190 P A BE A A A, 2007 4F 5 22 4 58 2 M

Chinese Journal of Rehabilitation Medicine,

Feb. 2007, Vol. 22, No.2

[23] 2 EEARWE AL AR S R A b A A O Y R O R
O HTIL T E I R B AL, 2003,7(31) :4248.

[24] KT, RDE B, RIWHEE N ABGEZERNA T EHH
FAEWGRE ST 1 AFEREVIL T EIG R HEE ,2003,7(16) :2357.

[25] Kim YH.Park JW.Ko MH.et al.Plastic changes of motor net-

work after constraint—induced movement therapy[J].Yonser Med
1,2004,45(2):241—246.

[26] HE, bk, £ A K. 5h 25 D) AP RS IR 19 76 B 10 P32 3
T ERIG T 25 o L RO 8 0% 90 20 BF 58 (] 11 T B A B 2 2
2003,18(12):719—723.

Ghrelin IR EP12E D) HE

ket

1999 4F i Kojima 4515 B4 £E 1< 54 23 0 3% 52 A HY
WIRAETC I Ghrelin, 5 32 (RS54 5 AT 7 A2 T2 B9 AR 927 3
ML, 7E B AT R A2 K R (growth hormone , GH) 43 M5 7 F 11 1)
A, SCCELAT 1 B A, B N 2R A i ST Y R T A
TR AR AR ok R BUHGE A 22 F A W 27 A T, . 9 39 1
WK 3 50 E D RE | WAL 52 00 A B FIAT S 45 IR
Ghrelin f 55T 0F 72 08 Ji& e H 5 1 R A 0C R &3R8 I

1 Ghrelin S FEWEF

A2 Ghrelin 30T 3 5 YL 4k (3p25-26) , £ &% U4~
ST R =AW FR, Ghrelin 5B 09 570 0 35 5 51 fF 5¢ 2=
B B K3k 2000bp 1 FIFE T 50 AEE 22 Fi i Sk X 1 45 A
A A% AP2 bHLH,PEA-3, Myb, NF-IL6 , JIf 41 Jfg #% 5 F-5 ,
NF-«B M HESR BBz BRI R B Te X B cDNA i %
K117 A2 FERR A B AL 23 A2 R 0 i IR A —
A 94 N IR Ghrelin BRI ZE IR, Ghrelin 74 % R A5 —
A~ 28 A HETR I B Ghrelin Al — 4> 66 4~ 24 MR 1 2 Ik
Ghrelin RT3 % 20 0 28 2 3L 12 1Y 83 Ghrelin 2 JIK
LA = 22 S R iR B A S WAL B AT | Ry L AR W0 T BT T,
HIFUOZR R A W] DL S S B A S N A A
GHS-R BN IEYERCAR des GInl4 Ghrelin, B 14 {7 b —4
AR R 27 A A EEBR 0 2 BK 3K W FPOE X R — AN B
P mRNA 774 1 B TR 4R 1 43 A Tm) A 580

Ghrelin 194> 12 3314, H A5 R 7E A [R) Bl [ & 2 Ok
o NAR B Ghrelin HAT 899 Al Ik, i RAT 4 11,12
FLPAS BRI, N Ghrelin 445 202 AR 202 | 1M K R
A TR AN E R, AZE Ghrelin 5 F 450 5 8 2 2 14041
P15, 7E Ghrelin B8R J5 % A7 22 A PEAL L, H A8 fb e i %5
B J& Leu72Met, 7F = i1 R AMEH Met B MR KA 8% ; 73 —
A2 Arg51GIn, FEARE AREF, Gln 1M JE 0.5%—2%1,
Leu72Met 2 25 1 55 B0 IC JRE e R He 48 200 G, Arg51GIn
Z BRI A Ghrelin AR G — N2 2L/ |, ML LR 2
PRI (8 4 T o5, ISR R BT 51GIn 5 2 BOME PR MG AH OC |2
RUWE RS B E S1GIn M3 2 IE 5 Y 3 A% R A i i AR
JB& 5% 2% A2 K ¥ (insulin—like growth factor, IGF-T) [ ,

