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hypothalamic neuropeptides involved in energy balance regulation.
In agreement with the first reports, it has been found no effect on
GH secretion in vivo."*° In rodents, the peripheral administration of
obestatin did not affect gastric emptying nor inhibited the proki-
netic effects of ghrelin. Moreover, the intestinal contractility was
not affected.'! Zizzani et al.”*> confirmed that exogenous obestatin
per se did not modify food intake in fasted and fed mice. However,
they found that obestatin inhibited the orexigenic effects as well as
the stimulation of GH levels by ghrelin administration. It remains to
be clarified whether obestatin modulates endogenous ghrelin
actions.”*> Taken together these results suggest that peripheral
obestatin is not a satiety signal that play a role in the regulation of
gastric emptying and do not support the concept that it is a physi-
ological opponent of ghrelin.

Interestingly, the intracerebroventricular administration of
obestatin inhibited water drinking in rats. This effect preceded and
was more pronounced than any on food intake and it did not appear
to be the result of altered locomotor/behavioural activity. It has been
suggested that obestatin not acts in the pituitary to regulate GH
secretion but may act in the brain to alter thirst mechanisms. From
this point of view, the effects of obestatin on food intake may be
secondary to an action of the peptide toinhibit water drinkin rats.'>*

Convergent reports affirm that obestatin is not the cognate
ligand for GPR39 receptor.'?#13>136 [t has been found that obestatin
does not bind GPR39. It has been observed no effects of obestatin
on GPR39-transfected cells in various functional assays (cyclic
adenosine monophosphate production, calcium mobilization and
GPR39 internalization). Similarly observations have been reported
by other researches.'?®'36 No specific binding of obestatin could be
detected in two different types of GPR39-expressing cells using
three radioiodinated forms of obestatin.'?®

GPR39 appears to be involved in gut motor functions,'?® since in
GPR39 knockout mice gastric emptying is accelerated. However,
food intake, body weight and adiposity were similar between
GPR39 (+/+) and GPR39 (—/-). Obestatin injection did not affect
food intake in both phenotypes. It has suggested that the role of
GPR39 should be conducted independently of the function of
obestatin.”®” Taken together, existing reports curtail the initial
promise that obestatin is a new regulator of appetite and
digestive motility.

Despite the sequence homologies between rodent and human
obestatin is 87% and 93% for GPR39, the effects of obestatin have yet
to be determined in humans.'?® Some studies were performed in
subjects suffering from Prader-Willi Syndrome with contradictory
results. Park et al.'*® reported that plasma obestatin levels are not
elevated and are not regulated by insulin in children both suffering
from Prader-Willi Syndrome and from obesity. On the contrary,
Butler and Bittel'*® found higher levels of obestatin in infants
affected by Prader-Willi syndrome compared to controls.

Obestatin, like ghrelin, is secreted in a pulsatile manner,
although their levels were not strictly correlated.”** Obestatin
appears to have an extremely fast influx rate to the brain. Absence
of the blood-brain barrier permeation by obestatin was in contrast
to the saturable transport of human ghrelin reported previously.
Obestatin lacked specific bindings and endocytosis, and the small
amount internalized showed rapid intracellular degradation. The
differential interactions of obestatin and ghrelin with the blood-
brain barrier illustrate their distinctive interactions with the
CNS.™9 Further studies are necessary to highlight the physiological
role of obestatin and GPR39 in both animals and humans.

24

3. Conclusion

The identification of obestatin, a novel peptide hormone derived
from the same gene as ghrelin, has recently added further

complexity to ghrelin physiology. Three peptide hormones (acyl
ghrelin, des-acyl ghrelin and obestatin) derive from the same
precursor act through distinct receptors and exert opposing
physiological actions. This finding highlights the importance of
post-translational regulatory mechanisms. Despite the rapid
progress, many questions remain unanswered, including the
regulation of acyl ghrelin, des-acyl ghrelin and obestatin secretion,
the downstream pathways that mediate their effects, and their
precise physiologic endocrine and paracrine roles. Further investi-
gations are required to highlight the intricate balance of energy
homeostasis and body weight control and to provide a successful
treatment of eating disorders, obesity and cachexia.
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BEDEFORIE L TTFHEFEOEEE AR S
N, AFZE) 92y FO—ARAEREREBEL
TRFEORMENRbND Z EAE . HEPICEEL L
THIUTIERG IR IEM I D 2%, BEWEICES T
AITBH L D i3 LAY - AERDIHEICL -
TWAIHRNH B, R TVBEEMBELVE VI L
BEHSWERDS, By Iy ML LT
WHIEBEOHMEEZ bNDH, XHIEE [
] OFIREL b5 X 5 WHEH: ERTIRE ORI
MELZoTWwa, MREARTIREIRZOREIH
HETH ) ERICERRT 200 8 v, RIEICRoTHE
BEREMROA D =X AP REICHALIICE-THY,
ZTOBKRICEAFHFEENTWS, BICEATERTF
FTHa7V) YIZREBKRIABTTHY, BAESE
EROF - LRAAVBERTTHS. AR TIERRE
Z2oWT, FLVARLZE T X 200 IR AR
ARAE & PO Z OB L BRSO W TS 5.

