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Abstract

Metabolic associated fatty liver disease (MAFLD) is a
chronic liver disease with the highest incidence in the world,
which affects 1/4-1/3 of the world population and has a
serious effect on people’s health. As is a multi-systemic
disease, MAFLD is closely related to the occurrence and
prognosis of many diseases. Studies have shown that
MAFLD is associated with viral infectious diseases, and
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their interaction affects the prognosis of the disease. This
paper reviews the research progress in this field in recent
years.
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AR AR & g B AT 9% (metabolic associated fatty liver
disease, MAFLD),;% % aT# % £ 4 % F & & 69 1% 1
FFgm, R Jm % B RA T #1/4-1/3, = EHAA
KAz . MAFLDX &2 —# % 2% hm, B % RR
8 K A ARG B AR K. FFEFERATIRN, FER T
MAFLDAL L J% 2 2 3 s ym AR %, A48 Z AR A % e 5k 9k
G A St iE 7y & 6 8 A R R AT R
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T BT AR KRS AT R R R e R R IR
& e

AZOIRE: X482 08 B M AT 9% (metabolic associated
fatty liver disease, MAFLD)Z—4~ % & %k 9%, KT~

BRERARERRFBOMMLNE, STHLZY amE
'J’ BB RImROG T EE, LI T BT M. KL E AT
COVID-19. T A 4o R AT 55 7 5 XA AR 5 g o AT
I 0 A8 S AT S IR BEATIRAE
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0315
AR AH B 5 P F (metabolic associated fatty liver
disease, MAFLD)& S5REFE. & E X Pi(insulin
resistance, IR)AICIH 45 & 11E B 25 AH 5 B — P QT R,
EIAMAFLDH A 2R 2R & AE IR I, (HA
Z T R 2R AT DA 8 1 3 Ji . X A 6 DRI 3R A A TR
. BT BAERE. AN B BRI
X1 AH ¢ i 5 14 BT & (metabolic associated
steatohe-patitis, MASH) & & 28 I 7 Tl e 2% 14
R gy S o 3 32 e 18 0. 3 AT g OO SR A 5 4 T
#(pathogen associated molecular patterns, PAMPs)
Sifr, b i EE AR NE L M (Lipopolysaccharides,
LPS). [AREREM AR, JUFh L e s 2 5 R0 8
(corona virus disease 2019, COVID-19). FT %8 7 55 /8%
Gt R B B 42 T BT I i AR SR 28 AT
HMAFLD, JEHHEAR N R, a8 &2 1
(B IR 22 W T TR AT ) TR 28995 3% (hepatitis
C virus, HCV). K77 5 FI AR G0 28 R 9 25 (human
immunodeficiency virus, HIV)™*., A HMAFLD 5%
BRI GLII (1A S VERE ST T VTR

1 BRRE S5REHBXIEM IR
55 i A A DG R B 5, LR R M 14%-50% LA 157,
TEZ Z 5 NI FE R, Aar I 21 32 2 A4 208 20%
B R E SR, AR T 2
JIBARE TP, FROZ 10% 0995491 H 30 AH £ 25 i A 164 .
Fy—J7 1, B AR HAd AR bR, -2 s L e 7
M (y-glutamyl transferase, y-GT)FHH 1% i 2 B (alkaline
phosphatase, ALP)#) A 80/, #8755 e fil ¢
SR, AR B I I i LB DL R AR
M, BB BE A FAth 7 5 8 1 B R A 124
NIk, TG A COVID- 195K Bt i ™ B S -4 55 1
TR

TEIG IR 15 COVID-19/8 G2 Al 41 A i 4 2L
K2R 2 il sz 3R Bkl F ke e R T A2 1 4
SRR . 29T A Rk I e R AN 4 i A
T WE. MAFLDA 5 r] et TR iR a5tk . 18
PERERAS . ARBHZEAAE A BB S A 50558 S 8L
JIT Y, T e HAth [ I A7 AR AU 25 L, X SeARi 25
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LR o B e el A DI R A AR ] e o TR R
R G 68 it 8 3¢ RS P 453 55 T o0 s i £ PR .

1.1 COVID-195] &MAFLDAF 4t 45 ¢ K sa Lk i ek i
2% I E LG 2%, Horhoi 22 B RGN
IR A& 25 B I s A OGN R . A4 LM
BHLE]: (1)~ HCOVID-197E 78 N & A nl B 4% 5]
AECAH A 17, [R] B g 5 2w aE e TR KR m I,
I IE B IK R L AL l2 %2 /R (angiotensin converting
enzyme 2 receptor, ACE2 receptor){E T4 i P & i
BRI B SR R, T 2 % o 240 i 1 PR oxf e i A
P32 51 R SR80 98 RE 1 UM B 451 ()18
PR it 8 SR I 4 R AE T e S BA CE2 52 A4 R
15 F N 1(hypoxia inducible factors, HIFs)Zi i,
HIF s HH SR AU R0 1 % s DR 5. X PR A8 vl g
—PINEA R, WiNEMAFLDIH R, 3) RS
FUHF AT A S R s 5 1. B i b R ACE2 324k 5 K
A EE o AL B IE, B AR R G AT R R A
o RE™. BT A DR T e AR T 5L JOE, BE o
R PEA N, SSOAE ™ B ek W 8 JEk Gy FR A I R EAR
WITt ey (O ) T8 28 A2 BSORI 43 i mT BIR Bl R SR H 2 B
T, T Bl R ABOR AT 25E .

B R FE R B, COVID-199 75 7] g 5 06 T i
M ERACE2Z A4 &, JLHRIERE T, 5H
2k B g = U (B TS T B KT I ACE2
mRNA, T FH#GE ACE2 mRNA /K Fif344%, ACE2
HEAKEF =975 (£ 5285 G IR NG, 774
BB EER N A JF A 1l 20 25 RS JEORT o3 55 UKL P 75 1Y)
SRR AL A, ACE2SZ AR FE -4 i i (1 R IE AR D, i
AT DASRRR G = Y B R (1 1 M HE 98 16 23 W s A 4
YUFHFHEN,

1E 5 % - % 7K K R 4i(renin-angiotensin system,
RAS)H, Angll 5HAZ A [Ang [T 1R 524K (ATIR)]HH
#, MAng(1-7)5 B4 M5 b 27 5 1E 1 (macrophage
activation syndrome 1, MAS1)JEFE[R 454, S 2N E &
gk, D AOME . IS . AR RNLF4EALTT) Angll
AT JH 40 % H IR 45 5 T SR AN &5 ) SR 2 R K
R, 3 WENE S5 M3 (NOD-like receptor family, pyrin
domain containing 3, NLRP3)#% ¥ /MA, i Fcaspase-1
A AN T, (R RE- 1R T4 A =181 KB
T, AN SCREFF R 280 . = Bk H i ORI B 5 06t
(RS2, fil K MAFLD ) 3 J R 2 45 50,

FE— S RSO N, RO AR TR R
JiE () G5 2R 4, L SR RT A LU B A B 1) 48 s A2 B
HBanth. SR, FEHT MR I 5T, X Thhe
RAFLERFAT E )5 R A TE 22
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T BT 7 i 8 R LR I S = S U
J&GLCOVID- 191 B 18 2 HH U E i s A 1, 1
MAFLDH# 2 E il €. COVID-197] % FPAMP
M s e 7 B RF AT, 3 3K up fferd i AR IR 40 o vE
e, TR IE SR SORE S B, Wb Ak, 78 24H i bRl 5 X2 3
6], JFFJUE PT B8 2 52 2 200 i R 1 PR AR Bl 1k 4T ik
FLRIA R, A 20 i 2 M — 20 () 0 0 Bk N 2 AR
ACE2/J 4L, H ATAJy, e il 2 1 E M AF L D3t &
HIATRE SR N 2 — & 5 ACE27E /N dm i b i) i 3R 1A
AR, XA e 2 T B8 1 1S A JE AR AR G4
#i A (pathogen associated molecular patterns, PAMPs)
g BIFE. ok, e 7 K& X COVID-19
MIMERS-Co VIEGL 1K) 4 B 20E SN, A3 i I8 PR 5K
[Al-F--ou(tumor necrosis factor-o, TNF-a) FZHfI/
-1B(interleukin-1pB, IL-1B). 44 % 2(interleukin-2,
IL-2). E4fi/r %£6(interleukin-6, IL-6). T %
(interferon, IFN)-o.« IFN-B. IFN-yFLELE FALE
(chemokine ligand, CCL)2[PPREI, Infl 1 HEIE 9808, I
{2 BEMAFLD [ i3 fE ™.

FE /N BRAEHY B ST AR U AR D7 AR 1 A
[A-FxB2E F(nuclear factor kappa-B, NF-xB)7E LAl
A A T SR 2. MAFLDAIMA SH &
MIEIL-61C J .85 F(C-reactive protein, CRP)/KF
P00 S5 i T X R AL Ak, EMAFLDAIMASH
A, R T AR A e/ R A YT IR 1 A
IRl ¥ B A2/ SR A% 40 #1025 F1-1(chemokine ligand 2/
monocyte chemoattractant protein-1, CCL2/MCP-1) 4
KIEIEIN. WF R, MAFLDH: o4 5 RREFE
BAK, B @B AT, W 21 44k 28 25 1) 4 B 10
D) REFE AT 4R AR ] 3G &, (2 R AN T N TNF-a
IL-6. IL-8. MCP-1. F#i%-yi% 3 H10(interferon
gamma induced protein 10, IP-10). EWE4HE 78 & A
(macrophage inflammatory protein, MIP)-1b7K - B &, %
L 7T, AERT R A R b, I B AORE, A
Ay A oy RERE R AR R, ST, B
BAEFELAE LN, TR HRE I 4% R PRk A 2120
WEARESPL RIS, B g B E AR Tz — =
IL-1B, ‘B2 Tl I 2 R0, 3X 2 O 4 i st s
BN, BRIL-1BAb, oAt 40 R - 76 38 ek il 48 Hh A
B0, AHEIL-61 IP-10. TNF. IFN-y. 105 A &4
KA EWEN Y 28 % 5 H (macrophage macrophage
inflammatory protein, MIP)-1af11B. A5 81 e il 48 11
A R LU AE AR ICO VID-19 (838 R0 H B B 2 11
SORERFHED, 1y 8 KA 77 37 ek i ¢ 58 IR N e g
8 SO0 ) 00 L RT3 1 7 A R AT AR, TR AT B A
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BUER . o T ALHE 4T 4 Ak 58 28 R8T et il 9% £ 8 78 1A 1Y)
MAFLDEH T E, X “ 2B " R ] fERs
M, /B, 97 %o by K S5 B U R 7 A AN [ R4 98
[T BE A A HE— P AR

R Al A S AR (WIMAFLD) I 55— NE &
U R T REREAT . G 7 A 0 P R T e R
OB AR, {8 B LIS AR 52 (IMAFLD & 3% HAT it
(P9 J2 T AERY, IXAE— e FE B RRE T % AR O I
P9 X 184 Frg JER DRI 7Y, Py 7 o B e 5 I e R
255 B0 ek il 4% 25 3 10 I PR SE AT AR A R Y. Lk
Ab, PR D BERR RS P] 5 B — A B 2 5 Bl A YR
4i, RBUEEE MR R AR RRRNY. K5, 25
AT 4EAL TR — 238 45 f2 Y E MAF LD B 35 TS (1) G
Fof, TERR N 28 B T Re e AR,
TEHIHIERASS S 5 T FFEF4Efb R g, ARk R
T1AE ARG P 5 S e T 2 i e 284, 6 BT A Ak 1) 28
AR R B /E Y, $27RCOVID-19 1] fig i
JFEF AL R R TS
1.2 MAFLD 7T 46 4% 3 4w B B F R FR 45 42 W E2 A 70
FHIPY MAFLD & HCOVID-19/& YL Iy A %
B SOREAR L (C- R B BRI . BREE A FID- 3R
Y F R A L/ ECL 0 i B ) 88 i DA% 4% i 4 A
IR 7 R IR 7 R 3 0, 3K 2 5 29 7 25 A 55 R il i
ARA K.

2 TR Y58 I R R AT AR e il 98 JEF 45 4 [ — A
J7 i, BB MIECRP. RN, kL4 A
R 7K P S A5 S RE AR R A . B R PR
P e A 43 B4R IfAE P 5 BURLHE TR N B 1 2R
LA E B EOE . JOE RN AT 5RO i
ST SEOE AT s,

Je R G B A0 I =F & RO, 3 R S Th R

RS AT RESZ I COVID- 198 YL i Il PR ™™ R . AR
BB A7 AE 1T T B8R 2 B AR WT /e 52 4 128 38 N 1

R, pAh, MASHIAAAE SAHMA 1 FANBL.
KIARThRERRRT . A 5T R BNIANTN ODAE 32 /K 5K Jkpy rin
IH3(NOD like receptor family pyrin domain containing
3, NLRP 3) R IE/IMRBIE A <. B, B il 2 55
FIM A SH AT DA 35955 55 75 -5 19 40 B X 5 X 2 25 & 1k
(cytokine storm syndrome, Css)/& AR, i BT AR Bl
ZRRAEN T, FBORE = EAPHE M 2. & B
Ul 0kVace 5 &P o L il WA IE ] 017 R e s A
Wik 2 J by A [ %) 240 R 2L i, 0 DA W 40 i 9 = 1)
AT BV M (kupffer cells, KCs)ATE & IR 0 HAAZ40
JiL. 15 R 0 A P s 4 A AR R e b ke o T A
. AR % EVEAH e dEMAFLDHEJE, 508 B
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WES. NSRBI RS RSRRARRER I HE

PR, B A R T BN A oA S R B, A
MR AR RRITER . HI 2 3R A SR A 5
YRR BT A5 5 0Y, M T i Y 3% AR XA [ 1
PN T IR AT 3 M IUFIM2 B 2. B4 4 Toll
FE 2K (toll-like receptors, TLR)FCAA A4 BTtk 240
Jit1(helper T lymphocyte 1, Th1)% s K|S A,
T 18 T AR AR A 8 B B A B A R A
1, M1 E W4 3 5 5 7K ST R 98 40 i DR 1 1) i o
BN FREE R, FEPE AR KR M AR E AN M2
Bt A PIREH, (R#ALBEEMESY, HY
M1 W 4 B AH b B AT A W3 P R R T8 AN [R] A TR
%_‘l/jEjlz[34,35]‘

[FIRE, (ERF0 BN R B, o 3E R A 40 B kil ler
cells, KCs)FIZEEE (1) A% EWR AN MO 7E 20 . 2R 44N
R AR TP A AR DY, JUNMAFLD
S5 T W A L ) AR A TR 38 P e ML 2R [ 2 L ot
TR 32 2 REFIHIM2 28 B R 20 B, I 5 5 BT e i 28
RAP,

W TN, 3 T A 40 2R e o JH e 2 o = A {1
AN DR 7 (¥ — Rl 7 s FICT. BiE ek
ViR I — B3N, B AR M AN A P
YIHENT TR KGR CFRUHE N 55 38 ILE). T8 Sl A P
FEMAFLDI i 5 R EH, S BMASHAI T
et R A X RISk B AR E 15T B, el e
WAL NGIE, 25 TR RIEISE RIS TR, RAE@E
A RERE G R NAT YA, &R R N AL A AR,
/NHACE 215300k, H et il ¢ 8538 J6 0 R AR R = 1)
TR EF L, $En A CEAE i B3I YU AT 2ORE Hh A5 =1 B4
R e 558 el i 2% B8 v L) B Tl TE R S
PR WA IR, 2B R i A4 A O 438 X g o, 3 m
REFE Csst 1 — A D] o (A A e 5 v a8
HIVE FH CAF 3 78 20 15 18, 138 A 0 vl e el AR
BEP IR G IR VE R, X W REMRRE 1 At 4 —
ST ek iy 8 AR TR . S et i % B T A
SR 118 71 L FEE i o P PR S S R AR P P 45 55 ) = T
e, HAEjMAE R 2SS EE KA T
B N i B B g V. SR, R iR I bR
BEWAHR, X SCRE 1 AR A G 7 AR (PAMP ) i
WAL FE R, X —d AR mT DLl “fbR 7 gk RG
(103t B Vi Bl A 1S s e M 8 1) 7™ B 1. MAF LD (1)
faR PRGN Al g2 T IE &G COVID-19, FE™HE
W1 ek il 28 1 4 £ S g D REFRAG AT G, X — i FE AT g
FEAERE. 278 0E R I (type2 diabetes mellitus, T2DM)
ZIBD R A G I R R 2 —, 65 BB T A R
Vs T 98 i A 3 o 5 P 2R LA O, Hh TR MR, 11-

Baishidenge  WCJD | https:/ /www.wjgnet.com

786

FRF A e T i 5 S50 R ) e A 4 g e,

W 5T R IMMAFLDIE N 1 7™ 537 56k it 48 1 KUz, 1%
55 DURT A7 A2 — S0, MAFLD it £ 1935 2 e
TR HE N FFRE, SR )5 5 K upfferdiffl. I FMAFLDH
I S R A e KL, Kup ferd i AR ALIR S BT 4
M2 R M1UEEAR, T3 AN TNF-an TL-6 At 241 ffa 4]
FHFAER PRRHAMBRN R-625 THRK T
CREERT XX AT BRI 2 0 R A
R A DR, AR AT BE M A F LD 25T 6 il 4
IR Z —.
1.3 MAFLD 47 80 £ 8 &5 09 % e QUMM 2
SEMAE R i 28 7 FAR FE I fE R K 2, COVID-194 F#+4%
TR s (BID RS PR AR PR ) 58 5 I R T2 2 B X v T 0F

