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Reported	  Findings

Ayala et al., 2009 Adult C57BL/6 mice Morris water maze CDPPB (10mg/kg i.p.) or ADX47273 (10mg/kg 
i.p.) 20min prior to testing.

Both CDPPB and ADX47273 (10mg/kg) improved 
hippocampal LTP and LTD, hippocampal 
dependent learning, performance in the Morris 
water-maze. Acquisition criteria met faster with 
ADX47273.

Balschun et al., 2006 Adult Wistar rats Open field, Y-maze spatial 
alteration learning

DFB (0.2µmol i.c.v.) immediately after training 
and 30min prior to testing.

DFB (0.2µmol) increased spatial alternation 
retention and hippocampal dependent learning. 
There were no behavioural side effects.

Locomotor activity Pretreatment with CHPG (1 or 5 nmol i.c.v.), OR 
DFB (8 or 40nmol i.c.v.) 5min prior to ketamine 
(20mg/kg i.p.). Tested immediately.

Reversal of locomotor hyperactivity with CHPG 
(5nmol) and DFB (40nmol).

Rotarod Pretreatment with CHPG (1, 5, 50 nmol, i.c.v.) or 
DFB (8, 40nmol, i.c.v.) followed by ketamine 
(20mg/kg i.p.).

CHPG (5 and 50nmol) reduced ketamine-induced 
motor incoordination. DFB (at 40nmol) 
attenuated ketamine-induced motor 
incoordination.

PPI Pretreatment with CHPG (5 and 50nmol i.p.) or 
DFB (40 and 100nmol i.p.) followed by ketamine 
(20mg/kg i.p.).

No effect of CHPG (5nmol) on ketamine-induced 
PPI deficit, but PPI deficit reversed by CHPG 
(50nmol). DFB did not affect ketamine-induced 
PPI (at any dose).

Novel object recognition 
tests

Pretreatment with CHPG (1, 5 nmol, i.c.v.) or DFB 
(8, 40nmol, i.c.v.) followed by ketamine 
(20mg/kg i.p.).

Pretreatment with DFB (40nmol) and CHPG (1 
and 5nmol) significantly attenuated the ketamine-
induced cognitive deficits.

Parametric deficit protocol: CDPPB (0.16, 2.5, 10, 
40mg/kg i.p.), ADX47273 (0.16, 0.63, 2.5, 10 or 
40mg/kg i.p.) or vehicle were administered 
30min prior to testing. 

CDPPB (significant at 2.5 and 10mg/kg) and 
ADX47273 (significant at 2.5mg/kg) enhanced 
social novelty discrimination.

Parametric deficit protocol interactions: 
Pretreatment with MK-801 (0.08mg/kg s.c.) or 
MPEP (2.5 or 10mg/kg i.p.) 45 minutes prior to 
testing, followed by CDPPB (10mg/kg i.p.) 
administered 30min prior to testing.

MK801 and MPEP blocked novelty discrimination 
enhancement by CDPPB at all doses.

Microinfusion study: rat brains were bilaterally 
infused (0.5µL/min for 2min) with CDPPB 
(prefrontal cortex: 0, 0.63, 2.5 or 10µg/side; 
striatum: 2.5µg/side) 10min prior to testing.

CDPPB dose-dependently modified the 
discrimination ratio in the PFC (significant at 
2.5µg/side) but not the striatum.

Pharmacological deficit protocol: Pretreatment 
with CDPPB (10mg/kg i.p.) administered 45min 
prior to testing, MK-801 (0.08mg/kg s.c.) or 
vehicle, 30min prior to testing.

MK-801 significantly reduced discrimination ratio, 
which was reversed by CDPPB.

Male Wistar rats (perinatal 
to adulthood)

Chronic PCP study: Pretreatment with PCP 
(10mg/kg s.c.)  on PN 7, 9 and 11. Rats were 
subsequently treated with CDPPB (10mg/kg i.p.) 
daily on PN35-46 (adolescence) or PN70-81 
(adulthood).

Chronic adolescent, but not adult, CDPPB 
treatment was able to prevent PCP-induced 
deficits in social novelty discrimination.

Male Wistar rat  (perinatal 
to adulthood)

Acute PCP study: rats treated by PCP protocol 
above. At 8-10 weeks of age, rats were 
administered either CDPPB (0.63, 2.5, 10mg/kg 
i.p.), ADX47273 (0.16, 0.63, 2.5, 10mg/kg i.p.) 
or vehicle 30min prior to testing.

CDPPB (10mg/kg) and ADX47273 (2.5mg/kg) 
significantly reversed PCP-induced deficits in 
social novelty discrimination.

