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BB bHik, Y AARTF R VT BEREED
LRGP BRELRIAL, TR TEH
5B AMP ¥ —PEMLORBRITRITBAT )
aNF U ROBEEEFALHICTHHNT, B AMP *
F—BIEM LD EHERINC LR L WAL T F U amEs
BT ETRICHT B48AT JaVF oG RET ¥
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T=X(SHU9119) 3BV NIABIAZ Ja)VF o 2 R/ET
F=ZMNMTI) ORHZENREEIT, B AMP %7
—PEMEFEL 2. NRMEAZ 7arvF U EHimE.

agouti A% HUR TH CREEIC &SRR 5 =R
T —F =R AWV TEREORRETZITV, 48AF /a1
FURBES T T NORBEH)., BREZHEENVTF
ICE AR AMP X% —EBiEM b RIFT B8R
L=,

MRE&R

ARIRAT JanNF TR T I = AN (MTI) ORSEENE
Hi3E#5 AMPK 5L UFACC DV Bba TS, 4
BIAT JaNF R R/ET 2T = AR (SHU9119) DANE
B EHANIT 7/ —F <D RACBN TRV PF ik
HERE AMP X3 —EiEE kA eI Elsh -, 77
—F Y AZBIT DD L2 BRI BRI Z AR
HDTHHARMEE IR T D728 | BN TER T DRIDBE
R CHH6IRENT S —F < R AV CRIBRO RS %172
S>TeBRFDORERE/=(E2), BERICIVERE
AMPK 3L WRACC DY BAEAMET LIV 7S iR
BNV RV 2=y Y AT DV T F U IRERNR 5
B AMPK EHHEEL268 T, IBRCFEIEE MR
HHRIESNZ2 D 2T, —F . ZOVTFUARBHERIEIC
BIFTBARIAT JaNF oS 85ET I =2 (MTHI) OfEzE
IR 513 B#E AMPK 5510 ACC DY Bt TR
EEEE(R3). BROIEFL., FlEARMD ER{LEY
Teblis,

EE

PR R AERME DR AR L RIS RIE O BARI A
FZRY 7R a— LRI 5BRBE DR B E
EFBTEOSHIBD CTHERRETHIEERD, &
MROERN L., BIEHRMEERBIEIVTF AR
X MC4R XY EFDL 7 EEE I EE T HIEN
XL, MC4R 72 = AD PEHHEABRMEIZ X5
ERELLTOBERMNERNERSN, BE0RET
X B RMEARRE K- LT AR T ZF% ©

iX MC4R BRTHBL ~ANEHC ERLTRY, 20
I7RRABITAIAIZ MCAR 7 = AADE R RIEE N
RFTVRIBIZ S FAI T EN T B ATREMED RS D
(Cell Metabolism 5:181-194, 2007), EMIIBVVTh Rk
DAA=ZALBMHNTVDLRET DEERITISATES
MC4R 7= = AMIFIRHERERARMEIC X5 TE
NIRRIEL R BT LRSI S,

AR RMEIER AL 7 F bt MC4R XY E
WL 7 F MR EICRE T 5 LAEh, MC4R
7 = AND PR AERIE I XA IRFREEL L C DR
RMEENEESND,

MREER

X RR
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Establishment of the Experimental Protocol

Cannula Cannula
implantation implantation Administration Anesthesia Muscle
acyv) (SC) (Icv) (SO) sampling
7 days 7 days 2 or 6 hrs <Smin
L. "\, J
e g A
Acclimatization Measurement of
food intake

Saline Leptin

Saline Leptin
AMPK-P [t i

AMPK-P [k

AMPKo [acscuvammenie] - AMPKo [,
—SEDERMNRELRLGL RELI-EENELID

=

Attenuation of Leptin-induced Skeletal Muscle

AMPK and ACC Phosphorylation
by Genetic Melanocortin Blockade

KK KKA4” 6 weeks of age: pre-obese
Vehicle  Vehicle KK KKA4
Leptin _ Leptin Vehicle _ Vehicle

