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BARONE, F C,  M J WAYNER, H K LEE, W H TSAI, D L DEHAVEN AND W WOODSON Effects ofmethyl- 
phentdate on food and water consumptton at dtfferent body wetghts PHARMAC BIOCHEM BEHAV 10(4) 591-595, 
1979 --The effects of mtrapentoneally administered methylphemdate at 0, 1 5, 3 0, 6 0, and 12 0 mg/kg were studaed m two 
experiments Experiment 1 determmed the effects of methylphenldate on 0 5, 1 0, 2 0, and 24 hr post rejection food and 
water consumptmn an rats at ad lab feeding body weights Experiment 2 determined the post reJection effects of methyl- 
phemdate on 0 5, 1 0 and 2 0 hr food and water and 24 hr water consumptmn m rats maintained at 80% ad lab feeding body 
weight due to partml food depnvataon The results of Experiment 1 indicate that when animals are feeding ad hb at normal 
body weight food and water consumptmn is decreased for 2 hr follovong the administration of the lowest 1 5 mg/kg dose of 
methylphemdate Methylphemdate m doses as htgh as 12 0 mg/kg has no effect on 24 hr food and water consumptmn under 
these conditions The results of Experiment 2 lndacate that when antmals are maintained at reduced body weaght due to 
partml food depnvatmn, food consumptmn for 2 hr as s,gnlficantly decreased by the highest, 12 0 mg/kg, dose of methyl- 
phemdate These effects are observed w~than the first 30 rain post mjectmn when methylphemdate decreases food con- 
sumption m a dose dependent manner Methylphemdate has no effect on water consumption under these condltmns The 
effects of methylphemdate on mgestave behavaor are discussed m terms of prevmus experiments and the possible dLfferen- 
tml effects on motor acUvlty at different body weights under d~fferent stimulus conditions 

Methylphemdate Eating Drinking Body weaght Food depnvatmn 

METHYLPHENIDATE,  a pipendine derivative, is 
classified as a mild central nervous system stimulant having 
pharmacological properties similar to amphetamine [8] The 
central dopaminergic effects of methylphemdate have been 
demonstrated. Methylphenidate causes a slgndicant release 
of dopamine from strlatal synaptosomes and nught directly 
stimulate receptor sites [5,6] In addition to preferentially 
affecting doparmnergic systems, methylphenldate also stimu- 
lates the release of growth hormone [2,3]. Several behavioral 
effects of methylphenidate have been observed It has been 
shown to increase activity [7, 9, 10, 14] and mduce 
stereotyped behaviors such as grooming, sniffing, and hck- 
lng m mice and rats [4, 7, 11, 16] Methylphenidate also 
facilitates active avoidance and water maze performance 
[13]. Lever pressing for water in fluid deprived animals was 
Increased [1, 15, 17] and discnmmative responding for food 
m weanhng rats was decreased [12] by methylphenidate. Re- 
cently, it has been demonstrated that methylphemdate af- 
fects schedule dependent and schedule induced behaviors 
differently [18]. Schedule reduced hcklng and dnnkmg are 
decreased by methylphemdate when ammals are tested at 

80% body weight and following a return to ad lib feeding. 
Lever pressing under the same conditions was not affected. 
The effects of methylphenldate on food and water consump- 
tion under these conditions have not been investigated The 
purpose of this study was to examine the effects of several 
doses of methylphenidate on the consumption of available 
food and water. These effects were assessed in rats mare- 
tamed at ad hb feeding body weight and in animals partially 
food deprived to 80% body weight. Results indicate that at ad 
hb feeding body wetght the lowest, 1.5 mg/kg, dose of 
methylphenldate significantly decreases both eating and 
dnnking. At reduced body weight, a dose related decrease m 
food consumption occurred with the highest, 12 0 mg/kg, 
dose causing the greatest decrease Water consumptmn was 
not affected. 

