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Abstract

Ferroptosis is a non-apoptotic and oxidation-damaged
regulated cell death caused by iron accumulation, lipid
peroxidation, and subsequent plasma membrane rupture.
Ferroptosis is the main cause of tissue damage caused by iron
overload and lipid peroxidation. With the deepening of the
research in recent years, the understanding of the occurrence
and treatment of tumors has made a major breakthrough,
which brings new strategies for anti-cancer treatment. This
paper reviews the relationship between ferroptosis and
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gastrointestinal tumors, the research of ferroptosis in cancer
prevention and treatment, and the role of ferroptosis in the
prevention and treatment of gastrointestinal tumors.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0515
20124F, DixonH X gth 7 — Rk MO st LB X,
Feks Hodr 4 N8k T e (Ferroptosis). H TAIRT 78R, Bk
T LR 2 P R S 14 46 (reactive oxygen species,
ROS)A: B 5 8 Z (M FIAS P 5 ). A b tb
e JJ PRI, 5 BTROSHIFA AT S B N I 3 (1 4
MagET, Bk Y, EER, BN RS R EY)
FHOK. B2 5 T S PR R ORI R, 0 -4 e
B il R arvliEmsLivE. 5%
TEEZ-MIBERPUME RS, TR 1o/,
BRIR A 2R MUCL-C/System XCOVE 5B EE AT i5
T =B LR AR R T, R A 2 PR B 4
1 E R EHRE BRSBTS R R, W
FER AU LS. — 5 B B g ) K, B
PSRN 3 R 7L A 15 R (BRCA ) KRR A 112
FIRIEAR UK RIE)BRCAL associated protein-1(ubiquitin
carboxy-terminal hydrolase), BAP-1], 1[5 & B A
FIRTRIAT(SLCTALL , XC —ANEIE), M [a]42450
B I AL P 4(glutathione peroxidase 4, GPX4)H
THeP) BbAb, Suse R G008 R A Moxt 2k~ UK, 1A
VAT A JRRE S ) — o B

B PLIIEE R Y, BN R4 BbiE
JRARAS A IR (UITEIE . #HE R GE0m A - P
) 58N B S A G, BT
Z PERE SR 3552 B, HFE SRR R R I R T E
— M AS R AN R R A, SRR R T S AT
IRETT A NBE . /NG T AR AR B 4 Fa i 4
MO3EAT RN RS IE IR T B R 2.

1 BEECPRVEL T
1.1 2 F &8 MB35 B (tumor microen-
vironment, TME)/& —/NHS I, B4 GE R 40
il RRETHELRN . el duil. ARAELAM. A R 4EHSE)
L B4 T ZE RS BN AS X2, S MmREiE 13 e AR T
NP Bl AR R TN I S TMEZ A AH BLAE
F'L R, Stk T TS5 TME (A1 ELAE FH 3 24 B ]
Re SRR TR SRS,

T %6, TME IR LR $h 00 4 i 20 Jf Joa JE 1 i) 52
FEFRIR 5211 (hydroxy-carboxylic acid receptor 1, HCAR1),
FHEHE R IR H4 12 5 A 1(monocarboxylate transporter 1,
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MCT )FESH AR A 47 57 5 B R R 1) 85 IS H A & e
18, FE S 5L-AMCTI S AR, DL —5
JEREF IR 75 0 (¥ (adenosine 5¢-monophosphate(AMP)-
activated protein kinase, AMPK)% ¥ 1/ JIH [ 8 15 70
454 85 1 1 (sterol-regulatory element binding proteins 1,
SREBP1) I H LA fE ML G A 2 A - 1 (stearoyl-CoA
desaturase-1, SCD1)HJFKIA, MR B Ak, 26
=, VETECDS” TR I F Ny, it B4 i o 11s
S S EE MG A T 1 (signal transduction transcriptional
activator 1, STATD)IEEORINFISLCTATHIFIE, i
IR AR R T B =, ERRGE S T A [F 4
JiL A5 5 e S A2 AN G 20 I R TR A3 A % A
(damage associated molecular patterns, DAMPs)[ 4/l =it
%)% 2 11 (high-mobility group protein B 1, GHMB1)a /i
A [ N 4- 2 JE T % (4-hy droxynonenal, 4HNE)]
SEUR Ak =

FLRRAE N TMER T 7, EHT AN IR i A
W& BT TR I RF PR B AR S, — D T, 4H B A FL R
SE AR AEY B U SRR, 53— 7 1H, ‘el AMPK
BUSTAT3 5 S HI AR AR K™ 4. HCART A —FfE4H
J 5 b 2 0h ) LR R AR IR 2 Ak, 541 A B 21
AHLEE, FF4H A (hepatocellular carcinoma, HCC)+HHCARI
IR ER. BIFFE R, FLRRAEAAL A 51 EE I AMP/
ATPFHT BN EAMPK K3, i1 4| SREBP1K T 14
SCDIRZIA, AT 3 B8 AN RS 7 R 1) 7 A= 4 Jn A
Ji s AL R AL AR A FLRRAKF T AT BT R 4
Jf R B R S A AR TS R AIRSL3IM R H A B
PRI RS

UL AE R FE 2 B, BT 2 5 T M A 3 1 i e
P K. J e T VR S /N CD8™ TN IY EIH A
B16. IDSATHT-10802 /i & B H AR FTR OSAKCT-THimiAll
RSL3-8FR 557 17T (Erastin)ifs S HIAHARAET:, X LL5200
PARABIT -1 %, Z%CDS” T AR UTTENy(T-42y)
JHIE FHSLCTATIFISLC3A2IIFIE R D SRR TN,
NI 51 R S 4R A AR o AR R T2, b4k, Erastinl
IFNyHIERE PR 32040 3 23 D8 H ik (glutathione,
GSH)HFESR. BLAh, 850 8 B 7ERE Yo gn g im ik, {2
BER FEARAT A e, AN TS TAHM, (2R 40 5 1t Ttk
EL 2 P T,

BN, RIEMMIE TR — AR, i S
DAMPsHIE B AL PR KRAS G12Ds2 i I
KRASRAWA, JCIAE MR T8 e . 45 5
(colorectal cancer, CRC)Ffili i FrATUR. SR H A1, 4F
FPEHLMIKRAS G12DZRAEH F #4751 24 b T i PR
BT/ I R FER B, i PR ATk = A 5 AL [ S
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KRASGI2D# [/ KR A S¥ & K ¢ i WL 248 4K, &
T I iR U A A A R IR FR e 2 BRI B TMEE I
T HEIAL L= W) % AR (receptor for advanced glycation
end products, AGER)/™ 3 11 & 4 W 48 i W fic.
KRASGI12DiHi i STAT3fith & ELWR4HIAR AL, Diisd ke 4=
K. —E AR T REIE I 5 B e E B A R
N7, M1 R 5 4 R /) o 20 B Rk AR T IR L.
HMGBI1 2 Z 5 e f 2 1K <8 K1, HMGBLIRE TR
HIEAAET A X, HMGBI A T i RAS-INK/
p38i& AL/ Erastinis S HIBLFI T2, BLAK, WEBm 41 IR
I HMGB LS EHMGB1-AGERSE 58 B i A M1
WAk, 4-$2 5 FJ75% (4-hydroxynonenal, 4-HNE) & —Ff
U A =, BN — PR KA, EE g
PR 0 A R T« B(nuclear factor-kB, NF-xB )i 1.
TMEHEL N, ZOREAN G2 2 (Al AH FLAE F AT g
AR B s 77 sz s e (0 Jg. DRI, A RiTa FRVE
STAEPNIBTE NS FE R T S A TME A HAEH.
1.2 A BT o4k T &4 80 TP 8 69 % £ R0 EY
(lipoxygenase, LOX)FI¥1 % A5 i (cyclooxygenase, COX)if
TR ABEE K, (e sE ., 228, TR A,
¥. GPX4TIHILOXACOXIEE. GPX4idt ik n] &,
EANHILO29A AR AR K, RIUNmRIER =Lk
A2, GPXATEZRIE AT /) B R B R AT B 16B LA
MG RS VR e 5. 1 RIAGP XA FEPTE AL, FEIa
B E 7K. GP XA it 3G i JH-Ja A R I A8 A )
PRI SRS DN 1S VA s S UL s v 1 2 e T I
A A R, GPX Ak ZR a4 i 5 240 (B ARG P 407
-1, GPX4id ik T KPR SN (U VA) RS 75 5 (1) 3 it
&R E ABEMMP-1211 19335, K BAGP XA g 1)1
FEFNFEFRS. Rk H% 12 5 (A (recombinant ferroportin, FPN)
it R IEIE LYk R /N R R L, B IHIMD A-
MB-23 1 FLAREE I M AR K. LRI FPN AT I3 2 1) 4%
R ), I 5- 2 pedt-2 i A8 AR W g A BH P4 P
AL A M VR . X B2 SRR B F PN s &
A H bR E I Th G SHANMER /K P e, T i 5 4k
ISP, ATl S8 A0 SR A 26 T 2, Sl
FRN B IR A L R P ) R AR E R S
TE AR IR, X e BRI, Bk R 2R — R 2
il bR M B AN AL (1R 9T SRS,

2 FTESSEE

R £ JUES, MR Z R AR
Jii(gastric cancer, GO)GIT HHIERIE ], NG Eirik
FESEVR T AH R BT 2 52 it 1 —Fifr 7 B I SR mE . GC
B VT8 e o ) — R R R, AR BRI 100 758
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BES. SN ESSRIPBIHRERSIIR

R, FA ST k0 BRI Y. 3528
YA 2 (polyunsaturated fatty acids, PUFAY Y& %
1IN FEGCHIER T UM TR EZIEM. Ui
Jo 2B i B JE T BRARG P XA K%, S8 A& e A
SHGCHN g EMEFET 1. B PUER AT 2 (I 6(sirtuin,
SIRTS), 7EAXH. DNAME S FIEEAE K & 1147 ik 5
FERBEEMAMEM, EEM TR T, GCUuxt R
JEJE(sorafenib)ifs F I TG P A bk, SIRT6E
IKeapl/Nrf2/GPXAME 5l EGCA Xt RivIEE i
Sk T EI Y. WSS AR ZE PR 25 S
Il A(Tanshinone 1T A&7 8k N R R ifipS3/-F 1)
SLCTALR B 4 AT o 18 AU

2.1 STAT347#1 7 5GC W13 152 —Fiit. AR,
PP IS TAT3 I 7], 7T 5] &K%k FHE. WII31HRA
B AURREAE R, Ouyang®S BT 9T 45 SR IW 1131
HISTATIM R R Btk . 1k, BpY705-STAT3
FIF R FIS TAT3 L 3e3b M, WIBIAEGCH 5 R
HIF A W B AU R E . W13 1RSI 4 21
STAT3(pY705). SLC7A1l. GPX4FEEEER [ EEE L Ak
I(ferritin heavy chain 1, FTHI)J7KF. Sb4k, 7R84 B
RURN G N AR/ BB B S-FUAIW3 1IBR A4 FH P 2
Z O RIPIHI IR A K, IR S-FUMM 25 1. il 2%
BN A SE RR B, W3 18I 7 S8k T 2
T B AITINZG. W LA b7 299 ] e 2 1677 1k
JT T 2 GCIIHT S, B 7T 3R B STAT3 /2 8k T 2 (1) G4k
2.2 CSTUR B B J& 2m Ao L Ak 9104 i 45 Fedi 2 Ao 2
N P 48 SR S e S R B 1 BT 751 1 (cystain 1, CST1)
TEEE RS YRR 1 R IB W T, HCST1mRB 5T
M. LW e EdE i — SRS, CSTId Rk
Al R G CA AR AT AR 28, (AR B
JERINT RIS SRS, RN, CST1FRIEIE#GCYH
L iz - 18] 5 #% 4. (epithelial-mesenchymal transition, EMT).
MU b, S e piie St 45 A i/ HrilF 52 CS T1 0] A
S T OB B I GPXAAH ELAE . CST1mR 3%
SO0 MR 1, MUEGPX4E Ak e, BERA A
ROS, Mi#IhEk ™ 2, (2HGCHA, LLRZMGPX4iZ
FAEM. DA — PR, CSTUMIL AR E GPX4E K
DAL ROS, MITT4ERFGCAI AL FEMTIRZSHIROSF
A, PR 2, 3R GO 8.

2.3 SCDUR# AP A K T IR REGCEZMIGIT T
%, B K Z R A SRR EIER, 3 A AR
WHEIAGCHEH. Lee P A BIGCHN XL T T A BUE:
HRTPUFA A4 i SCD iR A= K I GCHN
APk T B (HAER N2, SCDIRRIEN B &
B RETUG AR, YangZ5 P i 50 NSCDIEAGCHIAE
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Vs EAFNETTHE ROV JI5E A 1R AR FE b
IR UINERE R IA BN FiAGPX4FRIA, BLIEROSA
%, ARG CH 2R T2, SunZ5 2 1 i 197 43 AL AH
K AP (perilipin2)id@id 18 1T IE R A G B BE
KGN 13(acyl coenzyme A synthetase long chain family,
member 3, ACSL3)H115-JI5 I BT GCH 2L T 2.
2.4 CAFs5GC B9 A 5E v 32 S G 2 101 Bl
5y, FEREAH G AT 4E 40 i (cancer-associated fibroblasts,
CAFs)Hfl| F AR A5 40 BN KA )i 14, 2k g ik g
A b, A 9045 H e SCT — MR N KA AR i 1 5
3, BIC AFsif i 5 58k 2 Sk U N K40 il 2 PR A bt
G C L 0 fib 8 G %8 [ B2, C AF s A 2 25 PR AN K 4 i -
NKG2DI1#EP. NKAHA )3 BRI Dh 652 )40 B B2
FEAMRT AT I S 2 T T R B 2. Rk, BHETC AF s34
FSTLUNBGEEGCHNKANE M4 s iR 4t 1 5 —#ha]
AT IS,

2.5 ZHFARFE QTR GCLE Mg i A12 2 FEFEE K
FAEAEHE AR 27 & A7) (tripartite motif-
containing protein 7, TRIM7): A& —/NE37Z R IE M5,
W7 - AR RS S IR ER R R AR
TRIMs OB RIS 5G4 B R TE A 1 2 Bl N 80044 iR
(AR LI K.

TRIM78E 2 Z T GCHIB M e, i — Bt ik
ITRIM7/1 5 () EZIETRAN LT 2. L |, TRIM7
T HB30.2/SPRY 45 /43 5 SLCTAA ELAE A, {2k
2R (LA Ly sa8) R IMISLCTALL 22 34k, ARk
HIHISLCTAL1/GPXA%H, F5-FGCAHMERIT:. 1AM L5
FNEE Tl RAR A AR P A AT i — 2P AIE S T TRIM 738
AMHISLCTALL/GPXARh BTG T 4 i g 4 K27
TRIM69IE Iz 2 £ G AT 1) R I CS AR
B (kT N 25 R F2. TRIM3 238 5 I B-cateninfs
5@ PR B A i AR 2R,

BRI L (IE R R A PISLCTAT LR —FfEFZ A
FSIERE O BE R IK R N AN L. GPXaN FH
JIE R I E A I TEG SHAFAE F #e4b T F3 AR . 40161
SICTAL1 ] g S BGSHFEM MIGP X4 1L FFAK, H %
5 BUOME T S A R 1 A R 1 YD 4T L/ IV 4 i
JRA A2, HE X SemE A, HEMITRIM7 o] G 3E o i 5
SLCTA1/GPXARMERE ™ 5, Ml frleg it Jeg.

2,6 NREHEGIHGCE R HRET NIFEHE
F(POU6F1 HE A & () H 45 A K EE AT RN A &) 8%
PEA % £ [K12(long non-coding RNA-cancer susceptibility
candidate 2, IncRNA-CASC)Ja sl Fe it &k, 1M
IncRNA-CASC2 b1 5 i 8 w3 T X5 Ge Ak (1) L [A]
fifg X 77iR #li(fragile X mental retardation 1, FMR1)1
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InAmBEA-1-15 1% S40HI K -7-2(suppressor of cytokine
signaling 2, SOCS2)IfJfs e IRk, MHIHISLCTALL
G I, (RGO T, FHIGCE

IR K, IncRNA-CASC2_E i< FHASCRCA AL
WO ER AR AT AR, RSN, IncRNA-CASC21IE
FMHIAE FH A 9 A A S M 2N LncRNA-CASC2A]
A GCAIAES GCT7901 RIM G C803 15 28 Al Ifi 5 A
FRE ST, [FIRTESR I ToRE ). i — Tt F R AN G C4l
HISGC-7901 F1IBGC-823 1 ftIncRNA-CASC2 H.A5 i 41
JiE IR A A T R .

B T —FCASC2/r T RIS Bk R T (1) Hr
Bl 62HPOUL IS R F 1(POUGF1) I fflncRNA-
CASC211J#E5%, it >k, IncRNA-CASC2ilHid FMR 1 (G2
FXG YRR, FMRI1ZE M5 8 & Mo & 4
FHOC A RE A L AEFMR PRSI, FH TS 1 XU,
{EAGEAE NS Wi (AR, 3 INSOC 2/ fase M, i
BESCLTAL1VZ AU B fife. DRI, (R EEE T 2 LAAE
2% B r AR X IR RIncRNA-CASC2 A g &
TRIT B AT TR B,

3 PKTNESSEE

CRCEHELIA 180 J3 HT A RIO0 JTFET T B, S 4Bk ER
R LR R, A A B RE AR SR AR TI IS
R DRI, S AR ok 22 AT 7T 36 B, S 19 InCRC4H
FaIFe® . ROS/KF. BEEHTAMNFIGSH/KFEl [ GPX4
IR ST A BT CRCMIIGARIAIT™Y, Tidmek
NI HE S ECRCHIPRIEE AT BT, Rk, Y
BN T BEA2TRYT CRCI— /NG Ay S A s,

3.1 fRitsk F&A R 5CRC B FEZTZIWENA. I
SRR B E 5 7 R 0. — SRR
BRR R, 1M 5 R R D@ AN R 1 B AR I CRCH Rk
NEE SR RIS B e T . Biln, IMCAZE
A MEIRCRCAT RIS 77, TEA PN HIHI R AR K. IMCA
i FCRCANMEL T 2, TIMSLCTALISRIE, [#
B RIR A2 Bt H IR ZK . AMPK/mTOR/p70S6kif
e (s A R B S SLCTA TG MR T A 5P,
ACADSBTECRCHZ 1 5573, TMAECRCHH M H 471 7)1
TTGPX4HIFRIE. ST, ACADSBIL Fik ik 45 B e 41
MIERS . (RZEFNIEEE. IhAh, ACADSBI Fik 1 iICRC
41 i 5 % (malondialdehyde, MDA). Fe'. #BE Y
AL BN R B A KT, (H R RG SHAIGPX47K TP
HIF-200 FIHCRCAHLAI/IN BRI B AR 15 L R, HIF-
20U Ry TR I AN T D 2 R A LIS SRR O SR A,
TR BEAARAE T, HIH B ICHIF-2007] 7E AR SRR P
IRROS I AE BRI AL 4T BT T (3K,
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3.2 &K T & ACRCY #94F A CRCEZ Pl WIH
WRGEENEMIE. BRI RIEA . IREENESE 2 M7
2N T CRCINIATT, (HHEIETRAIIRR . I
SR, TR U BN T AORT SO S 5 R, A2 AL
SRR T CRCEHE FRERY

WFFCARCI, FATA Er JE w4 i) S e PR 5 AR A B Ml T R
FEEE 6K BB IL 4B A & B 4(elongation of very long
chain fatty acids like protein6/long chain acyl-CoA synthetase,
ELOVL6/ACSLA) 5 5 ili, i FCRCHIEL ;. 7 —Ii
W FE o A LV 0L S M I 4 A g3 T i ) S CRCIE
TiJE AN R VIR, Sk T RASELR B A CRCIA

HA% S 10 B &V Fm 2k R I CRCY. RRES &
22— M BRI R O, 1R 2 PR A
AL R ERIAR, AT R AE R PO, RGP X4
FIXCTHIFRIE, /8T I, FEURIMIE N & A
XiF SRR = AU, TR, B AT A AR — AN R
TRTTHE AL, FOXE R SR ve BE B W] BE O ST T I 4G
Jirie BRI AEVRIT IO ERE, AN, CEImiRNA-15a-
3pi it B HL A CRCHY (FIGPXAIE [ %4k #™. CRC
T4Hiffi(cancer stem cells, CSCs)— EL# A NECRCHEfE
IRCYR. BEAh, FATBEUESE T =5 BT LUK T 575 &=
FEARCRCHI AT, X T DUsE I BT AR SR
ik THREERIAR T BN A BRI A% B T SRR B, eAh, —
AR T LA A VBRI, (IR T 3, TR
IRCRCAMI I T-4HPRIE™. Erastin/&SLCTA L HI4071),
TR AR P SRERIE I X CS Cs HAT HH St 5 5 1) 48
MEEVEH, AIIRERCSCsILI T 25, W Tt HnCSCsit
BN AR, Bk AR A HICRCIE AL TN 2
M LERE AL 1 — TE AR, & L R AR R 1 BY
FEIRF9(SFR ST G P XA 42 /& CR CIHRE 2 A= 1)
B, H X Erastinifs 5 B8k T HEr= A i, X P RE A 38
CRCHYHAXT Erastinf Ut 24 7B B k™. Afiok
Ui, SFRSOi T FHGPX4 5 [ HIFRIE BN T e 4]
7, 11 N ASFRSO ] BEAZ VAT CRCIA U 1%, TpS3ids 5
TIGARZ—/Np5315-F LA, v LAz HilACU AT OR4 4t
S FPT. TIGARIEITROS/AMPK/SCDI{E 53 1% 1 %
TENCRCER T HEMH 25 1)V R R ¥, Homif 53548 m
e Bt A AL =i 2 Az, fCRCA LY Erastinifs T 18k
NI UK. TIG ARFIBELWT 3061 e T4 bk Jo s Joi
MAMPKHISCD1FRIA. tbAbh, W TUESEG TP K
B 1/ DY S P (GCH1/BHAY RS ZCRCH HHELEL T
T i 2L, SEE A, BHITGCH1/BH4ME S 2k A1
H WA 32 Erastinifs 318k T 3, 1X R HGCHI I FRIBA
Erastin ] &4 —FHT 16T CRCHHBEM, T =kH)
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2, GCHIRHIRIFASBER SRR SL3[(GPX4) 1 771155
FCRCHEL T . Ak, FWRINHIFR AT LU GCHIL
RN XS Erastin 4T, BhAh, ¥R A KN 752
f#&(epidermal growth factor receptor, EGFR)F] ¥ 5 B4 4
762 FPTEK R ASHRAZ A CR CHH A Hh i ik 0 i N r£2/
HO- 15 5305, (EHRSL3VE S A8k T 3, Seilofe e s
R A3 BN S B SO T VG 2 BB S p38
MAPKFIIHINr2/HO- il %, #5RSL3GKRASTRAR Y
CRCHMI 4 #57E F LR R SL3E T 1%k . Lh4b,
CLEIE BTG 2 TN R (EAT i 3 IR O SFH &7,
I 2 SR k41 ) ] 207 7 0 EDCRE 8 At > ) 55 B /K Ak & 40
R, g4 R C(VitC)iE it T ERAR AT S Uk 5. 4
A B CHRA PEZ A 1 —Fh B AT PAE 8 A1 AL B
BRI R PEAC AT AE T, T B T X HTEGFR
PURRISRAG I HCHT. BT K S 4 A 2 CHE g f s
S A 1, A AR — A
3.3 ¥oE4k T 494 75 CRC Wang 5 il (1 58 2 B, W
B U T A B 1) S A7 T 24 65 s 2 B R LA T
T, WMV T A S B AT ACRCIRIT I AEY)
Fr&EM). SCRCMIBEHIF B KM EE R S T-HEE
B R, Horp— e B R 5 R pUd A B FIGPX/GSH
fitf 240A 5%, BARE Rt £ CRCIEA 11 BUG F645;
i, Bt AEd 2 R B A R IA T R S kA
AN R DA 0, 25 LR, SR Bk B0 1 S
IR AT g iR T CRCERBEHT &A%, JiRg 4 25 (I PS3 I
AT Z I B A /2 TCRCER T ZE A G ER R 3%

KL160% FRIHT V2 Wi hi 8 8RR 2R B A e
FIEPEUIHETT (radiotherapy, RT), {H A [AlJSiE A ()i
SRR AT AT 025 22 5, TR ST (i 7 i A ]
PSRRI TS, F 2O AOR I, BN T AR
TEIT HHTHE AL RS EHPHISLCTALL, FEKGSH, {2
J S A5k, SN P R &bt e i ) BB, B
JR A AR T T, B Y BT 2R R x-00 12 —Fh A%
WENE ATAEY, B AECRCAN M B ROS HLE N2, i
SR, AHENBU S BERIIHIHC T 6/ A KEY,
U, BBk A E NRTIHTE &, WA 20 M RT AU,
PEBRCT BT AL

MIEMTAH MRS S e va 7 IR 25 P A O, Xtk
AHRT W] FHZ R IR - AR AR, 12 AR T By 1k
BN I AL U, 5 R 4E ek T R ] AR M A
TRIT IR 2P —Fhig 2. ARHEX —H5 5, SangZ kst
EMTHE RGP, 18I HFEGSH. RIBROS. 14
PR SV T ORI R AN BT, Ak, B2
YR 2 I AR R T AT 4 B .

RV P 1 i A R AR R T — AN G ERRAE. 17
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5 Z i R Y R A DR G, o e E B2 CRC.
2160% 145 BV B ek, SRk B TS B, SAYT
SR,

AR ki S A ool LR MR T v, BT AR
AMKAFAERTS . WHALAR R RS KRN, F ke
LA 4 B S AN 7 2. T R Rk e b A
[FIFFICRCANM 5, KI5 T =/ MNEERICRCAH iR I
HH AR AR BT T, SAATHICRCA I A= K.

P S0, 9 AR P bR R 41 e R AL R A
Jevie i R I 24 &, T = 2EROS/K P T, &
BRI, (e BER . Rk, iR B AL D
ROSHIF=AEHE A Ay A2 4 L FEC R CHE P IV 2 i 1F
JRM—FE A ER L FSE b, P2 AR LA
YR A AR ) B A Bom i v, Wi fECRCE#H %
AR, YA FROSHIRIB 2 S g i ek ™
A RS, X T, SR S T REA B T
CRCHJAYT. JUFZIWIIAE R SCRE T X Fn] B, iX 4t
2P I IR OS/K Y15 S 4l fu &k T FEACRC T F%.
WFAIESEIROSHIE E P2 A 2 5 T ¥ 2 41 (E 5@ i
(S, A BT i R A R R e, BRI, i R OS
REAE fl R FE PP M E PRAE T, BLAE R T 2.

VBRI M FE P RN AAE T 288, BRI T

FHECRCTE W I Z FsdiiE (iR 7 3Rt T 2 B TE R TT
B, IERON IR R BUE T A AT e TR
I BARKIIARNE S, FRTE SEIE T R
HEXF HAB A ()RR 7 M AR A T E A BUrE i At A,
B EAIB AR L T 2 T ReAE N IE ST CRCIIAR YT HE
RSy — e ST A S YN — T RORT
CRCHHUAYT KBS SR 7 B VB E 2.
3.4 A%MEkZCRCH RIS HETKE ST 54
M AT KSR INA ¢, 1K # #8357 S CRCHI K
K. B EIA E R S A S R MR IR S S
K, BFESUE AL FEGTE. 55—y TH, Skl ] sl e
BERERI AT E « BT T 245 P A0 G I ek 55 SR A2 12k
CRCH R AE AR,

NAERW BRI PSR LR3 o, BRIEE+ 1%
Faem A N FR R -4 mgk. B BBk Je R i )
Herh, DIAMENUAR IR, F2BE I b R ROk R T A
JE . L AR AR SR L R S, R i
A E & M R B AR TR RIASE AT 2Bk
TYIFT BRI BYRREEE B0 AT RE 24
YK U5 B PR iEpt AU oE, KERANE &
BIEY), Rl & AR, WA LA, 5
CRCRR AT KBS, —AMA 2 (g e 72 0534708 4 4%
TE55%-69% (N4 JG it 4, i WFFCIE M, A&l 40 &

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

704

B I -5 T Lo ER A P 0 USRS I O, T3
[ 3 P AR AT Be-55 R AR R 22 (AARPY IR B S
W 7% (NIH-AARP Diet and Health Study, USA)%$271945
CROIEBIFI TS H IS5 A2, T I T2
55 B e 1) AR v 8 s (1 XU, X AR T R T
METZER AHER LR ER SR AN A A K. Bk T IRATH
IO, V2L B A I OB IMLAT 3 AR X 4
L R (52 m. BT X et se i s #R s 45 ie, i
BB RPN (TR F 2L ) S9E KU 5 IEAH
K, HCRCI B RIRZFANE. [HAFRENZ, Aglago it
] R K — T TR TR ARk, A Rk
AT BRI RN 2 5 A CRCHS: Z A1
KR, 1 FLIERL AT 60002 5 CR CIp 1 1EAT BRI ATIE M
BB TE. (RN, 75T, BERAE 54 H
WISTER, ML RPN E S5 B LR
X, M EE LA BRI 5 45 B e R R 2 A K.
SR, 7R bErh, MR, M R EEE M R
AR EHCRCHAMSHE INTC I, B &t nT fEd i (2 4
T APCIZICRCANNE - Wnt(E 5% S i I EICRCH
RE.

B4, MR —FBTE MR AL, RelE =4
ROS, {ERASATRI, AT 5 I g o A A0 250 fn-
AL A, RYE IR IEdE, BB ARk mer &
AT AT RE AR IR CRCI — R e ik, s b, —
Tk B I IR #E 7] 2k 25 5 437 Quilamine HQ1-44,
DN A BRI 40 M 3G GE, 744 S AAA P 43 BIBEAIR T
HCT 64U AP 1 A K. Sdlr, IR kB 557
FRREAIE I ] ABFRHC T116/934 5, {HXLo Vo4 i
BAER, FEaT LU FCR CAI AL 2 11 8 R 4 8 1
FAORTS. ZH RS M AR SRR R AT,
AMIHIHCT-15. HT-29M1Lo Vo2l I 145, $2HROS/KF,
PR RLAR IR HL A7, i caspase-3411-9, {EHFDNAF B
. Geta SRR A MRz s, DA 75 05 8k
YUATA TN, Ak, WIS BT 3RS 1 52560 K R
LV T PR RSB BT, S, BRE A R B A
HBLSHIT 2B E AT, DLRAUKREIAR . $E [ 120 i
TBIT LA AR TREREAIHR, AF 9167 CRCITEAER
B RHRZ.

