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Activated autophagy and inflammation of adipose tissue is involved in obesity
Li Xuan ,Xiang Xvaojiao ,Liv Lulu ,Gao Rufet,Peng Chuan,Y ang Shumin ,Gong Lilin,Li Qifu
(Department of Endocrinology, The First Affiliated Hospital of Chongqing Medical University)

[ Abstract JObjective ; To investigate the autophagy and inflammatory cytokine ex;)ression of adipose tissue in high—fat diet induced
obese mice and obesity human. Methods ; Sixieen male C57 mice were randomly divided into chow diet(CD,n=6) group and high—fat
diet(HFD,n=6) group. Mice epididymal and inguinal adipose tissues were collected. Omental adipose tissue was obtained from lean
(n=9) and obese(n=9) subjects undergoing laparoscopic cholecystectomy;the two groups of participants were age— and sex—matched,
with available clinical parameters. The mRNA levels of Beclin and ATG1 were determined by RT-PCR. Western blot was used to
detect the protein expression levels of LC3 and P62 in adipose tissue of each sample. ResuhS:After 8 weeks, mice in HFD group dis—
played higher weight than control group. Compared with control group, HFD—induced obese mice displayed significant higher protein
levels of LC3 and significant lower level of P62 in adipose tissue. The mRNA levels of Beclin (P=0.029) and ATG1(P=0.039) were
significant higher in the obesity human adipose tissue than in the lean group. The protein expression levels of LC3 were also signif-
icantly higher in obesity group than in control group(P=0.015). Conclusion . Autophagy could be involved in obesity-related adipose
tissue dysfunction.

[Key words Jautophagy ; obesity ; LC3 ; P62

LT S A AR R, KB RITRERE
Bor, IEREE A RE SRR S, SRR |
=5 L SRR | R A HLRE S B ) R R | REAREA™
RO LA SIRMER AR R A, 1 284,

BT A B RPHUEL N~ EZHN WS T, 88
BB MR AR ETHRIER T, R AR

LY S YN L SeR 3= SEZN B AE
TE B2 T B AP I —FR S, 20 1142 60 SRAUEAE

EENEB: 5 2k, Email: 535964296@qq.com,
FRF 6 R R B LG 5T
BEEE : £ 2T, Email: ligifu@yeah.net,
ESTR B EARMFEEFHRAA (%5 :81300310); B R ib &

ELERBZRZFAHAR (4£5:2011-170); ELAFTE
it R EFAMEBA L (HF.20142006); ERFTLA
B FE 5B ASR E (% F ostc2015jeyiBX0096)

41 56t AR : hatpe/fwww.cnki net/kcms/detail/50.1046.1.20161118.1114.030.himl
(2016-11-18)

MINT I BEE IR S R EEEENE
Ho REREEEEREE —FIURBIEREERS, BF
DRSTARIE , AR AR ILIE  RAE B 7 B KB B 7t

=,



— 1160 —

BRERAFHIR 2016 ££2 41 32 11 89 ( Journal of Chongging Medical University 2016.Vol.41 No.11)

W B AR B AT TR R AR . ZRAeTE
RIFH BT S5 304 I 1 el B, T PR 40 BT PN 2
AR 1B AR AR AR B IR, B Y R R
P HEAT AR 1SR P A LA L X AN R R8T
AMEALRERAET , B R fa U A5 AT
B, ABEFTSURIN AL I A S RE /N ERIR T AR
A AR R R K, BT HR TS S
T REREAH AR AUBERAL,

