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Abstract

N6-methyladenosine (m6A) is the most common

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

modification in higher eukaryotic messenger RNA
(mRNA), which is closely related to the mRNA processing,
nuclear output, translation, and degradation. M6A
modification is regulated by methyltransferase and
demethylase dynamically and reversibly. M6A plays
an essential role in tumors progression by regulating
epigenetic modification of tumor suppressor genes
and oncogenes. In recent years, more and more studies
have shown that m6A is related to the occurrence and
development of digestive system malignant tumors and may
serve as a novel potential biomarker for the diagnosis and
prognosis of digestive cancer. This article reviews the latest
progress in the research of m6A in digestive system malignant
tumors.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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%A MAE1ERNA (messenger RNA, mRNA) L& % &)
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KB N6 RHRodes (2HRNA; FAACHE A AL &
TVERP I, & Rk

ZIRE: K I FNG6- T AR 7Ev(N6-methyladenosine,
mO6A) T A AR R A KA R BB B P e A R 24T
#HF. moAAL — £ I H R AL S AT 69K
& SRR RACTT 2 6GR AR, R A R I8 B v e A7 AL
FeAT.
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AR, B NV & g A A g 7 g, Wik &
GUR I AOW R LB ETHES. B N SEEME
J IR R 4 R AL 22—, IR R AR L T B, 2 5%
S, Hrp RS A% S A AL 2 22 5%
. RWEALBM R 8 E A SUE DN AR H R 741 (1 1
P& T 51 Sk R ks B AT A 1 25, e S AME S
DNAMEA., ZHE B, E RGO E5%. 50
5 Bt T DNAMI R F 5K, B8 5 R P A
APIE BFEHEARIHED, RNA KT 2SS
A RHE SR T L Hor, N6-F L RS (N6-
methyladenosine, m6A)JEH I AVEH. HHTCIES, m6A
M TR, MG, R HRE— RS
B AT R KA EEAE . ASOmeARH R H
T RE S T A F R AT FERE A — A VL.

1 RNA m6ARY IR B =451t

RNA &2 —HT A0, 5 WLITRNA F 340 45 S-
FH L IE (mSC) . N1-FEEAREF m1A) P RIm6AP %%, H
T, FEAEDR N CE A 163F L S ABHY, 43 A 1E 5 Fh
RNA |, HA{EHRNAMRNA) KBt LB, AT
BAEDNAMIEAL(E B % 218 A 1 DR, moA I k:
A B A BHRNA T I, tRNA R A moA S5 A
B4 = s i e e v, SRR, 1974
RN SR 2 Desrosiers B X I HHmMOA L 2
EAmRNA S5 K EiIRNA (long noncoding RNA,
IncRNA)Z [A] 57 WL IS, moA LN E &
WIF FH S-HF F i 2082 (S-adenosyl methionine, SAM) N
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R b, K IRIEE RS 28 617 205 1 b 1) S0 SR AT TP B
mOA. IXmRNAKE G i T 8 RT3 5 R Is
BB G, moA R ZEAL K2 HmRNAM BT
50%, FEAE AR K AR AE KR B I R ke R A
mOA IR I, (PR T 20 (RS2 38 H AR 264, ¢
K ) FE AR B R, T mRNAEZE IR, HAsi
HIFE FH S TR] R IR TR IS 2 W B N2 i, BEE
G B LG TIE S AR, m6AH EAUAL SR,
mOAMEHIFE B H 51 T AATIOGE. 20114, Jia%™
R I v BE ORI IR I o 5 BEJREAE O 2 1 (fat mass and
obesity-associated protein, FTO)Z5 T m6A[1)2: i 3E{L
WP, mOAIX — W] AN R R R T AT TR AR
FEIHAERIAIN. B ATFE Tanti-m6APUA I meRIPE AR |
miCLIPHA DL H T ARIE AR TR FIMAZ TER-
seqfIDART-seqBE AR I 7L 25 A B, W FLENIRNA
£0.1%-0.4% (1 fR A TEmO A AL AS M. X A& 1o
AEBENL AT LE L S A, T A AR SE AT s 2 1k
AT L SUTRAMA KNG T A &5, BA 8
motif, BIRRACH/F4(R: A/G, H: A/C/U)™ ", [ m6A
FA LB RE T (Writers), 2% FF 3L (Erasers)fl R 251 71 85
F(Readers)IAKT Z I, m6ASmRNAZ [A]1)5¢ R A
Wriks. moAR I, FAHEMIAIN S5 T mRNAZ
Wiz BRI MRS A T RS, T H S MR A, R
FACTT iR 2523 IR <, T T B et kAT
BV

2 RNA m6A=RAEREBERHEINAE

2.1 m6A “Writers” 35— i /2m6A FAEH AL,
EAIGS I PR Am6A “writers” . KnucklesZ!
FE/N BRI RR T4 id FAMETTLS, 83 TAP-LC-MS
BRI % SMETTL3M BAEH I A, e &
AT BRI RIS W d 4 Im6A-METTLE &4
(m6A methyltransferase complex, MAC). ¥4 7E(KEL &1
Ve RIS AW 4 Am6A-METTLAH R T E &)
(m6A methyltransferase associated complex, MACOM). H:
th, MACT: S04 LR BERE R 3 (methyltransferase-
like 3, METTL3)MIMETTLI4& [, P LAL: 1 ELBITE R
FaE A A e T Az Y. METTL3E N &
BRI L O, EEmOA G B, ‘B 5METTL14.
Wilm” sfJ8 1405525 9 (Wilm’s tumor 1-associating protein,
WATP)E R E &Y. METTLI4A & - T is v, (Hn]
PR FEMETTL3 AL B TE . WTAPK FEEAAE R
T HBMAAER, TIE N FHZMETTL3-METTL14 3Rk
SERLTRZHEES, 2 5RNARE NS RIFMAC
fiE . MACOMEZLZ Hii Sk BEEFHWTAP. VIRMA/
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2URIE, F. meAFEDBEARTTTIEIPE R ESHEPEIER

KIAA1429. RBM15. Zc3h13MCBLLI/HAKATAH.
SEATIERESY), SMACHEZ 5meAF AL BT,
WTAPYE N3 AR ZEMA CE o B g ™, 23k
EHAKIAA1429. RBMI15. HAKAI. Zc3h13%5fehs
WTAPLE £, tREMACHIIERfE A", 4N, METTLI6
Bl % 78 N A AE I LA AL M I mo A Y B 3G 5 il
CU B 5METTL3[AJE, 7454506 snRNA, FEU65E4317
ARIEIAmOA I FEAL, 2miiU6 BT A7 X mRN ARG A1)
B4, PendletonZE™HiE SEMETTL1 611 17 5 FR B 21
BRFF AL RE2A (MAT2A) 5 S HsnRN A H AL .
MAT2AZIL KR AN IS AM, FRATTREA: (IR 78 2 B,
S AM 5 RFF FAR U Ik FE 2 DDA 2. 40 ) R BR AR
KPR ERT FBMAT2ARKIE G N, METTL163@ 4 4%
MAT2A mRNAJRH ] B KT 2 IMAT2 AR B,
BETT A snRNA T KX AR D)fe.
2.2 m6A “Erasers” &5 2 A FiAm6A 2= FFHEAL R,
HYihgIERIFR ImOA “Erasers” |, ‘B HITNHEZBIRNAZ:
TR O HHMTmOA B A BR. H AT CIESE S 5m6eA
AT HFTOMAIKBHYE & HS (AKB
homolog 5, ALKBHS). FTOE N TAZEBE LA, %f
RNA FIm6A BA R 2 A5 1. FTOSAXBE s
Ay Hedg Ak 5206 25 R B mRN A Im6A £ FTORI{E
FUEDS. Su5P920Hr T FTOMEALm6AFING, 2°-0-—H
BE R (mOA MBI IISEF /7, 45 FAFSFTO S HIEY)
4E& SFTOR M EA A K. EA I HFTO Rk
m6A % ALY, T /E4H A5 HFTORE AT A/ F:m6A X n]
DU A mOAmIF 25 F Bk, 15 B 1) 2, MauerZs it 71 R W
FTOXIm6AmI 2 F BB E P K2 2 m6A 10065, i
/RETORIE FH IS 1] g Em6Am, 1X 5 Tia%: N HIRFIT
SERATHIAES, B2 HeEE AN, FTOEANMUAZ ot
mOASER T, TELHH R H T mOAmEiE Al 7 T 5307,
ALKBHS 3 E5E T AEAZHE, B2MmRN AR Hi %412
FTO5 ALKBHSAm6A &1 (1) 25 F AU FH & AH TphS7.
f). ALKBHS ] FLE K mOA S A A58 IR E, TFTON
SE I AR, KUK mO A AL IN6-72 H BE IR T (hm6A)
HMING-FH I R EF (FOA), H5Ja /K il Sy RRIERS . b AN, — 3850
JEC A0 1 36 38 1 0 1 1) S R A3 B A7 AE 22 501, BRI m6 AT
“Erasers” TJREHFKAIN “HIZbmic” AFETAEFHAH
5. WIFTOLE /N BRI ZRIE K 55, 1 ALKBHSE /)N B
S RIEE . IXFIEAN R ZH AR (1 30k 22 7 Sy Hoxt
JEAI e B 22 S0l 7R T 2 H A A A 1 B 2
.
2.3 m6A “Readers” 55 =K Em6AW AN S &I
A BRI E AR Am6A “Readers” , Blm6A
WA A MR IR SERNA L Im6ATE S
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HRNAMZFRSHIFE. Readerst Y THsF R
HNRNPsH K 5 E A MIGFBPsKEE A =4 5. A
BASAEAYTHE WIS E A e i T4 i i
YTHDF1. YTHDF2. YTHDF3. YTHDC2FI5E {7 T-4H
MR Y THDCL. YTHDF &R FH SR EE AL, (EIIREAS
SEAHAIR]. Y THDF2ESHN AT A 2 HEmRN A B>,
Y THDF145 4 m6A 5 i mRN AR %, Y THDF2AN
Y THDF 1A R Zh g 7T BETE 4ERFm RN A P g A1 EH 311
P R ¥E B E/ER. YTHDF3.5Y THDF1 1 RIE i3k &
FA K, B Y THDR2 - S mRNAR##™. YTHDCI
I 33t A0 2 7 10 BY 1) DA B 4 o) L BB bR 1) A% o FR Y.
YTHDC2#E% 5 RNAMFIERAH BAEH, T mRNAH]
PEIE(H™) 82 YTHDF2. YTHDF3. YTHDC2H] LA
fE#FmRNAREMR; YTHDF1. YTHDF3. YTHDC2#] LA
TR mRNA B3, Y THDC1 2 mRN A () 87 4%
Je H A L FE . HNRNPSHE % A AR = AR
HNRNPA2B1. HNRNPCHIHNRNPG. iX3/M & FIE
i R AEAE . Ho HNRNPCHIHNRNPGS.IImMRNA AE
AL AR A Y1) HNRNPA2B U #EmiRN A i 55 A%
[ BYEEN T7. IGF2BPsE4EIGF2BP1-3. 1% 44K (il it
 ILIFIRNASS 185 L m6AIRNA. IGF2BPsiH
SEAmOABIINL UG, B IImRN AR 1, 8 %
FE ORI FLRH Y, BhAh, AL AU R TeIF3RENS B B A
mRNA SUTRIImOAME N s 45 6, THZE43SMRE &
VIR AR, A2, 405 METTL3 B A]
PE R B 1 R R e i R A 4T I mRN A B 1.

S, m6AF AR — DA W R,
MAC. MACOM }METTLI16XJ8EMEAbm6ATE X, MFTO
FIALKBHS i ffi H 25 FIEAL, £ F AL RN A AR B F
Readersif il G A #EN T — D AR FE URIEHA 20k
AW ThEE, AAR4ERFRNARSE . (EEmRNAFHI%.
SO LB )RR AR, HAAR L.

3 mABE(LERTHE L RAADEEPEVIHIHE
mOAREZmRNANN TAHMCE B2y Fhr &, AR
A HERE B SR IR AS B T RERY, 4055 40 S Y
1A CHIMRNATT AR BT ) Zm6 AT, FHImoA L
JigRq 5 A2 A 5. W AR SEmO AR (1 2 1 7 FL AR
e A1 S T N 1 R o C W g Va1 4
TGS, JRimd Z LR (S AR R . T i &S
mOATETH A IR K1 E .

3.1 RE SR mACE WulE R I Z I B A 25 14
GG, BB HRIRANME (esophageal squamous cell
carcinoma, ESCC)"WALKBH5% 1A 5. ALKBHSH %
XA FLINC00278 125 F AL, #IH[LINC00278-sORF1
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“Writers”
Nucleus

METTL16

mRNA e O

Splicing 47
ﬁl\
Methylatm
_ “Readers”

WWW
mRNA ) O
Demethylation M6A mRNA -

s |

“Erasers” - O Q
M6A mRNA

Export

Cytoplasm

»A -~ %
_ &‘, —
mRNA "N
Degradation A AN
A

4
7 — . }77'< . ’G‘k
m zﬁ%i Vw"* V@ A
7 eTranl:I'::ion /\‘g/
M6A mRNA A
Ry L4

Readere- mRNA
@ headers Stabilization VVVVW\

1 m6A RNABE(LRIEARNG. moA RNAF A& A& rlifdAs. b feh HARFEASRG “Writers” . EFH LG
“Erasers” FIFFEAVIRGIER “Readers” H[FZ 5. “Writers” HIMETTL3, METTL14, WTAPMKIAA1429, Zc3h13, RBM15, HAKAI
FIMETTL16ZH5%; “Erasers” fFEFTOMIALKBHS5; “Readers” H{YTHDC1-2, YTHDF1-3, HNRNPsHIIGF2BP1-32H4Y. Hirh FHRELFS
AEHOVE R E(EmRNA RS & A mo A&, J5H B VR B & A mo A RO R T2 B BB . 1R8I & B A0V T iR %
AT moAETRIVIEE TS SRNATHE . T, Bl fe.

FFEYYIBM. Y YIBMA] FHIBY Y1 5HER R 2R (AR) kb, ESCCHZ R YTHDC2)3RIA T i, {K&RIAYTHDC2
FHEAEH, YYIBMEE KA EARSE SIEB A3 A TESCCY HI, & Mmo6A Z: I EAL g S AR ) &
eEF2K I iff, (IR 4 s Bish = & IR B MR/ E - A2 5 TESCCHIKRAE KR IR, (A Ek = A TH248.
T IR T 7 Am6A 25 FRIEAL A FFAR R T WIEHESCC  mOA AL 152 5 B M R M ANIE 28

HER 7 FHLE]. LY R R IIFTOEESCCA L 3.2 B & GeZE™ Wi 10041 15 i (gastric carcinoma, GC)
PRIETNE TR IR AL, FHSBEARTSEHE 5. 3001 RV B B A7 S0 g HExs IR o0 8 Mg,
K. FTOEFRIA B i AL AMMP13, MMP13 Biffe  lid ke & R INGCA B 1A RN A m6A K-
i TESCCHHS. Yang ™ FTiEse 555 IER A4 R ST B AR AL FE% GCiit Em6eAK T

Reishidenge ~ WCJD | https:/ /www.wjgnet.com 750 2021-07-28 | Volume 29 | Issue 14 |



2URIE, F. meAFEDBEARTTTIEIPE R ESHEPEIER

METTL3
METTL14 FTO
KIAA1429 ALKBH5
WTAP YTHDC2
FTO
YTHDF1
YTHDF2
IGF2BP1/2/3
METTL3
METTL14
FTO

METTL3 YTHDF1
METTL14 YTHDF3
IGF2BP2

B 2 MR BMEEDE ImAMSIHEXEEER. BiE
TRIZE B KI5 G R R E O A L AR
. A @Rz E A2 AR A R eI E 4ie. Bartk
LR IANAR R M UGFTOE & . TN 2 it N, 3k
(EIRBIE B Y THDFER T8 M 2517ty R (i A, R AL Ry
METTL3/E R . e MR 2 R 5 E A, IMMETTL147E
B TP s B A ek by

Fhim, FAREN TR, 218 TAERF % (receiver operating
characteristic, ROC) i Z& -t i 7R, GCZmOA 1)l 2% R T
FRUHA 55K T3 IR 5T R (CEA) A S PR 199(C A 19-9)
THIAR, R BAAE IS RN A ImO AR X G Ci2 i & Tl 5
A—ESHME, HAERR TR EETUR, Son
m6ATE NG CIZWibric -G BT (Il RN FH A 5, (3L
R R RBURAEA R IR PIBOEAT IR KA, £
HHLIGIE.

YueZs PR IMETTL3{EG CYH i ik i,
METTL3RIEK ISR TE A R, #E— 25k
I, ZMYM1/EMETTL3HIm6 A& FR. METTL3i@ it
XZMY MU Tmo AEIT M58 ZM Y M1 mRN A2
et 74N, ZMYMLES R CtBP/LSD1/CoRESTH &
Y5 b R 40 M 45 %6 25 11 (B-cadherin) 3L R 5 5 145 4 )
P HRIE, R b 4 - 181 78 i 4% 4K (epithelial
mesenchymal transition, EMT) A%, Lius A
FERIIMETTL3TEGCANL A RIA i, HRIAKFFE
5 IR 43 AN 2 R P8t F T T T . W IKMEETTL3 42
ZNH] T GCHIM I EARRN A FImOAZK T, 15 2 (%
T 5GFI-1flo-FNUVLEh & 1 2E, WmihflGc
HfERS.

METTL14 5METTL3 & [7]J& T'm6A “Writers” , {H
ZhangZ5 7 R BLRAMETTLI430E 7 WntA1PI3K-
AktE SAE SR, [RIFGCA MMM ARZE, X%
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RHMETTL14409E/EH. METTL3 5METTLI47E
GCm6A H AL IS R AN R &5 SRR R “Writers” 1
FENUHI AR 2 k. Xu5E P NIE S 59 55 3R R 2L 4R L,
GCHZIHFTOTE & /K FAIMRNA/KF [FRE ) L.
FTORIE/KF 54 rb . MRELEFR . EE A
RIS & YIAHC. P07 R I, FTOMRIL 5GCH)
TNMZ A IEARSE, FTORIE NI nl &M GCAnLm
BTG, TR AR 2R, AR, LigEPR B, FTOME (I 7E BN
IR ANGCLH L P RIA KT 525 T . FTOEGCH
VERA Rt — B A
3.3 #5 A 155 Wul R Bl incRNA RP11 (RP11-138 J23.1)
TE4E E 19 (colorectal carcinoma, CRC)ZH4UH E KA, H
FIL/KTBEECRCH AR LT M8 0. RP1IAG IE A1y
CRCAHMIMITH . EMT. {2iFCRCAMIEF I ThRE.
1E#H RIAEHC T-15SAHCT-840 18, it RIAFIMETTL3
A[FERRPIIRIEIKF, B IIRP1I1AIhnRNPA2B1Z [H] [
44y, (IEERP11/hnRNPA2B1/mRNAE AW EL. Zebl
YENEMTH RN T2 —, H Rt T 4it . wi
R, PRz RE3E R (Siah ] FlIFbxo4S )il iz H-E& 1
Rk 842175 3 Zeb1 B %, TIRP11/hnRNPA2BI/mRNAK
BT HESiahl FIFbx o045 I PR, i Zeb1 /K8 5, M
M4 B FCRCAIMEMT ST, FRIMETTL3 AT {2
YEF]. PengZ PR IIMETTL37ECRCA =% LR, J&
A 5CRCHFE R IEAIC. METTL3@ I H & 4bpri-
miR-1246/8 H i 24 JymiR-1246. miR-1246 7] #1414
FEKISPRED2I KX, I AERafMEK/ERKIH #% H1 &
FERME R A, TR BECRCANNITERS . 1R2E, HiF S
EMT.

Z WA FTUESE, METTL3E i 4 EmRN AR J7
X, (e CRCEEE. Li%P Bt /i TCGARUE 2, K
IIMETTL3/E 2 $0E M R v Rk K- N, &Rk
METTL3¥JCRCEE S AAF ARG AR AF AL 4. A
RINY Gttt ) P g X -box 2 (SOX2)EMETTL3 [ K
WAL A, METTL3iEE 4EFESOX2/ECRCH 1) RL LA
HECRCAMM T4, 3D 50 R, METTL3$ 5
SOX2H A K FEAL AT, BHIE A PR, Zhang
SO3E 13 qRT-PCRANTH C & FLAE AL 7 i 24 (1 465 g o 4.
P CBX8H] it k. CBXSKKMT2biH 3£ F|LGRS
BB b, e H3KAme 3R A AR LGRS %
ik, SR A I T, T R AT R i
ST I, METTL3 [ IEAE I FIIGF2BP1 )45 &
1 BT 4ERFCBX8 mRNAFIEE M. 54, ZhuE "R I
METTL3 LAm6A K )77 20 £ CCNETHFImRNA, AT
fEFECRCANM KB T, 5 LRI 7 45 RAH [ 2, Deng
SR WIMETTL3 N i3 8p-p38 Fp-ERK KIS, {2
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A R AN G5 . JERE AR ZE. ChenZ R ILIA]
FEVERN “Writer” IMETTLI4ZECRCA LRI 7
FKIETH, 5 BE DA VIS METTL14%: X
() ARG 2 2 PRI RN A I mO AZK -, {2 i2ECR C4H il
Ak M, METTL145d A M A RNAFHm6AIK
F, HHICRCYIM A KAE R, IR FE R, FECRCH
METTL14RAFHEAE L, X 5GCHIZE T —8.

Wan g% I 7iE s STGF2B P2 Fa i P % 1
lincRNA LINRISTECRCA 2+ Fif. LINRISIE I F W-
RIS BHIBTIGF2BP2 K 1397 24k, #IfIGF2BP2
Fefie, (RIFIGF2BP2I) NN, JEH MY CA-F 15
BRI AE, (CRCI 2451352, Y THDF £ 4 2 it 78
UE B 5 CRC IR A Rk 4 5K, BaiZ “NIF S Y THDF 17
CRCHERIE, HE5MBETNM N, AL A g
HP T 5. (TR, YK c-MycH] 5 YTHDF1
f)5'UTRE: &, 127 Y THDF1 255, MRl Y THDF1
M7 Wnt/B-catenin{s 518, KUY THDF i
T Wnt/B-catenini® B ik Bl Rg 2k 2. NiZEIR7 A,
IncRNA GASS{EiE A Y YAP M AN RZ 2 i 22 IR AL
HERR A I I YAP AR, HE I 7E K A SN CRCE &,
MY THDE3 @I EHE IncRNA GA S5F# A 11 PHIE YA P4
i, {EBECRCH T M #4545, FiRHF AR “Readers”
TECRCH R FEMRIRAE . SR, J& 5 A7 E R a1 FH 1
m6A R 1 LLAMETTL3{ECR CHY 77 55 453 18 ] Ff £y
T — PRI
3.4 AF9% Chen ™% B, METTL37E & (hepatocellular
carcinoma, HCC)13ik i, F#fIK 7 SOCS2 mRNATRE
P, TR I HIE IS RISOC S2(FKIE, (R EHH CH At
RIS B H AW, Zuo HRIEMETTL3 % % _E i
A[EITMETTL3 -LINC00958-HDGF#lI{iE #EHCCH & fiE.
Cui5"R L, 72 RHA0 IR 41 20 METTL3 5 miR 1861
FIL B2 FUkER, METTL33R1A _LiiE I Wnt/ B -catenin
A T ER A0 B R 2 . M5 HIEIMETTL147]
i 54098 A Fpri-miR-126 DGCR84E 4, #If|HCC
Y5 F2, METTLIMERIE NI 5 HCCIR 22 M7
/1. ChenZ "R BIWTAPIEHCCH ik, ilidHur-
EtS1 -P21/P273B M BEHCC I & A R . Lan7HiE 5Kz
KIAA14297/EHCCHZH KIE Fil. GATA3/ZKIAA1429
A FImOABIHI R 5. KIAA14297EHCCH %
IEfEHE T GATA3 pre-mRNAI3'UTR A Am6AE 1, S8
RNA%E A2 HHURKI 4> E FIGATA3 pre-mRNAF £,
T DTS R R S B AN 3 . A, KIA A14298 5 i
ID2 mRNA_Fm6ABHIMAHID2MIZRIE, fEFHCCAHE
ERE AR 227

Zhao5" i, YTHDFI/EHCCHE# T RIA T i
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IS W 2 IERC. (E# B Y THDF 1 20 K]
[IGORNIKEGGIEH /3 Hr, KILY THDFIAETTHCCA
FEAR 7 Tt AR, AN, Zhou®" K
I, METTL35 YTHDF 13t Rk i S5 15 % . KEGG
SR, WE A FHCCA RS HLE SDNAK
fil. RNARIBIYIFFEARA O, METTL3AY THDF1EG S
RS LA JWTHC C P 2 B Ry T F (R

YangZ: 5 Y THDF2/EHCCH %1k i, 23
miR 145 5P 35, ZhangZ 78 % 81, RFRY THDF2
J&i, Hep3BATHuh7# FHC CAH AR I 40 St P 52 451,
MY THDF2id &5 2 1 e T4 B (CSO) R AL, 1
HCCH'Y THDF2id F A @ #0CT4 mRNAIm6A
FREAOCT4% L Fif, [EECSCHK, 4EFFCSCHR
A NIEREHCCH RS, 5 iR 4E FAH I, Hou 5™ L 3
TEY THDF2ERAIHCCHY, STAT3 AL LA L IL-111
SERPINE2f{13¢3 F i, M4 nl DA s@ix FfE . B4
FM N HESFIYTHDF2 R MR THCCAH L 1) 25
JNE, ARHE T HCCLH S rh () 20 36 5 B I A 5 Ak, i
HFHCCA AR KA I #, K YTHDF2R 4% 1 #11i
VEF. A2, Zhong 5 {HF 7t 3 B [RIFF 78 B I
55N, FIAYTHDF2%5 SERKEBEFR 1L, FIHERK/MAPK
TS, MMAE 2 M 458, Y THDF2/EHCCZH 4
T E 45 A EGFR 3’ UTRIImMOABIGAL i, fEHFEGFR
mRNA I FEAR, BETTHIHERK/MAPKAS 530 B4 & 1531
FE/E . 2T 7t & BIIGF2BPs SHCCANMRIIE . &
. 122268 S RBETE T HLRE 71 5 EAH DR (H — kg
HLP JE P45 SR S Rm6 AR SC B I TEH CCH A F AL
iRt — 2.

