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# RT-qPCR Z &ML F & ARC # 98 % % 4k (Leptin Receptor, ob-R) . a-4% 2 % %0 fiL 3% Z ( a-melanocyte Stimulating Hor-
mone,a-MSH) A B 55 & & ik K Fo S5 R 5EFZLE, RAZH 2 dRERRAKE BREEF 0T D-AEEEN L
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Mechanism of Xiaoyaosan Decoction on ob-R and o-MSH in arcuate nucleus of hypothalamus
of chronic restraint stress modeling rats with liver depression and spleen deficiency
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Abstract Objective:To study the mechanism of Xiaoyaosan Decoction in regulating appetite by soothing liver to relieve depres-
sion, and invigorating spleen. Methods:SD male rats were randomly divided into four groups; the control group (A), the 7-day
model group (B), the 21-day model group (C) and the Xiaoyaosan ( XYS) group (D). Except for the control group, models of
the other three groups were established by chronic restraint stress method 3 h a day persistently for 7 days, 21 days and 21 days re-
spectively, while Xiaoyaosan Decoction was given in the XYS group at the same time. Body weight, food intake, animal behavior,
and the level of D-xylose in the serum were detected in all four groups; the mRNA and protein levels of leptin receptor( ob-R) and-
melanocyte stimulating hormone (-MSH) were measured by RT-qPCR and immunofluorescence double staining method. Results;
Compared with the control group, the body weight, food intake and the level of D-xylose in the serum were significantly decreased
in group C, with decreased autonomous activity and new environment exploratory behavior; while the result of group D showed that
Xiaoyaosan Decoction could regulate all of those mentioned above. All together indicated that chronic restraint animal model with
liver depression and spleen deficiency can be established by restraining 3 h a day, for 21 days continually; the expression of ob-R
and-MSH increased in arcuate nucleus ( ARC) of chronic restraint stress rats and Xiaoyaosan Decoction could reduce the expres-
sion. Conclusion : The expression of ob-R and-MSH can be regulated by Xiaoyaosan Decoction, indicating that ob-R and-MSH may
be the targets of Xiaoyaosan Decoction in regulating the function of spleen and stomach through soothing the liver and invigorating
the spleen so as to regulate appetite and energy metabolism.
Key Words Chronic Stress; Xiaoyaosan Decoction; Liver depression and spleen deficiency; Leptin Receptor (ob-R) ;-melano-
cyte Stimulating Hormone (-MSH)
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FpAE TG A5 A RO B GO BE ) Wk
55 4 R FN LUK B AR RS 2R 1 O F- 22
(NG THREZR I, 7™ EE 5 2 FRATT A AR TR B i,
P 2GR R A8 I O T RO R O
P22 0 B [R)36 52 07, [ N 27 o OO Bk
o

ATRAZH — B g5 v 24 52 5 38 2 1l (CORF 2
AR 7)) B 96 08 0 BN SO 98 T4, 0
FOGT LR BRI A2 A, T B A SO0 AT T E A
WIS o AT LA AR GE J5 2] 4518 1k L e sh e
B G55 ik it A A7 w8, 18 T e
FEAL G | S} 9¢ 6 5E i ( Real-time Fluorescent Quanti-
tative PCR, RT-qPCR) AR 575 %, AR 5 8 1K
-, KR E2 Ml ( Arcuate Nucleus, ARC) HE 3 A2 {4
(Leptin Receptor,ob-R) | o-{{t B2 2 2 I i 2% ( a-mel-
anocyte Stimulating Hormone , a-MSH ) %315 , #8118 12
BRI A AT B ML i A Eh R S R B A E TR PILR]
1 ##¥5FE
L1 #K
L1 Zh¥54reH  SD (R REmEr: R B, M4BTt 180
~200 g, Il B At 5 4 58 A 42 SE 50 Sh WA R A R [ 3)
PrvFul e - SCXK(51)2012-0001 ] . 35 i 2 sh ) bs
TR 2R (21 £ 1) °C, A XHREE 40% ~60% , SR
AHIE 4% 12 h( B 7.00—19.00, % 19.00—7:00) , H
MoK, TR R SR . RBUE MR 1, 4%
TR g5, A REALEC 26, BEDL IS R 4 21 B 40 T
d BEAUZH 21 d BERVZH AL A 24 2L B4 HKR
WU FR T 1%, B4 6 F
L 1.2 24 A & L, i A ORPER
R ), 4= BUSB A Jr, 25 3 AT S
AR ARES HED 2 AT 8 Fhrp2k 3:3:3:3:3
SLSE 1T L, b B A B b 2 2 B AT A
JE AR, e T 45 o FIr A A= 253 0 B b
st Tal T fd R 24 ey A BR S\ (A R EE ) o 4
W I [ SCHR ™ e AR BCR Jy 18.8% o LI BT