EXPERIMENT 1 

The purpose of this experiment was to study the effects of 
1 5, 3.0, 6.0, and 12 0 mg/kg of methylphenidate adminis- 
tered mtraperltoneally on ad lib food and water consump- 
tion 
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FIG 1 Mean cumulative water consumption for the predrug 
baseline, the 4 doses of methylphemdate, and the post drug baseline 
which occurred at 0 5, 1 0 and 2 0 hr post injection in the 9 ad lib 

animals m Expenment 1 
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FIG 2 Mean water consumption for the predrug baseline, the 4 
doses of methylphemdate, and the post drug baseline winch oc- 
curred at 0 5, 1 0 and 2 0 hr post injection In the 9 ad lib animals in 
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FIG 4 Mean food consumption for the predrug baseline, the 4 
doses of methylphemdate, and the post drug baseline which oc- 
curred at 0 5, 1 0 and 2.0 hr post Injection m the 9 ad lib animals m 

Expenment 1 

M E T H O D  

Animals 

Nine male hooded rats, approximately 4 months old, were 
selected from our colony and placed m individual hvmg 
cages, 25×28×30 cm. A 12 hr hght-dark cycle began at 0700 
and was followed by a 12 hr dark phase. The room tempera- 
ture was mamtaaned at 21 --- I°C 

Procedure 

Ammals were adapted to handhng and isolated housing 
for 5 days. Dunng this period and for the duration of the 
experiment Punna  lab chow consumption m g, tap water 
consumption m ml, and body weight m g were measured 

dally between 1200 and 1500 hr Following the adaptation 
period the animals had a mean body weight of 425 _+ 54.3 g 
(SD). A series of intraperitoneal injections was then im- 
tlated. Injections were administered in a volume of 1 ml/kg 
every other day. First, animals received five 0.9% NaCl re- 
jections. Results on the last 3 days of saline rejection consti- 
tuted the predrug basehne condition. The following doses of 
methylphenidate were then administered: 1.5, 3.0, 6.0, and 
12 0 mg/kg. The drug was dissolved in 0 9% NaC1. The order 
of admmistrat]on of the four doses of methylphemdate was 
vaned for each rat according to a balanced lattice square 
incomplete block design. Finally, three 0.9% NaC1 injectmns 
were administered, and they constituted the post drug 
basehne condiUon Food and water consumption were 
measured 0 5, 1.0, 2.0, and 24 hr following all injections 
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RESULTS 

The data for 2 hr post injection water and food consump- 
tion were analyzed by two-way ANOVA's  with repeated 
measures The factors were doses, six levels consisting of 
predrug basehne, 1 5, 3 0, 6.0, and 12.0 mg/kg methylphenl- 
date, and post drug baseline, and time, three levels consist- 
mg of 0 5, 1 0 and 2.0 hr post injection consumption meas- 
ures The analysis of water consumption indicated that the 
main effects for doses was significant, F(5,40)--3.09, 
p < 0  05 The main effects for time, F(2,16)=2 07, p > 0  10, 
and the dose by time interaction, F(10,80)=l 59, p>0.10,  
were not significant. The analysis of food consumption indi- 
cated that the main effects for doses was significant, 
F(5,40)=2.93, p < 0  05 The mmn effect for Ume, 
F(2,16)=0 77, p > 0  25, and the dose by time interaction, 
F(10,80)=0 74, p > 0  25, were not significant. Separate Dun- 
nett tests were performed to determine dose effects The 
predrug baseline condition was considered as the control 
treatment for comparisons w~th the drug doses and the post 
drug condttmn These tests revealed that in comparison to 
baseline both food and water consumption were slgmficantly 
decreased by 1 5 mg/kg methylphenidate, p < 0  02 In both 
cases post drug data did not defter from predrug baseline 
These results are Illustrated in Figs. 1, 2, 3 and 4 In Figs l 
and 2 the cumulative and non-cumulative mean water retakes 
are presented as a function of time post injection Figures 3 
and 4 illustrate the same effects for food intakes 

The data for 24 hr post injection food and water con- 
sumptlon were analyzed by one-way ANOVA's  with re- 
peated measures Six levels of the dose factor were included 
in each analysis: predrug basehne, each of the four doses of 
methylphemdate, and the post drug condition There were 
no significant dose effects for 24 hr water, F(5,40)= 1 355, 
p > 0  25, or food, F(5,40)=1 920, p > 0  10, consumptmn 