CRCHEF i i WL LR 29 T A2 Rk, £960% 1)
s B k. Bk s 45 B e A %, BgknT RE
Tt g, RN e PG e 4 T ae, AT s i i
JEMEIN . SRR T A AR R IR S B
KBRS (IMHIF. VEGFE. NRE2)) #2380,
WA HGEFRBER S BRI IO A2 AR, ) — T 7t
RN, CRC M 4 27 k1 2 (hepeidin) mRNAZK -
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N FE2.965%, TG hepeidin/K P 7EXT VTR . RE
I, HEMICRCEE M Ehepcidin/K P r Gext &, K A
ATV R BR HIRE B AT R 2D+ —Fe Ik R i, 38 n
i g Xot 4k (1) 2 7. hepcidinTH i 7] fiE 5 CRC & L
RIEH K, MIRIL-6 mRNAFEC KN & HK T RE
THEE 11X — f. FEARSK, il LB MR 5 CRC
SR AN IR 5 A0 T RSO FRIRE AR, 1 B 4= B ARy
B4 [fThepeidinfE CRCH 14 F 25 55 8 22

4 KTESRERE

AR [ B g S AE TN LG A AT ) BB A B RE e v HicHiE,
98 (esophageal cancer, EC)fE 4 BRIEE o £ K 7 T
HE 56, ERBIEAR GIE T2 7 I HE A 5675, 202048, il
TR 7604 7THIECHTHG, FELI544TI NFEL. f1
St 1] 70 N KR U R T 3 i (esophageal
adenocarcinoma, EAC)FI& & BRI (esophageal
squamous cell carcinoma, ESCC). 7E4=EkJu [ N, ESCC2&
ECHIFZWAY, 2515 FrA ECH1¥190%.

REES LR TER, EEAEE YIS T
HOERE, H T HA R AT 80 ™ E W EIEH. ECIY
SHEAAEZAERT20%. HbAh, ECHHHCT BUsbE T %
AT TS 24 348 10 25 1) ) 25 9% 1, A R,

BT, XA EANAE T (regulated cell death, RCD)

B R P (P S g 47 B J/INRE PR ) RN 43 AT B T e e
T, B8 7 EFRECTE N INVF 2 R MIR kAR e
AT A OCOR S I B A, FEXME LT, fEH /N
T E VL X FRCD 127 CCNEC B # 1 —Fi
A B HIRIT .
4.1 R AT T 474 & G 1 A2 5 L GPX44E A ESCC
8 T 3% 57 # %% MiyauchiZ“X974H|ESCCTAFF
AHEATER N HEIHI] 2 1 (ferroptosis suppressor protein 1,
FSP1)FGPXA4ZKIA H 5% AL 4T, N T # 2 ESCCHT Y
1075k, FSPLAIGPXAMHIFI M ] T = Fh 40 2.
SEIRL R R W, FSPIRIGPX4M{K 1A SESCCEH )
TUGEAEIR, EATHN A2k T A ). b, X Ee
I B35 FESCCAN A R Bk T k.

ESCCH e 4Lt Al R E s 7> Hr & B, FSP1AN
GPX4[1 i &k 2 TG AN RIF 3 K 3. FSP1HIGPXAH]
B A IR AR P i SR A S R

B9 AT 3 A A R T Y. MR R
T8, $NHIGPX4 T 5 TR A PEIMR 40 Mok 2, IX S22
JHE A0 BRI, BRI, SR Rt — M R T R
BTV, EIEIRYT A RE A3 B, £ BIR KT ESCC
5 SFSPIMIGPX4ZIA K R HIHRIE , iFSP1MIrs131k
Al S B K%k R I, I CRISPR-Cas9(CRISPR/Cas9)
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ARG FURIDNA(pDNA), RNABCasok% Bt &
(RNP)=FAFAEYTEA, HFpDNA CRISPR/Cas9
41 Bk T — P 20) R BRF SP LRGP X4 5 7R it 7,
UbAbh, TEAR P T, R ARG R IR 5- 2 5 £ Ik T R 41
GPX4F- S UM 4 /N, 25 [E 2] H AT BT 7T 45 5, FSP1
FIGPXA A% 1] A /@it 7 S48k T |IGT T RE T

FIG P XAH0 ) 771 3 2 fa7 B i A5 FH 7 A 2 25 R 4 s 4 4
A, FEHARNAERAR LR, R 5
SIEIEY/ M AN

FSPIAIGP X4 id 3Rk, Kl 2 15 [F] i i Rk (1
THOLT, ZESCCMYEHh — AN HEERA RS HEK. 1
ESCCAN &, AR #IHIFSP1RIGPXAR] S E4fIET,
T2k S 1) 751 m B S VR B X R L X et SRR A,
A 1 T FSP1MIGP X4 1] B & ESCCHREFE VR YT BN .
42 AL EECE T & F a9 A T AT ARG
T I IEC R, I8 O T AT SR, XHoT
ISP A BRI T ECEE TS . 14k A BT 5L
AT AT R R R I, IR EE 3G I T 5
BETROT HIEURAE, Lei&s "R, BB RS (IR)I 5
ECHNHH L T ric R A2 ik, FiRJSEC
YA /N BAH AR 1 4-HNEAKCE- P 5. BRI, TR S it
b, HFECYNA R 5L T M98, LuoE "R
S JE T 0 0 A 2 VR AT A 1 00 77 (MLF -4 3 8) 3 it 88 ) il
JE R4 G 25 TR R s TS U, B 4R S ESC O
T RO, A BRI il 2840 A4 B B (Orri)
CURUE B B P s, 7RI TECH T A AT 3L Wt
F W, K EH K (Oridoni, Orin] LA 30 #ily-75 2k
FETRHE 135 P R BHISTE CH R T E 1 (y- B & BETE IR,
5P E RSN 25 G TR B SE y- 1 R, ALk, Ori
I e 2B /G SH/G P X A%, M7 58k~ I RIE DT
JibyRg e LT P RE T R (Brusatol), 12— i, @ik
AR [AINRF24IHEA CAH M ¥ A2 4. Brusatol 5 H B I
H1(CDDP) A3 i 2 (1 R i ARk R, 4R,
Brusatol {EUMERIN: &0 7 EE I T . S8R
p535 i f|Eprenetapopt/ 55— MNTPS3HIIF, 5% it
S 2 AL AT T SO SR AT S8 I A R H A
FERIE ST I, I BR G R G . A, H R R
EDRA A S A AL P S ) A R A G, IR K
B, M HE K i A A7 10,
4.3 FHBRNAREEETHEBE T % T EL27F K
A FORRNASR G0 AT ZE A 1 (cyclic RNA
plasmacytoma variant translocation 1, CircPVTI), t#5#K
Heire6, HIZRANMLIRE 2 4 A7 B PR 1(PV T1EE ) ) 4
B2, ST e h k8R4 b, IR ANMEAE S AL
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GRch38/hg38) 1) [V ALK, £ 57T A\ A4 35 B D) g
EH BEEA. CirePVTI A H T Re AR A ARG AE . 4
JRLYE TR0 FBE BT SR, CireRNAsHIZRELRIE
T EEL BRI LE P 1) 2 b

TEMRTIE 7, BATBEECircPVTISECZ
] ()¢ 2. AR INCircPVTILEECLL SR 40 i 2 v 5
Z B, AN, BATEIESECire-PV TR A ] 58 A4
ECHHMf IR 2268 11, siRNA FiCircPVT1 A S5ECHH
MPE T Bk, CircPVTIR]REZECHIEIEIRITHE AL
TR Y. R B2 — PP IR IR IBRN A, AEESCCARI ML
HH ) SRR R . i, T DLl i i T miR-4663/
PaxFIPPARHIGIEESCCHIBMER A, AFHESCCH
(138 58 A2 28V B — U SR B, CirePVTIAES-98
PRUEWETNZGESCCH R i, Rk CircPVT1 W] &3 1%
fRGPX4FISLCTA HFRIAIK T, $&7rnid FikCircPVTI
A FIAGPXAFISLCTALFRIE, AT 3G 5 i 40 M ek
N IE MR 25 FIT IR 2. BRAk, AT 7o s SRk 2 A,
circPVT Ll it miR-30a-5p/FZD 31 ESCC Ik 2R
PE. A, miR-432-3pfE J K PEESCCH I ik, X 5
(CDDP)SH- 0T T 23U BRI 2 DI AR K.

JEGRITRN AVE o2k Rl k(1 S B R4 45 1, 1%
EIRIIRAE RIEMEEIE. BB N EIBER S THL
il T T, AR SRBR 22 PRI AH DG HE DRI B IR Si2. IR LB J [
() LA LR 5 R BRI 7T S A AR, P lEgmig
RNAH VZHFFC. FRAEGmASRN AR IZEC R A K
J R R Rk T SRS, S R AN 228
e, BT, v DLTF R S e =B, Al AS [F]
BECHEFH T EA LD EMNERAERIBRAN, BH
TGRS WA 2 1. 8 H Rk S R R, W]
PIFF & AR i s BH L SRR ISR N A5 #EIE R 45 A /N 43
TUEYIRT-FECAAL ML T R

5 gKRESHCC

(EEREFESR TR T 20204 KA KB EIES T
Kl o, JER M P 2 AR S N O IR IE A2 =K
i, HCCHE Bk R M E 2 58 1, AR
HTAERGUENR 7 ERKMEHF . HTFHCCHIPE
A KFNIERS, A 1R IT 77 A DA I LR R, B
A SHUEFRBYRT. HCCEER IR T AT, 25K
PP R A DL A A2 24 o8 5L R PR R FR190%.
HCCHAEMERE & BRI, #B K. HEK.
IGRTIS 25 AN Gy Rl S5 s, KA B IR T Pl
Jiti, WIEFAR. B, (7. BT 2R RAIT A%
PEVRIT IR JE. MHCC & — MBI HhiR, HCCEE

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

706

SARSEEATERAE20%™. Ik, 18155 5 3454
FARCH, FERA RUETT 7. AR, s i 7
SYNRBE T A K TS T BRI
5.1 % FTELHCCHRILK FFIERAE ARSI 3=
TR, R R TR A SRR A ) A . R AT
BB A7 BRI 2R L AT 3 A I Y K
i, FEIIIROSHI A, N AR 4 v RE S S i N
et FERR TR, FERUIR Bt A 5™, R, R R
SRR AN A B H IR G, PR AR 4 il
REURHEHT Ay, BRI, XM AR A 45 -4 A R
TEAAE A T R A R, AT T 3508 7 1)
R LR, BOR L (I 7R W, 2k R EAEHCCHIR
AL RIERGYT R EEAEH. SeBEEHCCH—A
FER ™, Liang ™/ HTHCCHEH ITCGARA S VR
RN, I 80%% Ik Hh FEAH K FE R AEHC CZH 2R A 2
RfPEE R RIK, HE TS GPX4. SLCTALE
102k HH B A G35 DR 1 T B2 Sk Tl H C C 26 3 1) T
J&. B R BOT I S R N AR T 1 L. T
2 5k R R E R T ASLCTA) AL #HCCAn ik
NIRRT B AR S B AT, HCCH— AT Z2 %R
$i4EJe Fllenvatinib. ZH7 A6 & —Fh 2 #E SRS 2 IR 0
I, CHUERRLE & PSSR R (WMHCC. BRI
A& g g Sk b ™. BRI BEH A R 2
(Lenvatinib)7E 59 7HCC T L T- % $i9EJE. Lenvatinibn]
LI L 41 e A 4 2 B A= [R5 32 4R -4(fibroblast growth
factor receptor 4, FGFR4)##|SLC7A11F1GPX4, FEHCC
Y AR T,

BRR AR S R 0 B VR TT M U G, IR
B 7ESCE TMEFI S o ik 2. ek~ 2 AEMTAH K
TR TINHCC 3 TS . R AR, 2= T
FEAYFEPM)4L, GPX4. SLC7A11. FTHI. SCDZ4LF
FEA I TR RIB G IN, Tregs S5 Gy H0 1 240 B i 155 ' £,
SEEE TG ED. 1R 5, B 5 3
K20 A B4 BKEGG)E T 7R, Erastinifs 3115
SR S HCCH Th1 740 B A FITL-1715 5 8 1%
FANIRNAMFE Bn, HCCH AR K EFERIEEA
Cl1(Apolipoprotein C1, APOC1+) EE4 i, J-#iEM2E
Wi 20 L bs A IC D163, HLAT (Mg Al G 328 ikl 4 FH 7.
APOCHI Al 2k i 42 e 2k iiRg A 5C B W4 i
(tumor-associated macrophages, TAM)MM23&R T [aIM15&
AL, APOCIHII AT FAMRGPX4. SLCTATIFINM2M7
%, PR FHROSH AT M IR I HIHIHC C™.
YT N RAHCCHIRAE . RIBFAT I EZAER,
B kN 3 AT B RHCCIR YT I — NEBLE T 7).
5.2 4 F&AXIncRNASHCC 1E RN
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Y, IncRNATEHCCI KL BER AR il £ 0 H
BEVER], XA E AT EE T H AR B VPG R TS 1)
TR, TSk, TN T Uk SR A TR %
flncRN AR FUIMHCC &3 f 5 ™", SR, il
PR, I AL S RN A PP A0 BB A1 2 225
553 BT ) PO AR Y 2 T Bl B AR A5 JE S o i
[, 75 BTSN SLIR I AR AR L T S, Xu 5 T
T T AHIEHI9-IncRNARE Y (LINC00942,  LINC01224.
LINCO01231. LINC01508. CTD-2033A16.3. CTD-
2116N20.1. CTD-2510F5.4. DDX11-AS1. ZFPM2-
ASTIHCCHG A N, X EIncRNATE & &
FRIEE N, SHHHCCYI ML FEIFT-AHL. CTD-
2033A16.3. LINCO01231FILINCO150851K S 3 HCCHT Y
ZHUH-741E NFe” AIMDAK V- TH5. & fG4Tregs. €
TEREHETAIME. MOE WA N, HCCRA )k
iy 52 14 34 5, WHC CREE iRy 7 Pl TV a8 a2
LM 1671 N6-H L IR £ (N6-methyladenosine, m6A)
AL ANEk N AR S Inc RN AR 25 B B JRRNA
m6A FF I A0 AG MR 7 M L ) R MRS 28 7S Y. mOATE
ncRNAMBIR;, 26, e MRS £ 0 E 2
MIFER, FE5 MR A AE BRI T2 DDA G, 1X28IncRNA
HEF AR, HHAEmOAN S 5L, X RS
TR ERERR TIIHC CIR IR 23 PG =i
A Vo b IR 5 T PR S . — T T 22 40 2 s
IR FL R, IncRNAFEALAH Il i 4 5 4 1 (metastasis
associated lung adenocarcinoma transcript 1, MALAT1)/E
HCCH & FRIE, 15 2 MR RHEAR DS, L4 = 40 i &
1. DNAUGIEE . #EEE . [RIVR A ARHEPE5 Al
ICERRAFE T2, EARMALATI T i CA4AIE I Al 75
S E AR R ARE R, H E T R R
MALAT 1 FTHCCHk R 2 (LA™

AN AR T 457 1(plasmacytoma variant trans-
location 1, PVT1){E 2 R ob b FF 02 b ik it .
PVTUEANZESE N JEPERNA(CeRNA), 5miR-214-3p3%
Grikgh G, MHI S GXPARI 4 &, (RIFGPXAFRIE. &
FElR a7 vl A FHE APV TIFGP X4 RIA I 5 T
BN, [AFE, IncRNA HLAE 5914118 HCGI8)/FHCC
g FERIR, Rl E R AR R A HCCA . 1EA
ceRNA, HCGI840H#|miR-450b-5p, [FIf HINGPXA4MHI#%
1A, fMHHCGISHE5EHCCANHIFMDAFROSHIFL &,
M3 It 2R 47 3R JE AR, Chen® VR B, 7E
HCCH'IncRNAJ 7 A5 FE K] 12611 (cancer susceptibility
candidate 11, CASCID)ImFRIAIER 7 HxF R H AR B
fif 245, CASCI B 5 AR KR G111, SLCTALD)
mRANF EAEH, #8017 SLCTAlImrnalf e Al
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. CASLNYTER SEHCCA L HFe™ . ROSFIMDA
AP T, XS T RA AR VAT EA. LncRNA
NRAV(RNAZER)EARFIHCCA B R sk, #m
GPX4. SLC7All. ACSLAKIFIL, #H)Ek k. Zhang
2P EHEPFALYEHCCHY [ 36IA B S F4(%, HEPFAL
FIRBARAIHCCAN M BAT S 3R )2 22 FIE R A8 /). HCC
AN HHEPFA LM I k3 0 1 40 A Fe® FIROS/KF
PLAH CCAR AT ERIE T 15 F F Erastinids S BRI T2
U, P, HEPFALIE RiA FESLCTAIIZ AL,
FAAR FLRR e M AN 2 32 1, (HXFSP1TE S35 8. b Ah,
HEPFAL A fEfIHIPI3K/Akt/mTORSE S35, M #]
GPX4MRIA. £ 5 — 7, IncRNAJIF 27, URB-
ASITEHCCHZIHRIE W IGIN, FE 5 MR RN &
R Z A AR 25 R AR, AR BN 2 HCCAll i
W EFRIAURB-AS], JFRIL 28k ROSHIIR BT 4
IRP I A

JREIneRNAAN G & H oL, eI I/E D Re it
RNATE 2 et i F o R 35 35 D8 E . IncrnafEERAR
W BRI PRI T B A A o TR AE
EEFEENATEH. LncRNAsH DL E B HGPX4
FSLCTATIAEEL T T AH O G IH 7 ) Rk AR e M,
Bk T FR R R pS3 N2 EIE. TEH W,
IncRNAsfE HmiRNAF 7> T#345, iHid IncRNA-miRNA-
mRNAE B KR TTIIRE. 58P RS HInc RN Asifl
A THCCYRM i B4k . ROSFIMDAI#/KF-, ZEHCC
IRA . HERE. BRI 25 R4 AR ™.
53 HCCY 4k F 697477 FF 50
5.3.1 477 B IHHCC A I8 H AR B>, T2
RESE R IR, A NVR YT S5 TR bt £ 4 52 B BR ). D5,
BE IR VR YT I8 R 2 BRI IR R, IRIMER /AN, 97
B ARGl H AT, E R EIHC CRIE YT
FER =MLY, Hoh, — &Ry aRE RN AR
lenvatinib, —£&iA 7 5 AR /2",

ZhidEJe(sorafenib)e —Fh 2 LA Z BB
F—28 T80 S 254, FFIRITIOHCC, lkg A7 8
A K 26,5 H. BET R R AE R S AnA
TR, JESHCCHITRIEA G KL, 7 S8R HE2
— R R AT S ADRRE VAT k. AR, W
I, BT AT K0 A 2 I AR R S S
15 P B A AR 4 Rl F- 52 4 (vascular endothelial growth
factor receptor, VEGFR). £T4EE K K152 44 (fibroblast
growth factor receptor, FGFR). [l/MRAETA KK F
4K (platelet-derived growth factor receptor, PDGFR)]4h,
sorafenibibREFHWTSLCTAT1TRE. BE)JSHIROSFHR B A
GSHIH#E. Ak, #EMEHCCHI R EBAIT LR H, 25
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BRUE T I B R 50 T R R T 2R b AR e U M A T
2y, XN T AR R BUMIRE AL A . — LA
AR TIX B, Yes-HKEA/PDZL & HFFHIH
SHLBE A C8or {7648 e 5L K (1% N I8 1E 3% % K1)
i FISLCTALLINEE SR, VR NERIE T fof s 61,
M2 B 20 s 3R sl it R =l e (i 2, B T
ZHAEJE 5, HCCANMIE i #25E IIRNA T4 S IR bR
TSP BRAR, it T BRIE T R A AR — Tt e,
1E A B AR R AR T B ACS L4, HAFHCCYTR R
(IR TR JRIRTT, W LMER—Fih A B il
DA AR &, B TFHCCRIREHGTTY, 1T
RO gbAt, BRARSR AT — R 50 IS e S
TN R TR R, B T — L A S U TR
SRR R AR R 5 T IR IE T AL A1, B 5 I 24 i s A
A2 %5 2 &, o T o IRB R Je i 24 1) R 5%
ZOREE, RN EA A A PR

AR, HHIRE IR VE YT 5% lenvatinib OS2 s HY B IF
FIT R, R IRTTHB VA EHC C T, B A4k
FRAEE Z SR VRIT IS 158 AN — R 2. 5 R4
AER AL, Fotk JE (Lenvatinib)&—F 1 IR 22 #E A B4R
PRSI, £ — Dt A BB R T R AR
Toadt f A A7 BAAD G i a1, iX — R IE B Lenvatinib
It T-sorafenibl KPR/ .

Lenvatinib O HEHENE Xt R B ARS8 ¥R T7 o R ML
R B ARIE R, LA VEGFR. PDGFR,
FGFR1/2/3/4. KITHIRET". FGFRAZE 40 (1%
15 5LenvatinibfEHCCEE 1 IEST U A K. FGFR4
FHMEHC C 82 (1) Jo ik i AR A7 i 1] ELBA 1 3 B . it
Ah, NRE2IEZ 5 7T —d BEE"Y. 5Rp8AER
—#F¥, Lenvatinibifif 25 &% W00, B, 18P 7 2R %R
LenvatinibfEHCCH N 24 (17 AEA L. il i) — TR e &
i, HAND2-A S BFELIE 1AL K(TLR4. NOX2 A
DUOX2)IFRIE, FHERHIA T HepG2 Lenvatinibiiif
254 AT S AT RS AR RS P [ lenvatinibii 251, Lenvatinib
%S NI, Xt 5Lenvatinibiif 2575 3¢, {HELZ AH
TR, Bk, 58T T Lenvatinibilf 2542 75 42
— PR ISR T SRNE, IR B — S I. K
dEJé(Regorafenib)EHCCH £k MR YT 254, il
FH T I 25 AR — 2R VBT RIS SR8 35 1R 2R A7 1.
Regorafenibi& —F 2 # xS SRR IR 175, w] LA
iR T 8 e, ] Ffe oL A i, R PR A .
53.2 XA =M RHED IR AEY) SARTESTHCC
AR T AR R R Ee ], Horp, B2 T
[ E 0 5 SRS T IR I AL S P A fIHC C.
Z I TR, M AL SR8 S 4l i N

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

708

ROSHI™ Az, FEE A SRAE T Sy e, it 755
A EE N R G EE S FBES FA%ERE
BEIFTHD) AN L AAZ 2 AR IEE K F-4(nuclear receptor
coactivator 4, NCOA)FKIARAMHIHCCHIAK. X T
PR H MR, T B A 2R K I, AT
HHIIROS/KF, %S4k FH#"". JHil#(Heteronemin)
& M FE I 2 T 40 B ORI — MR R AR ). Sk
[A-F(Heteronemin)ifs FROSE L, FEp38/inkiFiLFl
caspasefH % A4 ARLYE T AR T, AT 755 I 48
FETM. Mycalols, 4 H e FE ik T 2 M Fg A 45 M.
(Oxymycale) acerata 17} 2515, Mycalol ] F#{IKGPX4[H]
FiLIKF, HIMNCOAARIFKIE. NCOAAKIE IR nI 15 3
BET, XA RE S5 Mycalol ffil AT 4i B A K Bk
U SRR — R i R A b oy B 45 B A PR g
MR E R 2 K AEAE - A G4, AR 22 0 B s, il
B | GPX4FGS SHEINHep G241 i i FiR OS /K-
LA AI(Solasonine)ibiH T GP X415 S A B H k&AL
R R GBI HCCAn g -, ghah, Y
LA BATPUIEUE KIBE /1. 10, $E25(Scutellaria
barbata) n] @it i 2 A LGP X4FISLCTALL [)3RIA
P, Bk E I R IEIIREB2MIACSLARRIA.
‘iRt gt AR IR OSSR, 75 FHCCA kA
T AR KRB MGPXAMFTLE &S, L
ACSLARITFRIEF#KL, #IMROSAF . ek, —
SO FUARIE [ AR IR T RS AT DA Rk R, )
HCC. Hrh, FE & 1EE AT EYE & D50 5 T
B PRSI BOR IR, RS S
Fp A S = AR R N S AR AR R P IR], Jed e ik
Wl AA E A EAMB/LEL . REO B, R
AAFIRE 5 kT . B EER A R R AR R IR TT N
HCCH#nf R INE T — R g, 57— sk
W, F i Rm TN AT SR IIROS. N RE#R
ik, BFIKGSH. GPX4. ¥JREBAARSKIE(SLC)SLCTALL,
SLC3A2[1iE 1, R EATRIE, JFi5 Sk, tiAk, A
TR R ILDHARE WIS G SHIF AR RH B8 iz s A 1S
BN RS, MG SR S PR R IR R B B R
L, 3B GSHIE P AR5 T2k
5.3.3 # A A HCCHIAME LURIN, In RIS 5
HACNIEIHHCC. BT HHCCA A X7 A B 1
2, B RGO T SO FANEAR. AL, TR
VIR ZE . AR AR AR, IR IR 52 21—
SE BRI R, 1Y) ETF ACHHAR KR S 2 A=)
FIFBE, SIS LT HIVRTT U

WEFLERBH, B9 oK R R 22 6 Bl 97 1255
FAR T LS ST EHIHCC. TR 5L
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Tl P9 K UL A — A AT AR B UE 375 B 1A TE AL R R
FLAT I 1A 4 B P B3R DL AR it 24 ) A 33 A 92 R

FURL(MnMSN) T U2 ot H Rt 2 1) SFB A7 2K 1)
R E A EEA KR T (MnM SN, FaPEG-MnMSN@,
SFB)— /1 ] AVHFEGSH, 55— 71 7] LA System
xc-, ST GSHIXEAS, MIMi% S F ", &8
BB A M EMOF) & —Fh s gh @ i EHL-FH Hl
A2 FLABE. HKUS T- 195K 4 4k 751 & — Foft 3 1 £
K. LR R . FLAEHEIMMOF. @it 84 L
2(cyclooxygenase-2, COX-2), il 77 GE 4% 4 FEGSH, I
HIGPXAE N, FHfl A 23 )56 97 5 R HIROSH
J Bt A S L R . A, COX-2 R RIE nT
FPINK 1/Parkin/ T [ ZRiAA H W 5 SOR P A, SLHA0
HIHCCHEERIXERE MY, & J@-AHHESAL A YIMIL-
101(Fe)NPsH AL, 8. SEMDBEE. Y
FHZSPEANT2RES AR S BE 7). MIL-101(Fe)@sor NPsH] LA
BN Pt AL ATMDA K, FE{RGSHAIGPX4, FHit
BRI R E R, NF-«BRF 2 5 3 1-Casl3al
microRNA R E £ AR S EE A fpniklen2. X 5
BRYRIURL 256 1] B35 5 Sk T 1.

W SRR B, LDLARKRFRAN S MIMATE 175 S8k T 1
ot P 2 A TR RS OB E . AN /N R IR B I,
T ERIRNARIE R, MR SEZ — R AL i@
WRNZGiik A5, vl LA I 2 R A 451 (n B (A
WZIR)TEAN L RS S AE DS PR 20, U5 4 AR AR B A
G R G IR /N IEFR, O E R IRNARIEE 5
JR. /NIRRT — TR AL A TR 230 A T, PR
I Z A TN E R ) e R RIS S A= 4
ST, HRATARACA SR R, T AN A
25 50 Wl BRZ A i 7% 22 4 (mononuclear-phagocyte system,
MPS) g, CDATTESMNLA E I ThREL(ExosCD47) A 44
Hu3BE G T MPSHIFFIEVE . 1X4 Bh T Erastinfl G
(rose bengal, RB)ZE#k B /Ml Hp, B2 05 1971k
B S TR INEIHCCRIA AR RE U1, 25 B Pk,
GOKRB AR RSB ST VRS R AR LA S Rl
HCCIBITHIE ), B T 249075 S8k T IR ), AT
FHIZIETT E AR T R mT REE.
5.3.4 FAYIE o E % 9T TR, RIEIRITIEHCCE
FH AR T Rk . Atezolizumab(—Ff
Pipd-L1Fifk, =& —Fhinyr M2y, LSS &
PERGE, WA KB, H Al fE 7 0 T i ik
I(programmed cell death 1 ligand 1, pd-L1)E:& DU R
PL(—FVEGFH BLA) sk H T iHC CY — kA
7. SR, G IT AR N — IR T SR 5 EEEE A4
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= 2R . Al W TR B, RN R — Rl e SR
HfAET:, S5HARUMLIRAE T (AR T A
WIEVHILL, 5938 iaTT A — e R B R, — 5T,
WE I AR AT DL W MR G RE RO I, B R Bipd-L1
BB IR YT KT R AR N AN 7, — I 9 R
TR ERRIEFEKNAPOCI, ZFEKAHCCHLS F
TAMH L FRIE. APOC M Al iE i mg k& 2 e M2
W 40 A [ ML A i 2 AR b, S 1 — T
U AR N T BRI TO7E G 4 M 0 10 HE, IR
T8 A% PR G P X4 VA il 51 6 0 40 i 2k R 1 5| ke 5 4%
()G S o0, LS i C D8 TN M 324 A% S CDS’ T
2 R 53 WATF N =y, WA TT 14 56 i 4 . T pd-L 1R,
I, BN AR T — RO I HCCIRIT T &, WS
fif Fwithaferin a(WFA)(—FHER T-#0HI57) . a-pd-L1
FISB225002(—FCXCR2MHIFNZ, 57— J71H, s
JNLA] 5| R MR i ek T 3. B, fEdipd-L1%sEia
J7 b, WS CDS” T4HM 73 WA I IFN-y FiISLC3 A2
SLCTALFRIE, 4575 Iiyes 240 it ot I 2R ) B, AN
T2 38 980 200 o 2k b R S M T e R, kA,
TFN-y il 3 A CS L4 5045 Firb 8 40 S 1 A S0 i, A i idk
ACSLAMH M g gk 3>, (R, Je i S s 25 45
BEL W7 5 2 3 P IR J B T 0 2 — R R AE I o 7 . 4R
I, WFFERW, CD8” TAIMLIE L C D3GR, 1E
TMEF 2k L hu g 28 Dhie, S8k~ &, S50
7 A 20 L M A DR 9D . HRIC D364 T Ak VR
T, BA R B AT E(ICB) P KK #CD8™ T
S M HT R VR Y R, Bk R EE e REE b
GRS, (i R A

VFE2 L S &M E | ASCEHCC B e ih T
IT R RSy T RN 251, RBET AR 1 1(FSP )7
(iFSP1)bt#ipd-L LA B4 (R REA A A7 I [R] () /E H, iFSP1
5 hipd-L1BCA 8 FH AT idk—54mi /N BHCCRt it 7.
TR H VR 28 48 1 (phosphoglycerate mutase 1, PGAM 1)41]
il RN AR A B L 0 FRIPK L L 9STE R (R A T2 K
FEGUMRAE L, xSt & Prm] DA Fipd-L1 ey 7 idia
JTHCC™™) K, 7RGy iayT (o Ssak B3 n AR TR
FEREETT, NHCCEE MAMEA BT HAE 1 i+
Rz, RN S g RGIAS SCRE B R
PEWRTT SN SR T AEIR I A3, (HEk T 5 TMEZ 7] 5%
RIIVEALEH A T ATE AL, I HLB = 7RI PRS2 e b i
i 22 A R 5 Sk B ) I Z ISR L.

