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ABSTRACT: Hypothalamus is the feeding center in human, it regulates food intake and energy metabolism by inhibiting the POMC
(proopiomelanocortin) neurons that suppresses the appetite and promoting neuropeptide Y(NPY)/AgRP(agouti-related peptides) neurons
that stimulates the appetite. FoxO1 (transcription factor O subfamily 1) is an important regulator of insulin signaling pathway and leptin
signaling pathway, it's physiological function is promoting the expression of Agrp gene and inhibits the expression of Pomc gene in hy-
pothalamus, in addition it can inhibit the Promotion of STAT3(signal transducer and activator of transcription-3) protein on the transcrip-
tion of POMC gene through leptin signaling pathway, eventually promotes the appetite. Both leptin and insulin can activate the classical
IRS/PI (3) K/Akt signaling pathway, inhibit the activity of FoxO1, as a result, the appetite is inhibited. The acetylation regulation of Fox-
O1 regulated by Sirtl influences the transcription of FoxO1, effects on satiety. In this paper, we reviewed the mechanism of insulin, leptin
and Sirt] regulates hypothalamic feeding centers through FoxO1.
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kFESENF O WJik 1 (forkhead box transcription factor
O1,FoxO1)& FoxO K himc i k SRR i o1, EL A 115 4 g
JHEAUERR G AN Mo 3G HE R T AT A S A A R Y
fEH . FoxO1 T KR FA ML B, H 5T RSk
K (ARC) i N AMIAZ AT NN X 38 2635 19 FoxO1, ZEMLIR R &
W ARG -5 0 45 PR E A VE R, FoxO1 il Rk 58
JoE TR AU AR B VI AE G o F R S R I AT IS
IRS/PI(3)K/Akt {55 id i , fiff FoxO1 @R Ak 2 F5 1 1% , & rh

HXBT R B3R5 (Pome )l agouti AOGER 111 (Agrp ) 2k PR M, i
PET FE M5 £ K o DUBRAE SR 1 P 7 1(Sirt1)J& FoxOl1 fy 25
WAL 7, it 25 ZBEAL AT FoxO1 By%% & K1, A
AR ek e X, A SCEZARE 3 JE R DURE A
¥ Sirtl =75 H£5A FoxO1 XN Fe ik £ X ity 2 i i 5
i 3

1 FoxO1 RYZEHIAI Y R4S A3

3k (Forkhead box , Fox )% 55 IR F 25 FH K 1 540 4 5 2
HAE B ARASF R DNA 25650, AR X §T40 T 45102510
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WETRAR , Wikl i 22 0 3k (Forkhead ) i3 R 45 E (winged
helix). HRICA A~Q 17 MIEJ%, FoxO Jf& Fox Kk O W%,
TEM FLsh Wy b FoxO [A] B 3 [N A3 4% FoxO1 (FKHR ), FoxO3a
(FKHRL1),FoxO 4( AFX)#l FoxO 62, [ FoxO 6 R K2 -
HAFETHREE M Tehh, Hofth 3 AIEHT 2 M A 4E T RF 5
ZHARD), H T R A% (ARC) i P MAZ Ry A X ek 2 ik
i) FoxO1, BAF P 3 & P i 4E . FoxO1 A AN E5 3, {7
TN 3 0 2 5 SRR C i s 2 I 2 R N 22 05 S R R B e
SO, Xk, MFRh DNA ZE45 5L, 5@ i iR 518
T/C-G/A-A-A-A-C-A-A J¥51] 5 DNA 454 ; ¥ 500 S8 7 5 01
WA S5 M, 1 FoxO1 8 Hk i 4 A% .

