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ABSTRACT

Oxytocin a nonapeptide of molecular mass  1007 d a ltons  secreted in the paraventricular and supraoptic

nuclei of the hyp o t h a la mu s . Its  receptors  are widely dis tributed in the central nervous  sys tem. However, the
behavioral effect s  o f c entrally adminis tered oxytocin have received little attention because of availability of

less  information about its  role in male psychobehavior. In  t h e  p re s e n t s tudy, we tes ted the effects  of ICV

injections  of oxytocin on exploratory behavior in  ma le rats  and mice adopting well es tablished open field tes t.

T he effects  were s tudied by cons idering latency time to explore, grooming, rearing, horizontal move me n t ,
defecation and urination as  parameters  in exploratory behavioral s tudies . Adminis tration of 2ml per animal

graded doses  o f oxytocin (1mg/ml, 2mg/ml and 4mg/ml) provoked s ignificant (P<0.01) increase in exploratory
behav ior by both rats  and mice in open field tes t. Taken together, the present s tudy demons trates  that central

injection of oxytocin in male rats  and mice in doses  (1mg / ml, 2mg /ml and 4mg/ml) enhance exploration and

improves  social interaction, sugges ting that oxytocin may be in v o lv e d  in some aspects  of male psychosocial
behavior.
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Introduction

Oxytocin was  the firs t p e p t ide hormone to have

its  s tructure determined and the firs t to be chemically 

synthes ized in biologically active form[4]. The
actions  of oxytocin range from the mo dulation of 

neuroendocrine reflexe s  t o  t he es tablishment of 

complex social a n d  bonding behaviors  related to the

reproduction and care of the offspring[7]. In response 

to variety of s timuli such as  suckling, parturitio n or

certain kinds  of s tress  the processed oxytocin peptide

is  released from the pos terior pituitary into the

sys temic circulation[15]. Such s timuli also  le ad to an
intranuclear release of oxytocin. Oxy t o c inergic

neurons  disp la y  wide spread projection throughout

the central nervous  sys tem, it’s  central and peripheral

actions  are mediated through the re c e p tors  called as

‘OT’ receptors  which are typically class  I G pro t ein
coupled re ceptors  coupled viz Gq and G11á.

Oxytocin has  long been cons idered to be res tricted to

s timulation of uterine contractions  durin g  labor and

milk ejection during lactat io n [9,20]. Over the pas t
decade the central actions  of oxytoc in has  been

intens ively s tudied revealing the profound regulation

by s teroids . The regulation by gonadal and ad re nal

s teroids  is  one of the mos t remarkable features  of the
oxytocin sys tem and is  unfortu nately the leas t

unders tood[13].

An equivalent concentration of oxytocin is  found

in the neurohypophys is  and plasma of both sexes [26]
sugges ts  that oxytocin has  further phys iological

functions . In all species  oxytocin and vasopress in are

on the same chromosomal locus  but are transcribed

in oppos ite directions[21,10]. In ra t s , OT receptors 
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are abundantly prese nt in several brain regions , i.e., 

some cortical areas , the olfactory sys tem, t h e  basal

g a n g lia , t h e  limbic sys tem, the thalamus , t h e 

hypothalamus , the brain s tem, and the spinal cord. In 

the adult rat, a high dens ity of OT receptors  is  found 

in the dorsal peduncular cortex, the anterior olfactory 

nucleus , the is la n d s  o f Calleja and ventral pallidum 

cell groups , the limbic sys tem (bed nucleus  o f the
s tria terminalis , central amygdaloid nucle u s , ventral 

subiculum), and t h e  h y p o t h a lamic ventromedial 

nucleus[2,32]. OT  receptor mRNA was  detected in 

brain areas  mos tly coinciding with the occu rre nce of 

OT binding s ites [34]. OT  receptors  were detectable

in all spinal segments , b u t  in low amounts  and 

res tricted to the superficial layers  of the dorsal 

horn[31]. No  ma jo r d iffe re n c es  in receptor

dis tribution were observed between ma le and female
brains . The sys temic oxytocin h o rmone could act

