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ABSTRACT Objective: This study aimed to explore the Ventromedial Hypothalamic Orexin-1 and Orexin-1 Receptors in
Regulation of Gastric Acid Secretion in Conscious Rats. Methods: Rats were anaesthetized and fitted with a stainless steel cannula placed
just above the VMH or paracele, after random allocation orexin-A, [Pro*] - peptide YY and [CPP', NPY"?%, Ala*, Aib®, GIn*]
-pancreatic polypeptide were injected in the VMH; SB-334867 was intraperitoneal injection; atropine was subcutaneous injection;
GR-231118 and CGP-71683 were injected in the paracele. Using pyloric ligation model, tests the effect of different drugs on rat gastric
acid secretion and gastric juice volume. Results: OXA induced dose-dependent increase of gastric acid secretion; SB-334867 induced
dose-dependent inhibition of gastric acid secretion. The stimulatory effect of OXA on acid secretion was inhibited by SB-334867,
atropine induced dose-dependent increase of gastric acid secretion and block the effect of orexin-A on gastric acid secretion; the gastric
acid secretion was inhibited by GR-231118 or CGP-71683, and GR-231118 or CGP-71683 were blocked the effect of orexin-A on gastric
acid secretion; Intraventromedial hypothalamic injections of [CPP7, NPY"%, Ala®!, Aib¥, GIn*]-pancreatic polypeptide increased gastric
acid secretion. Conclusion: It is suggested that endogenous orexin-A acts on the ventromedial hypothalamus to stimulates acid secretion.
This stimulatory effect is probably mediated through orexin receptor, Y1 and Y5 receptor, and the vagus nerve system.
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orexin i 5 iR 433 1) 3 W) 2 75 38 3 1 A% [ 7 A A U2,

WFoE 2 BRI BUP AR L S NPY 5 B R A 18 2 1 0o
2209 G = AT NPY S iiin B IR E R A E E A
R il 2, 19 i ZOKF-THE Y, A, 5T 28 NPY RGeS
5 B WA IE 43 W RT A Y B R 4301, orexin T NPY [H] BEREAH B
R R Fe i NPY BEfZ 845 orexin i Z8503% 2h", [F]AT orex-
in A Z 5181 NPY K™, HAbr —LLmrRRM Y1 fYS
ZRWS HEETER, BATM AU VMH K orexin #1250
2 5yE¥E B RIALH] o BRI, AT 98 B S R T AR
A2 orexin K HAZ AT B R 53 Mh i s i B FCHIL il o

1 AR5 07

1.1 KNS5

Tt Wistar L, 180-220 g, SR EsilE 22+ 2 °C,12/ 12
NP RAEIASCRESAT, IR A SEBHET 20-24 h AEERAE
K o ST 5 RS 50 s (R Rt FRAS B IME YRR T A 52
%, Orexin-A PTG (GR-231118(Y 1 ZAKSEHLH])  [Pro*]- fik
WK (Y1/YS 3% 3770) . [cPP NPY™? Ala® Aib? GIn*| £ ik
(Y5 ZiRsh3)) ¥ T4 FEEE K , SB-334867 #l CGP-71683(Y5S
ZAAEYLH)E T DMSO,
12 REEES BB W aN

KU I TR AR 70 mg/kg AR 258828 10 mg/kg TRG
VRBRIR i 8152 F IR AR 8 74 . AR Paxinos and Watson®!j3
S#E VMH(HG X5 2.4 mm, 25FF 0.5 mm, % 8 mm) A %= (5
X5 0.8 mm, 22FF 1.6 mm, I§ 3 mm)Ab s — 23 B ARGEMZS
OEFD, RS EE e L. BEH RS
AR . KINEE RS TR 7 KWK, SLE5 R
Je il A S T G A R AR B O B U [ A
50 WEARRERIVKEEYI A, hiEar et R SR E A O B B E
AV AN YEAA R BT S 56 4