R, PR N IEAEHCCH A R KAAITIE ). X
PR S 208k R 0 B 45 557, WSOR. Erastin,
SASEE, EAITAT LI I 75 5 B A SR s S PSR
e Pk FEiA S UL BRI T ask KRR
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FERPIE T % 8k T MRS VEROIE L, #8781 R
FEHEA ] VB AEAA. BLAh, GRFIIMIMASE R HOR
AR PRIE A FEAE A BEAIHIHC CTy T BA 1R s v 7. [m] ot
BURZG 55 BBk T 40 A 40 s I ImT 7, wN
SRS T A R A BT T R SR AR T

6 4518

JUEIT JUAESRNT R 2 (R T A B K fg S5 SR, (HLAE
PR AR AN . AR TS Sk
SR 8L S WihR eSS Ty T TR AE IR
AT FORIER T, LAME A IRI6 T 7 1R AL B 2 k4.
FLH RURIZAE WNAEPIE B IR A R R A
TE I THREAE S FATIR AN INLHIBIE 7S, 42408 H B 2 1
RIS EL T AN, B TS S AT R R R FE 40
il 77 B 5 PR IG R VB TT SRS ISR AT ) I 253 4K
. R e 8 — 2 dfE LIRS ff o SR Ak R T
FPTE, FERRTE NS, TR 7, TFR R EAERT 1)
BN TERA SO RS T kb B CE R
FET) AR E A rhm E AR DR 26 0T B8 A BB R S0
M¥RTT B HREE R I E.

BN AR MR AT B IUESE AR A YR T, IR R
SEREARIAG = . DA BT B, 7RI
PERRIRAS N, Bk T EANGIA 52 58, e 55 A 20, I
PR BOK R S A077). 7E4n i Ty AR, 2N Ik
SRR T LSS, FRATROZE Ak T A AR
BV, R kT T PEA A R . FH (1) 5 22
ARz —.

BN EEAEVR 2 R R I, E 0T EE R
STV — P TE A YT IRAE 1Y) SR . — L X 2k
(7 SRIG N, DRI LAt Bk TR 2 (19 YR T T AR AR IR L RAE 1Y
TEAESRRS. VF 28 T AT (WSLCTALL. FTHI.
GP XA4)EF- L i v 5 1F 5 22U bb ek W] 2 386
1, XX e Y R R E T AT BE R E AR A AR
FATTBLAR AN i P P AOIR S 1) E 2 R A A — Fol
WYY HE.

KT AR R S g VR T R BRI AL AL TR AP B B
AT T B — DR A ¢ 2 S P 7E iR
HRVE R, DA R RN SR 7R MR B e vy i)
CEANRS

BRSNS BT RS N E IR R TR
7 R H RAF AT SR, BN A S iy AT
AFAE—E B BR M, gk T 2 R/ Aie G e (R 0L A
FRE AR S B PR AR [ . TMER A 2 PES5:, #8801
LM, SRR 75 EAT 58 2 R A

TR B FREAE, — LS n] REXT R T 15 S
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SERBUR, 1 53— Le R AT RE R TR G, AR A, A
TG JORERE S S RR, WT LUk T 2 1A
JEPE. 5 AR AR A IR A B LA i S MR P 3
WE. B GBI R R R L,
TR ARRRIER =, BARRNRIT IR NAZ, ™ B
NEAERR. A7 8K 3 5 R R AR SC R LA ) T2 At
JUH, BEFT Rk T R XU 8, B O R R
FEANHI IR AR Ik 1R3BSR DU LT UK
PE PRI VR S BRI IR, KT
A RARGRInc RN ALE B fa/gigaa e 51 1
JHZREE. IncRNAZZE—REFLIIRNA, [ 22 54
AR, Rl 2 At B R LA A S HABRN A
HMEAEM, RGO ER, Heff s F a1t &
FERBEAE . AR — X% RS e PR R AR AE T2, Bk

JR R S MU W T HOE TR AL AR VR T R
AIRK IR FFNE 73, BN SERE AT AR FERS HoAth
KRR IR AL T B A BLE RO AL, N Peif )T
AT HR SRR ARG H T

7 ZEXE

1 Xia ], Si H, Yao W, Li C, Yang G, Tian Y, Hao C. Research
progress on the mechanism of ferroptosis and its clinical
application. Exp Cell Res 2021; 409: 112932 [PMID: 34800540 DOI:
10.1016/j.yexcr.2021.112932]

2 Wang Y, Yang L, Zhang X, Cui W, Liu Y, Sun QR, He Q, Zhao S,
Zhang GA, Wang Y, Chen S. Epigenetic regulation of ferroptosis
by H2B monoubiquitination and p53. EMBO Rep 2019; 20:
e47563 [PMID: 31267712 DOI: 10.15252/ embr.201847563]

3 Punziano C, Trombetti S, Cesaro E, Grosso M, Faraonio R.
Antioxidant Systems as Modulators of Ferroptosis: Focus on
Transcription Factors. Antioxidants (Basel) 2024; 13 [PMID:
38539832 DOI: 10.3390/ antiox13030298]

4 Tang B, Zhu ], Wang Y, Chen W, Fang S, Mao W, Xu Z, Yang
Y, Weng Q, Zhao Z, Chen M, Ji J. Targeted xCT-mediated
Ferroptosis and Protumoral Polarization of Macrophages Is
Effective against HCC and Enhances the Efficacy of the Anti-
PD-1/L1 Response. Adv Sci (Weinh) 2023; 10: €2203973 [PMID:
36442849 DOI: 10.1002/ advs.202203973]

5 Binnewies M, Roberts EW, Kersten K, Chan V, Fearon DF,
Merad M, Coussens LM, Gabrilovich DI, Ostrand-Rosenberg
S, Hedrick CC, Vonderheide RH, Pittet MJ, Jain RK, Zou W,
Howcroft TK, Woodhouse EC, Weinberg RA, Krummel MF.
Understanding the tumor immune microenvironment (TIME)
for effective therapy. Nat Med 2018; 24: 541-550 [PMID: 29686425
DOI: 10.1038/541591-018-0014-x]

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

7 Tasdogan A, Faubert B, Ramesh V, Ubellacker JM, Shen B,
Solmonson A, Murphy MM, Gu Z, Gu W, Martin M, Kasitinon
SY, Vandergriff T, Mathews TP, Zhao Z, Schadendorf D,
DeBerardinis R], Morrison SJ. Metabolic heterogeneity confers
differences in melanoma metastatic potential. Nature 2020; 577:
115-120 [PMID: 31853067 DOI: 10.1038 /s41586-019-1847-2]

8 Zhao Y, Li M, Yao X, Fei Y, Lin Z, Li Z, Cai K, Zhao Y, Luo

2024-10-28 | Volume 32 | Issue 10 |



10

11

12

13

14

15

16

17

18

19

20

21

J3aishideng®

Z. HCAR1/MCTI1 Regulates Tumor Ferroptosis through the
Lactate-Mediated AMPK-SCD1 Activity and Its Therapeutic
Implications. Cell Rep 2020; 33: 108487 [PMID: 33296645 DOI:
10.1016/j.celrep.2020.108487]

Yu B, Choi B, Li W, Kim DH. Magnetic field boosted ferroptosis-
like cell death and responsive MRI using hybrid vesicles for
cancer immunotherapy. Nat Commun 2020; 11: 3637 [PMID:
32686685 DOI: 10.1038/s41467-020-17380-5]

Wen Q, Liu ], Kang R, Zhou B, Tang D. The release and activity
of HMGBL in ferroptosis. Biochem Biophys Res Commun 2019; 510:
278-283 [PMID: 30686534 DOI: 10.1016/§.bbrc.2019.01.090]

Ye F, Chai W, Xie M, Yang M, Yu Y, Cao L, Yang L. HMGB1
regulates erastin-induced ferroptosis via RAS-JNK/p38 signaling
in HL-60/NRAS(Q61L) cells. Am | Cancer Res 2019; 9: 730-739
[PMID: 31105999]

Rohr-Udilova N, Bauer E, Timelthaler G, Eferl R, Stolze K, Pinter
M, Seif M, Hayden H, Reiberger T, Schulte-Hermann R, Peck-
Radosavljevic M, Stoiber D, Trauner M. Impact of glutathione
peroxidase 4 on cell proliferation, angiogenesis and cytokine
production in hepatocellular carcinoma. Oncotarget 2018; 9:
10054-10068 [PMID: 29515790 DOI: 10.18632/ oncotarget.24300]
Li D, Li Y. The interaction between ferroptosis and lipid
metabolism in cancer. Signal Transduct Target Ther 2020; 5: 108
[PMID: 32606298 DOI: 10.1038 / s41392-020-00216-5]

Ubellacker JM, Tasdogan A, Ramesh V, Shen B, Mitchell EC,
Martin-Sandoval MS, Gu Z, McCormick ML, Durham AB,
Spitz DR, Zhao Z, Mathews TP, Morrison SJ. Lymph protects
metastasizing melanoma cells from ferroptosis. Nature 2020; 585:
113-118 [PMID: 32814895 DOI: 10.1038 /s41586-020-2623-z]

Le J, Pan G, Zhang C, Chen Y, Tiwari AK, Qin JJ. Targeting
ferroptosis in gastric cancer: Strategies and opportunities.
Immunol Rev 2024; 321: 228-245 [PMID: 37903748 DOI: 10.1111/
imr.13280]

Zhao L, Peng Y, He S, Li R, Wang Z, Huang ], Lei X, Li G, Ma
Q. Apatinib induced ferroptosis by lipid peroxidation in gastric
cancer. Gastric Cancer 2021; 24: 642-654 [PMID: 33544270 DOI:
10.1007/s10120-021-01159-8]

Zhang C, Liu X, Jin S, Chen Y, Guo R. Ferroptosis in cancer
therapy: a novel approach to reversing drug resistance. Mol
Cancer 2022; 21: 47 [PMID: 35151318 DOI: 10.1186/s12943-022-
01530-y]

Guan Z, Chen J, Li X, Dong N. Tanshinone IIA induces
ferroptosis in gastric cancer cells through p53-mediated
SLC7A11 down-regulation. Biosci Rep 2020; 40 [PMID: 32776119
DOI: 10.1042/BSR20201807]

Ouyang S, LiH, Lou L, Huang Q, Zhang Z, Mo, LiM, Lu ], Zhu K,
Chu Y, Ding W, Zhu ], Lin Z, Zhong L, Wang J, Yue P, Turkson
J, Liu P, Wang Y, Zhang X. Inhibition of STAT3-ferroptosis
negative regulatory axis suppresses tumor growth and alleviates
chemoresistance in gastric cancer. Redox Biol 2022; 52: 102317
[PMID: 35483272 DOI: 10.1016/j.redox.2022.102317]

LiD, Wang Y, Dong C, Chen T, Dong A, Ren J, Li W, Shu G, Yang ],
Shen W, Qin L, Hu L, Zhou J. CST1 inhibits ferroptosis and
promotes gastric cancer metastasis by regulating GPX4 protein
stability via OTUBI. Oncogene 2023; 42: 83-98 [PMID: 36369321
DOI: 10.1038 / s41388-022-02537-x]

Lee JY, Nam M, Son HY, Hyun K, Jang SY, Kim JW, Kim MW,
Jung Y, Jang E, Yoon SJ, Kim J, Kim ], Seo ], Min JK, Oh K], Han
BS, Kim WK, Bae KH, Song J, Kim J, Huh YM, Hwang GS, Lee
EW, Lee SC. Polyunsaturated fatty acid biosynthesis pathway
determines ferroptosis sensitivity in gastric cancer. Proc Natl Acad
Sci USA 2020; 117: 32433-32442 [PMID: 33288688]

Wang C, Shi M, Ji], Cai Q, Zhao Q, Jiang ], Liu J, Zhang H, Zhu Z,
Zhang J. Stearoyl-CoA desaturase 1 (SCD1) facilitates the growth
and anti-ferroptosis of gastric cancer cells and predicts poor
prognosis of gastric cancer. Aging (Albany NY) 2020; 12: 15374-

WCID | https:/ /www.wjgnet.com

24

25

26

27

28

29

30

31

32

33

35

36

WES. SN ESBRIPBIREESIIR

15391 [PMID: 32726752 DOI: 10.18632/ aging.103598]

Yang F, Sun SY, Wang S, Guo JT, Liu X, Ge N, Wang GX.
Molecular regulatory mechanism of ferroptosis and its role
in gastrointestinal oncology: Progress and updates. World |
Gastrointest Oncol 2022; 14: 1-18 [PMID: 35116100 DOIL: 10.4251/
wijgo.v14.il.1]

Sun X, Yang S, Feng X, Zheng Y, Zhou ], Wang H, Zhang Y,
Sun H, He C. The modification of ferroptosis and abnormal
lipometabolism through overexpression and knockdown of
potential prognostic biomarker perilipin2 in gastric carcinoma.
Gastric Cancer 2020; 23: 241-259 [PMID: 31520166 DOI: 10.1007/
510120-019-01004-z]

Yao L, Hou ], Wu X, LuY,JinZ, YuZ YuB,LiJ, Yang Z, Li C,
Yan M, Zhu Z, Liu B, Yan C, Su L. Cancer-associated fibroblasts
impair the cytotoxic function of NK cells in gastric cancer by
inducing ferroptosis via iron regulation. Redox Biol 2023; 67:
102923 [PMID: 37832398 DOI: 10.1016/j.redox.2023.102923]
Ziani L, Safta-Saadoun TB, Gourbeix ], Cavalcanti A, Robert C,
Favre G, Chouaib S, Thiery J. Melanoma-associated fibroblasts
decrease tumor cell susceptibility to NK cell-mediated killing
through matrix-metalloproteinases secretion. Oncotarget 2017; 8:
19780-19794 [PMID: 28423623 DOI: 10.18632/ oncotarget.15540]
Humphreys LM, Smith P, Chen Z, Fouad S, D’ Angiolella V. The
role of E3 ubiquitin ligases in the development and progression
of glioblastoma. Cell Death Differ 2021; 28: 522-537 [PMID:
33432111 DOI: 10.1038/ s41418-020-00696-6]

Chen Q, Zhang T, Zeng R, Zhang K, Li B, Zhu Z, Ma X, Zhang
Y, Li L, Zhu ], Zhang G. The E3 ligase TRIM7 suppresses the
tumorigenesis of gastric cancer by targeting SLC7A11. Sci Rep
2024; 14: 6655 [PMID: 38509147 DOI: 10.1038/s41598-024-56746-
3]

Shi Z, Naowarojna N, Pan Z, Zou Y. Multifaceted mechanisms
mediating cystine starvation-induced ferroptosis. Nat Commun
2021; 12: 4792 [PMID: 34373463 DOI: 10.1038/s41467-021-25159-
5]

Liu X, Chen C, Han D, Zhou W, Cui Y, Tang X, Xiao C, Wang
Y, Gao Y. SLC7A11/ GPX4 Inactivation-Mediated Ferroptosis
Contributes to the Pathogenesis of Triptolide-Induced Cardiotoxicity.
Oxid Med Cell Longev 2022; 2022: 3192607 [PMID: 35757509 DOI:
10.1155/2022/3192607]

Wang J, Jia Q, Jiang S, Lu W, Ning H. POU6F1 promotes
ferroptosis by increasing IncRNA-CASC2 transcription to
regulate SOCS2/SLC7A11 signaling in gastric cancer. Cell Biol
Toxicol 2024; 40: 3 [PMID: 38267746 DOI: 10.1007/s10565-024-
09843-y]

Kang L, Sun ], Liu J, Xu F, Zhu Q, Shi X. Long Non-Coding RNA
CASC2 Functions as A Tumor Suppressor in Colorectal Cancer
via Modulating The miR-18a-5p/BTG3 Pathway. Cell ] 2022; 24:
665-672 [PMID: 36377216 DOI: 10.22074 / cellj.2022.8036]

Keum N, Giovannucci E. Global burden of colorectal cancer:
emerging trends, risk factors and prevention strategies. Nat Rev
Gastroenterol Hepatol 2019; 16: 713-732 [PMID: 31455888 DOI:
10.1038/41575-019-0189-8]

Guo C, Liu P, Deng G, Han Y, Chen Y, Cai C, Shen H, Deng G,
Zeng S. Honokiol induces ferroptosis in colon cancer cells by
regulating GPX4 activity. Am | Cancer Res 2021; 11: 3039-3054
[PMID: 34249443

Chaudhary N, Choudhary BS, Shah SG, Khapare N, Dwivedi
N, Gaikwad A, Joshi N, Raichanna J, Basu S, Gurjar M, P K S,
Saklani A, Gera P, Ramadwar M, Patil P, Thorat R, Gota V, Dhar
SK, Gupta S, Das M, Dalal SN. Lipocalin 2 expression promotes
tumor progression and therapy resistance by inhibiting
ferroptosis in colorectal cancer. Int | Cancer 2021; 149: 1495-1511
[PMID: 34146401 DOI: 10.1002/ijc.33711]

Zhang L, Liu W, Liu F, Wang Q, Song M, Yu Q, Tang K, Teng
T, Wu D, Wang X, Han W, Li Y. IMCA Induces Ferroptosis

2024-10-28 | Volume 32 | Issue 10 |



37

39

40

41

45

46

47

49

50

51

J3aishideng®

WES. N ESBRIPBREESIIR

Mediated by SLC7A11 through the AMPK/mTOR Pathway
in Colorectal Cancer. Oxid Med Cell Longev 2020; 2020: 1675613
[PMID: 32322334 DOI: 10.1155/2020/6901472]

Lu D, Yang Z, Xia Q, Gao S, Sun S, Luo X, Li Z, Zhang X, Li
X. ACADSB regulates ferroptosis and affects the migration,
invasion, and proliferation of colorectal cancer cells. Cell Biol Int
2020; 44: 2334-2343 [PMID: 32776663 DOIL: 10.1002/ cbin.11443]
Singhal R, Mitta SR, Das NK, Kerk SA, Sajjakulnukit P, Solanki
S, Andren A, Kumar R, Olive KP, Banerjee R, Lyssiotis CA,
Shah YM. HIF-2a activation potentiates oxidative cell death in
colorectal cancers by increasing cellular iron. | Clin Invest 2021;
131 [PMID: 33914705 DOI: 10.1172/]JCI143691]

Luengo A, Gui DY, Vander Heiden MG. Targeting Metabolism
for Cancer Therapy. Cell Chem Biol 2017; 24: 1161-1180 [PMID:
28938091 DOI: 10.1016/j.chembiol.2017.08.028]

Gao W, Huang Z, Duan ], Nice EC, Lin ], Huang C. Elesclomol
induces copper-dependent ferroptosis in colorectal cancer cells
via degradation of ATP7A. Mol Oncol 2021; 15: 3527-3544 [PMID:
34390123 DOI: 10.1002/1878-0261.13079]

Liang X, You Z, Chen X, Li J. Targeting Ferroptosis in Colorectal
Cancer. Metabolites 2022; 12: 745 [PMID: 36005616 DOI: 10.3390/
metabo12080745]

Liu L, Yao H, Zhou X, Chen J, Chen G, Shi X, Wu G, Zhou G,
He S. MiR-15a-3p regulates ferroptosis via targeting glutathione
peroxidase GPX4 in colorectal cancer. Mol Carcinog 2022; 61: 301-
310 [PMID: 34727409 DOI: 10.1002/mc.23367]

Sun], Cheng X, PanS, Wang L, Dou W, Liu J, Shi X. Dichloroacetate
attenuates the stemness of colorectal cancer cells via trigerring
ferroptosis through sequestering iron in lysosomes. Environ Toxicol
2021; 36: 520-529 [PMID: 33166055 DOI: 10.1002/ tox.23057]

Xu X, Zhang X, Wei C, Zheng D, Lu X, Yang Y, Luo A, Zhang
K, Duan X, Wang Y. Targeting SLC7A11 specifically suppresses
the progression of colorectal cancer stem cells via inducing
ferroptosis. Eur ] Pharm Sci 2020; 152: 105450 [PMID: 32621966
DOI: 10.1016/j.€jps.2020.105450]

Wang R, Su Q, Yin H, Wu D, Lv C, Yan Z. Inhibition of SRSF9
enhances the sensitivity of colorectal cancer to erastin-induced
ferroptosis by reducing glutathione peroxidase 4 expression.
Int ] Biochem Cell Biol 2021; 134: 105948 [PMID: 33609745 DOI:
10.1016/j.biocel.2021.105948]

Hu Q Wei W, Wu D, Huang F, Li M, Li W, Yin ], Peng Y, Lu
Y, Zhao Q, Liu L. Blockade of GCH1/BH4 Axis Activates
Ferritinophagy to Mitigate the Resistance of Colorectal Cancer to
Erastin-Induced Ferroptosis. Front Cell Dev Biol 2022; 10: 810327
[PMID: 35223839 DOI: 10.3389/ fcell.2022.810327]

Yang J, Mo ], Dai ], Ye C, Cen W, Zheng X, Jiang L, Ye L.
Cetuximab promotes RSL3-induced ferroptosis by suppressing
the Nrf2/HO-1 signalling pathway in KRAS mutant colorectal
cancer. Cell Death Dis 2021; 12: 1079 [PMID: 34775496 DOI:
10.1038/541419-021-04367-3]

Lorenzato A, Magri A, Matafora V, Audrito V, Arcella P, Lazzari
L, Montone M, Lamba S, Deaglio S, Siena S, Bertotti A, Trusolino
L, Bachi A, Di Nicolantonio F, Bardelli A, Arena S. Vitamin
C Restricts the Emergence of Acquired Resistance to EGFR-
Targeted Therapies in Colorectal Cancer. Cancers (Basel) 2020; 12
[PMID: 32183295 DOI: 10.3390/ cancers12030685]

Wang Y, Zhang Z, Sun W, Zhang J, Xu Q, Zhou X, Mao L.
Ferroptosis in colorectal cancer: Potential mechanisms and
effective therapeutic targets. Biomed Pharmacother 2022; 153:
113524 [PMID: 36076606 DOI: 10.1016/j.biopha.2022.113524]
Karmi O, Sohn YS, Zandalinas SI, Rowland L, King SD,
Nechushtai R, Mittler R. Disrupting CISD2 function in cancer
cells primarily impacts mitochondrial labile iron levels and
triggers TXNIP expression. Free Radic Biol Med 2021; 176: 92-104
[PMID: 34547371 DOI: 10.1016/j.freeradbiomed.2021.09.013]
WeiR, ZhaoY, Wang ], Yang X, LiS, Wang Y, Yang X, Fei ], Hao X,

WCID | https:/ /www.wjgnet.com

712

52

53

55

56

57

58

59

60

61

62

63

Zhao Y, Gui L, Ding X. Tagitinin C induces ferroptosis through
PERK-Nrf2-HO-1 signaling pathway in colorectal cancer cells.
Int ] Biol Sci 2021; 17: 2703-2717 [PMID: 34345202 DOI: 10.7150/
ijbs.59404]

Sang M, Luo R, Bai Y, Dou J, Zhang Z, Liu F, Feng F, Xu ], Liu
W. Mitochondrial membrane anchored photosensitive nano-
device for lipid hydroperoxides burst and inducing ferroptosis
to surmount therapy-resistant cancer. Theranostics 2019; 9: 6209-
6223 [PMID: 31534546 DOI: 10.7150/ thno.36283]

Phipps O, Brookes MJ, Al-Hassi HO. Iron deficiency, immunology,
and colorectal cancer. Nutr Rev 2021; 79: 88-97 [PMID: 32679587
DOI: 10.1093 / nutrit/ nuaa040]

Hashemzaei M, Delarami Far A, Yari A, Heravi RE, Tabrizian K,
Taghdisi SM, Sadegh SE, Tsarouhas K, Kouretas D, Tzanakakis
G, Nikitovic D, Anisimov NY, Spandidos DA, Tsatsakis AM,
Rezaee R. Anticancer and apoptosis-inducing effects of quercetin
in vitro and in vivo. Oncol Rep 2017; 38: 819-828 [PMID: 28677813
DOI: 10.3892/ 0r.2017.5766]

Tian J, Mo ], Xu L, Zhang R, Qiao Y, Liu B, Jiang L, Ma S, Shi
G. Scoulerine promotes cell viability reduction and apoptosis
by activating ROS-dependent endoplasmic reticulum stress in
colorectal cancer cells. Chem Biol Interact 2020; 327: 109184 [PMID:
32590070 DOI: 10.1016/.cbi.2020.109184]

Galadari S, Rahman A, Pallichankandy S, Thayyullathil F.
Reactive oxygen species and cancer paradox: To promote or to
suppress? Free Radic Biol Med 2017; 104: 144-164 [PMID: 28088622
DOI: 10.1016/j freeradbiomed.2017.01.004]

Estévao D, da Cruz-Ribeiro M, Cardoso AP, Costa AM, Oliveira
M]J, Duarte TL, da Cruz TB. Iron metabolism in colorectal cancer:
a balancing act. Cell Oncol (Dordr) 2023; 46: 1545-1558 [PMID:
37273145 DOI: 10.1007 / s13402-023-00828-3]

Bastide NM, Pierre FH, Corpet DE. Heme iron from meat and
risk of colorectal cancer: a meta-analysis and a review of the
mechanisms involved. Cancer Prev Res (Phila) 2011; 4: 177-184
[PMID: 21209396 DOI: 10.1158 /1940-6207CAPR-10-0113]
Bouvard V, Loomis D, Guyton KZ, Grosse Y, Ghissassi FE,
Benbrahim-Tallaa L, Guha N, Mattock H, Straif K; International
Agency for Research on Cancer Monograph Working Group.
Carcinogenicity of consumption of red and processed meat.
Lancet Oncol 2015; 16: 1599-1600 [PMID: 26514947 DOI: 10.1016/
S1470-2045(15)00444-1]

Aglago EK, Cross AJ, Riboli E, Fedirko V, Hughes D], Fournier
A, Jakszyn P, Freisling H, Gunter MJ, Dahm CC, Overvad K,
Tjenneland A, Kyre C, Boutron-Ruault MC, Rothwell JA, Severi
G, Katzke V, Srour B, Schulze MB, Wittenbecher C, Palli D,
Sieri S, Pasanisi F, Tumino R, Ricceri F, Bueno-de-Mesquita B,
Derksen JWG, Skeie G, Jensen TE, Lukic M, Sanchez MJ, Amiano
P, Colorado-Yohar S, Barricarte A, Ericson U, van Guelpen B,
Papier K, Knuppel A, Casagrande C, Huybrechts I, Heath AK,
Tsilidis KK, Jenab M. Dietary intake of total, heme and non-heme
iron and the risk of colorectal cancer in a European prospective
cohort study. Br | Cancer 2023; 128: 1529-1540 [PMID: 36759722
DOI: 10.1038/s41416-023-02164-7]

Cao LL, Liu H, Yue Z, Liu L, Pei L, Gu ], Wang H, Jia M. Iron
chelation inhibits cancer cell growth and modulates global
histone methylation status in colorectal cancer. Biometals 2018; 31:
797-805 [PMID: 29951879 DOI: 10.1007/s10534-018-0123-5]
Aksan A, Farrag K, Aksan S, Schroeder O, Stein . Flipside of the
Coin: Iron Deficiency and Colorectal Cancer. Front Immunol 2021;
12: 635899 [PMID: 33777027]

Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022.
CA Cancer | Clin 2022; 72: 7-33 [PMID: 35020204 DOI: 10.3322/
caac.21708]

Miyauchi W, Shishido Y, Matsumi Y, Matsunaga T, Makinoya
M, Shimizu S, Miyatani K, Sakamoto T, Umekita Y, Hasegawa
T, Fujiwara Y. Simultaneous regulation of ferroptosis suppressor

2024-10-28 | Volume 32 | Issue 10 |



66

67

69

70

71

72

74

75

76

J3aishideng®

protein 1 and glutathione peroxidase 4 as a new therapeutic
strategy of ferroptosis for esophageal squamous cell carcinoma.
Esophagus 2023; 20: 492-501 [PMID: 36576648 DOI: 10.1007/
510388-022-00982-x]

Doll S, Freitas FP, Shah R, Aldrovandi M, da Silva MC, Ingold
I, Goya Grocin A, Xavier da Silva TN, Panzilius E, Scheel CH,
Mourdo A, Buday K, Sato M, Wanninger J, Vignane T, Mohana
V, Rehberg M, Flatley A, Schepers A, Kurz A, White D, Sauer M,
Sattler M, Tate EW, Schmitz W, Schulze A, O'Donnell V, Proneth
B, Popowicz GM, Pratt DA, Angeli JPF, Conrad M. FSP1 is a
glutathione-independent ferroptosis suppressor. Nature 2019;
575: 693-698 [PMID: 31634899 DOI: 10.1038 /s41586-019-1707-0]
Yamamoto S, Kato K. Immuno-oncology for esophageal cancer.
Future Oncol 2020; 16: 2673-2681 [PMID: 32777942 DOI: 10.2217/
fon-2020-0545]

Asakawa A, Kawade G, Kurata M, Fukuda S, Onishi I, Kinowaki
Y, Ishibashi S, Ikeda M, Watabe S, Kobayashi M, Ishibashi H,
Okubo K, Kitagawa M, Yamamoto K. Stratification of lung
squamous cell carcinoma based on ferroptosis regulators:
Potential for new therapeutic strategies involving ferroptosis
induction. Lung Cancer 2022; 165: 82-90 [PMID: 35101731 DOI:
10.1016/j.lungcan.2022.01.012]

