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LYYDTw FOFICHBIFBHME v A% 3V EENOIERICOWTHEE L.
HiE AL, BRBRERS v MW TinvivodZi 2 1o 7z, 2DDE-ED T LY U, HARY YV
(HA BV 17 BRI K BB NIZTEFIC DWW T MET Lz, 51, L) U AR IV
PEAEICIESERZ MG 2728, Wil R ) X 5 —EEiH)siERT-PCR) I X b, HAERGRIC
BUBZCAFIUTHIVAREFYS—E XAyt Yy —V R (HDC mRNA) Z#lE Lz,
BRIV U220 ng/kgDHETHIIRNK G2 &, HEWMN43MFICIER L. LML
&ﬁ%,vx//w7b0/®ﬁﬂcizmuy@®%£T§%W&5bf%@ TIAC TS A
MRS NEN Tz, 7V T LY VAR VRIS X B0 aEm LTz, AT IVI L
U R Uk ot KEMREYIMT S &, HA MY VR RE WIS 57T L) YD
BT AEAMNE LIS iz, 7T L) v ERET % L, IRE#ZICIE, HDC mRNAJERE 2.3
5 ERU, &5 2B RIBICIF 27651 ER Uiz, AT LT LY icid, FREOIERIZEED 5 s
Mo 7z. HDC mRNADEICHE LT, 7V Z LY Y EHA R VORICHREADZRD 5Nz,
fEam . AR ORERIT, //WﬁbU/ﬁtXﬁ‘V Yihe BRODIEHEIC K > THEE W2 RIS L, 7 A
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HEWETEEIMEAE L CO B ATREME DS R SN %, B
WICHEBNT, BLlE, 7V LY U, ARV
FEEDIEIC X > THICB I 20 ZRIS % C
EERFERLIEY. RMFRICENT, LR, 7VILY
LY, BHEICBO T ATV TR F—
Yo 2wty Yy —1) R (HDC mRNA) O k7 #l
WU, HoZBEPERo 7 7 257V v aRET 5 L,
C DRFEER D 72 2ITMRIE N D T L&A LY.

B INC T B 7 L) v DB 1 7 iR
Blzicix, 7LD YOEYIENERICOWT I 5IC
ZL DHHBESZELRDH B, LI, T v et
DOMLE RIVE >V ORICIZHENER H % WIZFHIRIER
DEE L TWBAEENEN D 5. Fukumoto et al.i, &
BRI HS B 7 L) e AR OMEEMZ R
LTW3?.

CNETIC, TATVIVT LY VBB RIE
FTEHIZBIHE N TRy, TAT7 LT LY UG
BRmiEH o7 L) VRIKO KRS 72 DTV B T2,
B W EIC I % 7 L) O R 2AIVE ) 7 i Be
TBEHITE, TAT VI LY VOVER 2RI %
TENEETHZ. AFRICHNT, FLlk, TA7
DIWTLY T IOVT LY VB, Ty FOBICE
AW 7s B UNC HDC mRNAGRRIC RIF I 1EH = Lt
UK. £, BEIMICBWVT, 2D0BED Y L
U2 EHARY VENCHEERDFEL TO 205D
ICDOWT EB R LTz,

MR ERE
BREERS v M EERT 2 DONFIRERRILE

BEER 2 TR T2 71 & b, —Biii RSB ED
Wistar> v b (fKH# 180~220 g; =17 R —E A
2t #int, HA) IS, LR VA (37%wt/vol) 7
0.34 ml/100g b.w.D & THEFENTEA LTI ZHE L,
BRIz DOEETT- 2. £, KEZY)
L THZa—LZEHAL, AIMCEHSEZ. AR
MO LTHZBEL, EHRARK)ZFLYF a—
TEEHEICHA LKL, Fa—7 0%, HOEK
MICERE Lz, Z20%, WM isEES 2z &%t
L, 851KORYVTFLVFa—T%+ J5HEDY]
FAERIN D BICHA L, HAPTJE P CRE SR LU CREFHICIENE
Uiz, BHOERERE, HEHRDNEIRICE % £ TAHE
WK TR G L, EHRY 7 GlE 1+0.1 ml/min;
A7 aF 2 —7 KT MP-3A, HEUHR SRR
2, W, HA) ZHWT37°COEF K TR
Ufz. HEHZ 157 R CHRIL, 7=/ — V7 &2 L
A VAR LTI L, 0.01 M NaOH 7 v
THE Lz flE L.

