
Work on hypocretin, or orexin, as it
is also known, is some of the most
interesting in all of biology these days.
When first characterized a mere three
years ago by two groups, it was thought
to be involved in feeding (hence the
name orexin from the Greek orexis
meaning appetite). But two articles
exploded onto the scene in 1999 and
indicated a fundamental role in sleep for
the hypocretin/orexin receptor axes.
Chemelli et al. reported that knocking
out the orexin gene produced mice that
suffered from narcolepsy.1 In a
prominent model of narcolepsy, some
dobermans are found to lapse into a
cataplectic state while doing things like
running after a ball thrown by their
master. Lin et al. used positional
cloning to determine that narcolepsy in
this astounding model is due to a
mutation in the hypocretin/orexin
receptor gene.2 These reports clearly put
orexin/hypocretin into the narcolepsy
mix. Thannickal et al. then reported that
missing neurons were the problem in
the human disease; that
hypocretin/orexin neurons were
depleted.3 These new discoveries make
the sleep field into something to watch
for incredible new results.

Because of the new, exciting work
on this system, Peter Shiromani
approached Advanced Targeting
Systems to request that we construct a
molecule that would remove
orexin/hypocretin receptor-expressing
neurons. He reports on the properties of
this targeted cytotoxin in recent issues
of Brain Research and the Journal of
Neuroscience.4,5 It turns out that
hypocretin-2/orexin B-SAP (Orexin-
SAP, Cat. #IT-20) is able to eliminate
specifically orexin receptor-expressing
neurons. Interestingly, these neurons
also contain orexin, probably for some
sort of feedback loop mechanism, so
that, like in the human disease, orexin
neurons are lost also. The rats treated
with this material injected in the lateral
hypothalamus have narcoleptic
symptoms and will fall directly into

REM sleep while happily munching
on rat chow (videos available at
www.jneurosci.org).5

This new tool binds best to the
hypocretin-2/orexin 2 receptor, but
still has affinity for hypocretin-
1/orexin 1 receptor. These are G
protein-coupled receptors, and, as seen
with the other peptide toxins from
ATS that target these receptors—SP-
SAP (Cat. #IT-07), SSP-SAP (Cat.
#IT-11), dermorphin-SAP (Cat. #IT-
12) and corticotropin releasing factor-
SAP (Cat. #IT-13)—upon ligand
binding, the complex is rapidly
internalized. The internalized saporin
then inhibits protein synthesis by
ribosomal inactivation and the target
cell dies. The figures provided here by
Dr. Shiromani show the remarkable
specificity and potency of orexin-SAP.
It provides a simple model for
narcolepsy and is destined to become an
invaluable tool for the study of the role
of hypocretin/orexin receptor-
expressing neurons wherever they may
occur.
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Targeting Tools: Featured Products
Orexin-SAP

Featured Antibodies: CRF and GHRF

Visit the ATS website for a complete list of antibodies.

Corticotropin Releasing Hormone (CRH/CRF)
Species Reactivity: human, rat (AB-02)
Applications: affinity chromatography; radioimmunoassay;

immunohistochemistry (1:10,000)
Reference: Widmaier EP et al. (1989) Endocrinol 124:583-590.

Growth Hormone Releasing Factor (GHRH/GHRF)
Species Reactivity: entire human peptide sequence (AB-01)

rat (AB-16)
rat, affinity purified (AB-16AP)

Applications: immunoblotting; immunohistochemistry; radioimmunoassay
Reference: Bloch B et al. (1983) Nature 301:607-608.
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Legend. Orexin-SAP (50 ng/0.5 µl) delivered to the lateral hypothalamus
kills the orexin/hypocretin receptor-positive neurons. The asterisk marks
the site of injection. VMH=ventromedial hypothalamus; F=fornix; 3v=third
ventricle

Legend. Loss of histaminergic neurons in the tuberomammillary nucleus
(TMN) after unilateral injection of orexin-SAP (50 ng/0.5 µl). The TMN
neurons contain the orexin/hypocretin receptor and are heavily innervated
by hypocretin fibers.3 HCRT2-SAP (hypocretin 2-Saporin) = orexin-SAP