Shishido Y, Amisaki M, Matsumi Y, Yakura H, Nakayama Y,
Miyauchi W, Miyatani K, Matsunaga T, Hanaki T, Kihara K,
Yamamoto M, Tokuyasu N, Takano S, Sakamoto T, Honjo S,
Hasegawa T, Fujiwara Y. Antitumor Effect of 5-Aminolevulinic
Acid Through Ferroptosis in Esophageal Squamous Cell
Carcinoma. Ann Surg Oncol 2021; 28: 39964006 [PMID: 33210267
DOI: 10.1245/s10434-020-09334-4]

Fan X, Fan YT, Zeng H, Dong XQ, Lu M, Zhang ZY. Role of
ferroptosis in esophageal cancer and corresponding immunotherapy.
World | Gastrointest Oncol 2023; 15: 1105-1118 [PMID: 37546564
DOI: 104251 /wjgo.v15.i7.1105]

Lei G, Zhang Y, Koppula P, Liu X, Zhang ], Lin SH, Ajani
JA, Xiao Q, Liao Z, Wang H, Gan B. The role of ferroptosis in
ionizing radiation-induced cell death and tumor suppression.
Cell Res 2020; 30: 146-162 [PMID: 31949285 DOI: 10.1038/s41422-
019-0263-3]

Luo H, Wang X, Song S, Wang Y, Dan Q, Ge H. Targeting
stearoyl-coa desaturase enhances radiation induced ferroptosis
and immunogenic cell death in esophageal squamous cell
carcinoma. Oncoimmunology 2022; 11: 2101769 [PMID: 35859734
DOI: 10.1080/2162402X.2022.2101769]

Zhang ], Wang N, Zhou Y, Wang K, Sun Y, Yan H, Han W,
Wang X, Wei B, Ke Y, Xu X. Oridonin induces ferroptosis by
inhibiting gamma-glutamyl cycle in TE1 cells. Phytother Res 2021;
35: 494-503 [PMID: 32869425 DOI: 10.1002/ ptr.6829]

Ballout F, Lu H, Chen Z, Hu T, Chen L, Washington MK,
El-Rifai W, Peng D. Targeting NRF2 Sensitizes Esophageal
Adenocarcinoma Cells to Cisplatin through Induction of
Ferroptosis and Apoptosis. Antioxidants (Basel) 2022; 11 [PMID:
36290582 DOI: 10.3390/ antiox11101859]

Fujihara KM, Zhang BZ, Jackson TD, Ogunkola MO, Nijagal
B, Milne JV, Sallman DA, Ang CS, Nikolic I, Kearney CJ, Hogg
SJ, Cabalag CS, Sutton VR, Watt S, Fujihara AT, Trapani JA,
Simpson K], Stojanovski D, Leimkiihler S, Haupt S, Phillips WA,
Clemons NJ. Eprenetapopt triggers ferroptosis, inhibits NFS1
cysteine desulfurase, and synergizes with serine and glycine
dietary restriction. Sci Adv 2022; 8: eabm9427 [PMID: 36103522
DOI: 10.1126/ sciadv.abm9427]

Zhong R, Chen Z, Mo T, Li Z, Zhang P. Potential Role of
circPVT1 as a proliferative factor and treatment target in
esophageal carcinoma. Cancer Cell Int 2019; 19: 267 [PMID:
31636510 DOI: 10.1186,/512935-019-0985-9]

Yao W, Wang ], Meng F, Zhu Z, Jia X, Xu L, Zhang Q, Wei L.
Circular RNA CircPVT1 Inhibits 5-Fluorouracil Chemosensitivity

WCID | https:/ /www.wjgnet.com

78

79

80

81

82

86

87

88

89

90

WES. SN ESBRIPBIREESIIR

by Regulating Ferroptosis Through MiR-30a-5p/FZD3 Axis in
Esophageal Cancer Cells. Front Oncol 2021; 11: 780938 [PMID:
34966683 DOI: 10.3389/ fonc.2021.780938]

Maimaitizunong R, Wang K, Li H. Ferroptosis and its emerging
role in esophageal cancer. Front Mol Biosci 2022; 9: 1027912 [PMID:
36237575 DOI: 10.3389/fmolb.2022.1027912]

Sun J, Zhou C, Zhao Y, Zhang X, Chen W, Zhou Q, Hu B,
Gao D, Raatz L, Wang Z, Nelson PJ, Jiang Y, Ren N, Bruns CJ,
Zhou H. Quiescin sulfhydryl oxidase 1 promotes sorafenib-
induced ferroptosis in hepatocellular carcinoma by driving
EGFR endosomal trafficking and inhibiting NRE2 activation.
Redox Biol 2021; 41: 101942 [PMID: 33770521 DOI: 10.1016/
jredox.2021.101942]

LiL, Xu H, Qu L, Xu K, Liu X. Daidzin inhibits hepatocellular
carcinoma survival by interfering with the glycolytic/ gluconeogenic
pathway through downregulation of TPIL. Biofactors 2022; 48: 883-
896 [PMID: 35118741 DOI: 10.1002/ biof.1826]

Krishnan MS, Rajan Kd A, Park ], Arjunan V, Garcia Marques
FJ, Bermudez A, Girvan OA, Hoang NS, Yin J, Nguyen MH,
Kothary N, Pitteri S, Felsher DW, Dhanasekaran R. Genomic
Analysis of Vascular Invasion in HCC Reveals Molecular Drivers
and Predictive Biomarkers. Hepatology 2021; 73: 2342-2360 [PMID:
33140851 DOI: 10.1002/hep.31614]

Huang Y, Wang S, Ke A, Guo K. Ferroptosis and its interaction
with tumor immune microenvironment in liver cancer. Biochim
Biophys Acta Rev Cancer 2023;1878: 188848 [PMID: 36502929 DOI:
10.1016/j.bbcan.2022.188848]

Chen ], Li X, Ge C, Min ], Wang F. The multifaceted role of
ferroptosis in liver disease. Cell Death Differ 2022; 29: 467-480
[PMID: 35075250 DOI: 10.1038/ s41418-022-00941-0]

Paganoni R, Lechel A, Vujic Spasic M. Iron at the Interface of
Hepatocellular Carcinoma. Int ] Mol Sci 2021; 22 [PMID: 33921027
DOI: 10.3390/1jms22084097]

Liang JY, Wang DS, Lin HC, Chen XX, Yang H, Zheng Y, Li YH.
A novel ferroptosis-related gene signature for overall survival
prediction in patients with hepatocellular carcinoma. It | Biol Sci
2020; 16: 2430-2441 [PMID: 32760210 DOI: 10.7150/ ijbs.45050]
Ohshima T, Yamamoto H, Sakamaki Y, Saito C, Mizushima
N. NCOA4 drives ferritin phase separation to facilitate macro-
ferritinophagy and microferritinophagy. | Cell Biol 2022; 221
[PMID: 36066504 DOIL: 10.1083 /jcb.202203102]

LiuZ, Wang], LiS, LiL, LiL, Li D, Guo H, Gao D, Liu S, Ruan C,
Dang X. Prognostic prediction and immune infiltration analysis
based on ferroptosis and EMT state in hepatocellular carcinoma.
Front Immunol 2022; 13: 1076045 [PMID: 36591279 DOI: 10.3389/
fimmu.2022.1076045]

Gao ], Li Z, Lu Q, Zhong ], Pan L, Feng C, Tang S, Wang X,
Tao Y, Lin ], Wang Q. Single-cell RNA sequencing reveals cell
subpopulations in the tumor microenvironment contributing to
hepatocellular carcinoma. Front Cell Dev Biol 2023; 11: 1194199
[PMID: 37333982 DOI: 10.3389/ fcell. 2023.1194199]

Hao X, Zheng Z, Liu H, Zhang Y, Kang J, Kong X, Rong D, Sun
G, Sun G, Liu L, Yu H, Tang W, Wang X. Inhibition of APOC1
promotes the transformation of M2 into M1 macrophages via the
ferroptosis pathway and enhances anti-PD1 immunotherapy in
hepatocellular carcinoma based on single-cell RNA sequencing.
Redox Biol 2022; 56: 102463 [PMID: 36108528 DOI: 10.1016/
jredox.2022.102463]

Xia W, Zeng C, Zheng Z, Huang C, Zhou Y, Bai L. Development
and Validation of a Novel Mitochondrion and Ferroptosis-Related
Long Non-Coding RNA Prognostic Signature in Hepatocellular
Carcinoma. Front Cell Dev Biol 2022; 10: 844759 [PMID: 36036006
DOI: 10.3389/ fcell.2022.844759]

Chen Y, Shang H, Wang C, Zeng ], Zhang S, Wu B, Cheng
W. RNA-seq explores the mechanism of oxygen-boosted
sonodynamic therapy based on all-in-one nanobubbles to enhance

2024-10-28 | Volume 32 | Issue 10 |



91

92

93

94

95

96

97

98

100

101

102

103

104

J3aishideng®

WES. N ESBRIPBREESIIR

ferroptosis for the treatment of HCC. Int | Nanomedicine 2022; 17
105-123 [PMID: 35027829 DOI: 10.21203/15.3.rs-936685/ v1]

Chen ZA, Tian H, Yao DM, Zhang Y, Feng Z]J, Yang CJ.
Identification of a ferroptosis-related signature model including
mRNAs and IncRNAs for predicting prognosis and immune
activity in hepatocellular carcinoma. Front Oncol 2021; 11: 738477
[PMID: 34568075 DOI: 10.3389/ fonc.2021.738477]

Xu Z, Peng B, Liang Q, Chen X, Cai Y, Zeng S, Gao K, Wang X,
Yi Q Gong Z, Yan Y. Construction of a ferroptosis-related nine-
Incrna signature for predicting prognosis and immune response
in hepatocellular carcinoma. Front Immunol 2021; 12: 719175
[PMID: 34603293 DOI: 10.3389/ fimmu.2021.7191]

You L, Han Z, Chen H, Chen L, Lin Y, Wang B, Fan Y, Zhang
M, Luo J, Peng F, Ma Y, Wang Y, Yuan L, Han Z. The role of
N6-methyladenosine (m(6)A) in kidney diseases. Front Med
(Lausanne) 2023; 10: 1247690 [PMID: 37841018 DOI: 10.3389/
fmed.2023.1247690]

Liao X, Chen J, Luo D, Luo B, Huang W, Xie W. Prognostic value
of long non-coding RNA MALATT in hepatocellular carcinoma:
A study based on multi-omics analysis and RT-PCR validation.
Pathol Oncol Res 2022; 28: 1610808 [PMID: 36685103 DOI:
10.3389/ pore.2022.1610808]

Liang Z, Wu Q, Wang H, Tan ], Wang H, Gou Y, Cao Y, Li Z,
Zhang Z. Silencing of IncRNA MALATI facilitates erastin-
induced ferroptosis in endometriosis through miR-145-5p/
MUC1 signaling. Cell Death Discov 2022; 8: 190 [PMID: 35399101
DOI: 10.1038 / s41420-022-00975-w]

LiX, LiY, Lian P, Lv Q, Liu F. Silencing IncRNA HCG18
regulates GPX4-inhibited ferroptosis by adsorbing miR-450b-5p
to avert sorafenib resistance in hepatocellular carcinoma. Hum
Exp Toxicol 2023; 42: 9603271221142818 [PMID: 36786348 DOI:
10.1177/09603271221142818]

Chen F, Wang L. Long noncoding RNA CASC11 suppresses
sorafenib-triggered ferroptosis via stabilizing SLC7A11 mRNA
in hepatocellular carcinoma cells. Discov Oncol 2023; 14: 145
[PMID: 37552314 DOI: 10.1007/512672-023-00761-9]

Zhang B, Bao W, Zhang S, Chen B, Zhou X, Zhao J, Shi Z, Zhang T,
Chen Z, Wang L, Zheng X, Chen G, Wang Y. LncRNA HEPFAL
accelerates ferroptosis in hepatocellular carcinoma by regulating
SLC7A11 ubiquitination. Cell Death Dis 2022; 13: 734 [PMID:
36008384 DOI: 10.1038/s41419-022-05173-1]

Gao Y, Tong M, Wong TL, Ng KY, Xie YN, Wang Z, Yu H, Loh
JJ, Li M, Ma S. Long noncoding RNA URBI-antisense RNA 1
(AS1) suppresses sorafenib-induced ferroptosis in hepatocellular
carcinoma by driving ferritin phase separation. ACS Nano 2023;
17: 22240-22258 [PMID: 37966480 DOI: 10.1021/ acsnano.3c01199]
Chen H, Han Z, Su ], Song X, Ma Q, Lin Y, Ran Z, Li X, Mou
R, Wang Y, Li D. Ferroptosis and hepatocellular carcinoma:
the emerging role of IncRNAs. Front Immunol 2024; 15: 1424954
[PMID: 38846953 DOI: 10.3389/ fimmu.2024.1424954]

Zhu X, Sha X, Zang Y, Ren Q, Zhang S, Ma D, Wang L, Yao
J, Zhou X, Yu L, Li T. Current Progress of Ferroptosis Study
in Hepatocellular Carcinoma. Int | Biol Sci 2024; 20: 3621-3637
[PMID: 38993573 DOI: 10.7150/ ijbs.96014]

Gao R, Kalathur RKR, Coto-Llerena M, Ercan C, Buechel D,
Shuang S, Piscuoglio S, Dill MT, Camargo FD, Christofori G,
Tang F. YAP/TAZ and ATF4 drive resistance to Sorafenib in
hepatocellular carcinoma by preventing ferroptosis. EMBO
Mol Med 2021; 13: €14351 [PMID: 34664408 DOI: 10.15252/
emmm.202114351]

Feng ], Lu PZ, Zhu GZ, Hooi SC, Wu Y, Huang XW, Dai HQ,
Chen PH, Li Z], Su W], Han CY, Ye XP, Peng T, Zhou ], Lu
GD. ACSL A4 is a predictive biomarker of sorafenib sensitivity in
hepatocellular carcinoma. Acta Pharmacol Sin 2021; 42: 160-170
[PMID: 32541921 DOI: 10.1038 / s41401-020-0439-x]

Zhang L, Li XM, Shi XH, Ye K, Fu XL, Wang X, Guo SM, Ma JQ,

WCID | https:/ /www.wjgnet.com

105

106

107

108

109

110

111

112

113

114

115

116

117

Xu FF, Sun HM, Li QQ, Zhang WY, Ye LH. Sorafenib triggers
ferroptosis via inhibition of HBXIP/SCD axis in hepatocellular
carcinoma. Acta Pharmacol Sin 2023; 44: 622-634 [PMID: 36109580
DOI: 10.1038 /s41401-022-00981-9]

Nair A, Reece K, Donoghue MB, Yuan WV, Rodriguez L,
Keegan P, Pazdur R. FDA Supplemental Approval Summary:
Lenvatinib for the Treatment of Unresectable Hepatocellular
Carcinoma. Oncologist 2021; 26: e484-e491 [PMID: 33044793 DOI:
10.1002/ onco.13566]

Kudo M. Lenvatinib May Drastically Change the Treatment
Landscape of Hepatocellular Carcinoma. Liver Cancer 2018; 7:
1-19 [PMID: 29662829 DOI: 10.1159/000487148]

Iseda N, Itoh S, Toshida K, Tomiyama T, Morinaga A, Shimokawa
M, Shimagaki T, Wang H, Kurihara T, Toshima T, Nagao Y,
Harada N, Yoshizumi T, Mori M. Ferroptosis is induced by
lenvatinib through fibroblast growth factor receptor-4 inhibition in
hepatocellular carcinoma. Cancer Sci 2022; 113: 2272-2287 [PMID:
35466502 DOI: 10.1111/ cas.15378]

Song Z, Zhang Y, Luo W, Sun C, Lv C, Wang S, He Q, Xu R, Bai Z,
Chang X, Yang Y. HAND2-AS1 Promotes Ferroptosis to Reverse
Lenvatinib Resistance in Hepatocellular Carcinoma by TLR4/
NOX2/DUOX2 Axis. Curr Cancer Drug Targets 2024 [PMID:
38465433 DOI: 10.2174/0115680096279597240219055135]

Lin PL, Tang HH, Wu SY, Shaw NS, Su CL. Saponin Formosanin
C-induced Ferritinophagy and Ferroptosis in Human
Hepatocellular Carcinoma Cells. Antioxidants (Basel) 2020; 9 [PMID:
32751249 DOI: 10.3390/ antiox9080682]

Chang WT, Bow YD, Fu PJ, Li CY, Wu CY, Chang YH, Teng
YN, Li RN, Lu MC, Liu YC, Chiu CC. A Marine Terpenoid,
Heteronemin, Induces Both the Apoptosis and Ferroptosis of
Hepatocellular Carcinoma Cells and Involves the ROS and
MAPK Pathways. Oxid Med Cell Longev 2021; 2021: 7689045
[PMID: 33488943 DOI: ]10.1155/2021/7689045]

Riccio G, Nuzzo G, Zazo G, Coppola D, Senese G, Romano L,
Costantini M, Ruocco N, Bertolino M, Fontana A, Ianora A,
Verde C, Giordano D, Lauritano C. Bioactivity Screening of
Antarctic Sponges Reveals Anticancer Activity and Potential Cell
Death via Ferroptosis by Mycalols. Mar Drugs 2021; 19 [PMID:
34436298 DOI: 10.3390/ md19080459]

Jin M, Shi C, Li T, Wu Y, Hu C, Huang G. Solasonine promotes
ferroptosis of hepatoma carcinoma cells via glutathione peroxidase
4-induced destruction of the glutathione redox system. Biomed
Pharmacother 2020; 129: 110282 [PMID: 32531676 DOI: 10.1016/
j-biopha.2020.110282]

LiY, Xia ], Shao F, Zhou Y, Yu J, Wu H, Du J, Ren X. Sorafenib
induces mitochondrial dysfunction and exhibits synergistic effect
with cysteine depletion by promoting HCC cells ferroptosis.
Biochem Biophys Res Commun 2021; 534: 877-884 [PMID: 33162029
DOI: 10.1016/j.bbrc.2020.10.083]

HeY, Fang D, Liang T, Pang H, Nong Y, Tang L, Yang Z, Lu C,
Han X, Zhao S, Mo S, Meng Y, Han C, Peng T. Atractylodin may
induce ferroptosis of human hepatocellular carcinoma cells. Ann
Transl Med 2021; 9: 1535 [PMID: 34790741 DOI: 10.21037/ atm-21-
4386]

Li ZJ, Dai HQ, Huang XW, Feng ], Deng JH, Wang ZX, Yang
XM, Liu Y], Wu Y, Chen PH, Shi H, Wang JG, Zhou ], Lu GD.
Artesunate synergizes with sorafenib to induce ferroptosis in
hepatocellular carcinoma. Acta Pharmacol Sin 2021; 42: 301-310
[PMID: 32699265 DOI: 10.1038 /s41401-020-0478-3]

Wang Z, Li M, Liu Y, Qiao Z, Bai T, Yang L, Liu B.
Dihydroartemisinin triggers ferroptosis in primary liver cancer cells
by promoting and unfolded protein response-induced upregulation
of CHACI expression. Oncol Rep 2021; 46 [PMID: 34558645 DOIL:
103892/ 0r.2021.8191]

Tang H, Li C, Zhang Y, Zheng H, Cheng Y, Zhu ], Chen X,
Zhu Z, Piao ]G, Li F. Targeted Manganese doped silica nano

2024-10-28 | Volume 32 | Issue 10 |



118

119

120

121

122

123

J3aishideng®

GSH-cleaner for treatment of Liver Cancer by destroying the
intracellular redox homeostasis. Theranostics 2020; 10: 9865-9887
[PMID: 32863964 DOI: 10.7150/ thno.46771]

Tian H, Zhao S, Nice EC, Huang C, He W, Zou B, Lin J. A
cascaded copper-based nanocatalyst by modulating glutathione
and cyclooxygenase-2 for hepatocellular carcinoma therapy. |
Colloid Interface Sci 2022; 607: 1516-1526 [PMID: 34592546 DOI:
10.1016/j,jcis.2021.09.049]

Liu X, Zhu X, Qi X, Meng X, Xu K. Co-Administration of iRGD
with Sorafenib-Loaded Iron-Based Metal-Organic Framework
as a Targeted Ferroptosis Agent for Liver Cancer Therapy. Int |
Nanomedicine 2021; 16: 1037-1050 [PMID: 33603367 DOI: 10.2147/
ijn.529252]

Chen R, Xu X, Tao Y, Qian Z, Yu Y. Exosomes in hepatocellular
carcinoma: a new horizon. Cell Commun Signal 2019;17: 1 [PMID:
30616541 DOI: 10.1186/s12964-018-0315-1]

Du ], Wan Z, Wang C, Lu F, Wei M, Wang D, Hao Q. Designer
exosomes for targeted and efficient ferroptosis induction in
cancer via chemo-photodynamic therapy. Theranostics 2021; 11:
8185-8196 [PMID: 34373736 DOI: 10.7150/ thno.59121]

Efimova I, Catanzaro E, Van der Meeren L, Turubanova VD,
Hammad H, Mishchenko TA, Vedunova MV, Fimognari C,
Bachert C, Coppieters F, Lefever S, Skirtach AG, Krysko O,
Krysko DV. Vaccination with early ferroptotic cancer cells
induces efficient antitumor immunity. | Immunother Cancer 2020;
8 [PMID: 33188036 DOI: 10.1136//jitc-2020-001369]

Conche C, Finkelmeier F, Pesi¢ M, Nicolas AM, Bottger TW,
Kennel KB, Denk D, Ceteci F, Mohs K, Engel E, Canli O, Dabiri
Y, Peiffer KH, Zeuzem S, Salinas G, Longerich T, Yang H, Greten
FR. Combining ferroptosis induction with MDSC blockade
renders primary tumours and metastases in liver sensitive to
immune checkpoint blockade. Gut 2023; 72: 1774-1782 [PMID:
36707233 DOI: 10.1136/ gutjnl-2022-327909]

WCID | https:/ /www.wjgnet.com

124

125

126

127

128

129

715

WES. SN ESBRIPBIREESIIR

Wang W, Green M, Choi JE, Gijén M, Kennedy PD, Johnson JK,
Liao P, Lang X, Kryczek I, Sell A, Xia H, Zhou J, Li G, Li ], Li W,
Wei S, Vatan L, Zhang H, Szeliga W, Gu W, Liu R, Lawrence
TS, Lamb C, Tanno Y, Cieslik M, Stone E, Georgiou G, Chan
TA, Chinnaiyan A, Zou W. CD8(+) T cells regulate tumour
ferroptosis during cancer immunotherapy. Nature 2019; 569: 270-
274 [PMID: 31043744 DOI: 10.1038 / s41586-019-1170-y]

Liao P, Wang W, Wang W, Kryczek I, Li X, Bian Y, Sell A, Wei S,
Grove S, Johnson JK, Kennedy PD, Gijén M, Shah YM, Zou W.
CD8(+) T cells and fatty acids orchestrate tumor ferroptosis and
immunity via ACSLA. Cancer Cell 2022; 40: 365-378.e6 [PMID:
35216678 DOI: 10.1016/j.ccell.2022.02.003]

Ma X, Xiao L, Liu L, Ye L, Su P, Bi E, Wang Q, Yang M, Qian ],
Yi Q. CD36-mediated ferroptosis dampens intratumoral CD8(+)
T cell effector function and impairs their antitumor ability. Cell
Metab 2021; 33: 1001-1012.e5 [PMID: 33691090 DOI: 10.1016/
j.cmet.2021.02.015]

Cheu JW, Lee D, Li Q, Goh CC, Bao MH, Yuen VW, Zhang MS,
Yang C, Chan CY, Tse AP, Sit GF, Liu CX, Ng IO, Wong CM,
Wong CC. Ferroptosis Suppressor Protein 1 Inhibition Promotes
Tumor Ferroptosis and Anti-tumor Immune Responses in Liver
Cancer. Cell Mol Gastroenterol Hepatol 2023; 16: 133-159 [PMID:
36893885 DOI: 10.1016/jjemgh.2023.03.001]

Zhang D, Man D, Lu ], Jiang Y, Ding B, Su R, Tong R, Chen ],
Yang B, Zheng S, Chen D, Wu J. Mitochondrial TSPO Promotes
Hepatocellular Carcinoma Progression through Ferroptosis
Inhibition and Immune Evasion. Adv Sci (Weinh) 2023; 10:
€2206669 [PMID: 36994647 DOI: 10.1002/ advs.202206669]

Zheng Y, Wang Y, Lu Z, Wan ], Jiang L, Song D, Wei C, Gao
C, Shi G, Zhou J, Fan ], Ke A, Zhou L, Cai ]. PGAMI Inhibition
Promotes HCC Ferroptosis and Synergizes with Anti-PD-1
Immunotherapy. Adv Sci (Weinh) 2023; 10: 2301928 [PMID:
37705495 DOI: 10.1002/ advs.202301928]

HF i RALRE HIMER - RALE

2024-10-28 | Volume 32 | Issue 10 |



ARV & 51 i i

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

DOI: 10.11569/wcjd.v32.i10.716

THFRHE B ZAE 20245F10528H; 32(10): 716-726

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

% iF EDITORIAL

H R R IER X EREFRIM

Zeehs, BUBH, 5k 48, XICR

Rt

SRS, AR, WK, REEHKRFLERELNA RiEW
300052

EE X EAKFRABE SR XEZT 300070

S, o, TEMSHECASRR. BRI
EEWME: FEERNAZRERIGRINE, No. 22ZYYLCCG09.
L= 9.3 0 SPNEEEESTTEN

WA USCK, 2148, 300062, KRMANEXEERK154S, TORER
KEESERSELARL tiuo1@tmu.edu.cn

IBFEBRA: 2024-08-27
BOBHE: 2024-09-26
B2OHE: 2024-10-21
TELRHHAREIHE: 2024-10-28

XBIFTTN; K. XSCRER.

Progress in research of proteomics
related to digestive system tumor
markers

Xiao-Han Cai, Si-Qi Zhao, Kai Zhang, Wen-Tian Liu

Xiao-Han Cai, Si-Qi Zhao, Wen-Tian Liu, Department of
Gastroenterology, Tianjin Medical University General Hospital, Tianjin
300052, China

Kai Zhang, School of Basic Medical Sciences, Tianjin Medical
University, Tianjin 300070, China

Supported by: Clinical Project of Tianjin Medical University
General Hospital, No. 22ZYYLCCGO09.

Corresponding author: Wen-Tian Liu, Professor, Department of
Gastroenterology, Tianjin Medical University General Hospital, No.
154 Anshan Road, Heping District, Tianjin 300052,

China. tliu01@tmu.edu.cn

Received: 2024-08-27
Revised: 2024-09-26
Accepted: 2024-10-21
Published online: 2024-10-28

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

716

Abstract

The incidence and mortality of digestive system tumors
are high. Even though the number of methods for tumor
diagnosis and treatment is increasing, most of these tumors
still cannot be diagnosed early, and their prognosis is poor.
The lack of effective biomarkers and therapeutic targets is
the reason why they cannot be diagnosed early and treated
effectively. With the continuous development of proteomics
technology, proteomics has become increasingly valuable in
exploring the mechanisms of tumorigenesis and searching
for biomarkers and drug targets. This article reviews the
application progress of proteomics technology in screening
of biomarkers for digestive system tumors, with an aim
to provide new ideas for early diagnosis, prognosis, and
treatment of digestive system tumors.
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affinity tag, ICAT)H{ A label-freef RZE UL i 4= 4
bR BB E AN DT, Fh2-DE AT R4 25 (1 i 45
HL R Sy B AN [ SE BN B 5 () 43 1, (R EE 22
Py HEAR, X RIRPHEL ¥ 5 K BTk X 7 iR
¥ iTRAQ. TMT. SILACFIICATHA#HSE THricE
EHROR, RAGEE A o R R R B ORI () 2
JEEATRRIE, 2RI5 0 label-freeFR B T AEbr I B L
AR, IR i I AT 5 B i B S AR 2 E B
B, H5FR0EBHORMLEL, BAER B RAE, thrid
JIESRAE T % B 2 B (TN AT e, (R AERR PR R0
1.2 A% EW T LARE EERA B EARED
HIA I AL, AHIRE R R IAE SR A 1 BB,
J2 i 8 IR A DG A b I E B AN B RG, IR
AT AE bR B R I PRI 5 T 2 A3 B R
BrEd. BouEmT BORERIAR B, AT B H AR 2 AT
PrARIREA B B IR B Z i A, P B S H
TS BRIV, R EE R A M E A, E
T HREASKIR SR EA P & S E I 2 REE, B A
TR Al BEAREREA IS 22« AR (M43 40 46 1)
W, DRI BRATT SIS AR AR BRI R 7 %
JE FRRBU TR, SR IR S 08 5l o b 572 e
PR, IR UF AN AP B R I B A AR &, 7R 5 OR I PA
P (it 5 22 vh O B AR FEBA B Hh S0 0IE A DA R Y
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B A ik B, DR T4 SR 0 m] SE AN
P AN ARG R AR A SRR A e, AR
W P55 2 1 2 55 i, SRR AR AT Fe4s
S XA ANSOAT R F T o P A e =, RO
Ml (multiple reaction monitoring, MRM ) A/ 45 s o7 1 0
FARFN AT I3 i Il (parallel reaction monitoring, PRM)#%
AR, ] F FHELISA S AL 40 8 1 BT A 5 B0R, i il
SEEE AR 5 AR AR BRI, RS, (EIRR
B BT I A AR AT 15 VT4,

2 BB AT RARYRE YIRS YIPEIN
2.1 RE ey A B (esophageal cancer, EC)&:4:
BRESTIRH DUBR, SET- 26 R Ep7Ar, 79 [, HORIH
(4.6%) FIEBEAR(7.3%) 0 ISR SR 25 S, Horp e ik
IR o J2% (esophageal squamous cell carcinoma, ESCC) 2 ¢
HILIECASIF I, 29 5 FTEECHBI190% ™. H A,
ECIHISAEAEAT R A 15%-25%"". U1 RECTE RIS
HRYT, HAEERNIE0%! ™, HISEh KZHECHFTE
WIAA 1012, IXRECTUE A R FEZF A, HATECH) F
H R I 2 B A N B e AN A SO B AT A, (HA
() AR R AR N A PR T A A RAECT iz i 2 19 L
A, BF AR AR T EEATECH) R, 248
HEC H W2 Wi 3 Ik AT RIS I Bos ™.