1 WR5REE

1.1 AR Al

RNA $2BGRAF Trizol T invintrogen 23 & , PrimeScript
RT reagent kit & SYBR Premix Ex Taq ™ Il 3125 H A% Takara
7255 PCR 3149 H) Primer Premier 5.0 #/4i%3t, maTAY
TH( L) By A FRAF ARG BCA BB L ERIRA &l T
BB RAEYBARARAE; DEPC KW TSR E AR ;
B-actin MZ WESHRIE TR FE G EWEARERA
A} ,LC3.P62 S SEHL IR ¥ H 3£ [H Cell Signaling Tech—
nology 4], EYMEEHE B 22 & Harlan 24H],
1.2 BEAREFix
12.1 ScEshW 5004 E5R 4 R HEYE SPF 4% CS7BLI6)
/NBR 16 R ERI MRS 1 RS R E A (15.84 £ 0.81) g,
H B RER ISR S0, S RsREEES Y
PHUREE: (20+2) C,iBE: (60 +5)%,12 W12 h BN
W) A s SRR M SRR RN BSUAT i B B PR BB R
BRI FE FI 2 B 207 1 SRR s (E PR AN LR 9748 5 <F
AT, BEVLG R 2 H . OIEE KB (n=6); QR IBIKBH
(n=6), 2 IR 8 7, RAZK/DNE B HIKE ok, BH
WEETTE 10,
122 YR ACRE RSk 8 AR, WS s/ N, 25
AR TUORE B A B AT A R R T R 2
NERGFIRE e N s 2 0 o 4 B LU (/) o
123 ABMASHAKE 20144 10 E 12 B, EXER
FFRESM SR A K IR I EHGUREAS , S AT R AR
(BMI<24 kg/m?) AEAEE (BMI=24 kg/m?) , 4E#} (18~70) % ,
WITRIIE R RS DI R AR (B2 R ADIRAS s k2
WL ), RITHRE 2 ARSI ER RS
/N2 HBER TSI R R, WEBEIFRGRBIRR , dh
W PR B R Y R RS (body mass index, BMI) &
FEl (waist circumference, WC) % (hip circumference, HC) &
FER L, R T 2R 10~12 h )5 B Bk i I 52 25 1 A
(fasting plasma glucose,FPG), H-M X% /5 2 h I % (2 hour
postprandial plasma glucose,2hPG ), AHF 5T FTEIE BT 2
HBCHE S R L, F E RS R R E B

124 RT-PCR % HUEREBNHLUMA TRIzol & RNA
B AT IRBUEBRHZA S RNA, #% H Takara kgl
BB 154 RNASFE A cDNA; L GAPDH N NS 5L
W5 e & PCR, PEATRIE A I0HE SRR, &N 55 1
# 37 °C 15 min; 55 2 45 85 C 5 s, B 5450 cDNA BET-20C
$7. LA GAPDH YRS T L F 96 E R PCR, /I H i
mRNA B35, BT FIILE 1, RN HR:95C30s
TASHE 95 C 5 5,60 °C 30 5,40 MEF, RT-PCR HILEFM
# CoEIHE R : AC=Ce( B #9)-Ci(GAPDH) ; AAC=4E B 21
AC—XTHRZE AC; B #93EE mRNA F23A1000 24, 5| ¥1/E 5]
RE 1,

¥ 1 RT-PCR3|#1F 3l
Tab.1 Sequences of primers for RT-PCR

EH EmEFI#(5°-3") 55’ -3")

Murine
MCP-1 AGAGCCAGACGGGAGGAAG GCATGGTGGTGGAGGAAGAG
TNF-a TCTCATTCCTGCTTGTGG ACTTGGTGGTTTGCTACG
GAPDH GCCTTCCGTGTTCCTACCC TGCCTGCTTCACCACCTTC
Human
1L-6 TTCGGTCCAGTTGCCTTC
TNF-o  CATCTACTCCCAGGTC- CTGGCAGGGGCTCTTGATG
CTCTTCA ACTGCCTCCTGT-
Beclin AGCTGCCGTTATACTGTTCTG GTCTTCAATCTT
ATG1 TTCTGTCTACCTGGTTATGG ~ GATGATGCCTTTGCTGTG
GAPDH  CACCCACTCCTCCACCTTTGA CCACCCTGTTGCTGTAGCCA