FE L R T, ©2 S22 I 107 JH R et M 9%
SBE S5 TCRE I B A L, RRO E S i T R R
i 7 415", MAFLD & KA AL 5% 1Al g
PR v, WPV 07 1 1 DRSSt 58 v, A e B0 I 453
B2, PR RIS A B ar I AR AR B 1
JH908 (R A7AE PT A2 BB et i 2 Rt L ™ EE AN e
10 i 67 [R] 2 14047,

Sachdevas N — g &0 b o, B AE X}
EREEAT 38 5, MAFLD 5 ™ 5357 6 il 48 1 XU 1
2. FEMAFLDEE B, 57 e it 4 1) i e ol 5
WA K. — I 2L RIPIE Tk, 602 BL R
MAFLD % 5 TEMAFLD) & A b, ™ EAMAFLD
)3 e T 48 1 EBOE R e 24 DA b, AR 2 AR A T
i, ZHEMAFLD A 5500 7™ HE R L, 515
DA

MAFLDFFAF4EAC RAEAE, 23 4058 & 1l 98 AL )
RESGHLMGE S SR BB = AT 23) . 4 b4
173 (fibrosis 4 score, FIB-4)a A5 AH G 7 P s £F
#i4b1c 5 (MAFLD fibrosis score, MFS)3 = [FIMAFLD
A WA AT R R T IR R N 4. M, MAFLD#®
HATRER 5 R AECOVID-19&Gs K H I e, H At
MAFLDAHIHT 5k Il 58 2 8] IR RIEAN 56 276 48, Rl 2
RURAE R ZH0E DL, S5l = A8 DR GL 1if FrF B 5 9 9 B
ffs B2 B Rk b R 7. BIHAT AL, REEL
IR FE SR T M AF LD I8 AT 1) 6F 38 7 fii 2 1) 5 e
AN T B EE R R, R A e KR AR T 3, Horp
AFESAERE. MR 55 A T2DMP) K &,

2 ZEIRFE SHEHEXAE AT R
HRIEMAFLDE X, &9 Bk (hepatitis B virus, HBV)
EMAFLD(HBV-MAFLD)f145 &4 S AMAFLDI —
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ANEEA. W25 R, HBV-MAFLD &3 A
FHIE S HAEIMAFLDARML, AR tH THB VIR YL M7 1
HAEMAFLDI G AL MR FEUICH %, (HMAFLDHY
FAE LT YRR =

HBV-MAFLDZ . [E ZZMAFLD 1) —Ffs 2k T
WS I, HBVIEGLHT I MAFLD & 1A o
TR 2 5. AR TE S HB VIR YL 3¢ 2 AN 2.
SEUGEE R, 2R X A I O i A Y
VI B UG B2 My S B T e R4S A B A LRI
NEWI R 456 B B L SRR I Ui, 378 S 25
A By ] BE - BUF TG AR . LIRS [ B AR 72
7R, HBsAg A& EMAFLDI R 2 47 AR 02 2k
FRW, fEBEHB VY T B G D72 R R, $2
SRMAFLDIFIH7 5 UNHB VI YL 5 8 157 A 6 e 5
AN K, RVHB VY 5SMAF LD 28 M2 B 4k AT
SR AHHB VIR G O I T 980 AR 4L RS, 2
JFF973 B I G A B A2 2k A [ TL AR 38 25 /03 4%, 9 1
Inafs. X —45 RIERHB VIS 2 MAFLDAF 410 1)k
SLAER R, K, X FMAFLDA JEHBVIE YL ) 83,
T S I R A 2 AT B D R, RO
T 03 JRI: PR AT 7T B 2 T i Pk e

& MAFLDEHB VIE G i WL AT HL X AT 26
W BT, KEATEA AT 68 H B2 A0 B 14 s, X ]
BESXTHCC, AR RN T [ RV 77 A2 B [ 35
U, P E R AR S8 R A R B R
{10 JEF 1 448 A R B w3 1) e IR A7 DB,

15— KB 2 Fjke 2 0 BR BT 52 R B, 78
MAFLDEF 1 BRI 1 B 2 G S A R &5
IR i 1) &R AR B, BERE R RAT CE VS J5
T F LA & A 3 2 B RIRATHLIX, S 808 28
9% FE 3 TG 7 FFE 298 10 R 993 2R 348 7%, 18 1k 2 B B
B A IR WAL G R A M — BEARE UL, BN
L FEMetaZ T 1E P (1) LI 50 JC T8 5 Fig B AR 1 2 AN
RSV ) F s DR 2R 3 Aok 0 I 45 R 1 L (R 22— T
A2 SHB VIR I BN A 0. ORI, AL
RN WAL B (THBs Al b 2t 7] RERG N3 4%, 1X
Tt 52 2% 1A AH ELAE AT BB 5 BUR AN HB VI AR 1 TE RO
JSE, AT S 0T 18 1 2 R T 9% R85 G I FFF 9 s 1 s PR AH
KM T IR Ak

T AN RO 14% 0 18 Wi iF B 5 A4
MAFLDR#E. 3X 0] 8 S Bt H 2 AH 9 g 7 28 5 i i
{1005 8 i 7 FFE 7. 5 JE BRI I A 2 B I 4% R 3 A
bl IxX 6 S5 1A R 25 SR KR A . xR B —
A UIE AR U T B B 1 1) EE B, T AN IR A B B
AR g5 R,

Baishidenge  WCJD | https:/ /www.wjgnet.com

HES. MRS PR SRS BRRRER TR

787

U AR e FETE 12 M 2 BT 9% B3 b ) B
BEVOR R B BRI 2 2 BTV, X FR A B AR T
AR I AR A A 35 77 1007 2. b, v 15k
DRIE P 2 B 46 T 5 B e o kg, U BEVR T
FEIX — N Ve B A3 FME. MAFLDI RN, A
e 00 50 B VR T RS 2 Y T 8 SR AR O
25 e A H, AR E.

M2, W7 3R, MAFLD 5 CHB B T2 45
JT 4 M Jee A 5 O B &R, AEMAFLD R, FEA
UG I 1 JFE 98 AN S AN R 465 J 1100 IR 3K 2 K TR A 3 1
MAFLD#FRHEECHBH 115 R S L 1 58 — ks, JF
SR T AU R A I L ER v ) S,

3 RBEIAFRE
WHFEREHEAFMBELHEERZABR T M
(secavenger receptor class B type 1, SR-BI). 7r{ki%
(cluster of differentiation, CD)8 1 3%+ & H 1(claudin 1,
CLDN DA, 78 N R HCD811) 41 4b
KX E AR, X 0] B SHC VB G B A M s e 1
PIRF A %, HCVIRHE B 5 K i O s 575
BEH Il 3L % 2 BE- 1 (diacylglycerol acyltransferase-1,
DGATI1) I, #3538 THCVE YL 5 40 i g 5 AR
LIPS/

At LG 2.5% M N FUERGL I B 2 i 7. X 48
TG A T0% A G T A2 1%, £920% A L.
[ s} 7 7E (1118 75 BT (chronic hepatitis C, CHC)FIMAFLD
B AIE B 2> 5 30 3t e s BH B R Y. 5 ECHC
HI e fE B AR L, A CHCHY B B2 b FR s 1 XU
L. BEAh, A CHCRLF g | e A & &R
) S5 T SR 2 RO PR P XSS 12 1 H C VRS G A 1] 114
NEWIAZE TR IR S . SRERAF4EAL. 1A, “HCVAH
KU R LREE” MARERN N R BT 5 538 A7 A
AU S5 A HERFAE ) — AN T RE 0 407 SE A,

3.1 HCVARX MR s e 6 4 F huhl) & At 78 A,
JHEAE Hhosk 22 10 i 0 2 4 RF HLC V2B i JB) T 1 DG . AR i
— LGRS, HCV A it B3 S BUF A e AR SR, G J LRk
HLI S5 HC VAR SR U A2 1R R A S (D).

3.1.1 HCV#A&& G A4 5 AT mie N =B H b ag 7
R G-3MAR B H MR AR Z I, 3 IHHC VXL
B F A E 45 #)  FH SA(nonstructural proteinSA, NS5A)
T T00IG JoE AR A /R L I e B R A ok A =
Bt Hyh 4 4% 55 A (triacylglycerol transfer protein, MTP),
MTPs& —F 71 ST AR % G 25 H (very low-density
lipoprotein, VLDL)ZH 31, M FEUH 4 =
MEH AR R, S5 R FEURNIA. SRR D) RE R AT E
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e

HCVAZILVE FH+NS5A

FFAs, TNF-a, SOCS3

%
|
|

MTP SREBP-1c RXR-a., PPAR-o.
l L
NEI5H= R CPT-1 |

SCD4, FAS, ACC Me.p—41t

S
oL FAs, TG LU |
4-HNE, MDA I
|

is=ag 4 S ST N

e S 2 L / v LA

|

IRS-1

|

GLUT4

IS

4

1 REAFSSRESNIATARAS AT MEBVRZ0A. A7 (s (a3 2om LIRAT M. HOV: IR 489955 MTP: Rtk (R =Rk b2 & H; VLDL:
AR AR B, SREBP-1c: EEFIRTICIHEAEH 1e; SCD4: (lHIRE4; FAS: HEIEL G RAE; ACC: CIEHIREAR (LA PPAR—a: IJSUL
VIl SETESE R a; CPT—1: NTRAREIRFEASAE—1; 4—HNE: 4—FRI AR MDA: N 8% FRA: JFESAENER; TNFa: FRIASER 1
a; SOCS3: iR TE SHETHNHIAT3; IRS—1: B FEZK; Mc p—oxidation: i AB—SA1L; GLUT—4: #iagflitEinihda ) NS5A: HCVAE
LEMJEFH5A; RXR—o: EFERZNZKa. Citation: Siphepho PY, Liu YT, Shabangu CS, Huang JF, Huang CF, Yeh ML, Yu ML, Wang SC. The
Impact of Steatosis on Chronic Hepatitis C Progression and Response to Antiviral Treatments. Biomedicines 2021; 17; 9: 1491.

SRy

A R I OE G B T oA M (sterol sterol
regulatory element binding protein, SREBP 1c)f5 5 i
% BRI 4E IR X 32 AR au(retinoic acid X receptor o,
RXR-ou) A3 S A P 1 1 B 0 s % 4R ou(peroxisome
peroxisome proliferator activated receptor a, PPAR-a),
PE N WL - A I RS M A5 A, SHCVEEHINE
WiZZ VAT % HCVIZ & _EIMSREBP-1c, MIMTH#HIE
45 e 4 9 A i SR 4 (sterol sterol CoA dehydrogenase 4,
SCD4). Al AR I EF(Acetyl CoA carboxylase,
ACC)F IR & B (fatty fatty acid synthase, FAS),
T A 28 U o T 07 P 7 AR A = B H i AR R 1%
B A — P I R X R-o A i A0 W I A 38 5 A s
X Aa(peroxisome proliferation activated receptor-a,
PPAR-o), BT VR 42 2 R Ak PA) Bl A A Tt 55 e 4% il
1(carnitine carnitine palmitoyl transferase 1, CPT-1)[%%
SR, CPT-12 — M AL R 7 BRHE N SRR HEAT BA
PEEHE. PRI, B CPT-18 T i, S EZh iR ) R RAS
A 5 A A B0 i AL P (A AN MER 32 4% (estrogen
receptor, ER). 25 5= A (1 AL =Wy 4- 72 0k I g
(4-hydroxynonenal, 4-HNE)F14 % (malondialdehyde,
MDA), I T 8RR, 5 BUIR A A,

3.1.2 TR Rg i Bbk I e By 0 A an 09 2 bk 21 TR I
IR R & 2R AT T, A B PRI R S BB E, JE R
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F 3 MR 70 JR I 2R R B I A B A R, XA
AN B e i 2 AUAE, i L A5 S0 R A 0T 107 AR R
I FEUIRWTAR . TRATBE A H T3 & 1) e 29 i D7 1R
(free fatty acids, FFAs). M8 45 SE A~ ou(tumor necrosis
factor o, TNF-o) BG40 L K115 5 #0il K] 1-3(Cytokine
signal inhibitor 3, SOCS 3)F Uk & & 2 AR5 Z il
% 1(insulin receptor substract-1, IRS-1)] F i frak. H
oh P Y 20 B A% 0 B R K B HEFFAIR .
X 2> ) ] % W % 18 148418 (glucose transporter type 4,
GLUT-4) 5 B & 4%, AT 00 b A0 ik & K-, 3
AR BARIEHC VB FixX — i D) ML 5 A
g, HOSR AU AR Y], HCVAZ L S5NS5A
HEZEMFEEMEAEM, LS5 R RACEH)
FAl R 2R, LA LE A Rt — RSk

3.2 HCV AR B R4 3V i B & A 09 4 F AL IR AR 1
X CH CHE R 52 MR ALLF- o 3 PR R R S M ), I 7 2R
FEGHEERRGCHE. BRI 2R &
1iE)(G-1/2)" A5 % & F1(G-3) /&Y K. HIBHHCV
a2 VE S MAFLDRL K R ARLME, HC VAT K
Az AT REE R U AP B A R DT e A G T, i A g
Az B N, AR T A AR, TR 07 R A7) 1) I A
kb, AR, X ESABM A F LD g 17 T BOL ] 3
T FrAHC VAR, HhG-3 CHCUF#EIEMTP,
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PPAR-o.. SREBP-1c iR FI5K 71 2= [RIVE ) (% BRI
-5k JIER AFEA, (phosphatase and tensin homologue
gene, PTEN)[IJE 24k, ¥4 7 5MAFLDAH K HINE
P 3 WL . 5G-1/240 %, G-3CHC 3 MTPA
PPAR-aif PR FEAR, F50 01 T U8 1 i o3 28 BRI B-4
fefts . 548, G-3 CHCHBIIPTEN i LG 1 A
R BESREBP-1c, AT E508T (1 A5 5 2 k. 1x
G-3CHCHUK 1 1 107 T B L 7T B A H T 1232 (R LA
OV A SRR T B R R 22 S BT 53— J5 T, HC VAR
RIMGWARE “ARUW A MEUR LRI A B, SR, &
I FRRIF 78 3% BE B S5 20T A PR AR AR s 40 B IR 1 1 2
AR R R

BEAb, SEAGIR 5 5 CHC I 443 A R AR AL 52 i
FEAEG-3r B I B, CHORYLI S E XA h &1 T
FE R A, R, J5R B 2R A S A
X AR AR ST R R 2R Ak, — IR 5T
(R RIS WS T G-1 5G-3FFAEAILL, dnfa i 534
S I 7 e 4 7 1 T T T A R 2R o e 3 7.

H b, E87%IG-3M56%HIGIBIHCV &,
B NE AR T R oK AL & Y RO e S A B E
(carbohydrate carbohydrate response element binding
protein, ChREBP){EG LG i I o 2. 25 304, BokAk
GRS e S G A E R RS R UIE R
TEAUL, T2 EE I B SRR S HE TR B A 5 IR
Y, JEES T IR T 1) LA B AR AL R I R IE,
(VB e I 12 22 R mT e A e D BT JF O I 17 2% 1
Jig By Zx e,
3.3 HCVAR X Mg By %14 5 AT b A FL HCV S 2 Rl 41
P K, BRI AL, W LR & E. Bkl A
LAY W PR A0 8 2 P CHCIE ' 5 g i 2%
ARG, X ok SR g A EE %, Rt gE & 1F
Je—FrE EASLIN T, AR N CHCHT£F 4k 4k i ik
VO AR A AE R R R B K £933% N1,
33%MR U 2 A B H M A SH. i 5 2% B A
NZEMAFLD/MASHAMRI£E A AE 2 7] (1 S8 250
27, BAR, BT ILCHC 50 45 &1, MAFLDAIAY
WA 1E UL XM AFLDAICHCZ J8] (5 £ B4 g 7k
Sl

L % N R AV L 2 R e T S 1| R = B
(cardiovascular disease, CVD)FIT2DM]— /™ RE & fes
2, MAFLDAICHC 5CVDAIT2D) &I 238 g 57,
JE 5 HERURI 2T 4E AL PT BE/EMAFLD HCVEGHIV i
KAT2DMAICVDHH WAk E R K.