KRB
1.2 Jyik
L2010 ASPoRag PR Al s O BRUOREE T4 il

9 T RIACAEZN |, A2y SO BRI BT b o)
A WA AR AN R ORI T E Sh e i
s N e SO, w15 eme AR Tk [R) 3C
MR R ] B, 45 RS 3 h A £
POR BRI, SR AT AT 4R 230 e B A A 1 KR
AR R TOREEHT 30 min HEATHER , IE

T EERENL 0. 9% A= PR K57 d BERIATR fRUAF R
A3 h ST d, [F AR 0. 9% AR FiEh K 521
FRAGRYLH R UG R AR AN 3 h JE 2L 21 d, [ i
Jz 0. 9% A= $Eh K 5 18 18 HUZH K R R AR LGV 3 h
B2 21 d, [ e ARG E 3. 854 ¢/ (kg - d) ],
1.2.2 170957 scse TEL8eAr 1 d MsEsm iR s
55 721 WA 2R BRAT
1.2.2.1 Wi K x 58 x 528 100 ecm x 100
cm x40 cm BI556 , B 434 20 ecm x 20 em /M IE
JIRER 25 % Sz shAE i b IRARME B
A BRA AR BEI AT A 20 R o A 8 (Version 2.0)
S3HT KBS min TR S S EERR
1.2.2.2 @A ARk il v A
XA FE TR PR A5 AR I 3 PATVRE | — B 45 DU 45 1Y
B H M 17 R E RT3 HT S min P
RERIEATTHCE F5 P A U5 B I ]
1.2.3  ELISA Jy kil K BUMYE D-AKE 44 12
ORI 2 mL(248) , B0, 20 B LT, 20 C'F
PRAFFIN o i MR 6 150 0 45 20 R4 A DU 1M
DA i (2R =W ) L iR &0 B R st ik
Y TREESE T
1.2.4 SEdOeRge i 4R BT s ARC
H1 a-MSH Lob-R #& 13k /K-
1.2.4.1 Bt 5% 7dHT7 dEH,21d
T Sem s 22 RIRM . AP 6 AR T
10% 7K A3 S IR 1 BRI (0. 35 ~ 0. 40 mL/100 g {4 Ji
) AT AT E B IERETE [ 5E ,20% 30%
BB BE K o Leica CM1950 fE IRV R U] 7 HILY)
Fo B 25

e g 0 BB B 1) U7 A1 0. 01M PBS 5%
J&, A& 0.5% TritonX-100 {1 0. 01M PBS ¥, 37
C, A E 1 h;2)0.01M PBS 23, It A A1,
FEMIBFE  FEREERE 1 h;3) W BT, fn A 12100
A% Rabbit anti-a-MSH polyclonal antibody ,4 °C yK£6 5%
B30 2 15 54) MUK I 25 3R F- 5 30 min, Jig ] 5
VEWREEYE ;5) JITA 1:200 f) Alexa Fluor@ 594 donkey
anti-rabbit IgG , k)%, EIEIFH 4 h;6)0.01M PBS
Ve IMAE PR, I 808 1 hs7) W BT
JIMA 1:50 B4 Goat anti-ob-R polyclonal antibody, A 4
CUKFEME T, 4F 2 1:8) N UKAR I, = I F- i 30
min , PR 9 ) A 1:200 f) Alexa Fluor@ 488
donkey anti-goat IgG, =R H 4 h;10)0.01M PBS
VR, BT K R o Gt AR R i K 3
J10.01M PBS SRR AR, BB S min, 5% 3 IR
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EHW S 10% donkey serum £l 0. 5% TritonX-100
B 0.01M PBS; VE¥EW N & 2% donkey serum il
0. 5% TritonX-100 [ 0. 01M PBS, 45 YK %% 5 min,
BUE3 UG Lt N Bk BN & 2% donkey serum FI
0. 5% TritonX-100 B4 0. 01MPBS,