Leptin  Leptin

AccP (RN
300 *
2501
200 1
1501 T
100{ -}

% of Vehicl
o & 2 5 &
% of Vehicle

W
o o

“Vehicle  Vehicle Vehicle  Vehicle
Leptin Leptin Leptin Leptin

KK KK4» KK KK4Y
E2
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g, 2H . AL, VR ZRRE~DEBR#EX
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7= AN IZBW T, BATTRRIIZICB TP AR
5F L BEOERHELLIFETREL,
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BRBRFREEBRAFEMBZRBSOERRBLUE
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BYTATIUNITVICBREX, AN BTHEICEL
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6) A RRFF BB, BMI oM, A RY B,
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TINTVICRELIREREOHBERLE(H4Y),
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SR, Bx i ZT7VI T 7N —RTFRTHHA KRS

FUNCEEEH T, TN FRTINT LY L

HiZ AN b WNCIERE DM P RELRIEL, A~AF
FUBEIX AN TiX@EEERL, BEAFRRAI®OEL
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K1. ANBLEBEHOFSRAZF ALDOHE

Table 1. Clinical Characteristics and Comparison of Obestatin, Acyl and Des-Acyl Ghrelin in AN-R Patients and
Control Subjects

AN-R Patients Control Subjects
(n=10) (n=10) p Value®

Age (years) 2190 > 1.79 23.50 x .76 42
Body Mass index (BMI) (kg/m?) 1343 = 29 2160 > 115 <01
Body Fat (%) 641 = 56 29.59 + 2,57 <01
HOMA-R 63+.11 1.23 .23 <05
Plasma Leptin {(ng/mlL) 1.58 + .36 10.28 * 1.95 <01
Fasting Plasma Obestatin (pg/mL) 64.50 + 2.24 49.20 * 2.15 <01
Fasting Plasma Acyl Ghrelin (pg/mL) 2860 * 2.10 2230 * 2.16 05
Fasting Plasma Des-Acyl Ghrelin (pg/mL) 340.1 * 38.76 230.8 * 20.01 <.05
Area Under the Curve (AUC) (pg/mL-h)

Obestatin 116.25 + 387 89.03 *+ 395 <.01

Acyl ghrelin 3945 * 3.59 26.05 + 2.67 <01

Des-acyl ghrelin 47488 * 38.20 32158 + 3230 <01

Mean * SEM.

Control subjects were recruited by local advertisement and were paid for their participation. They had no history
of psychiatric illness or metabolic disease, had a normat! diet, and were within + 10% of their ideal body weight. Data
were analyzed by Student ttest. There was no difference in age between groups. AN-R patients had significantly lower
BMI, body fat, HOMA-R, and plasma leptin than control subjects.

AN-R, restricting type of anorexia nervosa; AUC, area under the curve; BM|, body mass index; HOMA-R, homeostasis
model assessment for insulin resistance.

“Versus control subjects, compared using Student ¢ test.
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Table 1. Clinical Characteristics (Mean = SEM)

AN Patients Obese Patients Control Subjects

(n=11) (n=10) (n=11)
Age (years) 246 =60 27.7 + 82 25.7 6.7
Height (m) 1.57 £ 40 160+ 19 162+ 27
BM! (kg/m?) 124 1.7° 284 £27° 218 3.
Fat (%) 55+ 5° 290 + 1.8° 219+ 9
Plasma Obestatin (fmol/L) 78.3 + 2.8° 488 * 2.3° 58.7 3.1
Basal Plasma Glucose (mmol/l) 43+ 3° 55+.3 50x.1
Basal Serum Insulin (pmol/L) 199 +19° 700 £ 3.8° . 342+36
HOMA-R 52+ 4° 239 % 2° 106 * 6
Basal Plasma Leptin (ng/mL) 1.78 + 3¢ 14.2 + 34° 557 £ 1.2
Basal Serum Adiponectin (ng/ml) 13.7 19 757+ 6 . 9.56 * 9
Basal Plasma Acyl-Ghrelin {fmol/L) 337+27 130 > 23° 270+ 3.1
Basal Plasma Desacyl-Ghrelin (fmol/L) 421.1 = 42.7° 145.1 = 139 261.7 £ 359
Ratio of Desacyl-Ghrelin to Acyl-Ghrelin 12.7 = 8° 98+ .7 101 * 1.3
Plasma Active Ghrelin (RIA) (pg/mL) 2144 170 95.5 * 11.2° 1686 * 144

One-factor ANOVA and a post hoc Scheffe test.

