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Abstrac t  :  Th i s  s tudy  inves t iga ted  the  ind iv idua l  d i f f e rences  in  the
base l ine  anx ie ty  and  anx io ly t i c  e f fec t  o f  n i t r azepam in  Ba lb /c  mice .
In i t i a l ly  mice  were  so r t ed  accord ing  in to  low,  in te rmedia te  and  h igh
anxiety groups (LA, IA and HA) based on the number of  entr ies  to and
time spent in open arms in elevated plus maze. Later, anxiolytic effect of
ni t razepam (2 mg/kg,  p .o)  in  LA, IA and HA mice was evaluated using
hole board and l ight/dark tests .  In Hole board test ,  LA mice made more
number  o f  head  d ipp ings  and  spen t  more  t ime  dur ing  head  d ipp ings ,
whi le  HA mice made less  number  of  head dippings and spent  less  t ime
during head dipping when compared to that of IA mice. In light/dark test
LA mice  made  more  reen t r i e s  to  and  spen t  more  t ime  in  b r igh t
compartment ,  while  HA mice made few reentr ies  to  and spent  less  t ime
in bright compartment.  Results suggest that mice of a single strain differ
in  thei r  basel ine  anxiety  and anxiolyt ic  effect  of  n i t razepam.
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INTRODUCTION

Anxiety is the response of the subject to
rea l  o r  po ten t ia l  th rea t s  tha t  may  impai r
homeostas is .  St ra in  var ia t ions  and between
sex variations in the anxiety and anxiolytic
e f fec t  o f  rodents  have  been  repor ted  in
literature (1, 2, 3). But variations in baseline
anxiety and anxiolytic effect of drugs within
a single s train of  mice are not  reported in
literature. Therefore in this study we aimed
to invest igate  the  individual  di f ferences  in
the baseline anxiety and anxiolytic effect of
ni t razepam in Balb/c  mice.

MATERIAL AND METHODS

Inbred male Balb/c mice of 6–8 week old
were used for  the study.  The animals were
main ta ined  on  normal  mice  feed  (Lip ton
feeds limited, Bangalore) and free access was
g iven  to  food  and  wate r .  Mice  were
main ta ined  in  c lean  cages  a t  con t ro l led
tempera ture  (21±1°C)  and  humidi ty
(50±10%)  under  12  h  reversed  l igh t  cyc le
( l ights  off  a t  0700 h) .  Clearance  f rom the
Ins t i tu t iona l  E th ica l  Commit tee  was
obta ined  pr io r  to  s ta r t ing  the  s tudy  and
CPCSEA (Commit tee  for  the  purpose  of
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cont ro l  and  superv is ion  of  exper iments  on
animals) guidelines were followed throughout
the  s tudy .

Measurement  o f  base l ine  anx ie ty  and  segregat ion
of  mice  in to  d i f ferent  anx ie ty  groups

Mice  (n=100)  were  t aken  to  the
psychopharmacology lab and kept for 1 hour
for acclimatization. Baseline anxiety of mice
was  eva lua ted  us ing  e leva ted  p lus  maze
between 16:00 hours  and 20:00 hours .  The
procedure followed was that of Montgomery
e t  a l  (4 ) .  Each  mouse  was  p laced  a t  the
intersection of the four arms of the elevated
plus  maze  so  tha t  i t s  head  was  fac ing
towards  the  open  a rm of  the  p la t form.
Var ious  indices  of  anxie ty  l ike  number  of
ent r ies  to  the  open arms and c losed arms,
t ime spent  in  open arms and c losed  arms,
total number of entries and total time spent
in exploration were recorded for 5 min under
d im l igh t .  Mice  were  sor ted  in to  low,
intermediate  and high anxie ty  groups  (LA,
IA and HA) depending on their performance
wi th  respec t  to  ind ices  o f  anx ie ty .  For
example, mice which made number of entries
to  open  a rms  be tween  mean ± 1SD va lue
of  the  en t i re  exper imenta l  sub jec t s  (100)
were  cons idered  as  in te rmedia te  anx ie ty
(IA), and mice which made more entries to
open  a rms  than  mean + 1SD va lue  were
cons idered  as  low anxie ty  (LA)  and  mice
which made less entr ies to open arms than
mean – 1SD value  were  cons idered  as  h igh
anxiety (HA).