Donkey serum, ) § Millipore Corporation, USA ;
Goat anti-ob-R polyclonal antibody 4 § Santa Cruz Bi-
otechnology, Inc. , USA; Rabbit anti-o-MSH antibody
4 3 Phoenix Pharmaceuticals, Inc. , USA ; Alexa Fluor
@ 594 donkey anti-rabbit IgG Fl1 Alexa Fluor@ 488
donkey anti-goat IgG ¥3JIJ H Thermo Fisher, USA
1.2.4.2 KUZAEFE  {#i ] Leica SP8 IR M
B LR , 28 Tmage-Pro Plus 6. 0 E1{E 734 R 48
PEATEGR Ao AL 10 5K YA, T [l ARC &R A7
PERC 150 pum x 150 wm [fiFH, i1t a-MSH (ob-R FH{%:
kA (area, pm2 ) (4368 B (Intergral optical
density, 10D) | BH 1 40 fifg 2 5 8 (SUM) , J ob-R FiI
o-MSH LYY i ( Pearson’s correlation coefficient ) o
BARAL I : Area = area I 5 {H/ I 5 S 7H X, 10D =
10D 0] 8/ 0] s T AR
1.2.5  RT-qPCR Jy i K £ 41 K BUF /i ob-R
mRNA | o-MSH mRNA %3k
1.2.5.1  BUBE B8 RNA $2H % 54 Fl PCR 53
B 6 HORI, T 10% 7K G NS I PR I, W72k , 341
AN, WA E R, T UK EREE R DT ARC ZH 2,
MEEARIZ) 50 pg 2)% , K A TRIzol (115 H Invitrogen
Corporation , Carlsbad , USA ) & i # /FE $#2 BUEL RNA,
1% B HEWEEE B L 9k 0 72 RNA 4 & (0D260/0D280
FOMEAE 1.8 ~2.0 ZJa)) , FRUIFRILA RNA 4 5 45
1, V5 AR D AT B S S UV o

A a M-MLV Sz #% 535050 & (19 3 Promega
Corporation , Madison, USA ) 5 HH 8 1 wg & RNA ¥
FE L cDNAs, SRJGHR$E SYBR Green I % G E &
PCR i&57] & ( Fermentas Inc. , Canada) 3% ] ABI 7300
Real-time PCR System #4741, ¥ 38 5] 4. GAP-
DH, Forward: 5'-TGAACGGGAAGCTCACTG-3", Re-
verse; S5'-GCTTCACCACCTTCTTGATG-3', NM
017008 ,120bp ; Ob-R, Forward : 5'-GCCAAAGTCAAC-
TACGCTCTT-3", Reverse: 5'-CTTCCATACGCAAAC-
CCA-3",NM _012596. 1, 133bp; a-MSH, Forward ; 5'-
CAAGTTCCGCCAGAAACAG-3' ,Reverse:5'-TTGCCT-
TAGCCCTTCGGT-3',NM_012982. 3,116bp, PCR #Xk
TEIRZH:95 C 5 min, RJ5 40 DMEHR 94 C
30 5,58 C 30 5,72 C 30 s, TRMERHHIE 3 N

g, A0:72 °C 30 s WEEDOLIES .
1.2.5.2 #ZER 08 Prigseie)s, ¥k A SDS V1.3
BAFGER I B B, BB R ZON A 3 ~ 15 MR,
GAPDH N2 B[R], U B0 RERZL Y26 1 S AE iy
PRt 1, 198 & AEA & H B IE Y Cofi, #IRA K
RQ =27 #1504 B A IR 23k M HE X 2 i (RQ
8) , 4% RQ M5t
1.3 Giit2fdiik DL SPSS 21,0 fy— B2 ML
(general linear model , GLM) ) 5 & 0l & = % 52 B o)
A I BORMACE SRR AT R i A R
2200 M, JF 2 R 3R 07 22 70 M 3 7 S B A I [
EZHIRI A P H A (1SD 325 ), oAt Biodha R FH A P R
75 2253t (One-way ANOVA) #E47 48 it Ak BE, >R H]
LSD AT E L EL . B P <0.05 Sh 25 fA Geit v
2
2 FHR
2.1 FHRBMAFREMBEREZML R K2,
x1 SAARBRETULLE (n=24,g,x£5)