L% % R m6AZK T FIHC CHHFTOZRIA B & 7+
5. EAER BABEM2 (pyruvate kinase M2, PKM2)TE &
I ftRe. EMT AR 2257407 A HEAEH, ZFTO
(RS 12—, FRFTOJR, HCCAL4Ub 5 5 7 f fg
WS, [FI AR PKM2 mRNAZRIE M & A K, 1
I FIEAPK M2 AT A F RF TORI R AU 78, K BIFTO
FHPKM2 mRNA & B B A (AR, A
J2&, Rong ™45 KR ILF TOTE T P I 41 i Jiz (1C )4t g
(15 N, HFTORIZRIAECA19-91 )31k 2 FAHK,
Kaplan-Meier’ Ef7- M1 Bo~, FTORFRIETRICCTI G
AR, ZRHFTO e A MHIICCHEMMER. M4h5s
RIFTOE I IC CANMAE K RIIERS. Fh4h, BRR 4
Wit FIAFTOMIHI T ICCHE A K. 1X T BE 5FTO#Z
= T TEAD2mRNARIF e A 6. 44 LRt 4 R,
METTLI147/£GC. CRC. HCC=F i o ¥ e/
FESR i METTLS 32 B R (e AE . FTOE %
Tl Igg v H IS A, (IR AL A Fe s —20
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B .
3.5 MR XiaZ5UUR IS IE R 4 AR B, IR
(pancreatic carcinoma, PC)ZHZ{-FMETTL3HImRNA/K-
SETHE, MISMETTL3 )G, RNA moA& i/, i 7
IR A G iE . (RERTR, RUMETTLI A (LE(E
H. BEAb, TaketoZ5 R m6 A 5P CILIT 254K L
JKPEAT ¢, METTL386k % (20 M X 4705 26 2+ Pl fhse
S-TRIRIENE NEAN R S Sl o e U . 25
TR, AFEMAPK SN 12 =4I FE . RNABY
P2 4 BRI T RE A EMET TL3 R FAE /. X4k
5T R R O B ST MRk R AT T 24, R
METTL3% 5 [ PCHUT MAI TN 25 Y. BeAk, Al
ERIIMETTL3H el 1 PCAHALIET:. m6AEH] LA
I MmiRNASIncRNAE T PCHI K 2L, ZhangZ™ &
U I R A, & HRAR A e e e Bu Ve
miR-25 AR T METTL3E £i5 S I m6A F JE4k,.
METTL37EPCH RS EH, H5HAEGC. CRCEZHCCH
BT AR F — 3057,

TangZ™ R ALK BHSTE R T35 Po s va 7
(1 A DRI b R, L Fak P CRHGTT Y
TUBNE. TEARSN IR, JTERALKBHS 235 38 NP C3g
V. LR AR ZE, it ik ALKBHS 5858 4 A &
RO, B R I ALK BHSE L PR W ntd i) (A1
1ImOATK T K FHASWntf5 Sl K ANHIPCI & 4. He
PRI R L, ALKBHSIE %A )5, KCNK15-AS#%
AR 380, PCAMRIIEMTSZ 2] T #i, $27RKCNK
15-AS AP CHHMLIT A% AR 28 HA IHI1E H, tIaEIE
SLALKBHSH #IHEMTHERE. Cho5" IESALKBHS &
PCEH ML TG R &. ALKBHS®RIA S & Ti)s i
HIEARE. ChenZ RIS IEH A4 LL, PCHZIH
Y THDF2 [ FRIEEFE R AR (K B3 B, makis
(Y THDF27EPCAH b Bon W EAEH: — 7 e it
FEAH PGS, % — 5 T Y THDF2E i YAP/S 5 5 EMT,
IHIPCHIR IR FIR ZE. Ak, Tang™ SEAfF 78 IR B,
FTOTEPCH i3RI, WRFTO 5 mI 4l 8 (1) F2 At
J&, BIPCA I T2, RHFTORA (2w 1F .

RNA m6A B ATEH L RGBT
B ORFAE . MR A 4h B R 6 P PR s Hh FA 4 FE 2
Fi7R.

4 NEEREE

mOA BB AL T & 7 RMAL KT A 2. mO6A
FIIEECRE NG . 25 AL AU & % m) JLER, LRl
THERE DA EAImOA i, BE TR 1A 2E. Dim6A
B NIZ L RIEERNG YT E2 BN IR R T RHT AR
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FHALSE: FTOMI . METTL3-14/W TAPEGE 7 M L
WA 2. H AiTm6 AAH G 8 1 #0771 B0 7147 2E 3
PR REmPEZE TESHM A B DIAE F LA AN IS 55 1),
HIFR AL TSI B 2 W AR AR (D)ARFIH
mOABIAH R A FrilE— 2B %, (2)F Im6A &
BUEIA it — 0 [ B (3)% T F L0l A 25 A 240 g
TEMOAEH PR AR S HIFEF, S 25 F RN G e SP s
R FFOR PR BRI AR, 215 R A R G — e s e
BERI M 2 (46 Lemo A B AT O Sy, BET
g5 SREA, X XTI TT” AR Bl AL SR A
4? (5) “Readers” ;2 W FIR A FF 45 A HRNA? A
[6] “Reader” 2 [A]Z&AH B35 4rid & BA PN EVEH? Wik
mOA FF AV 2 1 LA g i 2 A/ s e T S BB e
PRITME? AH{EREEmOA BT AL A WTER N, 20545
FRIX Lk [, £ 2N e Ry SR

e LN
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Abstract

A better understanding of mechanotransduction mechanisms
is the key to exploring biomechanical signal-regulated
tumor malignant characteristics, and it is also the theoretical
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and practical basis for effective intervention from the
upstream of mechanical cues. The discovery of the novel
mechanosensitive ion channel protein Piezol (piezo type
mechanosensitive ion channel component 1) provides a new
perspective for the study of mechanotransduction mechanism
in tumors. This article summarizes some of the latest research
progress of Piezol in modulating tumor progression,
including inducing cell carcinogenesis; regulating cell cycle,
proliferation, invasion, and metastasis; influencing tumor
stemness and angiogenesis; as well as reprogramming tumor
immune microenvironment, efc.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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FHEIF: Piezol; 1 F 125 ML A AP

ARIDIRE: A )22 %45 T Piezo LV A HURAL B B F 18
BEBRGM BT ALE, CRANFNFET
FFIG IR T, AL RO . G, 422 AR,
Tk, f A, B SRR

SRR EOKDK, EANE. MBI BEEDPiezo AEAPBIHAT
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A TEAS AERF BN B B, J1545 5 s e Ak
AE. SR IEEASURFEN AR, %G 51T
SRR KA AR R R R E A
A ZAR AR E Y. A 545 5 R E T S
FE. BRI BRI RAETY) T, A
ST 2 O A R A P2 T Re, RIS 4T S d
I A MR ST LAIE B A2, DA TR Al — AN IR
TRAEER, T B A= 40 7) 5 v4s OB AR ER AL, e H 2 4
L L SR S ) 55 5 o BE B T TR AL 1R B
J71A.

BHI 1215 5 AN A E 5 B 5 i 2
ALY 1B ST, N1 E SR FERE N =
J5: G M RSS2 A4 RN 2R T 1 58 00, 2 PR AR (N A
Y. WOESE), E A AR E A AN,
TR A TR I Y BRI, MiEiE 2 1S
SIRBCET FEIF, B8 LA 220 B U7 ) AFLIE JE N P
i, ANTEEATP/K AL RE 2. Piezo LIETE i 2 SR (4L
PR B TETE

1 Piezo1518 5108, REEEBEIEIIRER
Piezol /2 MLk /) BURNE B T IBEPiezo X IR K A 2 —,
20104F HiBertrand Coste[ AR I, HHLAAE S “nicon”
(plesi)fir f-m A A%, 12 DA et FF 465 2 S e B i 751
ET2TAESEPiezo | B 1 W] 7E 0 M IS 5% i 2H ek e PRI AL
WRIBE, JEkFHAL S0 T, Syeda AR 712405
S H R iPiezo LEIETFC. Piezol m]JEK N AE PR EL I 2
T RN UL, ELERKE RS Spsy IR AP
HHRGME N, aan BB RN, s
TRl 1 NN i
NPiezol B AL T 4utt ik 16, FHEF 252120
FRALAL. /NERPIEZOIE R 5 N\ 2K FE [RIVE. B 784 R A
BRI, XSRS R A U B
TR S Qe S 2 PR, 7R T /N Piezo Ll
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L5 /N R Piezol 25 1 H12547 M IR, A
A RE 38 BB e AN K. = Piezol BE LA,
—ANZHIRBERAR I T RE Sk, e, AR e 28
IYAL ARV EINE SR RN S ey L] TS
Piezol &1 S A1 T LHIFR AL 1 Bea.

Piezo IZENUIN /4% T nl U4t I 5 P804 &, A
PERIAN R R (R T R 1) A it F (FE ) ) 1 il el o
T8, Piezo L #7754 5 505 5, BEFES0-100 ms Py
H5E A S TR, A 1T R S R Bl 2k
PR Z RO 78 AR WU 12715 5 AR T E i
fiE, MIXHRFSR U 12715 = R Fe b

WU ) R A 2 3 ) 1AL LA o e
5k 37 BERCR B R BT S T R B J0) A« R 4R 5 S AR
R OR BRI E 2RI D), 73 RIXERE “ AR B A1

NN BISL” FIRN 1245 54 5071020 2L B,
Piezol | T# [N 3= F 2O FRAMARTK /). AHEE, 4HHufs
HAE A, & 5Piezo L AR M HARIEE B .

GsMTx4F1Yodal j&Piezo LiliiE & F 5§71 1)
7. GsMT x4 RIS SR B — R Ik 2R, 7T BE T
AR B IEY. GsMTx4REHH AR B4 12 40 il
& FRBH B AU RS, A FEPiezol . XUALE RS 1l
T8 i ¥ SIKCNK2(potassium two pore domain channel
subfamily K member 2, KCNK2). F1K HL S AU BUS M
1% F1# 18 (mechanosensitive channel of large conductance,
MscL)™, il 1845 gk /9 Ak B A i Piezol 8
F R 3EVE ™Y, Yodal &Piezol 55— Fiik 22354k 711
Yodal35EPiezo LA 08018 2% 1T 78 24 [ 14%
1B17). AT B S5Piezol EALE A, 1EI%A SMENUIK
IRV B @B, HhAh, Jedil FlJedi2 B ik A
ISR 1A VE AL A0S 7, AT Rr S O Piezol; HE
Yodal s 3 [ L2 DUE PRI A ANTEAR; Jedil fllYodal
Wi Piezo LA FAN ], T iy [ oz P,

2 Piezol BN NZE SRR R R

iR ZH 23 5 T A 2R A A ) SRR AE B R AN TR, I R
VR 220 DL SR iRt 22 AR A b R ) PIRR AR E AT 4 03
52, Gt AR S A A g R L
R O AT R AL i SR 4 T o 1 i
P I AR 22 o 1K R LR, AL 3 b
5 18] 78 i %% . (epithelial-mesenchymal transition, EMT)
(R A e PP e it P B 3 P B R PP
i P i A= K K F(vascular endothelial growth factor,
VEGF)#E AR Py Jz 4 A= K8 132 Ak 2(vascular
endothelial growth factor receptor 2, VEGFR2)#iA™, fi¢
BER ML HTAE, SIERE )5S S AN R e A
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PERFE 7 T 45 B AR . AU 5 s E
PiezolfE B W& RG M A RIS, BFEE. Mo, 4l
HHAVES VR S5 S IENE R, FAETHL RS
AR AR RIS SRR TR 4% o [F] A
RAEAEH].
2.1 Piezol /=¥ F45 5 F Fmie kL M0 HAIER
A FE TR 1) R B 20N Mt 45 i B0 98 AR L R, AN
AT (14 9% T 338 s A8 B e, R 50 R A 3k B 4 Mt
AR ME— (A 2, A0 A0S R A O B AT A 2 B
JE N2, WG AR ) R 3R

FE /N BN FL IR i o0 A 20 B o 2 Ge 4 i HER 2
(RN, 3 A AR By A, 4 S B S s
HER2-+ K18 [l 41 7 v 22k A P A e R,
J1EAB SRR IE R E 3 MR R R OCE . 1
LR AR, TE— @ FE R E I S5 L R UK 7).
FTR, fEApcRAR/NR A I, T ) al oS 245
A ERet(S 5, 755 B-catenin Y6544 s R 1L, BHIKT
H 5E-cadherin4li &, 1 MR BHZE BB, 1 Mo
FRURARZEAL, (LA R R R 3G m, i
25 g iR B AR,

TN AU 1415 S Piezol IR I, N1 S
A AL 7T SRR 1 Bl Gudipaty®%
BIZE R B 41 g (Madin-Darby canine kidney, MDCK)-
NG Bz 2. B 5 0 58 i M kAT ot 7, R
Piezol A/ FaEhy Syttt bR A /32, RIS AT A3
B IEGR % A B — e R e, i 1 - R i 2
(sphingosine-1-phosphate, S1P), i5F:Rho/ 1 F[M3IEKE
FIERSCAR, T E 20 B 2% 52 0 v ) b 7 K T A P 5
AH S B HANAET ™, LR R (R A L R
FRASAS, MBAPiezol 11545 S S PR ILTE A M B%
th, FECE AR F PR EHERN, B Piezol /3 )15
BT RS AR R AR U R b S R e A Ay T L A
. Liv% "I DENS K Piezol+/-/)s B 5 Piezol+/+/N Ui
A2, KIPiezol+/-/IN R IR K /N RE B2 B AT
Piezol+/+/M R, [FIFE A Piezo 1 5 40 Ao AR 25 VI AH k.
2.2 Piezol A~ A FAs SR miag . AL AT
WL R A4 AT EEMDCK E R 4l il Piezo il i, {2
R B YL, SO A0 AR T B I 1/2(extracellular
regulated protein kinases 1/2, ERK1/2)i# %, BN
Cyclin BRI, {2 b A NGB HENAT 22322, I\TTT
TSN . B 7 BeE Piezo IEIE, WIS 1%
AR HE T YiAPiezo L X UG AL . TR
BT WU AR J7 [r). SR, Piezo L0 AN [ FH S 4H
JH S BN JE B R S B AN (], nPiezol bR T 5 25 4101l
IR 960 240 M A= K, LK T i 2L R 4 B G s e Y. ZE Wi
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FREY . B AR, T iAPiezol #IH
Jr IR A ARG T, (kIR 40 M JH T T Yodal il 34511
FEANIIFE T HAh, AR 2L & B R T TiPiezol
F ik B AERAS REm JRE A S AN e 2R KB DR, B
YR R A ) 2 IR B B B Piezo L D fE 2 AN TR
1, 1H B T2 500 5 Piezo I/ Ji e 22 [R] B s 2 4]
TR R B Rk, BB )25 55 Plezo I HESZ I, H
IR AR e b AR | o T IR PA L b G eEse
—E A G, 4N IR 2 R, A S A
1 S BET, I 2540 Piezo LIETE, T (R340 ML G T
HZKSPALAR I R >,
2.3 Piezol ™5/ 45 5 Hwa b g sm o T S5 5]
T E R R A A TR L. LiuZ5PH21 kPa, 70 kPa,
105 kPa—FhAS [F) B 7K - 1R R R SRk e, %of Sk 230
IR0 M 2 M AT R 9%, I 70 kPafifi FE 5774k R,
P A0 M-I AR G ) A B e, R e 0 N2 DT 52 1
B, AR ZH BT AT T S Ao o A G v ni e
S VAR T, 50 B P 3 T S A5 (1 B T B
[ 4TV Piezol /5 )55 5 VA% It gg 4 i 114
BT AR AR, B AT RR: BRI SR
R 38 0, S S Piezo | BRI AN 2 Thae 141 i s
PE, #ifiPiezol REMEHRIH L TR A R /145 5
Xt 22 DhReT- AU TR I 555 SR 5 5ok ] i oS
Piezo {2k P9 7 3 AR 4 B BRAGFE A 65, ik
45 R38N Piezo 1/ 3 71 #A5 5 55 IR A0 Pt e
7 a7,
2.4 Piezol 4~ 71 45 5 % ra it iz 2 A= 4645 IRAH
MM AR i JE R 28, NI . I Sk
W, HIME . Y BE SR R BN R R
ey INETI RN VIR AR Y SRR e YA RS E IR
J12A5 50N, i Piezo L/ MU AU B i i m] LUK
N2 PP 2SS I DR, 38 IS Piezo 1 78715
BTN MR R 2R R R R e A AR

Piezol #ik 5y AN i 22 54 2 A%, Piezol
EHH =M F1(trefoil factor 1, TFF1)Z5 4, Aeligism
BRI s MY, WikPiezol AT T B 4N N GTP-
Rac i 2, B4 LIz 2h B8 /1™, Piezo | 1E 45 fpf 4L 41
ik, A Piezol i FRIAELE Yodal Fl AT i ik 4 fii
A4 B[] % 12 {4 (mitochondrial calcium uniporter, MCU)-
5RAE 75 S A T lahypoxia inducible factor 1o, HIF-1a1)-
VEGF Il B {20 45 41 L, UBkPiezo 1 MIAR ™.
JIev 96 4 P e A 5 2L A AE B A 2 (R A 1) e 0, 4
B A 2 AT 75 45 B AR, T Piezo lBUE AT K
KEFET AR B ER, NG R E4RCHOH
Piezol ik, o HAEERIR i) 7 [A] A A% 1 I B S i,
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(ELBH S FAIG T 20 M 7 BR ) 2 1) RS R Tl R, A i 2
YT B R ) 5, 224 30 ok P A R o L T v T
RXHEFE R, 20 Bk 75 B AR Y DO RO R il i ], 4R
e . AR /N AT S R 2 7 R
P25 (L A 1 PR A R 2, 5 J i B S i 4 A
R, AR AR 35 o 2 T A K P 4T i 2 B0 LA o 4T
K%, T PE S T R T A 4 PR ) 4H A AR G B R, 4 fi
THIARL/ NG, A 6 T 8 P SO A R L e AR AR 2R
AN R o S R R S5 B R R s U Y TR N
BIYIN J1EEPiezo IBIE, 2581 W, - 2llshEE
W4, [N /N, iR g BRI A TR PR AR
I IWREIYIN 15, BInTEiEPiezo LEIE, AFE40
RLRIN, 500 R 40 I E 7%

2.5 Piezo 14\~ /1 5245 5 % v I 3 fn. 8 %7 2 Piezol AN
B A YY) R RS2 2%, MG B S A B R i
KRB YERF S ThREM vz D ™, /Nl Piezol
AR PR BN R R A 2 P E LIS RAEK B
MEAEAEET-P, T Yodali#ifiPiezol AT 5 5 P4 B 41
R IEEIRR. K, Piezol 5y e Bk, 1h
A TEEEMESE 2 RAAAE B VIR R, (HAHCHEFT H AT
b, Piezol fEZE i AH 43 R ik, 5 22 1Pl Js 2% DI AH
K. UiERPiezol FIA T HIHIHIF-10MVEGFZRIA. 1M
VEGFA2& P8 M 31 2E a5 5 R 71 3410 70 58
RN, HE R GE FTE 4T Piezo LI IE 8 N4 55 1
P, PREEE ML R T3R8, 7 5P ARk (R R R
5.

3 Piezol RN NZESSRIZIPBREHMINE

9 G B TR A 455 B T 2 e ST AR S FL
Ji&, Piezolj& 15 2t id 5 I Rd Ao LA TR e T i fie
HERHE R BTN, Piezo R IARIR G4 e &
HSEAFTTRN20%, TMPiezol i 7ik B WA R I
FEE, /N R S e R AL ALY, R B GsMTx4 A]
A S bR AR A, LA R ZE 2 v B R 410 1 4
HH S/, Yodal SN iR b ik S 40 i 2 B A K
RANMZEPiezo BAHUME /1, #IHIZ4E A 2 L BN
2(histone deacetylase 2, HDAC2), Jl/ b4 R i B2 i Jeg J
[X|(retinoblastomal transcriptional corepressor 1, Rb/)Ki%,
A B8 AR A0 KB 48, 0] R T4 AL, T2 R
G PN SR, (Rt K JE™. 4h, Piezol I[N 5
JE A S R B AR AR L N HIF-10 2R 58, H5 2R
R, B R E 15 5 B ] G Piezol, HniE
S SRR AH L W T e ok, M SRAR R ThRE™, M5 Sk
I % [ Piezo 1 t 7] 2 STYHMIHEE"Y. K1, Piezol FEHLIA
] e 3 AR I 1 e 77 T BT YRR .
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Piezol B 1M1 th o] 4l 75 W0E, M BT
i, BOEES AL BRI, EBERR I R A T iE T4
R 4% Xl F-(nuclear factor of activated T cells, NFAT), 1t
HAZIRAT, I TTEEENFAT IR S e, BREhE v R
Tk, WHARFA VR IR — JF AT & s 5 %,
5 F I R 75 A Piezo 15 1 iR A B 52 48 (chimeric
antigen receptor, CAR)F sk, HF 1M 1R AR B e I 4
. DTSRRI, B S R R R A
RN, TR iy

4 g

Piezol /15 /1205 5 A& IR 40 M G Ve R AE I 35307
A IR BT SEAR ST 7T H AT ARSI B, RS
BRI ST A R R PR, LR AR SRS RO 4k
BRI, JEIE =4 R TR MR, thAh, T ES
WEFE AR AE SRR R B = | S T S A S 6 O T FE T F
121, Piezo Vi 7t % B A HL F0A K Akt iR 41 Al 5 1k
RHIE VA%, 2R R -5 M A 57 S A 15445 5 A
HAR. 771, Piezol W 78 i — &3 i 5, {045
B0 BT N LB ER A, Piezol &5 5 HA LI SHm s
FEAEDE 2 R RS AR Piezo LB B R4 J1 2445 5
FIBAIAIX ) ? Piezo L& 5 SEMAZNMIE 48, A% 2Rt M 5E
AR ASRAL? AAE LR e K HE S Piezo 1
1A SRR R I FEATL A 0 5 R ) .
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Abstract

BACKGROUND

Acute pancreatitis is a very common clinical acute abdomen.
Excessive release of inflammatory factors can damage the
intestinal mucosa, induce cell apoptosis, and accelerate
the course of the disease. Silymarin has anti-oxidative,
immunoregulatory, anti-inflammatory, liver-protecting,
anti-tissue fibrosis, and other effects. However, there is no
relevant research on the effect of silymarin on the intestinal
injury in severe acute pancreatitis.

AlM

To study the effects of silymarin on intestinal injury and
PIBK/ Akt and NF-«B signaling pathways in rats with
severe acute pancreatitis.

METHODS

Rats were divided into a control group, a severe acute
pancreatitis (SAP) model group, and low-, medium, and
high-dose silymarin groups (severe acute pancreatitis rats
given 60, 120 , and 240 mg/kg silymarin, respectively).
Rats treated with glutamine (1.5 g/kg) were used as
positive controls. The death of rats was recorded. Serum
amylase and lipase levels were detected using an automatic
biochemical analyzer. Serum IL-1p and TNF-o. levels were
detected by ELISA. Pancreatic and ileal pathology scores
were scalculated. The expression of Bcl-2, Bax, PI3K, p-PI3K,
Akt, p-Akt, NFxBp65, and Bcl-2 in ileal tissues was detected
by Western blot. TUNEL method was used to detect cell
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apoptosis in ileal tissues.

RESULTS

The SAP group, control group, and low-, medium, and
high-dose silymarin groups had 3, 0, 2, 1, and 0 deaths,
respectively. Compared with the control group, the levels
of serum amylase, lipase, IL-1f3, and TNF-o , the pancreatic
and ileal pathology scores, the levels of Bax, p-PI3K/
PI3K, p-Akt/Akt, and NF-xBp65, and the apoptosis index
increased, while Bcl-2 protein expression decreased in the
SAP group. Compared with the SAP group, the levels of
serum amylase, lipase, IL-1p, and TNF-aased, the pancreatic
and ileal pathology scores, the levels of Bax, p-PI3K/PI3K,
p-Akt/ Akt, and NF-xBp65 protein levels, and the apoptosis
index gradually decreased, while Bcl-2 protein expression
gradually increased in the low-, medium, and high-dose
silymarin groups. Compared with the SAP group, the
serum levels of amylase, lipase, IL-18, and TNF-q, the
pancreatic and ileal pathology scores, the levels of Bax,
p-PI3K/PIBK, p-Akt/ Akt, and NF-kBp65, and the apoptosis
index decreased, while Bcl-2 protein expression increased in
the glutamine group.

CONCLUSION

Silymarin can reduce intestinal injury in rats with SAP,
inhibit inflammation, reduce cell apoptosis, and inhibit
the activation of the PI3K/ Akt and NF-«B signaling
pathways.

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

SRR KRG R o L SR i F e Ko R
TR AT A RERE, e =, mbgRte. Kk
HEAREMN., LEBET. HE RYPFE. R4
LU FA . A HARLL TR EE TR
SRR K W78 AR A% T AR AR

V=/:04
R E EEREBBEE LKA E RS A
PI3K/Akt#=NF-kB4Z 5 il #4645 7).
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=)

Ti%E

34 Control4l, F e &M IEME K (severe acute
pancreatitis model, SAP)48. Experimental+L41(Z 5%
SRR KA 60 mg/kgK B ELIT).
Experimental+M£8(Z J& & Iz KA AL 25120 mg/
kg/K & & % 7477). Experimental+H40(E 5z &A%
KAEA 255240 mg/kg/K & & % 7477). GlutamineZl
(1.5 ghkg5-RBEIE 6 7)), MK AT, 283+
ACRHT A o 75 P I, PG B KT, AELISA
EA ) fn i P G ~Z (interleukin, IL)-1p. BPIEIR5E
- (tumor necrosis factor, TNF)-o&%, 3 X A7k
R IR EL AR Fo =) I 97 P2 % 45, Western blothei] =) i 28
22 Bcl-2. Bax. PI3K. p-PI3K. Akt. p-Akt. NF-
kBp65% & &k, TUNELZ A B B 2042 o 20 L 8 =
H L.

=R

SAP4L K & t1=3 %, Control. Experimental+L.
Experimental+M. Experimental+HZE K £ 4% 0
R, 22, IR0, 5Control2a48k, SAPZA K A A
AP A B, BE W EEARIL-1B. TNF-oK-F 73,
TERE IR B A &) 7 95 B3 439 FH &, Bax. p-PI3K/
PI3K. p-Akt/Akt. NF-kBp65% & K- Fofm fL 8 T
Fa434 I8, Bel-2& G R AR 5SAPALILE,
Experimental+L. Experimental+M. Experimental+HZ8
R F o P bl Mg B vA ZIL-1B. TNF-ok-F
BB EEAR, AR LI 50 = IR 3T F 5539 12 i %
1%, Bax. p-PIBK/PI3K. p-Akt/Akt. NF-kBp65% &7k
T Fe 2 LB T35 R B HTEAK, Bel-2& & R A KT
#HF 5. 5SAPLLE, GlutamineZl K R fn ik P i
B, 8 EEVARIL-1p. TNF-ok-T-3 AR, AR
1R 5 Fa R H AR5 ¥ 54K, Bax. p-PI3K/PIBK.
p-Akt/Akt, NF-kBp657% & /K- Fofm i )8 T35 239 5
1&, Bel-2%& G A K-F A .

it

KEKE FMEZE TR SRR B R, 275
KE, WY 4R T, ¥ PIBK/AktF-NF-« B4z 5 i
HBE.

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

b KR B & PIBK/AKL, F5% 2% 3 NF-«B; X%

BoDIRE: AR 56 £ 55 2 K (severe acute
pancreatitis model, SAP) X S8 4 A A, 3K K K &
A T SV R K0 M G ROR, 45 R ALK E
FALB R IR T SRR K K R a4, ) K e,
B =, #7H PI3K/AktFeNF-«B4% 5 18 34390 7.
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03I

R VR IR 2 (mild acute pancreatitis, MAP).  H1E Suk:
JoRMR 2 EURE UM 2 (severe acute pancreatitis, SAP)
SRR WL SIERE, Forh FORE SRR A
KENZAEGEE S HIMUIAESSEILR, a7+ ik
FUARZHF TR E R, SRR % o & ) RRE ]
TR AR, 5 FANMRE T, InPRomRE. KR
IR T HEER A S, HAR MK CETR - A SR
TEERY, APUEA AT . PRI FRE. BT
YLV T, CARTHORE TR I, 7K B R S
JERRR 2GR TT BOR, FACER DL i S g 28 K B
i 2R A R L RIS, A REKF R B, I HoK G AT
LRI 41 2 RN F- BA5 5 IR S K, B AT A&
DL 2T 7K T ] 2% A EEURE S i A i 4 1 R A %
WA, WHARoR, SUERERR K ESESERE S, H
AR5 5@ 5 F A PI3K/Akt. NF-«B%". PI3K/
Akt NF-«xB¥NTE R 2 BA s KA E R
GE I SIEE, 5RO, AR T O LARG
FUIAA, PIBK/Akt. NF-xBTE ML 2 b FEes, T
VRIS KT BRI IR AR S B A, AR R SR
FRE SRR 26 K BB, Bt 9K Y Al 2 0] B S
JR AR B i 45457 L S PIBK/Akt. NF-kBf5 SiBEE 152
Ma, SR7K R 2R YT B S AR 28 (11 PR R S A 3
TR LA,

1 #RATSE

1.1 A4 TUNELESH M JE T8 Il 50) & e B 35
Promega; 7KH220 g-240 gisik i SDA R [ 4@ F| 4
SLIG N Ly KRBT R H KERCEDEAA R
2wy TNF-o & BRI B DO RH A TR
O3]y IL-1R8 S A7) &0 1 55 E Cayman Chemical;
Bel-24i44(12789-1-AP). PI3K#i14(20584-1-AP)IH [ 2£
[ Proteintech; p-PI3KHL{A(17366)14 F S [ECell Signaling
Technology; Bax$iif&(A1434)IH H 3£ EBioVision; NF-
kBp65HiiA(PA1-186)) H 3 [HInvitrogen; p-AktHifk
(ab64148). Akt 14(ab8805)I4 F 3% [F Abcam.

