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ABSTRACT
In order to determine the effect of GABAB receptor antagonist, CGP 55845 {3-N [1-(S)-(3,4dichlorophenyl)ethyl]amino-2-(S)-hydroxypropyl-P-benzyl-phosphinic acid} on the selective aspects of male albino
mice behavior, present study was designed consisting of series of neurological (Rota rod, Open field, Morris Water
Maze, Light and dark transition, Elevated plus maze and Novel object) tests. Mice were intraperitoneally injected
with 1mg CGP 5584/ Kg body weight/ ml of Dimethyl Sulfoxide or with equal volume of saline solution (0.9 %
NaCl) for twelve days. Data analysis for various parameters for rota rod, open field, light and dark transition test,
elevated plus maze and novel object test revealed that the neuromuscular coordination, locomotory and
exploratory behavior of male albino mice was not significantly affected by the CGP 55845 injections (P > 0.05). The
results for Morris water maze (MWM) probe trial 1 indicated that CGP 55845 treated animals took less time and
visited the platform area more frequently than controls indicating improved spatial memory but this affect were
neutralized during probe trial 2 indicating that applied dose of CGP 55845 was unable to induce long term memory
formation in male albino mice. We recommend further studies with higher dose concentration of CGP 55845 to
explore its effect on albino male mice behavior.
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Introduction
Glutamate and gamma-aminobutyric acid (GABA) is
among the most abundant neurotransmitters in our
central nervous system (CNS). Glutamate play role
in excitatory responses while the GABA act as
inhibitory stimuli in CNS (Pearl et al., 2006).
Approximately 30% of neurons in the brain
produces GABA and almost every neuron can
respond to GABA (Rudolph et al., 2001). Action of
GABA is mediated by three types of receptors
GABAA, GABAB, GABAC. They are categorized as fastacting iono-tropic (GABAA and GABAC) and sloweracting metabo-tropic (GABAB) receptors (Bormann,
2000).

GABAB receptors mediate slow inhibitory
transmissions, which appear to be important in
memory, mood and pain (Meldrum and Chapman,
1999). GABAB receptors are metabotropic and
produce many long-lasting changes in neurons,
generally through activation of the Gαi protein
complex, which results in the inhibition of
adenylyl cyclase and decrease in cyclic adenosine
monophosphate
(a
second-messenger)
production, thus inducing long term potentiation
(LTP) and enhancing memory (Morishita et al.,
1990). In the CNS, GABAB receptors are expressed
in the thalamus, cerebellum, hippocampus,
cerebral cortex, dentate gyrus, interpenduncular
nucleus and dorsal root ganglia (Bischoff et al.,
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1999). Therefore, GABAB receptors are known to
be involved in a variety of brain disorders, mental
and emotional states, epilepsy, spasticity
nervousness, depression, gastroesophageal reflux
disease, catatonia, obsessive compulsive disorder,
dependence and pain (Bettler et al., 2004; Bowery
et al., 2002; Chalifoux and Carter, 2011; Couve et
al., 2000; Richter et al., 2012).
Several GABAB receptor antagonists have
been reported to improve cognitive performance
in a variety of animal models (Kerr and Ong, 1992).
CGP 55845, (2S)-3-[[(1S)-1-(3, 4-dichlorophenyl)
ethyl] amino-2-hydro-xypropyl] phosphinic acid, is
a potent GABAB selective antagonist. CGP 55845
was amongst the first reported GABAB receptor
antagonists that were able to cross the blood-brain
barrier and remained active after peripheral
administration (Frostel et al., 1992). The
mechanism of action for CGP55845 involves
decreasing the GABAergic tone in the structures it
projects to, most prominently by preventing the
action of GABA at the synapse by occupying the
GABAB receptor on the postsynaptic neuron
(LaSarge et al., 2007).