B EDRIE

fe ek, 157 F713607H7%-0DHuEq & L

TEbLE. BHowsElE, 7YV VERETA

ERe

TINWTLY YORERZRICHE L. TS OREE
BULFRO@EO & Lz 7oV T L) (S b 7V
TV 2 XTF RS, KBk, HA); B HNEER
FtAD 5 IRFRIF2IC 20 pg/kgDHEZT 23y BT
FRA G, TAT VT LY V(T b TAT Y
VT LYV RTF RFEAT, KB, HA): B NPEE
HEALAED 5 1R R4 20 pg/kg % 7213200 ng/kg D &=
T a vy hTEIRNE G-

7T LY VBRI AT TERICENT, ®#
EMRENR T RE MG 2728, 7V T LYY
DG 5THNC LAY V2SS T H 2 Wil 7
raer G L, BowazHlE L.

HARY V(HARY »-17, & b G-17, Sigma
Chemical Co., St Louis, MO, USA) O# kARt 5
W7V VERET AT VIV LY YEBAIL,
TIVTVL) VERIET AT IIOVI LY YINHARY &~
FREIC K B NUE T VEFIIC DWW T B RET L7z,

D7 IV 2 A L¥BEER) X5 —t&E#EHK R (RT-PCR)
lic&L3dZy bDBICEITSZ v FHDC mRNADEE
BIAR

T YD2DDENEREIC BT Z e A %I
BRI BT IER 2 /MG % 728, LightCycler> A
T L& U TRT-PCR IC & 52 HDC mRNAD 7 vt
AT 1R, TV T LY VERET AT VIV L
1 (20 pg/kg) ORI G 2 1RIC T v b 72 ik
L, HESkE I HEE U 7z. FastPrepy A7 L&Hi
L, 2 TCTORNAZKEEMN 5538t L7z, FastPrepy A7
LORERSIZ LA D@D & Uiz BIO 101 FP120 FastPrep
A VAW IV A Yk, FastRNA Pro Greenv b (BIO
101 Inc., Carlsbad, CA, USA). &% E (260 nm, 280
nm) OWHEEZRIEL, Thic k> THDC mRNAJE
& HE Uiz, RT-PCRA D 1st Strand cDNA Synthesis
F v b (Roche Diagnostics Corp., Indianapolis, IN,
USA) 2 L, 41 DNA(cDNA)IZ RNAZ itz 5.
Ufz. WG EYO7 ) 2— Q2 D) ZHWTEEW
RT-PCR%Z i L7z, EREMN RT-PCR I, Fast Start
DNA Master SYBR Green I3 k (Roche Diagnostics
Corp.) & LightCycler Quick System 330 (16) (Roche
Diagnostics Corp.) Z# i L7z. 7S94 ~—t v MMILL
To@Eb & L7z 7 v FHDCICDWTIE5-CCCAGTG
AATACCATGAATAC-3' (> R) BX U B5-ATGTCCCC
AAAGATGCTAT-3' (77 F+t > X) (GenBank)” 7t
A5 M29591h 5 7 A > LTz), 18S rRNAJIIEIC
DN TIE5-CGAACGTCTGC CCTATCA3 (x> ) &
XU 5-GCTGCCTTCCTTGGATGT-3' (7 > F+t > A)
(772 AEE V01270 B 7P A > Liz). TD&KS
I LT, RERES1Z182 bp, 130 bpk x> 7z, HHIE
FEELLTFOED & Uz s 95°C T 1057 [ D EAZ
%, 95°C CLOMR DB 2400 1 7 )b, 62°CT10
BRO7 == 7, 2CTTHHOT I ATy gy
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FiTo Tz, IREERHEIZ20°C/seck L. EHIC,
PCRD 1% T @l fii ph AR AT 217V, PCRIJD DREFE
iR LT, PCREEMICOWVWTIE, ZIVESKKE (2%
THA—=ZAT)N) BXUOCZF VT LTS A RYHIC
X o> THHEIE#TTV, GFX PCR DNA¢ Gel Bandfs
4w b (Amersham Pharmacia Biotech AB, Uppsala,
Sweden) THHL LU TR ZE LTz, I%E 260 nmic 35
F B ERIEL, Chuc ko CEEZENIE L.
Y2 TIVIE /1018 IGERAR L, BEHEE Ui
U7z, PCREDHIERY > 7 IVE, MEFRICKXD,
LightCycler Software Ver. 3.5% W\ CE&E L7z, FE%E
b9 %78, HDCHHERES] ORI, XS 29>
7" L0 18S rRNAMEBURA D &= TR L 7z.

