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Abstract

Circular RNAs (circRNAs) are a large class of non-coding
RNAs with single-strand covalently closed loops, formed
by reverse splicing, which widely exist in many cell
lines and diverse species. Some circRNAs have highly
evolutionarily conserved sequences, or tissue-specific
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or cell-specific expression patterns, and many circRNAs
are extremely stable. In the past decades, accumulating
evidence has indicated that circRNAs participate in the
mechanisms associated with the development of many
kinds of tumors, exert important biological functions by
acting as microRNA or protein ‘sponges’, transcriptional
regulatory factors, and protein translation templates,
and play key roles in the occurrence and development of
gastric cancer. This review comprehensively summarizes
the biogenesis, characteristics, and biological functions of
circRNAs, and the molecular mechanisms underlying the
role of circRNAs in the carcinogenesis and progression of
gastric cancer.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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FHER: FIKRNA; mictoRNAZ4R; RNAZ ARG §&:
LW AR E Y

=

BDIRE: circRNAAE A 2 F A= ALH] T A8 2 B ok K 09
KEEPA, R FHF S TR R FlE 5 5T BRI
A L2E T circRNAR S B R 69 & 4 Fo it B B LT 5 J%
TR Wi Fo s 7 B9 TR,

ITERSKIR: AV, 1257 Z, SBIER. circRNARIOS R R ERENENHIR
bRgvHRE. HFEENBITE 2023; 31(3): 85-91
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055

B (gastric cancer, GO AFEAEFH DAL T 15 VUK
DA, 4k B AT T E AL B AL A 2 —. IR
RNA(circular RNA, circRNA)TE 5 H]H A 52 B % 53,
FEAKIE = RN [R] B A 22 20 B A mR N A BY H2 5%
BN LEIRER =P, BJS, BT T A A
AW e i Y SRR V2 AE A, circRNA)
WL e AW 78, ¥ 2 HHE S CFfeircRNATE B
KA R FEHIVER. #EikiE, 2 FicireRNATE B w4 215k
A F S RIS, R B A KeireRNATEAEYIFR
BV EEE SR S R Oy B R B2 W, B A
B RCETT HRAEET T AT Be b, FAT BRI R R L.

1 circRNAEAR

1.1 circRNA#) & 4 Fo £ %) CircRNATEA—Fhih/ 5
37t AN P A MR G A I E R AR N A(non-coding
RNA, ncRNA), FH—FHRA S [l By (1) HE 5 35 207 4.
B By R R, RURRS SRR A 5 B3
BYRESZ AR LA R, (A BYRAA AL BR a4 N
EFIRHRT I UCER:, TR AP, H
B2 R SRAR Bl A FH B 4 1 368 FH 470 1) 77 S R A X5
Fil, ¥5m)— e REFE A S 1A BY 4 AT 9D circ RN AT
FAAER X R B cireRNA S R BI R 18 BTtk ak
Bt BT A R B BY AT . Bofkcire RN AZ ) SIE T7
W

1.2 circRNAS A& T s Aus] BEAE A HROE b 1
circRNA 4R T BEFE AL (BRI F L —
AR T B35 55— A ME I S e A R AR B
BT BRI, FEINE TR IR MY
FicireRNA; (2) [ 7] 2 FP A IREN L &6 RIa HEE
TUFI AN, WATuoofF, B EANFIBRIE RS, fif
UL RS BB R R, MR
i, HESHIRE SR T licircRNA; (3)RNAZE 4 & [
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(RNA binding proteins, RBPs)4X 5 I3 4L: P71 HHRBPs
IR 455 P F B 4 G 4 B RN &7, 5l
TR AT 5 RN ST RAE BAE R WA R, SR
HREEA[A](2); (ORNARTAR B &% t(RNABIHE N DI
A 4K(RNA splicing endonuclease complex, TSEN)iH |
bulge-helix-bulge(BHB)/7 71, FFUIBRRNARTATIH T,
AR R RNAFIRN AN 2 FcircRNA. ZR1T0 H Al
circRNA A R AR A B, AHOGUESR A 7857,
RS H IR AR

2 circRNA ZRHINEEABSBREAE LR EINXR
circRNARIANA] 1 £t i 5 LD Re (1), s 15 9 K AR
FFERE. 7EIL, FRATHE T cireRNA EZRIME RN, IF
TR E T S BRI R A,

2.1 circRNA#E AmicroRNA(MiRNA) T “#% " %
v F R A AR B miIRNATEN 5 —KIEJAGRNA, 7EHH
PWEAKF B3 SRR ER IR, HAES BRr gt
XM, circRNAEA 24 miRNA XN 76 (microRNA
response elements, MER)"?, A {F 4437458 LK N IR 5%
£*RNA(competing endogenous RNA, ceRNA) 51N A
miRNAW P25 &, FT B 8 10 S0 B D se i T e
B 5miRNAR TS A, RTmiIRNAREAE, BFK
miRNAXf mRNAK] 3 Ui dEFH R X ¥E ) 25 G 1 RE T, 5%
M R IFmIRNAZ 15 Sl BB B i
HETE . (22 FEAS SR v B,

REAE — LR 55 A UE B T circ RNATE B H 1)
miRNAWEZME . CIRS-7/CDR 1as/E 55—tk g ol 1F
ImiRNAESR TS B2 H i circRNA. PanZ A
B S 7T R B FIESE, CIRS-7/CDR lasfid # ik Al imid
PTEN/PI3K/AK T/E 5l B 45 HimiR-7155 T (1 #1E AF FH,
HUW N ZcireRNAK) FH RIESAMIEE . T2
TNM A ARG AR 2. 7F Yang fWang 25 A faF 721,
circHIPK3 MicireSMADAY) T B i il 23R8, 73
JBiFmiR-637/AK T14#. miR-1276/WNT/ B -cateninffi{it
HE H 40 0 2E K AR, hsa cire 0081143 414
TEVR RIEIFARVER, TR miR-646, it — EmiR-
6464 s 2H At J A KO PE 2R T 6(cy clin-dependent
kinase 6, CDKO)FH ELAEFH, DAl T REAE B i it g i 2
RAE R /ER. circCOL1A2iE 1T FHFEmiR-1286
SRR 25 57 R A B 10(ubiquitin-specific protease 10,
USP10), 32 1 15 5 52 il s DAL C2 0 5 e 4 PR DD A%
FUZ 2 BN, cire 00635261 B AmiR-449af1 71
R, A]E I T miR-449a/SHM T2, 158 5 T8 40 %o
i (cisplatin, CDDP)FIR 251", B ey T semsde fit
T .
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1 circRNABYZRR. DEREAEREBEINEE. (A)NE TcircRNA: 24— LS DN & TAEARZ IR B SO LB T a5 PR
TEAS, MITIP=A2N & FeireRNAPY, (B)YYNE F-cireRNA: {EAIIERZE bRt i e 2 AN NE TR, (C)INE - TeircRNA: 24NE T
cireRNATREIE N & F- I FERIERL: (D)RINAN & FcircRNA: FHRNAFTASHESEAY, (E)R eadthrough circRNA: FhE572% 11
SMfASEIRI =, B ek FARAR R RIS NE T (BB S circRNA: &A= T YLk Gand A, G1&35k E i s Ry Ng - (1)
miRNAJEA: SN miR NA RS & 5200 NG5 SEs; Q)EH IR 58 A G IIRE NG, 3) IR A Bid 5u1
M/ & I h &, TRTTRNASE AT LG, EFL o FIRIRIRNAOFRGE, ()& AT VR R BRER Sy A5 (5)BIF
TR P RRARE IR 2 IR LA B IDRE. Inton: N T+ Exon: YNE T+ mRINA: (SHEZZER; Pre—mRNA: (SR HER R
1K RBPs: MR B85 1 ; Pre—tRNA: BB IERAIIA; ciRNA: INEFEINRAZIHZAR; EcireRNA: YNEFIRRIE IR, ElcireRNA:
INEAF~INE TIRRAZIZIR; (RNA: FEEMAEL; aicRNA: SRS & T IORAZIIZER; rt—circRNA: ReadthroughPRAZIEAZEL;
f—circRNA: BEATRREZRZER; miRNA: {7 MEFERZAR; Ul snRNP: UK/ IMERIRZ & Pol 11: RNARAHEFIL.

22 circRNAS &G R ZAER £ B B ey hse B S H EAE AR T HUuRA S 1304 = B A(inhibin
—LcirceRNALLE Al “WE4n 7 « AT FECZER) subunit beta A, INHBAYEJEKImRNA FIF2E 1, WG E1L
B, AT S S IE M, w20 R 4 A R R AT A KA F-P(transforming growth factor-B, TGF-B)ig {21455

2, SRR i A
PereiralAIRA2" 341 T 54 circe RN A FEE IR BPAL S ubFEE, alfEgniEiz b E R cireRNAF LSS

m, e, IGF2BP2HIMOVIORERS SX AT AT SEERERIARIREE, @ SUMZN/AMZHEZE A (small
circRNAZE &5 IE41, LIN2SAFILIN28BTE 11/ circRNAH nuclear ribonucleic protein, snRNP)E\ 2 5% % 11&E (455,
YRS GA A, JFHAE—DiMeta M T o 5 BsE ATTRNAZR G [T (RNA-pol I RNA polymerase 11, Pol II)
K2 H =T P, Ybox4E AR 1-1(Y-box binding  FVEHE, TERESRAKE i S R 25, Ding®ff 787"k
protein 1, YBX1)tH @& —Fr] ScireRNAHAHEHAIRBP, 3, VIEANURFE &4V HEBPTF. RBBP4EUSNF2LH] i
circFAT1RE 4% 5 H 25 G b i (I B W B A i) k. SRR T, FHIAiiT AR 28, A INURFE &)
AR, YangZ NPIE Bcirc-HuRYE B ZIRRIA T  higdl 7 B sk, i T41MZficirc. DONSON
W, XM KA B A A, RN WHENURFEGARESOXAE 31 I8 8 s i
HIHIER. B0 HLHE &I, circ-HuRAT 5CCHC  #0] B R A K.