Darrah et al., 2008 Adult male Sprague-Dawley 
rats

Set-shift  performance task Pretreatment with MK-801 (3µg/hemisphere i.c.v. 
or 0.1mg/kg i.p) 40min prior to testing followed 
by CDPPB (3 or 10mg/kg i.p.) 20min prior to 
testing.

CDPPB (3 and 10mg/kg i.p.) reversed MK-801-
induced deficits.

Fowler et al., 2011 Adult male Sprague-Dawley 
rats

Inhibitory avoidance or 
conditioned taste aversion 
task

Co-administration of CDPPB (3 or 10mg/kg s.c.) 
and MK-801 (0.2mg/kg i.p.) 20min prior to 
testing.

CDPPB (at 3mg/kg, but not 10mg/kg) attenuated 
hyperactivity and learning deficits induced by MK-
801.

Adult male Sprague-Dawley 
rats

Acute PCP model: rats treated with PCP 
(2.5mg/ml/kg s.c.) 120min prior to testing. 
LSN2463359 (2.5mg/ml/kg p.o.) administered 30 
minutes prior to testing.

No effect of LSN2463359 on PCP-induced deficits.

Male Sprague-Dawley rats 
(perinatal to adulthood)

MAM model: Dams were dosed with MAM 
(22mg/ml/kg i.p.) or vehicle on E17. Male 
offspring  tested at 3 months of age. 
LSN2463359 (2.5mg/ml/kg p.o.) administered 30 
minutes prior to testing.

Reversal of MAM-induced learning deficits by 
LSN2463359.

NMDAR-antagonist induced 
hyperlocomotion

Pretreatment with LSN2463359 (3, 10, 30mg/kg 
p.o.) 60min prior to doses of either PCP (5mg/kg 
s.c.) or SDZ 220,581 (5mg/kg s.c.).

LSN2463359 did not strongly attenuate any form 
of NMDAR antagonist-induced locomotor 
hyperactivity.

Instrumental responding (VI 
30 schedule)

Pretreatment with LSN2463359 (1, 2.5 or 
5mg/kg p.o.) 30min prior to either PCP 
(2.5mg/kg s.c.), SDZ 220,581 (2mg/kg s.c.), MK-
801 (0.05mg/kg s.c.) or Ro 63-1908 (2.5mg/kg 
s.c.). Tested 30min after last dose.

LSN2463359 had no effect alone. LSN2463359 
(2.5 and 5mg/kg) reversed SDZ 220,581 and Ro 
63-1908 induced deficits, but not PCP or MK-801.

Discrimination and reversal 
learning

Pretreatment with PCP (2.5mg/kg s.c.) or SDZ 
220,581 (3mg/kg s.c.) 90min prior to 
LSN2463359 (2.5mg/kg p.o.) 30 min prior to 
testing.

LSN2463359 attenuated reversal learning deficits 
induced by SDZ 220,581 but not PCP.

Table	  2.	  Summary	  of	  mGluR5	  PAM	  Behavioural	  Studies

Chan et al., 2008 Adult male NMR1 & ICR 
mice

Social novelty discrimination Clifton et al., 2012 Adult male Wistar rats

Gastambide et al., 2012 intra/extra dimensional set-
shifting and reversal 
learning

Gastambide et al., 2013 Adult male Listar hooded 
rats



Adult Male Lister Hooded 
rats

Amphetamine induced 
hyperactivity

Pretreatment with LSN2463359 (2.5, 5 or 
10mg/kg p.o.), LSN2814617 (2.5, 5 or 10mg/kg 
p.o), CDPPB (10, 30 or 100mg/kg p.o.), or 
ADX47273 (30,100 or 300mg/kg p.o.) 60min 
prior to amphetamine (2mg/kg s.c.).

CDPPB, LSN2463359 and LSN2814617 both 
reduced amphetamine-induced hyperlocomotion, 
but much less significantly than for haloperidol. 
ADX47273 had no effect.

Adult male Wistar rats Sleep/wake EEG recording Pretreatment with LSN2463359 (2.5, 5 or 
10mg/kg p.o.), LSN2814617 (0.3, 1 or 3mg/kg 
p.o), CDPPB (30mg/kg p.o.), or ADX47273 (100 
or 300mg/kg p.o.) 

Robust dose-dependent wakefulness in the rat 
following treatment with LSN2463359 and 
LSN2814617. CDPPB was without effect at 
30mg/kg, ADX47273 had no effect at 100mg/kg 
but a small significant increase at 300mg/kg.