A bO—ibZ vy b EREHBZVIZ Y MTHITFSH
A MU VRBTESWE KT HDC mRNAGRRICH T
3511 DIER

2DODIBRED T LY U, HA N VI R EE W
WM STTER 2GS %728, BHNEEER S v b2/
L, AARY VRS RISV T LY VERIET A
TIWTLY) RS LT, TV I L) VERIET
AT IVT LY V(20 ng/kg) &, LLRDTETT Y b
KRG Uz A RY O AZ Rl LT 1R E
LTHhBEAHAMN) Yok (e FAARY 217,
10° mol/kg/hr) FicT vy aw v TV I LY Vv
FRETAT7 VIV LY U EFA L. BNEEERIC
X o THEH X N2 A% 15 Rk CHRILL, 7=/ —
VT R LA VYRR LT L, 0.01 M NaOH
ICCHEL, BrwazifilE Lz,

2DODIBRED T LY VY, AR VRl NS
WEEMEICEI) B v AR I VAR RIETERIIC
DNT, REMREPBEELTWE D E S M Ead
1%, BANERREROTHENC, v b ORFREE
FTOB IS TETT 2REMEO—HZYIW L7z,
HMUZAIVFT, avra—)Lov M RLLTF
Mz Lz, REMRUINZ Yy hear bao—)b
Zw Mk, HABEERZG L TH S 1IRHEIC
HARV (20 png/kg/hr, IV) ZHR 55 L=, A
RY VOFEAZERMG L TH S IRF%IC, 7YV T L
VYERIETAT VI LY Y ET VY 3y T
ALTz. BAEED S P E N A% 155 6 TR
HLL, 0.01 M NaOH I TIE =TV g ez HlE
L7z, EHIC, HKEMRYIMIh 2L TWhiRno
MIHLUT, HAABY YOEGRS R\, 7
I LY VRFEANT 5 1557HIC, LAY 2K
PR TH BT Fa ¥ (0.1 mg/kg) #RE5 L, H
ARV VR REE WIS RIS 7 VT L) VOt
TERNSREMREDBE S LTV B E S hERE L.
2DDEHED 7 LY UV A R Vil & % HDC
mRNAG IS IESHEHZ MG 578, 72T L
VUEEETAT VI LY (20 pg/kg) EHARY

(20 ng/kg) ZFIRACEMRAIZ G- L TH 5 2R IC T
MR Uz, BRI 7 HiEE L, RNAZHfH L7z,
HDC mRNAICDWTiE, FabL7z#D, LightCycler %2
HWTRT-PCRICK BT vl A ZiTo Tz,

5, TVIVITLYURHARY VHERICK S
HDC mRNAG I M IE 9 7F ISR EMEN G L
TWVENESIDZMEIT 278, FEROTHREICT v
rOREMBEEYIM LTz, 3> ha—)LTw b EKE
MY = Micid, 7 IvZ L) > (20 pg/kg/hr,
IV) £ A MY (20 pg/kg/hr, IV) Z[EKFHCT >~
Vaw hTREG Uz, &5 20%ICT vy R ERRL,
B ARERMG 2 )8 L, RNAZfiiH L7z. HDC mRNA
IOV TlX, ExdU7@EbD, LightCycler ZHWT
RT-PCRICEK BT v A ZITo ).

