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Abstract

In recent years, artificial intelligence (Al) combined with
endoscopy has made an appearance in the diagnosis of early
esophageal cancer (EC) and achieved satisfactory results. Due

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

to the rapid progression and poor prognosis of EC, the early
detection and diagnosis of EC are of great value for patient
prognosis improvement. Al has been applied in the screening
of early EC and has shown advantages; notably, it is more
accurate than less-experienced endoscopists. In China, the
detection of early EC depends on endoscopist expertise and
is inevitably subject to interobserver variability. The excellent
imaging recognition ability of Al is very suitable for the
diagnosis and recognition of EC, thereby reducing the missed
diagnosis and helping physicians to perform endoscopy
better. This paper reviews the application and relevant
progress of Al in the field of endoscopic detection of early EC
(including squamous cell carcinoma and adenocarcinoma),
with a focus on diagnostic performance of Al to identify
different types of endoscopic images, such as sensitivity and

specificity.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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4R A% A (artificial intelligence, AT)Z:4A M 414%
T2 W7 - /& S (esophageal cancer, EC) ¥ #752 %
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K INA Wi 3T B H TG B 2 0A. B ATAIS
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BDRE: U1 R A A fb(artificial intelligence, Al)%:4
R ST I -2 7% % (esophageal cancer, EC) ¥ # &
kBT HE AR, CETHRET RN S &gk
Al T2 B NEEIT. ALLERTAIFRE
AR R 64 Y BT AT, o Y R Bt
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0512
Ak, FEMEABSEREIE TR ZHAE, &
A R IR RS B T R b R,
(esophageal cancer, EC)f) A Z A1 22 U148 LA 4k &5
BT, 2120214, USRS B E WA
HEE /S KIEESET S R, AR 01 X &8 e d s, 0
53 D AL R ] PR 7 4RAR K. 5 9 (adenocarcinoma,
AC)HH L, BRI (squamous cell carcinoma, SCC){T3%4
Fe A BR AR DI S iR S AR AE ST [ 5K R
. FHIECHEHIRIT 5 SFEA A7 % (overall survival,
OS)HHEIE90%, e HIEC 3 SEEA /7 3K T-40%". (AL,
ECHJ S SH2 Wrnk B 1) R4 1) i 5 28 o0 L

H A AT A B I A 0 77 2N LUHIA BT ECH
W2 WA G T I E Y. (BB RN SR A
AR R INECHS 32 2R, o8R8 R,
R 2 B R ECHAE R R A B R A i 2s b D,
— LG A BEROAR B U % 5 iR (narrow band imaging,
NBI). &7 #F N S AU N 8% (magnifying endoscopy,
ME)Z 7E 3 = E CH RS H 75 1 (1A LA L F AR,
SR, A 5 PR i S i3 A Py e AR RS - PN 5
EA R AHNR, H HA P E 2 B H A58 72 R 5
M.

N L% B¢ (artificial intelligence, AD)EA 58K HIE

AbFREE Sy, 1T B ER R AN A Ak i PR A 1
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B, € SHANBBIGEARE &5, 7T L KRN
BAEATE ] R, T BB SR 12 K 2 8] 1Y
KIK, AITIE BRGNS KT, 34 BhER I 52 bR
LRSS, — S ATBOR B CR TR B CH i
&, IS HIEAUH. AT DUE et M B2 22 B, Al
AR OS RAZ HEAT 43 28 LAFHE B IS e sk = 2256 1K) PA) 0 45 =
AR IECHIZ IR, ASCHATE NS T FHIEC
G B P K N BLIREEAT 2538, FFR AR a3t T
HiT.

1 AFERHECHIRAAEINAER)
11 38 By 3] T 088 5K 2 e
1.1.1 244 8k am 0% 0935 12 20154F, ShinZg!'”
TR T —Fh &2y B, I o P R A
N #i %51 (high-resolution micro-endoscope, HRM)E| %
PR A 5% A% O JRe IE Sk R il 888 4K 1 R vy FEE AN e 7Y 3 AR
(squamous high-grade dysplasia, HGD)al £ & R 41 A
Ji (esophageal squamous cell carcinoma, ESCC). i FE Al
IS UESE 1) #h 28 R [ A7 (the area under the curve, AUC).
FUBPE RIS M43 501 090.95 . 87%H197%H10.93 84%
F195%. HFEAR A, QuangE" PR T —AMEH
S EVE I N R G2 A RERE B B IR AIESCC, H
AUCHH . BUBIEARE L5 79)290.937 . 95%F191%.
AN R A 58 9 B = MR 51 R HIEC I g ) B i
.

20164, Lin it 7 —Ff TR IE C I A
FE 4343 (joint diagonal principal component analysis,
JDPCA)ELIE. fEAATIE AL, #2E TIDPCARINLES 2
>J(machine learning, ML) 5325 1% 48 (1) 02 S RFAERE X
HEMGEG, BAL T — P R RHE SR U V. X Fh
BT SR B BRI DA S RN B A i 2 P B R
B R AR RAE, I BAERRI H90.75%EC, AUCIH
1%0.9471. BARFKE LAESCCHR A ZE AL, (HARH 53 F:
KIe LECH Bk 72k,

20194F, HorieZ i vk 238 A KR 10 A B 5%
G HEATIR FEE 27 ) (deep learning, DL)4i 2 WIESCC. 544
FHZE R 2% (convolutional neural network, CNN)At, T 27#511
AT EYEANBL R E T8NNSR, HoAs il H EC R
JEIEN98%, HAEWS X MR R NEECHIBIEC. Bi)A, Cai
SRR T — ANl IR JE 4 25 (deep neural network,
DNN)JHHH L B2 W (computer-aided diagnosis, CAD)
G ATE S E OGN B RR T IR I E A FHIES CC.
HATTUSCEE T 74641 84 2428 9K £ 8 B G (57 % 1332
gk, IEH10965K), 7EFIAN 0L T —NHTHIDNN-CAD
ARG, e 1A 5201 B 11875k R i Sa ik s
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® 1 ATERAENNSHREEPIINA

HRE, £ 1SR/ SR TIIZREEE1S/BIED INIFES (BHMS/BIE0 EREVRE/ R
Shin, 2015" L2 DEEE 208(3052HAESCC/178IER) 167(1952HAESCC/1481EE) 84%/95%
Quang, 2016"" L2 KER 104(1552H3 ESCC/89IER) 3(1E22HIESCC/2IER) 95%/91%
Cai, 2019" CNN 2428(133252H3 ESCC/10961E%) 187(915H ESCC/96IER) 97.8%/85.4%
Zhao, 2019" WEBFNMCEEFR 1383 (207 ARU IPCL/970 B1#)  1383(207 AU IPCL/970 B BRI
THEMEEER IPCL/206 B2AY IPCL) AUPCL/206 B2AUIPCL)  71.5%/91.1%/83.0%
Everson, 2019"" CNN 704623 ER (BRIRBIE) 7046/ B BRHRABIR) 89.7%/ 96.9%
Nakagawa, 2019" CNN 8660FEMIA(7230 SM1/1430 914(4053EBUR/5091TK)  FEMIKR95.4%/79.2% ;1

SM2/3); 5678 K (4916 SM1/762
SM2/3)
BIRHRZIEN 22562(174352HFESCC/B1271ER) 727 (255 B334/268; BN B35£90%/76%; JERIK

Ohmori, 2020"®

K91.6%/79.2%

MUY NBI/204; RRNBI) NBI 100%/63%; BIA
NBI 98%/56%
Tokai, 2020%" CNN 1751 E2HAESCC 291 (201 SM1/90 SM2) 84.1%/ 73.3%
van der Sommen, 2016%" SVM 100 (60 SHABE /40 BE) 100 (60 SHABE /40 BE) 83%/ 83%
Swager, 2017 SVM 60 (30 £2HABE /30 BE) 60 (30 £2HABE /30 BE) 90%/ 93%
Ebigbo, 2019"" CNN 100 (50 F2HABE/50 BE) 100 (50 E2HABE/50 BE) 92%/ 100%
Ebigbo, 2019"" CNN 148 (25 BE /BE) 148 (S2HABE /BE) B35£97 %/ 88%; NBI

de Groof, 2020 ResNet—UNet

1247 B3¢+ 2975 DWEBY (BH
BE/BE)

94%/ 80%

80 (40 EHABE/40 BE) 90%/ 88%

ESCC: EESHAMBIRE; CNN: SEBEMLS; NBI: B IPCL: TRAISKIREMBIMER, SVM: S2R5EEH1; BE: Barrett’sEE.

. R EIRZRGBURNE . R R A 25 7
N 97.8%- 85.4%FH 91.4%, [ 4TIl A BH 14 RO AE
86.4%197.6%. 1ZWihRe it TIRFE BT A BRI, AR
SERPR A AR SR R TR, AT DAFS B B R A H 2 i
RIS IR AR.

Ohmori5" 1 F £ T CN N B Ik 22 HE T
(single-shot multibox detector, SSD)HVEH K T — M HF
A4 R R ESCCHI R SE. I REdR &6 & 3ROk
FHOR I IR B8 A2 S RESCCIUE (B4 ok &
NBIER), SiEEeE 5t ) 4354 B 1 N a5 RS A
. ZATRGAE BN BIRME AR R S P e
HPES> N 100%- 63%H177%; 7R A 55 PG 4H s
JRPEL FER . HERAYES B N98%. 56%F177%. BT
B, ATRIZ6 35 (1 N B R A RIS Wt e %
EES.

112 ALE R 54 A %% R ZhaoZ "k T —/NCAD
B PE Al o0 e IR b R N FL SR B4 1L #F (intra-
epithelial papillary capillary loop, IPCL)SZE H 24328/ A]
1T1E, DLSCHFESCCHIRM. Al Al IRAEME-NBIEHE, &7
MR A AR 25 AT BUR 7 5. WF R, S5
B RN R P & T PR R N BB,
ZRX MRAEA. BIAIB2 IPCLIE, AR5 48 M A niis
W7 140 R AP 23T IA $1189.2% F193%, 5 v A B B = il
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ARABL. AZABE R ATTP CLIBUEME (71.5%) i TR AR B A
(28.2%-64.9%), KL, HERRHLINAIES CCHIF A ISR T
A BERIARIA MEIRTT, WS sAR G A e 2
KHEEN]. fEEverson! I THI— TR R, SKE 174
17046 5K ME-NBIE G 4% F R UIZRCNN. FRAEIES 7>
FEHHTPCLAT LA T 40 2. -ECNNT] [X 4357 F IE H TPCL
1B, HER 1 493.7%.

P BLER RGURHEIIBOR P B, T LA I H g e it
ARSI 1 R 4 At R A BRI 6 22 BOR 50k
5001, A5 FHALAT A HE 35 HH 5 A BOR PR L4 v 2
90015, Kumagais!" il Ffi & T-GoogLeNetJCNN A T.
BHER G, W4T155K B8 B B (1141565 BUE I
35745k AR ER)TE NI ZREE 212 WTES CC. ¥ MS511
(27 ESCCsH2841 & R 45528 H i 4R 115205k
BB AE INAEE. ATR276 & & T i2s Bl T 1E
Wiz, S RBUREN92.6%, FE 1 R89.3%, 1HERITE N
90.9%.

1.1.3 ALEFRMESCCiz K B 49 &2 8 : Nakagawa ™"
HBEAT W 70 I R B B IPC LA R, 1 2 15 7E 8k A )
BT CNN-SSDIWDL 5 Gt & FUl i i 4= 22 VR BE . %f
THTHIEMEMMEREIE, 1% 2 5t 1 X 7395 B R 5L/
AR T IR IE (MM/SM 1 FIURS BT 18 2R 1 (SM2/3)
T RE S92 1 N91%. 92.9%F189.7%, HitkREr] 54
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BT N B S LR AR

Tokai%s WAl T ATR G RESCCIRIHIAE I fE
77 ABATTAN H A REAH 5 P 2= e 3K 45 (1) 175 15K ESC C
BANZIEIREAS B, HIT K TCNN-SSD2Wi R4t b )5,
ok B 5511 o IR ERIE S (1929 15K IR G At FH -5
ALRG 5138 RS NEN A B EA T IO ATR
GiAE10s WA E95.5%IESCC, F7E6s A IE A 1 7 He
RIHIREE, REEER84.1%, HERITEN80.9%. 1% RSt HIHE
HRBIL 134 BT 124, HAUCHE T AT Wt
BEIT. $NIZATRS A T ESCCHIZ W AR IR FE
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1.1.4 AL 2005 BESCC ¥ 84 &2 A . 5T R HIECSZIN A
I ) B TR 9 B TR S 1 Fukud a6 A 1 1 154441
LI AL S AR RES CCHI237467K FIE AN45815 A 41
DL TR H R 145877k BB R A4 1R J2 CNN-S S DA
IS 14440 B 1 S-9s AT B A 36 AU 5. AT
PSR R S R ANV M 23971 986% 89% FH188%,
LR U . R M A AERPE > B T4% T6% A
75%. X /& — T (A 7T, R H SRR R EC B
UF R 1 T, (O 75 L REAL AT RE VI R a6
ATIRAE.

ShimamotoZ Pk T —MAIR S RITFAHESCCHY

RRREE. BARAE T SR ENE L MESCCI S K H
P BB AR % 1 B8 92397 75K B1E, 1E R4, 15
WAL HR A T 102NESCCHAIE AL IS IELE. FHCNN
BRL 5 14407 A BB & AT T LA, ATIHERTE: . AUk
PEAVRR IR T B BE & K. 1ZATRAY A TESCC
TR P P ST
1.2 35 By 12 7% Barrett’ s 28 fo 2% I %
1.2.1 FHEACH % 1i: 20164F, van der Sommen&52 5 it
MR —Fh BN (E S GRS R Gk i i 7 —
AN I 3o %o 9 A A B AN SO AR I 34T ST A BAL
T2 W RS, 12 RS MR AR ML, MR
E [ ARG 20 TR U Barrett’s B (Barrett’s esophagus, BE)
R AR AR 2SI R I 444 BEE
[191005K P B 63 EUG HEAT IR, A2 Wi B 10 g 22 1)
TR AR S PR35 83 %, 75 BB H K, 1% R 4L U
FIVRR 14 53 501 790.86410.87.

Swager P F201 74 & 1 58— Tk T 25 A 20
W4 (volume laser endoscopy, VLE)EI{% 5 2H 2124 4H5%
(AR T, 2R T — R R EASMIBE R T
P fd FH 605K VLEEHE AT 114t Bhis T R G0t 1738
SCBSAIE, L AST DL 340 8 5 A 1) U S 90%, R 5
PEN93%. B, 12N SN TR ZMIVLEEZ A T
BB T BRI AR [ BRI A RTATHE, FI3060MTVLE
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EG o 2 Wi\ T8 B2 I R Gedt A, 5% A A ]
B, ZWEG2E RGA B ar g T IARe<
0.001), AUCH A7 H0H0.91, B0 HT 5 F IR 93 9s.

HorieZ IR 7 IE B CNNAT 4 i (esophageal
adenocarcinoma, EAC)JIZIWT R N90%(19/21). H
ANMEACHT M # 8t R, 1X 1T 8 R NEACH 15 5% 2]
A, AU 85K MR AERTE 78 A 3 F SR 2% 20 78 55 — TR
TONNIHF T, SRA T DU 7 2 A4 5 T X4k
CNN(regional-based CNN, R-CNN). #Li#ER-CNN. Fk
HR-CNNAISSDk H Al il £ iEEHD-W LEEHE H (1) 57
W X B 73942 ERE 11005k 18, X PG
CAWSBARFE MIGREAFIFrE. SSDEEM
THAD 7, BUENEN0.96, FEFE50.92. Hashimoto®s
P FHCNN R Goxd 55 T BE-F A & 18 g (1) P B
DHEAT TRILHEFE. FI9165KBE M8 (75 B S 28 38 A6/ T1
Jiy ) B F19 197K IE H BE EUG HEAT TSE I 25, Bt i LA

“CRAIEEA T B CHERAUEA T B S TROR, B
Jei 458k B it FLdEAT 7 AR, A A TG B 1) UG B o
HH RS A K /INEE 3 mm 320 mme2 5], 110 H oK 2 40%
SRR, DR B = 256 1 A 0B 22 AR 1T B8 2 U
2. CNNREHERASIN HH95.4% 1) - 1 A%, 4B BusiE A
96.4%, FEF1EN94.2%, I HEVE RS AT MR W] DA
S

de Groof5™'{EBERINFICAD T HHUAS T HEE. 40
il i3 1 Barrettfis A8 FI2001 JE 3 A MEBE M) A 6 IS Y
A7 N4 TE R (1280 X 102418 K). L 50 iR 1%
BT TARVE. CADRSHER T Bl EHEARHE 7 T )
Y. KB VA8 SCRAIE, Rl I HERf v . UM Ry
S IN92% 95%F185%.

EbigboZ P& T —FhJE TR B 2 ST I S LA
Bz 24, WA EGEIRE DI, T HSEE,
FLo W L B 5 e 1) SRRk /R SR 1 23 TR 97 %/ 88 %
F192%/100% , 7EN B I 5 H i BUB /55 571 N
94%/80%, 1% R Gt R T IRASENRE )], SN TR >
Hras R AT & 218 5)72%.

1.2.2 ALEFRMEACE AR B b 9 2 A AR S
RLZAE F FARKIGTT FE N R IERIRMEA CHE H i
BE. SR, NATTE A R, R TR BE 22/ e 5 7% () B K
KK &2 —PY 75 “BACHIRBAZ IR FH5<
PR R, KRB ORRCE. (HERKER
&, ADN B i K S IR IR E N B A KR,
XN T FLE A CIRIRIE R B AT B — 72 I 45 = L.
FEZhuZE P e, 35 790 UG AE A I g 5 a4,
5341203/ GAE Ay E s £, F 4 H FHResNet50
TF R ICNN-CAD R 88 ki 58 B IR RS . 24
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Abstract

Non-alcoholic fatty liver disease (NAFLD) is one of the
major chronic liver diseases worldwide, which seriously
threatens human health and has become a major public
health problem. Immune mechanism plays a key role in the
occurrence and development of NAFLD. Interferon gene
stimulating factor (STING) is a key connector protein of
the immune system, and its related signaling pathway has
become a recent hot research topic. This signaling pathway
may be involved in the occurrence and development of
NAFLD by mediating liver inflammation, lipid metabolism,
apoptosis, and other processes that affect liver metabolic
homeostasis. Combining relevant reports and the latest
literature, this paper reviews NAFLD and immunity,
the composition of STING signaling pathway, and the
relationship between the STING signaling pathway and
NAFLD, in order to provide ideas for further in-depth study
of the complex relationship between the STING signaling
pathway and NAFLD and the development of relevant
targeted drugs.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BB ENAFLD# R A K R AL A RAEVER. ThE
FL R R\ i B ¥ (interferon gene stimulating factor, STING)
AR5 R — A b kg, A E5
B IR A AT — DA IGE, T AR B AT IR £
JE . BE BRI VAR 2m B A t%a%" 5 vy BT e 69 4K, 35T
AN AENAFLD# X A K. KX ALK
i Fo g # LK, MNAFLDS %92 STINGAZ 5 18 %449
AR ARSTINGSE i B 5NAFLDZ | 69 % & =7
KT — 4238, A A3 —F R STING Z 5
B ENAFLDZ 8 89 5.7 % 2 AR IR A Xk dem 25
WARAEFS Bl Fo 3K
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FeBETR]: AF B A MRS W AT R %94 STING; 425 i@ %

IR E: T 482 A B 133 B T (interferon gene stimulating
factor, STING) . )& 15 5 i@ % 7] ftiB i A~ I X 2. 5
FRARBA B 4 R T 4 AR R vh BT R 04 AR &S AN
FEAE B AR RS B P AT 9% (non-alcoholic fatty liver disease,
NAFLD) AL EELAER, HAGK DA E WA G
NAFLD#) #7 & ¥e.t 25 4.

ISR SfRis, IR, BUEE, MR, R2=. STINGESEBERSS
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0315
ARG I i 15 74 % (non-alcoholic fatty liver disease,
NAFLD)&—Fh 55 % 25k Pi(insulin resistance, IR)H
WAL 5y I V) AE OC I A L I 45 0, FL
AL A SR ORGPl M D7 (non-alcoholic simple
fatty liver, NAFL). ARG PENE NI PEI 28 (nonalcoholic
steatohepatitis, NASH) A HAH 5 1 £k AT 41 i e
(hepatocellular carcinoma, HCC). ‘& A2/ 8 A1/
FBRFATRIA, IR0 A 38 B AR R A, AR,
NAFLDYE ﬁ??nzl PR A 2 BT, Es o g
oI i LI R 22— e b N, S —A
ORI AT TAE [
NAFLDAAE R HE AN AR M. 2 HEE,
W RIS BN R A R R il 5 S E . T
AR AT (stimulator of interferon genes, STING)ff
WG R — A Stk i A, i) E 2 E
FOMHRAT 5 I B AE A0 T 7 B S5 g M h OV . I
BEAE R IZAE Sl B ] 2 5NAFLDI K EAUR g, IF
FEH A RAE T HEAEH. A S SRR E A EHT SR,
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RiBIE 5. STINGESEISZSSNAFLDEWFUEHE

KFSTING(S 5B IRAENAFLD R R 78 i3k R fif— 254, LA
FAAEE— D RN TR 25T RS 5%

1 NAFLDS %%
ZAER, MMI1—BE IR B ED ISR 6o 2 (M
TRSRAIEE R, AAE S g, 7EA U A p A I
TR RS T KA Sam k. B AR
PGS E . EAMLERRRE RIS DT ik NP4, 152540
PEVATT SR A . SRIFIE Sy A it 52), Bt AR
AN — MERE.