RUBEFERZ IR 45 A 8 A (CCHC-type zine finger nucleic acid circRN AL A VE N F i 7 B3ROk Y8 5 il e N 5)) /1
binding protein, CNBP)#H ELAEF, MIHICNBP S AHLE 2%, #ll, circ CEAPYHEH A4/ F 5801 2L K pS3
R(human antigen R, HuR)JA 27454, SEMHuR N, A4 & A 2 1 1 (cyclin-dependent kinase 1,
AL B 3k FE AR . HeAh, A 55 FHuR cireTHBST  CDKI)Z[AIH AR, (HCDKIA 5 1pS3-F-Ser3 1547
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AR RRAG DR T 5 A, 5 BpS3 TG R I, A 15
NI G2 NS S IO T, T52&cire CEARLHZ¥) 510
T ENECA N T Re 3G N B R A0 R R T2, SN
AR, JERATT 2RI A
2.3 circRNAE A #FEMRIA Y B BA A RE T,
cireRNAH T — A B A A g 71 ncRNAP.
SRR TR, S ARG T(AUG). U SEAE
(open reading frame, ORF). m6A A I B4R N A7 1
(m6A internal ribosome entry site, MIRES) 1P A% HE {4 13E
A i (internal ribosome entry site, IRES) " fjcircRNA ]
PLIB LR AY 1 (rolling circle amplification, RCA )X )%
BRI R AT G AR 1) 22 IR BB 1 L& A A )
IR, B, QUM R FE IR T —Fi A guiLSpike
A ARG SR (RBD)Hcire RNAZE 1, AT LA 25 560 4
PO EE (1 e

H AicircRN AR IR D) REAE B 96 HH BAH SR 5T e/,
Horr, cireMAPKIHRGE 7] mhdsf 2449 S EMAPK1-
109aa, %8 HIET w4 PEL4E G MEK I SSMAPK 1)
mR Ak, MITTHIEIMAPK I B K R 5 A s, 1)
55 5 T A0 L M B A2 22 (1 /0. #E A Fecire GSPTIL)
AT, HuZs APVR I iZcireRN AT HIRESIKZ) g —
ANIHREVEZ K, FXNGSPT1-238aa, HAEAAANAT ] B i
YHARAIIEEE . TR ZE. A TEIESEGSPT1-238aafk
5Vimentin/Beclinl/14-3-38 &k 454, @I PI3BK/AKT/
mTORSE 5B H A B F v, HUCIZE AR

WA AP B2, NA BTN 20 g 8 A R
YERMIcireRNA. ST, 2 H ANk, RAHdEEH R
HRIPEThEE, HiMicireRNAIRIERE IIAAE S L. B
FEAAM, X AERE AT AR RN T NG
RNA[E—ORFHIGHAR N B k5 Bk, #6k, B
(AR R 28 1ok [R) i [R)— o B R 2R, 1B E H Al e
ISR LU, S & 2, cireRNARHED)REIX — 1
VR 8 AR YE SRR K SR, A Rt — P B AT 7T

3 creRNAZZIRAN YIS T NS R A A EPAWER
B R AR RV e 2 AT T, AR AR BB
AR IR B 5, AL T HAEYET . A K
AR, circRNATE B2 b m R Rk, 3
FILAKV 5 B B s A=) AT N B VIR R, TERS
M) 15 e A Je 7 T R A AR .

3.1 EEme A IMA AT Mg, A%, AT B
KRV ZAEH LR KA 75 R B circeRNAR A
510 £ ) B T A M B A . SR TSR DL B,
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dependent kinase 2, CDK2)fIp21£5 & =JcE &Y
circFOX03-p21-CDK2, % =705 & BH W40 i 4 11 5
HE(cyclinE)/CDK2E ST AL, IR 1 Brp2 10 2 A
JAE F A(cyclinA)Y/CDK2E AW 0, A5 4 A J& 39
TEGUE A, 40 sg it 76 B, XieZ APk
hsa_circ_000647011 i #3257 I 3 175 5 40 i & $H1 BEL
TN S, k] B 4n M 858 . SR AS J1 LA
BH I B R AE R . A 4N, Wang™ A Mcire SKA3TT g
B IdmiR-5200/CDC42%#1 2 515 B s A g hE . 48
JRERE . BVEIER. T, 1228, T I, XusE
B PNRIE B cireST3GALGHEIT HFEFOXP2 A 5 1) 3%
S IMET, TIME TA: 28 i 1 E B PI3K/A kY
mTORIEENA R, cireST3IGALG AT fE 175 540 i 4 - Al
EL L= R C R FA

3.2 AY B R esk e BRI IR I — R
ST T SRR MR AR B A AT T Y, e
TR 3o L g R RN M AR R R 5 5 4
BET, IR B I R L. Tang! fRIR 7T
WA, circ_00001907EHHI| B TR A M50 . IR 2%
IR, I8 IE T miR-382-5P/ZnRE34#{/¢ i Erastinfllrasik
PSS Y (ras selective lethal 3, RSL3)i% SHI#AE
TR BEL B R A . L™ & Blcire 0008035 11/
FEmiR-599 K HHEIE KIETF4A 1/ 42 25 ARRT I 99 g ot i
Sk, ATTINEIZNERIET, S80E AR B iR,

3.3 ®of LA R A bR A TR B4 4k (epithelial-
mesenchymal transformation, EMT)B[J 5 [ 7 =K
S 6 80 B VBT B2, A R iR 2R B TR T
FRIRER B GH M I R, R R R e ) LR AR, R
KEHRAMRI R, ERZHEMTIERES, b A
55 B (1 (B-cad) & SLIE/D, A4S 85 8 11 (N-cad)
VimentinfIEMT-TF A 125 (1) ik K Pz i g g™, —
TUE e ) R Y ARSI ZR B, cire PTPN22 ] il 5
miRNA e 55 4L ) R L FEMTIE AR, M52
Wi 5 g ML R B ¥ £E 5 — BRI FEHP, hsa_cire_0005230
[ B 3 I Y 4 A B2 M miR-1299/RHO T 1 %, 345
EMTI& 25200 5 98 (1A= 42417 ™

3.4 AR TE BRI R, A i e] LA
ZM R L AR ) B R, e, I A R AR KR T
(vascular endothelial growth factor, VEGF)#i\ A& —Fh
2 SRR L TR 01, 5 SN A R 4T 5, A
HEMR TR, MR R B R PR, 518
S HBE TS SIS, Lo NYPERT Ficirc-RanGAPI
IR R I HAE ImiR-877-3piliE4s, FIMVEGFRIZ#
ik, T B R E i AL RS AR 28, 534k, HuR/EVEGF
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IR ™, cireSHKBP A FiFHuRAE 3
VEGFIIEIE™. circ 000709911k 7E 8 H g b N iff,
HPURThRE T e BT A $ miR-425-3p/GN G741l 1.
B A BRI T B AU A5 B e B T AT . DuEY
& R ILEBY# £ (Epstein-Barr virus, EBV)4ifid[fJcircRNA,
ebv-circLMP2A, {EIHTTEBVAE B FE(EBV associated
gastric carcinoma, EBVaGC)) it IfiL & A i 2 44 75 11,
F AT HENEBVaGCH A IME 1R T #E AL

3.5 A B R Ao 0 2R B B ETR AR AT X S et
RAFREE W @A, MR A KA R T R E
SRUR, (R g 200 B P AE — e AR BE B3 nBR A S 2
(hypoxia inducible factor-1 o, HIF-1a) R, (kiR 2H
G A A K, SR RS RIS S
ST SR (N G EN R 3. —circRNA T A IR H
Y PR MO AR 1O BE 70, B A KeireRNAR) R H]
eS| B e 0 A O B AL L0 . Zhou% Nt
FeHEH, circ_ 0006089 1] FEIH L 4R /b miR-3PYE 5% 5 Je 41
MObE A e SR AR K L. cite DNMT Ui
RIL—FhF T IR 677 IficireRNA, Li%s 2 H 0 7 &
HleircDNMT1R] e i 2k Ji i 142 oW I e 1) T 22 07
HiRE, I Hcire DNMTI I RIAARTH T miR-576-3PX1 H
TIRESRI. AR =4 HIF-10 R IE M3 HIE A L
X ] T A S LR A R LL T, SR 1 e il e
AR IR A 85

4 cireRNAYEN S EIB ISR EY

—LcircRNA W] DL E A AE T AR T, HAFREAC
=, ARG AR E YERE E M, IR AR TE R AR
VbR EW,

Roy%s NP NI circ RN A TR 7] LA 2R 51
L E e B, JFRYE B AR S B S AR A 2 i
circRNA Rk il D ix — 2551, A EA LA IR =
e, FEARA AT RELIRTATEER. Reis-das-Merces™ RIS
FcircRNA(hsa circ 0000211, hsa circ 0000284, hsa
circ_0000524. hsa circ 0001136FThsa circ_0004771)7E
B ik % B, H, A3FlcircRNAK)
qPCRFEIGLE L UM ML P AP S B O FE A AT,
R, X Ecire RN AVE IR ZRIEHU N B i LS 2242
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By 1 H R ITOR, PIIGIX 7 B Al E R I v E
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AN12045 5 Jee: JB & WIBREA, DS cirePTPN223 147K
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FEPE84%) EARTER AR (80%)  BH A THII{E (84%) A1
A TR (76%) /7 TH, circPTPN2245) e Tl R b 1
CEAFICA199.

5 EpRlEEE

4R, circRNABG N — KR E E R
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1 A R S v R DGR L, X 64 AR N B e
Wi\ TS ARG L R T IO TH ) B A B
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] AT 70 [ BN L 4 5 R T B A T3 cireRN A,
SRV T R P cire RN A 252 B FEC S CDPY.,
SRIM, KT XAE— NSRRI AU, HaTeEa
circRNA /R tHAE Z AU R S e & AL, A B
F B R AR LR LB P08 A Bk K 75 L T, SX T HES))
Aok BRESWT . TS MR AE A 2 bR A DL SR T HE R
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Abstract

Chronic pancreatitis (CP) is a persistent and progressive

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

pancreatic inflammatory disease. Malnutrition is a common
clinical manifestation in CP patients, which is mainly caused
by pancreatic exocrine insufficiency but may also be related
to pancreatic endocrine insufficiency and changes of living
habit. At present, there is still a lack of gold standard for the
diagnosis of malnutrition in patients with CP. Clinicians
should comprehensively evaluate such patients through
anthropometric parameters, test parameters, imaging
diagnosis, pancreatic exocrine function detection, efc., detect
malnutrition early, and take timely intervention measures,
including improving diet and living habits, enteral/
parenteral nutrition, pancreatic enzyme replacement
therapy, acid suppressant adjuvant therapy, regulating
intestinal flora, and administration of Chinese medicine.
And endoscopic and surgical treatment should be used
when necessary.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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T2 M IEAE £ (chronic pancreatitis, CP)& —#F4F4:,
J b 0 MR K M TR R, B IR R B CP & R LAY
&R EI, 2R HEMIN S B R A AL, 5T
RS MR kAR A, AFET A E AL BAT
e 2 CPEH BT B9 b eArok, 6 R E A 538
AR FAI BB AH. FIEFLB. BRI
2 BL Ty BRI 5 T B AT 4R 6 AE, TR ILCP &
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214 IR 78 (chronic pancreatitis, CP)J&—FhF4L. ik
P ) JER R A RE VR, S B IR S B IR L AOE
AURIRIE  BERREAT A A1k, 51 LR AR A D 3 dh A1/ B
W WA D ReRE RS, Horb g AN R BN LI I PR
LI, F 2 RN 53U DI BEAN 42 (pancreatic exocrine
insufficiency, PET)5|2!", th Al G855 AR 4 /i T BEAS
A 1SR O, B R R R A B i 4
AR, HIGREIZHE, Br 7ol g, EK. fAE
PR AR, P E AR W AR AR P IR DTS, DL SR
SR ABRR HIE TR F O EFRARMEA K
WHAIT 0, PR BEA R RS SRR IR R
MR B ACHFRAR, S IE FRA RAHK I AREFLC L&
AR RS, B CPREE S TR R AR R R SOE FRA R
PIVEfG . 2IR%E T HZHR M.

