PCP-induced hyperlocomotion reduced by intracerebral
Neuregulin-1 application in adult mice
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Background

Current schizophrenia drugs limited in their efficacy

Induce a range of serious side-effects resulting in non-compliance (tandon 2011)

Neuregulin 1

Neurotrophic factor

important for neuro-
development and
acute neuronal signal-

ling (Mei & Xiong 2008)

NRG1 & Schizophrenia:
Risk gene

# Protein level (Nicodemus
et al 2009)

# Signalling differences
(Bertram et al. 2007)

Phencyclidine

NMDA receptor an-
tagonist

Dopamine D2 agonist
(Kapur et al. 2002)

PCP & Schizophrenia:

+ Schizophrenia-like

symptoms (Jones et al 2011)

T Psychosis in patients

(Jentsch and Roth 1999)

PCP hyperloco-

motion

Mouse + PCP: T dis-

tance travelled in
open field

Schizophrenia rele-

vance.

Modelling positive

sym ptoms (Jones et al.
2011)

Testing new treatment
(Mouri et al. 2007)

EXpe rl m e nt with C57BL/6 (male adults, all groups n=8)

I,c,v injection of NRG1p1
(3, 30 or 300 ng/kg)

I.p. injection of
PCP (3 mg/kqg)

Drug Treatment

ICV injection six days after surgery (at age of 12 weeks)

NRG1-pB1 dissolved in artificial spinal fluid (aCSF), 3 pl

per injection

IP injections (either PCP or PBS) immediately after ICV

injection

Behavioural Analysis

Locomotor activity recorded in circular open field arena

IP and/or ICV treatment after 30 min habituation

Activity was monitored over a subsequent 30 min

Results
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Potential mechanism

NRG1 suppressed PCP-induced hyperlocomotion

PCP (ip, 3 mg/kg)

PCP + NRG1
NRG1 (icv, 30 ng/kqg)
Control (ip + icv, PBS)

The PCP-induced hyperlocomotor activity was suppressed by 30 ng/kg NRG1 i.c.v. C56BL/6 received an i.c.v.
and i.p. injection following a 30 min habituation period (baseline), with locomotor activity being recorded for
subsequent 30 minutes. Animals received NRG1-B1 (3 ng/kg, 30 ng/kg or 300 ng/kg) or aCSF i.c.v in combina-
tion with either PCP (3 mg/kg) or PBS i.p. n=8 for all groups; locomotion change of 5 min intervals vs baseline
+SEM, **p<0.01, #p=0.09

Future direction

NRGL1 (i.p.) suppressed PCP-induced hyperlocomotion

Increased by NRG1 (Kwon et al. 2008)
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PCP: blocks NMDA-R, impairs interneuron activity ~> Hyperlocomotion 0 50 5

NRG1: increases GABA release from interneurons, activate ErbB4 -> PSD95
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Time (min)
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PCP + NRG1: counteracted NMDA-R blockage?

Im pl icati()ns Acute NRG1 i.c.v. & i.p.

iInduced hyperlocomotion — Schizophrenia Treatment?

NRG1 - Clinical Treatment?
(Gao et al. 2010, Jabbour et al. 2011)

Unknown possible interactions with PCP

\/ Phase II Trial for Chronic Heart Failure

Control NRG1 PCP
(50 pg/kg)
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The PCP-induced hyperlocomotor activity was suppressed by 5 pg/kg NRG1 i.c.v. In an identical experiment.
C56BL/6 received NRG1-B1 i.p. (0.5, 5, 25, or 50 pg/kg) and/or PCP (3 mg/kg) injections following a 30 min ha-
bituation period. n=8 for all groups; overall locomotion increase vs last 15 min habituation (baseline) +SEM,
*%*

p<0.01

reduces PCP-

Current work:

Treatment effect on phosphorylation of AKT, SRC, ErbB4 and neurotransmission
(Glutamate and GABA) in PFC and Hippocampus
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