R EARMLRL®
wcjd@wijgnet.com

(49

WAL BAYE 20060E3318H; 14(8): 752-757
ISSN 1009-3079 CN 14-1260/R

GhrelinfE X B2 R AP HIRIEX B HIEHRIPIER

%38, PR, EBRRAE, 8 R, Inge Depoortere, Theo Peeters

m¥E %4
BV B 95 A e
JR AT I, &
AR5 PN
ﬁaﬁ;ﬂ‘, T B
. XKERAA
B, UK e
BB J& 3 T P AR
WE R, BN
BN N &R
P B 89 K IR AL
L i
WAz, Ghrelin®F
TR BAA
NPT %k 09 — A
PR ERARE
Ghrelinft B % %
HRTEAER
w9V

RIS, FhimsE, BB, SR, FHXFERR LAEF LT
266021

Inge Depoortere, Theo Peeters, X £# - K5 Aot
B—3000

RIS, &, 1954-10-264%, EBHA, NIk, 2003FLLFIFTRE
HESUASE I, S, TEMEBW-FIRSIDAIIEERR.
R ARAFALFIAE, No.30470642

F & FARE KA B, No.05-1-JC—93

BIRAEE: [RIB, 266021, LIREEBHEINE38S, SBKRZ
ESBURIBEIBZIAZ. luoxukai@yahoo.com

E815: 0532-83056510 f&E.: 0532-83813986

IWF5EEA: 2006-01-03  1EZEHET: 2006-01-25

Expression of Ghrelin in
nervous system and its
cytoprotective action in rats

Luo Xu, Xian-Rong Sun, Xiao-Hua Han, Feng Zhong,
Inge Depoortere, Theo Peeters

Luo Xu, Xiang-Rong Sun, Xiao-Hua Han, Feng Zhong,
Department of Pathophysiology, Medical College of Qingd-
ao University, Qingdao 266021, Shandong Province, China
Inge Depoortere, Theo Peeters, Department of Patho-
physiology, Centre for Gastroenterological Research, Cath-
olic University of Leuven, B-3000 Leuven, Belgium
Supported by National Natural Science Foundation of
China, N0.30470642, and the Fund from Qingdao Scientific
and Technique Bureau, No. 05-1-JC-93

Correspondence to: Dr. Luo Xu, Department of Patho-
physiology, Medical College of Qingdao University, 38
Dengzhou Road, Qingdao 266021, Shandong Province,
China. luoxukai@yahoo.com

Received: 2006-01-03  Accepted: 2006-01-25

Abstract

AIM: To investigate the expression of Ghrelin in
brain, intestinal myenteric plexus and plasma
and study its possible cytoprotective effect and
mechanism on gastric mucosa against stress-
induced ulcers.

METHODS: Seventy-six healthy male Wistar
rats were divided into 6 groups randomly: cold-
water restraint group (n = 10); intracerebro-
ventricular (icv) injection of Ghrelin group (n =
24); icv injection of Ghrelin after subcutaneous
injection of N°-Nitro-L-arginine methylester
(L-NAME) group (n = 8) and three matched
control groups. The expression of Ghrelin in rat
brain, intestinal myenteric plexus and plasma
were detected by radio-immunoassay (RIA) and

double staining of immunofluorescence and im-
munohistochemistry. The effect and mechanism
of Ghrelin on gastric mucosa against stress-
induced ulcer were analyzed using neurophysi-
ologic methods.