1.2 77k

1.2.1 #EA M B 4 sk 22 50 K RBEHL /T S AP,
Experimental+L. Experimental+M. Experimental+H.
Glutamine4l, TA10R . KEREEEIILLE2 h,

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

767

=)

0)

Experimental+L. Experimental+M. Experimental+H41
JEREEG60. 1204 240 mg/kgfi/k I Z, Glutamine4]
WEREVES 1.5 g/kg A M. 1EEL10 2 K N Control
4, Control L KE NI A FEEIZN T 4817, ATES 254,
ControlZH. SAPZH LIS & (1) B /KAAE /K K HI 2. 24
hPLJ&, SREEFRAS. SAPA K FRAET-3 ., Experimental+L .
Experimental+MZH K73 AIAET 2 H . 1H, Glutamine4
KEFET2 R, BENLKE & 20K BRGIR, A 2% % AR T
R RBIEBTEWR: 2 SEE HT T A R IR AR
FIRAC S i AT G RIPE MR IR T d, ANBR IR & FIOK.
O SOV R R 2 X RS B A D7V R DA s v
10% 117K A SUEAE X BRURRIE, S8 i 40 ORI LA i R K B 4%
HAMEMZE E 2 TR G, K EE BT, K5 R
HEE ERRI EIEEIER A B YIFF2-3 ecmY) 0, ¥
T AR, FRE AR AN T S, I
RS B 77 1), /NSl ik e A JR AR 7 5 3 JHE 11 10 o7 S
H, i gh 2 I R R 2 . AR R IR SR A —
ARSI TR, I E AR RIRE, EREE S I
A M ) X3, B R AR B e S Sk o
=L, A5 455 1Sk BEHE A TR S mm, %
HEEAT 14 77 1) S RV S 5% M 2R H R (1 mL/kg), Kt
Sk, kI 4k LIPS min, DL R M
SRS min, (25 P0HE N JBAR. H BRI U, AT
&, R, BUKRIEIRALSY) F, HEY M5, JE5t
JERPRIR B VF 47, 55 TE AR ).

122 ARAR S FOR BRI DL, (O ER A, 7€ 2 J5
#E1 hLUG, PA3000 gB-0010 min, Y B3, HT1.4
ORI KGR [ i LA R e iR 21,

1.2.3 ApBE. A5 B BaAelL-1p. TNF-a/K-F#ml: H 4
E BN A A AT ORI L35 TR SE A G R K,
ELISAMERIIMIE FHIL-1B. TNF-a & &, #AE 5 5%
FRIL-1p& A MR & . TNF-o S R il ik 771 £ 1
YRV AT

1.2.4 MRMEIR LT 5 Fo = 1 IR 2237 5 UK R AR 440
PAA R 2H 21, FIPBSYEVR LG, TE4%1) % 5 IR
W e, DLRBERS FE RS (L, ) ALY A (R
FE N4 um), 70 “C# A30 min. F13%E BTN & 5 min.
SRRV AE100% 95% 80%- 75%iK B TE K
IR 45 s, FIKPE] min, FRAR K42 min, [
KPEERT min. 1% R CBEIHE, 1% 12K B
IR G460 s. TEIREENTS% 85%- 95% I F
RiE45 s, FEYH T A E 1 min, HEERAESE . 1E
DI ISR R, S HE SR R AT B R T 5 A
[ fizy 3 HE VP45

1.2.5 Western blot#a#Bcl-2. Bax. PI3K. p-PI3K.
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IBISF

=)

0)

xR 1 BEKRRILTER(mean = SD)

D4R n T TR (%)
Control 10 0 0
SAP 10 8 30%
Experimental+L 10 2 20%
Experimental+M 10 1 10%
Experimental+H 10 0 0
GlutamineZ8 10 2 20%

ControlfF: WIBLE; SAP: EFRMRIFNETIA; Experimental+L4H: SBAFRMIRIRIIETU+60 mg/kgK k&l
Z38YT4H; Experimental+M4E: SSERIMBRIRISER+120 mg/kgX YEIZAT4E; Experimental+HZE: EBBER

IMERRIRIIE AL +240 mg/kg/K ¥ BIZETAE.

A 10000 - B 3000
b
8000 -
S 2000
=) —~ =
< 6000 d g
9 P
‘2 4000 d g
< dfh 8 1000 -
2000 1
0 0
> N B N2
& F S S N
& <P & S @
I S
& &L &L
&
C 104 b D 8-
08
= —~
=) -
3 067 d g
L) £
g  04- 3
= z
0.2
0.0
\éo\
&

1

df

dfh

BERBMBEFEHES. ISHEBRIIL-18. TNF-aKFE(mean +SD). A: IfiifrhiEkyle/K F: B: 7S HERAREKF: C: s rHIL-1p7K

S D ST TNF—a/K . SControlZHEEES, 'P<0.05, *P<0.01; HSAPAHELEE, P<0.05, ‘P<0.01; SExperimental+LZAFLES, P<0.05, P<0.01; 5
Experimental+MZHELES, P<0.05, "P<0.01. ControlZH: XIAZH; SAP: Eafir A Bl 4 HEmIZH ; Experimental+L2H: FEfE AR 28 +60 mg/
ke7K KETZ51572H; Experimental+MZH: EEAE 2 VEBR 2T +120 me/kgZK KEIZ57T2H; Experimental+HZH: EAE 2 VEBERR S5 +240 mg/

k7K KEIZATTAL.

Akt. p-Akt. NF-xBp65% & &i&: B A fn4l4:, H8Y
TV BN, INIINE A TA E0 CHIRTPAZAT
T, FAEUK - 2#20 min, 2Af5 A4 °C, 12000 gi5.0210
min. 0_IEE R EIEPE W, & IBBCAT LK &
TR BE . W BB BB T 91 [ 2, 285 45 10% 11
oy BRI B P r A N, 258 AR R T o, AR
Z I E E40 min. SRJE I S% MR IR, IR
B, KRR SRR N, 7E IR A 40 min, KRR
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P51, 0 AE EREFL N TRIN30 pgff) 2R IR, R TR
FER IR AL R, FEMSX Loading BufferiB &
HB5 min. FEIRAEE A KIS0 VKL HLUK, 7E7) 5
JR b A A 120 VIRTHL R HRIK, S5 B GekbisE N B2 B
JEHLAS, 15 1LYk, 4PV DFRIZ A FEEH2 min,
IR e R BRI i b 4 . e IR ERAE VK b, B
130 mARIEREEEL.S h. ¥PVDFRREUH, e H
WA 5% s AR E I TBST)H, ¥ 8 %R %

2021-07-28 | Volume 29 | Issue 14 |



0)

1541 . K Y EIRNBERMRIRSEAE BRI M PI3K/ATINF-«BE SIBIEF

=1

xR 2 BEARIMBEHES. FSHEEFIL-18. TNF-c2KFE(mean + SD)

paxi:) n TERBBB(U/L) BSAAEBU/L) IL-1B (ng/mL) TNF-ang/mL)
Control 7 1209.22 + 197.02 290.30 + 95.04 0.21+0.09 1.13+0.13
SAP 7 8043.69 + 198.64" 2659.92 + 340.42° 0.86+0.12" 6.09+0.21°
Experimental+L 7 5788.30 + 125.12° 1884.03 + 115.30° 0.55+0.07¢ 4.14+0.17°
Experimental+M 7 4147.60 + 100.94" 1252.71 +100.12% 0.38+0.06™ 3.58+0.22%
Experimental+H 7 3004.81 + 109.25" 451.46 + 120.11°" 0.31+0.07 1.36+0.15°"
Glutamine 7 4167.63 + 110.45" 1289.84 + 130.15" 0.39+0.10° 3.62+0.15¢
F 1797.778 183.909 48.277 785.494

P <0.001 <0.001 <0.001 <0.001

SControlfBttER, *P<0.05, °P<0.01; SSAPLELLH, °P<0.05, %P<0.01; SExperimental +L4BLLH, °P<0.05, /P<0.01; SExperimental+MZBLt,
W, 9P<0.05, "P<0.01. ControlZH: WIBAH; SAP: B RMRIRIIERA; Experimental+L4H: SERMRIFHIER +60 mg/kg/XK YEIZAITAE;
Experimental+MZ8: SERIFRRIRIIZI+120 mg/kg/K K BIZRIBITA; Experimental+H4E: EEAERIMARIRISETL +240 mo/kgZK KEIZRIETT4E.

BEREL 8

Al a2 n 3
B ST -y X
»\73 ) R T . lt‘: \é)f"t'
r ."g:'— .':."' -"’"’{ “ . -'4"." £
e § K g
?’.-'-'c."'“ X e oM. teEyn
Lo @y ownm .-‘sf" '..'."‘“

-...-.\; o o~y oh 1P Loy Bok
P b R L DA o
L . “;'—..’r”.a 4§ !." 7 4
pefBRERE - L It 4 ata

. " R

(3 » JEAD RO Sh
s Niwg Y, R ;
° e  { §&

1 - s Ll by ‘it

A N ’ e ot
» . L o A
-’_\— ] - A \ ‘ ’ 2> B i \ \ ‘[ g‘ 4
- e Tl Uy " 'OV’W' ® RS "{"s g o
' - (B , o LD ™S 7

“. ) -‘\1. (PILY o 7 | b

10N o O / s 7 ) N B
¢ GET=TE, "4’ (L % a Py g n‘&"‘ s A &

ey s AR T TR 200um” FGY W T B0 i)
' \. :n '..'..". .n ' 2 : g 4 _“&‘ L‘:f U ,'_ a

2 FRERHEREBLER. A: Control: X HEZ; B: SAP: EEZAVEEEIR SAEIUA; C: Experimental+L: HRE 2RI 25 +60 me/kg/K ™ KETZIG
T4 D: Experimental+M: SE 2 MERRER 4457 +120 mg/kg/K KBIZGITAL; E: Experimental+H: SEE A MERRAR A +240 mg/kg/K (]2

JE9T2H; F: Glutamine.

PRI E2 h. A5 HEPVDFBAE —PUEmR+, 754 C
N, BJEEPVDEBRE P+, f£=iE
gk A2 h. FHHELCH VAR (. Image JorAT 56y K JE
f, WZ NGAPDH, 7t H 8 E RIS, — 3
12 181:4000%5 %, Bcl-2. Bax. PI3K. p-PI3K. Akt.
p-Akt. NF-kBp65—#{#%#1:1000. 1:1000. 1:1000-.
1:600. 1:1000. 1:600. 1:800F%%%.

1.2.6 TUNEL 4w 2 it 8 o 3 4 BUn i A s )
F ZHZREES minX 20K, SR 5 FHVR FERG FE T RS 7K AL,
4% (1) 2 B 5, TUNELYL (A, b R a0 Joks
RN, R BB RS, THE 40 T
Fe¥. IR 5E A H M TUNE L4 M I T A6t ) & i
BT
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Bt AT FISPSS 21.0%80 470 4 9256 X8, i
HFmean+ SD# 7w, P2 EUE F] LU AR S, 24 %R
b B R 22T 22, P<0.05S N Z R Gt 29 L.

2 BR

2.1 RkEHFAEREMBBEXARTH ALY
ey 5L ILERL, SAPAH KRAET 3, Experimental+L.
Experimental+M. Experimental+HZH K f 43 AIFET 2 H
1RO,

2.2 KK F A EE SR K K o
g Wy B F21L-18. TNF-a &2 #%ra 255 WL E 1L K2,
SAPALK BRI FHUERT B g D7 DL JZIL-18+ TNF-a
JKFH4) 15T Control2l; 5SAPZH LE#, Experimental+L.
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* 3 BEARRFRENSNCRIETES LR (mean + SD)

bzl n [RARRIEITE D OfsREND
Control 7 0.22+0.02 0.30+0.04
SAP 7 14.69 + 1.64° 5.92 +0.42°
Experimental+L 7 10.30 £ 1.12¢ 4.03 £0.30°
Experimental+M 7 7.60 +0.94" 2.71+0.12"
Experimental+H 7 4.81 +0.25°" 1.46+0.11°"
Glutamine 7 7.63 +0.45" 2.84+0.15°
F 255.124 650.043

P <0.001 <0.001

SControlAtt 5, °P<0.05, °P<0.01; SSAPLELE, °P<0.05, ‘P<0.01; SExperimental+ A4, °P<0.05,
P<0.01; SExperimental+MALER, %P<0.05, "P<0.01. Control/8: WHR4H; SAP: EERIMERIRISIESHIA;
Experimental+L4H: SSIERMARIRSIER+60 ma/kgK ¥ EIZATH; Experimental+M4AE: SERIMRIFNIE
#+120 mg/kg/K KBIZAT4E; Experimental+HZE: SSAERIMARIRIE T +240 mg/kg/K KBIZATA.

xR 4 BEABHOREARETEHE R (mean + SD)

iz ] n TETEEU%)
Control 7 8.26 +0.63
SAP 7 18.45 + 1.36°
Experimental+L 7 14.05 + 1.14°
Experimental+M 7 11.20 +0.85%
Experimental+H 7 9.32 +0.78""
Glutamine 7 11.68 +1.04°
F 119.790

P <0.001

SControlAtt 5, °P<0.05, "P<0.01; SSAPLELE, °P<0.05, °P<0.01; SExperimental+L£ALH, °P<0.05,
P<0.01; SExperimental+M4ALEER, %P<0.05, "P<0.01. ControlH: WIBZH; SAP: SBIERMERIRISERUA;
Experimental+L4H: SSIERMARIRSIER+60 ma/kgK YEIZEITH; Experimental+M4AE: SEFRMRIFNIE

BB RS

=2

=)

0)

1120 mg/kg/K ¥BIZAITA; Experimental+HZE: S RMARIRISIE U +240 mg/kg/K YBIZBITA.

Experimental+M. Experimental+HZH K i LG FHHEH;
fit . ARG LA IL-18 TNF-aZK T HJ& T K, A [H
F B2 ] LR 2 = A Fiih 5 5 U(P<0.05). 5SAPALLL
2, GlutamineZH K BRUMTE ekl HE G A IL-18
TNF-o7K RIS, 2253 Ge it 5 L(P<0.05).

2.3 KEE EatEaE A RIR K K KRR %
Fa el B Jm EEAE o e AR L2, K13, K3, SAPAH K
B JR 9 VT 2 0 [ I 95 BT 23 251 7 T Control 4
Experimental+L. Experimental+M. Experimental+HZH K
BB T L UP 0 R [ i B VT 20 B0 AR, S APAH
ez, 2578 it 5 L (P<0.05), HAFFIE AL H i
ZERE SR N (P<0.05). H5SAPALLE, GlutamineZ]
K BRI R BT 43 A ] g BEVP 3 B BRAI, 22 R et
2 U(P<0.05).

2.4 REE FarEae AR X K R miE 428 P Bel-
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2. Bax®& & AKX AR RE I a0 R %vh g5 R LKA
Hged, SAPALK B 7iE H 23 B el-288 AR K K,
Bax i [ #1A /K LA R 40 I 1 Fa 438 7+ 5, S5 Control
MR, Z A G54 L(P<0.05); Experimental+L.
Experimental+M. Experimental+HZH K [ i 20 2
Bel- 28 FRIA KPR IR T 51, BaxHr [ RIAIKTLL K48
JPE T I EOIMK KPR, SSAPUILLE, ZRA ST
B (P<0.05), HAFF R iz R a8 i Em X
(P<0.05). 5SAPZILLH, Glutamine4] K R 7 iE 424+
Bel- 28 A #IA /KT, Baxi ARk /K LA 40 i
THARBUISIRAR, Z 58 G52 L(P<0.05).

2.5 KRB F AT E R A MR K K U iE 4142 P PI3K/
AktFeNF-x B2 5B 33 & KT %m 4550 ILES, SAP
HK B ImiE A 2 p-PI3K/PI3K. p-Akt/Akt. NF-kBp65
HAREAKTHTE, HControlHHiR, ZRA 4t
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AP T N
R ¥ TS AR w:: N
R

Y vy 2

B 3 QFHERELER. A: Control; B: SAP; C: Experimental+L; D: Experimental+M; E: Experimental+H; F: Glutamine. ControlZH: X[ EZH; SAP:
FOE A MEERR S RTZH ;. Experimental+L2H: EAE AMEIRIR 28480 +60 mg/kg/K KHIZIETTZH; Experimental +MZH: BE S MR 27 +120
mg/kg/K KEIJZ76T72H; Experimental+HZH: BUE G MEBIIR SR +240 mg/kg/K KETZI6TT4H.

I Control [ SAP [ Experimental+L
[ JExperimental+M [l Experimental+H
[ Glutamine b

1.0

o
[e2)
1

o
B
1

o
N
1

Relative expression of protein
o
(o)}
1

o
o

Bcl-2 Bax

4 Western blotFHED TR EREIFELELDPBcl-2. BaxEBRIALTK. A: Western blothMI4E 5 B: Bel—2. BaxfE [ Fik 7K EERER.
ControlZHFEAE, P<0.05, "P<0.01; HSAPAHILEE, ‘P<0.05,'P<0.01; HExperimental+LHFLER, P<0.05, 'P<0.01; HExperimental+MZHEAR,
£p<0.05, "P<0.01. ControlZH: XJHE4H; SAP: FfE2VEMIIR I, Experimental +LZH: FRE 2 PEBIR A5 +60 mg/kg/K KBIZEIETTH;
Experimental+MZH: EE M BER 24 +120 mg/kg/K ™ KETZ30GT72H; Experimental+HZH: BE S BEAR 28457 +240 mg/kg/K ™ KETZ76TT2H.

227 U (P<0.05); Experimental+L. Experimental+M. HINF-k BA5 5 (a5 — A JORE TR,
Experlmenta1+HQEj<Lbu%fééﬂ,/\ﬂhp PI3K/PI3K. p-Akt/ LIPSO K5 Fo i ¥ 20 238 495 4 DI AH 21 TL-
Akt. NF-kBp65E& KT HIRIRFAIE, SSAPALELE:, 22 1B TNF-a & WIMR & K7, HREKTFTE UG,
B U(P<0.05), BEARFIRA LR ZRE  HURRIEKFBTHE, RS EOR, 60, 120, 240 mg/
it L(P<0.05). SSAPLLELEL, GlutamineZH KE  kglf7K &2 A HE DLUS I FORE S0ME g iR 28 K SRUBEAY if

EASFp-PIBK/PIBK. p-Akt/Akt. NF-«xBp6sEAKT 1T UEmEE. AR, IL-1B. TNF-o/K P N, BeiRd

PIRAIE, 22 B Gt 75 L(P<0.05). GiRREE WA, [ BRIP40t FAIE, /K 3 2 s i
SRR 5k R E B, 35 AR FC IR A — 5L,

3 9B wﬁﬂﬂ?’i6o-240 mg/k g Py, 7K CE 2R A B

K CHE TR RIBAREY), HRER S FERAETRT R imyT A,

B, KRBT, KRBT AR S 2T AR, W B AR & R AR, mwmﬁa@&{‘/\

(RHEIFAMIIEST . MR, HUMSH. UMM T S AR Wit S5, S B 3 TR0, B 5t
BEAESR, ATREIURIL, K GBI IAIT BRI AR g R0, M R TR T B R B -
K BN SRR SUR OTRR R RRAEG, JF FLECATLUN VTR — /MR, S SRR 135 5 sty
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A v B B
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e |
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Abstract

BACKGROUND

The morbidity and mortality of esophageal cancer are
extremely high all over the world, and the treatment effect
is not good. As the pathogenesis of esophageal cancer is not
yet fully understood, this is not conducive to the study of
specific therapeutic drugs for esophageal cancer. Heat shock
transcription fact 1 (HSF1) is closely related to the occurrence
and development of a variety of malignant tumors. Is HSF1
also closely related to the occurrence and development of
esophageal squamous cell carcinoma (ESCC)? Will HSF1
become a biological target for the treatment of ESCC?
Different patients with advanced ESCC have different
sensitivity to radiotherapy and chemotherapy. Studies have
shown that in hepatocellular carcinoma, HSF1 can weaken
the toxic effect of radiotherapy and chemotherapy on
tumors and reduce the curative effect. Does HSF1 affect the
sensitivity of ESCC to radiotherapy and chemotherapy?

AlM

To investigate the expression of HSF1 in ESCC and its
effect on the sensitivity of ESCC to radiotherapy and
chemotherapy.

METHODS
Ninety-two patients were divided into four groups: 20 stage
[ /11 ESCC patients undergoing surgical resection, 18 stage
[T/ II ESCC patients undergoing surgical resection, and 44
stage I1I/ I ESCC patients undergoing radiotherapy and
chemotherapy. Among the 44 stage III/ Il ESCC patients
undergoing radiotherapy and chemotherapy, 16 had low
HSF1 expression and 28 had high expression. Ten cases of
esophageal dysplasia. Ten esophagitis tissues were used
as a control group. The expression of HSF1 in each group
was detected by immunohistochemistry. The changes of
non-tumorous lesion size, tumor diameter, and CEA value
were compared between the HSF1 low expression group
and high expression group before and after radiotherapy
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and chemotherapy to assess the sensitivity of patients to
radiotherapy and chemotherapy. Factors that might affect
the 3-year survival of ESCC patients were identified, and the
3-year overall survival rate of ESCC patients was calculated.

RESULTS

HSF1 was highly expressed in each ESCC group, but
lowly expressed in esophagitis group and esophageal
dysplasia group, and there was a significant difference in
the expression of HSF1 between each ESCC group and
esophagitis group and esophageal dysplasia group (P =
0.001). HSF1 expression was not significantly associated
with age, gender, tumor location , tumor size, degree of
differentiation, T stage, N stage, or M stage (P > 0.05). In
the HSF1 low expression group, the non-tumor lesion
was more significantly relieved, the tumor diameter
was more significantly reduced, and the CEA value was
more significantly decreased after radiotherapy and
chemotherapy compared with those in the HSF1 high
expression group (P < 0.05). In the ESCC surgical resection
group, the 3-year survival period was significantly related to
age (P =0.019), HSF1 expression (P = 0.028), T stage (P = 0.007),
and N stage (P = 0.016), but not related to gender, tumor
location, tumor diameter, or degree of differentiation (P >
0.05). In stage I11/ I ESCC patients undergoing radiotherapy
and chemotherapy, the HSF1 low expression group had
a significantly higher 3-year overall survival rate than the
HSF1 high expression group (P = 0.016). The 1-, 2-, and
3-year survival rates of the HSF1 low expression group were
significantly higher than those of the HSF1 high expression
group (P < 0.05). The HSF1 low expression group had a
significantly higher 3-year overall survival rate than the HSF1
high expression group (P = 0.03).

CONCLUSION

HSF1 is highly expressed in ESCC and the higher the HSF1
expression, the worse the prognosis of patients. HSF1
expression is not related to patients” clinical characteristics.
In stage III/IV ESCC patients receiving radiotherapy
and chemotherapy, the higher the expression of HSF1,
the worse the sensitivity of patients to radiotherapy and
chemotherapy. In ESCC patients undergoing surgical
resection and stage III/IV ESCC patients receiving
radiotherapy and chemotherapy, the 3-year overall
survival rate is higher in the HSF1 low expression group
than in the HSF1 high expression group.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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YR T & RN B AR TR 40 A Fr %k g,
Forp R 32 2 LSRR AN A v 3, H90% LA L, T SE
FRRIN B DU A, 570%70 450, A 2 ™ s
Fip NS 2 2B A I, TR A BkR AR AT JR 26 1, Bt
ToRAEEE R, T B R REIR AN 2 ek =
WA AT 795, — A2 W BRI 0 O AP, R
H RG24 i, (A BT P s e e R
M. R LmE k&, HSEALFRANT20%, TSR
BEY ERH AN R RN S T A A
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NE
i)

PR R F1 (heat shock transcription fact 1,
HSF )& #UR 7084 5 KT (HSFs) DNAZS &4 F K itk
(R 74, o FA R 1 5k DR P B e S A 1, Wl
LR AR T S A F BT B RS B 74 A L A, GBS IR T
HHE, VLA RN 3R B AR B S RS,
Ry, g, B FRAER. TEIEW AP HSFIR]
B BIALAAR BE I 25 Ao A1 5 R A7 . (BAE S AEZH 2,
HSF1R] {2 gF e 4 M ) 3648 . W=l 38 Al s,
TR 2 g (1 A K. T HSF LZE B 2 26 AN g 2t
Je& ) EE L, BE R ST CARRRER 2 Bz,
TR Z AN HSF 1 5005 1 A ROy R 259, 32 1)
HSF 7540 - 11 A Hir Ul 1B Be.

T e £ IR 4 0 B A T
PRF AR, RER YT« AT SR BayT
ST IR TR R YT ORI, AN IR 1 BRI A0 i e
SRR T U EEANIR], SRER AT 78 K IH SFIAEAN
[ R A e S P A AN ). IS AHSF1M)ER
TR S 15 2 5 e B IR A0 B s TBUA G I 7 U BE g 2
FI AT A AR ERIE e EL /D AHIE ST H R 2 28R 7 B
SR AN e T H S F1 215 A5 50 A X A T BUR L 2 15
A5 T X BB T RS SRR A0 e 1L R Va7 B At
T I3 1), SO AR AN & SRR AT M TS T 7T R s
BRIT T R IR S B XL

1 MR

1.1 #4

111 ARANGEAR B M 5 2 1 ARER2013-01-
01/2018-01-30 H & & R 41 M o £8 2 ps B B 89
BEFFE2018F B E R 2R, 75 LU ER: (1)
LS o BRR AN M B Q) 184758
Gz N EERRgE 1 . 11, 77 ARG . ARl
RATBAITIRIT TR SGAT ST R (DRI N & %
RANPIETIL. IVH, AT FARIEIT . RETRATBACITIRIT
MAREATIT IR, G2 A EEBRIRAMIEIT. IV
W, B2 = 4EIEATRUT SAIT AT ARIBIT I (6)
RIS A AN BRI A [PINEE A%
(D)FIQR)FN(3) Bk (4) 8% (5) 8% (6)H H —T1]; X HEZH: gt
B B JORE AR

1.1.2 ARAHe AT AR (1)7R B2 JE & & IR 41 e
B, QBEZFRIBIT, RAMTHEALIT 187 8R J5 &
ITHITIRTT & B SRR B3 Q)F2 & BRIk
i 1 TDEAM ARAT FARIEIT B, DI NEE
RN AIEIL. IV, 352 = 4EE 47 07 M7 e F
RIGIT B (S)FE N EEGRRAIEIT. IV,
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FE AR = 4ETEAT BT B (6)F M B A i (1 2Rtk
PR, W, BOR . BRI . A At A
(A2 PR 6 0 A0 T () B Sl R At e R

1.2 7%

1.2.1 fpasiesgen™: 858 (DDA K
HES: VI JEFE3 um, 60-65 CH% Fra h, 451 )V A i
KA R R ] > BRI~ TEKOEE ] —~
TeIK LB 1T —95% L FE—~90% L. 15— 85% L BE—~75%
ZBEF510 min; (3)1 X PBSZE M (pHT7.2) Wb VI 3 X5
min; (A AL BEE R, mEBETT R, £
JE RS S T AR B, B2 ming (5)BE5K D) A N1
(50 pL)id S A BH BT, LA RH T P 5 1 = A )
BEROTEYE, =R T E 10 min; (6)PBSHYE3 X3 min;
(D ZPBSTH, BRI F IR (50 pL) Rt sh 4
3%, %5 N E 10 min; (8) L1, Bk ) A N 13
H—PUiA(sp9000, EHT R/, FITHIREL:250, ab52757,
Abcam), 4 ‘CiE#; (9)PBSH3 X 5 min; (10)/8%PBS
W, BEIKU A NS0 pLAYI R bR iE 5 Pk
(DABE IR i FIBEYH,0, (20x) 15 mL), =ik
FHEE 10 min; (11)PBS#¥E3 X 3 min; (12)/8 PBSH,
IR DA N 50 nLBER W A & - A AL Y
TR (DAB S ) GREYIC: DAB R (55)(20x) 15
mL), % T 10 min; (13)PBSH¥E3 X 3 min; (14)8
EPBSH, Ik VI A N1 -23 B EEECH D AB, WA
TNUMEL3-10 min, PR EONEEEEEE; (15)E KK
e, PARRE LG, HRKMPE10-15 min; (16)V) 74
LA RS K T, R e B, (17) Rk 1A
200f55% FFI4005 5 N &K — ik Bl (18)Jutgi L. 4H
Jif 2 S I B A BH I 45 2R . (DAB R A7)
PRk 77 545 Cat No: DAB-0031/1031, 3& VL : 4
A& H T AR A ALBF(HR P) R S0 1 o i 2 A0
T UIPAP. ABCHISPAE. 7= itz AR, & A: 2l
(20x) 15 mL; B: JE#H,0, (20x) 15 mL; C: DAB % {15
(20x) 15 mL.

