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RE:HE HITKRESK W (Eze) 3 MR (OA) T4 3 HepG2 41 il 4 4 A #y 3F 78 4 ¥ Jlg i AT 7% (NAFLD)
HRERERARAR B ARG Bk R, ik MU OA T4 # HepG2 41 ffi 4 NAFLD 4 A&, fm X
Eze X B w31 &) A% (CQ) TR A A2 ; Wit ihi4r O 60 Eze Xt A A SR RIUR B0 TR A & 8
ot X 40 o AR A2 A Eze X4 T 46 o 3 76 Fr JR 1= B9 % i ; Western blot & %, & % ot % 46 4 | Eze Xf iF 4, Beclin-1 Fu fi
BRELEE 1 BE3(LG)ERAKTHWEH, R 2 Eze AFE)5,0A FIAFEY HepG2 WM W ATFRLTHE K T
(P>0.05) ;0A +Eze 4140 6 i LR T OA 41,0A ¥ %t 40 R - 1K T OA 4 [ (2.777 +0.114) % H. (1. 673 =
0.094)% ] (P <0.01) ,Beclin-1 f1 LC3 & & kA & T OA 41(1.101 £0.099 , 0.738 £0.079.1.948 +0.3181,1. 196 +
0.060) (P <0.05) ; m N CQ J& ,0A +Eze + CQ A4 ML G TR % F OA +Eze 41, WM AT F fn LC3 B B XA KT
% F OA +Eze #1[ (5.710 0. 109)% k. (1. 673 £0.094)% . (4.326 +1.361) kb (1.948 +0.318)] (P <0.05),
Beclin-1 % 3 A F1{% F OA + Eze 41(0.603 +0.108 }, 1.101 £0.099) (P <0.05), #5i¢ Eze T &% NAFLD 4 ff
HEA o g B W M SRR e 4 LR -, B G T BB T NAFLD B — s W36 7 A, AR R AL T i R B W R
KM Jie B R 4 B B R KT SEFL,

SRARR) - JF AR MR B TR IR B AR I B

Effects of Ezetimibe on Lipid Deposition and Apoptosis in Nonalcoholic Fatty Liver Disease Cell Model and Its
Relationship with Autophagy SONG Qi, WU Pengbo , TAN Shiyun. ( Department of Gastroenterology , Renmin Hospital of
Wuhan University/ Hubei Key Laboratory of Digestive System Disease , Wuhan 430060 , China )

Abstract: Objective To investigate effects of ezetimibe ( Eze) on lipid deposition and apoptosis in oleic acid (OA)
induced nonalcoholic fatty liver disease( NAFLD) HepG2 cell model and its relationship with autophagy. Methods HepG2
cells were pretreated with OA to establish a NAFLD cell model. Eze and autophagy inhibitor chloroquine( CQ) were added
to interfere with the process. The effect of Eze on lipid deposition in HepG2 cells was detected by oil red O staining, and
proliferation rate by cell counting Kit-8, apoptosis rate by flow cytometry, expression levels of Beclin-1 and microtubule
associated protein 1 light-chain 3 (LC3) proteins by Western blotting and immunofluorescence staining. Results  After
addition of Eze,the proliferative activity of OA-pretreated HepG2 cells did not change significantly (P > 0. 05). The lipid
deposition of the OA + Eze group was less than that of the OA group,and OA-induced apoptosis in the OA + Eze group were
lower than those in the OA group[ (2.777 £0.114)% vs (1.673 £0.094)% ] (P <0.01) ,but the expression levels of
Beclin-1 and LC3 proteins were higher(1. 101 +£0.099 vs 0.738 +0.079,1.948 +0.318 vs 1.196 +0.060) (P <0.05).
After adding CQ,lipid deposition of the OA + EZe + CQ group was more than that of the OA + Eze group,apoptosis rate and
the expression level of LC3 in the OA + Eze + CQ group were higher than those in the OA + Eze group[ (5.710 £0.109) %
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vs (1.673£0.094)% ,(4.326 +1.361) vs (1.948 £0.318) ] (P <0.05), but the expression level of Beclin-1 was
lower(0.603 +0. 108 vs 1.101 £0.099) (P <0.05). Conclusion Eze may have a therapeutic effect on NAFLD since it

can reduce intracellular lipid deposition and apoptosis rate in NAFLD cell model, and the mechanism may be enhancing

autophagy level in nonalcoholic fatty liver cells.
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NAFLD f &0 F B Hik 20%~40% "7