MAFLD &3 I SAUI KORE Tt — D FEE Sk

Baishidenge  WCJD | https:/ /www.wjgnet.com

HES. MRS PR SRS BRRRER TR

789

Mets/ T &7~ & FEMAFLD 11 5 C VDR 7] it A2
HFFAsILIE 1A R L 4R 7 1L I 17 28 1A 2 B4
AR I AT 8. HC VI GL [RIFE A% A A 2 T2DMAT
CVDAR IR IV 7E S IR 2= . TR B 2 03 83 4%
OE A B TNF-o M4 E 75 5 8 206 13, 45
Sl 51 IR B FR TP A2 A4 - 1/ R B R B2 A4 -2(IR S- 1/
IRS-2) I BERR A0 Az Ak, FH LI 5 80 5 3R 2 Ak 25
&, BE D BT, R R B @ R
B(protein kinase B, PKB) 7 2 M DhRE/E H, B4E
REff TR A B W S 2R R 26 18 -4
BRG, JR Ry ZON AT R o 0 M A 22 R TR TR AL B i
i (mitogen-activated protein kinase, MAPK){5 5 I 4%
(Z 5O JIF AL B 1 AR HL)) T3 ET2DM
5w A C VD!,

3.4 Hism A G IT ATHC VAR IR by T M. AT Sh R ALY %
w6y R 7 S AL Y OGP B P R I B
Jp3 8% 24 (direct-acting/antiviral/agents, DAA)EL IR T
W 29097 A TIFNIA YT, Mg & 7 K=
RSB, 0355 0 6 v X 1) P S8 A D,
Dhae A4, ARG IE. BARDAAs R E IR
THCVEG B iR T7 R0, BAE MR YT J5 B AE
AR o R 5295 75 W 25K (sustained virological response,
SVR)SEMILE] A EAE. ST, D442 H I ZDAAsAH!
SVRXTHCV g I A2 PE 52 . KW 7R, HCVIiE& G
BT B R4 5 R (SREBP-1¢), RN H i
T MTPHITRER RS F2 B 1 (CPT-1), XAl T3
ARG T AR G VLD L-C o b A R Ak B- S Ak 1T 1
. Uk, R EKawagishie N7 7T, @i DAATRST
HRBRHBV L) FHSREBP lc, A EIHMTPHICPT-
1. (R, G 2E /b, VLDL i3 int™, X st ik —25
WAE T DAASHRERHC V2 A A 5 0 fH AR 7 32 1A 5))
KSR AR RE AL XURG Y. 45 R R W], SVR24WZ I TEINS L
(controlled attenuation parameter, CAP)[¥] S AARAR 4k, . 2
T, T HIX 2838 40 5 g 7 A P i) FE 20 2 AR K,
Uk, R AR M B TRIC AP %, T B A 1) g i A2
PEBFERICAPETH . BT KM TPI FEVLDL
WARZAR, CE VN AT S EHCV R 2 [ B i A1 =
B H A R BE, 45 EDAAJRYT IR > T K24
SR I R 7 28 A A 98T,

Bk T R TR PE S A, DAASIE 5 [ 5 26 Bk
BA K, NI 20 T CHCRI WP 32 B AT 7 R B
EIT2DMAICVD. fEHFFESVRIMTHCVEEDAARIT 5
SRR FE S I, #i15 48 SRR S 7
P FR(SVR)JE9-12 moi 5 ik P i v J2 38 [ ek /b 7]
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JHC VI G B FTHC VIE BR 2 5 O B0 1 I e
AR,

B, B NI AR Ml i Tanuts 2 1R
VABE/AE 5 1% 5 S 530% B M (janus tyrosine Kinase/
Signal transducer and activator of transcription, JAK/
STAT)& 5% R BREE X TFNILRA I7 5 IS VR A 471

FA00, {HIEIFN DAATRYT #1952 T R tk. o
FAESE, PAG-3 HCVIEGL B e A v n) B &2 5
RIFSVRIE W] E, K, #E— B BIHf T HCV AN A £
M)y il g A RE i m TR ML TN EDAA
Ul eES

4 NFeEiriams SREMaXIEm IR
HIVE — MR EERNAJR R, J& TR EEAL, 70 VHIV-141
HIV-2. fERZH 14000 NS 3 5. HIVIg e
REIWT IR A 2R ik 48%. 5 ARG BF AL, A R
FEFILF AL B T ARBHE S 714, ZHIVEES %
DR 3R 045 00 B AR 5« - JHE A R v 3 M 300 e 3 7
T, WA B FHIVIE e & 4 MAFLD.

PIHIVIEIT (REMAFLDIR &, B4R A3
W S H 5 (nucleoside reverse transcriptase
inhibitors, NRTIS). JEi%H S0 4% s B4 77 A 25
A, AR R E AR, X — R4S
ST 107 20 P i A ik =, 3 22 00 T D R R = 1 it
i i I R A

NRTIS, )72 M H 8B, T 5 E ARG B i
JiE e = LAE AR DTS IR AN R RN R A 4
FAREEE, T B0 1 U AR RIS 107 IR B BAAAL, 4
E IR I A, 55— 7T, 3R N2 ) 751 5
S I (polyisoprene, Pls), 2l il #1144 b % iz
£ (glucose transporter, GLUT 4)1fi 5 U & = 4K ht. F
BT+ (Ritonavir)ft i 5 /N SREBP-1HISREBP-25)
A1, AR i D7 A8 BSRD I [ B2 A2 0 6 ) e sk R 7,
RE 5 R IHFI R A2 RRA O%. 1y U e s i BE R T
(highly active anti-retroviral therapy, HAART)it (g 24 4%
5078 = A RAHKH A KR 0 W, B = ABTLL
R RGN E AR, AT R B0 i F oA AR
ﬁﬁz[ﬁm,xﬂ.

5 ANBEBiRRESHEMEXIEN TR

A E 455 8 (human cytomegalovirus, CMV)CM V&
e 5 K EMAFLD R & R 5 31 1A R A S VAT
55 ) A& FE 45 £ (body mass index, BMI)& 5. CMV
TGP R 5 M A 25 S A0 . IR W AR E Y
CMV 7 Bk % H G(immunoglobulin G, 1gG)IfLif FH
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P 0 A A SRR 25 A AE BN A e 2 R
B RAEMAFLDIW R 2 5 s, CMV Al I #r 4 g
7 A B AL N AR BEMAFLD & 2R AR A2 b 22 9,
CM VRGN AT 4 40 i £ T A B AR IL B (acety]
coenzyme A, ACC)JEMEIE N, ACCH2E N8 i A= ilii&
BHRE—ANBRIER, ZSREBP-1cifz". &k
CM VATA 15 BI 2 B 8 N TE2(HH S RTU L1225 )
(1971 B S REBP-1c A (R A [ Rk 38 0, 5 JFF Ik i i
AR AT I, YL CM VIR AT 4 4T 2R 30 HE A 348 o )i
BRI 5 FRL AT (R 77 38 Y, X ] i 5 A R
W, 5 R e = I Ve AN o T DT R I R A, AT 5 3K
MAFLD#jt .

6 EHE

BT AR TRORS i 107 P P 2504 58 SO (AR G AR s 1%
JEY , WG T HAZ O RIS, R R,
e Gl BEFR AR OGRS, BT dr 4 m] LA
LFR)E XMAFLD S EHEA, J6 BT B8 150 70 8L
B a4 Wik T MAFLDI = B i bE, #8H TMASH
WP R AN e TC RS WT I PRI FE 0 5. 81T S
(1) 4 FR I TR AL A o] 5 50 AT I R SO BB 3. . 12, 116
MEAS bR AE (155 AR RIS Th RERERS (A7 LE, AR
A LA 53 - B e 3 S B T FRATTX 32 SR BM AFL DY
TEAEARI T REREAT I T /. 265 =, XA ARG RLIZ T o 1
TE MUMAFLD & # (15, ISl B 108, Ak
PRI 5 2 RS A I PRI 4TI . 565 =, XN E X
BATHE SRR, B T VA R 2 W RIMAF LD
V54, Jokb T 25 I R T RS, Bl e X ek
BRI R SR, ¥2EMAFLD XS RG05K
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Abstract

BACKGROUND

Currently used magnetically controlled capsule gastroscope
has many shortcomings, such as low resolution and
frame rate, incomplete examination of the esophagus due
to rapid passage, and risk of capsule retention. A novel
string magnetically controlled capsule endoscopy with
high frame rate and resolution can examine the esophagus
comprehensively, and has no risk of capsule retention.

AlM

To verify the feasibility and safety of a novel string
magnetically controlled capsule endoscopy for esophageal
and gastric examination by animal experiments.

METHODS

Magnetically controlled capsule endoscopy (MCE)
and traditional gastroscopy were performed on three
Bama minipigs successively. The examination time for
the esophagus and stomach was recorded. The MCE
maneuverability and mucosal visualization in each part
of the esophagus and stomach (upper, middle, and lower
part of the esophagus, Z-line, and gastric cardia, fundus,
body, angulus, antrum, and pylorus). Routine blood and
biochemistry parameters of experimental animals before
and after examination were analyzed, and adverse reactions
occurring during the experiment were recorded.

RESULTS
Compared with traditional gastroscopy, MCE showed
no significant difference in esophageal examination
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time (104.67 s + 7.02 s vs 8833 s £ 3.51 s, P = 0.093). The
gastric examination time of MCE was longer than that of
traditional gastroscopy (25.67 min * 5.69 min vs 6.00 min
+ 1.00 min, P = 0.019). The MCE maneuverability and
mucosal visualization were better in the esophagus, Z-line,
and gastric body, antrum, and pylorus than in the gastric
cardia and fundus. No obvious adverse reactions occurred
in experimental animals.

CONCLUSION

The novel string magnetically controlled capsule endoscopy
has satisfactory feasibility and safety for esophageal and
gastric examination in the porcine model.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BACKGROUND

As a new means of cancer treatment, oncolytic virus has
the characteristics of rapid efficacy, strong targeting, and no
BRER: S/, FHEEIM, 311700, BBRFINEILIE1869S, 5225 cytotoxicity. H101, as a commercially marketed oncolytic
—AREFEEIM. hanpig32165@163.com virus, has shown stable anticancer effect, which provides

R RWE: LOATIIRRT. BBEOITFINEES,; (RIS A5
SUBRIE; &/ BRI SR N BF A

IBTERE: 2022-04-27 a possibility for the treatment of peritoneal metastasis in
BOB: 2022-07-22 patients with advanced gastric cancer.

BBEE: 2022-09-20

TELRHIRERE: 2022-09-28 A

To investigate the effects of H101 on proliferation, migration,
and apoptosis of gastric cancer cells and the underlying

Effects of H101 on proliferation,

. i . . mechanisms.
migration, and apoptosis of gastric
cancer cells and underlying METHODS
mechanisms The gastric cancer cell lines BGC-823 and SGC-7901were
cultured in 6-well plates, and H101 with multiplicity of
Su Shao, Peng-Fei Xu, Xiao-Ping Zhan infection (MOI) values of 1, 5, 10, and 15 were added,

respectively. After treatment for 48 h, MTS method was

Su Shao, Zhejiang Chinese Medical University (Department of ~ used to detect the cell survival rate, and Western blot was
General Surgery of Chun An First People’s Hospital), Hangzhou  used to detect the expression of E1A. SGC-7901 cells were
310053, Zhejiang Province, China then selected and cell mobility was detected by the scratch
Peng-Fei Xu, Xiao-Ping Zhan, Department of General Surgery, test. Hoechst33342 dye was used to observe the formation
Chun An First People’s Hospital, Hangzhou 311700, Zhejiang of apoptotic bodies after treatment with H101 for 48 h. The

Province, China expression of apoptosis-related proteins was detected by
Supported by: Hangzhou Medical and Health Science and Western blot.
Technology Project, No. b20210327.

RESULTS

Corresponding author: Xiao-Ping Zhan, Chief Physician W . L
’ ’ estern blot analysis showed that EIA expression in cells
Department of General Surgery, Chun An First People’s Hospital, No. 4 P

1869 Huanhu North Road, Hudao Town, Hangzhou 311700, Zhejiang ~ treated with H101 was significantly higher than that in
Province, China. zhanpi832165@163.com the control group (P < 0.05). MTS assay showed that H101
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with an MOI value of 15 could more significantly kill BGC-
823 and SGC-79012 cells in vitro than in that with an MOI
value of 1 (P < 0.05). After 48 h, the migration distance of
cells in the MOI = 5, MOI = 10, and MOI = 15 groups was
significantly lower than that of the control group and MOI
=1 group (P < 0.05). Compared with the MOI =1 group, the
MOI = 5, MOI = 10, and MOI = 15 groups had significantly
more apoptotic bodies (P < 0.05), and the expression levels
of Bcl-2, Bax, and Caspase were significantly higher in the
MOI = 5, MOI = 5, and MOI = 10 groups than in the control
group and MOI =1 group (P < 0.05).

CONCLUSION

H101 can inhibit the proliferation and migration of gastric
cancer cells, increase the expression of apoptosis-related
proteins, and accelerate the apoptosis of gastric cancer cells.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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V=/:4
FATHIOI®T B mam ey a . 4. ATogAEAER
B B A8 KA BT

Tk

FBGC-82342SGC-7901 At § & 2m it R 32 /- £ 63LAR
B, B AN B 4 B4 (multiplicity of infection, MOT){&
1. 5. 10, 1589H101, /E A48 ha, AMTS EAEN] 48
RLHG 7 & o 9% ¥P i ik (western blot, WB)H A% %
#7471 X 1(adenovirus early region 1, E1A)#4 &1k . 3£
SGC-79014m ey, JA X J& ikAG ] K-8 4m .48 hedy it 4% &,
Hoechst333424 %, MLEHI1014E A48 h/s A T/ Mk e
T nx Hr L. Western blothein) 2m B8 A48 % & & 69 KA.

ZR

WB4 R 2, HI01 PAEIA R A LT IR F 5, £
F A %t 3 E SL(P<0.05). MTS%: R 27~ 5MOHA
18t A8k, MOUMA A 1564 844%, H101 24K 9T A 2.

Baishidenge  WCJD | https:/ /www.wjgnet.com

804

ZHBGC-823F2SGC-79012FF & 5 Jib 523 40 i(P<0.05).
T3 9206 A ILAR AT FBGC-823 48 i, SGC-7901 48
FAXTHI01 69 SR B 2 | IR shit BB AR AT 4R 2
#9SGC-7901 2m e Ve AR E & 48 hig, 53t B afe
MOI = 14864 i£ 4% ¥E & A8 ¥k, MOI = 548, MOI = 1028.4=
MOI = 152869 £ 45 38 & ¥ 2 £ 1K, (P¥<0.05). 5MOI
= 148483k, MOI = 5. MOI = 104=MOI = 154844 8 =
WAEE E % (PH#<0.05), 5 2R LA4MOI = 14848},
MOI = 5. MOI = 54=MOI = 104869 Bitk & 4m it 5 -2 5%
€ (B-cell lymphoma-2, Bcl-2) & A & 34%(P#<0.05),
JA =% & (BCL2-associated X, Bax). ¥ t2 B % &) b4
-3(cysteinyl aspartate specific proteinase-3, Caspase-3)#&
X H E 5 (PH<0.05).

F-74
HI101 A% 474 B Jw2m i e 3 i, 4%, e A—
FAEE G 6 F AL T, Aeak da e A T

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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PSR 0 Sk SR R TR s 45V A T b 8 127
A RIFIEIT ZCRE H101& 58— /MEA B B
R R PUIMRDHT 24, B2 H AT R a7 T E
T MR R RS Y R A S ARl BRI, AN e v R
BFHI01X B 4n s AR SME ], SIS B 4 s
Wi, FEERVE AR AR, DA B AR S R T
SEfAK .

1 #RRT3EA

1.1 ## BGC-82341Jil 2(ATCC), SGC-7901(ATCC),
MT KR & (Abcam), Hoechst333425¢ 44k
HRFKE), MPIAEIA. BIkEYHAR -2 A (B-cell
lymphoma-2, Bcl-2). 4T H(BCL2-associated X,
Bax). F-Bt& R [ E§-3(cysteinyl aspartate specific
proteinase, Caspase-3) 455 MEPiAR(Abcam), 24T BB AR
I EEACYIEE T H —Pi(Abcam), H101( B = 4EE 11
ARABRA F], Bid: 5.0X10"/3).

12 7%

1.2.1 MTS# M) m i & F 0 BUGHEAE K10 15 e 40 i,
A USCEEGT B, TR AN VR B, B Al 296 FLAR, BEFL
104, W BERE 7, IIAAS R B I H 101 [ G &2
H(multiplicity of infection, MOIE 75 A1+ 5. 10+
15], 4k£15 7248 h, IIAMTS, 46455774 h)m H AR X
T AR, KA IHL01 X B ZHE #100%, %M
FE AL IR ' FEE 5 o B ZEL 1 AR, B N4 AEIE 2R MOI
1B = 93 7515 B35 098 B4R/ 4 M A4

1.2.2 X e 5 o marker BE6FLIR Y J5, HE
R, BE IRk, K2948:F%0.5 cm-1 cm—J8, 1%
Al BALEDFRSKL. FILIMALSX 1044
M, . BRI EER, REEETYH
JE IR LRI, FIPBSYRAN A3 IR, LK 4, hn
AANFERRFEEFHIOLMMOUAE 7 7 1. 5+ 104 15)F175
MEREFRFEE. FAN3T C, 5% CO 57 FRE %, 48 hjF L
FE, A8, S FLBEALIE RS AT RIR 56 B, BCF 38 4H.
1.2.3 Hoechst33342 4 & 4l 2w 8 £ B 40 iR BGC-
8234 Ml T 24 LA MU AR I 4H € F -, FEfL2 X 10*
AR, o AN TR R v R R B H 101 (MO TME
Pl N1y 5. 100 15)40 248 h. a1 24 4Lk P mA
Hoechst3334244 1, LR G4 510 min, WIS H
DAPI(4,6-diamino-2-phenyl indole) & 7l T &3 A
e, B R AR AT R AR, SOk A T
82, 4 R IRH101 0] LIAT 05 S 08 T/ MATR T L.
1.2.4 Western blot#-) 4m it A8 % & & 69 £k RO EA:
KA B A, AR A AR, R RN IR B, A
Z 6L, FEAL10°ANAH, WEEEE 7, INAS IR BE ()
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HIOI(MOUE A1, 5+ 10, 15)4k4:55 5748 h; F)
FHRIPA(Radio Immunoprecipitation Assay)Zef#ik$z
B4 o s f5 1, #E1TWestern blot, #5illiBcl-2. BaxAll
Caspase-3 18 i IR IA AT 1E .