1 CPEEERARNARRR
CPEFEFRARFEAILNRIAH A ES. KL A5
FR N 2, FATAT LRI Ar B R, BB AR A £ T
BERRRS LB A3 S A5 R R s .

1.1 BB A & 2 #E 15 2% CPJe—Fh R FEMEB, v S35
JRSIL TR R AN T 30 ) S A R B AT, RIS R A5 AT
S/ I 4T L 3 0 P SRR RN R 403 [ B R A 2R,
I G EUERR AN 3 WA PN 50 b T e 5245, oAb ilh T
BEAS A& RIA MR/ SWAAS 2, IX 7T RE-5 R S i 25 Rk mk
473, WRE & R 10 T B B IS ANFIAE, EEAE BO
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IH5; R, B E+ IR RS RS E L.
AE A AN JEE B2 T R A R 1 Y A A UL, 38 R B 1
WA R LGB R Bk AL S s B, F 2 E 3 ]
NEWIE FENE & &>T7 g/24 h), BIaNilG . HiflaHE» a2
P TR BERS, 2 S B4R R R WA
D. ERIKIIMRISRD. 85 B W32 4 v] 380 B TR
WA RAGE A R B 120D, e -5 8UE#E 7Y
JRIRISCAS R EAb, Wl PRI 55 IR 98 O R 2], Fetfi B 4
PR BR300 S50 9 2 = - CPRSURE FR s A R ()
ML, AH DA 70 F H oot L Th e B i ] 5 35018 v M 25
W ThRERERSY. B T IR R R R A
TP AN [ DR BB A R C P A 3 TR B S A T e, i
JERH A 53 WA TH RE SZ A5 I HE BN B, Gt MUk — R 50
K, XK P AR, [z, BRI R DA
JRE R A T H P BN B R AN L

1.2 AEJ AR EAH 0 CPIERFAEREN. K
12, ORI ARG AR, TR 22 AR O S
HILIEIRE, ATk D S N A A B 55 R R 35 ]
SIEERAR. YN ZACPEAMEEERHNER, R
b BB IR )5, AESE N AP S22 FL(— R Tk
R IIRIE70) & B, W2 ACPIY R HRTH47.3%01 B
WA, T 71.4%[0) 585 ¥ 2 Wi i p B2, [RIRE, H
A — T 7RI, AATTEICP IR A5 44.9% 5 7E WA,
74.6% [ £ S AT IR B BhAh, KRR
W, W CPIAfE R D 28, JE4 hsde s gk ™2, it
FHATCP B IR A 1% B 4 W SR P i s, e £
FHAR S FAB AR IR R, R RS B VAT A5 0o B [
o AR

2 CPREEFNRIVIZH

H b, V3= CPEFEETRA R &briE, CPEET)
B IRRBUVTAL NS 4 NI &S5, eS8 %
B2, RSN 3 i Dy e Al 45 7 TH.

2.1 ARSE AR E A E R % (body mass index, BMI)/&
PR PP E FRIRAS I H I F86R, A SCikTE 6 mo /4
R E A LR E A R BRI AR AR EN. A E
FIBMI B 2% 18 2 38 PR ADIRAS, H %
FULA 5T ) T B, AR B AR 1A 75 1E 3 S A HL A 2
8T, I RES 2 BB AN, ISR, FEEE TR
AN B R AT R AT AR A AE AR B B0 TR Y TRl P B A
ERE DL, PR AR AR HORVFASCP Y E TR IR
BRI B TBMISh, =Sk #E. K. 18
JIHIIN 5 A0 A= L BHAT 7 A T AN [F I PR AR 100 T 1Y
B IRV, RIMX LS HR B EANCPEFEE A RK
PGS HOH TR E 8.
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22 IS B ORI BUR B TR B B E TR
R, AR A EER—F R ERE D, R .
Ki % s JahE A 0 4% A AE A 08 21 K
FEREAR, I B AR E 77 AR R SEbs &, Y2 ImR
W T B2 A A IR FR PR AE A TTAL CP & E TR
febr, iEiREE4EZE RA. DL E. KL mig&a".
HYE A, VIR AR AP AR
MIC R MR RIS, SRIM, B T AR AN, BTE b
I FEARAE IR R S B b FEAN T2 BRI, R AR Dy v Al
CPEH M E FRRUTG EFARIAAEA 2.

2.3 MR F SR TR BEARAEVIAL B AR5 J7 TH
R 2, AR REX S ARGk TR R
(computed tomography, CT) #3:4k(magnetic resonance
imaging, MRI)%. HAICTARIMRIA] LA R R R 43
A, AT XSG 7 23 0E BV LT T7 3%, FHOCHE
FOIAHN, MRIAAR G B 42300 AR AN ELC THE AL k.
MR AT 7 Th AR o 22 s B ik, HC R R Dl A I
DT BE-S5 WL X5 7 AHAR, I i sh sz, 25 55
L SRR, A, E MRS A I C T
(AL, PR B 22 e R C TR T VAL, T AEUT ) — Thiht
FURHEH, CPEFEFEAR AT HI/DWIE | R
I ()P B B S, N CTTRT I LR 2 4 AT VT
LB B F RS AR B ENCPREEEFRAR
IR AS e 78 40 IS PR TESE, B AT HIG RS H IR R
BB

2.4 WRARSH Sy fa i JRIRSN U D RERS N 2 N B
ARG AN (A 00, B 00 2 Ao U JBR i o1 7 WA T e
P4 briE, FBURRE . FER I 90 %, HIL AR
By BT R, IR D, BRI s
FEEMRWIAI . (M S (1 i§-1(fecal elastase, FE-1)
WE . 13C-1RE =M H M (13C-mixed triacylglycerol,
13C-MTGM RIS, AR BAHH X, &) T8
R, ARBURBEFIRE e FEAE AN 2. B, IR B2 R
(RIS PPt R R A D /WA T e

2.4.1 @R Q-1 FE-LI5T 2 H e H g
AN o3 Dy Re s 77 7%, FE-1H RAR -1k, 15718 A
B oy, e G IR, AT FAN S A MG Al
FIFHRRY. I HFE-10E B 75 (8, 3&F TPEIR i & Al
s B K IARE D, B H2WrACPI B F S
PESCVFRE AN T, #5K FHFE-13E4TPELY 57 22, {EPEI
AR E S R RGN T, A RO TR AN R
FE-1/K-FK, &3 EAPEUEF BB IEIT MR
e SUE A IRHE AN, FE-15 8 <200 ug/ghf #7717
FEPEI™, (HPELEHFE- VKPR 8 A AR,
i PRI AR RO FE- 17K 5 SRR ARGERTE FRAR
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AE R TIHEHE.

242 g B F X 3 AR E RIS LT, &
WHRTVS K S hrife, 212 WIPEII E BhRAERY, # R H
Van de KameriZ#t A7, 1HKICP & B2 P E
ARSI () B2 A P, G P S22 PR 120 I £ 5 I 20U R AR
FEAT100 gl ObRAER RESES d, FFllcsRid 23 d
PRI SRE. SR HUEH NS, EADERFAE
Sy, PR B A T4 S . 13C-MTGRE
56 & — U AR 17 TR R BT I R T2 B PE LY
R 5@ i IR EEE13C-MTG 250 mg/i5, 6 hiA JLf 2
K K T29% AT E N 13C-MTG2 WiPEIFIHERT AR L.
ST HoAthre SR LA, AR 32 2R AU TR At
T13CHES 4R, o B 2 I R AL R B S
B

3 CPEBERNIREVETS

CPEH MR TH LR EIRYT, BN E RIS 5 &
EH, AFERUE. W, & YIs 3R H A, D
2R, HER LB IEENRIIRE, JFE S-SR
FEE 5T PN B, BRI I — IR 4R AR Z0IR DL, 4%
A7, BRI E TR R, RN SR T8 Wik
EHI TR KI8T, A AR E LA LA R R, 24
WRMRSTIRTT 77 FAT TCVE BGE E 8 TR DL L I PRAE
REF, ATEIE T LAFRIGYT. BEE 22 A YR
B ) AR ) - 00 BE AL 25 PR 2B AU AR, DB R 3R T
RS2 B EH AR, KT CPIX S M B &, K
JE9R . BEVS SRR 2 ol RIS HERSEE4E, o 1
B BIARIT RN AR, nE T EFRARPY, B
FEABRTCP 838 SO BVl B0, JCHZ IR M
B

3.1 WA BN E I EIRIFRCPEE B FRA R
BT I7E, WRHIm AR 7R AR 2> (European Society
for Clinical Nutrition and Metabolism, ESPEN)J-2020-01
RAT T (ESPENZRMEERR & IR S 7748m) *, 1248
FA BTN SRR 8 5 CP b G T8 75 SR I DG B ) s 4
IR, PR EIE TR ARSI T RIRAL. &R
JRRGE, SRR E RARKCPEE MR IRE
FEXFFTCI AR, W Ri45 T 11 78 37 (enteral nutrition,
EN), WA BEHS IR FreB okt s E o
CREAER B, BOE B R4 TEN. ANE SR
(parenteral nutrition, PN)&EH T B tH DBEFH . &2 4«
T ERENANITY 32 2, A2 FH v e ks % SE PN, JBfrdia
FAHEFCPREE AR W RE, S BRIk E, BIF
A RICPIR N RS-61/NMEF RS AR
), B A R, IR R, BRAENR IS TC

¥ oEn om SF

2023-02-08 | Volume 31 | Issue 3 |



s, A WJC TR BR AR & R AR, B, CPEEE MR
NSRS, A ZRD, IR B 5 B Fa i A 37 5
R XIS, 878 R T i .

3.2 JREEHARE T IR T AIAIT R CPEEPEINIE 77
AN RIBITIEA . 8 A e ANE R A E R AL, O
BAE B AT DAL A EE, SN 7, G, 12
AT, YIEEFEA R RIE H w6 0 R
1 FR0AT IR i s IR B (R o 44 A5 RRIE) K o o g
(B il 4 AR FR S, St A 75 ) P o, 5 L e g
TiARA Ge—hrdE, (2 H AT R HEAE ST G6 752
(25000-40000) TU i i/, any7 AME, PIARAMASE N
I, BRI ] F %5(75000-80000) TUJE fility/4; )L#
AI25T(500-4000) TU AR /i & RE7; 22401 ) LHEZES00-
1000 TUJE 7 B/l & B, 2240 L2 7] 37 (2000-4000) TU
JIE Py it/ BE LM FR 5 120 mL 2R %) LG /7 k. 2240 ) LA L
O O E AN BRI R 10000 TU/(kg-d). JRRE
TR A AS R R AR XS, (S ANl 7™ B4R an £F
YAk KRR, AR B M+ 48 p I KT 1B
18, pHE BT T B RBG R, FRAE 2.
I, A5Gy 5 R VA A JRR R 77 B FH o -2 41
Al PLERZG . H2SZARFEHURISIER 251, Ju e xtF
B RENHSIERIICP R, HATH AR T R4 =%
FETHREM+ —Fa M Prhe, ol e Rl

3.3 MiE EAHR Y BIBE A MR, At (202043
Bzt atamm) P R RE QO18FRARSM il
IHREAR G ITE) B At CPEE 6T 2 I3k
SREAL B f A v B H. (EAE ARG 7 i R I, i
AEBAECPIRYT I 2 1A F AR R (S
FEA BRI & — A FEE ] . Jandhyala 547 75K
I IE 5 0] REZH B CPEBE R s 25 75 B CPHE SRS 2, ifi.
N BERACEZE T, FI S AT (N giE
B A R 2 — )R B QIR B R R 1) = B IR AR,
WA FE S MENER. MPRRE 2 MM, i
N 2073 4 B R0 T TS BYCE 2 C P A6 A . 455 PR o 7
P IR ACRE IR R, NITT T B 95 AN 1R P BB AR H 2.
REZEHH R LRI, CPEEHEMENX REH, £
FEMEAE & R AR, SRR AR A 2, CPALIZiE
DAV R R TR VA R TS B  FE SAIS T IR 0 R A, AR
TEATHE £ T IR W X HR 4L, CPAL s B R P Kkt
PR RSP IR A5 I B A, TR ) B ) PRI,
FSRAI T R, SUSAT B AN LR AT 1 S FE-1 £ IEAH €,
PEORCPEFALAEMHIEEYIIX R ICW, 5> Z RIS
WINEER IR, Sz, CPAESE FIPEFIA [EIH K2 75 5
TEAEIX FR R E RATAAEG, (HEF BRI
J7 HE R CP A I TE R I 5.
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3.4 W EH CPEFE AT A HfN 4, £
BT B . BT . C“PET . CitysT
“RIERAR” SERIETORE, 2 AR TIREATT . AN,
KHARE 1 S DL RSMBE ISR R, w8 KB
i, RIS, THER ], SO B 0, RS, st
JHR. A AR R LRI AN, R 2RI
MR IR, AT RE, R, TR S A A
MRS 3 SR I E BRI, BT LAECPI 2574
Sy, SRR L G T CPI R EEHHIE S B H R
MGG — bR, BRETSE D CPIAYN H 7AMIERY: FEsigh
AL PASREEEY . MEE ISR, MR, HR
AR AL FPRHR AR . A s 2. BEAEAS /DT 5T R 0
CPEFEAEIERG . 1K M AT VT 55 WU 2476y 7 He Ak
b, BRE N R 2y aeit— iR s, A s
FAMI 2575 77 A 2957 RN 5817 6 TR L
SEHABIT L. 22 OREEE, IR — SR SRS
20 HA TEPSCPIH 27, BAESEATNE T
ERA S, SEYEG. MEPHE LR, S
N REEN Ve S I o N B SIVAC VAE i e
I RIGETT CPHER T W35 7 %, o /AL dE 2 =
B, FEE. P, B A5 217, R B
B, HOML. BRGT. Bar. MR, =I5