FoxO1 WyIfie i1y Ema mhme b / Lusmft. mifk/ %
CEACFNZ Ak 3 FORRITE R LM 8 ok SE Y . FoxO1 &
TR A5 5 TR E B S R, RS I PI(3)K/Akt
I B, TE LAY Akt(EE (RS B,PKB)fff FoxO1 N 31—
INATRFTE RPN L F R L, AR A R A,
RN, BT I 5 BHWT . CBP p300 45 Z Fh 4l igf% &
B 43 11 OB S B HAT)WE 1, 7T % FoxO % 454
DNA 754 X IR F IR BR Ak 2k 2 BE L, S 30 FoxO Wil e
FIFEARP!, FoxO1 Y2 2 BhAb =2 DUERAE B85 B 7 Sirt1 37
7o FoxOl Wiz 2 LSRR ) =ML,

2 TEMS5BRERS

TR R B R A, B R A UAE TR
FACFLLR AR RGEFARAE R, FIBUAR E IR,
IS R ST BRI YA R, e B2 50 4R
T R s st CL R UE] 1T IR T RE R AR S A I
VERID, JE R BIDFFE BT Fliki o] LA i R 2 i, AR Tl
LML PTTEYIREA

N S AR (ARC) T Lg% 55 4% (PVN) R e i M
DXCOLH) AR A G o A7 T T Fe il N LIRS Y ARC
TR A " D RN UR B R AR, AL R
ML e ) 8583 XI5, ARC RE RS AR 4l G B HIL 1A ) 25 R
MR- ARC LS PIZEMI 2T, 23 I3 £ A B
I (POMC) M2 Tu M M fle #E A 2 IR Y (NPY )/agouti
HRE H (AgRP)#IZEIL, POMC il AgPR JEIR 73R ARG 2
Sy, R R AT - flE 2RI (a-MSH) FIE B2 B3R
ZR(MCRs), POMC J& o-MSH HJHi{AK, a-MSH J& 2 7 % 4
132 (R (MCAR) [ 34 3017, a-MSH 5 MC4R &5 4 nJ i 51 917 il
BERRIIER . AgPR /& MC4R 1 K Ia S5 , 1] LAKTH o-MSH
ffg, A TR RPE . Pome BRI BRGNP I AE
JH, Pome FE[RI 58 ARER I LUEIHE 28 L0k KA B TR
B R (ACTH)B =, MC4 - R 5 R a nl 51 /s BT i
0O, AR 2 1 S MC4 - R sl I il & i B, A HiE
KW AT S MCA-R JEIN 5847 5CM . POMC #fi 20
I AgRP 22T S B R 5 B AT Bl B a5
0> "PVN I LH, EA 54RO 2835 350 PVN & il H.
A AR BT BV TR PR A R AR R B R (TRHD) Fie 1
R B PR BEOER (CRH), I PYN AL L™ AR 5 S A 410
il PR A RN LH Moo 5 e s AR IS , a5 R

WRAEE (MCH) R AR E , R4 MUk
3 FoxOl X 7T & KB &5

3.1 BETERESEESERARER

[P R RS B AR BRI S, T BES 5 X PR IR A |
VTSP A AR TR 5 AR AR AT —
SURRIR YR, EEALFE T Lo R T S 2 R R KR
AT AN BAE 1979 4F A T RS RXTE YA LA
VR R TE N, R 5 28 32 IR T R fig v e 1k 09, AR SR A
ARC H R A7, Fp S VE bR A 22 o0 2 2 3 AR /N BLA
YR AR LS, S AT 26 A 1 I 2 R R AR Y
PE P Agrp FI Pome (1%L K 2254021, POMC H
2907 o-MSH [R R L 5 R IMVE I, i — 2L ot 3
B, R 5 A5 5875 FoxO1 RE T, T 21 Agrp 1 Pome [
SR PSR R R RGP,