RESULTS: Ghrelin-positive immunoreaction
(IR) was observed in the small intestinal my-
enteric plexus and primarily cultured myen-
teric plexus neurons. Ghrelin-IR co-localized
with choline acetyl transferase (ChAT), but not
with nitric oxide synthase (NOS) or Calbindin
(Calb) in the same myenteric plexus neurons.
In comparison with that in its matched control
group, the content of Ghrelin-IR in plasma was
significantly decreased (198.3 + 29.6 ng/L vs
141.7 £ 26.5 ng/L, P < 0.05), but increased in hy-
pothalamus, medulla oblongata, pituitary and
intestinal myenteric plexus (96.2 £ 18.1 pg/mg
vs 153.2 £ 11.6 pg/mg, P = 0.006; 89.8 + 16.5
pg/mg vs 144.4 + 13.9 pg/mg, P = 0.007; 108.3
*+11.9 pg/mg vs 198.2 + 23.3 pg/mg, P = 0.002;
48.8 £12.8 pg/mg vs 86.2 £ 21.5 pg/mg, P = 0.02;
respectively). The formation of stress ulcers was
markedly inhibited by microinjection of Ghrelin
into the ventricle with a dose-dependent man-
ner (ulcer index: normal saline 86.7 + 6.2; 50 ng
Ghrelin 79.3 £10.7, P = 2.18; 500 ng Ghrelin: 61.3
1+ 11.7, P = 0.04; 5 000 ng Ghrelin: 35.6 + 10.8, P =
0.005). However, after a subcutaneous injection
of L-NAME, the cytoprotective effect of Ghrelin
disappeared.

CONCLUSION: Ghrelin co-localizes with ChAT
in intestinal myenteric plexus neurons. The
expression of Ghrelin changes in the central
nerves system (CNS) and plasma while stress
ulcer happens. Ghrelin in the CNS can protect
gastric mucosa with a dose-dependent manner,
which is probably related to the synthesis of ni-
tric oxide.

Key Words: Ghrelin; Choline acetyl transferase; Ni-
tric oxide synthase; Stress ulcer; Rats
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fik 2

BEY: AR KRS D m LI AF 2 A ab 2250
Aot ¥ P Ghrelin® &%, 3T Ghrelinfe K iZ
T RSO R S P AR R BALE.

Fik: B E & Wiater K R76 %, MALLS 4
620 KiZHm R A L(10 R); M A E 74 Ghrelin
024 R); K FiEHL-NAME+M i £ 2 4%
GhrelinZi(8 X )A=A48 5 693/~ 2 BB 2L (JE % K &
ZH18 R, AN i T R4t A 2R 3 K8 R, R F iS4t
L-NAME+H i & /£ 4% A& 22 3 /K288 X). KA
I ST R IR LA IR Fe Fo b 22
PR R Ty ik, AR N LR A 22 A Ae
f2 J W Ghrelin®) &3&, K3+ Ghrelindd X & R
48 I R F T 0 RO B BT 9 69 % R B

R EFE KR AL Z R F R
¥R B UL IR A 22 oAb 22 703 7T LA Ghrelin
A % 9% BB PP (Ghrelin-IR) 89 & ik, H
Ghrelin-IR 5 A28 T Bt 45 45 B5(ChAT) 2 F &
X TR —4v %2 LA, /2Ghrelin-IR R 5 — &AL
B A BE(NOS) o il HLiE B ot b Ab 22 T N4 A
#4545 &% @ (Calbindin, Calb)% 4. X R
JLOPE B B g E AR B B, 2 3 A Ghrelin-
IR# 42 28,V (198.3+£29.6 ng/L vs 141.7
+26.5 ng/L, P =0.026), ™ F i, EfE, &
A Fo LT A% 22 MAd 22 7T 1 Ghrelin-IR 8 48
2 Z (23 496.2+18.1 pg/mg vs 153.2
*+11.6 pg/mg, P = 0.006; 89.8+16.5 pg/mg
vs 144.4313.9 pg/mg, P = 0.007; 108.3 %
11.9 pg/mg vs 198.24+23.3 pg/mg, P = 0.002;
48.812.8 pg/mg vs 86.21+21.5 pg/mg, P =
0.02); M5 £ 24 Ghrelink R 2 3HE F i
S0 FF A R Y, B2 R E IR
kX R(FmisH: AR K, 86.716.2; 50 ng
Ghrelin, 79.3+10.7 P = 2.18; 500 ng Ghrelin,
61.3£11.7, P = 0.04; 5000 ng Ghrelin, 35.6
+10.8, P = 0.005), Zsc— A4t R 4B %) #)
L-NAMEJ5, Ghrelin# B £b 8% 20 i 1% 37 4 R
H K.