3.5 AEeAesh At F ARGy i (201948 FE PritiRfa
Fa: CPINFARIGT LR ALY g™, FARwH T
TETT CP & VRS S AT a8 B R0 A, Fe
PEH, FECPE R T, FHIF ARG H AR A, "I R
AR IS FRA IR RCR, W IR AR 2 R AL PR A%,
U ZAEFARMINENGTT 720w it — D VPl CPiEsE
HIFARIGIT BFENEFIELTF R, NEFAREHE
RGN A . NBRAT IR E G A, HH I T
S P RO/ B A 5 | s, SRR, &R A
PUH, RS2 REABURESERE. SRR R EARE
JBRAE 5 1R AT B 9 A T ek (BRI B A ) I b S, TR
77 TR S ALAN ) 43 g Fil Sk e K CP A 38wk
Sk VIR AR A I SR AR AT S AR, WiFrey. BegerAl
Berne TR, FREY K. BSAMKMCPEE KA
BRI 23 I MR oux-en-Y W) & R ATFrey TR, H5%
WFFPRESE T FARIGTT CPEE AMUAE IR 7 1H, 1M
AR B IR T A — @ 8OR, rTRRMIALH s
SRARPEIR . DRI AR 20 A R P PHL 28, JRIR
JEERRSN i Thag. SR, [ A R R FRIGTT CPE %
AN R RPIRTT W77 THADAFE S, R Wik
PG I N BEIR YT AR RIS HL T 15 = 2 it
FERHE—PIAE. B2, FABITITRMECPERAR
Rad, HEFA RIAECPHMEHAYT IFR1E, 8% 75 R
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Abstract
Inflammatory bowel disease (IBD) is a group of chronic

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

non-specific intestinal inflammatory diseases whose
etiology has not been elucidated. The prevalence of elderly-
onset IBD is increasing; however, its disease phenotype,
pathophysiology, and clinical characteristics are different
from those of adult-onset IBD. In order to better manage
elderly IBD patients, it is becoming increasingly important
to accurately describe the unique characteristics of elderly-
onset IBD. Therefore, this article, based on the domestic
and foreign literature reports from 2017 to now, describes
the characteristics of elderly-onset IBD with regard to
pathogenesis, epidemiological characteristics, clinical
features, and treatment.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

In recent years, the morbidity and mortality of colorectal
cancer (CRC) have increased significantly in China, and it
has become one of the major malignancies that threaten the
health of residents. Colonoscopy is the gold standard for the
diagnosis of CRC. High-quality colonoscopy can effectively
reduce the mortality of CRC. Cecal intubation time (CIT) is
one of the indicators to reflect the quality of colonoscopy.
Studies have found that many factors can affect CIT. This
paper reviews the literature to identify the factors that affect
CIT, such as those related to doctors, patients, assistive
technologies, and equipment, in order to improve the quality
of colonoscopy performed by endoscopists.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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W SF 5k, 4% B 4 A M (colorectal cancer, CRC) &y %
Faso = 0 B LA, SR A mE RAE 0 £ 2RI
> —. EWBAE AL W CRCHI AR, B RN E M
Bk & ST K SEIRGE AR e e &, B nisE et
4] (cecal intubation time, CIT),2 X B 45 M 5t4e & R 2 49
TR —, FFR LRI S H B & ¥ THaCIT. Ad
HERIRANBT BEA. &5, MpHE R, REF
7 @ 7T AL % CITH A X B &, AR & NALEIF 2
R MBS =,
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ZOIRE: F 45 % B (cecal intubation time, CIT)Z R
BeAE AL & R 09 HeAR L —, BRI CITAR AR Bk A4
BRENLEMBAS. ASNEA. B8, #EHE K.

R Ao AR F 2 AT @A T A% CITH B FAE— 4%
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IESER: T10, 17307, B3GR, +SYIN #0szEns D EmEsie
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0512

45 B ¥ (colorectal cancer, CRC)/& T [El ¢ L AC) 81
A —, I RERRENIE TR B FIHES. b
&5} [A](cecal intubation time, CIT)#{ 5 S A M 25 e 22 i
FNNLT A2 2 E R 88 AR R RN, CITR &
W22 i A 2 R R B [ Fa b 2 — P K I CT TR R
H MRS s &, A SEuE A E FREY, A
FIFCRCHI 2. ACNEEARZER, BERER. T
AR BAEEMELAME R LD HGR | mss e
REFCITIIRER, BAEMEA BRI CITH T ##, Jf
FERT B A B HER S Ttk 48 F2CIT.

1 BEERER

1.1 ABLEIR 6 25 NEIRITIZLG (R 515
TAEF A & m s kS CITIE R R, Hiik
Z R FOUE SEA BT 5 (W ER AT 45 W SR A I CI TR
JH. BernsteinZF HTIEME T T B4 W EITSE ik
ICTTH R, Bt P2 IS 2 1% 1 5, CITAR S 4 P =
0.042, B = -0.0002). Kawasato 5" /347 1 H1184% A BE = T
BT IR R A ICITHE, HhsE hNE T RKES
M NEIELLK, n = 251). 134 AWE A B
IR BRI ALIE, n = 562), LR ERANBELHR
for B IS (R CIT R S A0 T30 N BE = IMi(792 s £568.3 s vs
1264 s+695.8 s, P<<0.0001). 4k, Zuber-JergerZ: ™5 H,
W12 P B 12 i (6 2 TR B << 500V ) R 3 2% PN 45 1 Ui (6
B IE > 100000 ELCITA 5 .35 2 7:(11.8 min£+10.8
min vs 7.2 min+14.1 min, <<0.001). [ 2551 5081 1
VEAEBR I, P9 I It 45 1 B 1 45 A 7 o 2445,
A AR 25 5 b e iok 66 1 Je o, 0 R 4 22 E .
[ o A 4 e 440 96 11 [ T 288 281 R ¥ (1 A 22 5 1) i B
RECRIFAEE, RUF IO A A R T IO 7, AT 46 5
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CIT. Ak, 5635 1) A BE R IR I B3 2 B2 2|
SRR ANIE IR, 1% B T i3 1 Rk s 4
A A R, A B F4ERCIT.

1.2 A% E A2z EIRKSLEA, XNEER
PR AT 3 24 1R R I 3 3o DA D 2 i v 45 M B A A o
B HFCITH—MAROTE. BTG B Rl
JEA FRIERINTE S WG BUH RIS Nk e 55
Patwardhan"/E— 0 [E] BT 78 b 7 332 14 2
SRRV RN BOE 1 P B 2 T 45 B ke 25 1) 2540,
B PN B R DTS2 B I RO TR R e K, A 2 B I CIT
ZYE%(13.29 min vs 8.79 min vs 5.14 min, 2<<0.001). #R T,
Spier® e, 5152 T24EHNVHE N BEE AR LE,
P2 1 3FEIRNE R BN BRI CIT R ZE (10 min
vs 11 min, £<<0.001). BV ZE HIIS ALK AT g2 33U
BEERITHE N BN IR TAE R = 1980, i A A RE S
S R R TR0 3, ANTTINS B R T R AR A8 7= AR AN
FIFENA. 25 b, A DB N LRI TE 2 BRI, EA
R, DL T 4EHICIT.

2 BEREK

2.1 BMI A $5%(body mass index, BMI)/& & fr_I- 2K
R A PP F B Y2 KR BR . BMIRICTTZ R A74E
FHEVINRFR. WA 2 HOF TN BMIE & (1) B 1R 4G
Jo B K A T A A TR B CI T >, X AT g 2 RN B M
fe PR R T e A BE 2 0 SR G 1 A A TR D, X N
SEIAAE G s A R e PR BE SR, (61945 1 B Re i8I
FE P, KrishnanZs 90\ T 14301514852 45 i B Aa 25 1)
B, VG TBMISCITZ B[R R, MRAEBMIEUENRG &
FO R EL @ = 40). IEHAEL @ =121). BEA
(= 624). AR @ = 522)F ™ E AL @ = 123), 53
AHESKCIT, 45 R ERbEEBMITIIE I, ~FHICITR 2%
FF%. feiltJaruvongvanichZ! 252 b L F WIBMI S
CITE ARG, SRT, A HANAE FEHR T AN [F A AL
Kim &5 5t 5[] 12291914252 45 W i 2 1) B b, R
BMI5CITTE 5L AHIEP = 0.95). JainZ5 %9265 11247
SE B A HEAT IR 04, RIS PSR B MI
MCITE IEA G, X4 AT g 5 BMIE K S e brite
A ZF VR E PR LA FA L. B v &
BT BMIEI & K CIT. KR L =R
WA RIREN 7 HIBMIFICITZ 8] () 5% £.

