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Role of the system of orexin/receptors in neurological diseases

CUI Jing"*, ZHAO Wei-Yan>", CAO Fei', XIANG Qian', GAO Yan’, PAN Yan-You®, WANG Qin-Qin>"
'College of Basic Medicine; *School of Mental Health; *Neurobiology Institute, Jining Medical University, Jining 272067, China

Abstract: The neuropeptide orexin is widely distributed in the nervous system. Previous studies showed that orexin is involved in the
feeding behavior regulation by binding to its receptor 1 (OX1R) and receptor 2 (OX2R) to activate the downstream signaling pathway.
Recent studies have demonstrated that the system of orexin and its receptors are also involved in important physiological processes
such as sleep-wake, learning and memory, and pathological processes of various neurological diseases. In this review, we summarized
the research progress on the function of the orexin and its receptor system in physiological and pathological processes, and revealed
the correlation between orexin and nervous system diseases, in order to provide the theoretical guidance for the diagnosis and treat-
ment of the related diseases in the future.

Key words: orexin; orexin receptors; sleep-wake; feeding; memory and cognition; neurological diseases
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Fig. 1. Neuronal network of orexin neurons in brain. Orexin neurons receive the input of some brain nuclei such as dorsal raphe

nucleus and locus coeruleus. And some regions such as hippocampus and locus coeruleus also receive the input from the orexin neurons.
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Fig. 2. The physiological and pathological function of orexin and its receptors. Studies have demonstrated that the orexin and its

receptors were involved in the physiological process such as sleep-wake, learning and memory, and cognition. Also, emerging evidence

indicated that the orexin and its receptors were involved in the pathological processes of diseases including pain, epilepsy, AD and PD.

Abbreviation: OXR: orexin receptors; OX1R: orexin-1 receptor; PPO: pre-pro-orexin; LTP: long-term potentiation; REM: rapid eye

movement; ERK1/2: extracellular regulated protein kinases 1/2; AB: Amyloid-f; AD: Alzheimer’s disease; PD: Parkinson’s disease.
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KRB, e DR BRORT A5 O A I Y O N 1 R 3 R
&7 ZFORME AR 2R RGIRATRES 5
25 A 55 AH SRS o BB v (R PR ) 22 . 28 B TIR,
REMERLAHZERES SRR IR, SR
H R AU RAE G SR R, Hik
B I b T ARAR B AR S S AR R G A A RE S5 A O
i b B A s BRI R 0/ FH AT DO IR H 3R T IX 2eAH
RSB B2 AL T A A ) B R
3.3 KE

BEE BT LA BIRN, A H 2 IR s SCHF
P B AR R AL U A A R R s AR Y
TEfRG 550 b, ARFUESE, R EfERREMEATT
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FEIR 1T I S KA Tz 4500, A e i =k i
NEAN PR SE R . BHEE M5 TR, K
K A BB K 3 e B AR R Re 4P 4 1 B B, 1R
AMEEIERBA S SR T aetE U Ak,
M F 1 B 88 5 — 2 5 A 1 R — AN 5
WALBAR I X IR T A BEKT, R EAE A
IFAAESR S TR B AR 3 758 Rl /KPP 1 i
FEAER .. BEFCIESE, OXIR. OX2R % 5 24 1 58
fib A 3 B A A A R, I HO PR R fi &k BE . OA
I OXIR MY AR #h 22 7 FIG BB TS M A2 T 45
Wi, MITZ 505 715 OXR 7E K W0 i) % #y
PR fish 45 i ok A2 Th AR s, R BB T kil
To AR AR AR A P SR T g ot U R TR A
i A AN [F] AL R0 A B 245 7 OA W] DA™ A B 1
FI 7, W gt RIS R R, TE RS MR AR A R
FHifi OXIR Z5 KW AR AEMEZIM MRS,  HEH B2
PRTT LI Bk 22 3 LH i fE A, (HA R %
REMRBUAEBEREN . XT OX2R X5
BEZAKF BRI TR D, SNEeE OX2R 727 #liK
P BT RORE AR E R, WS R AR K Eh AR
SEEG, S5RERY], FHBrE#E OX2R 7] LAyg/> LH
BRI, JF HAEARIE LH (55T, OX2R
SARFEPURIRT A AT N TAT AT R e, 1X
Ui BE TG LH RIS OL R, 8K iR
ZARREERIFEEERER U X RBUAIRATIR 4L
T NRIT PRI T e s Y R A —
UL AR M H 2 AR R G AR R AR T )
Bt (B 2).

