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POLING, A., C. URBAIN AND T. THOMPSON. Effects of  feeding regimen on ethanol intake by guinea pigs. PHARMAC. 
BIOCHEM. BEHAV. 7(4) 401-403,  1977. - During daily two-hr sessions, guinea pigs licked a drinking tube filled with 
either 0 (tap water), 2, 4 or 8% (v/v) ethanol solution under three feeding regimens. Consumption of each solution was 
highest when sufficient food to maintain subjects at 90% of free-feeding weight was provided during sessions, lower when 
the same food ration was provided after sessions, and lowest when ad lib access to food was provided within and between 
sessions. However, this decrease in consumption across feeding regimens was inversely related to ethanol concentration. 
Under all feeding regimens, volume of solution consumed decreased with increasing ethanol concentration while milligrams 
ethanol consumed increased with ethanol concentration. These results are similar in some respects to previous findings with 
rats and monkeys, suggesting that further studies of oral ethanol self-administration by guinea pigs may be merited. 
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THE I N T E R A C T I O N  be tween  food deprivat ion,  food  
presentat ion,  and liquid intake is complex  and apparent ly  
differs across species [3, 11, 19].  Schedule- induced poly-  
dipsia, the persistant drinking that  occurs when food-depriv-  
ed animals in te rmi t ten t ly  receive dry food in small quanti t ies,  
has been explored  in rats [6, 7, 8, 12, 22] ,  monkeys  [17] ,  
and pigeons [18] .  The effects  of  subst i tut ing e thanol  
solutions for water  during schedule-induced drinking by  
rats have been examined  [10 ,14] .  Typical ly,  vo lume of  
solut ion consumed decreases with increasing e thanol  con- 
centra t ion while milligrams e thanol  consumed varies direct- 
ly with concent ra t ion .  Fol lowing schedule-induced poly-  
dipsia, e thanol  may  serve as a re inforcer  for rats tested in 
the absence of  food (e.g. [ 7,11 ] ). 

When guinea pigs are food deprived, water  intake may  
increase markedly  [4] .  The effects  of  in t roducing e thanol  
solutions during such hunger- induced drinking have no t  
been examined.  The present s tudy de termined  intake of  
e thanol  solut ions of  0 (tap water),  2, 4 and 8% (v/v) 
concent ra t ion  by food-depr ived guinea pigs tested in the 
presence and absence o f  food.  Consumpt ion  of  each 
solut ion by guinea pigs given ad lib access to food was also 
examined.  

METHOD 
Animals 

Three adult  male Hart ley-derived guinea pigs were 

individually housed in a constant ly- i l luminated room with  
an ambient  tempera ture  of  24°C. Water was constant ly  
available in home  cages. 

Apparatus 

Three sound-a t tenuated  Gerbrands operant  condi t ioning 
chambers  were modif ied  by the addi t ion of  a drinking tube 
and a food cup to one side wall. The drinking tube was 
moun ted  5 cm above the chamber  f loor  and pro t ruded 
2.5 cm from the wall. The  food cup was moun ted  2.5 cm 
from the chamber  f loor  immedia te ly  to the left  of  the 
drinking tube.  A 25-W white  house light provided ambient  
i l luminat ion.  Elec t romechanica l  programming and recor- 
ding equ ipmen t  was located in an adjacent  room. 

Ethanol  solutions (v/v) were prepared using 95% ethanol  
in tap water. Solut ions were prepared at least 12 hr  before  
use and stored in sealed flasks at room temperature .  

Pro ced u re 

Sixteen two-hr  sessions were run under  each of  three 
feeding regimens. In Sessions 1 through 16, a por t ion  of  
Purina guinea pig chow sufficient  to maintain  each animal 
at 90% of  free feeding weight was presented in the 
exper imenta l  chamber .  Any  food not  consumed within the 
session was re turned with the animal to the home  cage. In 
Sessions 17 through 32, the same amoun t  of  chow was 
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FIG. 1. Mean number of drinking tube contacts per subject during 
two-hr sessions. Conditions are labelled according to feeding regime. 
Each ethanol concentration was available during four consecutive 
sessions under each feeding regimen. The area within brackets 

represents _+ 1 standard error of the mean. 

p resen ted  in the  h o m e  cage immed ia t e ly  af te r  c o m p l e t i o n  
of  each session. F o o d  was no t  available in sessions dur ing  
this  per iod.  Dur ing Sessions 33 t h r o u g h  48,  un l imi t ed  chow 
was c o n t i n u o u s l y  available in h o m e  cages and e x p e r i m e n t a l  
chambers .  Sessions were run  seven days per  week,  at the  
same t ime  each day.  

