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Abstract

The spleen is the source of gi and blood production, and

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

the foundation of acquired constitution, which governs
transportation and transformation, control of the blood,
and ascent of the clear. It is the hub of the body’s digestion
and absorption of food, water and grain essence, and
fluid distribution. The function of the spleen in Chinese
medicine consists of the spleen essence, spleen (i, spleen
yin, spleen yang, and other physiological roles, of which
the spleen qi is transformed by the spleen essence, with the
role of transporting water and grain, transporting fluids,
transforming qi and blood, etc. Spleen qi deficiency is
characterized by the deficiency of spleen qi and the failure
of transportation and transformation, resulting in metabolic
disorders and reduced ability to defend the body against
external evil, with poor appetite and digestion, poor food
intake, unformed stool, and qi deficiency as the main
manifestations. Modern scholars, guided by the theory of
Chinese medicine, have conducted extensive research on
the common symptoms and nature of spleen gi deficiency
through scientific research methods and techniques,
combined with animal experiments and clinical practice.
Based on the traditional theory of Chinese medicine, this
paper explores the internal mechanism of spleen qi deficiency
by summarizing the symptoms of spleen qi deficiency in
the digestive system, blood circulation system, immune
system, and movement system, and discusses the association
between spleen gi deficiency and each system, with an aim to
further explain the essence of the Chinese medicine of spleen
qi deficiency and deepen the understanding of the objective
material basis of the Chinese medical evidence, as well as
to provide reference for modern experimental research on
spleen qi deficiency and the treatment of related diseases.

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

Key Words: Spleen; Spleen gi deficiency; Digestion; Immunity;
Circulation; Movement;
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MBI I 534 B4 B 1) G 2% B AN 2 b i # Ge T)
RE. WEFC R IITH A RS H S5 HE S5 T IAE
RN FFERAS KB A 3 AR P2, RSO R R 14
HitS. IRE AP, RGN o LE R BRAEEY, pg
SRR B R, FIRBEDIRET. P e
RS R RS R IENS T R 5 B M4 g A A A
JE L A4 CDY, CD164% 5L KRk~ i, < R
A A L R A 2 S DRI, LR B AL
RGP DRE 2L, 4 S fICT . Ak, 2040 (red blood
cel)C3b3ZAAARIR 2T fot e IR £ 240t e D) REIRES,
RIS K BRBC C3bPFAIK, 18 [ ZE 1 At 27
JER SRR 5 21 40 S TR ARCIb S AR 26, 21400
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GERAGHIFIN. SS: AFANE; vIp: VIP: [IETEEIZIL GAS: BHIhZE HiE; MTL: MTL: H4hZ; GLUT: #/4%

G AW ARAEINEE R 0, 3 BH RS T e T3
LA S TR SRR, R S R R A T RE
IR, TS EH A GBI RE T B

3.3 MAES 9k T AHMEE T B A 1 e % 40
N H e SN 73 WA ) — S HAT 22 M A 2 i 1 ) /N
S FE AT, AR RAER F(tumor necrosis factors,
TNF). A%/ % (interleukins, IL). #RERE .
MR, THE (interferons, IFN)FIEAL A K KT
(transforming growth factors, TGF)%%, HAIL-1. IL-6.
IL-8. IL-12. TNF-o.. IFNZR{RHESIE SN, JofiE 2 40
MR-, MIL-4. IL-64 IL-10~ IL-11. IL-13. TGFp%
PR AR, BRI, ISR SN R
R A U ) BEAH G i T 4 R 200 B IR 1 B 928 I P12
BLAHS, B R K RIL-2. IL-1B. IL-6. IL-8. TNF-oi
IFN-yZ5 2 4 77K P B B3 v, 1IL-4. IL-105541 48
PR 7K1 B S PR, 28 RS R SR RN 43
G BREL 1 A(secretory immunoglobulin A, SIgA)E [
R FAL KL /Nl B e e 3R 8 H (immunoglobulin,
Ig)-A. 1gG. IgM mRNA. [jEFIFN-y. IL-2 7K F4
BEAIC, MEIL-4. TL-6 /KPS 35 7 . RS0 i
AR RIgA. 1gG. IBEER &% F (cyclic guanosine
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monophosphate, cGMP)$4JHH . [, TIL-1B. TNF-odi 1,
PRE S OINE. AR BRI K RIgA . 1gG.
CGMP/KT S5 25 IS, TL-1BAITNF-ouK P34 & 5 71 . £
b, AR B R DN REAK T, AR Al 440
ZAELAHSR. (E).

4 [BSESMRBIRRTR

HEEIERERS AR R IS AT I, AR DR IR, Aeig
KRG A0 il, ZRo bR, a0 ¢RI TE:
2SI, AT R, IR BRE DR
W, BRI T TRE M, 0 CiiER) P <
i, M2Z3EAT BF, 2887 . s, K . #H
PS5 e, W AE R 3B AT RS,

4.1 AR fik A& 5 AR BK SRS, R
551 S DA 9. BT MRE A2 4T 8 (T 1IE 5 i — 289
94, WG PR 22 Rl vl HE BB RE, 3% M0 2 FEA SRR IE
AR, REAIL, RPN AR 2556 3% i A AR 7 2%, T o
A2 7 28— R, AU AR, SREAE I, S Ria bk
W, A MR B>, REUA MR, Bt
DU R R B TNF-o. TL-1pH] & Tt R4, %
MUK F JREIRAS, T 28 14 A IR et o 3 2 o
LT A R, B PN 2T AR R BRI 2 4 LA R
10 2T P A B3R 1 77 A B B 3 i 20 B T S A
FELLAMMLIIAFNE, FECR AL T 1N 3G
. BUREE E NP Al 2 AR I3 A S B )
JiR, LLAHMUANIMAT AR R B2 s AR SR RS e, H B
SHE. 8. BTIERE. BE. ATFSRUTREN
SR, ISR T RES RS AT 4u . (21 8 sk i LS
FEDR. PREFEESIRE 7R BRSO R B4, et & A
W, BRASRESREAE A R, SRR TiEFRm
R Z IR, S TR Y Bl R E R — i I
AR, VM fE 2 — R B A BOR RSB, fefl
CL20 M S A A PR 2, 51 AV LB AE MRS, Tt
97 1 235 i 9% J SR IE RR 3 ISR S el 7 35 e PR EL
Bol A LRI = B v, TSR T RS B AL 4 M 443,
RES “BREEi” MM BT R BN [F 25 R A R
NI B, M A SR, a4ifutbss. P
BT MRARTR . P LT BIR B . £ 40 oA 0 L
BRI, 28 EATR, SRed i, B3R S8
M AE Bk D ST AR 22, 5 RREDR - VA LA
RETH e S R 2 A O, AT 3 RO L A4 20 4 B 40 A1 5 i
BIANIEAR ) o %

4.2 MA RS fikiz AT ORI, AR BE, SRR
AT, ML REERS, AUMAH EARAE. MR A i S 1847 7 2
SRR, HESIThRE, KL SE & S BUM RS PR RERS.
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A RE 2 SBUKR. MR EWistbH, I s
BRI, B — 5 s 5 A 1 B T 1 st Pk o e A
b, w3 AR ZGYIXT SR FERE A A B35, R
PR A I H.45 BBk OR FR A Ak, AT RZ I
MR A TE 8 1B AT, FRifg 0S50 R B AR R BB R
B N R R R D, L AR A2
I3 M ke RA2/BIHI A R LU A B R, Rk, BS
EESER MRS EHIIHRERIC, BB,
FRMANDS, BT IAAE, 3E—5 SRR A kb, FRS
FEEBEES T BUMLIR B>, IS EWLAZS B A
R, GlRE . R EERT. 25 b, PSR S AT RS,
FREUMBRA 5. (WER2).

5 BSESIZHARR
B Frigft, RK RIS Bk, SRR
BAERESURIENIA ERPUR, (PUE0UE) “IH:
NP, B BT AR, JRSCRE UL A S I 7R
(K2) VI “BREB KA UK, TUE7SH B
HIR” |, MBIk, EFRNIA SR, IS <<
7o, WINPT ER, 5 A=A rRE S A 2, PR
E27 O/ WaN
5.1 MRS LA BT RIS AR R Y Sk L
— IR AR (adenosine triphosphate, ATP). ZRAiAAfE H
{37 (mitochondrial membrane potential, MMP) I [%; HlE 41
KEHVREIBBE ORI, EEEAmELED
RIBPl; BE R TS A B T (AMP-activated protein
kinase, AMPK). ZR{bLH WIS I 1 (uncoordinated like
autophagy activating kinase 1, ULKI)F, “HS &N
A AT g5 AMPK/U LK &0 BT 80 4k ik
H MK BRARAT O, BRSO I I DY Sk LR R AR 5145, ¢
W BRI TEVE NI B AN 5 S A T2, AR KR EE
KIICUATP, MMP. PTENi G 1(PTEN-induced
putative kinase protein 1, PINK1). M 4:#% & [ (Parkin)-
LC3- 11 X B R %, ATPAESEAL IS AL BT KT
B, S /K S T s, MMPT [ AT PINK 1/Parkin
TR 1T JE ShERLAR B R, 8 S s A B S S B 28
SSRGS OC, IR SCORE I DY SRR ) EH B 14
AR, AHOCER R REDR 240, PRI, J R I DU Sk 0
LERLARB 1 1T i S PINK 1 /Parkini@ B s ¢, e
AR PP R KRB B AL 245 1 2 1 (calmodulin,
CaM)f5 Sl CaM . 518 & A M- VE 8 E B
II (calmodulin-dependentprotein kinase II, CaMK II) &
PR/ RIE, fECaMAHH(E S iE %+, CaMu] 5% 5
5T AR A, TS CaMAKER ) & A I EE-CaMK
11, & Re AT WA 4 A gy ok 236 BT (1) & i R
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= |
=4 TR MLNEDRL
MR TEFR AL BENAGT
iR ilikic3a WA B
i l
I I
: |
RUEAIEET S
N‘(ﬂﬂﬁ%%ﬂ“(ﬂijﬁi?@xﬁﬂﬁigﬂﬂ e MG
| |
I I
r AR PINK1/ParkinifBi 575 :
LA RRERS, SN TUEERTENR  AMPK/ULKURIRENE - é R
CaMfZ SR HI] %%m .
.................................. ‘. i
: PR AILNZEARTE )

DOI: 10.11569/wcjd.v30.i16.693 Copyright ©The Author(s) 2022.

2 BRSENMRBIARLR. EERFIFG. PINKI/Parkin: PTENE S/ M6 AR 11, AMPK/ULK1: B EERIS (V& Dl /25 H

WS I ; CaM: P .

B RS, Rk, BUENLAITE /I RS CaM
G HEAR. ZR L, RS T RN RS R,
R RARR RS, V5 AT, T T 2
il WA RERBD, SHEEITC Y, &R (5 5 s
KA HE AR I FHAITEST.

52 A EEER CMANAENE”, Wiiashs
H G AT oy, ISR T4 5, B R )
IBRN R, B RGAE AR, 2 RAET bk, 5%
Ve EYIR AR, RS, WA Z I, i
R~ EIMASE, AT SBUERKKE, Kkt Ko,
HbTEANIE, i 3 2 0 P LA SR AARE A AR,
AHEIN, ME T D« EBCR A D, BT,
H1 e W AERCR S AR BT T B, ST A 2
85T 7, MTTRS T i — 2 A — P B el ™ A= 0,
ES QA REAIIE - R W s AT R N N (1R 1 N
M3 S2ER . PR KP RRER, T BTN R A
FHHIR, A LEMEREIICTHRT, MR B = Wi
o 0 L PR PR A 92 7 AN IS8 T ol 240 O 12
KA FILFHEIA, IR IR BT IR E, T
BB R, BB RO TR, 25, R R
B BN AE (5 ELAL, IR 2 SR VEBER i &
FLANTTT P BT, (K12).
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6 BZ

MR IMAAL 2 IR, REEAL A KBRS LIS TR 4 &, %
FAEAEKEBEEREE, BUREAHILRS . BT
WAL RERY. B3 RGEBIRETEA R
(L, T WA R AR ARE A% B, I AR HRIE 2 B A
PRASREEHHIE R AL SR IAR LK, Bl 5 25 RHE AN
HED Je R 25 HE FU R IBR N, BIAR S 2t T SRR
I T IR N, X RRACRE AL B — 2D B, &2
N TR G SRR ARRAIRR TS
FEAIE A SR, Rt PR I A IF 7 AT A I i
5. BMisshEeG. %R Ihaefi . W15 %M
FHLEWS R B . SRR T (55 @R
MAEBR, X A B (O HIE B4 T k. BARET 7R
P, HR 2R SR IE (R R IS DR I 2 Fp i 5
=R R, HGERSEAESE, RN R, R
TEIRYT P 22 VL33 SN 3. A SO SR IR S
MALRGE. MBIER RS, RERS. BHARGHx
RIUATLRR, RN T SRR T B 2R 0, 9B
AR EEAE B R AL TR T — Bl L. BEAh, TR
TSRO AR, T IR I R R, 5 BT IR
FEHETT, IR PR A A A B, R A
i, BEECREZE T 3R AW TR,

2022-08-28 | Volume 30 | Issue 16 |



7

ZEXE

10
11

12

13

14

15

16

17

18

19

20

21

23

J3aishideng®

AL E %, P EL W Fod b RAFSEHOR B AL 2020; 157
EAREE, MW, IR, iRnee. R TR E SR B
89 2 B BRI A, F EATA 2016; 29: 1-3 [DOT: 10.3969/
jissn.1001-6910.2016.02.01]

F A, ARaE, AR, XZRK, ®IHE. A EIES AP 22 N 5 ikAE
%W A AL ARG FBRPEAT SRR . Bk P B 25 2020; 13: 930-937
[DOL: 10.3969/j.issn.1674-1749.2020.05.043]

S E, RTA, A E%. PERELR XROLEAFRARHR
Ak 2017; 1069-1070

IR, BRI %, SR N2 & HEISITIR). i BisAs
HOK i #RAE2017; 200-378

Z(). BN &5 i EAHOR R 1988; 135
REFEE S ORRFE FFNB AR AN A FH AL
#RAE2012; 65-125

EOR(EBEE; S TR il MR KL v TTAFRAR
A 1997; 40

Bh AR, B, Bk, R, M, SRR, B, S1EA. IRAURIE
B9 BT AR B AP KR R, B EE 25 2021; 32: 421-423
[DOL: 10.3969/j.issn.1008-0805.2021.02.51]

T R H QB FRN: T A HOR g Ak 2019;5

Exk. Bkl B i R R me % AL B4R 2013; 19:
27352738 [DOI: 10.3969//.issn.1006-2084.2013.15.016]

WH, R, meik, R, BUKE, g, A, 2
H E . RARIEKR RIS K S A TAL R v B 7Tk
AR, B E 242842 & 2015; 22: 68-71 [DOI: 10.3969/
jiss1.1005-5304.2015.09.019]

Bl IR, ATH, RITE, RIEFH, LR, £ F, 85, £
B, A ERAKREERETERBIKEE TR WE T
Hat e ¥h. i35 E E B 25 2016; 27: 757-758 [DOI:10.3969/
j-iss1.1008-0805.2016.03.092]

oMb, BES, T, Ré. SHhEMAE XA hE §ibk.,
B RGBT AE R AP R T. o P ESRKFFEMR
2009; 33: 665-667 [DOL: 10.16466/j.issn1005-5509.2009.05.031]
wIek, TE T, BRAE, ik, FEF. AP B A RARSTIEA,
JERRE ARSI R AR 0ok, b A2 5 1R 2522 2012;
23: 609-612 [DOT: 10.3969//j.iss1.1003-9783.2012.06.004]

1628, AL, I FE WA IR NHIE S FF 9 VIPNOE 5 4
SAHAIE. L E 25 2 & 2006; 40: 55-56 [DOI: 10.16305/
j-1007-1334.2006.02.025]

vk, MhIEER, EHA, MR, LU, KAk, LA E AR
MEEARATHART BHEEERSEAERF TG
SIAER. P EAAEF 2016; 19: 332-336 [DOI: 10.3969/
j-issn.1007-9572.2016.03.019]

M3zsh, ok, A, IR, KR, T80 A E A8 B AL
MR ABHIKE F L m ¥ S E R AR S HE A3 RE
KR FAR SIABTR. B AFHE 3 2016; 19: 2201-2205 [DOL:
10.3969/j.is51.1007-9572.2016.18.018]

R, R, FAR, BRI, EER, TN, FRBHE, RF K.
PLER LA R AR, G ey bl ik § bk, B AR
SOD. MDA %4k, . EA K 5 53R 1995; 16: 4548

AR, RAsit, Sk, MR, TTAE, FRELL, AL, AR 1R
VAR R T K AT R ) IR AR AL B B kiR R B P
M8 B ra B Z AT 5. P Ak B 25 40 & 2021; 36: 3648-3652
efk, O, RS, REL, REE AT ELDRRFK
B F A AR KRR B0 F ol B 2545 8, 2014; 31: 23-26
[DOT: 10.3969/j.issn.1002-2406.2014.05.008]

FAE, E A, Xk, RikA, REF, bk AP EAT
) BeAR TR KR i S B . Ht, K+-ATPase Zopg X%t
B V6o, 4t 2017; 40: 2191-2194 [DOI: 10.13863/
jissn1001-4454.2017.09.043]

T, XV AL, HEA, L, AP, AR, CRABCHE” KT
BEAARIE R Y PR EAZ AR R, PR ELARE
7% & 2021; 27: 398-399+426 [DOI: 10.19945/].cnki.issn.1006-
3250.2021.03.010]

WCJD | https://www.wjgnet.com

24

26

27

28

29

30

31

32

35

36

37

38
39
40

41

43

X5, . PEBSEEIASERIARERE

A&, KGR, A AR S AP 25 3 IR A B E2 A MR AR KR
W By R ARG Fom. W 259725 5 s IR 25 32 2004; 15: 107-109 [DOL:
10.19378 /j.iss1.1003-9783.2004.02.011]

Ry & WA, RFHE AR, hESamib, hi Gl
AR, HH P EF RSk 2006; 23: 21-23 [DOI: 10.3969/
j-issn.1003-8450.2006.05.009]

Ak, Gah, AN, Dare, FoB KRR, FAE 4KE
FALE IR K R A Ay TR, PEERSGF L&
2020; 40: 265-268+343 [DOL: 10.13286,/.1001-5213.2020.03.05]
TRF I, RAUE, ok, A WA, A, R4k, £ AE, Sl
T e X KT I AR K R 2 OB . P B P 2 4
& 2021; 46: 5641-5649 [DOI: 10.19540//.cnki.cjemm.20210310.301]
F R, WiF, 47105, FTES, LM, 2, TH A, 22,
ok 09 BT A SR AR R i R TR Wi e R R R G K
T VABIRRELLRTG AS B R 69 % om. HR AR K52 54k 2019; 54:
17-25 [DOL: 10.13432/j.cnki jgsau.2019.02.003]

TkAh, Sook, Ak, =0k, WeRS, X%, B, HR. KRR
AP B A AR R R e 3 B Wik B i By 3R
S IE ARG HA. b E E 2 F4R 2009; 6: 17-19 [DOI: 10.3969/
j-issn.1673-7210.2009.29.008]

Epoy, b R RER, HERE. MEAEA A RR A KRG
Je SR AL B ¥ E 5 1% 53R 2015; 16: 25-26, 29 [DOI: 10.3969/
j-issn.1000-7369.2015.02.012]

R SEFE, WOk, AR, AU, IR, DG, 24 KR, EBE, Tk
o, R, AR A TH AVZ-R” MG RIREA R
B sl FFE AR A 52, F BogmAuh) F 70 09380, R S H R
[ 25 904X A% 2014; 16: 2060-2064 [DOI: 10.11842/ wst.2014.09.038]
X, BEW, B, FO0E, FEE, FRE A, 5. R
JE K RAER S 5 FRATHE . P B AR K S 2 & 2018; 28:
135-137 [DOT: 10.3969/j.issn.1009-881X.2018.02.003]

SO, AV, KR, B, SRLCHE, 2)NH, IR, EA, 3T
H. R 5% JEIE | T AR R R IR AR AR 0 W e AT
7. P B E A% e A (R F ) 2019; 11: 50-55 [DOL: 10.12037/
YXQY.2019.03-09]

FRE ARG, FARE, AT, WAL IR E AR X A R
MR, P B 0 B 4562 & 2005; 25: 311-314 [DOL: 10.3321/
j.issn:1003-5370.2005.04.006]

ML, NG ST ISR RIRBT . P E T EAME
5 & 2004; 10: 22-23 [DOL: 10.3969/j.is51.1006-3250.2004.12.009]
[ Bk, X P AR, S MOHE, TR PuaE, T B A8, b B A R SR AL
B EAEA 5 L sm i o 9 A Re a9 A Rk, AR P B KB IR
2012; 22:1-3 [DOI: 10.13261 /j.cnkijfutem.002592]

Liu C, Chu D, Kalantar-Zadeh K, George J, Young HA, Liu G.
Cytokines: From Clinical Significance to Quantification. Adv
Sci (Weinh) 2021; 8: €2004433 [PMID: 34114369 DOI: 10.1002/
advs.202004433]

H3h. frifik. B § = F B X HRAE 2005; 18

BEIR. Wb BANAR£76 3247, B B 2012; 331102-1103
[DOI: 10.3969/j.issn.1000-7369.2012.08.102]

X, SRR, B R, SR, XA, SR, 3RA), E LA, 4rdm
JELS R S JE X AR R R AR B4 W 0930, SRR B R IE AR 2 &
2020; 17: 105-108 [DOL: 10.3969/j.iss1.1672-6170.2020.02.032]
W, TR, 1T 2, H4gEE, 3 &%, 083t JE el s
F T3P 45 EALE T IR AR B, TR S 2016; 44:
1755-1762 [DOI: 10.11895 /4.issn.0253-3820.160224]

HRF, RE, AEE, PR, R, ik FHELEm IR
JEAEE H RMAFAEFT . d R P B 25 RS 4R 2021; 37830-836
[DOL: 10.14148 /j.issn.1672-0482.2021.0830]

FHR, R, RWAE, Tk, L. R R A AR EAEA
S HLASAREI v, T AR AR S SR 2017; 33: 217-220 [DOLI:
10.16809/j.cnki.2096-3653.2017022003]

B, X 46, SRF M, 4E £ 8L R B K TR IR T
SRR 463 B &, &P B P 25 22 E 2020; 41: 100-102
[DOL: 10.16254/j.cnki.53-1120,/1.2020.03.030]

ik, 2 g, AR R, 2oak, EE 2iE0, $ka B
SR KR E R IE BN L My R B o i F Rl A TXA_2/PGI 2

2022-08-28 | Volume 30 | Issue 16 |



X5, 5. PEBSEEIASERIAERE

WAL E AT 7. B E S 4] # 2017; 14: 45-48 [DOI: 10.3969/ IR, BMR, Sk 9 MAER KB RIMALLS ARG
j.issn.1674-4985.2017.05.011] F il P CaMACaMK IR B Rk T4k, B2 45 4 & 2015
46 FAMH). wES R, AT P E E AR A 20205 35: 3489-3492 [DOI: 10.3969/j.ssn.1005-9202.2015.13.001]
47 RFEM). £2. KRN EAFER R 2013; 95 53 AU, BUkIR, REA, ueik, AR, XA, BEA, Ki, &
48 R SR, B4R, AL, BT, RN, AR, Bikir. JRAE WR, HAE. BAE R RITHLS =58 5 8 7E M FoCaMK 1T
PEK R g kL& ER B KT R AMPK/ULK 1i& 42 % 4L # B34 CaM. CaMK Il & & £k a9 AL B 5250 3h 4 4R 2015;
R, Au P B 25K F AR 2019; 42: 760-765 [DOL: 10.3969/ 23: 4045 [DOI: 10.3969//j.issn.1005-4847.2015.01.008]
jissn.1006-2157.2019.09.010] 54 AW, WA, THH, AT, BEE, Xk, AE, HX
49 AR, FRRA, A, X UR, HRE, e, 2R, RiE4 W, KA. B REANE T B ERAGR G IR E F A
B F i I AR EAL A R I v Sk L AR B e e L &, P BB R E 2013; 19: 509-513 [DOI: 10.3969/
Kb . #ERAE AP E 25 ILARAL 2020; 22: 3900-3905 j-issn.1006-7108.2013.05.019]
[DOI: 1011842/ wst.20200108009] 55 MRS, TR E, FRBR, BN, RBEIE, B, Rk, 3R E,
50 Rk, EEmW, MNEBE, AR, T, Lika AR HEShiE, ) . MRS Ak f Ty IR A R KR iFE2. PATF £
K AR Sk Wdm e Ekthsh h S Ao B oAl X & G Rk oy i, FEER. PREGH . b7 ¥ E %K FFR 2002 25: 1720
AR, WP EERZ% 2021; 32: 2046-2048 [DOI: 10.3969/ [DOL: 10.3321/j.iss1:1006-2157.2002.04.007]
j-iss1.1008-0805.2021.08.76] 56 Ak, BRI IARIEREMR e RRAFR. vl F B
51 R&k, EEm, MR, B, I3, Fiba AR Ak 2005; 23: 21-22 [DOL: 10.3969/j.issn.1000-3649.2005.06.012]
KA FAR R G A= B R, P 4P B 25 5:7] 2019; 37: 915-918 57  Tella SH, Gallagher JC. Prevention and treatment of
[DOI: 10.13193/j.issn.1673-7717.2019.04.034] postmenopausal osteoporosis. | Steroid Biochem Mol Biol 2014;
52 R, BoE R, BOKIR, AR TR, TR, AR, XL, ks, R 142: 155-170 [PMID: 24176761 DOIL: 10.1016/j.jsbmb.2013.09.008]

A Gt RALR w14 RALR

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569  © 2022 Baishideng Publishing Group Inc.
All rights reserved.