Zhao%F " HI3XTESCC R AIE HE 1 1L 3 28 11 i3t
AT 22 S Bt I FRLUK B2 AR TP 22 ol B O e A i L R AT
N [B)/6AT I [ ST 40 A, R ELIS AVEXT 1% & 2
FHHEATERSN, 4 RKHa-2-HS-HEE A RE IR
a- 2P A/EESCCE# M2 & &I . /b ZhengZ!
IEATMTEARXMESCCHZ, IEHEEHN. Al
AR DT R B2 S i o e e 2 A tH AH.
EHEFEE, WHEURERA. ER AT
2. BRI E RN R 1) 2 E 1 MtonsokulEDN A
B EFIXSFE A, XSSP A @ iz Wi AL 7E
SRR i Hh 28R T A (area under curve, AUC)»
51780940, 0.943(X/rESCCHIEH &%), P ixsLn]
YENESCCR A W )78 A2 VbR £,

Wang iz FHITR AQZE &  4EVUH (i B 1%
JHES BT T 28XTESCCHEE M@ R I 3K 22 5+ B 1,
198 5 AN AN 5 AR 1 1 (extracellular matrix 1, ECM1)F:%}
HHATWB R AR, 45 R WIECMI A it e 4
e, AIYENTIIES C CHE e S e #% AR T 7 A= b
). JinZEERAS 1 F 24X ESCCAHAVRIFT AT 11 1E
W I 2 AT B T R AR O K S (data-independent
analysis, DIA)FIEE F FZE 275047, B8 73 m7E 2@ =
AFIPAFI3@ = 100)F 3 TWB KIHCYLAAIGIE, 45 5
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SE T A- 4T 4% (i (fibrillarin, FBL)ZE MR 2 1
JRFBLEIA W ESCCEE TG A K, N EERIEirE
VI TTHR. Zhao 5 Wi 4260 ESCC /4 e X
e RN 3 S PR B AR AT AT R B A e sk
%, BERRAGER B b, ARAEE A R,
ESCCHMA3FIIEAYS- T« S-11. S-III, HArs-ITHis B
72), B eI BOE . ARSI TR 1S H ARk Y 2
S8 7 il | NESCCIELE RIF i 23 1.

Mangalaparthi% 5| O 3-8 R i (liquid
chromatography-tandem mass spectrometry, LC-MS/MS)i%
K126} £ ECLH 2RI 3T 1 55 A 247 4 Th 2R 1 s 4
SO, N 2 R T IE I b, RINE3VZ R
AR PR I A 2 1 AT P 5 D R, RTARCA
ESCCHETERITAITHE 5. LiuZ 50 1245 Fott ) & B4l
LR ARAR AR AT 3 T TMTHI SR A R 22 00T, J
H 3 10 R A R £ 8 SR AT T AR IE R Tk
B AR AT, i BB iR T R 1
BT R EE; B S B O R A SRR,
R BB 2 AR AU S 1 BB 3 XU S23 7Y, Hos2
WA, FERE DLAE A 3 T ARISRAH CC TDAH K
K R AP RHE R TR IO f f i 40 . 3056
IHARESRIRIGAE T IS RN EC e VR YT I3 R Y
V. AWFFHHAT T B B AR BRI A
R AT, R AR FLE E A R IR
2T TR AL TR ST K.
22 BHE T A #EGLOBOCANEIREIES 1T, 2022
ERTR B 91896800011, LT N 1T 660000 A, £
AERBIRRABCT R AN R s, th T S
BEMIGRRIEA R, HIE W iR, §
BUATTRCRAME. H AT R LSRR BESSpUR
199(carbohydrate antigen 19-9, CA199). [ & B
FEbR MR B, R AR A S e R P, (R BT
RS PE B BUBRPEIRAI, AN A2 LA AR I PR 75 3R [
B0 F AR T B 12 W A TS W Rk el
FEMI bR A

Subbannayya®:*"iz 3 TiTRAQIRILHILC-MS/
MS 5% T 1047 e A0 fek BT BN 1) i A
A, JE e E M b A A2 A B 5 R o- i R A )
ik 77 AR LTS Ve AL B I AEATMRM, 303E T
Hicges: £ 2 LY R I 2R B (RS I N, [RIAF Yoo
T T ROAE €8 T - R P 55 B IS B A T 345 5 S o
315 IA S g o 3491 L AR AR ALY A AR I 5 U 1k
ZREA, G FAMRMEIE 7 ISR A BEEAT
RS /MR S B R P R 2 C AR i A 1Y T R TN
AR i R K e I AT 25T 110 S e W S R R 8 2L R I et
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HRZH 2 W) S35 8 Ak, A Je BB L8 B A KT TC X s 91 2647
WBZ T LAE— A, 245 HiX DRk & A B el T
B R SRR S, B R T A bR
WITF R T Teik. ShimuraZs @ TMTHRIC 77 %
1807 B RIS A AT B A B 20 M, BT H8
Pt 1, B S8 I 2 A 30 R BA A R LR R — I [A]
“F1(urinary trefoil factor 1, uTFF1). JRIEAREEA A4
J& S IR 12(urinary a disintegrin and metalloproteinase 12,
UADAMI12)F1H4 | TWEFT B (Helicobacter pylori, H. pylorr)
PR GG LS B s SR ZFAUCH0.867. 5
I FEANE], ASH FOARAE 34T 1 RS04, Hoh
FYEUTEF1. uADAMIFIH, pyloriby B4 R4k
uTFF1. JREBRCA1 #H5 RING S5 FIH. pylori?i &5
FERSHIZ I B e A UCS3 1] 790.805F10.845. %M 7
NERGT A BRI R AE AR SIS TR

ShenZFPEE 64 R G 1A 5 Hivges fE 3 AR AT RIA f5
R IMLIEBEATLC-MS/MS AT, SRR MG EL, RS L&
HAT 1680 T I8 A RISSA EIEEE A, Ha ke XY
AH R B 2 4 HE3 (sex-determining region Y-related high-
mobility group box 3, SOX3)TEA & ML H AR T A
T I 1)50%, Fifi i G % ERZEATHCREA TS0 IE, FFH
G I A R AL 23 b A1, 45 SRR B B 220
HISOX3 i T HH I (1S 41 20 HLSO X3 7E g S i (IE
Rk, SOX3RIE N B g i scide 7l 5 br 5470, 100t
02 W A HI A i 4 L3 2 1 5 s U AE R A4
B A7 THI P R ).

FEREFL 5 B A K A R I A VbR B4 U7 1H, Li
DB LC-MS/MSEM 7 11144 A R B 1 3 A2 i
TS84 B B T B ARSI B AR, R ILIEE
T 5 BRAR R A I YR R, DR A
REBTHE. BEAMECHNEFEOAILGAEED
SRR 2R E MG, MaRE5EAS5FEE
FRFMIEAS, HHEA X VU R R KU TR Y.
TXREH — T FEAS [FIB Be 15 i AR A e 1) 2 1 B 42,
RIFEIAE 7 VU0 B AR ARG I 8 e, $
ToOI 15 e AH IR AL 1 FE PR R
2.3 &AM P4 8 A #FEGLOBOCANIEUE ©IR,
2022445 H 7 (colorectal cancer, CRC)AERH &7
Hob19077, R FRHAA 53, JET- R HA 2. CRCIEM
KRR A LR, 1852.3%5Y. Hdr T #ISEA A7 Rk
91%, IVIASTEAFERIUN14%, R, FiZlk
R ENR SRR, H AT T 45 B g i A i
R BRI A i s A . P R 3 RS
TR IS % 22 B 55 35 (H DN A(multi-target stool DNA, Mt-
DN A, H o (5885 i ar i =i e: R BUEAS &, AR
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(B M1 56 (faecal occult blood test, FOBT) REUE Ny
50%-75%, FEAH Gk 2356 (faecal immunochemical test,
FIT)N74%""; Mt-DN A I CR Ci2 Wi i US55,
AIIE92%, (HRRAE F SRR 40, ks &
B WICRCHIEIRE, (HNHEA MR R
ANE M S AT AT 22 A A S5 R, S BURE R EA
TE(<50%)°" DRt R B — e 2857 HARMZ AL A Mbr &
VInTRe e — e FEFE b4 v 45 L IR 1) L R
FHIRE R HUEDY. B AT CA — et B g s i 2 Ybs
ST IRR S, IICEA. CA199, {HH N FICRCK I
1) R RIS S AN O DRI 3 07) 75 e e PR —
FAT PR N TV 7 BRIE i A bR 2540,

FanZ5“UH FILC-MS/M S 712 3 44 1t FE A A3
S CRCEFH 1% H69Fh 22 57 B 1 (2 5 >24%), o
33FpER A LA, 36FER A R, BES A FHWBAELISA
ST e UE BV A R B 52 A 1 RIS 10045 45 & 22 A9,
HXBICRCH f AR A UCH I N0.744F10.873.
B J Y u 5 2R e o A0 35 R o O AR R TR AT
B [F] 7 31 & 73 BT C R C AN et HR IS FE AR, J-FWB
MELISAERAT Sy e, 45 R 3R 22 I 70 2 BRI
472 CRCIZW IR 4, HAECRCEWITTTHIAUC
°H0.934, HILBEFICEA SFOBT2I 45 B i 1 fius bk
IR SV S 31 92.3%41100%. Quesada-Calvo2E it
label-freeii R MIHC, KINRZE 4. WUIKER- 115152
B TN ERHICRCHL P (1) & T 15 AL
41, RUIHATREACRCIF IS WkE EY). Okuda®s i@
LC-MS/MS/#i I HE i 2351 JR 85 1, J5 it ELISA
IINTTEUI R B B0 AIE BA B i s He2 Witk g, b R =
JikH 1 (urinary dipeptidase 1, uDPEP1)ATuTFF17K*F-/2CRC
S ) E A YRR EY), HuDPEP1IAWTEF 4RI
Vibs B AR DL S X S H s B 5 IEE N, 1R
O/IACRCIZWHAUCH0.852, HUEME: ~93.8%, K FtE
N63.4%, iz T CEABUENES 2%) CA199(HUEM:
11.5%).

MoriZ " EETFi TR AQH AN 20445 4 4R A
(BFE 1B 5w AR H SO BT B R L 520 b, AR IR
W FS5FRER A ik e zrin®R (A HHTTHCIRIE, b £ A
Z A R W] E K Fezrindd B ST TS R 2, 7T
VE R4 B VB E TG AR 4. SunZ5IE K I B
FIFTMTHEIAR 364 RGBT A (LI FE B FICRC R
)L H S8 IFICRCiZ W i 11 k226 P F B , B
Je B PRM M G el e vk ik — B Sr 7 Fl T2 WiCRC
HI3FI RV AE bR W, Rk & RELBN B A 45 & 5
1 1C(coronin-like actin binding protein 1C, CORO1C).
LB & A AH 5C B 112/3 52 4 058 5 R4 S OB & 1123 B
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(radiation sensitive23 homologue B, RAD23B) % F T
PrCRCEEFE KRS 4 M R A Pobr 54, BICOROIC,
RAD23B. HAZJKBERE A T GTPL & AL 3bAfHL:
IR EAT A E A, KR BE R I AR &
V) SFITEE Sph S FITHURME SR =7 1724.5%, BRE R
R YR Y 5 CEA L BN FH CEARUSR M2 /=
24.8%. Shao5Y Nt IEH &5y HEMER AL . A
B B B RSV e )R R B PR e A et f 3 4 21
BT E B, 700 2 R B I R ISR IR R 2 R
FALEE2(procollagen-lysine, 2-oxoglutarate 5-dioxygenase 2,
PLOD2){ECR CH J2IA B Sl v T 1% 45 1 B s KP4
PLOD2 5CRC&EFH ZRIEAF IS, JFld i [z A A
B E— U0 IEPLOD2X CRCIHIVE A, 314 X PLOD2
FRE AR Y7 TEIRYT CRCH FITETE .

2.4 AFRE ey 2 R AR AR E A SRR HE AL 56
3, 20224F 4145 86500151387 K K% 757948 B FE T 7], Ferb
FF4 e (hepatocellular carcinoma, HCC)/& J& & 14 T
(¥ S FEAR (5 75%-85%)". H [l 488 (1) AT S RIBE T
FAR G, WGuih, 20224 s 15 o B R R ZE AR T2
TAINT.6%M12.3%, B RRE AR AR AIFET AR A5
ARNEE2AM. 90% LA EIIHCC /B B A AR M TP 1) 3
fitl . FHAEAG R HCCH— AN FEEE A, Frd a5 & -l
AR R O BRI A 28 o AU I 55 #52 FHF 40 e 1)
BoRfak R &Y, RHHCCH T I iG)T, HSEALT
HRA[TE50%-75%, {H i+ -5 i R R B B,
1L60% ) B AEZ WTHCCIN C AR T M, SEAAFHRACT
16%, FUGAEES. B AT H FHCCI2 Wi 7 kA 4140m
. SRR S EYIAR BN GE, i iR 2 M (alpha
fetoprotein, AFP)ZE, 1H i i ik B G AR R AT,
LIS JRIFRPE L 12 WrBUR A R & n) R 1] T HC CH -
WA TS JUBY. R R — S5t SRR
B AT E VSR HOR B = AR bR ST e Sk —
AR RS HCCH FL 2 W S s 4 .

ZhuZP 5 JRIAFP AT 8212 WH CCI AP &
Wz —, HAEEHCCHAFHCCIT ) RBUE 963.5%,
FERMER95.4%, HA 5 MIEAFPAHE 2 tRE; HIR
RAFP 5 R0 1-FRIEHE HE 1 1R AUCO0.864,
JEMETTIARS. 1%, #E— DL mEIEWIkAg. JiangZ ™% £
YT 98 993 # I AH OC IH C CRE 38 e S 55 Al 23 AT
TAmNEERAY. BREEARAY. FxRAy
FHEER A 22504, W€ 7S- 1« S-TTAIS-IIT 3Fh 321y
AR A A, FHoAr ST B8 35 1l 5 A 22, (RIS 9
RINS-TI B [ AR A R AR O, 5 S BEO-T 5L F2 Il
1(sterol O-acyltransferase 1, SOAT1)Z VA%, B jmilid
YNHSES . B s R HSOAT AL rT I HIHC CIr 1
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FEFNIE RS, 2 SE R HISOAT1 W g e — Rl FH 2 e

I Mo S H ST E A A T S el E R E
4, B 538 PRM-MSHIELASES 178 4 2R L3 oo
B B AT IR IE, 45 SRR BRI )5 G 1B10FI4H 232
FIBFATEIX P HCC AL 54 HE N A UCS R
0.891410.894, K FAFP(AUC = 0.831), Al fE£HCCiZ Wt
[ M35 AEPIAR S, Xing S U 3L FDIA-MSHEA NS
MIEFEABEAT 8 Bl 550, ik HAEHCCARMETohE
R 2 d AT % . HCCAERETH . HCC/HFif
ft(liver cirrhosis, LC) L E R AFAEZ ST H34R 0 B A, BE )G
JE I A 5] ) R R AR A SR 1A B AR SR AIE B B
BEATPRM-MSHGIE 43 B SP L & (1, #EBENLARMR
BRIV SFhEE A FEA FHEFIZ A R X IR A2 1 R
71, Horhi@E i R 45 A 5 (1 2(hyaluronan binding protein
2, HABP2)MICDI163[X 4rHCC/LC FT4H it /fa FExt If
(HCC/healthy controls, HC)[*JAUC%3Jll 11£0.935%10.977,
H HHABP2. CDI163. AFPHIF &R 515712
WrHCC/LCFIHCC/HCHIAUCH =1, 1I1£0.979. 0.992, A
JH-2 e 1) S A T S E M.

HuZPi@ it 1abel-free s #r 1E & AT M 41 41 5 AT
Je JE) R AL 2 IR) B 1 ) 22 e, R UL AR IR AR B
-6(angiopoietin-like protein-6, ANGPTL6){E IR ZHZH pA S
K MiESFIGE, 45 REHANGPTLOF &I = 57 %=
HVAEAAIAE R, 5T A RAHSR. MIEANGPTLOMIAFP
TEHCCHIRIZ 7 A {EAH 4 (AUC: 0.826 vs 0.807), H.
ANGPTLOB & AFPIZWIPERE TE 4F(AUC: 0.852, Ukt
72.7%, H5 57 14E87.5%), 1% I LA R JE] R 2H 23 5 1
YR AFMZES, N HIEHFRIRM TESH M. Gao
S 15O 2 RURT 96 55 23 1) e 2B 2 e 4 SR
SN LHHT T R FE R, Bt B A AL R R
AR (T2 20T, B e 2 S B 1 PR TG M SR 2 e
NI NTHGEA L. 2. WAH3), T3y
A2 55 58 R R RsE L e ifi A2 R RGE BHTN M2 1
FHSC LTG5 HEAT W B 73 H izt th PO REE i -5 PR IR
JRE2(pyrroline-5-Carboxylate Reductase 2, PYCR2)FIIA
BB A i (alcohol dehydrogenase 1A, ADH1A)TE 85 715
WA A ZR B BE TR R VIR, HAREES %
PEGLthdt—PIUE T IX RN TS 0 E, PYCR2MY
F/K I 5 ADHIARME/K FRIL BoR B E UG,
2.5 PR o 0 o ) I (pancreatic cancer, PC)7E2022
FEGLOBOCANAERIEIE ST I EAH AU TR HE 4
w6l SN A AERAR A 10%7), 202248 [ i 5 &
WA 51100041, FET 51 46700001, 2 Ea ki
B 2 —. SH W E AL, RN
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PET24%-37%AE TR, BT R i AR SRR B
W TG RN A Tk, K2 HUE 2 (80%-85%) FE 12 Wikt
AbTF PR G B BT AL RS PR B0, Ak, Rt R
IR e S, AURSEFARYIG, HSTEA7
R F10%L A, ERA T MES)RYT, BEMEEE
VAT, 69%-75% (1 s & 2 fE 2 R R Ak
ST IR A W KRy T B e, B TR T
RS, I T HIWT R AE bR SR OCE T H
HICAT99 2 i R b Rk — At A T J i g 5 A 12 W A v
JTE R AR B, (6P CI2 W (R S 1k e =Y,
I 75 B0 A A s AT I — IR AL

Ly uZe5500 J5 J 1] P A1 6 A K i s 24 BA 471 11
ML 3 B 15T 4L 2 G A O A I A ) L R R e XU AR
SRR PR R 1 B AR R B AT AR B 1 1-oregenerating
family member 1A, REGIA)FIFAEJE S ATAEE A 1-B
(regenerating family member 1B, REG1B), [ifi J&i il 78
IRBENAGESAIE T IX A R 15 PRI RV FE R R &R,
FIAREGIAFIREG1B & [l - J7 12 W (10 1 g i A4
VbR EY). R —E bR EYS WG IR, WuZs R
FHITRAQAFILC-MS/MS 2 30 Jt fiie A gk Je 8 3 13 = 1)
ZREA, b5 FELIS AR A RKMKHIE (HZ(vitamin
K-dependent protein Z, PROZ)FIHIRI LRI A 152 A4 5K
J A% 77 6b(tumor necrosis factor receptor superfamily member
6b, TNFRSF6B)iEAT41IE, 45 R PROZAITNFRSF6B
e RIS E 2R YIbR B8, B PE 5 C A998k
A N AT RS S BN FHC A1991A2 BT 3. Lins5!
G A I TRAQFIMRM-MS, % 5E561E 1 # I8 2 (I E.
o- R 2R (g () 4 7 RS IR R A AR R R AL
XPUFR R (3 7E e . R AR B e e A A
HAERZESR, XVUFEE A4 A 75 L5 e e f g
REX IR AR A UCIA0.94, 38 KT CA199f10.78; HoKs
VUFf 2 (5 CA 1998k & T AUCHE 51310.99. Radon5 ™!
3 FH = o RS T - SR A s T e A mL R R £
- RIS 18N (RN L JHRIIR S Tl S L ISR
Ji 9% SR % 6 ) PRI A HEAT B AT 22 0 W, BB JSTE
48843 FRIBUFR A FHELTS A 5 IR IE 8 58 B9 A= Wb
B, SR SRR EVE A 281, REGIAFITFF1 ATl
N B (5 A= b RS 2 A T R R s 1) 2
W7, 1A TE X 2 i s AEE FE I AU CTE I ZREE AN
B5AEAE 73 51 90.8910.92; ZEIX 43 T - 11 HIfBR R 3 45 i
S AN N B I ZREEFNSRIEEE AU C /3 531 290.91410.93,
HAB RIS WANE. X LeH A ke 5112 WA s
BT AL T .

JiangZ5 M HE 19 11 ot e 26 2 10 B 28 43 B et
(1990 g I 2 2R3k A T 2 A R 2H 25 40 #. BB IR R
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H AR A, (8 H Cox b KBS ALY A 1 T 5248
YRR EI A HAEH, g 72 EYFR EYINADH
i U1 B RS H L 8(NADH dehydrogenase 1 beta
subcomplex subunit 8, NDUFBS)FI4H fflil #5155 532 IH Ji
RN (cell migration inducing hyaluronidase 2, CEMIP2), ffi
J&i N FHTH C VP 24~ 22 O AN A FFAS P 55 BA F1 vh
fifi it 5% I8 (pancreatic ductal adenocarcinoma, PDCA)
HEMNDUFBSHICEMIP2K A1 i, 3 HHINDUFBSE
FIEFICEMIP2 = 35 1) £ 0 4 B AT 1 e S B
A3, UEW] T NDUFBSFICEMIP2 25 (12 # BT PDCA
BT AT G R I A bR 4. (R D e S
R ITEANDUFBSFICEMIP2, 4375 8041 fitd
AIT a1 BRI AR A R Ay A R A, gk — 2B
H] Y NDUFBSHCEMIP2 F /K- 5 [ R 4R A AL 7 6
JEPEARDS. HTPDCA B4R () F 50 il o0 At/ (1) b ed
JS 3 HL [RIAE) R, 5 5 43 Xof v Je 4 e, ] LA YR A
HIVEH, DRHFRATTAN N 22 A7 AT iR 22 o vh 2 1 AR
FHN. Le Large " F FHEOERIR B DI BIHA 164
PDCA B (A2 73 585 Hh Mg S AR KR o, JFdid LC-
MS/MS/HT 58 62148 B AT B )5 9 1 1€ T A
W, KRR SR @ = 6) 5 MRV G fAis B
2R (0 = 6T LI, KIN28FhEE A 5 TE A RAH
K, HEETHCIEPIABAS H AT IR, 25 H 3% B IR
RS PR R 8 TR B/ 2 A 2R 2 RN B R e 1 R A IR
a-1(XDEEFT BEZPDCATIE A R FIAYIAREY). LB
SN

3 &P

LRI R 2ok ™ 2 il AR A B, B iseTs
2, RIS W RG T n e — e R K R A AT
1. bR SRS R R A USSR
Tl mE. . A, HE AR T
TR GE IR I LR Wb 2 R A e S P R A, 4 2 il
A hR AR N T B A W ERE. BRI
A=A BN 3 B AR, B R PR R S B UARRES
AR T R AR AR A, DR R AT v S A D B 5 ) 2 S ok
PRI R AN i g Pl R AF G 1) R AR 40
RINZGINE A RE 2 55, Bl 2R 1 RS R AR AR T R
J&, NTAT R ZREA bt . R 45 7R 1 0
&, NAEDRREDRITHESRAE THAR SR, Ak
TEARAFHERAC S THTEEE. 5. 480
L R BRI ST YRIT RITUR TR A A
bR, B2 TR T TR GO (A R
i, AR (0 RS LR RORS HE ST O Tk, R H AT
TELEI IR AL AR S AW 2, (B L SR e
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*® 1 EERESFERSECARRIPEEYRSY RN

SR filirepyitl] AR FR EBEY {EF8
Zhao%E"™ BEE ErREvRREE (I e a-2-HS—ZEH. Exalka-2EE0 SHRZWA
B TIBERSE. =R
B\ ELISA
Zheng="" BER TMT. IHC R AESEPENEE. EHHREDA. CRIRRRY2. EShta SHh2
AR EERROVEEN tonsoku&DNAﬁgﬁe HE
Wang5* BEEB TRAQ. _4EWEEIS-SK B ECM1 RS
PRE. WB
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Abstract

Gastric and colorectal cancers are the most common
gastrointestinal malignancies, with high morbidity and
mortality rates. Early diagnosis and accurate staging are
of great significance for formulating reasonable clinical
treatment plans, guiding surgical methods, effectively
carrying out individualized comprehensive treatment, and
estimating prognosis. As representatives of nuclear medicine
based multimodal molecular imaging technologies, positron
emission tomography/computed tomography and positron
emission tomography/magnetic resonance imaging allow
for obtaining the status of lesions throughout the body in one
imaging procedure, and are less likely to miss distant and
neighboring metastatic lesions. It is very important to truly
achieve accurate disease classification and diagnosis, and
develop individualized disease prevention and treatment
plans. The emerging multimodal nuclide tracer molecular
imaging technology has important clinical value in the
diagnosis and treatment of gastric cancer and colorectal
cancer. This article reviews the application and progress of
the two examination methods in the diagnosis and staging of
gastric cancer and colorectal cancer.
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K "*F-F D GRS V35 P 1 21 Sl s Fe b, #F 90 4
IRSUVAH 59 A A B AR B 2 LU, S bR U
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B,

1 BE
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1.1 PET/CT##4 Wit H R K B 2 B A6
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CTxH 1 B s W SCBEK, 151 B 98, B AR
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L B BT A R AUN20.0%, TR ERGGF N
81.1%. Uk4h, By kL. Hifsho| i B R 4 2
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SF-FDGHEEUE LHEAT 20T, &5 5L o B e (4 7
SUVmax 5.3, 1M1= EEN e Mz 1) - AZSUVmax A13.5, 4
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Abstract
Platelets are an important component of blood. In addition

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

to the key role in the process of hemostasis and coagulation,
platelets also have an important role in the occurrence
and development of a variety of tumors. Primary liver
cancer is one of the most common malignant tumors in the
world. Because its development process usually follows
the hepatitis-cirrhosis-liver cancer sequence, it is often
accompanied by platelet changes. Research on platelets and
the development of liver cancer has obtained much new
evidence that activated platelets can promote the occurrence
and development of liver cancer through direct contact or
indirect contact. Therapeutic strategies targeting platelets
have the potential to reduce the occurrence and progression
of tumors. This article summarizes the research on platelets in
liver cancer.
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Group Inc. All rights reserved.
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Abstract

Members of the corticotropin-releasing hormone family

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

and their receptors are widely distributed in central and
peripheral tissues and are involved in the regulation of the
cardiovascular system, metabolism, immune function, and
inflammatory response in the body. Corticotropin-releasing
hormone receptor 2 (CRHR?2), one of specific receptors for
corticotropin releasing factor, attenuates stress-induced
intestinal hypersensitivity, influences intestinal microbial
composition and diversity, has strong anti-inflammatory
capacity, and regulates the proliferation, migration, and
apoptosis of intestinal epithelial cells, and promotes intestinal
mucosal repair. In recent years, studies have shown that
the levels of CRHR?2 in the colon tissue of patients with
inflammatory bowel disease (IBD) are significantly different
from those in normal human intestinal tissue, and it has
been suggested that CRHR2 may be a potential therapeutic
target for IBD. This paper reviews the physiological functions
of CRHR?2 and its clinical relevance to IBD, with the aim
of exploring its specific mechanism of action and potential
clinical application in the treatment of IBD, so as to provide
a basis for the development of more effective therapeutic
means for IBD in the future.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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JE R A K e 7y ey AR BIR R R A
i Z& = AR2(corticotropin-releasing hormone receptor 2,
CRHR2)y A M2 hZ —, & T VAR if i3
0 8 SR . R R I AR A A A R A S AR
AAIRIRAGH K AL A1, F) B R ST VAR M b & g e ad
Yo gh Fe ) Toid A2, AU RIS B R AR R A,
JE K 5 P # 9% (inflammatory bowel disease, IBD) % 4 #%
Z5F 2R #o ) B|CRHR2#9 4% 5 (B H AR I 40
LHEALN L ET, AAINA CRHR2T 32 #4249 1BD
%7 ¥eb. RS AFCRHR2#9 A& 22 o 46 & 3 5 1IBDZ 4]
896 AR R BAT LR, B 23R %X CRHR2ZIBD4 77
WP 8 BLARAE A AU A it JE 09 W6 R RN, ¥k T
K I % HAHIBD & T FRITAARIE.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.

RG] SR MR, AR BB R E B AR R K2,
i RER & BN B S &

FROIREL AR LR R R A A% X R2(corticotropin-
releasing hormone receptor 2, CRHR2)#f 442 B LA & ik
FOR TR —, BV RFRER AT Z5H, Kb
UK 3 & Gdn MERBEAR 099 . A LR AACRHR2 A9 4 32
B AL KR e MAEIK R AT 45E.

STERSBR: S, 188, S5—7%. CRHR2IESIEMIZRIPSATOHE. B
UL\ 74 2024; 32(10): 742-749

URL: https://www.wjgnet.com/1009-3079/full/v32/i10/742.htm

DOI: https://dx.doi.org/10.11569/wcjd.v32.i10.742

0315

JERE M7 (inflammatory bowel disease, IBD)J& —Fi
ARG RS S I i T R AW, 1R T, 2
B REVERAE, DRI, 1875, IR, WHEAE
My FERI, WA, JFAREMHE, Bk, AErh
BUEEL . Ml R, i, EA, ER
Wi £ AR s T . IBDE EAAE 2R A, Bt 1t
2E i S A0 v B B, 35+ LAE R ER E IBD ) R i 5 A0
R R A ST IBDRYRE AR HALE] H A
ANTEA AT, (FBCIOBR 22 IR R BRI E . IR5E. igiE
PRI R U A S T 19 25 8L 45 2 P K 3 L [R] 51 RS IBD I R
AR E. A4 DI ISR IBD R MRS % e i AR i)
PR R —. SRS N, T k-
(hypothalamic-pituitary-adrenal, HPA)4# 5 5, S8 B
IIUMIEE LB B UM R FETUAER (corticotropin-releasing
hormone, CRH), £ H# a1 F T H A5 7 1244, RICRH
A, WATHURLE RIBCIRAS FHPARI DI RE, fillk — &1
SRR, Z5REPUET 9. CIE .
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XU, . CRHR2/EAEMEIDRIPBVIFIE R

T AP B AR E DY, CREZAREFEIR B F AR
Fe RS R0 R %2 AR 1 (corticotropin-releasing hormone
receptor 1, CRHRI)FIE B b Jlf fe Tz B R 32
{A2(corticotropin-releasing hormone receptor 2, CRHR2),
CRHRIEZ 5K/ N7 SRR IE MR, B IETh
REAN JAE S S e HIP Al ()30 55 7 T 3 9 4 i B4
XFEREASY, ST, CRHR2MAFIT) A Sz SIBDZ Ak
IR SE 4 W, A SO CRHR2EIBD (KR 7252 fi

1 CRHR2BVEEF1 D h

CRHZZ A 4 ity 1 BUGE MBIk, 44 oh i)
B AP SR IR 7 R R A, L Cg T RS
P, BB R S 3AN IR X AT g /2 G AR (L BIEC X, Nufifz T
JEEAR, N Ak 6 CRHAZ A4 5 CRH A AH Gk 45
A EEAEAY. CRHZ AT WiFP2E%), CRHRIFICRHR2.
CRHR27E N b 24 =/ME DRI, CRHR 20
CRHR2B. CRHR2y, =% ChiifitJ377 MR LB 7 5 AH
A, EEXHFE TN, o B yIEEINIG S A 34, 61
FI20NZ LR, %FCRHR25 ek ] (1 AH ELAE A %
St CRHR200 3 BAE KMl R0k, JudLRAE T el
MIIRERH. CRHR2BM AT 0L B EIL. B i &
I 1607 R Bk 24 ) b A, S L 2R s AR L, AR
CRHR2BAXAEC AN BE N 557234, CRHR2y
JRIFRTF R, FECRHZE I, JR B2 )i %(UCN1, UCN2
HUCN3)/2 5 CRHEA F7 41 RIS 1 2 JIk. CRHZ 5L
G 5 CRASZ AR A FAE F R RAEH DhRE". UCNTW]
L CRHRIFICRHR2AH45 &, fHUCN2FIUCN3ZCRHR2
(1) R BCAA, PRAEA 1% CRHR2 B AT ik 64 S A 1,

2 CRHR2BVAIEINAE

CRHKIER N BHEME . AT AR S &
FRBER AT CRHRE AR A2 —, 25
WU Z P A= BT RE TR 5.

