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Abstract

The diagnosis of achalasia of the cardidia (AC) is primarily
based on clinical symptoms, esophagographic findings,
esophagodynamic examination, and upper gastrointestinal
endoscopic findings. High resolution manometry is
considered the gold standard for diagnosis. With the advan-
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cement of new technologies, the diagnostic methods for AC
have become more diverse, and three-dimensional modeling
may facilitate early detection of AC. The use of endoscopic
functional intracavity imaging probe can enhance diagnostic
accuracy. Common treatment options include endoscopic
balloon dilation, laparoscopic Heller myotomy, and peroral
endoscopic myotomy (POEM). POEM has emerged as
the most widely utilized therapeutic approach currently,
significantly improving the clinical success rate in treating
AC. This article provides a comprehensive review on recent
research progress in the diagnosis and treatment of AC.

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

I & A% i (achalasia of cardidia, AC),2 —FP R & 1
BB T AT R IR, H5 T i AR YE 045 16 ROE
R REEY., REHAFEL LIHE NG
&, RE BRI EASATME, REFHH AR,
ACHL Wi X EmF g, = 4B TMREAC
89T R I, NAELTF Ffeli e MR ARAT T AR 55
BTG A R F ARG R ML TR IR
M Heller Ui - K. 2 v R4L T ML+ R (peroral
endoscopic myotomy, POEM)%. POEM €. 5%, % B A &
TR0 7 ik, KIaIREH T ACHIE R G IT R
G R AL G ELESEF RGP RS, *FACHYS B
Fail J7 BAT4RIE.
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BORE: F I ARERODWIRGOE, £FEH
PERMEREATE. BIRETT T ik SR, 20 R T L
TR A AH A FE R F X, BIRRRTRIG T Kt
KR, F5TE. EREE, THILENELETR
MR IR E R TR

IERSGR: (R, THE®, R, RE, R, B3 SUEENN2B R
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03I

Vi1 22N (achalasia of cardia, AC)/& M LK &
B iR, AR EE T BRI
(low esophageal sphincter, LES)fA it AN [ /& FELACHER
BB R Y. ACHIAFE RIFRLINREL/107], BIRER
10/1073, SRS % 2 ETHERHY, ACEERIN
TR AWV M. R ERE, e
A RRE L MR P, ELEETREA AR, WS,
SR 2 S R Ge ot TS WA CHE
MREAHEE - HRmEad. 890G~ (barium
esophageal gram, BE)FI £ 1540 ## 22 I /% (high resolution
manometry, HRM)®. 45 HHELACH SUASREIR S, Wi
Je AT B AGIE N B R A DAHERR 28 BT AR, 0 EEIY
AT B ARG R T AL 494 (computed tomography,
CT)fg s i . e i & 45 ¥ (timed barium
esophageal gram, TBE)X[ 12 Wiy 525 X, SR, 12 HTAC
HI G hRAED ) A HRM. 81 H LR B R DhRe itk s i g R
%t (endoscopic functional luminal imaging probes, EndoFLIP)
A DR A MR T 45 1Y H R IR A CH T,
WA B TT IR ReE N FRAISLES R 1Rk & B
2 Fhb(esophageal-gastric junction, EGI)]FH 77 M T 22/
FEIRY. ACH T RE A I B &% i (gastroesophageal
reflux disease, GERD)H: 4 kA & . ok, FEACH
B REAIEEFRNGED, ERARMEFER S KETF
ARIRIE. I, FHHSW, KEHRYT, & 7R A E M
HAEXTACHEH 1 PG Ak A 2 E . Ak
LRACHIIZIT MR & B 4R AC H T Sof it .

1 B3 RSERNIZ M
SERNS THIR YL 2 W B G 2 ACHIAEIR B 4F 7
WATRIME . St PPN R S8 I ACRE (R [R] RZ WEAT LRI )
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i BRI A AR, X ESREIRAN A R, R
I BIRI2 P REIR SEEQQ-740). LA R M E 1 B 3
AR TR L 22 OB, DL SRR e 0o 3 1) AR
R GERDEF AT X0, HAMBRIATT TC R B 2%
ACT. IR B TR IR fh R 8 RE
R B SRR H AT ANE . — DRI, 95% ) &
FAE R INiAT I8 BiHeller ALY FF AR (laparoscopic Heller
myotomy, LHM) i SR A Fires ™, iX 48 m i v fé
SEEHEE R HE . ACTEILE 7% (Achalasia
Severity Questionnaire, ASQ)” FlEckardtiF-/3 & 1P AC
HOREDR P AR R R m S T SR, A E ek R g
Al R PEREckardtiF o3 15 FEARLE, IIRAEACE
WA R, CHAEAR G KA BE R EE, &
BT G IR IR SR, IhAb, Sena R IS E R m A R
%, LR R IR AR S R A A AR,

L1 &% 8+ =me AP0 siad EACHH,
— )R E N B A e A IE . SR, A A R S
SR 3 AT B+ e, LERIE TR AT
BT, AR P DA FoA B i iE e, Wl &
BRI BEPAEMEC!. FEMMHACEE T, W T
AP ko ih, B e ERGREY. X TLES “4%
Fa7 R, R T BN AR R R A B E T, A
SRS LESH 2 TvkiE s, BT RSt e
Pk R IEAC, ANETE R HEAC, R AEN]RERZ H
TR IR . MR e B A2 vy UL TA) MR 2 25
K, AT RE A B R S A AR — 3R 43, CTR T4 iR
RAYERARREACHAR S INME. BARPFHAECT
R I B A, H AT DURIE A B At
U A R A A 8 S Sy e s s AR, G
B 2R e Bl R Ik 2 25 ABAF- AT DURE e PR IR 3R R 4k R
PEAC. CT BT LLR B iR e e, SRS R R
ACHEFE W] Re A N A 5 B8 AR 5C 1 HAth i 8 8
it A ACH H EHEGIGAE g 512, S HIEGIf
PR P LE R RE N AR KT O R BRI e 2. b, B S Y
% (endoscopic ultrasound, EUS)AT Bl T 1K 515 fibs™™!.