L4 ‘ﬁ!iﬁ °

»

Etraheparc complications of mtabofic it fy e dewe

AR SN PENF A
IS R

£ monwe SAZ IER ATH WME 8 €

TR SRR gm0 (ARG I R A RE ) O B IR AR Hh RA HE R AT

AT RCH A BB, AN T E A A ORI TR A E, PTE T IR SR A ) DU A e B R
B CARUARDGHE TV RN F AE ) 43 SR AR . 14559808, 70 A BT AR S i 1 s B o1 3
FRERF IR G ., AR RS AL ARG YT &, B WA AR 22 R0 o) 1A 2 ARBAR DG g B 14
i AN I I8 o2 2 JTE T A ) AR 25 S A 5 ARAAH DG I 7 M I A0 9 0. 5-18 T R %18, 43 Al AR AR D%
JUE 7 A FFE 90 RORE S LA S RGUBIR ARG, RONTE AR R i AR AR MR 52
BR HABA RN PRI AN EMAFLDBF AL N 01 2 2] iS5,

ERTVART, W%, BSORX. FhE i 1887c, nliRiEI HEES T E, WOliEm. 1455 & Hik022-
23332390(KAT H A2 i),

Reishidenge ~ WCJD | https:/ /www.wjgnet.com 700 2022-08-28 | Volume 30 | Issue 16 |



ARV & 51 i i

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

DOI: 10.11569/wcjd.v30.i16.701

BRI SBIZRTE 20226E8528H; 30(16): 701-709

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

W JRAF R CLINICAL RESEARCH

NLRC5%

TbkEn, TR, KKtA, A8 W

HEHESBEZRENKR

BRI, 225 L F IR E E IR A1 B 4855 312000

TR, A, BB, BE, i P ESXFEWES —ER

M 310006

AT B

RARR, (EREI, AR DO ST IPBEY 2 RNEIDE

ESWH: 554 RHFALFHT A, No. 81673745, dHiEEH T
A AR, No. 2020R C025.

R RS H: 2000, JUBEOTAIN SREDRIERTN BHLL
B REREW . IPRESRIEHRASKRIG, BTSN, REBROMAER
DRSPS, IR NEBIAIERBESTN.

BHEE: &5, B, 203, 310006, FHTRFINDLBXOREE54S,
L PEASIWEE—EFDEAERL huangxuan1976@163.com

WRSEIRE: 2022-05-20
BOBH: 2022-06-23
BESSEHR: 2022-08-18
FELRHHAREIHE: 2022-08-28

Relationship between NLRC5 gene
polymorphisms and gastric cancer
susceptibility

Dong-Qiong Ni, Hui-Cheng Tan, Xin-Yi Zhang, Huan Shao, Xuan
Huang

Dong-Qiong Ni, Department of Gastroenterology, Affiliated
Hospital of Shaoxing University, Shaoxing 312000, Zhejiang Province,
China

Hui-Cheng Tan, Xin-Yi Zhang, Huan Shao, Xuan Huang,
Department of Gastroenterology, The First Affiliated Hospital,
Zhejiang Chinese Medical University, Hangzhou 310006, Zhejiang
Province, China

Supported by: National Natural Science Foundation of China,
No. 81673745, Zhejiang Medical and Health Science and Technology
Project, No. 2020RC025.

Corresponding author: Xuan Huang, PhD, Doctor, Professor,
Department of Gastroenterology, The First Affiliated Hospital, Zhejiang
Chinese Medical University, No. 54 Youdian Road, Hangzhou 310006,
Zhejiang Province, China. huangxuan1976@163.com

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

701

Received: 2022-05-20
Revised: 2022-06-23
Accepted: 2022-08-18
Published online: 2022-08-28

Abstract

BACKGROUND

The NF-xB signaling pathway exerts a synergistic effect on
gastric carcinogenesis. NLRC5 is an upstream regulator of
the NFxB signaling pathway, which is closely related to
gastric carcinogenesis. Since NLRC5 expression is different
among gastric cancer patients, we speculated that it might
be related to NLRC5 gene polymorphisms. We explored
the associations between NLRC5 gene polymorphism and
gastric carcinogenesis through gene sequencing.

AlM

To investigate the associations of the NLRC5 rs56315364
and rs289726 gene polymorphisms with gastric cancer
susceptibility and prognosis.

METHODS

A total of 75 gastric cancer patients and 59 healthy
volunteers (age- and sex-matched) were enrolled in the
study from September 2014 to October 2016. The NLRC5
rs56315364 and rs289726 genotypes were determined by
first-generation sequencing of PCR products. Sequencing
products were analyzed using MegAlign and Chromas
24.3 software. Differences in NLRC5 gene polymorphisms
between patients with gastric cancer and healthy volunteers
were identified to investigate the relationship between
NLRC5 gene polymorphisms and the prognosis of gastric
cancer.

RESULTS

The NLRC5 rs56315364 CC genotype increased the risk
of gastric cancer [odds ratio (OR) = 7.06, 95% confidence
interval (CI): 2.81-17.72], as did the rs289726 TC and CC

2022-08-28 | Volume 30 | Issue 16 |
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genotypes (OR = 11.04, 95%CI: 4.29-28.43; OR = 4.77,
95%Cl: 1.57-14.48, respectively). There was no significant
difference in the genotype frequency of NLRC5 rs56315364
and 15289726 between the Helicobacter pylori (H. pylori)-
negative group and the H. pylori-positive group (P >
0.05). Survival analysis showed that the NLRC5 rs289726
genotype was correlated with the prognosis of gastric
cancer (P < 0.05), and the NLRC5 15289726 CC genotype
was associated with the worst prognosis. Multivariate
Cox regression analysis showed that age and tumor-node-
metastasis (TNM) stage were correlated with the prognosis
of gastric cancer patients (P < 0.05)

CONCLUSION

The NLRC5 rs56315364 CC and rs289726 TC genotypes
significantly increase the risk of gastric cancer. Older age
and higher TNM stage are associated with the worse
prognosis of patients with gastric cancer. The prognosis of
gastric cancer patients with NLRC5 15289726 CC genotype
is the worst.

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

NF-kBfE 5 @& A § R L ARMEAER, W
NLRCSHEA XL L#HRF, 5 R X A Emimx.
@ ENLRCSETRE B J& &4 P oy LA KRR, Tih
NLRCSHH % AMA &, KA1 K B0 5 ko R
NLRCSA R % 5MH 5 FRe £ 4.

V=14

IIINLRCSAE 2 55 % )RR F & EH R
VP

TiE

% JA2014-09/2016-10% 2 E 25 K F W& % —E
% B % B 7510 An B B4 R A BES 945 (5 #4 Fe bk 7
I B )4 A AT 5 At %, SRAPCR = #y— Rl 5 ik A
NLRC5rs5631536447rs289726 3 B A&, il 5 7= 4 5K R
MegAlignfeChromas 2.4. 334847547, LA & &
F ol RABEINLRCSAH % &M 5 F & & H U5 09
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#R

NLRC5rs56315364 CCH B A3 m B 5 & A K :(OR
= 7.06, 95%CI: 2.81-17.72), rs289726TC. CCH B #!3%
I B 9 K 97 R (OR = 11.04, 95%CI: 4.29-28.43; OR =
477, 95%CI = 1.57-14.48), FL i IV 5ZAT ] (Helicobacter
pylori, H. pylori)[f A= FRPELLE T 2. 2% % F(P>0.05).
& B oA 4 R 2 ANLRC5rs280726 4 B A 5 B TR
J& A %X(P<0.05), HCCA B A 49 § & &4 75 Rk £.
COX % B & =2 oA R ILFATNMY A5 § 5 &
FH G B2 +8 % (P<0.05).

21t

NLRC5rs56315364CC# B A #=NLRC5rs289726 TC A
B A3 e B S 0 KR R, AR K . TNM &AL
2, BEEBETUSHZ, NLRCS rs2897264% CCHAL B
A F BTG R E.

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

FBEE: NLRCS; 2ERZGIM: B, WM BHE: Ilg

IR E: NLRCS# LA L AENF-kBEZFi@%, 5§
W R AEARE, AMH S RAH. FEFEEE P
NLRCS|RARE, HAKH %515 §fEfed 1 EAF A48
% B 6 5 BB R B TS Bk,

STRSRR: (RARIR, B, KNG, AR, BS. NLRCSERZ SIS EE
SRMEIRZ. BRIV ZT 2022; 30(16): 701-709

URL: https://www.wjgnet.com/1009-3079/full/v30/i16/701.htm
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0 3I5

T 2 B 0 e R ML IX, R S AT A e R 1
AL, FETEABALE AT A, 1™ S i nt
B R RIS A e 4B 2, 22 MR B DR 31 M 4% [R]
FALA O, Hrh IR R A HE A Ay T R AT
W (Helicobacter pylori, H. pylorr) BB 5 BG4S, M
MRS 7N BE A . T, &l RE S8R & AR
155 K F -« B(nuclear factor kappa-light-chain-
enhancer of activated B cells, NF-xB){5 5 1@ 1 /& 41 g N
BRI T, FENRI) G S, ARG 5E, i 1)
R A T TR B AR FY, A S RE AN R 1) 6 &R A
IVERI 2 B2 RIE. RS & S5 MR KR &
CARDZ#438-5(NLRC family, CARD domin containing
5, NLRCS) W LAFE B, BiEmaRm. Be. T

e EHUE. SSEWE . B0 5 IR A 2 v IR o
Iz 2RO B R A 518 R UIAR G, B
2022-08-28 | Volume 30 | Issue 16 |



RFRIR, 5. NLRCSERZDMSBBZRBIMIAR

® 1 ARNRO—RER

BREEEN%) BRYBAZN(%) 7 P
=5 39(52.0) 30(50.8) 0.18 0.90
s %8 36(48.0) 29(49.2)
S (mean = SD)(Z) 64.76 +9.99 62.05 +9.02 0.11
. . B 37(49.3) 30(50.8) 0.03 0.86
C L FRIE 38(50.7) 29(49.2)
157 8(10.7) = = =
TNMANE I 23(30.7) - = =
” 1IIHA 39(52.0) = = =
IVHS 5(6.6) - _ _
Iwaiid 43(57.3) - - -
MEE =y 27(36.0) = _ _
[=vaitd 5(6.7) - = =
S 2] 17(22.7) - - -
BPRBERN FEE] 58(77.3) - - -
AR TI/1HR 10(13.3) - - =
TI/IVER 65(86.7) - - =
HIDHEEIRR 48(64.0) = = -
HIHTANERS 5(6.7) = - _
ANEHTT 29(38.7) = - -
BIESER T ey i -

RIH. pyloril& G B R EANMDJ5, 72 A 1) 28 1 40 i P57
N[ 98 PR AL R -F-o(tumor necrosis factor-o, TNF-or)Fll
40 ]/ -1 (interleukin-1, TL-1)]7] LUBGENF-kBfS
SiEE, SR TR PR B, B R
A RAE W R TS, HANLRC5NF-« BIE 5 8 K 1)
AT, 25 1HENF-«BfE 5@ . (/2 HFINLRCS
76 B AR B ORI, NLRCSTEANH B BE 2
(B RIBAE, 72.2%M) B B FHFNLRCSFR L FH M, 1M
27.8%RIEMIME, I H 5 B B FH I TNM IR E
R AT KRR

HIZHTR % &M (single nucleotide polymorphism,
SNP)j&—HEE T RER A KPR F 2 A 1F
N AR AEFR L, SNPHENFH F50% (ks 4l e 47, It
R IR0 5 L. 5T RIXPG. ERCCI,
LIG3JE[K 2 2514 nl RERZ I B 8 A% U NLRCS
1E B i (B 2 [RIFRIA AR, FRATTHENI 7T B8 SNLRCS%E
ZAMEA R, AR TT R i 0T B 7 2%, B AL
NLRC5rs56315364F1rs2897263 [K £ 234 55 B i 5 8k
YEIETIES S

1 SRIASEA
1.1 A AR TE N0 6 2 3 1H 7541 e 5o JEZH 591491
BAR— ORI LR 1, s 7 4 51 A 8 DL IC (P>0.05).
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FArTad i HEAh B U7 1) 5 RS B e e AR AR TR,
BE VIS (] 222019-12-31, AEAER 2 A FRZ Hilg %
W8 U 5 TR IS 1) 5507 AN [) R A O A 2 Ta] R B T
P AL A](34.44 4+ 16.39) mo, FEFET HHALE R K
1E B B EIET-46 N (61.3%), 1E1H29 N(38.7%). A
FLEA I WL B2 25 K 52 B 8 28— R Pe A B 25 01 2> (it
7H(2020-K-199-01).

NNBRHERHRBR AR AE: o3 B 2 T B2 245 K 5%
Bt Je8 58 — 2% £ 2014-09/2017-10 4 18] 26 F AR ) e i 973 2
W28 B H— R R S n . HERRbRAE: (D)FE
A B B BV B R TR R, RS AL B
I (systemic lupus erythematosus, SLE). ZEXEITT
%% (rheumatoid arthritis, RA) 2$JE M4 (inflammatory
bowel disease, IBD)F; Q)HERA B 5 L EFE; (3)
HERR T FARIGIT AT G AT ST I B

X REZH D [ BEAT B Bk 25 g e Ak AN, BR
H. pylorilEGANEFABTH B 5. HEBRARAE: HEBRIL
floC S B HEE S RS ORI A . T I
JE BRI SER R S, T MR R . B S
PESIR « RAEVEII S AL Gl S 5.
1.2 77
1.2.1 MERABARBAR M ATAE: BRI MLREE AR
R AR TR AT 4028, BRI RN b
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R 2 BEESERNBENRCGCERSTMHERER

HR# GC4H(%) XHIRLE (%) OR(95%Cl) P

rsb6315364

TT 10(13.3) 24(40.7) 1.0 -

TC 15(20) 18(30.5) 2.00(0.73-5.47) 0.18

cC 50(66.7) 17(28.8) 7.06(2.81-17.72) 0.00

rs289726

TT 8(10.6) 30(50.8) 1.0 =

TC 53(70.7) 18(30.5) 11.04(4.29-28.43) 0.00

cC 14(18.6) 11(18.7) 4.77(1.567-14.48) 0.006
*P<0.05SNIRALLER.

JE 0T E BE IR IE R B . A2 TS IR O 4 e B S b
RS S I K F [ bR 47 e B A4 (Union Internationale
Contre le Cancer, UICC)JHGHT B FETNM 73 b i i3k
AT PEAL.

1.2.2 A H 5 A: KHGene]ET FFPE DNA Purification
KitgE AT HE L, A0 SR =i 42 B 3t B 5 3547, PCR
St K Primer Premier 6.0% {347, 5
YR HIN R JE B A LAY LR (L) B0
HIRA AT AR, HHITPCRY M, rs56315364
M5 NGGAGAGGTGGAGGTTGCACCGC
TATCAGCACATCATACCTT, ¥ K & ~H447bp,
152897265 W7 5 NGGACTACTGAAGGCTCGATT
CGAGGCCATCACTGTACCTCAT, 414K J&F 9422 bbp.
PCR&S W5, A5 uldhAT LK /4T, FIRPCRy AT
LA TRE(C ) B A BR 2 =) AT — AR, e
YR FiMegAlignflIChromas 2.4.3%84-1E47 4341, FI AT
EEST B 713045 SNPA s R 6 [R 7.

SitF A Gt o HTESPSS 19.084F i 5E i,
PAP<0.05 N BAT Giit 28 . R A X NLRCS 3
PRI 1) 7 A1 22 5 64T 70 M SR —JcLogisticlal )47y
Mok S R B s AR PR 22 L #5 Le (o d s ratio,
OR) }95% 1] {5 [X [f](confidence intervals, CI), SRFE /R~
NLRC5#5: K Y 5 15 98 s AU FRIAH DG 74, NLRCS
K 2 A1 5 B e 835 P51 5 2 R H Log-Rank i 46
FiKaplan-Meier =17 £ 4T 518 2 70 A, [RIES R A
COX[El AT 2 R Z 4 #T.

2 $R

2.1 AE0 A2 R LEL. EL.

2.2 NLRCS5A B % & HAbm] 5347 45 R NLRC5rs56315364
frirh, B TTH Y (5 1041(13.3%), TCHEF A K
15151(20%), CCHEHEIAY 175041(66.7%). RTHRLATT. TC.
CCIEPKI I 73 51~ 24151 (40.7%) 18451(30.5%) F117451
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(28.8%). STTHREAA L, CCHRRAIIE N B I & A
[%(OR = 7.06, 95%CI = 2.81-17.72, P = 0.00), M TCH:XA
TTC IR 72 5 (OR = 2.00, 95%CI = 0.73-5.47, P = 0.18) .
NLRC5rs28972607 i rh, B 2L TTHE R A (5 8451)(10.6%),
TCHE A 55341(70.7%), CCHEKI Y 5 14451(18.6%). %
HERZHTT. TC. TCH:E AN 43 57]3041(50.8%) 184
(30.5%)A11141(18.7%). STTHIAHLL, TC. CCHERIFL AT LA
B0 R R AU (OR = 11.04, 95%CI = 4.29-28.43; OR
=4.77,95%CI = 1.57-14.48)(#2).

2.3 NLRCSHA R % &M AH. pylori B33t § #& ¢4
A e B EERH pyloriBATEARH pyloriFH A H
NLRC5rs56315364H1rs289726 )35 R B2 G i 3 72
S =1.71,P=043; * = 0.79, P = 0.66). TEXHRLLHH.
pylorfHTE A, pyloriff 12 NLR C5rs56315364 41
15289726/ LRI AR To i 3 2 5 (p” = 043, P = 0.81; 1
=259, P=0.27)(%3).

24 NLRCSAH S AMEFRELMEN AR R
FiKaplan-Meier 447 i1 2 73l X NLR C5rs56315364 .
NLRC5rs289726 1) ] 3 K Y 15 g J 5 EAT 2R A7 70 BT
NLRC5rs563 15364/ [F] 35 K1 84 (1) 15 g F 5 AR A7 2 TG RH S
7 7)(Log Rank 2 = 0.40)(I&13). NLRC5rs289726/4 [A] 3 [A]
TR B e BB A A7 AT A(E B3 2 57 (Log Rank 2 = 0.009),
NLRCS5 rs289726 H HILCCHE K 84 15 i 1535 1) 13 i e 22 (]
4). Cox[FlHZ K Z s R R, SR FITNM 7 5 B
Pt BB T 5525 AHDE(P = 0.00, P = 0.026)(F4).

3 111E

NLRCSTE S R ARG S G 8 B 2 Hh R4 BB IAE A,
Z 51 | EMHCE K FRIAH [ EMHCHUE IR £
AR RIA, 25 RENF«BlE 5@, [FNfE
S R AU 55 00 9% S N2 NLRCSAJ BABEITK K
HEY), B SIKKo/IKK BN 0| R b 57 iz
NF-xBf5 50!, 1 70 /"N LR CS%5 5 M i RE i (i
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xR 3 BEEZDH pylorPBIEBSH. pylonBRIEENIRCSERZ NI RE S

HER H. pylorBBIE(%) H. pylorlBRIE(%) 27 P OR(95%Cl)
rsb6315364
TT 6(16.2) 4(10.5) 1.0
TC 9(24.3) 6(15.8) 171 043 1.00(0.20-5.12)
— cC 22(59.5) 28(73.7) 0.52(0.13-2.09)
= rs289726
TT 3(8.1) 5(13.2) 1.0
TC 26(70.3) 27(71.1) 079 066 1.61(0.35-7.41)
cC 8(21.6) 6(15.7) 2.22(0.38-13.18)
rsb6315364
TT 11(36.7) 13(44.8) 1.0
TC 10(33.3) 8(27.6) 043 0.81 1.48(0.43-5.05)
— 9(30.0) 8(27.6) 1.33(0.38-4.62)
e rs289726
TT 14(46.7) 16(55.2) 1.0
TC 10(33.3) 8(27.6) 259 027 1.43(0.44-4.62)
cC 6(20.0) 5(17.2) 1.37(0.34-5.49)
*P<0.055 BB E H. pylorBBIELEELEL. H. pylor: W WEME.
x4 FNBEESTERRNZTECox@FDHT
PR B SE Wald HR(95%CI) P
S 0.077 0.021 13.047 1.08(1.04-1.13) 0.00
M43l
T - - - 1.00 =
S -0.256 0.32 0.63 0.77(0.41-1.46) 0.43
TNMZDEE
TNM I /115 - - - 1.00 =
TNMII/IVER 0.74 0.33 5.16 2.12(1.11-4.07) 0.023
BEBERAL
B - = = 1.00 =
B 0.34 0.37 0.85 1.41(0.68-2.92) 0.36
MRE
[Fa)id - - - 1.00 0.67
malyg¥id -0.32 0.35 0.81 0.73(0.36-1.46) 0.37
[=Vaiid -0.081 0.64 0.016 0.92(0.26-3.24) 0.90
HAT IR T R 0.015 0.33 0.002 1.02(0.54—1.92) 0.96
rsb6315364
T = = = 1.00 =
TC 0.39 0.40 0.12 1.15(0.53-2.49) 0.73
cC 0.15 0.54 0.034 0.91(0.32-2.61) 0.86
rs289726
T = = = 1.00 0.008
TC -0.15 0.49 0.093 0.86(0.33-2.25) 0.76
cC 1.02 0.57 3.20 2.77(0.91-8.47) 0.073

HENF«BfE 585, HifFH M #EE TNF-ofIIL-65%

j$[15].
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1 NLRC5 rs56315364 REVIBEREN=MERBTERE, TCERE, CCERRY).

,:4_:|

‘ ‘\ \‘ [ ] | | | |
1 | \ | | | I\
JEARBE SRR A \ ERERRAR

“ [
| ||
( | \ J [
Y| W LA A

) I

\ adtatfalrcdhad
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2 NLRC5 rs289726( I RINMIBER TN =MERZTCERE, TTERE, CCERR).

AT 78 R INLRC 515289723 518 14 42 P F o ¢ Fg P JRy
B0 9 S IE I B VIR OG, AR A/ASE R BY 5108
PEAF R 96 R RS, S AANLRCS 1527194 H1rs28974 75
A1 5 45 B M IR 1 R A S-FUAST TS M
KU MNLRCSHE R 2 31 5 B I R A T HlIE.
H. pylori' 3808 i K A EANLEIAH, RIS
NBHH, pylorifa¥)es KA B, XA SNLRCSH: A
Z AV IR, AT FUE IR X BT 7T, R TNLRCS
FERNZAME B 5 B L H pylorilBGRAHE B 2 (8]
[l %, FATR Blrs56315364Frs289726 5 K £ 251 5
B i oy S [RIAAAE B AH O, 1s56315364 CCHE[AI Y
Hrs289726 TC M CCHERI AL 1 Jas (1) 5 Jod IRV 1S DA 5%
(P<0.05).

L&A AR IINF-«BS 5% 2 5H. pylori
KA B R AR — BRI 4 B ORTEH, pylori#
o5, BEENLRCS/KET s, JEH S B %E’JFEE%'%E
AR 5T 55 43 S B e S R Ry
BSIWFIEL pylori RIS YL 5% F 2 i (THP-1 40 )
J&, S8R RIINLRCSRIE & N 2w 5", (H 28
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PRI, ATV TH. pylordfAYERIH. pylori BT B
Je FRE Hrs563 15364 F1rs289726 I FE R RUATR, 45 IR
XML HISE R 2 S SH, pylori&GAE B KA+
T FEEH@P>0.05). X 58AVERTIRIAR, FTEEZ
H. pyloril& G4 7 FNLRCS [ HAhAL fURAERAE. R,
AT e FE E it — 25 A BINLRCS I HAh LA i R R %
SMWSH pylorl &Y [RIFIR R, HIGI AR,
Kb — PR RENLRCS R Z B SH, pylori By KA.

pylorifISE B A Gy I R AR

B EH WG S ZMEREVIMER, E,
R EBAL. TNMZF A iR K/ BRI E 5%
RUL. HER2FIEZEL AW R #ATHEG WG K
P, rs289726 5K 2 A5 B A B TS W3 AH G
(P<0.05), TCH: A B i) B o 2B AR5 AR A7 AL T T2 A
RIMCCREM K FH K. COXFIHZHEM TR E
N, SRR . TNMZM Fors289726 TCHE R B b5 B i £ 3 Tl
J& AHR(P<0.05).

AT B AR T LA A NLRCS N 2 451
5 B ARSI AL, FRATTZNN B e R RO X RN
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1.0 - rs56315364
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0.8 1 L
i
0.6 =
1@
by ]
=
%04 ] ‘
4+
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3 NLRC5rs56315364 5 BREFGHVAETSHRLZ.

AT RTRRER
15289726
1.0 —m CC
_m TC
™
— CCHk
— TC-fiH%k
0.8 T
1= 0.6
R
Rl
H
= 0.4
Bk
0.2+
0.0
T T T T
0 20 40 60
Time (mo)

DOTI: 10.11569/wcjd.v30.i16.701 Copyright ©The Author(s) 2022.