Z:75 O SCHik, ol FH A ) 25 FLASE AR ARG I A L) 1 TR 43 )
Bl L L BER BRI , i 4.0 222054 LKa 1] SeIb 2 s
KEAEFEHLE I B NAEY S .0, f#H 0.01N NaOH ¥ I
T pH R 7.0 il AR AR,
1.3 X454

S5—#B43: VMH {EI} orexin-A X B FR5MI I 0 , BEAL1E
B 80 HRE A MU, A 204 BHEL /K 2 (n=30),B 41 orexin 0.5

pg/0.5 uL 4 (n=10),C 41 orexin 1.0 pg/0.5 uL £1 (n=10),D 21
orexin 2 pg/0.5 uL 2 (n=30)., %424 1h J5,A D HFEHLIER 10
HRRS B.CAH—RAIEE, 425 2hj5,A D HbEHLER
10 HOKRARSEIUE , 4525 3 h 5, 40%E A D A4 10 KR
JEHUE .

B B4 SR S SB-334867 X R4 WA SR , KL
VEHL 60 HCEL, F M T4 A HA PR KH (n=10);B 4
SB-334867 2.5 mg/kg 41 (n=10);C 41 SB-334867 5 mg/kg 41
(n=10); D 4 SB-334867 10.0 mg/kg 41 (n=10);E 41 DMSO 41
(n=10);F 2 SB-334867+orexin 2 ng/0.5 wL 4 (n=10), Jo i i
4+ SB-334867 2.5 mg/kg, 30 min J5 Fi[i] VMH {134 2 pg/o.
5 pL orexin, A KEAEFES 1h J5405EHE .
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FEHUE
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CGP-71683(Y5 ZRFEHLH) T orexin-A fi¢ F 1R 5311 H ) 5%
Wi, AL 60 HUREL, 43k 6 ZHAE4H 10 56 1 AN = 7
& GR-231118(5 pg)5 min i VMH {34 orexin-A 2 ug/0.5 uL,
B2 20 AN == 7 A AR R K 5 min J§ VMH 7§ orexin-A 2
pg/0.5 L, 55 3 LA 2 v A AR B ER /K S min 5 VMH 54
PRERIK, 27 4 0K = 3 5 DMSO 5 min J§ VMH 34} orex-
in-A 2 ng/0.5 wL, 55 5 210k = i 5 DMSO 5 min J§ VMH #
SHAETEERK, 5 6 M= ST GR-231118 (5 pg) 5 min j5
VMH 7§} orexin-A 2 pg/0.5 uL, AR FHZ 1h 5
ARFEHCE
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>4(P>0 05), A h il i OXA KU E MMM I 2, pL)Xt B BB FEHEAE IS 2 h(P<0.05, 3% 1b), HEH A
LRI 2 (P<0.01~0.05, 3 1a). 1 h /IR 3R(P<<0.01, % 1b).
SIEBER AR AR B, T eI A A% T2 T orexin-A(2 pg/5

% la VMH £ 5 orexin-A X BB 4> b0 B RERI M

Table la Influence of orexin-A on the gastric acid secretion and juice volume

OXA
NS
0.5 g 1.0 pg 2.0 pg
gastric acid secretion(pEq/h) 82.47+ 1537 102.47+ 29.43 149.73%+ 19.35%* 253.17+ 31.43%%*

Juice volume(ml/h) 0.97+ 0.14 1.13+ 0.27 1.79+ 0.24* 243+ 0.31%**
Note: *P<<0.05, **P<<0.01 vs. NS; "P<<0.05 vs. OXA 1.0 wg group.
2.2 BERRIESE SB-334867 XY BB AN B T BAO B # 10 Orexin-A FEAHIS 3 h MBS IHOH