Beit AT HISPSS 25.048 £ AE 0, R
Kl Fmean+ SDFEIR, J5 AT SR, f56 IE& 20
TR, HARATRIEAE S, THER R %R R, 1778
%, P<O.0SEARAGLAE XL

2 R

2.1 H101%+ 1§ % 4m i3 75 69 % vl VAR IR 2 H 101 40 B
48 hJm, X HRALE 15100%, MTSSE H s SMONE 1
AR LE, MOUE A S5, H1017E A& AT DABH 2 4%
BGC-823F1SGC-79012F+ B My 4, =5 B A %00t
228 M (Prgesos = 0.024, P, = 0.004), 1K1, Western
blotkrMEIAF LGN, BEMEUEH101 A LALE B 8 40
WG R HI(EI2). TEREEE SR8 R ILAE X T BGC-8234H
Hf, SGC-79014HHa X H101 ¥y Uk B 72, [R] gk gk

2.2 HI012} B & fe it 45 4k ) 69 %@ 48 hig, SXTHE
H TSI E5(0.42£0.07) mmAIMOI = 14T R#E
59(0.3840.08) mm#f LL, MOI = 541, MOI = 102 F1IMOI
= 154 FEFEEE B5(0.25+0.05) mm, (0.15+0.04) mm,
(0.16£0.04) mmPH i FEAK,, (Pyors = 0.032, Pyone = 0.022,
Pyions = 0.026), 413,

2.3 HIOLXF B J& tm i )8 T80 % 7@ 48 hJm, 5MOI = 141
FHEE, MOI =5, MOI = 10FIMOI = 1541 T /IMAS &
L (Pyois = 0.044, Pyiono = 0.035, Pyons = 0.021), L1 4.
2.4 Western blotdnl fm f 8 A8 % & & 53X HRZLM
MOI = 120 Ek, MOI = 5. MOI = 5FIMOI = 1021 ) Bcl-2
FIEBEENPyos = 0.035, Pyone = 0.028, Pyons = 0.016);
MBaxFEEFE F(Pyois = 0.036, Pyone = 0.021, Pyons =
0.019); Caspase-3%1% & B 5 (Pyors = 0.035, Pyopo = 0.027,
Pyions = 0.011), 1S,

3171E

5 e A LA o 1) LA L o A 5 4 BR A, i K 22 B
HRANR B R« Fhp Lt ” 220 H
B e I 7 T B PPt AR ARG . gt B P i
R AR G, (EA 5 AR 22, 5 FH () R L A% A
TEARAR R IR A bRicd)
R 2, (EERASREAE e — 12 Wik i, 22 M7k
FEFE2 W RS R I, e T B e R R AR I
HERIRIT BORAE TS BUR 2, NI RS 10 & 2E
MU LW LA IR YT 7 28 i B R vk, BF 7 SR, 1k
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1 ORREFEYMTSHENSEMREER. A: B EHRAIE-823; B: BGC-823; A B RUEANIE-7901(SGC-7901). 5MOI = 120t
P<0.05, “'P<0.005. MOI: EAYE %k,

- E1A

DOI: 10.11569/wcjd.v30.i18.803 Copyright ©The Author(s) 2022.

2  Western blotiIEIARIA.

DOI: 10.11569/wcjd.v30.i18.803 Copyright ©The Author(s) 2022.

3 RRESEISASMMRESERBEE. A: WIE4L B: MOI = 1; C: MOI = 5; D: MOI = 10; E: MOI = 15; E: OHRYRIE. EIREE 4200 um.
MOI: AL L

7 MRS . RIS REEAT . R T AR IR R (oncolytic virus, OV s —FRRIREL
AREEZFITFEBRA AT I RIGYT ST, RmBE W B 4d B D 5 Ja T DR S 1 B 1 M 2R B 440 R P
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4 YRREATIER. A: Hoechst3334245 (0, EURICAE100 um; B: T /IMAZETHER. 5MOT = 14048HE, <0.05. MOL: EAVEHL
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Caspase-3
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Bax Bcl-2

5 YBIEAEERAT-EBRIRIA. A: Western BlotZh . B: LT R RN EIX &, 5MOIL = 140fHLL, *P<0.05. MOL: BZYE %K. Bcl-2: B

IRELARIEIE - 285 ;5 Bax: BT8R ; Caspase—3: EBEEEL & NG 3.

B, [AII 8 REEUR e ISE, W5 B 22 G 4 ok 4k
SR BOER AR AN, AR T A R ST, TR
RE AR . AL BUER /N 2R
T AT IR AR DAIRE G i 24 1 DA S BRAR G BR S5 p 121,
I, VIR BRI T AR N — Rl B R VR T SR, 7R AR
YRITAIERSZ BRI I DT, H T CUE 2 AR P R
HEE TR PR 56 Hh 15 21 3IE SV R B 72 I Rg 6 97 p
A RUF 2 R 52 .

HI101 M2 M W DN AJ 2%, MIF% T E1B-55KD
FERFIE3 M 4 FL 8 B NS B i 2. E1B-55KD AT
LLANHIpS3, FIFmaE . H o B mRN AR H %
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FESCRNVE, MRS PS3s 5 S04 A P vy 5 SR T,
FEAS 2 & ) 52 ImRN A HHAZ. hRg 4 i i 15
FERIATRE M, QUL PIRZALAZ K, FRFNE1B-55KDIIAE
H, BEIE5% #MHFR T E1B-55KD, 9% 2 i HImRN A Hi A%
IANSZ 50, w] IR 76 S . B3 32 BRI TE 32 1 %
FESTAEALE, B 5 1 2 1 AR VAR IR S, $ e g 15
BE, AFEMRIANNG, 5 T4 5. KRS MU
Pg 1, KawaguchiZ ™ R0 251G U 7ia
7 B IR, R v IR R I, [ 58I
TAHEE T HARZE 2577 3K, [ 2N P 45 24 B3 R PR FR
85, EIRARIRIGE H, HI017E EoR 1 R AT HIPt g 2o

2022-09-28 | Volume 30 | Issue 18 |



g, . HOVWSRMBIBE. 1T, BrenWgE ERRENEREIR

A, e LTS IR R A R Sk AR . R

I FIR R S Y AT TR R ST S R R T 1k i
FE B 8A B VR TT BOR, AT 7l X AN [
WREEH10 1 B Fa 40 i (76 i B, FEMOME K T-5 11
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Caspase-3{F NcaspaseZR Ik [ B T i e JBREIFIE T2
PATHE, FERRFEE BB T cyt-c B, Tibel-2Abax
FEPR 2 B A CUR0 0 4 T v S E B YA TR R, Ty LA
T BRI Foyt-c S IR bel-2HTbax MY
A LA NCaspase-3F1) LIRS, 25 %] Caspase-31]
W, B AT IAE A Caspase-3 i ELIZ I YI1E ] T-Caspase-3
(RO, AR A R [FIMOTE ATH1016 B SR 4i i
(4 F R B0 5 06 BRZEAIMOT = 14K EE, MOT = 5. MOI
= 5HIMOI = 1041 f)Bcl-244 5 1IK, TMBax. Caspase-37i4
B, RO EIRE RIH101 7] LA T8 (A Bel-2.
Bax. Caspase-3[J7iA.

4 Eig
gi FRTR, HI01RERSMH) B el e . 1545,
YRR T AR B R TA B, IR T T,

== =5

PO 0 RS S B MR, AT T 0,
IR AE R RO AN 5 R MBI, FATE
AR, FELIAR R,

S

L

e R R A B A (A A AE AL AR 9T 7 58 [ ik
Refift v, BRI FARTCERER, AT BCRANEAE, I
SR AH, R R AN AT UL ) 2R SE s A, I REHR
RGPE L.

et d=l

IR TEH10/E RS E 1 BT ™ R AR R T 2 MR hEJT
TS — € YT 3L, AT IE B ERITHI0 DX 5 7 4R
RSN EAF S LU ARG R AL,

ey
AWF I ZEL SRS IR, MT SR, &
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IR G225 A4ESPSS 25.0.
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"1 CaspasetH S I T8 I RIS, Bt B A
T

REf=

AHITFE FEE RSN JZ TR B FCH 1016 5 fie 1470
HIRCR, (ERIAIT AR AT, BRI 13— HIESE
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Abstract
BACKGROUND
Cardiovascular disease is a major disease threatening

Baishidenge  WCJD | https:/ /www.wjgnet.com

human life and health. In recent years, the relationship
between cardiovascular disease and non-alcoholic fatty liver
disease has become a research hotspot. Non-alcoholic fatty
liver disease is closely related to the severity of coronary
heart disease, which can be used for preliminary assessment
of the risk of cardiovascular events in coronary heart
disease.

Alm

To explore the relationship between non-alcoholic fatty
liver disease (NAFLD) and coronary plaque stability and
the multivariate analysis of prognosis.

METHODS

A total of 320 patients who underwent coronary CT
angiography at our hospital from January 2019 to January
2021 were selected and divided into an NAFLD group
(n =91) and a non-NAFLD group (n = 229) according to
the presence or absence of NAFLD. The general data and
coronary plaque presence (plaque presence rate and plaque
number) were compared between the two groups, and
coronary plaque stability (soft plaque, mixed plaque, and
hard plaque) in NAFLD patients with different degrees
of fatty liver degeneration were compared. Spearman
correlation was used to analyze the correlation between
the degree of fatty liver degeneration and coronary plaque
stability and Gensini score. All patients were followed
for 12 mo, and composite cardiovascular adverse events
(coronary revascularization, myocardial infarction, all-cause
death, and cardiac death) were counted. The clinical data of
patients with different prognoses were compared, and the
prognostic factors were analyzed by multivariate Logistic
regression.

RESULTS
The proportion of patients with coronary plaques (76.92%)
and the proportion of patients with = 2 coronary plaques

2022-09-28 | Volume 30 | Issue 18 |
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(12.09%) in the NAFLD group were significantly higher
than those in the non-NAFLD group (58.08% and 4.37%,
respectively, P < 0.05). Patients with severe fatty liver
degeneration had the highest proportion of soft plaques
and Gensini score followed by those with moderate and
mild fatty liver degeneration (P < 0.05); the degree of fatty
liver degeneration in the NAFLD group was positively
correlated with coronary plaque stability and Gensini score
(P < 0.05). Body mass index, proportion of patients with
diabetes, TG level, proportion of patients with NAFLD,
and proportion of soft plaques in patients with composite
adverse cardiovascular events were higher than those
in patients without (P < 0.05). BMI, diabetes, TG level,
NAFLD, and soft plaque were independent risk factors for
compound cardiovascular adverse events (P < 0.05).

CONCLUSION

NAFLD is closely related to the stability of coronary plaque
and the degree of coronary stenosis in CVD patients, and
both NAFLD and coronary plaque instability are prognostic
risk factors for composite cardiovascular adverse events.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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X, TR T8 3345 s S e F AR AR,

BH7

KA AR B MM N8 7 AT J%(nonalcoholic fatty liver
disease, NAFLD)Y kst k44 2 109 % A R TG %
B & 4.

Trix

#I2019-01/2021-01 T &K 4% AIKC T #40 & 49
#3206, HIERFHAENAFLDS ANAFLDZ(n
= 91)#=4ENAFLDZA(n = 229), it iz A —Ax %
B, BRRBEI A (B AR F ., BT, S
YLENAFLDAL TR ) g s AT M A2 3B 4 AR s 3 A8
EE(BR B, RSB, ABEdk). AR FAZE
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(Gensini#t4y), i@ id Spearmantf % F HBLA 547 A5 by
BT R MARE 5 AR AL M GensinitF 46948 %
P, PR B HHRF 12 mo, it A A S hERREE
PER IR T, SRR, ARET. R
PSR AN L, R R R TG B F16RTH, @it
Logistic % I 7 =l J2 B A 57 Fi )G % vh I 4.

ZR

NAFLDA & 15 AWk 5t 3 & & 145 (76.92%) Ak
B F =2/ (12.09%) 3 &5 TIENAFLDZ
(58.08%- 4.37%)(P<<0.05); A& Wy i T IEAZHE & &%
b, Gensinitkp¥) > v E B E>BE B E
(P<<0.05); NAFLDZEig s AT R A2 B 5 Ak s e A8 2
M. Gensinitto 2 EAX % R (P<0.05); AR A
fER R BN BHREIRH. BRRILA . k=
g (triglyceride, TG)7K-F. NAFLDILA), 4k g3k pbis]
B TAEAETAC RERREFHEELP<0.05); 14k
TR, HRJE. TGR-F. NAFLD. ks34
Ao R R AR R A R AR L e B £ (P<<0.05).

Zit

NAFLD5 & 2 5 J& J&(cardiovascular disease, CVD)
& RS IRAL M B R E AL F X, B
NAFLD. AWk R AEEH R TG AR .

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BEHAL T M H AT R, O MNAFLDA B 9% & & e
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05I3

O (cardiovascular disease, CVD)J @i N
AR R T2 B, 20185ECVDAET. H IR EW 2 f& I
FETZ R IR 7, 30T 43.81%, AT 46.66%". JT4E
ok, CVDE AR g 7 14 HF (nonalcoholic fatty liver
disease, NAFLD)f3% & i 7t #s™, G kI8 o,
NAFLD2CVDRAER B fGRA 2, HAZ#C VDR A
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NS SN ANE 2R AT S 11 D1 2 Ay T SR R 7
tH, NAFLD5 e CoJf ™ B A B B UIAH G, AT T
it e U O 0L T R A RS, BRI 78T 2 SR A
NAFLD5CVDR& 2 M55 52, NAFLD5CVD & & i
FkBEBRAR 8 1 B T D% R I AU D, AN 78 B p AR AL
NAFLD-5 & ik Bt sta e M OC R/ K T 2 R =40 i, &
FEMIFINAFLD 5 CVD K A R e 9K 28 Joh il J (1 5.
.

1 SRIRTSE

1.1 A4 S3RBEAe B2 2 W fitd i, £ H2020-
01/2021-01F-FR B4 32 7o ik C Tidk 846 5 1) £ 5320151, e
1676, @ 153M1; F#(18-82)%7, “F14(65.14+7.52)
. Z W IR RS T A 107 14 93 77 76 4 R (20118 52 347
FR)) BT S AEENAFLD, Hifh & 5 fEZENAFLDS;
WNAFLDZH (2 = 91)F14ENAFLDZ (2 = 229).

IINARAE: (1) BRIPREE 0o 1E AR B 2 52 et K C Ti
FARET; QI =18%; Q) NAITHRE R AT, JCVAIE A ks
i O LMER RS, (5)EF MRAN T, O R =R
.

HEBRARAE: (DI BB, Ol G O 2ot
=70 giwk, BE=140 giwk; QYREEVEAT R AL
MR B QYA OIETF AR HIEFARLE; 4)
SEYRIASOR P Lo (SIS ThRERRAT & (6) gtk
Wi E BRI RGN B
1.2 Z % EIkCTIEZA BN M K EHTOSHIBA,
Aquilion ONE, 320HFIZECTHL A, M35 F-4H, 0o R 3% 7
70 R/minbh R, SRR SR (1.0-1.5) mL/kgid 5271k
MR 5, 300 mg/mL), 34/ (4.5-5.0) mL/s, KFH %57
AR, R YR 8 B R(10-12) s, A
HEFR R R T B shfiloRk T4, AR R evE B 30%-
80% R-RIAIHH. HH244 i B2 (S4E DU TAELI0) U RHEE
JMSEIRIE r, WS AT AE et kB, AR 4 et Ak e i
WEIE C T 4 el Bk BE AR e M, CTHE <60 HUAAKBEHR,
(60-129) HU AR BELL, =130 HUJREREH, 357 H]
Gensini PP PG e ik A FERE, Gensiniil-4> = SRAEFEE
PEOPHR AR TR LRy, My <2403 NIRFERAE, (25-49)7)
N EERRAE, =507 N E R AT

SIS E AR BB X HIG R, R B H S IEFH K
115 mL, S D5 8 AUS8004: [ 54 A6 2 B AR i 1.
JRZ % (blood urea nitrogen, BUN). L (creatinine, Cr).
RHE E (total cholesterol, TC). H il =k (triglyceride,
TG). F 4% (white blood cell count, WBC)7KF-.

WV 5 T A R sl i B S R R SR
DR BLRIEE R 72X, BT HAGREE, G541 12REE, BT
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BUER]2021-12-31, Seit BV AR S A O MEA R 3
PERAEREN, BRI IIZ E . CARESE. 4
BETT. CNEPESET

1.3 LERSeAF (DA —BERIER . FH. hET
). TEBKBEHAFAE G DL ERAFAE R . BEHURD); (2)
NAF LD AR AR 7 AR 14 2 5 i o ek ik B A 5 1k
(Pt REPH. B, GensiniiFor; Q)FTE &
HIREVI12 mo, GiitE A& O B H GRSk
IBEE, OUEIZE. &FET. ORI KA
B, AN TS B IR TR, EAETER . . 44
HAGE WO R ORI BRI
BUN. Cr. TC. TG. WBC. NAFLD. #FHH.