B 4 NLRC5rs289726 5 BEFGHVETSHNL.

FEXT P K ZHHTHEFE, RIINLRC5rs56315364CCHEX]
T FIrs289726TC CCHREPR YLK 2 A ME 5 B I A R
S 6. 2488, A A AE— 28 R IR (DA ST
MFEA A 2, SRR B B A R A2k A
[ —ANEEPE, HX RER, A REARR BN ANHE, FEY K
FEA R, ISR B AN R b X f B e 8 A R et
FTRIR L ()FRAT T T B i 2 3 ROt HR A A A s BN
FRORTEAWS . MR SEIE O A B 2R, JRA X7
XIS S S R AR IR B IR s T . A
R BRSSO RIHTRE. BN SEE N

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

707

RFRIR, 5. NLRCSERZDMSBBZRBIMIAR

R AR EE N R, AR ARSI R,
JIT VA S5 A RO 0 T 03 L PR 2 th 7 i 4T UL .

4 g
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Abstract

BACKGROUND

Early identification of hyperlipidemic acute pancreatitis
(HLAP) patients at risk of developing potentially lethal
complications is of great clinical significance. Studies have
suggested that the bedside index for in acute pancreatitis
(BISAP) score is associated with adverse outcomes.

AlM
To assess the accuracy of BISAP score as a prognostic
marker for severity of HLAP.

METHODS

A systematic search of main computerized databases
was performed to identify eligible cohort studies on the
predictive value of BISAP score for severity of HLAP. The
STATA software and Meta-disc software were applied to
carry out the meta-analysis.

RESULTS

Ten studies (n = 1591) were included. The overall
sensitivity and specificity of BISAP score = 3 for predicting
mortality in HLAP were 0.85 (95% confidence interval [CI]:
0.65-0.96) and 0.86 (95%CI: 0.82-0.88), respectively; the area
under the curve (AUC) was 0.937, and the diagnostic odds
ratio (DOR) was 42.00 (95%ClI: 12.86-139.12). Regarding
the increase of BISAP score for prediction of severe acute
pancreatitis (SAP), the pooled sensitivity was 0.69 (95%CI:
0.61-0.76), and the specificity was 0.82 (95%CIL: 0.78-0.85),
with AUC and DOR being 0.900 and 18.47 (95%Cl: 6.82-
42.03), respectively. The pooled sensitivity, specificity, and
DOR for prediction of moderately severe acute pancreatitis
(MASP) + SAP were 0.54 (95%CI: 0.50-0.63), 0.91 (95%CL:
0.89-0.93), and 15.55 (95%Cl: 6.91-34.99), respectively; the
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AUC was 0.724. BISAP score was superior to APACH I
and Ranson score in predicting the severity of HLAP.

CONCLUSION

BISAP score is a reliable tool to identify the severity of
HLAP, but it has a suboptimal sensitivity for predicting SAP
and SAP + MSAP.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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PP G FHE . AN SCHF AL iy FE SVERAR 28 (severe
acute pancreatitis, SAP)FIIEL % (5t HLAP A& AP™H
PEIE L.

1.4 ASARK &S A EEEFEIET:. SAP,
i EURE SRR 28 (moderately severe acute pancreatitis,
MSAP)+SAP, SAPXMSAPE X 201 24E 45 2% Kbk
HE, AR AR A M eta ) BT WL EZ R B, TN
JRAEWT T R IXBIS APVF 73 2 WrH L A PF™ 5 4 (1) Hi 4.
BISAPIE FHE K SAPHI o Hb MR 4 78 il it B2k

“hypertriglyceridemic”

in acute pancreatitis”

(=t

15
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EIEE2F Ao
1.5 32 ARSCANNIN B SRIE T OO RIIBEAL, AT
I A

it A Meta s H7 K F STATA(version 12.1)+
Meta-disc(version 1.4)8 4 H R B E0E 5 (1-55 7
P BB FISpearmantl K 25 A IF 20 TAER:
fif(summary receiver operating characteristic, SROC) R
e “JHEDIRY RAIBE RN, 29r>0.6, P<0.05EY
sROCHIZR 52 “JH IR B B 2808558 FH P VR AG
FEBME R, 297>50%, Ui HHHF7E 101 =l B (B A8 32
FHWAH 53 B R ) St o P PR DR U, BBURR A 3 AT 4R ) &6
AN AT AT BN BIE T 5 Wi A SC TS HE T LAV AE Y
SRR, B FEARE . BISAPYE S 1 FHE |
SAPH) & H . ARSCMELL s, #7P<0.057% &7 57 it
B RO [ BT LW T BE ML RN AR R, S 5T PR 7T
JHI ] 7 255 S A5 2R G = 1 Y SRV Al 5 3% i £

2 BR

2.1 LA & AR TR B 1145 50R. 295 S5 A4
FURH S IR ) S SOk R A HE DG 4 SC1 TR, 40 SCRRAR
P T A2 LR Qi AT Yan g S5 I 5 e BE M T
F, 5 1053 SCHRAN A A Meta 7 Hr(E D).

2.2 FER AR AMeta/ TINS5 838, B KRR
326N, H/MEARES2N, BBt gT, 4k
I, Hrh B 101641, 221575 N, SCHR A I 18] 25
F%: 2015-2020. 65% L EBISAPIEAMIG FUE =34y, 4531k
FHUE<247. 105 SCHRAPI™ B2 B 77 G20 1 24F P RF 22K
WIHRAE", SEIRF OISR T SAP, 3RH LT, Sk E
MSAP+SAP, # NBUBE: 73BT KA 36 % 3 i fa B B AR
RIBEHFITERD).

2.3 i RIEQUADAS-2M I NI 5047 it B 1A,
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® 1 PHARIBEN—RER

E—EZ/ YIEHSSE  BSAPE SAPH!
s P38/ e wome e WE AR ﬁ/.fftj HAPHIE Y NPT Y
Qiuzs"", TG>11.3 mmol/LB{TG >5.65-11.3 2012[4F=AHx
O 129(76/53) 57.0+17.3 1 SAP 20(16%) _
2015 A * rmol/LAKEL BT HEREHERER P
YangZ'"?, MAP+SAP. TG>11.3 mmol/LB{TG >5.65-11.3 2013ENERRIR
Ol 326(184/142) 44 3 —(<20%)
2016 - = MmO/ B EAEE  dsterg™
=T TG > 11.3 mmol/LE{TG >5.65-11.3 2013FPERIR
O 157(106/51) = 3 SAP 51(32%)
2019 E: MmOl (I B, BRI st
2012145~
LEE" 2019 @ORL  238(167/71) 39.76 +9.83 2 SAP 60(256%) TG > 11.3 mmol/LF-HBREMDERR giz =5
7I\/|
PINES", TG>11.3 mmolLE{TG >5.65-11.3 201 2\I4F=K
Dt 115(83/32)  404+10.2 3 SAP 14(<20% _
2019 L < (<20%) I molLMT D, EHRERE AR
MR=E" MAP-+SAP. TG>11.3mmolLTTG>5.65-113 2013FENERR
O 82(53/29) 57.62+1673 3 —(<20%)
2020 it * S S20%) oL, B EAORE i
RS TG>11.3mMmolLB{TG>5.65-11.3 2013FEEE
CfiE  101(73/28) = 3 SAP 28(27%) _
2020 A < mmol/L{ESLEENT, BHBREMIERE fRISIERD
[RE="" MAP+SAP. TG > 11.3mmolLE8{TG >5.65-11.3  2013FPEER
Ot 16093/67) 4582+1352 3 —(<20%)
2020 * o= b mmol/L{ESEENT, BRBREMIRE IRISIEm
FBHEL, TG>11.3mMmol/LE{TG>5.65-11.3 2013FEPEHEE
CfiE  116(67/49) 23-94 3 MAP+SAP  —(<20%)
2020 A + S2%) i mo/LMLS R, SRR i
NieZ5 29 TG>11.0 mmolLZXTG >5.65-11.0 2012I4F=K
O 167(114/63) = 3 MAP+SAP  —(<20%) _ _
2020 A * = rmol/LAKELEETT, BHBREHIERR I
AP: BIMERIRY: SAP: EERIERIRYS; MSAP: CEERILERIRYS TG: ENB=IE; HLAP: SISIMEMBIERIRY: — RRZCIHRIZBUILEIE.

T XU i i

Li%% 2019 @ @ @ @ L JE _JE J
Nie%2020 | @ (@ | 2 | @& ® ® o
Qiu%2015 ® | 2 z | & ®  ® &
YangZ2016 | @ | 2 | 2 | @ ® e &
R0 @& | @ |2 | @ ® OO
b0 | @ | @ | 2 | @ ® oo
R || @7 | @ ® ® e
HFICHTEE2019 L Ak I J L AL JK
IkES2020 | @D | @ | 2 | @ L I JE J
BokfE%2019 (@ | @ |2 (@ ® O e
® XK 2 KHE @ FRE

DOI: 10.11569/wcjd.v30.i16.710 Copyright ©The Author(s) 2022.

2 MARRRERITNSCES.
S8 TN NHIE T 2 SCRR VAN ZER, (HARER /R AR AL
T A S bn it 2 SR A B V2 B AP R R O
DA R S0 o (E2).

2.4 FREAR BEMN: AIFSAP. BT
MSAP+SAPIsROCHIZA R “BEAR” , REESEXTEL
55145 5 B ) BRI Spearman tH < 28053 5 e = 0.700(P
=0.188). r=0.5002 = 0.667). r=0.007=1.00), HETA
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TEAEBIE RN, N R GGHT 7 AT & JF N . 16 FE4E
T-. SAP. MSAP+SAPHN & P E I >50%, M
FUIRAAAE AR A R, R FH BE AL BN AR Y & 5 R0 B,
FH2H 53 Bt B At 3 4R 57 SRR
2.5 Metap #7145 R BISAPIFTHE TRINS APHI A FHA
JEME RESEYE. BHYERUSA L (positive likelihood rations,
PLR). FHPERIZREE(negative likelihood ration, NLR)%>
517M0.69(95%CI: 0.61-0.76)~ 0.82(95%CI: 0.78-0.85)-
4.54(95%CI: 2.56-8.07)« 0.36(95%CI: 0.22-0.58), &1
28 NI A (area under curve, AUC)0.900, & FE12 7 LUAE EL
(diagnostic odds ratio, DOR)18.47(95%Cl: 6.82-42.03)(32).

BISAPVES: F i Ul A6 12 1 & - BUB A . e
5. PLR. NLR%31°50.85(95%CI: 0.65-0.96)+
0.86(95%CI: 0.82-0.88). 7.19(95%CI: 3.4-15.23).
0.22(95%CI: 0.07-0.64), A FFAUC0.937, &7
DORA42.00(95%CI: 12.86-139.12)(#2).

BISAPIF/ F m FlISAP+MASP & i
B RSP PLR. NLRN0.54(95%CI: 0.50-
0.63). 0.91(95%CI: 0.89-0.93). 7.05(95%CI: 3.74-
13.32). 0.49(95%CI: 0.41-0.59), &3FAUC0.724, & If
DOR15.55(95%Cl: 6.91-34.99)(2).

BISAP/r 5APACH 1. RansoniF4)H%%: Ranson
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+R 2 LEEBISAPIESD . RansonSAPACHE 11 XHLAPF=EMAIFININME

ﬁ};? Hﬁ: UK 5= ZthELts BRI BRI

BISAPYED

SAP 5 0.900 06995%Cl:061-0.76) 0.82(95%Cl:0.78-085)  1847(95%Cl:682-4203)  4.54(95%Cl:256-807) 0.3695%Cl: 0.22—-0.58)
2% 3 0.937 085(95%Cl:065-096) 0.8695%Cl:082-088) 420095%Cl:12.86-139.12)  7.19(95%Cl: 34-1523) 0.22(95%Cl: 0.07-0.64)
MASP+SAP 5  0.724 054(95%Cl:050-063) 09195%Cl:089-093)  1555(95%Cl:691-3499)  7.05(95%Cl:3.74-1332) 0.4995%Cl: 0.41-0.59)
Ranson7)

SAP 2 - 09095%Cl:081-096) 0.77(95%Cl:0.72-082)  1083(95%Cl:580-2022)  4.2995%Cl:2.17-851) 0.24(35%Cl: 0.02—-0.70)
2% 3  0.90 08535%Cl:065-096) 0.8395%C:080-080) 1083(95%Cl:580-2022) 541(95%Cl:2.85-10.27) 0.24(95%Cl:0.11-0.55)
MASP+SAP 4 0.761 049(95%Cl:042-057) 0.88(95%Cl:084-090)  840(95%Cl: 3.39-20.80) 427(95%Cl:251-7.26)  058(95%Cl:047-0.72)
APACHE 11

SAP 2 - 067095%Cl:057-0.75) 0.7895%Cl:0.73-083)  10.83(95%Cl:580-2022)  3.1095%Cl:2.18-4.41) 0.43(35%Cl: 0.33-0.56)
% 3 0.963 092(95%Cl:0.75-099) 0.82(95%Cl:0.79-085) 4803%5%Cl: 12-62-18271) 6.17(95%Cl:3.03-12.55) 0.12(95%Cl: 0.04-0.38)
MASP+SAP 4 0.665 055(95%Cl:047-062) 0.88(95%Cl:084-091) 4803(96%Cl:12-62-18271)  5.15(95%Cl: 3.30-805) 0.51(95%Cl: 0.44—0.60)

SAP: SSIERITERIRS; MSAP: CPEAERIEARIR, BISAP: ILRRIRK SBITEARSIEE APACHE II: RIFEIESEMRERIND I ;

TEEGTH: Cl: EEXE.

P TIHL AP A& A4S APAE BUBE: 5(0.90) ka3, (HIA
APACHE 1. RansoniFor#t7i/b, KREEHITRIFE I
S FAET TN, Fe4E NAPACHE 11, 2 JYBISAPES
(F2).

2.6 BRMESHT FUEME TR Qi "I Cook sl B
B BRI (I3 R L), HOX RS SCE ] RERZ MM etash 1,
{EREANIT I, AT HERR 5 TR RAT RS R A .
2.7 LA AT MRYE A 5 Hr 45 B FE AR E(P<0.05) 1]
BEJ2 S SRR, 45 AL R WIBISAPYE S =30, Tl
HLAPIIBET- R, RN BISAPYE ) T THiISAP.
MSAP+SAPH I i Pk, #E— P AE B I Meta ) #1451
FETEIIER).

2.8 K & A+ Decks i} EXFRP>0.05), AMetaZr A
TETE R R (E4).

3171E

LRV BISAPYE /S STHLAP & 2L ™ S S T AL, 45
REIABISAPIES T+ E X HLAP A4S AP(AUC0.900)+
HET(AUC0.937) 8 B i I HERf M, JCHORFET (R UK
P£0.85. SURERE0.86, Z54 4 73 AT LU I Il S =3
1), TS APTRI  BRUB A RAE(0.69), (HE 5P M =
(0.82); iZ45 - 5YangZE . GaoZ'Metar HBISAPY
IIRT AP HES APLE RO, AFR HE T TR0 ) Uk = T
GaoZ5P2E (i BUTE0.56); IR AIMSAP+SAPH 272
FETRMANE R BUEPE0.52. BERRTE0.91. AUC0.724),
BN TBISAPW- 2 AT 3%, 1ZHIMAPA 5
2, THE SR ™ B ] 4 Hr R WIBISAP =31,
BISAPVF /3 TINHLAP A AE U T T0 57 0 1%, PF40 s T

J3aishideng®
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3 WHAARBURMEDIE. O: QiuZ; @: YangZ(™ENE: 5E
); @ Yang5 (P Ek: MSAP+SAP); @: #oHi%s; G- Lidk; ©: 14
SEEEME: SE10); @: (TRE (UE M MSAP+SAP); @: e
O): s (e PELD); 0: MRFELE P EE: MSAP+SAP); @D): 2F
Hi%; @: BUkE%E; BNie. MSAP: HELESVEEEIR S, SAP: &
SE SRR 2.

MSAP+SAP. SAPHIEHFTE, #—L i #Metadr s
Bl EE, WFR PR KPR BIBISAPYE/T A A D2 R A
I UM SR 55(0.79), (EEEA 2T B A — R #laE, Aok
ARG TGS,

IfifK |, BISAPYF/>. Ransoni?/>. APACHE Il &
SEAPTEE ML TAE bR, (2 H AT HLAP R A &
PER T SE AT PR3, 45 RAFE G QiuZE" K Ranson
P AHLAPK AESAPTIIN B AE, X2 NBISAPYES); T
YangZ", oM. Lig PR IIBIS APRES Tl
AR BUKAE SR I =38 % HL AP™ 4 Tl O %
Jt. AMetaZy H &K BISAPYT 73 xTHLAP & 4= SAPH Fill
e f¥, RansoniE A KU &%, (HAPACHE-1I .
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R 3 PANENWEDTER

4R THRE HILLIELL g4 TN EAR Cochrane-Q P 2
XN

=200 2 13.15(95%Cl: 3.86-44.82) - 6.62 0.01 85
<200 8 24.69(95%Cl: 12.28-49.64) 0.92 15.47 0.03 55
BISAPIGSIE

>3 6 11.80(95%Cl: 6.16-22.61) 0.83 6.67 0.15 40
<3 4 31.60(95%Cl: 18.26-54.68) 0.92 1.98 0.58 0
SAPSEL

=>20% 34.42(95%Cl: 9.69-122.35) 0.92 0.33 0.85

<20% 41.45(95%Cl: 21.76-78.98) 0.94 2.09 0.91

R MRER

SAP 5 18.47(95%Cl: 6.82-42.03) 0.9 9.15 0.06 56
MASP+SAP 5 15.55(95%Cl: 6.91-34.99) 0.72 14.28 0.06 72
T 3 42.00(95%Cl:12.86-139.12) 0.93 0.85 0.65 0

SAP: EAERIMARIRE; MSAP: (REIERILARIRY, BISAP: RIMRIRK T SIRERBIE, - RABEIESH, Cl EEXE.

Deeks I HA&]
P =007
0.05
! o W
@ T (e
®
0.1
B
® o
&
sy @
£0.15
£ \ @
i ® A
iz \\
T o2 \
A\
\
0.25 T T 1
1 10 100 1000

HtE(ELE
DOI: 10.11569/wcjd.v30.i16.710 Copyright ©The Author(s) 2022.

4 MAIFRDeeks’ BB, D: QiuZs; @: YangZ (M 4E
T); ®: Yang® (" HE: MSAP+SAP); @: #7015 O Li%; ©: {7
SR PP @: [R5 (P ENE: MSAP+SAP); @): SRARHEE:;
©: MRS (=M BET); (0: BREFSE (= E 1 MSAP+SAP); @D:
2% @: Bk ES; @Niek. MSAP: HEFEZMBEIRY; SAP: &

Ranson?P4r AN T2 /b, ARedtAT4iih &9, mxist
THITRM, feE NAPACHE 11, ¥k NBISAPVESy; Xt
MSAP+SAPT £ £ VBISAPIESY, 1HELE & BISAPLE;
15, EF IR - BISAPRE > SFHLAP™ 544 I Fii]
RS, SCHRIE T .

KRICN05E CE, JTEFF G N, HaEL R
BRI 7T SEIEQUADAS-2FRE, LR sk 78 i &
o0 S PR S BT R A6 S I S TR T AR BB RN, 4
N SCE [ RN B A] A 9. B JE 6 1058 SCE HEAT T4 4y
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AT, TVEAE S R IR NAE A T (=200451] . <2001)
SAPHHE(=20% <20%) A SCWEELE i (FET:. SAP.
SAP+MSAP). BISAPYF4- I FHUE(=34r <347), KN
FEA R 5 U RIE, SR TREAR R/ NWRE A, 2%
MR /INAT RERE R fili, A3 E0E = FIDOR, MU AR K
TR E B FEAR RN, LR Ei2 BRI 45 .

ASAR A (D) E R Metady T iHEBIS APYE 43 %
HLAPKRA ™ BV T E, MG T H; (2)105%
EFTHLAPM HE AL E A6 Bop201 24 WA 22 KbR
ML BRI LR 45—, FIF IR VLR, ) ARt T
BISAPIFSTHLAPAAESET. SAP. SAP+MSAPHITH
M @FBISAPYE 2 HE 4t Ranson P73« APACHE I
HHT R )M R A SCE NI SRR,

AR PR (D FEH B 4ok B B, ATRES
Bt TR FH AZ IR, 3% 5 B R E -5 HoAt [ AP R AS
A 9% QAN SCERIGFEA /D, B HOIEA, Aok
TRFEAR, Z O ATHETE AT 145 FIAIE; (3)A L
YN SCERAE TR B AP AE — 2625 H AT A QUADAS-2iT
4%, FRUCRSRIF ARG 2 Ahn v, DR 2 Wl 25 i
By (DA AT SB[ BRI 7S, PTREAFAE B
AT TS ZES R (S)FNBIE T D, R U5y
PrHERR QiuE " STk Jo AT RN B A 5F, T e S a8 4h
FAZ IR, #UR RMeta s M HiZ RS CEgN.

4 g

ALK WIBISAPITSr H5RansoniFr. APACHE 11 AL,
s gt a, a2 MIHLAPK AESAP. JET-Hutk
WO RGE. AR RFEAR, Z A0 TSR 74
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15 i HIURE P S P B IR 28 (hyperlipidemic acute pancreatitis,
HLAP) R HE A 5 FREAL, SRR 3 s i sk
JRAR 58 = HFE R 55 45 5 (bedside index for severity in
acute pancreatitis, BISAP)fi] ¥ 5547, H A 773 B H A& 10
U R IURE P S JERe e 8 7 1 B A4 R AR

5l

BISAPYF 7 A T Sk i 28 (7™ Bk, (EF
HLAP™ BRI Z KA 2Lt ge, s
FAAEAL

folig =
B Metas> 115 2IBISAPRE/ S THLAP™ 5 14 B TRMA7y
1H.

XL H %
10 [ N A0 UL B e AT SCHRIE 2R, A SRR N %
HEBRARUE, X455 A SCRRBEA T2 W Meta 2047

BISAPVF4 2 FMHL AP F LA FI TR, JEH 25
T AR, (E TN R SR 98 (severe acute pancreatitis,
SAP). HEE SRR % (moderately severe acute pan-
creatitis, MSAP+SAPHIURMEWIR, 5 oA H gtk
{8 FE P53 (acute physiology and chronic health evaluation II,
APACHE 1II). RansoniF/rtHbl, 456 H SR, H R T
IMHLAP;™ 1 5 BAL 3.

HBTBISAPYE/ M E TMHLAPR ZESAP. SET- I AE Sy

EEF=

BISAPIF/M A HoAth S50 25 4865 AT e x4 = 0 HLAP™
FAVERTI, RIS KA Z RO RTIETEDT 7T
ML ANREATE S

5 Z3EXE

1 Bk B R S K s A R E R, S =
BEdn et SRR K56 A F RN PRESESRLEE
2021; 30: 937-947 [DOI: 10.3760,/ cma j.issn. 1671-0282.2021.08.005]
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T, FHh 2B SR RS R, R A LR
& 2020; 28: 1223-1228 [DOL: 10.11569/ wjd.v28.124.1223]

EFF, BARSL FIER R & Hhid = B 5 T MR X
Ttk P2 E G rh. B AL A AL 4 & 2020; 28: 730-734 [DOL:
10.11569/ wcjd.v28.i15.730]

XU, ) A7, L2045 B W ST S B MR K A B M R P T AL
AEE Metas 47, P A RARA 2020; 20: 221-228 [DOI: 10.3760/ cma.
j.en115667-20190805-00067]
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Abstract

Cancer is the second leading cause of death worldwide, and
digestive system tumors remain the leading malignancy
in China, seriously endangering national health and
imposing a huge economic burden. Ferroptosis is a form of
cell death characterized by increased intracellular reduced
iron and accumulated lipid peroxide. Recent studies have
revealed that ferroptosis is closely related to the occurrence
and treatment of cancer. Therefore, this paper reviews the
studies on ferroptosis and cancer to explore the potential of
ferroptosis in the treatment of malignant tumors, especially
digestive system tumors, and to provide a new direction for
developing treatment options.
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Group Inc. All rights reserved.
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JEIE A2 5 ORBU TSR, A 7™ B N S A A i R 1Y
EEI L —, 20204F T BRAG THA 193075 3 A
B, 3100073 ANFET-Je . R AE o O 2 A F A4
R, SBYEMORAE T b JE R AR 123,91 %, T
W B R R A R G AT 2 TR
R, P R, ok B KA B S
BFET - (Ferroptosis)20124F & /X i Brent R. Stockwell#
HH, DLZH A P S 2k 2 AR AT o o S B AR R A
FRAFRTFT. AVERH AR 7 IET (regulated
cell death, RCD)J5 7. W7t WA, BRAET-Z 5490
AR BRI PR . R B D REAN A R iR &
Z P IR AR R, AR AR DT PR A AL AT A= 4002 T
RE AN BB, IR0 T A LI E — 2Rk, Rk
FET AR R I 2 AL R G RIGRTT 7 7).

