Craig Smith1, Lara Voglsanger1, Izel Eraslan1, Richard Williams1, Laura Gray1,
Adam Walker1,Olivia Dean1, Johan Rosengren2,4, Andrew Lawrence6, Andrew L Gundlach1,2,4,5
1School

of Medicine & The Institute for Mental and Physical Health and Clinical Translation (IMPACT), Deakin University;
2School of Biomedical Sciences, The University of Queensland; 3The Florey Institute of Neuroscience and Mental Health, Melbourne

BACKGROUND

RXFP3

• Rodent studies have demonstrated that RXFP3 can control
feeding and stress responses (1).

• RXFP3 is a promising novel pharmacological target to treat

• Relaxin Family Peptide 3 receptor

diseases such as obesity and depression (2).

(RXFP3) is a G-protein coupled
receptor, strongly expressed in
the brain.

• In order to further validate RXFP3’s therapeutic potential, we:
1. Observed whether RXFP3-acting drugs alter feeding
and/or stress responses in mice;

• RXFP3 is the receptor for the

2. Determined the neuronal sub-types within the mouse

neurotransmitter, relaxin-3.

brain that express RXFP3, hence providing insights
into the mechanisms of RXFP3 action.

1. Pharmacological
Studies
Brain injection of RXFP3-acting drugs
RXFP3-acting drugs do not cross the blood brain
barrier, and needed to be injected directly into the
mouse brain.

RXFP3-acting
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2. Anatomical
Studies
Transgenic RXFP3-Cre/tdTomato mice
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RXFP3 controls feeding

RXFP3 controls stress responses

Inhibition of RXFP3 reduces feeding

A steel cannula is surgically
implanted,
allowing
injection into the lateral
ventricle
(cerebrospinal
fluid).
Behaviour
is
measured 15 to
45 min after
acute injection/

Inserted

RESULTS

Activation of RXFP3 reduces anxiety

Palatable food

METHODS

Smith Lab

RXFP3 inhibition (4 nmol antagonist) reduced palatable
food consumption in wild-type mice. *p<0.05.
RXFP3 inhibition had no effect in RXFP3 knockout
(KO) mice, suggesting pharmacological specificity (3).

In the light / dark
box, high levels of
anxiety
cause
a
reduction in time
spent in the light half.

RXFP3 expression on dopamine
neurons within the arcuate nucleus
The
hypothalamic
arcuate
nucleus
controls feeding and
contains neurons that
express dopamine

Vehicle

Vehicle

RXFP3 Agonist

RXFP3 activation (4 nmol agonist) reduced
anxiety-like behaviour (induced by FG-7142,
a benzodiazepine inverse agonist). **p<0.01
vs Veh + FG-7142; ***p<0.001 vs Veh (4).

RXFP3 expression on enkephalin neurons
within the amygdala
Medial
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RXFP3 is strongly expressed within the medial (top) and other amygdala
sub-regions, and approximately half co-express the neurotransmitter
enkephalin (bottom), which plays important roles in stress (unpublished).

TdTomato

Immunohistochemistry
was
used
to
simultaneously visualise other markers using
different coloured fluorophores (5).

CONCLUSIONS
These studies:

• Provide further evidence that RXFP3 can
control feeding and stress responses.

• Help validate the promising potential of
RXFP3 as a therapeutic target to treat
obesity and/or depression.

Combined
Tryptophan
hydroxylase (TH) is
a
marker
of
dopamine neurons.
A small number of
arcuate
nucleus
dopamine neurons
express
RXFP3
(unpublished).

RXFP3+ cells
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Cells that express RXFP3 also co-express the
bright red fluorophore tdTomato, allowing them
to be easily visualised.
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FUTURE DIRECTIONS

• Test newly developed RXFP3 acting drugs which
cross the blood barrier, and determine:
o Effects on feeding & stress behaviours;

o Changes in neurochemistry and patterns of
neuronal activation.

• Continue to characterise the mechanisms of

RXFP3 action, by using RXFP3-Cre/tdTomato
mice and other tools.

1.
2.
3.
4.
5.

REFERENCES
Ma et al, Brit J of Pharm, 2017, Vol.174, p.1034-1048.
Smith et al, Front in Pharm, 2014, Vol.4, P1-17.
Smith et al, 2014, Vol.268, Behav Brain Res, p.117-128.
Zhang et al, Behav Brain Res, 2015, Vol.292, p.125-132.
Ch’ng et al, J Comp Neurol, 2019, Vol.527, p.2615-2613.
This work is supported by current NHMRC Project grants:
APP1165801 & APP1141724