2.2 R BHHT 2B TSR M S i A B I A R
BAKIICIT. Hwang 5" [ [RBERE LN T 125615114
4 ek A IR A, MRV 2 PR AL (53 16148451
2 1k641341), 73 M AL CITR R 45 B R, otk g
CITHZ KT 5 #34(8.3 min£6.2 min vs 6.2 min+6.1
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min, P<0.001). X HE5 LA FEIZA K (D)t W IEAR
i Ase b, KRGS A 28 A e R I SCRE AR R e 25 () &k
HRBBYEER. H, FEE S EEET ARG
QMM B, @ LR B2 THEL
(IR 7 F AR

2.3 Wi e & JiE R T EAICI TR YIARR, B
TEHE £ T AT AL AT LU R P BRI e, AT 44 4 2]
K W ] A R FOR CITZE K FHE I X AF
TEZE 5, HJE H AT R A AR IESE T i e & A R &
FHECITIEK. KimZE—TRTAETER g T A
— L BRI 1909 BIAT 25 B dri A 2 1 S, AR
JAiE HE & R N R @ = 166). — 4@ = 565)A1
WEM@ = 121). W R = A MICIT, KIIERES A
REFE— AR 2) 2 SECITZEK (=10 min)f) H 2K
Z(OR =2.80, 95%CI = 1.41-5.56, P = 0.003). BernsteinZ5"
TE—TGIN T 6930114552 | 112 45 i i K 25 ) J8 8 R T
PEWFFE ORI, i HE g A R B E CITE E EK (=20
min)(P = 0.0077). i #E & 5t Skl s s S5 1 N kR
(AR AN R RR D, WL BE IR, BRI 5 SR
LT ), AR TS R Rt I 4E R EE
P S Ta). Sz, SR AT 5 WA A iy Bk 31 56
HI BB % P, XA R T ARRECIT R v Al
PR A T A

24 FAREL SR A BE TR L, LR
AR s, g ) N A CITRE K AT 5%, £ — 7 [a] i
PR FE R, Kim&EP e 14826145 B IR AR L B
F12892151 75 8 VIBR A 52 1) i3 1 5 i e A B A, 45 1
BN BUIREA L EFHMCITHELEK(9.7 mint 6.5
min vs 8.7 min+6.4 min, 2 = 0.002). HsuZ > 7E i i) —
TRTIEERE FE A da tH, LT R SR CITE K 1) 2 A
Z(OR =3.614, 95%CI = 1.623-8.049, P = 0.002). /T 3T
AN T 8359 L M2 i (A T T B R B, BRAT R4
BEEAR L E VIR A) S CITE KA 5@ = 0.001),
G F AR RE S I IRIE . W R s 2 s
FRFESE K, {3145 45 Vo o 8 b 3 6 T R0 T o R 3.tk
Ab, WERHFR T RE 3 A s 16 H B, S8R E
WSS LR, 4 eI ZRGE W, Ak AE
KCIT. M TAAENE R T A L8, L it
TN AR AR A RIHERF PR RS s 8 R A F CTT Ak F8
IR A O

3 HEIRA

3.1 B ARAL KT EMY A A RS A B
I A GE AR Az, (EUR I AR R F FC 52 R LA Aoz
A& ERCIT R s 45 B B 5 . Zhao%s ™7y
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HT 7 175451 SR HUAT BIMA7 A0 172450 S B2 ) 7K ST By 56
W4 Bk B 5, &5 R BRI EM A FICI TR R T
FEMKSEEMEZH(275.0 s vs 316.0 s, P<0.001). UddinZg?
TE— TGN N T 50151 55 PR O b 26 3 RO E 7 b R B, 456
A6 2 R U BNz B CTTHRE A2 7K P BM3z(424 s vs 550
s, P = 0.03), fthA AR AT P8 SR U B 2 5 3001 e
WA, I L2 bt . Vergis®5 R ILA Bk
B I £ SR U I EME PRI CTT S B 5568 T 2 M BMAz (P =
0.0078). fEE HUAMIEMLES 2R 45 Mkl 2 i, 455
AT REEE Gy Mk 4k 465 1 CIT. 4R1, #ilt Watanabe 5™
() —TRZERE AT 2R B, A O BN A A2 MY AE 4R FECTT
JITH A B 2 25 e I PR SE B R, AN[RIBMI) B35 AE
S B ASEE HOR I AR TRASAH 7], A7 28 e B
(EAEZE ST, X AT RE A2 3 30 H BRI 5 A7 7R 7 50 S5 A
I, ASRAN T B HERBMIR 2 1T, iR
PATFICITZ [ 5E 2.

3.2 HiH SR A rp S AR R T DASR R A
Mk R R R EUR, T A e N R E A K
MM, SRR R A L, B R A T RENUR 4
ZE Ml AR B w2 B T S
Le AR B G B B WA E 2, (A B AICIT
2K R BIWT T D . Radaellis ™ 78— 5[l B f 72 Hh
R, Teve R IR 23T i COR A S8R W),
SR R I E I FMCI TS B85 T B P
<0.05). Zuber-Jerger: g H, N RIRFEBIFHE L7
B, B I CITHBAR T BE 45 (P = 0.049).
T s EE 2 m, OB RHRES, BH5
EH AT IR, 45 Vs 58 S d i 45 1 1) e it 30 8
DR, EMARRECIT. AR Bh T 48 JHCIT, (H /24
G it B ) U SR AR AE BRI AN 32 LA A R
PR ARG, 27 b, MR B B A v A N AR
FRIA A AR FELCIT, 42 s 45 B i A i .

3.3 KRR ;AR KA HH AR (water exchange, WE)FJ4HF 24
SEAERABTENK LG S35, R 7K B 4,
X AL B IANE B A B R R, AR LTI
(water immersion, WDEfE G SIEAFR, KHWE
ITEE R A A BB AICIT. ChenE P2l — 252573
M, 5WIMIEL, WESIEKCIT(MD = 4.58, 95%CI =
4.01-5.15, P<0.0001), {HR] & =1 BRSBTS HH 28 I .

SN —TRGIN T 17T TR 2520 i R I, WELL 2
SIENKIMEG B CITHE K. WEAMY 5 Kbk, 1
H R ZN K B4, X PTRE R S ECITRE K R K 2 —.
IbAh, FEGE A A, A AT 7 IR (R 22 T 70
AINHIE], X AT RS WERF CITZE K JR A i1 TWE
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AT RIS HH 2, DR an R 7558 F WE ) R 4 B CTT
JAEE, Wang e, BRF 245 i WE L 445 7
WEA % B ICIT. TsengZE VLB, RHIXGHEEKWE
2% b FUBIE Y CIT 5 25 5 46 (14.0 min+4.0 min vs 17.4
min+6.7 min, P<0.001). £ b, WESEKCIT, {HA$E5
RRIRAS H I E IR, (R, & R - WEE N4 5t
(ORERIOLEIIER Y N s A 31

3.4 MR BEA MEAHBI(Cap)4ilptE 2 — M LR &
R Jo7 B (1 77 2 S R AR, BE AR T FCAE 52 Cap i)
B CIT(6.0 min+4.0 min vs 7.2 min£+4.8 min,
P<0.001)"". Floer\fE— AL IR 50 A I, 5
PRAE 2 A AR L, (8 Cap ] 46X CIT(6 min vs 7
min, P= 0.0001). Nutalapati%“ff]—IZE AT R, N
FCapf##3-T-H#ICITi%E 1 0.88 min(95%CI = 0.37-1.39).
TsengZ: R R 1, Caples WELL HUN. F WERE 43 2L
MR FECIT. &5 5 i i 22 25— MOZE W R T G R0k S
S ANl R BE Bk, A5 45 I B A 2 0 AR R RLET R
I, B RT3 8, Wm4aHECIT.

% BAE AT E IR B AR T I B 48, AR TN
BEEEITANEE. CapME R LAZERICIT, iEBEHE = ADR™ ™,
R, FEAT S et i, &3 Capa M TR E 45
BT R
3.5 MR R K E ISR CITR AT, it B
T B SRR FECITIN 52 O FH T 25 Bkl 25
. SR, ARG RN AL AR AN RS, ELnT it e
TS, BN R AT SR 1 JRE LRI 3 P RGBS R,
TR 22 1) PR I i ) T 1 FH 8 s 2 R A
AT K38, Nishizawa 55— T2 RE /0 ik B 7 36
e NG N 25 B T A A4 R CIT(WMD = -1.31, P =
0.02), [FIE 34 AT ARS8 2 SUR AL A, Schulman
SO T — R L G T 20 10 S o e 2 T
T4 5 CIT(P<0.007). K FH & &0 1 16 2% 5 v] LA ysks> 45
oD ek it et v 225 W A R P9 P A PR R 0 T
R, I BIAERCITIRPER. 25 b, R NEH a3
BEAMAETT AGEHICIT, 1M Hn] DL B F 55 30 &, 615
FEIGIR R

4 FERE

4.1 L keey TAERKE S5 KR mHCITIE R
Z—. MTEFMMEGKEAERRER, FILE %
TR 23 I DR AR B ) 5 Bt H R R o
RS R e i AR 133 em, KALES I8 L
PEK N 168 em™. 22 550 7 A F HR 24 45 e YO CIT
B TR AL 5. LeeZ ™18 H ih AL 4 bt LU K AL 4
BEAEAR I CIT )7 T 2 AT {1 35(4.14 min£0.13 min vs 5.16
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min=+0.13 min, 2<0.001). 7£—TfFEHL. XTI REE §, Kim
ST, A v B A A 11 R LA KB S
BT REAEERICIT(234.2 s£115.0 s vs 280.7
s1+135.0 s, P<0.001). B2 B (1) TAE K BEAR XS B,
N FH b R i FLEE AR, DRIk P B I A FH w2 4 )
BEIN AR B R, EMARRICIT. JR1M, sy 4l se
P A &5 i 7 T 22 AU RIS TR0 DR, I A S i
HNAZZR G RS I B K EEMICTI TG &R, DAE 547 4
i

4.2 VT TR 45 Wi n]ARTE 45 5 (variable stiffness
colonoscope, VSC)EA —AMF 535, AEEEITAT L
R B 2 Wiy A NI IR AR A B Y, /D Bt e A,
H R K Z H A 8 FIV S CRT LA R4 /6 45 o B ke &5
HICIT. KaffesS5 P IRTHEME M T B2 hr s i@ =
38H)FIVSCn = 413) BEHHICIT, 45 HF B/RVSCAHMCIT
TR T hRUESS BB 4H(OR = 5.0, 95%CI = 4.7-53, P =
0.01). Sola-Vera®> kI, N FHVSCAME AT LIZEHCITEP
= 0.035), 1M Hi& ] LA/ Do ARG I ECE @ = 0.01). fif
FAVSCHiRCITH] g5 LA R R 2% (1)VSCHRERE Iz,
it W 4 iy i 5 Gyt ZoREE W, (2)VSCRT LIRS 1
T B8 R SRR 3 i e I AR ) XU (3)ME
VSC 545 /B PO AR KR PS5 A, 45 P s vt PO 84,
B S A FE T L ANAR, DR A I W B s . 48 1,
VSCLUAE SRS A 2 ik a, G ERHVSCH 4%
CIT, A FIF S8 s & 45 i B A 1.

4.3 &5t W S AT 4261 N B (full spectrum endoscopy,
FUSE) & — M 7E A 85 2R i Y 0 25 22 A7 vl ey 1 5 128
HEE— RN BB RSt P A B R I S A 4R 3
330° , HAIT RIUER/NER AR, VER— R R,
FUSEXFCITHIFZM{54E 4. Nufiez-RodriguezZ5° /34
T bR B IFUSEARS 25 11 S 5 B, 45 R EoR
N FHFUSER3ENADR, {HZ4EKCIT(6.2 min vs 4.2 min,
P<0.001). Roepstorff5> 1 K I, 5 hrELh i tt, f#
FIFUSHZZEK-CIT(P = 0.040). #Rifij, Facciorusso%:™7E
—IZE R T R DS I F U SERIbRUESE I B3 I CTT G
% 22 5 (SMD: 0.22 min, 95%CI = 1.18-1.62, P = 0.76).
TR FFUSER Y BEEEIH I W82 A S K, Rk nT fEfE
B I 2 W S RE, 1X 33T CITIE K. th4h, FUSE
S MR B A I BRER, DRI PR AR R T (1 2256 1 1T R
ZXFMRCIT. Jeh ., FUSENE R — R K 52 S (Rp A
S s, AT e B S A R VAl R CIT I 2.

5 HthER
BT LIRSS, A2 HAL R R W AT 52 CIT, Wil
BHARMRRE., BEER. BE A SRS
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B 1 CTESIARE. CIT: S BML: (RETEH.
HHESE. Matyja LR — TR [l 5 17 7
SEM BRI T AR BT AR
BT T X =M ke 1 R B, 4
REIR, BEE A BB H AR AWK e, CITHRE 2 4%
(250 s£92.75 s vs 224 s1+103.07 s vs 209 s+93.75 s, P<<
0.05).