B R
263.78 £5. 67
316.26 +17.914

344.57 £19.88 " *
373.91 +22.42* %

Day IEHH
day0  263.07 £11.90
day7  324.45 +18.32
dayl4 363.29 +£23.42
day2l  401. 85 +26. 85

21 d BiAlH
261.31 7. 40
291.69 +14.13**
320.12 +3.86 " *
348.57 +13.20 % *

o SERALE, " P<0.05,"" P<0.01; 521 d BEIAIZ L
,%P<0.05,22P<0.01,

K2 BHXREBRETULR(n=6,g,x+5)

Day EHH 21 d #ET A A
day0  29.03 £4.79 29.30 £5.55 29.40 +5.23
day7  31.00 £0.30 26.10 £0.95% * 27.90 £3.90
dayl4  30.13 £3.72 25.23 £2.55 28.20 +3.80
day2l  30.30 £2.23 24.93 £0.42" " 27.83 +1.29

T SIER USSP <0.05," " P<0.01,

P IVE CIPREE PN RINDS- a8 Soe o g e
ZESto WAL T .14 21 K FEAHEINEA] £ 21 d
TR VA ] AR XE 6 R Bl (P < 0. 01) 5 &g
5T 21 I, FEAH R 1] A 2 3 R K R B
w21 d BEORIZE (P <0.05) 0 BRAE 7.14.21 K,
FEAHTRI AL 21 d AR AR R i D IR
55721 KRR (P <0.01) 3525055 7 .14 21 K
HIE AR RN Z T 21 d BRI (HAE H
BRF TG
2.2 HHRRAT AN
2.2.1 WyRaR W3, K3 ALEH,
SRATNLIAT, A5 2R S min I B A R GG 1T
ZE5E RGBS 7 021 K, BERLR B 2l B B A
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BOE R KB, AR E E B KBS min NG 3)
S PR AR IR R BT T RS I, {E 21 [ H 82 e 48 T
gt E Lo

®3 BAXBRYHERBINEEE(n=20,om,x £5)

21 d BRI K R B FH 5, ZF A RIEE L (P <
0.01) .

2.4 AREERSEB YL WL 20T B ARC H ob-R |
a-MSH /KA WLk 8 ~%£ 10 F 1,

®7T FAKXRS min HAEEEHELLE (n=20,s,x +5)

215 day0 day7 day21
R 3977.24 £544.07 3417. 87 £505.59 2419.03 £445. 80 205 day0 day7 dav21
21 d 72 4119. 82 £675.09 2983.76 £453.68 1977. 44 +130. 40 FWZ] 254.96 £33.71 328.91 16,53 314,98 £33.91

SEIEELL 3836.34 +£423.57 3072.75 £562.01 2047.08 +525. 86

2.2.2 @BRPFImAER WFRA~RT LR
55721 KBRS min Wil ARk
TR YR ORI B B B 35 288 A R RO, G AR 4
N 21 d KRR A TR R R B D B R (P <
0.01) s BERIIKEL 5 min P E A B AR B A5 B I
(B 245 B b, (R 20 8] Fb A T g it 1 o

SEHES 21 K5 min P B A K BRARC R4l
PR B A TR IR R A5 R s TR BTG 22, 0 E
TR K BRZE FF R 45 B8 B ) 3 Om B W (P <
0.01) ; 1 3 HOK FPE A T PR U %K L 457 B sl ) 34 %
BRI BT B, JUHSE 7 R 38 O B A 31 A R
WECT R (P <0.01)
x4 BHKXRS min FENFFHERBLR(n =20,k ,x =)

215 day0 day7 day21
IEH 4 5.85+1.25  4.95x0.76 4.70 £1.07
21 d Mg 4.20£1.20  3.25x1.02 2.65+0.83" "
B 455117 3.25£0.94 4.05£0.96" "

TE: SIERAE, " P<0.05," " P<0.01,

F5 BAEKRS min FHEEEMREILE(n=20,s,x+5)

215 day0 day7 day21

EHA 95.04£3.71  71.76 £2.04 37.34 £3.07
21 d A2 88.31+3.45  60.71 £3.53 31.31 £2.52
WIEEH  94.34£2.55  43.20+3.89* 39.68 +3.1444

W HIEFAHE, " P<0.05,""P<0.01;5 21 d R4 H
#®,4P<0.05,*P<0.01,

RO FBHKES min ENHABERELLE (n=20,K,x£5)

