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Abstract of Thesis

Adipose tissue is gaining increasing attention as a metabolic organ to regulate whole-body insulin sensitivity,
but little is known about the exact factor that determines and regulates basal insulin sensitivity in adipocytes.
Here we show that adipocyte express SDF-1 at very high levels in normal state, and function as a self-inhibitory
factor of adipose-insulin sensitivity in normal physiological condition. Adipocyte-specific ablation of SDF-1
increased adipose-insulin sensitivity under basal condition without differences not only in infiltration of
immune cells but also in other SVF component such as preadipocytes and vascular endothelial cells in adipose
tissues. Mechanistically, SDF-1/CXCR4 axis activated ERK signaling, which concomitantly phosphorylated
IRS-1 protein, and chronically degraded IRS-1 protein in adipocytes, causing insulin resistance and impairment
of insulin-mediated glucose uptake. Knockdown of endogenous SDF-1 or inhibition of its receptor in
adipocytes markedly increased IRS-1 protein level and insulin sensitivity, suggesting an autocrine action of
SDF-1 in adipocytes. Furthermore, these SDF-1 pathways were augmented in obese adipose tissues, associated
with its insulin resistance. Altogether, our results present biological evidence that adipose-insulin sensitivity is
regulated by autocrine SDF-1 action, and offers new insight into how basal-insulin sensitivity is regulated in
adipocytes.
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NEMGAERRIIN T IERER & LT, TRODBRIL LT T A AR F o E2ELT T A BRI A MLV HEAL, 2FOFE
REBHENCELS BET 50, ZOEFBHASNICRDITITE > TWVARY, BEEEIL, RBASCGEREZR L, ARk TH
BB ER Y ZEBHONDTENA L EVIA OFEEDOA L NR—=n0 R A N4 77 I U—IZEE L,

el COrEn A L ORBLEZWE L& T A, CXCL12(SDF-1) BREFIL L Tz,

FIT, TT AR FURBMIATCXCLIZEB TR KRBT H~ U RAEER L (77 4 AR 7 F 2 Cre-CXCL12 KIH
~UR) , ZOBGTFREYUAOERESCHEMER, BEE, FERBOIEEIXIa e - v TR L EERBDRNo
e, A AT RENFERICES, A A Y VAR TOMBEMEA AR r o7, Thbb, EEoA
2 A PEDNEE TR LT,

TIZ, 7T 4R R F 2 Cre-CXCL12 K~ U 2 DR A MEIT 3 5 & . ZZIEREDERKD U kAl L. IRS-1
EAEENEML TWe, £, AR Y U EETHEE I N DB OAD Y U EEATTHE L Tz, LLEDORER
M, TT A KRFT F L Cre-CXCL12 KB~ 7 ADARIAHFRCTA v A U VSN L TWA Z R iz, 2
OFEREZMIA L~V THERT 5720, BAETRI OB O orHE, 5738 L7 BIMAROCXCLI2 %2 siRNATIR F S w72 &
A, B IRS- 1R AEEORME . £ A U THE S L DAkt Y VL OBIMA 2 A7z,

IO OFRER S LT, 3T3-LURIMIRC B AR 0 RE B 2> © RITBRAB A AR & 20 B, B5a8 L. (b S W75
FMIICCXCLI2ZE A A WSS 5 &, ERKO U VEEA T, 3720 b BERKY 7 A nE b s, A v R kb v
FIAREICBE ST A IRS-1ERE &N Lz, ZOR, A AV U THEINDAtY VEREAED LTz Z &b,
CXCL121EA v A U » OIER Z M4 5 Z LR ST,

PLEOREFR L | BB EA T HCXCLI2IE, BB FITERA L TA v R Y VEESEHEEZMEI L TWb B %
5N5, KB, HURIREET, A4 2 ) COEREZMHIT 2SN H 5B, JETFLAE TOCXCL120mRNASE Bl 23 1
ML T\,

HEEE OWFERRCRIL. CXCLI2ITEF RO M CEEE L, SERRETRENIIM L, BIHao A v 2D &
ZMEEART S, B & IR~ OBE DIV AL A HI L, B~D I AL 2R S B 2B 5 5 ATREE &
R L, N0 OERICEM T2 LB 12015, Lo T, AFRITALICET D LE XD,