#£if: Ghrelin ChAT 3 5 & ik T i LR 49 22
L BRAEAY 270, M R iR A AR, PAR
V2% % YiFefn 2 M Ghrelinty £k & & T4k,
PARGhrelinxt § £ s LA R P AE R, B
BB BRIRME L.

X$218: Ghrelin; JHRR ZEi B8, — S/ RAEE;
N B R KR
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Ghrelins219994F 1 H AR K Kojima &k I —
Tl b 2 8™ 2 Bk PR A RS FRD BT 1) P 9P M B,
1A RILME— AR B ER X K (growth
hormone secretagogue receptor, GHSR)FJ R ARt
. BEFURIL, Ghrelinky Hos2 k25 & J5 R T g
A K (growth hormone, GH)FIRE AT,
R E iz al . se AP, IR
2 Tl s DR A T A 4 RO AE . R,
Ghrelinf{HF 5Tt &2 H AT AT G 1 — A
IR Iz AR IR PR L BB L, H A [ 1)
KA ZE S, TR . X NIt
PINLEI A VF 2 09T, R4 . K&t
LR WU LA BB SN I B R e 4
ARG, Ja I D e U AR NI 5 R R B
A T S (A Sibilia e a/"131E, Ghrelinft:
Bt B A EE R AT TR
TR IR G 7= A 507 A Y, 3 SR RO
T d% . RO A ARG M 28 A B 55 T 1K,
M T Ghrelinde HRE AP R G FI Ak JE g JULTR] f
28 NIRRT S L5 N E Bt KAE KR,
FERE— DT T R GhrelindE N B 52 &K
AT AR AL, R UG A G R Ac AR T
GhrelinJBFFEEE ML T PR K.

1 RAISE

1.1 A & R Wistar K 76 2 (H 7 5T 2546
FrHEfit), AR E200-250 g BEHL A (1) IEH
KNEAL(18K); ()KL #41(101); (3)
i 2V S e v) A BE AR K (N'S, 5 pL)X 20 (8
H); (4)icv Ghrelin 5 pL(50, 500, 5 000 ng)ZH (3
24H); (5)sc L-NAME(70 mg/kg)+icv NS(5 pL)
X ZH (8 H); (6)sc L-NAME(70 mg/kg)+icv
Ghrelin 5 pL(500 ng)4l(8}1). Ghrelinfuf i
B 3K 70 G H 4 3 B 2 2 B R T A % T 5
PR, WO LR A AT R H AOlympus /A ]
7= ih; GhrelinflGhrelindyifA fi E A - 30K 24
P2t L-NAME N ¢ [ESigma/A & 77 . ChATHL
. NOSHifAHICalbindindi 4 4 3 [H Chemicon
T4 0. Indocarbocyanin(Cy ) A8 BE(K) Ll
P/ RIg G R R BR 5 ) 2 (fluorescein iso-
thiocyanate, FITC)AZIEH £t RlgG R I [H

AR A 0
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B #] % T Ghrelin
AR R ES
W% 2 2R
EBEE. KA
= A0 B A5 20
PRI 4E A 91 A
WA BT HATHY
BER A E AR
W REATF, I
&9k B B oAb
% % %.Ghrelink
KARE, d A
BT BRERY
BF R ARIK,.