GABAB receptor antagonist experiments on
laboratory animals, both rodents and primates,
suggested that it enhance learning and memory
but these effects might vary under different
conditions (Frostel et al., 1995). CGP 5584, is
known to be responsible for memory improvement
and consciousness in rats (Hernandez et al., 2006)
but limited information is available regarding its
affects in albino mice. Aim of the present study was
to demonstrate the effect of CGP 55845, a GABAB
receptor
antagonist,
on
neuromuscular
coordination,
exploratory
and
locomotory
behaviour as well as on learning and memory
formation in male albino mice, if any.
Methods
Subjects
Seven-week-old male albino mice were used as
experimental subjects. The breeding pairs of mice
were obtained from Zoology Department,
University of the Punjab, Lahore. They were
provided with standard mouse diet and water,
housed in small rodent cages filled with wood
chips and kept at Bio Park in Bahauddin Zakariya
University Multan, Pakistan. Temperature of room
was maintained at 22 ± 1°C and the light/dark
rhythm was 14:10 hours. Rooms were enlightened
with an artificial light that has an intensity of 200
Watt. All the experimental procedures and mouse
handling protocols were approved by the ethical
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committee of Institute of Pure and Applied Biology,
Bahauddin Zakariya University, Multan (Pakistan).
Experimental design
On postnatal days 22, male mice were separated
from their parents and housed individually and fed
on the normal rodent chew. During the seventh
week of their life, accordingly to body weight, each
mouse received intraperitoneal injection of 1mg
CGP 55845 (GABAB receptor antagonist)/ Kg body
weight/ ml of solvent for 12 days, thirty minutes
before the start of experiment while the control
animals received saline solution (0.9% NaCl) as per
their body weight.
Rota rod
The rota rod apparatus comprised of locally
manufactured rotating drum with uniform
acceleration of 40 rpm to test the neuromuscular
coordination and balance and in male albino mice.
Each mouse was given three training trails before
test. During the test, each had three trails and
average time on the rotating drum was considered
for analysis following Gillani et al. (2014b).
Open field
Exploratory behaviour of male albino mice was
observed in an arena by using a computational
tracking system Any Maze (Stoeling, USA) for 10
minutes. Parameters including total distance
covered, mean speed, time mobile, time immobile,
mobile episodes, immobile episodes, maximum
speed and rotations, (clockwise and anti clockwise
rotations) were considered according to Zahra et
al. (2014).
Morris water maze (MWM)
The apparatus consists of a circular pool (76cm
depth, 122cm diameter) in which mice were
trained to swim to locate an unseen platform (1.5
cm beneath surface of water) that could be located
merely by identifying the distal extra-maze cues of
different colors and dimensions attached to the
walls of the pool. Throughout the experiment
shades and dimensions of iconic cues were kept
constant. Water temperature was sustained at 21 ±
1°C. A computerised tracking/image analyzer
system (video camcorder, add link Barcelona)
attached to computational tracking system: Any
Maze (Stoeling, USA) divided the spherical pool in
four equal quarters (compass locations: NE, NW,
SW and SE). The platform occupied the middle area
in the SE quadrant throughout the experiment.
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The training phase comprised of 16 trials: Each day
consist of 4 training trials per day for 4 days with
an inter-trial interval of 30 mins. Mice were
discharged at random in a way that their heads
remained towards the wall of the pool from the
four compass positions and were given 120 sec to
move in water and trace the platform. If after 120
sec mice failed to trace the platform, mice were put
on the platform by hand and allowed to stay there
for 30 sec. The time to reach the platform, time
immobile throughout the test, time mobile and
mean speed was considered.
After the acquisition phase, mice had two
probe trials, one on 5th day and second on 12th day
for analysis of spatial memory and long term
potentiation (LTP). The probe trials were carried
out in the absence of platform inside the pool.
From the start point of NE quadrant, mice were
discharged and were allowed to move freely in
water for 1 min. The pathway exercised by mice
throughout swimming was followed and analyzed
for the fraction of distance to reach platform, time
mobile, time immobile, total latency, average speed
was recorded according to Kipnis et al. (2004).