TREHRRAR

BERIZIC DWW TIE, —7C ANOVATT#T L7z, P
EDZ H LI 1 ScheffefE Z i L7z. Windows
(Microsoft Corporation, Redmond, WA, USA) F D SPSS
(SPSS, Inc., Chicago, IL, USA) Z{EH L, & TOHET
MoE &2 EE Uz, PIEAY0.05K1 (P<0.05) DEFAICH
FEREEAZ LT

ER

TIWT LY EREET A7 VIV L) DS I
SBESW, KEMBEELEAZZIVDT L) VRIEIC
K BB BN\DEE

ok, #HE0.04,0.8, 4,20 pg/kg) TV IILT L
U 2 ERNIE G S5 L, AR CHEBB IS
INZTEERIBERTHRE L. ThEDHEICBNT,
20 ng/kg 7 IV LY Y EEIRN ST % & BE W
DEAKIGHERENSE L EME LY. Lizh->
T, SEIOETWERTIX, 20 ng/kgDOHETT VIV
T U ERE L. 7YV T LY Ve 20 png/kgDH
BTHIRNIREG T 2L, BBoOwENIY ho—)LL
N)VD 4G E TR T % T L H RS N7z (Figl). L
MLUERE, TATIIVT LY V720 ng/kgFE 721
200 pg/kgDOHE THRIHR G L TEBEI I T 25
BUIERD NI o T2 (Fig2).

BLZ, BERICTY, WEMREmd 2L, JL
U VDB I TER DRIl ns C &
B Lz, cockld, 7LV BB IET
VEFNSGEEMRDEE L TWAE T EERLTWVWS. A
WH9E T, TOFMREMGRT S8, 7YV TL) v
EIEANT B 15000, LANY) VZEREETEHRTH S
7 v oez2#&5 L7 Fig3ld, 737 L) v
DR 0 IR LGN E BRI ST ERZ/RL T
. 7V L) O 2 HOFEATIE, H#1EEO
HEAIC K BB WEOEI & I1FIEE LWL L)L
Waneh 507z (54.8£7.4 nEq/hr; 58.51+4.8 pEq/hr).
UL LEDDL, W7 harofkbickyh, 7o)v
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LV YOF 20 HOR G DI WEIC KT TERE 1T, 1R D % 03 2R R#%1C HDC mRNAJREIC

# L <) & 7z (Figd). B9 2 VEHIEERD BN - 72 (FighB).
TJLIVRERICEITZZ Y FBHEOHDC MRNA LU YDOARX M VRIBTEZWBICKRIZTVER
= HARY T LY Y ORICHRERDMAEL T

TJLYD UHEMBICET 2 e A2 I VERICKIET  ZHhELZRIAT 278, JLY) YOHA MY Vil
Y Z#ETd %728, HDC mRNAICDWTC, RT-PCR Il P IBIC IETIEHZMGEGI Lz, A MY VD
WKEBT7 kAol 7IIVZ LY UE20 ng/kg  EKEA (107 mol/kg/hr) I X BH[E FDZ v Micxf
DOHETEHIIRNER ST 5 &, IRRE®ZICIE, SRBEAN LT, 7371V (20 ng/kg) #9723 BT
OHDC mRNA EENEBL)LD23HIC FARL, 2 §IkRANKRS L7z, FigblirLizksic, 737 L
RERI RIS 2.76%1C ERH L7z (FighA). LA LAaNS, U X, HX MY VRIS X 2 5 w7z B N
TAT IV LY V7220 ug/kg DR TR G LIZEE S8z, HRA MY O ARG 1RFEZ OB W,
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Fig. 1. Effect of acyl ghrelin on acid output in gastric lumen-perfused rats. Time course of acid output in response to intravenous
administration of ghrelin (20 png/kg) in gastric lumen perfused rats. Saline was administered in control rats. Gastric acid output was
measured for an hour after the administration of acyl ghrelin or saline. (A); each value represents the mean ==SE of acid output at 15-min
intervals. (B); acid output for 1 hr calculated based on the data in A. Each column represents the mean+SE of acid output for an hour
after acyl ghrelin or saline administration. **p<C0.01, N=5, 7.
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Fig. 2. Effect of desacyl ghrelin on acid output in gastric lumen-perfused rats. Time course of acid output in response to
intravenous administration of desacyl ghrelin (20, 200 pg/kg) in gastric lumen-perfused rats. Saline was administered in
control rats. Gastric acid output was measured for an hour after the administration of desacyl ghrelin or saline. (A); each value
represents the mean+SE of acid output at 15 min intervals. (B); acid output for 1hr calculated based on the data in (A). Each
column represents the mean=SE of acid output for 1 hr after desacyl ghrelin or saline administration. NS not significant, N=5, 6, 4.
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TIVT LY B9 5 T Ll X o T1.84£5%
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(Fig8). U, HKEMBRORE G2/ R 5
Slz. REMROREZIHERT 5729, WilET
VI, TG L) Y OMEMERIC RIE TR
TEMEI L. FigdoRL7zkH1c, Wiy ~
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Fig. 3. Effects of successive administrations of acyl ghrelin on acid output in gastric lumen-perfused rats. Time course of acid
output in response to successive intravenous administration of acyl ghrelin (20 pg/kg) in gastric lumen-perfused rats. (A); each
value represents the mean=+SE of acid output at 15 min intervals. (B); acid output for 1 hr calculated based on the data in A.
Each column represents the mean=+SE of acid output at 1-hr intervals. NS not significant, N=12.
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Fig. 4. Effect of a muscarinic receptor antagonist on ghrelin-stimulated acid output in gastric lumen-perfused rats. Time course
of acid output in response to intravenous administration of ghrelin (20 pg/kg) and atropine sulfate in gastric lumen perfused
rats. (A); each value represents the mean=SE of acid output at 15-min intervals. (B); acid output for 1 hr calculated based on
the data in (A). Each column represents the mean=+SE of acid output at 1-hr intervals.**p<{0.01, N=5.