12 &%
1.2.1 Shh k3 F R WA CBERRNE IS, Bk
WO . SKEIE TR0, ZE 00K = e AL S R
Paxions-Watson X Ui &l (Avademic Press, 5
VURR), BT X5 1.0 mm, A£55FF1.0 mm, il 2R
FR3.5 mm, HBE RN SR 258, R
IEE 2SS
1.2.2 g B 5t i A R H& s kil T R e
WG 15 min, ZRIFH = er al>TrikHIBL K
B E48 h(AEEIK), DU T8 |, BN
20-22°C/K 4 h, JKIFERKREIFEAKT. S50 25
WEWk, el Bt ks AR, T
Bz R .
1.2.3 . fx. EARFe i PLR AP 2 AGhrelin
A PRI SR AL A BUEER: 10 mL/LIF 3 (BF
mLA 10 L) A0 Ak A (5 m L4 11500 A7),
T RIEAIM2 mL, BRI 20
(4°C, 2500 r/min 20 min), BUM3Z-70CIRAE. ¥
i 0 A4 23 ) T Ak Y AR R K S min
A3 ming W 240N X, FRIE, N1 mol/L
HIR1.0 mLE A, FEil T i#E 100 min. 24
Ja 1 mol/LASALE mLH A1, B0 4 000 1/
min)20 min, B EIERAFN. BREE TR L
AR A B8RRI, N1 mLK N
0.1 mol/LIYEhM A KA ThilAT S K, 4
/K& W10 min, 4°C 25,004 000 r/min)15 min, HY
TN IRVE DR T4, W4 )5 FIPBSE & A
0.5 mLAFII, -70°C IRAT-
1.2.4 Fatmegsen TR ESIESRYIH, 765 d
FTADET TP AR 2 &4, L4 /LRI N E N,
EE KR, EEILLWaDIW, N4
H. 30 min/5 iy B RS HIIF, LIRS TN A
ARPE . 4% SCHR[S] D7, MR B R (10 X) 1
e B AR N1 mmid14y,
1-2 mmid24y, 2-3 mmic34y, 3-4 mmic4syr, K
T4 mm PR B4 T B, REBUE BV
4B A3 BRI R R e e H

HEIE K S A (8 1), T BRA T
WG Bl g, — 550 F T S e A 5258, o — i
oy WL 2 A2 TC I 5 IR T
1.2.5 B LI A 22 Mab 22 00935 77 TG S AP
A B HERTE 2 PR S 25) K rebs B IR Tk
[ DI1.0 em/NBE. /NG T 48 ok 2R i
N PAT VI IUZ FUULE] s e A2, TN
A BRI R A e R 2 i R

530 min, 85 & TUK L, B0(1 600 r/min)
10 min, 3 3%, JTIMEDME; J2B G321
i O 3t i UL TR e 28 A8 . B R 2 T
N ESA LA F7 M edium199(4 100 mL/
LR35, 50 pg/L 7 st E KN T, HHiE
FARKE F) WA AN, TCORFRM37C
R A2 At KRG IR