1.2 RE AR BEZ R, Bt JHRAPEN

Jiik, TULE R B ENHRER NS B8 T HAEA,
Iz BT B Bom R A 2 W ACHIBU A
HECAEX L RPN Y KB Hh, BGIAb SRR A,
HAFIGIHFEA RS, mEHFREEENE “S”
T, RN ZARGE AT B ™, 5y ACRE AN A Y5
45 RFAE, RIEBEIZ ITACHIBUR M 58%!.

TBEM M8 27050 A5 70 TR 78 1
L, BENE SE L A A HE s R 0™, 20184 ) — T 7
KB, FESIYBII, DUERIEEA2 em, ZITACHI RN
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85%, 45 T 86%. 53 I M AR (R A 1 K T2
em 5 13 mmERHUA15 B T BB AL E, RTACH)IZE#
A[IX100%™. TBER —Fi 7 (H4 212 Wik, JeHxT
B DI AN 52 800 R 5 AN BRI LES i1 gt
Blonski%PVRIN, 1097 5 HLIAYT RIS - Eh U 258:3%
FEACHEEIRIT I R AF TR F.

B 5% 1% (esophageal transit scintigraphy, ETS)
H5TBEZRMWL, 1 B EZ Z ARSI & YIR I E &
ZFI)Re. TBEFETSIZE RALIRIT HT G 3 BA MG
PEPL BRI, ETSANRESR AL T A5 M K20y, EARAS 5 5%,
DR A2 .

1.3 #4750 E % HRMZIZWACHI G hrik, 1] L
R Hh I E M ) B AN, FHHRMAT A 68 1)
BEJEHEWT B A AES4RRZ BT 43 5 (Chicago
Classification v4.0, CCv4.0) ", ACIIIZWT FEEEAF & B 1A
S LG A0S B AL ESHA SRS, Hi4ECCv4.0, ACTT
SRR T RORHE S FA S E (integrated relaxation
pressure, IRP) 5, BE 100% K450 4s; 11 22 s+ 4r
IRPSH, T 100%KIHENCAH, =20% )7 A FEAAAE
R TR FRIRP R, BB TLIERIG, =20%
) MR o R A A S IS AT I i e AR 0 (distal
contractile integral, DCI)>450 mmHg-s-cm™. —Ijifff 71 3&
WL K34 BT 28 25 el R AR SR AU TR ACT
JIMESE . R, TERRR N 2 WA ACRLEEH, £
HRMA 2 i 22 /045 1B A5 BT Fr 2524540024/, 3X AT e
BT ) S ) 2 PSR ST ATTT ZR AC 35 3@
R, FTREREECN T A T B, By CARE I &
EEEWRIN T BAC, XERICR T =ACRE =
AL B, BRI AW aaR B, 112
NEMB, T AUNZRM B MHUMGE 1 f KR,
PP BLEALT- T LAAS 2 & AR, T ix s, FE
T2 I FORIR R = Fh R A CZ A2 R AEAEAH LR
HX.

1.4 @4 #HEETMNE 55 PFEHEPNE(high-
resolution impedance manometry, HRIM)4%5 & | HRM 3%
BB HRR, A B TR EE I e da A a o, PEAN
AT IHEZEHA LA™, HRIMBE % | 55 572, 5TBE
ZE LB YIASE. T g — PR B TBEM 2 MK
AL, AREHRIMIE I LA 7K (single water swallows,
SW SR, T2 £ v [ i o, 455 [ A £ 4.

FEMRATT ZE N B X384 (solid test meal, STM)
W VFBES 5 R S I B E GIFA 5t 32 435, — I A 471
BFFLR WA, HSWSHIEL, STMAHESIBERG 127 R
o 2 MG 0. oAt e (045 2 RIS A (multiple
rapid swallows, MRS)FIHLE KBk (rapid drinking

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

547

EER, F. BIRMEEEN2E NEIERS

challenge, RDC). MRSAR ¥ &5 )3 25 FE FE FILESFA Gt FE
NACTERLFRE T4, IRAITZIYACBRH /EMRS_ BRI
TR LESHFASH, o R4, MIREACEHE RILH
BF 5 L ESFA s AN & R 25, RDCE T A TRk
1719, B8N T ACHIZ ISR, — Rk i, I e
BN RN B T2 W B ACTE NI & 12 3RS,
1.5 3D FiE = 4EEIBEEORII R RE, B it 7e %
] 7 R Mittal E A C B IICTEIE 3k
IE. LES. B MRS I =4 5 R, ]
RILAC B2 T AR T A 8 A -LE S B /N T35
18 Roy“5 st F #f HEAJR 1A% (magnetic resonance imaging,
MRDZEAT = 4E @ RRBAUBGI 251, AT, AEEG)
EGIHHT A1 ) AR, wansE LA Z 177 1A
FERE. BRI, FIFACHEH ICTEMREEAR kg
SLETIE R S I SRR B A W AT, BT R4S
TR B 28 B BE SR EE I &, W] DLW 2 B ) kR
Y, (R HEACHIZ WA . X —Fh a2, R
RN RN Il B 5 3D T ENEARAH S &, i
3DFT ENH ARG E B 07 FUARAY, W] DA A s 3 g I g%
JRIEES A, BB EARRG FR AT B AEIR T T
FAHWKHEY, BFEFARUIOMAE. KEFRE. 28
1M, W T CTEMRIFI3DEBLHA — € (1R, &3
T DANEMT 234 58 ik 25, Tk 2 40 T B LA, &
REAZ A W] Rl 2 203 15 B AR A BB DT 5 1) S e )
AR AR TR B P O TR MO, AR
R R I AR FRRES.