Jaruvongvanich!" 5 ({25 X0 M R 1, TS (=65%)
BEAT S BRI B B ICIT. Akere S HBIA
NES R FECITEK IR, X4 RIS ZHEAN
6T o 45 T B 5 R R 2 4 N R 8 T = 5 1) XU B
KA R,

Caglar™Z 347 1 59191 ik vty AEE £ 3 (L 1
13 BR300 AT 2425 1] 129451 F1 7345114 FBe i A
KE B CTTEE, 45 BoR, AN R IR R & 75
PR B, B CITH 2 2 E4(5.33 min vs 7.00 min
vs 3.10 min, £<0.001). 1X 7] f A2 15 ity T RORE A 35 e (1) A=
KW/ B A A KR - UK, X 1 4k
2™ FEKCIT.

Chiu5 Vit T 15221 T332 By e e 4% 2505 A1193
BIRIEZ A E I EEEE, SRR EZHENER
CITH] 5456 (3.68 min=+2.02 min vs 4.52 min+3.25 min,
P<0.01). 352 B e 208 I A 4 TR i
TG RE, XA RE RS2 2 E 1) A CITH 40 i 1y 32 22
JE AL LI L.

6 B

DY B [ T 5 s AR CITININ R, R4 RCIT,
DR I Bk A B . MBS A f R, 5w E
Y 0 R 5238 MR S8 =4 s CITINA 807,

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

RSl

BEEE B A:
el CITHIR MR ZR B
5] T
Wit IREHHA
e IERRBIAR

109

11, & ¥nEhRuErEhaENEIMEARER

MNERE AR R, i v e v 2% o s AR EE A B T4
CIT, WAHBIHA MR, AHfhfs, B Cap. &1
PR EEL R SR O 8 el R 354 B T4 R CIT; B
FAFERUL, N KRS BV SCH 248/ CIT
Tk —.
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Abstract

BACKGROUND

Ethanol as an exogenous invasive factor, when persistently
contacting with the gastric mucosa, can result in the
generation of large amounts of reactive oxygen species
in the gastric mucosa and cause oxidative stress damage.
PPARa has an important regulatory effect on oxidative
stress and plays a preventive role in multiple related
disease models.

AlM
To investigate whether PPARa has an effect against
ethanol-induced chronic gastric mucosal injury.

METHODS

Mice were randomly divided into three groups: Wild-type
mice given an ethanol diet (WT-EtOH), PPARa-knockout
mice given an ethanol diet (KO-EtOH), and PPARa-
knockout mice given an ethanol diet plus vitamin E (KO-
EtOH+VE). After feeding 16 wk, gastric histopathological
changes were observed. The contents of reduced
glutathione (GSH), oxidized glutathione (GSSG), and
malondialdehyde (MDA) in serum and gastric tissue, the
expression of 4-hydroxynonenal (4-HNE) in gastric tissue,
and the activity and mRNA relative expression levels of
superoxide dismutase (SOD) and catalase (CAT) in gastric
tissue, were detected.

RESULTS
Loss of PPARa aggravated ethanol-induced gastric
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mucosal pathological injury in mice, significantly decreased
GSH and GSH/GSSG ratio in serum and gastric tissue,
increased the content of MDA and the positive expression
of 4-HNE, and significantly reduced the activity of SOD
and CAT and the relative expression level of SOD mRNA
in gastric tissues. Treatment with vitamin E improved
gastric mucosal histopathological changes, and the activity
and relative expression level of CAT mRNA.

CONCLUSION
Deficiency of PPARa worsens ethanol-induced oxidative
stress injury in the gastric mucosa of mice.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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fam ), & H AR i 48 T 7 HH it 7T
ZE i etE. /INBRE BB, AR A ) %4/ R TC H At
PR ABET B L. 13716 wk G, IR AR 0/ N, 4T 7S
i, AR 5 U

1.1.2 #4547 Lieber-DeCarliii 4wkl [ T H A 4
TR Tl AR NS tt; 464 REM A T H A Alfresabk st
2ot B RS H K (reduced glutathione, GSH) & A%
IRF SR A A B Bt H T (oxidized glutathione, GSSG)
AN S B T ARG 2 Tkt
HAWE AL (superoxide dismutase, SOD)iE A&7
. ENE B (catalase, CAT)EMHAINAF & N
fit(malondialdehyde, MDA)Et (2325 52 BEAG IR T &0 H
FZEEOxisResearchA#]; MRNARIGA &, cDNA
5 HEA ORI EMRT-PCR(SYBR Green)Pre-Mixiz
I H T H ATakara(R) LWk St 4-F0 5 TIRmE
(4-hydroxynonenal, 4-HNE)HT4 [ -9 [F Abcam A 7.
1.2 7

12,1 BARBE AN KRB HAER RS %E R
FHRE VAL 72 24 hJm, TK bk, 0B 2Rl K. —
FRORE AR fE R s 0 3, P E A D) . SR HHUHE
gutt, 25 “HORBE . FREBRRE KA. TR EAN
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frergets, EIHBRRE CREIK . HIRIER, fJE A
Ak B A, B EORER B 7R A RN R
1) B HLIEAE R EAR A
1.2.2 A4kl o F PGSH. GSSG. MDA# A%
KNG F Bk, Wb/ BUIMEEAR LS mL/ R, f&
4 °C. 3000 r/min®5.Cr15 min, B3 $ 8 613 7 00
PG A AR, 8 A= AR & e 1fyE G SH.
GSSGHIMDAKI % &. GSH. GSSGHIMDAZE I35 H
B E RN Humol/L.
1.2.3 Afuiktbm § 2142 MDA, GSH. GSSG# 4
2 #2SOD. CAT#) &M BN B AR E, #ZFE):
RF(mL) = LOIMATIA A EE 3K, HLkAI2E )5, 3500 1
ming.0 15 min, PR BB G A 5. ARG
P P 7 3 1 A AR, e B H 51 MDA
GSH. GSSGJ& &L K&SOD. CATHIE /K. GSHA!
GSSGYE B AL P& E4 /R Aumol/g, MDATE H 4141
HHf & B2 oR Anmol/g, SODFICATHE B 4143 (17K F
FIRNU/g.
124 %95 A4 HA M) B 448 P 4-HNE# KT K g%
PLUb G B L P 4-HNERIZRIA. il Al
DI B KAk, R Sk e A T i &, 1Eid
S IR 15 min, J54F LE 37 C 4120 min.
A BRIF4-HNEFUA, 4 CHRFE ISR, LPBSHEER3IK, AL
WIEAIILEER R 31, 37 CHFE 1 h. SPBSEEA3IK, I
AHPRFRCIEERE P H 2 LR, 37 ‘CHE H20 min. £PBS
BEER3IR, DABYR (1, RO e T g4 L.
1.2.5 FErF %2 FPCRAGM B 2441 A A AL B A48 £
B e Rk BUNR B AR RS N 25
. RATRIZoWEIREUVH LIS 3K N MRNA, FHERNA
TR PERNAE . i HE e S ) G 0 U B 5 7 s A, i
AT FE SR PCR I N A JlieDNA. SR 3¢ ) 12 FEPCR S v ™
3% BESYBR Green PCRIAF i W AL & S NMAK &R, 789
TINS5 8 BPCRAY, #3544 95 CAtk
155, 60 “CIB K/ZEAH30FD, LT BRI GAE, T-401
TEI G AT I AR 2 A, SR B Bt HSERT 58
& EPCRAINT 2 R IA M CHE M R {H, GADPHIE AN S
FER, SRH2 S CHEA T & M I R A R A & 5
Y AIAIR TR

St FAE Z OSSR imean+ SER IR, A
REARAEHSPSS 13048t A 34T o0 i, KA EA
Bonferronif% I 5 Student’s £ testft: % [{]one-way ANOVAE
175081, LAP<<0.05 M2 5 A Guit 245 X

2 BR
2.1 PPARGE: % n& LB L A0 R, G b RE 04 45 42
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& 1 PCRS|#5IF=

SI¥2IR BB E555319; R: 53 14)

F 5'~AAGCGGTGAACCAGTTGTGTT-3’
Cu - 2n=Sod R 5°—AGCCTTGTGTATTGTCCCCATACT-3’

F 5'-TCCCAGACCTGCCTTACGACTAT-3°

Mn-Sod

R 5°-GGTGGCGTTGAGATTGTTCA-3’

F 5~ CGACCAGGGCATCAAAAACTT-3’
Catalase

R 5’-AACGTCCAGGACGGGTAATTG-3’

Cu - Zn-Sod: {FBRMNIAER; Mn-Sod. {EBEMNNISHES; Catalase: IIRIEEE.

B BHLUESSASAE TR, WEEtOHAL/N R B %
JESEREE I, AR HE RS RN 55, b R A 4%
AR uvE, [ 2R R UL A8 /R o] LA 14 i
T; MK O-EtOHZ/IN BRI 5 0 SR Ji s 45 ) B S 4514,
A Z A EIUZE AT WL I VIR, A RER
PEYNLIZ R 4T 4E 20 2386 4=, B R 2 B B K i KO-
EtOH+VEZH /NG 1) B RIS D0 P escs, 4544 i i i,
FRARHE S 1 R0 B AR B PR A 1S B, T DL A M A 02
T, BN WT-EtOHZ.

2.2 PPARa#E % Rl LEEAR A 2R R i Ao B 2027
M GSHA»GSSGH KT /NRIVIMIEF HHHAFGSHA
GSSGHI & &AM E2F7~, KO-EtOHZHAE IfL 5 (E12A)
1B HLZ(E2B)H IGSH E S FIGSH/GSSGHUE 4 2 3
K TWT-EtOHZL(P<<0.01; P<<0.05); MiAH#: T'KO-EtOH
H, KO-EtOH+VEA M IMIEGSHE & 2% - THP<<0.05),
IMiEGSH/GSSG A 5 TP =0.053).

2.3 PPARa#: % 5|42 LERAR A0 R ik Ao B 4147 A
MDA# 223 % /NRILEM H AT MDA S &4
et E3fTR, SWT-EtOH4LM L, KO-EtOHZH I i Al
B MDA & 8381 2 (P<<0.01; £<<0.05); 1
FHEETKO-EtOHZH, KO-EtOH+VEZH ) L5 A1 i 41 4
MDA % E:3545 21| 2. 2 PR IK I 2G5 (P<<0.05).

2.4 PPARa#: X T8 LB/ R B 25 E4-HNE
g Fa bk FGA B B4R, AHECT-WT-EtOHZ, KO-
EtOHZH /) G 15 R0 A AT WK R 4 955 16 X3, $27R
11 B AN 4-HNEH PRI 40 B 23 2 KO-
EtOH+VEZH A o L BH 2 (1) B 14 2 £ X 3.

2.5 PPARa4E % 3| 42 TEEML A4 R B 4142 HSODAe
CATH# E AR /NEE A2 (FISODAC AT 2
KNSR, SWT-EtOH41HI H, KO-EtOHZH 15 41
U SOD S 1 2 FER(P<<0.01), CATIH MG B#IK
(P = 0.055); TMHHFKO-EtOH4L, KO-EtOH+VEZL/)N
B B ZH IR CAT S T 2 42 =1 (P<<0.05).

2.6 PPAR oSk % K % LB A4 R MR AALHE £
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A9 mRN A48 xF F A K- SEI 2 E BPCREE A &
6f7R~, SWT-EtOH4LH L, KO-EtOHZL /N iR B 4141
it Cu, Zn-SODIMRN AN FIE KI5 R FFP<
0.01), {HZ4IBMn-SODHImRN AAHXT FIE KT 8%
B2%; T TKO-EtOH4], KO-EtOH+VEZL/M R B P
IS CAT FImRNAAH XS 1k 7KV B 5 if(P<<0.05).