2 Ghrelin MER S

AR E 2

Ghrelin 2 i H A W, BALA3E 7 ik 78 |, Ghrelin B9
mRNA 775 T H IS WA R () 258 AR A8, 43 1 Ghrelin £ 2
JLJE X/A FEANM AT 5 A Gr M X Fh AN 2 E i 5 H
JHE N 3 2 U LB AT e A2 B 0 BRI, R I S ) Ak 2 ol
W, BE PIE YA B BT Gr 4I5S B AN 5 A
PR R, Won T WA I A REAES B FR T Y Ghrelin
KHBSF AV T H AL H Ghrelin ¥ B2 2 (117£37.2)pmol/
LY, B2 WA R B M Ghrelin T FE 65%—77%", ik i
IR W EARAFAE & I8, & 171431 Ghrelin™, Ghrelin & T
G B ik Bk Y E B IE AN T I b E O IR B
AT S, X R UL Ghrelin HL A )12 W AR F 2 AR
H,

3 Ghrelin R X HiFE

Ghrelin £i5Z ZF R E KT, 25 I Ghrelin 7K
TR PR S L2 R FE 60— 120min B IS B R AT, =
JE KB BT B 4 Ghrelin AT . ENEREE H LK Ghrelin 7K
F-REAL  BE G R T E | Ghrelin K P BETWKE | 720 2 IR
BHOER BTER A T, IR Ghrelin R 7K1 i 35 14 i, HL b 22 7k
REBHEFERTFEFMIE Ghrelin T FE Bk HhHLE T 68
AL K W 8% By ) — A& . 02 Prader Willi 275 & fiE
o, 2R Ghrelin B9 E 1 &, T AES H 2 BRFAEAH G
Ghrelin 7K V- 75 Fh % (8] £7 75 22 5, 45 B 19 15 AR L ¢
Ghrelin ¥ B 5 18 . Ghrelin fAEYER 22 5 — R Lotk &
T,

R}, Ghrelin 1132 Z Fh i Z 699845 . B Z A1 Ghrelin
I3 B URH OGN IR KT IE R 5 A VR B K Kk
fiff il Ghrelin ¥ & T B# 15%—50% . 2 #9HE FR e 5835 1 2%
Ghrelin 7K F TR 0T 5 @ 9 5 2 URE A ¢ . 235 1L Ghrelin
AKEThE , HA S Ghrelin KF T REG K ATRE 5 IR Rk =
ARG, TE 1 BUBE PR A8 2 2 AT R o JB 0 MR YT 4L |
FERE RS F iR A E X R P BRI Ghrelin A9

1 BB AR 22 BEAk I BLR |, Jo8) 214153
2 HMIRAHB I NERL A R

B Bsre, B, Bk,

Wk H 4120060314



U A BE A A AR, 2007 4F 5 22 4 5 2 M

Chinese Journal of Rehabilitation Medicine, Feb. 2007, Vol. 22, No.2 191

WRE 530 R B 57%+3% ,38%+8% ,32%+4% , 1 A He 52 R i 3R
VRIT U TE W] R R BRI B R A I Ghrelin B T 0
it (R0 LR 7T A8 o JBE 5 3R B e B B AR T T R B X/A
FEAAE ) Ghrelin (495 BE 143 30 5045 VR T 7T B 1 B &)
N I A R WS [ 7 P o i N N (A
Ghrelin B9 & AN shWFFEIESE 8 2 0] L 1 Ghrelin
#35 7E oblob BN db/db B Ghrelin 197K V- ¥~ B H 2
TENEAFFE T BAEH AR IMER A KR urocortin