WRPERE K DL (ezetimibe , Eze ) 1 2 — 85 2L i 1
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A b TT 2525 Yy X 1 385 AR I K B AR 7
Patel 251" (BTt B Eze W] 236 144 IF 2h RE
FHH) NAFLD £ if 7 AH & B &% 2 BB Ko R
I & IR Eze W] 411 gy T8 R0 JFF HE Fry REL [ e MR LA A
NPC1LI ( Niemann-Pick C1-Like 1) , AT F&AR &4
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20 B PN 245 2 P 8 R T = 1) 2R R BN 4 L P
FEIRIRE ST AR, Lee %1 BFFE KB, Eze A]
WA BOE Nef2 X 5 AR K B 7 5 i AR RS M s s
RANRER —ERKITEM, XI5 B A
KEH p62 UMK, A L% LAMER (oleic acid,
OA) %S HepG2 41 iy (&R SME R #3t Eze %F
NAFLD 4 iR fg B i AR A A T 2w e H 5 B
WEISE R, i Eze JAYT NAFLD $2ESCIGHRE
1 HZREHE
1.1 —&5EH
L1.1 ZfdRAnasn AR 40 Mk HepG2 ik
Wk R ERE M . Eze WF LG FIH T YA
A (P2 45 : E126609 ) ; Gibco DMEM/H ( Dulbecco’s
modified eagle medium/high glucose ) 3% 3% ¥ W B

EEFE /R AR, NOBB fig 4 L% 1 B B F]
V. Bolise Co. , Ltd. 2\ &] ; 40 ffd i1 H0R 5] &8 (cell
counting kit-8, CCK-8) iR | & . 71 A K& YL VK . Alexa
Fluor 488 HRiCILEHT R G B T AL W B b7 i
IR 1eG JEEREE H - R IRTOL R/ B N TE
(annexin V-fluorescein isothiocyanate/ propidium iodide
annexin , V-FITC/PT) #f T 46; Il 128 551 & A BRAR 1 S 1k
YESMCILESTR 1eC W B HIBE A RAEYAF
41 0.B-WzhE H ( B-actin) W FAL AR ERHA R
N, OA T2 E Sigma 23] (555: 01383) ;Beclin-1
M EMHLEH 1 %4 3 ( microtubule-associated
protein 1 light 3, LC3) Hii{& W F 3£ E Cell Signaling
Technology 2\ ] ; UKL M T | 1 15 35 W5 4% LE W) BH 4
A PR/ 7] ; Annexin V-FITC/PL # T4 1 1X57) & 9 T
A LB RAF

1.1. 2 {¥#% THERMOHeracellVIOS 160i/250i
CO, 35 5748 (2 E Thermo Scientific /3 &] ) , Bio-Rad
imark 4= B shE§HR1Y , Bio-Rad 5¢ B AR & 4t Chemi-
Doc™ XRS +, OLYMPUS IX71 & 1% 4%, OLYMPUS
BX53 & il 4%, Bio-Rad H3 Jk 1%, ¥t =X 41 ff2 {X BD
FACS Calibur,

1.2 FE

1.2.1 Zuffasss  MWRAREH B HepG2 41 MR
FE,ET 37 CHEKBS T 1 ~2 min RRERE
7, AB 0242 8 em,1 000 r/min B> 4 min J5ER
WA, FF & 10% i 4 1fiL 75 ( fetal bovine serum,
FBS) i¥) DMEM 58 455 SR B E 8 /5 % B 40 M 35 7
HL,ET 37 Co8 5% CO, 20 i 55 57 46 P B 5%
B H #8383 ~ 5 d JE AR, B T X oA K 38 i 4
PIBEAT S5