1 BRIETHER

1.1 8 Se T 45 & BRI 10 B s R A N Fe i
AN R ST N (Fenton chemistry)AE il F2 3 [ H3&
s et H LS PE 4 (reactive oxygen species, ROS),
ROSTE4H A P & A5 AN i 117 B2 (polyunsaturated fatty
acids, PUFAs) R A4 ST R U ), T is i 4
W) X Re(EF e Ak A SR B B 5, & S8
JH R4 (5 T 5 A M AE T, AN AT T B IR AEIR
FURE R AE T B HRR (W 3R 3, 72 T3 %27 T n] BA
MELRNE AR SE, 2o RS 4. B, iz e
Rk = L th 5T AR 20 A 7 1D 2 3 48 . Py 7.2
BT MROSEREE, KA B3 MR %Mt (phospholipid
peroxidation, pLPO). it Jfi it X418 2 Thie 245"
1.2 $k st oA 3E AR
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1.2.1 System XC--GSH-GPX4i# 5% 735 R/ 2 FR 1Y 1]
%12 /& (glutamate/cystine antiporter, System X )&z T4
MBI I8 1, HRBESLCTALRIE AESLC3A241 &
(¥ 5 R4, A SLCTALL(LAXCT) 2 HAEAb I AE, AE
i STELAT FL PY 2 2IR -5 A P A POk 2R (1 A L 4. ok
RRAEAN M N B H o IR R, It iR 2 WIS
I H Bk (glutathione, GSH) & 1 E Akl 2 —, TIGSHZ
— b S A T AR, S 3 A R 4 B A T A
PEH, A 205 4 Dt H Ik S L g4 (glutathione
peroxidase 4, GPX4)FT L4 F 14BN 1. GPX4/2&—Fl
HE R AL JE R, eI RN B RROS,
P 20T iU AR (LOOH)IE 5 e 25 1) I o i
(L-OH), {4748 i 5 52 S AL REIUR N 45 351, GPX4H)
DIREsR 2 ) 2= S 4l i N B AR IR OSTCiEAT 218 21
TR, A& AR i S A A, e 2 5] LKA
T, 24System X 32 2], 20 UM 2 iR b, 33
GSHEHUE/D, PRI A GSHAK, BEM{EGPX4%
I, A G RPN

1.2.2 NADH-FSP1-CoQ10:i& %4 Conrad[4]BAF1Olzmann
A3 i) st 35 Rl ) 71 FIC RIS PR-C as 94 A i ik Hi
L RIAARF I 1255 S K F2(apoptosis-inducing factor
mitochondria-associated 2, AZFM2)REH, % 52 NAEGPX4
R ) P U R T T R, e B A 44 R
T30 2K 9 1 (ferroptosis suppressor protein 1, FSP1)!"".
ATFM2E IR e JH T 5L N, 90 R ILFSPLEA
NADHKH 172 B B L SR B R, BE98F FINADHK
ZER(CoQ, )it J5i N — iz B(CoQ,,-H2), 1M CoQ,-H2/&
— o M B RS BRI, Bk 2k RE U A R
JSL, TEGPXAH A AL T A gk,

1.2.3 GCHI-BH4-DHFRi# % Kraft N5 id 3t R 5
ARG S = BRI KRB 1 (GTP cyclohydrolase-1,
GCH1), KIid R EGCHII Ak RE B HIGP X4
B FTS RK BRSBTS, %8 AL T G X P4 kL
AR AR R . R 0 ST R A DY A s
(tetrahydrobiopterin, BH4) % 1 FRIERE, GCH1 Fik
REWS (e Bt IR TEBHA R & A, B HAA B f& —Fhoi 2%
PSRNG4 B B EE R, R IEZ25CoQ, ik &
B, R RAGR a3E AT DA ) 48 i g R oo 44k, 2 BEL 1k
BEETIR A F— R R B, BRGCH14M &t
FRIE 5 i (dihydrofolate reductase, DHFR){F i & Mg
(dihydrofolate, BH2) % B BH4 M JCEE A, HES1H AL
BH4FA=, [FIFE 2 B2 A0 T o R 1.

1.2.4 DHODH-CoQH2:i& % : — S35 M i & &
(dihydroorotate dehydrogenase, DHODH) /& £&Fii 4 Ay fis I
HIBE MR, 25 A AERAN N IATER.
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Mao%5 A S HI, 3 DHODHAE I /£ GP XA 3% (X1 40
i J i R 2R AR N B AR RSB T, IR TR
I, DHODHREW AL LR AR _E [K1CoQ, & S5 it A AL
FICoQH2, HEMIHIHIERIET . [KIk, KfDHODH X & Ayl
LT GXPAR) 53— ANMRIET BT .

1.3 2k 58 1= 89 5 - 7] B A 2h) )

1.3.1 kL= 554 2RIESA: B System X
D EE R R IR, FELGSHA Bk/b, 41 N GSH/K
PR BRI AR GPX4TEME, R ERIET, RERAY
NErastin. MIZ LI E(sulfasalazine)fl & frFE 8
(sorafenib). 1125i% B4 &K/ THR, @it s
GPXATE AL F45 & BEHANHIGPX4TE 1%, FE A
JEFE A B R, m&H KT, WHERASESRF
PEFIEEE H3(RAS-selective lethality protein 3, RSL3).
altretamineZ5™"7.

1.3.2 gRIu ) Al 8 IR BB T 5T 43 9 LR
JL2E: BF—I L LB % (deferoxamine, DFO) AR
BREA T, B ST N Fe2+45 &, FRRAIA N Fe2+
ACFH#|Fenton b 5 250 HfFerrostatin-1(Fer-1)
FlLiproxstatins, it #i i B Ak, kD 4n i i
ROSH R, MR IE T R A

2 PRIETHIHIADEEAIMN FIFA R R

2.1 ke 5 Ab G ae i s T IEH AN IAE T SRR A
A SR FRUTS Ik A PR 3 5 e 2 O LYY, T
SR RN A A P AN 52 s i A K R A, TRt
PR IR AN AE T2 o e IR R VR T g, H T
i PR _F A FH AR 7008 24400 K 22 256 11 T 2 175 s 240 i
HETZPO AR I AR i R IR PR 2 B ) T AR
29 A, A FRAT R ST SR ML R e AT
BRACT AR 8 I A PR P AR T A X, A SRR
SEAE A R 20 M T R o DGR M .

2o NEE PRI RS, =& — it
S RUFRIPUEIR ), KT 8 3 SR AP E i
JEVRYT 7 T RS2 B V2 O, FFRRUE SN 2 R g
YT EL AT A B AR AR, Ooko% NP HRIET &
eI Re e AE AR /N GE M s 3 I8 55 22 M bR v i
FAMMAET, TERIE T I RENS 25 BRI & = AT
YIgneEE. & EP8EE (artesunate, ART) & 1 & 2= K
G AT, A SCERAROE T 5 JE R AL HE 5 B SEHEY 1
MHEY 241 a5 55 52 240, 40 ROSAK BT,
TR B0 T4 ) 70 B8 B AR 75 T BRI A 5 O 20
MarkowitschFlTWang [ BA>** 1 43 HIRIE SEARTRE 6% i
P FUSCTANGIET JE B JE Tl 24 1) 5 4 i 4 B A Burkitt
WRER A A, WA & FR (dihydroartemisinin,
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DHAWE 75 3 AT A [FIRE R IE S B % 78 15 o T8 4
i SRS T A I A AT 122,

WS 5 IR F-4(activating transcription factor 4,
ATFA)EZIERRIHHFE . AL R AR D 3R R~ A1
o, W R IMATFATE IR L i Rk, IF Heeh ik
S5 It 96 240 M 7 BBk SE0RT S % i = 1 TR O B R R AR
A2 Chen® NPV LT IR B0 40 HH AT FA i 21k
(B B G TE, 10 U5 3R AL T AT LA 55 AT FALL 1t 1 5
FIRICR, HE— D0 SR, R 3RIE AT AR IR 5 40
HE I sSIRNABARYTEAX CTH] DA 40 ML 34 56, 7ERfI%
ATF I 58 4 i p ik 2 8x C T e B84 25 i2E 4
B, T AT P4 IF 2 J0 i ¥ ) 2 x CTHE M kst T A
1713 32 AR 2 PR 7 960 200 P 384 L PO £ . Baai % AP
MicroRNA-214-3pRe i # [l ATF4ER, HEM i S
e AR AR AU T OB AR AE T BRIt 4, Alvarez
SEPTESEER AR e LIRS ALY & IREE(NF ST)
[RIZEIK, TINFS1RENS TRF A0 S TS A0 400 e ids R i)k
BET:, 5 Bt s 40 MU AE AR A N A7TE. Lk wiE e e
AN THBCTAEZ) . B R R i R A e T AR A,
BE— D RS TR A AL T IR, X T WEACET
P 2594 B X
2.2 kT BTG T IT AR TTETF R
Ji g g N ) 2 BB YT 7 Nz —, A BGEE TS
ECORTTHR, SRTIZEAL 276 7 S A v o6 4 2 e Ak g7
2y AR, IX I R AR R 1) 2 2T 241
(multidrug resistance, MDR)"™ . MDR [ il m] LA E45
PRGSO (1) AR AL SR YT B 1T
2P AR, FRONEAA IR QA R Aih
I7 5, MRIHLIT 2307 A TR, BRI PEHRHT.
MDR R AAEAFACT T B AT Rt 73 32 BR, BRI /¢
JH R 2k R = AR AL, RIS 2 24 B T 120
ST AR R L

= IR IR 45 & L K] (ATP-binding cassette subfamily
B member 1, ABCBI)%: K W] LAgwhith 2 Ffr iz i (A
B A, KA A PR E ) s, MR
2 P 25 AR, W SR I ABCB I 3k v LA
SAMI AT R R, JESBEALETER), KEF
TEAE IR S5 2 Pl FHALT T 25 7 e 24 ),
Zhou®"55 N K ILABCBI I Fib 5 5500 HLhm it 2 54
KW= AR 2451, T ErastinBES8 401 ABCB11) 25415k
TEVERG 9t 2B ABCBI 1 G SLR A1 0 22 48 S AZ I 1
B, A6, A FCRIME NI T R A
IR(GSH)REMS 5 A H 45 & T RRPH(G S) 2B XY, il
% 241t 24 AH ¢ B [ (multidrug-resistant-associated proteins,
MRPs)#%iz AL, BRI A R, T {4
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AT 245 P55, 78 S A is . /N0 B e 25
% TR A BT R I BT FEARAIE SE T GSHAK P = 2 =
A AR 24 11 = 22 K. Roh A F1Zhang 2] A
JE I A P AR AR SEEG [FIRE IR SE Erastin, AU e S5k
BOT 15 77 B R il 5 x C TRE A RS 541 i i A= 8k 3E
T, S DRI 2] S 3000 24H A 28 A0 S DR 40 B e o) M ) e
JENE, B PR SERAE T S MR 2 2 [ T B .

15 4 A R O S7K Pt /2 30 % 24 )M D R 1) S

22— GentricSf Nl 5 R4 AL
A AT A3 BT S BN e T I TR B B (High-grade
serous ovarian cancer, HGSOC)4) A i A W R 1k (high-
OXPHOS)FUEEAL B L (1ow-OXPHOS) AN #E, -
HiEhigh-OXPHOS W g i ik 44 4 fitd YROSFIFe™
K, ARG ST S8 AL, 1Y SR 2 T s S RS B UK
PE, SRR BRIE T T RE R 2OV E R S0 2 T IR i B
2 A 954 (glioblastoma multiforme, GBM) R 77 38 I i 3R 1A
xCTRENS T 4RI AL J5 S B, PR AR O S7KF,
AT GBMZH Gt 55 S e e S B, v Je et kg
215 3 7 Erastinal 5 PR R BR A0 il x C TR A 5 REAS (2 4
HEROSAE H A ot H (G SHYTHAE, MM 5:GBMANf
Xt 5 S i () AR, BRI SRR BT T T AR R
MDR T EN L.
2.3 BRI T H M BAA ST BURIT IR YT I E
B R —, TN TE. 8. SmSEE
SRR AT IT, FR A R I DNATR i A 2 o7
(1) AR AL, TIDNATR R BEFME S FERA A 2
TRIE AR A AR T I OB R R 2, DR i A 0T Btk
(78 2 22 DN AMS S S0 A4 A 0 T2 =2, B
DNABG AN, FE5HE 2 51 EE g i b i iR L AL, b
EYICC AN, BRIE TR BN AR 75 3 4 A
T, Be R S 5OT PR E R T .

Pan®: NP B Erastinkk & 50T RS 1 BR80T X6 i
J7HUPER AR /NG B 40 il (non-small cell lung cancer,
NSCL C)4H i i1 A% 475 BOR, 4k 56 T 40l 7] 25 8k Ji
(deferoxamine) i] AZEARIX A6 TT 5 AU ARAE T, MiHT:
PR AN R BEA 7 AT R FE I BOR. Leie NP
W IC i — PR s U A T o] LLdEd EIRACSL4FRIA TS
S A /)N 23 T e 240 P AR R TR K 4 BB T, [
It RE A PR T SLCTA LI AIG P XAk F- Ml T Brids
HIERFET:, BT S BUBTHBL. MESE T 753 7(Erastin
IR SL3) REMEH2 ey i A S 4D e 4 L 0T T80T 7 A s, I
TEB PR AR IR SEER I T 155 5 711 B8 A 280 o =l /N A
it i P SO T R . Ling (19 I BAS ERE A VR SE T4
) ) 11 AN 2 98 T B SR A i 7R R B8 1 B0 T 75 5 4
MOBE T, TERFE T U5 3500 5 807 W [R)VA T e % 1 5 40
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LA T B i B A ZDANSE TN A DN A 4%, FFadnd f4 4
21 A 2R R 1A /)N BB LR S A I SE RSB T 15 R e
iy e s s AR 428 JS2 O IR KT TBOTT PR BBURR . Btz
4b, Erastin, RSL3FIMI UL IE S5 2R FE 2155 3 04
VESERENS G 5 B (3R L LR S R R T 1
RUREST i SB R T AU T AT S R 5O T UK
PEL BCE BT RLIE 7 1A,
2.4 $k3UT 5 B I E YT IR R R IR R A e
H e % i 2 Aoy A AR S R G0k IR H R I I
T 3% Jv TR 4 L, T R e J I8 P A A R R, XN i R
PR A el Gy b e, G e vy mh A I V1Y S R
KR, DMK s R G000 IR 14 1 B AL AITS B 2h
AEY TR AR 4H M ZE T 1 (programmed death 1, PD-1)/f%
JFPESET B 1 (programmed death ligand 1, PD-L1)&#x
2 LI Gy T e,

iR G v o R] LA IR MR SR C DS T4,
Fi I 7 fL R PRI A F as-Fasfic (A8 12175 S 41 st
KT R R, Wan g% N 7t 26 WA G2 7 i 1)
CD8 T4t ] DL BB  -y(Interferon-y, IFN-y)
i SLC3A2MISLCTALIZIE, #ifiSystem X i M 175-%
iR 2T L A A R BB T, T TS IR AR TS X RE W 4 ik
CD8" THH X I A AR A 4345 [RINF, A T3e ok [l o 4
ST R IIXCTHRIEEHSCDS” T4, IFN-y/K P
PEIRTTIT A5 UK, HE— RS % ia T JHIE CDS”
T2 SRR PR IR RSB T — Fh bR L, A e i
PR GRS VE T AERE 1Y, LangZ5 RIUTHUHAIT 5 S
FIFEGE U B2 LS 7K R AL FE K (ataxia telangiectasia-
mutated, ATM) & S8 7 05 IICDS TZH I E W% b [F141)1
HISLCTAN A FEIETR A, MANH LT 2%
TBEHBTT S BEIa T 9T 3%, SR ERIE T T 77 ] LAY
SHR IR A LT TR T R S 6T U, RIS R
TERNWE DRIV “Hhigt” .

3 BRETIDRI AR RAPEDPOVARHE

R ¥ FE B AR L S5 4 AT (R 8l RIRTH L RG4S
B R B 220204 4 BRIEREAH AL T
FURB, AR T AL TR S . H =
SO, TR, . BRI R AT
PR A7 = PR R, B S AL R MR R R
TR, FHOBTRETT T7 A KR AT ERAET
FETH AL 22 GE IR v AT Tt R AT IR (R 1), ST Bk
FETAETH AL R GEIRIG T (09 70, NWERBIRIG T 7T
FRETOLHT B

3.1 AP P At S ] PR AEAH SGBE T (K T LA IR
N, b1 PET B SO0 Bl g AR IR VA s PR AT
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® 1 SRR RRAPEPEIERE

iyl {EFRHN& SER
it R OB ZFRI AT BIREIE RV [69]
TP53S475R {5 PE3NYSLC7A 1 BUINHIBVEFRIRSS, HMADHEIEIE T AL [70]
FHIFBBSARTBIRE AR EERINT K BiRstT [74]
MT- 1 GEIINGHIEIE TR A BRI EMR (771
SRR I TR RN FEN T EBiEsBie St ER (78]

LDL-DHAAMBE A T4Bi8%R & 4 RS0 T ki e0/BiRRE T [79,80]
RIRER SRIAXCTO LU HER RIS B A ST RMZIME [83,84]
HSPABEY SGPX45 S AT - SERIRE BN St EMZ [85]
BRE A SRR ERDIB AT K eN/BiRzeT [86]
CN-ABXSPEITCESHRIREMIN R I T IKMBVBiast T 187]
=l CAFZIMBIMIR-522 @I HIHIERIE i B iR R B S T2t (89
RIS B E TIXC TR 52 B R DIE N IUB M2 [90]
WFRACDO1 T BB RErastimBSHVERIE T (93]
SCD 1B IMHIEIT TR B iR A Eas [96]
SEE TPE3EIBIESLCTA1 15 RZRIAFIBERTDPPAINHILS B ipi iR A L2k T (98]
SRR e R HIxCTIE 3B %5 B i W I e skl [100]
RSL3EIINHIGPX4E 8 a5 = 7t ER [103]
BERE OriEINHIGGTIAIGCLOA S R E BMIR A E I T KBV BiEst T [105]
STABAESSESEMRA LT KDt [106]
IDH1 R132CRASA @IS 8L LA T GPXAL B S B ia kIR L BB RRIE [109]
Wi PO 2, IR RIS LT, BA (REROSA RIS 117 S4BT T 2N, Louandre

TSR JFF B ik B [ AT S5 VR T BT D R V6 T 7 ok
B AL, 1 H T A AR a7 7 20
JEFA8 14 A e e 5 40 e R 2Ry 5 R O, 08 P A
RE B3 25 [ (retinoblastoma protein, Rb)IAEHk 2 AT
2 i (hepatocellular carcinoma, HCC)& A K i FE
() — A EEHEY, Louandre®E N R IR Hi Ak e /F
fIRZRIARbIFTHC CHH AR I L 5 3 1) 20 M R 75 R, [
I 575 T SR I BRIE T SO, N ERBE T B S IR IARD
{14 T e 4 %o 25 o A JE B IUBCA 0% pS3 2 B LR I i
AN RE N 2 —, JennisSHARIEPS3 B 1 470 425
FR(TP53SATVEARIN NHAFAE Z FEME, TTS4TRALF] BEHY
IR A ) e KUK, 58 A2 BUPS3AHE L S47 48 (4R B
HH 2 (RO MR 245 1, 8 o /s BSOS 28 P £ XSS,
BE— BB TR I SATRAZ 2 Ik G5 P53 [ I fISLCT AL
(IfE 7, BEMAMRIERAET:. LRI R, BRAET A RE 2
Rb. P53 5 R 45 e K 26 R R T TE LA .
AR Je A — Rl R L B U 25, e s
Z PR R E T, AT RAE) Iz bR E R, At
TR AT S AT VAT T . Lachaier R RS AE E fE1H
SR ISR 2 MR Al i R B At T R R
MY SPSE T R IEAS, &R e, FEE R
S5 1O ARG 0 11 70 A o HERIE T S0,
BE— DR R I, B4R e TR IE I H| Sy stem X
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Mg PRk (deferoxamine, DFX) THFEZH I 4 ik
AE R I AT A A0 S AL RS S ORFTHC C 4 552
FHRAR AN EVEIE R, EEA SR R AR e 3
ST R = 1 (S TRy o N s T e e e [ et
BENS I FHCCAR A BRAE T OB 4 EsE . &R
(metallothionein, MT)/e —2K/ 1z REMI&ELE G HEA,
VAR AL S5 20 P iE () R A R S 2 PEAE R,
TENIRI 2 F AR ST I 7. SunFIBUR IR
AR B FIRE AT DURE e M T-1GEak, i id i R Rl 5
ARIEAEMT-1G, A LAMEBEHCCAHM A 7 Dk H IR FER IR
Fid AL, HeR R AR - FHIBRAET, RN 9EHCC
AL DL A R ARG R AR JE R . R B FE R

Bai% ARIE"Y, FIRNE B A] DR HEF 2+ 2R
JE S AR IDE H IR PRIV R, ETTig s AR e Brids
SAIRIBET:, TRESET A5 (ferrostatin-1) AT LABA T
TR WE T PT84 5 VD A R AE T, RO T AR BE Y 4 ) 5
(ZVAD-FMK fllnecrosulfonamide) EIANRE, 1L B IR IE
REME AR HFHC CAH R AR BB T, EIA 2 (R ik 4 i T A0
IRFE. WenFiIMoss(FIHF 78 [ ARG K SR omega-3 fi5 i
i~ NI ER(LDL-DHA) H 4 (R 35 i 2 1 40
R IBURE W] e 43 1 3% B0 e 4 o 02> K B JERASE JH i
JAAAS, T T ERRAIRSEA R E AN BE L LDL-
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DHAA SR AAET:. #5015t &K 3, LDH-DHA
bR S FRTH C CAH A H my DU £ 31 i 2 1) i Jot o S8 A )
W, AR H IKE RGP XARTE, o MR 42 1
THFET AR AN AE T, SRS S RBE T R R
HITUHE 254 (38 R .
3.2 MRS TR S i AR 2 M R R 2 —, DR
iR, R, RBAGIT ROSAME IR L, TR
HISHEAEAR A 5% /e 4. FARRILLE PaAhiE N Mtk
BT H TR I R B T T R, IR EAE T
29 TR T, (B R BRI BT e AT R

LoZ i x CTAE IR - Rk 7K i 1 1
WRAAER, HE— BRI FE R IR, I Ak CT 11 Ff s 40 ff 2 B
HH B SR 7 PO AN 24, T x CTHRF S P b ) Ak 3 )5
TR P 4 PR P A K 52 380 S 2B 0, 4R x C TS5 R s 11
WBE e IR 25 PE AR 9%, DaherZE™ [FBEIE SEANS 2l
FEDR ARG /2 Erastin S5 77 AL BE KA x CTH)
R DS 5 e 4 P %o 5 P AV AR R BB U, Zha
(¥ T BAAR S Pk 5 2 1 K IRA B 4 S(heat shock 70kDa
protein 5, HSPAS)REWS 5GP X44 45 & JF-Hihi H 4 i,
MTTHIHEIERBET - [ % 2E. HSPASERGPXARIKIPDACEH
b, VAR RS I T B W AR AE T, TERAET:
FI 7R R A 5 P AR S O A AR T, T AR
HEAH 750 WA XA R BOR.

BEHRE (piperlongumine, PL)&—Fh KIRF=H, fie
0 75 JR Mo 0 B PP B R 45 0 2 I R SO, HASBE T4
il 7 AR A I RE RS PRI PLI 4R B 25, (EANSZ R T
ISR ZER ) ) 52, 7R P LA BEid it 1 5k
T SRR AE T, Cotylenin A(CN-A)S&—Ff
B 2 1 MU 40 23 A 75 5501, 8 2 Mo 40 e rh 3 R I
eI, Takashi® ARIECN-ARL G 0GR K LB
(PEITC)RERE A R R R A0 f 3 5, 17 ferrostatin-1
liproxstatinl 2RIt E A BRIE T4 75 e BOH R 1
KA EAER, B WRI0 T BE 05551 bR, i 8 T ATERSE
FIFNHR A X PR, $&7RCN-A SPEITCE 28 1d 15
ST RAEBURAEE RS, R AR, BRIET:
REMEAE 2435 75 P A S5 AR 2540 ()T T RUCER T R 1)
P 25 77 THIAE H o iR,
3.3 B B AeERECE WINERE L —, TR, ZREK
A S B e () R 2 de v, AR ME— A Al e VA B
Je 7 3K, 12T 5-9UR M E (5-F U)ERBVEA R A0 T 2 e
B e I SR Bl SRR YT T 3K, BT BRE, TR I
PPESEIR PR T T R

Zhang =5 R TV AZ BE B 05 0TS IR A 5% 1k
#1241 il (cancer associated fibro-blasts, CAFs)F73 7 Mi
PRmiR-5224M | e VUM IR i A 5 i 1 S(ALOX15)i %,
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AN R TR OSAR 2, M 11 B e 240 A i 2B Bk K
T2, B TR T BUBRIE N B8, WangP" % R B TiR 25
1) B AR A XCTERIE, JifidKaplan-Meierd: 175>
PR IxCTRRIEE B B H T IA R TS
R, WP UK IR AR T R B 0G RE 0% 18 s AR i 2
PERVR X CTHRIE, MHIHIx C TG M RE 0 5 400 5% B 9
2 DRl R A D e B i 3 B IR i 24 1, 30— PR Sk
PETNERIET T e B IR A A T TR 25 R LA .