JFF FIFE 28 T 52 A 250 G2 N 2 [) PRSP A e 2H 27
[ IE s TR AR P 17 22 G B 2. 7ENAFLDH,
HH IAIE 224 1) G 2 S I B 8 E R A A 10, I b
BT, VETT A EEEIN AFLD/NA SH I 585
A SE IR 40 U (EN AFL DIk AR i SC AR . e 32 31
REBRBIR AR R - 45 R 2R AR, o 0 ) e g2 R
A ZESREBP-Ic. ChREBP. PPARyZ:XHEE 1%
i, WA AR, AN AFLD 95 B e sk
ncRNAs(EEmiRNAsHlIncRNAs) 7] DLE I A8 7k
HeWifa S K 2 5N AFLDI EL R F2Y, RIER I NTE
AR Fp i IR 7 P i P S B P D R4S (g i M
% HHECFIHCC) 7 T AR 3 EF. el
TAENASHIVEE e s E . 2 MR R(E
SRRTANE, EHARROITEINE, FIK up fferH i/ M AT)
A 82 (T2 R B4 ) 6 758 40 £ I ) ' 4R 0F 2
57 s R0 (0 9 E S N, 3 T L4 FA S BRI PR
Kim 201, AN TR 1 2 R S 2 A0 B RITEG I  G 28 200 ff o
NAFLD/NASHP/ER-IFEA—# — Bk, CD8+T4
fi. MIEWEANM . BAIM . 1ZUNKTAM. ki
PRAFIN K GH 734 R 98 200 B BF 7 R AL Rl 7, 25 33K
ALDMINAFLD/NASHHJA . # e, M2BYELEATNE. 2
TINKTAH AT 5P TAH AT 5343 R4 A 558,

2 STINGIES:&@i8

T B E AR T (STING, XFRNTMEM173,
ERIS. MITAEUMPY'S), £ 5% 15 AH IS4t A A2 23
HiE fERRIA, AESTINGAH G Sl o (1 X e 7,
& T BT 2 (interferon, IFN)F AR50 KA R 410
FEW T 7. AEIEE I EAZ A, DNAMH A5
Bl ks R BRI A3BY, DAIREG H B 4OE. SRIM, H T ALl 5
K FEUA R IR TEDNA L H S DNATEAH 5T 9k =
SENT. X EEANFEXUEEDNA (double-stranded DNA, dsDNA)
AEAET MBI, X e R RG2 — MGk s, Arpk
PR 94 U R (guanosine monophosphate, GMP)-JifH HL
11 (adenosine monophosphate, AMP) % ik iff(cyclic GMP-
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AMP synthase, cGAS) K I BAFLN. BEf5dsDNAS
cGASZE & FEcGASHIBEE, FH &1 =& (guanosine
triphosphate, GTP)F i {F — & (adenosine triphosphate,
ATP)AL & 152,3- A GMP-AMP(cyclic GMP-AMP,
cGAMP), cGAMP =LA G FFIIES TING. 24 5 B0 1
STING M W Jiii Xl (endoplasmic reticulum, ER)#%12 £ /K
TG AR, TR B FHSETANK 45 447 1 (TANK binding
kinase 1, TBK1)FIIxBEHfH(IkB kinase, IKK), JK e A 1T
& 240 M A% 8 X3 Bl S, X Lol R AL s T
PR IAT RT3 (interferon regulatory factor 3, IRF3). -3
Z 9 K77 (interferon regulatory factor 7, IRF7). % [KF
-«B(nuclear factor-kB, NF-kB)5:5 3% K. P IIRF3/7
AINF-x BESR 2R Bk & 1 BITFNAIYE 22 HA L 4 4 g
DRI S5 R0 77 A, DT Al A 540 TR A 958 S5 SR AR S 1 2
DA e PSP,

AR ESTING Y LAY 0% 8 % . i A B 7k
WS TINGHIEUE AT AR T c GASHIcGAMPI{ 4.
Dunphy 5" B 52 K LA 5 4t iR A 2840 o
WIBIAH 5 T FIDN AT AT HC NI A 77 AR 58 R H g8 S,
X % BIDNALL BGERL 2SSTING, (AL T H liDNASZ
AcGAS. XFhAE#A FISTINGHGE & HDNAZE A 8F
IF116. DNA#5{% M K- FATMAIPARP-14 S/, S
T—MERIISTINGE S H AWML, Hh s
IR FpS3FE3VZ 2R IEHMF TRAF6. TRAF6fELSTING
Ek63ESEIIZ FEEMITE K, 38U KT NF-« B
i, A S AN E A MISTING B K3 N RIAFE T

STINGIS IR N G bt s HEAEH. BEA
ITEXTHL S FHDN AT RE 10054 35995 B AT A 2593 i
18] B 22 7 80 LA S AT IR 2 S By Hh R R B
T HAEVF 205 e S I I3 R R HEAE FH, G0 LA
Wi SEPER . IR R4EfL s,

3 STINGIS @8- 5NAFLD

STINGfS Sl AEN T4 rb ) T 232 IFNs)
ERE SN, LA A5 75 R 40 B 55 o . S [ AF
FEA WM, 1200 5 T Bl T A SR R e
DNAFE, SECLCHMERIE. IRNINAFLDE R AR
J&&. NAFLDUARFAE A A M ARFAE, 02— R K 98 0E
ARSI, 7T JE JINASH. VF 22 1F4E & BN 4
2 NEAT B TNAFLDERE, SR170, AL HENALFDIE
FENLEMTIAN 2352, IS 0 7E R LS TING 4 (5
FIEM SNAFLDI R R B H VKA.

3.1 STING/3 %5 i@ % 5 NAFLD#/3%NASH Wang2" 1%k
PINASHEH FRFAEHSTINGAI R I F RIS N, 7+ B 5
JFERIE 98 RERILF AL 7™ B RERE 5 IEARSC. 53 40 TR 52 41
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RIS BFES TINGAS 5 38 B s vl i/ S8 975t
P75 FHINAFLDA/EENASH. M STINGH:Z Al i A
FRANAHAEER = T £ (methionine- and choline-deficient diet,
MCD)E; E e £ (high-fat diet, HED)MEFE /N BUFFIR A
Feife AF4ELRI R AE"". (I, SIENAFLD & A
EL, NAFLD & FPAE 42 STING/K T 1, NASH/M R
JFFIEH cGASHISTING AImRNA /K-t b 1E 355 /) B gt 1,
4k, ZEHFDMEFEIINAFLD/NRR I, STINGIS 5
TEER AT IFHE S TBK IR F3 IR ER AR A 2 3
Traat 7 w7 R I IN A SH R P28 br R Th BE 2
A mtDNA S BB & T 1EH. Mg T
BAETHIATANIERT, 2 E S DNABE LI, #fcGAS-
STINGEH". /)N R AP A ELI A STING-TBK 1-IRF3
FIKK-NF- Bl 2% R0 n) 7= A4 2 Fhgb o e+, s T
MEAFNs). RAEH T o FIEAILEIE H@SMA).
TGF-BFIIATY i JF 2R [T A1(Collal). Horpr, THL RS
K7 = EAE /N T4, SR AT S5 40RE" >,
MaSMA. TGF-B. Collal 3= %t 55 43 il Bk T AR
Y1 fI(HSCs), INEATLF4ELL", A, NAFLD &3 AP
Hh i I B R S BN T M (BRSS9, AT 38K
JESTING-TBK LiE %™, STING-TBK I #% FIH0H AL
S| R ATA QU 25 L, L AN A B 5 Z BRI i T T
FRUST i HARHE T AR M p62/sequestosome 1(SQSTMI)
R, X ENASHI AR ILY), TENASHIE L
A S R R

STINGTEHE /3 A A4, 5 F4EIAH L, STING
T A AT AR B4 (NPCs)Hh FA A0S, A4EKupffer
YA SR R AR B R A(HS Cs), T 45 AH
IS (AR FH R RS T (RS0, 7 4 5 i BE A iy
PEREERS TINGIIHFDEMCD/ 1, Homl A it fmi
NF-«B IR F3 3528 AT ok I ) g D A8 12k - 9%
H/ELAFHEAL S A, H 0 B ZH /N B B BE 2 i A% A
FISTINGRE/INRGE, AT I EHFDMEFE /N G IR A2
PN 9 ™ AN, IX IS TIN G/ B A
FANE S T/ BRUIT Y B Z S TIN G M 4 iy AN
FFSE i, X eegh G STINGAEE T AR/
SE 5 A A AE T P AR S5 40 B p R R A 1 R B
— 3B R AP, STING & BAE EE 4 i b
ik, BLAE AL AT AE T E VLT R (MoMEF), J2E3% #h 41 i
FICD163E NG LE. — X o8BIN AFLD i3 FF A
AW AR, Kupfferdi il FIMoMFZHEH HISTING
FIE 5 RAEFNLF e DIAR S, BRI, 53— LediiE &)
FHASTINGHAZAE T HFL A, J+ HaiBRSTINGE
IRF3 A R AR 2 P SO R 1217, i
Se BB T — Rl AebE, RIZE 4 B STINGRER /N
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WL F [ — LN AFLDR R AT E2 B /N U SE 40 i
STINGHFEATEL 4, Baits it K BcGAS. STINGA
TBK 15STINGI# % 41 737 N 5 40 s A7 AR s ik, 0
H111%15 5 1B B 1T LoD BE R S 1 2808 ek A i e
xRN

AR

IRF3FIIRF7#B & 56 R G2 IS () O H A s PR 7,
125 1 BT HERBI R R, HHHIRF3 2 AN
STINGIE SR I NS 55, HERZ ST STING
5518 2 5NAFLDIHT 7t 2 Bl 58S TING-IRF3 T
JE . SRR Cheng 25 R IR E 3G HHHUDIRF3, H'E
A Re A HIRF7R B A AR IIIFNAE 5, LANE RZDN A
RNAJH# RS, ORI T 18 STINGHEEEIRF7HIHLAE].
BE— B T 7T 45 HPTR F7 I STIN GG 05 30 AR
ESIRF3 & FEARALL, (HIRE7 A 5 B0T-52 21 58 7 4% fr 4 i)
UG AR F 0 2 LU IR F3, (HETEIRF7 42 /D T
AR, FTLL, IRFTHESTINGH NS
ST, BAEHIRIET HPIRFTZS SR, FRER
5 A REE AR B U B i E . R
TENASH AR = 15 = A B (high fat/high fructose, HFHFr)
A FINAFLD/N R AP IRF7EIA I BB, 454
XL, FATTASHEHEWT H STING-IRF7TIE BT th 2 5
NAFLD R AR J&. AHIKIEAT Rtk 5 R SRR L 5
ZULHE.

Zx b, STING(E Sl vl e /- FAF R s

JRAR DL S A A T A s I AR R S AT 2 5
T NAFLDH/EINASHF & A4 K Je.
3.2 STING/Z 5 i #5 5 HCC NAFLD#RZ A] & i N T
AR, NASHFE1E 838 b FH 14 R R Ak THE
0.5%%2.6%2 [A]; AEAFAEHENAFLD & FHCCHI &4
IR, £1790.1-1.3/1000 NEEFER,

STING(E B 25 THCCH R AR RE. KiE
UEHE 7R, STINGAS 5 38 B R 56 H0 1 g (1) R 2, i
DN A RIEAE 2 5] 1 25 VI R 1 243 381 TR 47 1Y)
UESE 5 IEH IR, e g i i 2 v A K )
SAIDNA, WIRKIHIIDNA. mtDNAFIZ Ltk A
B 420 FRDNA# cGAS IS, STING-TBK1-IRF3
MK K-NF-« Bill B30, 7 421FNs, e & K- Hiil
TRIF, Fe 00t Fe 0 40 8 . T S 41 i IR - 3 7 4 Jie e
HZA F FIDCsFINK AR, T8 e S sk R An i
TSR OAR S, VPR sz it — 2B i, that,
FIRBE-PAMURE T DCsHIZAR Sk, IEDCsHI R, i
D CsH IR R F DU F K BIMHCIZE 73 F7ECD8+T4H
PRS2 RS E Y, S iNCXCLY, CXCLI10
A e FRIE . BT ST EL A0 4 7 2 fi
FELAZ, ZRFERIR A A I I B3E L e e R e AR,
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STINGEGFILREF =4 . TS, PAEEEAE s TRe,
B BR AN AR FPIRDN A, (25T 2T
i, A TR gz i,

PRI, WA UEYE R S TINGAE 538 % nl GE /T HE i
R R A RN, t: STING-TBKI-IRE33@ B A 1]
TFN-BRI S R o 1072, WA e g R A T2 e
A 1(programmed cell death-1, PD-L1)F14H i 25 4: Tibk 241
A== 14 (cytotoxic T-lymphocyte-associated antigen 4,
CTLA-4), iX¥85) T 5T L I 32 1R 45 4, I T4
(R0, AT LSRR feah, T BUIFNSEALST
RO S FE A v SR IDN AT, 1 5 5 s
STING, FEKIASRE, JE i 51 &L 4 SRR AN S 0
i, SELRAN A TE L, AN “kAE” Y. F AN, STING
FRIT. Btk AR Tt S = 40 e ThEE™, M
T 2 P ) .

fiTLA, STINGfs S B (EHCCHUT-45 5 BAH T J&
VEF, ELARKZ BT e\ R4 iR 1) R e, (H
FERELE SR HAB T e 2 (R R 1) R JE, IX M RE S5
T AT AR PRI PR SR B %, b B FIML S A e itk —
KI5 2% .

4 1THe

H AT & TNAFLDIFUR IR B R 58 2 IR, “ 2 84T
7 U LT ANAFLD R AL & A2
fil ke, Hh S B AENAFLD R A R @ h ¥y B AN a]
BRERIA A 8. LASTING N X I 0% 15 500 % 2 B i

Z 5NAFLDIRE R E. (H5E, STINGTEFFTH IFR1E
THRFEAE S, H AT EmM AN NFENAFLDH, STING
(IR A R R AR AE I A AR S0 4 Pl 22 B R
Py, A AR 23 BILTE 40 DA A R s 4 i 55 52
YA FIFEAFAES TING IR IE RGBT LAE— 58
FLSTINGIE 58 B 7EAQUTAH G20 M (-4 e T i 24
JHT) R ZH 23 5E B S e A R AR TR, BA XS TINGAE
T S 51 R IX S 2 TR (T TR RS O, KR AE
P30, AT LA AT RS TING A 5l it L% LA
NAFLDIEAMLE, &0 LUNTF R IGITNAFLDIH
TBIT IR AL B RUE . BTUL, FRATTE B DR
A FESTINGSE 5 il % 5NAFLDZ [H] [ K &,
T, KT STINGIS S IHER K AR S FH AT 77 32 24
HTE R (KCF b, R TER A K EIFR
I PAC I FH (8 [ 245470, 5 sh 77 A a1 771, bR k=2
FUESE 2B, STINGAE 5 I 1 1 S £ 1 A2 T E 1Y)
YRR L H BT, 55 T STINGYS 53l B 78 RSB
PRI (R 9t R B4 rppg B M R AHC C B, 5 i3
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STING{5 5 I8 fENAFLD A () S ZE F, JRATTAS KA
EAHRTF R A REITNAFLDK — R R A 5l SR EZY
YIE S, RIRITNAFLDR—Fogi it B, Fist b, 04
AR T H PR B R 24 ) B A 1 S e e
HISTINGIE &, BAMbEE T NAFLDH ) 2 AEF 5T
ThEERENS, TRER MR NAFLDIMEEZ Y. % T
STINGIE I A& — XTI 81, AT LAd i 3 sl i) ok £
FUARI AR, — 7 THSTINGAS 58 B (1S T LAY S i
FE IR G2 MBS F3, 53— 5 I STINGAE 5% 512 i) 4
i J52 A, AT S S80RE K ) JFR I 0347, B D U 98 i
FE YA, BB SRE T S STINGEIA R 7 AT
NAFLD@& —AMEAFEE— DR 5T [ k. (R Ewt 7t
T H A R R X TR B o e A ) IR
ST IR IR YT SR B R AT B H Ik f X L )
YEH.
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Abstract

Inflammatory bowel disease (IBD) is a chronic non-
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specific intestinal inflammatory disease. IBD is an immune
disease, and there is no cure for it at present. Intestinal
immunity is the research focus of IBD. Focusing on Th17
cells and related cytokines, this article reviews the updated
research on IBD, including its etiology, its relationship
with adaptive immunity, and its relationship with Th17
cells. We also introduce Th17 cells and related cytokines,
and their research in IBD. Finally, we point out the future
research direction of Th17 cells in IBD.
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DR E: £ X % M 7% % (inflammatory bowel disease, IBD)
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1 % Fad K o9 EAE A, THI 7280 A 5§ RIL-17. IL-234
FEERKGER, mTHI 7285t 610-22. 1L-104 4%
EARPAVER, TH1 7T Bt K g2 B 1 3155 W, A AR K49 +T
#E, IL-6. TGF-B. IL-12, 1L-23. IL-21. IL-22% 44
569 R R e R4 AR, 2 R TH1 748 ie A48 % 49 % #4-F
5, AIBD P TH174m fieL3E S AE 2R 42437 &34

MBS =Rak, XS, 8. Th1 74818 R ENE 4B =7 B DD
RENHE. HFRLENBIAYE 2021; 29(24): 14021409
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0 31

FIE M (inflammatory bowel disease, IBD) T Z AL 45
LS 7 4% (ulcerative colitis, UC)HT 7 2 AU (Crohn‘s
disease, CD), HIiAF 2 2 K 45 B sl /N HAIE, IR IR 2
RHUNAGIE IR RSk M ZEAE kY, W&, 1IBD
PIRIR S E . PR, il e Y T I S S S R R
AR, B 5 il s S . R
Tl 2 50 35 LA i 1 DT 8 3 e e 1 5 2 D) AH OGP
H Hi A 98 T IB DI AL 5 B EE DR A7 i A AE AN BT
Jm, UCHICDIL [ )it A% 5 RIE R A 7024, (H2Z
A A EREMRRR I 55 RIE R OT AN 7 /0 50 IBD R (13
BN &= F AN B, 249, B, Has
LIRSS, HBEMYEAEZDIE = . PLAERMEA. #7
ARFIER 8 S 305 YL ¢, IB DI PR 5 1 18 TR A
R A 2%, AR R IBDEE R A
B Z AR 25 TR, IR R4 2 FL2in
JU4FRIB DY PRI 7t 1) 2 R, A4 1 8 B o R 1 4
PE R S Sy I . Wi S R M S R S Rk
RFEPED e, Hrh g —iEpi g2 “F” , 5 ED
282 M b 4 o W R T R AN S R G e 4 . H wi
IBDYe R S B AH St ot B E i b Rz e i e
PE. BEWRSE; IBDSE N G B A A 7T 24 b T
R A FE BN AR TN A 5 ) JRE S N, LR 5T
ZINNIBD 5 R I R S Th1/ Th2 4 i D) e o
ZPIAE R, I HCDZ 2 HTh140 A3 1503, 1UC
5 Th24H i Th e 535 2 V1A <. BEAE R LR IC D&
F iE [ JEAFAE R Th L 40 M B 0 A 18 2808 [ B, I
H EA7 PATh1 2940 i R 7 9 8 s i 25 W7 I PR Al H,
AR IF A AR, UCEZ RN N B & fifk 3 2
NTh2AH R PTIARZREY, L ANEB #5175 3 7= 25 (40 (Rl
TIAEREIN R T2 R4 PR, T X A a4m i s FAEUC
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RERE, F. TM 78R REAER BB S /£ I BDIRIARHEE

EE A P B BB 0Y. BATh1AITh240 M 48, TregH ffE
AR S R Gt B EEMER], TregifnT Ll
7 HET GF-BANTL- 10401 286 155 e 200 R 580 14 T4 PR )
PR ATIREY. W 7028 BH Tre g4 ML IA it (e 3k g 4 it & A2
G e b 3G, TR N IR 4T P Fr 3 5, 3385 1 R 4
IR GE 71, PRI Tre g4l MAE A AR I3 B AR X 15/ 1,
X EEHUE T EA 2 LRI TE R HIPTR AR, Treg
Y MAE N s RS IO VR T Al M, & AR R b AR ] 2>,
TEIHAEHBAR BN I, 1575 SR Z R, Ik,
5T R I TregdH LRI Th 1 740 T B M 5 TB D 4 i
ARAS, TregHMFITh1 740 M0 f~F 45 7] LASZ 23 an T40 A
T SREE S . AREFE S HTERAE )
HGIE A R . AR SCHTR Th1 740 &% %
Tl B G PR, R L AEIBDH AR Y b R 4
U BRI I SE P, Thi 740 A A BTE AT = B A 3
PERFHLE], WL R, Th172 20 WME KA
o AN g AT, Thl 740 BRAMN R bt
K, 5 g e RN

ASCHETh 720 B S AR SN 5 7~ 5 IBDHF 7 it g
BHATERR.

1 Th1748fR2 518D
Th172H M AEIB D B F oA 35 S22 (4F A, Th1 744
2 PAPA AR K BRIL-17A TL-17F. IL-21AIIL-222:41
A7 RFHE I T BECEA T2 HIL-6 R TGF-BEC A 75
S, EBATNE. Th1 740070 W HIIL-17A, AF
IR F EEA RN 7, ] AR S K E R0 i
S IIEMAEAN T JORE SO, Th1 740 R H bR SR IE
IL-23R, TIL-23 ZIL-23RZEIB DA Fh 45 % B B 11
FAM™, Th1740 A FPIL-23 2 AR5 PR SIBD A RE VR R
A%, I CAEPIIL-12/23p40 P14 (12 F)Ath i) il 3%
il A CD. AW R B Th1 741 2 1H R IA
MITL-235244, SBYHML /il g GHUiAAA 5%, Il it —5 0
#r, BEWITh1 724080 FIL-2352 44 1] DAS0e b f5 B4 L 2%
RUFIg G B, I LA B 0 R 12 4 [ A % Al
3T P SR R TR TL-23, e A I N
AREMANLZTh1 7408, FILTh1 7400 5 G %)% R 5%
WAFAE T 22 251 R 1Y, Th1 740 s 7] L= AR IL-
21, IL-21 R RGN Th1 74 iR I TL-23R R4, 1L-23
HIL-23REE A 2R Th 740 fR A BE A, IR Rt 2774
—ANIE [ B B TIN5 28 RE L ZATh 1 740 B =
T A IAIIL-17AZ I EE 985 82, B AIBDHTh1 744
MR B T IE T B R,

DA RINE Y, IBDiE o s R IA M Th 740 n] g
TEAEATIRERE, — MRS RS T 74, R
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TGF-1 Activin A

L]
LN IL-6

Non-pathogenic Th17 cell

Pathogenic Th17 cell

1 BRIBHTM7ERARERET 7AERCENE. TCR: TR A; TGF-p1: #LERETB1; IL-6: F3/r&6; [IL-10: A/ E&10;
IL-17A: FH/3R17A; IL-6: FH41256; IL-1B: F441251B; GM—CSF: K ATfE—ErEamin Sag fig A 1 ALKS: UG 252 AFHHESS; p—ERK: Fils
AEARRESME ST RORye: BRI LAZ Ay Activin A: JIHZEA.