1.2.2 CCK-8 525y  HUXF %4 K # i) HepG2 4
Ja, P58 4 3 SR BB AN MIYR B N 5 % 10°/mL, B Fh
T 96 fLik b, BALINA 100 wL 40 B E T35
SR, WK ARBEH 3 NE LI
T2, 7 s B X BRZH L OA 2H (OA ¥REE
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0.6 mmol/L) Eze {K¥ B 4H (Eze ¥EH 10 umol/L) |
Eze ¥R EEL (Eze ¥ Ry 20 wmol/L) \Eze /5 ¥k fF
2H (Eze YRR 40 pmol/L) , 2544038 36 h J5 , B1L
fmA 10 wL CCK-8 ¥ ¥k, ¥ & 1 h B8 AR XU TE
450 nm{UERIEREE o AR = Aypun/ Ay X100%
1.2.3 VW40 O Jufs,  HOWEUAE KB HepG2 4iffl,
e v BE AL N 5 X 10*/mL, 7P F 24 FLARH, &
FUIMA 1 mL ZHMERBATHE SR IR H IR EINA
OA .Eze FI5 M ( chloroquine , CQ) K% 5535 4k I 7 #6417
TG, RE AR RZH . 0A 41, 0A + Eze 41 %
OA +Eze + CQ 4, Horp & 25 WUk B 70 5|0 OA ¥R
0.6 mmol/L, Eze ¥ & & 20 umol/L, CQ ¥ F K
20 pmol/L, Zj¥4b3H 24 h J5 , B FIBERREE 2% vP R
(phosphate buffer saline ,PBS) {43 IK,4% 2
[ 5 30 min, F-UKFT PBS ¥ 3 1K, BALAINA 500 uL
THZL O Jeyk (RFTAIRGEK L 2:3 L8 0. 5%
41 O VWK, IR A5 #0830 min, HFHEZ N 0.22 pm
HIFLIE I uE) , T 37 CARBF Y 1 h,
75% LEEVEVR S s Ja ATAKERAZ,, H B eSS fr, 13
BB T WEARHE TR
1.2.4 Western blot #:]ll] Beclin-1 F1 LC3 ik /K F
BONECAE K S W 240 B /b T 6 fLAR b, FALInA
2 mLSE RIS AEHITR IR IKH S 2 (4R
AL O Jufr) 259403 24 h JRRIAEMUE 1, 3FH
BCA 2 R B ial00) &l 8 2R F R B2 AR IR IS ok B2 3
# EE B EEREM AT R RN- RN
Ptfi B8 B P UK, 5 48 P UK e R 5 HAD, Tris-HCL +
Tween-20 22 R FBIFVE 3 (K 5 min) , 7E—47
B 4 CHIE 7%, Tris-HCI + Tween-20 2% npEh 15
WOEYE 3 (AKX 15 min) J5 T ZH1H 37 CHEF1L h,
TBST ¥ 3 (4K 15 min) , f ECL {622 ZOLIRER
1 1 min, THEHYE R R G BRI R K EE
1.2.5 M T-525 ( Annexin V-FITC/PI U 4%)
B A KA R 40 M RIS IH LS R T8 2 5%
FEE  REHEM T 6 LR TSR, KE A
2y (4 FRMAT O Jetn) ,24 h J5 , I FBEREH AL 20
MIFUER 3 W, A4 & Z R ERH2FAHME, A
5 wL Annexin V/FITC 110 uL ¥EEH 20 pe/mL (9
PIEW RS G TERBEOLHE 15 min, J57E KN
B 400 wL PBS, 3t =X 4 M A3 A I 240 B 0
TEO o