Elevated plus maze
The elevated plus maze apparatus comprised of
two closed arms (Length 25 x Width 5 x Height 16
cm) across from each other and vertical to two
open arms (Length 25 x Width 5 x Height 0.5 cm)
joining a platform (Length5 x Width 5 x Height 0.5
cm ) in the centre making a “+” sign. A mouse with
its head towards the closed arms was positioned
on the platform in the central area of the maze.
Mice were given 5 min to move about the maze.
Each mouse had one trial. The entrances into the
closed and open arms, and the time consumed in
both arms, head dipping, urination and defecation
were counted during a five-minute test trial with
the help of mouse tracking software (Anymaze,
USA). The entries in-the open-arm and time that is
consumed in the open arms were used to indicate
anxiety Kulkarni, (2002).
Light and Dark Transition Test
The light and dark transition test apparatus
comprised of plywood box (Length 45 x Width 27 x
Height 27 cm) and divided into two chambers that
are linked by a small opening (Height 7.5 x Width
7.5 cm) situated at floor altitude in the center of
the wall that divided the two chambers. The base
of the box was separated into 9 x 9 cm squares and
was covered with Plexiglas. The small
compartment of the box (Length 18 x Width 27
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cm) was colored black and the larger chamber
(Length 27 x Width 27 cm) was painted white.
Both chambers were covered with lids of clear
Plexiglas. Mice were carried into the test room in
their home cages and positioned in the middle of
the white chamber with their heads towards the
opening and were let free to search the chambers
for 5 minutes. An observer sitting quietly recorded
the behavior of the animals (transition frequency,
rearing frequency, stretch attends frequency, time
spend in dark portion and time spend in light
portion, urination and defecation) in the box
(Bourin and Hascoet, 2003; Bouwknecht and
Paylor, 2002).
Novel Object Recognition Test
The test was carried out in the open field box.
Testing consisted of two trials for each mouse. In
the trial 1, two objects (A and B) were positioned
in diagonal corners opposed to each other. The
mouse was carried from its home cage and
released in the middle of the open field area. Each
mouse was allowed to search both the object and
area for 5 min. The behavior such as line crossing,
rearing, stretch attend reflex, approaches to object
A and B, time spent with object A and B were
recorded. At the end of the trial the animal was
taken out from the apparatus and put back to its
cage. After a 20 min inter-trial gap the mouse was
again positioned in open field for trial 2. The arena
this time had the common object (B from trial 1) in
the similar position as trial 01 and a novel object
(N) instead of object A. The same behavior
recorded in trial 1were recorded for 5 min in trial
2 in order to compare the novel object recognition
ability of mice (Podhorna and Brown, 2001).
Statistical Analysis
All the data is presented as mean ± standard error
(SE) of mean. For analyzing results, Minitab 16
(Minitab, Inc.), statistical package was used. 2
sample t-tests was used for the comparison of
various parameters of rota rod, open field, Morris
water maze test, light and dark transition test,
elevated plus maze and novel object recognition
test between CGP 55845 and saline injected male
albino mice.
Results
Rota Rod
Results of rota rod test showed that the time
consumed on rotating rod by male albino mice
injected with CGP 55845 was non-significantly (P =
0.3) lower than mice treated with saline solution
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demonstrating that CGP 55845 had no influence on
neuro-muscular coordination of male albino mice
(Fig. 1).

Dark and Light Box Test
Analysis of the results revealed that all the studied
parameters
(transition
frequency,
rearing
frequency, stretch attend frequency, time in light,
time in dark, urination and defecation) remained
unaffected when compared between the CGP
55845 and saline injected animals indicating that
CGP 55845 treatment did not affected the
exploratory behaviour in mice (Table 2).
Table 2. Comparison of results between CGP 55845 and saline treated
mice in Light and Dark test.