1.2.2 HSF1EAAAZ F $]48 7 % (1)HSFLE M #r: DAGe
LB P A1 2R % 5 P I T H S F LRI FEFE D). 9 4 0o i
PRIGHL 05 B T MRS 5 5108 VP4l a: PHE
e AP ELI(04), <5%; 143, 6%-25%; 24%, 26%
-50%; 34%, 51%-75%; 44%, >75%). b: YLt fE 04y,
B St 193, AABMR e th; 247, IRBZGL; 347, i
e th). 2 EuZaxX bR FL. HSFI1m R4l i
fiiHaXb=74); HSFUKRIAL: s 4 e HHa X b<747.
(QHSF1 i B P35 B AR I P35 2 B (1)
I A (motic 1.0)X B A 1) e X 357 B 18R 47 s 70
W, MAGFEETK B R P 350 005 FEAE S P38 IR BE AR 63
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FE YLt B R rR IR B AR B R R P AR 4 S BRI ok
FRVNE, HIS 216 5 BEAR R LU A T AR U R34
T A, IR FIRE R By B R B R AR
FIRERE. i RR B B 30 2561 IR 2%, e/ IMEN

1B 2 2 AR Tk B IR BE AR Ja SRF 358, e S
S35 7 JEE S REE T A 1) R R T A 420 1
.

1.2.3 =4 Hagte n M () =408 UG 7 i
Je 7k B St A B 31 A R SR, R R
Fric. RN, MR ECTHHE, 25 N3-5 mm, X
B A it DA B R SR AT A 102 . B2 B IR i
15 R 2 T % 1 48 A8 23 T 3 ) 220 1 g X Il IR
BRI, T RIBEIX LR e S 25 . TR BE X 7 263
Gy, 2.1 Gy/IX, I AR¥E X & 555~ 54 Gy, 1.8 Gy/iIRSIX/
JA, IR w4 e (2)FIMTERIE: T8 g
oA . R, AR = GERREIE+
B AT B0/ S8 51K X 100%.

RECIST(20001R )J7 A Wbm it AL PPN (1)5%
LR TR RLR LI R, Q)RR M AR R KA
Z AN ELRRAT A LU, 2 8030%; )RR fase:
AT HBI> AR B o idh F Z 1); (4)T AR b e s kb i
KR Z 5367 TFU6 2 a5 BT ic S5 1) a0 1 B K A2
Z AN, $8m20%, BUHIL—NEEASEE L. AR
KPP ()78 2 I JESE v S A AR 54
W IEN; Q)R FTEEGRFEE : AFE— B A AR
JEAN /SR AR B = T IR TR, G)AsdtfE: HIl
—NEE AN LB AT (AR kL B AR
1.2.4 B RAHBIERT 2BV, a5 A] b
2021-01-30, KU1 56l. U7 G RE: BT BT 1R
WTAITIRTT6 wk. SERUBAGITIRTTIT R G 5530 dE &
CT. JHiEIEIGER . HAE. B8, MWEREY, 1
il 0 R A PR £ TR B AR /N . ARER A AR AL
(MRS KN BB B R 03 ok /NI o B i A
6) B g b 54 an s IR B R (CEA) BB I A2 1.

Guit HE AR A7 (] BRI R B IR A0 e 1)
H #ASIET BR B fm — YR BE U I ().

Brit A0 3R A HISPSS 22047 it 2 b, Kl
) Pimean + SDF IR, A LR &5 257 AL S,
T, W A S, WidLiE L b b R R R
Ji oW A7 AT, WHEHAES S5, v 8kt
R Py K656 K Fisherffy U ME SR VL 56 0E 99 4L 10) 1) 22 55 55
HFE BRI AES U8 S, i Kaplan-MeieriZ 481 &
EHEIRAN P B SR AE AR, HE I Log-rankiE A5G
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R 1 ANEEMERRAFIRERE)

HSFIZRIX

489 n (A% — B PE
BRA wE L
BEEHRAE 10 1 9
BERGRAUES-/H 10 2 8
S A— N 19.07  0.001
EEGRMIEET . [HEFAUBRE 20 13 7
SEGNDIEIL. VEFATRRE 18 14 4
SESINBREIL. IVAIRTA 44 28 16
HSF1: PRSI R A 1.
xR 2 ANEAMWINBEERLIINEE
285 INBEE I EE FIiE, P1E F2{E, P2{E
BEXIEHRA 0.0910+0.0055  206.65 + 2.65
BENRAUB LA 0.1173+0.0100  198.41 +2.43
BESRMEEI .
0.1528+0.0056  180.03+2.43  13.092, <0.001  16.977, <0.001
R ALISA - - < <
SRR
REERBEBIL. | sssio0048  179.112191
IVERR

FiE PIERRAREBUINBEENES, F2E, P2ERFRIRHZBINEENES.

ARAREARZ SR GHEP<0.05H Git 8 X

2 B8
2.1 B Bk am i 5 HSF1 89 & ik
2.1.1 FHHSFIFRIAENL: TR #OEA
U, AR SRR T . T
FARUIGH . BEFRRMMmI VIHFARYIERA &
FEHRIRAMETT, VIR 2 B B, i 4
PELALEA, KIS ZHHSF 1R IA TSI
SHIIHSFIRIAFAEZESR, y° = 19.07, P = 0.001,
Aoty m ), ERERL Kb, 8 RIEHHSFIE
KRS EE AR HASFIRRIALZESR, P = 1.0,
TG S aE Uk R4 R HSF1RIE L
ZE5t, P>0.05, LG R . SERIEHKEEA
S BE A ZHH SF1IK 235 43 ) 5 25 B 8 IR 24 it e 2
HSFI1RIAE 27, P<0.05, WHS 5 L. s
IR0 AR IEH SF UK R IE Fo B L 15 12, & s iR 4
JJEE HSF 1 i 252 Js 22 0L 13 5 (] 4.
2.1.2 RRE T3 E FALR T3 A EAL: P
B PEAH 5 K AR > 5 8 A b BT 4L HSF LR IA
THEOL, R ARA PR EEEE SR, F=
13.092, P<0.001, HGiih5 5 30 AN FHENBIRKEAEE
25, F=16.977, P<0.001, f G il . fEA R4,
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T JORE A SV 5 B N SRR 2 2 P E o 2 A K
ERIR T2 S, P>0.05, ¥IES T #E L. SO
ffe PR 241 B o 2B (7] T 35 6 2% B A S P 3 K FE AR TG 22 5
P>0.05, BTG EE S BE RAEHSH LB AR
R A 20 73 ) 5 % B B TR 4 M e 41 24 0 B FE (B
SFRIKEAEA 25, P<0.05, ¥ Giit 25 . HSF1&
FIE M35 6% A SR B S HSFUIRRIA A
A 25, P<0.001, 36 Gt 255 3, BARVENLER2

2.1.3 HSFL& X 5 2 F Sk 2n fe & B 2 16 AR AT A2 69
X Fo (EEE RGN B, HSFIRIE N 54
Wy M AL R RN AMERR. T A
N MO HATEK, B P>0.05, ¥ EG it %= .
HSF1 s Rk FIER N64.7% £9.0%, HSFUIKE
KRR N64.5% £8.7% ; HSFI =Rk 411 i
R B4R K/ N5.02 emE1.53 cm, HSFUKERIELL T3
s ELAE K /N N5.27 em £ 1.32 em; BARTE L33,

2.2 HSF15 A48 8 IK 40 058 20 7 O 0 % &

2.2.1 AT BTG I IE AR BRI AR S MCEABMA T
e Geit- e Wk g i 0 IV LT 4 FHSFI{
FIEM JHSF ik 4 AT /T S5 IR B A% % i g
FrEVICEARUEZA, &R ER: (1)BLITHT, HSFI
KERIEHLHSFIRmEBEAMBMEFRLEHEESR, ¢ =
0.148, P = 0.883, g1t 2= . ST 5, HSFUIL#R
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% 3 RERBREZSZIRRMESHRRRREAFIREINXR
) N HSFIFRIA )
IBPRIFE n(A#) = o 7B PE
M3l
3 58 38 20 0.217 0.641
T 24 17 7
e
<60% 26 17 9 0.004 0.951
>60% 56 37 19
g1
Py 17 10 7 0.324 0.85
=8l 33 22 11
paaili 32 21 11
PPREEAN
<5cm 49 35 14 0.553 0.457
>b5cm 33 21 12
DEE
= 18 11 7 0.646 0.886
i) 38 26 12
X 15 11 4
x 11 7 4
TOH
1 1 1 0 6.098 0.107
2 22 14 8
3 37 21 16
4 22 19 3
NZOHE
0 38 29 9 2.739 0.098
1. 2. 3 44 26 18
M7
0 77 51 26 Fisher’s(& 1
1 5 1 4

HSF1: PR IEERE 1.

IR IR ELAT LU HSF s B 4N 5, 2 = 3.095,
P =0.003, H45it2mE . HSFURERILH HSF1 5
F OB M AT TS MR B AR RN R E R,
P<0.05, B G E G (QBIT R, HSF1ERIA
HCEAHHLHSFUKRIAA &, ¢ = 3.794, P<0.001,
it L. AT G, HSFUKEIA4ICEAT LLHSF1
R TR E L, ¢ = 3.787, P<0.001, A 401
X. HSFURKRIAHTIANIT R ECEABUA 2 TP, ¢ =
3.324, P = 0.006, H Fi it . HSF1 = Rk H s
A G CEAKUE A R F%, £ = 0.808, P = 0.426, L4t
X, HARVE R4

222 #AFE, M. VIR E Sk s i & 5 K A4
R EEWERAIIEIL. VAT 49 7 s HSF 1
FIEMH LHSFIRRIBA, Gt w5 b7 a3k
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iR i Ak (b 0 KN S g, e A KN &) 1)
AALABBL, CAVPAL B B2 18y 5 3R e . AR
28 0 MR IR (58 A R AR SR oy G ) S R e, 33t e U AR
N, AT 5, HSFUREIBA R B3R b
HSFImRIEHMEI L, y° = 6.946, P = 0.031, 41t
R, BARTENRS.

2.2.3 HSFIA A E 5 2% 5 K a0 e 2 AL 7 69 4K
BE X Z: St ek . IV AL TT 4
HSF UKL ZH L HSF1 i 38 AL T7 85U BE G &,
SER TR HSFURFRIA A LLHSF 1 E R I 4k yr
SR, Fisher {E: 2 = 0.005, A Giit 275 3. BAKVEN,
6.

23 TR SRmMICRE EH3FEED

23.1 RESRMET R EE3FAARL &6
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® 4 BESPREREN. VHARERULSRIGIEERRCEAHIEREL

LEP St BRAE SRAAE ‘HE, “PlE °HE, PlE HE. PE
TR ER(Ccm) 55+0.3 56+0.2 0.148,0.883

BT EIBER(cm) 3.03+04 45+03 3.095, 0.003 6.899, <0.001 3686, 0.001
MSAICEAE(nG/mL) 5.15+0.86 11.29+1.12 3.794, <0.001

BYT/BCEAE(NG/mL) 3.18+0.569 12.31+1.78 3.787, <0.001 3.324,0.006 0808, 0.426

8, “PIENPYATIEE RN (heat shock transcription fact 1, HSFINEERIAE RHSF1 S RIAECBESIE; “HE,
PENHSFIERAANT BINS G2 BERE,; 78, PEENHSF SRAERTBINIS G2 EERE.

x5 BULEENL VERESPNBIRESERBBER

JFEAPERAL AV L
43 n e - e P! PE
HSFUEEZRIAA 16 11 2 3
HSFISZ&AA 28 8 1 9 G ol

ZROETEERNEDER.

® 6 PAREREFISI, VHARESPAARERILS BEENXR

JEAPEERIE AL
4839 2
A " B BE R . FE
HSFUEEZRIAE 16 1 2 3
HSF15ZRAH 28 8 1 6.949 0.031
HSF1: PYATEEREF1.
REFAER K F: i BB T ARUIBR(EV 34 K 54 6.

U B RAH SCHRHE, 45 R B R FARUIBRE
GIEAFM GER . HSFIRIAE . NO W AT/
WIH %, BT P<0.05,35976 Giil 223 X, HFEREK.
HSFIRATEE . N AT b, B3 ad
TFHIRRAR. B3I SRR R EeAn . iR R
N R TR, FTEP>0.05¥ 4114 E . A
RTE W7,

232 RE SR M T R % 3F SR A R
JHitkaplan-meieryd & Log-ranki i 56 & IR 41 i
JEFARVIBRAL B H FHSFUR R XA SHSFImERIEL
IR RNER. SRER (DITH |8 R
Ji g AR IR 20 2 5 34 AR AR A7 R N33.3%, T4
TEIA]2438.0 mo 2.7 mo, 95% Al {5 [X [A][32.6, 43.3],
A7 A A7 TH) 2931.0 mo£3.9 mo, 95% ] 5 [X [][23.5,
38.6]; (2)f B IR 40 fu s T AR VI BR 2 & P HSFUIK
FIEHIE RAR AR LHSF L R IA 34 SR A 17
iy’ =5.851,P=0.016,F 411w X, Bk WES K
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2.3.3 RE SR @RI, VAT B #3455 B4k
& AR lidkaplan-meieryk X & B R 40 i 10
IV I3RS T B AT 3 AR A AR R, 45 R R
(D EEFGRRANIRIL. VLT B 1A RN
67.7% 2FEETFRN2T A%, SELEFFNGC5%; B
R AE ML VIR T S~ 35 AR AE B )24 17.9
mo= 1.1 mo, 95% ] {5 X [FI[15.7, 20.1]; & R4
Jlll IVE AT B3 A AR A7 ] 2916.0 mo+0.7
mo, 95% {5 [X [[][14.6, 17.4].
Eidkaplan-meieriZ: X Log-rankiE A6 56 & B IR 20
Mgl VAT B W HSFUR R IA 41 5 HSF1 =%
IR Z (A3 AR AR R 2 R R BN (DIE R
RAEMIETTT IV IOETT 3 v, HSFUIRRIAH 14F
24E JL AR SR A AT R ELHSFL R IA 4 i, P<0.05, 77
it R BARTEILARS; QB B Ran Il VY]
AT B8 P HSFUR A AT R A R LLHSF 1
FIRMBERMRAEATRE, 1° = 4692, P = 0.03, 58512
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® 7 BESRAREFAURRES SEGHSSIBRHENIRA

) BAHL IFHEEER ,
EERHHIE N EEN BE-IN) ‘A PE
R
<60% 15 11 4 Fisher's(& 0.019
>60% 23 7 16
M3l
Bk 32 13 19 Fisher’s(& 0.682
o3 6 3 3
YRR ERNT
planii 8 2 6 1.336 0.513
P 16
Py 14 7 7
PR A
<5 cm 26 12 14 Fisher’s{& 0.504
>5cm 12 4 8
MERE
a1 13 7 6
By d 16 7 9 Fisher’s(& 0.373
{Pa)ad 3 0 3
P sl 6 2 4
HSFIRIAREE
SRA 27 8 19 Fisher’s/& 0.028
EZRIK 11 8 3
NZHA
NO 24 14 10 Fisher’s(& 0.016
N1, 2. 3 14 2 12
TOH
T 1 1
T2 22 15 7 12.223 0.007
T3 5 5
T4 10 2 8

HSF1: AT RAF1.

® 8 REGPRMIRENL. VEBLS BE3FEERESTR, WYLEHRPAULEEH

EER(%)
2R3 = & i EIEFEHImMo) 95%TEX[E PRIEFHIMo) 95%TSXIE
RRXARAH 762 429 95 21.3+2.2 [17.4, 25.4] 19.0+1.1 [16.8, 21.2]
SFRKE  63.4° 195 4.9 16.1+1.2 [13.7, 18.5] 15.0+1.3 [12.4, 17.6]

ISyl 67.7 274 65 17.9+1.1 [15.7, 20.1] 16.0+0.7 [14.6, 17.4]

TR PMARTIEERE S (heat shock transcription fact 1, HSFINEKZIABA 1. 2 M3FAEBRIIHSFI SR
AZ85, P<0.05.

B BARTVEILET. 8. FRImMIRNA (fH/NRNA). IncRNA (KIEZwiZRNA)
S R AN B 1 R AE S IR %, T HSF 11T 1 5
3 11e miRNA MIncRNA, {3 BIHSF1 5 &8 @Ik g0 e i & AE

3.1 RESIR MR L RALE EHSF16 % 2 HETHE  AHEEMECR. miRNAH20-24MEHRA R, 425
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e SRS T X NS _m AT
N R
SR
. ..'i 3 i
s 0.8 1
» ﬂ.},&
Tl g
4 } § 0.6 -
g
i %;’b S 04
e
it f
- Y A 02
1 RESREBEARDAMREERRITIRTRE. 0.0
0 20 40 60

Time (mo)

5 RESPREEFAURASTESELFEFHE.

—— ERIAAE- Mk
— fIRRIAH -

Cum survival

2 RESPRAREBARINCEEREFRRERE

0 20 40 60

Time (mo)

6 BESRBREFAUIRAZEMARZERRFIRRAA
EERABEIEBARERFML” = 5.851,£=0.016).

FEREAH G A 2 i R b R oG B ROME A, ln oy
1k, B, SER AT, miRNAGE 5@ 5% EmRNAK]
37 -FARRHIE X (37 -UTR) P AFAE I BLAM X B & e
VR S DR AN S DR 2 5 iR (Y R AR AR Y. B R
W R IImiR-671-5p. miR-495. miR-14325miRNA 5£
E WK S PIAH S IncRNA & — 21K JEE 333200
MEEHRIIRNA, 1R/025 8 A Fgni, (2 LS E 2
TN RIE, BRERM AL, AT RS E
#"7. IncRNAKEZ 5 T IEia Al 2 aett. 4uffid
T A0 B 4% S AR 2 RS R, IncRNA S i
SR S A e SR IR O, AR 2 W e W, HSF1a]
@ T miRNAs M2 IncRNAs, M T 1928 g 241 i A= 0,
4 BEBRDEEALHREERRFIESRARE X R HSF 15 & SRR AN 1 R A A B IR A&,

3.2 HSF1LERE SR m i P v Ak Tl e b
AAG I 3521 B WK AN B HSF 1 3R I R B, 4540
B WRIRAN PRFEHSF 1 3RIA Y FLIEH A4 (8 A

3 REBRARBAKRPAREEREFISRE.
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1 Atk
1.0 —W —— ik
0.8
Z 06
3
g
=
© 04 “LH
0.2 - 1
0.0
T T T T T
0 10 20 30 40
Time (mo)
7 REBHRMREEIL VRIS 8E3F 2 HEFL
3
1.0 4 - A
|
- EAOAH -
0.8 - —+ RASALH -
E
s 0.6
2
g
=
O 0.4
0.2 1
0.0 1
0 10 20 30 40
Time (mo)
8 BESHVRMREENL VAR BERRTEEREAFURR

KARSRIKASFESAREFIBL” = 4.692, P =0.03).

A2 S U HSFIERIA &, 10 & B AN LR 3 2 O i 5
iR 20 M i PR R R A2, HCHSF1IRIARE T 5 1EH 44
HAAL, R P eIk A BTN R A TR BE I I
HSF1 AT Ry &8 R AN e S S & (e b, IR g
WS B UG B2, ™ B N B 2 A T, SRR B
KT R B AR RN IR AR AR KI5, EFE2 R
R HSFITE BT, FFgnfsst. e, 7
N 7 N TP e £ A BN S 6
WA R ik, ARRAEESEETEAR
HEYIRAR. EIFRRRERH, HSF BT BAG3-NF-
«Bf5 518 % X MAPK A5 538 %l BT 12 K AL 2t 4 i
BT AT 1A K. 7R, AMPKK
T ERA T T HSFLRS 5 BOE, M e 28 B e
REMER. I, & ASEBAK T H S
HSFUAEAEH, HAESer3264biE i MM L LS HSFL. X
FIEAL I HSF1E 3 HER2 3 26k 1 L AT 48 i v | Rz
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-[A) T AEMT). [FIRTHSF1s A A3HS P70, HSPYO,
PUA LB el-2 8 FUFH 4 R A 40 1 R R K P B
BT, IX A B T HER2PH I AL 6 R AR OR . 7R
S5l rh, HSFLE AT BAG3-Mcl- 115 Sl i Hit
JHT DA i 45 e . bt vl AL, HSFITE & Fh g
HH e A AN [ T R () R A k. H RTHSF
TEAR R PR A FE 11 LA 8 B E AN BT R 4 5 R
XK NI PRIATT R S e — Pl £, AHIE 7L S et
FUAHR I HSFI/E &8 W40 i b b 230 m Rakoik
A, (HHSF1Anf et B SRR s R 4. KIE. 7
T R SPE T, HEAGE BRI IRANTE W, W0 B
FUHSFU/E N B iR 4 e (e e PERR VR T, KRR Te
BT 2 IR TS TIR R . B IR AT, HSFI7E( it
i ed 1) Je v AR R LR, SRR EE O IR AR IR T
1) R R

3.3 HSF1 &k ik 524 S5k o Jo ) B & 16 JRAF A2 L
% BTN, HSFIE & SRR YH s 21 20 = 3Rk,
MHSFIIZRRNEN S EEFE . MR BRI/ B
AL PR ERRRE . T . BRINEA. BiRM
SIATEIE. TETsukao5 PO 7 i, R BLAE €55 IR 41
JEHH, HSFIB 5 B I RRFETE K. (HARELiao >
Firh, RIAE T EHRIRANME o, HSF1235 5 M8 731,
WSS RGP 2 A B A K. fEDaiE B s, &
IUAE B, HSF1RIA 58 K/ B HABornmann’y
H. MHIRIEIRE . W AR R R bk
LR UL, fECuiSPI T, RIEIE/N
fifidiE 1, HSF 15835 5 bk B 45 #4 7 Rl PR 73 W1 0 36 AH K.
7 Santagatas5 P 7T, K IEFLURE T, HSF1KE L
SRS, BRI WISk R ah 55 R 6. A2
LiangZ 250 b, RILLE R, HSF11#RIE 544
S0 % . WREER RN ERIE A 5. (ETaok 5% 5
TR PR AR R 45 B T ASHIF 0 B0 R IHSF 1 3k 5 %
IGPRAFAETC R, P RE TR D, (88 RAFE R ZE, N
REit— U FHSFI{E B E SRR s P RE 2T 5%
IGRRHIEA G, RRETHFEWIEEKE, 20004
HEATIRIE.

3.4 HSF1 & &k 7T BeARAR Sk dm R A0 AL 97 97 2 0F
FEF R HSFLEERIA, PR T A0S IR 4 i X i
AT BIBURRE, BIS5 T BUGIT I9T 20 HSF1 AT i i 4% il
AHARARUR . (EREIGTE . RIE . T g M T AT
23 1) e R ) R A R R TR T T Sl i e S R
DNA, (e EAHAIE T, AIMA R KR i) H . (2T
EEGRIRANIE HHSF1 R 3RIE, @i %07 g sngn st
FTRESy, 38N T 406 b SRR EE ( S2 44, AT
S UM AN M RS2 AT I, R SRR 0
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AIER, MaksArEtY. 7 @7 2991 DN A
ST RNARE S S E A0 G S AR I FR, 0061 48 i
S T I ) AR A A A LLIK B B 1R Y. AR,
HSF1 ]I I &P 5 S I8 P 2k 20 M S 5, T PR rRa 4t
NS ST 254 IR . £ Zhang 5P 0T 5 b 7R HSF1
T WG 350 T AR AT 40 PR 200 B Yo A 2 3 7 751 ) e e
TTHSF U R 655 2 L 215 S IO R B v, 520k
TERFENHCCA MR AL EH. HSFLZ B {2 ik
AT GABHE [ 3 21 [ s e PRk, M s pR
Pk AR T AR AT A R R LR U, &
BRI RS P HSF1 = R IA B REE PR ALy 2991
ITRL, A& R AN M b A7 FEHSF LS s (R4 M B
W FRAE PRS2 X AE AT AR — PR . AW SR
HSF1 A B £ B iR A0 MO TS Ay 7 10097 2, X ] I IR
VAR ST 7 20 B e 3 R A0 s VR T 7 R A
=3

4 1P

(DHSFI{E QB WRIR A i v = 20k, HSF1#RB i, 12
REFHTGA R; HSFIRRIA S EFHIEARFHEL; (2)
TEESCC III. VAL T 4, HSF1R I s, 3t
AT BRI 2, (3YPEESCC T AR VI 2H I ESCC 111
IV T 4 b, HSFUMIRRIA L3 4E kA fE R L
HSF1 5 ik 4 .

NERR

shpAdE e
S 52

1 R U T S A At S R S, ELVR T AR
A BT B AT R R AL AR e 2 TE A, XA
FIT B E R R IR TT A T, 8 R K &
BRI, PR e R F1 (heat shock transcription fact 1,
HSF1) 5 2 MBI iR L R R VAR SR, R4 HSF1
e 5 B R A M e (1) R AR R R S IR G ? A
ANTR] A A B R A P S b, AN R ST
TURFEEA—FE, DA TR, 754 s+, HSF1Hl
SETBATT X R ) R T BT 2%, A5 A HSF 172
T34 RN E 5 AR 200 B i 5o TBUA 7 PR B P 2

LYl
AR F ST FUH S FIAE B SRR A0 h R IA 16 Bl
HoR W] ORI T RE SRR AR (1 A R AR BT AT
HSF1RIIN 6 BRI A e 2B TR T RBUk Ak R,
RICHSF U2 15 0] O A B R A e i A 7 Uk
PRI,

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

785

e g=l

AHEFT H 2 RAEHSFLE (8 SRR i th R IE L
JHSFIGE S (g WRRAR A (8 B % &, 73 HTHSF1
RIS 5 WP AN B TR T BUBE R R R
HSF1ZRIIN B BRI A e 2 3R AR AL A7 R A M.

LR T%E

ASCE I A A B B, @I e 2 A VA
M- AH A HSF1IA S, 7 HTHSF1S & 8 SR A0 e
BETE MR, TS H &S SRR Y0 38 10
AT J5 AR A AR b L iR B4R AR L R CEA(E AR
IS TR FUH S F UG8 DR 41 s S5 A b 7 i
JENE R REIA SR RS AN 12 Rk VT, 7 HTHSFL
X A 3 R R AR A ), BT 4 i S PSS 2213
TG00 HT; S HEP<0.05F Geit 5 L.