215 day0 day7 day21
! 7.55+1.53 7.20 +1. 88 6.40 £1.09
21 d BRI 7.95 +1.50 8.15+1.30 7.00 £1.52
WIEHA  7.50£2.65 4.85+1.27**2% 6.70 +1.51

W SERALE, " P<0.05,"" P<0.01; 521 d BIAIA L
#,%P<0.05,24P<0.01,
2.3 IMIE D-ABES R 21 d #AIZH (0. 16 £0.01
mmol/L) F138 % # 20 (0. 66 +0. 01 mmol/L) K I
I D-ABE K4 IE % 40 (0. 73 £0. 12 mmol/L) B i
TR, P <0. 05 ; {H 3 2 U K BRI D-ABE K-8

322.80 +14. 41
314.30 +10. 32

21 d BiiZ 261.69 +31.45 330.19 +12.03
WMIEBAH  265.66 £39.55 327.57 +17.42

H: SIEWA R, " P<0.05,"* P<0.01; 521 KEHEIZ
,2P<0.05,22P<0.01,

Co-localization ob-R
IE%4H 2 -MSH # ob-R Fik

Co-localization ob-R
7d %440 2 -MSH 1 ob-R Fix

Co-localization ob-R 2 -MSH

21d A a -MSH #1 ob-R Fik

Co-localization ob-R a -MSH

21 diHiBHI4H 2 -MSH A1 ob-R Fik

1 KAKXRTER ARC H a-MSH #1 ob-R Fik

21 d FERZH 03 1 B R BUR e fii ARC H ob-
R BAPE 8 AR FH 20 S5 B R BH 2 44 At 45 i
T IER AL (P <0.01) ; 38 & B 2H R BUT e fidi ARC
1 ob-R A9 PHAME R IR AR | P40 B 2508 21 d B2
Wl T RE(P <0.01)

7 dAEARIZH 21 d BEARNAE GE E ECA OR R ek
ARC H o-MSH B2 5 0 AR - 206 % B R
JCREIE FH AN M B B A T, U 21 d AR
RUZH K B o-MSH 1% PH P 2% 3 T ARORN 3 38 4 -
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MSH R MCE RS I 2 (P <0. 01) o 5 32 HiLZH
o-MSH BIRERBETIAAT T T e, (H2E R 4E 12

21 d FERIZH K B ob-R 5 o-MSH 363k R

IEH KRR (P <0.01) i 28 A Ay S G AR i

XO

®8 BHXBRTEM ARC A ob-R RIXIEMR (x +5)

T 21 d BERIZ (E2 A] HE AR 22 S o ge it 5

215 Area 10D MOD SUM
R 0. 0300 =0. 0045 0. 0019 +0. 0005 0. 0658 0. 0140 20.57 +1.62
7 d BRI 0. 0677 £0. 00382 0.0032 +0. 0017 0. 0536 +0. 0095 * * 28.14+1.68* %2
21 d BRI 0. 0587 £0.0013 * * 0. 0046 £0.0011 * * 0.0782 +0. 0164 31.00+1.45**
T A 0.0411 £0.0037 * * 44 0. 0036 0. 0009 * * 0.0780 +0. 0108 24.29 £1.79* * 44
W HIEW4LE, *P<0.05,* *P<0.01;5 21 d BRI H#, 2P <0.05,22P<0.01,
R®9 BAKXBTEM ARC i o-MSH RIEER (v +5)
215 Area 10D MOD SUM
EHH 0. 0006 +0. 0001 0. 0017 +0. 0002 0. 0397 +0. 0095 29.00 +4. 87
7 d #ERIZH 0. 0008 +0. 0002 0. 0022 =0. 0007 0. 0431 0. 0068 35.57 6. 11
21 d A2 0. 0010 0. 0001 * * 0. 0030 =0. 0004 0. 0501 0. 0038 39.29 +5. 65
I A 0. 0008 +0. 0001 0. 0026 +0. 0002 * * 0. 0422 +0. 0040 33.86 +5.27

W HIEWAE, " P<0.05,** P<0.01,

F®10 HHAKXKRTEM ARC f1 o-MSH,
ob-R £ RIXNER (x +5)