CGP 55845
Parameters
Saline treated
P- Value
Treated
Line cross
13.2 ± 0.5
14.0 ± 1.1
0.7
Rearing frequency
1.3 ± 0.2
2.3 ± 0.3
0.13
Stretch attend frequency
13 ± 0.1
1.2 ± 0.4
0.83
Time in dark (Sec)
195.8 ± 5.8
199.5 ± 9.6
0.85
Time in light (Sec)
104.2 ± 5.8
100.5 ± 9.6
0.85
Urination
0.0 ± 0.0
0.2 ± 0.1
#
Defecation
0.8 ± 0.3
0.2 ± 0.1
0.23
P > 0.05 = Non significant; # = value cannot be calculated
N = 10 for both treatments. Values are expressed as mean ± standard
error of mean. P-values indicate the results of 2 sample t-test

Figure 1. Comparison of rota rod test results between the GABAB
receptor antagonist (CGP 55845) and saline treated male albino mice.
Data is expressed as mean ± standard error. P-value indicates the results
of 2 sample t-test

Open Field
Results of open field test revealed that although
GABAB receptor antagonist injected male albino
mice were more mobile and remained immobile
for less time but all other studied parameters had
higher values for saline treated male albino mice
though the difference in test performance did not
reached the statistical significance for any of the
parameters studied (Table 1) representing that
exploratory and locomotory conduct of male albino
mice stayed unaltered upon the GABAB receptor
antagonist treatment.
Table 1. Comparison of Open field test parameters between GABAB
receptor antagonist and saline treated mice.
Saline
CGP 55845
PParameters
Treated
Treated
Value
(N= 10)
(N= 10)
Total Distance (m)
19.71 ± 1.1
18.0 ± 0.7
0.52
Mean Speed (m/Sec)
0.03 ± 0.001
0.03 ± 0.001
0.51
Time mobile (Sec)
412.8 ± 13.7
437.8 ± 9.5
0.46
Time immobile (Sec)
187.2 ± 13.7
162.2 ± 9.5
0.46
Mobile episodes(Sec)
34.2 ± 2.4
31.9 ± 1.1
0.67
Immobile
episodes
33.4 ± 2.5
31.1 ± 1.1
0.68
(Sec)
Max speed (m/Sec)
0.3 ± 0.01
0.3 ± 0.01
0.2
Rotations
21.8 ± 0.9
19.3 ± 0.7
0.29
Clockwise rotations
10.9 ± 0.8
9.3 ± 0.6
0.42
Anti clockwise rotation
10.9 ± 0.7
10 ± 0.5
0.6
P > 0.05 = Non significant
N = 10 for both treatments. Values are expressed as mean ± standard
error of mean. P-values indicate the results of 2 sample t-test
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Novel Object Test
Results for novel object test trial 1 indicated that
the time spend with object A (P = 0.03) and object
B (P = 0.01) were significantly different when
compared between the two treatments with
control mice spending more time with both objects
than CGP 55845 treated male albino mice
indicating better exploratory behaviour. While all
other parameters remained unaffected when
compared between the two treatments (Table 3A).
Table 3A. Comparison of results between the GABAB receptor
antagonist (CGP 55845) and saline treated male albino mice in the
novel object test (Trial 1).
Saline
CGP 55845
Parameters
P- Value
treated
Treated
Line cross
17.7 ± 1.4
23.7 ± 1.2
0.09
Stretch attend reflex
1.7 ± 0.2
4.8 ± 1.5
0.27
Approaches object A
6.7 ± 0.5
4.5 ± 0.8
0.22
Approaches object B
10.2 ± 0.8
7.0 ± 0.8
0.12
Time object A (Sec)
28.8 ± 1.9
15.5 ± 2.4
0.03*
Time object B (Sec)
52.3 ± 4.9
21.4 ± 3.7
0.01**
P > 0.05 = Non significant; P < 0.05 = least significant (*); P < 0.01 =
Significant (**)
N = 10 for both treatments. Values are expressed as mean ± standard
error of mean. P-values indicate the results of 2 sample t-test

Results for novel object test trial 2 indicated that
all the parameters varied non significantly when
compared between GABAB receptor antagonist and
saline injected mice although there was a trend
that control mice visited more frequently the novel
object as compared to CGP 55845 injected mice
(Table 3B).