1 FOHUIR MR 2R 45 X 0] LU Ghrelin 439

4 Ghrelin BliE K EHFER
4.1 XN RS ER

Ghrelin BEA ZORE GH MR, Ghrelin AR A KM R
=385 & (growth hormone releasing hormone, GHRH) , 4= £
1 3 (somatostatin, SS) L 7] Z 5845 GH 1943, Ghrelin 5
GHRH 7EH# GH 43 bl Py [/ FH0, AR GE B BT, KR
GH MR AN {E I () Ghrelin /K P J6 1 25 1 22 509

Ghrelin A& #F 1E 5 R @ 40 MR e & 2809, ik 4 5
Ghrelin 512 K UK & Z R0, WA I FEW | Ghrelin #1H
NP 2253 A0S AE MR SN R P ER ARSI /)N B B A1 i A 2
1AL Y JB B 2% Rk

Ghrelin X IiLFE A ELHAE S # bk iE 4T Ghrelin GE T
1EH H W LS K 45 T Ghrelin 15min J& MUFE I 46 T4 &5 | 1
30min 5 RS F TR, PG, B F e AR B RS R
1,

AR Ghrelin X LB 09 B4 FH#RGE AN — {2 Ghrelin
SEn] AYA AT I K P AL 55 2 — P BFSY
4.2 PRI

B £ v X Y Bl 2838 5T B 28 AR Y (neturopetide , NPY) Fil B
2K BUAR 4R H (agouti—related protein, AgRP)7E Ghrelin ¥
WA R IR R A S AR 2 NPY A AGRP HLIA  NPY
Y, 2 AR A RE S B Ghrelin X AL IEEH , KREH
A RBIE ST 7R Ghrelin 38 2 #2238 5T y— 24 T iR (gamma-—
amino butyric acid, GABA), ¥ 1% NPY #lt £ 5C , 9 i 2 bl - —
SR M B2 BT T (pro—opiomelanocortin, POMC) FIYEHT %
% (leptin) Al Ghrelin % K B P IE #4852 3 9K (reflex—ARC,
ARC) H A FHAR i, K 2 ARC 40 i (NPY/AGRP 40 /g ) T %
leptin A, {2 AT B Ghrelin 3 7% . #% Ghrelin #1 il 49 20 i
(POMC #fiff1) P8 leptin ¥ . Ghrelin i gl 3 3 £ AR
orexin i 22 VBB Ak

Ghrelin R EBIMEH T LLEZ U T =488 H.QO
1§ ¥% Ghrelin ## ARC ' NPY/AGRP #1270, M ARC
T POMC #2250, @UEE Ghrelin 7E 8 17 Az 5 o 28 5E #f
Z A B IO | AL 2R & AR0A 39 4K . @ Ghrelin 78
TR, IS ARC T NPY/AGRP #2250 RN R i
1 orexin M1ZE00, X = 2k Al [REFVEH
4.3 XPOILE R ER

B 32 i 2R O Ghrelin 42 75 76 28 5 1 43 %02,
Ghrelin10pg/kg # ik 55 51 & e e 35 JE 25 57 2 1l R B o0
18 ORI W AE Th e ), i KB R TE ST Ghrelin

(1,5,10mgrkg) , /N B0 Lo R MLFE | L I 25 590 6 A4 0 ot 14
i 22 2 S 10538, R 22 60min!. Ghrelin FICHAZ 5 &b g v S5
R AR B 3 3 Bk 35 0t S A 3R $2UR Ghrelin 71 H T AI0R
¥, 40 22 R 2235 By | A B Jok S 281
4.4 50 RO PRI 1Y O R