1.2.6 %X pHEMBFRE B0 o) B
(1.5 cm), SAEE N R I IT M B, R )
Pl T R A Krebs B FR AU S IR 5L, R4
FRER AR FFE 450 mL/L CO,, 950 mL/L O,).
BN BRREEmEN. BT EMEREZE R
2, LA N, 40 g/LEE [ 522 h,
0.01 mol PBSZEMWIFEVE3X, XS min, ¥
PRAM T8 B VIR EHAS mL/L Triton
X-100, 40 mL/L1EH 1L 1ME 0.1 mol/L PBS
W EE2 h, ¥ RPiGhreliniik(1 : 400)F1
NERFIChATHUA(L : 200)88/ EFINOSHI#A(1
2 250) 5/ ETCalbHTAA(L & 200)7R 15 VB0 N 2]
DI b, B B2 TN, 4CHEE48 h. 2 )G
B0 A FH0.01 mol/L PBSEEVE3 R, £4KS min;
IO R 9% 9% 25 (fluorescein iso thiocyanate,
FITC)XBANIZEH I SlgG(1 & SO)RICY* 2E4H0/ i
IgG(1 : S00)RA, BT BER &N, 4CHE
2 h. F0.01 mol/L PBSYPE3K, BHKS min. fix
Jii B K 5 a 3t R Citifluor, %6 E)E F, 3
IR AL WA BT MR S5 . M i 777-9 d
Jo, B N SRR AN MY, A5 R 2 A0 B A K RS,
FHEHEPBSHIE3K, 40 g/LE RS C2 hig
HEAT G, IR L. RS RA ¥e o 25
Xof HE, T P L R I3 /0 L 97 A AR s
5Hr FH 0 —Hu, LA D BRIF AT, 1A B .
1.2.7 Ghrelin#y 7844 % 9% M & B Ghrelindyifk
W, 1 : 8 000HtGhrelinlfiLii5 A" *I-Ghrelinif. 20
2 R 1M 2% N Ghre lin PRI G R0 U 7 A 4 i B -1 3F
FPERAE. e RR . %% ' I-Ghrelin 100 pL,
PUGhrelinlfiF 100 uL. FEME 100 pL(FE
i) E300 pLLARA 2R ), FRiHEE INGhrelin
100 wL, o AT R 2 i b A2 e SR A4 R A
500 pL; 4°CUKFIAIFE24 hy SE ML : 35680
RIMIE100 pL, 4REE0F H24 h, E5.0(4 000 r/
min)20 min, 3 _EIEWL WUTHED AR 8 ik o
#(counts per minute, cpm), AR T [FHLM & &)
Ghrelinsa G-t 2, SKIPURETH I 5t 7o 4l
21 Ghrelin-TR [ 75
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50 um

50 um

50 pm

50 um

50 um

50 pm

1 Ghrelin, ChAT, NOSFICalbindin7ERZANIEIHE MIPZTTHHIRIX.

it F A HAEY fmean+ SDE IR, PEE
ARBJE LB A 501, P<0.05 K 25 %A 4o il

2 BR

2.1 M ALa) A 22 Ak 2 0Ghrelin-IR% 3% 1%
LI A2 MR o0RE 9%5-7 dJ, B8 B nl WAhs
JC AR M 21 4 ) DU ARG, Y& oo i o
7-9 dJE, Bi F Al WANE I AR 2 &5 0 e ) Y
FAAER, PTG, i £F 4 2 i) T8 i 9 4% (1K
1A). DIERGL 4 W RoR, 5% K R LR p 22
AN A WATGhrelin-IR#I £ 75(KI 1B, J). ChAT-
IR#Z T (K 1C)MNOS-IRMZ T (K1) %
i%. H.Ghrelin-IR 5ChAT#HZ st A7(E1D), 1H
TEnNOSHZ TTH AR KA Ghrelinff1 £ 1A (K
10), %45 At — A5 AR IR I WL A 2275 Al
faA3 BHA ] BEF n] WAT K EGhrelin-IRFZE T
(EITF), Mo 5 0 5 SO I 8, M K T 1]
Ghrelin-IRF 204 T MGG, 5 ULR #f
22 M ZR e i 25 A ], Ghrelin-IR 5 ChATAH1£:
JCIAE(KTF-H), (HAS5NOSHIZ JTIAF T [A]
— PR TC P (EIIM). SR W P i 48 T s S

www. wjgnet.com

PERIE 045454 8 A (Calbindin, Calb)$iiiliE 5
GhrelinBu MLIF A G, 455 BoRTE UL 2 A
FUFARKT 7% B B L TR) #2675 401 28 76 4 Ghrelin-TR
LCalb® A7 A7 M4 (] 1J-L, N-P), $£/RGhrelin
FE G5 FHE A 0N & T W Bt 28,

2.2 R#EE %% K X Ghrelin-IR# k& FfiF
48 h, R4 J5/KIZ4 h, FF KRN E B
P R RUM S TP Ghrelin-IR &8 W Z K T 1EH
X AL (P<0.05); N ey 4E v & TE 44 1 Ghrelin-
IR 75 12 W] S 38 0 (P<0.01), {H 1 [ FAF fini P Ghre-
lin-TR %5 & 55 11 0 R A b e (235 5 il
F) 0128 M2 TCGhrelin-IR & 53 B 5 v 1 1E %
X FRZH(P<0.05, & 1).