R XU 1 (cysteine dioxygenase 1, CDO1)

SRR, 25K N R N iR, 78
didlE. BESEZMIME T RICDOLE S+ F AL
ST IR L (AL S 6 R 3R, B A B A I A i
DA, Hao™ % N R AR FET 15 577 ErastinE B @40 A
HHRENS A U R R AE T OB 4B M AE T, TR IRC DO
Refs A RN Erastins S B AL T A &, i
RIECDOUMA 4R, #-7RCDO1A 3 B 40 i
FHERFET A, IR AL AHIEA LN 1 (stearoyl-CoA
desaturase 1, SCDI1) & 7 5 1) P 5T A 5 g 5 75 B,
AT DA 9P S35 22 Fihe o) ieg & A=, Wang
SEPURIESCDI/E B i aRis, HL2 B IO fils
fElIA R, M3k SCD IR B WE AME, #E—P 5
KIMSCDIREE AR B R fEAR N« ARSI AE IR ) It
PR BN e TRIET. LIRRE SRR EIET T R A2
CDOL. SCDI%57:1 HIHEAEE FHALHL.
3.4 4 H i % 45 B (colorectal cancer, CRC)/& JH L&
LR 2 —, AR [ BRI A LA A A 1, 45
L 2 20204 F R AEAH CHE T2 58 — R I, 2 i
T EAE g, SRR T RIB A .

25 H g i R AETPS3ER R ALY, Xie 254"
TPS3RJAECRCYII X Erastinifs & IERIE T UK, $2
IRTPS3RENEANHI ErastiniTi5 S BRI T A O 41 PR A
T2, BP0 ORI TPS3AEHE @I S SLCTAL 1 5%3%
ISFMEE — K FE IR BE-4(dipeptidyl peptidase-4, DPP4) A%
HSUEHUHIRICRCAAEBRIET., FRon g 5L N TPS3 H]
REEPIE TS SRS H w1 R AR R .

PABFA R R AT T 32 2 T 25 oot 1 b 88 1 v
I, (BRI 2P R A RO BR 1) 1 A S5 25 M E I PR
RN, 2 IR LA SE, I N GSHE K T2
A AT 24 1 32 B2 R R, System X AERS T T ER
BRSO GSHE I K L, 1] System X ] A
£ Y GSHI) 2 3%, Sugano N6 T 304451 45 B
TR LA X CTER A IR/, I H1208412H21
Hx CTFRL S B, X H 7 3 ARG 2R AR it 2 1
TxCTHRIEYIVER B, FERxCTRIEH IS 45 Bl
RS TR 7. 57— A7 B [FIAERIE T xCT

2022-08-28 | Volume 30 | Issue 16 |



TIEE 5. SR CIERG MEE B A TIPB IR EE

FRIA TS5 B 4, RIS T3 2 BRI U e b e
(Sulfasalazine, SSZ)-xCT[JF & MIFI" ", BEMAT 20H
FECRCAAGSHIF 5 FROSTA R, (HFEIEH 4 441
HEIACR QI RS SR, 2D SR, SSZERA I
FHRENS W25 FR = CRCAHM N R B2, 500 = A= 1 [R] 1Y)
AHMIFFIEAE . GPXMENBRAE T B SRBEA T 70 1, [RIAE:
B R IAE 25 B s S A 2k s T IR 4R, I
H5BFH PG LR, EIERSL3MHIGPX4R] LAY
SEMVEALE A AN RIAR A (P /R Y™, R s, Bk
HOTT] R A 45 B R 2 R AEA L.
3.5 RERE BERLHAREENE WEBEMNE
—, REBWAFAR. BT 7 A0 H T a8m6
7, H T 2RIE A IR R Bk va 7 77 2R REISGRIR
UFIATT 28, 0 1 SHE A A7 AT ARARAIR .

iR G — R AATUREH KRR EY),
ZhangZ: NRIE" &% B H % (oridonin, Ori)gENE %S
B AN AR S T A AT, [R] A 0 3 48 i
Fe’'. THBEAIROS/AKF T, kst s FIaEes 1
PLOrifIfEH, 1 FAOTIfE £ 8 40 i P 5 2k 8 T st
HIARIAET . IR TR ILOTiREE IR v -7 Bt M e Tk
fiff(gamma-glutamyl transpeptidase 1, GGTH)FAI B R IR Y-
it B R AL IV 3 (glutamate cysteine ligase catalytic
subunit, GCLO)IE M, ‘FEGHSH Bk, PR
GSH/K -, ETMANHIGPXATEME, S i R ERIC T KD
JEin k. S AE W EE(Isoalantolactone) 7l & T b &
P, Lue N it 55 Ay P B Ak 2 /i 40t ]
DLW 5% 2 I35 (1 241 B N R O ST 5 A2 Pt H4 5 <2 400, T S
AT P TR £ A 4 ) 4 i et gt U T ANk
FET- AN, FR O RIRR, R A B
SR E R YA VLS R E

SRR S 1 (isocitrate dehydrogenase 1, IDH1)
S IRIRAE IR IR N, I RIE N . o ™™
S PEME IR T AT HOETDH1 2848, WangZs Nk
PUDHIN 948 1] LU S Erastin/E & B 4N P g5 S 1
BRAET, HE— B SR BLIDH® 5825 R 38 ok 41 1)
TGP XAM)E H B /KT 3G s 40 MR IE T (I BUR A, 42
TNERIET A g IDH 1 SR RV FE/E AL,

4 R

H BRI T HARIE LRI Z 2 1) 2 59, JFOEsSE S
2 PR 1 5 A R R AT SR, (E ELAf D) (0 R A L
ANED =D RE AN, ATl [ BEk e T 5 bR A
KWFFC, PRI T AN Tk e E SO AL R e R
BUBIE —ZRiR. RUASOITA, V5 BRI RS IH it
BERRANBAE T 3 AR X TR T U L T

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

724

SRR VR TT I S RS T ORED U AR, SR RGeS
TEMPR R 28 PE . MR AR TR A 555 7 T o
MR I 9 N 5N, G fridt— D 58 B ARG 7. AR AL
ARG R, 2IET-2 5TP53. Rb. CDOI1ZEJEAEAH <
BRI USRS« VR BRI RS 25 R 4% R
RARERIERE, HE FIREE RN 25 i Bt o i A
PAEE ST R AR FNEL, AR RAR . I 5 555 A
FEBE BRI b, SRR UL, VR R I A R AL
PR 73, BRAE T R M K U 1), IR AT
THACTE IR PR AE T ) 2 AL, A B TR AR IR IT
75 2L et v A T iR () TS

B2 LN
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Pathological and imaging features
of idiopathic non-cirrhotic portal
hypertension

Ming-Jie Tan, Hui Liu, Hui-Guo Ding

Abstract

Idiopathic non-cirrhotic portal hypertension (INCPH),
a kind of portal sinus vascular disease with unknown
etiology, is characterized by the presence of clinical signs
and symptoms of portal hypertension (PH) in the absence
of liver cirrhosis or known risk factors accountable for
PH. It has an extremely high rate of initial misdiagnosis
and underdiagnosis. Liver biopsy is the only way to make
a definitive diagnosis. Non-invasive modalities, such as
CT imaging, are becoming a hot topic of interest in recent
years. This article summarizes the pathological and CT/
MRI features of INCPH and the key points of differentiation
from cirrhosis, to improve clinicians” understanding of
INCPH and reduce the rate of initial misdiagnosis and
missed diagnoses.

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

B AP AERTARAR ] Bk & /EJE (idiopathic non-cirrhotic
portal hypertension, INCPH)>Z —FJ& B 7R B 69 1717
F o BB IR, G RV TR 3 R 69 JE R AR AE, T
FFRRAC A A AE, D1 RAR Y R FAR &, AT & 4 oA
BT — ik 12, R, CTRALF ARSI
INCPHAR A K 69 # 8. AL)225 T INCPHAG AL
CT/MRISFAEA B 55 RFREAL UG S5 2 8., B 23R 5
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JR B A STINCPHAI AR, i, V41 K B 624 TRis 4.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
FHER: NMHIRE E; AR, RIS BT AUX
R A, At R IR R

BZIRE: 4 A& PR AR AL [ Bk & /£ (idiopathic non-
cirrhotic portal hypertension, INCPH) & /5% %5 Fe 15,
I B R B B A7 R INCPHA & A7 . 6K FIRT, B
S TARYEAR K 45 by FARITARAL G5BT & 5, " CT/MRI#
HHIFAELINCPHT- 1135 W B R AAC 8 53] o A T
BE L.

SRR EIES, NiE, TED. RN IR XS SRR RIE
RSUSIHLE. BRSBTS 2022; 30(16): 729-734
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03I

Il R _ER290% 1 ik 51 HediE (portal hypertension, PH)H
R B, LR B = I A 2, RS
A TRk v FE S (non-cirrhotic portal hypertension, NCPH)
WK AR RIZ R 2. R R AR AL 0k i e
(idiopathic non-cirrhotic portal hypertension, INCPH)& 7EHE
I PR A ARG At 2 0 R = A 1)k v S ) 175 45
, BATIK S RREIR S5 A4 Al RARFALE (4 S5 R AN B )
FFI 152115 535 (porto-sinusoidal vascular disease, PSVD).
JHEA A INCPHIZ T E—J7 vk, JTAE, B9 15
WL E 652 1% (computed tomography imaging, CT)A/l
W EdR 4% (magnetic resonance imaging, MRI){E7~ |
SINCPHEUF 2 KA, JIINCPHIK L WiA1 %
AR T RRAT . ik, ASCEER T INCPHER
HE, CT/MRIFHE PA K A5 AL (1) 2 00 B v, B FERR &
([ R = A XA INCPHIA IR, IS Wi iR 2 TR 2 2.

1 INCPHISRITRSE RER AR

INCPHYEA [F [ 5 A0 X (1 95 256 22 B REK, TEENBEAY
THEIk23%LL b, TP 7 B KA TH3%-5%, 4Bk S A7)
i AR, INCPHA KA A MLk R B, H ATACA
A BE VAR T HF PO BN T B K I A SE RS, 5 e 52
AT 1Tk AT Fy BEL 7 388 ), T U 51 A i /8 453 4% )
A B e BN S B e, AN INCPH
RIAHRHF 2 (B, 7ER E, 250 —ZINCPH—4
FEERFHE RS, AL, INCPHZ Wi KPR 2 5 TS
PR % 507, AR FARIEY, INCPHS N HTRIAL AR
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I8 72.1%, W ER e A AL (A7 ZE IR I [A]: 32 mo
vs 4 mo). T INCPH5 AL [ 1 ik s hE VG T 5 s
RS, D, IRPREEAE N EAINCPHIF R4 52
BT

2 INCPHEVFRIRAFHIE

2.1 AFRE R ARAFAE INCPHIZ WAL 3 ZR IR T
T bR AR, LI PR A AR I B K, SR THI
B A o AR A T I 8 FFF A AN RN, A JBE T [X i
JRZE AR, W S B S 2 4, AR, R
AN, AF /NI R 35 5 (R e Ea 8 45, B mT L
JH T TR T ML RESE R, A /N Tk 3 SO B
ST RO, ] BT AR D T AT e AR Ak ) 25715
ARUOL e A, AR T A R R R K I T ik o S R
B, T PO 2 e 5 S D LY. BT (A KARRRAIE J L
P2y AT DU CT/MRIBL G 23R4

2.2 LRI AR INCPHIA L BAT bk, 75K
[EIE PRI B, Rl — 5 R IR 22 Pl BRI B S S5 BE L
MG, DI, mE SRR A X INCPHIF 2 B 4R
HE FHER AR A D0 2 2K (=20 mm) HHFER
FFREAL; A REREE(= 10N IX); Hhs B4 5 3 e,
INCPHAHRH R 6 = R G4 4 PHZEPE T TER K
Jpi(obliterative portal venopathy, OPV). 455 AE 1A=
(nodular regenerative hyperplasmia, NRH) A S A5 4= I Fg P
JiFig{k (incomplete septal cirrhosis, ISC). FiE =, INCPHY
PSVDYE HARFE P A7AE 22 5, Jo ik Y B e 1)
TAX 53 PR E LB (E2).

2.2.1 OPV: OPVEINCPHME— 354 /7 (AL 2 22 i
TP T, B N INCPH/PS VD IR & PEAHAE. 332
PR T T T T K AT 440 . 0/ B AN 4 R % 5 B
OVERR AT, A I A 5 A PR ZE Bl Rk R, IR A
ZUEAR RIS X ARG Tl e 22 5 1 i ks 2k AH
TRIE, i Py I 5 AT 4B . 115 bk P 2E 51 B AR 1
AR, EFERICAE XA B S I AN B K i E AR
PRI I B AR NE Y B, W 18 #f ik 5k 5%, Sato
LU SE T 286 IN C P H 3 F 4H 4% St fi A ity
(glutamine synthetase, GS)HIFKIEKI, 71.4%EHGS
BRI, B T3 K 55 DAL 43R T 1.

2.2.2 NRH: NRHZ H1 1= FF 2 5 S A0 T R AN a5,
BEA®1 mm-3 mm, 7] 73 A7 7EBEAN I B R PR T A
B SRR AGAR Ll DRI B AN 52 4T i fb f %,
WD FEANTE . AR 4 G € n] W0 %2 31 25715 1 P AR 1 0
AR FIAI JE 52 28 400 1 B J2 P 4 A 4R A, oA DL 2F- 4[]
BEU R NRHIEINCPHH /b WL, (R85 11k 1)
TE RSB AT 77

B I g

N
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= 1 INCPHEVIERS SRR TR 222020

i EX
LBEX [ BRI SLEXEEFRE MR IEK
LCEXSENEK CEXAZTEENER
LEXEERSIE IHLCEXIMBEBLERNE T HZ T RNADEEEEMER, TERDR
T FFsEy oK FSEREAT TR, BEIFXEDH
SFLFE RRAE T FEFERIRITIR
CPEREFIXERE CRSREPAXY K. CPIREFRKISIENPREF AT

INCPH: BRI AR IS EIE.

i i .
~ B p I IR
N N =) a3 futia — TR bR LR
Pl (HIVE) < B HEZEAE. ADAMTS 1306255
o, S /// . \\\ o /’/\\
~ \//’/’ _
TR | By DA i —~KCNN3FIDGUOKKEK 745
T TR i e BT T Tumets
i SIS 55 e Him E1E. Adams—OliverZZ S IES
v \“\\\ //A\\/’/
NS it s I E R
— NAFLD GSES SES — HIVI§ R
\\x ~ r \v/////

DOI: 10.11569/wcjd.v30.i16.729 Copyright ©The Author(s) 2022.

1 AR B BREEENZRBXER". « A RHE . H S R4

TIREEAAE BERDR . BB 255, b:

EECHERSHZ | BT 1SR R T VAR A, HIV: ARGk sE; ADAMTS13: I HACHEF 248 -13; NAFLD: JR7H;

PENR TS

2.2.3 ISC: FFF2 I X & H g £F 4t 7E /T
NP DL B I 3R, RS HA A b R A AT . A
A LSRN f 45 5, ELR AT R Ab RE AR 5 1 T ST,
ISCH i f& Y45 [X 27 i Ak ik F2 %8 R R R L.

B IR = AVEFHEAL, oA ) AR S P B i A xe F
INCPHIFEWH A — & I E, BRI X 55
T3 5K & A L b (8 1).

2, INCPHA LU 5 i M i ok, 5 8 500
INCPHIZUL Wibak Ak & — SR, S22
W T B S IR R .

3 INCPHBICT/MRISE

AR, TEURS B S A 4 RAEINCPHIS S W R T
L (1 R I 52

3.1 M#RALFF KATI%HIINCPHEE HBLUATH
AN TER KR SRR A X A (D TF KR
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INCPHLEU A B T K BE K. RIS [FIF2BE (1
FE AT ER KA TR 510 AP TT8 K
Sy SRR A BT B p N VAR 1 A
ANEFS. INCPHAER | T ER kBRI 3 B4 3 7 H R A i
Fe T LIRS 43 1) 58.0%F143.0%™, TM192.3% AT g4k,
BEFN AN TF KRG A R A HIZER, ()1 Bk e B
INCPHECFREAL 3 1 1T RKEE IS, 357 s BAR /)N, Zhao
2 NP TINCPHE % . ATRELL g AN e N 135
Bk T RARSCANEEI L 4 3 (S5, KILINCPHZALAN
(g B4 IR B ELAR YN T AL 4H.(P<0.05). T AHER T
HARPR, INCPHA I LER Y m] WL & ik R G 5 X
f, I RETE S, P RETRTRE, |1k 3T AN SRR KR
12 (B EE L 5 5 1 AR 1 LUAE) BEK(P<0.05). 1 E Ik
SR T RE S A T T KBRS B R A A O
i, TR OB A AR P 0 E BB ETE, R K
W, ATENINCPH™ EARL L FAR 20 hr .
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INCPH (12 = 28) PSVD(2 = 91)

|

INCPH =) JHZAVFAIFAE (+) and PHIFEPRIFAE(+)

PSVD =) JHZSARHAE (+) and PHIGPRAFAE(+/-)
DOI: 10.11569/wcjd.v30.i16.729 Copyright ©The Author(s) 2022.
B 2 BAUFEFBEINIRSEESNENERNENER.
INCPH 5 PSVDIRFRIIAERT EEAFZE ", 916PSVD & & i {28/
(30.8%)fFAINCPHIZHT. %
INCPHRJIZWR AT R PHAVIGRIFIE, MPSVD Al REE A REPHIR

REHIE. INCPHE—FHEZRIPSVD. INCPH: F5%& P EFFE b Tk
S HAE; PSVD: [ JS2IMES; PH: | Ik RIE.

32 MRS R
3.2.1 BAWIF: 80%LL EMINCPHEH A FIEEA
SRR R I AR AR RN AT 2 45, T R IR T
JH PN T T Ok BHL 28 51 R HE A 2, S BRI 5T Bt i 22
g, FRARMACEEPERE R BB AR R B . AH I, HAEAL
S AR S LR RE BRIV B =48, F R
4 Lt (caudate-to-right lobe ratio, C/RL), B IR 54
) b SRR . INCPHIF R A7 E BA 5 i T A A A2,
2 4 FE D 9 A A, RT Re AR R %5 B
HARE 7242,
3.2.2 AFRE B bk 25 3 b 3% A - Rk e 451 PR B A (focal
nodular hyperplasia, FNH);ZINCPH¥ & WL AR . X
ST T TR DK LR B R D, B K AR A R
SECHEE AL R AE R AR FNHIEH R,
SRS A 73 IR, Hh SR e AR I . 4L %8
R —ANIGEMRLE 7R, Bk 2 Sk, TR LT
Jik g ER PR 7 B, A S S e e
Ao RS SRRDY. ENHZEINCPH T R 42 R 4114%,
(LW AR AE JI R AL 25 3 R B2,

FNH-5 FF4H i 14 & (hepatocellular carcinoma, HCC)
R AR v P I A O3, X FFNHAEBE U A2 A 2
RAHCCECEME A S B TIA—8, 7 H AR
FABFEAT VP
3.2.3 FFME 52 3 s AR X INCPHzh KIS ] KK =
Jo A S JoT 4 i LU PH AR BE R L. T TR BT A
&, FFAMNEBNKEEE ARSI, ZEINCPH B KA EL
I K T LR B B R S AE 55, O R o I SR
BESRIRIN. FT SR SR AR R 52 AT Th B G 2 25 5 2o,
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FLEERR AN SEM RIS 75 R, INCPHEH FF L i {5
5500 5 LA A 4

324 FF QIR INCPHIRAS 3= B4 77 | I ik o ),
DRI TE SA5 2 AR/ DL B JFF k2 Th 5700 % A JE e
K 2 B, R 3 AT e SR (k8 P 8 T e i,
INCPH TR 25715 R4 B mT R DR gz ity | Ak PHL 2
SRR R AR R 48, FFRBELETRE. A2 H
DUTE I FE 6 4, LGS 5 PR A e ). ] DA, 11K
e e I L, AER WL IR R T 45 15 P RE 2 INCPHAS
TEEAK ) S RFAIE.

AN, MRUB R IV B 48 S BN IR L 55 56K, BAR
PR KAE, &AL —Fp R HRHE, 2 W R4
BB . RS WERRME . BH M TUNAE 230 N 68%,
98%, 80%, 98%"", ZEINCPHI LG4+, il /E N —
MNELE IR EA.

3.3 B #Rik sk S AR A K BT XA LA
N TR A, INCPHIT ] Rk s e Fe R B Y T A
B RN (OIAEAR I BT IFREfL, B2 AR
T ) R, B B KA T /EC TE MR Bon 24
F54k,Gamna-Gandy/)MA, T ATARIZZEED, Q&E BIR
F I K At i) A AR 2R BE . INCPHAR S [RIAET - S
S ot b P O P P A 1T A A TR i 2 A K,
JUT-5A 3 sl e R R A= . 3 AT P9 11 e ik
A (transjugular intrahepatic portosystemic shunt, TIPS)
W T BN 2GR 9T G ) B B R K g H
SRR P, AP s A I A T D IR 26,
JEEINCPHEE TIPSA S5 % i 1 & A4 22 B AT
JHFE1L,. BissonnetteZ5 ¥ —IGHF 98 & B, 1E NG TIPSTENE
FIINCPHEF, FERI B ERERE . IS LA LA
JEK 5AN R 45 Ao, ik, TIPS Thfg b # s
T 5 FF AN INCPH R . TIPS — 2 B INCPH 3
B ER K R sk H AT T I R 7 RS

3.4 FACHARL F A BRI M AR R A I
(transient elastography-liver stiffness measurement, TE-LSM)
PAIESAEINCPHI) % A2 Wr b &% R 17 20RE. INCPH
TR PP AR {1 1 5 EROR 7R3[7.9(6.2-11.6) kPa]™, B &5
JEF FEAGE P 9 b ARz v 1 AR AR S, 72 1 ik e Stk
1B, LSM<10 kPar; B H#27RINCPH, 75 ZE 54 LA
TiE 2 W7, LSM>>20 kPalf INCPHAAJ fg IR /N &
BRI, MINCPH B K AENRHIF, LSMAEH = EIE T
AL BRE, R AR AR — o X 3 (AR I R R A
HAL.

B4, INCPH &7 (1 -5 ik & /71 FZ (hepatic venous
pressure gradient, HVPG)H AT FFi{k B3, H50]
ok e FE (R RE BEAS B LG A8 A e 3R Y, INCPHAR & (1)
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HVPG V1 4(8.3+4.5) mmHg, Z160%INCPHZEE 1]
HVPGIE# 8 4 E THE(< 10 mmHg). X125 @ L1

HE

SEMRFIEZ

4 B

WL K i A AR B, T2 LT K e A (9 R, X

HAENCPHTI

RS R 1€, BT R B2 W A7)

INCPHW & hrifE. TEIRRSEE A, B e ZARYEAH S Ta e,
YR FTREAL A2 I 22 55, TICT/MRIFISAZ A AEEINCPH
FHAS W S5 AR I S 0 BRI E. AR,
i 2 RHIME, BSLCT/MRIELAG L AR, W RE TR
I INCPHI1) - RS HEZ Wy R T 1 A5 2.
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Abstract
Non-alcoholic fatty liver disease (NAFLD) is the main

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

cause of chronic liver disease. At present, the main clinical
treatment for NAFLD is diet adjustment, exercise, and
weight loss, but the effect is poor, and there is still a lack of
recognized drugs with significant efficacy in NAFLD. In
recent years, with the in-depth study of the pathogenesis
of NAFLD, it has been found that the core enzymes that
inhibit intrahepatic de novo lipogenesis (DNL), including
citrate/isocitrate carrier (CIC), ATP-citrate lyase (ACLY),
acetyl-CoA carboxylase (ACC), fatty acid synthase (FASN),
and stearoyl-CoA desaturase 1 (SCD1), can improve hepatic
steatosis and provide a new method for the treatment of
NAFLD. This article reviews the research progress of five
different types of lipogenesis inhibitors for treatment of
NAFLD.

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

IF VB H b fig W AT 9% (non-alcoholic fatty liver disease,
NAFLD)Z & WA %69 £ &5 A, B ls R L& J7
NAFLD#) &7 B AR A, EHRIME, 122
R RAE, B2 AR XINAFLDA A 297 269 25 4.
i R A AN AFLD Z S AL 69 RANFT 50, R ILA7
) PO Sk B8 5 4 k. (de novo lipogenesis, DNL)#9 4% &
B, 0LIEATAEBR/SFATARBA AR (citrate/isocitrate carrier,
CIC). ATP-#74% 8% 5L 4B ATP-citrate lyase, ACLY)-
LBCoA# B (acetyl-CoA carboxylase, ACC). A5
B2 4 B(FASN)Fo A% fig B4 B A 2 40 Fo Bz 1 (stearoyl-CoA
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desaturase 1, SCD1), 4% B -EFTFREAR By T, A6 77
NAFLD#RAE T — #3769 7 i%. B 3] A JLAP# A &
PRGBS B A R AR R HEN T e RAT SR, AT B
iR B PR ) AL 64 fig By A R3] ) %6 77 NAFLD# #F

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

SRR AR B AR RE I VT I AR T8 AR R P b R Sk
Ji Fo 2 s A W 2B R 39 461 R

VRITHE AL H AT SR AT DN LR HhAZ O il () 470 1) 551 1E Ak
TIGRHER B, BRI IR Eh/ AT R BR 2R 8 45 citrate/
isocitrate carrier, CIC). ATP-FFEIRZLAAERF(ATP-citrate
lyase, ACLY). ZItCoAMR L (acetyl-CoA carboxylase,
ACC)MIJIE & & i (fatty acid synthase, FASN). fififlg
PRkt A 22 T RN 1 (stearoyl-CoA desaturase 1, SCD 1)
FCEEL), A SCHENE D7 A2 AT 76 7N AF LD 7 i
JEAEITT R,

1 ATREREL/ ST ERERER E A KD

FOIRE: I R L4 77 3F iB A bR By AT A (non-alcoholic
fatty liver disease, NAFLD)#) £ %75 ik Z A R A e Aniz )
BE, 12RRRAE, 1382 A A4 TTNAFLDY) 2545 18 5
Sk, B G Z LA BT P AR Sk fig 5 2 2% (de novo lipogenesis,
DNL)#) 4% 5 B, 4645 PLENAFLD # & 64 I A5 B %
KE VAR LT YA, A B BT8 ST NAFLDA R 3| A e #7de
5

STESR: 72400, 2488, R, IS bas S e S IEAEi AT
PREAFUR . BTN BTG 2022; 30(16): 736742

URL: https://www.wjgnet.com/1009-3079/full/v30/i16/735.htm

DOI: https://dx.doi.org/10.11569/wcjd.v30.i16.735

03I

VARG 14 T 105 14 FF i (non-alcoholic fatty liver disease,
NAFLD) R 5 i I G, s 4Bk i
25% NFEY, BHIk30% N AFLDEE 2 K A ARk 1k
g1 BT %% (nonalcoholic steatohepatitis, NASH)™, NASH
Al 5| G F AT I A 4R R R 4
Jitd g2 (hepatocellular carcinoma, HCC). #R1fi, NAFLDj# i
INASHIP AL 252 4%, AR B, SEE a2l
i B B R (Food and Drug Administration, FDA) R
HLHE T8I TNAFLDIIZGHY, Va7 i B R TR & i
$8 . IEE) MR, IRK ESINAFLD A 4T BiG Y7 #E S FG
I7 SR ) 7 SRATI AR 2175 2.