U251 h 5, 5 BRER K 2H A DMSO ZEAH FL I s v S IG Table 1b The effects of orexin-A (2 wg/uL) on gastric acid secretion
it SB-334867 K RUIE M4 LI 1H25 S50 2 in rats over a 3 b period
L (P>0.05), 5 s il i SB-334867 Kl R 43 W4 il 1 TR NS(0.5 uL) OXA(2 pg/0.5 uL)
s, HE BRHOBIC R (P<0.01~0.05, 3% 2a), 0h 0 0

55 orexin-A+DMSO 4 AH Lt , J FUE I i 4 SB-334867(2.5 Ih 71.67+ 2.59 256.13% 23.71%%*
mg/kg)30 min f5 , Fia] VMH S OXAQ pe), KR E®

2h 340.26% 49.82 473.24% 38.71*

I3/ (P<0.05, 3% 2b).
2.3 BTHERRT orexin-A {2 5 B4 M E B BB IR 3h 514.59+ 64.37 539.07+ 43.57
5 NSNS dAHL, FFES, NS H2425)5%5 1 h M55 2 h Note: *P<<0.05, ***P<<0.001 vs. NS group.

B3 W/ (P<<0.01-0.001, 3% 3) , 3B VMH 154 Bl
J& H RS I . 5 NSHOXA 4L, BIFE A +OXA 4 iR
73 Wi/ (P<<0.0001, 36 3) B S5 BTHEA, +NS ZAHLL , B R
WA TCH] KR (P>0.05, 3% 3) , R WIBTHE A A H RERS A0 il H
243 Wb, O AR RS 58 44T OXA Xt B BRI FE#EE

3 2a SB-334867 X BEA ST i F1 B iR B KIS
Table 2a Effect of SB-334867 on the gastric acid secretion and juice volume
SB-334867(mg/kg)

2.4 MR EREES GR-231118(Y1 ZEHEHF) X BB 4 i
MERENF I

25T 5 wg GR-231118 A B 8 MR 43 WA A B W s s vt R 4
W A RIS X (P>0.05); 24T 7.5 pg. 15 pg 1 30

NS DMSO
2.5 5 10
Gastric acid secretion
69.85+ 11.37 66.43+ 5.21 74.93+ 18.32 4721+ 6.48* 2328+ 3.92%*
(nEq/h)
Juice volume(mL/h) 1.29+ 0.27 1.18+ 0.13 1.16+ 0.32 0.65% 0.14* 0.484+ 0.12%**

Note: *P<<0.05, **P<<0.01 vs. NS; P<<0.05 vs. SB-334867 5 mg/kg.

3R 2b SB-334867 X B ER Y TN B M E KRN0
Table 2b Effect of SB-334867 on the gastric acid secretion and juice volume

NS OXA+DMSO OXA+SB334867

Gastric acid secretion(Eq/h) 82.51+ 13.28 259.63+ 37.49 113.76% 41.57*%**

Note: *P<<0.05 vs. OXA+DMSO group.

< 3 FFEMIT orexin-A (& BEA S WME A KIINFIIER

Table 3 Effect of atropine on the orexin-A-induced gastric acid secretion

NS s.c. atropine(5 mg/Kg, s.c.)
OXA OXA
NS(VMH) NS(VMH)
(2 ng/0.5 pL) (2 ng/0.5 pL)
lh 79.57+ 12.04 256.74+ 13.49%%** 2247+ 2.39%* 25.18+ 3.27%#
2h 346.75+ 87.25 504.29+ 76.27* 23.46% 2.57%%* 25.73+ 5417

Note: *P<<0.05, **P<<0.01, ***P<<0.001 vs. NS s.c. +NS VMH group, **P<C0.0001 vs. NS s.c. +orexin VMH group.
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pg GR-231118 AR R F RS- F R PRI, SR A Ooe R (P<<0.05~0.01, 3% 4), Horfr 15 pg O GR-231118 e KA

4 MNERETS GR-231118(Y1 ZEFEHF) B BRI B HEHI M

Table 4 Effects of ICV-micro injected GR-231118 (Y1 receptor antagonist) on the gastric acid secretion and juice volume

GR-231118(pg)
NS
5 7.5 15 30
Gastric acid secretion )
105.36% 10.96 101.12+ 9.32 82.29% 9.47* 75.62% 6.42%*F 73.62% 6.42%**
(nEq/h)
Juice volume(mL/h) 1.01% 0.23 1.05% 0.17 0.62+ 0.21* 0.45+ 0.19*%* 0.63+ 0.13*

Note: *P<<0.05, **P<<0.01 vs. NS, P<<0.05 vs. GR-231118 7.5 p.g.