HEREOESR

RERE AT, MEEEKTIRE (Anorexia ner-
vosa : AN) & fi#EtE 8 & 4E (Bulimia nervosa ; BN) 2
TEING. TOBEEEL LT, DSM-IV-TR ©%
BrEEXRHCLNE Z LN B (B 1-2). AN 5
B (ANR) &teb <mMuw/HEHE (AN-BP) LGB

BRBRERERLEARE | ERAXERROSE
R
T890-8520 REEBRIERETR » £ 8T HIHLT
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1, BN IZFFHE (BN-P) &JEHEHZE! (BN-NP) 2%
BENh5. EHICAN-BNOEL LD HEED -
SR WVWHBABER (eating disorder not otherwise
specified : EDNOS) %<, £HEA&EERZOFHR
{ITEDNOS IKENTAZ EAHEEENTWS (B 1-
b). —%, BEFBHEMEIEEL D ER S NLRIED
DEEEEZR 1 IIR”T. DSMIV L /X, 20 EH D
HEREDE: (BHEED -80%) PREFEMOE
B vz s, 4, EEEE0EHICOW
THLBMITRZ HEAOHEZEE L - FRHD A
EREABHERSI A TS,

HEREOES

BABEDEFHMEIZZOFTERHTRD 5V ILHE
ISTAZMEEICINIESDEBALNS. ANIZD
WTIE, FOREFEE Hsu 5 0WMETIHEMIOFA
BH7=h 143 (12~25KtE) THY, BROBVRERX
1250 (18 E&KHE) Thot? F0MICHE{OHE
BlixdH HH, ERRNIAD L 10 REBY2 5 20 RIS
TREENE S, BEL ) ZUEOFBRIESELIE V(K
HBEMRBI0: D EREBELTVS. FREE—
A RBFFE T2 0.7% BEY, EHRBENRHE
T 0~13%"THo L EX LN TS, RHPETI,
HEBHERILEALD L0 FAIH LT 49, 10~29 &
DORBETIT 48 ThHo Y. S5 ICRIFEOHETIEP
Z~KELHD 200~600 AIC 1 AASHEM EHRFIR
ETHDEHESNTVES,

BNIEDOWTIRAN IV REXEFREVE IR TS
Y, Turnbull 5 DHETIREUORBEEIXI0FAD
2h 128 THY?, RECHFRFILMN 1~3% L s
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(b) HEREDRE

EDNOS

Eating Disorder Not Other Specified
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LEBRL/HEH
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(c) REWEOBKEY (EAXBERTRSE - HEMANTIRETEE TatE)

BHEEED - 20%E Low
BITHORE (R&, K&, Bhignwiy)
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RIEFE : 30 LT
(¥R 61T BEG
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F1 PHEAERLOEBBSRCB 2 T2 AW
WRO—5
iR FhE R
IR HAIHIR
NPY POMC
AgRP a-MSH
Ly CART
MCH CRH
o= voanFr

JNVTFLFY Y (a2)
HhrF¥I 4 NR

NPB (neuropeptide B)
NPW (neuropeptide W)
‘topb=>
LAY IV
VT FLFY 7 (al, B)

S

Ree 2

sV r (8
K7 na—2x
FFA (EmENains)

v7Fr (Bl
CCK (L#B/NE)
PYY (L#/NE)

GLP-1
W Va—-A
A2
Va%:B=074

(RgFR XA P B )

NTV5. KPEDEERETIIRD 1993 EDFREY
RETRIEOHE TIX, BN ot EBERIZLMEAD
10720 L 22, 10~29 DKM TIZ67 & 2o T
5.

EDNOS iZ2oWTIIEHZITBIIAHTH 548, &
BAEEEBEOHEREEDTVALI EPEESIT
BY, 202 F0EABERE (KF) DRETIX AN
0.2%. BN 22%, EDNOS9.1% & W) fEREMFRENT
Wa. E7 1990 FREBEF L VEVEOBRAREDE
ELtEe ol LREROMMMPBERINTED,
& 10 [T AN i 3 f%, BN it 4 %, EDNOS & 2~
IMICHM LA EEE STV S,

FA—BZE BV TERIBITTS—2 (ANR »
5 AN-BP ® BNNOBIT2 L) bE4+BdLND. &
72 LABTIE ANR 238 v & E M7= ASE4E Tk AN-BP ©
BEmAfEHEIhTnas,

EEREDRE - fKiE

BRABEDOREICIEYENERN, LEEHER,
HEFMERL EOZREAPERICHEAB > T2ZRT
EFNELTRAONEIEDNE L, —DDHEDA
T ZTOREXFHPATE L VI EHLWV. LrLER

(68)

W7o THEMBA 7 = X ARRBIZHS NI 2o T
By, EWENER, fRCEgRSE L EEMH A Y b
7= OBGHE PO T A, B, BN (3HEN L
DHHETH B0, UTTIEAN 2h kI ok L
5.