Evaluation of anxiolytic effect of nitrazepam in LA,
IA and HA mice

LA, IA and HA mice were divided into
control  and test  groups.  Nitrazepam (2 mg/

kg) (Anglofrench Drug company, Bangalore,
India) was suspended in saline with a drop
of Tween 80 and administered by oral route
to test group mice 30 min before experiment.
Control  group mice received equal quanti ty
of  sa l ine .  Anxio ly t ic  e f fec t  o f  n i t razepam
in  LA,  IA and  HA mice  was  eva lua ted
using hole board and bright dark apparatus.
LA, IA,  HA mice were individual ly placed
in  the  ho le -board  appara tus  and  observed
for  5  min .  The  number  of  counts  o f  nose
poking/head dippings  and durat ion of  head
dipp ings  a re  observed  for  a  per iod  of  5
minutes as described by Bossier and Simon
(5). Procedure described by Misslin et al (6)
was  fo l lowed for  evaluat ing the  anxiolyt ic
effect  in Light/dark test .  LA, IA, HA mice
were  p laced  a t  the  cen te r  o f  the  b r igh t
compar tment  o f  l igh t /dark  appara tus
and  the  number  o f  reen t r ies  to  b r igh t
compar tment  and  t ime  spen t  in  b r igh t
compartment  by each mouse were observed
for  5  min .  S ta t i s t i ca l  s ign i f icance  was
determined by carrying out one-way ANOVA
with posthoc Dunnet’s ‘t’  test .

R E S U L T S

Mice made 3.1±2.2 entries to open arms
and spent  144 .5±29.4  seconds  in  the  open
arms of elevated plus maze.  Segregation of
mice  in to  d i f fe ren t  anx ie ty  g roups
( intermediate ,  low and high anxiety)  based
on the mean ± SD value of indices of anxiety
revea led  tha t  57  mice  a re  o f  in te rmedia te
anxiety,  20 mice were of  high anxiety and
23 were of low anxiety. LA mice were more
explora t ive  and  made  more  en t r ies
(7 .75±0.30)  to  open  a rms  and  spen t  more
t ime  (182 .58±8.58  sec)  in  the  open  a rms
when compared to IA mice.  HA mice were
less  exp lora t ive  and  made  few en t r ies
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(4.00±0.32) and spent less time (29.00±8.74
sec) in open arms (F(2,32) = 170.06; P<0.001)
when compared to that of IA mice. The total
arm entries and total time spent by LA mice
was high and that of HA mice were low when
compared to IA mice (Table I).

Evaluation of anxiolytic effect of nitrazepam in LA,
IA, HA mice

Evalua t ion  of  anx io ly t ic  e f fec t  o f
nitrazepam in LA, IA, HA subgroups in hole
board revealed that  nitrazepam significantly
(P<0.001)  increased  the  number  o f  head
dippings  and dura t ion  of  head  d ippings  in
LA,  IA and  HA groups  of  mice .  LA mice
made more head dippings (P<0.05) and spent

more t ime in head dippings (P<0.01) while
HA mice made few head dippings (P<0.05)
and  spen t  l ess  t ime  in  head  d ipp ings
(P<0.01) when compared to that of IA mice.
One  way  ANOVA revea led  s ign i f ican t
differences in the number of head dippings
(F (2,15) = 22 .624;  P<0 .001)  and  dura t ion  of
head dippings (F(2,15) = 38.2; P<0.001) (Table
I I ) .  Eva lua t ion  of  anx io ly t ic  e f fec t  o f
nitrazepam in LA, IA and HA groups of mice
in  l igh t /dark  t es t  a l so  revea led  s imi la r
d i f fe rences  in  the  anx io ly t ic  e f fec t  o f
n i t razepam.  LA mice  made  more  reen t r ies
to  b r igh t  compar tment  (P<0 .05)  and  spen t
more  t ime  in  the  br igh t  compar tment
(P<0.01), while HA mice made few reentries
to  b r igh t  compar tment  (P<0 .05)  and  spen t

TABLE II : Anxiolyt ic  act ivi ty  of  ni t razepam in emotional ly  dif ferent  groups of  Balb/c  mice.