T6 HEH

Mo 712[53.616.7 nEq/hr (7 V7 LY U ERE L
556) vs. 48£6.0 uEq/hr (7 )V7 LY V7RG Uk
Mot 1.
AZX MY VR T HDC mRNA SRECHT 37 IVG
LU Y ORBEERICEIT 2K ERREDEE

AR VRIS K BBz T IV T L) b
BT 2RI A2 X Vb DS LT 5
G, F iz T OERNSGREMREDBE G LTV 20
ZHET S8, BHEEOHDC mRNA & RICDOW

ERT

TT7wlkAZiTok. avra—)Low &kt
YW= Micik, 727D (20 ug/kg) & A
A Y > (20 pg/kg) ZEKHCT > 3 v b TEIRN
K5 Uiz, 2BRRICT v bR L, HRHEOHDC
mRNAGHR=ZHE L7z, HDC mRNAJEEIZ, 7
VI LYY (20 ug/kg) EHARY (20 png/kg) ZIH
RHCRG LI RIcE LS ERL, AA MY VRl
T OGE D 1.94651C 552 U 7z (Figl0) . KB YT
v hEHWEFEETIE, HARY VIZL>THDC
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Fig. 5. Effects of acyl and desacyl ghrelin on the concentration of HDC mRNA in rat gastric mucosa. Acyl or desacyl
ghrelin (20 pug/kg) was administered intravenously. The concentration of HDC mRNA was measured by real time RT-PCR
using LightCycler. (A): the effect of acyl ghrelin on the concentration of HDC mRNA. (B): the effect of desacyl ghrelin on
the concentration of HDC mRNA. Control: the concentration of HDC mRNA in gastric mucosa of rats administered saline.
Acyl ghrelin 1 hr or desacyl ghrelin 1 hr; concentration of HDC mRNA in gastric mucosa 1 hr after acyl ghrelin or desacyl
ghrelin administration (the stomachs were excised 1 hr after the administration). Acyl ghrelin 2 hr or desacyl ghrelin 2 hr;
concentration of HDC mRNA in gastric mucosa 2 hr after acyl ghrelin or desacyl ghrelin administration (the stomachs were
excised 2 hr after administration). Each value represents the mean=SE of HDC mRNA expressed as % of control. *p<<
0.05,**p<<0.01, NS not significant, N=24, 17, 17,9, 9, 9.
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Fig. 6. The effects of acyl ghrelin on gastrin (gastrin-17)-stimulated acid secretion. (A): time course of acid output in response
to the intravenous administration of acyl ghrelin (20 pg/kg) on gastrin-stimulated acid secretion in gastric lumen-perfused rats.
Acyl ghrelin was administered intravenously 2 hrs after the beginning of continuous gastrin administration (human gastrin 17,
10° mol/kg/hr). Each value represents the mean=+SE of acid output at 15-min intervals. (B): acid output for 1 hr calculated
based on the data in (a). Each column represents the mean+SE of acid output for 1 hr at the 4™ hour. **p<0.01, N=5, 5, 6.
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mRNA ZHEMERICEML, a>ra—)bI v b
CIFIFHELOLA)VOEMARS 5Nz, L LD
5, WEMREYIMTSE, HAM) VHIEICK S
HDC mRNABED RN T LT LY Vi k> TH
lBEX N3 &idizh-> Tz (Figlo).
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Fig. 7. Eeffects of desacyl ghrelin on gastrin (gastrin-17)-stimulated acid secretion. (A): time course of acid output in response
to intravenous administration of desacyl ghrelin (20 ug/kg) on gastrin-stimulated acid secretion in gastric lumen-perfused
rats. Desacyl ghrelin was administered intravenously 2 hrs after the beginning of continuous gastrin administration (human
gastrin 17, 10 mol/kg/hr). Each value represents the mean=+SE of acid output at 15-min intervals. (B): acid output for 1 hr
calculated based on the data in A. Each column represents the mean=SE of acid output for 1 hr at the 4™ hour. *p<C0.05, NS not
significant, N=5, 8, 5.