TCGTTCTGAAGAGGTGAGTG

1.2.5 Western blot BUEEARITAH LI A NEE bR
BAT, VK EHCE 30 min, B BiHR% ;4 °C .12 000 r/min & .L>
15 min, W 75, F BCA BT EAE R, S3H-80 C
RIS, BRI 80 pg A HIA 5xSDS _ERRZE M,
65 CE W 5 min i 02, #1T SDS-PAGE, RIS
£ 0.22 wm K PVDF JE b 5% BSA #(f 2 h, HB/5HILC3
K P62 BsikE—30 4 CHE IR, EWERC 5 XEAR T
SIS ICEE BN A RFE S, DAB B & FHEBEH
Quantity One M S HTIREES DT, BN EAS NS
B-actin JRIE LW FR B B[ FRIXKE,
13 St Fam

e H SPSS 20.0 Geitar ik, SRR T E R AR
R AR TR R R, A SRR A «
PR (%25 ) Fn . RERAHE a=0.05,

2 & B

2.1 RS MEEH D FAER

2H/NRIELRATRRE EG % E£R AR AR, 5
IERIREH A, BARK &4 /N R R B (1=6.840, P=0.000)
JE B B Bl R B R TR B (1=3.997, P=0.007) . it RS i R &/
1 JF B (1=5.052, P=0.000) B & EFH (1),



BERER K2R 2016 £5 41 55 11 8 { Journal of Chongging Medical University 2016.Vol.41 No.11 )

— 1161 —

- EHEH CEEE

351 = FilE4L a gy 000 mgEsd
—~ # '
» 30 § 0.04
i 25 i
= B 002
# 20 g

15 0.00

12325678
] ()

MREIRNT MR
a: SIEH AR, P<0.05

1 IREREBRENER/EREBHELER (n=6)
Fig.1 The body weight and fat/weight percentage of two
group mice ( n=6)
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Fig.2 The IL-6 and MCP-1 mRNA expression in the adipose
tissue of mice detected by Real-Time PCR( n=6)
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HIEWKaHMt, SRR RS BAE U R 5 g
MEFEH LC3I K& LC3I ik BN (:=2.638,P=0.015) , T
P62 7K £ 500 B FEAK (1=2.264, P=0.026) , 11 E 3 FiR,
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LC3I St

LG comsimitingasommhomas WW

P62
Bactin  wessiie W

ERA =%
A. Western blot #:3/N S o B ARG R 1 634

w06 w5
WE . wea T
H'E 04 g,
-Hkimf_ < H-Kml_ a
ﬁa 02 Is?

g gz
g~ , £ 0

ERE  Bikd EHEA  EEd

B. XM A #ATEEEHT C. X A #EfT ¥ B B aH
a: SIER ML, P<0.05
3 NREBHAKATEMEXERRE(n=6)
Fig.3 LC3 and P62 protein expression in mouse adipose
detected by Western blot ( n=6 }

24 JEMARRAGLEAZARHBEL

REELH BMI(:=6.317,P=0.000) & [ (1=4.066 ,P=0.000) ,
B [ (:=4.200, P=0.000) .FPG (1=2.464,P=0.027) .2 h PG (¢=
2.279, P=0.040) 1 S 2k it 3785 FAR AL B4 , 32 B HE ke A RE 4K

WAFE B R EERL, B 8 A 8 A & 2,

F2 2HANBELMPINEER(n=8)
Tab.2 Baseline characteristics of lean and obesity subjects(n=8)

Rt X BB 28 AERELH P1{H

ERB(F) 50.75+3.62  56.75+3.43 0.249
BMI (kg/m?) 20.58+0.86  27.21+0.61 0.000
FERE (cm) 77.19 +2.18 83.86 + 1.68 0.000
B (cm) 89.38+1.83 101.13+2.12 0.000
B 0.86 + 0.01 0.89 + 0.01 0.072
FPG(mmol/L) 4.80+0.21 5.93£0.41 0.027
2 h PG(mmol/L) 6.06 +0.35 7.99 +0.72 0.040
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Fig.4 The TNF-xand IL-6 mRNA expression in the adipose
tissue of in lean and obese subjects detected

by real-time PCR( n=8 }
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Fig.5 Autophage genes expression in lean and obese subjects
detected by real-time PCR and Western blot( n=8 )
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