o u s  line),  m e a n  n u m b e r  of  
licks (solid po in t s  connec t ed  by  a solid line),  and m e a n  
water  consumed  in ml (solid po in t s  c o n n e c t e d  by  a b r o k e n  
line) are p resen ted  as a f unc t i on  of  the  p redrug  basel ine  
data (mean  of the  last th ree  pre  caffeine saline in jec t ions)  
and the  6 doses of  caffeine.  Mean n u m b e r s  of  pel lets  
consumed  dur ing  the  1 hr  sessions are inc luded  in Table  1, 
E x p e r i m e n t  2. A one-way A N O V A  revealed a s ignif icant  
main  effect ,  F (6 ,30 )  = 8.46,  p < 0 . 0 1 .  Post  hoc  D u n n e t t  
tests  ind ica ted  t ha t  100 mg/kg  of  caffeine p roduced  a 
significant  decrease in the  n u m b e r  of pel lets  consumed  
when  compared  to  the  p redrug  basel ine cond i t ion .  There-  
fore, one c a n n o t  conc lude  t ha t  the  increases in l icking and 
dr inking  p r o d u c e d  by the  h ighes t  dose of  the  drug are 
a t t r i bu t ab l e  to  changes  in the  n u m b e r  of  pel le ts  consumed .  
However ,  the  decreases in l icking and dr ink ing  unde r  these  
cond i t ions  are associated wi th  a decrease in n u m b e r  of 
pellets  consumed .  

The  m e a n  h o m e  cage water  c o n s u m p t i o n  and s t andard  
errors for  pre- and  postsal ine  basel ines and on caffe ine  
in jec t ion  days  are inc luded  in Table  2, E x p e r i m e n t  2. A 
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one-way A N O V A  with repeated measures revealed sig- 
nificant differences,  F(7 ,35)  = 3.83, p<0 .01 .  A post  hoc 
Tukey A test indicated increases in home  cage water  
consumpt ion  on the two largest dose inject ion days, 50 and 
100 mg/kg when compared  to the smallest dose inject ion 
day, 3.125 mg/kg.  No differences were observed be tween  
the baseline condi t ions  and any doses of caffeine. 

EXPERIMENT 3 

Since the highest dose of  caffeine seemed to be most  
effective when it was injected prior to the o ther  doses in 
some of the animals of  the previous exper iments ,  the 
fol lowing exper iment  on behavioral  tolerance to the effects  
of caffeine was carried out. Specifically, the highest dose of  
caffeine was administered every other  day for a total  of 8 
adminis t ra t ions in 4 different  animals under  the condi t ions  
of Exper iment  1. Results indicate decreasing effects  with 
repeated adminis t ra t ion of the drug. 

M E T H O D  

Animals  

Four  male hooded  rats, 3 0 0 - 3 4 0  g in weight,  were 
selected f rom our colony and placed in individual living 
cages. 

Procedure 

The test chamber ,  food deprivat ion procedure,  training 
of the animals, and generator  schedule were the same as 
described in the first exper iment  in this study. After  
animals had developed stable lever pressing rates and 
schedule induced polydipsia,  they received intraperi toneal  
inject ions every other  day, 40 rain before  the daily session. 
The fol lowing sequence of  inject ions was given: five 0.9% 
saline inject ions;  8 adminis t ra t ions  of a 100 mg/kg  dose of  

caffeine; and three 0.9% saline injections.  Results on the 
last 3 precaffeine saline days and on the three postcaffeine 
saline days const i tu ted  the pre- and postdrug saline baseline 
condit ions.  