1.6 WAL T 2 Atk e MR AEAR 5 EndoFLIPKH &4y
2R BELAT0F T D0 vk 22 AN A AT R T AR AN B R
71, VA B BE I 1 2R ME G I Bl J3 20, e T
TE =Y R SR o SN SRAS & 1 R A E 2. FLIP
S AT LUK 0SBk A R B R A R AL
IR . RTINS, 2 TEFLIP S, kiR
WILEGY, A5 FNUREE A S ER TN T AR, ek
ok s J10E B BN BAR N B B R ALY IR AR A
(esophagogastric junction-distensibility index, EGJ-DI)"". £
T 5t R, ACERFEGI-DLE. 2 P, H 55ER ™ B
FERRORRY. s B B FLIP TS LU RO i BEEGITh AR, —
S ACHEIRHIRPIEH B HEGIY TKIIRE R, MAC
TEIT RN AT, X R BFLIPHVE ] LLR B /E (IR P IE
WINACY. BLAh, FLIPIRAH & 3 Jy i R b
HRMZ 18%™. iXS6ff 57K B, FLIPX ACHIS T B i
SRR, X T ASBEI 32 0 Y 8, FLIPAZ —A~a) A
Rk, ONFLIPAYE B s iRaa Mk T ™,
JUBU e R BHF LIPA ¥ S E A ACAK R FIERFE S 7k i [A]
FIA e L. SERS HEATEGI-DIRT AR AR 2 9 15
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KRR AT ok 2, DATRRT A S5 750 R X, AR 38 S b)
Frald oot B S 800 iR 2, 45 EBTA, EndoFLIP
BAG iz (N RS, AR, EERIX I 5 51 IR 2
L F I R SR, 306 75 2L 58 2 IR FLiE A (3R D).

2 BRITVRMBIENBTS

2.1 s ZIMNATT R CUIRZGIETT RN R S0 4
ZWNETT. D RZ OIS KRR 24 . A5 T
Ffll(calcium channel blockers, CCBs). iz — BglF1H]
FURIFTAEARGE 24, AR Ehd i = A — AL B FA ThLES K
SR Al A R . CCB s [7) 41 A P T, {HLE SHA ith.
PUIBHRGE 2515 HUM-TEARBE 2 44, MTTAA 5t P18 UL, 7
FRAR A — PR IR I RS TR 5, T 00 ) A R e
HTHE3S- IR S 1, T UE ] FRRACEE IILES
JE AW BRI, IXLLZGRCRAR R, R BE BT SR A A
HME, JRAh, IX 2 B B S EIE R, AU T ASRE
S HANIATT 0 B2 BT ZRACKER™.

A #5411 25 2 (botulinum toxin, BT)E ST #ILES/Z
2T EE M2 AR A Z BERRIR R
KEARLESE A, JHEHNBTHACE S 224N, L
A T A KL N R IE™, — IR T Rt
P8 BTV B T A R AT, (R AR R AR R,
W21 R T B EKIRYT. BUSE S R IUBTE S T LA
WBTVEH BILESH R X I, LLAES W8 FBTIESHA
I7 HA T SRR, SR, [ B IEHBT g2 S8
WUAF=EFUE, SEUT R Z. 1AL, R EHBTS S5
B R AR Ak, B T A, (R, X TANE
AN N ERFEY 7K (pneumatic dilation, PD). LHM. £
W ALY FF AR (peroral endoscopic myotomy, POEM)H!
B BB BRE VR B FBTES ™. ACEFH BT
1 S AT AN 52 FL B A AR B P B Ry T I RE IR, BT ABT
TSRS A B A T AR B B T T I R .

F—FIRTT TR SR £ BEf (ethanolamine
oleate, EO), ZXMBLT- P9 53 FBTVE S EO I &5 Tk
FR, T 5| A (¥ 90 SR, F 78 R B, EOTES ]
HFACES, HIT B SBTEESAN ™, SR, hFF4E
s T ge s A6 7 J7 ST, 12367 77 S
HA
2.2 B TR EY 5k PDIKFCINERRTELE BN N AT I
WY TRRIRLESZF4E. 5 H —Fh B AR 1S 3R(30 mm.
35 mm. 40 mm)BHA Ty 7K. 30 mm I ERTE 4R,
BT KRB E A, XA R 5K B K E AR
TR N2 40 — TR FU R 1144451 F g3 EAT 1 374N H IR
BEVS, 45 35K, 130 mm. 35 mmAN40 mmERTE) H
o, S AE 1A%, 86%F190% ) B TERGEMS. =4y
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W BFELEAE IR E K, B L ey 8 4%
T EEPDIA K WM. mik33%MPDE A 1P
i RNPER . . EEER R BRI, &
B RRERY. MoonenZE P HEAT T — I A 44T,
YIN T 41664 PDEE, PDISLES/E /1 BFEK, 3-6 A
(A R DR (EckardtiF 73 < 3) A83%, 2.8%!1) & Bl
BEFIL, 2% M EF BIUKH I, 64N 7 5 B R
RAFRI%. SRTT, LRI — L S
BREVAIT BN KRB AEE R, 408 DA .
M FINB AC & PDYT 2 I TN R 2% AW AL
/RPDSLHMIATT BN Z T i 22 500 5 BRTiA,
PD/ AT R AEF AT 7.
2.3 A%t Heller L - K LHM & —Fidid VIJFLESH
RUR ARV R HE R BT AR, — TS R4 R, 1
SERIBET404 A B, LHMIIA 2R N87.7%, R A VT
TIRTT RN 2 e AR, SR, K HABE U T % T B,
XA AR T EOm I EY. LHMA G B 5 k4 B
BRI, X 0T Be & T LESHi.