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Table 3B. Comparison of results between (CGP 55845) and saline
treated mice in the novel object test (Trial 2).
Saline
CGP 55845
PParameters
treated
Treated
Value
Line cross
8.6 ± 1.4
10.3 ± 2.6
0.73
Stretch attend reflex
2.0 ± 0.3
0.8 ± 0.2
0.1
Approaches
object
3.1 ± 0.5
3.3 ± 0.6
0.9
novel
Approaches object B
6.7 ± 0.7
3.1 ± 1.0
0.75
Time object novel (Sec)
16.9 ± 2.9
16.8 ± 4.5
0.99
Time object B (Sec)
16.3 ± 3.2
10.4 ± 3.9
0.5
P > 0.05 = Non significant
N = 10 for both treatments. Values are expressed as mean ± standard
error of mean. P-values indicate the results of 2 sample t-test

Elevated Plus Maze Test
Results for the elevated plus maze test indicated
that all the studied parameters remained unaltered
upon comparison between CGP 55845 and saline
injected mice (Table 4). Overall CGP 55845 treated
animals performed better as they covered more
distance (P = 0.3), with higher mean speed (P =
0.3), were mobile for long time (P = 0.4), with
lower urination and defecation frequency than
control mice indicating better exploration of plus
maze arena.
Table 4. Comparison of results between (CGP 55845) and saline
treated mice in the elevated plus maze test.
Saline
CGP 55845
P
Parameters
treated
Treated
Value
Distance (m)
8.6 ± 0.9
20.1 ± 9.6
0.31
Mean Speed (m/Sec)
0.02 ± 0.003
0.06 ± 0.03
0.31
Time mobile (Sec)
174.8 ± 11.3
192.5 ± 16.6
0.43
Time immobile (Sec)
125.1 ± 11.3
107.5 ± 16.6
0.43
Mobile episodes
16 ± 1.4
13.8 ± 1.5
0.35
Immobile episode
15.6 ± 1.3
13.3 ± 1.4
0.29
Max speed (m/Sec)
9.0 ± 1.02
8.8 ± 1.6
0.94
Rotations
0.2 ± 0.03
1.02 ± 0.4
0.19
Clockwise rotations
8 ± 1.5
6.8 ± 1.1
0.58
Anti clockwise Rotation
4.1 ± 0.8
4 ± 1.0
0.91
Urination
0.1 ± 0.1
0±0
#
Defecation
1.3 ± 0.8
0.1 ±0.1
0.25
Head dipping
8.1 ± 1.8
9 ± 3.1
0.84
P > 0.05 = Non significant; # = value cannot be calculated
N = 10 for both treatments. Values are expressed as mean ± standard
error of mean. P-values indicate the results of 2 sample t-test

Morris Water Maze
During the acquisition phase the total distance
travelled was significantly different between CGP
55845 treated and untreated male albino mice on
training day 3 when GABAB receptor antagonist
treated mice travelled significantly lower (P =
0.02) distance as compared to control mice
(Supplementary Fig 1A).The parameter time
mobile had interesting variations during
acquisition phase. This parameter was significantly
different on training day 1 (P = 0.03) when CGP
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55845 treated mice were more active while the
situation was opposite on last training day (P =
0.04) when saline treated animals were more
mobile indicating a decreasing trend in neuro
muscular coordination of CGP 55845 treated male
albino mice (Supplementary Fig 1B). Time
immobile had complementary results to the
parameter time mobile during the training days.