76 WG /K P, IE AR 2 ] B (median nerve
stimulation, MNS) 18 i {f¢ £ X 2% 5 2l 19 4 P8 14 KRR
R EIREREFERE. PP CUESE, OXIR 4y
S0 AR T K R B K R A1) X (ventrolateral
periaqueductal gray, VIPAG) 1 2- 1£ 4= Mk & H uh
(2-arachidonoylglycerol, 2-AG) {5 5@ N5 1 F F
HAIHHLE T AR MNS 15 538 5 H ) 35 A 55 %
(Neiguan, PC6) 1] 7= £ fi 4% 35 4F H o 8 i v il /s
R PC6 #2137 MNS ZhIBLAL, 47 25 S50 Al e g 51
I 525 B W], PCO B [m Ik MNS HuE T ik {2
BMEAMAETT, BHUEEMER, Bl OXIR &
I 2-AG W47 2 4] VIPAG /S 10 KR & 264K
W BN, 3R SR T, X 278 MNS-
PC6 175 3 F I 2 55 B0 R 25 W J0 R I RE s mT g
NIRRT 32 S R A IR T R . I

663

Fris ik S fe th, P IRL SR RE NS 59
IV . NG 2% 28 F R GRS I R R AR AR
EEEER, Rl VTA-DA BEMZE IS vl fe
2 5 00035 R0 T 18 1 R T I R AR . RE S R A AR
VTA-DA REH 4 T HE i 3 FEACHR 2 MR8 /N B H iz
%S R BEIR Bl (exercise-induced hypoalgesia, EIH)
WL, PEHRiE, VTA-DA B ek B 15 JMI
#t 55 #% (laterodorsal tegmental nucleus, LDT) ' JH##
eI E A0 L& LH MR SR BB 4 T
P N | A O e 3 i BURA N S R TR
1 Z) Al O S B VTA ¢ LDT A1 LH £ ¢,
5% DA BRI, i — PRSI L G R,
M 51 S ETH 2008, BRITAE LA = AR R s 26, H.
Jo L RS HE— DR T I83hEe /), Bt —P
g BIH 28 U, $oR18 30 %8 R G al et —
PGB IT RIS AL .

N M 4H R (stress-induced analgesia, SIA) £ f
2 R G00 B IE S R AR, 2 B R
AR RS mio B v A B A G U
B AR, AIEVEIR AKX Z T BE AL JORE I
AR A E N R, X AT Rg S SIA 2% 7,
Gerashchenko S5 8T 713 #2 th, e & K 3 A Bk /
PNHEAK FQ (N/OFQ) 4t 1 [F] 1 715 SIA /N ERBLAY
(K19 9 J 52, {H & N/OFQ Xt SIA 15 1) 4 FI o7 o5
AN, Kt B 7 s A S, SR
3 & N/OFQ iy 28 7t 5E fir T LH A 42 & ik
Rz O AESL, RS EMERREMETTILE
£, $278 N/OFQ AIfE &8 & Be i & TuiE A Y ik
Je S IET B AT AT R o SR A2 FAVJ S5 Wl B STA FR B,
Fos % HAER M AR R A eiE 1%, T
Ji5i A1 55 T DX JR) 0 R S N/OFQ mT il {2 & k3
Ret & JuH Fos RIE K, FEHIER T SIA, F
] 7 N/OFQ f£ LH v DLl it B 82 5 {2 £ Ak 2 e o
2 e HAE R KA SIA, HEnl s @umx U,

gk, REHWRTIRERKRZASH AT
(R BAR AU HANE 2, (R HAER L 5 5
HORFEIAE R AT 240 RN A 4 AL
JAE 58 e, AWriEn R SR RS AR M
e VR R BT IR FRATT G 9 AL 0 BE e A
B, NI R IE TT AU 25 MBI R ARk B
{REAF R A A
3.4 A

TR A HH KT A 8 70 7 O 3 B0 AR i
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RETNRERE IR, BARREE. KREX
TERRE i 7, TS 80l sekeag B B BN,
WG RT3 B 5 DG 5 4 T i AT
AR I CA3 X b 2 el 4 51 ™, 4
SR R 22 1) S0 IE B SRR B R R L2k R G
TESOR R A B R R P 175,