Ghrelin f JF A8 W5 DT | ELIXCRP A F A AR + 48 1 A0
R MR, Ghrelin 7T AR 325 5 B 5 240 3 53 1k | 76 B8 5 T2 i
AR EEAER, AN ANSEEIE I | Ghrelin BT 5 it 4K
b 0 S A A RS e RO, FE B R R RS 4G b
Ghrelin ¥8 T 410 il B = 40 RG22 | £ 19k 6830 26 5 3o A ] 3%
T 5 5 1 I % 22 BB, Ghrelin 410441 8 12 32 11 AR IOF 24k 4525 1
I 7K S, B8 2k R A A IS A A BB B KO — B
Ghrelin /N A5 1w} 5 22 14 B I, 30 5% o Jot 1 25 URR P 5 6 0
FRHCZ M RPN Ghrelin 3 77 38 228 52 1 H b EOE e 7
ok 2 50 R BT AR WRIEE Aerp30 FRPLE | EA1#
55 ZRPUE VIR SE 1 Ghrelin 453X 263 3 2 1] 7] g
B2 A B R R, Sk ) S 5 00 e FOBE B 0 & 9
T
4.5 HiO S1EiB e

Ghrelin AUHI# GH 433, 36 BE B2 &7 5K 108 HL 3 %
IS P Bz 3 BT SO I A 1, R — O 0 I R
T, BRI Ghrelin 5 A BEAL I Ghrelin # A8 571 145 51 14 410 1
By 5 22 U5 S 1Y HOC2 «C HIL 4 JEL R0 1L 787 P 42 440 i 9 71281, 45 B
MY JIKZE hexarelin F13E IKZE MK20677 #B 68 F1.0 L A0 S 4 B¢
A 1Y Ghrelin Z WA S 45 A I R EYUMT-4E A . Ghrelin
B0 1 P 8 8 DAk 3 7 a5 T BB 2R R o0 T T ke S R
AR VL HE GHAGF-1 MK K AR ik 72, & Ll If- 3k
AT Ghrelin BLAZ G 9K 145 | 23000 0] /238 i GHY
IGF—1 A2 52 B, o ] 158 a0 aod 400 1o JUL 400 J6 904 1 552 RO 58 T
Il T8 2 9 0 02 T U M AR Y R R AR 1R Ok
103 I ST
4.6 X RFEHER

Ghrelin 13 & GHS-R &5 &, &5 HHl 1L-1B .1L-6
1 TNF—o 98 E 40 8 BB 7 1) K 3582 Ghrelin DA — 51 a2 4K 86 19
J5 B R SR e A R TRk R R R
m A GHS-R M#63K  Ghrelin 7 2E 47 R BT 2 5 7 | FEAI
WHEZEEFWIRE, M H 8 (A Ghrelin FY ¥ 2 A5 {64
Y45 G055 A0 I B T I R S B Lk o s 4R B i R A O
FBEMAEI . Ghrelin 1B R — A X8 500 7 BRI A AL 2 &
SRR T
4.7 HAb 5T 04

AR ST Ghrelin B /N EUT Fe i B 1 AR 2 0 i 22 B
J 3 (Corticotropin releasing hormone , CRH) 3% ik #l 45 I& 1%
& ML IG AT B CRH 2 A I bl a4 s, 8 764 45 R 7 i
T, Ghrelin AT BES 5 %65 1K 1 N A AT R0 28 P4 53 006 F)
P,

5 RE
Bk TR B VR A 1 U 3 R i 4 S BB N IR 2 1
Ghrelin L EIESETE AR N K F5 22 Fh 22 BRI BE | IE W% SR Y



192 P A BE A A A, 2007 4F 5 22 4 58 2 M

Chinese Journal of Rehabilitation Medicine,

Feb. 2007, Vol. 22, No.2

FoAb R 2 — B ORI BB 52 R W] Chrelin & 8] 2 F A [F]
Az B R ZS 0 U8 TR R | R 2 Rl op e ) S A T A
Wi, B 3T AT W58 REHS Ghrelin 5 MR AW AF7EC &R BT
LA MR iR 2R 0 o0 A2 K S3eR% . H iz M A W i 4
A J5 R 12 W R YT K BUS A R AL TR B S T 8

5% Lk

(1

(2]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Kojima M,HosodaH,DateY ,et al. Ghrelin is a growth—hormone—
releasing acylated peptide from stomach [J].Nature,1999,402
(6762):656.