ASLIG 45 (1)HSFILE % & B IR 41 iU (esophageal
squamous cell carcinoma, ESCC)ZH &K1k, £ BE RIE
H R A MR A A P RIE, HEESCCAHL &
FREL e B AN S AL A 2 T HSF IR IA TS AT 2 5%,
B ER G QLT A, ESCC I VIR 74+
HSFURK LA SHSF1m R IAH AR, JEMR 9 Ik >
W2, IR BRI NE K, CEAME I &, ¥agit
58 X GEESCCFAYIFRE H, HSFURFKIALH3F L
PRAEAE 2 LUHSF L s RA 2 s, A 4uih = (HFEESCC
1. VIS 4, HSFURRIAA 4R 24 K34EAE
S LCHSF RIS A, A4t 5 3 HSFUIRRIL
3 AR A A R L HSFL s i, A g5 L 1K
FUAHSF1 AT B AT TE 1R YTT B SR AN e 14 A= P e
P, 13 BTHSFUR] oA PG £ iR A e S5 i te 7
LEINEEL

it

AWFFELER: ()HSFIE R BRI th 1%, HSF1
Fkillm, R BEFETGAR; HSFLmRIAE B IGIR
FRIEE%; QFEESCC 1T VUL 4, HSF1ik
i, RSB T BUB R 7, (3)TEESCCFARYIFRA
KESCC I, IV 43 b, HSFURRIALI34E
SRR ELHSF s ek 2 . I NI IR S AR Va7 &4
i RAN MR — e 18 AR, (ERRATY 58 2 stk
b 2L 1] 1 A ML g o

REf=
ARZHEFCCAE R HSF LR HE IR (1 5 i p R F 2,
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Abstract

BACKGROUND

Patients with esophageal cancer (EC) are prone to thoracic
infection after surgery, but there is a lack of early prediction
markers. Based on the fact that matrix metalloproteinase-9

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

(MMP-9), immature platelet ratio, macromolecular B
lymphocytoma, and changes in lactate dehydrogenase
levels are all related to infection, it was speculated that these
changes may be candidate markers for clinical prediction of
thoracic infection and sepsis.

AlM

To investigate the expression of B-cell lymphoma-extra
large (Bcl-xL) protein, lactate dehydrogenase (LDH),
immature platelet fraction (IPF), and MMP-9 in chest
infections after EC surgery and their role in predicting
sepsis.

METHODS

From February 2016 to October 2020, 187 patients with
chest infection after EC surgery were selected as an
observation group. The patients were divided into either
a sepsis subgroup (16 cases) or a non-sepsis (171 cases)
subgroup according to whether sepsis occurred. And 187
patients with no infection after EC surgery with matched
clinical data during the same period were selected as a
control group. The levels of Bcl-xL protein, LDH, IPF, and
MMP-9 between the two groups and between patients
with and without sepsis were compared. Pearson analysis
was performed to investigate the relationship of Bcl-xL,
LDH, IPF, and MMP-9 with the severity of sepsis. Logistic
regression was used to analyze the factors related to sepsis.
Receiver operating characteristic curve (ROC) was used to
analyze the performance of Bcl-xL, LDH, IPF, and MMP-9
in predicting sepsis.

RESULTS

Bcl-xL, LDH, IPF, and MMP-9 in the observation group
were significantly higher than those in the control group
(P < 0.05). The operation time was longer and the levels of
Bcl-xL, LDH, IPF, and MMP-9 were significantly higher in
patients with sepsis than in those without (P < 0.05). The
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levels of Bcl-xL, LDH, IPF, and MMP-9 were positively
correlated with APACHE II score (P < 0.05). Logistic
regression analysis showed that the risk of sepsis was
1.174, 2.883, 2.562, and 1.948 times lower in patients with
Bcl-xL, LDH, IPF, and MMP-9 expression higher than the
averages than in those with Bcl-xL, LDH, IPF, and MMP-9
expression lower than the average (P < 0.05). ROC analysis
showed that the AUC of Bcl-xL protein, LDH, IPF, and
MMP-9 combined to predict sepsis was 0.964, which was
greater than those of any index alone (P < 0.05).

CONCLUSION

The levels of Bcl-xL protein, LDH, IPF, and MMP-9
in patients with chest infection after EC operation are
elevated, which are closely related to the progression
of the disease. They have good predictive performance
in predicting sepsis secondary to chest infection after
EC operation, which is convenient for guiding clinical
prevention and treatment programs.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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AT K 5T Bk & 4m 2 (B-cell lymphoma-extra large,
BelxL)%& @&, FLER LA F(lactate dehydrogenase,
LDH). A& # e ) 2 bk & (immature platelet fraction,
IPF). /4 /%% & B-9(matrix metalloproteinase-9,
MMP-9) /28 % J#(esophageal cancer, EC) K J& Jé Jix 2%
Fe v 6 F A BT B A 69 2R

TixE

F2016-02/2020-1047 18] 18741 EC K J5 M IE 1 4 %
FAE AR, FARIE L T Z AR A RFER
(1641). EMFRE(1714)) & F, LI E Bl KK
AHAR T AL 69 187 B EC K )G R B 4 B F4F A 2t B 41,
Yok W A BRIk A . EMRFE & FBel-xLE&E G .
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LDH. IPF. MMP-97K-F, 5k JflPearson4#7Bcl-xL
%@ . LDH. IPF. MMP-95 ik & smth 42 % 09 %
%, Logistic®= )2 7 5 ik AL 09 AR K R B &, %
K TAEHFAE th & (receiver operating characteristic,
ROC)4#Bcl-xL%& & . LDH. IPF. MMP-9FM| ik
ES R &

=R

WELABcl-xL& &« LDH. IPF. MMP-9% %t B 40
B FAZHP<0.05); M F RutE Kk TRk AR,
Bel-xL%& ¢ . LDH. IPF. MMP-9K-F & T aEIk &5
(P<0.05); Bcl-xL& & . LDH. IPF. MMP-9K-F%5
APACHE Il #% £ EE48 % (P<0.05); Logistic= )2 7
oM, R 27, Bel-xL%& & . LDH. IPF. MMP-9
2 T F B A MR 0 R 3 AR T 3918 % 04
1.174. 2.883. 2.562. 1.94845(P<0.05); ZROCH#r
Bel-xL& & . LDH. IPF. MMP-9B&A-Fiml k75 64
AUC#0.964, X TAE— 35 AR F 1 FAM] (P<0.05).

&t

ECAKJG Myps B % %Bcl-xL%& & . LDH. IPF.
MMP-9K-FF+&, A5 mHE#HE X R W, LFRNEC
ARG P s B e ok 5 PR A LA BT TR & Ak, 42T
BFERTEG BT E.

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

KGR KT B mieh & G; JLmAL S AR h
INCEIE ;v ¥ 3] XN &

BORE: AR A R 4& %% G 8-9(matrix
metalloproteinase-9, MMP-9). & sk 3 o /]y bk &
(immature platelet fraction, IPF). K4 -F Bk & 20 il
(B-cell lymphoma-extra large, Bel-xL) $UB& L ZB4(lactate
dehydrogenase, LDH).7£ & /% (esophageal cancer, EC) K /&
FA P B e o 09 AR B TR IR A 09 2L RE, A e R B
R B H WA R AR AR IR R

HRSRIER: 5%, £, Bel-xLEBS. LDH. IPF. MMP-9EB8BEAR
SRR DHRIA RIS ESBEE. HFRENEHRGE 2021;
29(14): 788-795
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03I

& (esophageal cancer, EC)&IIf R WL L8 M
JHRE I, i R 2 SRR AR ST AETE ISR R
%, HRPHFITER BET it BarFARRIE
IRIGITECIRA RITIEZ —, REARAX B, HZFRE
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%X, 5. Bel-xL&EB. LDH. IPF. MMP-9-REBAGHRIERALPOVRIR ARSI EIREE

Pk FALRFER . MEFEm S Z MR Z e m, AR5 8%
Sy BN e iR g, PL AR AR R IR, PR e R A A
AP TAERERT YRR B ERMRWIAR N, HH4k
FHA P, Ge HAVPANE CA i i i Jek s i 5 i 2o
KA RS AE BT PR TR 6T T A B X, HHA
PATEAE AL p AT B RPY, B 7 4 )8 85 (A B-9(matrix
metalloproteinase-9, MMP-9)ZMMPsZ ik - E il i1 2
—, &R B AR T RE R S R R KRS, iR
FEAC O IESE R I BRRE TG A R I EZE G R 2
—, HABFEERM, /NG9 B B AR IR G ol B0 32
SRR AR R AR R SRR A 1T AR s L /N L 2
(immature platelet fraction, IPF) A ¥HERf. ELUME S I
ANBR AR AL K43 Btk L4198 (B-cell lymphoma-
extra large, Bel-xL)EE A& —FPiHT-EA, AeH Hi%
RN E . HUARE AR, FLER b A (lactate
dehydrogenase, LDH) CL i ilF S 2 SR R, HAENK
B R A A R B T, FLS e T AR AR .
AT AR Bel-xL& 1. LDH. IPF. MMP-97EEC
A5 R I G v (R 20k S IO B EEE (1 28, AR 5E
IR R M FRIE AR R A AL IR (I 2% IR
.

1 RIS

1.1 A4 #£2016-02/2020-01 315 187HIECA J i s B 4
BEAVEMERA, FARAE 2 R AR EEIE 7 NI RRAE(16
By AEMERRE(171490) &3, FRak BRI R R DT
BLI I8THIECA J5 ARG B FH AR Juxt HZH. Y NbrifE: &
HEUREIE K2 WIS EC, & E BT TAREIT,
LA TCIE G, HI 1A H A TP 20 55 R
J52% (APSIC guidelines for the prevention of surgical site
infections) "ARHE, F45 Gl AAARTE K 9256 =2 Wrkfis
R RAEMEERG; B, KRMEERESERER.
FERRBRAE: A e BRI PR A gy, N AR
2y FAbR R TR B . PR ET . EERE. AA
AR FAALE . FRER . A HE R TR Y
] HE(P>0.05). WLF#E1.

1.2 7 & A dEbrtaill: RfE1 ARk, RAHAURER S
RN B EF K2 mL, & 0CER10 em, BFE 1S min,
3393500 v/min), KA I, KA _EEEEAEYIREL
A PR ) B AR S L DHACE; il B 8844
FH A PR 2> 7 B S % 177 S MM P-97K - Bel-xL
TR JR YIRS RN 2 I E K2 mL,
K HISysmex I /3 T ACIITPE. 4R E 15 i B AR 56
FHEIT 22 6 15 A 520 B 56 k.

1.3 Mg 47 (DX A KR EAE . AERRERE %
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Bel-xL&#E . LDH. IPF. MMP-9/KF; (2)7#Bcl-xLiE
M. LDH. IPF. MMP-OSKEFERIGTEERIR R, ik
BRIESIA A 35 ¢ Bel-xLAE 1. LDH. IPF. MMP-9Xfik
BRAE M TIOINCHE. e BEAE I 17 1 AR ARG Sk A PR 1
@ FE(APACHE 11)PFo3 P, 3 7198, 1350l i 1

Gt A KA S22 SPSS 22,040 B4
W, TRECE R LA R R, R A A 5, TR BORER
HBartlett /7 2 55 A 56 S5 Kolmogorov-SmirnovIE S
PRk 5, SN 4% T7 2 55 M HOE IR AN IR A, B
mean =+ SDFIR, W2 (] LLECR SR AR e 56 AH K
P43 12K H Pearsontf ¢ 240 Logistic[A )3 /7 FE; 52k
# TAEHFE 1 28 (receiver operating characteristic, ROC)
S HT TN RE. P12k AU 55, o= 0.05.

2 BR

2.1 ##ABcl-xL% & . LDH. IPF. MMP-9rbix Migg
HBcl-xLE A LDH. IPF. MMP-9%¢% B2 5.3 T+
(P<<0.05), W.32.

2.2 Mkdrse EMRAE B FBcl-xL& @, LDH. IPF,
MMP-9 A% FRAE 75 A e BRRE S IR 4H B 3 43 ik
BROAE . JRARERERCE. MRERAE . ARMGERERE RS, M
Bl ARFEAREL. WA E . FART. MR RN
ARl g, HERP 0. FiE . 18k pH g
i Lz, 22 Gt 3 IRERAEF RIS E] . Bel-
xLEH. LDH. IPF. MMP-9% ARk FHIE i3 ne<
0.05), W.#3.

2.3 Bel-xL& & . LDH. IPF. MMP-95 IR &3 5%
WA X & 160 B E APACHE 113N
(23.06=5.14)%r. K HPearson#H AT 1204, 45 8
7, Bel-xLEH @ = 0.636, P = 0.008). LDH( = 0.654, P =
0.006). IPF( = 0.799, 7<<0.001). MMP-9(¢" = 0.812, P<
0.001)5APACHE 11 ¥4 S IEAHC. WA 14,

2.4 REFEHaE A WLogistic® )3 F A2 54 L&
RMERE MR, 0= KK, 1 = KA, ANFRE
6. Bel-xLE . LDH. IPF. MMP-9F A H A& T
Logistic[EIHT7 25047, MHEISMEXT &Lk 3 A F T
oy EFIRAY, K THMERME N, & T ERE 2, 453
R, FARES 5 REE L IP>0.05); Bel-xLE .
LDH. IPF. MMP-9 T ¥MH # i AE e B 0 XU 7331
AR THMEAA1.174. 2.883. 2.562. 1.948f%(P<0.05).
4.

2.5 Bel-xL& @ . LDH. IPF. MMP-9FRM| ik A 5% 44 2k
it DAMREEIE N EREAR, LAAERRBEREABAPERE A, 224
AR TR BHAE IROCHI 2R, 45 R IR, BelxLEE A
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N

5%, % Bel-xL&EB. LDH. IPF. MMP-9EREREAGHIEBRRPHNRE LIRS ERAEE

xR 1 AE—RERNLL

— TR WIEZ4A (7 = 187) X884A(n =187) ty* PIE

FHS(mean = SD, ) 43-85(63.69 + 9.85) 45-84(62.98 + 8.76) 0.737 0.462

FESI(%) ES 111(59.36) 108(57.75) 0.099 0753
T 76(40.64) 79(42.25)

INREHEE(mean + SD, kg/m?) 18-28(24.14 +1.35) 18-28(23.98 + 1.22) 1.203 0.230
BB 135(72.19) 128(68.45)

A= BE MR 52(27.81) 59(31.55) 0.628 0-428

FARBYB(mean + SD, min) 90-167(104.63 + 15.36) 92-165(102.28 + 14.18) 1.537 0.125

FBERIR 51(27.27) 49(26.20) 0.055 0.815

s IR 18(9.63) 20(10.70) 0.117 0.732

SIHE S 29(15.51) 25(13.37) 0.346 0.556

12 BEEMATERR 8(4.28) 6(3.21) 0.296 0.586

& 2 P4EBdA-xLZBH. LDH. IPF. MMP-9tEE(mean + SD)

B3| ME22A(n =187) XY9R4A( =187) t PE

Bcl-xLE&EB(ng/mL) 3.66+0.74 0.80+0.31 47.042 <0.001
LDH(U/L) 564.48 + 41.59 184.25 +30.67 100.619 <0.001
IPF(%) 3.14+1.05 1.63+0.59 17.145 <0.001
MMP-9(ng/mL) 316.57 +68.94 104.13 +50.85 33.912 <0.001

LDH: SLERIRSES; IPF: ARAGERIVIMREEER; MMP-9: BERE/EE5H-9.

10 - 9 -
8 [
5 8+ 7k
I g 4r
P =
m , oL
1 |-
0 ‘ : ! 05 20 g 36
15 20 25 30 o
APACHE II 14y (4) APACHE IL ¥ (67)
1 Bcl-xLZEBESAPACHE 11T XA. 3 IPFSAPACHE TR, IPF: AR Mk 2.
1200 - 800 -
s 700 F
1000 - ./.)).)/
600
. 800 ot * 3
S e ° > 500
L 600 §’ 400 -
- s
400 = 300
200
200 -
100 [
0 | | | 0 | | I}
15 20 25 30 15 20 25 30
APACHE II 14y (5 APACHE TI 15> (4)
2 LDHE5APACHE II1E9XAR. LDH: FLERN SlE. 4 MMP-95APACHE TR, MMP—9: 254 )E & .
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£2, %, Bol-xLEBE. LDH. IPF, MMP-97r BB A SRR DSRA MRS EOVRIAE

R 3 IRSBAE. FRSBESDEBA-xXLZEH. LDH, IPF, MMP-9tEH(mean + SD)

/B3| BKEAEN = 16) JERREIE N = 171) Hy PIE
s 65.28 + 15.20 63.54 + 13.49 0.488 0.626
M3l

=] 9(56.25) 102(59.65) 0.070 0.791

£ 7(43.75) 69(40.35)
NREEH (kg/m?) 23.98+1.95 24.16 +2.07 0.334 0.739
RIIE

BEDE 11(68.75) 124(72.51)

BETE 5(31.25) 47(27.49) 0.001 0-976
FABLH

Ivor—LewisA 4(25.00) 45(26.32)

MckeownAR 6(37.50) 62(36.26) 0.016 0.992

ZERBEBIRA 6(37.50) 64(37.43)
BB R/ ) \em) 4.30+1.89 3.96 +1.55 0.823 0.412
FARBYE(min) 130.05 + 18.48 102.25 + 16.03 6.547 <0.001
ANPERIME(mL) 206.58 + 61.76 192.49 +59.31 0.906 0.366
REFESR

FERIR 4(25.00) 47(27.49) 0.006 0.936

BIWNE 2(12.50) 16(9.36) 0.001 0.972

& 3(18.75) 26(15.20) 0.000 0.989

12 PREM AR 1(6.25) 7(4.09) 0.057 0.812
Bel-xLZ&EB(ng/mL) 6.85+2.13 3.25+0.69 15.344 <0.001
LDH(U/L) 898.87 + 206.52 533.19+ 176.43 7.812 <0.001
IPF(%) 5.09 +1.85 2.96+0.71 9.467 <0.001
MMP-9(ng/mL) 498.56 + 174.19 299.54 + 156.28 5.079 <0.001

LDH: SLER SRS, IPF: ARAGEMI/IWRELR; MMP-9: 2% EEOIE-9.

® 4 HRSERINRRNLogistic@TSTZDHT

FINRR Yii SE Wald y* P OR 95%Cl

FANE 0.405 0.401 1.022 0.083 1.500 1.356-1.659
Bel-xLEB 0.160 0.050 10.297 <0.001 1.174 1.045-1.319
LDH 1.059 0.301 12.377 <0.001 2.883 1.5696-5.209
IPF 0.941 0.266 12.506 <0.001 2.562 2.445-2.684
MMP-9 0.667 0.203 10.796 <0.001 1.948 1.031-3.682

LDH: SLERIRSES; IPF: ARAGERI/IMREEE; MMP-9: BB E6HE-9.

LDH. IPF. MMP-9FUMl AkERAE R AUCHK 0822
0.799. 0.812. 0.839; SffiLogistic —sC[alAFLA, IR [A] i
MIEEElogit(p) 73 BT F-4EFRIC G TN BRAETROC, 4551 2.
7N, FARPRER A I BRAE I AUCH0.964, WIS, K5,

3118

ECHE 4 BRIE N 28 V) T i v i A L B A ) il —,
BB Eor, REECKRER. LR fE ke T
7, 7 £ A U R AR B AR AR K
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AWHEETF, ECHEAAR BN ZR AT LA I, (EA & i
TG S L TR B AE AT 2 PR HIE e PR — KA. dnfeT
5 B CAR Ji il ff JE e B 24 A ik B IR\ 2 X VT A
BTG BIOCHATT. H AT A ERAE (2 W 1 24K
PEMREL O PRI AR T T, RE R
—ECWIIME, (AEZ —E BN L e 1k, LA
PRSI A R R 3 5%

H ATE CA Ji g fls ik e K 4k 5 FHk B A 5 9 AL AR 1)
Roe e Wi, H2Hm AN, HiP &R a5 5O R
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5%, % Bel-xL&EB. LDH. IPF. MMP-9EREREAGHIEBRRPHNRE LIRS ERAEE

# 5 ROCHIFER

e AUC 95%Cl P Cut-offfg BURE (%) RRE%
Bel-xLEB 0.822 0.760-0.874 <0.001 >5.44 ng/mL 75.00 83.63
LDH 0.799 0.735-0.854 <0.001 >671.65 U/L 81.25 69.59
IPF 0.812 0.748-0.865 <0.001 >4.32% 62.50 89.47
MMP-9 0.839 0.778-0.888 <0.001 > 456.45 ng/mL 68.75 85.96
Ba 0.964 0.926-0.986 <0.001 87.50 95.91

LDH: 3LERI SIS, IPF: RAUZVI WREEEK; MMP-9: ESREBEDEE-9. ROC:ZE T{FRHIETNL.

Bel-xLA& [T LDH
:
0.8 08
I 0.6 2( 0.6
@ #
& 04 B 0.4
2 2
-05 0 0.5 1 05 0 0.5 1
1=ESEE 1=
~ MMP-9 ‘ A
0.8 0.8 ’J
b 0.6 e 0.6
® #
et (s
= 0.4 # 0.4
2 2
-0.5 0 0.5 1 -0.5 0 0.5 1
14 |~

IPF

0 0.5 1

1HE5EE

5 Bc-xLZEB. LDH. IPF\ MMP-9FNIARESAEAVRIAEE. LDH: FLENN SN IPF: ARECAUIL ML, MMP-9: J& 514 8 & FIfiE—9.

i, HZURE. BIIRER K rE R NE L R, 5
NUAZ 28T . 2 RG0m B AT SR X R,
Uk, BRI RE AT A A 2 TN T8 A I R ER
HAE CAR Jim i s B 1) A R P AR AL BT . MMP-9 2
o E L O S N B L AR A SR, AT d i R A
YRS . PR AR e B . Z I 7T
R, MMP-OSARJFIEAA K, W MBS EoR,
MMP-9F} & B AR #H A G BY I  fE G N &, -t
FAUIZE B TR A 1 R e A TR R R LML
TEMMP-9/KF 22 F 5. LDHS: S50 RHi s 5 1, ]
AL IR R P FLEREE AL, |2 A AEN LA S 2 v,
HAE Mg 2B AN E v BT R EAT
T, ARSI v 4 4R 200 e R 55 P A R 4 i
PR IR AT LDH A ML, 7T S5 AT LAA R G5 12, AT
ALK, WEAIMELDH. MMP-9/KF-& T4 HE4H P
<0.05), MCRFES FIRBIFFT—8, B8 3 7E M5 oK
SPARK IR S ECA J5 B s B A 5%, A3 AT AL v g 2
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ECHEE 2R G R F RO, HUR RV RS
TG AT AR BOMMP-9, 44k 17 52 M 20 i A% 8 M 5/ S LDHRR
O RE. Bk, MIELDH. MMP-97K - 54 Tl — &
FREE b S BRECA f5 8 AR Wl Je e, (H FA 4 \LDH |
MMP-9FH K2 VA T AZAE — 5y THI P2,
Bel-xLAT [ F AT LE ML S b, B4 40 i
TAEHL. WEFTIESE, 200 9 REAH DGR n] 1 Bel-xL AL
JA BT XSS R 7, DM Bel-x LEE 2R FFRIA,
MMP-9FiHAC AT _E i b 7 4RI B cl-x L [ 3 R 1A
IPFAMY ] f iy 8 B A% A R P IfL /MR BOIR A, Hoale
R TR I, IR PR MR ERAE G AR R B3 didhAT
T, 5 EE90%. HURKE56.20%. AW 5t K, FEEC
ARG RA B B B HBelxLE . IPFA{L#aH Y
LDH. MMP-9—, Bbfffh e £ T mniass, v b
TR AR B AT B R 78 O 58 AT PPl i e I G 1) 5 1 e
TSI BRI T 0, ECA S5 A A 0 s Jk g 40k 2 e
BRREAE 2 P N AR R AR R SE R, TR )4
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5%, %, Bel-xLEES. LDH. IPF. MMP-9rE&BAG

K 2> B LA A B 4L 29 2 2 KUK, [ B 52 P 3
AR e Al G Nk R R ERAE KU, AT 4 Logisticll 5
TFESHT, 5 R EIR, BelxLE A LDH. IPF. MMP-9
e T SE R AR e 1) AR 38 AR T B 19117
FEUA L, R (A LA F AT RE 2 AEMMP-91E H N 4H
i e R BRI IR T BB B0 B 1R 2R A8 10, Gk
Wl B4z, afin IR I B AR T SOR B i MR A 1
B[RS JERE SN R 20 i 453 55 1 i BB e l-x LER [
LDH/AKFTH Y, RAEITFEA T, BRI, CX
BB [ S A% G 9 RE TR AR TE IR ERAE £ 3 R R AR R BT o
s, (LS WM ERRE I BURREE . R E S ARIK90%,
P, AR R BROCHHTER, Bel-xLEA.
LDH. IPF. MMP-9A Filll i ERAE FIAUCH0.964,
TR N8T.50%, 55 N95.91%, BAT B A, {2
KR ZAL, ZIRTSEhrff o, B fe gk A= ke
i B R B D, BRI AR G 22 AN 8] AT A,
R BRI R R I 75, A 5 S ik — DR

4 g

Zx T sn, ECA G M ik 4 i35 Bel-x L& H .+ LDH.
IPF. MMP-9/K-FTt, H5RtEEREXREY), K
ECA i i fis R G 4k 5 Mk B3R HLA R A T e, (- T-48
FIGIRTEEDTETTE.

NERR

(oA /=)

Lo 52

TR AT R T AN, S AR RIS T
ARBESR LRSS, RIS A SRR R AE A KU
ke, BEMTSZN BT AR, XA A=A B
A eI AR R .

ARG N BAN 2, R A i i 2 G Ak B 1
MU, HAR A G558, I ARGz,
R DB I 2 IR TT i R AR I MERE, f6 ) Efm. B
IR 98 (B-cell lymphoma-extra large, Bel-xL)& [+
F IR M S B (lactate dehydrogenase, LDH). A E AL/
iz b2 (immature platelet fraction, IPF). 35 4@ & i
-9(matrix metalloproteinase-9, MMP-9)RE WS 7195548 & A= 4]
WK AE YRR AL, 9 SRR AR R B Fe 7R R H.

fealg = oo
B BelxLE . LDH. IPF. MMP-97F &% A J5 I
o JE G v (R TR R TN P B ) G . 3G i 9
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PR RARIPOVRIA SIS A BV R

R FR A LR FE AR AL S I s TR . B BB RE A A
R, NEEEEE AR B AR IR A IR, SRR
LB IR .

SR A

AR5 L AT I L e R S A [ U1 3 B 1Y)
%, FIW ML BelxLE . LDH. IPF. MMP-9f)45{k
IKCPAE BB T A S B15 A  f JR e . e FEE 1R

MEEHBclxLE . LDH. IPF. MMP-9%:% R4 5 2
Fhi. MEEREAL Bl xLE 1. LDH. IPF. MMP-9%3E
JHe e 4 B 1 b, H 55 APACHE 11 ¥4 2 IEAH%. Bel-
xLZE . LDH. IPF. MMP-97 T Ml & K A ME e
R U 23 A AR T S50 3 2 23435, [ B Tl ik 2 1)
AUCHKNO0.822. 0.799. 0.812. 0.839, #-FahrIE AT
MIMEFARE FIAUC H0.964.

BEEAGBclxLEH. LDH. IPF. MMP-9/K 28
X S B i B AL R B R 2 2 AR, EL St ik
Je R REY), T8 FIRIR B PA TR

REf=

AR FEAE BT A5 A A 0 SR AN R PR F6 7R T
TS 2 1% IRIRAE ], (H 2 5 T AR B e s 3145 1
JE G R AR AE B E B 2, RN AT TEX A
PRSI Gk = AN [RII 18] s A FELRE, A R fE SR S 2 A
A, SER SIS (B S5 Rt — D AR

5 ZENE

Middleton DRS, Bouaoun L, Hanisch R, Bray F, Dzamalala C,
Chasimpha S, Menya D, Mbalawa CG, N'Da G, Woldegeorgis
MA, Njie R, Koulibaly M, Buziba N, Ferro J, Nouhou H,
Ogunbiyi F, Wabinga HR, Chokunonga E, Borok MZ, Korir
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Abstract
BACKGROUND
More than 50% of the world’s population are infected with

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

Helicobacter pylori (H. pylori). Clinically, H. pylori-associated
gastritis is mainly treated with quadruple therapy. In
recent years, combined Chinese and Western medicine
therapy has been continuously developed. The use of self-
made Spleen-Stomach Healing Decoction in the treatment
of H. pylori-associated gastritis can improve the therapeutic
effect to a certain extent, which is worthy of further clinical
research.