(1) BEREOEYFHER

1) HEREPHEEMESTFF

HETHAN TP E LT L ) MR TH A
KT EH B A M H# (ventromedial hypothalamus :
VMH) & HERETDH 2 RIK T #B5HUIEF (lateral hypo-
thalamus : LH) 2815 Tz, LA LEEICR-T
BELAWT 284 2/ RERTF PR N, HBIK
T # © 5 K # (arcuate nucleus : ARC), £ # #
(paraventricular nucleus : PVN) Z & bEA L HEL
HMIULTHALIEARBMESN, L OFMLRRTHN
2y PI— PPN DODH S, & HITKEH
B S FWEINBZMRERTF Pk o T, ERDTEH
SNBAHNZZLLWS R oTES (P - EHY
BT 2ELRHBERTF FO—EZEK1IZRT).

ROREMLEBO—F L LT, ARCIZHFET HE
HEffi—a—ordd5 (H2). —2R3BATERT
FFTHAE=2—0RTF FY (neuropeptide Y :
NPY) &7 7 —FBi# % > /32 (agouti-related pro-
tein : AgRP) # &% 35 NPY/AgRP =a—0 > Th
n, WMHIBEPHRTF FTHETOFEF RS/
I V¥ ~ (pro-opiomelanocortin : POMC) & a4 4
YT 72y I VHEES EYW (cocaine and
amphetamine-regulated transcript : CART) 2&F 7
%5 POMC/CART =2—u0>Thbs hbD=a2—
OYVEEVCERLTWALERALRTEY, b
PVN 2B X5/ avF » 4 MEZ4K (melanocortin-
4 receptor : MCAR) #&H T h=—a—u s ¥+ 7R
T 5. MCAR DREM) 7> Fika X 7= 7 #l
B ) § & v € ~ (alpha-melanocyte-stimulating hor-
mone : oMSH) Th Y, ZOERIZELIPHIZMH <.
NPY/AgRP = 2 — 0 Y ENPYZHEHKZAL T
(cAMP L ARLZTFIFAHZ &L D) MC4R % RI#EH
PRI L, X512 AgRP i3 oMSH 20§ 2 #EHI/ER
W& D EHEMICMCAR 2352 2 L TRHERMICHE
AR 12 {. POMC/CART = 2 — 1 ~{x POMC
MHSoMSHAEAER &N, & LTPVNIEBIT S
MCAR #iEMHL L, #FE L& LTHAEMHICH Y. F
7o, EboDZa—u Y HEHPLOERANZZT
TEY, BERBRAZDAR (X/A MR 5650
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2 WRTHEPOL LREBIEROE 7L
FREET AR D NPY/ARP = 2 — 0 ¥ 2R &R, POMC/CART =2—10 ¥

PREIRFR Y 7V B, KRS S T RV — U R

it & KOS 5 1

LLTHWENDL YR Y, LTF7, VL) v EHNNPY/AgRP —a—u vk
INbDZa—oriREREFREEH LI
WE I L, AMATFOA L ES v o2 -0 2 50T HRTER EEERD
MCAR 2 &% A3 A AR AL, ZONXT 22 L W EETEHNT Vb

POMC/CART =2 —9a YIZANIT 5.

O—aEnTWwaEEEZI LS.

NB7 1Y) VIENPY/AgRP —2—u ¥ 2L+ %
L L HIZPOMC/CORT =2 —Uu v 4 flT52 LT
BEADZREYZ. —77. EHdlilaroowdnsd
VI7FRBERMRA SR ENDE A ¥ R Vi
ICNPY/AgRP=a—u v 2+ 5L L b
POMC/CORT =2 —u »r %if#{b T4 LICX h &
BETEEIMET S ML KEr S ORMEWEL LT,
CCK. R7FFYY (PYY) ZENFMONTHE YRR
REMO—H%ZHoTWA, LR LEBORMEREIL S
LICHHTHY, 1L LI NPY/AgRP O{ERI (RETT
& - fFEEN BROLDIZIEINPY/AgRP =a—0O
YIHFET S GABA DIEREPLETHH I EHHY
EBRUANVTRENTWVAY, AgRPIZDWTH ZDA
RITEERAPREMFRT A XM Ooh TV

ERFTdhs Dmbxl #° AgRP OERICEETH 5

(69)