2.3 Ghrelins X R 8t B 55 09 %0 B N IE
WK B R e B TO 0, AR AT R I R
TER. KRG RAMAKES h, 8 WHFBH
L, AR TR (A i 5 7 55 AN 7 77
Ghrelin/5(50-5 000 ng), ALK, KNI
PR It (1) 7 A 0 3 5 1O G s v A AR B R
IK(NS) G R KA R, H 5 535 0 Ak
AF I R (50 ng Ghrelin, Wiz iaE: 79.34+10.7,
P>0.05; 500 ng Ghrelin, 5% 61.3+11.7,

iR EE
KB R 06 R
_E Ghrelin & £ #1
LA 2 ot B
W 6 T R
A AL 5 IR
.
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[ PACR X AT EFR 22 b =Pk, A AT T R A
1 Ghrelin: 1999 e e i 15 R
PR IS 2 P g BRI L U ARSI
iKgmf;foj@ Fa LRI AP 22 A A8 Ghrelin % S W BH PR A 28 00
I ™~ % RS Y . .
E OB R # EEE@ Et?fﬂ1(2i/;g’ fif 'ii/r;:: flik, H.Ghrelinfe s FH LN D L5 ChATIEAT, $2
6§ R P Ho=18 e = in AN FFHI 28 LB PEIE B
B, RIEAH K R 23.88+5.98 28.66+4.74 ?ﬂm?@;gﬁﬁﬁ%mﬁﬁiiAéﬁzﬁ
-k kA B T 410541433 PREATT, &R AR AR IR B T LI b 227
@iﬁiiﬁ FEBE 89.79 + 16.51 14436+13.94° ML ICTIE YL LI 153 T i — 2 aEss. |
secretagogue rece- == 108.31+11.87 198.24 £ 23.29° Ghrelink Hu i J 3V #2870 -5 17 IS AR 28 Te R A1
mmG%m%k [ZANEEEM 48.81+12.75 86.24+21.51° ffICalb7E [Fl— 2 76 1 Jo 3k [fl %%, $27Ghrelin
MUK, Ghrelinky — ppeg (0 198.33 £ 29.57 141.71 + 26 47° '

RS Gk
TRe R B A K
F BN, E Ak
AR WiE .
A Z AT, OF
EAR S HF R A
RBEKREPF LR
BEZHER.
2 FMER G B
BOM B X AR
NER-F 3 IN
RN
I HUARJE B %
KETHER+=
FE) RNy
Y2 Fo ik V.

°P<0.05, °P<0.01 vs [EENIRA.

P<0.05; 5000 ng Ghrelin, /7 %: 35.6+10.8,
P<0.01). Zsc NOSHIHIFIL-NAME(70 mg/kg)
15 min/, fllfii % F AGhrelin 5 pL(500 ng), K
BRI S 90 16 7 A S 0 i A BN S ) R
1 FIL-NAME+N S41AH b33 T8 18 25 22 S5 (Wt
TR 7 482.0412.0; 86.7+6.2; 84.1+11.4,
P>0.05), B GhrelinX} 5 &5 40 x4 48 H V2.