periph erally s timulating smooth muscle cells  of the

male reproductive tract but could also reflec t  c e ntral

e ffect in the brain in modulating social behavio r.
Oxytocin is  identified in  t he tes tis  from various

mammalian species  concerning the localization of the

oxcytocinergic sys tem in the male reprodu c t ive

sys tem. It has  also b e e n  found in pros tate gland,
epididymis , Leydig cells  and involved in the

synthes is  of tes t o s terone, regulation of somniferous

t u b u le  c o n t r a c t i l i t y  a n d  mo d u la t io n  o f

s teroidogens is [24]. The role  o xytocin has  been
s tudied in various  activity mediate centrally as  we ll

as  peripherally including analg e s ic, male sexual

behavior, female sexual behavior, hyperte ns ion, milk

eject ion, hemorrhage, s tress  and natriuretic[17,19].
Recently, it has  been report e d that centrally

a dminis tered oxytocin can induced or modify severa l

forms  of be h avior together with associated motor

sequences[3]. It has  also been extens ively s tudied for
its  role in aggress iveness , anxiety, fear, and s tress  in

lactating mothers . However its  role in important male

psychobehaviors  viz anxiety, fear, curios ity and s tress

have not been s tudied till the date. Inspite of equal

dis tribution of oxytocin receptor in male  and female
brains , hence this  s tudy was  vis ioned.

It is  well known that oxytocin is  secreted in

neurohypophys is  in both ma le  and female, have a

s ignificant role in control of behavior but its  role in
male behavior has  not been s tudied in detail as  much

as  s tudied in the behavior of females . In male

oxytocin is  made locally within the tes tis  and also

poss ibly in  epididymis  and present in a inters titial
Leydig  c ells  as  a main source of tes tos terone[14,23].

It  has  been proven that central adminis tration o f

oxytocin  c a uses  spontaneous  erection in rats ,

increased mounting behavior an d  p arental behavior
by a c ting through its  receptors [26,9]. However, its

role in social interaction, unders tanding, anxiety,

s t re s s  and fear has  not been well es tablished.

Therefore the present s tudy was  des igned to evaluate

and to find out the central import a n c e of oxytocin in

combating the mos t common male psychological

disorders  anxiety, fear, s tress  a nd exploratory
b e havior by us ing well es tablished hole board tes t ,

elevated plus  maze, open field tes t in preclinical

models . This  s tudy not only expands  the exis ting

knowledge on oxytocin but also explores  poss ibility
of its  use in clinical psychobehavior abnormalities .

The present s tudy was  carried ou t  wit h an

objective to unveil central role of oxytocin in male

rat and mice behavior. This  s tudy  will expand the
knowledge exis ting o n  oxytocin and its  role in male

be h a v io r in c lu d in g anxiety, s tress , fear and

exploration. 

Materials  and methods

Materials

Oxyt o cin was  purchased from Fluka, biochemia,
product of Switzerland a n d Unitek Hamilton syringe

(10 µl) wa s  purchased from Unitek Scientific

Corporation; Mumbai, Hole-board , Elevated plus

maze and Open-field ins trume nts  were fabricated
lo c a lly based on earlier s tandard literatures [6,16,22].

Animal selection

Male wis tar albino rat s  we ighing 180 - 220 g,

male swiss  albino  mic e  weighing 25 - 30 g were
used in this  s t u dy. The animals  were maintained

un d e r s u it a b le  n u t ritional and environmental

conditions  throughout the experiment. A ll the

pharmacologic a l e xp e rime n t a l p ro t o c o ls  were
appro v e d  b y  t he Ins titutional animals  ethics

committee, (REG NO: 821/01/a/CPCSEA, dated : 6th

AUG 2004) H.S.K. College of Pharmac y, Bagalkot -

Karnataka
The animals  were divided into five groups  of

seven animals  each, for each model, 

Group 1: s e r v e s  a s  n o rma l (wit h o u t  i.c .v .

adminis tration)

Group 2: serves  as  control (i.c.v . a d minis tration of
saline 2 µl / animal)

Group 3: oxytocin adminis t ra t e d  by i.c.v. (2 µg /

animal)

Group 4: oxytocin  a d minis trated by i.c.v. (4 µg /
animal)