St AR B A HE R FISPSS 22,081, T4
VORI DA IR, R 5. tH R TR A R &
T EFMEH WM IERS 534G, Plmean+SDHIR, £ 48]
PO AR B IR 2R 07 22 4 M, 8 — 0 7 1 4L D B R
FHSNK-g R 46, 410 Ho A R F A SR AR e 56 Jd ik
SpearmantH ¢ 22 FUE AL 73 Hr i o FHF AR PR A2 B 5 et Ok B
YAaE Mt GensinivFor A IGHE. 1S LogisticZ &R
[l B S0 BT TG SR R 3R . P<<0.05 N %5 7 4t 2

2 B8

2.1 W —REFA . BAREEH A B oLk d AP
Al RS EEIRRULEL, 2RI #E  NAFLD
YAFAT ek Bk iR 3 LA L Tl Fk B B B >0 El A5 14 4
AENAFLDZE(P<0.05). WLF#E1.

2.2 KRR RE R AT R AR L B F B IR S AL T M
Gensini#¥ 4~ o482 NAFLDZH 3 e AR R : )5
a6, HrEE27151, 1845, JE iy AR T R A A R
PEERELH] . GensinibF/r i b . 2 B, R
FYRR L B m@P<0.05). L2

2.3 Me M AT R AL S AR BERALE . GensinitF o
a9 AR X M ZSpearmantH ISMES AT R, NAFLDZ ARG
JFASPEREFE 5 et kBt a2 M. GensiniiF 4 S IEAH L
KZr=0.752. 0.866,P<0.05). WLE1.

2.4 REFRE % W6 R FA g BEVT12 mo, 30| 2k
VI AENAFLDALEF), e v HI31761) 8 b, A
28051 B R A B A O M A R FA4F, A 5w iR 20 ik i
Iz E @, CNAESE12M, 4 RIFETS5HB, CVRPESET 2
Bl KAEZEOMEAS R FFEEREREL PR
%l TG/KF. NAFLDLILI. #BEH b Bk kR
O M A RFAEFH m@P<0.05). W3,

2.5 EHaBRE b LEEEGRKESGOMEAR
REFLFNRAB R =0, & = 1), BIREREE. PR
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xR 1 FEA—RER., BERERGEERLRImean + SD)/n(%)]

TERRBBRTZAE

485 n HBIE/%) FS()  AEfEEkg/m’) = TEXHIREE =27
=

NAFLDZ8 91 42/49 66.12 + 7.61 24.21+2.20 70(76.92)° 21(23.08)° 11(12.09)*

JENAFLDZH 229 125/104 64.75+7.29  23.72+2.11 133(58.08) 96(41.92) 10(4.37)

Ve 1.855 1.498 1.851 9.970 6.331

P 0.173 0.135 0.065 0.002 0.012

NAFLD: IE5TSIHEBSAOMEATSS. P<0.05, °P<0.0153ENAFLDZEABEL.

R 2 AEEHRMEERE EHOIRIEEN. GensiniED b8 (mean + SD)/n(%)]

TR B
IERmA SRR n - GensinifE43)
e PR EShR B
B®RE 46 11(23.91) 5(10.87) 15(32.61) 22.89+5.42
hE 27 12(44.44)° 3(11.11) 7(25.93) 35.67+7.18"
5E 18 13(72.22)" 3(16.67) 1(5.56) 49.24 +8.35™
Vel 13.011 0.444 5.022 108.985
P 0.002 0.801 0.081 <0.001
°P<0.05, *P<0.01 SR EABLL; °P<0.05, “P<0.01SHEABL.
4 - r=0.752 80 - r=0.866
. 3 r o o o AGO L
% |
:.? 2 r o o )E 40 - o 8
b 2
W:] 1r e o ~ 20 + °
o
0 1 1 1 | 0 . . . |
0 1 2 3 4 0 1 2 3 4
MR At AR eI At

DOI: 10.11569/wcjd.v30.i18.810 Copyright ©The Author(s) 2022.

B 1 EHFEHEESEIRAERE. GensiniiPDaH85RE.

TG/KF-. NAFLD. #IEHAENEA &, 49 N\Logistic  NAFLD, 5 BRI 7 ikiE  1129.6% I, 7743 E AR
DRI FNERE AL o0 A, 45 R BoR, REFRE BEIRAG. TG HINAFLDAEJGR.

K NAFLD. SEEH R A0 A5 A B3R 2R SERAN K RE R AL, 1 7 Lo ) SRR R, ISR A
(RIS R 2 (P<<0.05). W.3E4. SR NAFLD W] gl 46 B B SR 24

BN P RIS PR ARG, AT RS AR BB R A (1
3 Wik R . AHFe45 B 5T, NAFLD B (27 o kB e

NAFLD —Fi 5 R 5 s PR AL 5 AR OIS ], ek s 2 0] B T IENAFLD %, 327
(AU BB T AR5, IR LR E AT, B4 NAFLDABLELA Lk eI R . B et Ik e Hgi
R N B ) A BR A AL PR Y. BT ROMER, ATIRIHEC VDI &L K R, AR A5
FKB, NAFLDEERIGHE AU T RFERSE, B, NAFLDE IS AT A MR 5 5 ke
Horh O A B E RS LA TCVDRAER B EE M. GensinilF4r 2 IEMY 5, BB ENAFLD B3
P22 — AR INANII32000 B, 28 44% 47 4E  EARHT SRR, B (KB AR . R
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& 3 AEMEEEIRKZERLERIImean + SD)/n(%)]

= RESENNERRSH N = 28) REESSINMERREH 7 = 289) iy P
4% 1.113 0.291
=2 12(42.86) 154(53.29)
£ 16(57.14) 135(46.71)
Fhe(Z) 67.21+8.13 64.93 + 7.45 1.534 0.126
IAEHEE (kg/m?) 25.12+2.31° 23.71+2.06 3.421 0.001
N GSE 0.213 0.645
= 9(32.14) 81(28.03)
i 19(67.86) 208(71.97)
TIWVRR RS 1.793 0.181
=) 11(39.29) 79(27.34)
Vi 17(60.71) 210(72.66)
SIE 3.580 0.059
= 19(67.86) 142(49.13)
7o 9(32.14) 147(50.87)
FERP 6.375 0.012
=) 8(28.57)° 30(10.38)
7o 20(71.43) 259(89.62)
BUN(mmol/L) 5.71+1.52 5.49 + 1.46 0.759 0.449
Cr{pmol/L) 78.20+21.35 75.61+20.42 0.638 0.524
TC(mmol/L) 5.23+0.98 5.06 +0.95 0.902 0.368
TG(mmol/L) 1.86+0.52° 1.27 +0.39 7.401 <0.001
WBC 6.37+1.88 5.94+1.79 1.208 0.228
NAFLD 15.374 <0.001
= 17(60.71)° 74(25.61)
Vi 11(39.29) 215(74.39)
TR 27.390 <0.001
a 20(71.43)° 71(24.57)
7o 8(28.57) 218(75.43)

NAFLD: 5 EFSIEASHIEATRR; BUN: MERES,; Cr: H1EF; TC: RBEES; TG: E5H=F8; WBC: BHIRITEL. °P<0.05, "P<0.01S5kE4EESINIMER

REHABLE.

TG 5, X2 K INAFLD 5 AR BBk AL R AL A7
H[F = fa A 2=, HNAFLD2 /e ABIKORFERIL I R A2 K
JREU BRSSO S R BT i 5 B ENAFLD 2R
R AE IR SN O A BT FE R R 2R S REARHF T4
KHFFTIL 38T TNAFLD. 8B 5CVDEE i
JEMXRAR, E&RER, REEGOLMESNRFEMEE
NAFLDEGI . BRI T A R A B A oA
REMEE, —Pld 2R E 50 KINAFLD. 3t
PHPAE A OIEA RFA R AR R, 0 %
5CVDEH G s UM, (HEZERIGE I T 45 R R,
NAFLDIA A 6 CoJ F 3 0o IV 24 R R AR I ST
falG R R, SR T4 RAFIE— B E R, ERILTE R
FIJE R AT e 5 BB RS . FEREER AN 2. A/
Ha T JE I — TURREAR T, AN T 106961 5, 4553
KRIINAFLD A e R BN ik ) e He 838 (1 s 38 22, 3¢
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FEABE LA R TR EAE T, NAFLDZ 2 R 5)
RKOUSAEIRTE AN R ¥ — AN fa B R M, RINAFLD
FBE T RS W TR IR SN SZ ARG 1A S B v, 3 R
UMV HE N SZ BE, 38 0-Co LSk AR E, TN = &
O M R R AR KUK, HNAFLDI R AR 5 8 241K
LRI, AN B R 1, S AR 8
WHNOBBEEERER, 5IENOE B/, HAgmi bk
BRGSO EF TR, R 51RIME N B I RERERS.
WA FCIE S NAFLD A] 80U N K D REFAIR,
MITEHETE o AR K . LA, SO R BENAFLD
IR A% OIS, NAFLD 3 L H 2 Al R P PR K
W T, ARFEAN IR BE I AOAE™. A8 S PT 3 3
I R e e A A5, e ik bR Bk 32 42 K iR 3h
BB REREALTE R, R, INTHEINCVDEHE A R S
PR ZE RS, T AR R SRR Z 45 e, 2 — M B
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x4 WERINRERDIM

piiy=¥

TE B SE. Waldy? OR 95%Cl P

VNEEE =N 1.089 0.416 6.858 2.973 1.159-7.624 <0.001
FEERIR 1.185 0.429 7.627 3.270 1.227-8.715 <0.001
TG 1.332 0.453 8.646 3.789 1.416-10.137 <0.001
NAFLD 1.642 0.512 10.291 5.168 1.856—-14.390 <0.001
IPTER 1.813 0.426 18.109 6.128 2.013-18.654 <0.001

T SMME: RSB < 24 kg/m? = 0, =24 kg/m’ = 1; JBFRIR, 70 =0, B = 1; TGIKE < 1.69 mmol/L = 0, > 1.69 mmol/L = 1; NAFLD, 70 =0, & = 1;
PR, 7o = 0, & = 1. NAFLD: F5ESMSIHIEATR. NAFLD: I5EBIMEASIHIEITR; TG: Bi=Es.

BZAGTR AR SFEREAL ISR, 5 R BB R adt AR TR A,
TGS A I ™ B PR AR B 2, e SO Gl
BRI, AR SR R A EIRE BRI

TG TEINE A O IME A REFAE R RO E R R,
RARBIINERE & IF0E IR DL LG 57 #2552 s ko
FEREAL ) SR IA 2R, A7 E 3 DA 3R 10 2B D o T
T, R R R R PR R SO A R SRR

4 51
Zi E A1, NAFLD 5CVD & E /KB E T . & R
PIFHS%, HNAFLD. ERkBEHAF e & inAs B s
SRR, FL NS STN AFL DGV B T4 C VDI
Tk,

=]

A3

ot

&

LHHEE

A EPHEI R O AR fr R HER = B0, AR A
S TR R PR 0 RS AA A,
TR RS 55 e AR S ORAE, T T
IV Lo 0 U 2

st/

ASHIT G IR TUAR RS P4 05 107 1k s 5 et Jk e e A e
(LB YN SUVEEALSE i x =R LK | BTy ey i )i e
JEPI 55 o LB 7 e A R R R 28 R i RIS

gl

ARSI R AR T i W 1 s 5 e K R B A e P 1Y)
KA NG Z Bz, %5 Jeia )T AR YRR
TRIRHSE T .

oty
1EHN2019-01/2021-01F TR Bi 252 MK C T s2 k6 £ 1) 2B
F3200, AR 75 AEAE ARIERE T AR B PR AT 2 N AR
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4 i 0 14 99 (nonalcoholic fatty liver disease, NAFLD)
H(n = 91)FIHENAFLDA (2 = 229), Siit ELEmi2H— i
Bh e AKPERAFAENS DLERAFAER . BEREE), Jf L
BN AFLDZH A [F) i 177 AR A P A6 2 ek IO PR A 1
CRpEde, JRAPEH. P, alk A F2 4 (Gensini
o), il id Spearmant < F B Y )Wy Jig s AR AR L
L KPR E M GensinilF /- A, Frf 31
BE1712 mo, Ziit H & OILE A R EFGER B K LIz H
L ODNUEAE. SRBET. ORISR AE I, L
ANF TG SR IR R PR, 8 I Logistic 25 K 2 [B] 584 43
Ui 2SS

A 8 K M AR 7 1 T 4 A7 A ek bk BE B R 3 B
(76.92%)~ LK BEHE R =24 E451(12.09%) 25 1 T AR T
i g 0 PE TG 41(58.08%- 4.37%)(P<<0.05); g A%
PEFEIE & BB B E L] . GensiniiE4r34 > B
>R B (P<<0.05); AR 1 MR 7tk A998 4L A A
YRR S AKBE R e M GensiniiF/r R IFA K
A(P<0.05); KA A OINE R RS04 B H AR E B
B PRI LG . H i = e AKCT . AR TR 1 AR M P B
Bl BB TR R AR A O A R R
HP<0.05); AEFEH B Ha =B R
FEVE R . RBEEI A E A0 A R SR
AT SE RS R 2R (P<<0.05).

AFPEAE T 07 S 5 0 ML 6 R Dk A S
Ve SRR B T VARG, EARRS AR G AT
T KA E ) fe TR B fE R R 2%

REf=

AHIE FEAE S ARSI 107 P P95 15 00 L S8
KRR E 1 AR kR R R R DI %, HAREHR 3L
BERRI  H il =B 28 B A i A R R
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RAEA AT 3E— 25 BEATLGS FE S 36X A R 7 45 R

DAHIFSE.
5 Z3EN
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Abstract

Antituberculosis drug-induced liver injury (ATB-DILI)
is the most common and most serious side effect of
antituberculous drug therapy, which brings great challenges
to drug treatment of tuberculosis. Isoniazid and rifampicin
as first-line anti-tuberculosis drugs produce a variety of
toxic metabolites that directly cause liver cell necrosis,
and a large amount of free radicals that induce oxidative
stress, leading to programmed death of liver cells such
as apoptosis, ferroptosis, and autophagy. Iron death is a
recently discovered mode of cell death, and its role in ATB-
DILI has not been fully elucidated. Blocking the pathway of
hepatocyte death is an important means to treat ATB-DILL
In this paper, we discuss the mechanism and characteristics
of different cell death modes in order to help identify new
diagnostic markers and therapeutic drug targets.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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A PR, IR B A48T — KA S AT
FP —J @ A SR AR T W B AR T e e
W, A—F @ AEKRE A Bk, HFaERAA R,
FHIFMA T, ST GRS ST, 50
TR R I st 7 X, HAEATB-DILI¥ 694
B iR T A A, FLE AT 20 i st T8 3%, &4 57 ATB-
DILI# & 2F B A AR R e st o= 7 X A9 HLH
Fodf EBATIRIT, A F RIS WAFED AL T 2
My ¥e, b

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

)=

FeEE: RS WA B4 (ATB-DILI); 4fese; &

AR BT gkt

TRDIREE: L4542 25 M AT 345 (anti-tuberculosis drug-
induced liver injury, ATB-DILI)2 4525 #% 25474 97 F %%
AR FZ T EGEER, BREBRABHETFHRTE
KPR, A Xk R LG MR P IF e se =7
XA B, A LT 20 T8 T8 9% . 4T3 R ) 20
o XF R G5B AR E e ib I7 o5

STERSKR: SIS, KBTS, &892, RURE, NUEE, B8, MSEZIEHR
{ACPHIFABIRIE T DTS AT, BFUEABIAYE 2022; 30(18): 817-
822

URL: https://www.wjgnet.com/1009-3079/full/v30/i18/817.htm

DOI: https://dx.doi.org/10.11569/wcjd.v30.i18.817

055

ghit%Wi(tuberculosis, TB):& H £54% 73 A4 Bl (mycobac-
terium tuberculosis, MTB) 5| #2128 M:AL Gu. 3. [E 45 %
i B S B R RS A, R R E R, 2
YINBYT 1&g A% v i £ B IR YT T-B, THias % eI
545 (anti-tuberculosis drug-induced liver injury, ATB-DILI)
SeRIE T o DA R OS2 R 24 ) 14
#i45i(drug-induced liver injury, DILD)H WL R K 2 —,
ATB-DILURARIEFAZ 5 iR b, 1T 254
LA 5| A 1) JH 40 A 40 3 S 0T 2454 S 3
AU =P YRR RS B B B B A e Ry — i
VER G BT 5, B v B s, S e K Ay 5
BEAFA TIPS ZIRTT, T 45 4% 00 R T T
RORPA LEFFRE A, PUasZ2ap T imat i 5 v o 9 R
(endoplasmic reticulum stress, ERS)FIEIEFET 5214 (death
receptor, DR)%5 /5 2175 T 40 AR TR B8R, By oAl
SRBE4L, ATB-DILIF AR I AR th A RS R AR AN
YAETE SRS R 255 R gt T AN, 7
SRAWTIZE T IE B AR, PRI S 7R B L A A% 28
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PERF 3477 h T A SE T SO - 3R X SET I8 I 1)V
Fr k2.