CENFHESh TS,

ARC & PVN ®IE» 2 B MBI b 5 HALIE
W DOhHh, TOROD—D2TH A LH IIZBERE
EROH B A5 =7 EHEKRNVE Y (melanin-
concentraing hormone : MCH) & F L ¥ ¥ » #H
Za—uYAFELETE INbND=a2—1 it ARC
? NPY/AgRP =a2—10 ¥ % POMC/CORT = 2—0U
Y VFTARER L MC 5% NPY S854%
LTHETHOMEICHE LTwA., £ VMHIZKE
FVIA—-REF=2—0Y (FVI—RE5ICEDIE
WATET 2 =2 —a2)A, LHICIE S Vv a—AER
Boa—0y (FVa— A5 DGR T2
—a—-0v) REEL, hb0-a—-nrHERE
BlEboTWAH I EHBEEINTWVAS, T, PVN
WCHEETHaMFa o CHBHEF (corticotropin-
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HR3JLFY HS=> HOaLFY HS=>
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AN

Blood-Brain Barrier

AgRP
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P NPY,
AgRP

AR = A2RY>
LIFy — LIFy
CCK, PP = CCK, PP
ST 7 | Vy AV W FRT7IIIG LYY ToLGLYY
FRREFY FRAAFY

(AR BE)

E3 HURIKE & MR ERTIREIC BT 2 EEFHoEF L
BLEARTE TIMEIEIF A 2 L0 & ) BERIFR S F U IEl S h, BRRTERY
TINFRET B0, HRELTHETHRENS, —F, AN TIIIURKET
HEIHPLDOTRAKIMNRY VY H V0T 20, ARAERY 7 F VOTCH
ZLEZ7-DEATHIMHENS, CO—FHELTANTIRFATIMTLY ¥
RANRRYF L OMPEH IR T WA,

releasing factor : CRF) —a2—0 VI3 Z ML ARSI
EEZRBERLLTBY, LB ML RAEHETH
OPWHICEEL TS, v PTIROHER b L RAETR
12X 2 BEWHAH CRF-1 BZE4 (CRFRD 2A4LT
WAHIEPRESNTVSY, 52 CRF LHELHEE
Zb2v a5 I (Uenlll) #°CRF-R2 £ &V
MEZ S B, CRF LRBICHMEARRS 2L ) CRER2
PR LAHEAWHERZRT I LARENTVSY,
Ty afl R EE2SEARETOB L
DWABRIBVYLWHD IzonwTid, B®. KBEH,
BELECEZLSEETHHIVFE ) 4 FEEERIEE
BRAEZRLLTWD, A VFE /4 FRIIVTF
CEDIFCHBERTWAE—FTT LY vick b
REMICHBFSATWBLEZEZLATWS., AV FV
A FEBEHEREIATR [Bulwinl ofg
BYWRD LIz Ehs, hyFE) L Pz - &
MANOERARUEERBICHES LTWwa L &5,
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L, RERMICHRTZ2MERTF FOBTHE
WISHDTREMED S 7 L) U EE ShTwa, 7L
VVRBGHA W2 RETI2ZE/RD—2OTH 5B
growth hormone secretagogue receptor (GHS-R) ® A
EHEVFT Y FELTBIDRRSAAY. 2873 VB
BRENGLZBZARTFFT, NEEL,H3FEBENEY) >~
BRENF 7y VBICE YTy MbERTWS (TEE
DT ¥ VL GHSRla ~D#EE, EURRICEETH
%). B X/A MM TEESR-ZLY Vi, K
OEREMEE A L CHEBIEZICADL, VT F
L}1) y=a2—0r%4 L TARC ® NPY/AgRP
—a-orEFEEIL, POMC/CORT =a—o v #%
T 5. TORE V) 0Rh R BAREER
(REZEPIXS TIA NPY L) DiFr, ZHAVF—i
BB, AERNEREEZRTLEZ OGN TVAS, b
DT V) VREIX AN EF L EFHERL ISR
IR, 70 @3RI Y MEER TV
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(DMH : dorsomedial hypothalamus #PIfll#%. NTS : nucleus tractus solitaries M
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2) HEAERE L HAMERE