WAL B2 IR A T (symbiotic segmentedfila-mentous
bacteria, SFBYIRAIN), —MAZH RADIRES, TR
FEAE R Th1 740 M0 2 3T BERE AR, 3 RORE OB, W4y
WATFN-yZE" IBDAS Th1 7AH 40 i A 7 5% & B ATIE
WITh1 740 i i) B 2208, B an s = 8 75 R4 i e 1, wi
BRIL-2. IL-10f5E RN, o] B R NI M4 21
IL-10 K2 KV T Treg i ffl, TregZHfid 5 Th1 740 X AFAE
P, TL-10/ K 22 S EERIR 45 4, EmIHEN 5 &
PSS RAThI T4 2 5. RG22 — LeRfE e R
B, Th1 72 DA Sz HoAth S B 20 43wk i1 4 ER -7~ S5 1B D
@ﬁﬁ%p,lﬂ'

2 TM74RIREY L R LDAE
Th1740 2 Tho4H I /EIL-6 I TGF-BHIAINE i S ik
TE R IC 4 B PE TR AL, Th174088n] LLAZAETL-17A IL-
17F. IL-21FAIL-2256 40 M Rl -, 4 F R AH DG AL 52 4
(retinoic acid-related orphan receptor, RORy) & H 5 EL 1) 5%
SRR W LR B Th 740 A /A 34N BE: TL-6F1
TGF-BJEENTh17534k TL-213 KTh1704LIRZS . 1L-23
TES AL G HALERFTh 782 5 ™,

Th1 740 B2 AR BB S e, Th1 748 /EIBD &
H W A S B BN, I AR A 2 o E. R
(1T fETh1 7D REFI T RE M 73T JEAl, X% TR ZH L
Th1 72075 M8 P S ANBD A AR FRAE A A2 23 S EL ).

Tt 5 32 BH T h 1 7408 P 43 Ao R B 2 A FH 2 52 3
X 2 P R A S 5 R T, ZEAR S Th 740
GIHEThAN A LIk B JE 2 £ 41 il (antigen-presenting
cells, APC)FIHRFFR I A0 PR - (BLFFIL-6. IL-21 FITGF-B)
BN AT . SIRETHH I AETL-6-J AK-S TAT 351l
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T _EiAESE K FRORYFIROR ez /KT, A3 Th1 744
M) 504k, Th1 7400 73 hbr S E4H IR FIL-17A, IL-
17FAIL-22. IXSCH R 1T LA 5 b R 40 A 70 WA B B
JOR, T e B TR i = 250 L A 4 4/ 24 g R B 0 AR
HA AT R [ R SOREIRAS R Th1 741 gt
REE T 175 5 A DR SR 55 P 4 A 5 8 T
ARIE. RIER N, TGE-BEKRORYHIHEZ 2451 Th17
IR B JE AT 0 S S RN 5 A IR £
Th1753 7= A0, a0 s Rl -6 (1753 R 1 (hypoxia
inducible factor-1, HIF-1)/& —FhoCHE Rl Rz 25, ©
el E RO Th1 TAH O 5 K 7 RORy tFHIL-1 7K 1
FETh1 74000 73 A FEFI N D Re. A B 7R WS A HIF-
lo-ABCHHE 5 7] LUNIBDSR AL HT VA 72", af
DU I I HIF- 150k ABCH iz 8 (1 AR IndE4s &
NRETZR (—Fh 5 & e 32 AR I W PEBCAA ) (unconjugated
bilirubin, UCB)F] %, UCB#E— % AHR K4 4 I
JSE, MRS BT 70k P ARV FAUS. A=t Ay i ol
A T X /R T, HREid -1 BANIL-23 I, B
4] AR E Th1 740 I /6. Fse 5 I Th1 740 i 23 5
WA IR 7 (UIL-1. TL-6. TNF-o) 4k 2485 2
(WIL-8. CXCL1. CXCLS), & 4 8 8 (IS, Kfhsh
RIEEE, T IRIEG PR MR A,
2.1 Th174mfefe B & e Mk Jmsm Bt A2 L & %
A8 R Th1720M07E 5 5 S i A SETh1 740/ 31 H
B i 2 R AR RO AL BR ELME DG R AN
R ST 98 5 IR F AN AR,
TEZRRIEIETT 4, Th17THIEFLSs(GRIRE LT %
R — R B AR), (R B A o ik, SR K E
PERLYH AN 2 Th1 7400, J8ISTL-17)8 30587 RAE, M
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T Bt S R, G R ST R BT B
PR A 28 BB 3 S P IL-35FIIL-17/ 6 R 2R L, TL-17
1 Er B b s, TL-35 MBI, 0K S EUL-35F B Treg
AR/, BEMEAETh 7HI LR AAE K, TL-174>
IR TR 740 i, AT T BIERNER, T LA
FEIX L ] B, IL-17F1Th 1 740 i 4R 445 25 1)
M.

2.2 Th174m 5 1BDJ% it 42 55 by % WL £ WICDAI
UCH:#H g [E 45 2 Th1 740 Mo AH S 4 R 7 T L-17 A A
IL-17F B 880, HrpIL-17A/E Abs B V4R R T-4EIBD
Hh e T I R R, Th 7400 M P i) v i e 1) o
A, I FLAT DA 45 e £ (0 A A7 3R U220 AT I 7
FATh1 7 ARG 8, I RIAFOXP3+(2 T
PETAH B AAR 7 TR, FITEN A4 R B8 58 B H )
RORyt, RORyt/ ¥z F Tk CL 2% B[R] B4t e, Hb 24t et
FRCDA+HCDS+XU FH 1 20, 1 B4 i m] 75 5 Th1 7480l
(=4 Bt LAAIHIR ORyt ] LASNHITh1 740 e [ 7= 4 AT
VAR JORE SN, DRI, Th1 740 0 F mT B8 7 T 5 44 4 T
TR R e o J ok s R A AZ O /R F 2020,

Th1 740 A5 1B DI IE % 0 2 5 e A1
YHARIA T2 IARSE, Th1740fEE nT LA~ AP A 40 A -+
(WITL-22 TL-10)tH 0] LA A= i 48 4 i 57 (A L-1 740
IL-21)"20, FURAE A — Sl s f i) b 4
BEE . M RAAPUEE AR AP E . R
(1. REG3BHIREG3y); {2416 - TNF. IL-1p.
IL-6FNIL-85, LA S A MR A Pt AN W B 4T 4 4T i 43
WAFE R 4 B I, L R R R IR 2R RE R
P2 B & 5 P B P 3 PRI R SRR, L mT AR iR 4
MBI 2 Bk, FE MR R 28 5 R Pl G BE R
BV AR Z R 32 B B K AR, T 7 R 52
R VE R H 232 2 EA, (2RI Th1 74 A HA
a1 — 5 T2,

Th1740 8/ FIBD % AEFR 5 HAH GBI 74
5%, BRI MR SURRIE, 4087 ST URIL-23 32 4R (IL-
23R)IFRIEIG I, 7T LARE— 5 8 e W HE IR 1) A A
IL-23 3 () IE 1A S A 5, iz 0 AR A5 1 Th1 740 fa i
#8220, &, AR PETh1 740 f & I H B = TF Ny, [F]
I ZRIRIL-17AFNIL-10, IL-10/1)85k Z 38 5 7] LA S 45 i %
(R, Th1 770 WAIL-107E1BDH A UL 2 L A2 — Fil
P FIRGE . IRA R FE R A Th1 728 i 0 HI Th1
REMINREAIR L5 75, Treg MM 5Th1 74012 8] )
A, AR E R AR T S Th1 740 B 7 i (1 gyl i
#PEL 2 B TR A ARG T HE M Th1 740 M5 7 IBD T
S DU S A, ARG REEA LA 7
[HIR 15 1R Th1 740 f S5 IBD HIAH G 1.
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LR B = R AR 5 5 0 K BRI FNMLN (%
FRRIAR L EE ) 43 B H I C DAL 1 7+ RS BT i T
TEH R, imiR-1554i) 2H 2 35 BRI T IR ATMLN A
Th1740 97K B LATh1 740 ZEIBDH ] G2 %
BUN—MER RN, PR Th1 74000 355431k, %
IBD W] DA 2 — 5 AT VE AL AH AT R I J5 4t
PUPHTIL-17 A1 5225 IR BHIBDAS A& #18L f Th1 741 i
-1 B gzt

SNSRI 2% I PR AW RS 548 SR IR EAE IR
R VELE 7 95, I FEARIL-6, STAT3FIRORYtK) X, T
HEINFOXP3MIRIA, ft o it AR Th1 740 B gzl A
H8 0 Treg 20 M i LA, SRR IBDS 4 RE AR ™,

e FAC A\ A B AR A 0 S 56 368 3ok A6 20/401497) 2525 110
SRR A K LIE AR AR K DUAE W T8 [ J2 v, 3 3
UCHICD & CDA/IL-1745 1EH 38, HyEsi#icD
BHIL-22/K PR 5 TUCEE™). Th17AH 4K 7
TETE B HHIB D A8 (1l R AN 1fL 375 s 205, eAb, X
SEZ R T 5 BRI SR 2. CIRMEE I (Creactive
protein, CRP)F /Mt 144 (platelet count, PLT)/KF %L
PRSI BN LA ESN S 0 2 AL IL-17A
HIFNy 2 AP, IX 48R 7 Th1 7 A A FmRNA)
Feik SThIA AR FIFN-y I FIA 2 IEARSE) 3041150
TBCDZEThIZIEA S, IL-232 5Th14ii/r S CD%K
FERSFE, MEUCHTIL-23M 2 5 Th24i i/ 5 1 48 E
R, ] PAE B Th1 7400 &% Th1 7A 40 K 7 ZEIB D)
RAR R EEAER], IR ThIAITh1 74 i K14
SFAEIBD A B[R A,

S, Th1 740 AL FA B8R 7 Th1/Th275 5
(1) 5 e PSR 1) 431 Ak, (S 3RA D SRS N 5
PR I AR N A T AR,

2.3 Th17#mAe A8 % @m fie B - £ 1BDsR 23T A2 o 69 4F )
2.3.1 IL-17/£1BD ¥ #9451 1L-17/2 T4H K5 40
T, EFEARE6 A RLAAIL-17A-IL-17F)FI54~ 5%
PA(IL-17RA-IL-17RDAISEF). %41 i R FAEHR U 1)
T L B AEAN 5 PR (1) R e p ke 5 28 G B 4R Y
IL-17/2&—Fp 2 M gua R 7, endid 22 24 SR is A0 ER (i
fif#(mitogen-activated protein kinase, MAPK)i&4% 75 FIL-6F/1
TIL-8F722E, AT (e rp MR 4R AE SRS A SE4E, fih
RTAHMIGSE, B2 %01, iif PR AU EE
FRERIIL-1BAZIE™, BEAh, IL-1735 S R = A e A 4
DA, TERIR G MR it 2 ISR, FRTETE
FHEB AN, R eGSR R P E F

IL-17ARZ SR T f ) 2 AN 7, 2%
IR RAEH, HAEF 8 205 )M EEIL-17F5210-30
502 B SR IL-1TAMBEE (R 1 . IL-17A1E
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FF Wi 4u i, i@ (555 SR S 0E R 13 (signal
transducer and activator of transcription 3, STAT3)FlI#% [A T
-« B(NF-x B)uE (i 45 i 4 i) AR, % 1 S5 e
ke, ta] LUEEMAPKIR R % S — R8I R A B )
FRAEIREABTL 1 TRAME AR FIL-1TARIIL-1 7R (¥ )
REVE BN, TIL-17APUARRTDSSSE: 7 4 FITH B e R PESE
RARYER, X — LRI R, 727 H Bk 2
IL-17A, TIAFZIL-17F. SR 6k Z IL-17F /N BRAEAR KA
JE EXDSS-Z5lla R A B/, FTLABATARE R — 1A
NIL-17F & BUR A RAARIE 1, PO /E A e 5 1L
17FAIL-17 A% i 5 ST 4N B R B B9 A 1) = 2ot
kA, i R RS . PUMAE A SR
FHER P2 RFEVEF, 8400 [X 43 R4 & BRI
A 20 AT, BCE B Rl — D e B R A R P

KT IL-170I 324K, TL-1732 48 5 th 54 3% 53 4L R
(IL-17RA. RB. RC. RDFIRE), iff 5t WIL-17:@1d
FHIL-17R AFIIL-17RCAH Bt 7 — AR Z AR B G R
{55102 3@ ik g R BB R 7 52 A AH OC B 1 6(tumor
necrosis factor receptor-associated factor, TRAF6)IE{KH#H i1
B FmRNATRE, 72 192 2 A PR F A b A 1
B ) 2 04 rh RS ) B AR Y 1175 32 A4k 45 45 fi
R T — RIVBERRACAZ ZAFHF, BlinUSP25(Xz %1k
fitg) il e 3B PRI TR AFSFITR AF6IKZ E AR &S (M2
JiL P 3 R BB 0 R B B 1 A AR IR R ) SR 47
[ HIL-1745 51, W R I i i 3 T Actl 2 FT
IL-1740 R 715 5 4% S F2 i WAk, Hik2 5
IL-170 5 (1078 B AITL-173K 30 1) B & e,
Il Act] 7] BCAYATT F-B2

RTIL-170)— S8 SE0G R I, A/ N SR, AN
TESTL-23 5 850 R JR I A= R K, TIL-17RABRZ | IL-
17ABZ BEFTIL-1 75044 PRI 17 7] P A Fh i 2, oF
J& 2, IL-VTAGE 5 (R 5 SR80 T 2 sy B Jak 2702120
XU R B, R IL-17AA B & — R e 48 40 ] -,
HERITRERS, ERZHESHEWT, rTLS
S AR 28 40 B IR - 1) SR R AR B = AR P20, i LR
Lt R AR JE AN B 5 SR R EE  IIL- 1745 550 T B0
HHIRYT R B OCE L

XFTIL-17ZEIBDH I 5T, o] LGS & HAE A e sy
Wi B SREMEERE R T ER, ZORERIGRH
PIREACR AT AT, BUIL-17 PUityy o] U 8 i J A
FI3FN LR R 2 4R H R TR IA, 1235 AR TNBS 5
SN R B B A L. IR I R BHIL- 1745 Bt
FIRAE S IBDRH KA FF R &R, FTRELFFIKIBDIY
KA, ELE AT ANHITB DI 1IN, (HIEA /N B 45
[ RARAL A R I, TL-17AFIH]. IL-17RAHIH] . IL-174H
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REEN R H FEINELS SR, SRRk
BIL- 17465 R S aefe e L R ERIKCE Bh
IBDI & F S A Rridt— 2D e, 1E4T % CDIY)
Pt IL-17 FUAEFGUIL- 175244 0 R RT0 Hh, 22 &R 2
FHR T 745, B UARIL-173R )7 IBDIHA —E 2
. IL-23/Th1 74h(E Bl 2 ik v (1) G B E A 2 i v
[ i L 8 88 5 A AR P IR R 43, PLIL-17H 44 P 4
ZANHIIL-12MIL-23 1% 5%, AT INEIBD A 4E, X4
IGAE T BT ST UL S . — B R G M eta 2 AT
B SC LGN 66T 7T, 5 S 1439044 252 1L-1 745 Bt 771
P FIRTT R A 193804 #5 32 TL-1 745 HU5775 3 Al/Ek
HeRFIRIT IR . SN, R T 11EIIBDRI, 45
WARHSZIL-1THEHUANA ST 1) 2 K AEIB DI AU 3T AR
THEL IL-1 74590 8 256 R Ut & — A vl U
MYEYTT 77 %, (R E IR 5 22 5 IRIBDEAL, — H I
AV, TSR I ESTIL-17HURVR YT . ARREFXIL-174%
REIE BRI 2, w5 E i — PRk, B TE
IL-17400 T8 B A RSt o
2.3.2 IL-2321BD 894 A : 1L-2377 4 F ELVR 4 i A
GOPRAMM, BRI S e 40, 34 R ER LR - (tumor
necrosis factor, TNF)[]77£E J8% 2 20N TH1 740 A 1 2 7845,
IL-23 IR B AT Ld I 755 5 ik R 21 23075 S 40 R AU AH
[ 2% bk EE 4T (innate ymphoid cells, ILCs)7£ETh174]
Ji, Rt B P A SRR R R P, A AEIL-21, TL-213%
HIIL-23RYEThI 74HAEIE F (12328, IL-2351L-23R&5 A {2 ik
522 (I ThI 740M 74

TL-23 80 Rl S AR T 52 Th 1 7380 o T 75 (1) 3 [
FIEP, I HIL-232 5 K Ay FIFRAGHIE Grae o (1 S B
JRIRF, & 2 T R R, B W 7 2E 1 T
DA I 93/ D TL-23 4 43 W R AR TL- 17 (7= AE RO Dy B, 31X
HESE T a8 AR B A xRy TG i 290E, Ui BHIL-23
TE DR BRI AR D0 B 2RE 1R 1 s B 2 A —
i 22 Y,

TE L2 I 98 B BB ARY H &R, TL-12/1L-23 p40), IL-
23 p19EKIL-23R I RG] 5 350 WiE 2 B LA X
— RIS IL-23AH LA B (% W Th1 740 i, ILC3ZH i)
A kA S, SRR AT SR AT 20 LA B A 8 4
LRI (7= AR 5245 0%, R Fax SR B, #RRITL-23 50
OV P T 48 5 1 5 0 REAFI S e A K (1 2 B ).

FHME— L8l PRI 0 R I, FEUCHEE i, 3841
R W IRITL-23 ARG L (Rl ik K B v T
KIUC. i EHizWiitd & KYIFEMUCHCD, 5
xof HRZELAH Eb 22 SRl BB I H O S £ xd1L-23
p40FIIL-23 pl19ff) HR R4 I H T CDIR YT HIIE R IR
560 PRIk, TL-23 3041 S IL-23 R ] e X A SKIBD H
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2.4 Th174m it ¥ Z£IBD #4737 VE A Th1740I/EIBDH )
PRI A STt LA B A - IL- 10FIIL 222518,
2.4.1 Th17%8 i #:1L-10/21BD ¥ & #8423 V5 A - IL-10
R IR R A TARREEE, AN LT A ik B4 i)
BE-Br BIIL-10, 4% P 5z B B SR 2 B A A% 2
T B 20, JFC A bk O 4 e D i 72 A RS
25 J5 N7 ) A5 A2 B0 TL- 10 MR A4 i Rl - bl
“F(cytokine synthesis inhibitory factor, CSIF), f&—FZ 4L
PEANALIE T, AT LATE 2 R AN g p R 3% G e 3 Bl 4
PERBIAAE R, 5 980 SR J5 THT, TL-1088i@ T i 5
2 4mif 2 Th E EA SV AP UR 1L IRIA, B RHTR
SIBIEH, T TR EHME 1, $0 28 A AL e |
IERSFURLBE; [FIRS, TL- 100 e 28 5 R 7 1 & B S5 B
Ji. TL-10f 240 52 AARTL-10R J& 2844 K1 5%, ‘el
SEPEIEREEE A, WEALIIIL-10R 2 — /MBS H S E A1k, £
E T 2RIASE ()32 A% IL-10R1AIIL-10R2%7. &2 A1k
IL-10/IL-10R1/IL-10R2 A A= WiEHE, AT ST AK IS,
HEI 51 RS TATHE T HIBE R fb, TSI mRNA I 5%,
SN — RAZmE AN R 7074, RAEIL-100) 1
TR AP TL-100 £ 4 F 32 BEAAILLE P 98 RE S B
A G2 S, N 538 I P e S LR A LAAR PRI 52
P, F0 EH A% A0 AR AT AR R AR R R TR, BAK
FERBANM G2, (EREBLIMIAIEEE . MHC 11 25471
JE 235 LA S e 5 BREE (1R 203, 00 71N K 400 A A g
AR 3 ST AR IIL-4. IL-543 B[R] 140 2 1 A7,
IL-10 R A7 X ) S g i 15 7 A, IL-1077 U bt R 32 5
YR A e i, B I TN A FOR R, ER
IR RO e B B B ) YR T AR IL-10R X vl 1 5
VR B AR DAL — B OTE, A ) R4,
7 L AT D@ 81 A K PR 20 DR R i 7 22 9 B
AH AR, BRI AR R R R R, I R T
B FPETA MRS E it 52 rp g LA, XCDL 2K
TP BRE W  TIBLR R VE T 2 TR e . S0
T BRI I R P B T
UESRAE R IE ANFEF, IL-10. IL-10RaFIIL-10RB
(2 A0 O RIS IR BB S5 I 26 0%, LA A5t
[RIZH 33— 25 R B L- 1038 1 #7141 C D4SR BhiC D4+T4H i
2/ R Th1 4077 A T4 Ry HEFRACTh 1 7R, %6
VA ol A 0 B A e P R 5 I T R ORI R B, R T I
R n] DAYERY 5 i i N PR BRI AR e, T B R D7 I ] DA
PEHETh 74080 43I TL-10, 38T 38T G AR A 1B I 52 14431
7 SThIZ0 WA E EIL-10, 7T WAEIL- 1076 b & 4%
T RER IR E Y. BLZTL-108IL-10R oI Tre g4l
B o RAE B RS 5, FAIL-10/8Tre g4 il A i 41
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il 7 26 HHEUR PETh L 7HH AR I B, TregZiif He-MAF
1R 2 FBUL-107 4 ThRE H LA, TIL-10 342 i
Th177/7 4, IXFERLBEMETh7 B 5 35453 5 i 408
R R B R E Y, BT SCHT I Tre g4l M fITh17
Y1 0 () P B VR LS ST L- 1010 P 7. 2 F 5 R B B
Wk A LT TL- 1045 5 BBURK, Wk 200 ke 42 i) 268 S
RAEFE AT, BT AEESE I 28 56 1F T, B — R B
IL-10/2 2 Ry E . K2 SO RTL- 103 502 4k Ry
o RS BT A, RS I, H RIS 5k L Loy
T IR ARAF RN FE 0 7, FLAE Wi fRk 25 FH AT R
W R AR

I ATL- 10T WL B 70 R B, o S 7
R P — B RS 4H  R T X TB DIVR IT 45 A K3
FANBIENTUREZ AR, RKE XS TN FEA & 5038
[ s 288 i) 2 oo 40 DKL 0T R Sy 98 5 14 B o AV 97 R
A, AN E] e R R e A e P B,
2.4.2 Th17%m 5 sE1IL-22 £ IBD ¥ X F 4R 37V F - IL-22
FEIL- 10K 5L, — AR BRI EH, Bt 7 540
TR o 7 3G AN PR TR A% SR 38 5 1 o B 1) 50 8
PEAN L7 (0 [ e ThRERS. TTL-221% %2 4k (IL-22R)
(12BN PR T Pl R i 5l i 4 ™. 76 e R
PR G, Th17A B IA 2 AR IL-2211 B 2R A,
FEAE Ty TR T — 2R A J % 20 i) Fla BT, i
FLANBANDCYN M, TL-22 7] DL _F B 4 i = A= e
Bk, 55 b R A g, it S TAT3 WS (e ik s &
JRE2 TL-227F Iihe & AE ik R o LA XU Ak 4
A= FIL-22 B ORAP WA G S 8L TR I, T AN SZ 42 1] 1)
TL-22 375 P4 DU 3 Jra 26 K. TTTL-224F 28 AR FE Hh i =y
il Pt AR, IL-22 R\ E STAT3 5 5
TR b R G AL, 38T 5 2 R EE K (Claudin-2
FFut-2), H58 fig i [ 45 By A Th s> TL-220 ThE#: L
WA “HEIREIARE” B “RCERYIRE T, FoNE
B REINJRI S8 RE S 8L, SCRECAE JRE s M, Rk, TL-22
1 TR 4 42 O Fi Y,

IL-227EVF 218 1 SORE VRS T #A Rk, BFE K
PR DR TT 2 ANAF i g, FL B s SRS S
S TL-22 8% ph 488 22 45 V038 B PR A1 (0 CDATEH L IF.
HH)ZIL, 1 H R IRIR 40 (EL AN KA B AL T AR 4 )
Fik,

X/ B I A R 7 1R A0 i R, 4 2R AERE R
Th140 AR 7 A3 AITL-22 0 3. FH o Ao 44 BH
IL-22 A FICZ(J5 K S AR AN 7)) A TN B S-46 11 ¢
ANERIEIT O, IR B3 F1L-2219 72 42 R AhR(FF
T LA 5 42 i B T 80095 S 1) 2 BEAT Ll 2 — 1540,
JE I AWNRBEIL-2238:4% CUE IR RIS H R x5tz
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M2t i 9 B AR SR AATT 1E .

