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LETTER TO  THE  EDITOR

EFFECT OF EXPERIMENTER-ADMINISTERED ETHANOL
ON AVOIDANCE LEARNING – A STUDY IN
ETHANOL DEPRIVED RATS

S i r ,
( Rece ived  on  February  22 ,  2006 )

In  humans  and  labora tory  an imals ,
e thanol  consumpt ion  i s  assoc ia ted  wi th
morphological  and funct ional  a l terat ions of
bra in  s t ruc tures  invo lved  in  cogni t ive
processes. Ethanol alters the neurophysiology
of  the  h ippocampal  sys tem and  dependent
behaviors (1). Voluntary ethanol administration
improves  per formance  in  avo idance  task
(2) .  A  nega t ive  cor re la t ion  be tween
avoidance  per formance  and  change  in
ethanol consumption from baseline exists in
vo lun ta ry  e thanol  admin is te red  ra t s  (3 ) .
Voluntary versus experimenter-adminis tered
rou tes  o f  d rug  admin is t ra t ion  produce
s ign i f ican t  d i f fe rences  in  cen t ra l
neurotransmit ter  responses (4) .  The present
study was designed to study the sensit ivi ty
of cholinergic receptors in rats to experimenter
adminis te red  e thanol  on  pass ive  avoidance
in  male  Wis tar  ra ts .

Male Albino rats of Wistar strain (10–12
weeks  of  age) ,  weigh ing  100–120  g  were
housed in  p las t ic  cages  of  s ize  14"×9"×8"
(3  ra t s  in  each  cage)  in  a  wel l -ven t i l a ted
room at 22±2°C with a 12-hr light/dark cycle.
All  rats  had free access to a  s tandard diet
and  tap  wate r .  The  Animal  E th ics
Commit tee ,  Manipa l  Academy of  Higher
Educa t ion ,  Manipa l  approved  a l l  the
procedures used. Animals were divided into
two groups  of  s ix  ra t s  each ,  con t ro l  and
e thanol  t rea ted .  E thanol  t rea ted  ra t s

rece ived  e thanol  (E thanol  99 .9–100%
“absolute”, Hayman Ltd., England) orally by
gas t r i c  in tuba t ion  a t  a  dosage  of  0 .8  g
e thanol /kg  body  weigh t /day  for  1  week .
Ethanol  was  d i lu ted  wi th  double  d i s t i l l ed
water to get  the desired concentrat ion.  The
cont ro l  an imals  rece ived  double  d i s t i l l ed
water  alone for  the same period.  After  the
treatment period, all animals were subjected
to passive avoidance training. The group II
rats were ethanol deprived after  that .  After
24 and 48 hours later, the retention test for
the  pass ive  avo idance  task  was  conduc ted
with  a l l  animals .

Pass ive  avo idance  tes t  was  done  by
the  method  of  Bures  e t  a l . ,  (5 )  wi th
modifications.  The apparatus was fabricated
loca l ly .  I t  had  two compar tments ,  a
rec tangula r  l a rger  compar tment  wi th  a
50 × 50 cm grid f loor and wooden walls  of
35 cm height. It had a roof, which could be
opened or closed. One of the walls had a 6 ×
6  cm opening  connec t ing  the  l a rger
compartment to a dark smaller compartment.
The  smal le r  compar tment  had  15 × 15 cm
elec t r i f i ab le  g r id  connec ted  to  a  cons tan t
current  s t imulator ,  wooden wal ls  of  15 cm
height and a ceiling, which could be opened
or closed.  The connection between the two
compartments could be closed with a sliding
door  made  of  P lex i  g lass .  The  la rger
compartment was il luminated with a 100 W