1.2.6 fHREiotdie  BXEAE K HepG2 41
Mtk AL 2.5 x 10° AU EEF T 24 FLARH,
BARET S 24 FLAR NCE TG 40 B B, LA
1 mLg @35k, B THMERE PR, KBS
M2 (A FNMAL O Yefa) ,24 h J5 #7740 M [
EA, BAELRAT K 41 B A PBS PR3 3 Ik,
4% 2 5 [ 2 30 min, B PBS Y 3 1K, &
PEPONIE B W 5 min, PBS PR 3 Ik, A ILZE 1ML
HE A 30 min, REMA—T,4 CHEF LR, PBS
YEU 3 I, A Alexa Fluor 488 #Ric 1L EHT % IgG,
PBS YE¥% 3 IR, A 47, 6-— PR EE-2-78 5 ng| R 3 2%
5 min, PBS Pk 3 K, B 4 HUIE R, a6 K]
B EIEE BEE T LA 495 nm Jy & i K W EE 40
i LC3 Rk 1E B o

1.3 Geits 5k WA SPSS 22.0 Gtk 41T
BAR T, TRV & IEA 1 A « niE 2
(x xs) TN, ZHR BCRASREER 200, 4
[E] PP L3R F LSD-1 ki, P <0.05 JEFHS
IEI-3'&

2 &% R

2.1 Eze %} HepG2 i3G5 IE MMM OA 4.
Eze VR BEL \Eze "V BE4H Eze 15V B 20 40 U 3 56
2435 % (0. 829 + 0. 048)% . (0. 845 +0.105)% .
(0.864 £0.086)% . (0.796 +0.109) % , 4 20 H#e 2
BTG HFEX(F=0.202,P =0.892),

2.2 (ML O g5 R OA + 32N Eze BT & &
B RAKT OA 4, In A B WP #157] CQ J5,0A + Eze +
CQAJEHESEHEET OA +Eze 4, Eze Xt OA &
L) HepG2 4 il N BT & & Bz LI 1,

a:CON;b:0A;c;:0A + Eze;d; OA + Eze +CQ
B 1 Eze 3}jlBRISHA HepG2 MM IE & BRI MM
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2.3 Eze X} HepG2 ZHfifd Beclin-1 il LC3 iAW
M 4%4H HepG2 40 fifd Beclin-1 F11 LC3 Fik /KL
BERAGITFEEX(P<0.05) , H OA +Eze 4
Beclin-1/B-actin 1 LC3 [ /B-actin ik EH T OA 4
(P<0.05),0A +Eze + CQ 4 Beclin-1/B-actin ik F
OA +Eze 44 (P <0.05),0A + Eze + CQ 4 LC3Il/
B-actinf T OA + Eze 41 (P <0.05), W% 1, Eze %
HepG2 4l Beclin-1 F1 LC3 kKM, WL 2,

#1 %% HepG2 ZAff1 Beclin-1 1 LC3 RiZAKFHILLE (7 +s)

2H 57 n Beclin-1/B-actin LC3 11 /B-actin
CON 4 3 0.679 £0.045 1.226 £0.096
OA 4 3 0.738 £0.079 1.196 £0. 060
OA +Eze 4 3 1.101 £0.099* 1.948 +0.318*
OA +Eze + CQ 4 3 0.603 +0. 108" 4.326 +1.36"

F & 12.621 8.904

P{H 0.002 0.006

CON : 25 F{ 5 i ; OA - TR ; Eze - KV I 5 CQ - 40 ; Beclin 1
Beclin-1 2 [ ; LC3 AR AHCE 1 1 4846 35 B-actin: B-ILBN I ;* 5
OA 41 H#%, P <0.05;" 5 OA + Eze 41 [, P <0.05
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2.5 HRETOLRELER SEaxBALE,0A
4 LC3 FRBK L B, A Eze J5,Eze + OA
20 LC3 FRKFHHET 0A HIETHE , inA CQ /5,
LC3 235K FAREETF Eze + OA AT, Eze X MR
1L HepG2 4ffg LC3 Fik/KF 2 WL 4,
KI5

VAER NAFLD & 3R Wl & , 26 2 % 4
BRANRIT 25, AR TR B FAE 40 f KT BRI
Eze %f NAFLD f36 97 VE R X ML, 3@ OA &
B, B3 H NAFLD 4 paiisy, Ml EL O P i 4
RATLAE I, Eze 7] 332 PR 40 MOBEAY o fg i & &
X5 Patel 4" BT LS R —B, R Eze Wk 3
NAFLD B /40 fd N IR SR UCAR . T ZE A B W 1 1
3 CQ B, B g B TR MBS R FEAIR , 38 n ok s

