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t)EI. 1. P. S. I5.I]~',-I~ ,~l h,,,(v u c&,ht rcdm li,,n and l",,d dcprivati,,n ,,n c,,¢ ainc .wll'admini.~lrali,,n. PHARMACf)L 
BI()CHEM BFHAV 19~31453-455. 19g3.--'l'he present experiments attempted to study the effects of food deprivation and 
body weight reduction on cocaine self-administration. Rats v. hose body ~,eight was reduced to g(1¢,4 free feeding weight 
(FFW) ~,ilh 23 hours" tk~t~l deprivation increased cocaine intake by 30-fold compared to 1(1~19.: |:l:W animals. The results 
demonstrated that, in rats. body weight reduction and the state of food deprivation interact to further enhance self- 
administration of cocaine. From the practical point of view. the results suggest that! there may be an increased risk of drug 
dependence uith patients taking stimulants to control body weight. 
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A ( ' ()NSII)ERABI.[ ' ."  number  of  studies have shown that 
when animals are reduced to 80'7,{ of their free feeding weight 
(FFW). self-administration of a wide range of drugs in- 
creases 12. 3.4, 5, 6.7.  I0]. Recently. we 16] reported that 
self-administration of a low dose of cocaine (0.1 mg/kg) 
which ,aas not self-administered by rats at free-feeding 
weight, was enhanced by body weight reduction. De la 
Garza cta/ .  [31 working with monkeys supported this find- 
ing. One of the problems with using 8ff';~ reduced body 
weight animals is the confounding effect of food deprivation. 
Body weight reduction is normally achieved by restricted 
t\~od intake and thus animals are food deprived at the same 
time. It is therefore very difficult to separate the effects of 
body weight reduct ion from the effects  of  food depr ivat ion 
on the enhancement  of  drug self-administrat ion.  Further-  
more,  the published reports (e.g.. 11.2]) imply that food dep- 
rivation has a general effect in enhancing self-administrat ion 
of  drugs. It is possible,  and indeed likely, that food depriva-  
tion only has an enhancing effect on body weight reduced 
animals but has no similar effect on animals kept at IOWA free 
feeding weight (FFWl .  The present exper iment ,  therefore,  
wits designed to invest igate the separate  effects of  food dep- 
rivation and of  body weight reduction on low dose cocaine  
self-administrat ion.  

METH()I)  

Twenty-eight  male Wistar albino rats weighing approx- 
imatcly 400 g were used. All animals were  housed individu- 
ally in a temperature  control led room with a 12 hr light/dark 
cycle.  Water  was available freely in home cages.  Animals  
were  given restricted food intakc in order  to maintain their 
body weights at 100"~ and 8W/; tree fceding weight.  

Apparallt.S 

"l'hc exper imental  apparatus used was similar to thai de- 
scribed earl ier  by Oei ct , / .  [5,6]. Briefly, animals were 
tested in a modified operant  box with a bar situated 5 cm, 
and a pellet dispensing unit 3 cm. from the grid floor. The 
bar. when triggered, operated a syringe infusion pump ISaga 
Instruments .  Model 341) which del ivered 0.07 ml of  cocaine  
or saline sohltion. 

DrlL~,,, 

Solutions of  cocaine  hydrochlor ide  (Macfarlane Smith 
Ltd, Edinburgh) were prepared for in t ravenous administra- 
tion prior to each testing session in 0.9"?~ sterile saline at a 
dose of  0.1 mg/kg infusion. The anaesthet ic  used for the 
surgery consisted of  a combinat ion of  pentobarbital  sodium 
and chloral hydrate and the solution was injected IP. 

Proccdltrc 

Rats were randomly divided into I()(tr~ and 81~ FFW 
groups.  Each group was then divided into Fed and Hungry 
condit ions and tested for 15 days. All animals were weighed, 
anaesthet iscd and surgically implanted with an S P 2 8  
polythene cannula through the .jugular vein. The cannulae 
were maintained in position by leather jackets  and were also 
connec ted  to a flexible swivel  system which allowed animals 
relatively free movement .  (For  details see Oei e t a / .  151.) 