2.5 B EMEES CGP-71683(YS ZEFE T BB S i
MBREMNFN

45T CGP-71683 5 g 1K L R 43 U5 A 8 ek 50T B A
D H2E S RGE 27 L(P>0.05), 45T CGP-71683 15 pg
130 pg 1R B R 23 A R B VR BRAIR, S i UK OC R (P<
0.05~0.01,% 5), A1 15 ng o CGP-71683 S RN eI .

2.6 GR-231118 3t orexin-A 12 B B4 {E HRY 400

5xt A1 H, VMH ffi i orexin-A 2 pg J5, HERST
INHE W £ (P<<0.05, 3 6), VMH {3 5 orexin-A 2 g A 5
min P % 5T GR-231118(5 wg), orexin-A X 15 B3 WA I H
T AL HEVE R B 58 4 BHIT(P<<0.05, 3% 6).

= 5 M EREES CGP-71683(Y5 ZREEHT)X BB 5 b F1 B iRERIZN
Table 5 Effects of ICV-micro injected CGP-71683 (Y5 receptor antagonist) on the gastric acid secretion and juice volume

GR-231118(pg)

NS DMSO
5 15 30
Gastric acid secretion
104.38+ 11.32 99.84% 6.54 94.13+ 7.49 71.54+ 7.93* 4231+ 5.41%*
(nEq/h)
Juice volume(mL/h) 1.03% 0.27 0.97+ 0.14 0.49+ 0.15% 0.39% 0.07*** 0.39+ 0.12%*

Note: *P<<0.05, **P<<0.01 vs. NS, P<<0.05 vs. GR-231118 7.5 pg.

% 6 GR-231118 % orexin-A 12 BE& 5 E AR Z50

Table 6 Effects of GR-231118 on the orexin A-induced acid secretion and juice volume

NS(ICV) GR-231118(ICV)+orexin(VMH)
NS(VMH) Orexin(VMH)
Gastric acid secretion(Eq/h) 97.83% 12.46 132.67+ 14.39* 101.39+ 20.74"
Juice volume(mL/h) 0.96+ 0.14 2.67x 0.59* 1.69+ 0.42%

Note: *P<<0.05 vs. NS(ICV)+NS(VMH) group, P<<0.05 vs. NS(ICV)+orexin(VMH) group.

2.7 CGP-71683 X orexin-A 12 B B 43 i E F B 220

5 X RELHAA L, VMH T iR 5 orexin-A 2 pg J5, BB
W E R EZ (P<0.05, 3 7), VMH 134} orexin-A 2ug Rif
Smin i % VESF CGP-71683(5 pg),orexin-A X B B2/ i Fil H
T eV E B 52 2 BT (P<<0.05, 3£ 7).
2.8 [Pro*]- BREERK(Y /Y5 #B8h7) R [cPP, NPY "%, Ala¥,Aib?,

GIn¥|B% % AR (YS Z#3h)33 B ER 53 i B R4

VMH A fif &t 7 25 [Pro™]- BB IR (1.5.3 ne) A 51k B M2 7
W5 (P>0.05), VMH P it i3 5§ [cPP', NPY'*Z, Ala,Aib32,
GIn¥|HEZ AR (6, 12, 24 pg) ALY WA 22, HLSE BRI OC &
(P<<0.001~0.05, % 8).