This parameter was only significantly different on
training day 3 (P = 0.004) when CGP 55845 treated
mice were immobile for longer time then control
group. The parameter varied not significantly
between the two treatments on remaining training
days with an overall trend that mobility of CGP
55845 treated mice was decreasing over time
(Supplementary Fig 1C). The parameter latency to
reach platform remained unaffected throughout
the training session (Supplementary Fig 1D).
The results for the probe trial 1 indicated
that the CGP 55845 had lower latency (P = 0.11),
covered more distance (P = 0.05) (Fig 2) with
lower speed (P = 0.81) and had visited the
platform area more frequently (P =0.84) then
saline treated male albino mice indicating an
overall effect of spatial memory enhancement.
The results of the probe trial 2 indicated
that the effect of CGP 55845 for memory
enhancement were temporary as the CGP 55845
treated mice covered more distance (P = 0.32),
with less speed (P = 0.39) and visited the platform
area lesser then saline treated male albino mice (P
= 0.38).
Comparison of swim patterns used
throughout the trails by saline treated male albino
mice indicated that direct approaches to the
platform increased while focal incorrect
approaches decreased over time indicating
memory formation but at the same time increasing
trend of wall hugging was also observed in these
animals (Supplementary Fig 2A). On the other
hand CGP 55845 treated male albino mice had
improved focal search and decreased wall hugging
strategies but direct approaches were decreasing
while incorrect focal search for platform was
increasing over time indicating overall poor
memory formation in GABAB receptor antagonist,
CGP 55845 treated male albino mice
(Supplementary Fig 2B).
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Supplementary Figure 1. Comparison of results between the GABAB receptor antagonist (CGP 55845) and saline treated male albino mice for
the parameter A. distance travelled to reach platform, B. time mobile, C. time immobile during training session and D. latency to reach platform
area during the acquisition phase of Morris Water Maze test.
Data is presented as mean ± standard error of mean. P-value indicates the result of 2 sample t-test

27

Figure 2. Comparison of results between intraperitoneally CGP 55845 and saline injected male albino mice for the latency to reach platform area
(Sec) (A and C) and number of entries in platform area (B-D) during Morris Water Maze probe trial 1 and 2.
P-value represents the results of 2 sample t-test
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Supplementary Figure 2. Comparison of results for swim strategies
during training days in Morris Water Maze following intraperitoneal
injection of A. saline B. GABAB receptor antagonist (CGP 55845) for 12
days in male albino mice
Acquisition phase, Female Albino Mouse (CGP 55845 Treated)

Discussion
GABA, the inhibitory neurotransmitter γaminobutyric acid, is richly distributed throughout
the central nervous system of vertebrates (Hollis
and Boyd, 2005). Pre-synaptic activation of GABAB
receptor inhibits neurotransmitter release through
decrease in Ca+2 conductance, blockade of these
receptors enhances hippocampal signaling (Sherif,
1994). Hippocampal GABAB receptors activation in
post-synaptic terminal activation enhances K+
conductance and activates CREB2, a transcription
factor that regulates the memory suppressor gene
(Bettler et al., 2004; Emson et al., 2007).
GABAB antagonists are known to have
antidepressant activity (Cryan and Kaupmann,
2005) and are reported to play role in cognition
improvement (Froestl et al., 2004) by inhibiting
the mechanism that suppresses memory (Helm et
al., 2005; Kandel et al., 2000). It was reported that
GABAB antagonists elevates the levels of the brain-
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derived neurotrophic factor (BDNF) in the
hippocampus that is needed to bring normal
cognition (Heese et al., 2000; Helm et al., 2005).
Suppression of GABAB receptors restores the short
and long-term forms of memory (Egan et al., 2003).
Enhancement of long and short-term memory
indicates that GABAB receptor antagonists may act
by enhancing long-term synaptic plasticity
(Mombereau et al., 2004).