Group 5: o xy t o cin adminis trated by i.c.v. (8 µg  /

animal)

Methods

Intracerebroventricular injections

Intracerebroventricular injection (2 µl / mo u se)

of vehicle or oxytocin was  made free-handedly in t he

left ventricle, according to the procedu re  of Haley



86Adv. Environ. Biol., 3(1): 84-91, 2009

and McCormick, us ing a hamilton microsyringe  (10

µl) wit h  a  needle (diameter 0.5 mm), the level of

which protruded b y  o n ly  3 mm from a guard, for rat

and 2 mm for mice limiting its  penetration into the
brain. The  injection in manually immoblised mice

las ted for app roximately 3 sec. and success  of the

injections  was  observed us ing  a  methylene blue dye

(after sacrific e and frontal brain sectioning) that the
injection was  success ful in trials . It was  also verified

in se v e ral animals , after sacrifice, that the mark of

the needle puncture on the parietal bone was  located

at leas t  1.5 mm behind the bregma and at leas t 2.5
mm before the la mb d a, with laterality between 1 and

2 mm relative to the brain med ian line.10 min after

the intracerebroventric ular adminis tration of saline /

oxytocin the observations  was  recorded for hole

board, elevated plus  maze a n d  open-field tes t for 5
min[6]. 

Hole Board Test in male wistar rats and swiss

albino mice

Hole board tes t us ed to assess  number of

pokings  in the holes  by animals  during 5 min  t ime.

Exploratory behavior was  assessed us ing the hole-
board tes t, a s  described by Boiss ier and Simon. The

apparatus  is  fabricated according to s tandard

procedure cons is t of a square plate (40 x 40 c m 1cm

t h ic k, with 16 holes - diameter of  2 cm ), whic h  wa s
evenly dis t rib u t ed on the surface at 3.5 cm from the

edges . The apparatus  was  elevated to a height of 100

cm in a dimly illuminated room. T e n  minutes  after

the i.c.v. adminis tration; mice we re  p laced in the
center of the plate, and the  n u mb e r of head dips

were immediately counted for 5 min[6].

Elevated plus maze test in male wistar rats and swiss
albino mice

The elevated plus- maze is  a novel tes t fo r the

selective  identification of anxiogenic and anxiolytic

drug effe c t s  in rodents . The tes t is  principally based
on the observa t ions  of Montgomery showing that

exposure of animals  t o an elevated (open) maze alley

evokes  an approach-a v oidance conflict that is

cons iderably s tronger than that evo ke d  by exposure
to an open maze alley. Exposure of rat s  t o  n o vel

s timuli can evoke both exploratory drive and fear

drive and approach-avoidance conflict response.

Elevation of the maze causes  greater fear and mo re
avoidance conflict. The plus-maze apparatus  cons is ts

of two open (16 x 5 x 12 c m fo r mice and 50 x 10

cm for rats ) and two closed arms  (16 x 5 cm x 12

cm for mice and 50 x 10 x 40 cm for rats), and an
open roof with the entire  ma ze  elevated (25 cm for

mic e  a nd 50 cm for rats) from the floor. The anima ls

were placed individually at the center of the elevated

plus-maze  with their head facing open arm. During

the 5-min tes t, the preference of the animal fo r t h e

firs t entry, the n u mber of entries  into the open or

closed a rms  a n d the time spent in each arm of the
maze were re c o rded. Each animal were used only

once and the tes ts  were ca rried out during a fixed

time of the day. The rationale was  that the open

arms are  more fear-provoking and that the ratio of
either time spent on open:closed arms  or entries  into

op e n -c losed arms  reflect the relative “safety” of

closed arms  compared with t h e  relative “fearfulness”

of open arms . Anxiolytics  wou ld be expected to
increase the proportion of entries  into and time spent

on open arms[16].

Open field tes t for male wis t a r rats  and swiss

albino mice

Open field tes t  wa s  used to assess  exploratory
behavior of animals  during 5 min  t ime. Animals

were kept un d er laboratory condition 1hour prior to

OF tes t. Brie fly , rat / mouse were placed in an open

field in the sound-attenua t e d  room. The floor was
white polyvinyl with a b lack grid dividing OF into

64 square s  (10 x 10 cm) for rat and fabricated OF

fo r mic e  cons is ts  of 64 squares  (5 x 5 cm).