% 7 CGP-71683 3¢ orexin-A 1& B B 43 ilME F BRI
Table 7 Effects of CGP-71683 on the orexin A-induced acid secretion and juice volume

DMSO(ICV)
CGP-71683(ICV)+orexin(VMH)
NS(VMH) Orexin(VMH)
Gastric acid secretion(uwEq/h) 99.32+ 16.32 131.27+ 15.17* 95.19% 9.79#
Juice volume(ml/h) 0.93+ 0.19 2.54+ 0.21* 0.73+ 0.14#

Note: *P<<0.05 vs. DMSO(ICV)+NS(VMH), *P<<0.05 vs. CGP-71683(ICV)+orexin(VMH).
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e 8 [Pro™]- B&ERRK(Y1/YS #ZNF) R [cPP NPY "%, Ala”, Aib”, GIn™|fE £ BR(YS ZEEzNF)) 3 BB 5 i 8y #20m
Table 8 Effects of Y1/Y5 agonist, [Pro*]-peptide YY, and selective Y5 receptor agonist, [CPP'7, NPY"%, Ala*, Aib®, GIn*]-pancreatic polypeptide on the

gastric acidsecretion

[CPP", NPY "%, Ala¥, Aib®*, GIn*]-pancreatic

NS

polypeptide [Pro*]-peptide YY

6 ug

12 pg

24 pg L5 pg 3pg

Gastric acid
91.76x 8.49 128.39+ 8.74*

secretion (wEq/h)

141.26x 16.39%**

164.85% 19.27***#

A

92.86+ 7.93 92.14+ 9.32

Note: *P<<0.05, **P<<0.01, ***P<<0.001 vs. NS group, "P<<0.05, “P<<0.01 vs. [CPP", NPY"?%, Ala®, Aib®, GIn*]-pancreatic polypeptide 6 ug, * P<<

0.05 vs. [CPP'7, NPY "%, Ala®, Aib®, GIn*]-pancreatic polypeptide 12 pg.

3 g

T i 548 E K BRRIMEE . AR TH#9% VMH
P orexin # 28 JE A5 2 i B B4 , 1 K B VMH YRS
orexin-A i K i K B R 430 AN VR AR AL, 45 R BoR
VMH P14t orexin-A 2h Ji5, R BUE B4 U5 E e g i, &2
AR R, HRAZ) 3 h 5, REUE IR B E %S
IEH K-, =B orexin-A REEAE FH T VMH (I £ i) i 4% H
253 T #R5E orexin-A fE 1T VMH {2 #F B B2 4304 i AIL
), IR 25T orexin 58 B RS SB-334867 Kz T 13 S BT 5 ]
i B TR S GR-231118 (Y1 SZAARHEHTFH) 00 i 2 (ol V2
CGP-71683(Y5 SZAAF54T5])  [Pro¥]- EEE&IK(Y 1/Y'S gl l) &
[cPP', NPY"5, Ala™, Aib®, GIn*|fFEZ k(Y5 52 (R sh F) B G
2820, AR LB R I B R A

F5E 3 VMH X B - HA THIfE R, I VMH 4515
R ERU T W kP v A S K BRI, ZEAS I 5 TP R F 2
283 6 22 ARFE B B hFIE VMH X 8 /R 4 3 1 P8 3
AE FEAR S T o 22308 S (0345 AR . orexin-A FEERIZ TR
Fefi X3, F B2 588, M % T3 orexin GRS M i 1%
e, XA orexin-A GBS 1L HE TR 467, 1 A0 S
orexin-A X 5 R 43I 15 A7 5% e, FEAHISE b T 4R A 1 25 SR
R T R IR S5 orexin J1 E R 4 WAE FH 9 iR 1X
Z—,VMH P4t orexin-A GBS {EHE B BRI, H 2 ERUK