TL-22 EL IR A L—FPS TAT 34 i 1) 7 2 e 4 241
9Py, 1E NS B 44, CCR6+CDA+TAN Y
WE B BT 20 WA 4 BB B AT L-22(145). TL-22 3840 8 2
HIFISTAT3BF R ALK, 75 5 T4 AR iC)(SOX2.
NANOGHIPouSf1)¥IRIE, M T I i i1 A EoR
AU BhAh, bR AR A S TAT3 FMIE M i F1L-22
MAEIL-6, K BI¥E A i I F7 41 i (intestinal epithelial
cell, IECS)H HISTAT3E @ 2 1G T IBD G 1 —Ff
B RTE A TTIE. SR B AN A B, ZERE 1
ANF R R B, 1L-22 7 RE 2> SECR R R, 1E T
FIETT $E A, TL-22 (R 7R Frdt— b R M. I
PR 8T 159 45 W 9% I 1R A 24575 B LU TNF-ouX
P72 AL - H RE B BITL-2210 5% 1, {8 Bt
B R 1 7

3 &P

IBDH1 5C T Th1 A Th248 i 73 4k & 4% 1B i 8l 2 5/
Wy, £ B AR A e CDATUCH il R Y Y
ThIAITh1 73 2 8] 1)V, 535 Th17 5 Tregi i 8] i)
A, SRS Th 74000 2 18] f A ¥, Thi740
BOEE A N 52 PE I Treg2ie . LAK ] 43 WAIFN-y I Thl
AU AN P UATL-22 (I Th22AE A0, W] DA S e %, faf
Th1 720 B A 435 o % P i DAt R, (RSS2,
IBDEFHF EWE . 7. RUERA., hiE
PEE OABTRI MR BT S5 R 3 26 1k R P, i
FUIXFFFHT IR N TE DG R (AT LAE S5 N Th 74 i T 28 1)
Yo RAREA B,

LR AT, BATE BITh1 740 AE B8 T R R
iIES R A i B = i 1 s IH S S5 Sy N 2
- HHIL-6. TGF-B. IL-12. IL-23. IL21Z%Z 54
[F AL, Th1 748 f O B 5E 1 7E JH T IB DI 48 4
LR PR SR A, DRt Th 740 B (9 7 5 2
HBE— D HESE, FR R 5 Th1 740 B AR 5 1) 2 AT 1.
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Abstract

BACKGROUND

Gastric cancer is a common gastrointestinal tumor with a
poor prognosis. Ferroptosis is a novel form of regulated cell
death that plays a critical role in tumorigenesis. Therefore, it
is significant to construct a prognosis model of ferroptosis-
related genes to predict the prognosis of gastric cancer and
related therapeutic targets.

Alm
To explore the potential prognostic value of ferroptosis-
related mRNAs in gastric cancer.

METHODS

Since ferroptosis is a type of cell death driven by lipid
iron-dependent peroxidation, a predictive model was
constructed based on differentially expressed ferroptosis-
related mRNAs in gastric cancer.

RESULTS

We identified four differentially expressed mRNAs (DUSPI,
MYB, CAV1, and NOX4) associated with gastric cancer
prognosis. Kaplan-Meier analysis showed that the high-
risk group was associated with a poor prognosis, and risk
score was an independent prognostic indicator of survival.
The developed prognostic model showed superiority over
conventional clinical and pathological features in predicting
the prognosis of gastric cancer. In addition, the low-risk and
high-risk groups showed significant differences in immune
cell infiltration and immune checkpoints.

CONCLUSION
A novel ferroptosis-related mRNA signature has been

2021-12-28 | Volume 29 | Issue 24 |



developed, which could precisely predict the prognosis of
gastric cancer and serve as therapeutic targets for gastric
cancer.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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pvalue Hazard ratio

A DEGs

Prognostic genes B

DUSP1 <0.001  1.290(1.110-1.500)

MYB 0.010  0.803(0.680-0.948)

ZFP36 0.017  1.253(1.041-1.508)

CAV1 0.006  1.200(1.053-1.368)

CcDO1 0.038 1.316(1.016-1.704)

TSC22D3  0.020  1.201(1.029-1.401)

NOX4 0.001  1.985(1.309-3.010)

0.0

NOX4

105 0 -05 -1

1.0 2.0 3.0

Hazard ratio l

1 TCGARBISPERSET B ERBIMIE. A: 5 54 B A A 2 (22 SR S AR AR B B: A TR T B Tis
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VR MR ). 2 R BATTE T CG AR e A3
F34701) FA e 55 AR AR B A A7 PG BOREE) B R AR,
BEAT RS VE 20 BB g . idE— 2D R T C G AKUHEE e
H1306/1 5 A ¢ B PR A OC BORH B FE A, F TR
U 1 PR XSS BT 25 1) 73 4

1.2.2 FE AR & 5 FHAMH “limma” fBET
ZEm oy A, 1930 B P Bk T o6 22 S R Ak A
(differentially expressed genes, DEGs), fifii 214 7:
iR K I (false discovery rate, FDR)<0.05F1log, %
S5 ¥ (fold change, FC)|=1. X347614 A AE KR
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Kaplan-Meier 4= 17 i 28 K Lb 35 L 2 0] i A 77 % (overall
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A TAERFE # 28 (receiver operating characteristic
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2 B8
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TCGAKHE e T 2k [ 5 2 4 S Ferr DbEE T 2k 1
BRI T AL A 2R, 1930245 MR AE T2 AH X mRNA
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PEAE F1245 MR AL T M 56 (ImRNABEAT FL K K cox 1] U143
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22 MEF B THAEMRNATG EA A7
A BA TEME MR SE T A CDEGs T Lassolal 5
#r, 8IS A XIS UEVERATIE R AT, MR — NS H4
AmRNA(DUSPl. MYB. CAVI1. NOX4)H¥ijm A
(E12). WP A= K7 = (0.108 X DUSP1H]
FIEE)+H(-0.089 X MY BIIFKIAE)+H0.036 X CAVI [
IKE)H0.368 X NOX4 Fik &), fTH Fdk kAT
ST BAB A A 7 S5 B KU P43 AR XU VT 43 (risk
score, RS)HFAIME(RS = 0.8331), fEEH /> A m G4
(RS=0.8331) 51K fGZH(RS<0.8331). FRAT K I BEE XK:
PR HE, mfa A B E ST N B2 TR A (K
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%R 1 BENEZSELAERTANKITIEXER

Gene Log,FC FDR Gene Log,FC FDR
HELLS 2.35 6.36x10"° CcDO7 -1.15 2.05x10°
FANCD2 1.96 1.64%107" ZFP36 -1.45 246x107°
AURKA 2.19 1.80x 107" KRAS 1.30 3.93x10°
GDF15 2.96 2.20%107"° TXNIP -1.14 3.98x10°
STMN7T 1.44 2.03x 107" CDKNTA -1.06 6.31x10°
ZFP69B 1.39 5.22x 107" ANGPTL7 -2.45 6.71x107°
BID 1.27 547 %1077 CDKNZA 3.09 9.13x10°
AKR1C2 -1.90 6.90x 107" SLC2A6 1.01 1.18x107°
RRM2 1.70 162x107" PRKAAZ -1.55 1.39%x10°
AKRI1CT -1.94 1.75% 107" MIOX 2.97 2.61%x107
HBAT -2.11 456x107" VLDLR -1.01 7.33x107°
NOXT 473 469x107" ScD 1.28 1.63x 107
SLC1A5 1.54 6.11x10" CAV7 -1.18 2.34x107*
NOX4 1.95 6.11x107" ATP6V1G2 -1.67 3.16x10°*
TFRC 1.5 454%x107"° NCF2 1.01 350x10°*
MYB 2.16 1.42x107° JUN -1.15 4.45%x107
TRIB3 2.48 1.42%x107° MTI1G -1.45 6.17x 107
SLC2A12 -1.14 1.01x10°® LINC00336 1.27 9.19%x 107
PLIN4 -2.53 1.24%x10°° CYBB 1.01 9.89x 107
DUSP7T -1.62 1.68x107° SLC7AT1 1.13 1.12x107°
75C22D3 -1.37 254x107° ALOXE3 1.14 1.73%x10°°
VEGFA 1.26 3.69x10° FADS2 1.13 254%x107°
HAMP 1.99 6.71x107° NGB -3.01 3.37x107°
PSATT 157 5.36x 107 DRD5 1.40 1.16x 107
IFNG 2.12 1.25%x10°° AKRI1C3 -1.15 1.94%x107°

log,FC: ERESESRESPESRIAGEE 2 BIWEL FOR: FBRKUE.

6666666666555444444448420

A 6

Coefficients

Partial Likelihood Deviance
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Log Lambda Log(x)

2 Losso@IMRFUGHEFIEEL. A: Lassolifi S EANISREA]; B: 22 NRIESHI AR
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2.3 A AR A FA TG /T Kaplan-Meier 42
FE5HT, I fE A B 1 OS I AL TG 20 (P<0.001)
(4A). F: ok, FIH R 3RS Z K Fcox [ AT, i e
PR VT A2 75 A2 O S I AT Tl TR PR 7. FRAT TR IWAE
FAIRI R Cox B AT, USSP 4315 OS i 25 AH XU Ll
(hazard ratio, HR) = 3.267, P<0.001](#£3). £ 1FEHAhIE 24
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xR 2 SHUGHERAIERIETAERMRNA

Gene HR 95%Cl P

DUSPT 1.290 1.110-1.500 0.001
NOX4 1.985 1.309-3.010 0.001
GABARAPLZ 2.011 1.267-3.190 0.003
SLCZA3 1.285 1.085-1.521 0.004
NF2 0.579 0.398-0.842 0.004
CAVT 1.200 1.053-1.368 0.006
MYB 0.803 0.680-0.948 0.010
NOX5E 6.371 1.565-25.931 0.010
ARRDC3 12898 1.083-1.791 0.010
NNMT 1.209 1.042-1.404 0.013
ATG4D 0.671 0.485-0.927 0.016
MAPK14 1.603 1.090-2.356 0.016
ZFP36 1.253 1.090-1.508 0.017
RGS4 1.254 1.039-1.5614 0.018
75C22D3 1.201 1.029-1.401 0.020
KEAPT 0.644 0.438-0.945 0.025
NOX3 1.946 1.069-3.541 0.029
GLS2 0.416 0.184-0.937 0.034
ZEBT 1.198 1.012-1.417 0.035
PLINZ 1.219 1.014-1.467 0.035
SLC1A4 0.762 0.5676-0.982 0.036
cDO7 1.316 1.016-1.704 0.038
TGFBRT 1.322 1.013-1.727 0.040
ATF3 1.181 1.006-1.386 0.042
GABARAPL1 1.270 1.005-1.605 0.045

HR: Xipith; Cl: EiEXE.

*® 3 BEFRcoxORER

FREN HR 95%Cl P

e 1.027 1.008-1.046 0.005
M3l 1.317 0.882-1.967 0.178
FPEB D 1.378 0.961-1.975 0.081
RIEDH] 1.490 1.194-1.860 <0.001
DAL 3.267 1.781-5.995 <0.001

HR: XIfith; Cl: BEXE.

YRR RS PE 73 B SRR TR Sl PR s B AR AIE(14B). B
Ja, FAV BT 7 IS AR S n] T WA [ I R R
AE R ARSI, SR (<S65M1>65) TERI(B YA %«
PEY. B> 9%(G1-2F1G3) i Wi(Stage 1 - 11 AN
Stage II-IV)#EAT 73 20 #. AT, B T 1EZ M4,
e SIS A F AR AR R TC I B2 5P = 0.329),
HARE AT, IKEHKOSH AL T m /G 2H(P<0.05),
Fls.
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2.4 %k 5 R L N T PIRE RIS ek
RS Z B AR, FAT1M8 FssGSEA B AL ANR] G 2 4
JORE AHSCThAE KSR E V4. BATRIMAEDUR
B FE A A SRS . B4, CDS T4
PEOOIRANA . R LA SORANAR . ErgniE. R4
f. FRERINAE. NKYUM. SRANMEER SRR 4
BOMETAIM . JEEAHBIPETANM . Th14ii. MRz
MREGH. JEAETAN . APCEEIIH]. APCHLHIEL.
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B&E HR 95%Cl P
K2 1.036 1.016-1.056 <0.001
a3l 1.222 0.813-1.835 0.334
PR DR 1.303 0.905-1.877 0.155
RIEEDHS 1.585 1.248-2.012 <0.001
Pliaisy 3.211 1.711-6.027 <0.001
HR: XBitE; Cl: BiEXE.
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® low Risk o .
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BS—oDead L . D .h“'n‘..ﬁ
® Alive e o "’0.
: -‘ - A< AP
© : 204 -, * g
? . o .”0 S '."
g o o* . e LS * ¥y : '
g * . ; ~ °s’ LYIRCRTS & Risk
§ . : . ¢ . % S e MZJ 1 ‘ e %o o * ' ‘.1 0:.;.. ¢ high
- ° * c . e . “ !¢|}* 'o‘.f o low
3 ° . ® ‘e - L . ﬁ’to o
& o:o o _® S . f’..! & LR
~ o .:.-‘..::: N ~.° :'..' 50:.'... f..“ “ ’. e i y .: "f -’
::QM o;.g "}’-P.o o, 8% .h '-*f-ﬂ. 207 oo? A% JEEY
o e ‘VO?.. oo . :4. .:. '-O; ::ﬁ. 4 ‘&. ° ‘o s .-;. °. “..,
T T T T T T T T L4
0 50 100 150 200 250 300 350 T T T T T
-20 -10 0 10 20
Patients (increasing risk socre) tSNE1
B 3 47 BERIETAERMRNATIGERE. A: MBGIT AL B: B S SR AEuaE; C: BEE SIPCAK; D: BE s

Mt=SNEDHTIEL PCA: R DHTEE; e SNE: t—/ sk A Bk

A NP R R 7S R R NN s ) S SN N = 11 e
WIVESY, TEVUE B S e SR a4 2 [AAFAE B %
F(P<0.05)(EI6AFIB). B A A s f0 I FAH G 1) S ey T
TR RS2 B R RO, BATHE— DR ER T2 [h]
G R e IR B . FRATT R I 2L 2 T A e A
BEIKF-(tumor necrosis factor, TNF)#E ZJ:(41CD40LG-
CD70. TNFSF4. CD27. CD40%). B7-CD28Z % (1
CD274. PDCDILG2. PDCDI. CD276. CTLAA4.
[COSEE) A At S K 75 S (WILAG3. IDO2. HAVCR2
SVFAEZE S, JUHRAE B G A RIE ER(ET).

2.5 ShEREHE R 09 B i FRAVE A AR IR ¥ coe fE 7E F1 R
GEOARATIRAIE, [FIFEARME KU 1734 2 7 A e
fEH SR EH. TR e fa 2 HOS A 2 LUK fe 4.
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BEZEP = 0.003), X H5EAVETCCARH A P13 H 1045
FAHFI(EIBA). AT — M 7T 1. 2. 34F4:
A7 (I TR R OC T ZE AU C 43 71 290.620+ - 0.590F1
0.578(/EI8B).

3 e
FEARVIF T, B3 TTCGARE EM & T 58501
AH IR DA () T F A R 5 FRAT T — AR IR oA 858
P2 ST IR 1 RN S A 7 s 3R 7 B e R .
B, WAVGEE N T BRAET M D K AE B
HIZIAFA 1 n] DLPI AR5 AR A RS [ 4-mRN A T
JE A JEIE UGB, BATTRT DARH S 1) R I e f 2 AR
FHIEAAR R EAZE. Fr, R TRRERSZ R Ecox
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A Risk == High risk == Low risk B e 4 .
Z7
1.00 3
24 Z
)
2075 L o2
Fel =
] £
s 3 -
4.0.50 S 7
2
; o~ —— Risk, AUC=0.644
@ 0.25 e Age, AUC=0.589
p<0.001 —— Gender, AUC=0.520
—— Grade, AUC=0.563
2 — Stage, AUC=0.596
0.00 T T T T T T
5 1 3 3 4 5 & 7 8 9 10 0.0 0.2 04 06 08 1.0
Time(years) 1-Specificity

4 AT BEYICTAERMRNATUSREUHE. A: ARFRKEIF B RS E WAL B: RRIIEARSERDLN TS R RN R R OC
LI AUCH. ROC: SIRE TIERHEALE:; AUC: #IZE RV

A age>65 = high risk(n=75) == low risk(n=92) B age<=65 = high risk(n=76) =~ low risk(n=63) C FEMALE = high risk(n=59) < low risk(n=55) D MALE =~ high risk(n=92) =~ low risk(n=100)

1.00 1.00 1.00 1.00
2075 2075 2075 2075
3 3 3 3
8 E 8 2
2 2 2 o
5.0.50 5.0.50 5.0.50 5050
K £ 2 £
2 2 4 2
@025 @025 @025 @025

p=0.035 p=0.001 p=0.329 p<0.001
0.00 0.00 0.00 0.00
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Time(years) Time(years) Time(years) Time(years)

E G1-2 == high risk(n=40) == low risk(n=72) F G3 = high risk(n=111) =~ low risk(n=83) G Stage I-Il =~ high risk(n=64) =~ low risk(n=75) H Stage lIl-IV == high risk(n=87) == low risk(n=80)

1.00 1.00 1.00 1.00
2075 2075 2075 2075
2 g 2 2
2 2 3 2
[} 2 < [
5.0.50 5050 5.0.50 5.0.50
2 £ g g
4 14 2 2
@025 @025 @025 @025

p=0.026 p=0.008 p=0.019 p=0.021
0.00 0.00 0.00 0.00
0 1 2 3 4 5 6 0 1 2 3 4 5 6 7 8 9 10 0o 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Time(years) Time(years) Time(years) Time(years)

5 RAIRKFHIPBEESVERHL. A: F440HE FHKaplan—Meier = EHILL; B: 245 FHAKaplan—Meier 77 C: A HEAHAY
Kaplan—Meier 2772148, D: BHZHAKaplan—Meier =1L B: R0 ER EHH K aplan—Meier = EHELE; B S5 B E A IKaplan—Meier =77
ih4k; G: FHAREHAUKaplan—Meier EFERNZE,; H: BEEABR EZHAUKaplan—Meier EFEAREL.

A Risk E3 low E3 high B Risk E3 low E3 high

100 * ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ 2 9m ¢ ¢ 10{ ¢ °* = © & * b =2° ° ° ¢t

b 't

@

06] o LN *
. RS )
0.25 . e .
. N . L ,
. .
.
.
$ S & SR, S ol $ @ 2
000 .. F &S §§\ & & & 'B\Pb & &€ Q§a &((a
: & & F FIE& S
5 @ ° (P P P o © (P ¢ © & 7 & o R EFE &5
FFFSSSFLFSFSFF T Fo 7§ SIS FIEE
¥ o7 A7 N & & © & Q & &7 & &7 G & & & & > S
;
Qo%‘ ‘}q,é V@ & & & PV S «F
A7 &

6 SRUBIEIIEE. ABXINAEAIRAR. A: ssGSEAMDC AT ZRE; B: G RDEIIRENIZRIE. £<0.05, "P<0.01, P<0.001, SHREH
FL#Z. aDCs: )8 St FE (G S 28R 400; B cells: B4HJE; CD8+ T cells: CD8+T4Hflfl; DCs: HZR41L; iDCs: AL M 2R 400,
Macrophages: L Mast cells: AR Neutrophils: ik 2l NK cells: NKZH)E; pDCs: IR SR AN, T helper cells: IR
TG, Teh: JEIEHRENETAINE, Thi cells: Thi 4, Th2 cells: Th2 40, TIL: RivESE =Rk E 400, Treg: IRATHETAINE, APC co inhibition: 77
JEHE R HENH] APC co stimulation: FUEHEEAIHRIEL CCR: 4R T~ T2 1A; Check point: 85 /5; Cytolytic activity: A
ek, HLA: AZEE4I0E50)5; Inflamation promoting: $AE(ERE; MHC class 1 : EEHAUABNEE A1 1 ; Panainflamation: BIJZ$AE; T cell co
inhibition: TZHIEHANIE; T cell co stimulation: TZHIIHAIEL; Type I IEN Reponse: 1 BIFHEZS00/; Type IIIEN Reponse: 1T T2 .
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Risk B8 low B8 high
cc c cecb cabaccecc ccccaccaccecbboccacecccc b bbeeb
10.0 :
]
.
.
754 s %
s ®e
o o ° .
8 " . e .
Q‘ 5.01 o. . o. .
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s . (] s . o o, (]
8 " ..!= [} i :. t " L o: :. . .
i HE ﬁ“ RS b el R KF
pih oyl Taldt Tl ALY
3 . . s
ool P T il il T
& OO D U@ PAAT PO N DM D DR IAOLEAL, TN DML DD
B S I N N S e s R P O B A TR RN AN
SRR SR SRS
IS B I G FNVS & NS

7 BREBESKREEEBNESNRIE. 'P<0.05, "P<0.01, ‘P<0.001, SIREAME. HAVCR2: H BT 25E A2 42; CD40LG: CD40
FofARJEA; BTNL2: FEFLIEE FIFE2; TNFRSFO: JWESEA T2 AR5 f19; TNFRSFO: JEISER T2 A B ERR 114, ADORA2A:
IR A2, TNESF4: BRIASEIN T 5 1 S04 51 LAIR 1: A AIHRARSE sk RS2 R 1; TNESF14: JiREIAFEIN T8 52 ek 511 4;
CD200R 1: CD20052{K1; PDCD1LG2: FRFEFET 0T 1EA2; KIR3DL1: AU bk R I RE 2 SRR B AR ) A3, TNFRSF4: [
IFER- R Z IR 514; LGALSY: RIVA M PB4 S5 259; TNFRSFS: R BRI ZR AL 518; PDCD1: FEFFIEAIIHAEL &
F11; IDO2: BMERE2, 3— W IEERR2; CTLA4: 4R T AR S 4; TNFRSF25: R BT R Z B 5 A 5125, TIGIT: & T4l 4
EREIAIITIM S50 1 BTLA: B, TH#ELAIIEEIRIA 1 NRP1: #4FEE [ 1; ICOS: 7] SR 15 TMIGD2: 2R ZERIAI 0 EER
BB, HHLAR2: A NIE MR S - B R 8 2 G AE 192; TNESF18: R SER 157 175k 5118; LAG3: sk 4afifrE AL LR,

A B =

Risk == High risk == Low risk

P
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—— AUC at 3 years: 0.578
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1-Specificity

8 GEOWHIFESAVABRFUSHHIE. A: BaillE i AR RBEIT 2 B B B AL AL, B: BE RIS, 2, SEAEAFRINTRIIRIg 4

ROCHIZE. ROC: & TARRHIEHIZE; AUC: B8 FOmRL

[ )45 R, 4-mRNATE#H(DUSP1. MYB. CAVI.