AlmM

To investigate the efficacy of self-made Spleen-Stomach
Tiaohe Decoction-assisted quadruple therapy in the treatment
of H. pylori-related gastritis and its regulatory effects on
immune-inflammation and the intestinal flora.

METHODS

From July 2018 to May 2020, 108 patients with H. pylori-
related gastritis treated at our hospital were divided into
either a control group or an observation group using a
random envelope method, with 54 cases in each group.
The control group was treated with quadruple therapy,
and the observation group was treated with self-made
Spleen-Stomach Tiaohe Decoction-assisted quadruple
therapy. The total effective rate, TCM syndrome score,
immune function indexes (CD3" T cells, CD4" T cells,
and CD4"/CD8" ratio), and inflammation indexes
[transforming growth factor-B1 (TGF-f1), tumor necrosis
factor-a (TNF-a), interleukin-6 (IL-6), interleukin-32 (IL-32),
and C-reactive protein (CRP)], intestinal flora, and adverse
reactions were compared between the two groups.

RESULTS

The total effective rate of the observation group was
96.30%, which was signfciantly higher than that (81.48%)
of the control group (P < 0.05). After 2 wk of treatment, the
scores of epigastric pain, abdominal distension, bitter or
sticky mouth, bad breath, nausea and vomiting, and stool

2021-07-28 | Volume 29 | Issue 14 |
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viscosity in the observation group were significantly lower
than those of the control group (P < 0.05); the percentages
of CD3" T cells and CD4" T cells as well as CD4"/CD8"
ratio in the observation group were significantly higher
than those of the control group (P < 0.05); and serum levels
of TGF-f1, TNF-q, IL-6, IL-32, and CRP in the observation
group were significantly lower than those of the control
group (P < 0.05). Bifidobacterium, Lactobacillus,
Enterococcus, and Enterobacter in the observation group
after 2 wk of treatment were not significantly different
from those before treatment (P > 0.05). There was no
significant difference in the total incidence of adverse
reactions between the observation group (3.70%) and the
control group (9.26%; P > 0.05).

CONCLUSION

Self-made Spleen-Stomach Tiaohe Decoction-assisted
quadruple therapy is effective in treating H. pylori-related
gastritis. It can effectively relieve clinical symptom:s,
regulate immune and inflammatory responses, and has a
good regulatory effect on the intestinal flora regulation. It
is safe and reliable, and is worthy of clinical application.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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A LM IEEARRY T R A A R
Rtk TEe T EBAR, LR 7IRE (%
W), TR ENEERE . B RN, . EE
it AR, KA, HESEMPANE, RN,
REFFEREIRTERFE T, P E B A AR (W
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TEIT) , TP aRIEEENE, FAMT BRI,
Wik BN 18 B, A RTT IR E ASAIEEA T RN B
B WA GH, pylorifISRTE B 5 AP ERIEE, %
A FEAE VYIRS TVEVR YT HE Atk o0 A B 4001 B R Az )
WA 2. BURZT BRI FOIESE, - BiR 0%t B
BWER W RA RAFRTE R, AT B # e E ae
{23k 1 ThAe s LACSGE ™, ~F B SR cic e R i B R T
AR R bR B Th e, 12218 1 e FEE BRI, i
WU B WMAAHR BRI TH. pylortiRMEE %, 7T 23K
B P ERRE (R, SRR TR,
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*= 6 MEHEEEEER(mean + SD, Ig cfu/g)

B8] 485l BIEL FURATE IAE BIRE P TE

WZ2H 54 7.65+0.71 7.39+0.80 6.82 +0.65 7.88+0.54

e~ WiRE 54 7.84+0.63 7.562 +0.74 6.70+0.73 7.79+0.60
t 1.471 0.877 0.902 0.819
P 0.144 0.383 0.369 0.414

WZ2H 54 7.73+0.62 7.34+0.76 6.73+0.44 7.76 +0.59

. MIRAE 54 6.39 +0.54° 7.01 % 0.65° 7.12 +0.59° 8.24 +0.43°
1BI52 WkiS ¢ 11.977 2.243 3.894 4.831
P <0.001 0.017 <0.001 <0.001

SAREETHILCE, *P<0.05.

R 7 AERRRNEERN (%)

B3 BIEL TEIMIRDE 21 (35 (20 BAER
WZ2H 54 2 (3.70) 0 (0.00) 0 (0.00) 0 (0.00) 2 (3.70)
iR 54 2 (3.70) 1(1.85) 1(1.85) 1(1.85) 5 (9.26)
7 0.611
= 0.434
10 - 10 -
a
& 9F B 9t R B
% s 28000 Aaga go adh, . :§, Lagad -
& 8+ $ 5 8r A & *e3
i = ifd
E77:‘AA >3¢ AT RS 'L o 4
Bt 294 Y oS 4 v B &; ‘S
!Eé at *, 4 ‘\f"‘ AA:AA * :AA *
6 g 6 At ¢ Aaa 3,
5 1 1 1 5 1 1 1 1
pUE=S! X HEZH pUiE<icl SRR NEEH X HEZH pUE-<ich KRR
HEvRg:] BT 2REIG TBITHI G2 HG
9r 10 -
a
28 B 3% tadhh e
:c; WA was ’:oz N :g A‘A: & :3.: :AAA‘ o,
.E" vas A 4 b é‘) 8L " A A:
B I i " ; £ & b4
& o Iy >+ = A
& * S Ahy & A
= 6 % ats = TE aa ’z’
ryvys 7Y *0 E}M
5 ! ! ! 6 L L L L
=] WEeH  wHEA W WEA Mgl A
T T2 T T2

|

33 AHRFAFG N k- K. Wil A BRI RO
o %ot BRI 7C KB, H pyloriE9e K B RIRAESH
¥ 80 B S G P JORE SN I T T R O TR A A e,

PEIHEEEFLLIL. 'P<0.05, AHRAIATT2 whIEWEATET . FUFEEIGTTRIRY D, IHEKEE . AT Bk a7 aiEmn.

W FHEH, pylor BN B 200 RIEHIIfE R 2
2B, H pylorilE Gt i S RE R SR, 1X
HTGF-B1. TNF-a. IL-6. IL-32. CRPZAIEN K12

SEAEAR SR, AW TR B, EA B R A A
VUSRIV ITH. pylorikH 1 B 75, FLTGF-B1. TNF-o.

DRI, SRR LA G- JORE BN 22 il iR A T
XH. pylorifioRE 8 Riny T BABIE S F b, 2540

801 2021-07-28 | Volume 29 | Issue 14 |
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IL-6. IL-32. CRP/KT-BHEFFME, FiH AR, AR E
WA S EIEPUAIEH B3, B/MIRERERT
7.8mg/mL*, A U@ I PUBTVERTBIAA. pyloriEt
8%, TEMCERAG B B B A, e R 2
PURATEE, PRAR A VDR 735K P, Tk E4H A e i
PE4RA, W7 B FAR R, AL R BN, 18T
2 wk/E MZ4ICD3". CD4'. CD4'/CD8 51 T4r/ %
kTR HRZH, ULEH U B A A B U B TR
H. pylori 8 B 98 AT i 35 08 3 e DhRe, niae 5 A
U B A BT & E AR m AR s 1), ST
AL R R PR S R 3 K, 8 R AP
VHTHIS TH220 M V-, ST LR S Be 175, ok, A
WK DU TVE R TH, pyloriFISeE B 49 s, KR
BOATFEE . FUATBEBLAITRTRCD, BRI T Ry
RSN, 15 B DU TVE TS mA i (oA 85, S 80H i B
BURIT R, KA TAE R L, ek EA B B
T B ANz, FTE s RHRIA YT AR K A B35 U, W]
B85 BRI B A B R ERAS T B R R E
BURR AR A G, FESCENUASIE . G SRR, B
S M N IR, R R P B AR 08, H AR
HUHDE T 2B IRNIRTT. A LGETHATT TR R0
M =77, BETE . (FREEAN R ROSOR AEEGL, AR
RIRAEZRWEI L REZR, R\ RGBT T RT4e
PE R T, (ARG PRHE L.

4 50

HAPUIE B Azl B Y IBTVVE T T, pyloriFISEIE B ¢
ROREE, Zath R, ETIUAGREE. SR, H
HA RUFis e R 208, 1EPLETR] Re5 81 & i
AR BRI EST SI) SOAE R 15 e e
B E BB OB E A K. HLAh, R FAFAEA L ZAL,
X R TE A A7 1 DA AR U DOR I T XUEAF . LA
W BERE - AT AR SEAEAR R, A LA i iE T A
L, ETHAES JE T 5E B IR A, PR Sewt
FLAR.

S

XERR
ERE=E

I PRYETT B | TS AT TR (Helicobacter pylori, H. pylori)FH2%
PEE & RANUBYTE, BEA— TR, (BAEpE R
iy 24514 bt 1297 EERTH. pyloriFIARER 2 H s T .

e
HEEIRITH, pylorifIFE B S B T F 845, Wit
LR R R s, TS B bR A 10 H B,
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e g=l

BRI B B A F B TR TH. pylorifii SR
B R APT RSO G- JNE T8 AR O, (IS A
PHERZE &I TVERT AL

Eoal

K BEHLAE B1:812018-07/2020-05 H 3R B U i4 110841
H. pylorifAF B 9 B3 7 N, %541, XA
FIVY BTV, W& 2H R F 1 40019 1 98 0z ik B D Bk 7
% AR R . REIEER . T Re e
(CD3". CD4". CD4'/CD8"). #KAEFRIr[EALERK T
-B1 (TGF-B1)s MEERIER F-ou (TNF-a1)s [A413R-6 (IL-
6) FI2-32 (IL-32). CIMEFI(CRP). il i
ARV

WA ST MFEN6.30%, T X IR 181.48%
(P<0.05); VAIT2 wk)r WS 4L B e P FREEms 8] . B B
PR . BlsaEk. s et AR, okt
FAF VMK T X R 41.(P<0.05); 16972 wka WE24
CD3'. CD4". CD4'/CDS8 TR 2H(P<0.05); 6772 wk
JEMERATGF-B1. TNF-o. IL-6. IL-32. CRP{ETXfHE
ZH(P<0.05); MELLIAIT2 wka BUSAT R . FUFTFEE . iRk
B AR S5 EITRTHEL, 2R B = L (P>0.05);
AN WS R AR 5R3.70% 5 5% FR2119.26% EL e, 7
LG E X (P>0.05).

Ptz

E UM B WA B IR TR TH, pylorifISRTEE %
ROREZE, BeA AR, WFTHLA SRR SO
KB, BHEA RIFGIE RN, 245, A1
PRAESREH.

R =

AT A B LR S ARz B U BT 6T H. pylori
AHIRE B R BEHS—Ey7 Rk, UESE TR PE B 4557 R mT
T, (BT FOEREA D, HAa hbe 8, Nz A
I IH], B H SR IE SRR, RAT EKIIE VIO AL, AT
REXT AT 8 45 5 TS FEG il — e e, MLEs5 IR G e 2
Oy RFEARSEEGIESE.

5 ZEXE

El-Zimaity H, Choi WT, Lauwers GY, Riddell R. The differential
diagnosis of Helicobacter pylori negative gastritis. Virchows
Arch 2018; 473: 533-550 [PMID: 30255340 DOI: 10.1007/500428-
018-2454-6]

RF, B, R AT IEAITEAAE A LSRR K
ARSI, B I 2018; 22: 507-508 [DOL: 10.3969/
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SRUK, BT, ok AE, FHEFS. DU T R S AU A B IS e
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WA R AT AR S At ITRAT A A B AL 5 4, A B
& [ 1S2AF A AT RAELR, X S8, M, B4, o, 8B R, AW
M, MRMe, iR, AR, &R, AE b I ERAT A AT MELL
% B ORAE T HRATH B AT RS, B R 2017; 22:
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AR FABAAEE S TEKRE AR RZ RS, 7 E
A WA E 2014 34: 984-991 [DOI:10.7504 /nk2014090302]

F LT, SOt AE, ARAERE. TSR AR K KA T1IRAT 6
R =P Ezﬁiﬁtbfﬁm #Ae P B & 2019; 41: 46-49
W, SR P E AT R A e TR, kR IR 2018; 33:
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Abstract

With the continuous change of dietary structure and other
factors, the incidence of hyperlipidemic acute pancreatitis
(HLAP) has increased year by year. In particular, HLAP
is different from other types of acute pancreatitis in its
mechanism, so its clinical diagnosis and treatment have its
own particularity. In this paper, we review the progress in
the research of HLAP.
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Tih

M B ABR R M F R E 0 R R, Sl fmd &
MR X (hyperlipidemia acute pancreatitis, HLAP)#9 &
ARSI . K IAHLAPAA R A T A 2ok
ﬁ?‘aﬂi‘c}‘\é’]#}bﬁ% 4.8, B lE RIS T B AR S %R
P, K 4 S HLAPHIAF Rt AT 4338

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

FERIR]: ZERMRAE K & IR i Hih =B 06T KT R

BoDRE: KA s & s S MR K mE . A
FWUH B IT 5 7 B e AT AT R Gus538, A ek
F T HAT 3 & AR d e A 6 S MO K A9IAR, I Badad
)RS5 R A T 2 — 3 33 B g A SOk R AR K 6 AT
R 75 ) Ae s RAe iz,
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03I

SRR K (acute pancreatitis, AP)SE IR H WL SUIETE,
ot RATAT 45 A i RO v Azt Al HL 2
MR R I 2 EIESR . ol Xk 2 AR i
Ve R R v SR . IR B RS A R TR HRE A2
AP = IR, H A [R5 B0 B B0 51 A e i
ST A T 75 2 Jo) 3 90 2 H B I A ML)
BEAL, ot A fre BT P B R 8 S 4 B R RORE. T L AR B
B NBCE G5 A IR R, v s HAE v S R 4
(hyperlipidemia acute pancreatitis, HLAP)F] & Jp5 5 14 44
n, HLAPC & SONFH O B AL APIR . 555, HLAPA
DXl T HAt SRR AP I AR 5, AR XTHLAPA R K&
e RAZIT G I R ERIR.

1 HLAPSRER

I35 H-ii = FE(triglyceride, TG)& 3 Ft = &AHLAPHI % K
DRI, DALk AR A e 5 1S A G I s e ok i IR
JRES TR SR A IURE A B PR s 5540 T Be e
HABTEI SRR R ", HLAPEAT AP WL IR PRI, 1t
SMERARKIRFRT. GEK. 5 RAEEMN AR
P55 B HLAPHPRR 32, DRI 9 DR it
— B FHLAPHIS T Jt N E 2.

2 HLAPA RN
HLAPHIRFHLSIE A, REFH T R EG N, HLAP
(R D) RFAILEATIAS BB, S5 A TG 3 k= 4 5
JIE T2 (free fatty acid, FFA)/&F Z &, FFAKE
R AT IR P BT A R LA P R A s 2 2
308 St ML P A5, P AR 5 A 7 ) S5 e s s g
THFFARREY, S RAEFFA B VELE AN 23,
IEAh, S B4R (T 5 BoRHL APHY K A S MR FR s
15 5 A P 5 0 L DA B DR 9 AR A RN At
NGRS AR 3 R N R K i L BE A
¥i(chylomicron, CM)FFA, i i B B G FF A £ 42
BRIl 7 A1 e g I R I VBORG R PS8 18, R /MR
PR MRS 2, 30 T P Aok 5 A 4, T AR 4 e i
A, B R e i IURE 1 ik R 2, S A P
W REEER VAR, KR AR R FA S R JEE AR AR T 40
J A0 i #8 J A o o Uk, SRR 2 AN S IE S S &
L1 R A M P Ca® R A, I S AL R B (I . (RTINS
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T2, 5. SEIMERMRIRAREE

FL PN Ca® B3 5 K P I 19X I 98 36 i e T 400 i 453 145 AN B
ToUASL U JUAEHL AP B A 2R R LR, (3
CFTREEH RAL#926.1% HAE A K A HL AP i I Il
i BB PCFTRIE A% LA 1.3%". T4k, BATH 0
s I AT R B B 1 6 B (lipoprotein lipase, LPL)
B F A FAWIAXFI2T79v R E A H Ay B, XAl fig S
FRKIR AHLAPFIE R AP, HAMRIL A 4 6 H,
CIRILEE A £LANME A0 05 BEAI IR SERE BE R HL AP J2
AU P S SATRI FE AR, 350 T RIS 1) A R R R4
75T

SR, HLAP & — 57 2% (1 JBf i 5 i PR, &
(19 % HE R e 52 22 07 T B 2% P s i R G 75 2 K A e
PRI 7 B ARG L ELAAR 4 R A AT L.

3 HLAPIZHT

R BT b B SR R IR 2 1298 FR B (20194F, Tk
F) (RIFRIERD), B e/ EAPLHibsE, HIETGAKT
IEF11.30 mmol/L, F[ZWIAHLAP™Y, FEEREMIZ, £
BE— NI L, HHRRIEIEYER R, TosMos sk &
FARS, METG/KF1ES.65-11.30 mmol/L2 [A], ELAFAP
Il PRI [FIRE 12 W A HLAP.

4 HLAPEYS
FFXTHLAP H #5588 A AR AER IR TT JUYE. HLAPZE— %
I0TT RN B X IR T SRR R LR R R T
TiUE i, JUH ARy H T B 1G9 T HL A PR R
GEE I RA BP0 Tt BAR W] BL A3 R BN JUAN 5 T
4.1 —fg 7 FEAFEEK, BREIAE IR, bUK
ge. BWHRE . B IR SCRE JRERHN G S A IE A
L, AR E IR RTT. R EER LN LA
Tl (D)5 T8 3R AE B R 75 5 R R /K7, &
3 AN RS AR AR AT SR AL ) D LN, 5 T GRE 225,65
mmol/LEA R, Al R N . FREEARIT AL, )26 T
Wil W E TR B TR B Widsh, AT DL D4 &)
BRI RIS AR, SERERSFEAICIE N . LA, 5T
R IR AT Sk M R (1 32 M 80 S 2 4t o 8 - 41 k) ¢
i, MRS AP,
4.2 BeRgE T MR R NG 216 T HLAPH S B I F R LA
HEETIG. FERIRTT EE AR E N A M.
PR DL BERR 25 20 N DURR S . AT 28, IR
2, Horp DUREOAIR IR B iE Y. A AME 7t R -3 I8 Wi
PR S5 BR R 254 PR, REnS S 2 P4 AR,

Ko TFHEMESE: K0T HZE(ow molecular
weight heparin, LMWH)BEEIELPL, (2 ECM A i#, M
M BEART GRS, A G2 52 M A B2, e/ I/
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TR, F. GBI RIRHAREE

REEMPUILFE R, 546, Bl AR 78 WAL Tt —
A5 i8] W L AR B AP A LA T, R B 2 O S I i AR
ANGPTL3ZE K A M IR TG, i 2k BAT
PU I B AR M N 2 %5 2 AR . LMW HAEE S R AE
NG ZITEDT S . DUk K I 75 1 (1 35 R, LBk
& N FHLAPR iR Q& glm R iz 40,

MR TR A R PR B i 1 240V, ATl
I R 2 (I CMANT G B SEBRR E « FRAR 28 1A i
f 2 M. I R LR V0S4 3 3 B i i
#i(plasma exchange, PE). L7 &1 (hemofiltration, HF).
%% HT(hemodialysis, HD). I #E i (hemoperfusion,
HP)%%, I3 A0 5 B} 1 fig ™ B 5 3 (WHL AP
P Efg % i [ CHL APER# TG/KE, W51 RAE N
J, VR A B RO IR ML AE, 1K ENAYT BN, BT SR
APBEJESERIATPE, M3ETG B 184%, F H o] LLBH &k
IR, HPEIRITAAE A =, 5 RA U . R
P AL . HFA FH 3 I B P8 R P TG I HAZ
A5 1) FEUAR TR AL SRR 7, I8 B LK 1 E (K. XU
HF B G 1 33 8 K I3 7T g S 800 SO OB, (A%
R0, HDH MR 5 [ B S MEAT S 4 I R Rl 4, A
BRT GA5 774,38 v] LA I A Y ik 22 (197K 43, 3 B 445
IRBEREGE K B (. HPULR FH A A2 1 DAl 25 B £ 7 5%
THERT GRS =) e s VEA T I 56 UL [R5, fe 26k 5]
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Abstract

Dubiquitinating enzymes include six subfamilies, which are
widely distributed in various cells of the body. They play
an important role in many processes, such as regulating
the degradation of protein, and are involved in cell growth
and proliferation, immune regulation, nerve function,
tumor development, and molecular signaling pathways.
Colorectal cancer, as one of the five malignant tumors with
the highest morbidity and mortality, is a serious threat to
human health. More and more studies have reported that
the deubiquitination enzyme family plays an important
role in the occurrence and development of colorectal cancer.
Here, we review the recent progress in the research of
deubiquitination enzymes in colorectal cancer.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B2 2F RHEBENAEARE MESHENRELRE  TREEY HDHIF
USP1 vV ML323
USP4 vV PRL-3, neuralred(NR)
B —catenin
USP5 Vv
USP10 Vv SIRT6ZEE3
USP14 Vv
RBORSMECEREUSPs)  USP17 v RCE1
UspP22 vV B —catenin
USP33 vV B —arrestin2
USP44 Vv
USP46 Vv PHLPP
USP54 Vv
USPIX vV Mecl-1 WP1130
UCH-L1 Vv
R EBREIR/KFEIEZRIE(UCHS) UCH-L3 V
UCH37 Vv
STAMBPL1 v NF-«B
SR R ESIEZEJAMAS) RPNT1 W,
Ataxin-3 Vv
REDSISEBIRE (MJIDs) ATXN3L %
JOSD1 v
BHREEDFSEOIERER MCPIP1 vV C-met
PRL-3: FFE4-BilAHE3; SIRT6: SNZAETIEE6; RCE1: Rast&ivEg1; PHLPP: PHEIN S & F =8 SO, NF-«B: #ZK=«B; p-catenin: p—

ENEDS; MCL-1: 88 4IRBINR-1; c-met: AIRBIMN CREIRE S

R 5 AS 5 8 i q R T-P C RAN G 128 41 4Rk 23 ARAG ) 45
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., RIUCH37T/E S, E i A 40 R KT i T 5%
41 UCH37 545 B iple ik L 45 R RITMN - A 2K,
K IEUCH3 7/ B 7K B e R 5 B e B TS

3 JAMMW/MPNZSHIEIHE X B BB

JAMM/M PN 5 4 380HH ¢ 1) 42 8 25 A i (JAB1/MPN/
MOV34 metalloproteases, JAMAs)&—2REe4E G2 24k
®HA LR FEAR, BAMPNTY, HECHIRT
() — AN R AR TR IE LA H R, JF 5=
M e B8 1L R RS PEARE AL P 0. JAMM/MPNZE 1)
SRR &R AR R R I T A e T 40, 4N A
RZAEVIR B AR, A 35268 B B IRpnl 1E
LW SRR S E4EPSMD7, PSMDI4, EIF3H, BRCC36,
CSCN5, CSCN6, AMSH, AMSH-LP, MPND, PRPFS,
MYSMI1, STAMBPLIZ™. H {5 T2 A5 509 1 1)
WFotk e b, HihZ 545 B e R AT,
7T RIS TAMBPL R 3@ i 15 Tax ) e i Al e v
KIFINF- « BITEIACE, MINF-«xBFEZFi NI

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

812

ZEVEM R A AR, TERIRIITE R 3G AR RN G g2 5%
i S N HR AR O L 6, NF-«BRIFE skl T
sEE b, HARSRIUONES, LR STAMBPLL
ARETESS E e R AR R e Pl B — e B, (I B2
Z TR — PR

RPN11 XFRPSMDI14/pohl, +& 4 1A 19S5 i
or 56 1S A T R S 22 AR, TEUR 2 AME Sl
P R AR SR, LR SERR R SRR e M, WEEDNA
WrE 5, ERG T-40 i 50 A0 R 40 B G 5 251047 ek
SR I, RPN 7145 B A 4 0 [ BH 4 5 0 15
BT IEH S E 742 RPN s 204 1 5 8 g 4
PRI —E E R, RIULHEN, RPN11ZS 545 H
e e 200 A () 14 .

4 Machado JosephfREB SIS EB IR %

Machado—Josephlii & 1 45 F4 45 2 I B 2K i (Machado—
Joseph disease protein domain proteases, MIDs)HH 4>~ [F]
[ R B 4R, E45 Ataxin-3(ATXN3), ATXN3L, JOSD1 Al
JOSD2, ¥ EAVZ Z/KMABRE 1, Ataxin-37E38LH /)
i 1 5 2R R B A 22 - 24 B T TR R AR SRR, 1R

2021-07-28 | Volume 29 | Issue 14 |



B % Rz AR g i R e, T AR R B
PrB RN E, RN HZ KRGS P T4
FrIET A b T 1, MR B2 WA B T K77
VAT T 5 A=A R AR BAT AN s IR RS R —
PR IR IE, = R B RS (A =AY, H
T T EMIDsTESS B )7 T IH SR 7T, Sacco% &
HlAtaxin-3. ATXN3LMJOSDIA] i aE /N o firi e 417
HilFPTENZIL, J£2 5 2(|PtdIns3-K/PKBIE Sl 1
W, LivS PR pS3 2 ATXN-3 1) — Rl B R,
ATXN3 Al p53 A e Ho3RIA. [IPTENAIpS3idE ik
PE G5 e I R v ES EEAE F, WEI 5K  B 5 mT
ReZ 545 E s KA K.

5 EZAREESFSEOBRRE
BR4MmELEOFSFEOMEXE (monocyte
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Abstract

BACKGROUND

Helicobacter pylori (H. pylori) is a recognized causative factor
of gastric cancer. The diagnosis and treatment of chronic
atrophic gastritis (CAG) and H. pylori infection have
always been the focus of clinical research.

AlM

To investigate the relationship of the delta over baseline
(DOB) and serum gastrin 17 (G-17), interleukin-32 (IL-
32), soluble interleukin 2 receptor (sIL-2R) levels and
gastroscopic pathological changes in patients with CAG
and H. pylori infection.

METHODS

A total of 224 CAG patients at the Physical Examination
Center of Wenzhou Central Hospital from January 2017
to December 2019 were selected as the research subjects,
including 124 patients with H. pylori infection as an
observation group, and 100 patients without H. pylori
infection as a control group. The clinical data, DOB, and
serum levels of G-17, IL-32, and sIL-2R in the two groups
were compared. Logistic regression analysis was used
to identify the influencing factors of CAG and H. pylori
infection, and the correlation of DOB with serum G-17,
IL-32, and sIL-2R was analyzed. The levels of DOB and
serum G-17, IL-32, and sIL-2R in patients with different
gastroscopic pathological changes were compared, and
ROC curves were drawn to evaluate the value of DOB,
G-17, IL-32, and sIL-2R in assessing CAG and H. pylori
infection.

RESULTS

There were statistically significant differences in the
course of disease and gastroscopic pathological changes
(chronic inflammation, atrophy, intestinal metaplasia, and

2021-07-28 | Volume 29 | Issue 14 |
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intraepithelial neoplasia) between the two groups (P <
0.05). The DOB and serum levels of IL-32 and sIL-2R were
significantly higher and serum G-17 level was significantly
lower in the observation group than in the control group
(P < 0.05). Logistic regression analysis showed that the
course of disease, chronic inflammation, atrophy, intestinal
metaplasia, intraepithelial neoplasia, DOB, and serum
G-17, IL-32, and sIL-2R levels were all influencing factors of
CAG and H. pylori infection (P < 0.05). Pearson correlation
analysis showed that the DOB of patients with CAG and
H. pylori infection was negatively correlated with G-17,
and positively correlated with 1L-32 and sIL-2R (P < 0.05).
Spearman correlation analysis showed that the DOB and
serum levels of G-17, IL-32, and sIL-2R in patients with
CAG and H. pylori infection were significantly related to
chronic inflammation, atrophy, intestinal metaplasia, and
intraepithelial neoplasia (P < 0.05). ROC curve analysis
showed that the area under the curve of combined DOB,
G-17, IL-32, and sIL-2R was the largest (0.975), and the
best sensitivity and specificity were 8548% and 98.00%,
respectively.