Wajnrajch MP,Ten IS, Gertner JM,et al.Genomic organisation of
the human ghrelin gene[J]. Endocr Genetics, 2000, 146(1):231.
M,Okimura Y,Nakata H,et al,
characterization of the ‘S5—flanking region of the human ghrelin
genelJ].Biochem. Biophys Res,2003,305(1):186.

Hosoda H,KojimaM,MatsonH et al.
ghrelin: two major forms of rat ghrelin peptide in gastrointesti-

nal tissue[J].Bio Chem Biophys Res,2000,275(29):21995.

TolleV ,ZizzariP, TomasettoC et al. In vivo and in vitro effects

Kishimoto Cloning and

Ghrelin  and  des —acyl

of ghrelin/motilin—related peptide on growth hormone secretion
in the rat[J].Neuro endocrinology,2001,73(1):54.

Ukkola O,Ravussin E, Jacobson P,et al. Role of ghrelin poly-
morphisms in obesity based on three different studies[J].Obes
Res,2002,10(8):782.
Ukkola O,Ravussin E,
preproghrelin/ghrelin gene associated with obesity in humans|J].
Clin Endocrinol Metab,2001,86(8):3996.

Poykko S,Ukkola O,Kauma H,et al,Ghrelin Arg51Gln muta-
tion is a risk factor for Type 2 diabetes and hypertension in a
subjects  [J].

Jacobson P,et al, Mutations in the

random sample of middle —aged
2003,46(4):455.

Date Y,Kojima M,Hosoda H,et al.Ghrelin,a Novel Growth
Hormone—Releasing Acylated Peptide, ls Synthesized in a Dis-

Diabetologia,

tinct Endocrine Cell Type in the Gastrointestinal Tracts of Rats
and Humans[J].Endocrinology ,2000, 141(11):4255.

Cummings DE,Weigle DS, Frayo RS,et al. Plasma Ghrelin
Levels after Diet —Induced Weight Loss or Gastric Bypass
Surgery [J].N Engl J Med,2002,346(21):1623.

Wierup N,Svensson H,Mulder H,et al.The ghrelin cell:a nov-
el developmentally regulated islet cell in the human pancreas
[J]-Regul Pept,2002,107(1-3):63.

Nedvidkova J, Krykorkova I, Bartak V,et al. Lossof meal in-
duced decrease in plasma Ghrelin levels in patients with
anorexia nervosa [J]. J Clin Endocrinol Metab, 2003,88 (4):
1678.

Murdolo G,Lucidi P,Di Loreto C,et al. Insulin is required
for prandial Ghrelin
2003,52(12):2923.
HatayaY , AkamizuT, TakayaK ,etal. A low dose of ghrelin stim-
(GH) release synergistically with GH-

suppression in  humans []J].Diabetes,

ulates growth hormone
releasing hormone in humans [J].J Clin Endocrinol Metab,
2001,86(9):4552.

Okimura Y,Ukai K, Hosoda H,et al. The role of circulating
ghrelin in growth hormone (GH) secretion in freely moving
male rats[]J]. Life Sei, 2003,72 (22):2517.

Adeghate E,Ponery AS. Ghrelin stimulates insulin secretion
from the pancreas of normal and diabetic rats [J]. Neuroen-
docrinol, 2002,14 (7):555.

Lee HM,Wang G,Englander EW, et al. Ghrelin,a new gas-
trointestinal endocrine peptide that stimulates insulin secretion:

enteric distribution, ontogeny ,influence of endocrine,and di-

[18]

[19]

(20]

[21]

(25]

[26]

(27]

(28]

(29]

(33]

[34]

[35]

etary manipulations|J].Endocrinology, 2002,143 (1):185.
Broglio F,Arvat E,Benso A, et al.Ghrelin,a natural GH secre-
tagogue produced by the stomach,induces hyperglycemia and
reduces insulin secretion in humans [J]. Clin Endocrinol
Metab,2001,86(10):5083.