2.1 G ARGk A dat £209 8% CREHFGANIEYE
Fr NRRZRFF 4 40t Rk S s A Y. A Jn, i
YIRS S5 A ISR, BFEIGRERE . A
T8 g™, wF e &I, UCNT. UCN2FIUCN3H]
PLIE I CRHR2FE A1 15 7T AR 0 70, AT i P2
WAL T 5 R THAEIRAS. AminZE HF 5T & B CRHR 23 [K AR
SR 3k B 5L R DGR DAL (1) Gt TR UGS, AT R BERY
W 1 P 2 38 BAFIHIEUE . Kawka-PaciorkowskaZs 2
FRIMCRHR2TEUEUR E5 41 R T R T4 70 06 P %o R 2
H BA GRS RIS R, £ IRY, CRHR23Z
& FH3Z 34, MCRHR R AR, X EER
22 I CRHR2AE N AT AN 43 i F b e 6 B A .
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22 B5EA4TAHGAT CRHRGA NS TUCNEL
CRHA & s A VE Y. RithmannZ5 ™ W70 BoR, 45
FCRHR2EFEREFUAIGEWS & & IR EICRAE SR &
JiE. NozuZEPRF 97 26 B CRHR2E B F5 i 70 m LA 5E 4
BHIE 3T AR S S 10 B HE M, J LCRAR &S
FEHURITE AR . Oka5mF 827 F 4 0 2 72400 4
AR IICRHR2EE A AR 57 5 B 35 1 & [Rifi§ 45 9%, Alcantara-
AlonsoZ5PYH)F 51 % HICRHR2Z: 5 i35 & Ao S 2L R Al
BT S R SRR K Y IR IA. ChenZE P 50 R B =5
P CRHR2TE #SI T B0 22 R MR & AT vk o
RAFEEAEA. @it DA EIXSIEN], CRHR2Z 5 T MLk
TEEAT NI,

23 B GH4T AR CREM LRS- FOFEE )
SR N TR 2R, 5K %
ITRAFEEYIBR R Y, H B 2 R JCRHRIFEA
SFCRHB| K (¥ £ FE AL A7 A 7 Thi e 3 I A,
CRHR 1 [R5 R C RHR S HUF 0445 F 7T DLBH Sk
SRG /N AR REBAMAR REAT T BRI, A 7T Rt
CRHR2ZE [R5 B4 A B 1 £ 7 S A SR I L B S 386 56 11
FEIEFEAT N, Valdez®5 P W AL R, UCN3(RF 145 &
CRHR2)7E S5 (IR BRI H R A S 1 £ FEFEAT vk
b PUEAFYEFR W, CRHR2ZETSEEAT iR 7 R A
RAEH.

24 K50 0% AT CRHRLE LY 4 5 fik
RGN 225, CRHR2ZEIHL AR (0 I A8 s Al
TEMENL VR B & M A TR T 0 ) 2858 (R T TE 1R T
HE 5P MoriZ O 7t 2 B CRHR2AE HLAAEWS 1823, 5
IR IRAT 1=, X 8 5 e 175 2 IR O D) e Pk 2
AR EH. Bale ' 71 45 5 o, CRHR2 AT LAE i i
PV LT F) A/ P B2 A K TR AT T 4 o P L
MBS TEAN BN R A, 1X 2egh R I CRHR27E 1 75
O RGFEATTTHRA —EER.

2.5 K52 47 h il ik e 2E I RCAZ I
SECRHIEF 2 —%. ZBEABAR I P 527 21 e 12 R
YIRS —R 2R, B R R CRHEFUCNI
JEITCRHR VRG-S 2RI IR, TTUCN2ATUCN3
TR CRAR2AN I T 2 BRAR G KR OV T A A Th BE,
AFRER . I FICIZ. Hafenbreide 2 WF 52t 3N,
CRHR2[JHIE 2R 5id 2. Th s & I L3 & A -
JULER 2 P 4B 2R AR e 1, AT SR 1535 (R 2 Shise.
2.6 A5 K E ROm it A2 699RF CRHZ s b, a7
USRS B S 2R BT, TERLAA R 5 SR AR e B
YEF. 2 I0zhA 25 A PRI 7 R Y CRHS 5L
P2 Fh JORE L, WA FEPE ST 98 . Se ik B 5 s
PR AT AR X A 28 . seab e | B e Ve R . TR
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MR R B FHIIE R RGBT R B
PHEE g 95 . AR FUIRAR K 5. CRHRIBEIESE A2 %
™. CRHR2IUMEIE S 5 3 2 AE A . ImZ5EE 5t
7, CRHR2J DA e 14 /1N BRI 1 98 0 07 AR 4L/ B A
RN, HAECRHR2FEHUFALIE /N B - 15 2 [ AL 1Y)
Z5 L. Kubat5P Wt o, R rEIR AR A58 HCRHR2
HE DR R 0 /08 B2 00 O U 400 i 48 i RER B
Mo ffatt“5 STRE 7t B, CRHR2AESIE 40 A 410
Hi1E . Tsatsanis% ™ W 70 W], CRHR2AJ LU #I ]
WA L H R PR AE Rl -0 tumor necrosis factor alpha,
TNF-o) IREFBCR AT 285 )M, LA FIEHE R B, CRHR2
Z5TIHUAZ RG0S RN IR,

2.7 A 5HPA 493 Y SmaginZE Vi 5t &, THCRHR2
AR R CRHMUCNYS S IHPARELS. Coste
SN 7T B ORCRHR2E M bk /N BRI AR 5 AR
JRE R R IAZ 1, HLAE NS 9044 52 J5 il 7K1
3R TH e, FWICRHR2Z: SHPASH K SRBHANAERFI B, it
HPASIR S N AS R 5 20 RE. Deng5 W 7L [RIFER I,
CRHR2FEER 2> FENUAHPAR . HPARL L
P53 ZR BRI EE L G, S R (KPR ORI S L, 2
SHUAZ R A BT RER RS, BRI, LM, TH
e RGN PR HEAT ALK RE R AT
FAITHAESE, BT CRHR2BEHS FEMTHA P D REBILE
FTREXTHUAI BRI BRI, REEATAE S THAESE
MUBE T THIAZAE TR, XA ek — B T .

3 CRHR25IBD

B i e 2 R IR e A A 2 B 2 —, CRHfE S
WARAE I A R H AR A ok 2 1 AIE R
IRPPOSICRHSIBDZ (A7 (E B AN 4 I R, T 1T RE
Z 5 R HLEL IR SRS EoR, IBDEH HE
JEEHHCRHR1 14, CRHR2 R 1. CRHR2A] figiliid DL R g
FEGEIBD IS 2, (et i FiE A

3.1 CRHR2AEIAY Bk A T o9 B il Bt Amiz 2) )
At 3R A SR R 2 VR 2 A 2% B I Th R AR S
SARIEE AN, ELFETH A TE T R RE S 2 i
BENThEE RIEI SR 2O, A2 1B DI S
FRINEZ M CRAFSZ AR AL DR N
TR T, A 5180 2 RE (LR IB D)
A3 W SEIGUE I 7 REAME R S CR AT B 5 855
iz sh, Je0eit i 40 i R RS, 15 B iz shThhe
J5 T, WE R, CRHR2EH S 55 /1% S 10 B HE
IR, (A IR N RO BE A C RH R 236 428 14 475 7571 BEL BT
FA, AT R ITCPICRHR S R S 801 £ FE AR 4T
N GGINRETCHE. KRS S P IR i 8o ok, [
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I CRHR1IE FEPEFE U7 7] Y B Bk iX L5248, Nozu
LI SR IR, PR IR R R 2R LS R RE S R CRH
53 10 A AR BSOS R A, AL X P
VL BE S CRHR2FEHUFIFTIN 4. Million5 ™58 K I,
CRHR2IE P Eh 71 UCN2 A 5 AR I S 801 4 I
I, AELXIX ARG BE U B CRHR2FE FUAI T . 454
TRAEHE, FENLAA SN AT 250 A IR e RS B f S,
CRHR2 7] fg AR 5 CRHR AR S [ AEHAE F, RERE 0635 B
BB I iE U, AR IR, T W iE s
HThiE, ZAIBDRIEALEIER.

3.2 CRHR2 7T MeAK K o B K -F IBDAEE 1 A 40
f2-6(interleukin- 6, IL-6). FI4HJ{f /) 2-1p(interleukin-
1B, IL-1B). TNF-o55 SAE K1~ B BT, HIX 8 58E K]
TSP I B AW B e, CREEA HE )
A AE ™. AgelakiZ ™ [FIRE R IMCRHAEY 3 A5 2 W%
SHIRIER T UITNF-a. IL-1B. IL-6f(1772E, MICRHRI
FEPURITIAL B B g ST S8, 2 JICRHR 1547071 AT 417
il R HE R =4, MCRHRIAG e & /EM. A% FCRHRI
FIE RAEFH, A 0T 7RIS, CRHR2IE R b/ R A
FHERR R EM(dextran sulphate sodium, DSS)i%5 5 (K IBD#
R G S ML A 2 /I8 BRI K2 I . Rodriguez 25 HfF
FUP R E, CRHR2 mRNARFRIA & 5 R IER FIL-6
K2 7K. Hoffman25 @it 44 DSSI% 5 I IBDAL A
NERIESCRHR2FEGH S, KILAFER FIL-6. TNF-o
BN, FE SRS E N E. GongZZ W Ft B IGAE TiX
—2h5ie, HF HAZSEE0IE R4S T CRHR2IE FEME 077
UCN2ENT 5 BEF# DS Si75- S (I IB DA B /)N il 25 fizy 2 21
IL-6. TNF-ofl SRR 117K, Yk i 28 0E [
. X bt BISHOR CRHR2AEMFRIBD A SER 17K F,
HAT 5CRHRE 2 RN AH I Pt 2 A F.

3.3 CRHR2 TR i B BF I8 A= (i e )% R 40
MILRGR, TEE TR R B MRA AT SR A
A5y TS B AR Y. M s R Y e R ]
D 3o G2 2 e P A ELAE R BORCAR = 15 9 E 2
WA 7k, SEUE ™. IBDE R S g Rk 2 1A
{14 P 8 T T AL R 22 A3 1 T A7 A B AN TR, i
TR PR AL RN 22 REPE IR 2038 R IB DR AR R Je 1) L B2 A
2 WangZ 56 T4 E CRHZS 242 75 6 IBDAS AR /N ER,
JiE B AL SR (I 7 R BB DAY /N B T T AR
YIZ R T IER XA, 44 FCRAGHE— P INE 77X
PO BERaSs,  ELGIE A S5 250 B 23 . CRHR TR
CRHR2{ENCRHIIPFRSZAA, W RELE Y i B 77 1
EEAFER. A7 ER, CRHR 12 @i 4R 5 g
ERE BRI A FIES. A TR T RN
BB S0 T P T AT, 30 S BE A [ T4 A, § 3
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XU, . CRHR2/EAEMEIDRIPBVIFIE R

Tt 255002 PO AR A PT84 INC R HR2 [ S8
1), IXLEIF 5 7% B, CRHR2 BES 5210 1 b B I AN 2
FEPE, 106 B IBDE %8 i e JE % B2 /EH.

3.4 CRHR2AE A & il b B 2 a8 iy b R it 4
[FIAH ELAE FH TR BOBRIR, 5 M B e e F i T R B 1 )
KPR GBS G50, R T HRAR SR A5 1) e K AN B
B, i b B R R AR R ER 2 o B 7 A 67 T
S, AR AR N A2, TR 2 o 51k
Ji % FEPY. IBD B 715 AN FIFE BE 1K fis - 1 o o
ThREMIIR. R Nes 38U bR R D se iR, &
FBDE B Wi BB, CRHME A K 1 R o<
BN —, RIS i S I, kA 4 0
RJE. AR RTT, g b4 h CRHR2 % LA
B0 R AR 1) 5 B B R i 2 W 5 3 b o
IHRERERS. WangZ5 B 50 R B3%DS S5 5 I IBD A
/INBRUBA R b R 4 i H e UL 28 B R ) IR A Ak A, b
JACRHS 2 faidt— 534 hn 1 #% IR fb A, LiskP it ot
R, CRHR12> FEU i g 18 i, AR 718 B b 1)
At MCRHR2AE BSOS 7 1E T4, (2t ERIEE, &
H i R ThRs. SunZE SR R IR, BE K 4H A E )
IM25-1ReeAie it i1 B Fei (12 &, AR AL d i
B FIHCRHRL. _EiMCRHR2M ARSI, Gong
S AR R IS TIBDAS AL/ B U CN2 (e 5 P 45
A CRHR2)J5 W] LA /N U3 b s s 5, ek >4
JJE T, 126 T CRHR2FF MRS PURNE S 5 2 E /N R
Jior R AR PR T, DA 25 SR $ERCRAR2 i RETE4ERE
SEREIVWIE b 5 5 i T e T e 21 E AR .

3.5 CRHR2A 5 iR 4s & Ao dp AR 47 4 IBDEE KA
JE ATV (1 UG i - AR, £ e AR R s 52
WATBD £ 5 IR L, A s ey sl O pg bk
J 772 FE RE RN ) S R 1™, CRH B L2 A L
RS FEEAN T, SRS E,. IS
AR DB R, w7 R ICRHRI S Uil e A 4k
BELIT £ EE AR REAT S, L2 IR R BICRHR I 7E g ik
FEREAIIARAT 2y 7 TR A B4 F P>, 4R, Kishimoto
L0V 5 rp L 5% 3 FH AT CRHR 1S [R5 10 /N B
CRHR2JE [RIR [ /) BRE SIE6 w22 T HH B 6 1 e £
FEAT M. Todorovic 5! M friiiF 7t it W 52 B CRHR 23 [ it
Fea /0N BRU7E 5 e i A A Ak B A8 b PR VRIS A AT B
SR X LR R, CRHR2Z: 5HiEE FEFIIARAT A,
i 5 CRHR UH S 5 2847 115 T RE.

4 5%
CRHE 2 157 7 G NEXT LR 1 L0 R 2
A%, CRHFICRHAFAI KA  T— A T 2L
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HARL, om 7T 24T, O, AR, SOER %
PEThRE. HATCRHAICRHRIEPUFLE B4 SL 56 AN PR
R Oz T, CRHFEHUHICRE 9-413E B ] DLk
S LTS 5 1 KRR P P f 38t . YE B SE G
1, CRHRIFEPUFINBI 359650403545 i i 12 ThRE, THRRMN.
TSR B PRI B R, — I R AR B
TE P BITUATT ORI R B8 3R B, TE AN 5 35 S 2R s AR
PECRHT- Tl {2 B I JU 2 Jo T8 3 R 2 Joi e A P P
TEBL T, CRHRIFEHUFIR 121919 7] 4 R4 FR AN AN AL &
PRI EARCRHR2FS G BN 77U 7E e PR 5256 H i
FMRTCRHR 1/, HAEIBD M A S gm o, AR
CRHR2IPIE AT LAz R FE AN ARG 45, S2 0 N I UK
Y, AT B Mg s, oot b L RO 2 R, (R
M T] AREAR S RE R, 540 - B 200 b P 34 G AN i AR,
TR S, FAEIBD A (IR 78RN FH AT 542 7
AER, AR I FOR E— DR ZE CRHR27EIBDIR YT H
[ ELRAE FIALI FNVEAE G R L AN B, [RIE, Bl )
IBD AL IR NERAE, B8 2 Q18T 1R TT T Bol A
TR, AIBD &1 K 5 A BRI T T .
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Abstract

BACKGROUND

Acute upper gastrointestinal hemorrhage (AUGIB) is a
critical illness with a high incidence rate and mortality

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

rate. The performance of a single serological indicator for
predicting the disease outcome of AUGIB is not satisfactory.

Alm
To evaluate the predictive value of a non-invasive sero-
logical model for disease outcomes in patients with AUGIB.

METHODS

A total of 213 patients with AUGIB admitted to our hospital
from January 2021 to October 2023 were selected as the
research subjects. According to the survival status within 30
d as the criterion for disease outcome, they were divided into
a survival group and a death group. The general data, blood
urea nitrogen/ creatinine (BUN/Cr), S100 calcium binding
protein A12 (S100A12), monocyte chemoattractant protein-1
(MCP-1), platelet count, red blood cell distribution width,
international normalized ratio (INR), and hemoglobin (Hb)
were compared between the two groups. Logistic regression
analysis was performed to analyze the influencing factors of
disease outcome in AUGIB, and a non-invasive serological
model was established. Receiver operating characteristic
curve analysis was performed to assess the predictive efficacy
of the non-invasive serological model for disease outcome in
AUGIB patients, and external validation was then conducted.

RESULTS

Compared with those of the survival group, the Glasgow-
Blatchford score (GBS), the rebleeding rate within 7 d, the
Helicobacter pylori (H. pylori) infection rate, MCP-1, S1I00A12,
BUN/Cr, and INR were significantly higher in the death
group (P < 0.05). The collinearity diagnosis showed that GBS,
H. pylori infection, 7-d rebleeding, and Hb had low tolerance
among the seven variables, and the variance inflation factor
was close to the upper limit, so exclusion was performed.
Logistic regression analysis showed that MCP-1, S100A12,
BUN/Cr, and INR were all high risk factors for death in
AUGIB patients (P < 0.05). The non-invasive serological
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model was more effective in predicting AUGIB death than
serum MCP-1, S100A12, BUN/Cr, or INR alone. Cross-
validation results showed that the prediction results of the
non-invasive serological model in 50 AUGIB patients were
consistent with the actual results, and the prediction accuracy
of the model was 89.28%.

CONCLUSION

S100A12, BUN/Cr, INR, and MCP-1 are all independent
risk factors for death in AUGIB patients. The noninvasive
serological model established on this basis has good
predictive efficacy, which is helpful to guide clinical decision-
making and improve the outcome of the disease.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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2.k b7 ALiE B e (acute upper gastrointestinal hemo-
rrhage AUGIB)/% & & & 5, Z IR R R IRILFEE S

F, #— i FIRAATUMAUGIBR & )2 30 R R

849
R AT ) i F AR AT AUGIB & % 7k 9% 282 64 Fm)
AR

Fi%E

#I2021-01/2023-104& B 6 692134 AUGIB &
VEA B AT %, HAE30 AR A AR IUAE A sk R EE)2 H]
TARE, S A B AT A, iR — A5 ToA
A F fkF RJILEF(blood urea nitrogen/creatinine, BUN/
Cr). S10045 44 G A12(S100A12). 45 m Ao As
A& & 1(monocyte chemoattractant protein-1, MCP-
1), f it 4. oo 5EE. BIRAcEL
YeAA (international normalized ratio, INR). f24r%% &
(hemoglobin, Hb), & il Logistic™= )3 7 ﬁé}‘ﬁ AUGIB%
TRERAF AR &, B R e FAEA, Sh) K E
TARHAE W 2% B vh 4 F @ AR AT A —3@71‘3'2&?5
MAUGIB % 4 & Ja 5 )2 2058, S AT IM3R IR,

ZR
()5 A Aarix, st 20 Glasgow-Blatchford & 3% 25~
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AR BB MEE HERE PSRN E
(glasgow blatchford score, GBS)%7 d R F & & ¢
I 324 1 (Helicobacter pylori, H. pylorr)2 %< % . MCP-
1. SI00A12. BUN/Cr. INRE: % (P<0.05); (2)3: 2 bt
B Rw, IANE 2 VGBS, H pylorid . 7 dAHF
dan . Hb#g 5 & EA0, 7 ZWIKR T4:8 T R
18, # B e 4L 22; (3)Logistic® )2 5 42 2., MCP-1.
S100A12. BUN/Cr. INR¥ZAUGIBE# L3 &
H % (P<0.05); (4) 4] & FAER M AUGIB & 4 5t
TR T 27 MCP-1. S100A12. BUN/Cr. INR#
— TR R AL (5)R XL IiEsE R 2 &, 506 AUGIB®E %
T dn i AR TN 45 RAF A S FReE R, BERL TR
74 % 4 89.28%.

Zit

S100A12. BUN/Cr. INR. MCP-1¥4,2AUGIB% %
T ISR A, Eﬁb%ﬁﬁiéiiﬁr A ih AR A

A RAFTRM R A, A B T 3606 Bk R, ik i
#%)3.
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03I
S W AGIE H I (acute upper gastrointestinal hemorrhage,
AUGIB)J& SaHIE, InK 5 HLBIN15%-20%, FET-%
N2%-15%, HEFTIIIAUGIBE# TS, HARAAALIA
TR I 7T BT AED™ . Glasgow-Blatchford H If 34
(glasgow blatchford score, GBS) &= AUGIBTI i A %%
TR, B AN Z, LR RN, B
A7 — 52 JR BRAER. Tof) M3 2 A Y A2 vh M3 AR bs )
HAETE R TINAAL, A LT — i be &4, Bk
watkE. oRl. ATE SRRSO, 2RI &
FY, JREE/NEF(blood urea nitrogen/creatinine, BUN/
Cr)T?LM%Fé h-48 hN B TR, ZRAUGIBEH AR
SERFAST IR R S1008545 4 8 FAA12(S100A12) & 2
PR, ARl T RIE RN S 5T R G, H R
A TG AN . Bk 28 (9 1 (monocyte
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chemoattractant protein-1, MCP-1)J& 4k & 1 ¢ YEIK 7, LA
PRI 9T S H LEAS 1t B I A L8 A D, I AR A AT
RIVFAE LI A0IE H 1 A7 AR R0, (EAH S T T,
AR FEEET IR 3 2 AR AR L TG BIREAY, 4B X
AUGIB S I A Tl ks, DU A IG PR 2% $2 i
SREUFIa T, $ M A AR 2R SR R AR, S5 R F.

1 #RRSE

1.1 A 146H72021-01/2023-10F B SR 19213 BIAUGIB
BN G, INBRUE: FF - AUGIBIZWibrE™, 454
IGARERI. BB UESE; B KB AR 258 [F e 1.
HEBRARTEE: J5R MR M R G (T A« 2L 40
PR ML IREIR); IARIFERS; R PR B A BE RT3
mofE M MIATT; BRI EURSHREAS, QISR RHA
FTEIAUGIB. 514611, Z6711; 4:4520-80(68.16+3.34)
%5 SRR 10401 5 15297, 961 2uig ik 48, 134 AT
b KRR AR BAC TR R %

1.2 ik

1.2.1 —f 7 R B 6l — ORI SR
W AR SR (body mass index, BMI). 24 hil}Ifi .
GIEE 7 AN MAESL . WA TS B (Helicobacter
pylori, H. pylori)/EJ G50 I IRZIYIZEN ¥, GBS
PRAED: SRR, OB FEIR. DRIRERYERE, 5532347,
MG =6t e, <65r NAKSE. A pylorii&jLH)
SERRIEEN Y B 13 TR 140 IR I A A B . B i
FRAE!: 24 hJE FEUCH B R 5 R JEAH G (13T I ifiL A
HE ) [M.2T 2 F (hemoglobin, Hb)iK & N [4% =20 g/L.

1.2.2 f i darten i ABik DGR, B4 mLAHH
IR, PA2500 r/minid B B 0215 min, J3 25 L, KR
PRAFAFI. IR H 22 T B2 (b9 78 Sl A B 23w )il
JES100A12. MCP-1; FEERCRIBILE A MIHARA IR 2
H)IEHD; 4 B S MR T A AR B AR
PR A]PUS-2018G)IZE IfiL/Mi T (platelet, PLT). £1.4H
H4341i 5  (red blood cell distribution width, RDW)+
bR #ELL LU 1E (international normalized ratio, INR); 4= H 2]
AR TS (P2 DLJR 540) 72 JR 25 & (blood urea nitrogen,
BUN). WL (creatinine, Cr), 115 BUN/Cr.

1.2.3 Rym#EaPUEAT A E OB IRRIFIE30 dN I
FEAMTAETE, H 1t 7y BT A A7 4.

Boit 2 AL S SPSS 26. 0% A B M, 11
BERMIR A IEZS 73 A1 A7 22 55 PR H (mean £ SD) £ R,
21 1) L3R FH O RE AR 06, THECEE R R L A 56,
K HLogisticlal V375 & 73 #r g ma K 2%, R H 5238 AR
REAIE i 28 (receiver operating characteristic, ROC) & [ £k
N #(area under curve, AUC)Z T TR BE. #5607k
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HEa = 0.05.

2 B8

2.1 228 —FE A FET-AGBSITAr 27 AN B LR . H
pyloriBEGLZ L m T HEAF A (P<0.05); 240 AF#E
BMI. 24 hihlfi &, JFRER . &IF5m. BE. X
W, PRI ZE R IG5 X WKL

2.2 228 ik 3547 SETZZAMCP-1. S100A12. BUN/
Cr. INRETALA, HUK TAA74H(P<0.05); 24HPLT.
RDW L 2 R T Gi it 247 . W2R2.

2.3 AUGIBE F AR EHa R & ()EILEHE Sk
AR, TN ENGBSYESY . H pylorii&de. 7 AN H
Il HbMIZ HFERUN, 77 Z KR FHaE T ERRAE, N
T G LM RS I SR, MU R AL . WAR3; (2)
PIAUGIB#E & R BILT N EGE = 1, 17 = 0), HLkit
W R B R A EE 99 N\ Logisticlal 77 1%, 45 5 R0
MCP-1. S100A12. BUN/Cr. INR¥J/ZAUGIBEHET:
IR F(P<0.05). .34,

2.4 RA fo ik AR AR AUGIBE & %% 5% 5503 14
B ILIEMCP-1. S1I00A12. BUN/Cr. INR#FTLogistic
ZIEIALE, IR T AL 2 L o git(P) A AT B AR
Logit(P) = 1.287+MCP-1x1.502+S100A12%1.305+BUN/
Crx1.102+INRX 1.122, FREUC A M5 ZE AT T AUGIB
BEILTIAUC: 0.936, 95%CI: 0.894-0.956, MUK
88.10%, Hi 5 E H85.96%, B WAL T MiEMCP-1.
S100A12. BUN/Cr. INREE—TRIIZLRE. WARSFIEL.
2.5 Rl i S AEA G AT 95 M IR E 1EHN2023-11/2024-
01 XXFEUWAE 15651 AUGIB 2 HEAT T 61 L i Ak A
ISAUE, 38%1 5, 184 4z; £E0422-80(67.55+5.17)%; 11513E
T2, 45IAAF. S XSRS R, S0FIAUGIBE T
MFH ARSI G5 A& LR e IR, AR
89.28%. W.76.

3 171E

AUGIBHZ =, TR, 5 AR 2k B i, %
Sy 51 R M EAR, B AT, PR RS AE TS vPAL A2 A
AGIETT A% HIAUGIBY G 70 i 5 Z3A 45, GBS
F G E P AME R A I AUGIB T V05 T A, (HHE
FANBERIL. R A, RSN R, B Bk
AP b % A BT E IR, SRR BT
MFEAR R AF1 4y Y,

AT LT S A R A B R A . PR
BN N T2 22400, DU R4k PG R
JE %, RSB AOR", {2 B ATE X AUGIB UG %
VA B TG A L7 2 A R T R R 1 o 48— 5E 1. S100A12
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&1 24B—MRFRIEERImean £ SD, 7(%)]

=] TR = 42) 413480 =171) ' PIE
S/ 28/14 118/53 0.086 0.770
FH(2) 69.03 +3.41 67.95+4.33 1.505 0.134
BMI(kg/m?) 22.23+1.08 21.91+1.35 1.427 0.155
24 hiBIME(mL) 626.63+112.24 603.13+100.17 1.330 0.185
GBSID) 9.15 + 1.67 7.06+1.14 9.628 <0.001
[REER 0.473 0.789
BR% 22(52.38) 82(47.95)

RIEMBK 17(40.48) 79(46.20)

FFEEL 3(7.14) 10(5.85)

SHER

ESIINES 14(33.33) 56(32.75) 0.005 0.942
FEPRR 16(38.10) 54(31.58) 0.648 0.421
IR 4(9.52) 13(7.60) 0.008 0.925
7 AR 8(19.05) 4(2.34) 14.706 <0.001
IRXASE 17(40.48) 61(35.67) 0.335 0.562
H. pylorifhZy 22(52.38) 53(30.99) 6.761 0.010
POESP 9(21.43) 33(19.30) 0.097 0.756
DRz

T AR 12(28.57) 44(25.73) 0.140 0.708
FEIERA 4(9.52) 20(11.70) 0.018 0.900

BMI: R85 GBS Glasgow-Blatchford BIMES; H. pylor: WAl NRFEATE.