Three  days al ter  surgery, they were placed on a fixed time 
I min (FTI)  food del ivery schedule.  One hour testing ses- 
sions with FTI were repeated at the same time each day for 
the three phases of  the exper iment .  F.ach phase lasted 5 
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FIG. I. The mean number of cocaine infusions/hr tv,,'er the three phases of the exper- 
iment for the 8tYT, (top panel) and I(MY/( (bottom panel) Free Feeding Weight animals. 
The scale for the top panel is different from that of the bottom panel. 

days.  Each exper imenta l  session c o m m e n c e d  by priming the 
animal with an initial infusion of  cocaine.  The cannulae were 
flushed each day with saline to prevent  blockage.  During 
Phase I, one group of  rats ( F E D  condit ion) were led for an 
hour before the exper imenta l  session and therefore  had 0 
hours of  food deprivat ion.  A second was ted l\~r an hour 
immediately after the exper imenta l  session. Therefore .  this 
group ( H U N G R Y  condit ion) was food depr ived lbr 23 hours. 
Food was therefore only available for one hour in 24 hours. 
in Phase II, the exper imenta l  condit ions of  the tw, o groups 
were  reversed,  i.e.,  the F E D  animals now received 23 hours" 
food depr ivat ion whereas  the H U N G R Y  animals received 0 
hours. In Phase I l l ,  the t reatment  condit ions reverted back 
to those in Phase I. 

RESUI,TS 

80~ F E W  Group 

The mean number  of  infusions of  cocaine  per hour over  
the three phases for F E D  and H U N G R Y  condit ions is pre- 
sented in Fig. I [upper panel). A two-way analysis of  vari- 
ance with repeated measures  was applied to Phases I and It 
data and the results showed only one significant interaction 
effect be tween exper imenta l  condit ions and phase,  
F(I ,108)=39.45,  p<0.001,  showing that the amount  of  co- 
caine intake for the F E D  or H U N G R Y  group was dependent  
on the t reatment  phase. Animals  with 23 hours" food depri- 
vation increased cocaine intake when compared  to 0 hours '  
deprivat ion (see Fig. I). When the data for Phases II and 111 
were  analysed,  the results showed a significant interaction 

effect l\+r [-'~xperimental ( 'ondi t ions  and phase, 
F ( I ,10g) -26 .04 ,  p<O.001, again suggesting that the mean 
amount  of  cocaine  intake for animals in F'hase 11 wits re- 
versed from that of  Phase 1[I (see Fig. 1). The results clearl~ 
demonst ra ted  that 23 hour food deprivat ion enhanced co- 
caine self-administration. 

IOfY;'; I"I"Vv" (;r+,'Ul; 

The mean number of  infusions/hr over the three phases 
for the FED and H U N G R Y  animals at I(~Y,+; FFW arc de- 
picted in Fig. I ( lower panel). ] h e  statistical analysis used 
yeas similar to that of  [ -xperiment I. The results showed no 
significant difference between Phases l and El data and 
Phases II and I l l  data. So the amount of  cocaine intake in theme 
10ft/+ FFW animals was not intluenced by their state of  food 
deprivat ion. These findings suggest that self-administrat ion 
of  a low dose of  cocaine was not influenced simply b~ the 
state of  deprivat ion of  the animals (see Fig. I, lower panclL 

Table I presents the overall mean cocaine, water and food 
intake for the 10ft;'; and 80eA FFW animals over the FED and 
H U N G R Y  condit ions. Am can be seen f iom Table 1, overall 
cocaine self-administrat ion was increased b+~ tenfold in 
animals at 80C,; its compared  to I(X)'7~ / FFW. Twenty- three  
hour t\~od deprivat ion further enhanced the cocaine intake 
by another  threefold in the 80eA FFW animals, l l o w e v e r ,  no 
such enhancement  was observed  with the 1()(~/~ FFW 
animals,  i.e.. deprivat ion state only affects animals whose  
body ,,~,cight hits been reduced to less than the Free Feeding 
Weight.  
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l t t t i  {)VI.:RAI.I. MI.:AN ('()CAINI.:. WAII.:R, ANI) l.()()l) IN'I AKt.2 F()R ] ttt:" 80'; AND I(1~' ; 
FREE I:I.-:H}IN(; Wl.:l{ittl ANIMAI.,',;()VI:R II.tt.:IIAND 23 H()L'R 

I)t'PRIV.,VI'I()N S'I A'I I-: C()NDI'I IONS 

Fed 0 h, I)epri',ati{~n Ittm~r~ 23 hr l)cpri~z~tion 

I~lod ) Weighl Cocaine Vv'at¢ r I'ood (.'oc,linc %:~lcu Food 
('onditiot~', rng kg hr ml 24 hr g I hr m.~.kg hr ml 24 hr g I hr 

g(Y~ F F W  1.1: 24.98 12.34 3.14': 24.11 13.53 

IOIY ; I:FW O. 19 26.73 I 1.07 1).25 25.07 14.89 

i ,  0.(11. 