BRUURRIMLE 5 B WA —E FAE oM

CQ 1N —MiE G MPLIEZ , KR Z W5
FHAXS AP R B — E AT RCR T B
PR IR A B st Bl Y . CQ & A
HIBZK PE S5 RS , 76 Ho 4 BB B 5 B 3R 9 i
T, SBEEHAN pH E_EF, AT LS B B
VA BB GE & 1 B e v AR 3 T e i 1 ok AR, 7E B
BAIRELAS B W & 2 L & B . LC3 1T & Beclin-1

LC3 DAPI

MERGE

YE ] 3 AR A 9 B W AH 56 2 [, LC3 I1/B-actin J¢
Beclin-17KF- ) 3 5 42 8 H WK SF A& CQ %t
] W () BELRSE P R BRAE LC3 11/ B-actin 7K 34 55
J Beclin-1 7K HIPp&AK . Western blot 45 Ri2R,
AT OA 41, filA Eze JG 4000 H WKV BT &,
SN Eze 1 CQ 5 400 B WK R , 22 B Eze ] 3
SRR T 8 o 40 D F B e, T I A 3R CQ
I X B W 1) B M BOR . [REY, i at LC3B
WGBS o R It 5 Western blot 4550 —3,
P27 Eze W] HG5RIETERE M A 7 40 M 6 B W8, A
CQ J& AWK TR

¥£ NAFLD (746 9 B, 400 P9 H Blad 22 B BR
FRER ARG B A8 P , 2F 1 3 2 48P 79 B 40 i BR324
JFFA L, (5 5 B Oy FE T R B I AT 6 4 AR
T [ o FF 400 i i TR 2 T BB -5 40 1 A
FRURTHREAEIE , B WA & 75 o fifk 4 0 25 48 5 B s 0
SMIERSE A BRI B, 2 B WA By TR B ik
TAEHA Rl & LR IR %2 o Eze ETHE
SR P B K T 1 [R] B R AR T 40 B PN g R TR K
S, B R E FTEAIA B B HI] CQ Ja ikl , N
I, #E Eze W] 13358 NAFLD 4R [ 17k 7
i/ 4 it 9 A TR TR o

OA+Eze+CQ

CON : 78 % it ; OA : Y1 BR ; Eze - 4K FHK I 5 CQ: 4 ; Beclin 1:Beclin-1 25 F; LC3 S MG H 1 #2845 35

DAPI:4',6-— A2 25| ; MERGE : 75 3

4 Eze 3fiHB{IEHE) HepG2 41H LC3 FikK T H)# M
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ABEFEH, A Eze 7] B . 35035% OA %55 NAFLD 4
FRARTY B A0 M IR T, T A B SRR CQ J5 , =
PRI S 30, R B Eze RIE NAFLD 41 g
R 2 M A T3, B R R CQ W 7E— 2 AR B
XA . Schleicher %52 BF 5 3 B 41 L Y
BB TCRR A &, Jig s 7 1 R 285 0 4 Y T LA e 3t
BN . 7E NAFLD b, 408 BRI AR S 3
AR TR TR B RE T AR ST P Eze BERE
& T 4 IR B ITTRRUK P, SO0 T A A T3,
PRI , #EI Eze j@ 2t 58 40 M 5 W5 7K - Jsk 2 NAFLD
BRI P A A T

45 bR, Eze FESE SR AN MIAY B WK 19 [F] B
P 2 L A AR R O AR O B R s A B A T R A
HIXFHORTE CQ BEMH| B W5 $odi 5, H g, 15t
B Eze W] REIE ok 4% 55 AR TE0RS 14 B 17 400 0 1 1 Wk
VKA NAFLD 20 M i 2 i S e AR A T A, IRt
A REXS NAFLD BA —E R RCR
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