196 Le t t e r  to  the  Ed i to r Indian J Physiol Pharmacol 2006; 50(2)

bulb  placed 150 cm above the  centre .  The
exper iment  inc luded  th ree  par t s .  ( i )
Exploration test  (i i)  an aversive stimulation
and learning and (iii) Retention test. During
explora t ion  tes t ,  each  ra t  was  kep t  in  the
cen t re  o f  the  l a rger  compar tment  fac ing
away f rom the  en t rance  to  the  dark
compar tment .  The  door  be tween  the  two
compar tments  was  kept  open .  The  ra t  was
allowed to explore the apparatus (both larger
and  smal le r  compar tments )  fo r  th ree
minutes.  In each tr ial ,  the total  t ime taken
by the animal to enter the dark compartment
was noted using a stop watch. At the end of
the tr ial ,  the rat  was replaced in the home
cage ,  where  i t  r emained  dur ing  in te r t r i a l
in te rva l  o f  f ive  minutes .  Af te r  the  l as t
exploration trial, the rat was forced into the
smal le r  compar tment  and  the  s l id ing  door
be tween  the  two compar tments  o f  the
appara tus  was  c losed .  Three  s t rong  foo t
shocks (50 Hz, 1.5 mA, and 1 sec duration)
were  g iven  a t  f ive  second  in te rva l s .  The
ceiling was then opened and the rat was then
re turned  to  i t s  home cage .  Re ten t ion  tes t
was carried out after 24 and 48 hours.  The
ra t  was  kep t  in  the  cen te r  o f  the  l a rger
compar tment  fac ing  away f rom the
ent rance  to  the  smal ler  compar tment  for  a
maximum per iod  of  th ree  minutes .  The
s l id ing  door  was  kep t  open  dur ing  th i s
per iod .  The  la tency  t ime  requ i red  for  the
animal  to  enter  the  dark  compar tment  was
measured .  Animals  no t  en te r ing  the  dark
compar tment  wi th in  th is  per iod  rece ived  a
la tency t ime of  three  minutes .  Absence  of
en t ry  in to  the  dark  compar tment  ind ica ted
a posi t ive  re tent ion.

S ta t i s t i ca l  ana lys i s  were  per formed by
Students  ‘ t ’  t e s t  and  s ign i f icance  of
difference was set  at  P<0.05.

The animals  with the 24-hours  e thanol-
depr iva t ion  had  increased  percen t  (20%)
avoidance.  While 48-hours ethanol deprived
ra t s  showed decrease  in  the  percen t
facilitation of avoidance behavior. The study
suppor t s  tha t  e thanol  has  an  e f fec t  on
avoidance behavior  which is  re la ted to  the
time since last exposure. Avoidance behavior
is motivated by fear or an expectancy of an
avers ive  event .  The  f ind ings  suppor t s  tha t
the 24-hours withdrawal from ethanol might
have  produced  an  adap t ive  neura l  change
that  increased the  negat ive  emotional  s ta te
motivat ing avoidance behavior .  Ethanol  has
the  abi l i ty  to  increase  f reezing in  rodents ,
which is  a species-specific measure of fear
(6) .  The  decreased  percen t  fac i l i t a t ion  of
avoidance behavior  in  48-hours of  ethanol-
deprived animals indicates that the effect is
related to the t ime since last  exposure and
i t  can  a l so  be  exp la ined  tha t  phys io log ic
changes  media ted  the  improved  avoidance
per formance  of  the  24-hours  e thanol
depr ived  an imals  might  have  re tu rned  to
normal  in  48-hours  e thanol  depr ived
a n i m a l s .

Ethanol  effects  the expression of  motor
behavior in escape/avoidance procedures (7).

T A B L E I : Effect of alcohol on latency (in seconds) to
en te r  the  da rk  compar tment  dur ing
t ra in ing  and  re t r i eva l  t ime .  (Va lues  a re
expressed  as  mean±SEM).

Latency time Latency time Latency time
during during duringGroups training retrieval retrieval

t ime trial after trial after
24-hours 48-hours

Group  I 2 8±2 .76 1 2 6±4 .76 1 6 2±5 .08
(Cont ro l )
Group  I I 3 1±2 .89 1 5 1±5.09* 1 7 1±7 .81
( E t h a n o l
t r e a t e d )

*P<0.05 compared wi th  contro l  group.
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One of the physiological effects of exposure
to  e thanol  is  the  development  of  to lerance
to  the  seda t ive-hypnot ic  p roper t i es  o f
e thanol  caused  by  the  down regula t ion  of
gamma-amino butyric acid type A receptors
in  several  brain areas .  As a  resul t ,  one of
the  mos t  common s ta tes  accompanying
ethanol withdrawal is an increase in anxiety
(2) .  As indicated above,  fear  or  anxiety is
the  major  mot ivat ional  var iable  under ly ing
learning of avoidance behavior. Administration
of  anx iogenic  be ta -carbo l ine  compounds
improves acquisition of a passive avoidance
task (8). If basal anxiety is increased because
of  the  24  hours  e thanol  depr iva t ion ,  the

addi t iona l  inc rease  in  fea r  c rea ted  by
exposure to foot shock may account for the
improved avoidance behavior in the 24 hours
e thanol  depr ived  group .  Both  increased
avoidance  responding  in  the  cur ren t  s tudy
and  increased  immobi l i ty  observed  in
response  to  uncont ro l lab le  s t ress ,  bo th
represent facil i tated learning in an aversive
s i tuat ion af ter  e thanol  depr ivat ion (9) .

In summary, results of the current study
demons t ra te  tha t  e thanol  admin is t ra t ion
improves  per formance  in  an  avoidance
task  and  i s  re la ted  to  the  t ime  s ince  l as t
exposure .
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