Reimer MK, Pacini G,Ahren B,et al.Ahren Dose —dependent
inhibition by ghrelin of insulin secretion in the mouse[J].En-
docrinology ,2003, 144 (3):916.

Nakazato M ,Murakami N,Date Y,et al.A role for ghrelin in
the central regulation of feeding [J].Nature, 2001,409(6817):
194.

Cowley MA,Smith RG,Diano S,et al.The distribution and
mechanism of action of ghrelin in the CNS demonstrates a
novel hypothalamic circuit regulating energy homeostasis [J].
Neuron,2003,37(4): 649.

Traebert M,Riediger T, Whitebread S,et al.Ghrelin acts on
leptin—responsive neurones in the rat arcuate nucleus[J]. Neu-
roendocrinol ,2002, 14 (7):580.

Toshinai K,Date Y,Murakami N,et al. Ghrelin-induced food
intake is mediated via the orexin pathway [J]. Endocrinology,
2003, 144(4): 1506.

Enomoto M,Nagaya N,Uematsu M,et al. Cardiovascular and
hormonal effects of subcutaneous administration of Ghrelin,a
novel growth hormone-releasing peptide,in healthy humans|J].
Clin Sci,2003,105 (4):431.

Nagaya N,Kojima M,Uematsu M,et al. Hemodynamic and hor-
monal effects of human ghrelin in healthy volunteers[]J]. Physi-
ol Regul Integr Comp Physiol,2001,280(5):R1483.

Lin Y ,Matsumura K,Fukuhara M,et al.Ghrelin acts at the
nucleus of the solitary tract to decrease arterial pressure in
rats[J]. Hypertension,2004,43(5): 977.

Reimer MK,Pacini G,Ahren B,et al.Dose-dependent inhibi-
tion by ghrelin of insulin secretion
docrinology ,2003 , 144(3):916.

Baldanzi G,Filigheddu N,Cutrupi S,et al. Ghrelin and des-a-
cyl ghrelin inhibit cell death in cardiomyocytes and endothe-
lial cells through ERK1/2 and PI 3-kinase/AKT [J].Cell Biol,
2002, 159(6):1029.

Benso A ,Broglio F,Marafetti L,et al.Ghrelin and Synthetic
Growth Hormone Secretagogues
with Identities and Differences [J].Semin Vasc Med,2004,4(2):
107.

Nagaya N,Kangawa K.Ghrelin improves left ventricular dys-

in the mouse [J].En-

are Cardioactive Molecules

function and cardiac cachexia in heart failure [J].Curr Opin
Pharmacol,2003,3(2):146.

Choi K,Roh SG,Hong YH,et al. The role of ghrelin and
growthe hormone secretagogues receptor on rat adipogenesis|J].
Endocrinology, 2003 ,144(3):754.

DixitVD,Schaffer EM,Pyle RS,et al. Ghrelin inhibits leptin—
and activation—induced proinflammatory cytokine expression by
human monocytes and T cells[J].Clin Invest,2004,114 (1):57.
Asakawa A,Inui A,Kaga T,et al.A role of ghrelin in neu-
roendocrine and behavioral responses to stress in mice [J].
Neuroendocrinology ,2001,74 (3):143.

Murata M,Okimura Y,lida K,et al. Ghrilin Modulates the
Downstream Molecules of Insulin Signaling in Hepatoma Cells
[J]. Biol Chem,2002,277(7):5667.

Cassoni P, Papotti M,Ghe C,et al.ldentification, characteriza-
tion and biological activity of specific receptors for natural
(ghrelin)
analogs in human breast carcinomas and cell lines[J].Clin En-

docrinology , 2001 ,86(4):1738.

and synthetic growth hormone secretagogues and