It should  bc noted  that  c o m p a r i s o n  of  the da ta  f rom 8(~,~ 
body  weight (upper  f rame.  Fig. I) with I()1~; body weight  
( lower  f rame,  Fig. I) conf i rms  the resul ts  f rom ear l ier  s tudies  
II .  3, 61 that  body weight  r educ t ion  is suff icient  for inc reases  
in drug s e l f admin i s t r a t i t ) n  to occur .  The re  were ,  howeve r .  
no signif icant  d i f fe rences  be tween  the amoun t  o f  |\~od and 
wa te r  intake for the StYx; and  10lYe,; F F W  animals  and be- 
tween  the [ :EI)  and H U N G R Y  condi t ions .  

I)IS(USSI()N 

The  present  f indings clear ly showed  that  body weight  rc- 
duc l ion  and  the s ta te  of  fl~od depr iva t ion  interact  to e n h a n c e  
the in take  of  coca ine  s ignif icant ly:  in some cases  the coca ine  
intake v, as increased  by thirtyft~ld. l h e s c  f indings part ial ly 
suppor t  our  ear l ier  work 16, 7. 91 and the work of  o the r  
r e s ea r che r s  [I ,  2, 31 who  s h o w e d  that  both  body weight  re- 
duc t ion  and |k)od depr iva t ion  e n h a n c e d  drug self- 
admin i s t ra t ion .  More  impor tan t ly ,  the cur ren t  resul ts  fu r the r  
ex t end  the l i tera ture  on se l f -admin is t ra t ion  of  drugs  by 
separa t ing  out the c | ' fccts  of  food depr iva t ion  and  body  
~,cighl reduc t ion .  It s eems  that the tbod depr iva t ion  s ta te  has 
an added  effect ot" increas ing  drug se l f -admin is t ra t ion  only on 
reduced  body weight  animals .  

It has bccn  suggcs lcd  that  food depr iva t ion  and  body 
weight  reduc t ion  interact  with s t imulan t s ,  e.g. ,  am- 
phe t amine ,  to give rime to different  rates  o|" self- 
admin i s t r a t ion  t)t" these  drugs  19]. The  present  f indings sup- 
port  such a con ten t ion .  H o w e v e r .  they do not agree  with 
Carroll  and M c i s c h ' s  I II hypo thes i s  that  " ' the  in tc roccp t ivc  
st imuli  re lated to fl~od depr iva t ion  b e c o m e  partial ly associ-  

a tcd  with the re inforc ing  proper t i es  of  the  d r u g s . "  i f  this 
hypo thes i s  wcrc  cor rec t  then an increase  in coca ine  intake 
for the 10(Y'/ FFW animals  in the present  s tudy would bc 
expec ted .  No much increase  of  coca ine  intake was o b s e r v e d .  
A more  pa r s imon ious  hypo thes i s  is that  food depr iva t ion  
in te rac t s  with body weight  r educ t ion  to give rime to differen- 
tial sens i t iv i ty  o|" the re inforc ing p roper t i e s  of  the drugs.  

From a pract ical  point o|" view, these  f indings and the 
work of  p rev ious  inves t iga to rs  suggest  that  pa t ien ts  who  are 
taking such drugs  for weight cont ro l  tend to put t h e m s e l v e s  
into a s ta te  of  food depr iva t ion .  This  s ta te  c o m b i n e d  with 
body weight  r educ t ion  could result  in pa t ien ts  taking more  
drugs,  and thus  increase  the risk of  d rug  d e p e n d e n c e  al- 
though  the drug at an initial s tage may have  no significant  
effect  on the pat ient .  ( )ur  da ta  s h o w e d  that  rats  increased  
the i r  intake of  coca ine  by lh i r ty lo ld  unde r  the condi t ions  of  
23 hour  food depr iva t ion  and 8(Y2~, FFW.  It is hoped that  much 
a thir tyfold increase  would not be genera l ized  to pa t ien ts  
taking s t imulant  ano rcc t i c s  to reduce  body  weight .  In any 
even t ,  the f indings f rom this and o the r  s tudies  s t rongly 
suggest  that  it would bc wise to carry  ottt expe r imen ta l  clini- 
cal trials to exp lore  the re la t ions  be tween  | 'ood depr iva t ion .  
body weight r educ t ion  and drug d e p e n d e n c e .  
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