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Myeloid-Specific deletion of Hypoxia—inducible factor 1-alpha

gene protected against Diet induced Insulin resistance
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Abstract

Aims/hypothesis : High-fat diet obesity causes the adipose tissue to expand at a much higher
pace than the ability of vasculature to match the demand of rapid growing tissue, thus ensuing
the hypoxia and induction of HIF-1a gene, which in turn causes the induction of inflammatory
state through M1 macrophages and is strongly correlated with the systemic insulin resistance.
Aim of this study is to investigate the effect of myeloid-specific deletion of HIF-1 alpha gene in
diet-induced obesity and systemic insulin resistance in mice model. Methods: Myeloid-specific
HIF-1a knockout mice (Mye-HIF-1a KO) were employed with the challenge of high-fat diet
(HFD) for 18 weeks. Intra peritoneal glucose tolerance test (IP-GTT) and intra peritoneal insulin
tolerance test (IP-ITT) were performed after 17 weeks of HFD. Results: WAT, liver and skeletal
muscle were examined for inflammation, hypoxia, ER-stress, oxidative stress, angiogenesis and
finally for insulin sensitivity through gene expression analysis, immunohistochemistry,
microsphere analysis and western blotting. Results: Mye-HIF-1la KO mice revealed reduced
adiposity , much rich vasculature with low hypoxic and inflammatory profile, improved glucose
tolerance with markedly reduced gluconeogenic genes expression in liver and enhanced energy
expenditure in skeletal muscle. Conclusion: Myeloid-specific deletion of HIF-1 alpha gene has a
beneficial role against obesity-associated inflammation, thus contributing to the improvement of

the whole body resistance.
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[ BRY] MR - BIER - EEREOATEEIEICL Y 2 WBRFEEDEML TRY
Z DIFREDIR L IBEORRIIRE CTH D, TOREIL, IERMIZHED 1 R ) ARGIPEDR
FThd, A AV ARPUEDIRK & LT, MBI OFRENER SHTE 203, AR
BT DEIEFIENEEE B Z 5N TWD, NEHEOWIIRIHSIZIE, RIEET A A %
EREBHT LML v 77— M¢) DML TWDRZDFEEIZOW TN T LHEI 6
TIEZRVY, NEE ORRIHFIARIL, SR IRIRER DRI L Tl BT E DS B I EE SR
2725 T D, ZOMREEHEN, NIBIEIEMIC BT 2 RIE. 3785, MIM ¢ OEIN, 2HHY
A A ARGUEIZB ST 5 2 L3RR ST & 72, £ 2 C Mahmood BIIARFEIZIS T,
HIF-la ZH#AERIRFRINIC KB LT~y A2 B, ~7 077 =V ORIRES 7T
(HIF-1a) 23RO RIES L ORE ORENZ G2 2 2>V Tt Lz, 728, HIF-1a
I%, #5 K+ HIF (hypoxia-inducible factor’{XEAsEFAEK 1)1 Z kT o ~T 2 X A ~<—D
R FD—o T, AREEFEIC LV Z DB A LUV TOLMEINE ST, IEERZRIREEI @G 3
1O\ BB s 1R (AT AEIZ B9 2 AR 7 VEGFA CfifbE -2 ORI ORER) DS
ZRETT D,
[ FIE]IHIF- 10815 Ol 1oxP ¥ & o>~ 7 X & lysozyme M 7' 12E—#(Z LY Cre
Jarer—Engids~vrx (O CBTBL6I vV A) 2T HZLICLD, 7
77— VRER HIF-loxkE~ 7 2 (UUF KO) #F L7z, KO BLU=y fr—n<r X
(LR WT) Z41% 6350 18 JHfH, B (A e U —o 60%»EEICHNKT H) 12T
i E L, JEA o R ARFUWEET NV EARRL LT, £ D%, #§R34  IP-GTT(intraperitoneal
glucose tolerance test)72 & N IP-ITT(intraperitoneal insulin tolerance test) Tifi, X
OMEMGAEAR D0, KRR BER S+ & M HT 4% mRNA 88, e b 0N
Western blotting Tt 217 > 72,
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£, KO IZBW T, BBEMI-RS A HIF-la Ba 728K LTS 2 &, JEfERRIC
BT HIF-1a O T T 5 VEGF, Glut-1, IL-1p72 & {EEEHE S ORIMET LT
W5 Z L aMER LT, ORGHOFHE : & & AREIZ KO & WT TEZRORN T, KR L
RIEM O FEEIT KO THEIZHD LTz (8 20%), WT IZH~ KO TlEpFasmis Lo
A LAY AL TRl L7ZTBERE & A R U RSN SGE L TR Y | R HARE,
FEI, EREARICRBIT D4 LAY o 7S LR L O\, OFEER _EARIERF OFME - REE B