H BT F B IELAEM A I PRI FA, WDor
Al Toupet B & B AP, it BR VUGS, LHM
R YT BRI, ESE PR IR F ARG, iR A %
M31.5% T F4318.8% ). LHMIE S B IS & AR RO %
B AR FPOEM™. tb4h, LHMEXA! B EHT S A AEH 2
4, FETTHN0.1%, FHRAE R A N6.5%. fid LI
KA AL, W LETF AR R L RME Y. LHMA 5 E
R K 1R A 2R 2 R5%-20%, —THBE V56 4F 1]
WFFCARIE, 54%1EFH ARG VEN HIUERE K, B
FEEREIR R R MR AN 1.25%, 1% 1 A Wk g3 R 5
VFERTEIEIR, W2 J5 BRI TLEAR/IN. EIRTT SEX)
LHMYT 30 ToRemi— BEAFE G, Fdvrsr>84%
CARGE B 1 R FATLHMAR T R B, LHMA
Je B R UG R 2R B 4 5 (<40 %) FILE SR E E>30
mmHg”, —TIRKIACIRI L T AR A C 3 4%
ZLHMAIPDIAIT 455, 1 BACHEFHLHMAIPDIY L]
FAHIE; MIAACHEE FLHMI I 5 TPD, LHMAE
I BYAC R (1 R Th 3R e T A AR A ok
Ui, LHMATYR 2 H ATACIH —£RI677 71k,
2.4 29 WE TR POEMAZIGITACEE I —I
FrioR. BEEPOEM BN, W70 & BIPOEMXS FT 4 il [
WARLEA R A7 30, e a7 AR
52, 20164F [ — IS A0 Ml IE, 5 T EckardtiFor <3, H
TBIT I 98% . POEMA Ji SEE I A i 2R {7
TE80%LA 11 7EBIE 1) — TGN N 56415 A C R 1T 58
o, HRAzRE 4940 A JE, RILEckardtiFo FI & HELINL
TIESHERRC. 14E. 24E. 34E. 4EMSE RS IR AR
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AC: BIIJ5HEERAE; LES: BE TGN EG): BEBRF: CT ITEN RS, ETS: BEURES; TBE: EINREBIISE: HRM: 80K
MW MRS: ZRREIA; SWS: BAFIRK; STM: BIRGEIE; RDC: BURUUKHEE; MRI: #ERIRAVR; EGJ-DI: REBIERIN-IKISEL FLIP:
DRI ARAUERIRET: IRP: BEMME.
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IR HIN94.2%. 92.2% 91.1%. 88.6%F187.1%".
— IR LI AR IE R I, R R & RIEPOEM
H ELZEPD R B H WL, (HPOEMXITS 8 T-PD, PDIGYT o
HI2ANEE A B HAE, POEMJG LA BHA KA. il
() — TR ZE A0 HT o, POEMA A YT 2tk T LHM®, —
TBE VT34 LA B A R BIPOEM S LHM B AT 7 200 &
FH2 R0 SR, AT AL, POEMAE [ RUAITIRACH
HHELLHME A 2%, e [ HACEH h SLHM% A &
& 25U 201545 E 1) — T 78t T POEMAILHM
BT TR ACHITT 2L, POEMIGTT HIIG AR T2 i 3 =+
LHM, H3 & JE &A= B TLHM™.

POEM & —FiAHXf 2 &M FA, NREMREZRN
7.5%, M AR FF(adverse events, AE) & AEFA10.5%,
WS, M. RN, A%, KZEAE L
FEFARSFE AR, T AL AATMA R )5 517
LivZE S 7N RS AL, I NPOEME —Fhe
EFAR, PEARFRA R, AL, SPOEMFAR
00 I A e AT A5 H 500, BRI 2% ST T2k, P BRER T RR 2
FERT00KF AR LA HAR KR ABFIATT R

SUUREIR . pHME IS5 A8 & & 2 Wl
FHPOEMA J& S (AU = FLHM A I B &
— TR BN A EE T — IR ACHEE/EPOEMA G PUAE
RIBarrette 8, JERAE T AEET. —IZEEHT
FHPOEMA G T HIE 184 H, ACH# H BIGERDJE
R RAFNBS5%. BB T i a ag KM
SRR TR R AE R 13%MN47%. ]S KZHHER
FH, POEMEF 1 B 48 IRV K A2 %55 5, POEM 5
LHM & 1 E 8 RS HCED) R A% REL
HH2APY, 20194F ) — T ZEZE A Wil 5 POEMAILHMAE
TUREDR A HLVE I (40973 B S 0 T %A R S 22 3,

ALPOEMULFKPOEMA S5 B B8 [ R £
RIEAWERR . — AT HEEREN G R IR, brifEREiE
FIHEREEPOEMAE 11 YA C 83 1 Tl 5 Al A AR 6 T =
JITHEAT 2 5. M2, FRREPOEMBT LK 5 i
B, IR G EE R REET. mimlIIF
1 B A S hRE, PR %% 5 (two penetrating vessels,
TPVs)[ AR AT 2 R YIFF AR ATP Vs
NIEFIAREY), W FEPOEMA S B &8 IR A5
%[80].

H A [ — T 584738 T POEMEL A B RIT &R, H
FIh R, AT BRRGERDR & A=, — 55 (5135 5 4
& T POEMEL A4 D) M BRI A KT B &8k
TR, R AL B R 1 XU
2.5 EndoFLIP/EsoFLIPE & 4 7k fIni ik, St
EndoFLIPFET- ARAMEBRIEY TR IR ERA = L. 2R, B
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VNS AN AL S R

EsoFLIPY ik Bk ¥ B4 5EndoFLIPH LI BhEE. K
FHBRBT P ERA, Seid BoRshA S 123 5 L -
BRIENL B AHER, JERGBE G 2B ™Y, — TR AL R
FTR, HFIREsoFLIPY 5K HIMEACEE A R AT A
ST, Ak, EsoFLIP/&—FHRAG RISt IHEIA. 400,
T 2808 5 AE A% 6 i — 2B W TR
2.6 AR R8T AWIIBIHIT G, 10.1%
A CHEZ L4040 W AR IIAC, RIN AR )
T BF 9T R ILHMAIPOEMAE B AU AR AR HIAC
ARG L B I SR, ghAh, SR A E DI
RATReA B Ik D FERE MR A, A5%IIACE L]
BE TR A UIRAR, GIERWIACEZ F AT
To S BBl B E SRR K SR, — IS TR
EUIBRA G Il 5 1) HO% R 9%, WA BRI R RN
7%, FET3R 2%,