NOX4)A] AL 500 B o B i U . XU S PR IR
fi#1(dual specificity phosphatase-1, DUSP1), tH#x22%4 )i
TR VS RA-1 (mitogen-activated protein kinase
phosphatase-1, MKP-1K), A& XU{ 5 PR e i 11 Jir 284 e
G, AE R R 40 A b 22 25 A 2R T (mitogen-
activated protein kinase, MAPK)Z & I DI RE /7 T KI5 H
YEH, HT"MAPKAE 58S 5 Mya 4 fsgiE. 74k,

FEAR TR SR BE RO A0 B R T N R A
DUSPI1#&ik 5 il id erastinfIR SL3 LA 1 4115
i (extracellular regulated protein kinases, ERK)ff
R 7 TGN, 8 T AT ] B AR RSB T S T
HLEIM. DUSP1A] Rt i B Wrunc-5 1RE B RS &
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1 (unc-51 like autophagy activating kinase 1, ULK1)
BEBECN {4 R A AR R 5 /AR RO TR Bz DR i )
DUSPI1R] B REIETIGYT i IR AUH AT ReE. M H,
DUSP1-5 e 240 i O iR 24 P DIAR G, £ N 1 57 20
fgrh, DUSP1Id %k il id p38 MAPKA T fIp-HitE (145
FOH KRR 2517, 75N B4+, DUSPL &Rk
Sx3B I BT B JE A 24511, AR DUSP IR IR,
Jie R 24H L ) AT T 2 1 PARATG, A e 4 B B B v
BU . MYB(v-myb avian myeloblastosis viral oncogene
homolog) & — Pk K £ 1, 1598 1% (reactive oxygen
species, ROS)HHCARAH S, 78 B e, #filc-MYB
AL CODIFE SR, Mg s e H ik(glutathione,
GSH)HJARK, FHIEROSHIZERL, )5 Hifilerastinis S
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BRAET-D . HAE W R c-Mybr] LUE T St e8 1(—
T 7 Bk A 1 B 1 R AR IR A S DR ) R 1 R AH DG 4 i
TEVERI R A A A KB, & 3-1(Caveolin-1, CAVI)fE
— b2 B T ) O ORE A B R Y R R, R R AR
MiERg s EEAEH, BRAAHUE TR 1, S g
HUER AR ZE6E F1, S nAbr7i 26 6", 76N B4
1, CAV LB BUEWNTYE 5 I8 BRI R 78 5t b Bz 0 A
“F(mesenchymal to epithelial transition factor, MET)- A%
JHE KK 732 4-2(human epidermal growth factor receptor
2, HER-2) A $It SR 184 1 B e 4 B eI P 24 122, g L
CAVIMRIESHATHRIGE B VIR G & A RS
WIS AR D, FTRESLIIC AV LR IGYT B AT 7 e 512,
I Y5k 1T AL B 4(nicotinamide adenine dinucleotide
phosphate oxidase 4, NOX4)ENOXZK MR 51, & —F
FURH T, Z5%Z . NOX4 mRIA L EROSH:
W e I JRg A 58 FE K] 1 (glioma-associated oncogene 1,
GLID(E %, (et Bmani b 55 wmh, &2
NPURHINOXALE B b Ik T+, 38 it Tanusigii
&5 AR A5 Sl OS2 5 B w0 R B
MifzZE. SERATMER—F, ATV IEHHL AL,
B4R IINOX4 mRNA S Fifl. Lee2 NP2 H
NOX4 R LAMEA T & s 5 F ARG E R TG 3 K 2
—. [FIN}, AR BHIHINO X4 2 1E5:EC DS T4 fL 7 i
S P IR, B IR TT T Y. R IR SRR
B B RO HLH B DA G, AR e AT 145 Gt R AR kT
TR OGHE RITE 15 i S5 TS BRAH DGR e e/, DRI 3RAT]
BEIR BRI 9 (P12 W 51697 B — N

[FIIS, EFRATHIR TR, S d i S 2 4 iR i 7K
PR, WE R AR R4 AT R R i . A A
FUAP PR R G BRI 5 e R AN R UG MK,
SRR AR D RN, Bk, kit
S, TEMRIAE ¢ ELWE 41 i Jd 1 TGF B2/NF-k B/Kindlin-2
axisih 2 5 B DY, BN BRI ImiR-217] LA
I TR 105 Qe ik [RR X R R B 7K 71 8 O
F:[H(gene of phosphate and tension homology deleted on
chromosome ten, PTEN) I ZH A 1 T K 15 Jee 241 o Mo
Mt 24, $5RPIBK/AK T 5l AHE™ . AR K47+
e I T 2 S A dE A iR AR, ELRT DU i
TS e £ TR AR AR 26 bR P P R 4 P AR T LA
P IEH TR, 5 B R A A 2. T
H, SfEHANAE AR T B TIERRN, 2FE
PR e Rk s . FRATIHEDN, B i 1 e N iR
T 7K v 5 B e g e 2 38 R A e e g e 2 PR 9 59
FHEHEAR. BT MES S R A Hl 7 A
S5G o H P [R) 9 SR I BT MR I 1, RO AE Sk A
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and T lymphocyte attenuator, BTLA)&TNF#H 5 il A,
HFRIE G RER 2B MEA 0. B AL RT 4% 993 25 40 i 52 44
2(hepatitis A virus cellular receptor 2, HAVCR2) ¥ E47 T H
SR 20 MO AN A A, Pk B R G s, AR
IR T AR — i Fe gt 1 771

4 g

YIOT R FIB A RAE T 2, A IR VAT HE At
—FE ISR, XA R R . RATTARE AL
BT A PR ) [l A A iR AR R Y, 7R —
B T RTHE PR SRS AE I AR . 0K, ROZ T8k
FETSEIG A Fi kit — DR RIS EA L. FRATITRE T
F B TS MR T MO bR 4, N BRI IT 12
T I ER LR,

NERR

LEHE
PR ALY SLAOT A B, oI P R
TR, BANEET A, (0T R RS
B T, AR TR, (K
BOBH LI U THUN, BUR 2. UL, R0 B

HAHEERENL
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BRICT 2 — Tl L (R S A AT T 3, SR BRAE A
RIERAE B RIE R L 5 BB TR IR A,

B AR
SR A A3 S 1 kM R T AR S R R P T
R, WAL A US4 T3 S e T 4

7%

L 7T TCGARR B BRAET A SR N A Al 5
BTG Z IR R, @RS, MHKaplan-
Meier E A7 i 2 7 H7 AN [ AU 2H 2 T8 0] B 8 S5 IR,
RIS AT TR S AT PP A

g7 NS H4 P mRNADUSPL. MYB. CAVI.
NOX T a8, A i B mfadl s BTG A
RAHSS, HIXBVEo 2 A A7 IS TG Fa b, R3]

A R e,
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Abstract

BACKGROUND

The changes in gut microbiota-dependent metabolites can
cause irritable bowel syndrome (IBS). It is important to
investigate whether a diet low in fermentable oligosaccharides,
disaccharides, monosaccharides, and polyols (FODMAPs)
plays a therapeutic role in IBS treatment by affecting the
production of phenylalanine (PHE), a gut microbiota-
dependent metabolite.

AlM

To investigate the efficacy of a low FODMAPs diet in
diarrhea-type irritable bowel syndrome (IBS-D) and its
molecular mechanism for regulating GLP-1 secretion by
affecting PHE, a gut microbiota-dependent metabolite.

METHODS

Thirty patients who met the Rome IV diagnostic criteria
for IBS-D were enrolled and treated with a low FODMAPs
diet for 4 wk. Thirty healthy volunteers served as baseline
controls. The changes of clinical symptom scores, and
serum PHE, GLP-1, and TNF-a, as well as IFN-y before
and after treatment were recorded. In in vitro experiment,
different doses of PHE were added into NCI-H716 cells to
observe the regulatory effect of PHE on GLP-1.

RESULTS
The clinical symptom scores after treatment in the IBS

2021-12-28 | Volume 29 | Issue 24 |
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group were significantly lower than those before treatment
(P <0.0001 & P < 0.001). After treatment, the levels of PHE
and GLP-1 increased (P < 0.05), but those of TNF-a and
IFN-y decreased significantly (P < 0.0001 & P < 0.001). No
adverse reactions occurred in the IBS group. In in vitro
experiment, GLP-1 expression levels were found to rise
with increasing PHE concentrations, and 1 mmol/L PHE
could significantly increase GLP-1 secretion.

CONCLUSION

Low FODMAPs diet improves the symptoms in IBS-D
patients via mechanisms that may be related to the
regulation of GLP-1 by affecting PHE and thereby inhibiting
the secretion of pro-inflammatory cytokines.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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W 5y ¥k 4z -4k (irritable bowel syndrome, IBS)#9 & 4
5piE A A F LI AR A F R E ML K
R EER EHE. WHE. EHE. % UBi(fermentable
oligosaccharides, disaccharides, monosaccharides and
polyols, FODMAPs)ik & f£1BS?4 /7 L2 F i@ 3L %5 v
iR B 7 4 9K 7 2UBR (phenylalanine, PHE)#) = &
Bt AR SRR AR %5 L.

79

MEAKFODMAPsik & /2175 B IBS(diarrhea-type
irritable bowel syndrome, IBS-D)74 77 L #4977 2% 3
i 3T 1 AR P HE R4 M B o 45 & A K
-1(glucagon-like peptide-1, GLP-1)#4 5~ L4,

Vi

RAFIOB) A F LIVAREWIBS-DEHF AL, T1L
FODMAPs/kA, /74248 SE5£30 418 B &R F1E A&
LA AT RE . LB e &R H RIBSA B G TT AT G
#\5 JRIE AR IR 4, #oill o 7 PHE, GLP-1, TNF-a, IFN-y.
SFKIANCI-H71648 52, /e AR B K EPHE, MLAPHET
GLP-164%A.

ZE
2Z2/KFODMAPs% 2T Fz, IBS % b RS K F 558
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ETpeasH e ARRIFODMAPSIIRNIR SALS S AR SIS B BIF

7897 BT A B AKX P<0.0001 & P<0.001); IBSZA 2 75 PHE
FaGLP-1R B AT L FH(P<0.05), TNF-a A= IFN-yik B 4
A F F(P<0.0001 & P<0.001). iXIhit42 & f—4 i I
R B . RSN EIZ I, 1 mmol/L PHE® vA B 2142
HEGLP-143k.

221

{&FODMAPs# 2 #8255 IBS-D % % 6 JR ek, FAE A
WU 7T 48 5 402 B & % e 7 18 B AR = S0 PHE R
2 GLP-1, #4048 X 2m B ) F o ik AR %
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SKEETR: WL R W B # LR A4E; IKFONMAPsH A 2K 4
B M %t HE AR AR-1; AL K 2w e B

DIRE: A SR T Wi o AR = AR KT A B 49
FEHE. W, EE. % LB (fermentable oligosaccharides,
disaccharides, monosaccharides and polyols, FODMAPs)4x
R ATRELIE B W 5 k47 -4k (irritable bowel syndrome, IBS)
77 AT AR K 2 R X IKFODMAPSAR AR e A
ZECE & e R AR, AR R AR T 488 T e i
PR DR R RER A EF, AR S s T A
15k, AT K a e R T4 A

SERSOIR: IR, S8, FRER, IR, St—R. ETHesser)
RZRIEFODMAPSIIENIE S Z AR GIEENT MG, BFRE
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0 55

% 5 8455 ik (irritable bowel syndrome, IBS)/& 5 i WKL)
REME B B 2 —, RIBRE S, KD S IVERIHEDY,
SEREBF R N3.8%. FEITERAFZ MR, T
R, FE ANBIBSH SR 2 F A, KN
HIES% (B LIV AR, IR LAIRYS RIBS(diarrhea-
type irritable bowel syndrome, IBS-D)&x A WL 1% H
MWIBIT R R AE, SBEFMER L SRE, ™
A FL AR AN AR 5 o &, 38 RO ORI 0 3 e 22 5% 1
. P R R AL S IBS R A IIM M, Mtk & T Lk
A A AR R R LT RER. S & B AT EUCNIBS
—A0yT 7 NAEIEF . AT R BRI SERE . 0.
B, £ JulE(fermentable oligosaccharides, disaccharides,
monosaccharides and polyols, FODMAPs)X & 1] 15 24 i
IBSHEE IRACRETR™. S o R AE P 2 8] A B
YE R AT 1B S 2 AR BE 2 (AEHL )b ()87 WL AR 7
HITHA L& R IN R TN Z R (phenylalanine, PHE) NIB S 4!
/N R TE R RN R Z Al S AR @ k. PHE
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A 3 I 4T RS2 AR (calcium-sensing receptor, CaSR )
T LA 2 FERE-1(glucagon-like peptide-1, GLP-1)E5™, 1fij
GLP-1&t—Fh SRR SR IR R, A TREHE"
2021-01/2021-06, FA TR HIKFODMAPs T £ 4 IBS-D i 2
HATTI, WS ASREAR A2 4k, TR AR AL 34T
THEEHEFL. BARE T,

1 SRIRSE

1.1 A4+

L1 AR (DIEAREN: 2021-01/2021-061& F7E
BEE b A28, F6 2 5 IVEARHEHIBS-DE#,
L3041 R HE30 44 fa 26 8 1R SRRt . A
AFF 5 T8 3 T 5 24 O 2 B T A i b = Bt M R 9
1O 2R R 2 H R (IR EWE AR5 2020LH004), F£5
W TN R FAE R . QPINIRE: OF & 1ETE
RIBSE 5 IViZ Wi bR (4 TR R AR ), @4FE1#820-70
% @ TC AR PRSI R A AL 8 IO TR, o HOIR AR TH
BE. Myl PRIAREY) . FMEEM. IEHBHE. AB
SRR I T ORI, @5 BE A R AT, 2538 A0
THERZEBE. G)HERbrE: ORI A E 2, @K
AL IR . RS, O F TS ; @OF
TEFZ BSOSty B BF B RGH RAER S
#; @25 F I 2, ©FRFER IR B Ol
) H I B e B st 5, @SB HT 4 P R A8 AR AR T
PUAE 2R B A AL 1 R 2 S5 5 T A AL 259,
(@ R AR OQTEVEREFRITZ W, @
FR GARBESLHEIRIT 77 58 @I EA RN, NE
Ak 23T IKFODMAPS TR & & 5 WFEVR YT I A T 1 2%
b, @A BRILAE T TR 76 BRI U7 B A A A2 v

1.1.2 #RSh 23t SRAINCI-H7 1620, 11 E & E R
2B By B, PHE(P5482-10MG)I4T-Sigma-Aldrich
NCIR

1.2 7%

1.2.1 T35 sk H— R EFRRIEEM— L7 A
IBSHIH AL I RHE A ik & i 3N, 1 5523 1
&, HIRETR S/ AZ A B R IFODMAPSTR & 41
xR, HKH—XN—iEFEEEEE AN ZH R
FATREIR S, BRI 23 K B A IR
FODMAPsTR & F1I3 H 3", 3 HER R S avhiR
AWy RS KR, BRI R T T 4. TR
BT AT TCAH R 2R YT

1.2.2 #R4hem e 523 NCI-H716 4HA N E L4 i 5,
KIFET MECE W e, BA W R, nl 2 i
GLP-1. ¥NCI-H7 164l FH &5 % g 4 L iG AR PMI
164055 753 5 75 5, R 25 CMPRS 3R, 7637 C.
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5% COBFM IR, BUAEKIRE RIFrIgnie, £540
Ji11£90 % B b T /S LR, 5 FLIE F 1 X 10°4 41 i 1)
A, HPHEW T 1 mol/L LSt ic #5200 mmol/
LIFIRER, FFFH 56 42 55 77 UC ) ekl LR B2 1) T AR .
SEIG AU R O FXF IR @5 EPHEYL: 0.25
mmol/L PHE; @ 7| fPHE: 0.5 mmol/L PHE; @
7 PHEZH: 1.0 mmol/L PHE. TiAb3#24 h. % P4l & 1L,
TH=IREL.
1.3 MLEFR A7
1.3.1 W6 AR R34 X} f BEX HE AL R AR T Tidh s 3
TBITH, KASEIRIT 5 G s R R AT P43 (1)IB SHE
PR FEFEE R (IBS symptom severity scale, IBS-SSS):
IBS-SSSEK .7 H50047, B4~ 4% H 14 E 16 FEl 2H0-100
oy RAMET 750 RGAR I, 1R R R R E R ) SHE
I3 HINT5-175, 175-300, 30043 LA_E"Y; (2)FF IR K
Bristol {43, 1-784 43 Bix6E Bil-743; B)HEEAR": 46
2. 2wk, 3wk, 1R/, 2 UR/Ad, 3Uk/d, >3 7]/, 43 5
N1-677.
1.3.2 s Al s An: 0 TG R 2 R A R,
JARITRT 46T 45 RGBS i Bk f1.8-10 mL, 3000
r/minZ0215 min, FREEUME. bR B T-80 ‘CUKAEIR-IEFE
. R FELISAVEIISE IfiL 5 PHE, GLP-1, TNF-ot, IFN-y. it
FIE R Rz A Sl A BR A BIER AL, i 4ialin &
Ui EAT.
1.3.3 @m it b A i) 45 A 4TI SEIG4E o SR EUS- 2 4T
Ji FIETR, BT -80 CUKFRLRAFAFI. SRAELISAIEN &
YA FIEWRGLP-1. R & B Rz sl A BR A =4
B, B AR e R U B AT

Bt A0H SEHISPSS 22.0 % GraphPad Prism 6.0
Gt AT AT Gt o0 B, W IR AT T 2 R
BTG, AR IEZS o A28 & S UM B R AT B RS 58
By K. LLP<0.05 N ZE R A iit L

2 B8

2.1 AL NHBET—BIHIA RN, IR KA
ARG ], NZHIBS H -T2 ifE 916.90 mo+0.97
mo. S NFEIEAR ORI . SRR TR
(body mass index, BMI) /5 [, Z= ¥ L4t 222 X, BA
ATELPE. g5 R LR

2.2 s R AR RS 5IEF AR, YT RTIBSALE A 1BS-
SSSiT4r, Bristol 43, HHMEAZE 03T, 27 A A4t
THERE X (P<0.0001 & P<0.001); 7577 5 & 1BS-SSSIT
¥, BristoliF43, HHMEMEIP 3 IE0ETTHT NI, 2R A
A8 X (P<0.0001 & P<0.001). 2, 3.

2.3 £ APHE, GLP-1&A4Z X 4o f B -F- il 52 5 1E 41
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xR 1 IERERBSABEMS]. FHEEBMIEE

2R3 nINIE) nILEER) RIS/ FEES(®, mean+SD)  BMIkg/m’)
E8H 30 30 15/15 33.43+1.66 21.79+0.53
IBSH 30 30 16/14 37.57+1.98 20.99 + 0.49

IBS: BZRLRSIE; BMI: BINREEH

R 2 IERARIBSAEEEIIRIGIBS-SSSIED N = 30, mean + SD)

285l RN =1 IBS-SSS

E2AH SKE]] 31.00+4.01

IBSZH SAs Al 257.70 +14.42°

¢ 15.15

PE <0.0001
arsie 130.50 + 10.51°

t 7.13

PiE <0.0001

P<0.0001, SIEHAELCHR, IBSEH; *P<0.0001, IBSESITBIGLLR. IBS: BZHERSIE; IBS-SSS:IZ 8458

BERTERESR.

xR 3 [EEAKIBSEEE ST BlGBristolED R HHEMZEITHMn = 30, PRIEI25%, 75%)]

485 pUIliNp=T Bristol {43 bz (303

E24H SCOUA] 4.00(4.00, 5.00) 3.00(3.00, 3.25)

IBSZH AT Al 6.00(6.00, 6.00)° 5.00(5.00, 6.00)°

Z 6.84 6.73

PlE <0.001 <0.001
BB 5.00(4.00, 5.00)° 3.50(3.00, 4.00)"

z -4.68 —4.74

PiE <0.001 <0.001

’P<0.001, SIEEELE, IBSH; *P<0.001, IBSEATRIGHHE.

LA, JR9T ATIB S &3 MiEPHEMGLP-1IRE T B4,
TNF-o, IFN-yKFETH i, 72 5 B et L(P<0.0001);
2897 J5, IBSAHPHEMGLP- K ERRT T, 2= BA
U= (P<0.05), TNF-ofIIFN-yiR BEECHT T RF, 2257
HA G023 X (P<0.0001 & P<0.001), 4.

2.4 PHE-T %t #m it 2 6 GLP-189 % v F4 R RV E(0.25
mmol/L, 0.5 mmol/L, 1 mmol/L)PHE i ANCI-H7164 it
17T PE KB, BEEPHEWREERI N, GLP-13R1A/K iz
EFt, 1 mmol/L PHER] LA 25 (e #EGLP-1433, 2 53 B A
Gt L(P<0.05), KS.