TR I 7 738 e A o A T ol A Qg Al 5 S 1, A0 i
JRAERT AT P A7, bR AP S8, S EUTF LR 44k,
HENAFLD#EE. KHALCKR, HIEMKIEDTAE i(de novo
lipogenesis, DNL) AN A g A2 A 28 P RO AH OGS A1,
DRI AT (R R A AR HR AL 29 5% T R H vl =B (trigly ceride,
TGPRIETDNL, HA K873 Hi i B AR i & A1 oh A
FE RS AR ARSI FTIE M, DNLAENAFLD AR AL G
BEA T, FENAFLDERE 1, 20%-25% K HFAF TG KI5 T
DNL"™, 5341, FHDNLATA: FIHR 55 ] Geqe it He e A Qs
YIRIB R, 5 AR EE M AT 40 A AN 2 e il g v,
UE, H A AEDN LT TN AFLDI — N E W 5] 711
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FAE TR L/ AT R £h 248 (citrate/isocitrate carrier, CIC) X
FRFT A5 IR #5412 85 F (citrate transport protein, CTP). ¥4
JRERARZ 25151 1(SLC25A1), fERTAT. AR
Tk, ML ERRARPNIERN. MRYI B GEXTAniE RE
73R R PRI IR SR G NIy, DNLJE 3, frgiREh
IS CIC N E b A b BN AP 5T, B9 AR D 2B R wiT
&, BAEHACNIRIIR. §F 7R IEE #IHIZENAFLD A
FEE R IE G INEICIC, FEASYE M BT FT IR 3, T PR
ACLY FIACC I JEA AT FH M J AR Ky e ke DNL! .

B ARCICHIH| /& K =R R th(benzenetricar-
boxylate, BTC), 4ty E S5 IR AL, SR & T1E
T JEA), LAIR & e SRR e 4 7 il CcIc!™. 4_1, BTC
AA 5 e BEREES & REA SIS S, Rl e
ERIT T K. 56 ARG ER iz &
F55-1(citrate transport protein inhibitor-1, CTPI-1), 5#7
BIRER TS MR, AT SE It 45 & CICK iR IR Eh 45 &
f7 55, SEFI IS = TBTC, (HE R ERE R R I, 5 AR
CICEE & R Ak, T B A A B AE AR PR FETSE P, Ay
TARAAFRVE G NZECICHIRE S A, TanZE 5T
H TR IR $h A 12 B (1M 71)-2(citrate transport protein
inhibitor-2, CTPI-2), %} FCTPI-1, 4545 F1 /142 120
B, AITERRIREE N iR s, I HCTPI-2iR
JTYNAFLD/NASH/INRSAY, R 30 R 1004 JH-H i s 7 A
PE, BELIE ) i Ve 28 gk Fee, gak D IV v 28 1k B MR 4
1RiH, AEITNAFLD ] RE™ A A R0, B2 ik
ARV CTPI-21 %2 421, CTPI-2 A HEN I R 15,
T BLdE— W AR A R A e A

=
5]
=N
=N

2 ATP-ATIRBRSARREHNHF

ATP-F IR 2L AR Bl (ATP-citrate lyase, ACLY)/&— 4 iy
JiE, FEARTAH P @Rk, At TR s
AR A(coenzyme A, CoA)i At N LI CoAFN B 2.1,
FAT N 7B (fatty acid, FA)RIRHE E EERI M KA. ACLY
S )R] T R B IAL 1 BT 1) R C o A B AZ HIT G5 K,
V- 4T 8 25 0 o R A S5 R TR A A RGBSR B
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1 BFBEMGKESARAE RIS IR BRI RE . #iaiE s i = L O N ERER (LR LR TR (00 CEEHIREA, CREHIEEATE A TCATEIN
FPEARBER L. AERK AT BB R, ik crck B SI4nie T, HiETACLY DR CEEHREARIOAA . CEEREARE S
WACCERAL, LR —BElA, )5, FIH7N —BEEGARI A CRERRTA ST 11, EHFASNME L, 290756 . IR, Bk, FREAE
IR, BHRSFA, R GHSCDUEIL AMUFA. TCA: —RERTEIN; IDH2: SiEiali 552, aKG: o~k B CIC: #HBiRth/ S Eiathaf ik,
ACLY: ATP—HGIR S, OAA: LR, ACC: CHmlEA LG, FASN: IE5ER & aklE; SFA: 1aAITENE; SCD1: A EMHlEA Z A1 ;
MUFA: B RAIIEHHER.

FURIMINAFLDE & ACLY mRNA S = T, flE  REEG ™. 880102, MEDICAIGR: 12, thiks 2
DNL"". BARACLY AN PR, {H i1 AR AR R M5ECo AFIATP3E S+ A A CCRY, AR & IR 90
FIEL [ s 7 2 A TR 0 SR BT, (FACLY AR /b, LR I PR AT A.
VAT M AR S ) R ™, Bt BIF TE R BT — B AR 7 1 A C LY F0 ) 1)
B ABETTIZ AT ACLY #IHI 2 SR EATIRIR - HER, UFRETCI10028KESP-55016, ‘& 7F AT i i e
(hydroxycitric acid, HCA), 544 SRR AL, XFACLY  Co AL B (1 A2 I r s B 2238 ) B Ay B A V& 1k 114
ISR I R TATRR IR £h, RRBE AT RGeS+ EAMHIACLY,  ETC-1002C0A, RS HIHIACLY Al ATAMPK FIVE T, A
D> ZEC o AL T HIHIDNLIY, JE RGP g b 7 msI L RIS T2 4 ACLY S8 LG S fn
PR BUEACAIPT R RV TEME AT B T HIRIACLY, I FfifCtRaeAS B R R A2, Sanjay 252 5t 4 HY
PRETHEFC R IIHC AR M T IR RRIG LR FME  Bere K0 s I8 1K f(high fat diet, HFD)i5 S INASHEY)
(AMP-activated protein kinase, AMPK)SIMFIUf5 S IBHHL R e o 1, 45 L S5 2 HY R B e iod P (I P TGN
BXGAT AR ALY AR AT, IR A mE ., SdI R E R . R . T R AT
WS % R T AL A2 A R 2P A S S TG (NRF2- b B R DL 35N A ST K HF D SN A S H.
ARE)FIFUALAE, RUFTTHEIT A ORI T, 202 Ay 2 e ] A A8 42 & HE RN AF LD — R 72 (1)
HNAFLD™. HCAMIFIRIT IR S8 o e S RAT, sty i, (5L At 25 AR Y SR HE B PR I B2,
RIF R LRGRARLETE 2252, BATHCAMI TR St 15 A ROB BN AFLD RIS 4B F 5o
NAFLDIG IR T 8D, HI7 B e A A T it — 25
WEFE. EIRE R AR R FEACLY 2 — Ak &4 3 ZBECoAR{LEBHIHIF
MEDICALI6, B S EIR 58 S HIH|ACLY, F- AR 7T LTECoAR AL B (acetyl-CoA carboxylase, ACCfF1ETiE
/RMEDICA16REE IR AT (BRI AIIE Wik, AR AL (biotin carboxylase, BC). EME R
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FLE A F (biotin carboxyl carrier protein, BCCP)F1#23%
%M (carboxyl transferase, CT)3 25 F 4 Ak, /ZDNL
IEE —ANBRIEEY, & EEIKIAT P ZBECo AL
P —BtCoA(Malonyl-CoA, M-CoA). ACCH iy 7Y,
ACC1 FBAFELE TN 7 A L SO AN g i 2L 20 i 4
s, A= AR IM-Co A IR BT ER I A i B ; ACC2
FEAFE T AL CE L O IZerifdrh, 1k
A UIM-Co A NI BERTRISE % #£ 1 1 (carnitine palmityl
transferase 1, CPT-1)[J#IHI71). K ACPT-12 £ 505 KAk
JIE J RISk J2C o ASB S B LR R R HEAT B- SR AL K SRS, P
PAACC2AE B30 AR TR 11 B-42 4", Savage P i FH
NEZHRAIHINAFLD K RETIACC]. ACC2IIFRIA,
HHIACCT AT BRI AE B, I ACC2RT g hfA i
iR, SEUH RN kD, 7T ACCL. ACC2
TEDNLAM IR B R B- 48 A0 A% O E T, B ITNAFLD/
NASH#&HE T —FE W51 T 771,

3.1 ACCl. ACC2E ) 7 20034, [FHAMEA T I
T ACCHNH IS S S A PICP-640186, A& —FhIE
EFEE . T PEFIATPIESE S+ ACCT. ACC2RLEL A
7. 7E BRI AN B R, CP-640186RE
AR AR -RIEE EVER T CTIAL E, PRI L
SN A AT HEE B ACCTE P /E FIP. CP-640186
REPFRAR R RUIE. L H AL VUSSR CIM-CoA
AP R BN IR FEECS073 51 9(55+ 6+ 15+ 8) mg/
kgl, ¥FACC1. ACC2H il FEAUR, (HiZ A =%
CP-640186/11HF Fuf5 I TE IR IRRTFN B, B )5, %A FlidE—
WK T PF-05221304, & — Mo, akditE. HikE
YT R AT EACCT. ACC2XUEE HIHI7). HACCI
A0 A= B P g 7 Bt 3R 4 /N AR T AN Ak L A B
YEH, i BEHDHIDNLE, 7] 88 S8 EAZ A0 SR sz
B, AT S/ MR, TTPF-05221304RE 851 S5 40 A7
T, S IEDNLAM ) f KAk, [RI x40 22 (4G
“H BE) DN LA 5 /MU, AT BRI fiL /NS A= B
AR, IGRRTHE T B, PF-052213046E05 B #E03
ZMNAFLD/NASHEUG K 2, QFEARITIAENE, RAEFIZF
YEAb ) BT S EE I = EE R A, T A AR IR
IR, FEARRESZIRE Hi 52 K 4FIRIPF-05221304 71 & T il
NASHEFHFIDNLIER 4k, LA 77 =il
DNL, H H. 2241 R 47, 7EH0H) FFIEDNLIA £I80% ¥ 75 &
T, RMELE NPT BTG Tt 11
W AR B, PF-05221304 A 2536 NAFLD i, 24
=10 mg/BERES, FFNENE BT 2702 A > 5 3
50%-65%, [ i FEAECHE AL 21 8 15 30541 &
236 IS TG R AR ET =, (A R FAF Lk kAR
FABEPF-0522 13047 B I IN; 24PF-0522130471
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TESE S L R 2 (diacylgycerol acyltransferase 2,
DGAT2)HIHIFII A5 24 )5, ACCHITIFIN-FMIIETG
FAB T SR, PG 4R 2 A T REFRIRACC
BRI ) — 1 Je PR A,

RN FEEF T 5SBCE ML A, BARTACC
ZRA, TTAIHIA CCBEE L 3R ALACCL. ACC23E
IEBEPEINH177GS-0976( X FEND-630. NDI 010976
Firsocostat). HH T & 51T AN T EA H 20 7 PE
AHUITES TR Ia IR A, AT EA RS R R
R, GS-0976 7] Jd /b JHIEDNLIFHE N4k, M
I O P A e R 5 R AR, — TINASHAR 1)
T BEAL 2 BRI RS HR PPN T GS-097611 %2 4 1Al
I7 5%, W 126050 AT AR D7 728 M w18 % HFF A 22 /00y
2.5 kPaffJ R BEHL /ML 22 GS-0976 20 mg@ = 49). GS-
0976 Smg(n = 51) M@ = 26)i6I712 wk, 4550
NGS-0976 20mg#l i # FIDNLAHN T3k sh /K7 R
B 1 22%, AF4Efb bR B2 2 4 8 2R (BRI 1 (tissue
metalloproteinase inhibitors 1, TIMP-1){2 3 [#Aik; =4+
3 BB IR AR A T 5 % FE AR I 73 #(magnetic
resonance imaging estimates of proton density fat fraction,
MRI-PDFF)ZZ fif (AR 348 T B 22 30%) 1) i35 L5l 53l
48%- 23%F115%; — ZH [ AR S RS A5 DN 2 e s 5
TCZE ST AV R AF, RGBT EE
I RS 52, {BFERE52GS-0976 20 mg &S mgifyT i
SRR MIE TGRS T s, SRR G 73 39 11%
A13%. %FT MIETGRH i, 7T Re /& A CCH]
FIE FEAIHIDNL S E0F), PR 0 1375 T G /K SF mT REXs
ACCHHIFRIIE 7t 2 56 ZY, 5 BRI AR 7 R RE R
H1GS-0976 AT #IHI FFIEDNL, LA A fE % 3% MRI-PDFF
b AEIR BN AT bR B, RIRE 7T AR
AAEIRITIN (A AR ELHE L R 2 25 R PR, (BT
SERAE—FREE L SCHF T AR FLGS-09764E A4 ACC
TETTNASHEE 22 A 1A 2.

3.2 FMACCIIpH A FHIF S HENAFLDE &
FEAEH/EACCIZRIE EIFIEACC2™, Hpilif|ACCL
AT RE A o0 A AR R0 2T e A 10 7 70, O
ACCIL. ACC2XUE AL B HIHI A CCIF TS T A
RSN, IR TG TG, 20184EMizojiriZ “HE 7t —F
FIARLGEREEACCHIHIFI, XFACCIEREEZACC2
111700015 LA L, #44MIH] ACCIFIACC2ITICS0E 4373
40.58 nMAI>10000 nM. [ J5 TamuraZ5 5t — B 78 I R
HINASHIE Y FLZ AN IE PP EACCHMHI (L E4-1)I
JTRL, AR BRI A -1 5558 /N BRA CCLFIACC211
IC501E 7351 91.9 nMAT>10000 nM, 5 71 A BRI s
56 /N BT HEM-CoA 2 &, 30 mg/kgi 7 2 K, bt HR4H

2022-08-28 | Volume 30 | Issue 16 |



21, .

1£62%; 735 PA3 mg/kg. 10 mg/kghl30 mg/kgItb &4-1
B2/, B H 1R, ELE8 wk, SxTHRAAHLL,
R B AR T 9.1%. 23.8%F1157.1% , Ak, tb&
W-188 5 2 B SERR EYI(MCP-1. F4/80) S JT 2T 4
s EAREMI(Collal . Colla2. aSMA. TGFE-B1)ifiE
DR ik /K W L4 SRR AL B 41 e 05 2508 IR 7 72
PERFAF4Etb, B2t RIF, REZE S MK TGHKE.
TR 1 YR WA B A C C LA 79 ZE I PR B A28 o AL
R HTRL, T AR TNAFLD/NASHER AL 7 —Ff ]
AT

4 ASAHBRE AERHDHIT

He iR & i (fatty acid synthase, FASN) T2 i h,
FERFIE . MEWTHZ s RIE, ¥ 2 BhihBgafl 7y — mt 4
Bitfalfl A AR HRITR IS . AR R TG 0 I = 2E i = A 7 %
AR LS IR 1 A R R AR, fE SRR AR AL AT
B ESEIAINASHY. NAFLD £ # [IFASNIE K]
FIBACETE ™, W R ATT 703K B AEF A SN IR o /s
U o DN LI/ FIM-Co ARSI, H1 2511 R R 36
N, TEARBIEEAAE R, FHIFASNATIHIDNL, HA
AAEFRTGH ™, 4%t ACCHIFASNAHI IR EFR TG
SRS, AT DA 3 5 FFAREM-C o AR B PR S AR il
B, M-CoA 2 & il % AN IR T 2 (polyunsaturated fatty
acids, PUFA)FIT 2 75 0 R [E) 44 F0 i1 ACC R B#IEM-CoA7K
°F, FIRESZMRPUFA R & B, 2ETM 8L XR/SREBP1 c#l1
PRI 0, i 5 S0V LDL A0 A I K TGk J8 T ™,
MHIHIFASNIMEM-Co AZKF- T+ 5. [Klitk, #IFASNEL
RIS 71108 NAFLD I 7 i,

TVB-264072 55—~ Nl RIS (I FA SNAIHiI] 771,
FA EIC50: 0.05 pM) PRI ] 0 PR i, 8 i
If1) B- e I S S R 45 A 1B FASN. Syed-Abdul 25"
S RAIIZZ5 A DN LB AR, 126842 A1k
ZARE HZTVB-2640GF 215 H 50 mg/d-150 mg/d)ifyT
10 d, DNLE FI SRR, BRREEE mik90%, (HFR
LS e AL S i e S P N B Pl w1 2 M
Ja, TNl R IR 2 I AR 7T A TV B-2640
{142 4 AR X N A SH 6 25 A A P B A REA Qs s
VIR, 45 B RN TVB-2640 L IRIGIT 12 wk)s T
JiE Wi &5 B 53 BRI, 50 mg/difyTi, AL
RERE~F-3098/0 T 28.1%; 61%[152i8 % 1A% T MRI-PDFF
LA, LTINS A bs £ I CIMTIMP-1 53 %
1, Bt Rif, A2 SHTGTHE. (HiZH 71 R R
FETHREA BRI A NS 2 Rp L R, 7] e TRVE T
SR MR P A A E AR BV, BRI R B —
OB 70K B A TVB-2640% T2 2127 (s min ™,

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

739

BALAEAUNEFETS I TSI A REVH R EE

B v B P i o 225 ) 3 (TP A SN A 551
FFT4101, & 24— FE(IC50: 23 nM). EFEME. Ak
AEPAT RN FALE ). BeysenZE VT (i BEAZ iR %
HE FUF T-4101 500 AR 24560 DN LA (9 75 2 )
i, 25 RFT-4101 25 S HIHIDNL, #1779 mg
NI ZRN68%. B RPN T NAFLDSZ i # Fi
BL2:1)#523 mg FT-4101(z = )82 ) = 5) [ B kG
3712 wk(3 wk. 6 wk. 9 wkfil12 wkE[ {545 25), ITNFT-
4100 FFRE R IS Ve 22 A L Tt S2 I R T 2RL, 4558
TNRENE S AR D A8 1 40 7 HFEDNL, 22%0)%2
RE B FAHXNMRI-PDFFFIE=30%, 24t RIF, KK
LR P TR I TG . AHRZAE I JR BRI VE TR
IINTHIZNASHESH A a2, ARETF HFT-4101%F
NASHZEREMA AN SE A UL, FERE LT
T UKV B e 7 R R A YR 7 N T (17 25N 22 4 k.

5 SCDNHIF
figh Hi Ik 4 A A 2= RN 1 (stearoyl-CoA desaturase 1, SCD1)
e —Fh T R 25 B AORE A, A IR T 2L 2R IE
HIk, & AR AN T TR m) B ANV AN i T R A H 0%
PR IEES, /EDNLIIR)S M B B E Y.
IEBPISCD 1 AR A QAN 4 = 4% il f 5S8R &%, SCDI
I RIE T AEAR TR A G 0, FETmR B ALK, S35k
FFRR S L & A4, AT At SN AFLD & A Ak g A el
(R, $0HISCD1ATRES ARSI TNAFLDIH 7% . T
FESCD1ERFE ) /N BRI FE i i 1 B Pk S 6 AR R A
AR S, TR, R A4 B 43 A0 (1 S CD LM77 ) fig 5 35
FEFHLHEIIA RN A, A T 4= SCD 1| 71) 2 4=
P, TidaZ5 P & 7 — P A PESCD 11 771, B
WEM-A- 2 FRISAINIA8, "E 10T RE T M Sh A v 2 575)
BRI RARIFATTG, J-6 R0 12 47 56l (10-81-
fold, AUC/K ), 2241t R 4T, 1677 AN JE 2.3 A R 4
PR, BATVRITNAFLDYEEMN 4.

3B-464 VU I B Ik Jiie IE R (A ramchol) & 53 — FfiT
JUE L 1] PRI SCD 1 43 # i 71, AEAR AME AL TR Aramchol
XFS CD 1Y T 4 1] 52 1A £ 70%-83%. 7E B AR B o
AR 340 I AESCD 1 2R A 3Rk FE BRI AE T G AN 41 4
AR —IN ASH &4 9 1 bIAREHL 22 B 75T R R 56 iFF
& 1 Aramchol (97 ORI 2 A MY, GhN 19247151 £ 2 BE L
/3~ Aramchol 400 mg(z = 101). 600 mg(@ = 98). 2z
(n = 48), 45 F 27~ Aramchol 600 mgFl1 2B 720 43 A
16.7%M15% K152 iR #F 1A F] NASH AN A4tk %Ak
(OR = 4.74, 95%CT: 0.1-22.7), /3 314529.5%F117.5%i% F
LHEALEGE = LAMENASHEAL(OR = 1.88, 95%CI: 0.7-
5.0); Aramchol 600 mgZH (1) H Vi — BRI MRS &)

2022-08-28 | Volume 30 | Issue 16 |



A0, . BB EREIR ST I BB M AR HE

522 REFAIZEAH LU REAIR, (ELG 2 22 5+ Aramchol %24 HLTi
VR A, NAESRATZ 1R R A 3 <5%. SR ZIE Fu A
aramchol 600 mgZH ¥ JIE 17 98> A 21 3 2 PR K,
L/\ﬁéEU\&HHEQH/AM}Z%ﬁSCDITfﬂ?EJJ;‘WEﬁ/u

KR HEAT IS

6 BEESEE
H Al i 6 o7 v AR s U7 U Sk gk A 2 NAFLD/
MﬂH%~%@fﬁ&r&ﬂ®Am@%%%%?ﬁf
B N, AR, I PRZEDNLENAFLD/NASHYR
ﬁﬁy:éla KRR E RS, THRH T B T6
JTNAFLD/NASHFDNLIHIF, HE 17— € fdkke.
B IRCICHA CLY TR 745 B ZE I R AT T 7T B B,
{HACCHIHI77GS-0976. FASNHIH|7ITVB-2640F1SCD1
sl
B, R, ?W%IJDNLT £ EEIRTGROIIE N E[L/J\ffmaz
DDA K R IR AT S5 AN B SR AR, DAL, i e 28
[ BN ORAIE 22 4 P DN LAV AR 7875 22 G B 2. DNL
FHRIFR) )7 RN 22 A 1t 15 2 AR B 250 )7 B S
fibn 7 VI A5 FH DA 5T R ek AR AN BB, BABHLIE
NAFLD/NASHit & -k, A7 /it — Pl R 7T,

7 BN

1 Younossi ZM, Marchesini G, Pinto-Cortez H, Petta S.
Epidemiology of Nonalcoholic Fatty Liver Disease and
Nonalcoholic Steatohepatitis: Implications for Liver
Transplantation. Transplantation 2019; 103: 22-27 [PMID: 30335697
DOI: 10.1097/TP.00000000]

2 Calzadilla Bertot L, Adams LA. The Natural Course of Non-
Alcoholic Fatty Liver Disease. Int | Mol Sci 2016; 17 [PMID:
27213358 DOI: 10.3390/ijms17050774]

3 Esler WP, Bence KK. Metabolic Targets in Nonalcoholic Fatty
Liver Disease. Cell Mol Gastroenterol Hepatol 2019; 8: 247-267
[PMID: 31004828 DOI: 10.1016/j.jemgh.2019.04.007]

4 Cohen JC, Horton JD, Hobbs HH. Human fatty liver disease: old
questions and new insights. Science 2011; 332: 1519-1523 [PMID:
21700865 DOI: 10.1126/ science.1204265]

5 Postic C, Girard J. Contribution of de novo fatty acid synthesis to
hepatic steatosis and insulin resistance: lessons from genetically
engineered mice. | Clin Invest 2008; 118: 829-838 [PMID: 18317565
DOI: 10.1172/]CI34275]