+® 2 24AMESHEMREEER (mean + SD)

43 MCP-T(pg/mL)  S100A12(ng/mL) BUN/Cr PLT(x 10°/L) Hb(g/L) RDW(%) INR
TOC4H(n = 42) 135.56+14.88 20.04+5.28 130.32+26.24 89.92+889 7578+812  16.17+2.86  1.58+0.47
475400 = 171)  95.91+12.24 15.15+450 84.84=15.66 91.04+10.15 80.65+7.78 15.36+3.28  1.12+0.33
¢ 17.993 6.091 14.508 0.656 3.604 1.468 7.389
PlE <0.001 <0.001 <0.001 0.513 <0.001 0.143 <0.001

BUN/Cr: [RZ=E/HET; S100A12: S100{555EBEA12; MCP-1: BZZAIRENEDS; INR: EFRREEUE; PLT: MIWRITEL Hb: M4 ES; RDW:
TR MEE.

xR 3 HAUHDHER

BLE “®E BRE PERMKRES
GBS 1 0.568 11.234

H. pylori{Zy 2 0.411 10.687

7 dAREBHN 3 0.432 12.749
MCP-1 4 0.844 1.021
BUN/Cr 5 0.712 1.356

Hb 6 0.365 1.240
INR 7 0.803 1.779
S100A12 8 0.903 1.351

BUN/Cr: [REE/HNET; S100A12: S100£55528EE8A12; MCP-1: BZBiEEES; INR: BfrtnERHE; Hb: MI41&8; GBSIE/: Glasgow—
Blatchford BINED; H. pylor: WA JIRFEATE.
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® 4 AUGBEZFEREEARINEER

Sk MHE B SE. Wald PE OR - 2% =
MCP-1 SONE 1.502 0.346 18.834 <0.001 4.489 1.642 12.271
S100A12 SOE 1.305 0.298 19.170 <0.001 3.687 1.345 10.106
BUN/Cr SONE 1.102 0.321 11.776 <0.001 3.009 1.127 8.033
INR SOHE 1.122 0.271 17.146 <0.001 3.071 1.113 8.476
BN - 1.287 0.367 12.298 <0.001 3.622 1.205 10.887
BUN/Cr: [RES/IEF; ST00A12: S1005555EB8A12; MCP-1: BIZ4HRBES; INR: EIRRELHE.
x5 FOIMEFEEFNAUGBEE R IFME
=] AUC 95%Cl BRRE Si=d PE
MCP-1 0.807 0.748-0.858 88.20% 61.40% <0.001
BUN/Cr 0.821 0.763-0.870 83.00% 71.93% <0.001
S100A12 0.788 0.727-0.841 88.55% 63.16% <0.001
INR 0.759 0.696-0.815 71.43% 70.18% <0.001
ToOlDEZER 0.936 0.894-0.956 88.10% 85.96% <0.001

AUGIB: Rt BN, AUC: B34 NERR; MCP-1: SRZBIRE(CES; BUN/Cr: IREZ/HET; S100A12: S100§5455EBA12; INR: EFRREN
EUiE.

R 6 FLAIMESREAIGYRIIEIEIIE (%)

~ ToelMESHER .
EPRER e e it TR
L 9 4 13 69.23
£=5 2 41 43 95.35
it 11 45 56 89.28

FES1005E AZ R, WHELAE T, HATHAONRT % MCP-13RIA#E1E190.5 pg/mLif Wik M7 B &I A -
FES T, M FRIEN TR, MR SIESIR RN, IER  EATE AT etk ik, 28 2R3, MCP-1/27H1k
. PSS T HGE, mS100A128 Stk iker MR R I AIE M A AT R R 3, (HILR A AL
HIEBRFHFPCING HHME R L mEE R, NAUCK TS TRINALRE M ANF . A 7O B HEAT BRI PR 18 53
0.768. iR ZEFEE T E e , SbEAEER Ik d gk tE L M, RIUET-ALITEMCP-1%3E = T A4 4, HsMCP-1
T8 H IR 5 S100A 12 A YR B FEE 2 IEAHDE, T RAUGIBEFJET AL HIE T 3 7] fg5 mMCP-11
WHRIE A HAERRIERR. EE =T, BH0AN RIVEAGERIE R 2O RS, 3 RB5 AR, 1515
AUGIBAET- A A7 38 MIES100A 123X G 0L, KIHT KM TIESNAA L, IR Sbr A S %5 U1 M CP-15
HIMIESI00A12FIE B T3, MG HR G &, & 2780, O RICE BB TS I, PRIt R B B3
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ST, EEEID, AT .
W B: IR TLIIRE, No. 2020-32. Abstract
P e _ BACKGROUND
%ﬁ%ﬁ AIARS NSRBI SRR, £T6E Upper gastrointestinal cancer, including gastric cancer and

esophageal cancer, is a group of common digestive system

BHAEE: £T05, EEEID, 312400, T BN =T EBER cancers worldwide. Although the diagnostic efficiency for
6665, RNHARERGICIAZNBEE—ERRMNDRIELAR.

Jushan202407@163.com esophageal cancer and gastric cancer has improved in recent

years, more than 80% of patients are in the moderate and

Emt 2024-08-06 advanced stages when they seek medical treatment, with
g iggj:gg:gé 5-year survival rates of 30.30% and 35.10%, respectively. The
Eﬁlﬂﬁé@: 2024-10-28 5-year survival rate of esophageal cancer in urban areas is

significantly lower than that in rural areas.

Application of classification tree AlM

to construct a predictive model To construct a predictive model for screening compliance
for screening compliance among among populations at high risk for early cancer in the upper
populations at high risk for early digestive tract using classification trees.

cancer in the upper digestive tract METHODS

A total of 800 farmers at high risk for early upper gastro-
intestinal cancer recruited in Shengzhou City from February

] ] to August 2023 were selected. The compliance with follow-
erelo, Shengshou Beoples Hospial (Shengshou Branch of he 1P And screening results were stafistically analyzed. Logisti
First Affiliated Hospital of Zhejiang University), Shengzhou 312400, ~ regression and classification tree model were used to analyze
Zhejiang Province, China the influencing factors of screening compliance in farmers at

Shan Yu, Ling Xing, Yu-Han Ren

Supported by: Shengzhou Science and Technology Project, No. high n‘?k for early up.pe.r gastromtestma.l cancer, and receiver

2020-32. operating characteristic curve analysis was performed to
evaluate the prediction efficiency of the model.
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of the First Affiliated Hospital of Zhejiang University), No. 666 Dangui RESULTS

Road, Sanjiang Street, Shengzhou 312400, Zhejiang Province, Among the 800 patients, 463 (57.88%) underwent endoscopic
China. yushan202407@163.com screening. Chronic superficial gastritis (61.12%) accounted for
Received: 2024-08-06 the highest proportion, followed by colorectal polyps (15.98%).
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the compliance group and non-compliance group in age,
education, family monthly income, drinking history, family
history of cancer, intention of physical examination, fear of
endoscopy, reluctance to screen for being asymptomatic,
awareness of cancer prevention and treatment, and health
literacy (P < 0.05). Logistic regression analysis showed that
factors such as family monthly income, history of alcohol
consumption, willingness to undergo health checkups,
awareness of cancer prevention and control, health literacy,
fear of endoscopy, and unwillingness to screen for being
asymptomatic were factors affecting the compliance of
farmers at high risk for screening for early cancer in the
upper digestive tract (P < 0.05). The classification tree results
showed that willingness to undergo health check-ups, fear
of endoscopy, unwillingness to screen for asymptomatic
conditions, awareness of cancer prevention and control,
and having health literacy were factors influencing the
compliance of high-risk farmers with screening for early
cancer in the upper digestive tract. The area under the curve
of the classification tree model was smaller than that of the
logistic regression model, suggesting that the fitting effect of
the classification tree model was better.

CONCLUSION

The willingness to undergo health check-ups, fear of
endoscopy, unwillingness to screen for asymptomatic
conditions, awareness of cancer prevention and control, and
having a high level of health literacy are factors that influence
the compliance of high-risk farmers with screening for early
cancer in the upper digestive tract. The classification tree
model constructed based on these factors has good predictive
performance.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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FENHL JERE TRIHAT R B A5 P 2. A R TR N A I
TR AR AN B S (221528 57) A IE T ST N
(1682253) e FEAFL RE(12051657), R IR 045 A AL
5038 & H 6677, PHT5XT RILPRF511E 2 5780% S LA |, 1
NEAERER R
1.2.2 LAl F05 & A A 2 ()& HE (R
=153, FFEE104E L B); ()& H G (AR50 mL,
FREL104E 0L b); Q) Bk, HEEY); G)EEHE
A WS B, (5)FKIRAFAE H AL TE e 52 (6)1EAT 1
T (DR R, Q)EA B R. 18
MK BRI SBREEIR; (9)FF MR HE; (10)0X 1 38
5 (1) B IR B J5 B8 58 T 9% 00, 7T 2RI
ERRIFE. ERiRE. LA LLE(D)-(OHIERIES)-(11)
FE— TR A s AR, Ui B A A
1.3 4] AT N RS g — 85, 17
BN MIEREIT G — A TEARE I, SR 2
TG, AW FOEHE PR AT T, S AR RN
TSR, HN 55 5 BEA LN 20%-40% K 25, #fi & o
WRJE, A8 HHEICHE Hh % 01 PR IR A, ORAE S B
S A SRR, B B e B
1.4 LEFRAR ()b b3 A TE S s e A BRI 2 ik
P (2) RV A TE Rl e R RN BB 45 55 (3)EbE
T R v AR B AR AR IR PR TR (4)2K
Logisticlal S5 BRAL 3B 4k R HVHA03E e = e
N AEARMPERIFE A R (S)X ELarHr 2 iy 5
Logistic[H] =524 (1) U 2 e

St EAIE S E R AESPSS 24.07 M,
TR An (%), R A3 B Ey *f 5, 552
GBI BRRR 50 K bV A TE R e e A R A
WRME S BAE AR AS &, K 5D 3= i o = AR
BIENBAR, WHER . BIERRE . %%
HIVR 4% R 2 )5 12E4T Logistic [ 5 20 #; K F SPSSH A4 #4)
AN SRR, T AN [R) 500 R 2R 1R 5 4y 2T A
07 34 7 5 0 MM R S R IR 2R, 43 W S T 81 3% ] F A L
KR, WIIBTRCR TS BY T3, 3 280000 B AR K
T 45 3 1) 38 2 PE /K Yoo merge = 0.05. o split = 0.05; 22
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&1 AREHELER

MBEER AZ AR EL(%)
IBIMERTRIEE S 294 63.50
=ha) 63 13.61
I2MEEIEESE 42 9.07
+ 8RR 20 4.32
yir=1=t 25 5.40
IR Y ST 11 2.38
EEA 0.86
O%RER 3 0.65
BEkE 0.22

il 5210 TAERHIE 1 Z& (receiver operating characteristic
curve, ROC). HiZE T [ #(area under the curve, AUC)
VAL TIN5 BE. P<0.05 N2 A Guih % X

2 BR
2.1 LiHAiE T8 & A R K6 AR 80044 YH AL IE
Hg R IR, B2 WA b U #4634, 1557.88%;
RGP BT ARV #3374, 1542.13%, HrPiagas iy
CELEL TAFFRAEIR Y HH 1414, FHN “Rdr ek
R, GHFE SR #5754, “HFak, MiFkRaE”
H514, “CREBLHIET, SIEAE” #Fedsh, 43l
41.84%. 22.26%. 16.91%. 18.99%.
2.2 EiffeiE T & A R R R AL i & 45 R 46347
A R v e AR BRI N B R VT 45 R, BRI B R
A fa NFE63.50%, VO8N B 57, 1113.61%, e
RIS 3, EERE 1, 4351 150.65%. 0.22%, UL
1.
2.3 RIHAE TR & B R K E B AR 09 R & 4
A AR b AE R AR IR AR W 5 15 K
A (A PR AR 7 T ) RIS ML (R A P B A N
BE). Tl P FREEHWON OIS JERE S S
AR IR X B AR BT . TORERA
L ERERTVA AR (@REER AL, ERA ST
E X (P<0.05), W.32.
2.4 LEAE TR S AR R IG BRI $ R Z 54
W b AT R v AR RR A AR WM S AR N AR =
(5 =0, 2 = 1), ¥ EiR A B AR R E A E
(W 1H W.3R3). Logisticla A 44 Rl FEE HURON
PO R ERERTR R . A
FIe RH AL TE R AR RO B A B OR3P DR 2%,
X B R AR B . TORERAN R A A R R 3R
(P<0.05), W34
2.5 pEAAERME HETH, SRR EEE3ZE
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TN R, 2o 9 s EA 74N, LG S MR R &, 4
SRR AR R AN A RREN. OERA
JEIRE . RRERT IR IANAIE . AR R IR. JLRIUHT7
PSRN (DA R RS, TRER A 1, T
MM % AR R 70.12%; (AN B fd B AS, TohE
AR A, BN HZTT A R37.25%; ()
g A, X PR A AN BRI A, S BT vE N BE A
IR, BRI 12717 R R RT38.59%; (4) R B fg e Ak
Kr, X A B A AR T, SE BT IR AN K, i
PR 5 1% R FRR160.84%,; (5)IE A B RS, X Py
BERT A AR T, FRE B VA N AN EKE, SRR
T AR K1 70.05%; (6) R fHEREAR RS, X N B AG 2F
RENF A, ARAMRRTE, THE MR %0 S U
51.85%; (7)E AR RREARKS, 0 P Bkt 2 B3 4, & (g
FREZTE, B AR AN 1% s R 72.73%.

2.6 4 EMBER L5 Logistic® JAE A F M LH|ROC
2k, 7> 28RS AUCH0.924(95%CT: 0.903-0.941),
B 9 80.78%, R FEN8T.24%  FH I Tl A
43.89%- BHPETINESS.42%; Logisticlal JAMAY(JAUC
“H0.944(95%CI: 0.926-0.959), HURE }80.56%, KN
81.31%- PFHIEFRIIES6.29%. BAPEFIIE92.36%, i
FEARHEP AR IR X 2y BE Y e, DL, 20T
Iy AT Risk FIES 73R I, 45 . 20 iy Tl
T AT L v AR DO AR M ) TR 2R 75.63%,
RiskGiiT &AM THEN0.261, bR % 40.006, R
g BE RN E ST

3 e

THALE B R AN E RS . TR E A 80
2, — TSEALNT BRI 7T IR SE, b1 = fEREARAT A B3 07
m, MBI E B . B E R SR, ERE e
I SR s s e ARk, RN AKE RIS
B HE A E IR K, R4y B RE AR, (HRER Sy
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® 2 HERMNENSERRIN

&R BBIEL RMLR( = 463) RERMELB( = 337) ZIYME PiE
43 0.456 0.499
2 428 243(56.78) 185(43.22)

58 372 220(59.14) 152(40.86)

FH(2) 40.596 <0.05
<45 121 100(21.60) 21(6.23)

45-59 129 58(12.53) 71(21.07)

=60 550 305(65.87) 245(72.70)

AR 2.642 0.267
=R 460 257(55.51) 203(60.24)

=il 168 106(22.89) 62(18.40)

ToM/EAD 172 100(21.60) 72(21.36)

2hH 18.251 <0.05
X8 332 163(35.21) 169(50.15)

INSE %) 248 156(33.69) 92(27.30)

[={anNgnE=3 130 85(18.36) 45(13.35)

REKLE 90 59(12.74) 31(9.20)

WEIRIRTS 0.917 0.338
BI& 747 429(92.66) 318(94.36)

KRB 53 34(7.34) 19(5.64)

FEBWAGT) 33.240 <0.05
<2000 105 34(7.34) 71(21.07)

2000-3000 564 343(74.08) 221(65.58)

=3001 131 86(18.57) 45(13.35)

PRESP 8.819 0.003
= 150 103(22.25) 47(13.95)

7o 650 360(77.75) 290(86.05)

RSP 0.164 0.685
B 121 68(14.69) 53(15.73)

7c 679 395(85.31) 284(84.27)

EIERESR 38.104 <0.05
= 203 155(33.48) 48(14.24)

7c 597 308(66.52) 289(85.76)

ERANRR 198.381 <0.05
S 423 343(74.08) 80(23.74)

TER 377 120(25.92) 257(76.26)

WARREREIEIE 51.548 <0.05
b 242 94(20.30) 148(43.92)

& 558 369(79.70) 189(56.08)

TOERNR e 82.876 <0.05
= 298 111(23.97) 187(55.49)

B 502 352(76.03) 150(44.51)

B2 SR NEE 0.630 0.427
= 288 172(37.15) 116(34.42)

& 512 291(62.85) 221(65.58)

TEIENSSNAE 41.000 <0.05
K 184 71(15.33) 113(33.53)

mEy; QU2 429 261(56.37) 168(49.85)

Sk 187 131(28.29) 56(16.62)

EREA 29.386 <0.05
8% 231 168(36.29) 63(18.69)

B 569 295(63.71) 274(81.31)

(49
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*® 3 WMERA

BZE I {E5EeA
RLc2 TR MIE TIEM = 0, /M = 1
BT=
X1 FEBWA <20007T = 1, 2000-30007T = 2, =30017T = 3
X2 PRBS F=08=1
X4 WARMEREIEIN 5=0=2=1
X5 TOIER AR IS B=02=1
X6 AN EEKYE =1, K = 2, SKFE =3
X7 [EREF AEE=08&F=1
Figa0
#Al HRES o
b B7.88 463
FAEM 42,13 337
24 100.00 800
REERER
=51, 472, iFEE <00, 001
s il
LB a2
5| ARy« B MRS o
b 3lsx 120 fedh  81.09 343
AR M 6817 257 FEM 1881 80
23t 4713 377 Bt Bz.8s 423
TERTERE A EREEEIER
I x =39, 785, if#E F<70. 001 JR x°=33.754, jERE p<0 001
e Z = £
ig 3 Tigi4 i 5 T 6
2R HEREY o 2R RS o 2R RS o 8| #REES o
fieM, 7O.12 382 el 37,25 111 fiedh 66,13 369 et 38,84 04
TR M 29.88 150 el 62,75 187 T M 33.87 189 T M 61,16 148
2t 62,75 BO2 Bt 3725 298 2t 68.75 EBS Bt 30,25 242
JEIERAAE iz =
=26, 324, JHEE P70 001 £°=11.657: iF%E F<I0. 001
{E:JJI@ ke SR 2:,!!:% E-I%
g 7 TiEa8 9 Tiga 10 i 11
2Rl MRy« R s o Ee e A ZR RS o R HAREEEY o
M 38.59 71 M 60084 261 e 70.05 131 fied 51.85 295 M 72,73 168
TAEM 61041 113 AR M 38016 168 e M 20095 &6 e M 4815 274 e M 27.27 63
Bt 23.00 184 Hit  53.83 420 2t 23,38 187 =9 71013 56D =i 208 231
B 1 DERMEEL

BABEAEMSIRIT I AT e, T RCRA R B, B
H IR B,

BT & T BURAE, R E R A P 2 AN,
A AR A 2 5% AU0N16.00% ), FRE F
BN BT A 2 5 2%817.69%". AHFFTH, 8004 LI
I R E R R 2 A B A 2 5 % N57.88%, W]
BES A X AR 2 2 B X . b ), 288
HRIEA AR HAA RAER, i & e ERERAS

W B PR B SE BIEHRCRIEB K. 4
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o B A 18RS B RS 5] I AE R I R
FERG IR R, AR 7t 2 B I A B Y P B a2
AR, TR LRI AT f EAT N B S, 1EA
EERHATE B2 NER A
Logistic[RlHH H T3 mi2W . K H R if; 7
MR 23 AP I ROIR ], R B R R R,
T b 53 92 9 v AUBSTAE AR ARRAIE, o L% AT 35 2 TR )28 L
VEH, To2is pe Ay Al Sh ek ik il f), AR 4L Logistic
FE TR, FREEH N Ol s R R

2024-10-28 | Volume 32 | Issue 10 |



BUlh, 5. NIARDIVERR DBERBSB A MERMIE IR

x4 HERMNENZERIN

. 95%Cl ,
T2 SE. B OR - [ Wald PE
FEBWA 0.422 -1.097 0.334 0.132 0.845 6.754 <0.05
PomE 0.311 -0.780 0.458 0.230 0.914 6.287 <0.05
R R 0.364 -1.110 0.330 0.160 0.679 9.297 <0.05
WAEERE =Y 0.483 1.446 4.244 1.765 10.207 8.958 <0.05
TOER R e 0.271 1.252 3.498 1.489 8.216 21.347 <0.05
T SINAE 0.296 -0.779 0.459 0.216 0.975 6.924 <0.05
ERRRES 0.267 -1.194 0.303 0.113 0.812 20.008 <0.05
10 Lo R, FLA 2 KT, (R TRk T R
08} — SRk Xk e S ERAR TS, W] RGN BT SRR AR EIR PR R,
— B4 SR LA T GBI, e
B0 Fr YRR NZE0F SO, By R 2 g — R A
o4 T8, RIBHEI RS, B AR TSk RS, 25
02f IR, ALt B B A AR . A TR
ool PR IR S I PR IV E AR S 7= A 4, — 2
80 0 s T S0 ) B R R B 1™, A SR L, P

2 FUREEIHIROCHDZ. ROC: S LIERHIFhZL.

FEAEDTEINEIE . B ERRR IR NN B B
H - TOREDRAN B b VR AT 8 s fe AR IO A A
MAPERISEMR R, BT EE B 5. s, TTRWEL. T
B AR E TR, 45526 R 8Uh, (2
R 2 e, KW R R R A B 2, B
BRI, WEEAT AL, IR EE .
FARBEFTER, RICANSEE, AT RER ks 2 9% T,
HIZWOREAE, J5 HNGTT AT BETE V1K HH, S E R
BEERRTT. AR, YOl SR 5 R b B I
SERRR, WEEE T OB, BT AILEY, A AR
BUEY), LA IE N LMERVIT 0 A R LB, iR
JE LI 18] B A A A, 7T 51 R BG4, AT An
B R R R,

AW TR ML 5 AR NS R R AR JiE
REBHAE R EEAFAE W 22 57, 70 WT LR AT RE A ARHIT o 4h
NHRONRMER, 2BEREFEVEZER, ZRUF
FE LRI AL A AR T AN 2« il pi e AR AN
i, R BE AR SN . e W A
SEIRP, F R R R A . R IR AR
ORTER AP SEAC R A5 2 . IS5, Jiz X efs RAAR 55
T IERA T, AT ZES AL (BRI RE 701, S RER)
IR VAR AR R ZR IR PIBTRAE By i T AL
R AR, AR RN, & RORER IR R
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HTCHERAN I A AT AE T .22 5, 070 83 & DX
e AR EEAEIR, I RGN A
RO, HAME RS Mk ey, g 2is—
A BRI, B R AR, &
I BOOHRAE RN A EIAAL, SRR IR, P
DAk b AN R A A,
ATy SRR M R DL R AR A I X
WA KR T TOEIRA IR . S ERT IR AR
FE. AR IR LIHAIE B m e A R &M
PERIREMAR 2R, REETWON . TR SE R g %A AY, 7]
REAE AT 2 (A A7 AE SRR R I AL ) ST e e T 3 h 2k
Phi R, 8 il R A IS, Fe7) T AR R 2 1A AR
HRARPL RO MBI N3 R R, HEAE
RS, FE RS2 AR A T A AR P e, 552
R BRI R, AR I & AN RE3Z
f RS 7 2 IR O S TR 3R, o A B R B35 41 2
VR A RS T B IR E RIS A 3R, 3R
7R, FEAE BRI KT 2 FL A4 i e 2R IR T A M
IR A R IR EL R AR S R e o, 2 SR
AR TN 9 DA e v AR B 07 2 R M PO 905 2K
R

4 E

zE AR, EIHAGIE B AR R A A M S i [
KO RERM R, AR ERIEN. TR
ANEGHAT . RIER VR INAE . AR IR, M
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I SRR BAT R BT RE, BT M A ZOR BUE
TS, AN A R AR E BCTAE, TR N
A E AL HE . FRAIREESE, AT et LiieE
JEAE =SS N DR R A B0 AR AL, 3R i NI AE
HRFIRFIGE R, M-I HEAE SR & MIva RE TTA BARAEH].
AWHTAFAEA R Z AL, RS2 22 77 T AL
ML, FEALER T H T (A B, PTBEAF A2 — S U=
BRYE, 5SS &I AR . HINA R X 4
A IIBRL

XERR

I TE (B ) R A BRI AR LI A
RGUBIE, #520204F A Bl 40 FE o, 205 B
BRI F A L N5.60% 3.10%, JRAER SN
7.70% 5.50%. JUE T LA B A B R IZ WsRe A BT
P, (B 80% B H AE RIS I AL T TR, SEETE 4=
2R3 H130.30%- 35.10%, LI H X & 8 SEE A A7
] BACT AR AT HLIX

oot/
S H AT % EIHAE A BT B W AL BT T 508
IR T S BRS, RTARA JE ER AR AT FE B 0 L.

e d=l
AHIT T A R VA TE L v fa AT AR
PEFIRZIA A ZR, P 3 S TR A,

L%

1 H12023-02/2023-08 I T180044 - 71 1kt -8 vy fm Ak
R GuitBE v ML BV i A 252, SR LogisticlH]
YA-43 FEASER Z bir Ae BR b Y b3 e v e AR 4K
MAPERIFENR R 2, SZARE TARRHIE dh 28 VP A5 28 Tl 2k

&b
He.

LR AR

N S ARMNAERE . 5. FKEHRN . KB
S EIESCR S g AR R R X B R A B
A ERERAEIEE . EERTEIAEE . R
b, 2 R Fiit2 2 L (P<0.05); Logistic [ A 43T 7w,
FEEAWIN . T R . e va AN
. BAERERE. SNNERERIIFEN. TERA
PR 2 E T A T e v A AR R 0 M PR 32 i R
R(P<0.05); rFpat R oR, RAR SR MAsR
BREBFEN . R EENRIAE,. B
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PR R TR EIH A TE Rl S R R B A 5
W R 2E; 2 SR AY ) Hh 28 N T #H(area under the curve,
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A EREPTA AL . RS ERR IR LI IE e
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Abstract

BACKGROUND

Acute nonvariceal upper gastrointestinal bleeding
(ANVUGIB) is a clinical emergency with high mortality and
recurrence rates, but there is no unified treatment consensus
in clinical practice, and relevant research remains a key
focus of clinical attention. This study attempted to combine
oral hemocoagulase and Kangfuxin solution to improve the
therapeutic effect.

Alm
To explore the therapeutic effect of oral hemocoagulase and
Kangfuxin solution in patients with ANVUGIB.

METHODS

A total of 132 ANVUGIB patients treated at the Department
of Gastroenterology of Yiwu Central Hospital from March
2022 to April 2024 were selected and divided into three
groups (A, B, and C) using the random number table method.
All the three groups received conventional treatment, group
B was additionally given oral hemocoagulase, and group C
was additionally given oral hemocoagulase combined with
Kangfuxin solution. The rate of immediate hemostasis, time
to bleeding cessation, time to black stool disappearance,
hospital stay, rebleeding rate, prothrombin time (PT),
cortisol (Cor), activated partial thromboplastin time (APTT),
antidiuretic hormone (ADH), D-dimer (D-D), fibrinogen (FIB),
gastrin, hemoglobin, coagulation angle (a), reaction time
(R), maximum amplitude (MA), and adverse reactions were
compared among the three groups.

RESULTS

The rate of immediate hemostasis was higher in group
C [95.45% (42/44)] than in group A [65.91% (29/44)] and

2024-10-28 | Volume 32 | Issue 10 |
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group B [81.82% (36/44)] (P < 0.05). The rebleeding rate
was lower in group C [0.00% (0/44)] than in group B [9.09%
(4/44)] and group A [1591% (7/44)] (P < 0.05), but there
was no statistical difference between group A and group
B (P > 0.05). The duration of hospitalization in group C
was shorter than that of group B and group A (P < 0.05).
After treatment, APTT, PT, D-D, Cor, ADH, and gastrin
were lower in group C than in group B and group A, and
in group B than in group A, while FIB, R, a, and MA were
higher in group C than in group B and group A, and in
group B than in group A (P < 0.05). There was no significant
difference in the incidence of adverse reactions among the
three groups (P > 0.05).

CONCLUSION

The application of oral hemocoagulase and Kangfuxin
solution in patients with ANVUGIB can effectively
control bleeding symptoms, improve coagulation indexes
and thromboxelasmogram indexes, reduce the risk of
rebleeding, and contribute to the recovery of patients.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Coagulation function
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Tk B
B=

S IE Bk SRt B VH ALiE 3 fr(acute nonvariceal
upper gastrointestinal bleeding, ANVUGIB)-2Z 5 /& /&2
JRIE, JRILF . BARRHE G, A2 RS RV R —
B EN, XA ANR K ET S, KR ZIR
B v R A BB B AR RS 6 9T RHOR.

V=14
IR 7 O IR % B B B AT R AEANVUGIB %% 4 5

Ti%k

#IN2022-03/2024-04 3L & 7 P 5 [ BRI AL A9 132
BIANVUGIBE &, VALK T £ ko A3, A3
ZE ALY, BLALE TAL, 4T bk Bis s, CLAR T
B4, 4T B A ik a7 . ATPR3ZLRp B ok o A s R
RE R a5 ) N ) I 1IN 3 0 ) B
Ao %% fn B )R B A] (prothrombin time, PT). &R BE
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(cortisol, Cor). EALIR 4%k do 7% BBt 4] (activated partial
thromboplastin time, APTT). 44 fki# Z (antidiuretic
hormone, ADH). D-=Z4K(D-dimer, D-D). %%
& (fibrinogen, FIB). HikZk . hirkd. #%EA
(coagulation angle, o) K/ B 8] (reaction time, R)\ 3
X # b (maximum amplitude, MA) &R B R_KL.

ZR

CZEBp B ok o A 2k £ 95.45%(42/44) K TA4
65.91%(29/44). B#E81.82%(36/44)(P<0.05), ELF ik £
0.00%(0/44) /) TBLE9.09%(4/44). AZ15.91%(7/44)
(P<0.05), {2A%0., BZHrtiz, £ F KL%t 3 & CA
it fn Aok EARIH Kk RAE IR BT A <BLL<AZE(P<0.05);
897 ECHAPTT. PT. D-D. Cor. ADH. FHit%&
<B#A<A#L, FIB. R. o. MA>BZL>AZ1(P<0.05); 348
B F K A Fatb, £F Fgeit &L

21

O R dn 5t B 5 B B AT 2 A TANVUGIB & ¥, 7T
AR g IR, AR AR, AT ket B
F5HF, AR s K, A Bh T B F9mti ik A

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.