Orexin 324K 2 5345 Tl 4, I F Fe I i s A o )
Bk, | T orexin [Z K534 IZ, I T UEH] VMH
r orexin-A HAFFERM:, SLE PIfR 45T SB-334867 JE K1k £E
P OXIR F5HU7IPN, W5 R IE TR T SB-334867 10mg/kg fiE
B KA 1 R 3 TR0 L G R B 1 SB-334867 & A (\GE it EHI T
OXIR S0 B R4, OX1R 550740 E 5] BEBELIET T 4
JEPE OXA 5 OXIR 7E R BIZE Ao 5H - DhREwF ot £ W
OXA 155 B MR 4113 2 5 BLhE OXIR, OXA Y B s nl g
TESZ RIS R ¥ A E S, ASHIF ST 45 S 0 7 T 50 I s e
FhE I SB-33486710 RENS5E BT VMH i i 5 OXA Hi
W LI 1 W o I (T s 2 SB-33486710 2.5 mg/kg X 5 24y
WICEEN), FEITE VMH ' OXA jifiid OXIR {23k B B4k .
WA BT B~ SB-334867 £ kI RGP EH T OXIR, 3%
] OXIR 54707 S0 T 51 g 6% BELIT P 44 orexin 5 OXIR 7
KA ZsA B2, mILrT WL, PR OXA P RE R iE G
VMH 11§ OXIR {25 5 B2 40

HIEMZE A IRDVO) AR 2 S S8l ok AR =
fixi PVN FI LH {55, 2 54 S BRI W, JF HiRdE B
[t Eh 0, A W5 T ki P 5T OXA RERS I R B
BRI, W] orexin W] AEWZ 5 DVC X BT RER JHTE . it
S, BT REAZ RELIET OXA XI5 W 73 Wb et AE T, 3 EL DIk
FEMZE T OXA X IR 73 Wb 1) 2 HEVE HIAR # BELIT D, A IF 5 25
RGHAIWIS , ABFFEEE R & BTG 5 A E RE RS 4 ] H 2 73
e, T ELRESSE 25T OXA X B IR/ WA fe A . X 2]
orexin-A [¥{g B BRVE FIMROBE T 26 E M2 i (2 A 22 . BRI, 18
B VMH [ OXA S 7538 i bl 28 K 40T 15 R 53 M 14
FIAE . FREAR Y 2RI Rk i 2 iR, O ELTE J&) [l il
KRG WA RIEY. WFLEhY T T NPY BRIk,
Rl R B S0 5 R WSS S A, T PR R R T PN A
B, ARSI AN =8 BN E A% A TR NPY f5 45 2 i 4 fin
B9NPY SRR RIEAE IS Y1 R YS 24895, AR 4%
SRRV R UG 2 15 GR-231118 (K Y1 A2 (A B 7)) F
/ 5 CGP-71683(Y5 ZAAFEHUH) REAEINH 5 B 7MW , W] NPY
Y1 H Y2 26 S 5 BRI AI IR, HEWT NPY X552 1 %
YEHT AT RSl e i IR 7™ A 14 Wb, GP-71683 5 g 1
IRANTEN B R 935 , (HZ RERS /D 15 W, 3R W] CGP-71683 1]
REZ15 B I IR I8 B Y, REAAI ] 15 i TS 5 3 WA
Fo M= S5 GR-231118 Il CGP-71683 REMS i i:d il 45 ik
AAREING, I8 s BT AR AT A6 T il VMH Fri
TESY YUYS SZ AR50 ((Pro™]- i s JIK) AN 2 M 15 o0, 1hi i
S Y5 Z AR5 (PP, NPY ™, Ala”,Aib”, GIn*] [ Jik)fE
GG E BR300 , HL5 HAURKIOC & , R W NPY Wl A58 1
T Y5 ZARGEHE T I3, HRIFARESE 2 HEBR Y1 246
25 BRI M.

L5 L nid , orexin-A BEAE AR T T [l VMH ¢ 3t 5 R 7>
Wh,orexin ZAK Y1 HI YS ZARLU Rk E R A RGN S5 T %
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