Adult Male Lister Hooded 
rats

Instrumental responding (VI 
30 schedule)

Pretreatment with LSN2463359 (1, 2.5-3, 5 or 
10mg/kg p.o.) or LSN2814617 (0.1, 0.3, 1, 3 or 
10mg/kg p.o), 60min prior to testing followed by 
SDZ 220,581 (5mg/kg s.c.) administered 30min 
prior to testing.

LSN2463359 (2.5-5mg/kg) and LSN2814617 (1-
3mg/kg) both attenuated NMDAR antagonist-
induced deficits.

Adult Male Lister Hooded 
rats

Delayed-match-to-position 
task

Rats tested weekly with one drug per week: 
LSN2463359 (1, 2.5, 5, 10mg/kg p.o.), or 
LSN2814617 (0.3, 1, 3, 10mg/kg p.o.).

Most prominent effects seen at 10mg/kg 
LSN2814617 and 3mg/kg LSN2463359. DMPT 
overall was not affected (improved or impaired).

Novel object recognition 
tests and retention test 
following acute treatment.

PCP (10mg/kg s.c.) administered for 10 days 
(once daily on days 1–5, 8–12). CDPPB (10 
mg/kg i.p.) 3 days (day 15) after final 
administration of PCP. NORT was performed 24 
hours after final administration, and retention 
test performed 24 hours later.

Single injection of CDPPB (10mg/kg) did not 
improve PCP-induced cognitive deficits.

Novel object recognition 
tests and retention test 
following subchronic 
treatment.

PCP (10mg/kg s.c.) administered for 10 days 
(once daily on days 1–5, 8–12). CDPPB (1.0 or 10 
mg/kg/day i.p.) 3 days (day 15) after final 
administration of PCP for 14 consecutive days 
(once daily on days 15–28). NORT was performed 
24 hours after final administration, and retention 
test performed 24 hours (day 30) later.

Sub-chronic administration of CDPPB at a high 
dose (10mg/kg/day) but not a low dose 
(1.0mg/kg/day) improved PCP-induced cognitive 
deficits. 14 day treatment did not induce 
antipsychotic tolerance.

Locomotor activity Pretreatment with CDPPB (1-10mg/kg s.c.) 
followed by amphetamine  (1mg/kg s.c.)  20min 
prior to treatment.

CDPPB (at all doses) suppressed amphetamine 
induced locomotor deficits in a dose-dependent 
manner.

PPI Pretreatment with CDPPB (3, 10, 30mg/kg s.c.) 
followed by amphetamine (2mg/kg s.c.).

CDPPB (10 and 30mg/kg) reversed amphetamine-
induced PPI deficits.

Lindsley et al., 2004 Adult male Sprague-Dawley 
rats

PPI Pretreatment with amphetamine (2mg/kg s.c.) 
30min prior to testing, subsequent administration 
of CDPPB (3,10,30 mg/kg s.c.) 10min prior to 
testing.

CDPPB (at all doses) reversed amphetamine-
induced deficits in a dose-dependent manner and 
did not effect basal activity.

Amphetamine induced 
climbing

Pretreatment with ADX47273 (10, 30, 100, 
300mL/kg i.p.) 30min prior to apomorphine 
(1mg/kg s.c.) 5min prior to testing.

ADX47273 (300mg/kg) blocked apomorphine 
induced climbing.

PCP/Apomorphine/ampheta
mine induced locomotor 
hyperactivity

Pretreatment with ADX47273 (10, 30, 100mL/kg 
i.p.) 30min prior to apomorphine (1mg/kg s.c.), 
PCP (3mg/kg i.p.) or amphetamine (1mg/kg s.c.) 
5min prior to testing.

ADX47273 (at 100mg/kg) blocked apomorphine, 
PCP and amphetamine-induced locomotor 
hyperactivity.

Cataleptogenic potential ADX47273 (10, 30, 100mL/kg i.p.). ADX47273 did not significantly induce catalepsy 
at any dose.

48-hour delay novel object 
recognition

ADX47273 (0.1, 1, 10, 30, 50mg/kg i.p.) 30min 
prior to testing.

ADX47273 improved recall dose-dependently 
between 1 and 50mg/kg (but not at 0 or 
0.1mg/kg).

Five-choice serial reaction 
time

ADX47273 (10 or 30mg i.p.) 30min prior to 
testing.

ADX47273 (10mg/kg) decreased impulsivity.

Adult male Sprague-Dawley 
rats

Conditioned Avoidance task ADX47273 (10, 30, 100mg/kg) i.p. 30min prior to 
testing.