REER: RA MR, St AR R Bl fe g 0k
oy ofn 258 Bl 25 ofn 2 A

ZDIRE: SMAEFakw ik L1 b (acute
nonvariceal upper gastrointestinal bleeding, ANVUGIB)# ll&
RETF AR ok 2 2R, msd TEEL NG
JTABRF R, ALT i AL 2k fe BOR AR F 3G Aok n 7
KoM oL, 2FrRmiE R A, LT a3k AR &, A7
R Z XA B BB AR Hik, VAR BHANVUGIB#
BT ROR.
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03I

SEERRAK Hh gk PE b A3E H ifi (acute nonvariceal upper
gastrointestinal bleeding, ANVUGIB)ZJH 4t £l L&
it —, fE Ve FYEALTE H i 7 B 80%-90%, FE T
B] P L S B, R E s IR AR S
MEA I, FLAAET Kbt b A AT SR,
BT FESEBANIR 25, DR e M, /Y 8 FE, 18
MBS R A F R 1 1 254, DA
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fresdt st (5t o e 2 R RS, AT L HL ) B ) i
FERHE, ImARIGITAFET . IR BRI T 25 LLER

S ORI, DRSBTS, BB MRS B 22 A
FREE HE— PR 4G T 5 PR HR A A=A 77), TEHTRE
g BEBESIHERRES. BHS MRS
TBTT BT D. it — 0 B 0 R SRR ) 3 TN %
SERRAR, AWFAUER32BIANVUGIBE S, B1ESHT
R L g 5 R A2 OnT SR 3 RV L A 28R . P
M BEMLINRE B A BB RE .

1 SRIRTSEA

1.1 A4 A RIS RS F e PATEES: K2021-
IRB-116), PAREHLEL 73R4 ST HhL BE BE2022-
03/2024-04U0IE I 132 ANVUGIB & 70 N34, £14H44
1.

PINFRUE: A CoPEAEFR KTk vE AT i
2iatam) ", IGARIZ I ANANVUGIB: B3 HEK L
BAFSERER, S E O, kB 2B E SR, T
B HRF KK, 75 B TE R M kL 3%
B iR B B R BT RS, H IR
=

HEBRARAE: 28 ISR 2 AN R B A H I3 7 B3 H 1f iR
K2, AR AR SRR A A PR s H
M, AR, 0. &) REREAT S5 Il R
&y RUFFREAL . e 55 5| R iV A0 s if s A7 /E ™
O BRI T CEREE, SR, o
BUATR R, &k R MEIZ T . ARk priE: SERamt
T RIG AR A RO M55 H SRy 7 4, I E I
RAEXT 25t R e = R R 2 R0 FE P R R R
s BN N arT 2 el w1 I w0 G S s B E S
NFTHIR . A U3 — k], L8822,
RIN, A Ee s 2 R gt L WKL
1.2 7k AL G TT, WO 2R A RAE, SobRE St
2. Bk, MR B IR SRR, IR
FRIME(T 5 R FRREZ DL (KW, L5 H20173315)80
mg5100 mL 0.9% A ENETIR A, SkEE, b5 LA
8 mg/hidi B FF ALK 72 h, [R5 ey f I
. KA e Ikt o, BAL: 76 H PG T 36, AT 7
kg M) oK E R 2L, b5 H20041418)
JREC SR YT, B2 B I RS20 mL 0.9% S A AR
TRAFREG DR, 17%/8 h. C41: LB, Waln B2 ¥
(" FK: W R, #E5: 215020805) 1 AR B & 47376
J7, 3U/d, 20 mL/AR. 3ZAIEL L3 d, MELBHINRER
I, WIS HE. RIS T 259ia97 oRUE#, FHes
WEE T 1R MBS NTETT DARIE R A i 22 4.
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1.3 AR (DI LA 3R 2% (HRE) M
€ 1 MR VPN AR AE, 584 ib il H IR 25512 hd
A RAE, ISR ARAEIR e 2T 2k, M. D3,
JK AR AR S IR, R AHE 285 SR o P, A 5e
A1k S IR AR IREE A 2%, AE A AR 1R W E,
RABE 45 -+, AR b B IR ARREAR TG ek
LRI, A M E MR, AR b, B kA
M = (GEA b MG E+EE A 1k i 515502 515 X 100%;
ICFIA Mz by R BEAE W R[], Jf 4k sk g2
ARG IR, TSR e S 1B P i R L, Wi sRAE
B[R] (3)¥R 97 1 5 WU AR B B I Ik I, B2 mL%
FACLTOP750CTSH! 4> F gt L7 AT (P UEF Werfen
28w ) E ST, ALFE &L LG R I (8] (prothrombin
time, PT). ¥4 75 B M35 RGN [A] (activated partial
thromboplastin time, APTT). D- - %{&(D-dimer, D-D)+
I % 27 4 7 1 7 (fibrinogen, FIB); BUREA I3 mL, L3000
r/min®E 3k B0 10 min, 7r BT MK, f#772-80 C
VKA ARG, R AL 2 R 60 % 12 5 % (cortisol, Cor),
K FHBFEER G928 100 52 PR IR IR (antidiuretic hormone,
ADH), KU ek E B E, KA &AL
VRN E AT ) (4) MR GO Y697 1T 5 HL
A1M12 mLKFHTEG-5007 ifi #2535 /) 4% (Haemonetics A
] ) 5 S s [E] (reaction time, R). #€ [ £ (coagulation
angle, o), i AHRME(maximum amplitude, MA); (5)/A R &
Nz AT FIAE B I IS . Bl B2, KtkgE
AR

it FAE KR ANEXCELIAM, &5
FE, RHSPSS 22.0% 447 84k 73 #r, 1t B BORMT
Shapiro-Wilk [EZ&VER I, 774 I PA(mean+ SD)& R,
HNEBATIC N R 5, 2H IR LU BT M SZ oA B, T HBE
B Phn(%) TR, K5, 2 1 <FISHs<s, AR IER LK,
BRI =5, SRR IERTSR, S5 BRER R
Ky, K ARvEE: o = 0.05(XUMM).

2 B8

2.1 Bpafak o s & CHLRII 1 1A RU295.45%0(42/44)
KT B4181.82%(36/44). A#165.91%(29/44)(P<0.05), {HA
H. BULE, ZRIGHFE L. WK,

2.2 ek EH L CHMIMFIE. BEHER. AR
[H]<BZH<AZH(P<0.05). CZHH H! 1.%20.00%(0/44)/N T-B4H
9.09%(4/44). AZH15.91%(7/44)(P<0.05), {HAZL. B4LEL
B, ZRgtit e L. WK,

2.3 B b Ak GIT RI3LLEE M I REAE TR bR xS L, %=
FREGERE X )T E34PT. APTT. D-DIKT
YRITHT, FIBY @ TVRIT AT, HCHMCERE>BA>AL
(P<0.05). .74,
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& 1 AT RINIEL(mean + SD)/n(%)]

T
|3 M BZ FRE RREEHOM) a se CammennE CNMCBRENSE 2
AR 44 24/20 39.48+5.14 23.48+2.19 16(36.36) 11(25.00) 10(22.73) 7(15.91)
BZH 44 26/18 40.15+5.28 23.07 +2.44 18(40.91) 8(18.18) 9(20.45) 9(20.45)
C4H 44 23/21 39.77 +4.96 22.79+22.10 19(43.18) 10(22.73) 7(15.91) 8(18.18)
Z‘/)(Z/u 0.733 0.189 0.032 1.535
P 0.693 0.828 0.969 0.957

+ 2 3ABNBSIEMERERNELA(%)

483l fBllEL SE2lbm EARLEm >R1EM BHR
AR 44 15(34.09) 14(31.82) 15(34.09) 29(65.91)
BH 44 18(40.91) 18(40.91) 8(18.18) 36(81.82)
CH 44 25(56.82) 17(38.64) 2(4.55) 42(95.45)™
Ve 9.583
P 0.008

® SAEWH, P<0.05; ° SBAWE, P<0.05.

& 3 SLAEREIE XL (mean + SD)/n(%)

A% BlIEL HBIME L8] (h) REEKRENh fERREYE](d) Bm=

AR 44 13.15+2.01 14.45+2.18 9.44 +1.86 7(15.91)

BZH 44 10.14 +1.89° 10.79 +1.38° 8.04 +2.06° 4(9.09)

CH 44 8.49+2.15% 9.05+1.95% 6.48+1.79® 0(0.00)™

Fly? 60.235 95.879 26.534 7.339

P <0.001 <0.001 <0.001 0.026

* SAZENILE, P<0.05; " SBAEWLL, £<0.05.

& 4 3IAEEMINEENSEE(mean + SD)

N E]] 285l fBlIEL PT(s) APTT(s) D-D(mg/L) FIB(g/L)
AH 44 15.24 +0.82 36.42+3.15 2.15+0.51 2.37+0.39
BZH 44 15.19+0.79 36.71+4.01 2.09+0.48 2.35+0.41

SArsaD CH 44 15.563 +0.83 36.68+3.75 2.13+0.53 2.40+0.38
Fla 2.241 0.084 0.160 0.180
PE 0.111 0.920 0.853 0.836
AR 44 12.23 £0.47° 31.50+3.71° 1.23+0.23° 2.88+0.47°
B 44 11.94 +0.64° 28.41 +3.68" 1.01+0.19% 3.26+0.41%

BTS CH 44 11.21 £0.51%° 25.98 + 3.44*° 0.79 +0.20*° 3.65 +0.48%°
FE 40.942 25.813 49.526 31.590
PE <0.001 <0.001 <0.001 <0.001

* SEEBITEINL, £<0.05;  SAFIBAA, P<0.05; - Fn 5815 EBENLL, A<0.05. PT:
RN FIB: [IRAHESR.

2.4 mEAEARF BITAI34HCor. ADH. B K.
M FE AN, ZREGHE X BT R34 ADH.

JRaishideng®
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Cor. BWERIMLTIBITHI, HCH<BH<AH(P<0.05);
1BIT JE 3 M AL 3 m TIRIT AT (P<0.05), {HAL AR} EE,

ez

R
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Nl 485l Bl Cor(nmol/L) ADH(pg/mlL) BilhE(pg/mL) M4TEH(g/L)
AR 44 318.45 +34.58 5.74+0.68 102.15 +23.26 101.25+7.98
B4 44 321.26 +35.08 5.72 +0.59 105.82 +24.10 102.06 +8.14
Sareal CH 44 319.78 +36.12 5.75+0.69 103.54 + 26.11 101.84+9.21
FE 0.070 0.024 0.251 0.108
PE 0.933 0.976 0.778 0.898
A 44 242.48 + 36.08° 3.99+0.67° 92.76 + 15.08" 106.17 + 6.92°
B 44 219.45 + 34.59% 3.569 +0.75% 84.11+16.23" 108.45 + 7.52°
N kgl CH 44 186.45 + 36.48° 2.26+0.72% 75.45 + 15.98° 109.03 +7.10°
FE 27.342 70.780 13.251 1.948
PE <0.001 <0.001 <0.001 0.147

*: SEEBTRINEL. £<0.05; * SIEITIBAANLE, £<0.05;  Si8fTBBANL, £<0.05. Cor: (2R NHNERLIES; ADH: BEEX 2 NETAIR
B,

*® 6 3AMERNEIERNIELImean + SD)

B8l 2851 BlEL R(min) al®) MA(mm)
AR 44 4.08+1.05 58.97 + 8.03 53.44 +6.59
B/H 44 4.09+0.96 59.98 + 7.45 54.18 +7.03
SAFTEN CH 44 4.06+1.08 57.33+7.98 53.29 +6.84
IZEl 0.010 1.286 0.215
PE 0.990 0.280 0.807
AZ8 44 4.53 +0.89° 62.26 +6.91° 57.14 +6.55°
BZH 44 4.91£0.82% 67.01 £7.02® 60.45 +6.81*
N ] CH 44 5.37 +0.93%° 70.12 + 6.89™ 64.59 +7.01°
Fla 10.026 14.314 13.287
PE <0.001 <0.001 <0.001

o

ZERTG R L WS,

2.5 dARRE A EAE UL YT HI3ZAR. on MAXTLL, 2R
TGt 3 BITE3HR. a MAYE TEITRT, H.
CZH>BZH>AY, (P<0.05). W.36.

2.6 RRR S SHAR KX, CHAN11.36%, B4
6.82%, AZLN13.64%, Xtk ZRTEG i 2EE S I
7.

3171E

XSHFANVUGIBEA, N AHNERZ G BR 250080 5
By, T E pHAE, A BT /N IR 7
Thite, IEFNE H K, R HE R B F Ry R,
(EPB 73 3 1k R R I R 2 Bk 1k 1M 259 T T,
(LR R 5 W25, T BB T i R i 255 =P B,
Wit SR B OB, TR AR, SA B Ik I
RO, AR S R — AR R ) N LU AL, RN, BZL
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- SEEBTRINLE, P<0.05; °: Si8ITBAANLL, P<0.05; ¢ 58S EBANLE, £<0.05. R: RMEVE; o: BERH; MA: BAIRIE.

JEIR IGO0 BT TN B8 R ke 5 7 BB AR U e FE R
BIRER(P<0.05), 738 i i &R G 7 v 8 R B
Eemhfe, MRS, HXMeta i MR, B A
M EEREETT SR B AR T 51— 22 4077, 7 Sk
I ARG b A B, A RO LR Re (e ik 4T 4
F RN AT dE R B, 3hfAREMmACER. (HAZH . B
AP IR A ReR . B mRSFH, Z R T80t L,
X AR NIANFEAR RN, WA E MR ZE R, K
¥ SIS YN YN =TI

SR L A IR SR (SR GN IR P IAR B
UM e ML, ASFI T MG IR, R AR X i % g 77
fTB Tk | S 1] == ) A A 17 N (A
W AR SR G AR AT, AR 3 e A 20k
i BEARAFF SECONE SE, BB T AT i P R R
U, BT SCT 20 H i A8 2 ORI 9. ASHIE 7 2 i 5%
IR S B AEANVUGIBE & HIRUR, 458 R, C
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xR 7 SARRRMNXIEL(%)

4851 BlEL (1S I 52 X0t BARER
AZH 44 1(2.27) 3(6.82) 1(2.27) 1(2.27) 6(13.64)
BZH 44 0(0.00) 1(2.27) 2(4.55) 0(0.00) 3(6.82)
CH 44 1(2.27) 2(4.55) 0(0.00) 2(4.55) 5(11.36)
7 1.119
P 0.572

AHRPR 1R A 2R KT B4, B iR /N FB4L(P<0.05).
FREEHE B PN, & A AR R ESZME
BB Bl IR AT 4R QUG T 5T, BiREb A KA
TR, MU R A AU, I E S RLH 2, Inid e
Ca &0 BB OE B ORI S RE(S 5 Im s, i
POREJNE, (R HERITHAE ™. BB ML B,
FURA 24 5320 2 Ll AE i, 3@ WG k1524
2, VB EED. ESHUR, BT JECHADH. Cork 5
WEIKF I EBARP<0.05), 1B AR HE Bk e P
RIS, A BT RIAS E ISR BERE. BEsh, R
FEER BN, WITECAHPT. APTT. D-DAXFIB/KFEi
FEFRE KT BZH(P<0.05), $7n K IR MLEERR IS R 52587
TR 0 R LT AR, 5 A AT T 45 A L.
B Ea. Re MARYTHT G EEE, RIAHRZS 18,
A% 3 B At L AH SCRUBR AR AR, MATT S i ifiL A4 T 1%
MERIRRE, Ry oK IR, S /MR SR AR BE PR,
MU e ML T 8 52 BR, AH L /K SF 3ok vy D 358 o afi A4 XU
ANVUGIBZE# 575 H L S AR L IhRE R F A G, H
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Abstract

BACKGROUND

Currently, the diagnostic efficacy of imaging techniques
and traditional tumor markers for lymph node metastasis
in gastric cancer is limited, necessitating the exploration of
more innovative and non-invasive serological markers.

Alm

To construct a diagnostic model for lymph node metastasis
in gastric cancer based on human cartilage glycoprotein-39
(YKL-40), carbohydrate antigen 50 (CA50), and serum
ferritin (SF).

METHODS

A retrospective analysis was conducted on the clinical data
of 120 gastric cancer patients admitted to Pan’an County
People’s Hospital from January 2020 to December 2023. The
patients were divided into a metastatic group and a non-
metastatic group based on postoperative pathological results.
Clinical data, serum YKL40, CA50, and SF were compared
between the two groups. Lasso Logistic regression equation
was used to screen for factors affecting gastric cancer
lymph node metastasis. R software was used to construct
a diagnostic nomogram model, and receiver operating
characteristic curve, area under the curve (AUC), calibration
curve, and decision curve analyses were performed to
evaluate whether YKL40 and CA50 were included or not, as
well as the discrimination, calibration, and clinical net benefit
of the nomogram model.

RESULTS

Pathological examination results showed that the inci-
dence of lymph node metastasis in 120 cases of gastric
cancer was 25.77%. The Lasso-Logistic regression equation
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showed that YKL-40 (odds ratio [OR]: 2.190), CA50 (OR:
3.173), SE (OR: 3.879), vascular invasion (OR: 3.039), TNM
stage (OR: 4.854), and extent of lymph node dissection (OR:
3.855) were influencing factors of lymph node metastasis
in gastric cancer (P < 0.05). Based on these influencing
factors, a diagnostic nomogram model was drawn, with an
AUC of 0.880 (95% confidence interval: 0.811-0.949). The
calibration curve roughly coincided with the 45° reference
line, providing additional clinical benefit within the range
of 25% to 75%.

CONCLUSION

The diagnostic nomogram model based on YKL-40, CA50,
and SF shows good performance in diagnosing lymph node
metastasis in gastric cancer, which is helpful in guiding
clinical diagnosis and treatment, and improving disease
outcomes.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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CABO: JBZH1F50; SF: #AEE; YKL-40: AIESEES-39.
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_ , 95%Cl
BZE B SEE. Wald PiE OR e [
YKL-40 0.784 0.175 20.069 <0.001 2.190 1.105 4.341
CA50 1.155 0.335 11.879 <0.001 3.173 1.001 10.056
SF 1.356 0.296 20.972 <0.001 3.879 1.346 11.178
EREIE 1.112 0.365 9.274 <0.001 3.039 1.042 8.864
TNMOHA 1.580 0.399 15.676 <0.001 4.854 1.567 15.034
MEEEITEE 1.420 0.342 17.251 <0.001 4.139 1.341 12.776
=2 1.350 0.277 23.735 <0.001 3.855 1.102 13.489

CABO: $BHHERB0; SF: 2B E; YKL-40: A LINEEEG-39.
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Abstract

BACKGROUND

Drainage through pancreatic duct stenting is a crucial
step in preventing postoperative pancreatic fistula
after pancreaticoduodenectomy. There are virtually no
reported cases of recurrent acute pancreatitis following
pancreaticoduodenectomy, and there is currently no
supporting research on the timing for stent replacement or
removal.

CASE SUMMARY

We report a patient in whom a pancreatic duct stent
placed during pancreaticoduodenectomy failed to detach
as expected, resulting in recurrent episodes of acute
pancreatitis. The patient underwent endoscopic retrograde
cholangiopancreatography to remove the obstructing
pancreatic duct stent, and no abdominal pain or acute
pancreatitis episodes were observed during the one-year
follow-up.

CONCLUSION
This case highlights the importance of regular follow-
up and appropriate management of pancreatic duct

2024-10-28 | Volume 32 | Issue 10 |



stents in patients undergoing pancreaticoduodenectomy.
Our findings provide valuable insights for the clinical
management of such cases.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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HE—PARAAH IR YR YT R

1 FABIEST

L1 29 [MWERIER, AR AE.

1.2 Bym . B3 VERTC Y S N I KR AN IS,
FFUR ISR, B S, WMk EE1082 TU/
L, BN ALK Z 96 (computed tomography, CT)#2
AN 5 AR, FE AR TR IR £ S B T
Pk, R CTUEBRIRR ", PIRSIRITE B 149K
B 2 IR 2RI R AT IR T, H R R A
i, BT RPREIRYT I . LR A O I RO,
AN U0 AL GE o SR s B P T, A A SRR IR AR
(magnetic resonance cholangiopancreatography, MRCP)$27~x
JORAE R A 5K, N B B D] B B i

1.3 BLAE S BB 24F A PR A A I Bk i ) T A Be A7 i
Jesss TRt AR IRRAR, AR5 B SR RS I 2
JIE. JoRHIE 2R G 4s A0 5.

1.4 AMA S Fo Tk . TORCERE S, oA 52, K
RFCANI 2.

1.5 &4k £il136.6 C, L2ZE1001K/5), FFIR204K/57, (L
136/86 mmHg(1 mmHg = 0.133 kPa). IEREZKE, IE3450T I
FRIBPEF AR, b ERE IR PR L, RICRRA.

1.6 £ F4E MIFEkEE: 518 IU/L.

1.7 %% FHeE TIETCTIR A DR BT RRIRE 5
T & A A — 2K % FE L (L 1), MR CPH TR AR
AR IR(LER).

2 REZDM
BRANEBVERRAR A, S SR BN A CLIRIBZE).

35873
NEEE LT IR AR S, ZEmERERE IR
B ONK SRR 2R REME K. S 2 ANt
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B 4 AMRETRIEEEHHRRESSR

B 2 HIRRIEERGETREY K

B 5 EhRIRIRESE

H, g8t W& 1, W SCARAERL, W I
SR E AR ZELIEB-5), FRHHRER S, TR
RERRMIR], A5 4R EE T AZGYIRTIEIRT .

4 BRGNS BT MRAAGHES

BEAREWE T, R AT T2 1R, RIL
JE9R S SRR A A, BB AR S AR IR (LI
6).

B 3 ARTIRECREENRESR

5 iiE
JRMR 28 B AF 5 LA R AR 53R B, AERCPIRAE. K H R w & R EERSE+T =% BT KRR
HQ20L AT A, AP iFEi 29100 emBIIAHZWI4 (pancreaticoduodenectomy, PD) i [ I I &AE, ™ Ei ]
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6 SEUBENMRIER
EYHK

- BERSBAIRD, RERMA

gl g%, APDARGEAET I FEHEEY, H
RAHEFL13%-15%Y, RIS A& T AR JFPOPF ) # 2
I, DRI W OB N S AR i P 5 9 A
D I R AR, A G L @ POPF 5 R 2 VP43 1
RN P NIVA= DN = S BV e S = NI =
S AR FHEARE, AT FUARIE R AR IR
i R 3R 247.83%, 1M 4 ) SO AR i, £04534.9% 1, B EE
A SEHRTh RE RS A B, I R T S 35 A L
B R PR R IR SRR e I 1, (B LA
RO IS R R AR IR S AR 28, TRIES i T S 48
He B R 5 (B[R] 55 A AE DRI 72 SR

ENVIEE 1 Ry N R W) A= SR S N2 o
WL, FBURSE SR 2 RAE. SR 2 IR AR 4Rk
SRR IRE Y 7K, FRBEC TR WY 5K KR, (H5H
I R IS A AP TE RSO TR 20 K 5 P B, Bk P R
SCHENTRE. A @ I PR SE R SRR (R T
e SHURE =R LI ik, A5 iR & x5 EE, &
BRI BE VIV A R B R BRI 28, HLR DB
YOk TR A R R AR, SECCRECTEL
MRCPH [ AN, AN AES om th B 5KRAS, A
SRR AT BE TGV S AR B A BB, T A
T B E BRI 2 51 RS IRIBHE HE AN, JRAE = R, 4k 5
FEL SR IR AR 28, B B A R R 27 Tl LASE
fRFUREIR, (RGN BRIV YT, AR 58 S 5= KA.
BTATWIL EIAESE, V& AR BN AL,
AR 6 2 TR I V4 B4 ok 2 o IR S R E ZE A A O, IX AT
R FEURE S, HRERSVERRR, FILNES
ERT R KRR R H RN TR R R R
JERAE Y 5K I R 15 5 B2 N B N T TR B I 52
S, HE X EEE T BRI AR 12
K B A HE T A (0 DTk,

BT R AESLERA TN T AR VI BRR S B
HISCARE B RINAYT, SA5 I N AL ()X TPOPF/ER: A
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5. RRZORBIEABERMRIERIRS 1B

RO ESEIEE, ERAE SRR — 15
DIBRA 5 B (0 s, HSCZRANE R A e, =&
MUA] BEAFAE IR OB FE XS, BATE WA 3 H AR &
HEERFAAR 7, LA T MRS BRRE DL, Q0 TAT IR+ =
TR DI A BN SR B ¥, B I 18] I E A,
JBE SR By MBI R A A 26 S ECCIRRRE, NSO RE
LT, X THEVT IR R AR A Rs A R 5K,
B PRIR L 4 2, R REE A BT PURARAE.

6 5

ER PR, X AR VIR AR (K8, Rl
JE B, BATEBUBCE IR SRR FRARBRAE 1 UL 28
1M, 75 € W2 B AR AR S wT LAV ST 2B AR 1S L,
JIt RIS AR 2E AR, 38 I WL BRSO S8 W A7
FESCAURBER) B BA OV R R BT HilT g2 — A4
FIERRT R

ZEXE

AR, AR, oA . Mt =Rk A S MR AR X e
FRLIG. SMR 5 528k, 2019; 24: 271-275 [DOL: 10.16139/
§:1007-9610.2019.03.020]

McMillan MT, Christein JD, Callery MP, Behrman SW, Drebin
JA, Hollis RH, Kent TS, Miller BC, Sprys MH, Watkins AA,
Strasberg SM, Vollmer CM Jr. Comparing the burden of
pancreatic fistulas after pancreatoduodenectomy and distal
pancreatectomy. Surgery 2016; 159: 1013-1022 [PMID: 26670325
DOI: 10.1016/j.surg.2015.10.028]

Hackert T, Hinz U, Pausch T, Fesenbeck I, Strobel O, Schneider L,
Fritz S, Biichler MW. Postoperative pancreatic fistula: We need
to redefine grades B and C. Surgery 2016; 159: 872-877 [PMID:
26603847 DOI: 10.1016/j.surg.2015.09.014]

McMillan MT, Vollmer CM Jr, Asbun HJ, Ball CG, Bassi C, Beane
JD, Berger AC, Bloomston M, Callery MP, Christein JD, Dixon E,
Drebin JA, Castillo CF, Fisher WE, Fong ZV, Haverick E, House
MG, Hughes SJ, Kent TS, Kunstman JW, Malleo G, McElhany
AL, Salem RR, Soares K, Sprys MH, Valero V 3rd, Watkins AA,
Wolfgang CL, Behrman SW. The Characterization and Prediction
of ISGPF Grade C Fistulas Following Pancreatoduodenectomy.
] Gastrointest Surg 2016; 20: 262-276 [PMID: 26162925 DOI:
10.1007/511605-015-2884-2]

KR, $HBAR, Hhok, REGR. M W51 A M+ =2 btk
ARG Wi 6 AT HE BB AT . ' B 5% R S & 2023; 43:
1272-1278 [DOIL: 10.19538 /j.qjps.issn1005-2208.2023.11.16]

6 SRR, 3R, RAER, @ TH, PR, Ea, &M, FAE, K
KF, BR, #E, RS MURAE I LI B 1476 ARy
894 R IEIR(2017). Y= B 5 4 & 2017; 8: 139-146 [DOL: 10.3760/
cmaj.issn.0529-5815.2017.05.003]

Zhang GQ, Li XH, Ye XJ, Chen HB, Fu NT, Wu AT, Li Y. Internal
Versus External Drainage With a Pancreatic Duct Stent For
Pancreaticojejunostomy During Pancreaticoduodenectomy
for Patients at High Risk for Pancreatic Fistula: A Comparative
Study. ] Surg Res 2018; 232: 247-256 [PMID: 30463725 DOI:
10.1016/j.js5.2018.06.033]

Tu J, Huang C, Xu W, Gong S, Cao Z, Wan P, Ying J, Rao
X. Application of split pancreatic duct stent in laparoscopic
pancreaticoduodenectomy. Medicine (Baltimore) 2023; 102: 34049
[PMID: 37543786 DOI: 10.1097/MD.0000000000034049]
Mendieta PJO, Sagae VMT, Ribeiro IB, de Moura DTH,
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Scatimburgo MVCV, Hirsch BS, Rocha RSP, Visconti TAC, Park JS, Yamamoto M, Shimokawa T, Kim SW. Propensity
Sanchez-Luna SA, Bernardo WM, de Moura EGH. Pain relief score-matched analysis of internal stent vs external stent for
in chronic pancreatitis: endoscopic or surgical treatment? a pancreatojejunostomy during pancreaticoduodenectomy:
systematic review with meta-analysis. Surg Endosc 2021; 35: 4085- Japanese-Korean cooperative project. Pancreatology 2020; 20: 984-
4094 [PMID: 33948714 DOI: 10.1007 / s00464-021-08515-w] 991 [PMID: 32680728 DOL: 10.1016/j.pan.2020.06.014]

10 Li TT, Song SL, Xiao LN, Wang CH. Efficacy of fully covered 12 Jiang Y, Chen Q, Wang Z, Shao Y, Hu C, Ding Y, Shen Z, Jin M,
self-expandable metal stents for the management of pancreatic Yan S. The Prognostic Value of External vs Internal Pancreatic
duct strictures in chronic pancreatitis: A systematic review and Duct Stents in CR-POPF after Pancreaticoduodenectomy: A
meta-analysis. | Gastroenterol Hepatol 2020; 35: 1099-1106 [PMID: Systematic Review and Meta-analysis. | Invest Surg 2021; 34: 738-
31900986 DOI: 10.1111/jgh.14972] 746 [PMID: 32093527 DOI: 10.1080,/08941939.2019.1691687]

11 Kawai M, Yamaue H, Jang JY, Uesaka K, Unno M, Nakamura 13 R LSS 2018, 7 M), e R 22 & 2019; 35: 45-
M, Fujii T, Satoi S, Choi SH, Sho M, Fukumoto T, Kim SC, Hong 51 [DOI: 10.3969/j.issn.1006-5709.2018.12.001]
TH, Izumo W, Yoon DS, Amano R, Park SJ, Choi SB, Yu HC, 14 BRI, K, ZEUE. B AR MRS eh i R AR R T
Kim JS, Ahn Y], Kim H, Ashida R, Hirono S, Heo ]S, Song KB, #2e & 2024; 36: 1-6 [DOI: 10.11952/ j.issn.1007-1954.2024.01.001]
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(ERAEAT R L) AFABKEE

ATIR ARFERA WU gmid) 7 002550715, B RLSCH B BT F B340 207 4 5 HE . SR8 4 AT IR 4E R R I H
KOFFAR I TR IR, FAESCA B AL B s 6 5w s, S msifEE gk 4, MIFAE “Pangs” WA _EMVE
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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
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(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 £%);
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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
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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
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(HRENBIRT ) RIS

2053 S0FP 2 42198546 H 25 H 108304 115 1 1985-04-
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