HABEDORETRLEEOEARG Ly v 7—2D
By, HEMCHEATHOREI EFRESINDL
EHBEINTVAS, ERICEDP RV EETH S5
b+ MEERTHIIERRAERTH 5 NPY/
AgRP L BEINHIZRTH S MC/CART IZ X h IRfii &
NTWBEEX LN, & z2IE HURIKETIERR
OO v, TRbLRBHRETICEIALT
FURMETREISO /LY vaullEmiz LI &
Y, NPY/AgRP = 2—u DL L " MC/CART
—a—-orOFloGR. HETHMEENSL. Ly
L. \ARE, 5 AN 0546 £ IS HMRIRET
HBLHPPLOTHEETHICLAIH I TS
(K 3). Z0HEMAE LTAN BETIX, Q7 LY 8
DEEPBFATIYNLTLY Y ThHHI L, QEEIH
TPV HERELTWAEI L, OQEEMES TNt
FLURIRIEX D IR BV EHFEZOLNE. OIX2OWVT
13E, ANBEOFATIYNIT LY VEFNRRSYF
YRV VENLENT ERHE SR TV A, §§
WKFATYNMT L) ZIZREK - REICHRCERS
HI-OBPETNERDECHRESEL TS DD L
Wlshsd ZL)>O7 ¥y V{LEEETH S ghrelin O-
acyltransferase (GOAT) D EV D3 Ao TV b
WHEMDSH B, DIZ2WTIZHA L2 ERIIRHTS
B, ERATE - JLARKES RIS L 2R AN
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BETIIEAMKRZ~RTF FTH» A CCK, PP, PPY
ZEFHMTA2INEELLND. @2V TiE AN
BEOERERTF F (L) ¥, NPY &) o€
B RENEED LD DD, ZoHniEEZEE <
RIS ThA BRI LB ST A, THEH
AT 7 F VAR~ 7F F (CRF, CCK % &)
ORI L o THEZ SN TV A TEEMDH ™. LU
Fo3E»S ANBETREATERL RO
FEDEMALERDLY, WO BYEETERY S
FUHBEENH SN RETH 720, MMRKREICD
b O TREFTHAMFIE NS & v RENHEE S
N3, & HITHERE - IHROME OEMHEILIE. AN
BEOARETT ¥y b (HEERE E~DHR
oK) REFAHORETHAILHZLOLNTVS.
F7:, AN BEREARD SBATNOBTHEEIC
BHOLNEY, CO—HELLTANBZOILY) V9
WA THIIE S TV 52t BERIFIREFTH 5
CCK. PP % EAHAMANCIRA Lo f 3. B2 £t
LBEAHET 2 WHEAEH I TWEY.

—7. B %45 AN-BP ® BN T3 CCK, PP, PYY
% EDORERIZANVE Y IHET L BRTH OGS »
BW) O—FERTLnEELLNATYS. 2, #
ENEFTHAHBNBETL /LY VIBENFEALT
WAZ END, BEFENES VY HEMERELTW
HUHEHELH B,
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FROBERTHE KEREE DRy b7—7 ZHL
LAEgREEESIwhIE L AV F KRBT OF
BEHBIELNTEDL., —F, BEEFTHICIZEM - 1§
B EAEbo TWAI EIIRBRINICOHELHITH
D, ZOERBBRETHOLMLE LTHNESITLEE
22T\ (JH5). $2bbe FOEEREIEMT TR
NWE-HBBIZORMEELTVEDITTIZRL, AL
2R, HEWEFHIRECHESLTEY, Bak
HEBBOP P D) 2 ERT AR TER Y,
LALZaoBHIZoWTREHETH H RIFHOH
SbEV. FOFRETHWL 22OMERTF F LA
RO D DPD Y ICOVWTORENH B, 2L L
BRI 2T L) YA EERERET AT TR
{, BARICHETA2ETHICOMEbo TV BT HEH
A EN TV B, functional MRI(fMRI) % FI\W T,
B eV REE IR LZO Y 7V (i)
ORBEFT LS5, 7L Yick ) Rdkis, IRE
BB E, BIERE. ML CoWmBRICE Db S H
BOY 7 FNVOREEFRDLY. EHICHMRO—F
THHEAEET & REMET F 8 VEBE=2—1D
YThBY, LY LICE VBRI TEY, B
EEBTRMMEEIZES L7 V) A2 X D ENEEEO
PR EBIE 2 — O 2R LEETE ZRAEL
TERL—FHLE?, $7VY) VAR R
ML, BED=2—a DAL ¥ FTARERER
M5 ETEMYFE PRI ML I NDE 2 L2
HENTWBED, ThoolExZExabEse, 7L
) Y EBRICH T ATHRIE 2 RE T AXEFHHD
My Lz,

feic b BEIFIRTH L PYY 22 Tid, REH
@D PYY %512 & Y BUAIR G EF B o Mt i n & 82
5, BPYY &4 TF CRERTHMK L BERICIE
DHBEZROLY, ZOZEIZPYY BERERHETDH S
FRTEHO LMICHEMA L, KPR - FRICHDZER
MBEHEHICHELTWAIEEZRLTWAS. /o,
L7F I onTRZERICEba L EhbE, BHIE
TMSEEDFEHALZHEI L. FHIC B 2FEHAIIE O
Wiz {BET 5 2 LA BEShTVEY, R, BRE
BHETHEARECTINPL7F Y iZZ A NVF—08
FRIEET BRI TRL, VT74—F1 ¥ /RED
ERBEEICBITARENOMS I BESNS.
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b b OWABEE B\ TR R R T 1%
HIXEETH Y 5B LRI PN IS,

4) HEREE L BRFII%

BIEFOREVBEFTHORT L LTREHAT A28
W{oMESRTEY, UEFLHETHOMMRIC
DWTHMENIThITWE, LLAFL7F ritx
FERERCLV7F U ZERERTREICL 288 - B
FEFIR, RARIC POMC #{5F5%, MC4R #{z+57
%, NTRK2 M5z FE2EICL 58K - BMERHFRE
EhTws, Thbidfs  BHoBETFRETHS
2, HEBEICOWTHRABICHEEFOREZE)E
FlOGENIEESR TS, %, HARLOHEDY
ZRIZOWTIE I N T CORAERPIERFKEMNFEIC &
D, AN« BN & 3 (8= 70~80%, KikKH—HE
2B AN EREIX AN T11~12 5. BN Tidf 4
L INTWAS.