Erken &5 75 K BRI K22 A 433l 45 T OA F1 OB
IR R RAE A, I B iR B &R
75 SO R VE IR ik e P, T LR S AR E R 3
S0 B PR G T R, R AR R AR S SRR
RAEMSE® ™ PR ER, SmEEE LR, &
H 1t CSF 1 OA /KT8 35 FAR,  H&R R P 4 T
3 CSF W) OA /P RS &35 B, Bk, Ni
SEWPIUIESE, ARSI F REIE K B CSF 1 OA (3%
KKV, 45T 2RI 7) SB-334867 B TCS-0X2-29
YEYT AT S 2 JE K T DY 20T S0 AR R < O BR T 1
VR AR I 48 R AERT (], [FIB BRAR T 2B T3, 3
B Ak R 15 SR R 1F, H OA S K AE %)
H2E B, $EoR CSF A OA ¥R B AT 1 9 i 1) 22 2
PrEN o IR BT A AN [FRR B B AR AS, ]
RESIUR A VR B A LT OA IR A ><. B4t
T 51K R SR RE 1 B R . TR,
AT A4, WU KB CSF / OA /K FRZE T
B, #8278 OA T RES SN & AR R v (12 21812
(Rt A2 B, (R 51 A R RS R pL ] R 2,
HHTOGT OA W] 5] RSN 58 25 B\ A B A4 A £
RN (E 2).

BATRF GABA 435l & 32 BEIR M4 A M R0 i
PR B U 0 A AR AN A& X P9 GABA
o1 R B = S8 T B IIIEsE, (Rl
ARE TR GABA Myt U, FERTE R, ¥ CA3
[X OX2R K, i OXR [ R IE 0 §E 2
TR B AR BRI 7E IR0 Py Goudarzi &84 1
FLMF S OXR SWUR IR R, 75K RIES P [F HE
B OXIR FI OX2R SZ A4 i1l 771 iz & ok v 24 3¢ DY 20
SEREIR, PUEE SR R AT N 2 b,
HiB SRR =R ERIK. GABA HEEEF
i U b SDRE T RS2 AP R N, 4
BEIR, RAEFIER OXIR Fil OX2R 24 7 %t
BB GABA & A AR BB, RIFB R
BRI GABA (& &4 MR .

R, RN FAR 3R RGN & AT
RS BT IR B AT TR & E AL

PR e FHIIRIRTT HE A
3.5 FI/RI%GEREE(Alzheimer’s disease, AD)

WFRERH, RERES AD 1T REE M
Ko MEERRARAS A M B A0ORG I 1CAZ TR AN L] 1 5G4
T AR A AR IR 2 ) AD s 7

1) P Pl B 2 171 o ) A e R e 55 1 6 B A
FNPEAS (mild cognitive impairment, MCI) 535 F1 ¢ i
MRS ) MCI 3% CSF R B R IR, 4558
BoR, A EREAR ) 7K MCI R 35 1 CSF it
RN SR . PRI, SXRAMLL,
MCI £ # ¥ REM MR 2 2% BEAIC,  Hodid 2 = [0l
SIMTR B, MCI 4 () REM HEAR F# K FE B 5 CSF
R AR KT 2GR AD 51 MCI i
¥ REM HE AR A W7 A I B 18 1k 5 CSF AR R 8K
FARFFEAR, IRRERRARG RS S
; MCI & A AR RS, dEmfeidt AD 1R E,
KM AMERSS S5 AD HRHELE Y (K 2). R
MM, KT AD & CSF o OA Kk 5 iiA AR
ME R, wEE PR at, AD EE N
R B R Be 2 JuPH £ = A0 CSF H {2 A ER K
JEE A0 IR A /b 5 {H 3 A S 45 R W], CSF
OA K- HA A, Zihm T %1%, i AD
X HEZH ) E B B 22 5 s A SR as R AD /&
& CSF 1) OA /P TR IR, XA — 3 4
ST B -5 AR AL AN e 2R AT M AR A ok Y

AD [1) 3 BURBRFIE 2 B- VR FE 25 1 (amyloid-B,
APB) VT AR BE B A1 28 50 21 45 95 45 11 T i ™. Kang
Il OB R, KIL/NEZHZEE AR Y
KT SREEAG X, SRS AT Ea & q,
MRV P AR SR B E N, ST REM)
FRAZAAFEDUF almorexant f5, /)N BRI 2H 2 [A)
() AR gk P B IR B AR ) 4% 5 A v
MR AR A /N RS, I R fE iR AL A,
G5 B30 AR R AT 2 PRAI N RO S R R 5T
AB PR X5 IR WL AR AE AD (1) &K A AN
RIEEFE A EELER PICE 2). ghit, BB
WEFLERE, /N BRI AL 2R TR 1) AR 2 A Ak b e
IR - 5 A o0, 1 55 0 1 o S s R o P
HERR RS 5 7R pp IRAT i h R R H Ak, 18
AT RE N AR AT PR AR () B A R R R, AU,
PRAC RIS (8] 7] B 2> 0 B 1 2 L SRR, 1T ZE
2% AD {13t Jig . Davies 551 F 4 41 4 pfa A5 24 5 30,
B & 4> P RE B A 3% i, SH-SYSY 41 it 4 OXIR Al
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OX2R fEMZ L E KL fE v B EEAE A, it
—PHSEIR R I, AP AEERE T SH-SYSY 41 P
OXIR F1 OX2R [k K P2,