1 4RIFIE SATB-DILI

S MR (isoniazid, INH)FIF4E - (rifampicin, RFP)5F—%k
PUESAZ ZILE I IEACUT IR 2277 2 — R A 4, ixX 2l
AT SARM N BT AR RS TR A
FEAIM N APIAEE KL, RS RIET. Pidix
29I AR P o3 e AR . IR IR AR A RIR A
FRFARAT. PR L, SRS 0 5495 2 R AR
Bt K- T v, S A AE S A L ELREPE T, T RAEF 1
PR FH R I NE 2T 2 F0 LB B B R Al 7K1 T v, 42
AR T T IR A IR R RR I 5 5 32

1.1 254z 25 ik 509 I e A in st RAEHEEN-
LI R E2(N-acetyltransferase2, NAT2)[H ZBEAL1E
FH A B 2T e JRE, 36T 7K A S SRR R T .
[k — 2 AL TE R I — TR, Btz Ah, SR
W R] ELAE KRR T R FI M, S5 T k2l 2t &
PRIt SR R A = I S B I R W R 4 i B
PE, TSN EA R RS K TR 45,
ST AIASES. R 2 AR R e A KR A
HHEE, AN B iR AR 2R 3 SO 40 B v A A
HBEFRIRFED. R, SRS S0 R 2 o 2k
JHm A5, B IR 4 AR D AR A A SR (B dE
WAEREIRTEAN 2 /NI TE). JH S 2 R AR T-45 246 wk
P, /b BB AR F 24 LR SR AT AR R A A5,

AR AR - 1 450 35 LR 1 AS 58 40 2. R AR
TEJFF I R i 3 AR 2 2 W RIAE T, 5 3 kA
bl AR I B R UK, (HR R T 2 e X2 A
(pregnane X receptor, PXR)I#h7, PXRE HE %%
&, TERFE PR IA B S, AT TR A 2 R EE Y 2R
ik, INEFAAZGYI TR BT RR M, RIS R
JWFIBEFH, AN 55 8 A 20 1 v, R 2 B AR I (]
L RGeS 24610 d2 P A a] R A

WAk, JERMBKIX (protoporphyrin IX, PPIX)HI#EPEAE
FHIEAE SR A 52 B 2 50 7E. PPIXGE LA R A& T
B R, B RIEREE, DIPPIXI A N 3
KRB 2 )T H R, EIE Z B R A R 1 (delta-
aminolevulinate synthase 1, ALASI)/&PPIXF& PR
Wiy, P25 B (ferrochelatase, FECH)&PPIXAIACIIFR
TREE. AT, I PPIXIK b AN g AR
PR, A R FEARAR, — HPPIXBIA AR, T

o2 B BTG R E S SR AT iR s, AR
F U S ARSI JE — 5 TR I FECHP%
fIRPPIX AR, J3— 5 i b ALAS 14 INPPIX
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ik, SHEIENPPIXIIAR R, SEUHFIEN] B1G0R, &%
1 .
1.2 3254 2 i A T 518 KA 5| A A 7T AR AL IR
56 JHVLE I SE BT R, J3 i BHES AR IR /N IE
B BT T 20 M TR PR R/ INE e T — ol v A
AH b B 4, 8 AR 0 S T e JHF S, T I BB 4
R fi, A RN Tot s S A A AS [R) B R S 1 A ia
4, BARERRT IR 35 S oAt Al & 4 (R WRSCRA 233 A AR
FUL g R WA, g 2 Fho7 SRS RR 5,
FREE IRV IARA AT 51 EE IR THAR ARG . AT 4E4L
H2 FEIH D Re .

FIAE 175 B IR AR AR W] R 5 JH IR 3 12 2 R4
il U, B a2 1 22 40 A E AN A 0 /N JEE I,
FEHE YT BRANH 21 2% ik B AR E DU IRV B . R4 R
HAG F4 A A A (AR A ST AT DA S A S
HH %% 25 A (bile salt export pump, BSEP). £ Zjifif 25 AH <5
F12(multidrug resistance associated protein 2, MRP2). %
241 245 55 1 1(multidrug resistant transporter 1, MDR1)+
Na' 1R 34412 £ ik (sodium taurocholate cotransporting
polypeptide, NTCP). #2141z £ Jik(organic anion-
transporting polypeptides, OATPS). A WA R 4iaE A
B(organic solute transporterf, OSTR)SFAHY R ¥ 12 & (111
mRNAFIEE AR IZRIE N R, 51 R EE )0 72 FF 40
H SR X % AT 2 AR T S i e S IR
NRF2SZHL). FtFRNRF2J5, BSEP. MDR1. MRP2.
NTCP. OATPSHIOSTRHIMRNAFIE ()i (31K /K T4
AAFFEEL L) TR, SRR ¥ ia () R A A T i AR
JREE R AR R, S U 0.

ST AT SR ER LIS 1R <M. SIRT 1R STk
Ji R e R H R MO B R B & S Bk, 25 R
T TR AR ER AR, SIRT 1A Y45 F X RV A% 5%
MR HIFX RGP, Sy bLisid
FHISIRT L MMHIFXR(E 58 %, 5/#MRP2HNIBSEP
R IE AR 5 R T IR 1o 2R T B 24 2 BUHH 4R 45 5.

2 SN SATB-DILI

ESLEEZ AU B i 2 7= 4 KRE H i
i SN E T F (reactive oxygen species, ROS)1
hn, [FEFER B RS R Yo, 5 B0 S8l
fif(superoxide dismutase, SOD). #Ht H kit & 1b4
fiff(glutathione peroxidase, GPX). L%t & Ki(catalase,
CAT)FI17 %) i -6- B B2 I = M (glucose-6-phosphate
dehydrogenase, D6PD)S5HT AR IV TEAN & BRI,
51 R AR SR, BRI 2 4%
G T BRI G Az O 2 P BT, 5%k
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MR R AEAE T AR T BRI T A .
2.1 m e 5 ATB-DILI 4 1 (Apoptosis) & B i
RO A ALERF NIABEARE, BRI B 150
T2 SUNMIRSEAN A, QUARA T — A il fE, T
Jo— ZHNIE A S . Rk DU SEER, RAHE
ITEAS SRR AHRAARRRAR /N, MJSTARA, 12 5% ()5 i 4
Fi21%%, DNAFEAE, f5 e T2 AN T2/ MR T gt e 2.
BT 9 3 B2V 0 i 3 T ke R e A EL 7 15
MR T, EAIRR Y, 2 R R AL B S SR A i
AL BB, HLF T8 A (B-cell lymphoma-2, Bel-2)LA
R S R A 7 R, RIS R P T BRI (BCL2-
associated X, Bax)[)ZRi& 1, Bel-2/Bax[1 L1 BH &5 %,
AR T, REIHE 27 SR AR CALRL
IREER B, O IR B B (cysteinyl aspartate
specific proteinase, Caspase)-9F1Caspase-3 5| #LLE i {4 1)
REREAS R T 175 S AN AR U0, 78 S AR AE 7 S
NBRBREIRY AT B ) R T 5 /AN SR R 8 S 4T
RIEE N, M AR E R 2 S EBUN BRI LE
YEARPY. 78 SRS T 00 BE St AR o BT £ (Y AT
PRFRBL R4S, JHTAH G F(Bax. Cyt. Caspase-3.
Caspase-8. Caspase-9. pS3FICyt)LL &Nr2{5 ZiE s AH
F4rF-(Nrf2 Ho-1. Ngol. GelmFGele)ImRNA/K -
B3 RIS D U SR T 8 S 40 R
1 E AR

FAE - A] D i 22 b 7 207 5 U S0 T 5
SANMIE T, BRI, RIARTTAE bR RUR I 2 Fh
MICE - L IR, S E AR A EEREES
7] B AF A A BRRE LR . 7 b B 40 AR HR mT AL 2ok A [ A%
JE DX I S35 SR AR, Ak R IAITE, s PR /NS
/N, IR — BRI R Bk AR, 387 kiR L 22 A
WrEd, SRR ThRERERS, 5 FROSHIE = EFI A
HRAH L R C MR R AR R I, e 2851t iy -1, ]
AP AL FE N IE 5 40 L0224 i 7] LSS PERK-ATF4-
CHOP{5 5 ili%, 5I2ERS, ¥FIH T & 5 ImAEAIF]
A EE S, /N SRR A AR SR AR B, 3 B kLA
TFEMEREAR, 5] AR AR A0 AR TR X B AT
R A AT RERNIRYT ATB-DILIF) 5 B4 k.
2.2 #3815 ATB-DILI #kFE T (Ferroptosis)/& 1T 4Rt
R EAE 7720, A AACREA L] E
HHAWIE T 7 A, TR b, P RI N
M MRS VRN 2R . BRI % RS D L ks Ak i
P B R AR IR HAN R AR et st 2R, HAfL
FEER A FFIROS/AKE 3 Fh i R B
HOg/b . 64 UGRS3 DN TR 22 2507, Bt it
BRSO R P S8 3 B R 1 2 R A T
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T3, R TR A N IS R AR, AR
I H IRES, GPXADIRE SIS, TR0 R B A
FrInRE, A SEUR UL ST

e PO FAGE BRI T B AR, DL ER
(linoleic acid, LA)FI{EA: U7 R (arachidonic acid, AA) A,
) 22 AN AN R 7 2 AR B8 72 5| S 2 2k 0 1 1) Eh 2L
JR AP, KA IR AH A & i 4(acyl-coa synthetase long-
chain family member 4, ACSLA4) RV [ Bk AE Bt 3L 4 75 il
3(lysophosphatidylcholine acyltransferase 3, LPCAT3)Z5
Jig i S A g e A,

ACSL4Z KA fRMECOA G HiliF(long-chain acyl-
CoA synthetase, ACSLs)Z i — 04, TEAR AL & g
Bt COA, 1E NI A 58 125 Y. BRI
ACSLARGICT B AL K], ACSLARERE £ Y
IR AN'E R 73 0 BONAEE DR IR CO AR B JiR
BECOA, LAz 5aiia & ™. 7E8FET15 S FIRSL3%
BT, JE BRI 2 AE AR TR A 5 B Ak, AT
SURARBRAE T, W FCUESERIRA CSLA)S, 0 A X £k
FET BB SN FIErastin R IR m S+, ACSL4E
i 2 5 T Wl SE A TR B IR 1T s M R A T R AR IR A 75
¥ VIR AR R AE AR 52 4% A2 i (lysophosphatidylcholine
acyltransferases, LPCATs) & — 4L 1A TR Cillf 1< e i,
T I P R - PR L S 0B A I 110 S R
P 7t AR EE X0 P, LPCATS3 76 AR AR F i/
ST E RN, LPCAT3ZERT A i 2R 554K
WA mRIL, 2 5K RS A (very low-density
lipoprotein, VLDL)3 AR 7 75 B S Fia A 1 U 595 3.
LPCAT3 A A BSAR A= DY J5 TR B34 g PO A sl R T ek o i
JIEMEARER, 5 LPCATIANE, LPCAT3 MM 2 A AR
A . [T ACSLAFILPC AT3 3L [ /E F AT LA 75
A A VYT 14 40 P 3% P 9 L B 2 (PE-A A) R 6 G5
SN IE T

TEVLES L2 AR R, A M #8 K E AR IR
H K (glutathione, GSH), ‘FEU AN A FUL Stk £F
BRI T AR CHRAE. ST 1k, 23 R HE 5
GO 52 R ILATB-DILLF /N UTF A A A7 £ 2 bk 2 45
AR/, R IR D, L RN, T4 A 1R,
i = et AR SR IE T (TS SRR AE. [FIRS, R4 A
2R A AL, ROS. iR B S8 A KPR B 1K
JETHEL o FKF b, BRIET AR5 T ACSLARIR A TH
i, MGPXAFKIA R E AR, 2B Gt D il s
HAETTIEATIN T ATB-DILLE & 1A vE A 2 2 rp
GPXARIACSLAfIZIL. 45 F 5 R, GPX4/EATB-DILIX
Bk R IEFIFS AR, TTACSLARIEZAX Bim. X — &
MEEREZW], FEDAERZ NI P AEEBRIE T, I
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b, B VB KN, TEATB-DILISEAY i, b 78 APk
BRI AR UL A AT MR R RE, T e H
JRFAI R 78 230 ik — 5 L. 34051142 52 57 0 kA0 R A~
BREIRYT BRGS0 B O IRl Bk 2 B 85 SR o, I Bk
AR TR0 ) LA 3R e =A%, EUAR AT e H Ik O
P AT T L e Ly, 3D U ES e ek
S ISR A 25 5 T IO U SR LR R T,
i1 51 AP, R BIERAET A I RERCIAYT ATB-DILI

2.3 A" 5ATB-DILI H 1 FAZ EYE a7 5 S 40
JiL 5T £ 9 B P e O L A B N BV, O S B
RlE TV R MR A, R L BT L ZE 1 P A A,
7 I S EL 2 A B 1A 5 SR 2 L 4 i 4% 1) SEHT
HWR R A TR AL LU LB B (1) B RTIATZ G (2)
W A S L3 RS, E LT R (3) I RS
55 R Al A 5 URPIBEARSY. A2 0T 7 R, g
FEEMRIBOIRES T, RIFE T Z R FROSZ H W) F
S, ROSH I /3 5 WL B 72 1) & AME
SRS S E WA m T ORSE 12 ) 4H M 15 W f o gt
HE, AR08 2 ARGS9 AT DN 5 B AR
W IR R A AE H 5 3P Berb, ROSEEEE P42 mTOR
75T B WK A, 4 E RS 7 2 0 B R % DA K,
WG PR IRAT VRGO « JE . R R
PRSP,

UG AZ 25 P 4005 b R AR SR R i b
W 56 % B0 7 0 0k Ak B JS 48 M BB A OC BR B 1 R R
3- IT (microtubule associated protein 1 light chain 3- 1T, LC3-
#ik Eid. GFP-LC3FIEPHiElH o i (monodansy-
lcadaverine, MDOC)1%¢ Y & Ty, Wi B SF R ] DA%
SATA F Y, BB R, AL, R
EEAT LB Cm TOR (1) £ B RR A 7K -3k T 384 5 4 .
WEEAR SIS, 76 57 R kA B S (KB fr AR o
HFE T Beclin-1. LC3. Atg3fIAtgl 2R IAK T
EPETY. B WA DGE R I W 1] REUNTR YT AT-

4 5

ATB-DILIF)AIE AL 2%, B H HALHET B =
PUEE % LIIAE AR A p o= A 1 3547 B35 5] RS 4 IR
BY, IR = K a2, TR P R SR R, 5
B AR AR EA R, 5 R KR T RERR AT, 5504
MO BRAET . HBEEFETPPESET. YTEATB-DILIHAS
HAE—Fhaifger- =, Hnshe 255 % S 2 Rl
JROAE T 3L R FH 45 SR, B xof JF 40 g A [ 5 49 L
TER EZEIEA R 2L A (Dl F A A
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B B A RS BT, ITHREIL T 24l
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T, SHTF AT S Wiks SRR YT 25450 5

e LN

10

11

12

13

14

J3aishideng®

Harding E. WHO global progress report on tuberculosis
elimination. Lancet Respir Med 2020; 8: 19 [PMID: 31706931 DOIL:
10.1016/s2213-2600(19)30418-7]

Devarbhavi H. An Update on Drug-induced Liver Injury. | Clin
Exp Hepatol 2012; 2: 247-259 [PMID: 25755441 DOI: 10.1016/
jjceh.2012.05.002]

SuQ, Liu Q, LiuJ, Fu L, Liu T, Liang ], Peng H, Pan X. Study on
the associations between liver damage and antituberculosis drug
rifampicin and relative metabolic enzyme gene polymorphisms.
Bioengineered 2021; 12: 11700-11708 [PMID: 34872459 DOI:
10.1080/21655979.2021.2003930]

IR, RIFA, RS, RURM, KA, W, AT F, B E, A
W, Bk, XAk, B, ZREZE, BN, T2, 5994, £5.2010
FeBE R EREBRAATRFHFAERE. TEEH&E
2012; 8: 485-508 [DOI: 10.3969/j.issn.1000-6621.2019.10.001]

lorga A, Dara L, Kaplowitz N. Drug-Induced Liver Injury:
Cascade of Events Leading to Cell Death, Apoptosis or
Necrosis. Int | Mol Sci 2017; 18 [PMID: 28486401 DOIL: 10.3390/
ijms18051018]

T4 B2, AV 45T 3| AL 09 IF AT R B I - F AL, RIEA K F
2009 [DOT: 10.7666/ d.D129004]

Goodman ZD. Phenotypes and Pathology of Drug-Induced
Liver Disease. Clin Liver Dis 2017; 21: 89-101 [PMID: 27842777
DOI: 10.1016/j.c1d.2016.08.006]

SRAEA. ARt Aok 28600 BT 4 0 A1 B 25 A0 PR HUHRIR
. 7 3k EA X 5 2009 [DOI: 10.7666/ d.y1637685]

Yue J, Dong G, He C, Chen J, Liu Y, Peng R. Protective effects
of thiopronin against isoniazid-induced hepatotoxicity in rats.
Toxicology 2009; 264: 185-191 [PMID: 19683030 DOI: 10.1016/
j:t0x.2009.08.006]

Tostmann A, Boeree MJ, Aarnoutse RE, de Lange WC, van
der Ven AJ, Dekhuijzen R. Antituberculosis drug-induced
hepatotoxicity: concise up-to-date review. | Gastroenterol
Hepatol 2008; 23: 192-202 [PMID: 17995946 DOIL: 10.1111/}.1440-
1746.2007.05207.x]

Maitra D, Elenbaas JS, Whitesall SE, Basrur V, D" Alecy
LG, Omary MB. Ambient Light Promotes Selective
Subcellular Proteotoxicity after Endogenous and Exogenous
Porphyrinogenic Stress. | Biol Chem 2015; 290: 23711-23724
[PMID: 26205816 DOI: 10.1074/jbc.M114.636001]