EEVIBATTZEE . ZKRMEMEIREET.
OIFARALT AT LA FRACA S5 PR I R XU, 75
B 2 I AR R R WACIIR T ¢,

2.7 RJGAE B AEag 4 12 A58 BEET ARG g
LGN M. — 5T, A3 R Re <> BT GERDI A1 7
RIME; 53— J5TH, BT VR YT 5 T 30nT BE 2 12T FE.
DAL Lk, A i 5 M R 11 £ 3 T S5 A CE R FIGERD. il
S ZGERD, f# F s T2 i) iay a4 0. x4
UIRIT RIGEE R 1) B 1 A B T B E 5 FE, POEM
& TPDEINACEE, B 5KIGTT L2 Al REA S
POEMIAYT TG, W FtHGED, HA50%-60%E K
B3 RLHMIC U B FH B 2 PDIRTT e A 4L

LHM KNG #EATPOEMAL T E Z HH T LHM™, 1k
4b, POEMANIUGHIATT RIG, 85%(1) i ilid SR #52
POEM#KAS T iy 4™, 4k, POEMAUF-RAIGGIATT
RIHIA 3B AR TT 6. AR, TELR WIACH 1l v, sy
REEEVIRAA R A0S i &

3 EREE

WIHTHTIR, ACHEE LRI AR N MEAR R, il Kk
39 2% ACHE A AFERE IR, SRT, (998 —Le ik
LR E B ALE. GiitR W, 37.4%ACHE B, 32.4%1
ACHEE R, RA3A%MACEZREAN L. PRI,
1A 8% (body mass index, BMI) & ) £ AR BRI TE 7™
F LHMA G IR SR E A 55, SR, PLEK
PN EE TR B BUBMIL, 50 VT Ak B R TR XU, — T
WAREWERAR AR RACEEYT KRG FIH—AE
HRRS, B RI63%M) 11 BAC #HF AR FIRAE, 73%I1)
MMAACHEE FIMMAER. HLoh, WA R E R S
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HRIKI 2, RERRREEIN TS 85 A W] B 5 A Lk
B KT Rg SRR AR A B R K,

NewberryZ:PVUR B, M4 & F- A KLl i 2 T 5
(Malnutrition Universal Screening Tool, MUST)1¥-77, 50%
A CHEE AL T B 2 v o 70 K. 8 73 AU S RE R
FREEN ) EckardtiFap Mok B IEARSE, V697 /5 93.3%
1) B R RS S 25 FRAIG. SR, MUS T A CHERS i
FATE M ARAR RIS E. ACRE—FHMEPER, ACEE AN
/DB (sarcopenic obesity, SO KU ™. 7] I, 5
RIEGACEHEIE A TR, MIRACEEIEREE
TR )96 2R B — g IR e S

BERARBEEACIHITRIHTETIGITIRA L,
UAE FRAS R AT REZ B I T AR IERRE I A, ¥097 )
Ja, RTREAT) 7 B AT S IR e, DARE o i AR TS MR Y
AR I B S, AR R EAR
W LA s A

4 BB AERVRETS
BoeckxstaensZENAC B E A L EBHT K E AR
Vi GERGE AR H A B HE T R R B 2-3 4R 1 —
R AERFFE B EEH A RENE A B, Rt
—IRIT B R B BE Y. AR VA8 AR VR IT
DIIARAE, EckardtiF 73 & — N B 2 BE U5 77 1H. 28110, AC
BF IR EAE NS REZ AR, FECEIRBET &,
M S ECENA AR 2™, Rl prik, LA TBE.
HRM. EndoFLIPZE MW /it TREYs. SR, X+
NG EERETRECHNER U IIfEES . REAC
AR B C KU I s T — N, (R 450 KU T3 AR R
RN, — 5 R A A AT AL 85 FRIE B SRR AC R gk
AT H A BT, SR1, Sato G H, XA KR
SELERR>40% . B W IOEE R R R,
MBI T B L. 2R b, ACERFE AT KIHBE V20
MRARAEIR S B 1 L 12 25, TBE. HRMAEZ& M
TIFEAIT RS, HRTARE NS UITE 4, MBI
BA—E Ta B AT, (HEA G R B E R
TN IR

5 518

ACR—F L BB B Z WG S FILE S/ F AHRFAE (1) K18
YA B ISR, ACHIS W ER, AT
RN LAY, ACH] SEUE S R 1 = HEH S, SR
EFRMECH K. Rtk RIS 2 0 2, FREFHRE
AT ARk OIS W vk B HRM. EndoFLIPA!
DAL M AR R B, ACHIZWIEE] T B2
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Abstract

Co-morbidity between psychiatric disorders and digestive
disorders is becoming more and more common in clinical
practice. They have common pathogenesis as well as mutual
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causation, among which depression is the most widely
studied. The brain-gut axis is a bi-directional information
exchange pathway between the central nervous system
and the enteric nervous system, which has been proposed
to explain the mechanisms of co-morbidity between
many digestive disorders and psychosomatic disorders.
Meanwhile, it also provides new possibilities for the diagnosis
and treatment of digestive disorders. Several studies have
demonstrated the therapeutic potential of antidepressants in
improving the symptoms of digestive disorders.
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0 31
PUMAR 2 H AT bR 2 oy “Hp i =ism 7, £ 8 il
I ) I P R A [ AR RN R S BT 2. IR BT
AR 2 20 N HREE, B =Pl Z(tricyclic
antidepressants, TCAs). &5 5-#8 (0 & F- SR B 1751
(selective serotonin reuptake inhibitors, SSRIs). EFF:
SR AN 2 HE R PRGN 7l (serotonin and
norepinephrine reuptake inhibitors, SNRIs). 2 & iz ER
MRS s P 5 - 000 o P SR LA 1) 771 S AR SRS 4 2. 4
HRIE, G ARPUHIAR 24 48 F A 2RI I, I 284 E
Fhityka AN, 55 1 — T LR, =42 i
A28 T v B B 2. Hodh, M UETH L R G
) VAR &S] PA