Dur ing all sessions, each lick of the  dr ink ing  t u b e  
del ivered e i ther  0 ( tap  wate r )  2, 4 or 8% (v/v)  e thano l  
so lu t ion .  U n d e r  each feeding regimen,  the  so lu t ions  were 
p resen ted  in ascending  order ,  w i th  four  consecut ive  sessions 
run  at each  concen t r a t i on .  N u m b e r  of  d r ink ing  t ube  
con tac t s  and  vo lume  of  so lu t ion  c o n s u m e d  per  session were 
recorded .  C o n s u m p t i o n  was cor rec ted  for  evapora t ion  as 
descr ibed by  Meisch and  Beardsley [ 1 4 ] .  D r i n k o m e t e r  
sensi t ivi ty  was adjus ted  so t ha t  tube  con tac t s  by  hair-co- 
vered po r t i ons  of  the  body  were no t  recorded .  

R E S U L T S  

Figure 1 shows m e a n  n u m b e r  of d r ink ing  tube  con tac t s  
per  session at each e t hano l  c o n c e n t r a t i o n  across the  th ree  
feeding regimens.  U n d e r  all feeding regimens ,  n u m b e r  of  
d r ink ing  t ube  con tac t s  decreased w i th  increasing e thano l  
concen t r a t i on .  Fo r  each c o n c e n t r a t i o n ,  m e a n  n u m b e r  of 
d r ink ing  tube  con tac t s  was h ighes t  w h e n  res t r ic ted  food  
was available dur ing  sessions, lower  w h e n  res t r ic ted  food  
was available a f te r  sessions, and lowest  w h e n  food  was 
available ad lib. However ,  the  magn i tude  of  this  d i f fe rence  
across feeding regimens  varied inversely wi th  e thano l  
concen t r a t i on .  During all sessions at all concen t r a t i ons ,  
mos t  d r ink ing  tube  con t ac t s  occur red  early in the  session, 
wi th  very few tube  con tac t s  occurr ing dur ing  the  second 
h o u r  of  the  session. 

The  cor re la t ion  (Pearson r) b e t w e e n  n u m b e r  of  d r ink ing  
tube  con tac t s  and  vo lume of  so lu t ion  c o n s u m e d  per session 
was 0.89 ( d r  = 142, p < 0 . 0 1 ) .  Like m e a n  dr ink ing  tube  
con tac t s ,  m e a n  vo lume of so lu t ion  c o n s u m e d  per  session 
decreased wi th  increasing e thano l  c o n c e n t r a t i o n .  The  rela- 
tive magn i tude  of this  decrease across c o n c e n t r a t i o n s  was 
greates t  when  res t r ic ted  food  was available in sessions and  
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T A B L E  1 

THE EFFECTS OF FEEDING REGIMEN ON LIQUID CONSUMPTION 
BY GUINEA PIGS 

)( 2-hr intake in ml ( + SE) 

Ethanol Concentration (%) 
feeding regimen 0 2 4 8 

Restricted food 18.1 12.5 6.5 4.2 

in session + 1.8 +_ 1.7 + 0.7 _+ 0.3 

Restricted food 7.8 6.9 4.4 4.0 

after session _+ 0.6 _+ 1.0 +_ 0.3 _+ 0.3 

Ad lib 4.3 4.1 4.0 3.8 

food _+ 0.9 _+ 0.7 _+ 0.4 ÷ 0.5 

)( 2-hr intake in mg ethanol/100 g body weight 

Restricted food - -  41.6 43.3 55.9 

in session - -  _+ 5.7 _+ 4.7 + 4,0 

Restricted food - -  22.9 24.3 44.0 

after session - -  _+ 3.3 +_ 2.0 _+ 4,0 

Ad lib - -  12.3 24.0 45,5 

food - -  -+ 2.1 + 2.4 _+ 6.0 

least w h e n  ad lib access to  food  was provided.  A l t h o u g h  
mean  vo lume of  so lu t ion  c o n s u m e d  decreased wi th  increa- 
sing e thano l  c o n c e n t r a t i o n ,  mean  mil l igrams e thano l  (per  
100 g b o d y  weight )  c o n s u m e d  per  session increased wi th  
increasing e thano l  c o n c e n t r a t i o n  dur ing  all feeding regi- 
mens.  Table  1 shows m e a n  vo lume of  so lu t ion  and  m e a n  mg 
e thano l  (per lOOg b o d y  weight )  c o n s u m e d  per  session 
unde r  each e x p e r i m e n t a l  cond i t ion .  