APD-like decrease in conditioned avoidance 
responding at 30 and 100mg/kg.

Amphetamine induced 
psychomotor activity

Pretreatment with CDPPB (30mg/kg) 30min prior 
to amphetamine (0.75mg/kg), daily for 7 days.

CDPPB (30mg/kg) decreased amphetamine 
psychomotor effects. Did not produced tolerance 
to the anti-psychotic effect in amphetamine 
induced hyperactivity.

CD sleep architecture Pretreatment with CDPPB (30mg/kg) 30min prior 
to amphetamine (0.75mg/kg), daily for 7 days.

CDPPB (30mg/kg) significantly affected sleep 
architecture on day one, however changes were 
absent at day seven.

Rodriguez et al., 2010 Adult male Sprague-Dawley 
rats

Amphetamine induced 
hyperlocomotion

30min habituation, pretreatment with VU0360172 
(10, 30, 56.6, 100mg/kg both orally and i.p.) 
30min prior to amphetamine (1mg/kg s.c.) and 
locomotor activity measured for 60min.

Hyperlocomotion was significantly decreased with 
doses of 30, 56.6 and 100mg/kg i.p. and 56.6 
and 100mg/kg orally.

Rosenbrock et al., 2010 Adult male Wistar rats Ketamine-induced 
hyperlocomotion

Pretreatment with ADX47273 (15, 50, 150mL/kg 
i.p.) 60min prior to ketamine (8mg/kg s.c.) 
immediately prior to testing.

Pre-treatment with ADX47273 at 50 mg/ kg and 
150 mg/kg, but not at 15 mg/kg i.p., significantly 
decreased hyperlocomotion at 5, 10 and 15min 
after ketamine challenge.

Adult male Wistar ratsParmentier-Batteur et al., 
2012

Horio et al., 2012 Young adult (6 weeks old) 
male ICR mice

Adult male CF1 mice

Adult male Long Evan rats

Liu et al., 2008

Kinney et al., 2005 Adult male Sprague-Dawley 
rats

Gilmour et al., 2013



Amphetamine induced 
hyperlocomotion

Pretreatment with ADX47273 (1, 3, 10mg/kg i.p.) 
30min prior to amphetamine (3mg/kg i.p.).

ADX47273 (3 and 10mg/kg) reversed of 
amphetamine-induced hyperlocomotion.

Rearing behaviour Pretreatment with ADX47273 (1, 3, 10mg/kg i.p.) 
30min prior to amphetamine (3mg/kg i.p.).

ADX47273 (all doses) had no effect on rearing 
behaviour.

Spontaneous horizontal 
locomotion

ADX47273 (1, 3, 10mg/kg i.p.). ADX47273 (all doses) had no effect on 
spontaneous locomotion.

PPI Pretreatment with ADX47273 (10, 30, 100mg/kg 
i.p.) 20min prior to apomorphine (0.5mg/kg s.c.) 
10min prior to testing.

ADX47273 (30mg/kg) attenuated deficits of PPI.

Startle response Pretreatment with ADX47273 (10, 30, 100mg/kg 
i.p.) 20min prior to apomorphine (0.5mg/kg s.c.) 
10 minutes prior to testing.

ADX47273 (30 and 100 mg/kg) reduced startle 
amplitude induced by apomorphine.

Catalepsy ADX47273 (1, 3, 10mg/kg i.p.). ADX47273 (10mg/kg) produced very mild 
catalepsy at 90min (but not at 30 or 60min).

Conditioned Avoidance task ADX47273 (3, 10, 100mg/kg i.p.) 30 or 90min 
prior to testing.

ADX47273 (100mg/kg) attenuated the 
conditioned avoidance response.

PCP induced hyperlocomotor 
activity

Pretreatment with ADX47273 (1, 3, 10, 30, 
100mg/kg i.p.) 30min prior to PCP (5mg/kg i.p.).

ADX47273 (all doses) had no significant effect on 
locomotion.

Amphetamine induced 
hyperlocomotion

Pretreatment with MPPA (3, 10, 30mg/kg i.p.) 
30min prior to amphetamine (1mg/kg s.c.).

MPPA (30mg/kg) reversed hyperlocomotion.

Punished response VU0359640 (1, 3, 10, 30mg/kg i.p.) 45min prior 
to testing.

VU0359640 (10 and 30mg/kg) significantly 
increased the punish response.

Adult male CD1 mice MK-801 induced 
hyperlocomotion

Pretreatment with MK-801 (0.3mg/kg s.c.)  
10min prior to CPPZ (3,10,30 µmol/kg s.c.).