i iy o — AN R IR B XA IEAS R4, iR T
ARG5S piE, B MR MR i
HETHT, LINE ZEKME B, B— RGN T
PR TE DI RERRAS . T I LIRS DS RG] A1 5 R
S HA HEAE Y. IR R Y, JUarZiaag
3G I iIE P 5-F2 (Ui%(5-hydroxytryptamine, 5-HT)&54f
SR B, NI O I TE (5 30 3 WA R T
R, IR, H 5 DUAAR 2590 Re 0% R il 90E IV, 25
S 18 BF B ThRED); 28 =, PUIIAR 25 P03k RE % I8 I 5
Ji 3 B RE TR 2EL RSORT AR, 3E — 2B R G W TE T RE Y
PER, o] DLPUAIAR 290 e Va7 T 4 R GE R AL
F BT AT R AT R, AW AAY, Bt
TS 2R N PR AR 2 RS0, fERTT B W iE
e R I 7O e R . IR B E AT
NPT AHIAR 2596 97 B TH A TE B £ B DR tE B W
Jpi(functional gastrointestinal disorders, FGIDs). & &%
St i(gastroesophageal reflux disease, GERD). H{Li&
I5t3(peptic ulcer, PU) & 279 (inflammatory bowel
disease, IBD)Z¢.

1 IDREIE SR
FGIDsj& 41 B i Dh e 2 AL EERFALIPON,
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BEAFEREEENA R 5 2 E5 A ik (irritable bowel
syndrome, IBS). FGIDs|")Jps 8 A= 2 2% BA S o Pk, W5 22 i
o Thae . IpE R EAL . NS, BhiE
B3 5 K B Wi R B G2 ) e IR S5 AR SCHL AR,
R, SERIEE N L6 40% AN 152 FIFGIDsHI M, 48
T E T IR e P s B R R MR SRS R, X T'FGIDs
HHARTT SRAFEIR KA Bk, W FE R, FGIDs A JFHG
0 F (R A EEAT 240 N 42%-61%, 1T 22 H NS 10 RS
MRS S T BRI T e R i A AR, 20164 % IV K
LT 44 - AH LA FH Rk, S 1 R it 1 S 5%
FRALR) L, [F AR TR R G
PRI IR M. B RTIRR 3 AT = 2R Biar 2
FFi67 shiett B i, BITCAs. SSRIsFISNRIs!".

W FL R W HUAR 25 A AT LAOE i et 45 S 4
A5 VBT RS (A B2 S ARF GIDs H 3 VAL AR, 110 HL AT
DAE BT [ R RGN, R A 43 B A
M X IE AR, T REIE B iE DhRe. S-HTR—FE
SRR, HLA95Y% S-HTAZ A5 A/t B i, SSRIsN
FEE P S B PR S-HTIR B, B/ S A 184
203388 TR PRI TS, 038 P i 5ok At 7 o M % A5 s
REIRIY. TC AR AHEBUIERRAEH, S03E FH T ARG5S I
KR FREF, HIRTCAsHABRIEFE, hitnr
HFFGIDs & I eI & O B e g 1. ik
AU 25 N IR 254036 T FGIDs &, AR IR i v g
R DX TG AAE G, Hoh, = IR 2B oK &
FRRT FRAIRIB S 8 ROOIRAS T A e i J2 A0 7 5 T
R 5 508 A DR PR TBTG . TT X S G 7T A i S o )
AFLENN T SO BT S A S5 R W%
RGIIRAL L.

DA EBFFLR B, U2 e S FGIDs B £E 8
PR RE pf O BB S 1 [FI ) o] AR ARG . RS
MK (ERREETH AL R GUERYY, JF B O IE SL il o
AEOCING X R A0 B S P 2 b /KPR HE R 559, H R
[N AR B SR AR RIS 25 fEF GIDs H ™ H
MIAS R ROBE, Rk, 7 75 SRR 2 s I 50 R4l
A R BB R R S SR AT L.

2 BRERMR

GERD:Z1E B WAV RN EE . HEEREGE, 74
A A N AR 5T 2 1 TR TR Bt 5 O A RE
GERDIKIEH LB E BEI= 713, AHGERDAEIR. LN
TR BRI B R 1 B GERDYE
R F A B B AR A BEREVE RS R, IR R
AR A BHArEr 5 GERDEER VAT XA R T
)55 (proton-pump inhibitor, PPI). €3 /1%, Hifi
DRI H AR 7RIS, 28T, A 21/31GERD &

2024-08-28 | Volume 32 | Issue 8 |



8. ET MR USRI B ARG RIRO 6T RIS

15 F RIS (R b 77 B PP IVE T 1349 AS BI5 =097 288, R
RMETEYE H B iR (refractory gastroesophageal reflux
disease, tGERD)"". rtGERDIEUHMLHIR A 24, £ I
B U o i — AN BB AR, K
OB B AG AT I i ik 2 5 BT A D v U R T .

Hwi R B35 F T GERDRITLINAL 254045 TC As
SSRIsEAKH A T4 24 (R IR I S5 ) fh =) B 4]
SHBTNAL 25 P AEGERDH I R BR T3 i 35 £E &
ARSI EE GER DI I RAEAR™. J5 £ 1 70 R 3,
TR 250 T AN £ & B AR I GER D 8 #5973 T
IR, T PR AR S AN B I GER DR YT 38 5 =i
FUFH A2, Hh AT AT AR 254 0] A7 AR AT 0
R AR AE FH ) AL 2 GERD B FEIR. @i i —
SR, PUATERZE Jyph 2 U 1570 v] LI 5 nE
BE LA B SR RIS Al B FR 2 O EJIRER . 5-HTR
INBEIR AL ) AT H0AE R, AT R A P AR
SRR,

OstovanehZ5E* 58 N AN EL T 476 7T 15 22 i 71 B
PPIIAYTGERD 6/ 972k, 45 KK INAIT EGERDEH
FRCIEIR MR EIT 7 LA A it i T 22 R 2P PTG
I, BB iEn &S PHI 4 5047, fEPH-FHYE T4,
SOV ULRE O T R G AR R A R T2 BRI2H S PP
JTZH(P<0.001), MAEPHH AL, Z R TL8iH2FE X
(P = 0.379). Limsrivilai®™ 5% b 7 HiilaR 24 5 a7
FEBEERERTT H VG ), RORGHIRZ5M) 5 A 2R
T2, JCHAEZZ MRS ORI T T 22, GERDAZ
— P, T EAARIEYT, SR N HIER 7 7]
P25 B IhRe AL, It A2 ee &5 5 WG
TS EARRIRTT A, B TS R RE R ARKE IT 7T
[F1].

