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signalling pathways activated by INSL5 at RXFP4 is
essential for understanding the biological roles of
this novel gut hormone.
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Insights into the trajectory of
neuronal projections to brown
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of novel ‘‘brainbow’’ neurotropic
viruses
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The medullary raphe nuclei are regarded as the
final common neural relay connecting higher brain
centres to the spinal cord and sympathetic outflow
to brown adipose tissue (BAT), an observation which
is based on functional (electrpophysiological) data.
In order to define the trajectory of populations of
neurons in the hypothalamus, synaptically linked
to the medullary raphe nuclei and ultimately BAT,
a novel approach was utilised which involves the
injection of a modified form of pseudorabies virus
(PRV) into the BAT. This changes the colour of its flu-
orescent reporter when it comes into contact with
Cre recombinase. We hypothesise that contrary to
the dogma stated at the outset there will be two
populations of neurons projecting to BAT, one which
passes through the midline raphe and the other that
involves alternate premotor pathways in the brain-
stem.

An (AAV)-Cre recombinase construct was
injected stereotaxically into the raphe nuclei of
male Sprague Dawley rats weighing between 230
and 250 g. This injection was followed 2 weeks
later by injection of PRV Brainbow virus (PRV-263)
into the interscapular BAT. After 4 days survival,
rats were killed and their brains prepared for
histological analyses.

PRV-263 which is replication competent was
transported retrogradely from the BAT through
chains of synaptically-connected neurons in the
spinal cord, brainstem and hypothalamus includ-
ing the midline raphe. After transport through
neurons expressing Cre recombinase in the raphe
there was recombination of the viral genome

at either paired lox2272 or loxP sites, resulting
in the loss of the red reporter and expression
of either cyan (mCerulean) or yellow (eYFP).
Importantly there were distinct groups of neu-
rons in the rostroventrolateral medulla, lateral
hypothalamus and paraventricular nucleus that
retained their red fluorescent reporter consistent
with a trajectory other than through the raphe
nuclei.

These data define the nature of descending neu-
ral projections to BAT.
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Introduction/aims: Fat stimulates intestinal
secretion of oleoylethanolamide (OEA) to reduce
food intake, while fasting induces intestinal endo-
cannabinoids with an orexigenic effect. Animal
studies suggest that high-fat diet-induced obesity
impairs intestinal control of endocannabinoid and
OEA production, contributing to reduced satiety
and weight gain. The aims of this study were
to: (i) evaluate effects of intraduodenal (ID) lipid
infusion on plasma levels of anandamide (AEA), 2-
arachidonylglycerol (2-AG) and OEA in humans, and
to examine relationships with BMI and ad libitum
energy and fat intakes, and (ii) to evaluate effects
of ID lipid on duodenal concentrations of 2-AG, AEA
and OEA.

Methods: 19 lean, 16 overweight and 17 obese
participants underwent ID Intralipid® infusion
(2 kcal/min) for 120 min during which blood sam-
ples were collected every 30 min. Ad libitum energy
intake was assessed at a subsequent buffet meal.
Endoscopic duodenal biopsies were collected from
4 lean participants, at baseline, and following
30 min ID Intralipid® infusion (2 kcal/min). Plasma
and duodenal 2-AG, AEA and OEA concentrations
were assessed by HPLC/tandem mass spectrometry
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