FEMRERRIZ I BRI DB KIZ KO & WT T o723, KO Tl M1IM ¢ &
¥ 72 % crown-like structures (CLS) (JEKAEN#MIfEY necrosis At & URFEFRFEIIZ 72 > T
WD) OEPHEICHEAD LT, £, KO TiE CD1le X M1 M ¢ 5 HFEAE S L HRIEMEY
A "NHA > THSH TNFo, MCP-1, IL-6, IL-1B 72D mRNA HBENME T L TWe, Ez.
7T 4 RA 2 F . PPARy., PGC-1la7s & D BAF72RERAIRL O % ST~ 2 AR - HEO 5B
23 KO el © LA LT, OREREEIEN o mEFHAEDTHE : KkiZ, KO IZBIT 51
AN S MEDS RAF T & 2 IR RN DU THEIRRR OARIE SR OARDLUZ DUV TRRES L7z, KO OFF
B ERIEV TR, EiRE7r—7 THLET=4 Y — LDV IAZMET LTz, BUIRTRY
Z L2 KO DA% Tix VEGF OIK T2 bbb 67, & D~—-—CD31, VE-cadherin
T L e, S5, MENEO~—T—Toh25 CD31 Fiik % {f - 7= iG>, Yellow
Dye Microsphere % i > 7= #HZ 38T, KO O _EARIER CIXE B E N g -7, 72
b, IR E RKET 2 ME N H2IHEL TWDH Z &0, MIM ¢ 2MEFET 2 CLS 23472
<. NEWGHER D AEMRIED RAFICIRT-N D IRA & & 2 bz, £7-. KO ~ 7 ZDENH#ERE X
DB L 7= HilEAERA AR Z 38\ T, anglopoetin-1 <° FGF-2, FGF-10 72 & VEGF LAt o ifi.
FERERTOREBLN ES L, KO TOMEEENEWVERK EEZ bz, o, BEERETO
TR CIE, ~ 27 v 77— HIF-1a 291 U CHRBLE LD RIEMED A b A1 A 2 A3aisRAE
FaCOMAEHAR TREOFBLAIIH L T D Z LV Sz, @l E B#E#EOFHE : KO
DOIETIEL PEPCK, G6Pase 72 EFEHAICBIET 585 FRBIME T LT\ e, £72, KO D
BHHTIE, I ha Ry 71%55? (ZBHRT 28 T O BB L Tz,
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THRZIL, BEMEDOA LAY RGO RIEICEET 5 Z L 2 R LTz,

bz &t BT O~ v 77—V HIF-laz it L, @R ARTIRFO BN
kP ORE A OIRIEMEY A NI A VEAZ RO DTN T, WEFELZHEFL, KEHAE
SlEZ L, Z2OfER, 2FMEOA R URGIEE E 7232 L3 BT VEMWE VTR
THLMNI LT, ZRHDRIZONWTIE, ZHIVE TITHED 2 SRR TOHE L 720 |
FANBSHHIED DV | 7o @mIE RIS X D IERIEICKR T2 A o 2 U ARGUET S D872 8la
FAEDOBFIZ OB Y | BIRARRIES IR S5,
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