Anxiolytic activity of nitrazepam (mean±SEM)
Animal model Indices of anxiety Treatment

L A I A H A

Hole board Number of Head dippings Vehicle 31.5± 3.4* 23 .8± 1 .01 15 .6± 0.5*
Nitrazepam 58± 1.8** 4 9± 1 . 5 41 .5± 1.7*

Duration of head dippings Vehicle 75.1± 3.1** 61 .6± 3 9 .5± 1.2**
(sec) Nitrazepam 128.8± 7.3** 75 .3± 1 .6 66 .5± 3 .7 N S

Light/dark test Number of reentries to Vehicle 3 ±0.3* 1 .5± 0 .2 0 .5± 0 .2
bright compartment Nitrazepam 5.8± 0.6* 3 . 8± 0 . 5 2± 0 . 2
Time spent in bright Vehicle 8 3± 4.1** 6 0± 3 .8 40 .8± 4**
Compartment (sec) Nitrazepam 256 .6± 6** 179 .1± 3 1 2 1± 6**

N=6 in  each  group.  Values  a re  expressed  as  mean±SEM.
LA : Low anxie ty ,  IA :  In termedia te  anxie ty ,  HA :  High anxie ty ,  Ni t razepam (2  mg/kg)
LA vs IA and HA vs IA : One way Anova with posthoc Dunnet’s ‘t’  test :  *=P<0.05, **P<0.01.

TABLE I : Behavior of  Balb/c mice in elevated plus maze.

Groups Entries to OA Entries to CA Total entries Time spent in OA Time spent in CA Total time
(sec) (sec) (sec)

LA 7.75± 0.30** 2 .25± 0 .30 10 .00± 0.34** 182 .58± 8.58** 82 .16± 17 .00 251 .71± 8 .72
I A 4.00± 0 .32 2 .80± 0 .33 6 .75± 0 .44 131 .33± 13 .70 77 .08± 12 .16 208 .41± 12 .40
H A 0.80± 0.11** 5 .08± 0.64** 6 .08± 0 .64 29 .00± 8.74** 157 .10± 15.49** 184 .83± 18 .80

N=12 in  each group.  Values  are  expressed as  mean±SEM.
OA : Open arms,  CA : Closed arms,  LA :  Low anxiety ,  IA :  Intermediate  anxie ty ,  HA : High anxiety ,
LA vs IA and HA vs IA : One way Anova with posthoc Dunnet’s ‘t’  test :  *=P<0.05, **P<0.01.
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l ess  t ime  in  b r igh t  compar tment  (P<001)
when compared to that of IA mice. One way
ANOVA revealed s ignif icant  di f ferences  in
the  number  o f  reen t r ies  to  b r igh t
compartment (F(2,15) = 20.37; P<0.001) and the
time spent in the bright compar tment
(F(2,15) = 146.33; P<0.001) (Table II).

D I S C U S S I O N

Resul t s  revea led  d i f fe rences  in  the
anxiolytic effect of nitrazepam in IA, LA and
HA mice  ind ica t ing  the  ind iv idua l
differences in the anxiolytic effect  of  mice
which are  ident ical  in  s t ra in ,  sex and age.
Prev ious  s tud ies  repor ted  such  ind iv idua l
di f ferences  in  the  anxie ty  only  in  ra ts  (7)
and  th i s  s tudy  repor t s  such  ind iv idua l
dif ferences  in  anxiolyt ic  effect  in  a  s ingle
s t ra in  o f  mice .  Mice  tha t  were  more
explorative in elevated plus maze (LA) were

found to be less anxious and exhibited better
anxiolytic effect of nitrazepam in both hole
board and bright dark test .  On the contrary
the  mice  tha t  were  l ess  exp lora t ive  (HA)
exhibi ted  more  anxie ty  and less  anxiolyt ic
e f fec t  o f  n i t razepam in  these  models  o f
anxie ty .  This  sugges t s  a  l ink  be tween
explora tory  behavior  o f  Ba lb /c  mice
in  e leva ted  p lus  maze  and  behavior  o f
mice  in  ho le  board  and  br igh t  dark  tes t s .
Crawley  and  Davis  repor ted  assoc ia t ion
between exploratory behavior and anxiolytic
e f fec t  o f  d iazepam in  d i f fe ren t  s t ra ins  o f
mice (8).
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