Illumination was  provided by a bulb (60 W ) placed
a b o v e  t h e center of the field, while the res t of the

room was  in darkness . The rat / mouse wa s  p laced

in the center of the field and observed for 5 min. in

this  tes t late n c y  t ime to s tart to explore the open
field (sec o n ds), horizontal locomotor activity (grid

lines  crossed), vertical locomotor activit y  (rearing),

grooming (rubbing the nose its  forepaws  and

preening), and ins tance of defecation (number of
boluses) were recorded. Between the trials  the box

wa s  c leaned with wet sponge and paper tis sue. T h e

results  of th e  seven animals  OF tes ts  were summed

and presented as  total OF activity[22].

Statistical Analysis

A ll the data collected in the present s tu d y  a re

expressed as  mean ± s tandard erro r o f mean (SEM)
and analysed by s tudents  ‘t ’ t e s t for coming to

conclus ion. P value less  than 0.05 was  cons idered as

s ignificant.

Results  and discuss ion

Results

Hole Board Test in male Swiss albino mice

i.c.v. adminis tration  o f normal saline reduced

total number of poking from 11.57±0.17 to 8.57±1.08
and decrease was  25.92 %. Oxytocin  a t  2µg

increased total number of p o kings  to 12.42±0.71 and

increase was  44.9% which was  almos t equivalen t  to
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Table 1: Effect of i.c.v. administered saline/oxytocin on Behavior of male swiss albino mice in hole board test

T reatment T otal number % Decrease in % Increase in

of pokings number of pokings number of pokings

Normal 11.57± 0.1 7 -- --

Saline 8.57±1.08 25.92 --

Oxytocin 1mg /ml 12.42±0.71* -- 44.9

Oxytocin 2mg /ml 9.57±0.71 --- 11.66

Oxytocin 4mg /ml 7± 0.90 18.31 ---

Male mice were administered saline/oxytocin of volume 2ml /animal prior  t o  testing 10 minutes after the i.c.v. administration of drug,

animals were kept on hole board and number of pokings were counted for 5 minutes. Results are ex p res s ed  as  mean ± SEM and percent

change in Behavior. Results obtained were analysed stastically by students ‘ t’  test by comparing sa l i n e treated group with normal and

oxytocin treated group with saline *P<0.05.

Table 2: Effect of i.c.v. administered saline/oxytocin on Behavior of male wistar rat in hole board test

T reatment T otal number % Decrease in % Increase in

of pokings number of pokings number of pokings

Normal 5.71 ± 0.68 -- --

Saline 4.38 ± 1.95 23.29 --

Oxytocin 1mg /ml 4.85 ±0.40 -- 10.7

Oxytocin 2mg /ml 4.28 ± 0.52 2.28 --

Oxytocin 4mg /ml 4.14 ± 0.40 5.47 --

Male wistar rat were administered saline/oxytocin of volume 2ml /animal prior to testing 1 0  minutes after the i.c.v. administration of drug,

animals were k ep t  o n  h o l e b oard and number of pokings were counted for 5minutes. Results are expressed as mean ± SEM and percent

chan g e in Behavior. Results obtained were analysed stastically by students ‘ t’  test by comparing saline treated group with normal and

oxytocin treated group with saline.

Table 3: Effect of i.c.v. administered saline/oxytocin on Behavior of male swiss albino mice in elevated plus maze model

T reatment No of entries No of entries T otal duration of T otal duration of time

in open arm in closed arm time spent in open spent in closed

arm (sec) arm (sec)