To summarize, when animals are feeding ad hb at normal 
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FIG 5 Mean cumulative water consumption for the predrug base- 
hne, the 4 doses of methylphenldate, and the post drug baseline 
which occurred at 0 5, 1 0 and 2 0 hr post reJection period in the l0 

reduced body weight animals m Experiment 2 

body weight, food and water consumptmn is decreased for 2 
hr following the administration of the lowest 1 5 mg/kg dose 
of methylphenidate. Methylphenidate in doses as high as 
12 0 mg/kg has no effect on 24 hr food and water consump- 
tion under these conditions 

EXPERIMENT 2 

The purpose of this experiment was to investigate the 
effects of the same 4 doses of methylphemdate on the same 
dependent variables as in Experiment 1 in ammals which 
were partially food depraved and maintained at a reduced 
body weight 

METHOD 

Ammals 

Ten male hooded rats, approximately 4 months old, were 
selected from our colony and placed m individual living 
cages The light-dark cycle and room temperature were the 
same as m Experiment 1 

Procedure 

Animals were allowed to adapt for 5 days as described in 
Experiment 1 Following the adaptation period animals had a 
mean body weight of 398 _+ 12 8 g (SD) Animals were then 
reduced to 80% of ad lib feeding body weight over an 8 day 
period by gradually restricting the dally rations of food 
Water was continuously available The food ration was ad- 
ministered and the datly water consumption in ml and body 
weight in g was measured dmly between 1200 and 1500 hr 
Following 3 additional days at reduced body weight a ~enes 
of lntraperitoneal injectmns was initiated Injection proce- 
dures were similar to those utilized in the first experiment 
However, ammals received 1 0 ml/kg InJections every third 
day Instead of every other day Following the reJections food 
was presented for a 2 hr period and consumption was meas- 
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FIG 6 Mean water consumptton for the predrug basehne, the 4 
doses of methylphenldate, and the post drug baseline which oc- 
curred at 0 5, 1 0 and 2 0 hr post mjectzon in the 10 reduced body 

weight animals in Experiment 2 
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FIG 7 Mean cumulauve food consumplon for the predrug 
baseline, the 4 doses of methylphenldate, and the post drug basehne 
which occurred at 0 5, 1 0 and 2 0 hr post reJection period m the l0 

reduced body weight ammals m Experiment 2 

ured at 0 5, 1 0 and 2 0 hr Water consumption was measured 
at 0 5, 1 0, 2 0, and 24 hr post injection Again the last 3 of 5 
pre-methylphenidate 0 ~ NaCl injections constituted the 
predrug baseline condition Following the administration of 
methylphenldate in a nonsystematic order as descnbed in the 
first experiment, three 0 ~/b NaCl injections were adminis- 
tered which comprised the post drug baseline condition On 
the two days which occurred between reJection days food 
rations were further adjusted in order to maintain 80% body 
weight for each injection day These adjustments due to the 
eating dunng the tests were relatively small and insignificant 

RESULTS 

The data for 2 hr post injection water and food consump- 
tion were anlayzed as described in Experiment l, The 
analysis of water consumption indicated that the main effects 
for doses,  F(5,45)=0 70, p > 0  25, time, F(2,18)=0 62, 
p > 0  25, and the dose by time interaction, F(10,90)=l 94, 
0 10>p>0 05, were not significant These results are illus- 
trated m Figs 5 and 6 where the cumulative and non- 
cumulative mean water intakes are presented as a function of 
time post injection The analysis of food consumption indi- 
cated that the mmn effect for doses was significant, 
F(5,45)=3.73, p < 0  01 Dunnett tests were then performed 
utilizing the predrug baseline as the control treatment Re- 
sults indicated that the 12 0 mg/kg dose of methylphenldate 
significantly decreased food consumption The post drug 
data did not differ from predrug baseline The main effect for 
time, F(2,18)=2 44 ,p>0 10, was not significant The dose by 
time interaction was significant, F(10,90)=7 57, p< 0  01 
Simple main effects analyses of doses at each time period 
indicated that doses at 0 5 hr were significant, 
F(5 90)= 13 60, p<0.01, doses at 1 0 hr were not significant, 
F(5,90)=1 17, p > 0  25, and doses at 2 0 hr were significant, 
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FIG 8 Mean food consumption for the predrug basehne, the 4 
doses of methylphemdate, and the post drug baseline which oc- 
curred at 0 5, 1 0 and 2 0 hr post injection in the 10 reduced body 