3118
IBSAKIGHLHIR 24, Wi 2 SIBS Kk AR s HLA: B
TR, T R S A T A A 1 1 P i R A AR
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WP R PR IR IR, 2
I INREZEL. Zhang®E" R IIB S £ 3 5 A1 P R
BUR N, 5 3 o A S AR P e IR, TR AN 5 O
FEAH oG, ARFEs RR, SEREEEMI, 1BSEH
IS PHERF, $27RIBSWIE B AU =4 K A .
PHEXYGLP- VRS 2 /E . GLP-1 A Ui
[ P R0 225 g P A 2 EQ A B B 433 JFF 7 B0, i8R £515-180
SN, 21560% MBS 2 HPUER RAE SR, $2
7N T SR DR P 3R P RETET B S B A 3 Ik 2 ke —
SEAEF™. GLP-15 7l 40 IR BAFAE % VIS R, Kissow
SRR ST R I G LP-1 1] (5 25 PRI AT I /) B s il e
RIEFEEEVPor. —IKFEEIARE(dipeptidyl peptidase, DP)fHIfl]
FICHRIGLP-1 K3 ) 1] LA 25 iz AR AL /N R 45 1 2
IiE, 512 40 FTNF-a fITEN=y /- 080, LAE PG
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xR 4 [FEEARBSESESSEIGPHE. GLP-1. {EXMEEFRE N = 30, mean + SD)

831 VAR PHE(umol/L) GLP-1(pmol/L) TNF-apg/mL) IFN-y(pg/mL)

ERH SBuA 79.71 £2.48 14.69 + 0.57 40.50 +1.77 67.07 £2.91

IBSH 8A 61.66 +2.34° 9.07 +0.47° 66.99 +2.14° 116.70 +4.57°

t 5.30 7.64 9.56 9.16

PlE <0.0001 <0.0001 <0.0001 <0.0001
arsia 68.74+2.19" 10.51 +0.52° 52.94 +2.13° 91.82 +4.29"

t 2.21 2.06 4.66 3.97

PiE 0.03 0.04 <0.0001 0.0002

°P<0.0001, SIERELHE, IBSZH; "P<0.05, °P<0.0001, P<0.001, IBSEBTAIGHE. PHE: XRASE;
GLP-1: RS IMEEAFAN-1; TNF-o: FOBIASER S —a; IFN-y: FHEE—y.

& 5 PHETFXT4BEE D IUGLP-THIZZ0M(mean + SD)

285l GLP-1(pmol/L)
WiRA 7.563+0.07
PHEZH(0.25 mmol/L) 7.92+0.07
PHEZE(0.5 mmol/L) 7.98+0.76
PHEZE(1 mmol/L) 9.00+0.12°
t 10.5
PiE 0.01

°P<0.05, SIBRLALLR, PHELR. PHE: RIREHE; GLP-1: IRSIMEBRIFK-1.

RANMIR FTGF-Bor it Nt AT 78k R, 5 i B
HIEF AL, IBSEFH MG HGLP-153W %, TNF-offl
TFN-y 73 W38 . AR A1 SI256 2 I 25 PHEVR 5 PRIz 4384 i,
GLP-11/K-FiE 4 BT, mikEIPHER] DL R i3k
GLP-1433. R, HEMPHE@ED A SGLP-1AIEE 4 41
Jit IR 740, 2 5IBS-DIF A FE AR

IBSTE N —F B i, SMEXREY. K
FODMAPsJCf A] 45 34 ek #:50 % -80 %6 IBS ER IR, Jo 3t
SEMEMR IV ZERE IR, Varja 25 AT 2 RE 04T, R IH S54%
GBS ML, (RIFFKFODMAPSIK & IIBS 4 1
SRR P15 B2, Bos LT H MBS &G
JTHIREA AR IUR I, B A KFODMAPSIR 677 )5,
HIBS-SSSPHr, HHMEAAR S FEE IR 225G, FRIK
FODMAPsTX £ A B T 2% 1BS-D A F I ARTEAR.

TR v ] R R B KA B I BN T 15 R B
FINRIIBSIER. 1 K 2T LARE g i A B s 4. o
Fo R I FIFODMAPSIR S MEFR KRR, H IS0 ¥ 2% [
PESH R FN LIS AR 22 B8 & 380, FEAEA imiE 20, Beks
ThREREHS A P AR AU N3 NP, MeintoshZE PR B,
{KFODMAPSIR B HE I T i i 2k i 10 =% BRI 2 7
P k&P 5t R BUKFODMAPSIR & 6728 K, H
R AR AT, $&RIKFODMAPSIR & 1
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TR A RSB E . Sk PR LR BIIBS K
B AT E 1 T T R SRR 0 s IR A, HIBSHR
SRR AR AR K. i W REC sporogenes Clostridium
botulinum SPHEACHHI I, 28 (BP0 7l T B F1
KR EHEE T AR YT Pearson 8IS 1T &I,
Christensenellaceac HF}S5PHE R IEAHIC(FHR R EUK T
0.7). B FATHEM AR &85 f5, 15 3 Wi g A AR e
AR, T S B R AU T R A O AR AR S R, AT
FODMAPsR &7 A, B MIEPHEK T BHG)T T
f, [RIE MLEGLP-175 T 15, TNF-ofHIIEN-y 3 %, 42
ANCEIRYT AT REIE I B mMPHER & &, i A= GLP-1
3, A 9 A AR DAL 1 7 A

4 R

25 Pk, {KFODMAPSTK & XIBS-DEE BAH —E N
TBITRCR. ZIRTT 75 T AR, XN TARE W)
AR SORE I R BN I B2 AR T BT, okt
ST — P B A 8 RN, FEAR BV, HMUR
FODMAPsIX & Iz 97 3, MHR B FEWURE TR
LT PEEARIE R, FAEHRITZ 00, REEA, KIVkE
Vi AR R WA, sk, 7 1E B 5 PHE 8] (1) FL A4
VAN, H47E 4 J5 T R B4 S5 K 4 i S B .
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NERER

ZRE=

W % &5 & 1k (irritable bowel syndrome, IBS) & WLHY
Dhfeth B aiE s < —. Wi s R AU ™= 2 28 T = 2
(phenylalanine, PHE)51BS& /i, PHER HI 51
I TR DX 14 i JUAC Uk 2 Tk s TR XA K- 1 (g lucagon-like
peptide-1, GLP-1)BIS. (KA A BEMSERE . WS,
BE. 2 JGHE(fermentable oligosaccharides, disaccharides,
monosaccharides and polyols, FODMAPs){X & +& H 8 %
IIBSIAIT ik —.

Eoaliiiz/z /A
KTIKFODMAPSR £ A2 75 5 Ml i b iz 18 R AU =4
PHE)=AE B AEIBSIATT A4 R i b
AL 45 A BT iz R & 1R YT SR LS8 AR,

=l o

] BHIKFODM A Pst £ i it i B AU ™~ Y PHE 2
GLP-17EIBS A VAYT 1 1 43T WL ik eiay 7 i
IR AL ER VR SR,

a0

DA e b P RH T2 IRV T B S 38 NI 70 5, it
XA i A e PRRER A 2, 13 B IRFODMA PSR
BEITROR; i HELISATEAS I 2 75 PHE. GLP-
1, 1] BIAR & 7580 5 PHE & GLP-11224k,; is FHELISATE
K 5 LS TNF -0, TFN-y, [ BHAR & TR0 S LA
RANMR T 1A [FIRHAT RSN SESS, BRFPHEXTGLP-1
SIUAIEEVE .

Z{XFODMAPSTX & T Til5, 1BSHEH I ARIER TS 2 2
3%, MIEPHEMGLP- TR B TFlaT EFt, (2 R AR+
TNF-oFHIFN-y# FERCT-FHT ™ B ARAM IR RN, ik
FEPHE AJ LA {2 3EGLP-15734.

ASEEG ] B T REYE BB SPIR IS R, 15 32 i g AR
WP IPHEA: il 8, 33U A AU #E GLP- VR0
5| R RAE RN [ B T IKFODMAPSIR £ ] il f0m
PHERFGLP-173 WARE T4 28R S SE. BHHfIK & -1 iE
BB 1- N 3T R 2 IMAFAEAE FAE .

REf=
RRFAT 2 AL, KFEA, KIYIRE 7 I A 1056 K W 1
fRFODMAPSTEZ T 2, S o2 i S E LA E TR
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DUTFESEANRE A, BLAh, il a5 il A
W2 B BRI R, K754 J5 T e s siis: i 4a it
KA.
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Abstract

BACKGROUND

Hepatocellular carcinoma (HCC) is a malignant tumor with
rich blood supply. The blood supply is closely related to its
occurrence and development. Contrast-enhanced ultrasound
(CEUS) can quantitatively analyze the microcirculation
blood flow of HCC, indirectly reflect its pathological
characteristics, evaluate the curative effect, and guide clinical
treatment.

Alm

To investigate the characteristics of CEUS parameters
of HCC residual lesions after transcatheter artery
chemoembolization (TACE), and analyze their correlation
with serum hypoxia inducible factor-1a (HIF-1a).

METHODS

Eighty-six HCC patients treated with TACE were selected
as the subjects. They were divided into either a no residual
lesion group (52 cases) or a residual lesion group (34 cases).
All patients underwent CEUS within 3 d before treatment
and 30 d after treatment. The following perfusion parameters
were measured: Maximum intensity (IMAX), time to peak
(TTP), rise time (RT), and washout time (WT). The levels of
serum HIF-1a and vascular endothelial growth factor (VEGEF)
were measured by enzyme-linked immunosorbent assay.
The changes of perfusion parameters, and serum HIF-1a
and VEGEF levels before and after treatment were compared
between the two groups.

RESULTS
Before treatment, there was no significant difference in
IMAX, RT, TTP, WT, or serum HIF-1a and VEGF between
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the two groups (P > 0.05). After treatment, the levels of
serum HIF-1a and VEGF in the no residual lesion group
were significantly lower than those before treatment (P
< 0.05), and CEUS showed that there was no obvious
perfusion in the lesions. In the residual lesion group, after
treatment, the levels of serum HIF-1a and VEGF were
significantly higher (P < 0.05), IMAX was significantly lower
(P <0.05), and RT, TIP, and WT were significantly longer
than those before treatment (P < 0.05). After treatment,
IMAX in the residual lesion group was positively correlated
with the levels of HIF-1a (R2 =074, P <0.05), and TTP, RT,
and WT were negatively correlated with the levels of HIF-
la (R2 =0.56, 0.42, and 048, respectively; P < 0.05).

CONCLUSION

CEUS can directly reflect the changes of HCC perfusion
after TACE treatment, and the perfusion parameters
(IMAX, TTP, RT, and WT) of residual tissues have a good
correlation with the levels of serum HIF-1a, which can
provide a reference for the comprehensive evaluation of the
curative effect of TACE.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Tk B
B=

JR A VERT 4@ BeL S (hepatocellular carcinoma, HCC)/% T
G TR, RS S A A LR F ARk
# 7 1% %/(contrast-enhanced ultrasound, CEUS)4k & &
SHATHCCLL LA IR A ALK A, 2K o 18] e e 3L 22
FUFAE, AT AL, SFHE Tl ARG T

BH7

Wit 2 FF A S IR IT 42 K (transcatheter artery
chemoembolization, TACE) R4 77 EHCCF% B J= it
AR B Y SRR, BH L b E TR T-1a
(hypoxia inducible factor-1a, HIF-1a)#9 48 % 4.

Fix
#IAE L TACEAR 4 7 #9HCC % 4 864 1k 4 A 50 1+
% ARV TE IR G 5 IR G (520 ) Aw 5%, 2(34
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). PR B HRA3 dA, RE30 dHIT# F Pk
&, W E R RS KR E (maximum intensity,
IMAX), ik} 8] (time to peak, TTP), LFt8+1a] (rise
time, RT), /& 7# Bt 18] (clearance time, WT). [ 28, KA B
B S R R ) E A HIF-1aky 8 R R A K B F
(vascular endothelial growth factor, VEGF)/K-F. b4t/
2 &G G AR B R IR A, A HIF-
1a% VEGF7K-F % 4L,

ZE

BT A, WLLEIMAX. RT. TTP. WT. fFHIF-la
BAVEGFK-F LR, £ 73 R4 5 &L (P>0.05); %
TG, ik B4 f A HIF-1aZ VEGFK-F &8 97 37
PR T, 2R %45 & (P<0.05), BB FEH L
=, RIE R I B R BT, R A
HIF-1a% VEGFK-F406 77 a0 A B9 &, £ 78 43t
F & (P<0.05); 877 )5, B AGIMAXE S T A1 A
BTH, 2FH%FELP<0.05); 4776, KGN
#RT. TTPAWTEE T 7 RIEK, £ A %t 5
BN (P<0.05); FX @G 417477 )5, IMAX S s A HIF-1a/k
F 2 EAR R (R’ = 0.74, P<0.05), TTP. RT. WT# X5 f
A HIF-1a7k-F 2 i AR AR = 0.56, R> = 042, R* = 0.48,
P<0.05).

21t

A8 A AR B TACEAR 74 57 JEHCC 1L 49 s
TR TAL, 5K G LR A i R AR (IMAX,
TTP. RT. WT)%5 e iFHIF-la/k-F LA RAFAR £,
T A Vs R 22 AT E TACEAR I7 A3 A H 1R 3.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0315

JUR AT A (hepatocellular carcinoma, HCC)HI A
AR R B A R, K2 BRI & g
W, REFARUIBRIGITIL 2. & 38 3h kAT i 28
(transcatheter artery chemoembolization, TACE) AR & JEF
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ARIGITHCCHIE ET57%, (HRTACER G LR %
o, FIAMER AR TA CEYT &0 CE KM, B s 2
HCCIZZ¥H . BRI, MRS S 1-1a
(hypoxia inducible factor-1a, HIF-1a) L A M55 4 2 A4E K
“F(vascular endothelial growth factor, VEGF)iL R IATEHI 4
M T R A R 35 5 F AR Y. A s A —Fh
EA TR ROR, AMYBERGHA LR a4 i
WmBN 7155 S, T HAEB)A B e e v 4 g A%,
C vz A T s s Bhiz bR AR B Rk e
P& M TACERTT JE HC CHA R k() I e v
REAE, S H 5 IS HIF-1a7K-F A G, NI IREE S PR
T RS

1 RT3

1.1 A #H2019-05/2021-078 8], B BEFTAEAMEIA
HHZ TACEARIGTT BI86BIHCCEEZME A Fint &, H
W65, o214, fE#S32-72%, SFHI(51.18£11.08)%.
PR AL 75 5% B 40 N TCHk B 41524 Rk B 4. (34451). 4N
Frite: (D)L AT 22 RRELR2 NHCC; Q) B KR, AR
KREHZAEFNRTT; G)HIIRESr 2 AChild-Pugh A% EB
G, (A)BEIMLINRE IEH; (S)PBIRNTE HZB 1S F =15, HEbR
b (DARBEMN 32 FAE, Q&I E T Ae AT, 5
DR a2; G EEGE (AR E. 3861
I, HAEN2.4-8.7 cm, “FH)(4.63£1.07) em. HFH T ARAT
3 dN, RJF30 dEZ G A X MEHIF-1a5 VEGF
K E.

12 7%

1.2.1 A8 # G A EY: RH Acuson 2000/ 7 2
Wi, FL#&4C1HRkL, % H4.0 MHz, P E XLk &
TG EAR . B AT H B R, WAL E
TEAS KNS AR IET RS B L IE 43 A 55— A L. 75 BT
Bk, kAL E, Bl s Ba R, H
5 mLA=H /KRR 75 18 5255 Sono Vue (Braccoa
B, hH2.4 mL, 203 Bk PR 3, kA
HERKS mLypA, [ ITES, WEEA7f%S minkh F3I7s
B AR, BRI KR, A B
BRIX, Az FH R [R) - 58 R fth 22 00 5 1 3% b of 7 B
SR B K8 (maximum intensity, IMAX), 1A I [E]
(time to peak, TTP), i [H](rise time, RT), 551 [A]
(clearance time, WT). il & 2 Ik, BCFSMEE A
LHUE. L.

1.2.2 TACEAR &I WHUHTEE D, R RRRE, R H
SeldingerBE AR ZERIA ML BNk, #3584 Bk BN
B, EIE AL B BIAK, S5 AR HETZ44): 20-40
mgRFFEZR. 0.5-1 g S-FMREERE. 100-200 mgREAA!
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4-10 mLiEA MU, {5 kE gt mzhikie 2€, DLk A5k
MIRFEH 1.
1.2.3 HIF-1a5 VEGF#&R: &%, &, KEM IEh#
JikE K IS mL, LA10000 r/min s Co38 5 73 55 L3, {777
F--20 CUKFERRM. 1 F 2 K4 A Bh A BT &
AH R &, 18 I S 2 W B A I LIS HIF-1a 5
VEGF/KF. 6 N LA T % br v i S5 2 105, B
A7 AR 359 7 2 BEAR TR A U0 A P AT 4 R A

it ZALFE SR FISPSS 20.048 i1 2 0 Mgk, it &
PR PA(mean+SD)FR R, H 67 AT S £l LR A
Be XS RE AR B0, 2H IR B0 LU R ST A AR 5% AH
FMEAr B R HIPearsonfi X 70 #T. P<0.05IANAZE A 4

THEER X

2 B8

2.1 3697 WG S S A6 AR AL VAIT ET, BALAY LI HIF-
1la e VEGF/AK LA, 2R gttt 5 L(@P>0.05); iA
75, TohR B A IS HIF-1a X% VEGF /K FEE 97 Hi A
BRI, ZERAE SR L P<0.05); EIT ), FREAN
MIEHIF-1a & VEGF/KPREIGTT BT W Tt =1, 27 A 4t
THEEE L(P<0.05). L.

22 BHWERFE Y MREZLALTA BITH, W
HMIMAX. RT. TTP. WTHE, ZRBTLLHFm L
(P>0.05); 1697 )5, Tohk B M PG R BoR, kAR LA
S MR (BI2); YRIT R, R B AR P 2 s AR
AT IG5 X IR (E13), R AIIMA XA RTEA & R
[, 2R A 475 L (P<0.05), MRT. TTPAIWTHEIA
JTATI R ZEK, 250 Guih 24 U(P<0.05). IL3K2.

2.3 BB EH R ELAKE oIFHIF-1ak-F 48 %M
FREALIRIT A, IMAX S IMIEHIF-1a7K°F 2 1EME, R =
0.74, P<0.05; TTP 5 MLIEHIF-1a7KF £ 7AH>E, R® = 0.56,
P<0.05; RT 5 IMIEHIF-1a7K T £ 57k, R = 0.42, P<0.05;
WTH MEHIF-1a7KF 264056, R = 048, P<0.05. Hrf
IMAX 5 LB HIF-1a7K P A S .

3 111E
TACEAR & — RT3 VI ITHCCAEF AR T B, @it
REL b7 Jiv e (& I B ik, VR GRIAN 2459, 75 3 IR A 40k
AR IR AR, T S ) iRt R, s g B L {8
TACEAJS, fRI 240 5 3t J st AL /N L, 2~ A
SAEFIRTHUTACEST 7, 384 e 40 M 126 3% S 4737 ML
20 PR, FEHER S TACEST X0H B T Il AR H] & T
—IIRIT .

I A O — R BRI R R RO, ot
T R e i L VR e R 20 2% 2 B R Ik 52, SRR I
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& 1 BSAIBIIESERER

285l HIF-1a (pg/mL) TE/PE VEGF (pg/mL) TE/PHE
TCHRERZE(52151)

yorsHl 166.52 + 40.29 4.463/.000 293.20 +60.17 7.673/0.000
arsie 132.80 +37.79 225.78 + 43.89

FE828(3441)

TS HI 173.69+49.10 —11.889/.000 289.30 + 50.60 -11.539/0.000
Beisia 252.66 +67.43 341.63 +64.92

HIF-1a: REIFSEF-1a; VEGF: MBRRAKEF.

® 2 BISRIEBEETMRETISHLER

B, TCHBLA526) SR B4R (3461)

- BISEI BasE  TE/PE BISHE arsE TE/PE
IMAX(%) 151.18+19.87 0  54.874/.000 148.25+16.72 119.41+14.65 11.967/0.000
RT(S) 11.92+3.18 0  27.040/.000 11.61+3.68 13.71x2.77 -2.707/0.011
TTP(S) 17.13+3.55 0  34.744/000 17.55+3.73 19.32+4.31 -6.369/0.000
WT(S) 22.94+3.88 0  42628/.000 23.65+4.19 26.65+4.64 -3.446/0.002

IMAX: B KSRE; RT: EFAHEYE); TTP: JAIERYE; WT: ES0E.

1 E-REHATEE, KEHMARTRL, EEHERTIE
BHAR.

2 ZSERDMSIREARRD, REAIRIS, 2FREUE.
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il

»

.
- -
4
P2l
e
B
T
-
-~
-

B 3 LSERDRMUISIEEARD, MILEEKE, LR XE.

7 JHTE PR A R A A ML AT T At R, T 1A% S i
R HL U E R AR, H S IR A ZMVDE DA,
P IR AN SRR ST ORREE N, 90 ) A A X IS,
RPN S5y B ML (X, 328 P I ] - 158 P 20
BE—25 58 S AT X I MR HEE S A, AT T 1
T, TR, TR A R IE R R, kR IR A
VEE, 1RIRHCCIE RPN G, ToMBEIA A ik
ANIE AR, TACEST AU . ABHEIR T, 697 )5, &
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P 2 P 3 R S A R AT TR R X 35, $27RTACE
ARG I SR SR AR MLV, B kLR o, FEd—b
BT, BT RN, BB A IMAXEBHATT 1T 2
FFE, TIRT TTPAIWTHIGYT HI B ALK (P<0.05), $27~
iz F A G R RE NIRRT TA CEY T A A 2 nT SE 1)
MFREN F15F AT B, A BT 7 ROl R 2 W |
ATV B R, 25 R R AT RE 2, TACEARXTHCCHYR
HERIABER NIRRT RS0 A [FIFR FE R, s
IR IMLIRETE S5 2 AR B0

SR SEUIRAS T IO LA 7= A 22 o S A 2 SR TR
T, MHIF-1afF Ay EE— 51, w85 S E R BT
R, 51 VEGFHE I 53¢, 4kl i 3 o 57 240 B e,
Pk I AR R T VEGFYE A —Fh i b 2 AE KA
T, S5 A K AR, RS R R, 6
7 )5, TR AR MEHIF-1a % VEGF/K 8677 T W
2R FE@P<0.05), IESZ T TACERIGITHCCHIA Rk, %
FE TR R AT BB 2 K R H C MR 20 24 gl 1 2K, L7l
HIF-1abl X VEGFBEZ /0, S8 A0S0 R, 2R 1
B, AT R, RIS, TR AR IEHIF-1a
VEGF/KFHIGTT AT T+ 55(P<0.05), $2/RHCCIMR ifi
AR BOE R DL MR A3, BZRTACEAR 5 Bk i
T XK e v, T W I IS HIF-1a % VEGF/KF AT 1E J9 7
fHTACEST R Im R ZF Fiabr. i8R K AT A 2 HC CIf
JAZTR R, TEGRIEREIAEE R, Ja 4H 4 WA K = HIF-
1a, VEGFLAXIHITACEF] 7. BEAEIT L RIHTACER S,
HIF-1a X VEGF/KF¥ L7t 2 e ik B () 25 22 Tt 8] 7,
HTACER JGA K75 2 PIAH ",

FHIME BT 45 B oR, BB AIRTT Ja, IMAX S I
HIF-1a7K P2 IEM ISR = 0.74, P<0.05), T TTP. RT.
WTH) 5 IEHIF-1a7K T £ HAAHKR = 0.56,R* = 042, R’
= 0.48, P<0.05). $E/RFfFE MIEHIF-1a/K P2k, HCC
B B T Jeg 2L 2R I AR O IR, R R TE R PR I R S
FNIMAX#E K, TTP. RT. WTZEME. 8K Al A2,
TACEAR J&, HCCH B g 21 2 F 2 52 R WL, T4
Ji 53 i K B HIF-1a, _FIBVEGE, sk KBV L A2,
It e s PR 1 Ny RIS, AR AN L P B AN R R
B, I I T R, (R B IRAETE K S s F R, (i Re
IUE, FEGRE MR LR R BT, BN R, &
PG R S 2 R AR N AR

4 g

Zx BT, i8I R ] EDW R A TACEAR JFHCCHf
AL LA KR AS LA AU AR B O, FE IRt 2
HIMAX. TTP. RT. WTH¥ 5 M7EHIF-1a/K T EA R
GFAHIRAE, W T8 B P TACEAR JEHCCHLEE AR
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WL IT 2%, A BTt — U B T AP K HERf L
1.