205 Colocalization coefficient
IEH A 0. 0896 +0. 0167
7 d BRI 0. 1219 0. 0241

AR IUEE| 0. 1564 £0. 0130 * *
T IE AL 0. 1509 +0. 0174

W HIEW4LE, P <0.05, * *P<0.01,
2.5 RT-qPCR UL #4520 K BUF s ARC ob-R
mRNA F1 a-MSH mRNA FiL254k

F 11 KHEKXBRTEM ARC ob-R mRNA #a
o-MSH mRNA RiAELE (x +5)

451 ob-R mRNA «-MSH mRNA
EHA 1.1022 +0. 2943 0.9017 +0. 1570
PN L 3.8310 £0. 6465 * * 4.2482 +0. 6293
21 KA 2.6937 +0.4714 * * 5.1495 +0. 5750 *
JH A 2.2318 £0.5091 * * 22 3,2647 +0. 3420 *

W SERALE, " P<0.05,** P <0.01;5 21 KB
i,2P<0.05,42P<0.01,
ML ATLE Y, SRR A AL, T d BRI R
FR N i ARC 7 ob-R mRNA 5 o-MSH mRNA #
RHgEE TN, Herp ob-R mRNA k78 B8y B W (P
<0.01) ;21 d #5272 138 328 HUAH R BUR il ob-R
mRNA 1 a-MSH mRNA 23548 E 5 K R 8 1
(P <0.05 5 P <0.01) ;5 21 d BIRIZH LLEL, i
TR RBUT [l ARC t ob-R mRNA KA
F%(P <0.01),0-MSH mRNA Fik B ARt 21 d
RUR BT (R 2R IR Mo 22 S g v 5 3o

3 itig

H T AR 28] 2 ] AR A < 10 B o A e /N s
], 5 A0 Sy i AR AR, S8 T2k .0 B 3T
E o AN SR A AR 2 3 7 = A0 BN 3
SNPEAL, LI E RO T U2, DA 52 50 Fl s 42
TSI LI R B B 329 SR T R A AR
B WERFAT R AT s B D BRAS 25
KSR AR RSN B PRSI ARG, B 5
TN AR R 21 R DG AR Ak B R G 3
S B S o

AWFFE T, B A2 N T (] A SE A, 21 d
UIE PN RN RS ST IR e I TN R
TR RIAEW 5254 5 min KBRS 2l BB AR 0
b R AR S R R R HE AT O 1 U BRI S F
I PRl L , A At PR ORI [B) 355 , BB DR B B
FIEBNAR ) T IR T AT sl W S A A
TRV AR OB B I I R 3R A it 58 78
KRB EH SRR s Z45 LR b, 205 W16 S sl
NEREE B ARG RS SE AN A R 25 S R
KRRIMLTE D-ANE 2 2 B T R, Ui A B W 1 i
DIREIN TR LG 20, 0 BRI 38 P 28 I e o i 56
SRR BR AR e A PR 17 A B, (R B A 1 3 PR
EQINES SS9/ y) W87 S e W | I RS WL e =
MR W N TEAR b . R TR 2552 7 i@ BT
I REEOR B, HAR R B it B P A7 v 15
B —E Rk, SIS 2 A oE D — 5, g
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BE, Wi EER 3 h #2221 d #NP e 75 =0 nT il
F GV I VIS LR A R BURBE A

ob-R J&J8 K ( Leptin) K £ M H 524K, J&§ 126
N PR R, TIEREYE ob-R |12 KA T T N
AR NN N = S E AT
T M X Fy 22 e T e X S R 1 B A T
M EE X, Hir ARC 7ERE & AU 5 i B v &k
B .

ARC PN i Neuropeptide Y ( NPY )/ Agout-related
peptide ( AgRP ) i & JG FI Proopiomelanocortin
( POMC )/Cocain and amphetamine-regulated tran-
script( CART) #2270 , B+ BEHS o6 B 4K 410 i) fE 131
3 S5 BT Arib i) POMC (R 1) o-MSH W] & 3]
M BRI PERE R AERYVE . TIREYE ob-R 5
NPY/AgRP Hil POMC/CART #i 2ot ™ | N i
ARC H11# ob-R # Leptin B , 1EH T 3X W2 pif 28
JG, AT ] NPY/AgRP ft 28 0 7 A= FRE i NPY |
AgRP, 75— J5 T W A] {2 3 POMC i 28 50 7 Ak FIRE T
o-MSH,, AT 3] 5 HILAA 9 g A4 S AT Ry A A o
P - MSH S — i EL A 3R B Y o K
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