weight ammals In Experiment 2 

F(5,90)=2 48, p < 0  05 Tukey A tests were then conducted 
to determine dose effects at 0 5 and 2 0 hr At 0 5 hr the food 
consumption following 6.0 and 12 0 mg/kg methylphenldate 
was decreased below both the pre and post drug baselines, 
p< 0  01 The 12 0 mg/kg dose also decreased consumption 
when compared to the 1 5 and 3 0 mg/kg doses indicating a 
dose related effect, p < 0  01 At 2 0 hr no significant differ- 
ences between doses were observed. These results are illus- 
trated in Figs 7 and 8 where the cumulative and non- 
cumulative mean food intakes are presented as a function of 
time post injection The data for 24 hr post injection water 
consumption were also analyzed as described in Experiment 
1 There was no significant dose effect for 24 hr water con- 
sumption, F(5,45)=2 09, 0 10>p>0 05 

To summarize, when animals are mmntalned at reduced 
body weight due to partial food deprivation, food consump- 
tion over a 2 hr period is significantly decreased by the high- 
est 12 0 mg/kg dose of methylphenldate These effects are 
observed within the first 30 mln following injections when 
methylphenidate decreases food consumption In a dose de- 
pendent manner Methylphenldate in doses as high as 12 0 
mg/kg has no effect on water consumption under these con- 
ditions 

DISCUSSION 
Free access food and water consumption when animals 

are at ad lib feeding body weight is decreased by methyl- 
phenidate It is interesting that under these conditions the 
lowest dose studied was the most effective in decreasing 
both measures over a 2 hr post InJection period The effects 
of methylphenidate on free access food and water consump- 
tion when animals are at 80% body weight due to partial food 
depnvatlon are different Food consumption is decreased for 
2 hr post InJection by the lnghest dose studied These effects 
are attributed to a dose related decrease in eating which 
occurs from 0 to 30 rain post injection. It is also interesting 
that water consumption was not affected by any dose of 
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m e t h y l p h e m d a t e  w h e n  a m m a l s  are at  r e d u c e d  b o d y  weight .  
The  ef fec ts  o f  these  same  doses  o f  m e t h y l p h e n l d a t e  on  ac- 
t ivi ty  mus t  a lso be  d e t e r m i n e d  as a poss ib le  exp l ana t i on  for  
the  d e c r e a s e  in ea tmg  and  d r m k i ng  V~sual i n spec t ion  o f  the  
a m m a l s  s e e m e d  to ind ica te  an  m c r e a s e  m ac t iv l ty  at  on ly  the  
large dose  

T h e s e  resu l t s  d e m o n s t r a t e  tha t  the  effects  of  methy l -  
p h e m d a t e  on  lever  p ress ing ,  l icking and  d n n k m g  o b s e r v e d  in 
p rev ious  e x p e r i m e n t s  [ 18] c a n n o t  be  a t t r i bu ted  to c o n c u r r e n t  
changes  m food and  w a t e r  c o n s u m p t i o n  F o r  example ,  ani- 
mals  at  r e d u c e d  body  weight  t rmned  to p ress  a l ever  for  45 
mg food pel le ts  on  an  F I  1 m m  schedu le  exh ib i t  a s ignif icant  

d e c r e a s e  In s chedu le  i nduced  l icking and  d n n k m g  fol lowing 
the  admin i s t r a t i on  of  m e t h y l p h e m d a t e  L e v e r  p ress ing  for  
food was  unaf fec ted  by  m e t h y l p h e n i d a t e  u n d e r  t he se  condi-  
t ions .  In the  p r e sen t  s tudy,  m e t h y l p h e m d a t e  did not  affect  
w a t e r  c o n s u m p t i o n  and  d e c r e a s e d  food c o n s u m p t i o n  in ani- 
mals  m m n t a l n e d  u n d e r  the  same  r educed  body  weigh t  con&-  
t lons  C o n s e q u e n t l y ,  the  dec rea se  m schedule  r educed  lick- 
mg  and  d n n k i n g  a p p e a r  to be  due to some cen t ra l  effect  of  
m e t h y l p h e m d a t e  wh ich  is i n d e p e n d e n t  of  any  effects  on  food 
and  w a t e r  inges t ion  Addi t iona l  s tudies  on  o the r  ad junc t ive  
b e h a v i o r s  are  m progress  
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