3 HEkERE
PUYZ $it B W T8RS RS4R3 1 1 DAL 2 A2 L T T o i i i
TERRE AR, PTRAETEE . B T iEBLLAE
WG . AR KIER 22 i ST UE B PU S AR Ao 3
DRIER AL AR F 45 . AR SR SERE fih B 5 P i e
TS PN 43 WA TR, 0K T I8 S A, B R R B R
RO, NI B L. B & R s B
RS DRI R 2R 0 7 ih, e R M R AR, JF3Y
iR & R MR, —TiMeta iR, PUBEES
BT A PG T I mPUR A2, HallsR F 2%
FHSSRIs 2 SNRIsXPUHEA T FliG T .
SSRIsHISNRIsI)ml i it #2 5y B 18 =) R I3
5-HT/KF, BEACE WA B 2 A Rg I B2 20l % PU
PPREIR I RE PR S R . VR 2 /E SSRIsH A&
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25 IS AT U S8 0 A 71 R R i s et —
SEAC R B B 1 TR0 VB 3 SR I 588 R o o O 7
TEH, I g B d 2R Rl PRI B i e )
IR/ 12 28 R 3R e PUSE IR, W 7t 3R WU v
VYT AT DI I b 7 3 A e b JB B o R T
WER AL E R B R & &, TR I HPAS I
(7 13 P e e 2o 240 07 1 e 8 S 240 D 52 5 A T
P55 15 M S 0 A S SR, Spina %S R ISR AR
V0 B e T I 0 o) 4 P € R PAS OGS 1, /b s SR
J, AT/ X6t B 2Rl R ) SR AR5 105

4 RAEMRAIR
IBD 2 818 1 AR 5 P G s JORE PR, A dE 5 T
257 %8 (ulcerative colitis, UC)F 5% U (Crohn's disease,
CD). H iy 1k, IBDJF R AL AN B H, v RE 53
BN, BULINER. G R KOOI R R B IAHE. o
FE RN, IBD - (IR R 21%-26%. 75— T 7t
FCH, JIARE B S A N THEAH LU S 2% 5 R B U CEY
FCD. IX U BIARAE AT A S1IBD [MAZAEAH HAE I % 2.
Duan5 VR IA FEHIHRAE IR [FITBD £ 25 H 20 2 i i 24
PERITBDAHSCAS R0 (1 WU 82 . H DT, 7EIBDAR
& F LR IR 25 40 4 B T AN AT LA B 3 07 i3t
F A AE L OGR4, T HL AT E3R 1B DA FH40
0 55 2 R 245 0 R

PUHIAR ZF 9 %h 78 B AT VETEIBD R 3 P g iF 5
38 3 2% A P 0 % R T R T A S B A LA
o R, B — 2 Ak 797 E 5 10%-
30%I1 & FH UM AR 2590767 IBDP. FritschZ: 7R 1
i FHTCAsHISSRIs$4 ] ZE IBDAH SIBSHEIR, f# HH TCAs
BUSSRISIAYT, £955% 34 11 iR S MEHIR 77 THI 52 2, 1M
IR LI35%; TCASEEE T £160% 83 1 IIRAEIR,
T N30%. B FEUESERY, IBDIE S A 70% 1) 5
SR, XL T IR 2 % RS RT3
MY, PUARZ CESc A BURIER, WTRRIK
AN LA A FR-61 4TS ZK-10 L0 B ifRE IR AT
TR F- o5 S8 iE R T R 7K PR, it sh 42 S DUIRIE B B4 AL
2y NHINLRP3/caspase-1 JIER R MG, 454 0L 1
WFFLEE o bT, PUAmAR 254 m i i Fi) 0 [N, A%
PR R RcrE, AT S R R R. AW T s
FER 25 T E s A I A, e B R R K
SR, DU O A T T LA AR 2 Y 43 i KF
YR Tl E TR, AT e R IR,

5 &g
PR 5 AANAE b3k BT R Gesims TP B S T
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[ 25N D I I 32 2 T T2 OO, [ REAER T G e
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I R e 4 13 LR NI ST LA 2510 R P AL,
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Abstract