3 1HE

Sk E # I H1E (acute gastric mucosa lesion,
AGML)ZNUATEFEIG . Bt Roe. &g
A K 9 0 ) R 7 B 52 3 46 22 o s EEA OO R R AR
(1), LA R BELE . th . IO 3 SRR AR
USRS IVAY QR I SY R £ ol AN I T S i X
AR, R AR A7£80%-100%", S A1
13 J5 B R i W IR R 2 — 1 — B 9EK
I, AL BRI HE, FETCER NI M G R A
EHIFEMER . ST AGMLIEIRIR L1
HEEE, 20k, B WIS AT T K&
SERIRIE R 5, 3& 4 e &3 WL G I K L
T T R PG . R T A A T B s A
PRAG B 1) WITRAE, 5 JF & Bl A
i, T RS O A T i g R s D AL
PEERR S SN, 22 B X R BT 5 R AR
— BRI AR AL, AR GEW R Ok L N
RN FRIATL A T A8 B 28 %y AR e i -
- F IR A SO, JE IR T R I B 5T
W F BB T (CRF) A AR B 8™, 4ok
KRB, WO 1] o ) i 6 o 28 JER (L P A2 i

e IR B 3h Z= M 3 ZAH L
Jik Ghrelin)th 255 T Nt 2 i 4201, dx ot
IR SERR b2 o3 A T TR R 2 R A JE A 42 AR
4t Ghrelin % by 5 R A/X AR A=, o
WX AP 28 R Gt R B GhrelinFf fu sz i M4 i 4

FERRZE TOAN 8 T B 1 pR 22 7T

A A — ) R WAk, S 35t
R A S R R R T 55 A 3 ML AN B 4
GBI PR, A R e b R
SRR E S VE . SCEkIRGE, -k S R R
P35t 5 I T AN R 1, R P i A 2 R G
R (0 6 i T fi R U AR s
Mg s, KR IE48 hig, W45 /K4 h, I
H o Ghrelin gy o bb il & 6k ALK BRI 20820,
T Fe s S o 00 2 A 0 g JUL ) o 28 Ao 48 0T
HiGhrelin? & B U120, Hh 2 B Pk Ak
JR 2 RGP IGhrelin 2 5 T N H
ST . NI L% N Ghrelin & 5 1) FEAR AT
RE 5 NI T BUE MRS . AVXA 43 WA 4
P05 1 Th B B AT G, T T 16 20 3 T i e S
BT b S PP . A2 K2 T NS
S ARG 2R3 T e R T R 4 A (1 EE 2
WITRIEREE. ABF0R I, SFHX PR B fiiGhrelin
S d, NIRRT, T R Y
Ghrelinff) & #8WA BK, HILUESE 1K ik
VE R HPRR AR 22 2R GE R N 90 Wk 3R 8 1138 2 s A T
PR LA 28 R T 4 R

Ghrelinff: 24—l 5 B2 1 o7 K AN 5 i 35
Xt 9 Wia 2y BRI o b LA T 2
PR X AT SCHRIRIE, Ghrelin) 32 20 A T H A il
2R KA GhrelinZs 5 1 T RE 17722,
AHIEFE S I oG % P VS Ghrelin ] B {2 42 o)
AMACR R E B N, R B
MR R, PR X Ghrelinal fE3 5 7 H %6
FECA B O 1 T IR 4, (HGhrelind il ] F g
EMANTE R, AR Tib— DR Aokl
B, BE Ao 20 JORCH 0 T TR 3 YA T N SR 35 o 1) T
B ARVEZ P TR W AR AR IR, 2 0m Bk,
5 DAL B 20 8 i HRT T e I R AR, —
A A (nitric oxide, NO)JEHTE AL —Fh 5 &
FEEAR AP DR, A - TV E AR R
BB 07 HAT R 1 PO AR Sae BRI, Ses
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A B AR K, I I A e B A LT
ZE 50 YA RO, Ghrelins 5 2685 1) 41 g
PRAE AT BE S NOM A BT 2%, A Ghrelinifi]
PFENOMIBE I, A8 AR o] o 2 A
WA A R E— D8R, B X Ghrelingh 4 Al
LIRERF IR N, Ghrelinff)2E BEAE F LI & L

A
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10

11
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EFRY I A T3 SO 32 W 48 el ).
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