CPPZ (10 and 30µmol/kg) reduced MK-801 
induced hyperlocomotion.

Adult male Long Evan rats Conditioned Avoidance task CPPZ (8.25, 27.5, 55, 82.5µmol/kg s.c.) 30min 
prior to testing.

CPPZ (27.5, 55 and 82.5µmol/kg) reduced 
conditioned avoidance dose-dependently.

Stefani and Moghaddam, 
2010

Adult male Sprague-Dawley 
rats

Cognitive set-shifting ability Pretreatment with MK-801 (0.1mg/kg i.p.) 20 min 
prior to CDPPB (10, 30mg/kg i.p.) 20min prior to 
testing.

CDPPB (10 and 30mg/kg) reduced MK-801 
deficits dose dependently.

Uslaner et al., 2009 Adult male Wistar rats Novel object recognition 
tests.

Pretreatment with CDPPB (3, 10, 30 mg/kg i.p.) 
followed immediately by MK-801 (0.3mg/kg i.p.).

CDPPB (3mg/kg) reduced MK-801-induced 
deficits.

Vardigan et al., 2010 Adult male Wistar-Hannova  
rats

Sucrose preference Pretreatment with CDPPB (3mg/kg i.p.) 30min 
prior to MK-801 (0.3mg/kg i.p.) 30min prior to 
testing.

CDPPB (3mg/kg) reduced MK-801-induced 
deficits.

Williams et al., 2011 Rats (type not specified) Amphetamine induced 
hyperlocomotion

Pretreatment with amphetamine (1mg/kg i.p.) 
followed by mGluR5 PAMs 9a, 9b, 9c (structures 
not yet disclosed).

mGluR5 PAMs (30mg/kg) reduced amphetamine-
induced hyperlocomotion.

Zhou et al., 2010 Rats (type not specified) Amphetamine induced 
hyperlocomotion

Pretreatment with VU0364289 (56.6mg/kg i.p.) 
followed by amphetamine (1mg/kg s.c.).

VU0364289 (56.6mg/kg) reduced amphetamine-
induced hyperlocomotion (without causing 
sedation).

Abbreviations: ADX47273: (S)-(4-fluorophenyl)-(3-[3-(4-fluoro-phenyl)-[1,2,4]-oxadiazol-5-yl]piperidin-1-yl)methanone; APD: Antipsychotic drug; CDPPB:  3-cyano-N-(1,3-diphenyl-1H-
pyrazol-5-yl)benzamide; CHPG: (2-amino-2-(2-chloro-5-hydroxyphenyl)acetic acid); CPPZ: 1-(4-(2-chloro-4-fluorophenyl) piperazin-1-yl)-2-(pyridin-4-ylmethoxy)ethanone; DFB: 3,3'-
Difluorobenzaldazine; i.c.v.: intracerebroventricular; i.p.: intraperitoneal; LTD: long-term depression; LTP: long-term potentiation; LSN2463359: (N-(1-methylethyl)-5-(pyridin-4-
ylethynyl)pyridine-2-carboxamide); LSN2814617: (7S)-3-tert-butyl-7-[3-(4-fluorophenyl)-1,2,4- oxadiazol-5-yl]-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-A]pyridine; MAM: 
methylazoxymethanol acetate; MK-801:  (+)-5-methyl-10,11- dihydro-5H-dibenzo[a,d]cyclohepten-5,10-imine maleate; MPPA:  (n-methyl-5-(phenylethynyl)-pyrimidin-2-amine); NORT: 
Novel object recognition task; PAMs: Positive Allosteric Modulators; PCP: phencyclidine; p.o.: per oral; PN: post-natal; PPI: prepulse inhibition; Ro 63-1908: 1-[2-(4-Hydroxy-phenoxy)-
ethyl]-4-(4-methyl-benzyl)-piperidin-4-ol); s.c.: subcutaneous; SDZ 220,581: (S)-α-amino-2'-chloro-5-(phosphonomethyl)[1,1'-biphenyl]-3-propanoic acid; VU0360172: N-cyclobutyl-6-
((3-fluorophenyl)ethynyl)nicotinamide hydrochloride; VU0364289: 2-{4-[2-(benzyloxy)acetyl]piperazin-1-yl}benzonitrile.

Spear et al., 2011

Adult male Sprague-Dawley 
rats

Schlumbergr et al., 2009

Adult male Sprague-Dawley 
rats

Schlumbergr et al., 2010

Sharma et al., 2009 Adult male Sprague-Dawley 
rats