BEMEORR L 2 5 EMMEEFOTFRIT, BHIS
SoLtEEHSCHET & sk b=y, &
EEE DAVF-HRICHEL g T T,
ARERRF L2y -4y MIFbRTER. FH
BIETETOFHERE, tot=rilowTidko b=
2A Z&EHEBGHT2A) B#IEFO 70— ¥ —FULIZBIT
5-1438 G/A £ L RAREOMMIZ OV THHVHE
UAH DL EDRBEEINTVEY, ZOMIZH AgRP
D GT06A ZH & AN L OB / V¥ A7) ¥ b
5 Y AR—%— (NET) #EFHO7OE— ¥ —HBD
ZE L ANR DHEHEDIID, HOMENBEME & D
B AR & M B B RANE R ER T (brain de-
rived neurotrophic factor : BDNF) @ Val66Met % &
L AN EOBEIZ oW T HE SR TV S, 728k
? AgRP L B L 7-825 W F Dmbx1 KR (77 R) I
&9 ANR LEML7-5E (BRET, KRR, 8
wE) rEREN, 2512 ANR LHEOBEWEET
EEAS Dmbxl EBO THWEMICHE SR TWwWAI &
. ANROFEEDO—2& L CHML T 5 A fEtEAS
b5

TV 2220w TH Z0fETFEH EBAEEDN
EHIAHEINRTWS, LY VOREESETHLTL
Juy L) YBEFIR4OOZI Y E3 DDA, Vb
Ory2bRoTwaa, ThETICWL2»hDLI Y
VERO—EESE (SNP) A E ShTWwa, kL
¥ Leu72Met (408C>A)SNP (2L D R FHE & DR
EARESI N TE ™, Arg5lGln (368 G>A) SNP
D 51Gln 7 VVREFIRMP O 7 LY ¥ & IGF-1 D
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Soo MARERE QBB RIER L SR & GHE

AN BN
H MR
REHL + + (LFLLmML BV
it prod i + +
RF 4 —4 A= VEE + +
WA 2 + -
5o, A, MBI RENHE + +
iEmh i Juile BT
T B I
B (TR
iR + -
i A% + — i3 A
BRRY & BHE

TRk (= 60/47) MG AHERL

@i (= 36T)
@EIE (= sBP 90 mmHg)
@Y, BHBME
®f, HMmFR - mARRS
®1% Na - K IiLfE

(@ ALT - AST £#
@in#E (< 70 mg/d)
@HAT R 2 & OMEREHE

AR E

EAMETLTWA I EAHESRTWAE®. ZOFT
7L 7as L) YREFIZOWT Leu72Met (408C>
A) SNP & 3056C>TSNP {2 & ViR E B 42D
Uy 4 7OREQHEME K LAE IS, BNP
C 1% Leu72Met SNP @ Met72 (408A) 7 L W &
3056 T >C SNP @ 3056C D7 L VOFHENHL, SO
2oDSNPIcE B NTO % 4 T7TDHbH, Metl2
(408A)-3056C DFFEAE T LAY L™, 2F D
FL7us Ly vlfEFOERY BN-P 0RERZYE
LRGELTWA I LRSI, LiaLwihdbd
HOBEBEREERETFIRAESNLOAT, EE
XN BMEERZHET R THTHS. SRk
34 ITHABESHBECBTSY /274 FAEBIEHAT
C A EERERSNRETE - SNP ORENFED
eI NSG.

(2) BEREOLEFNER
FERBEREIT S S0 MEREBRT ) Z L
ﬁ%wﬁ.%@ﬁ%ﬂﬁm—%%uu%ﬂﬁfﬁ%ﬁ
b AALEE] THEILHEV. KRN
L LTHBHEE L TALNZ DR, IR LE
gedad 2 KB (RAICKo TWA LIRS AR L),
et LTORARIEG LR (WEOHELR L), B

DB OLDRH~NBA S NB KRB ENDH .