AN, anorexia nervosa; ANOVA, analysis of variance; BMI, body mass index; HOMA-R, homeostasis model assess-
ment for insulin resistance; RIA, radioimmuno assay.

9P < 05.

bp < .001 versus control subjects.
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B TEREIIMT B/ 38 — NIRRTV, EEMICAIBRIEI BROBMOE S, ABEH® Body

HmRAMN
RIABROBEMRRAERE (AN) BEIZHBWT, 1)
ERERT XX —ERELREE MO, 2) (AEEM
Al DMK DOEALOBLEL R A2,

MRAE
1) (RERMOBRE: xHRiT, 1999 F£~2006 FiZhM
KEFRBORNBHIIBR B TABRLZ AN A% (155
Z)YDIH, YBDd AN O ABEIERIETHAITEIFR R
AW RamiTERE A ABE% 20 HEAPNCRASAL. 4 &
AU EREGEU - R, BRAAERELL T, MAFFRICH%
YA P OBIREREZToBE. OKEOES)
2 1ERIC 2kg UL EOBE . QIR0 T4 4 8 B LA
B kBB LI BE, 2T, TOYLERBAIE
LWAEMAGED LN, o2 RITHIRESEDL
NTEBL-ARE 24 4 (FHFE 22.7+8.7 i%) 25 A
L, BB RAREL. 1 BEOFEEERDT, 1
WarShhORERIT 10 A ATHIEL, B OFR
LRERBEADEREZLIADORVX —FRELLT,
1AMz 1 A O S R —FE R (kcal/day)Z R
B, FORDEHERETHRUEZEKEH-VOEH TR
N —FRE(kcalkg/day) LTz, o, RETFNLF—
BII= R NX—EBREND=RNF—HER{ TN
#t#& (Schebendach HDOXEHVTEE) XTHEMREK) %
BRWTHEEEL 7=,
*Schebendach 5D XD (kcal/day)
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4.676 X 4EHh (%)

2) AERR DAL OB RS #RIT, 1999 4~2006 i
TN KZEFRBELERABHIIGR BRI TABEL AN 8%
(155 &) Db, AR 3 # A LLEHD, ABBEEHC
ZE I —X BRUEL AW TERBRRORIEEZTTo
Tt RE 40 4 CEXLER 22.1+7.9 5%) . ABTTAFRT
#okE, fEIFR (FM) ., BRIEIHE (FFM) OE{L &% #
EL,

(Wcatinss)

SPSS #{HEMAL. St EMLEE{T o7z, P<0.05 25
BETHHrEERBLE, WRAMBOZER FOEIX
ANOVA %2 AW T KRETL 7=, body mass index
(BMI) 7% 14kg/m?2 K& 14kg/m2 LA Lo 2 BERO L
I t R I SHrLT,

(REE~DEE)
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3. WBES/IAROEERMBLAR =R LX—
BIZRABELEOHBENZLNEH (r=0.608,
p<0.01) , G/ Tb% 1 7 B BALIZST TR
#HEITHE. 0-1, 3-4 5 AICOHFEEBIR R AL
7=, 7=7°L 0-1 » A B& 3-4 » H BTHEIMD /¥ —
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HLTH FMIZELR T, FFM O 4803 5[
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ST, INETOBEICIITED FFM OEMEODE L.
TEEMEOBY V2T el 16HBRLAR D BMI I E%
ZFTOEDOB LR,
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ABFRIZEY, BMI BMREIIE T 244k ~_08%
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