Normal 1 ± 0.30 5.57 ± 1.23 5.57 ± 1.66 158.1 ± 25.55

Saline 0.85 ± 0.26 8.85 ± 0 .70 4.85 ± 10.78 194 ± 10.78

Oxytocin 1mg/ml 0.28 ± 0.28 7.57 ± 1.28 1.14 ± 1.14 210.5 ± 16.48

Oxytocin 2 mg/ml 3.85 ± 1.50 7.71 ± 0.86 27.28 ± 26.38 185.42 ± 26.38

Oxytocin 4 mg/ml 1.28 ± 0.28 10.42 ± 0.86 5 ± 12.40 185.1 ± 12.40

Male mice were administered  s aline/oxytocin of volume 2ml /animal prior to testing 10 minutes after the i.c.v. administration of drug,

animals were placed on elevated plus maze an d  duration of time spent in open & closed arm is noted for 5minutes. Results are expressed

as mean ± SEM and percent change in Behavior. Results obtained were analysed stastically by students ‘ t’  test by comparing saline treated

group with normal and oxytocin treated group with saline

Table 4: Effect of i.c.v. administered saline/oxytocin on Behavior of male wistar rat in elevated plus maze model

T reatment No of entries No of entries T otal duration of T otal duration of time

in open arm in closed arm time spent in open spent in closed

arm (sec) arm (sec)

Normal 0.14 ± 0.14 1.85 ± 0.26 1.71 ± 1.70 288.2 ± 4

Saline 0.14 ± 0.14 2.28 ± 0.35 0.85 ± 0.85 253.8 ± 10.5*

Oxytocin 1mg /ml 2 ± 0.30** 5 ± 0.43** 17.85 ± 2.61*** 248.2 ± 6.63

Oxytocin 2mg /ml 4.71 ± 0.47*** 6.71 ± 0.60*** 80.28 ± 10.33*** 189.28 ± 16.68*

Oxytocin 4mg /ml 4.85 ± 0.26*** 6.71 ± 0.64*** 39.85 ± 3.20*** 205 ± 8.70*

Male wistar rat were administered salin e/ oxytocin of volume 2ml /animal prior to testing 10 minutes after the i.c.v. administration of drug,

animals were placed on elevated plus maze and duration of time spent in open & closed arm  i s  n oted for 5minutes. Results are expressed

as mean ± SEM and percent change in Behavior. Results obtained were analysed stastically by students ‘ t’  test by comparing saline treated

group with normal and oxytocin treated group with saline. *P<0.05, **P<0.01, ***P <0.001.

Table 5: Effect of i.c.v. administered saline/oxytocin on Behavior of male swiss albino mice in Open-field test

T reatment Latency time to Vertical Horizontal Grooming Defecation Urination

 explore (sec) movement (rearing) movement

Normal 6.57 ± 1.98 1.85 ± 0.76 18.14 ± 1.35 2.42 ± 0.29 1.42 ± 0.52 0.28 ± 0.18

Saline 6.14 ± 1.05 8.14 ± 0.73*** 72.28 ± 3.68*** 8.71 ± 1.9* 2 ± 0.21 0.28 ± 0.18

Oxytocin 1mg /ml 22.82 ± 8.65 5 ± 2.04 95.57 ± 5.57* 4.85 ± 1.82 1 ± 0.30* 0.14 ± 0.14

Oxytocin 2mg /ml 17.28 ± 8.6 9.28 ± 2.56 178 ± 27.42** 6.57 ± 2.14 1.14 ± 0.45 0.14 ± 0,14

Oxytocin 4mg /ml 5.85 ± 1.58 17.85 ± 3.5* 205.5 ± 12.8*** 10.85 ± 2.87 0.14 ± 0.14*** 0.14 ± 0.142

Male mice were administered saline/oxytocin of volume 2ml /animal prior to testing 10 minutes after the i.c.v. adm i n i stration of drug,

animals w ere k ep t  o n  o p en  field and number of horizontal and vertical movements, grooming, defecation & urination along with latency

time to explore (s ec)  w ere recorded in 5minutes. Results are expressed as mean ± SEM and percent change in Behavior. Results obtained

were analysed stastically by studen t s  ‘ t ’  t es t  b y  comparing saline treated group with normal and oxytocin treated group with saline.