CONCLUSION

Serum levels of G-17, IL-32, and sIL-2R in patients with
CAG and H. pylori infection are related to DOB. H.
pylori infection may be involved in the occurrence and
progression of gastric mucosal pathological changes in
CAG patients by affecting the expression of G-17, IL-32,
and sIL-2R. Combined detection of all the above indicators
can effectively predict H. pylori infection, which is of great
significance for clinical diagnosis and treatment.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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over baseline, DOB)5 & 4~%-32(interleukin-32, IL-
32). BabE-17(gastrin 17, G-17). T & fn g
F-2% 4R (soluble interleukin 2 receptor, SIL-2R)7K-F %
Aot T REEH K Z.

Tri%k

HI2017-01/2019-124K 4 b 522445 CAG % % AE 4 #F
Rt %, FPEITH. pylori B3 % 512446 15 A A
4, REIEH. pylori 3 % F 1006 4F A xF BB, MLEL
x+ e W 286 R . DOBSG-17. IL-32. sIL-2RK
-, vALogistic® )2 5 AT CAGHH. pylori B 3370 B %,
HH5HDOBEG-17. 1L-32. sIL-2RABXR M, 3R
B B % T w2 T4 EEDOBSG-17. IL-32, sIL-2R
K-F, 2HIROCH £, M DOB. G-17. IL-32. sIL-
2RAFCAGIHH. pylori 7 3 893745 18

=ZE

WImFE. BA TR TR LR, X%, HL
FALAE . ERABRAL, 2FA%TFELEP<
0.05); MLELADOB. 1L-32. sIL-2R/AK-F & T 1E 40,
G-17K-FAK T 24, £ 7 A %t 5 & L (P<0.05);
Logistic® )25 T 40, Jaf2, 1HKIE. Z4. B
LA, L& AEE. DOB. G-17. IL-32. sIL-
2RIK-F35 ACAGIHFH. pylori B %0 B % (P<0.05);
Pearsontd x 547 7T 40, CAGHTH. pylori B3 %4
DOB5G-172 fi#a%k % %, 5IL-32. sIL-2RZE4H
* % % (P<0.05); SpearmanAd X M5 #7 7T 4, CAG3Ht
H. pylori® % ##%DOB. G-17. 1L-32. sIL-2R/K-F
L RE, k%, mERAE, EEARNBEA X
(P<0.05); ROC# & 2=, DOB. G-17. IL-32. sIL-
QRIEAIFEAUCTEK K, 40.975>0.9, LA K &iFE
BB, SRARBORE . - E 7 485.48%. 98.00%.

E~ 7

CAGItH. pyloriz 4 % #G-17. 1L-32, sIL-2R/K-F
5DOBARX, H. pylori B3 7T #tid it % G-17. IL-
32, sIL2R%&ik, A 5CAGE: 4 § A mM A TR &
Foitt J, Z-F5ARBAARM 7] A ZTRMH, pylori & 3, *¢
& K56 A £ 5% L.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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pylori, H. pylori) &3 & ek &8 M 20, § bZE-17.
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LR, dE4T, EICAGRIHHLIN10%-30%". H
I TWEFT B (Helicobacter pylori, H. pylori)i&#: 5 CAGR IR
FHOR, W FEARIE, 60%-90% CAGHEH B AR AT #5377
H. pylori, HH. pylori /& A\ B E0H R 7P L, I
KT CAGIH. pyloriEG BEWILIRL T 75> HAL.
WS e S {E (delta over baseline, DOB)& i . pylori
TGRS DL s R AR, CAGHEIZ P (18 28 1t
AHMLIRE R R I, 2 R K+ E /- F-32(interleukin-32,
1L-32)% 5 B il SO0 %", B WA 3R-17(gastrin 17, G-17)
sVl B DhREH A Febs, BT T B e Al As Al
B2 BUFRIESE, CAGKRAE. KB SHUATE
Thiie, JCHANENE A 401/ 22-252 M (soluble interleukin 2
receptor, SIL-2R)Z VA, A7 & IR HTCAGHH.
pylorlfEGEZEDOBSG-17, 1L-32. sIL2R/KT- K B¢
TRBEARH R R, DL IR 0BT,

1 #RRTE

1.1 A BEE2017-01/2019-1244K5 00224 CAG ¥
YENIFF R, Hd & HH pylorilEie B35 124511F A
R, REIH. pyloril&I B2 10051E XA, N
PrE: RS GHALP R RYERE) PHCAGIZ TR
HE; B IFH. pyloriBge 5 52 P C R R B RARKAIE 52
1 moNRESZHH. pyloriB)T; B4 M5 g stE IR . FF
BRbRiE: 1 moN ARFHPTAE R ARSI 48 255 40 2 2459,
B I R G A EE; Oy i S HAth P B R R A
P, AR s SR S LI Lo AN R A AR
HAERRAE, 2R BRI Atk

1.2 7 i% DOBA: ANZH24 AT E, RAJE R ZhoR
#2574 PR A T IR [ PCIF IR IR, IRZG TR —48K,
1CN0 min 54k, A2 EHHAL0.5 R —48R, it
FEHP2E, AR R R IS, R BT 5t e &
MEDOB. A2H24 hiN REESMEBK LS mL, 250458
cm, 3500 r/min, 9 min), B, K FH BRI o2 W FER2 e
G-17. IL-32. SIL-2R, BIRAIRYI RN TAEABRA
GIR7 il

1.3 WA ()MAIRKTE R, 2)AHDOB. G-17,
IL-32. SIL-2R/KF; )& MEZ4aE B R IEH. pyloriEg:
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R ER; (4)DOBSG-17. 1L-32. SIL-2RAIFME; 5)R
Al B 5t MR EHDOB. G-17. IL-32, sIL-2R/K
F; (6)DOB. G-17. IL-32. SIL-2RAH 245 1 H 4 Jf:
H. pyloril& G4 (1) AL MA.

Gt AR RS AT SPSS 22,040 B H U,
THECFORE DL ECR A, & B RER I Bartlett)y 2255V
136 5Kolmogorov-SmirnovIE A4S 6, PIHHNE &
75 ZE 55 AR IR A IEZS AT, Ph(mean+ SD)HIR; 5
i K] 25 K F Logistic[f] 743 #T; K Pearson. Spearman
TR O VR IME SR FH 321 TARRHiE(receiver
operating characteristic curve, ROC) £k, FKHUHh 2k T
[ #(area under the cure, AUC). EfFX[H]. HUKSZE.
FES P M cut-offfE, BXA TN SE i Logistic — o Rl A 4L
&, R Logit(p), # AN AT &, 1
R PRI, o = 0.05.

2 B8

2.1 WLV R AT AL, B TR g
PEISRE. 245, W LRk AE. R, ZRE
Gt L (P<0.05). WL

2.2 H#IDOB. G-17. IL-32. sIL-2R7K-F W&

DOB. IL-32. sIL-2R/KFEFXt 4, G-17/K P T5F
WaZH, 72 598 Giit 242 U(P<<0.05). 32,

2.3 CAGHHH. pylori®B 3% B %54 LACAGITH.
pyloril B NR AR S (RAR IR AE: 75 =0, & =1), K&,
2R 2 G G iR AR ARG AL ogistic[Al U= 4B il 4,
AR MBYERRE. EWaE. W B BRI,
DOB. G-17. IL-32. SIL-2R/K V¥ NCAGHH. pylori
PR K R (P<0.05). W33,

2.4 DOB5G-17. IL-32. SIL-2R#8% /P4 #7 PearsontH
MM TN, CAGHFH, pyloriiE B EDOBSG-17%
ikl &, H5IL-32. sIL-2REIEAHREEL R (@ = -0.612,
0.740, 0.719, P<<0.05). WL.IK1.

25 AR BETHREEALEELZDOB. G-17. 1L-32,
SIL-2RK-F CAGIHH. pylori&IAE Bt FimEAR L
BHEDOB. G-17. IL-32. sIL-2R/KFHIEL, ZRE 41T
2 X (P<0.05), 33— K H SpearmantH 4 43 H1 AT %,
CAGHH. pylori&HHEDOB. G-17. IL-32. sIL-2R/K
FEBMEIRE. B, B LA b R ok
(P<<0.05). .74, 385.

2.6 DOB. G-17. IL-32. SIL-2R*CAGJtH. pylori B
Py AE ML 22HIROCHIZ, YPAADOB. G-17. IL-
32, sIL-2RH— MR HICAGHH. pylori IR
1Y, &R ERDOB. G-17. IL-32. sIL2REEAHAEAUC
K, 40.975>0.9, BRSPS UME, SEEURE. K
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R 1 RAIRKFRINELR(%)]

IBPRZH WIER4A(n = 124) X$984R(7 = 100) uly? PE
S

ES 69(55.65) 56(56.00)

£ 55(44.35) 44(44.00) 0.003 0.958
e

<45% 65(52.42) 52(52.00)

> 452 59(47.58) 48(48.00) 0.004 0-980
S

<5 48(38.71) 54(54.00)

>b5F 76(61.29) 46(46.00) 5.219 0.022
IRREFEE kg/m?)

<23 kg/m’ 64(51.61) 49(49.00)

> 23 kg/m’ 60(48.39) 51(51.00) 0151 0.697
BB MRIEDL
=lEsens

BE 15(12.10) 47(47.00)

DE 72(58.06) 45(45.00) 5:630 <0.001

BE 37(29.84) 8(8.00)
B

BE 53(42.74) 68(68.00)

hE 56(45.16) 24(24.00) 3.164 0.002

BE 15(12.10) 8(8.00)
s

R 31(25.00) 45(45.00)

BTrE 36(29.03) 32(32.00)

i 42(33.87) 16(16.00) 3.5%6 <0.001

BB 15(12.10) 7(7.00)
FRRET

BRI 54(43.55) 61(61.00)

B 70(56.45) 39(39.00) 6.749 0.009

= 2 W4EDOB. G-17. IL-32. sIL-2RIKEXItt(mean + SD)

4B%5) TIE DOB G-17(pmol/L) IL-32(pg/mL) sIL-2R(ng/mlL)
WE=H 124 7.64+1.13 510+ 1.24 76.28+9.29 456.78 + 35.69
WA 100 2.27+0.38 8.02 +1.45 57.82 +6.38 378.25+30.12
t 45.477 16.241 16.910 17.535
P <0.001 <0.001 <0.001 <0.001

DOB: WSESNEIE; G-17: BINE-17; IL-32: BNE-32; sIL-2R: TAMBMIBNE -2/,

SFERE4NIH85.48% 98.00%. L6, K2,

3 ik

CAGR AN BRERTINAL, H. pylorii&Gs Fofy T2
PR RS H pyloril&GLn] @it 25 M3 9$5E OB
AL B R SR R 2 5CAGIE S KR, H.
pyloriiE# ) WAL I EE 2 AH O KA (Cy totoxin-
associated gene A, CagA), f£H. pylorir= = E0{E FH 1) )5 46
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&R 3 CAGHH. pyloriE R INREDHT

PNEN B SE Waldy® P OR 95%Cl
RiE 1.538 0.325 22.408 <0.05 4.657 3.125-6.941
B MRIETL

I2IMESE 1.094 0.301 13.220 <0.05 2.987 2.096-4.258
=15 1.529 0.347 19.428 <0.05 4.616 3.529-6.037
R 1.565 0.302 26.869 <0.05 4.785 3.987-5.742
R 1.611 0.341 22.316 <0.05 5.007 4.125-6.078
DOB 1.875 0.369 25.817 <0.05 6.520 5.124-8.297
G-17 -0.838 0.226 13.737 <0.05 0.433 0.319-0.587
IL-32 1.431 0.392 13.329 <0.05 4.184 3.026-5.784
sIL-2R 1.464 0.319 21.069 <0.05 4.324 2.745-6.812

TH(E: Hf2: <5 =1, >5F =2, BURE RKE=1PE=2 BFE=3ZF FE=1,DPE =2 EE =3, BLEKE PE =0 FE =1, PE
=2, 8BE = 3; FAEEZ: [t = 0, [AM = 1; DOB. G-17. IL-32. sIL-2RKY: DIIIEANR, <WEIIE =1, >IIE = 2; DOB: WSESN
ElE; G-17: BINE-17; IL-32: B1&-32; sIL-2R: OB BMBRN=-22/4.

xR 4 ANEASBETREBETIKEZDOB, G-17. IL-32, sIL-2R/KFEXItL(mean + SD)

B MRET BI%L DOB G-17(pmol/L) IL-32(pg/mL) siL-2R(ng/mL)
[=liEsens
BE 15 5.15+0.98 6.78 +1.31 60.12 +7.39 382.41+£30.12
hE 72 7.49+1.25 5.21+1.12 75.36 +8.31 44937 +36.74
B5E 37 8.94 +1.69 4.20+0.78 84.62 +10.23 501.35+40.15
F 41.847 32.797 42.011 58.265
P <0.001 <0.001 <0.001 <0.001
B
RE 53 5.94 +1.07 6.08+1.16 65.87 +8.25 421.39 +32.87
hE 56 8.12+1.31 472 +0.98 80.12 +9.80 467.94 +40.69
B5E 15 11.85+1.56 3.06+0.74 98.73+12.83 540.16 + 48.25
F 139.007 56.304 76.831 59.760
P <0.001 <0.001 <0.001 <0.001
R
B 31 558+ 0.67 6.49 +1.06 63.74 +5.39 385.63+30.26
BrE 36 6.87 +1.05 5.43+0.92 72.87 +7.92 439,54 +38.41
DE 42 8.29+1.32 452+0.87 81.39+8.83 486.31 +42.37
85 15 11.93+1.58 3.06 +0.64 96.07 +10.26 561.80 + 45.63
F 112.773 56.092 63.405 81.314
P <0.001 <0.001 <0.001 <0.001
AT
BRI 54 5.98+1.16 5.84+1.25 65.27 +10.31 398.32 +35.26
B 70 8.92 + 1.47 453+1.12 84.77 +14.28 501.88+40.13
t 12.076 6.139 8.472 15.011
P <0.001 <0.001 <0.001 <0.001

DOB: WSEENEE; G-17: BINE-17; IL-32: BNE-32; sIL-2R: TAMBMIBNE-2S(k.
T BECAGHLRE, FISEIRik ek, FSIGAIRARE T pylordefe T (AR HERIANEL, Ik AN 4

Wb, MIBG-17KF TR IL-322 5CAGERF HAN M7 H AR, (GHIL-32. R SRFERH 745 S A
JEAAE SR, 31 HRIRRZ, IR W IIAEREIR, TR, SR RERFHRE". BFFUESE, CAGRAE. K
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RS 0.602/ < 0.001 -0.528/<0.001 0.594/<0.001 0.621/<0.001
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Abstract

BACKGROUND

In this study, the combination of CEA, CA19-9, and CA242
in the diagnosis of colorectal cancer (CRC) was analyzed
by Meta-analysis, and the clinical value of combined
CEA, CA19-9, and CA242 in the diagnosis of CRC was
discussed.

AlM

To investigate whether combined detection of CEA, CA
19-9, and CA242 can improve detection rate and diagnostic
value compared to single biomarkers for CRC.

METHODS

We searched PubMed, Embase, Cochrane Library, CNKI,
Wanfang database and Sinomed up to October 25, 2019.
Diagnostic tests on CEA, CA 19-9, and CA242 used for
CRC were included in this Meta-analysis. Two reviewers
finished data extraction and quality assessment on the
basis of Diagnostic Accuracy Studies 2. By using bivariate
regression model, we analyzed the pooled sensitivity,
specificity, positive likelihood ratio (PLR), negative
likelihood ratio (NLR), diagnostic odds ratio (DOR), area
under the curve (AUC), and corresponding 95% credible
interval (CI). Meta-regression and subgroup analyses were
employed to explore possible source of heterogeneity.

RESULTS

Eighteen studies (3534 patients) were included. For
single biomarkers, the pooled sensitivity of CA 199
[0.37(0.32, 0.43)] was lower than that of CEA [0.50 (0.46,
0.55)] and the pooled AUC of CEA [0.73 (0.68, 0.76)]
was lower than that of CA 19-9 [0.82 (0.78, 0.85)] and
CA242 [0.87 (0.83, 0.89)]. For biomarker combination, the
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sensitivity of any two or three biomarkers was greater
than that of any single biomarker. For AUC, there was
no statistically significant difference between biomarker
combinations and single biomarkers but CEA. The result
of heterogeneity exploration showed that subject number
was the heterogeneity source of CEA and CA 19-9 while
cut-off value was the heterogeneity source of CA242.

CONCLUSION

Combination of CEA, CA 19-9, and CA242 can remarkably
improve the diagnostic sensitivity for CRC compared to
single biomarkers. There is no discernable differences
between biomarker combinations and single biomarkers
except CEA in diagnostic value for CRC.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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T T A7 & A B A A8 Ve 4 BT A LA B £

SRR KT 2/)\E, T4, TR, XUSTK. CEAL CA 19-950CA242
SN DIRS S ER2MVBRERIZHINE: MetaD 7. tHFRUE
NOBIAYE 2021; 29(14): 825-834
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0315

45 EL e 7 T B N 21 R B it 2 — 1, AR
International Agency for Research on Cancer (IRAC)fJH/F 5T
i, BH4EA 2180778 K 45 Bl 5 F190 1 45 B
FERHRACT B, CEPTA IR, 45 B I A0m AL
DT i R . INSh B e r PR i e, 2
BEJE 2 B AT A 7 AU R ()L LA, R4S
H g B ISR A AR 2 207990%, (B AR AL B 72 1K I
WSS B e B ISR AE A RN T 20% . (B, REK
Blo REZW . REGYT R 00E 45 B 91 1U5 1)
RUEFEE. LT R I AR, 45 B 112 W £ 2K
BT AESOEAS S, (R T NETFARAGHREL
AL AEREGE . RAME REHIL. LS IR RAER)
AR, BERMNEAEAERZED. I AR 0 A
TR 45 B RO R FE, TR b 1) 7R S L
A4 B 1 )77, The National Institutions of Health
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Biomarker Definition Work Group¥% “A4krEM” € X
N OCAEIEFAER. R ELEOMIRTT T U 2 B g L R
AT DA LI AR, AR bR AT BASE TR AE
ARSI, XA BT 38 1 I B HAFAE B0 AR bR SE T4
H s RS W. seak, bR SV BAATIE, &5
ARG T DY ERE SR AN, MRibrE AT L
PEoR R AFAE, AR R T I 1)z 1, BN
iR b AN B T4 ) 5 SR FE SRR AR A
th, 9 47T J5 (carcinoembryonic antigen, CEA). CA 19-9,
CA242. CA-50=ImPR - FH 25 B s A S e dn
PP, TR S A T 120 4 B R A
YRR, CEA. CA 19-9. CA2427E45H
P 12 W 2 AT A R b . SR, IR S
BRAIFEBH, A L35 e b S5 RS U AS R IA 21 45 B e
TSI ZR . R, FHRET B R R
R S5 T PR b 5 L R o 470 B 2 e
Jo b BT 25 B i 7 B2 Wl PR S FR 95 4 7 ).
CEA. CA 199, CA2427E45 E s Wb L& B m
e SR E R AN AR, PR b SR MR
PR B AT A RS A2 Wik B8 (v R U SR, 16
ERMCEA. CA 19-9F1CA242 2 5 BE A R s 45 B W
a8 (1) R A AS WIME AP E G+ TEChen 5 fHIARF 7T
R LI T4 B S W R bR A R R
AT FLANCEA. CA242. CA 19-9. CAI25F1Fr PSA)Z
[ (A A 2B AR ASE T B A PR B AN e i 2 Wik a8
REUE. B H PSR IS B FICEA. CA 19-91
CA2427] LA i 45 B A 2 W I AE R P A R . (A1,
AL EBIEFVESKMICEA. CA 19-9FICA2427E 45 H
[ 12 W 1) R A AL

1 #RRTE

1.1 A4 FRATIEPRISMA 5 S b 58 5% T MetaZr # 5F
FPROSPEROM 3 HEAT 1 {3/ (CRD4200152574),
1.1.1 AN 5 Bk Az BALHTEFE URIE N S5 HEBR AR
HEAMSZSE R T SCHRIRE. 9 N 2 8] 1 43 Bod i 5 58 =7
WFFT 3 I R fRk. 2 AMetaZ) b7 (ORIT 782045 & AT
IR (1) LASS B B s ind, fa e Nl R
P B R IR S W 75 ()3t W (5 dh i
B“2X2” RIEAME(tp) [P EEP) . EEHPE(tn), 1
FHM:(f)]; 3)24H 5CEA. CA 19-9f1ICA242 [ F 45 E i
WIS N EhriE; (@)W FE IR B SR bR &
VI FHE. F55 BN HEBRBRAE R SR T DLEERR: (D)5
CEA. CA 19-9FICA242 T 45 B Wl 2 Wi LRI 9
QAU IE EIRE “2X27 K, Q)RLHIZH
I EARAE; (ARG BRI S FHE; SRk, 17
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v 2O HIMetas) 7.
1.1.2 # % %% {EPubMed. Embase. Cochrane
Library. CNKI. Wanfang databaseflISinomed&4 ¥
PEEATR R, RN ROV S 2019-10-25. K H
HH 1] 5 3 R AR 4 G 1) 7 AT R R N TR SCE
o, AV RFBIRE Dy “HE” M “hr”
JELKGZ AN “Colorectal Neoplasms”  “Colorectal
Carcinoma”  “Colorectal Cancer”  “Carcinoembryonic
Antigen” “CA-19-9 Antigen” “CA-242 antigen” .
SRR A E T PR “CA 19-9%1
JR” “CA242PTJR” . LiPubmed N, BARKS 2508 W,
FNFEAEL.
1.2 7 RIS BUE VPO s AN TT THE T3
WG BFFORAE, AR . KRR DPRANEEE, e
PR EPVRALE, CFERTIN 72, IS FHYER “2X27 .t
YN SCHRE S B e bs BB G R il FRAT IR SR H
PRE Ry “2X27 2. %t e b S A dsrill, 4n R
A — AR A A DB R T FE, JUPAT A 45
FAUNPETE. /EQUADAS-2 T [FEAt L, BALHF 7T 7
53 RATE T D 2 RO VR REAT T VAR IR R PP L
WERE . PP itae . SAniE. IRAR St e i
LA R & Y L FRPALe . ShriE=
ANER ST AL BT EREVFAR R 43 g v AU AT XU AT
ANE A AL FE 01 2 TR o 5 5 = A AT R
i,

ey 08 R GG R e R SN
B RPEAR R G IR Higgins PRIS T
PR SR (1)0%—40%: 25 75 14 (2)30%-60%:
oSS (3)50%-90%: 11 5 TP (4)75%—100%:
2 S B el I Meta-discl 48 F TS RME L
M. 45 HIR1P<0.05 2 B o P SRR T BB R85 )
K FM eta Bl A 20 73 A SR AR B 57 o v W] RESR VR, A
FiStata 15. 14T #edhi 5 IF, AR & o] A A AR R 1
HAEHEPRBUZE(SEN, ) FFRE(SPE,y) FHME
PR EL(PLR 450)« BATERUREL(NLR ) 2 Wi LA L
(DOR ;) HIZE FHFUAUC, ) KA 95% Al {5 [X [i]
(CI). HAMRATE TS TCEA. CA 19-9F1CA2421 &
T FH T2 W 2 B e 1) iR e bR, i@ it Deeksii
BIHEAT R R Am AT, P<0.05R IHA7AE R R M. R
Bz R By i B LB A SR ESEN 1. SPE 0
AUC, 2 5 3 2 7 19,

2 £R
2.1 Lakimsk4E R OB SEIRER R, YVIEK R
3155 . BIRRTAR B B G, W24 15 & ARSI
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® 1 PTMBIRSYINE

CEA CA19-9 CA242
LG £ b mpry I&5#E tp/fp/fn/tn KWT35% g tp/fp/fn/in KWT35% I tp/fp/fn/in
(ng/mL) (U/mL) (U/mL)

M=t 2007 RIA 15 32/1/30/29 RIA 37 27/0/35/30 RIA 25 32/0/30/30
e 2014  CLIA 5 29/17/31/66 CLIA 37  21/15/39/68 CLIA 20  24/12/36/71
DongZ"?"! 2018 ECLI 5 76/10/32/46 ECLI 37 47/4/61/52 ECLI 20 29/3/79/53
AR5 2016 Proteinchip 5 71/2/79/168 Proteinchip 35  28/4/122/166 Protein chip 20  36/1/114/169
A XRES 2010  CLIA 8 41/2/48/48 CLIA 35 40/3/49/47 RIA 25 50/1/39/49
b E 2006  ELISA 2.4 80/7/70/193 ELISA 274 49/15/101/185  ELISA 11 87/22/63/178
#PE|E> 2015 CLIA 5 45/23/38/67 CLIA 37 34/4/49/86 CLIA 20  33/2/50/88
I 2012 Protein chip 53/6/77/102 Proteinchip 35  36/10/94/98 Proteinchip 20  40/4/90/104
ExEY 2006 ECLI 3.4 58/2/34/34 ECLI 37 45/5/47/31 ECLI 20  54/4/38/32
T 2010 Proteinchip 5 79/5/121/95 Protein chip 35 46/4/154/96  Protein chip 20  38/2/162/98
FRF 2016 CLIA 5 67/12/61/174 CLIA 37  60/15/68/171 CLIA 25 72/10/56/176
Ear e 2017 CLIA 7.2 46/4/55/100 CLIA 27  41/4/60/100 CLIA 20  31/3/70/101
R 2017  ECLI 5 37/9/49/77 ECLI 37 23/7/63/79 ECLI 20  21/8/65/78
SHRBRE 2007 RIA 5 23/2/7/28 RIA 37 16/0/14/30 RIA 20 23/1/7/29
e 2014 Proteinchip 5 26/2/34/28  Protein chip 35 19/3/41/37  Proteinchip 20  17/2/43/38
hZBrE="" 2007 Proteinchip 5 99/8/140/71 Protein chip 35 64/5/175/74  Proteinchip 20  61/5/178/74
SRR 2016  CLIA 5.093 33/13/28/104 CLIA 37  28/10/33/107 CLIA 15 22/10/39/107
IRBHEES 2018 CLIA 5 50/1/52/37 CLIA 27 62/5/40/33 CLIA 25 73/4/29/34

CLIA: =R IERIBDITE; ECLI: B RA R ONE; ELISA: BEEXRSE; RIA: IEIREE. to: BB fp: FROBIE; fn: BRFM tn: EREEME.

R 2 BPEIRSYIBASTNEHE

YAATHSR Ty CEA+CA19-9(tp/fp/fn/in) CEA+CA242(tp/fp/fn/in) CA19-9+CA242(tp/fp/fn/tn) CEA+CAI9-9+CA242(tp/fp/fn/tn)
FRLI RS 2010 59/3/30/47 NA 61/4/28/46 76/6/13/44

b E 2006 109/27/41/173 89/19/61/181 88/23/62/173 110/27/40/173
EFE 2006 62/5/30/31 71/7/21/29 64/6/28/30 73/7/19/29
SHRE 2007 NA NA NA 25/4/5/26

EITSE 2014 34/5/26/35 38/4/22/36 32/5/28/35 NA

RER 2016 NA NA NA 51/17/10/100

aRB e 2018 NA NA NA 79/4/23/34

to: BB fp: BRI fn: EBFIE; tn: BRBEIME; NA: KI2K:.

BT T AR, HERR 7 AR 1S6RAH G,
SEE NN G HERRARAE, TEAH R 3 H R85 L F AL i
2, IR JE R A BR67H SCF: 31U AR AR E R, 24
T F1ZWIEC, Ok ARSI FHE, 3mEdE 2. H, &
MetaZM BTN 1 18N 721, i it n B LT,
2.2 ARG IRARAFIE FTA T EARRE LR A
MetaZ HrIEgi N 193141 45 B g 3 . 385451 R AL
BH 21851 {e . 718N FL A TIAE FL 4 S b
AR EPBEA R, PR bR A S R MURRIE W32,

2.3 INHIF R AR A U3 45 R L3RS,

2.4 BIMAs m 5 ¢ At CEA. CA 19-9. CA2427
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CEA+CA 19-9+CA242((Ispearmantfl e 2 HRPIE 53 5
40.257410.303, 0.116410.510. 0.336410.173. -0.0291
0.957, FERAMFAERERIN. CEA. CA 19-9. CA2427!
CEA+CA 19-9+CA2421)Higgins PIE5H95% - 93%-
97%10. [RIitk, FRAT A5 XA & [l Y B 2R e v B 8¢ 4
F.