9 5 R MBI P AT Fe i 5 0 2 38 32 AR 2 6, T 1) J
BRI RS R 2R Y (IRS)# 4L , 30T PI(3)K, PIG3)K
O AR LS 3,4,5 - =W LI (PIP3 ) FIRAAS ML ILEE 4,5
- @R (PIP2), PIP3 SN &4 PH 45443552 11 Akt
FIBERR LA B 2 718G PDK 454, {248 PDK1 BERR 1k
AKT ZE 1 1) Ser308 33 Akt 1§k, Akt JRFR A & [l B
(PKB), & PIG)K T EZ RN Y, FoxOl j& Akt fJEY 2
— W Akt BERRTL 1Y FoxO1 AN R BN R , 2k Jeim 1k
B9 E ML) FoxO1 5 Agrp F Pome JEPH S 3 7454, 0% Agrp
BT, et Agrp BYEIR RS, RIS EAKAY/ER . FoxOl
Pl Pome £ RE 310G , FoxO1 #l POMC J&— X HAA #5$L
YERI R R, i 5a 4 A o 1456 00 sl R SRS HUE T,
il Pome LR ik BRI AKITER . TE2S RS |k
SR IE/D  FoxO1 434 AN , HA T, (EHLIA &
S, AR EEAT R E S RS R AR WG N, FoxO1 R k2t
T, HEA AR, I Ak, A & 8. FoxO1 #81] LA
TR kG E 933k (Cpe),Cpe J& POMC ¥4t o-MSH Jif ik
ZYEER, P FoxO1 16 AT L] POMC #5444 4 45 £ 1
o-MSH,, #F — 2 s HAR S Aki/EH . 5t —201y /&, POMC
FIZIGH FoxO1 FihBhae , 512 o-MSH & i £ LU K & i
YN e
3.2 FoxOl B T ERNERESEERREER

98 2 NI AR 53 WA 1) — PRSI R LA A AE T
MR A, 500 R B A L Go e RN RIS N i TR o 8 R
BT RE B AR SN RE TR TR IR B, 4R 25ah
WITEES RS R R RN, IEA P ZKOF R, R
PSR DR IR 2L el 2> | AR B i T AR LA s/ D e LTI
PR Z AR R " VR " A AR &, R IEA
WM RAG R , S A 5 e 598 R A2 AR Al 5 R VE . R 2
R (LepR)JET 1 840 72K 5 0%, T F iy =5 B4 i
PN 5 RS 38 25 X A 33k B 255 LepR 454,
il JAK2 @R fk STAT3M, gkt STAT3 — Ak, ik A4
Ji#% 5 DNA 254, JAHSRIER B 5t . S5 19 STAT3 il
Agrp JE[RIFRIA, 187> NPY/ AgRP K3k, fE#F Pome B:F ik,
Wfnoe-MSH =4, EBMEERER. S5i—8mE,
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STAT3 K 28 48 1) /N R B R it & 3 i B9, FoxOl1
STAT3 HAT M R 1EH , FoxO1 #7% Agrp Ji 8+ ,STAT3
I Agrp J5 sl T30 ; [FIRE , FoxO1 i Pome P 37
1%, i STAT3 37 Pome J:K)E 3T, 1 IAAY FoxO1 1
STAT3 #5535 FF SP1 (454, 1] STAT3 X POMC ik [#
PRIEVEH . {2, FoxO1 FEAMGIE Z AT STAT3 BRIk &
AR R AR . RIL, B W PEAY FoxO1 af LU il &
SR A B BAMGIVE HE, Zhsegt R B, lad S IR B T8
BRI 37 A 36 G 350 a2 3k 4 AR Y 3% % A FoxO1 (CN-Fox-
O1), 241l 2 X8 £ A AN AE FH , R BOR BUAEE g ™1, Gk
/> FoxO1 ik i) POMC #h450, XTI R T RMRE A H
o B R

S Z IR TS TAK2-STAT3 (& 2@ a4,
A LT IRS/PIG)K/AKt {551 % . R 5 R ZIHE5 4,

i JAK BERAL , 0% IRS/PI(3)K/Akt {5 23 % , FoxO1 Bk
P, R EII R B AAIE P, HIL, 98 EXTF NPY \AgRP,
POMC 3k MAAT i 31 JAK2- STAT3 % PI(3)K-Akt i 44(5
SIS Y BRIR G A NS RS R L R 5
ZARGES G STAT3, fR s 241 fid POMC 335 ; POMC (1)
T IR H M P2 ) o-MSH A4 B8 T 5 o-MSH 3 1iij 5 1
AR MCAR 2546, 7= A Pk B AR %) A BEASON , [R) Ao 98 253 0 3%
T IRS/PI(3)K/Akt {5538 %, fiff FoxO1 BR fhJC 1% , il AgPR
Fik fEi POMC } o-MSH j74: 7= A il AN . 52
I, AEERZEFENEOT, MREVERWE , FoxO1 S fhid
b B WG HERY FoxO1 fiE ik NPY / AGRP ik, #l#] POMC #
ik, BRI ERRPE R, AR RN, KA LLEE 2T
JBE S AN B RIS T B A 20T P