3171E
R FLER TR TIEKIHRN CRERE LT, PPARA
(BRI 221 TR ™ S 1K) B R, TR A
Y FWE T R B R . X e A RPPAR aufift
5| G Ay ) R B R, R AL
il AT BEAN B PN S RO RN R O, iR g5 R AR B
PPARoXS T W55 3 1) B R 8GR 1 BT —
IR EH.

I A B H R AR R X, GSHAIGSSG, &AL
P AR BB AR JE . GSHAERF AL /E ] T g
G bR E A A B A E 2, R A2 G SSG; AR
REEER T, GSSGXAEEF NGSH. GSH5GSSG
1 LB (G SH/GS S G) 2 WUAR AL SR ZS 1) 3 Eah 3
FEARP. AW FEAE H, AR I S BB S B AT S
GSHT &, ML BT (R4 fEE A s R s A
£, GSH/GSSGH LLAE T B, T2 B4 N St AR S
FAr A T AL, BT R RO R . 7R
A, PPAR B SfHK O-EtOHZL /N B IS HH GSH
KL NI, GSSG/AKFTHE, Hi LU EAHE T WT-
EtOHZHWH & R %, &t 44 REALFE )5 GSHE &= Al
GSH/GSSGHERA K. X Lgh R MEKIRA 2
RERIESL T, BRAPPAR oz 51/ BRATA IR U JEtR
A AR S — S, IR S AR . PPAR
A EIE Ik LA R SRR SR A, a8 HL 38k G [ S84k
) K Je, TR B H A B OB VE .

LR RANETER R 2, 5 B RS E i ()it
KA LAH S5 R85 B D e, AR AR s i i S AN
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WT-EtOH KO-EtOH KO- Et0H+VE

DOI: 10. 11569/wc1d v31.i3.113 Copyrlght ©The Author(s) 2023

B 1 /NEBELRESNE. WT-EOHZ/ N E RSt EEi, Ba ZEAREALER/R AT 2, KO—EOHA NRIIFRALS
FZEHL, Eﬁ?%ﬂi&ﬁ%ﬂfﬁﬁjﬂ:aJ<rﬁafmﬂ’awﬂiuf#&ffﬁmi*i RIS R ERATE /K, KO—EcOH+VEZY N A B 5 AH S i e BRI A
HHewE EE EAREE o] AR R S AaiEE, BohBaAWT-EOHZ]. WT—EtOH: C IR AR F B 470 \R 4H; KO—-EtOH: EETk
@%?%E’JPPARW%%EA/J\EE{, KO-EtOH +VE: (R EREA U EREEFFAIPP AR afliia i/ N 2.

A Serum GSH Serum GSSG Serum GSH/GSSG ratio
30 b 2.5 18
25 a 2 15
g2 215 12
gL g, 9
10 2 6
5 0.5 3
0 - T 0 0+
WT KO KO+VE KO+VE KO+VE
B Stomach GSH Stomach GSSG Stomach GSH/GSSG ratio
4 0.6 10
~ d 8
3 ’ S o4 6
€2 £ .
~ 0.2
1 2
0 T T 0+ 0
WT KO KO+VE KO+VE KO+VE

DOI: 10.11569/wc1d.v31.|3.113 Copyright ©The Author(s) 2023.

2 /INBIMBEFBLELRHIGSH, GSSCIIZSERM. A: RAVNRIMFETHIGSH, GSSGHY & B L FHEHIELAY. 'P < 0.01, P <0.05, LEER
FMEFEAIPPAR o T N vs Z@*Tkéﬂw%%%iﬁ_/ R P < 0.05, ORI ETEA HERERFRHIPPAR ofid R TV NR A v CEFIRE
TEFEHIPPAR e BV NFRAH; B: &4/ INR B HFAIGSH . GSSGRISRAME MR EHILLE. P <0.05, LR EMEIFHIPPAR ot E/ N
H vs CFERAMRIRHIT AT/ NR 2. GSH: IIJEF MEABEHTA; GSSG: EALANEH A, WT: ORI EMFFAIE AT NRA; KO: CREThang
FRIPPAR ol B N AL KO+VE: CEER A4 A ZLERSRIUPPAR o R A/ N A

AR BL. WG] H R gn B 5 7 5 iR B A H 2R R R A R E R R T H A, BeE
P A g it S R SR AEA I R L E L PPARGAENS i B KT, U LR M AR, M
PR 20, B P HIMDA. 4-HNEZ G Al M EISGEE R w1 /E M. Tbarra-Lara5!" 7 & B
PSR Y TR R, PPAR M ILIEME  IEPPAR G BEMS IR UL LB BRI SODMICATHY)
XTRE P AR B BB bR B EEORIE, /£ W&, R 1 ERE R T B A 1. SODAICAT
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Serum MDA Stomach MDA

—
wv

(umol/L)
=

(9]

o

WT KO KO+VE WT KO KO+VE
DOI: 10.11569/wcjd.v31.i3.113 Copyright ©The Author(s) 2023.

B 3 NRILEFBELMDANZSER. 'P<0.01, P<0.05, CEIREMRFRIIPPAR ofilfs AV NI v CEZIREMEFRIVE LR NRAL P
<0.05, CEFR G U E ZERETRIIPPAR ol HY N vs CEFIR EMEFRAUPPAR ot B NEAHL. MDA: Al WT: CER MEFRns
HTHINRRZE; KO: CEENR AR ZRHIPPAR a5 N4 KO+VE: BT RS i ZEEIE S PPAR a0 NER 4.

WT-EtOH KO-EtOH KO-EtOH+VE
—_—
x20 \ »
72N
AN s
g
D |
x100 v v
: Y, 5 3
Y v

DOI: 10.11569/wcjd.v31.i3.113 Copyright ©The Author(s) 2023.

4 NRBLALR4-HNERIRIXIER. KO-EtOHZH IS 44NN AT WS4 - HNEFH 20 (4= IS SLATRE LR BoR K, 4500 = kBT RIX
). 4-HNE: 4—EI LG WT-EOH: CEEEMEIRAVEF AR NRH; KO-EOH: CFFRATRTRAIPPAR oY/ NiR; KO—EtOH+VE:
CEER A4 A 2B FRIIPPAR o A8/ LA

SR EE A H HESE RS, HE A E KT DU B BtOHAUN 2L RS, (5N FH 44 KB G 258N
BUAE R A E d 3L ae ", Aszibrf RHEEWT-EtOH T CATHIE M. ARSI AT 4345 BT 70 7 & 1L, PPAR o
#H, KO-EtOHA/IN R B AL HTE ML EFSRSODACATH)  BhFE/N UH A SODRI LI & T [, JF HH A Cu, Zn-
VR, FIRFMDARI & B MA-HNERIFITERIA /KT SODRIFRIAMPPAR eIk /KT 2 IEA S, e L
B ST, DEATEPPAR o RGN T, NERE WA DhREA SRR/ BRI 7T AL, PPAR ok 7T 5
H LSRR AT R, IRl T 2 85E S lepuE AL ONIIMn-SODZRIE RGP B E BRI, 5l ONIR4ETh
0. MAEPPARERRLALI P, NRAHEAZEAEE ALY, WA ICIES, KA CBE KRB WM
P L EAL P T B Bl D, gt —BaE s CATEZERIFEEAMARMIER, 2K R B Fia T kpHE
PPARO AT 512/ B A IR B 22, R BIPPAR.  FAIERT, CATIHIRIARIGEALIE L F 2 5 LR ETE &
7E B AL BA IR B ISR, RPN OGP, Azt b, KO-EtOHZN b HoAth 2 531
Ve (AR, KO-EtOHAUN R B 414N Cu,  fESODFICATHITEMEFImRNAF A, S 2 IANF] 142 4k
Zn-SODFmRNAMIKI FEACH LR 2 N, M4 &%, XU IE QB3 0/ BRI B R g f
KE/a thARBE AR T L HIA B, MMn-SODRIZEIZ /K PPARaHIERZ AT HE B A T 32 5 W Cu, Zn-SODI#
IR MR 2 5%, CATHIMRN AN RIAK KO- I8 5TEA IS,
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Stomach SOD activity Stomach CAT activity
30 7 0.8 1
25
20
~ U‘n
gL 3
=210 A
5
0
KO+VE KO+VE

DOI: 10 11569/wc_'|d v31.i3.113 Copyrlght ©The Author(s) 2023.

5 /N\ERBELRAYSOD, CATHREMA. KA1 NR B HL MR MEESOD K CATHYIEIEAE L. P <0.01, CEHIREIRIRAUPPAR oy i
SN vs BT EIB B AL TR NRRZH: P < 0.05, i fk B SRR FRHIPPAR o B N vs CBEIREMEFRIPPAR of i ) I
FAH. SOD: S AV CAT: i LA, WT: CEEREMRIRIVEF AT N KO: CRETREMRFRIIPPAR e/ NRZH; KO+VE:
LR ERE A ZEEIRFRIIPPAR o A N A

Cu-Zn Sod Mn-Sod Catalase b
nl4 % 4
9} % >
< 1 = <
0.8 ‘z‘ z
2
€0.6 % S
o, (1>)
£ 04 205 £1
202 ® 9
% 0 g o0 0
KO KO+VE KO KO+VE WT KO KO+VE

DOI: 10. 11569/wc1d v31.i3.113 Copyright ©The Author(s) 2023.

6 /INFRBELANEEEEAIMRNAMENRIAN TR, 4N B A NS Cu/Zn—SOD . Mn—SODFICATImR NAFHX FikE
M. P <0.01, CEAREMRIRIIPPAR o N vs (i Tﬁ(’ﬁ%?‘%ﬁ’]ﬁi&/ \ERAH PP <0.05, CEETR B A UL BN FFIPPAR ofiig: il
INFRZH v ORI ETERSRIIPPAR o NFRZH. Cu-Zn Sod: FAEHESEMNEAVER: Mn—Sod: S IIEAVER; WT: CEZIR EMRFRIE A
I/ INRZH; KO: TR MR FEIIPPAR o BT N2 KO+VE: IR IEA 4 E ZEMEFRIIPPAR o B NG 4.

4 7, (BRI R 27 R RIS BUR R, H

2 LA, PPARIBCE RN A AU E R As e 1 2 SRR

iz, R B PR P A R, PTEALEESODAIC ATHY LR

IRHERSODRIFIL L RG], MIIE F LEERSIE sy s gy (e BRI 2500, TS
R, R B S S A LK 1) AR s P o R

R B B EAEH BRI B, B0 LB IRIRA R IR L3 A7

N, PPARofE N H B AEYNE S R T, A WHFE PR IT I AL W Bl AR YG TE D 0E Z AR a(peroxisome
SEHLBEH AT DL RS PR O R0R T SR A proliferators-activated receptor o, PPARo)E 2. FE 15 S 18
SEIAIESE 7K RN QRS E, PPARGKT T B PR B RS R b 4R A S 4L, B8 UEPPARofE
AMREFAR G BA — 2 FIRIFEH, Rkt —Pat A B N BA TN

PPAR ol s 712 5 B A HGE RS 1 B 3 pa 40 i 25 88

O, PR IE T S U T R A FE LB %
{5 FEI B £ U RIPPA R o /I IR, S 2,1 S

B IR, S KEME AR, STt

HEJL (a3 2 /N, %’ FIEZH 20 A 5O, i ARk
ZhE= RIS BRI 0 B ZH 2 R TR B A e R, S B
KO 2B R 5 B R, S B isHEEY SRt — E@E‘J B UK B A R A
JA R 2, BT R D RERF G240, 1R iE e 1%Eﬁ(superox1de dismutase, SOD)FIIId S MV 5 (catalase,
B PR . H RSt B AR 2 DIIRYE  CAT)ROI I, I G e 4RI R A 8- 0
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FIFEEE R TE /K, 18 S2 i 5Ot 2 B PCRIZERI /N R
& 2H 21 ri SODMICAT FRmRNAAH X 1A 7K

f/DPPAR I T 25 5 140/ B B A B #4514, 5
FEL/IN BRI A U I SRS R A ) 5 S8 A T TPl R
G/DPPAR AL, 1 B R0 PO i I S8 SR, R T
B AT A L BESOD I HEFImRNA R IA /K.