D I S C U S S I O N  

V o l u m e  of  so lu t ion  c o n s u m e d  by guinea  pigs dur ing  all 
feeding regimens varied inversely wi th  e thano l  concen t ra -  
t ion ,  while mg e thano l  c o n s u m e d  varied d i rec t ly  wi th  
concen t r a t i on .  This re la t ion  is similar to  t ha t  r epo r t ed  for  
schedule - induced  dr ink ing  by  rats and  m o n k e y s  [15,  16, 
17] .  However ,  rats  tes ted  u n d e r  cond i t i ons  s imilar  to the  
res t r ic ted  food  cond i t ions  of  the  present  s t udy  may  [1,2]  
d r ink  more  of  low e thano l  c o n c e n t r a t i o n s  t h a n  of  tap 
water ,  a re la t ion  no t  typica l ly  r epo r t ed  for  rhesus m o n k e y s  
[18]  or f o u n d  in guinea  pigs dur ing  the  present  s tudy.  
These  f indings  parallel previous  s tudies  [15,  16, 17] in 
ind ica t ing  t ha t  e thano l  se l f -admin is t ra t ion  by  animals  given 
l imi ted  access to  the  drug is mos t  p r o m i n e n t  shor t ly  a f te r  
access is provided.  

The  re la t ion  b e t w e e n  feeding regimens  and  l iquid in take  
in the  present  s tudy  suggests tha t  food  depr iva t ion  increases 
guinea pigs'  c o n s u m p t i o n  of b o t h  tap wate r  and  e thano l  
so lu t ion .  Such  hunger - induced  dr ink ing  has been  r epo r t ed  
previously in guinea  pigs, bu t  no t  rats,  given access to  tap 
water  [4 ] .  Dr ink ing  by  m o d e r a t e l y  food  depr ived  guinea  
pigs in the  p resen t  s tudy  was increased by  food  availabil i ty,  
p r o b a b l y  due to the  d e v e l o p m e n t  of prandia l  dr inking.  
Prandial  d r ink ing  by  guinea pigs has been  r epo r t ed  else- 
where  [ 5 ] .  
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In te res t ing ly ,  as feeding reg imens  were a l te red  so as to  
marked ly  decrease  c o n s u m p t i o n  of  tap water ,  relat ive 
c o n s u m p t i o n  of  e t h a n o l  did no t  decrease  p r o p o r t i o n a t e l y .  
A n u m b e r  of  s tudies  [9 ,13]  have d e m o n s t r a t e d  t h a t  ra ts  
tes ted  af te r  polydips ic  exposure  to  an  e t h a n o l  so lu t ion  
c o n s u m e  more  e t hano l  t han  tap water ,  a l t h o u g h  the  
re la t ion  is reversed pr ior  to  and  dur ing  schedu le - induced  
dr inking.  A p p a r e n t l y ,  c o n s u m i n g  apprec iab le  quan t i t i e s  of  
e t hano l  serves to  increase  the  re in forc ing  eff icacy of  the  
drug. There fo re ,  it is no t  un l ike ly  t h a t  c o n s u m p t i o n  of  
e thano l  dur ing  the  f inal  two  feeding reg imens  of  the  p resen t  
s t udy  was e levated due to  previous  exposu re  to  the  drug. 

A l t h o u g h  the  p resen t  da ta  do no t  ind ica te  t ha t  e t hano l  
se]wed as a r e in fo rce r  apar t  f r om the  vehicle  in wh ich  it was 
del ivered u n d e r  any  feeding reg imen,  all so lu t ions  were 
c o n t i n u o u s l y  available c o n t i n g e n t  on  a s imple  c o n s u m m a -  
to ry  response  (lick). As previous  da ta  [11]  p o i n t e d  ou t ,  

e t h a n o l  m a y  no t  seem to serve as a r e in fo rce r  apar t  f rom 
the  vehicle ( tap  wate r )  u n d e r  such  cond i t ions ,  a l t h o u g h  it 
m a y  do so w h e n  b o t h  so lu t ions  are available on  an  
i n t e r m i t t e n t  r e i n f o r c e m e n t  schedule .  The  effects  of  mak ing  
e thano l  and  tap wa te r  available on  i n t e r m i t t e n t  re inforce-  
m e n t  schedules  to  guinea pigs w i th  p r io r  exposure  to  the  
drug have no t  been  repor ted .  

While guinea pigs are docile,  long-lived an imals  popu l a r  
for  b iochemica l  inves t iga t ions ,  behaviora l  s tudies  of  the  
species have been  few. The  presen t  s t udy  suggests t ha t  oral 
e t h a n o l  se l f -admin is t ra t ion  by  guinea  pigs, s imilar  in some 
respects  to  t h a t  of  ra ts  and  m o n k e y s ,  m a y  be  induced .  
F u r t h e r  inves t iga t ions  to  q u a n t i f y  s imilar i t ies  and  es tabl ish  
e t h a n o l  as a re in force r  for  guinea  pigs will cons ide rab ly  
enhance  the  genera l izabi l i ty  of the  n o n - h u m a n  e thano l  
se l f -admin is t ra t ion  l i t e ra ture .  
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