A

*%
T 1

50 4 =¢=Control f¢|

45 4 —l—Gastrin
E 40 1 ——Castrin+Acyl ghrelin U
A = 80 *%
oA Gastrin 10~?mol/kg/hr = -
B 30 - N
m ? \l/Acyl ghrelin 20ugkg [ ¢ 4
= 25 E
s 50
5 20 - =
& 2 404
3 15 4 =S
o \l/Vagotomy o 301
g 10 Z 204
g g

O+—T—T——T T T T T T T T T T T T T T T T 0

1 2 3 4 5 (hrs) .
o +
Control Gastrin Gastrin .
Acyl ghrelin

Time

Fig. 8. Effect of vagotomy on the enhancement of gastrin-stimulated acid secretion by acyl ghrelin. Subdiaphragmatic and
gastric branch vagotomy was performed in rats 7 days before the experiments. Sham operation for control rats was performed
on the same day. (A): time course of acid output in response to intravenous administration of acyl ghrelin (20 pg/kg) on gastrin-
stimulated acid secretion in gastric lumen-perfused rats. Acyl ghrelin was administered intravenously 2 hrs after the beginning
of continuous gastrin administration (human gastrin 17, 10° mol/kg/hr). Each value represents the mean=+SE of acid output
at 15-min intervals. (B): acid output for 1 hr calculated based on the data in (a). Each column represents the mean=SE of acid
output for 1 hr at the 4™ hour. **p<0.01, NS not significant, N=5, 9, 5.
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Fig. 9. Effect of atropine sulfate on the enhancement of gastrin-stimulated acid secretion by acyl ghrelin. A: time course of
acid output by IV administration of acyl ghrelin (20 pg/kg) on gastrin-stimulated acid secretion in gastric lumen-perfused rats.
Acyl ghrelin was administered intravenously 2 hrs after the beginning of continuous gastrin administration (human gastrin 17,
10° mol/kg/hr). Atropine sulfate (0.1 mg/kg) was administered to rats 5 min before acyl ghrelin administration. Each value
represents the mean=SE of acid output at 15-min intervals. (B): acid output for 1 hr calculated based on the data in (A). Each
column represents the mean=+SE of acid output for 1 hr at the 4™ hour. NS not significant, N=4, 4.
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Fig. 10. Effect of vagotomy on the enhancement of gastrin-stimulated HDC mRNA synthesis in the gastric mucosa by acyl
ghrelin. Subdiaphragmatic and gastric branch vagotomy was performed in rats 7 days before the experiments. Sham operation
for control rats was performed on the same day. Gastrin (20 ug/kg) alone or in combination with ghrelin (20 ng/kg) was
administered intravenously. The concentration of HDC mRNA was measured by real time RT-PCR using Light Cycler. Control:
the concentration of HDC mRNA in gastric mucosa of rats with saline administration. Gastrin; the concentration of HDC mRNA
in gastric mucosa of rats with gastrin (20 pg/kg) administration, Gastrin+Acyl ghrelin; the concentration of HDC mRNA in the
gastric mucosa of rats with gastrin (20 pg/kg) +acyl ghrelin (20 pg/kg) administration Vagotomy + Gastrin; the concentration
of HDC mRNA in the gastric mucosa of vagotomized rats with gastrin (20 pg/kg) administration, Vagotomy -+ Gastrin+
Acyl ghrelin; the concentration of HDC mRNA in the gastric mucosa of vagotomized rats with gastrin (20 pg/kg)+ghrelin
(20 pg/kg) administration. Each column represents the mean=SE of HDC mRNA expressed as % of control. *p<C0.05, **p<<
0.01, NS not significant, N = 4, 5, 5, 5, 5.
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acylated and desacylated ghrelin on acid secretion in
the rat stomach | XD NEZHRMELIZEDTHS.
Sakurada T, Ro S, Onouchi T, Kato S, Takayama K,
Yakabi K, et al. Comparison of the actions of acylated
and desacylated ghrelin on acid secretion in the rat
stomach. Journal of Gastroenterology. [Epub ahead of
print]