2.5 MERIAr 5 Buad s E2/ECEA. CA 199, CA242
FICEA+CA 19-9+CA242 )& 3 R B RIS 5 B (1) %
#E. E3ZCEA. CA 19-9. CA242FICEA+CA 19-
9+CA242[f]SROC 1 .

2.5.1 EAMF AR E D2 CEA. CA 19-9. CA242
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R 3 AAFHREYREXIEIEN

N R B

APEE AR g RPIRETDHEE) Al R Ey:S
[l S NERE NERE TSP S 1M {EEMP
s EEB B 1ERIXUz 3wl NERE (3wl 3wl
Dong#&*" NER 1ERIXIBz REXIBE TSP EEXL X {EEMP
ARE SN B ERXIBz 3wl NERE (3wl 3wl
BRLIRE™ S REXIEZ EEXBE TSP S X {EEMP
STRE &R B ERXIBz 3wl NERE NER Aol
ISl =ty B REXIBEZ TEEXBz 1S NERE X {EEMP
A= &R 1ERIXIL; ERXIBiz 3wl NERE (39l 3wl
R S EEXIBEZ TEEXB S NERE X {EEMP
s EEB 1ERIXU; 1ERIXU; 3wl (3wl (39l R
Ry ERE NERE EEXIBE TSP EEXL X {EEMP
Fas ERE B 1ERIXU; A9l NERE (39l Aol
S SN EEXIEZ EEXIBE TSP S X {EEMP
EHBE SN 1ERIXU; 1ERIXU; A9l S (39l BRI
5 AERE EEXIEz EEXIBE TSP NERE 1M {EEMP
{hapgE" EEB 1ERIXUL; 1ERIXUL; NER (3wl (39l EEB
RER SN NERE EEXIBE S SN TR {EEMP
apBHE> S B 1B SN NERE (39l 3w

@ = 315)

TR RS ZR AR TSk

AL AN TR RIS SR

(n=0)

]

EFHRIG k@ = 241)

FeSCBHEZEI (2 = 241)

55Tk = 96)
HibEbrEine = 39)

— o SUKITE K = 24)
FE A T (0 = 85) }—' AAEHEFHE R = 9)

WATEME TSR (2 = 18)

Ll B RPIRE S @ = 21)

AR R = 31)

HEHIE = 3)

INATE G (Meta 23T SR (2 = 18)

1 MERTRERIE.
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A

Studyld H SENSITIVITY (95% CI) Studyld H SPECIFICITY (95% CI)
| i
Chen Wz2007 | - 0.52(0.39 - 0.65] Chen WZ/2007 —w | 0970083~ 1.00)
Cheng JL2014 | —w— 0.48[035-0.62] Cheng JL/2014 —— 0.80 [0.69 - 0.88]
Dong D/2018 V= | o7g061-079) DongD2018 | —®—| | 082[070-091)
Helnole | 4 047(0.39-0.56] He L2016 1| 0990096100
Hu HY/2010 a{» 0.46[035-0.57) Hu HY/2010 JI- 0.96 [0.86 — 1.00]
Jiang B/2006 I} 0.53 [0.45 - 0.62] Jiang B12006 :- 0.96[0.93 - 0.99]
Jing WI2015 | - 0.54[0.43 - 065 Jing WI201s | —%— | | 074[0.64-083]
Long C/2012 11' 0.41[0.32-0.50] Long C/2012 + 0.94[0.88 ~ 098]
Peng L2006 = 0.63[0.52-0.73] Peng L/2006 — | 094[081-099)
Wang BJ2010 l: 0.40 (033 - 0.47) Wang BJ2010 «Ib 095 [0.89 — 098]
Wang K/2017 - 0.46 [0.36 — 0.56] Wang K/2017 - 0.96 [0.90 - 0.99]
Wang KX/2016 '1 0.52[0.43 - 0.61] Wang KX/2016 1'y 0.94[0.89-0.97)
Zhang H2017 -u{ 043 [0.32-0.54] Zhang H2017 —-} 0.90 [0.81 - 0.95]
Zhang WZ/2007 : —®— | 077[0.58-0.90] Zhang WZ/2007 —* 0.93 (0.78 - 0.99]
Zhong 22014 | —t- 043 [0.31-057) Zhong 212014 —* | 095083099
Zhong ZY/2007 | #| 0.41[035-0.48] Zhong ZY/2007 —ur 0.90 [0.81 - 0.96]
ZhMQRol6 | - 0.54[0.41-067) Zhu MQ2016 = | oso(0s2-094)
Zou CS2018 + 0.49[039 - 0.59] Zou CS2018 —}- 0.97 [0.86 — 1.00]
1 1
COMBINED $ 0.50[0.46 - 0.55] COMBINED OI 0.93[0.90 - 0.95]
| Q=59.10,df = 17.00,p = 0.00 1| @=9528.dr-1700.p- 000
} 12 = 71.23 [57.53 - 84.93] : 12 = 82.16 [74.68 - 89.64]
ﬂ"ﬁ 0!9 (If(y 1 TB
soxsmvry Sricanery
C Studyld H SENSITIVITY (95% CI) Studyld H SPECIFICITY (95% Cl)
i |
Chen WZ/2007 :'» 0.52[0.39 - 0.65] Chen WZ/2007 4’-! 1.00 [0.88 - 1.00]
Cheng JL2014 | -8 0.40(0.28 - 0.53] ChengJL2014 | —#—1 | 086[0.76-092]
Dong D12019 l: 0.27[0.19 - 0.36] Dong D2019 4 0.95 [0.85 — 0.99]
HeL2016 | ® | 024[0.17-032) He L2016 1| 0991097~ 1.00)
0.56 [0.45 - 0.67] Hu HY/2010 + 0.98 [0.89 - 1.00]
0.58[0.50 - 0.66] +: 0.89 [0.84 - 0.93]
0.40(0.29 - 051] % [ 0.98[092-1.00]
031023 -039] $ 0.96 [0.91 - 0.99]
0.59[0.48 - 0.69] —= | 089(074-097)
0.19[0.14 - 0.25] Wang BJ2010 lll 0.98 [0.93 - 1.00]
031[0.22-041] Wang K/2017 - 0.97[0.92-0.99]
Wang KX/2016 - 0.56 [0.47 - 0.65] Wang KX/2016 -Q'- 0.95 [0.90 - 0.97)
Zhang H/2017 | # 0.24[0.16 - 0.35) Zhang H/2017 —=! | 091[082-096)
Zhang WZ/2007 —= | 077[0.58-090) Zhang WZ/2007 — | 0977083~ 1.00)
ZhongZ/2014 | -wH 0.28[0.17 - 0.41] Zhong Z 12014 _T 0.95 [0.83 - 0.99]
Zhang ZY2007 | w 026020~ 032] Zhang ZY/2007 —s | 0941086098
Zhu MQ2016 0.36 [0.24 - 0.49] Zhu MQ/2016 —.} 0.91 [0.85 - 0.96]
Zou C$/2018 = | 07210620380 Zou CS2018 —-ll 0.89[0.75 - 0.97)
1
COMBINED 0.41[0.33 - 0.49] COMBINED O[ 0.95[0.93 - 0.96]
Q=222.64,df = 17.00,p= 0.00 || Qessas,ar=17.00.p= 000
12=92.36 [89.86 — 94.87] ! 12=70.81 [56.86 — 84.77]
o1 mn’s uf7“m”m1fn

B Studyld

i SENSITIVITY (95% C1) Studyld 1| seeciEciTy 9s% cn
i i
Chen WZ/2007 4|r 0.44[0.31 - 0.57) Chen WZ/2007 4[—- 1.00 [0.88 ~ 1.00]
ChengJL2014 | —=— 035[023-0.48] ChengJL2014 | —8—1 | 082(072-090)
DongD2019 | e | 044(034-053) Dong D/2019 —4 | 0mps-098
Hel2ol6 | # | 0.19[0.13 - 0.26] He L2016 1= | 098[094-099)
Hu HY/2010 in- 0.45[034 - 0.56] Hu HY/2010 —F | 09s(083-099)
Jiang B2006 | 033025 - 0.41] Jiang B/2006 # | 03308809
Jing WI2015 . 0.41[030-0.52] Jing WI2015 = | 096[0.89-0.99]
LongCr2012 | 028020 0.36] Long € /2012 s | 091[084-095)
Peng L/2006 L= 0.49 [0.38 - 0.60] Peng L2006 | —#— 0.86[0.71 - 0.95]
Wang BJ2010 | 023[0.17-0.29] Wang B1/2010 4 | 096[090-09)
Wang K2017 - 0.41[031-0.51] Wang K/2017 4% | 096[090-0.99]
Wang KX/2016 . 047038 - 0.56] Wang KX2016 4 | 0920087095
ZhangH2017 | - 027(0.18-037) Zhang H 2017 — | 0920084-097
Zhang WZ/2007 Lw— | 053[034-0.72) Zhang WZ/2007 JI—- 1.00 (0.88 - 1.00]
Zhong 22014 | 032020 - 0.45] Zhong Z.12014 —# | 0931080-098)
Zhang ZY/2007 | %) 027[021-0.33] Zhang ZY/2007 —= | 094[086-098]
Zhu MQ2016 1o | 046[033-059) ZhuMQ2016 | 091085-096]
Zou CS2018 | = | os1051-070) Zoucs201s | —a-L | 087072096
1
COMBINED 037(0.32-0.43] COMBINED o | o09091-095)
Q-107.66, df = 17.00,p = 0.00 | Q-4187,di-17.00.p- 000
128421 [77.81 - 90.61] ! 12 = 59.40 [38.34 - 80.45]
o1 07 o7 10
D Studyld | SENSITIVITY (95% CI) Studyld 1 SPECIFICITY (95% CI)
| i
1 1
1 1
| 1
Hu HY/2010 tu | ossor6-052) Hu HY/2010 — | ossro76-099)
i i
Jiang B2006 | —w- 0.73 0.6 - 0.80] Jiang B/2006 -+ | os7p0s1-09m
i i
PengL2006 | —4— 0.79(0.70 - 0.87) PengL2006 | —— | 081064092
i i
Zhang WZ/2007 —IL-— 0.83 [0.65 - 0.94] Zhang WZ/2007 —dln— 0.87 [0.69 - 0.96]
1 1
Zhu MQ2016 —ta— | ostpo2-09 Zhu MQI2016 | ossprs-oo
| i
Zoucsnois | —a— 0.77[0.68 - 085 Zou CS2018 —— | 089(0.75-097)
| i
| 1
1 1
1 1
COMBINED ¢ 079075 - 0.83] COMBINED ¢ 0.86[0.83 - 0.89]
| 1
| Q= 637,df=500,p= 027 | Q= 1.52,df=5.00,p= 091
i i
i 12=21.53 [0.00 - 86.97) i 12=0.00 [0.00 - 100.00]
T

o
&
B

2 RPEEBSEDZME. A: CEA; B: CA 19-9; C: CA242; D: CEA+CA 19-9+CA242. CEA: SR HTJE.

FJSEN, s+ SPEsjs PLR,jv NLRysjs DOR s
AUC ;5 S A BE95% AT A5 X 7] (C1) /£ 0.50(0.46,0.55),
0.93(0.90,0.95), 7.3(5.1,10.6), 0.53(0.49,0.58), 14(9,21),
0.73(0.68,0.76), 0.37(0.32,0.43), 0.93(0.91,0.95), 5.4(4.2,7.0),
0.67(0.62,0.73), 8(6,11), 0.82(0.78,0.85); 0.41(0.33,0.49),
0.95(0.93,0.96), 8.0(5.6,11.4), 0.62(0.55,0.71), 13(8,20),
0.87(0.83,0.89). BLAk, FATXF HLAN I A 40 1 W 22 45
FREAT T PR L. &5 R A 7E A Rl 4.

CA 19-9[0.37(0.32,0.43)]ISEN 4 ik T"CEA [0.50
(0.46,0.55)], CEA [0.73 (0.68,0.76)]fFJAUC . ./NFCA 19-9
[0.82 (0.78,0.85)]F1CA242 [0.87 (0.83,0.89)].
2.52 MBHEMIHKASEM: CEA+CA 19-9,
CEA+CA242. CA 19-9+CA242HICEA+CA 19-9+CA242
ISR SR EE A4l R WA SEAT LRSS, AR, 7ER
BT T, ARATPIAN B AR AR S IS R AR T 5
AN REAR S, TRE LA W TR, X TAUC .y, i
bR DA FIFRCE A LLAM I BN iRg br 4 11
ErIgitFE L.
2.6 Meta®l )25 I 48 547 Metalrl A FIEZH 7 #4552 0L
A FMELL. THIS.

XFTCEASMUGTIN, 18P A PP AL frh, B SR
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TR AT BERIECp = 0.02). T %FT-CA 19-9, HF 78K
PR S 5 1 T BRI (p = 0.03).

I FHE SR CA242 11 57 i P 1] BEKIR(p = 0.02).
2.7 A FEAwfr KEMmGRFE B4R, CEA. CA
19-9. CA242FICEA+CA 19-9+CA242[11P{E 5 5l
0.65+ 0.13. 0.79F10.27, $E/RAFTER K fmfi.

3 e
JigRa b E I AE 45 B g RS W, RJE MR, iz T
Je P A R S E A IR R LI 4G B
W PR AR EYIA CEA. CA 199, CA242%%:. CEAfE
N 28 B AR B, 15 R BAL B a2 W
o RS, CA 19-97E IR . FHIEE A2
VE N IR bR S8, R T4 B 12, (R R
UK. CA2428 =y WL T s . B, A B ek
EIHAEL H 2 W PR 3 m FCEAP, (&l F
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SD, FEIE, A5, MERPAIA G 2 %0r); 142 b
PRI TR . B AR5 (WN, o, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWAPR), d-(dextro, 7€), p-(para, X1),
n-butyl acetate (i % I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 €7 A %),
l-dopa (/cJiE % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (i), V (I
B, F (0N, p (£79), W (Bh), v (GEE), Q (M), £ (1
WsafE), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, °C), D (WA, Gy), A (RIS E, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIRE, mol/g), 7 (KJE),
b (%L, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; JER 15, lH /NS RAE,
ras, c-myc; JEF =Y, RS B4R, WP1655 M.

2.4 3t FBAx T RR A E B AL o R OG5
FrAE, GB3100-3102-93 F AN AL, TR “ o0 F R M
SO BRI AR S 437 5 &, 130 kDESCRM T 30000530
kDa (MKSRMAE, /NG IEMR, TMtr);, “RFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
R, AR R, R (NS EE). i
BERAE. — R-JEVIH, £ £ RTEHESIH, W37.6
T+12°C, 45.6% +24%, 56.4 d+0.5 d. 3.56+0.27 pg/
ml%43.56 ng/L+0.27 ng/L. BPfilkPa (mmHg), RBC%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH &L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7, NS He/LRR. 1| MEERN SCON T mol/LARER, 1
N ER M. 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
B0 emX6 cmX4 cm. TR —HER AL E &
ALK, Fln, MK aEa. BEE. RES.
JREH. MaEr. SEHg/L, %R EHHmg/L;
HERE. B ORFE . RER. COLET). AR
FR. RE[EEE. PHEERERS . =BiH . 89 85, 85, 3k
FEHA. FHPHAmmol/L; JHLL 2. FH4AW. L
R WUEF. 2. 8. PURIER. JREEJT. &, 4E4ER
A HEERE. 4R RBLL 4R EB2. 4R EB6. R
M pmol/L; SACF kA (B i) B EIRER . 7k,
. FRURMRER. 2. MR Hnmol/L; FEEZ . HE
TEE. RS LIRS . 484 RKB12Hpmol/L. fEiRk
FIRAA HEE . ke, HieAS . EER LS N ALTEHR
W, B, VR, 1s; 23%k, 2 min; 378, 3 h; 4K, 4 d; 5
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A, 5 wk; 6H, 6 mo; WEPE @, MEME &, BRI I BR AT
IU = 16.67 nkat, X} #{log, % 7luv, F1 7 Ht%, FHL, REHE
1X10° g55x107 gz ekl mg50.5 mg, hriih, &
EydUsimg, KEmesmm. E RS A H T I 571
SCRH B R AN Bid, AR RS mgh] 58 mg/d. 1F
—ANAA AT S NAEE 156 UL R, BlunAsag
H¥mg/kg/d, 1N 5 limg/(kged), HL7EHE RS & PN
Gu—. AR IRA R SEMX S, Fln, 2 mind 2
2 mins, 3 /N3 hs, 4 dA2&4 ds, 8 mg AN /&8 mgs. A
HICALS d; 155015 g5 10%4 /8 SN 40 g/L
1 95% B9 HE N 2950 mL/L 215 5% CO,M 50 mL/L
CO,; 1:1000'% FIREN AT gL FIRE,; HEESRE
B %36.8 pg/mg BN B R E A &2 Bl 336.8
ng/g; 10%% %8 N 5 9560 mmol/LEZ100 g/L7 %4 ;
45 ppm = 45X 107 B0 [ e i A5 (SR PR i 3 ) 7 il o/
min, @EH fg; AVFIEEEETETE, —/# </
kg” K.

2.5 At FAS FIFEAF S A (DA /NS (2)
FR RS REF, Q)RR A STNG; (4FF
AR REH TN, (5)E B A NS v;
(OFEAB YN En; (TR SCRMA RSP, £
Guit b b, T RUR I P I 8 £ AR HEE R IR
mean=®SD, “F% £+ br#EiR Imean £ SE. Giil &
Z W P<0.058°P<0.01(P>0.05 ). fi[F]— 2 5
H—EPH, W HP<0.0581°P<0.01; 55 =% H°P<0.05A!
'P<0.01%.

2.6 #F Ak W E AR MEGB/T 15835-1995¢ T Hikk
Y B RERRUE, VR DU R R R T8,
AR AR, SR DUBREREE . HPUis
A BINGE. g8 R BT Ra 207, 4n1000-
1500 kg. 3.5 mmol/L+0.5 mmol/L&5. W& {4 A fE
e T AN ARG % 9 16347 R 4R 600053 2 —
PRS2 2. AR — AN, R v —ha w2z, il
T AL A A R 2. 7E— B P I mean = SDN %
FERMARIAS 2, — M LASDII 1/3 K 52 (1 L, #11n3614.5
g1+420.8 g, SDIJ1/318—H Z v, “FIEEsh7E B AL
#, NS R3.6 kg+0.4 kg, [T ZRIMETFLEE L. X
118.4 cm=%0.27 cm, H:SD/3 = 0.09 cm, iA/NEUE S 552
BL, TS5 H s S BN SIS B 240, B U B LS
HIBCT R TR, B sr. REB /NS4, KT
SIUEE, Gnid 16 S5 TS, W RT—Ar g wr W, e
i 07 ) HSZ JE A R0 . PR R AT 1R GEk, A
R IRTERR, 111123.48, 5 AL/ INEUS, W F%23, AN
[1%23.48—>23.5—>24. 4 H R &M 7P RIEIE, H
E X br#EGB/T 7408-94-H5, W119854F4 H 12 H Al 51k
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(HRENBIRT ) RIS

1985-04-12; 19854F4 H 51£1985-04; M19854F4 H 12 H23
52073 S0FPEE 45198546 1 25 H 100304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; M 19854E4 /] 12 H 2
£ 198546 7 15H 115 1F1985-04-12/06-16, _F /18I E 1
08:00, 44 E51E16:30. 7170 H A Roh HoR 4 4>
BERE: 73 BF<100, H -8B 10143 £E<1000,
B BN S UL, RHE. ANESCRT S BT A
H7, BE3ALIA) X /AR hi A £ T BE BS, 411486 800.47565.
TERI PR T A AT

2.7 A7 S A5 R E AR EGB/T 15834-19954% 155 5
FE LR, AT SO )5 B R FH R (] A $ie7e1a)
RS ISR “-7 SRk, FEBIRDGE ] [ 05 5T,
MIEFI A SR BTRAREeT . Shscdengia S pUEf
B 7B S 1A ] SO E 5 50 TF, 255 SOk /R 2 TR —
HHIZ 50T, RoR% T b 555 S, WA)'s. 125,
WS, 5. B ABLSWE—F BEAHT—
1T MRRER IR BT S, W45 45 1Rl
=, ANEAT AT Z R, bR fF 5005 5 —A4%, b
TGRS, T, B)SEE; BTSRRI SR
FF R —ANESCTFR TR, AN RIS, WIs-FU. 43
TR TR RI— LIS HRME, PIMERIHANG, =
LFRIRRARSE, WA R AE.

3 FREXPIIEIN

3.1 A% fa] B U0 Hh S BRSO R E N2, S BT
AR, AEURTR ARSI L, ARHEE A, —#520
AN G BT B CRMER” SRR E .
3.2 AR W ICVEE I35 4 B 4% R PR = 2 2 B g 22
7142(ICMIJE, International Committee ofMedical Journal
Editors){E#& A braEpAT, FARMRE)y: (D)X BFFTIY
PR L AN € R E 7 RS SN TS il i G i S N
iR ()R SCE, Fo0F SO ) B AR A A AT VT
PEAB T (3)He 2 0T HE#5 R AR S i 5 —Fe. AR L
TR a1, 203, X0 9E TAEA ook i FH Al AT N
B ARE E L IR T RO NS, 2 AR I i
KRR T, W, WFE 54 2 (87 g (RSO
SERPATH). (AL NHRE) ZRIrE
FEHNEHEEB O CEN TR, AR EILFEE—E
H AL EEE A

3.3 B4x AR G5 RALRI AR, 2515 5 A T
B h, A% a0 sKAB R, ST, AR R 2 e s BE 0
2 B AE KB T 067000

3.4 F—AFH WA B KIER, 19944E bR
RE L, PRI, 2 T A0 2R Goys i (1) BRI A
3.5 AEH kA A BRI DR NN 4 % 1 SR
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(BFRENBRTE) RISISE

PEDTER I 355, LIRS RN PETNGE . RIS,
=LRET . U R A B R RS
Bira. k&0 WD M. FEREFHIERER
FS&; W9 BT F B0 22 40 A L b S5 I R L HE 4y
BT eHBRT . =2 K TN 48 58 1 A 18 305 A B R
N\ PERRAR B ZF k22 56 k.

3.6 AeF oA kg B A RR Y HE 4 T B
H, No. 30224801.

3.7 @ RAR A Mt AR SE, Hd%, 330006, V1
FaE BT RAER 1S, MEK¥HE BRI
B, LR 501 R 5 H TS0 % . huang9815@yahoo.com
Hi1ii: 0351-4078656

fEH: 0351-4086337

3.8 o AET A5 TR AR LT 104 B A AT
3507 MEAREE . B, ik S8R0, 5
o ] B e SR 7 () B A SR AR AR, ) S BH AT 5 BT
FLRBIITICR. i A E s R0 5, NAE
WAV, GIUWE . B SR RE,; fFA
AT, WHRTEEAT 4 SHADGT R, HHis RS A AR B T 700
FIEFEFAT SHRER IEEREN LA S5 FA I BRI,
HEZH VTR BRRAE, Wi Aot GO JR 2, ) B LI R SR
PR Wb, Wik 21, B 2/ DIkl v, A
2 /DA DA HE AN B ST AR Og A5 A AT S5 SR BIA H
AR, AR R EEE, A28 R, BN EAR
PR, BUAZLECST, WHERRALEAR, B s8R & A RSk
AR, A A R EAS X RIS 2 B VA
BB YUMEMEZE S PIE RS AN 2 R I0E). 45
WA SO GE HERTC RIS S A .

3.9 ESARME R 25 FEREANIG RIS E B S i
AAHE 0 515 | MBI (1.1 ARl 1.2 i), 2 45
300 4 Z2E R, P —RATIE S, FTEUEE
PRy 220AR R 5 23 1A B2 1E SC. IESCN PS5 I HEF (1),
(2), (3), AT IZ K MRk,

0515

RALFE 1A T H R ANZAT 5T -5 HARAR DA T OE &,
1 APRHF 792

LB T A, (RS LE ARG S50 I T 9T R 8 B 1%
SEHG. X T VE AL VR, DART AR RIS 075
FA 225 SCHRRIAT, A 20 SCHR B0 37 0 o 0 D7 v 1

CISURNE LY b P ICT

2451

S 4k TN A BRI R AN S R, AR h B B
Gt its.

3 e
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BRI BH, A RO BT A I 4 SRR AR R I AN 2 EE AL
R, AR R SR B R SR BRI, R
AR TR, A 2% EE QRS R, ik
AN R ESCRP AT AR LR I A 2. RN — Y NA
Fk, RWAER Fnid 46 5 BLE R U, Rk —
B =R A 2, A8 1IR30 L 7 B
A BN B R, DU 2 S i B
fii, B I B R AE IE S B s e L R — A
FEARMEAE. ROl &5E, 5—H—ME
fil oy AR, : B Z4E0E B RIRIT TR R EAR L.
A: ooy Broceey Coooeey Drooeey Erooeeg Froeee; Greee, @gﬁ@
Ai%e. O. B, O. A. AJRFMHEARAERTTS.
Gt af 2 1 P<0.058K°P<0.01(P>0.054NE). tnfH
— X B —EPME, WHP<0.0551P<0.01; F3EN
°P<0.05F1'P<0.01. P{E J& i WA T Rk 56 o 2 LA,
WIP<0.01, ¢ = 4.56 vsXt RIS, JEAERIA NI KN
KRBT H A ECT, LRI E AR5 R ER A
7, BAALE. NS £ PRI <
7 R IECRM, -7 R R KDL, A 6e
ML, F RS REZVSIEXHHFER. RERHE
J& & Ht/min, ¢/(mol/L), p/kPa, V/mL, t/°C &ik.
EWEINE S, HHETHE G & S2% SCikaT, 765%.

4 ZZEHR

ARTRF T gt i) (3 s 7, B RASCH B
it R Bz A A 5 HE . BRAB X B N RAT IR B
RFRIIAH AT T8 SCLE T 78 40 I e Bk, FFESCN 51 H
AbAT b AN HE SR I AR, SO g EE 4, W
1E “PangZ” W4 FAFEMAILS, #5IE XTI X
SCHER ISR, W 1Z0 R A R A eSS,
T R eveeee ) SN N e eee; PCRITVABIURK
PERT. SCHR P51 IESCRUR I, 5 IE SCRS %
FIHE, ARSI 7k W SCHR™. BT 5| 23 SR 2 LA
IT2-34SCIE, PubMed, (' EFRHE#® CGeiHEHT])
A SRz O AT H A SR AR BT
T, 8 H R 5] S U R AR % U0 OGN A
T R k. AT 5 ks O 7, (EE G
AR, SCE, T4, 4, 4, i 0L-1E1, PMIDAIDOI
Gn's; BEESI O 9, (BG4, 14, &
R, R, R, Rk, 4, 2 U- 1k T

4 FREEEREEK

4.1 AL SCE AN E R0, TR, AT
1083 N L, N5 AR, —EL

4.2 & RE A DOEDFE I EERUE N Se4a itk
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(HRENBIRT ) RIS

5 FREIFETVER!

5.1 JRBEIARE AKX LB 556, I https://www.
wijgnet.com/bpg/gerinfo/224

5.2 AR BAEM K L 45, I https://www.
wijgnet.com/bpg/gerinfo/225

53 R FERBEKKX LW 556, I https://www.
wijgnet.com/bpg/gerinfo/227

5.4 W RAF B AEH R LB 24541, I https://www.
wjgnet.com/bpg/gerinfo/228

5.5 IR BAER R F0) 254, W https:/ www.wignet.
com/bpg/gerinfo/229

5.6 kit B K L6 2441, W https:/www.
wignet.com/bpg/gerinfo/230

5.7 BFR B B AEM X S 244, W, https:/www.
wijgnet.com/bpg/gerinfo/231
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