*P<0.05, **P<0.01, ***P <0.001.
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Table 6: Effect of i.c.v. administered saline/oxytocin on Behavior of male wistar rat in Open-field test

T reatment Latency time to Vertical Horizontal Grooming Defecation Urination

 explore (sec) movement (rearing) movement

Normal 4.57 ± 0.84 6.14 ± 0.76 54.57 ± 4.38 5.28 ± 0.68 2.71 ± 0.28 0.28 ± 0.18

Saline 3.71 ± 0.52 2 ± 0.48** 52.85 ± 4.6 3.42 ± 0.60 3.42 ± 0.62 0.14 ± 0.60

Oxytocin 1mg /ml 6.14 ± 1.72 7.14 ± 1.18 74.57 ± 12 3.71 ± 0.86 2.28 ± 0.52 0.14 ± 0.14

Oxytocin 2mg /ml 2.57 ± 0.48 5 ± 0.61** 107.4 ± 7.07** 3.14 ± 0.59 2 ± 0.53 0.14 ± 0.14

Oxytocin 4mg /ml 2.71 ± 0.71 6.42 ± 0.48*** 113.1 ± 6.42*** 5 ± 0.57 2.57* 0.14 ± 0.14

Male wistar rat were administered saline/oxytocin o f v o l u m e 2 m l  / an i m al prior to testing 10 minutes after  the i.c.v. administration of drug,

animals were kept on open field and number of horizontal and vertical movements, g ro o m i n g ,  d efecat i on & urination along with latency

time to explore (sec) were recorded in 5minutes. Results are expressed as mean ± SEM and percen t  ch an ge in Behavior. Results obtained

were analysed stastically by students ‘ t’  test by comparing saline treated group with normal and oxytocin t reat ed  g ro u p  with saline.

*P<0.05, **P<0.01, ***P <0.001.

normal. Oxytocin at 4µg s lightly increased numbe r of

pokings  (9.57±0.71) and increas e  was  11.66%.
Ho we ver, higher dose of oxytocin does  not produce

any s ignificant effect on total number of pokings  and
decrease was  18.31%.

Hole Board Test in male wistar rats

Intracerebroventricular adminis tration of saline

2µl reduced total number of pokings  from 5.71±0.68
to 4.38±1.95 and percen t  d e crease was  23.29% when

c o mp a red to non i.c.v. saline adminis tration. No
s ignificant effect wa s  observed with all three doses

of oxytoc in  in male rats  and percent change in
b e h avior was  10.7, 2.28 and 5.47 with respect t o

2µg, 4µg and 8µg.  

Elevated plus maze test for male Swiss albino mice

i.c.v. admin is t ration of saline and oxytocin does
not produce any s ignifica nt change in behavior of
male mice when compared to normal an d  o xytocin

treated group to i.c.v. saline.

Elevated plus maze test in male wistar rats
i.c.v. admin is tration of saline produced no

s ignificant change in anxie t y  and fear when
compared to norma l ma le rats . 2µg dose of oxytocin

s ignificantly (p <0.01) increased total number of
entries  in open arm from 0.74±0.14 to 2±0.3 and

total duration of time sp e n t  in  open arm was
17.85±2.61 (p<0.001) when compared to i.c.v. s aline,

at the same time total number of entries  in closed
arm were also increase d s ignificantly to 5±0.43 from

2.28±0.35. intracerebroventricularly ad min is t e re d
oxytocin at doses  4µg and 8µg s ig n ificantly

(p<0.001) increased total number o f e ntries  in open
arm and duration of time s p e n t  in  open arm with

s ignificant increase in total n umber of entries  in
closed arm.

Open field test for male Swiss albino mice

Central adminis tration of saline s ignificant ly

increased vertical an d  h orizontal movement without
altering latency time to explore, grooming, defecation
and urination behavior when compared to normal.

Small dose of oxytocin 2µg does  no t produce any

s ignificant change in  behavior when compared to

i.c.v. adminis tered saline. Oxytocin 4µg, increased
tota l number of horizontal movements  but not other

behaviors  high dose of oxytocin 8µg s ignificantly
(p <0.001) increased total number of horizontal

movements  and decreased (p<0.001) total number of
defecation.

Open field test for male wistar rats

Moderate dose (4µg) and high dose (8µg) of

i.c.v. oxytocin s ignificantly (p<0.01 a n d  p<0.001)
increased t otal number of vertical movement and

horizontal movement, when compared to i.c.v.
a d min is t rated saline, without affe c t in g  o t h e r

parameters  cons idered in this  s tudy. No s ignificant
change in beha v ior was  observed with small dose of
oxytocin (2µg) in male rat wh e n compared to i.c.v.
saline group.