6 Angulo P, Kleiner DE, Dam-Larsen S, Adams LA, Bjornsson
ES, Charatcharoenwitthaya P, Mills PR, Keach ]JC, Lafferty
HD, Stahler A, Haflidadottir S, Bendtsen F. Liver Fibrosis, but
No Other Histologic Features, Is Associated With Long-term
Outcomes of Patients With Nonalcoholic Fatty Liver Disease.
Gastroenterology 2015; 149: 389-97.e10 [PMID: 25935633 DOI:
10.1053/j.gastro.2015.04.043]

7 Lambert JE, Ramos-Roman MA, Browning JD, Parks EJ. Increased
de novo lipogenesis is a distinct characteristic of individuals with
nonalcoholic fatty liver disease. Gastroenterology 2014; 146: 726-735
[PMID: 24316260 DOI: 10.1053/j.gastro.2013.11.049]

8 Tong J, Han CJ, Zhang JZ, He WZ, Zhao GJ, Cheng X, Zhang
L, Deng KQ, Liu Y, Fan HF, Tian S, Cai ], Huang Z, She ZG,

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

740

10

11

12

13

14

15

16

17

18

19

20

Zhang P, Li H. Hepatic Interferon Regulatory Factor 6 Alleviates
Liver Steatosis and Metabolic Disorder by Transcriptionally
Suppressing Peroxisome Proliferator-Activated Receptor y in
Mice. Hepatology 2019; 69: 2471-2488 [PMID: 30748020 DOI:
10.1002/hep.30559]

Fullerton MD, Galic S, Marcinko K, Sikkema S, Pulinilkunnil T,
Chen ZP, O'Neill HM, Ford RJ, Palanivel R, O'Brien M, Hardie
DG, Macaulay SL, Schertzer ]D, Dyck JR, van Denderen BJ,
Kemp BE, Steinberg GR. Single phosphorylation sites in Accl
and Acc2 regulate lipid homeostasis and the insulin-sensitizing
effects of metformin. Nat Med 2013; 19: 1649-1654 [PMID:
24185692 DOI: 10.1038/nm.3372]

Wei X, Schultz K, Bazilevsky GA, Vogt A, Marmorstein R.
Molecular basis for acetyl-CoA production by ATP-citrate
lyase. Nat Struct Mol Biol 2020; 27: 33-41 [PMID: 31873304 DOI:
10.1038/541594-019-0351-6]

Aluvila S, Sun J, Harrison DH, Walters DE, Kaplan RS. Inhibitors
of the mitochondrial citrate transport protein: validation of the
role of substrate binding residues and discovery of the first
purely competitive inhibitor. Mol Pharmacol 2010; 77: 26-34
[PMID: 19843634 DOI: 10.1124/mol.109.058750]

Fernandez HR, Gadre SM, Tan M, Graham GT, Mosaoa R,
Ongkeko MS, Kim KA, Riggins RB, Parasido E, Petrini I, Pacini S,
Cheema A, Varghese R, Ressom HW, Zhang Y, Albanese C, Uren
A, Paige M, Giaccone G, Avantaggiati ML. The mitochondrial
citrate carrier, SLC25A1, drives stemness and therapy resistance
in non-small cell lung cancer. Cell Death Differ 2018; 25: 1239-1258
[PMID: 29651165 DOI: 10.1038/541418-018-0101-z]

Tan M, Mosaoa R, Graham GT, Kasprzyk-Pawelec A, Gadre S,
Parasido E, Catalina-Rodriguez O, Foley P, Giaccone G, Cheema
A, Kallakury B, Albanese C, Yi C, Avantaggiati ML. Inhibition
of the mitochondrial citrate carrier, Slc25al, reverts steatosis,
glucose intolerance, and inflammation in preclinical models of
NAFLD/NASH. Cell Death Differ 2020; 27: 2143-2157 [PMID:
31959914 DOI: 10.1038/s41418-020-0491-6]

Lemus HN, Mendivil CO. Adenosine triphosphate citrate lyase:
Emerging target in the treatment of dyslipidemia. | Clin Lipidol
2015; 9: 384-389 [PMID: 26073398 DOI: 10.1016/jjacl.2015.01.002]
Ahrens M, Ammerpohl O, von Schinfels W, Kolarova J, Bens S,
Ttzel T, Teufel A, Herrmann A, Brosch M, Hinrichsen H, Erhart
W, Egberts ], Sipos B, Schreiber S, Hisler R, Stickel F, Becker
T, Krawczak M, Rocken C, Siebert R, Schafmayer C, Hampe J.
DNA methylation analysis in nonalcoholic fatty liver disease
suggests distinct disease-specific and remodeling signatures after
bariatric surgery. Cell Metab 2013; 18: 296-302 [PMID: 23931760
DOI: 10.1016/j.cmet.2013.07.004]

Siculella L, Giannotti L, Testini M, Gnoni GV, Damiano F. In
Steatotic Cells, ATP-Citrate Lyase mRNA Is Efficiently Translated
through a Cap-Independent Mechanism, Contributing to the
Stimulation of De Novo Lipogenesis. Int | Mol Sci 2020; 21 [PMID:
32054087 DOI: 10.3390/ {jms21041206]

Pinkosky SL, Groot PHE, Lalwani ND, Steinberg GR. Targeting
ATP-Citrate Lyase in Hyperlipidemia and Metabolic Disorders.
Trends Mol Med 2017; 23: 1047-1063 [PMID: 28993031 DOI:
10.1016/j.molmed.2017.09.001]

Ishihara K, Oyaizu S, Onuki K, Lim K, Fushiki T. Chronic
(-)-hydroxycitrate administration spares carbohydrate utilization
and promotes lipid oxidation during exercise in mice. |
Nutr 2000; 130: 2990-2995 [PMID: 11110858 DOI: 10.1093/
n/130.12.2990]

Semwal RB, Semwal DK, Vermaak I, Viljoen A. A comprehensive
scientific overview of Garcinia cambogia. Fitoterapia 2015; 102:
134-148 [PMID: 25732350 DOI: 10.1016/j fitote.2015.02.012]

Han J, Li L, Wang D, Ma H. (-)-Hydroxycitric acid reduced
fat deposition via regulating lipid metabolism-related gene
expression in broiler chickens. Lipids Health Dis 2016; 15: 37

2022-08-28 | Volume 30 | Issue 16 |



21

24

25

26

27

28

29

30

31

32

33

J3aishideng®

21, . BB ERUIEIRD ST I BB AR AR HE

[PMID: 26912252 DOI: 10.1186/512944-016-0208-5]

LiL, Peng M, Ge C, Yu L, Ma H. (-)-Hydroxycitric Acid Reduced
Lipid Droplets Accumulation Via Decreasing Acetyl-Coa Supply
and Accelerating Energy Metabolism in Cultured Primary
Chicken Hepatocytes. Cell Physiol Biochem 2017; 43: 812-831
[PMID: 28954258 DOI: 10.1159/000481564]

Li L, Chu X, Yao Y, Cao J, Li Q, Ma H. (-)-Hydroxycitric Acid
Alleviates Oleic Acid-Induced Steatosis, Oxidative Stress, and
Inflammation in Primary Chicken Hepatocytes by Regulating
AMP-Activated Protein Kinase-Mediated Reactive Oxygen
Species Levels. | Agric Food Chem 2020; 68: 11229-11241 [PMID:
32940033 DOI: 10.1021/ acs jafc.0c04648]

Han JH, Park MH, Myung CS. Garcinia cambogia Ameliorates
Non-Alcoholic Fatty Liver Disease by Inhibiting Oxidative
Stress-Mediated Steatosis and Apoptosis through NRF2-ARE
Activation. Antioxidants (Basel) 2021; 10 [PMID: 34439474 DOI:
10.3390/ antiox10081226]

Maérquez F, Babio N, Bull6 M, Salas-Salvad¢ J. Evaluation of the
safety and efficacy of hydroxycitric acid or Garcinia cambogia
extracts in humans. Crit Rev Food Sci Nutr 2012; 52: 585-594
[PMID: 22530711 DOI: 10.1080/10408398.2010.500551]
Rose-Kahn G, Bar-Tana J. Inhibition of lipid synthesis by
beta beta’-tetramethyl-substituted, C14-C22, alpha, omega-
dicarboxylic acids in cultured rat hepatocytes. | Biol Chem 1985;
260: 8411-8415 [PMID: 4008497]

Atkinson LL, Kelly SE, Russell JC, Bar-Tana J, Lopaschuk GD.
MEDICA 16 inhibits hepatic acetyl-CoA carboxylase and reduces
plasma triacylglycerol levels in insulin-resistant JCR: LA-cp rats.
Diabetes 2002; 51: 1548-1555 [PMID: 11978655 DOI: 10.2337/
diabetes.51.5.1548]

Zagelbaum NK, Yandrapalli S, Nabors C, Frishman WH.
Bempedoic Acid (ETC-1002): ATP Citrate Lyase Inhibitor:
Review of a First-in-Class Medication with Potential Benefit
in Statin-Refractory Cases. Cardiol Rev 2019; 27: 49-56 [PMID:
29939848 DOI: 10.1097/ CRD.0000000000000218]

Pinkosky SL, Newton RS, Day EA, Ford R], Lhotak S, Austin
RC, Birch CM, Smith BK, Filippov S, Groot PHE, Steinberg
GR, Lalwani ND. Liver-specific ATP-citrate lyase inhibition by
bempedoic acid decreases LDL-C and attenuates atherosclerosis.
Nat Commun 2016; 7: 13457 [PMID: 27892461 DOI: 10.1038/
ncomms13457]

Sanjay KV, Vishwakarma S, Zope BR, Mane VS, Mohire S,
Dhakshinamoorthy S. ATP citrate lyase inhibitor Bempedoic
Acid alleviate long term HFD induced NASH through
improvement in glycemic control, reduction of hepatic
triglycerides & total cholesterol, modulation of inflammatory
& fibrotic genes and improvement in NAS score. Curr Res
Pharmacol Drug Discov 2021; 2: 100051 [PMID: 34909677 DOI:
10.1016/j.crphar.2021.100051]

Abu-Elheiga L, Brinkley WR, Zhong L, Chirala SS, Woldegiorgis
G, Wakil S]. The subcellular localization of acetyl-CoA
carboxylase 2. Proc Natl Acad Sci USA 2000; 97: 1444-1449 [PMID:
10677481 DOI: 10.1073/ pnas.97 4.1444]

Savage DB, Choi CS, Samuel VT, Liu ZX, Zhang D, Wang A,
Zhang XM, Cline GW, Yu XX, Geisler JG, Bhanot S, Monia BP,
Shulman GI. Reversal of diet-induced hepatic steatosis and
hepatic insulin resistance by antisense oligonucleotide inhibitors
of acetyl-CoA carboxylases 1 and 2. | Clin Invest 2006; 116: 817-
824 [PMID: 16485039 DOI: 10.1172/]JCI27300]

ShenY, Volrath SL, Weatherly SC, Elich TD, Tong L. A mechanism
for the potent inhibition of eukaryotic acetyl-coenzyme A
carboxylase by soraphen A, a macrocyclic polyketide natural
product. Mol Cell 2004; 16: 881-891 [PMID: 15610732 DOI: 10.1016/
jmolcel.2004.11.034]

Harwood H]J Jr, Petras SF, Shelly LD, Zaccaro LM, Perry
DA, Makowski MR, Hargrove DM, Martin KA, Tracey WR,

WCJD | https://www.wjgnet.com

35

36

37

38

39

40

41

Chapman JG, Magee WP, Dalvie DK, Soliman VF, Martin WH,
Mularski CJ, Eisenbeis SA. Isozyme-nonselective N-substituted
bipiperidylcarboxamide acetyl-CoA carboxylase inhibitors
reduce tissue malonyl-CoA concentrations, inhibit fatty acid
synthesis, and increase fatty acid oxidation in cultured cells
and in experimental animals. | Biol Chem 2003; 278: 37099-37111
[PMID: 12842871 DOI: 10.1074/jbc.M304481200]

Kelly KL, Reagan W], Sonnenberg GE, Clasquin M, Hales K,
Asano S, Amor PA, Carvajal-Gonzalez S, Shirai N, Matthews
MD, Li KW, Hellerstein MK, Vera NB, Ross TT, Cappon G,
Bergman A, Buckeridge C, Sun Z, Qejvanaj EZ, Schmahai
T, Beebe D, Pfefferkorn JA, Esler WP. De novo lipogenesis is
essential for platelet production in humans. Nat Metab 2020; 2:
1163-1178 [PMID: 32929234 DOI: 10.1038/s42255-020-00272-9]
Ross T, Kelly K, Rinaldi A,Lech M,Esler W.PS-132-The acetyl-
CoA carboxylase inhibitor PF-05221304 exerts direct effects on
hepatic inflammation and fibrosis independent of benefits on
steatosis. Journal of Hepatology 2019; 70: 86 [DOI: 10.1016/S0618-
8278(19)30150-1]

Ross TT, Crowley C, Kelly KL, Rinaldi A, Beebe DA, Lech MP,
Martinez RV, Carvajal-Gonzalez S, Boucher M, Hirenallur-
Shanthappa D, Morin ], Opsahl AC, Vargas SR, Bence KK,
Pfefferkorn JA, Esler WP. Acetyl-CoA Carboxylase Inhibition
Improves Multiple Dimensions of NASH Pathogenesis in Model
Systems. Cell Mol Gastroenterol Hepatol 2020; 10: 829-851 [PMID:
32526482 DOI: 10.1016/j.jemgh.2020.06.001]

Goedeke L, Bates ], Vatner DF, Perry R], Wang T, Ramirez
R, Li L, Ellis MW, Zhang D, Wong KE, Beysen C, Cline GW,
Ray AS, Shulman GI. Acetyl-CoA Carboxylase Inhibition
Reverses NAFLD and Hepatic Insulin Resistance but Promotes
Hypertriglyceridemia in Rodents. Hepatology 2018; 68: 2197-2211
[PMID: 29790582 DOI: 10.1002/ hep.30097]

Bergman A, Carvajal-Gonzalez S, Tarabar S, Saxena AR,
Esler WP, Amin NB. Safety, Tolerability, Pharmacokinetics,
and Pharmacodynamics of a Liver-Targeting Acetyl-CoA
Carboxylase Inhibitor (PF-05221304): A Three-Part Randomized
Phase 1 Study. Clin Pharmacol Drug Dev 2020; 9: 514-526 [PMID:
32065514 DOI: 10.1002/cpdd.782]

Calle RA, Amin NB, Carvajal-Gonzalez S, Ross TT, Bergman
A, Aggarwal S, Crowley C, Rinaldi A, Mancuso J, Aggarwal N,
Somayaji V, Inglot M, Tuthill TA, Kou K, Boucher M, Tesz G,
Dullea R, Bence KK, Kim AM, Pfefferkorn JA, Esler WP. ACC
inhibitor alone or co-administered with a DGAT2 inhibitor
in patients with non-alcoholic fatty liver disease: two parallel,
placebo-controlled, randomized phase 2a trials. Nat Med 2021;
27: 1836-1848 [PMID: 34635855 DOI: 10.1038/s41591-021-01489-
1]

Stiede K, Miao W, Blanchette HS, Beysen C, Harriman G,
Harwood HJ Jr, Kelley H, Kapeller R, Schmalbach T, Westlin
WE. Acetyl-coenzyme A carboxylase inhibition reduces de novo
lipogenesis in overweight male subjects: A randomized, double-
blind, crossover study. Hepatology 2017; 66: 324-334 [PMID:
28470676 DOIL: 10.1002/ hep.29246]

Loomba R, Kayali Z, Noureddin M, Ruane P, Lawitz EJ, Bennett
M, Wang L, Harting E, Tarrant JM, McColgan BJ, Chung C,
Ray AS, Subramanian GM, Myers RP, Middleton MS, Lai M,
Charlton M, Harrison SA. G5-0976 Reduces Hepatic Steatosis
and Fibrosis Markers in Patients With Nonalcoholic Fatty Liver
Disease. Gastroenterology 2018; 155: 1463-1473.e6 [PMID: 30059671
DOI: 10.1053 /j.gastro.2018.07.027]

Lawitz EJ, Coste A, Poordad F, Alkhouri N, Loo N, McColgan BJ,
Tarrant JM, Nguyen T, Han L, Chung C, Ray AS, McHutchison
JG, Subramanian GM, Myers RP, Middleton MS, Sirlin C,
Loomba R, Nyangau E, Fitch M, Li K, Hellerstein M. Acetyl-CoA
Carboxylase Inhibitor GS-0976 for 12 Weeks Reduces Hepatic De
Novo Lipogenesis and Steatosis in Patients With Nonalcoholic

2022-08-28 | Volume 30 | Issue 16 |



45

46

47

49

50

51

52

J3aishideng®

A0, . BB EREIR ST I BB M AR HE

Steatohepatitis. Clin Gastroenterol Hepatol 2018; 16: 1983-1991.e3
[PMID: 29705265 DOI: 10.1016/j.cgh.2018.04.042]

Harrison S,Noureddin M ,Herring R, Ruane P,Lawitz
E.Preliminary efficacy and safety of acetyl-CoA carboxylase
inhibitor GS-0976 in patients with compensated cirrhosis due
to NASH. Gastroenterology 2018; 154: 1166 [DOI: 10.1016/S0168-
8278(18)31425-9]

Kohjima M, Enjoji M, Higuchi N, Kato M, Kotoh K, Yoshimoto T,
Fujino T, Yada M, Yada R, Harada N, Takayanagi R, Nakamuta
M. Re-evaluation of fatty acid metabolism-related gene
expression in nonalcoholic fatty liver disease. Int ] Mol Med 2007;
20: 351-358 [PMID: 17671740]

Mizojiri R, Asano M, Tomita D, Banno H, Nii N, Sasaki M, Sumi
H, Satoh Y, Yamamoto Y, Moriya T, Satomi Y, Maezaki H.
Discovery of Novel Selective Acetyl-CoA Carboxylase (ACC) 1
Inhibitors. | Med Chem 2018; 61: 1098-1117 [PMID: 29232514 DOI:
10.1021/acs jmedchem.7b01547]

Tamura YO, Sugama J, Iwasaki S, Sasaki M, Yasuno H, Aoyama
K, Watanabe M, Erion DM, Yashiro H. Selective Acetyl-CoA
Carboxylase 1 Inhibitor Improves Hepatic Steatosis and Hepatic
Fibrosis in a Preclinical Nonalcoholic Steatohepatitis Model. |
Pharmacol Exp Ther 2021; 379: 280-289 [PMID: 34535562 DOI:
10.1124/jpet.121.000786]

Ogawa Y, Imajo K, Honda Y, Kessoku T, Tomeno W, Kato
S, Fujita K, Yoneda M, Saito S, Saigusa Y, Hyogo H, Sumida
Y, Itoh Y, Eguchi K, Yamanaka T, Wada K, Nakajima A.
Palmitate-induced lipotoxicity is crucial for the pathogenesis of
nonalcoholic fatty liver disease in cooperation with gut-derived
endotoxin. Sci Rep 2018; 8: 11365 [PMID: 30054551 DOIL: 10.1038/
$41598-018-29735-6]

Dorn C, Riener MO, Kirovski G, Saugspier M, Steib K, Weiss TS,
Gébele E, Kristiansen G, Hartmann A, Hellerbrand C. Expression
of fatty acid synthase in nonalcoholic fatty liver disease. Int | Clin
Exp Pathol 2010; 3: 505-514 [PMID: 20606731]

Wu M, Singh SB, Wang ], Chung CC, Salituro G, Karanam BV,
Lee SH, Powles M, Ellsworth KP, Lassman ME, Miller C, Myers
RW, Tota MR, Zhang BB, Li C. Antidiabetic and antisteatotic
effects of the selective fatty acid synthase (FAS) inhibitor
platensimycin in mouse models of diabetes. Proc Natl Acad
Sci USA 2011; 108: 5378-5383 [PMID: 21389266 DOI: 10.1073/
Ppnas.1002588108]

Syed-Abdul MM, Parks EJ, Gaballah AH, Bingham K,
Hammoud GM, Kemble G, Buckley D, McCulloch W,
Manrique-Acevedo C. Fatty Acid Synthase Inhibitor TVB-2640
Reduces Hepatic de Novo Lipogenesis in Males With Metabolic
Abnormalities. Hepatology 2020; 72: 103-118 [PMID: 31630414
DOI: 10.1002/hep.31000]

Kim CW, Addy C, Kusunoki ], Anderson NN, Deja S, Fu
X, Burgess SC, Li C, Ruddy M, Chakravarthy M, Previs S,
Milstein S, Fitzgerald K, Kelley DE, Horton JD. Acetyl CoA
Carboxylase Inhibition Reduces Hepatic Steatosis but Elevates
Plasma Triglycerides in Mice and Humans: A Bedside to Bench
Investigation. Cell Metab 2017; 26: 394-406.e6 [PMID: 28768177
DOI: 10.1016/j.cmet.2017.07.009]

Loomba R, Mohseni R, Lucas KJ, Gutierrez JA, Perry RG, Trotter
JF, Rahimi RS, Harrison SA, Ajmera V, Wayne JD, O’Farrell
M, McCulloch W, Grimmer K, Rinella M, Wai-Sun Wong
V, Ratziu V, Gores GJ, Neuschwander-Tetri BA, Kemble G.

WCJD | https://www.wjgnet.com

53

55

56

57

58

59

60

61

742

TVB-2640 (FASN Inhibitor) for the Treatment of Nonalcoholic
Steatohepatitis: FASCINATE-1, a Randomized, Placebo-
Controlled Phase 2a Trial. Gastroenterology 2021; 161: 1475-1486
[PMID: 34310978 DOI: 10.1053/j.gastro.2021.07.025]

Beysen C, Schroeder P, Wu E, Brevard ], Ribadeneira M, Lu W,
Dole K, O'Reilly T, Morrow L, Hompesch M, Hellerstein MK, Li
K, Johansson L, Kelly PF. Inhibition of fatty acid synthase with
FT-4101 safely reduces hepatic de novo lipogenesis and steatosis
in obese subjects with non-alcoholic fatty liver disease: Results
from two early-phase randomized trials. Diabetes Obes Metab
2021; 23: 700-710 [PMID: 33289350 DOI: 10.1111/ dom.14272]
Garcia-Serrano S, Moreno-Santos I, Garrido-Sanchez L,
Gutierrez-Repiso C, Garcia-Almeida JM, Garcia-Arnés J, Rivas-
Marin ], Gallego-Perales JL, Garcia-Escobar E, Rojo-Martinez G,
Tinahones F, Soriguer F, Macias-Gonzalez M, Garcia-Fuentes E.
Stearoyl-CoA desaturase-1 is associated with insulin resistance
in morbidly obese subjects. Mol Med 2011; 17: 273-280 [PMID:
21060977 DOI: 10.2119/molmed.2010.00078]

Flowers MT, Ntambi JM. Role of stearoyl-coenzyme A desaturase
in regulating lipid metabolism. Curr Opin Lipidol 2008; 19: 248-
256 [PMID: 18460915 DOI: 10.1097/ MOL.0b013e3282{9b54d]
Cao B, Liu C, Zhang Q, Dong Y. Maternal High-Fat Diet Leads
to Non-alcoholic Fatty Liver Disease Through Upregulating
Hepatic SCD1 Expression in Neonate Rats. Front Nutr 2020; 7:
581723 [PMID: 33282902 DOI: 10.3389/ fnut.2020.581723]
Miyazaki M, Flowers MT, Sampath H, Chu K, Otzelberger C,
Liu X, Ntambi JM. Hepatic stearoyl-CoA desaturase-1 deficiency
protects mice from carbohydrate-induced adiposity and hepatic
steatosis. Cell Metab 2007; 6: 484-496 [PMID: 18054317 DOI:
10.1016/j.cmet.2007.10.014]

Zhang Z, Dales NA, Winther MD. Opportunities and challenges
in developing stearoyl-coenzyme A desaturase-1 inhibitors as
novel therapeutics for human disease. ] Med Chem 2014; 57: 5039-
5056 [PMID: 24295027 DOI: 10.1021/jm401516c]

lida T, Ubukata M, Mitani I, Nakagawa Y, Maeda K, Imai H,
Ogoshi Y, Hotta T, Sakata S, Sano R, Morinaga H, Negoro T,
Oshida S, Tanaka M, Inaba T. Discovery of potent liver-selective
stearoyl-CoA desaturase-1 (SCD1) inhibitors, thiazole-4-acetic
acid derivatives, for the treatment of diabetes, hepatic steatosis,
and obesity. Eur | Med Chem 2018; 158: 832-852 [PMID: 30248655
DOI: 10.1016/j.ejmech.2018.09.003]

Iruarrizaga-Lejarreta M, Varela-Rey M, Fernandez-Ramos D,
Martinez-Arranz I, Delgado TC, Simon J, Juan VG, delaCruz-
Villar L, Azkargorta M, Lavin JL, Mayo R, Van Liempd SM,
Aurrekoetxea I, Buqué X, Cave DD, Pefia A, Rodriguez-Cuesta
J, Aransay AM, Elortza F, Falc6n-Pérez JM, Aspichueta P,
Hayardeny L, Noureddin M, Sanyal AJ, Alonso C, Anguita J,
Martinez-Chantar ML, Lu SC, Mato JM. Role of Aramchol in
steatohepatitis and fibrosis in mice. Hepatol Commun 2017; 1: 911-
927 [PMID: 29159325 DOI: 10.1002/ hep4.1107]

Ratziu V, de Guevara L, Safadi R, Poordad F, Fuster F, Flores-
Figueroa ], Arrese M, Fracanzani AL, Ben Bashat D, Lackner K,
Gorfine T, Kadosh S, Oren R, Halperin M, Hayardeny L, Loomba
R, Friedman S; ARREST investigator study group, Sanyal
A]J. Aramchol in patients with nonalcoholic steatohepatitis: a
randomized, double-blind, placebo-controlled phase 2b trial. Nat
Med 2021; 27: 1825-1835 [PMID: 34621052 DOI: 10.1038/s41591-
021-01495-3]

FHF AT IRALR SR IRALR

2022-08-28 | Volume 30 | Issue 16 |



C |V | ) R e o

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

www.wjgnet.com

L )JOBIAYE 20226-8F28H; 30(16): I-V

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

(EREANFRE) BAaH®

1 ®BisEN

L1 AR (RN E) (World Chinese Journal
of Digestology, WCJD, print ISSN 1009-3079, online ISSN
2219-2859, DOI: 10.11569) A& — 1/ [ Bt AT PF SR
FREL(Open Access, OA) 2 A KA. ATIEITT-1993
FE1HI5H, AT, 5 AF28 S AL IR, (THEAEN
THAAE) G A mTI9M B A, K E R E3 1A
A BIGXEL A HER AT EX.