Ratajewski M, Grzelak I, Wisniewska K, Ryba K, Gorzkiewicz M,
Walczak-Drzewiecka A, Hoffmann M, Dastych ]. Screening of
a chemical library reveals novel PXR-activating pharmacologic
compounds. Toxicol Lett 2015; 232: 193-202 [PMID: 25455453 DOL:
10.1016/j.toxlet.2014.10.009]

Casanova-Gonzélez MJ, Trapero-Marugan M, Jones EA, Moreno-
Otero R. Liver disease and erythropoietic protoporphyria: a
concise review. World | Gastroenterol 2010; 16: 4526-4531 [PMID:
20857522 DOI: 10.3748 / wjg.v16.i36.4526]

Li F, Lu J, Cheng ], Wang L, Matsubara T, Csanaky IL, Klaassen
CD, Gonzalez FJ, Ma X. Human PXR modulates hepatotoxicity
associated with rifampicin and isoniazid co-therapy. Nat Med
2013; 19: 418-420 [PMID: 23475203 DOL: 10.1038/nm.3104]

WCJD | https://www.wjgnet.com

15

16

17

18

19

20

21

23

24

26

27

28

29

30

31

Javitt NB. Hepatic bile formation: bile acid transport and water
flow into the canalicular conduit. Am | Physiol Gastrointest Liver
Physiol 2020; 319: G609-G618 [PMID: 32935994 DOI: 10.1152/
ajpgi.00078.2020]

Eshmuminov D, Schuler M], Becker D, Bautista Borrego L,
Mueller M, Hagedorn C, Héusler S, Steiger ], Tibbitt MW,
Dutkowski P, Rudolf von Rohr P, Stieger B, Hefti M, Clavien PA.
Bile formation in long-term ex situ perfused livers. Surgery 2021;
169: 894-902 [PMID: 33422346 DOI: 10.1016/j.surg,2020.11.042]
$hF, WikG AT IR R ERALR A B ik T A, W
o F AT 9% 5 4 & 2016; 5: 584-588 [DOI: 10.7666/ d.y1504457]
Alrefai WA, Gill RK. Bile acid transporters: structure, function,
regulation and pathophysiological implications. Pharm Res 2007;
24:1803-1823 [PMID: 17404808 DOI: 10.1007 /s11095-007-9289-1]
Schuetz JD, Swaan PW, Tweedie DJ. The role of transporters in
toxicity and disease. Drug Metab Dispos 2014; 42: 541-545 [PMID:
24598705 DOI: 10.1124/ dmd.114.057539]

Zhang W, Chen L, Feng H, Wang W, Cai Y, Qi F, Tao X, Liu J,
Shen Y, Ren X, Chen X, Xu J, Shen Y. Rifampicin-induced injury
in HepG2 cells is alleviated by TUDCA via increasing bile acid
transporters expression and enhancing the Nrf2-mediated
adaptive response. Free Radic Biol Med 2017; 112: 24-35 [PMID:
28688954 DOI: 10.1016/j.freeradbiomed.2017.07.003]

Cariou B. The farnesoid X receptor (FXR) as a new target in non-
alcoholic steatohepatitis. Diabetes Metab 2008; 34: 685-691 [PMID:
19195631 DOI: 10.1016/51262-3636(08)74605-6]

Yang J, Sun L, Wang L, Hassan HM, Wang X, Hylemon
PB, Wang T, Zhou H, Zhang L, Jiang Z. Activation of Sirtl/
FXR Signaling Pathway Attenuates Triptolide-Induced
Hepatotoxicity in Rats. Front Pharmacol 2017; 8: 260 [PMID:
28536529 DOI: 10.3389/ fphar.2017.00260]

Qu X, Zhang Y, Zhang S, Zhai ], Gao H, Tao L, Song Y.
Dysregulation of BSEP and MRP2 May Play an Important Role
in Isoniazid-Induced Liver Injury via the SIRT1/FXR Pathway in
Rats and HepG2 Cells. Biol Pharm Bull 2018; 41: 1211-1218 [PMID:
30068870]

Bhadauria S, Mishra R, Kanchan R, Tripathi C, Srivastava A,
Tiwari A, Sharma S. Isoniazid-induced apoptosis in HepG2
cells: generation of oxidative stress and Bcl-2 down-regulation.
Toxicol Mech Methods 2010; 20: 242-251 [PMID: 20433247 DOI:
10.3109/15376511003793325]

Ramappa V, Aithal GP. Hepatotoxicity Related to Anti-
tuberculosis Drugs: Mechanisms and Management. | Clin
Exp Hepatol 2013; 3: 37-49 [PMID: 25755470 DOI: 10.1016/
jjceh.2012.12.001]

Su Z, Yang Z, Xu Y, Chen Y, Yu Q. Apoptosis, autophagy,
necroptosis, and cancer metastasis. Mol Cancer 2015; 14: 48 [PMID:
25743109 DOI: 10.1186/512943-015-0321-5]

Isoniazid. Tuberculosis (Edinb) 2008; 88: 112-116 [PMID: 18486045
DOI: 10.1016/s1472-9792(08)70011-8]

Fatima R, Ashraf M, Ejaz S, Rasheed MA, Altaf I, Afzal M,
Batool Z, Saleem U, Anwar K. In vitro toxic action potential of
anti tuberculosis drugs and their combinations. Environ Toxicol
Pharmacol 2013; 36: 501-513 [PMID: 23806997 DOI: 10.1016/
j-etap.2013.05.008]

Lee KK, Boelsterli UA. Bypassing the compromised mitochondrial
electron transport with methylene blue alleviates efavirenz/
isoniazid-induced oxidant stress and mitochondria-mediated cell
death in mouse hepatocytes. Redox Biol 2014; 2: 599-609 [PMID:
25460728 DOI: 10.1016/j.redox.2014.03.003]

Zhang Y, Zhang W, Tao L, Zhai ], Gao H, Song Y, Qu X.
Quercetin protected against isoniazide-induced HepG2 cell
apoptosis by activating the SIRT1/ERK pathway. | Biochemn Mol
Toxicol 2019; 33: €22369 [PMID: 31332904 DOI: 10.1002/jbt.22369]
Biswas A, Santra S, Bishnu D, Dhali GK, Chowdhury A, Santra A.
Isoniazid and Rifampicin Produce Hepatic Fibrosis through an

2022-09-28 | Volume 30 | Issue 18 |



32

33

35

36

37

39

40

41

J3aishideng®

BNE. F. NERAPEFHROPHBRICSTWRFNERE

Oxidative Stress-Dependent Mechanism. Int | Hepatol 2020; 2020:
6987295 [PMID: 32373368 DOI: 10.1155/2020,/6987295]

Jia ZL, Cen ], Wang JB, Zhang F, Xia Q, Wang X, Chen XQ,
Wang RC, Hsiao CD, Liu KC, Zhang Y. Mechanism of
isoniazid-induced hepatotoxicity in zebrafish larvae: Activation
of ROS-mediated ERS, apoptosis and the Nrf2 pathway.
Chemosphere 2019; 227: 541-550 [PMID: 31004821 DOI: 10.1016/
j.chemosphere.2019.04.026]

Boelsterli UA, Lee KK. Mechanisms of isoniazid-induced
idiosyncratic liver injury: emerging role of mitochondrial stress.
] Gastroenterol Hepatol 2014; 29: 678-687 [PMID: 24783247 DOI:
10.1111/jgh.12516]

Erokhina MV, Kurynina AV, Onishchenko GE. Mitochondria
are targets for the antituberculosis drug rifampicin in cultured
epithelial cells. Biochemistry (Mosc) 2013; 78: 1155-1163 [PMID:
24237150 DOI: 10.1134/50006297913100106]

Zhang W, Chen L, Shen Y, Xu J. Rifampicin-induced injury
in LO2 cells is alleviated by 4-PBA via inhibition of the PERK-
ATF4-CHOP pathway. Toxicol In Vitro 2016; 36: 186-196 [PMID:
27470132 DOI: 10.1016/j.tiv.2016.07.017]

Chowdhury A, Santra A, Bhattacharjee K, Ghatak S, Saha DR,
Dhali GK. Mitochondrial oxidative stress and permeability
transition in isoniazid and rifampicin induced liver injury in
mice. | Hepatol 2006; 45: 117-126 [PMID: 16545483 DOI: 10.1016/
jjhep.2006.01.027]

Wu Y, Zhang S, Gong X, Tam S, Xiao D, Liu S, Tao Y. The
epigenetic regulators and metabolic changes in ferroptosis-
associated cancer progression. Mol Cancer 2020; 19: 39 [PMID:
32103754 DOI: 10.1186/ 512943-020-01157-x]

Yang WS, Kim K], Gaschler MM, Patel M, Shchepinov MS,
Stockwell BR. Peroxidation of polyunsaturated fatty acids
by lipoxygenases drives ferroptosis. Proc Natl Acad Sci USA
2016; 113: E4966-E4975 [PMID: 27506793 DOI: 10.1073/
pnas.1603244113]

Liu J, Kang R, Tang D. Signaling pathways and defense
mechanisms of ferroptosis. FEBS ] 2021 [PMID: 34092035 DOI:
10.1111/ febs.16059]

Tang D, Chen X, Kang R, Kroemer G. Ferroptosis: molecular
mechanisms and health implications. Cell Res 2021; 31: 107-125
[PMID: 33268902 DOI: 10.1038 / s41422-020-00441-1]

Luogian J, Yang W, Ding X, Tuo QZ, Xiang Z, Zheng Z, Guo Y],
LiL, Guan P, Ayton S, Dong B, Zhang H, Hu H, Lei P. Ferroptosis
promotes T-cell activation-induced neurodegeneration in multiple
sclerosis. Cell Mol Inmunol 2022; 19: 913-924 [PMID: 35676325 DOI:
10.1038/s41423-022-00883-0]

Lei G, Horbath A, Li Z, Gan B. PKCBII-ACSL4 pathway
mediating ferroptosis execution and anti-tumor immunity.
Cancer Commun (Lond) 2022; 42: 583-586 [PMID: 35674490 DOI:
10.1002/ cac2.12319]

Doll S, Proneth B, Tyurina YY, Panzilius E, Kobayashi S, Ingold I,
Irmler M, Beckers J, Aichler M, Walch A, Prokisch H, Triimbach
D, Mao G, Qu F, Bayir H, Fiillekrug J, Scheel CH, Wurst W, Schick
JA, Kagan VE, Angeli JP, Conrad M. ACSL4 dictates ferroptosis
sensitivity by shaping cellular lipid composition. Nat Chem Biol
2017;13: 91-98 [PMID: 27842070 DOI: 10.1038 /nchembio.2239]
Cui Y, Zhang Y, Zhao X, Shao L, Liu G, Sun C, Xu R, Zhang Z.

WCJD | https://www.wjgnet.com

45

46

47

48

49

50

51

52

53

822

ACSLA4 exacerbates ischemic stroke by promoting ferroptosis-
induced brain injury and neuroinflammation. Brain Behav
Immun 2021; 93: 312-321 [PMID: 33444733 DOI: 10.1016/
jbbi.2021.01.003]

Liu G, Kaneko M, Yoshioka K, Obara K, Tanaka Y. Platelet-
activating factor (PAF) strongly enhances contractile mechanical
activities in guinea pig and mouse urinary bladder. Sci Rep 2022;
12: 2783 [PMID: 35177680 DOI: 10.1038/s41598-022-06535-7]
Reed A, Ichu TA, Milosevich N, Melillo B, Schafroth MA, Otsuka
Y, Scampavia L, Spicer TP, Cravatt BF. LPCAT3 Inhibitors
Remodel the Polyunsaturated Phospholipid Content of Human
Cells and Protect from Ferroptosis. ACS Chem Biol 2022;17: 1607-
1618 [PMID: 35658397 DOI: 10.1021/ acschembio.2c00317]

Zhang X, Zhang X, Liu K, Li W, Wang J, Liu P, Ma W. HIVEP3
cooperates with ferroptosis gene signatures to confer adverse
prognosis in acute myeloid leukemia. Cancer Med 2022 [PMID:
35535739 DOI: 10.1002/ cam4.4806]

Kagan VE, Mao G, Qu F, Angeli JP, Doll S, Croix CS, Dar HH,
Liu B, Tyurin VA, Ritov VB, Kapralov AA, Amoscato AA, JiangJ,
Anthonymuthu T, Mohammadyani D, Yang Q, Proneth B, Klein-
Seetharaman J, Watkins S, Bahar I, Greenberger ], Mallampalli
RK, Stockwell BR, Tyurina YY, Conrad M, Bayrr H. Oxidized
arachidonic and adrenic PEs navigate cells to ferroptosis.
Nat Chem Biol 2017; 13: 81-90 [PMID: 27842066 DOI: 10.1038/
nchembio.2238]

Stockwell BR, Friedmann Angeli JP, Bayir H, Bush Al, Conrad
M, Dixon SJ, Fulda S, Gascén S, Hatzios SK, Kagan VE, Noel K,
Jiang X, Linkermann A, Murphy ME, Overholtzer M, Oyagi A,
Pagnussat GC, Park ], Ran Q, Rosenfeld CS, Salnikow K, Tang
D, Torti FM, Torti SV, Toyokuni S, Woerpel KA, Zhang DD.
Ferroptosis: A Regulated Cell Death Nexus Linking Metabolism,
Redox Biology, and Disease. Cell 2017; 171: 273-285 [PMID:
28985560 DOI: 10.1016/j.cell.2017.09.021]

Pan Y, Tang P, Cao J, Song Q, Zhu L, Ma S, Zhang ]. Lipid
peroxidation aggravates anti-tuberculosis drug-induced liver
injury: Evidence of ferroptosis induction. Biochem Biophys Res
Commun 2020; 533: 1512-1518 [PMID: 33121683 DOI: 10.1016/
jbbrc.2020.09.140]

Onorati AV, Dyczynski M, Ojha R, Amaravadi RK. Targeting
autophagy in cancer. Cancer 2018; 124: 3307-3318 [PMID:
29671878 DOI: 10.1002/ cner.31335]

Filomeni G, De Zio D, Cecconi F. Oxidative stress and
autophagy: the clash between damage and metabolic needs. Cell
Death Differ 2015; 22: 377-388 [PMID: 25257172 DOI: 10.1038/
cdd.2014.150]

Zhang TG, Wang YM, Zhao ], Xia MY, Peng SQ, Ikejima T.
Induction of protective autophagy against apoptosis in HepG2
cells by isoniazid independent of the p38 signaling pathway.
Toxicol Res (Camb) 2016; 5: 963-972 [PMID: 30090405 DOI:
10.1039/ c5tx00470e]

Zhang Y, Cen J, Jia Z, Hsiao CD, Xia Q, Wang X, Chen X, Wang
R, Jiang Z, Zhang L, Liu K. Hepatotoxicity Induced by Isoniazid-
Lipopolysaccharide through Endoplasmic Reticulum Stress,
Autophagy, and Apoptosis Pathways in Zebrafish. Antimicrob
Agents Chemother 2019; 63 [PMID: 30858204 DOI: 10.1128/
aac.01639-18]

2022-09-28 | Volume 30 | Issue 18 |



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v30.i118.823

RSB ZRTE 20220E9528H; 30(18): 823-828

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

Lk 2738 REVIEW

RIE M7 TR B OISR 7K T K ol F =R R gt

AR, K, KRB

RSB, [T €, KRBT, £
IR H A R 430030

He PRI K F R E SR IE R E RS

RXEEE, BN, HRDONBATRRFIE, PIEEE.

EEWE: £ PR K FRFEFRMERFER T HFE4, No.
2019D10.

Pt RS h: SRABESTE KA. OB EERER.

BIAEE: 5=, TEPID, 430030, LR BN OXRROE
10955, LR K @ ESERTERFIESS. 389660474@

gg.com

WRSEIEE: 2022-07-06
{BOBHA: 2022-08-20
BEZEHE: 2022-09-20
ELRHAREIER: 2022-09-28

Progress in research of level of
psychological resilience and its
influencing factors in patients with
inflammatory bowel disease

Yu-E Zhao, Xi-Fei He, Xiu-Qin Zhu

Yu-E Zhao, Xi-Fei He, Xiu-Qin Zhu, Nursing Department of
Tongji Hospital Affiliated to Tongji Medical College of Huazhong
University of Science and Technology, Wuhan 430030, Hubei
Province, China

Supported by: Youth Fund of Tongji Hospital Affiliated to Tongji
Medical College of Huazhong University of Science and Technology,
No. 2019D10.