R E S U L T S  

Single factor ANOVAs having repeated measures were 
carried out on the data collected on each of the three 
dependent  variables, lever pressing, schedule induced licking 
and water  consumpt ion  in ml during the 1 hr sessions. Each 
analysis contained 10 levels of the factor:  the predrug 
baseline condi t ion,  the 8 consecutive administrat ions of  
100 mg/kg  of caffeine and the postdrug baseline condit ion.  
All main effects  were significant: lever pressing, F(9,27)  = 
9.37, p<0 .01 ;  licks, F(9 ,27)  = 8.89, p<0 .01 ;  and water 
consumed,  F(9,27)  = 9.40, p<0 .01 .  Individual comparisons 
between the predrug baseline condi t ion  and each of the 
o ther  t rea tments  were then per formed for each dependent  
variable by means of  Dunne t t ' s  Tests. Lever pressing for the 
first, second, third, fourth,  and fif th inject ions of  caffeine 
was significantly depressed compared to the predrug base- 
line. The remainder  of the inject ions did not  differ 
significantly. For  licking, only the first adminis t ra t ion of  
the drug produced a significant decrease. Water con- 
sumpt ion  was significantly depressed by the first, second, 
third and fif th inject ions of the drug. The other  injections,  
including the fourth,  did not  produce any significant 
differences. For  all dependent  variables, differences be- 
tween the pre- and postdrug baseline condi t ions  were not  
significant. These findings indicate that  behavioral  tolerance 
to 100 mg/kg of  caffeine had developed after one ad- 
ministrat ion for licking and after 5 inject ions for lever 
pressing and water consumpt ion .  These effects are illus- 
trated in Fig. 3 where mean total  number  of  lever presses 
(thin cont inuous  line), mean total  licks (solid points  
connected by a solid line) and mean amount  of  water  
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FIG. 3. Mean number of presses, licks and mean water consumed in ml for 
the 4 animals in Experiment 3 presented as a function of the predrug 
baseline data and the 8 injections of 100 mg/kg caffeine administered every 

other day. 

consumed  in ml (solid po in t s  c o n n e c t e d  by  a b r o k e n  l ine) 
are p resen ted  as a f unc t i on  of successive in jec t ion  days. 

The  m e a n  h o m e  cage wa te r  c o n s u m p t i o n  and s tandard  
errors  for  pre- and pos tsa l ine  baselines and on  the  eight 100 
mg/kg caffe ine in jec t ions  days are inc luded  in Table  3. A 
one-way A N O V A  wi th  repea ted  measures  revealed sig- 
n i f icant  di f ferences ,  F ( 9 ,27 )  = 7.78,  p < 0 . 0 1 .  A post  hoc  
D u n n e t t  tes t  ind ica ted  t ha t  m e a n  h o m e  cage water  in takes  
were s ignif icant ly  increased over the  predrug  basel ine 
fol lowing the  first, f i f th,  s ixth,  and  seventh  admin i s t r a t i on  
of 100 mg/kg  caffeine.  

DISCUSSION 

The  data  on  schedule  d e p e n d e n t  lever pressing and 
schedule  induced  licking and  dr inking  w h e n  animals  are at  
80% b o d y  weight  and  on  a food  r e i n f o r c e m e n t  schedule  are 
affected l i t t le  by  caffe ine excep t  for  a relat ively h igh dose 
of  100 mg/kg.  Such a high dose is equiva lent  to  approx-  
imately  100. cups of  coffee per  day for  the  average person  
and represents  an excessive dose. It is in te res t ing  t ha t  these  
di f ferences  in lever presses, licks and dr ink ing  were no t  
associated wi th  s ignif icant  decreases in n u m b e r  of pel lets  
consumed .  The  highest  doses also p roduced  increased 
dr inking  in the  h o m e  cage, as i l lus t ra ted in Table 2, which  
can p r o b a b l y  be a t t r i b u t e d  to the  d iure t ic  ef fec t  of caffe ine  
and reduced  b o d y  fluids. 

The effects  of caffe ine on  lever presses, licks and wate r  
in takes  when  b o d y  weight  recovers  due to ad lib eat ing are 
dif ferent .  It appears  as if  lever pressing, l icking and dr ink ing  
are more  sensit ive to  caffe ine  u n d e r  these  condi t ions .  All 
three  measures  were enhanced  at the  smallest  dose of 3.125 
mg/kg  which  is equiva lent  to  3 cups of  coffee u n d e r  no rma l  
condi t ions .  A l t h o u g h  the  m o d e r a t e  doses seem to  have no  