1.2 B &y (HFALNEHRE) MERZERERERE
147 18 M 95 2 R T 2 400088 22 2 ) T e A R B 4
SCEE, AR W s A L R, SR AL R
G ITIBT 12 Wi R TT K.

13 8 (B AHEARE) 17 B R
o THAANEEE L ARG S TP EEZ L
fele . B B KA NIRIT %
PR S5 AR FT . VA EE = AT AL
ks =2

14 28 (MAENHERE) 2 HORFRFE, 3
WEOTFE ImPRBEFE . SCBRZEE . BFFUbRAR . IR SR
MU GRS . PN EARENE . SerEtE. AretE A
SCHIVE, B R, SO RS, Bl TR, SRR Bk
TR

1.5 AT ERG R RS (%X (Chemical
Abstracts, CA)) (=253 PE/1% 7 U (EMBASE/
Excerpta Medica, EM)) .  {3C#ifi%% & (Abstract Journal,
AJ)) + Scopus. HEEIR (T 4 S0 PR
(CNKD) (R SCRH TSR FE(CST)) i GEA
AT H BT 65 (Superstar Journals Database) ) 4 U
. (AR NTHMZRE) 1EScopusBif 2 11201748 1
FIVFAN FE AR HE: CiteScore: 0.04; SIR: 0.109; SNIP: 0.020.
AT H 26 [ A E A A R A 7] (Baishideng
Publishing Group, BPG) 3= 731 H i (11— 43 1 SC BRI AR
FL - RBORIT I 28 Rl 14 [ Btz o0 27 AR T 4.

1.6 Bir (HFAENWMHAE) HBaishideng Publishing
Group (BPG)4m A1t hix. BPGEX R ki1

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

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

E-mail: wejd@wjgnet.com
Help Desk: https://www.baishideng.com/helpdesk
https://www.wjgnet.com

Telephone: +1-925-3991568

1.7 &7 (AR NHERE) Bt m s EyE
FRECE R A B AR, AR R T
100025, AL 5T FH X A DU %625

LT [ Br D903 5

HLiE: 010-5908-0035

E-mail: wejd@wjgnet.com
Help Desk: https://www.baishideng.com/helpdesk
https://www.wjgnet.com

1.8 Zpdi3r (AL NHRE) BN T EEH,
X R L Gn R

(AN ARE) S

AR B Y AR A R A

100025, JE5¢ T & FH X AR U3 o % 625

LV E B DJAE903 %

L1 010-5908-0035

E-mail: j.l.wang@wjgnet.com
Help Desk: https://www.baishideng.com/helpdesk
http://www.wjgnet.com

1.9 %% (HFRENENRE) Wi R R k4
AL http:/www.wignet.com/1009-3079/editorialboard.htm.
110 945 [FT PRGOS R Z14-28K. fir A HORAR 2
2-307 [FAT B KA P, 2067 B LA Bl s, 15 )
HEIBAR BT A AE B P AT P

111 #&As (IR N E) 8 S5k I ik W
https://www.baishideng.com/.

112 £ (AL NELZRE) FE TSI https:/
www.wjgnet.com/1009-3079/index.htm.

113 gl SCEAE (NG WhE, 1R
FERAT i R PDFAFE T 63 AF A . PDERLAS
B WMESWALE. HIR. IEXHHE.

1.14 paA FEAEBUAMEE P . REUHBaishideng
Publishing Group Incfi .

2022-08-28 | Volume 30 | Issue 16 |



(BFRENBRTE) RISISE

2 FREK

2.1 BARATE TRS ROE I E KA HEGB 77138 74
AR AR SCRZEARR I 5 1, GB64473C
g 5N, GBT7143C e 275 3Lk S FN LA L2 GB/T
3179RF 2 AR T G FlE A A EF R, (R 1R ] P
2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll & 1) (EYE2AIHTI RS —
FR(EESHR)Y (Uniform requirements for manuscripts
submitted to biomedical journals), F44& I.: Ann Intern
Med 1997; 126: 36-47.

2.2 £WEARE FRMNAREN, fTES—. Wik
HZRBIE, o7 T H5 KN S B2 InE 5 A
PR, CUE B AR, R 400 DLa B 3 AR 4
WHERRESAMP (CEEEZEDY o (B
LSRR AR D) . (AT o (ED
FAA) « AN AED) © (CHRAEY Y4
WY M (R RIUNHE, 240 (RN RS
VLR 24 30 ) A0 DA 24 B 25 G o g 1Y) (24 44 3RV )

Do 1B oK f i 2 R B R AR 2, R At
HEMN 244, IR 2575 S B IRIE 25 & 25 1) “dm
DR TR A BB AR S AN ) AR AE T B
2L (U — IR 5 4 FK), WALT, AST, mAb,
WBC, RBC, Hb, T, P, R, BP, PU, GU, DU, ACTH, DNA,
LD50, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA,
IgM, TCM, RIA, ELISA, PCR, CT, MRIZ%. AyJik /b HEED
Hix, Sh3C. BTRAECT . A5 S5 B AUERRITENLE
AALR b H R 2 4% 1A SRR EEAE DL R BRI (1) X 4
A, SR A EA JEERE, i Kstroke, & #ifever;
(2)F X B N AR bR SCA Bk R OB ],
J\%eight principal methods; (3)5% 15 H 7% X 25 1A 5
MNE R, BAMOEPESE, WByin, FHyang, BIFH5%
yinyangology, A Hirenzhong, A Hqigong; PiEHF 5 %
PN B 5, I8 H N/NE ) dllweixibao nizhuanwan
(H 4l 5% H), guizhitang (FEA ).

23X FH FRMERKRNE, IERMES ETA
b B KRS R 46 S i, WLPRIESS Aim, IR
ip, 2 NS Ase, i E=d S Ao, BkiE S Mia, Tk
Hpo, #E H Nig. s(FH) A HES LS, kg MNAES K g, mLAS
AEH ML, lepm (5 A 1/min) <+ E%(X 83 50%) <60
= Bq, pHANBESPHELPH, H. pylori/NGe'S BHP, T1/2
AREE Wit 28T, Vmax A EES Vmax, pAE AT
u. FEHFRMARI AN ST, FRMAR R, SIS Fhhr
TELAMBEZSMAGIELE WA AR, Wik
| TURF i (Helicobacter pylori, H. pylorr), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 kIR £%);

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

1I

K, LGP/ S (AR B, Y Eimean, PrdEZE
SD, FEIE, A5, MERPAIA G 2 %0r); 142 b
PRI TR . B AR5 (WN, o, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWAPR), d-(dextro, 7€), p-(para, X1),
n-butyl acetate (i % I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 €7 A %),
l-dopa (/cJiE % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (i), V (I
B, F (0N, p (£79), W (Bh), v (GEE), Q (M), £ (1
WsafE), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, °C), D (WA, Gy), A (RIS E, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIRE, mol/g), 7 (KJE),
b (%L, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; JER 15, lH /NS RAE,
ras, c-myc; JEF =Y, RS B4R, WP1655 M.

2.4 3t FBAx T RR A E B AL o R OG5
FrAE, GB3100-3102-93 F AN AL, TR “ o0 F R M
SO BRI AR S 437 5 &, 130 kDESCRM T 30000530
kDa (MKSRMAE, /NG IEMR, TMtr);, “RFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
R, AR R, R (NS EE). i
BERAE. — R-JEVIH, £ £ RTEHESIH, W37.6
T+12°C, 45.6% +24%, 56.4 d+0.5 d. 3.56+0.27 pg/
ml%43.56 ng/L+0.27 ng/L. BPfilkPa (mmHg), RBC%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH &L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7, NS He/LRR. 1| MEERN SCON T mol/LARER, 1
N ER M. 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
B0 emX6 cmX4 cm. TR —HER AL E &
ALK, Fln, MK aEa. BEE. RES.
JREH. MaEr. SEHg/L, %R EHHmg/L;
HERE. B ORFE . RER. COLET). AR
FR. RE[EEE. PHEERERS . =BiH . 89 85, 85, 3k
FEHA. FHPHAmmol/L; JHLL 2. FH4AW. L
R WUEF. 2. 8. PURIER. JREEJT. &, 4E4ER
A HEERE. 4R RBLL 4R EB2. 4R EB6. R
M pmol/L; SACF kA (B i) B EIRER . 7k,
. FRURMRER. 2. MR Hnmol/L; FEEZ . HE
TEE. RS LIRS . 484 RKB12Hpmol/L. fEiRk
FIRAA HEE . ke, HieAS . EER LS N ALTEHR
W, B, VR, 1s; 23%k, 2 min; 378, 3 h; 4K, 4 d; 5

2022-08-28 | Volume 30 | Issue 16 |



JA, 5 wk; 6H, 6 mo; WEME S, AEE &, B P E bR AL
IU = 16.67 nkat, X{%{log, %&4tuv, F5r %, AL, RiE
1107 g55X 107 g2 KU1 mg50.5 mg, hrefskh,
HEykimg, KEmmm. E RS AR T8
FISCR) R, BN R AN S BEd, (HEERS mghl 58 mg/d.
TE—ANHA A5 WA 1560 BRI, FanA
RE'S ilimg/kg/d, TN 5 Rlimg/(kged), FL7EHERS S0 A B
Gu—. AR BRCA . ZHIX 2, i, 2 min A2
mins, 3 /AN A3 hs, 4 A 24 ds, 8 mg AN &8 mgs. N F
N5 d; 15F0RA 15 g 10%4E /K AR R 40 g/LH S,
95% PG A% % A1950 mL/L 2 5% CO,M 50 mL/L CO,;
1:1000'F FRRFEN N1 o/L'E FIRER; HEESEE R
736.8 pg/mgh N B FiEE H &L B ER36.8 ng/g;
10% 7 % 4 3 249560 mmol/LEE 100 g/L % % #i; 45 ppm
= 45X 107 B e FE IR (AR 38 B F r/min, #858
H g AR ES AR R, —#LL “kg” FoR.
2.5 it FHS FiFEA S A (DR H/ANEs (2)
FEIB R SESCREF; ) RARI A TNSG % (4)FF
APIH KRB I SONSr, (5)E HEHA NS vo;
(ORI TN En; (TMFER R CRMA RSP, 75
it 2, 1SRRI P8 bR E RN N
mean+SD, T35 + brifE iR Amean+ SE. Siit 2% 3#%
PEFHP<0.058°P<0.01(P>0.05A4%). WifE—F T HA
— &P, M FP<0.05F1°P<0.01; 5 =2 H°P<0.05F1
'P<0.01%,

2.6 #F Mk B EZFAREGB/T 15835-1995KF HifiR
V) B R RRUE, VE DS IR 2538 K I F 87,
W —AEARER . AR, SRR, DUBERE . TilUis
g BN, Gt 8 R BT RE T 411000-
1500 kg. 3.5 mmol/L+0.5 mmol/LZ%. & [ EdEAfE
I LI S PR RS B R, 191 16347 4R 600053 2 —
PRS2 B AR — AN, Ravrs)s —AiGw%E, il
T LA A 1R 2. £ — A7 fimean+ SDV %
FERMARFAE 22, — B LASDI 1/3 K 52 A7 4L, #1in3614.5
g+420.8 g, SDHI1/3E— 1 £ W, “FIEE 30/ B AL
K, W 3.6 kg+0.4 kg, LB L. X
18.4 em+0.27 cm, HSD/3 = 0.09 cm, A/ 5 )5 52
AL, WP S E s RN BN S BB 2. A A DA S
IR TCR, Bii%d s, REB /DTS4, KT
SWE, W A S TS, MIRT— A B0 4 W, &S (R
& “0” YHSZ JE4 N0, SRR R AT LIRGER, A
R IRGERR, B1U123.48, 2 ANE/NEUS, WIN 23, 1A
[Ni1%23.48—23.5—24. 4 F H R &7 RILIE, E
E X br#EGB/T 7408-94-155, W119854F4 H 12 H nf 51k
1985-04-12; 19854F4 H 5 {E1985-04; M 198544 H 12H23

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

1T

(HRENBIRT ) RIS

2053 S0FP 2 42198546 H 25 H 108304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; A 19854E4 1 12 H 2
£1985%6 4 15H 15 1E1985-04-12/06-16, - 4F-8Hf 51
08:00, N4t 51E16:30. H 4B R B HE 2
BERSE: 4-BE<100, B 305 EIMz; 101<40BE<1000,
H o BB NS VAL, RIEHE. NESCHT S BT A
Koy, BE30LIE 7S VAR AR £ 2 RS, 111486 800.47565.
SER BT R A B F A FAT!
2.7 AR EHF 5 B E FAREGB/T 15834-1995b5 S fF 5
FEEESR, AT SCH )5 4B R FH 2 (8] A5 $ire(a)
MRS IR SR -7 2R, FEF B0 ] (8] 5 43 7T,
M FIRISSCR S BIRAAECT . A S i 1 K E B
BB S I [ SO E 5 0T, 255 SOk R 2 TR —
HESHH, AL T Wb RfF s, h)'s, 25,
Wis., 25, FES kB2 SWE—YF, @EAHT—
T8, MRS bR s AT, WdES R4 5 T
—, AEHATATZR. bR P 5185 5 — K, Wi
VRS, . A5 AT SR I SECET
R —NESCARF T, AR, 15-FU. R
FRE IR B RN AN, PIREESHANG, =8
BN HRE, BWEUERE R BAE.
2.8 EFHEFMA LR ZE (1)U NI R
LU R ERRR: 08 SO E AR DL AN R
I, A3 0Lt B LB 1R 7 2 5 14 & 0 57 ARG
RS (PR PER S b DX ) B 5K M 1) Bk 3T 42
FREEARAE, DL IR TR O R AN A
15 A=, IR S e s S S FH s T
T %015 F = F P DERRAS; (2)LAShY 5T %F
FHCHRFRIR: FrA B FEN 7 7 A8 NGB H 347 304
SEAG, WAZ AR ST ) SO I R B 241 1 B L
B Ty L HE SO (I HE S5 2 5 T F A ) IPDF
FRAR. R A R AME B S B A M A B
A H .
2.9 X THEKRKFE A A TR s B R RN
51 F 0™ K 3B HEB P G H R 51 B A B33 36 1R
%, BPGH 5| B SR ECGR 1~ : ()R]
WAREFERAZMFRBPIIHE T —kBiE 2RO RE
(R Pl 22, B AT RROBLI) B AR, A 5 b A0
Pt 2 H A R R B ORI R B P B R
AR R UCR R VE AT SO () IERRFRTE 51 SCRRR IR
FARRAL. 25451401 Figure 1 Histopathological examination
by hematoxylin-eosin staining (200 X). A: Control group;

e R

B: Model group; C: Pioglitazone hydrochloride group; D:
Chinese herbal medicine group. Citation: Yang JM, Sun Y,
Wang M, Zhang XL, Zhang SJ, Gao YS, Chen L, Wu MY,

2022-08-28 | Volume 30 | Issue 16 |



(BFRENBRTE) RISISE

Zhou L, Zhou YM, Wang Y, Zheng FJ, Li YH. Regulatory
effect of a Chinese herbal medicine formula on non-
alcoholic fatty liver disease. World J Gastroenterol 2019;
25:5105-5119. Copyright ©The Author(s) 2019. Published
by Baishideng Publishing Group Inc. #W15RA{E#H KL L
TR HLSRO B A AR B AL PR A H B  B R A% AT A B
51, UK T i 5 BPG AR, L 0B TR 54T

3 FhREXPUEH

3.1 A T IR b SR SCIRRR 8 N 2, N B I T
AR, A UBTRA%cF Ik, AHEE 4, —#&20
AT R CHIBTAL” B RIS SRR E 1.
3.2 MR 1SR 12 A0 B R ] o = 2 2% 35 O
Z 7123(ICMIE, International Committee of Medical
Journal Editors){E# SEAEARUERAT, BARKRIHE N (1)%)
TN B e I NI V€S N i 1) 3 B R
KOTHR; (2)F2 B, FE0 3 & (1) 5 BEHE N A AT
HEVEPEAE G )iz & R R FH W A )G —Fa. 1E
B NAFE SRR, 2803, PR ST AR DBk A A A AT
NGB b AR ZF A TR ot MRS, 2R
WL R IE S, W, WIFER S 4 2 1872 k& (1
NS H LR ATHE). (HFRENERE) Zk
B2 NGIER A O SCE K TTER, AR E LS
—AEE L FLEE R

3.3 e AEH T AL AR, 25 U5 F5 4 T 2R
B, A% a0 sKIBR, HESrHT, AR 2 e BE 2t
= LB RIE T 067000

3.4 FH—1E&BA KA SKIER, 1994450 R 2
REA L, I, 2 T A0 2R Gos i (1) BRI .
3.5 MEH kA A BRI DE RN 48 % SR
PEDTHR 355, SR BRI, ETNGE . FRI2. %
2R TT . PR B ST R RS
Bira. k&0 WET . M. FEREFHIERER
B AT RSB A e TR e A IR A s
Hrea BRI =2 R BERR AR 58 ;. A8 SCE AR H Bk
JI PERHAR S 28t 22 58 k.

3.6 e tson A wg il E KRR EE 4 5T B I
H, No. 30224801.

3.7 s A M. IR B4, #d%, 330006, T
VEAE T 5T I AERR 1, BB R EE IR EE R AL
B, LR 401 R4 H 000 % . huang9815@yahoo.com
3.8 P LAER A SRR RBI F0 S (40 206 A
3507 WEAEE . HINL 7k, SR ME0. B
7 2 IR I ) B A B BRI AR E %) S B T

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

v

BHEFITUIRCR. TR LA ESEM RS R, Rk
U A BT, BlInXE . SRE ISR (AT

RIEPE A SRR TBAERENLAL . SRR S, Xt
HRZEUCHCFRRAE,  anAF Fusxt GO /s, I A LI R R
BUAZWbRdE, Wil ik o324, B 2/ DBk kv, B
2 /D B AN R ST RO 15 LRI 9. 25 RN B
BEE ARG B, A AT A H ORI, YO A E RS
PR, BUAZEST, HERRLER, BrolSdE s B R gt
SEOTIRACEE, R A SR B X RN GE T 2 2 A
B UME (MR B PG NS AR R R E VA IR 1Y), 45
WA AR EE . HERTCR AV s R ANME.

3.9 K4EIF VE RLE R 51 R A 415310 DB,
SR S ST R R AZ s P 2. iR B S [ ] 37 R 2
s g 8 1) B i I ndex Mledicus Y 2 2 3 3R] %6
(MeSH) PN T A1 fR]. 06 LR A SR AR 4 1 ER A,
ANFHERZ I <7 k. R iiE R SR
BR9%; 1B IERERR 2%, B B R MERAR K. 0 O
WS — AN RERS . A A R« bR,
3.10 ESAREE R 2445 FEREAIG A 72 S0 2 S 8
SAHE 0 915 1 MR (1.1 MR 1.2 77%); 2 45
3118, 4 2. P S AT S, ETEIES
PRI 220 bR G 25 IR B2 IE 3. IESC 5 3 HEL (1),
(2), (3), LA NIE & BRI,

0515
N ALFEZA AT B RAZHT 55 5 Al A SR 5 o6 &
1 AR ¥4

B R, RS L ARG 250 i Bt 5T e 8 B R 0%
SEHS. X H T VENAZ VAR, PART AR RIS 075
FA 228 SCHRRIAT, A 20 SCHR b a7 370 Hh 9 D7 v 1
BSTVE iPL s Gsia AT

2 45

SEEG 28 LN A HER F B R A SRR, 1R 4s b B g
GiTie.

30t

LAY B, AR rROE BT A ) 5 SR AR AR T A A B AL
W, AR KR SCHER P B R SR R i, R
A 7 AR, A 20 B B RE R,
AN B ESCED AT AR R I N 2. RN B N
Fk, RNAERAFIBHYE S BAERTE UL, Kig—
A =2 R (AR L), (R IESCHiZ IR 77
A BN B BRI, DU 2 S i 1
filt, BT BB RNAE IESCHZ I B 7 L A — A
FEARMEAE. BOE. &5E, 5—H—ME

2022-08-28 | Volume 30 | Issue 16 |



fil o BIAUR, . 1 ZE461E B R IGYT AT SRR L.
A: sy Biosee; Coosoo; Diooee; Eroeoe Frooeey Groee, Eﬁﬂléf@
Wie. O, B, O. A. A HRAERFS.
Guit2 5 25 M P<0.058°P<0.01(P>0.054F). T
— R BE—EPH, MHP<0.051P<0.01; F3EN
P<0.05F1'P<0.01. P J& i BH o] P 36 &% 6 B A%,
WIP<0.01, ¢ = 4.56 vs X IRALSE, TAERMAL N 7. RN
KRBT H AT, SLRI T A5 R ER A
U7, BAANE ML £ BRI
7 RN IEAN,  “-” AR KM, A [E
HFEZ F R REZV5IEXHAER. REMH
JEE: Ft/min, ¢/(mol/L), p/kPa, V/mL, t/°C#ik.
HEINE S, HHER G & Z2%5 STIRAT, 7655

4 22 Lk

ATIRH Mg ” W2 77, BERASCH H B
i FE Rz A - 5 HE Y. SRAB X BN [RIATIE R
R RE DA FER 4 T 78 43 B R, R AE SO 51
Wb b AN TT eSS I A A, SO s EE A, R
1t “Pang®%” W5 bAEAIE S, 5 IECHR LT HE
SCHER IR, AR IZ IR A R A B ARG S,
Ty AR e e, WRFEPTHA N e eee; PCRITVERURK
M, SOk T SR IESCRUAR RS, 5 TE SRS 1%L
FIHE, ARSI 7 L SCRR™. BT 51 22 SR 2 LA
I12-3%SCIE, PubMed, ¢ ERHL &G THEIA T
ARz O BAFE H A ) SRR AR ST N
HE, G N 5] U e S 2 D) AR DG i Y Ak
TR BRSO, TSRS RO S, (BRI
AREE). S, T4, 4, 4, -1k 51, PMIDAIDOI
s BEESI RO 9, (EE G4, 4, &
R, Wk, H s, R, 4, R UT- 1k T

(HRENBIRT ) RIS

HERERE; AT “-7 3, ZAEEN
RTINS 5. A& “ BIEE” WPGEPF RN
“Lian-Sheng Ma” .

4.3 45 RBAEHE, J55 AL IR KA T B YR
i, #4n: Xu-Chen Zhang, Li-Xin Mei, Department of
Pathology, Chengde Medical College, Chengde 067000,
Hebei Province, China

4.4 XeFghm B #0100 Supported by National

Natural Science Foundation of China, No. 30224801.

4.5 i@ iRAE4H #% 3040 Correspondence to: Dr. Lian-
Sheng Ma, Taiyuan Research and Treatment Center for

Digestive Diseases, 77 Shuangta Xijie, Taiyuan 030001,
Shanxi Province, China. wejd@wjgnet.com

4.6 W& SOCHEQEE . B, Tk, 49RA4S
W, BEER G PSR E L

4.7 X 4E3a EE WAL SR 41 3R h R fE3- 10> S B
KSR SCH D N A AN GBI B “57 4
B, Ml BpIE s Re, SRR BRI R, B &
TP VEIRIR R . B FEORR] 5 — N RERS . B4
FAEE Z AL <7 r R

5 FREFETVER!

5.1 ABIRE B X 6] 2500, W https://www.
wignet.com/bpg/gerinfo/224

5.2 AmAT L B AR X A 2545], W.: https:/www.
wijgnet.com/bpg/gerinfo/225

5.3 IR E & GAEA X EH 254, W https://www.
wignet.com/bpg/gerinfo/227

5.4 We KA BARR X ) 254, W https:/www.
wignet.com/bpg/gerinfo/228

5.5 IR EAEAA X A 244, W https:/www.wjgnet.
com/bpg/gerinfo/229

4 FREMBEREEK

4.1 A& SCE AN R0, T ER, AT
107> A B, ML R SCEAS —2

4.2 & MBS DOEDFE DFEERE . a4 etk

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

5.6 Lakszik BAEMK X L0 256, W https://www.
wignet.com/bpg/gerinfo/230
5.7 R R IR G AEM X EH 0 24, W https:/www.
wijgnet.com/bpg/gerinfo/231

2022-08-28 | Volume 30 | Issue 16 |



JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

‘ ‘ ‘H il

97771009°307056 “H“I

© 2022 Baishideng Publishing Group Inc. All rights reserved.