NERR

P =
i B 5=

iR 1% 5 (contrast-enhanced ultrasound, CEUS)BETH i 27~
JEUR 1 P4 P (hepatocellular carcinoma, HCC)fAAE A I
I, WERRPEAL 2 T I Bk AT 12 %€ (transcatheter artery
chemoembolization, TACE)A Ji 9 - 5% B8 Al 3 A2 i
1L, A B T97 804,

Eoatiivg /)

iz FICEUSSE & PFETACEA JFHCCILAAZ 1L, 73#7 LA
SR MLEEE S S8 F-1a (hypoxia inducible factor-1a,
HIF-1a)/K-FAHICE, DUIAIE PRI AT SR it A e 2
*%.

Eeat g =pon

AR ST L2 H A2 12 FHCEUS/M T TACEAR J5
HCCHR B A MLAARFAIE, A5 MIEHIF-Tazk-FAH .
S5 R SRR B G YT 5 MIEHIF-1a. ML A A KK
“F(vascular endothelial growth factor, VEGF)7K~F* J % flLifi
SHINEGRIT AT R DR, BB HIRIT R & RS
5 MIEHIF-1a7K- ¥ BAT RAFARSCIE.

LR A

KF WIS FHCEUS T TACEAR JEHC ChE B M- I
FHIES M HIF-1a7K~FAH M. CEUSRZ —Fhall it R 5
HR, it e 2 W B hrH U RS,

SEEER

A ICSCHEFCIA R 75258 H bR, W Fis R os, FRi 4
97 5 MLEHIF-1a X VEGF/KFHIATT B+, Tk
5 ¥ (maximum intensity, IMAX)EGYT AT R %, LIRS
[A](rise time, RT). J&UERT[E](time to peak, TTP)FIEEIH
[ [A](clearance time, WT)BaTT AT 4EK; 7R B 4IGIT )G
IMAX. TTP. RT. WTJ5ILIEHIF-1la7K-FAH M R
4f. AW R i HICEUS A R TACEAR JFHCCH.
B A AR S A2 A AR IR, AT PPAS T 28

El

HCC I3 2405 MiEHIF-1a7K P H 5 K. 12 FICEUS
SEBIETACEAREHCCIL AR S J7 3L CEUSHEE
B HCCILI, PHAETACEIRYT I G ML 284k, 4k
PEALIT R, 1859097, CBUST ML Sh 115 £ B VA%
TACEJST 3, N N —Hify7 it 2%, CEUSHEIFAEHCC
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ITACEST R4, H MR S4 5 MIGHIF-1a7K-F-HA K
PE. IZFHCEUSZMTHCCATACERYT B o ML A8 1k, M
A AEPEEIT 2. IMAX S MEHIF-1a7K P 2 IEAE,
MTTP. RT. WTH 5 MIEHIF-1a7k 7 & 7AH5E. HCCIL
WSS MIEHIF-1a7K P BA RIFA G, o] T B
TACEST R4, 1833677, CEUSH NI & BT TACEAR
JEIT RARpE—Fh LA T

EE=

TR AL T HE T, e 550, CEUSE 5% SR T4, fmi
BUMG T 25 5, mld i OB A, ME7K, IS 752t
17843, CEUSE &I TACEXHCCHIVAITRUR. S2it
= YECEUSE B TACEXTHCCHIVA YT 2R
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Abstract
BACKGROUND

Hepatitis B virus (HBV) carriers have special characteristics

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

due to the illness and their psychological, physiological,
and social needs, often accompanied by negative
psychology such as anxiety and self-accusation. Hostile
handling or avoidance coping style is not conducive to the
transformation of their mother’s role, and it is difficult to
meet their emotional needs and childcare needs. Therefore,
the childcare competence is low. It is particularly important
to formulate relevant measures to improve maternal
childcare competence.

Alm

To analyze the correlation between the postpartum
unsatisfied needs of HBV carriers and the parenting
competence, and explore the related factors that affect the
parenting competence.

METHODS

In this study, 95 HBV carriers who delivered at our hospital
from June 2019 to March 2021 were selected using the
convenience sampling method in this cross-sectional survey.
The general information of the subjects was collected via
a survey form. The Short-Form Survivor Unmet Needs
Survey (SF-SUNS) and Chinese Version Parenting Sense
Competence Scale (C-PSOC) were used to analyze the
correlation between unmet needs and childcare competence,
and multivariate hierarchical regression analysis was used
to analyze the factors affecting the childcare competence of
pregnant HBV carriers.

RESULTS

Ninety-five questionnaires were issued, and 90 valid
questionnaires were returned. The valid response rate was
94.74%. The total score of the SF-SUNS scale for the 90 HBV
carriers was 73.54 + 12.75, and the total score of the C-PSOC
scale was 68.66 * 8.12. Pearson correlation analysis showed
that the total score and the scores of each dimension of the
SE-SUNS scale for pregnant HBV carriers were negatively
correlated with the total score and the scores of each
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dimension of the C-PSOC scale (r <0, P < 0.05). Hierarchical
regression analysis showed that education level, parenting
knowledge, previous parenting experience, participation
in infant care work, postpartum depression, and social
support were factors influencing maternal competence in
parenting in HBV carriers (P < 0.05). After controlling for
general demographic data, the total score and scores of all
dimensions of the SF-SUNS scale were influencing factors
on the competence of pregnant HBV carriers (P < 0.05).

CONCLUSION

There are moderate postpartum unmet needs of HBV
carriers and childcare competency, and the two are
negatively correlated. Medical staff should pay attention to
assessing the unmet needs of HBV carriers after delivery
and improving their parenting knowledge, social support,
and psychological status to improve maternal and child-
raising competency.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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i 2

b =
I=E=]

L RFETHE T aRAERA A v, A9, 4
SFEREA— AR, TR EE. BRF BT
1 AR FW SR IET R LB E p T X, RA T
REE A G, EABREREREFTILER, &
B LT BAEAK. B M, 316 U6 Rt BB K, #
EABR I, SRS I FILBAE R A 2.

V=14
S U REE TR a e AH L ERE FIL
AT R AR R, KT vA B LR R AR A R

Vi

KB R A A & ik, H AR S AR R i£452019-
06/2021-03 44 18] T Az = ¥ 5 4 = 69954 T AT 7% 7
Wik Fda, FRAEN AN —HAARAEL. K
i 2% K15 " & & (the short-form survivor unmet needs
survey, SF-SUNS). ¥ S & JLIEAE B & % (Chinese
version parenting sense competence scale, C-PSOC)#t 4T
RAE, s RHLEREFILAERARLNE, RA %
A BN H R TR A% 4 7 a7 L1
BetgARR B &,
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=E

2R R K950, W 29 K904, AL EIE A
94.74%; 90%) THT & 445 45 4 42 SF-SUNSZ £ &4
A(73.541+12.75)%, C-PSOCE % %5 4 (68.66+8.12)
% Pearsontl & 547 27, THFIR A% % = 4aSF-
SUNS® £ & % EiF5. 29H5CPSOCE A 4%
AR B2 AR £ (<0, P<0.05); 2B 5 )3 57 4k
RRF, IMNARE, FILREREE,. WEATZ
Wi BEEIVBRIAES. FRBpAR. a2
LTI 45 % % a5 IUREAE B 49 %R B 4 (P<0.05),
by — A T F G, SF-SUNSE & & 4 F iF
5 RO RUITRFHLTH FIEF LRG0
#(P<0.05).

2zt

LI Jm 450 5 da e g Rt R B RS ILRAE
BALTPERTE, B=F 2 AMA; B AR B EMN
WE G RRATE R, BEH Il FRE AL £
L, BECIARE, AT a5 U &,

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

KB TR FETE KRB ER FILBAER, Fa X

BORE: R3¥5 LAFmEHTLZANRHF LR
BB FAER, FILBAEREAL, Bi% 5 E KA B LHRTH
B, i AE e A AE R, B R A XAk, AR
4 F UL B A A EE. KB KR AR @A & %,
ST CIF RS % FHa G 0 Rk A E K5 F LR
Bt AR KM, § R —FHIR I F ILBAE R,

XHRRR: =, AUZE, NE CAHRSEBET T BIRRERRS
B LBHERETERMEDNT. BFEABUIRTG 2021; 29(24): 1434-1440
URL.: https://www.wjgnet.com/1009-3079/full/v29/i24/1434.htm
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0 3I5

LIRS AR MR O R L PR (hepatitis
B surface antigen, HBsAg) 2 PH % HAFZ2 [A]>6 mo, {HJH
IHEER A IE 3, Tl PRAE Bk, S M e Bt 4 it
FRE TCREIR £ R B4 & 20 B N T 110%, Horh 4
A5 3 R6%-15%, RN SR TPk, i
AT AR, OB, e TR EAH B SR A,
SR TOVE R A W E SAAE R R I TR oK, 1 2 oK
RETIRGWL, H7 B OH, FURKIILL T A
HRRAS, som H Al aiE Y, &) LT IE R BHE S
J USR] R &b T K IR RE ) B RRe, =PI E ) LT
A BRI LT R, AR T fE B A4 ) L e R
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KO R AR @ W AR F 5. K
A RDEL, HOBEZLIRIRIE AL LG, 27
W (K6 LRI R TR, & LR AT, [ 4
B ) LA R I E L, (B Py i 4k T
BB HOR AR Z IR 4 7 10 8 LA
WEIE. ST Ik, AT T A B R A2 7 1) LW
B, TR A R S B LA S

1 #RRTSE

L1 A4 A FOR F B IRT IR 05, J7 (AR Lk %
2019-06/2021-03 18] F-ASe = K 47 119561 L 25
o710, PINARAE: BRUER, B ) LR Jo ] i
PRARAEEGSLAYSEIR, HBs ARG FH M HARFELIS [7])>6 mo;
JHIhRER B R IR s, BORIEAE, VOB ok, HARMKSE
FRIM AR AT, B A R RS . HERRARAE: ¥
PR PEATNAUT % 8. BE4iiRE. 5%
H FARTS N RS R B I AR 18 T
ReAAar. HENE AR M E O REREAT S R, K35
FrA LR E IR

1.2 7%

1.2.1 AL T A ()RR BIE7EFER . U
E. BILFIREREREE. KEHRAN. BEREE
Piv i, 258 )L T/EE, R,
Ja AL 42 FFE . HBeAg. Il ZFDNA.
e M PURTIRIT . A R AR B E JLENR
B 0 G B AT VA, BEERTAELIEE . MEUE. 1B
. PRATE S 1 H W S A BTV A AF BERL
R, MRS NAE, A REARERE. HrEELA
ERE. RHEZ T &7 5l E K (edinburgh postnatal
depression scale, EPDS) PRSI, %5 &I 1050
W, TFIER M 0-3 7045 P00, S 70 B N0-3077,
1393<95) NICANHE, 9-137r N fa NHE, >1373 9H 1l
16, ZERA S Cronbach’s a2 %$190.83, HIE
90.87. I H 2 SCHFVEE B3R (social support rating
scale, SSRS)M M S HE %M L S X #E 2 SCRFI
I FH B3N Y FE VP AS S AL SRR RR B, VP2 <2000 M
MR D, 20-309 AAk 433 R — %, 30-4047 Ky
o, ZE RS ACronbach’s o & £150.89,
HIEEN0.94; ()AL K. AW T KEK (the
short-form survivor unmet needs survey, SF-SUNS) 4
FAGE T RGNFKHE) N 02 KR R34
% H). BRI S HFT R 6N % H) TEK
Jop 2% 5 SR (8 2% BDANNYERE, £ 5% H 12 180-477 540
I3, BOrTEE 0-1207, JME AR L 7 K M, X ER
fJ 4 ACronbach’s a R%(°40.89, Hll{E B 0.92; (3)
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HSCRR A ) LT /22 (Chinese version parenting sense
competence scale, C-PSOC)™ ¥ b & JLisi mE (9N 46 ).
B ILABERN % HAMERE, #:2% Hi%1-6730T 73, Horb9
BNy, B IEEIN17-10247, sHE S E )L
(R, 1ZER A EAECronbach’s o REUN0.86, HINE
J£2190.89.

1.2.2 R& 7 & PEiAre JE42d B RH T2 20 9
KB, HE G, B RASG—8 S8 A
PHEACRE R H B J7R5, FABES 7R s
LI R . FLR TR A5, B BRI A Gk a5
(M BRI > 20% B0 A7 AL IE AR %), [BICA 2R 2290
B, A 248 994.74%.

Brit AL RIISPSS 24.040 3 ki, LA
mean® SDRF/RIHEGREL RAMERL, 2 HIAHE
SKHIBRIN T 2000, TR R R FOR, JEH
55, KHIPearsoniF AT HH A 73 #; K H 2 7o IalIH 73 #ir
EAHTREm A E ) LA R, a = 0.05, 4
P<0.05IF, 22 57 B giih2 8

2 BR

2.1 #4aSF-SUNSE & F4 900 £ JH i 24l i & =1
SF-SUNSE £ 50 A(73.54 £12.75) 5. WL

2.2 F4aC-PSOCE &4 900 £ B4 & 7= 10
C-PSOC =R 5151 N(68.66+8.12)4. IL3R2.

23 FlaEEkiBRE FHILBAER A8 P PearsontH
KM TR, SR TR & P idSF-SUNSE R %4
FEVSr . B 5C-PSOCERS4EETr. B EM
FHFE(r<0, P<0.05). W33,

2.4 REVHAEF4AC-PSOCE R FL 4 C-PSOCHE
RVPDEAFSCHFREE . IR EREE. K&
AW BEFREED . 5% )L T/EE. 7~
JEHIAR . #E SRS AR AR, ZRA ST ER X
(P<0.05). W.3z4.

2.5 FlaFILBRERY R XG5 2R A5 ¥
C-PSOCER E/HEANAZE, ¥ CHFEE. & J)LHIN
EREE. KEAWRAN. BERETLN. 2521
MR TAE S = JE4Ar. -0k, SF-SUNSE KT
Gy SN H AR BT RS, B A B IR S L LR
5.8 N 2E%R. SE-SUNSE R BT 45
— ZB, SRR, XHWREE. B)LMIREIERE.

BMAEREET . 52U TIER. PR,
SFR R QIR FAE N # 0 E ) LA RIS R R
(P<0.05); 4= — M N 2250k, SF-SUNSE R &4
JEVESr L S CIHREAE N T E LRI
i K] 25 (P<0.05). WL36.
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R 1 0B ZAPRSIE TS = ASF-SUNSERIED B!

8 ZBH BRESERD) SIPMESEED) B0 (mean+SD, 4 F£BEIID(mean £ 5D, )
ERFEX 3 0-12 4-11 8.56 +2.01 2.76+0.43
MY DERIERFEK 13 0-52 22-41 30.76 +4.58 2.53+0.42
SRIPIREN R ST SUPIR T K 6 0-24 14-23 18.64 +4.08 2.46+0.29
TIERWSER 8 0-32 15-28 21.76+5.13 2.47+0.38
= 30 0-120 56-89 73.54+£12.75 2.59+0.28

xR 2 9IOBIZHHRSIETE T HAC-PSOCERIED BN

mB8 E=E B E9BE D) SEPRMEDSBE(D) B4 mean £ SD, 4 £B194 (mean = SD, %)
B)L3EE 8 8-48 10-43 32.97 +3.26 4.13+0.46
BIUBRRE 9 9-54 14-47 35.72 +6.25 3.89+0.57
B0 17 17-102 53-77 68.66 +8.12 3.99 +0.64

+ 3 FESF-SUNSEFRIED SC-PSOCERIEDHIERIE (P)

=] B)L3EE BILARE C-PSOCERESH
ERFTXK -0.563 (<0.001) -0.613 (<0.001) -0.713 (<0.001)
MY DERIERTEK -0.326 (0.012) -0.552 (<0.001) -0.413 (0.001)

SRIPIREN R SESUPIR K -0.498 (<0.001) -0.391 (0.005) -0.557 (<0.001)
TIERSHER —0.386 (0.008) —0.486 (<0.001) -0.492 (<0.001)
SF-SUNSEXR= -0.412 (0.002) -0.628 (<0.001) -0.613 (<0.001)

3 e

AR TR AR BRI ], BE SR A, SR
JIA 55 PATAT A TR, WF R, R, A
JiRdes Mo IR S5 U 22 e SR A S AE AR AR T I P ARG
JE SRR, (5 B OR, X O B AR M R YR T K
M= A sz O AT SC T R A A )
FIH 2 TR LB, ORI 70T SF-SUNS B X 7=
U7 Ja B AR 2 7 SR IEAT VP4, 25 R K3, SF-SUNSH
RIS N(T73.54112.75) 5, HRHE AT 2 757 R &R 7
FrifE, 228 B AR 2 7 SR AL T & K7, BT L= i
S (R AT A2 75 oK I L i 3 . 0 BT TR AT BB AE T AH
Pofg R 2210, PR B e I 2 AR E AR R HIAT
RARSEA RAE L, R HHO 8Ok 5 RO 77 3K, A
T HRESE M LAk, WO DU R 18 BT SR L H LT R
W ABF T, PO E JLAEEN(32.97£3.26)5r L
BJEN(B5.72+£6.25)57, K53 H(68.66 £8.12) 77, Ab T
Sk, FIE T B 7P (37,79 £5.09) 43
(36.36+7.14)7 . (74.1719.31)7%, X RE S AHF 7L X B
NOHPREE =AM, B R E TR REF
JUARIR IR R KIN, PR EEf & 7~ IISF-SUNSH
KEMEIE D B 5C-PSOCERSYEZ IS, &
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R R i 2 75 Kbk s, = 1a 00 E LT BRI, $2m 34T
A B ORI I i P A2 TR oK, AT R %
b 2 A B LN AR S IR R IR A
FTHRT R, AR E LA

S ZENES TR, SRR . &) LANR E R
. BBAEFRERN. 52U TER. a0
ARy #L4FE. SF-SUNSER T/ LR
HPEAE LT R 2, S R AT RE S PR L
MARSE: (D)SCWARRE . B LR AR, Bocigt %
AR, A E ) USSR 2 DA G, B
EASR, 5ARB ARG RHA — . SRR =1
(I BRRFRE /1 AL 2] RE TEONATR, B2 IEAfIRELE
FEEIRE LR, B LATREREREZ, A5
TRIE LG, ML ST HL . B EENEE), %
B WA, EERT I — a8, 722 00 v (i ek SR A,
RIVEAN T FSCARERE J B ) LEREARFR A, X TR
BONBRZ, SRR BE I 2 2] Be IR 221, P45 T4 X)
YRR, @ TR e R RS 5 e
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xR 4 ANESEZIEC-PSOCERIEDDHT(mean + SD, 4

=] Bl BD HAE PE

<35 55 69.16 +8.25

T () o - BT 0.827 0.410
2EEIYSEN 20 62.13+6.05

XEE S PE 39 67.59+7.11 9.051 <0.001
REKLE 31 70.95 + 8.02
EASER 22 72.16+5.16

B IREREE TNEERE 52 68.99+6.18 9.958 <0.001
RERE 16 63.568 +5.72
<5000 26 60.08 + 6.25

FEBWAGT) 5000-10000 51 66.76 +7.32 14.237 <0.001
>10000 23 71.16 £8.62
g 32 73.28 £4.79

e =] = - B E0 5.141 <0.001
BXRD% 12 69.25+7.16

AT BSr 78 68.03 + 8.24 0.485 0.629
RIS IR 21 68.02+7.16

RO ATIRA 31 67.13+8.25 14.977 <0.001
EORA 48 69.76 +8.16
<5 30 71.62 £7.06

259 SR T {ES(h/d) 5-10 39 67.29 +8.02 6.970 0.002
>10 21 63.71 £6.94
7 30 73.19 £ 6.67

FEIEHED =y e 37 67.25 +8.02 13.956 <0.001
g 23 62.39 +7.49
4l 24 64.49 + 6.62

e —% 46 68.29 + 7.02 6.921 0.002
2 20 72.34+£7.28
(-) 34 68.26+7.11

HBeAg (+) 56 69.92 +8.02 0.993 0.323
<500 48 67.37 +6.34

[MZFFDNA (IU/mL) e 9 BT 1.137 0.259
N B 12 68.03 +8.02

TR=els = - . 0.465 0.643

AT GRS ER S LSRRI, X SR 5 i SR E HERIEI A LI AR, #5 BORIE 2630, 16N 2R BE S 4t

JUES TR O, BRI E LR Rk =, X
XX — [, 0 Tk Z IR B A IR, FE AR B A
SRBEAE I, RUINCRE LA TS TH 1 B 2, R8s K
B GIRBES IR 2R A, L[R2 21/ LA, DIgRE
JURIFIRGE S Q)2 52U TR, 285, P Hm
A RO E R B TR, Y] 2 5 ) LG T
PEERLR, FIRESINE I B 0o Z R, Hooikdid
MENR SRS B IR AR, AR T2 ST ESRF A ) LERE,
WA LRI (47 5108, M SO, A7 AE L
B 7 I S A H AEN LA G, R
PRIV B LA s R R T SRk
WE B IEHARE, RGN A ORISR, BRI
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AR, A= Gk 571 R B R 3RAS B 22 (RS b il S At
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x5 OB HEREINRENEEEWESE

BxE i l=]

XKiRE APUET =1, PFPE =2, AN E =3
B RS REE KER =1, BPOEIR =2, EAZR =3
FEBIAGT) <5000 = 1, 5000—10000 = 2, >10000 = 3
MEARBEAD T=18=2

58 IR TIEE(h/d) >10=1,5-10=2,<56=3
FIEHES B=1358=27%=3
=2 D=1,—K=25=3
EEFK [RIGEE

NS DERIBEREEK [RisEE
TIERYBEK [RisEE

SF-SUNS= [RIGEE

® 6 THEB)LMERRINRRND EEIED

== REEFRE MOEIR MREREIARE Ha PE 95%J{SX/al
SRR 0.413 3.265 = 10.465 <0.001 =
XEE 0.462 0.865 0.342 4.265 <0.001 1.326-6.284
B REEEREE 0.561 1.065 0.482 3.162 0.003 1.295-7.264
FERWA 0.243 0.892 0.286 1.568 0.435 1.679-10.295
IR MEABED 0.795 0.085 0.119 2.865 0.012 1.176-8.856
25Y) IR TEE -0.732 0.826 -0.132 3.725 0.001 -1.935-0.725
e -0.823 0.716 -0.776 4.896 <0.001 -0.752—-0.209
e 0.623 0.257 0.864 7.623 <0.001 2.138-11.762
SRR 0.513 3.976 = 3.468 0.002 =
BEREEX -0.736 0.762 -0.843 -4.756 <0.001 -1.862-0.462
. RIS DERIERTK -0.319 1.127 —0.771 -5.621 <0.001 -2.762-0.129
== SRIPIRENR SESUPIBEEk - —0.496 1.386 -0.716 -8.162 <0.001 -1.926-0.806
THERGSBFK -0.326 0.862 -0.368 -6.032 <0.001 -2.034-0.463
SF-SUNS, -0.821 0.923 -0.962 -10.099 <0.001 -3.126-0.146

E—FER" = 0.365, F = 4.154, P<0.001; £_ER" = 0.428, F = 3.895, P<0.001.