HEREQEFRT L LTRREOMETZPLEL
REEOBEA L ANDY, TOLTHEREETFL
LTtk 8%, REDRAFT RS Y AOHR HL
WEHEOER, BEIHMliz kI Bhk KICL ) RET
BHEEZLNTWS, HHETFE LTERMORE
BREROET, SREEFFE XLo¥E, BC
HIEK - {5 A (self-efficacy), BREERT % &2
HIFLND, COFEEFEIEVRIUIEARER
QLML XA LD MFES. BT
WIEE. DEM~OME BTHE s 25
~ORE, BEREEMER BUENBErHE. 35
ATz A, ORMZEER: RL S - g, KN
W ZEEROGFE, OFRRERF—M « KGR
%2 AR EENC R EICEVA—EEZR LI L
LASORYFLT S, QHTEANOTRH. QWL
OO RO ZADOBEBEEIFETY
L, hEVEHTHHLEEILLRTVS.

F7-, BEABEEZONA—VF T 1 EEIIOWT
AR A EIC AT TELORD LRSS
v, X5 IR A ERA—HIE LTUT O
Bha, Thbb, OWRHERENTABROERE
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1600 kcal/B

<BRAESF >

1800 kcal/B

1000 kea/m  <ERT>

HEEMOEFH

<BERT> <FLERT> <BEHT> <FLEWRT>
BRI < < >< >
sl ﬂﬂmxmﬁﬁ? FHT ﬁﬁaﬁr: 205
e 2 i e -
FRRMRARE . —
' HERBITIIE —
Abz B
TERMARERE

o
ESGIE ]

© ©

& ¢ P e e & & P

Be MRUEFTNRENTRT VY MIRICEI(KEWEHRTO Y 7 50—
LR TIT o TV A ITHEEO—F. ARHH 2 AMBETHRERLRERE:
Tortk EROFHLEAELMNDFERL2oTWA LD, 7oL ZIERHIIHTEIRA
PHOHRBRRPRENPODRBN 2 EXHRT H20, RKiE- KALOWE - Bzl
95 (BB, 20% 2 LYWETBHERK L SISTEOMILD -0 D FHt
EF1T9 (x5 ¥ Mafk). BEMICEEE FLYE, FRR2EOFTHEHIEL,
BARE - FERMPERE CHUTFN S OFBE2ZAFICHRELTVWL. FLTER
W ATHmMOREIZD SNBIZ LA VREICBMNETRICKELE LT i

ThHb.

ZRHLBETTHRNOBLEERY, Ml ShaE~D
RERKLEE B2 5008 - B boRE i
BEZ LD OFITERMR -V F T4, @
HEERMTRENBNSL, HHRLIRFTHEEZLIR
DNEZE)EFTHCRAT)—WRNA—=VF T4, QK
BREPD % CMpmEOAHL, HRNRd0PHE
Bk d0IBLEREST, [HECFE] CERL TS
BLBNEHETEHENN—VF) T4, QHZHK
DORMBLER/RLHL, HCOSBRBICELE2E

b THFHRFFZ ERT 50080, OFERZA

FIBEERASH THFMM LAFBETH Y, HREEA
EEZXTHFELR ST, MR TH Y MAYH L0558
WHRSRHE, OBVWIARPHNZERERE, BB
KRB THEMREFNNEhwe, BE - RRE
DYMLWTEEZR L, #ENKE RETOIFE,
EBOSR: ENRBUOBERA-V I T 1IZH5ES
ha® IN6DI =V F1) 7 4 BMILD BV IKIRTE
Lidh, SHICBEIEEDOLE (BBELORE
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ER—URROEEE, PEELLE) PXMboT, &
BEEORE - T L2A3b0DLEX LA,

BHREEEOBRKRER

AN IIHAER & HRERICHTTELONRS (R
2). BAEROPREIZATHOEATHY, Bkl
IR R FE R ERHRN - 8, K74 —A A—
VOBERY, fE - RE~OFALERINEYMTDH
. FRBEERICL»DDOTRIEHNTH Y, ¥
TWARBEZRALDRLR2VRERT 22 ELALN
B, TOENMIALGNLHHHERE LTHS 2, T%,
MBIEIR, RIBEER EVHITONE. —F. BHE
ROFBERIEFEL AR TH 22 (AR RE A% H
BOMERELY) L LAMBEE 220 EAEICER
T5EEMEIETH 5. FHENEHEL L TIIRIR
iR, EmE, FERD - BHRE B, /K Na -
K MifE, FF&REEE L5, Eildl EskEsE, Bk
EREVHD BN EL2EEREAHEL LT,
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I MREEENE, e, BRE, FEIR ORe. TR
HREEREDNHITONG. £/ HHRIEE - BHRE
% & DSBS K B 0 KT & EH O MR IS B

— AN I RE ORI AR E E AR SN
BHEZ RS . RoOEB LSS PHEAHEARE

DRTCENEMTHE—EEZoTE. Tz, HE
DIEHED & & BB BRI E1T ) & Refeeding

EFEHT 27T 5. Refeeding EFF L1270V 32— 27|
FANTCHE L= R ERINAK) Y IEZ FHE L
RIETHD. LA E, R¥RE EE2LIE
t‘i‘éf?ﬂ%ﬁaéiﬁéf AHHETH 5.