Corresponding author: Xiu-Qin Zhu, Chief Nurse, Nursing
Department of Tongji Hospital Affiliated to Tongji Medical College,
Huazhong University of Science and Technology, No. 1095 Jiefang
Avenue, Qiaokou District, Wuhan 430030, Hubei Province,

China. 389660474(@qq.com

Received: 2022-07-06
Revised: 2022-08-20
Accepted: 2022-09-20

Baishidenge  WCJD | https:/ /www.wjgnet.com

Published online: 2022-09-28

Abstract

Patients with inflammatory bowel disease (IBD) are often
accompanied by varying degrees of anxiety or depression.
These negative emotions may increase the frequency
and severity of IBD attacks and form a vicious cycle.
Psychological resilience is a kind of ability that reflects an
individual’s ability to maintain a good state in the face
of suffering and crisis. A higher level of psychological
resilience is helpful for IBD patients to improve their
psychological state, and actively adapt to and treat the
disease. This article reviews the level of psychological
resilience and its influencing factors in IBD patients.
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Group Inc. All rights reserved.
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SAEME N7 (inflammatory bowel disease, IBDYE 5z 4
ZE 4% (ulcerative colitis, UC)F17d %' Bl (Crohn’s disease,
CD)WFhEARY, & —2H 55 RURH A s ML v AS BB e f
JERE S MRS RORE, FOAE S . A BRVEE IBD
RABAERRSE LTS, HATEEIBD & # AFGE30077, BRI
FE K o e NHG=1i8250 1, FRIEIBD & ANEAET E T,
RIRFE T MR, B302025F3 F EH K0T g
it 150755, IBDEE th TR . FEYE. Bk mfEss
SR, I KB, GBS il A
A N EFREIRIT KOMRFFAREE, WA E S SAETER
(88 DA K S A TT 9 FH, S 12003 A6 ol A7 1 £
e VRIS o ) B, T AR 4 AT RESE INIBD R AR
AR AN LR, FEBOBIEE AT, HhEE 45 N A 26 2
5B H S 2 IB D TR OES, BRI O3
PO OB, OHEE R A, PN AN
AASTE TG e ME R SEATLINT, 3 I AR B A R 5 DT 6
JE 77, TRfe RO IR RE /g, X5 B & SRR YT
PRIpist) A BB R ™, AR 2R IO B
AP, IBDEFMHEE . FER AR, S5 1%
BN FARIAC, AR, JETH R 1O H
P2 FTARIBEIRYT Bbre —. B Bl K%
H BRI RGBT RSSO DL % 2R A s
SR IO BB AT TR 2, T K T IBD L I
PERIAE I Tt ENRE R, AT S 2 el SOk, 2557
PTIBD A O BRI 7K S PR 2R, DA S G BR AR )
WEFCILAR, 7 B4 JE 400 E SR THIBD R O BT T3l
HWE, (b O SR, S m R AR ERA —ESE N
fH.
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1.1 w4 Hun, BRSSO EESMEE O3S BEIME.
g o R e . =3, R SO M)
O BB AP T REBE BT AL A . AN N & P A A Tk AR
1o B, BRI 2 2 B IX —E Y. EEO Y
SN0 BEBRANE TE SR AR RE T B TGS A o b 3 B
Pa W5, B ARRIEREARE K R, BT
IR DT B R e ). O TE R 2 A, BAR
WA BRI S, AE ] DUBH A A2 A AR 45 DR 2456
BRI IEE, O, R0, BRSNS, OB b
AR I R s ) L7 2 TR A EL R
1.2 SR ey T8
1.2.1 Connor-Davidson~ #2 314 % % (connor-davidson
resilience scale, CD-RISC): 1% & % T-20034F f Connor
AU [ b R 2 2 B TR T VR R U TR G ) (1 3
SR IR, %) DL E VT kT, 25N, B
K F O SRAN) B4(— BLUNIE)STLVT 400, oy,
T2 B A 100 BBV /K S 157 Cronbach’s o RECH
0.89, HELJI{5E£0.87. 2 H i /v 1k, CD-RISC CL 45 1% Bk
T0ZMARIE S, RIE45 A AT 2 /0B
PERR. RSO R E 2 T R, I
WP BRI AR RPE(3N % H)
BN K EF ARG % H), P RERE R
HAT R HAE sk . A SCRCD-RISCIAM 5 4E T B
MR B FH PGS 0 Rl s AL E A, R
KR NBE. HazE RN HERE 7z, BATC#MH T2
FOANETOY. 2R RGER . AFRFERZ IR LA
BRI J5 1) 88 4, A A e 3 12k
Connor-Davidson/C 3L &R {405 10(10-item
CD-RISC)/&CampbellZ£" \CD-RISCHJ254 4% H 4
B104M45 H, #5 7 CD-RISCHI it 10, Cronbach’s o
FHR0.85, A RIFIISE . Z 2R RHONA)E
40 IR)SEAT . o &%k HAS AN, 34077, 15
Gy, OB KT . R SRR F Wang 55U
PEIFHATIETT, HCronbach's a80.91, [F— A#2JE 5
HIAE BEN0.90, 1E G EFRE BAFE AR, H5CD-
RISCHI ELEE M. 10-item CD-RISC H i th CL28 4 v
HFIBDEH, ZUIEH & R HE80E™. BarfiH
CD-RISCEGHL ] L Rtk 47 TB D & 75 0 B S T B A
LU EIBD A O BB T A, PR (A
2 A AR
1.2.2 K s M s S #2045 & (resilience scale for
inflammatory bowel Disease, RS-IBD): 20184F, K [E %
FHZFLAKump fer O EEFIMEHESL TR T, Zoad BT 7
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FAY R SR o o oo B SR ABE R S I Y, 7T R 72
IRIAEL GG HIE FH T E 1B DR O B
F(RS-IBD)™. iZERAGONYERE: Foms H IR
MEFBIRF . BN TEE TR KSR K
RFILIF251 % B, SRAST7315(0-457), 43 0-10047,
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H, W& AN B ]G A TE 22N R, 1%
ER K HHLikert79 1177, 10 (AFRE) 70 (FR), &
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ERSERIET X LMK, (BAER G X D RE
BNKIRE AR, LR AES3-95% HIREE AREA R,
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LA i e P O R R M PR TR, 20194E — 7 36
H g iz &R N TIBDEE LI EE D, &
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FRE 23 A 7 U HZ B R T SR T R AT,
H AT T8 H 2 AN RAR AE— TR 5 23 Tl S A 2%
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FFFAT T HAECY. SRS-1110 4 7, Cronbach’s o %
$M0.86, HAE—/NBTE T RS-5 Cronbach’s a.40.80.
PRI HL 4% — 58 (AT SEFE B R 40 J5 IR SE 3R Mo .
TIBDEF (H0HE, HASRUEA FFiE—DIIE.
1.2.4 fa"A 3tk B 2t & (brief resilient coping scale,
BRCS): faj B34 N % 8 R (BRCS) & — /MU 4715
H 1 E VPR, SWILE AN RIB A OC T R il AFEAS
(7 = 90F1n = 140)-F R R AFA 2% H 11336 1 15
5, BAFEEINAR20. 5 FEFEAR TS, (O F BN F
PIE14.81£2.95, E— B 50.69, BN 5. — T
f1 71362 4 PEHEF KA A 20 78 % 82 T BRCSHI L
TR 24D 3575 Cronbach’s o & %090.67, Ti H
[ AH G PE20.38420.52, AHAMIAR. % & 38 o b H T
IBD & 1) AR IE.
1.2.5 A& M3 £ (ER89): BlockZ g1 B F i
PEE R (ERB9), 322 T 50 38 3514 oA 2 DR 1 [
B, SO AM AR A P T R0 SO B I R B R E
TRMBE T Z BT ERILIANTE, £ AR HEH
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{1 P4 3 — Bk R BON0.76, TRIBE SAF 1 FE-IIS FE R B2
0.67(LME)FI0.51(55 1), H Hi s S FEIE .
1.2.6 343 % AN, FriborgZ il i A 0 B
5% (resilience scale for adults, RSA). RSAH 3741
HOUE 7 SANSR RSk, BRAN ANBEST. AL, 2
BES). AR BEEESR ), B AR TER MR
LR ANRIREAR BT, ZRRAP . FRER
S R IOTE AT R AT HAE 2UE . Smith% i f ] 9
Oy M B K (the brief resilience scale, BRS), 4/l
TE O B JE S R0 4T 4 LSRR8 2 DR AR gk A7 UK 1. 4
R LA VPR AT ITA.

iR EFH, CD-RISCULK L A4k 538 3558 1t 5t
Sk, H TSR, TR I IBD R A O g 4 i 2 e
LU0 H & RIS 0%, SR 1B DS O HE B I 2
B E R ER. DAz Roem 17BN, 48
% 52 A E VA A NS H RO L . B P
IR S-IBD K [ [ EIBD &, HAHAREtE S
S, ZE AR H AT AR S KA B AT R
fli O ERSR M R (RS)TEIB DR F A i, AHXT b .
TEIBDEF ] AT AN R B R A A b, RIE S
IBDE# IR PR R,

2 IBDEZINEE MR
20124F, 5 ] — TURF 05 618 ) Wagnild S5EAF 1 1)L B
PEERRS)HHT LR E R A, SRS Tz
H1244UCHEE 664 CDEHE A A BUCHEE 1.0
HESAE B OT4190 123,75 42243, CDE 4T3 ORI K
52 1R 9119.18 + 18.70.1% B 3 B L A A 45
KT SIS

20154F, Z=75%548 FlCD-RISCiTAl &R T EXTIBD
BF O KPR AN, A SRR, IBDEH O
FRBANE K453 96487 £ 14.84, i WAV - 354y
N32.45+8.63, JIEYEREF1 53 922.50+4.96, [ YESE
35145 0899.93 +2.78, BT HBKT. 20194F, E A %
H I CD-RISCIPAf SR A2 172019-02/2020-027F
L8 N REEBE AR 2 13507 1B D & & O FE
K, PR EE 25 R IR, IBDEF O BT 53 58.374)
+19.325 %% i), Jrg. SR AN 155
1828.89+10.25, 20.77+8.39, 8.71+3.10. FEEMIK
TR RAE N 2O e B 2 M 22 R HIRTHE R, L
FRAA PSR BT B E R @P<<0.05), HIEFH LT EiE
NEEII5780.455 1M, 5 H A AFFAHLE, IBD A OB
PEARCE AL F AR RS,

20164, SehgalZ 592 UCHE & FI137HCDEH
HEAT O PR FAPE(10-item CD-RISC). £ER&. IR M AT IR
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BT RIL, UCEH [ O3 K 428.27 £8.05,
CD R [ BRGE 7KT- 427,96 1 8.08. FR4FE B o Fll g
PR =350, A Ot 4 SR OB PR 4.
AT I, UC R v, ARt P2 R 5 Mayo P /)
43112748 F 5T RO 1.54+1.29, P<0.001;
CDEEH, (RO B FHHBI43.95+3.86 0%
TR D BAMEL2.31+3.26, P = 0.035. KT, Hid
PRV R IR B B B IR HERAKCT . T
REEARAS, 405 B Hm, IR EBARIE A EN
IBDY TG 1) B Fabr AR 04T LU, (Hd I S5 1Y)
P 1 B FEE T DA, 4 v PO B SR XS TB D AR 2 Y
Tilja BAFRRAE .

20214F, Hh [ 23548 Ao T BB ) 60
P iz 975 - B3 1k B 25 (R S-1B D) IH] [1] 38 1 44 VA 8 122 [
S I2490 IBD B E TR, SR OF TS 0
67.39+14.44% g ARG E . WAL, B
PNED . TS AE . SBE SRR A SR 6 ML
HI#553 43 N 11.37+2.76, 14.73+4.24, 13.49+3.99,
10.22+2.92, 9.8442.49, 7.74+2.20. i[5 —&%, F5L
B = I ZE e 20194 TH [11200 . 1B D £ # T T A, 3K 45
OVEBAME AR5 N95.004) £ 14.93 5. P 2 45 AR
K2 5 1) JE TR AT i 5 8 2 0T A7 1 X B e 2 R
FEZRHEA K.

JUE R TIBDEE O EFPE A, I KA
P SCRE, (Hh H AT A 45 535 B R IBD AR B A O B
SR KT R T A, (HIBD A AN [F] X 3k, 5%
AT AN [ 3595 B BB A6 oo BEL 5 o 75 A7 A 22 7 e R LA
8. KEVFUE THEEIRE, EU0H T2 LS, 56
AR A PR R S R BhAS M, B OBt R AR
B ERS BIRTEBNE . NAEARFM B R A5,
IR ARSI DR 2R, PR O B M 2 15 B A T
PSR, it — PR RIBDE#H O HL M T TR IS IR it
U S HF.

3 BDEBEINEBEFIIRER

3.1 AAaA v R E wEY64fCDiE 1 HE S52407UC
IE LTS OB M R A A R UCE#HATIE
AJG B OB S —RRIE TC O ABATIE R ICD B
(L BRI 5 S BB AN = 2.47, P = 0.016) BSHRIRIL(
=-3.61,P=1.001). SHPRGUE = 4.06, P = 2.011)FIHER
BEfig( = -3.11, P = 3.003)H1 K. AcciariZ"[fi 711044 CD
BEMRE N R S TRAET, MEH, S5 o
RS, BHA—EION, A ARG 5
SRS, o BB KT B e FLIZ I T 45 R SRR
FHILL, tE o N2 R RS CD B L OER R, O EE

Baishidenge  WCJD | https:/ /www.wjgnet.com

826

SRR R T 3 MR K

PN K2 B — P o 1 17 18857 U C i 3 T Lo B 3
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HE SO RIEAK RIMZRERSIAER, #
2 NAZERZE A, AU IKF(OR = 6.411, 95%CI: 2.136-
9.244) 5 O EE M B EAHDC. AR, TT9598 N IR EEBE ) —
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ORG24
IR, TR AR BRI BRIT R, STy
X HEBRE. BORIL. B ER, KEFERAN. BE
HEFA S WRMHIR G VAR DR 0 R0 B A e A0 2 55 ]
o, R AL T AT HiL X 2 o B B KT TR AR,
3.2 A E AcciariZE EE T ER30% 5 U
HRAEIR, RS2 FARM B OB AT B &L R
PP EEIA X — (R Zh O B M B — e R R IS, A
FERS IR (1) R0 LA B s O B KSR e A, BN
K XU CHR OB g R A 10 2 TR 2 0 W 2 R
MayoiF43(OR = 0.856, 95%CI: 0.742-0.988)5 £ 34 [ Lr P
MK ARG, TR AN FR UL I A2 1 FE M R
ren B2 U LG 138 B e BRI 2 5 # A m
OFRFEE = 0,65, P<<0.01)™". ZEF NNt T3 L B A
DI i WO BB AP ) — PRI, S iR
XFBRIP T R (1) R A ARE (1 7K

LA IR R 2 Bk Mayo VT 43 5 R IR 4,
RIS BREE . FARIREEEFR FR 2 S AIBDEE
8o BB P A2 S0 v OB Sy, A i — P ST
AT
3.3 REME USRS A T R, FKEPTE
(family hardiness index, FHI)NIBD & 3 0o B 3L (1) 521
R, REEPItske, B OBt KPR, A5
T i BB O B B 0 M B YEJEAR 53 3 5 SR g I )
PEAF4r IEAH DG (P<0.05). ZKEWITE(FHD) R & =ANERE, 7
ARTHE. 6 Bk, Z2REDTRRKEDEF I
TAT AR P R IB D s O B ) S5 35 T
F(P<0.05).
3.4 SEAKF Wang S FH 4808 B A B B3R (five
facet mindfulness questionnaire, FEMQ)X} 13507 il FIBD &£
A R IE 2 KPA550 8(119.95 £ 8.64) 43, TE&IK
F5OHEBRME(CD-RISC)E 7 AL R ECAr = 0.390(P
<0.01), 5"B#ME@E = 0.366, P<0.01). &M@ = 0312,
P<0.01). SFUIEE = 0.379, P<0.01)=NHERE 150 117
FEIEARDE. IE &K T MITB D A5 35 0 B i 7T ik
=
3.5 s LHARE FUEUEHE SRR R (social
support rating scale, SSRS)JHEE AT 21 )4 73 Hr K I,
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3.6 HAn HMIKFEF A UCHEE LHE MR £ K
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0.975). A tE AKEHSE B (OR = 1.257, 95%CI: 1.087-
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0.985) 5 Lo R B AR 5. 2RV SRR U R BN, IBDEE
(YO B KT SRR R 5 @ = 0.403-0.540, P<
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BB IR R R 2R P AR 2 75 A A T B
TR A fa R Ve R 2 AR M R 3 2R 45 b, B
YERIORI IR A BB E SN, B
RS, BARKIE RSN EE, B K ETIME. IE&7K
o AL SRR, FEMATB DR OB I R R
%, REFHEUI ST 2 FA RN R PER M
1M BIFE FHBD &3 1 O s, DU AR THIBD A
OB RUE S T OC T S e M DR 22 (R A ST AR SOk R
M ARE A ZE S5 ARSI, B B R K
AR RO EEE . NN DERER, H S
RS AT AR IBD R O IR = A AR R T A
AN, H6 SR R 2 R T TR I AL L

4 g
PEUEWT TR, IBDYEN— 5.0 BRZAS BB R K
PRVEGOR, HEIBD R IO FRIRES, AL OB J75t
Tl A A BRI Y, SETHBDEE O
PSR R T B SO EDIRES BRI
PN A/MHT [ 1B D A8 380 B 380 1A 532 i R 3R PRI AT AR TR N
HBEAT, A5 N 1B D AR O B ) R 2 DG B
1T RZR 5 SR

H RO T OISV R 2, HATEA
B2 1ECD-RISC K H At 85K, RS-IBDLLKRSHR,
FRERIEL RIFERUE. & HUBD /R 7
¥R IBDEE B ORI LT HBAK/KF, IBDE
FIENA RIX—18 S O AR EAH. SR170, A4 —2EIBDE
HREME AN IE B B HL A R O R, T ) L AR
e LLIE B A BT AR AN, A s B I 3 b, IR R S
R AR AR A
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