Agrp

> oo

Appetite

|_ B & o &

coa oo

| EERELRFREETEMERRRERIEH

Fig.1 The mechanism of leptin and insulin in

3.3 Sirtl %t FoxO1 BiF3s

Sirtl JEMFLEhY 5 Sirt2 [IIEAYJEHF, &—F NAD
WG 22 ZBEALIE, Rl It 25 2 B a0 4G FoxOl1 7E I i
VSRR T INIIRE, X FReE IH AR Far 081 a EEAE
FH SRR AT RE R RIE SR AL I, PR TR E LAY, Sirtl
X FoxO1 (183 it 3% M A 3 R 32 3k i 2 ) B BiT G 048 — 1A
P, BIFRFEY, 32609 Sirtl XF POMC #2750 41 i 1% 14
FoxO1 25 ZBALAE T, AT LASCsE: PR AP B 5 23R 5 e 1 A
JE, Lut5g A fFoT 2200, FES PR R b2t Sirt] BRI SR
/INBR, R T v 14 JB 5 B R, R AR Sirt] (1 i BRI SR
/INERAH LL , PR 3G b 5 A o S50 5t — 3, k2 Sirtl (R
FEIRANAE, 5 Z X% Akt & FoxOl BERRILRN 1058, $Rmds
SEPEI/D HP K Sirt] BT DU R IE K SRR S s, e
3, {H HAGHE Sirtl %} FoxO1 {2 Z WAk 5%+ FoxO1 43¢
T R I RE R 2 AR i i 2 TR 2 R SR
4 ik

T R —A™ Gt A e 5 [ L, R 25 4 thE R0 7 A
R (HZ X TIL AR YT HRTBRZ A R0 SR . 5 hAx

X TR IR AT F2 S A R R S £ A T
BRI (POMC) Mz TR £ AR Al 22 AR OG22 11 (A-

the regulation of hypothalamic feeding center

gRP)FRZE T 5 45 £ S RE AR, FoxO 1 X fB i R A 329 45
RERAGRE BREEMMEM, RS RFE 5@ T FoxO1
TEPER GRS MG IR o R AP R B = 1
# I ZKT FoxO1 [ AR A 5] 15 ek 553 , 40 MUAZ N i ik 4l
ISR FoxOL, {2 i NPY/ AgRP &k, #ilfi] POMC £ ik,
FH e M i = Xt POMC RIXMie b fE I, R 2k
R, Rl AL RE I AE , ik — AP IR Q50
99 B A DAy — el b I 00 00 L ) 2 1 5, LA AR LA 5
FRARZSTY B PR o LIRS SRR, NG & it
7 HE B E I, A £ WO HERE B ARG , AEALIARAE TR E
AR, By IR P Bl o (E 2 2 1 B R AT, SR A2 AR R
S REPEREAR , ANBERG JAK2- STAT3 {5 5 i, 5 FoxO1 38
AT , DI SRR A7 A R KT R (HANRE A A%
PRFCAM AR R RE £ N AE S AR A AT, i 5 AL A
F77 Az o Sirtl AT FoxO1 {& P R2M rpAX SR ] i al LA
LA AE I AE, (5 H AT X Sirtl FIRFSE A e o, A 5
— AT AR IR . F A SRR e e A )
X Sirt], AT LAREARAA F AN RE RV, £ v JpeE) SR AUt
AR, AR FoxO1 G PERY 25 %y n] LU £
A, AR A, RAc s N SO Do AL 2 OB A QO , X T IF i
IR £ SR ARBT A BT 25 BAT B B R85
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