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Identification and Purification of the
HFGAN-72 Ligands
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Physiological Parameters during Sleep

HERREFF D £ E (L

Non- Non- Non- Non- Non-
REM REM REM REM REM REM REM REM REM REM

REEHS
551 ESPE

SE 2R
EIENEE

EARRY |

i

L@ wsiaiag gk s

IRERER)

& i m -

Eye movement = .
75—

'Dm& % 65 |  _‘

Hear Rates 55-

26 —

Respiratoy Rates = s

PRIRE

14
BEOME ¢ - | W
Penile Erection & *°] e 4 B
fe} 1 2 3 4

1 B ORI (BSRED



Brain Activity during REM sleep
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Sleep: The Ultimate Brainwasher?




The Sleep Switch
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Ascending reticular activating system (ARAS) theory
Moruzzi and
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The Sleep Switch
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postmortem narcoleptic human brain

narco 1s accompanied by a specific loss of orexin neurons in the perifornical region.
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5HT neurons (Raphe Nuc.)
Liu et al., 2002; Brown et al., 2002
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Noradrenergic Neurons (LC)
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SLEEP WAKE

orexin neurons exert excitatory effects on monoaminergic cells in the
hypothalamus and brain stem regions to maintain wakefulness states.
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Sasaki et al, Plos One 2011

Changes in the activity of orexin neurons can alter the behavioral state .
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Firing rate of noradrenergic neurons
(Locus Caeruleus)
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*p < 0.01
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wakefulness t SWS SWS REM

In the orexin/ataxin-3 mice, the firing rate during wakefulness was comparable to that of wild
type mice, or rather higher than that despite lack of major excitatory transmitter.

The firing rates during tSWS was higher in orexin/ataxin-3 mice.
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OX1R KO OX1R KO mice show almost normal hypnogram.
gy gaiaiab;op B
' OX2R KO mice show sleep-wake fragmentation and occasional direct transitions from wake to
OX2R KO REM sleep. Y
[ T ﬁ.T_ LH.T_'IT_':J [ er LAl ]

DKO mice show more frequent direct transition s from wake to REM sleep

OX1R/OX2R DKO
Y Y Y  ; Y

'L_’} LT 1 __JHT__W .T__ﬂﬂ_-_( TJFhW I 1IN

20:00 22:00 24:00 02:00 04:00 06:00
Hondo et al. 2010

—signaling through OX2R is highly important for stability of waking
perio t, OX1R also has additional effects on'sleep/wake regulation. .
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Spatially-selective rescue of orexin receptors in double receptor deficient mice
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Qrexin/GFP Mouse

In slice preparations, prepared from the
hypothalamus, fluorescing orexin
neurons were subjected to whole cell
patch clamp recordings.

Human prepro-orexin promoter
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Yamanaka, et al(2003) Neuron ~
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All orexin neurons examined were inhibited by 5-HT (n=88)
The response was inhibited by the 5-HT1A receptor antagonist, WAY 100635.

o MR oWEPetal ) Neurosci 2004 58
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Three major factors that affect
sleep/wakefulness
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Mechanism of Cataplexy
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Research

Original Investigation

Orexinergic System Dysregulation, Sleep Impairment,
and Cognitive Decline in Alzheimer Disease

Claudio Liguori, MD; Andrea Romigi, MD, PhD; Marzia Nuccetelli, PhD; Silvana Zannino, MD;

Giuseppe Sancesario, PhD; Alessandro Martorana, MD; Maria Albanese, MD; Nicola Biagio Mercuri, MD;
Francesca lIzzi, MD, PhD; Sergio Bernardini, MD; Alessandra Nitti, BSc; Giulia M. Sancesario, PhD;
Francesco Sica, MD; Maria G. Marciani, MD, PhD; Fabio Placidi, MD, PhD
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Impaired response of LC-NA neurons of Ox1r’- mice after exposure to
fearful situations
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Restoration of OX1R expression in LC-NA neurons normalized response of
these cells to CS tone in Ox1r’- mice

5 - Fix.
w .
—, 90min
AVA\Y) Conditioning
B KO - ChR2 KO- OX1R
q Cued test
z: 105 O KO-ChR2
% ¥ EKO-OXIR
2
§ 10
2
g
T 9
=
kel
%)
0 :
Cued test
3001
E
£
% 200+
3 =
3
©
o 1001
&
‘N
0
-




Regions Containing Neurons that send Direct Input to Orexin Neurons
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Effect of oral administration of DORA-22, eszopiclone, diazepam, or zolpidem on rat performance in the novel object recognition test. Scopolamine administered intraperitoneally at
1 mg/kg was used as a positive control. Compounds were given 30 min before the first exposure to the objects and arena (E1), and animals were tested for novel object recognition
60 min after E1 (90 min after dosing). 50% = chance recognition. Recognition was analyzed using between-subjects ANOVA to determine main effects and Fisher’s least
significance difference post hoc tests to compare to vehicle. n = 10 to 22 animals per group. *P < 0.05, significantly lower than vehicle.
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Comparison of GABA-A receptor modulators and orexin receptor antagonists in terms of latency to fall using rotarod as a measure of motor performance. Paraoral acute
administration of zolpidem, eszopiclone and diazepam dose dependently impairs rotarod performance. Paraoral doses of orexin receptor antagonists, almorexantand DORA-12, do
not impair locomotor performance after acute administration. Data are shown as mean = standard error of the mean. *p < 0.05, ***p < 0.001 for the level of significance vs.the
vehicle-treated group. ANOVA post-hoc Newman-Keuls multiple comparison tests (n = 7-12). ANOVA, analysis of variance; PO, per oral; V,vehicle.
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