—Ji BN GBEZ L E LRETEH (O DS 2BV,
BRIV, MERER T A - FURSESLANC & 2 BEMATE) 20
EVHFRRE L e b, BN IIFEFRI-NTE Y, —KxEy
1212 AN D & 9 BB %2 & KA IHEIZ D 2 v,
B OHERLHIEARVC EHH Y, BETALRED
FIREITEIZ L AT LB N IEEVBLETHB.

T HAREBRZCBVLWTERHERET DL
comorbidity (D IFE DEEHR—D ANIH LT
OWEFELTAHIL) #RBDAT NS V. BEMIC
X, [OEE (K)2om, HEEEEIR K5%EH
HREERZY), TREEGREUEE, HETRRE,
ERHAREE, Sy JEERY), DHKENREE
(7»:-»&@ EWEL). A%W’(ﬁ%ﬁk%

£, B AR, mBEEAKEEL Y, KAk
9-’-173". EAHRELREYS S, x_#Ll‘oU)comormdnt)
EEAREBREOZRPISED SN A HBHRER (#15
D, Bt YY) ZRFATS LEFRMNRILTAZ LN
HBLOEEZET A,

HEEEORE

EEREOHFBIITITINRE, RaTiELE RKiE
SR R ABIRRE:, oF ABIRE:. YL Y
ZL DEPEYH L. TNEFN—EDONRIZOVWTH

Ak E

BEEXNTVLH, —HBICERRE RN T
HYH, TNOLDEBLEAEHLETELEWNIZT Tu—

FEND T EHEN.

ANIZOWTIRABE LI REBEFRDO DD K ENDH
5. AN BERAEERLZELLTVWE I ENLAR
GABERAERTH ) EHFLRBICHLL Z NS
WA, T ERES - B EOBER» S A%
53, HREHEANOBIT 2RO 56\ H 5. L
AL ABER oW Tld g i 2 ARSI R a8 15
ABEZHMEELMEDL H HVVEEILETH 5.
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ABEERIC B DEBRAE 2 L &1 2w
W, BRERMIZERZIToTWAEDOPHBIRTH A, K
RICBWTHEANIC L D EFRELBIRL TS, L
MEDTo T2 TEHED 1 26 177

HRRBFIZ oW T RITI AT iR e & REESRED A XD
’C&;otc‘:w'ﬁ?ﬁ":?) HAEAWD G ar Y AD

EON TV ERREVEEL. ZTOMIZHBHFICI DL
w7%:9077%ﬂmL%ﬁ@%%%ﬁm%7f—
Fﬂz7é€ HFRYRERICE R 2 & Tl RBLE ™,

BRBERBETHT 5 2 LA L Y BT AEN NS
%bh#k@ﬁ&%% *_ AN OEWHHEIZDWT
X SSRIPHERTH B L OHEDLHBHI™, BETIE
AN BEOEMAELNIE SSRIFELNTHEEEZ L
NTwa (ko b= yERICHASNLG NI T 77
UHRRLTVBIENFHESNTVS). LHLEDR
5 AN BZTLRERBEHTHINT I VAL F ¥
PEEBIECENTHLEEZONRTVSE®, T2k
BEZ0HLEAEANBEICA T Y FE 2RSS
L7ct CAMBEIEMLI-EDREL HDHY.

SHICRIETIEENNEMICERtH ToHAR
LEOFHLWEFEL LT, Rlks ol—HAiiEX
BERTZ7L) Y OBREAPHEENTVS. i
5 4 A7 Y7 (functional dyspepsia : FD) (2 & 5%
AMAIRP A4 - COPD (chronic obstructive pul-
monary disease) SR TAEREEBHII IV v &
1820, 2~3AHBKS LA, ZRATTO
e, mALR - AEORIMERD /Y. HAEBREICD
WTY, BEEERZCRFATIYAILY X ORI
WWEDRSICRLREPEE SN TEB), 7L >
(TINTLY ) FEIZE )RR - SREBEV-TOLEHR
b, SHICIRIAICHTAEFRDENEESNEZ
EHFEEINTWS. FERE, AN BE (ANR) (Z2ow
THZ7L) S ERREBEEREZZDI L
PRERE SN TE Y, BEDH IHBERRARBL L
THEFTHRTHE. TV r#H5ILEE ANBED
B OTCEHETHOEILIZDWT H BKEW
LIATHAH SHOBRPHMEEINS.

BN IZ2oWTIIEERA 2 bRV L2 648G
WAL E R Y, BATEHREOERMENELINT
WARY ERBIIIOWTIE, BN Tld 5 2R %S
ALV HLUNT L ) LEFREORB L LTS D
BEOREIUIRFTENTEL. FOFR(IITTI 2V,
TIM)TFY, FYI53I, VISV N/RETH
EIEH: OB EDRD R ) DREOREPRESINT