In this study, we have reported the impact
of CGP 55845, GABAB receptor antagonist, on the
behaviour of the male albino mice through their
performance in different neurological test batteries
i.e. Rota rod, Open field, Morris water maze,
Elevated plus maze, Light and dark transition test
and Novel object test.
Rota rod is widely used to test the balance
and neuromuscular coordination (Helm et al.,
2005). Our results indicated that time spent on
rota rod by mice treated with CGP 55845 was
lower than mice treated with saline solution (P =
0.3) indicating that CGP 55845 had no influence on
neuro-muscular coordination of mice (Fig. 1). This
result is in accordance with Olpe et al. (1990) and
Gillani et al. (2014a) who had demonstrated that
GABAB receptor antagonist is not able to induce
effects on motor execution throughout the rota rod
experiments. Our findings are conflicting to
Malcangio et al. (1991) who had reported that
throughout the rota rod test GABAB receptor
antagonist, CGP 35348, had antagonized the
baclofen evoked motor incoordination in rats. The
contradiction is probably due to the different
GABAB receptor antagonist used and experimental
design of the two studies.
While analyzing the exploratory and
locomotory behavior of male albino mice through
open field test, our results indicated all the studied
parameters did not reached the statistical
significance when evaluated among the two
treatments indicating that locomotory and
exploratory behavior of male mice remained
unaltered after CGP 55845 treatment. Our findings
are in accord with that of Partyka et al. (2007) who
had demonstrated that GABAB receptor antagonist
did not influenced the exploratory behavior in
mice. Our results are also in accordance with
Gillani et al. (2014a). Who had reported that there
was no effect of GABAB receptor antagonist, CGP
35348, supplementation on the studied open field
parameters in male albino mice.
To examine learning that depends on
hippocampus, involving acquisition of spatial
memory and learning in mice, the Morris Water
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Maze (MWM) was applied. Analysis of result
indicated that during the acquisition phase the
total distance travelled (P = 0.02) was significantly
different between the CGP 55845 and saline
treated mice with CGP 55845 treated male albino
mice traveled significantly lower on training day 3
as compared to saline treated male albino mice
that covered more distance to reach platform
(Supplementary Fig 1) indicating the increased
spatial learning in CGP 55845 treated male albino
mice. Evaluation of result for mobility during
training phase between saline and CGP 55485
injected male albino mice revealed considerable
difference on first day (P = 0.03) when CGP 55845
treated male albino mice were more active
(Supplementary Fig 1) but that mobility decreased
with time on other training days indicating a
decreasing trend in neuromuscular coordination of
CGP 55845 mice. Our results are in accord with
Gillani et al. (2014a) who demonstrated that saline
treated male albino mice remained active for
longer time and covered more distance in MWM
than the GABAB receptor antagonist treated male
albino mice. Results of time immobile (P = 0.004)
indicated that this parameter remained
significantly different on training day 3 with CGP
55845 treated male albino mice remained
immobile for longer time (Supplementary Fig 1)
indicating the overall trend that mobility of
CGP55845 treated was decreasing over the period
of time. So our results revealed that CGP 55845
had enhanced the learning and memory but not the
neuromuscular coordination in male albino mice.
These findings are in accordance with that of
Forestl et al. (2004) and Gillani et al. (2014a) who
had reported that CGP 35348 is able to improve
learning and memory in mice.
Results of the probe trial 1 indicated that
CGP 55845 treated male albino mice had lower
latency but covered more distance to reach hidden
platform with lower speed and had visited the
platform area more frequently then saline treated
male albino mice indicating an overall positive
effect on spatial memory enhancement. Our results
are in accord to Gillani et al. (2014a) who had
demonstrated that CGP 35348, treatment led to the
improved learning in male albino mice. Results of
probe trial 2 indicated that the effect of CGP 55845
in memory enhancement in male albino mice were
temporary as they covered more distance to reach
platform with less speed and visited platform area
lesser than saline treated male albino mice
indicating there is no effect of CGP 55845
treatment on long term memory. Our findings are
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contradictory to those of Forestl et al. (2004);
Gillani et al. (2014a); Chan et al. (2006) and who
had reported that CGP 35348 was able to improve
learning and memory in test of learning and
perception functions and LTP formation in mice.