References

1) Kojima M, Hosoda H, Date Y, Nakazato M, Matsuo H,
Kangawa K. Ghrelin is a novel growth hormone
releasing acylated peptide from stomach. Nature.
1999;402:656-60.

2) Date Y, Kojima Y, Hosoda H, Sawaguchi A,
Mondal MS, Suganuma T, et al. Ghrelin a novel
growth hormone-releasing acylated peptide, is
synthesized in a distinct endocrine cell type in
the gastrointestinal tracts of rats and humans.
Endocrinology. 2000;141:4255-61.

3) Tscop M, Smiley DL, Heiman M. Ghrelin induces
adiposity in rodents. Nature 2000;407:908-13.

4) Wren AM, Small CJ, Ward HL, Murphy KG,
Dakin CL, Taheri S, et al. The novel hypothalamic
peptide ghrelin stimulates food intake and growth
hormone secretion. Endocrinology. 2000;141:4325-8.

5) Kamegai J, Tamura H, Shimizu T, Ishii S, Sugihara H,
Wakabayashi I. Central effect of ghrelin, an
endogenous growth hormone secretagogue,
on hypothalamic peptide gene expression.
Endocrinology. 2000;141:4797-800.

6) Nakazato M, Murakami N, Date Y, Kojima M,
Matsuo H, Kangawa K, et al. A role for ghrelin in the
central regulation of feeding. Nature. 2001;409:194-8.

7) Asakawa A, Inui A, Kaga T, Yuzuriha H, Nagata T,
Ueno N, et al. Ghrelin is an appetite-stimulatory
signal from stomach with structural resemblance to
motilin. Gastroenterology. 2001;120:337-45.

8) Shintani M, Ogawa Y, Ebihara K, Aizawa-Abe M,
Miyanaga F, Takaya K, et al. Ghrelin, an endogenous
growth hormone secretagogue, is a novel orexigenic
peptide that antagonizes leptin action through the
activation of hypothalamic neuropeptide Y/Y1
receptor pathway. Diabetes. 2001;50:227-32.

9) Wren AM, Seal LA, Cohen MA, Brynes AE, Frost GS,
Murphy KG, et al. Ghrelin enhances appetite and
increases food intake in humans. J Clin Endocrinol
Metab. 2001;86:5992-5.

10)Masuda Y, Tanaka T, Inomata M, Ohnuma N,
Tanaka S, Itoh Z, et al. Ghrelin stimulates gastric
acid secretion and motility in rats. Biochem Biophys

Bt

Res Commun. 2000;276:905-8.

11)Date Y, Nakazato M, Murakami N, Kojima M,
Kangawa K, Matsukura S. Ghrelin acts in the central
nervous system to stimulate gastric acid secretion.
Biochem Biophys Res Commun. 2001;280:904-7.

12)Yakabi K, Shoki R, Onouchi T, Tanaka T, Ohno S,
Miura S, et al. Histamine mediates the stimulatory
action of ghrelin on acid secretion in rat stomach.
Dig Dis Sci. 2006;56:1313-21.