Discussion

In the present s tu d y we observed that central
adminis tration of oxytocin in male mice  in c reased

number of head dippings , c o n firming anxiolytic
propert y  o f oxytocin at small dose. However, in this

s tudy the  a nxiolytic property was  reduced with
respect to increase in dose of i.c.v. oxytocin and

h ighest dose of oxytocin produces  anxiogenic effect .
This  s tudy also confirms the central role of o xy tocin

in curios ity behavior of male mice. One poss ible
re a s o n  fo r t his  effect may be through it s

overactivation of HPA axis . W hen the same kind of
s t u d y  carried out in wis tar rat no s ignificant chang e

was  observed with all doses  of oxytocin supporting
the earlier s tud ies  on variation in level of oxytocin in

oxytocinergic neurons  and oxyto c in  re c e ptors
dis tribution from species  to species [33,5,12].

W ell validated complementary mode l for the
assessment of anxiety levels  the elevated plus  maze

t e s t  was  used [16]. i.c.v. adminis tration of oxytoc in
in male mice has  no s ignificant effect  on behaviors ;

however more behavioral changes  we re seen in
wis tar rats . Increas ing d o s es  of i.c.v. oxytocin

increased the preference of rats  fo r open arm
sections . Thus  oxytocin increased the number of
entries , t h e  t ime spent and total dis tance traveled in

t he open arm and the central area which may be
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interpreted as  decrease in anxiety. Oxytocin decrease

time spent in the closed arm confirmin g  the
anxioly t ic  e ffect of oxytocin in male rats . This  may

be due to excess  level of oxytocinerg ic receptors
present in rat than mice[33].

Defecation  and urination are the parameters
which can be cons idered for s tudying s tress  and fear.

These parameters  were cons idered as  a part of
explo ra t o ry nature of animals  and associated

behaviors . The open field tes t was  carried out on the
black and white compartment device based on the

conflict between inherient tendency of albino mice to
explore a novel environment and their natural

avoidance of brig h t ly lighted open fields [22].
In t ra c e re b ro v e n t ric u la r injection of oxyt o c in

s ignificantly increased vertical and h o rizo n t a l
movements  without  a ltering latency time to explore,

grooming, defecation and urination. This  also
increased t he percentage of white compartment
c o nfirming its  s ignificant role in male swiss  albino

mice and wis tar rats , explora t ory behavior and
curios ity and lack of fear.

The pronounced grooming is  often related to
dearousal following s tress  exposure in the open field

tes t, it could be viewed as  an early express ion pos t
s tress  behavior in rats . Th is  behavior is  elicited by

exposure to mild  s tress  and chemical s timulation of
paraventricular nucleus  of the hypothalamus  at levels

that are known to activate the HPA axis . This
indicates  the involvement of HPA a xis  in grooming

behavior of rats . The present results  are in cons is tent
with previous  behavior.

Activation  o f the oxytocin receptor might occur
by the opening of a solve n t  exposed s ite in the

c y t o s o lic  d o ma ins[12,11]. OT re c e p t o rs  a re

q/11functionally coupled to G á class  GTP binding

proteins  that s timu late together with Gâã the activity
of phospholipase C-â is oforms . This  leads  to the 

g e n e ra t io n  o f in o s itol trisphosphate and  1,2- 

diacylglycerol. Inos itol trisphosphate t riggers Ca 2+

re le a s e  fro m in t ra c e llu la r s t o re s , wh e re a s
diacylglycerol s timulates protein kinase C, which 

phosphorylates  unidentified target proteins . Finally, in 

response to an increase of in t racellular [Ca ], a2+

variety of cellular events  are  in it iated. For example,

the formin g  Ca -c a lmo d u lin  c omplexes  trigger 2 +

activation of neuronal and endothelial isoforms  of 

nitric oxide (NO) synthase[8]. This  will lead to
increase in level of nitric oxide and help in

ove rc o ming from the behavior of aggress ion and
anxiety. NO in turn s timulates the soluble guanylate 

cyclase to produce c GMP. In neurosecretory cells , 

ris ing Ca  levels  control cellula r e xc it a bility,2+

modulate their firing patterns , and lead to control 

transmitter release.