HR/DPPAR oL F] P B LI 5 1) 1 Rl AU ML £ it
— P INEE, $ERPPAR o n] I I A B S AR e 37T
SAACRIE IR B, W QS T AR I B R i
B —EMRIER.

REf=

AHFFIAE T PPAR o F A MRE R A, 15 B R
WEA TR A=A, 9B iR R R 1 1 b
B At 18 R HRHT . AEARR IR T T BUt
FOH, L 3 MRS, TP PAR ol 5 xf
ST 8 R 52 75 BT, WIRSMRTEPPAR o
B LG AR I B R (B T RE R A 1
i SURIFF R A .

H
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Abstract

BACKGROUND

Ventilator-associated pneumonia is a common complication
in mechanically ventilated patients. Elderly patients with
gastric cancer have decreased physical skills and become
susceptible to ventilator-associated pneumonia, causing
adverse effects, and understanding of the composition of
pathogenic bacteria, inflammation level, and risk factors for
such patients can provide a basis for disease prevention,
diagnosis, and treatment. It is conjectured that Gram-
negative bacteria are the main pathogens of postoperative
ventilator-associated pneumonia in elderly gastric cancer
patients, and they are associated with procalcitonin (PCT),
interleukin-8 (IL-8), and high mobility group box 1 protein
(HMGBI) as the influencing factors of infection.

AlM

To explore the etiological characteristics, changes in
inflammation levels, and risk factors for ventilator-
associated pneumonia in elderly patients after surgery for
gastric cancer.

METHODS

Fifty-two patients with ventilator-associated pneumonia
after gastric cancer surgery at our hospital from August
2017 to August 2021 were selected as a study group, and
78 patients without ventilator-associated pneumonia after
surgery in the same period were selected as a control group.
The distribution characteristics of pathogenic bacteria and
serum inflammatory indexes (PCT, IL-8, and HMGB1) in
the study group, control group, and patients with different
types of infections in the study group were analyzed. The
risk factors associated with ventilator-associated pneumonia
in elderly patients with gastric cancer after surgery were

2023-02-08 | Volume 31 | Issue 3 |
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identified by Logistic regression analysis.

RESULTS

The percentages of patients who were older than 70 years,
underwent mechanical ventilation for more than 5 d,
used more than two types of antibiotics, and had a serum
albumin level < 30 g/L, basic lung disease, and smoking
history, as well as serum PCT, IL-8, and HMGBI levels were
significantly higher in the study group than in the control
group (P < 0.05). Logistic regression analysis showed that
age > 70 years, mechanical ventilation time > 5 d, serum
albumin level < 30 g/L, underlying lung disease, PCT
level > 1.0 pg/L, IL-8 level > 15.5 ng/L, and HMGBI level
> 60.0 pg/mL were risk factors for ventilator-associated
pneumonia in elderly patients after gastric cancer surgery
(P < 0.05). A total of 82 strains of pathogenic bacteria were
isolated from 52 patients in the study group. The main
strains were Gram-negative bacteria (54 strains, 65.85%).
Serum PCT, IL-8, and HMGBI levels in patients infected
with Gram-negative bacteria in the study group were
significantly higher than those of patients infected with
Gram-positive bacteria and patients with fungal infections,
and in patients infected with Gram-positive bacteria than
in those with fungal infections (P < 0.05).

CONCLUSION

The pathogens of ventilator-associated pneumonia in
elderly patients after gastric cancer surgery are mainly
Gram-negative bacteria. Serum PCT, IL-8, and HMGB1
levels can be significantly increased after infection, and
their levels are related to the type of pathogens and are
important risk factors for ventilator-associated pneumonia.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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"R,

B#9
WA B I A G R A FBAAR KM 895 R 5
B SRR AR RS

TixE

#LI2017-08/2021-084% I £ F B & K X A FHAL
ARSI KB S2BI A BT A, FIAR G R A PR
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RS >T0% . HUMAB AR 8 >5 d. A F R
A >2Fr, ik a&kEGKF<30 gL, AR,
B A B A A PCT. IL-8. HMGBIK T3
T AP (P<0.05); Logistic®l)a R, SF#5>70% .
AARE AT >S5 dy iFa &G AKF<30 gL, A
K ehAfgm. PCTARF>1.0 pg/L . IL-8K-F>15.5 ng/
L. HMGBI1/K-F>60.0 pg/mL34 4 %4 B J& K s K &
R UAR KPR 64 e B Z(P<<0.05); AF 5T 4852451
BHEESBRRRANK, TEAMAFZMMNA,
354%k, 5 65.85%; FFRCLLE LM TE B4 B H
PCT. IL-8, HMGBIK-F& FHF 2K E ., AH R
Feld, F LA RBGEE LR b F S AT S
T AH B EEHP<0.05).

21t

ZF B BAIGFEINARE NI KR RE T A F 2
MM, &G aFPCT. IL-8. HMGBIK-F T 2 %
¥3, LERTFEmRHA LA X, B Rt X
MR R AN EREeRE.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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-8(interleukin-8, 1L-8). L% %2 [1B1(high mobility
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2.2 BRRA, xR KR AR ARKE WAL
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2.3 5 B R ARB E A FRIAR KA XK X A
B & DA 15 R AR WP IR AR 5G 12 il 98 DR DR A% &, BF 9T
. XA EP<0.05TEANHTE, WAZHER
Logistic[al AR, LR EIR, fFl>70% . HUARIES
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IKF->60.0 pg/mL¥Y AT 5 I A G K AEFFIRHLAR
P 5 (A7 6 f b R 36 (P<<0.05), WLEE3.

2.4 BRI IR A 5 A AE B S2 R 3R B
I I B 82K, BRI AI O 2= I T, HES4HK, 165.85%.
W24, HE1.

2.5 PRATRF L LA B F b iF KmEamrKT K
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® 1 HARE. WRARERTER

=] HER4EN = 52) {0B4R(n = 78) ty® P
MHBIER/ZZ, Bl 32/20 46/32 0.086 0.770
BMI(kg/m?) 23.19+2.37 23.38+2.14 0.475 0.636
e

>70% 28 25

60-70% 24 53 6.137 0.013
HisESiE

>5d 31 30

_— - 18 5.606 0.018
RN ABER

>2f 42 50

<o - - 4.190 0.041
MmES%ES

<30 g/L 33 31

230 gL 1 = 7.022 0.008
EAhs

a 20 16

= - - 5.020 0.025
RS

B 25 24

= - - 3.980 0.046
FEFRP

a 13 16

= - - 0.363 0.547
SIE

B 30 41

= - - 0.331 0.565
TN

= 11 15

= a1 - 0.072 0.788
S [MSAREBR

B 3 1

= /5 . 0.871 0.351

BMI: /AREEE.

R 2 WARA. XNRAMBEIAERSIRKF LR (mean + SD)

A% BlEL PCT(ug/L) IL-8(ng/L) HMGB1(pg/mL)
HRA 52 1.63+0.27 23.25+5.89 82.67+18.14
IR 78 0.65+0.12 10.63+3.42 44.26+12.95
t 28.189 15.435 14.086
P <0.001 <0.001 <0.001

PCT: BSHRIR; IL-8: B4BIRNFR-8; HMGB1: iR KESB1.

(P<0.05), W.3%sS. Y RAE S L5 WP I 25, NP IR T MERE, SEARAE
BEmTIa], BB A dr e 4. B T2 AR TR e
3 e B, XGRS ZE, A TR R A R N 221,

WPIRAURE S il 28 o 17 0 R ek, PTEREIN (]S4 i S vHEfh S R e .
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* 3 EEERABAETERIERIEMENEXERERD T

e B SE. Wald »* P OR 95%Cl

s > 70% 1.468 0.382 14.762 <0.05 4.339 1.876-10.037
HiE=SE >5 d 1.760 0.419 17.654 <0.05 5.815 3.147-10.746
MEBEBKIE<30 g/L 1.281 0.407 9.900 <0.05 3.599 1.784-7.260
BEmE 1.738 0.504 11.885 <0.05 5.683 2.892-11.168
PCT/KE > 1.0 pg/L 0.922 0.341 7.306 <0.05 2514 1.049-6.023
IL-87K > 15.5 ng/L 1.324 0.498 7.063 <0.05 3.757 1.976-7.142
HMGB17K > 60.0 pg/mL 1.070 0.426 6.308 <0.05 2.915 1.263-6.729

PCT: 45X, IL-8: BHIRNER-8; HMGB1: SileXKESB1. BLEME: F#2(605-705791, >70552). HIFESHBI(<5 d~1, >5dAN
2). MERNBBR(S2P71, >2f0R2). MESESKE(>30 g/LN1, <30 g/LN2). EMHEIEH1, B2 RELFN1, BH2). PCTKIE
(<1.0 pg/LA1, >1.0 ng/LA2). IL-8KIE(<15.5 ng/L91, >15.5 ng/L/92). HMGB17K(<60.0 pg/mLA1, >60.0 pg/mL2).
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HMGBIF§6 55 T IR NG 28 A8 BEREIE T3 nmpuRo LA S il 28 60093 IUKE, mTVE s e il 1
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HEEESIEEMFEEA X HMGBUBEAEWR, 718 SWEEAR . %% RS, SEInEe XK, A 2k
AR SEE AT, B AN HMGBL R A k% Wi BB Il S5 22, WPIRJULSS, 50 5 = ARk e, 1X
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® 4 WRERREDRHE

RRE FRELRR) FARREL (%)
ZE=ZEME 54 65.85
ot E 1 1.22
EZFERBRE 2 2.44
KiPRESE 6 7.32
i EBE 12 14.63
ARERE 15 18.29
HESATIMNE 18 21.95
BEAME 19 23.17
REEIRE 4 4.88
BIEERE 6 7.32
TEEEENE 9 10.98
BE 9 10.97
BESIRE 1 1.22
NBRuERE 3 3.66
BRR4ESE 5 6.10
Bit 82 100.00

x5 ARAFNARBELBBEE

RAEIEMKE LB (mean + SD)

285l BlIEL PCT(ug/L) IL-8(ng/L) HMGB1(pg/mL)
FEPUERREBE 34 1.82+£0.31% 25.81+6.43°  90.69 + 20.37%
Bt ERAEE 12 1.40 £0.26° 20.49+5.17°  75.83+17.06°
ERRREE 6 1.01+0.23 14.26 + 4.59 50.90 + 14.92
F 24.437 11.101 11.979

P 0.001 0.001 <0.001

SEZOMBREEFSEMEL, P <0.05 SEERPESELL, P <0.05. PCT: SRR, IL-8: S4EN=-8;

HMGB1: SiIBXHESB1.
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IR K AB1(high mobility group box 1 protein,
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T8 T R T A it B RS e A PR LA G fils ¢
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A TAREL. bohn: S8 INARR IR AL, FEARRRA T
(RIRER I N\ e B B 22, 38wt T 4.
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