R, FHaFHh TR B R A L2k R G T
AD KA FEH R 5> FHLEIRERS S AD [\ FiG
IT PR AL 0 BRI LAl
3.6 THE&FHB(Parkinson’s disease, PD)

PD &t AL K B AT MR Y, s
5 PR AL 2 T SRR DA BE 28 7T ek K i P
G/MERIT I, B B MR R Rl B g P
SRIMTIE A MANTE 2 DA BEM & CiB TR A 4 1
Bl P,

Feng %5 K Fi #h &8 5 2 1- H1 2E -4- 2K 2 i nge
(1-methyl-4-phenylpyridium, MPP") % 5[] DA R&##
2 04N R SH-SYSY 41 f Ak 4h PD #E70, 45
g1 ff OA b2, &I OA Ref¥ i 2% b i SH-SYS5Y
41 B WK %155 5 Bl T -1a (hypoxia inducible factor
lo, HIF-1a) [3RE K, HEE B MPP” i 5 (1)
SH-SYS5Y 4 AT J R fil #% B SR S AR B T it
B OA jdid 55 HIF-1o KR4 MPP" 5 T #4245
155 ¥, Pasbanaliabadi Z55% ] 6- ¥ 3 £ B ik S 11
SH-SYSY 4l NiAk4h PD #E7Y, [HFER L OA RE R
FRRARA s SRR T gk, 1- H3E 4
oK FE -1,2,3,6- P4 & Atk B¢ (1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine, MPTP) /& —Fi5s 4 11 ) &4 55
#.o Liu 55Kl MPTP i5 /N R PD # AL, 457
OA VESF, BB 7 . HiEdib. & H ks
SCIG R B OA W] LAYk /b i DA BE#F & LI E 2K,
FRAR I 2 R P AL B 1 R IA K, SRR DA RELT
YEIEHEAL, Bk DA KILARBYITESCIRR A FIHFE,
XA R4/ FH AT 3 OXIR 45 5 M 52 A 35 417 SB-
334867 #ifil . Ht—PSLERFRE], OXIR /- PIBK
FPKC @ 2 5L 8K 1% 5 1) BDNF Fik il f2 ¥
(& 2).

LAk, Guerreiro 45 & B IR ARET 77 1 i DA RE
4 e ik OXIR A1 OX2R. fER;FRE: P in A OB
BE AR HE IR AR KT 77 10 R i DA B 41 28 I (1 47 35 B 0ot
[HIDA FIHEUEF s 7ERE RPN OXIR 4
S PERIER 5] SB-408124 Xt DA Bet 4 oM E =% H
TERC, 4T PSR AT TCS1102 87 OX2R
5 53 PE ) 7 EMPA U 56 55 3 PR AR OB 5 /S 1 3%
N iR EE R, OB {E# DA fEHH A TCAETE
JEH OX2R M. #E— BB FeRor, BB R
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WX 1,4,5- =BEELAILEF (inositol-1,4,5-triphosphate, 1P;)
ZARAERSINH] OB MRS 1A ™ 5T NIRRT
Bon, GEAMBZIA OX2R 5 Gq 45451 N
IP, 3 2% (s U0 0, IR BTN, OB JE it
& OX2R HE 7y 1P, S, MI{E 2t DA R4
TR P

gr b, REaF S oz A AR G R
DA Re#H £ o N T Uil 2% 1 s, AT 2 5 3] PD
R AR R R .

4 RESRE

fle | AR K A 2 4k B R B LK ) 20 4 6],
DR 3 5 2 o A L R RTOBOI 2B RV e 5 DA O,
—H&ZFRIEMIIL . BUHEA B Z KSR S e &
R KIS 5 R 2R R AR R,
WERESE . HOARAE. Wi, PD. AD %, HH#(HIH
TR, (R BRI S & 2R g1 T i (E 5l
B AR T 2 5 B 2 RGN . BEE T
FORIAWHARN, A2 BRI S L SR AL R LB H 1Y)
RIEACT A A R A bRic . SR
RKTZAGMW AR ZAB H R, #li1 OA/
OB J OXIR/OX2R 7 A [A] 1 28 5 4t Th RE ) 57
e, ARG AR R AR RS B HAE B A5
T BAR T T L] AN IR . AN, AN R X A
B ML AR BRI 2 R G T D RE MR
BEEEEE. Bk, #— BRI ETRER
J B ARAE B A v R S AR I AL A4 ok
BT T A A H bR, MR AR R0y
B R HRTT T TR Oy S THT A BR JEA
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