The contradiction in the results can be justified by
the fact we are comparing two different GABAB
receptor antagonists having different mechanism
of action. In above mentioned studies CGP 35348
was used that is capable of blocking post synaptic
GABAB receptors which results in enhancing the
memory retention and LTP formation [10].While
we have used CGP 55845 that affects the
functioning of presynaptic GABAB receptors
leading to the learning and memory formation but
cannot play role in memory retention (Fukuda et
al., 1993).
Analysis of search strategies used by mice
during navigation helped us to explain further
behavioral nature of the cognitive status of the
mice in MWM test. Comparison of swim strategies
used during training days by CGP 55845 treated
male albino mice indicated improved focal search
and decreased wall hugging strategies but direct
approaches were decreased while incorrect focal
search for platform increased over time that
indicated over all poor memory development in
GABAB receptor antagonist injected mice. Our
results are contradictory to the findings of Gillani
et al. (2014a) who had reported that GABAB
receptor antagonist, CGP 35348, had more
pronounced effects on learning and memory of
male albino mice (Supplementary Fig 2).
Results for Dark and Light Box test exposed
that all the parameters studied, when evaluated
among the two treated groups, remained
unaffected indicating that GABAB receptor
antagonist, CGP 55845, had no effects on the
exploratory behavior in male albino mice (Bischoff
et al., 1999). Our results are in accord with
Mombereau et al. (2004) who had demonstrated
that the GABAB receptors was unable to change
anxiety-associated conduct in the light-dark box.
Results for novel object recognition test
indicated that the CGP 55845 treated male albino
mice spent significantly less time with object A (P =
0.03) and object B (P = 0.01) in trial 1 as compared
to saline treated male albino mice indicating poor
exploratory behavior [Table 3A-B]. Our results are
in accord with Kleschevnikov et al. (2012) who
showed that CGP 55845 had no influence on
memory of novel object recognition in mouse
model of Down’s syndrome.
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Elevated plus maze was employed as model for
evaluation of learning, memory and exploratory
behavior. Results of elevated plus maze indicated
that over all CGP 55845 treated mice performed
better as they covered more distance, with higher
mean speed, remained mobile for longer time, with
more rotations and head dips with lower urination
and defecation frequency than control mice that
indicated better exploration of elevated plus maze
but none of these parameters reached the
statistical significance (Table 4). Our findings are
in accord with the findings of Zarrindast et al.
(2001) where GABAB receptor antagonist, CGP
35348, was reported to improve performance of
rats in the elevated plus-maze test.
It is concluded that (1 mg/ ml of solvent/
Kg body weight) of CGP 55845, is unable to
enhance the neuromuscular co-ordination in mice.
It did not affect the locomotory and exploratory
behaviour in CGP 55845 injected mice during open
field, light and dark transition test, novel object
recognition test and in elevated plus maze. CGP
55845 treated mice showed developed spatial
memory in Morris water maze in contrast to saline
injected controls in probe trial 1but in probe trial
2, for nearly all the parameters studied, the
distinction did not reached the statistical
significance representing that CGP 55845 was
most effective at presynaptic sites, it is not able to
enhance the formation of long term memory in
male albino mice. The dosage of GABAB receptor
antagonist (CGP 55845) used in current study
(1mg/ ml of solvent/ Kg body weight) is possibly
too small for male albino mice as only few
parameters of a variety of neurological tests were
influenced at this concentration. Application of
high dose of CGP 55845 is recommended to
demonstrate its effects on long term potentiation
and behaviour.
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