T A B L E  3 

MEAN ± S.E. HOME CAGE WATER CONSUMPTION IN ML ON 
INJECTION DAYS OF EXPERIMENT 3 

Injections Water Consumption 

1 27.0 -+ 2.0 
2 21.3 _+ 0.7 
3 22.8 _+ 4.5 
4 21.3 _+ 2.3 
5 34.3 _+ 2.7 
6 29.3 --- 1.1 
7 27.5 - 2.1 
8 22.5 - 1.7 

Baseline 0.9% NaCI 17.5 _+ 1.4 

signif icant  effects  as compared  to the  basel ine,  the  largest 
dose again reduced  s ignif icant ly  lever presses, licks and 
water  intakes.  The increases in licks and water  in takes  
which  occur  wi th  the  small  dose of 3.125 mg/kg  were no t  
associated wi th  a change in the  n u m b e r  of  pel le ts  con-  
sumed;  whereas  the  decreases which  occurred  wi th  the  
largest dose of  100 mg/kg  migh t  be a t t r i b u t e d  to a 
significant  decrease in the  n u m b e r  of pel lets  eaten.  The  
increases which  occur  at  3 .125 mg/kg  and the  decreases at  
100 mg /kg  are no t  only  reliable bu t  r epresen t  s ignif icant  
changes which  were also associated wi th  decreases and 
increases in h o m e  cage wate r  in takes  as suggested by  the  
results  in Table  2. However ,  t he  on ly  s ignif icant  d i f ferences  
in h o m e  cage water  in takes  occur  when  the  in takes  at the  
two highest  doses are compared  wi th  the  lowest  dose. 

The to le rance  effects  of  caffe ine on  schedule  d e p e n d e n t  
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and schedule  induced  behaviors  also appea r  to  be di f ferent .  
All th ree  measures  were drast ical ly decreased by  the  init ial  
a d m i n i s t r a t i o n  of  the  high dose of caffeine.  This  effect  is 
similar and c o n f i r m s  the  data  o b t a i n e d  in the  o t h e r  two 
exper imen t s .  To le rance  as measured  by  schedule  d e p e n d e n t  
lever pressing required 5 daily a d m i n i s t r a t i o n s  before  l i t t le  
or no  ef fec t  of  the  drug was observed.  Schedule  induced  
l icking was depressed s ignif icant ly  on ly  fo l lowing the  first 
admin i s t r a t i on  of  caffeine.  Dr ink ing  in t e rms  of  wate r  
c o n s u m p t i o n  recovered  af te r  the  th i rd  in jec t ion  and no  
signif icant  depress ion  in in take  occur red  fo l lowing the  
f o u r t h  admin i s t r a t i on .  The decrease  fo l lowing the  f i f th  
admin i s t r a t i on  is d i f f icul t  to  explain.  Water  c o n s u m p t i o n  
seems to vary  s o m e w h a t  i n d e p e n d e n t l y  of  l icking u n d e r  
these cond i t ions .  However ,  the  d i f ferences  b e t w e e n  
to le rance  to caffe ine  as measu red  by lever presses and licks 
are obvious.  Also, to le rance  appears  to  develop readi ly  to  

what  seems to be a large dose of  caffeine.  The h o m e  cage 
in takes  fo l lowing successive daily admin i s t r a t i ons  of  th is  
large dose of caffe ine as ind ica ted  in Table  3 are di f f icul t  to 
in te rpre t .  The  s ignif icant  e levat ion fol lowing the first 
admin i s t r a t i on  conf i rmed  the  obse rva t ion  in E x p e r i m e n t  1 
but  t hen  s ignif icant  increases do not  occur  again un t i l  the  
f i f th,  s ix th  and seven th  admin i s t r a t ion .  | f  increased h o m e  
cage in takes  are associated wi th  increased ur ine  vo lume due 
to the  d iure t ic  effect  of  caffe ine then  the  possible inter-  
ac t ion  be tween  dr ink ing  and  a diuresis  is imposs ib le  to  
de t e rmine  w i t h o u t  ur ine  vo lume  data.  

These  results  con f i rm  the  conclus ions  of a previous  
s tudy  [8]  and d e m o n s t r a t e  t ha t  cer ta in  drugs have d i f fe rent  
effects  when  measured  by schedule  d e p e n d e n t  and schedule  
induced  behav io r  and  when  these  behaviors  are elicited at 
d i f fe rent  body  weights.  
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