13)Hosoda H, Kojima M, Matsuo H, Kangawa K.
Ghrelin and desacyl ghrelin: two major forms of rat
ghrelin peptide in gastrointestinal tissue. Biochem
Biophys Res Commun. 2000;279:909-13.

14)Kojima M, Hosoda H, Matsuo H, Kangawa K.
Ghrelin: discovery of the natural endogenous ligand
for the growth hormone secretagogue receptor.
Trends Endocrinol Metab. 2001;12:118-22.

15)Broglio F, Benso A, Gottero C, Prodam F, Gauna C,
Filtri L, et al. Non-acylated ghrelin does not possess
the pituitaric and pancreatic endocrine activity of
acylated ghrelin in humans. J Endocrinol Invest.
2003;26:192-6.

16) Yoshimoto A, Mori K, Sugawara A, Mukoyama M,
Yahata K, Suganami T, et al. Plasma ghrelin and
desacyl ghrelin concentrations in renal failure. ] Am
Soc Nephrol. 2002;13:2748-52.

17)Baldanzi G, Filigheddu N, Cutrupi S, Catapano F,
Bonissoni FS, Fubini F, et al. Ghrelin and des-acyl
ghrelin inhibit cell death in cardiomyocytes and
endothelial cells through ERK1/2 and PI 3-kinase/
AKT. J Cell Biol. 2002;159:1029-37.

18)Bedendi I, Alloatti G, Marcantoni A, Malan D,
Catapano F, Ghe C, et al. Cardiac effects of ghrelin
and its endogenous derivatives des-octanoyl
ghrelin and des-GInl4-ghrelin. Eur J Pharmacol.
2003;476:87-95.

19) Cassoni P, Pappoti M, Ghé C, Catapano F, Sapino A,
Craziani A, et al. Identification, characterization,
and biological activity of specific receptors for
natural (ghrelin) and synthetic growth hormone
secretagogues and analogs in human breast
carcinomas and cell lines. J Clin Endocrinol Metab.
2001;86:1738-45.

20)Asakawa A, Inui A, Fujimiya M, Sakamaki R,
Shinfuku N, Ueta Y, et al. Stomach regulates energy
balance via acylated ghrelin and desacyl ghrelin.
Gut. 2005;54;18-24.

21) Fukumoto K, Nakahara K, Katayama T, Miyazatao M,
Kangawa K, Murakami N. Synergistic action of
ghrelin on gastric acid secretion in rats. Biochem



Fv FOEBRMICTIET T IV T LY VT AT VT LY Y OFEHO g T

Biophys Res Commun 2008;374:60-3.

22)Yakabi K, Mimura H, Iwabuchi H, Ro S, Nakamura T.
Interleukin-8 enhances tetra-gastrin-stimulated acid
secretion in vivo. Dig Dis Sci. 1998;43:2317-21.

23)Kreuzer KA, Lass U, Bohn A, Landt O, Schmit CA.
LightCycler technology for the quantitation of
ber/abl fusion transcripts. Cancer Research.
1999;59:317-74.

24)Date Y, Murakami N,Toshinai K, Matsukura S,
Niijima A, Matsuo H, et al. The role of the afferent
vagal nerve in ghrelin-induced feeding and growth

hormone secretion in rats. Gastroenterology.
2002;123:1120-8.

25) Cummings DE, Purnell JQ, Frayo RS, Schmidova K,
Wisse BE, Weigle DS. A preprandial rise in plasma
ghrelin levels suggests a role in meal initiation in
humans. Diabetes. 2001;50:1714-9.

26)Richardson CT, Walsh JH, Hicks MI, Fordtran JS.
Studies on the mechanisms of food-stimulated acid
secretion in normal human subjects. J Clin Invest.
1976;58:623-31.

27)Levi S, Beardshall K, Swift I, Foulkes W,
Playford R, Ghosh P, et al. Antral Helicobacter pylori,
hypergastrinaemia and duodenal ulcer: effect of
eradicating the organism. BMJ. 1989;299:1904-5.

© 2010 The Medical Society of Saitama Medical University

http://www.saitama-med.ac.jp/jsms/