The paraventricular nucleus  of the hypothalamus
contains  the cell bodies  of a grou p  o f o xytocinergic

neurons  projecting  to extrahypothalamic brain areas
and t o  t h e  spinal cord. In male rats  these neurons

can be activated by dopamine, excitatory aminoacids ,

nitric oxide and o xytocin to induce sexual responses .

These are app a re n tly mediated by the activation of
NO synthase[29].

Recently it has  been reported  t h at dopaminergic
agonis t induces  beha v io ral responses  by releas ing

oxytocin in the centra l nervous  sys tem. The
electrophys iologic s tudy h a s  shown that oxytocin is

able to activate several neuronal population in
different rat brain areas  including the hypothalamic

s u p ra optic nucleus , para v e n t ric u la r n u c le u s ,
hippocampus  and the dorsal motor nucleus  o f the

v a g u s  nerve[28]. In the CSF, OT is  normally presen t
at concentrations  of 10-50 pM, and its  half-life is 

much longer (28 min ) t h an in the blood (1-2 min). In 

humans  and in monkeys , a circadian rhythm in the 

OT co n c entrations  in the CSF has  been found with
peak values  at midday.

Gluco corticoids  have also been reported to
modulate cerebral OT receptor varies  across  species
not only in its  dis tribution but also  in its  regional

regulation by gonadal s teroids . For example, es trogen
increased OT  receptor binding in the rat brain but

reduced OT receptor bo n d ing in the homologous
regions  of the mouse brain[1,25,33,18].

On the other hand, in spite of the relation ships
frequently observed between these psychic disorders

and s t ress , involving the hypothalamic-pituitary-
adrenocortical axis  oxytocin app e a rs  to reduce

corticos terone/cortisone level, and increases  CCK 

level secretion[30]. As  a matter of fact, oxytocin

centrally adminis tered in ma le  mice/rats  affect the
plasma corticos terone le v e l induced by i.c.v.

injection; this  mo d a lit y  o f in je c t io n  like ly
corresponding to a s trong s tress .

Taken together, the behavioral responses  to i.c.v.
injections  o f oxytocin described in the present s tudy

give some functional s ignificance to the presen c e  o f
o xytocin and its  receptor in the central nervo u s

system. Several s tudies  have localize d oxytocin
bind in g  s ites  in the cerebral cortex, amygdala,

hippocampus , nucleus  a c cumbens , thalamus , and
s triatum the s e  regions  are known to be involved in

mood disorders  such as  anxie t y and depress ion.
Oxytocin is  als o  re p o rted to be present in
hypothalamu s  p la ys  a role in the control of feeding,

thirs t and several s tudies  have identified the presence
of OT receptor in specific nuclei of s pinal cord

ventral horn associated with motor function. Oxytocin
receptors  are also predominantly expressed in motor

neurons  of the brain s tem and spin a l cord indicating
a poss ible role of oxytocin in the c o n t rol of

neuromuscular functions  and locomotor activity.
On the bas is  o b t a in ed from this  s tudy and

previous  s tudy we propose that i.c.v. adminis tration
of oxytocin, will acts  on OT rece p tors  present in

hypothalamus , limbic sys tem, basal ganglia, brain
s t e m a n d  s p inal cord and activates  central

oxytocinergic sys tem as  well mimic dop a minergic

3sys tem and follows  IP / DAG pathway, releas ing

calcium and activating nitric acid sys tem, HPA axis ,
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central transmitter release, and  modulates  neuronal

firing at the doses  selected in this  s tudy, this  may be
involv e d  centrally in regulating behavior of poking,

ambulatory movement in male mice and anxio ly t ic,

fearless  behavior in male rats . At higher level o f
oxytocin in CSF may be involved in controlled

ambulatory movement sugges ting hy p eractivation of
HPA axis , dopaminergic sys tem, limbic sys tem and

s ignal neurons . This  s tudy supports  the earlier s tudies
on involvement of oxytocinergic sys tem in behavior

regulation.
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