SEAEPA AR IR, DOWEE T LRPREE L
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HEAERRESER, T —#RE e, R E XTI, W% AT
TREHE N E ) LA,

4 50
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MV SR AR 2 7oK, $-THE JLRIR AR At 5
FEEE, BGE DEVRGS, DRI 0 H ) LA

NERR
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LR RGP 107 JR R SE A N T e e, 1
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Abstract

BACKGROUND

Colorectal cancer (CRC) is a highly malignant tumor with
a significant increase in incidence and fatality rate year by
year. Great attention has been paid to early screening for

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

colorectal cancer. However, due to the non-specific clinical
symptoms and complicated mechanisms of CRC, its early
screening is not easy.

Alm
To explore the value of serum carbohydrate antigen 19-9
(CA19-9) and carcinoembryonic antigen (CEA) combined
with tumor M2 pyruvate kinase (M2-PK) in the screening of
CRC.

METHODS

Eighty patients with CRC and 75 patients with benign
colorectal diseases treated at our hospital from January 1,
2018 to October 10, 2020 were selected. In addition, 90 healthy
controls were also included. All subjects were tested for serum
CA199, CEA, and M2-PK. The differences in serum CA19-
9, CEA, and M2-PK levels between the three groups were
compared, and the receiver operating characteristic (ROC)
curve was used to assess the performance of serum CA19-
9, CEA, and M2-PK levels, either alone or in combination, in
CRC screening,.

RESULTS

The results of one-way variance showed that the differences
in serum CEA, CA19-9, and TuM2-PK were statistically
significant among the three groups (P < 0.05); the levels of
serum CEA, CA19-9, and TuM2-PK in the CRC group were
significantly higher than those of the other two groups (P
< 0.05). ROC curve analysis showed that the area under
the ROC curve (AUC) values of serum CEA, CA19-9, and
TuM2-PK for the diagnosis of CRC were 0.72, 0.69, and 0.85,
respectively. The sensitivity of combined detection of CEA
+ CA199 + TuM2-PK was 90%, which was significantly
higher than that of other combinations (P < 0.05).

CONCLUS/ION

The detection of serum tumor markers combined with M2-
PK can effectively improve the sensitivity of the diagnosis
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of CRC, and may play an important role in the early
screening of this malignancy.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BM2-PKAEM, poix =40 % 4 1) 2 7FCA19-9. CEAK
M2-PK/K-F £ 5, 5FVAROC w1 &% 547 £ i CA19-9,
CEARM2-PK 345 H 1) J 04 i & 1A
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PREFELERLERE T, Mk PCEA. CA19-9
FTuM2-PK % 5+ £ A 43t 5 & X (P<0.05); H.2& AW
JE A CEA. CA19-9F2TuM2-PK & A /K-F- 370 2
5T R RR LA B (P<0.05). ROCL R 877, fu
#HCEA. CA19-94eTuM2-PK# W74 H % 49AUC
574072, 0.69. 0.85. BA4 W2k R 2=, CEA+
CA19-9+TuM2-PK = H B G4m| 7 K 69 Z A
90%, 2% & T HMLLE, £ 7R it 5 & L(P<0.05).
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PERE . B H AT R ST I3 R A S8 S5 M2-PKAE
45 HL R T A R EL AR T D . BT, AR SR
L35 1175 iSSP E 19-9(carbohydrate antigen 19-9, CA19-
9). LT E (carcinoembryonic antigen, CEA)#£M2-PK
Hor P &5 B e R 97 A A0 (8, IRARE 4R
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1 BFEESEMERRA. BRITBAEIMBCEA. CAI9-9FITUM2-PKEEER. A: =ZHIMECEAKSTELLES; B: =AHIMiECA19-97KC L
B C ZAIMIETuM2—PRACEER. SREZIFMEEL, P<0.05; SIEFGIRAIAS, "P<0.05. CEA: FEILDUE; CA19-9: Hi2SHiHECA19-9;
TuM2-PK: NEEEEEM2.

RS Q)RR ALHRE S WS . 4 Jigy 3 (12 Wi 1 e K 32 3 TARSFAE i ZE (receiver
B L0 5 er RS54, Q)YEAIRA TS EME  operator characteristic curve, ROC)HiZ& 1A, #hZk T
PR KRNI AR AR ()RR TR E %, HEBRARHE: (1) #H(area under curve, AUC)0.7-0.91 7 — & R I, >0.9
HIF OB SR A B I E RIS, Q) AR IR, P<0.05 N A S E X
[ (3 E R . iR, 50 2ot
4931, AEILSAT2E SPEIN68.5+4 T, ihm e 2 BR
(body mass index, BMI)(18-27) kg/m?’, “F45(22.62+2.28) 2.1 &28&ix FCEA. CA19-9F2TuM2-PK & & /K-
kg/m®; BYESRAT, B Al ha7:08, FEid(54-72)%,  WeE BRERTESLRGRLR, ZHIMILETCEA.
SE45(68.1£4.5)%, BMI: (17-27) kg/m?, “F#1(22.51+£236)  CA19-9FITuM2-PKZ% 5 HA Guil 2% 5 X (P<0.05); H.2%5
kg/m’; fERECTIRAL T, B Htgl h53:37, 4EIR(53-78)%,  EEALMIECEA. CA19-9FITuM2-PKFIEIK 14 1]
FHI(67214.6)%, BMI: (18-28) kg/m’, “F44(22.804+2.02) ki T~ RS LH S EZH (P<0.05), 1, E1.
kg/m’. ZAEHMER . FREBMIZ%ZR LS #E 22 £FCEA. CA19-94TuM2-PKA} 28 A 1 % 6915 i
X, BA AL, Ak ROCLE R IEIR, MIECEA. CA19-9f1TuM2-PKiZ
1.2 7k REZIAE REE P FIKIN3 mL, =0 ~F BisS B IAUCS 7280.72, 069+ 0.85, AROCHHZK
FE20 min, B040FE, BUH FIEW, IRIRGAAFARN. CAL19- 52/ B 7 4833 i KU1 S A i B Il FAE(CEA N
9. CEAITME K HHER: 4 B sh b2 RO S i % 7.32 ng/mL, CA19-9°438.26 TU/mL, TuM2-PK ~25.83 U/
BB, A H R B A ER, MEM2-PKCRAELISA  mL), 1% 5 Tl U8t TuM 2-PK & i, 2.
VERI R B B IR R R SCA A, HENFIHEEIAE 2.3 s iECAL19-9. CEAFM2-PKEE A4 I 2k 57
5 ZH(coefficient of variation, CV)¥JFEHITEI0%LAM.  CEA+CA19-9+TuM2-PK = F A6 I 77 22 1) R A5 i
CA19-9/KFZHEEIN0-37 UmL; CEAKTN0-5 ng/  FHAMMALE, 25746 Giit 25 L (P<0.05). CEA+CA19-
mL; M2-PK#17K~F-750-15 U/L. 9+TuM2-PKIKA A 75 58 AR S FE AL A FE 5 FLAth 4H.
SRR AWFORHISPSS 22.08E47 00T, Il Soufbl, ZREGSEE L, #3.
HEHCEA. CA19-9F1TuM2-PKIKF £ AR5 40 4, LA
BEBORPY S B BRI B [MP25, P75)1#7R, KM Kruskal- 3 1918
Wallis HFRFIRGE; M5 MRFR SV 5M2-PKXFT 45 E 45 B B IR o5 vk, BEpom ik, i . B8
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= 1 SBLAMMBEDOCEA. CAI9-9FITUM2-PKZEINELLER [MIP25, P75)]

A3 n CEA(ng/mL) CA19-9(IU/mL) TuM2-PK(U/mL)
Ehpke 80 20.83(5.43-65.56)" 22.83(7.02-87.65)™ 21.85(7.45-89.31)™
RIEHERAE 75 4.35(1.43-5.51) 14.24(8.15-19.42) 11.61(10.21-38.74)
ERRWIRA 90 3.06(0.14-5.17) 12.62(5.68-17.24) 9.08(12.21-29.62)
e 45.712 8.753 19.662

P 0.000 0.012 0.000

SEMERALLR, °P<0.05; SEEWIRAELER, "P<0.05. CEA: BIATIER; CA19-9: #BZFIRCA19-9; TuM2-PK: RBREREEEM2.

& 2 [JECEA. CAI9-9FITUM2-PKIYLE B RAEEANISITZIAL

G REE(%) NRE%) AUC(95%CI) Cut—offfg

CEA 71.25(57/80) 84.85(140/165) 0.72(0 .64-0 .82) 7.32 ng/mL
CA19-9 60.00(48/80) 90.30(149/165) 0.69(0 .56-0.78) 38.26 IU/mL
TuM2-PK 73.75(59/80) 86.06(142/165) 0.85(0 .73-0 .90) 25.83 U/mL

CEA: BIMNER; CA19-9: B CA19-9; TuM2-PK: IRETESRIEEM2.

& 3 [MBECA19-9. CEAFIM2-PKEXSIZHIRER DT

EYESERN RYE "R ERE

CEA+CA19-9 76.25(61/80)° 84.85(140/165) 82.04(201/245)

CEA+TuM2-PK 78.75(63/80)° 84.85(140/165) 82.86(203/245)

CA19-9+TuM2-PK 73.75(59/80)° 86.06(142/165) 82.04(201/245)
) (

CEA + CA19-9+TuM2-PK 90.00(72/80)

84.85(140/165 86.53(212/245)

SCEA+CA19-9+TuM2-PKEXSHINIELER, °P<0.05. CEA: SBIAIER; CA19-9: #ESSHIERECA19-9; TuM2-PK: IRETERZEFM2.

V5 Y S I ARE R 2 S B, ) T S AR 1
B BRI TR, R bR SR CRC RIS I E445
FIIRPRIESZ. CA19-9. CEAYI AW W brEY), Hp
CA19-9MRIEARIGPUIR, FLAETH A febad o (0 S 1
B, AFREKTSRASRA . K/ R
FERE SRS S IM DS, TICEA PSR 1, £ BA7AE T b
AN, R R 1) R A TR N Ik B2 B LA A 2=
G EE R H, CEAZETYALIE MR rh 63k B3
Tten, SRR s AR R 22 A O, mIAE i
Jo R TS TR A B AR, AR 7R, B CA199 K%
CEA/KFECRCEZE H 2 & T, (HAMICRCH) R
B, SR IR b S P TS I 2 AN (B AN .

P AR (pyruvate kinase, PK)/& 5 5 BB AR 1T ¢
A, M2-PKCAHH AR —H. 5 R PR R, M2-PK &
ZRAR R VYRR R R, o R AR S E PR,
FEZ5HAKUEWRE K T REEER, 125
BTG SA B e LA, DR UGAE IS 40, M2-PKE 2
DA TRARTE S, T PR 4 e P CADY SR A A A e
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HARFFHE H, R 20 TuM2-PK 55 iR s 1 =X 7
BRI SRR 7 T VU SRARPK, IR A Bt ik R A2 B,
SO R P R B HE R, 3E— 2 0 R b Rg 200 e g B .
AWFEH, B 4B A TuM2-PKAK R m T R
2 Fe A REX RRZH, 12245 S5 W NIV g 1 45 SR LA
—EUE. B SCHkIRE, R R A SM2-PR TR I
A R TR 4 I 1) SRR AR, A e 0 A P 4
g K LR 7 B S BEAIR, Fih e 4 A g sk e,
ZAE IR, M2-PKIES AN AE K 5 R B
TR, MOM2-PKIEAT W%, wTHE— B iR 4 i
ARG )L 5 A B AL R B e R M2-P R IR
RI, FEA LR M2-PKIR 5 (3 (4735 26 52 1 2 4 A
S, AR, B WS LAM2-PRAE ARG I ) A M de bR
BHATHETR R, B, R AR RIR K 4 e
B ATR I EIM2-PK, HL R P B S R 0 T v i T
1, BRI U R, AR AR R AR TR T,
TR IR R R K 45 L e S 12 L
AN E". FAETICE i st B B e
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M2-PK 5 FUG IR & S, M2-PKIA FE 55 41 %
VERRFE Sz b i 78 35 2 AEAH M, FRHEEITRA R
TRAE H, IR AR M2-PKIR B AT VR 45 B s J o i S
WEFERE, Horb i riM2-PRIR P 1 T-20 U/mL, $7mTi
JEAR. BL 4G RISIESEM2-PRK AV 6] 45 B i e 2L
AR AW E, HaTfE RIS IR IAE bR AHT
FURI, ROCHE R 7R, [MIETuM2-PKiZ I 45 B 1)
AUCHO0.85, BB SR 7 73 70N 73.75% - 86.06%, 1
FCA19-9 L CEASIGASIN. $27 M3 TuM2-PK X &5 E
T IR A AN AL

i Ig A R A ER IR I ) R BB BRI, ) ik2
B TR RIS, A AT R A ROR AN — R
AHFFEH, CEA. CA19-9, TuM2-PKIBEE Kl (i Aak 2
BT RIS 45 5, H =I5B 0 2 45 B I iUk
JE 2 T P I S BT, 12245 B 5 30 TL AR
W EE BRI, B — 8, SRS W 5,
PR IRIZ 2 R12 2 PR AR H.

4 g

ZR LTI, I3 R AR IR A M2-PKASHIN m] A 25 e
45 FL e 2 W RIS, 3 T45 Bl 0 R B A
HEAER] AR FA 2 Z by O e HREA R D,
A F it — 22 AT 2l . REEARBEAT BT SRR,

BT BRI, 25 PG IS A 4 A
G, AT S0% ) 0B DR R R TR, T 7
SRS 5 TR 4 P AP ), B8
U TR P05 1 A ELE Rt o —
NS L T DA N B
PRI,

LYl

it PR L Jif 88 o 5 0t 445 L P e 12 W (D BUPSE S s e P A
HA—, HRTE b SRz B8R, it —2
e i 4 EL e A 0T L S 2 W, SR R AR SRS
M2-PKOG 45 L e (1 - I B R A — e S

g =pon

o AT 4t L g i 1 S B 28 B )51 19-9(carbohydrate
antigen 19-9, CA19-9). J& M $i/5 (carcinoembryonic
antigen, CEA) S IRM2 8! P B R U (py ruvate kinase
M2, M2-PK)/KF B LIRS I (V) R BB e, A bk
fill AT I X S TICA B2 T 8, DU e 4h
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L1 AR (RN E) (World Chinese Journal
of Digestology, WCJD, print ISSN 1009-3079, online ISSN
2219-2859, DOI: 10.11569) A& — 1/ [ Bt AT PF SR
FREL(Open Access, OA) 2 A KA. ATIEITT-1993
FE1HI5H, AT, 5 AF28 S AL IR, (THEAEN
THAAE) G A mTI9M B A, K E R E3 1A
A BIGXEL A HER AT EX.

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

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

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

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

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

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

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

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

Telephone: +1-925-3991568

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

LT [ Br D903 5

HLiE: 010-5908-0035

E-mail: wejd@wjgnet.com
Help Desk: https://www.baishideng.com/helpdesk
https://www.wjgnet.com
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110 945 [FT PRGOS R Z14-28K. fir A HORAR 2
2-307 [FAT B KA P, 2067 B LA Bl s, 15 )
HEIBAR BT A AE B P AT P

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

112 £ (AL NELZRE) FE TSI https:/
www.wjgnet.com/1009-3079/index.htm.
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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
SR BRI AR S 437 5 &, 4130 kDESCRM T 30000530
kDa (MKSRMAE, /NG IEMR, TMtr);, “HFE” 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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2053 S0FP 2 42198546 H 25 H 108304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; A 19854E4 1 12 H 2
£1985%6 4 15H 15 1E1985-04-12/06-16, - 4F-8Hf 51
08:00, N4t 51E16:30. H 4B R B HE 2
BERSE: 4-BE<100, B 305 EIMz; 101<40BE<1000,
H o BB NS VAL, RIEHE. NESCHT S BT A
Koy, BE30LIE 7S VAR AR £ 2 RS, 111486 800.47565.
SER BT R A B F A FAT!
2.7 AR EHF 5 B E FAREGB/T 15834-1995b5 S fF 5
FEEESR, AT SCH )5 4B R FH 2 (8] A5 $ire(a)
MRS IR SR -7 2R, FEF B0 ] (8] 5 43 7T,
M FIRISSCR S BIRAAECT . A S i 1 K E B
BB S I [ SO E 5 0T, 255 SOk R 2 TR —
HESHH, AL T Wb RfF s, h)'s, 25,
Wis., 25, FES kB2 SWE—YF, @EAHT—
T8, MRS bR s AT, WdES R4 5 T
—, AEHATATZR. bR P 5185 5 — K, Wi
VRS, . A5 AT SR I SECET
R —NESCARF T, AR, 15-FU. R
FRE IR B RN AN, PIREESHANG, =8
BN HRE, BWEUERE R BAE.
2.8 EFHEFMA LR ZE (1)U NI R
LU R ERRR: 08 SO E AR DL AN R
I, A3 0Lt B LB 1R 7 2 5 14 & 0 57 ARG
RS (PR PER S b DX ) B 5K M 1) Bk 3T 42
FREEARAE, DL IR TR O R AN A
15 A=, IR S e s S S FH s T
T %015 F = F P DERRAS; (2)LAShY 5T %F
FHCHRFRIR: FrA B FEN 7 7 A8 NGB H 347 304
SEAG, WAZ AR ST ) SO I R B 241 1 B L
B Ty L HE SO (I HE S5 2 5 T F A ) IPDF
FRAR. R A R AME B S B A M A B
A H .
2.9 X THEKRKFE A A TR s B R RN
51 F 0™ K 3B HEB P G H R 51 B A B33 36 1R
%, BPGH 5| B SR ECGR 1~ : ()R]
WAREFERAZMFRBPIIHE T —kBiE 2RO RE
(R Pl 22, B AT RROBLI) B AR, A 5 b A0
Pt 2 H A R R B ORI R B P B R
AR R UCR R VE AT SO () IERRFRTE 51 SCRRR IR
FARRAL. 25451401 Figure 1 Histopathological examination
by hematoxylin-eosin staining (200 X). A: Control group;

e R

B: Model group; C: Pioglitazone hydrochloride group; D:
Chinese herbal medicine group. Citation: Yang JM, Sun Y,
Wang M, Zhang XL, Zhang SJ, Gao YS, Chen L, Wu MY,
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Zhou L, Zhou YM, Wang Y, Zheng FJ, Li YH. Regulatory
effect of a Chinese herbal medicine formula on non-
alcoholic fatty liver disease. World J Gastroenterol 2019;
25:5105-5119. Copyright ©The Author(s) 2019. Published
by Baishideng Publishing Group Inc. #W15RA{E#H KL L
TR HLSRO B A AR B AL PR A H B  B R A% AT A B
51, UK T i 5 BPG AR, L 0B TR 54T

3 FhREXPUEH

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

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

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

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

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

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

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

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

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

2 45

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

30t

LAY B, AR rROE BT A ) 5 SR AR AR T A A B AL
W, AR KR SCHER P B R SR R i, R
A 7 AR, A 20 B B RE R,
AN B ESCED AT AR R I N 2. RN B N
Fk, RNAERAFIBHYE S BAERTE UL, Kig—
A =2 R (AR L), (R IESCHiZ IR 77
A BN B BRI, DU 2 S i 1
filt, BT BB RNAE IESCHZ I B 7 L A — A
FEARMEAE. BOE. &5E, 5—H—ME
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fil o BIAUR, . 1 ZE461E B R IGYT AT SRR L.
A: sy Biosee; Coosoo; Diooee; Eroeoe Frooeey Groee, Eﬁﬂléf@
Wie. O, B, O. A. A HRAERFS.
Guit2 5 25 M P<0.058°P<0.01(P>0.054F). T
— R BE—EPH, MHP<0.051P<0.01; F3EN
P<0.05F1'P<0.01. P J& i BH o] P 36 &% 6 B A%,
WIP<0.01, ¢ = 4.56 vs X IRALSE, TAERMAL N 7. RN
KRBT H AT, SLRI T A5 R ER A
U7, BAANE ML £ BRI
7 RN IEAN,  “-” AR KM, A [E
HFEZ F R REZV5IEXHAER. REMH
JEE: Ft/min, ¢/(mol/L), p/kPa, V/mL, t/°C#ik.
HEINE S, HHER G & Z2%5 STIRAT, 7655

4 22 Lk

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

(HRENBIRT ) RIS

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

4.3 45 RBAEHE, J55 AL IR KA T B YR
i, f4n: Xu-Chen Zhang, Li-Xin Mei, Department of
Pathology, Chengde Medical College, Chengde 067000,
Hebei Province, China

4.4 XeFghm B #0100 Supported by National

Natural Science Foundation of China, No. 30224801.

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