Liver cirrhosis is the end stage of a variety of liver diseases.
Once liver cirrhosis progresses to the decompensated stage,
various complications will develop, which will greatly reduce
the quality of life and survival rate of patients. Metabolomics
can reveal the metabolic changes closely related to the
progression of liver cirrhosis by analyzing the metabolites
in patients and provide new biomarkers for the early
diagnosis and prognosis evaluation of liver cirrhosis and
its complications, which is of importance in improving the
prognosis of patients. This article reviews the recent advances
in the application of metabolomics in liver cirrhosis and its
complications.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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JHAEAY A 22 PSP s 3k i () A AR B, RINRE
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A EEATEAR, B S5 A4 RN I ik e A R AR AN AT i AR
fagtil, EREFELA1200 NLTHHEEEA7975 AL
T, & RBET ABU03.5%") . AL AT 4 2 AR A
HHAVRACEE AP AP B, A2 8 — T I e IR
PR A e 3 e AREE I, R T PR K . YAk
T8 HH I DA RGP s 55 9 ROIE, R R R B I Stk
JHF &5 (acute-on-chronic liver failure, ACLF)F1H-4H i
(hepatocellular carcinoma, HCC)™**, AMY ™ 5 540 £ 34 1)
AT R, T HL S BRAR T R A AR, AL
993 R FE ISR BE R 28 . RS PE T (alcoholic liver
disease, ALD). JAREAEIE NN 9 (non-alcoholic fatty
liver disease, NAFLD) /% F & %M/ % (autoimmune
hepatitis, ATH)ZE". %59 A 6 B4k, £ 3 A7 e 2L R
AU AL, EFEREACH . MRPAH . ZUERRACIT LA
JeRERAREE AL, X BRI EREL RIS A
i BERAGIN. IRIIRREN . R & S o iR
ey SRR S A A e R AR AR
IS5 e SR R8P AE, B S 0k e B A K.
T AR B IR A T, W] DL S b 35 e A4
4095 B A= FEATLA, T B AR T2 T S5 R T SRR
AU 2H 2 2 AR R A b i /N o3 AR kAT
AR ENEE BT EOR, F TRk & %
AR X 2 AR RE Y, 5 AR 2 AR R AR EE, AR
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4 2 R A% T Bt S B AR A 1) T R R A R A AR
AU @ T IE SRR N AR £ 5, W]
DLAR i) H T AE B AR P hs 540, 360 190 1 RS2 iy
Aa YT BAT BB U AR 2 1]y g e AR
) AR ZH 2 B T A A 2 SR A TR e AR A A
wAE, FEMTRE R E AT, iR E R
HHR RS AR PR e g TR, AR AR 2 2
— A I A AR U RE A v A AT REAEAE AR ) T
%, TR TR RE A bs B AR
AT DM 2 R R A A, BRI PRI
FAE . MR ARSI A RS R(nuclear
magnetic resonance, NMR)JGitvk, S AH (01 i i (gas
chromatography-mass spectrometry, GC-MS)FIJAH (211
it (liquid chromatography-mass spectrometry, LC-MS) &
FRUHEH 2 i F IR = R R P2 NMRYGIE L 57
TABIAFE M Refe it E AWEE, BFEmER
FEAFD 7 5, (ELR) PRAEAE T R U B HO B2 28 il
fENTRE S IR, GC-MSHFRAIE T /8 R AN 1
YR, BARENREEE, (B M e RN 1R
P REA bR FR R N R 24, LC-MSIIE & 43 M5 K
PN PR, T BT IR PRI AR, AR 4
G BT RO AL A R R AR SRS AL, i — 2
RIC AT AE 1R A= P S WLt S 2 W A s 1) A4
PR AP, A SO AT ZH 2 E BT B L R0 b
FR N F 3 A — SRk

1 KBS EIRBIFF A 4L PaIN B

FRELM IR O 2 I AR A R R R, 25 AN sy SR R
A RS, & AT AE SRR, Rk, B2 W T
LR LAY OIS A PR DG BRE SRS, 0T 5 18 P P 2
H TG F e EED. RSS2 WL 4L S bR,
EFFERANE FEARE RS AR R ZEA L. AR,
FEERNECWIE, BRI E . RARREE
it 5 1L /N EE 2R 45 $i (aspartate aminotransferase to platelet
ratio index, APRI). FT4F4E{-445%(fibrosis-4 index, FIB-
4%, O ZH T 2B 4ith, (B EAE 12 W HERPEAC
SR RSS2 oA R R B SR A
AR, RTR T  IRURH R AR S e B S S 4
WAEDIbRED). XieS IR ARSI R R
Y I B A5 IS AR WA A T LA % IR, FH T X 4%
SRR AT e Ab 3, 2R LLAPRI. FIB-4454%
FR A G R e 2 g/ TN 2 R e 2 B 5 T 12 W 7 2 )
2% N1 (area under the curve, AUC) ¥ /&, BUBME: A 7
PR . HeS ™ R II, 254 47493 (drug-induced liver
injury, DILDFH G2 4Efb B3 R N 2 MR A4
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T RERN, AFERA TR AR AR A R
A P A2 2% 75 v 5 AR S, — 4
AT AW EDILLE & & S A T4k, 5 —4nT
FAFRA G HALT 44k, fERAESE T, AUCHE 2 )M0.753
#10.944. Gaggini® "R 1 IR TR UFRAG 5 A BL T 48 5
Fi(hepatitis C virus, HCV)E YL 838 [ FFET A0 ™ A
FHSE, MBI BERZ(18:1/22:01 18:1/24:0). ik
Hr I (42:6) FVBE R IR A(40:6) FRIZK P AR 4K, S5 -4 A 7= 2
FEEEARE. BatistZ5 R FI IS H NMRE @A 2
BERL DLTIHC VI e S 5 AT AL ™ SRR, 1B L
APRIFIFIB-455 TG A48 br LA B AU AR e
AU S0 3R T 4 24 A ) SRR R e 2 23 Ak B
T97.6%F192.6%L 5296.4%K195.1%. AR A AN
A RIS AR EE T HTH TR, Reis s kiR )
A4S, A BT RER IV G T, LABT AT
LR, TR R TS

2 R ESEIRBIHBVAT L PRI R

bt 2T T ¢ 993 55 (hepatitis B virus, HBV)J 117 2 5f F 1F
K5 RS um s 2 I, AERVEEIN g EHB VIR
e B A g 26 S AR T 28355 BT AR, (A E R
(R, 18P 4 0 35 IR AL T BT R AL A R et X A
TIRAKRR S, HBVERY ] 562 S 8UF shaesifs, i3
SR AE AL, ArainZ ™R I, S EEZ R A H
b, HB VRS A i3 A o R R T 107 R 5 B AN T R s iy
B 7K ST e, 1115 22 AN VL0 G O R 7K P BRARG. Yu e R
I, LT S I R A 28 I LTS A6 AR DR R /K-
FPEAR. Fan® MR I, XU SR A IS
HIAEAE VU I B /K4 e, (RIS, R ARt i rh o 8 A )
A SE Y0 52 /K (peroxisome proliferators-activated
receptors, PPAR)yI{IZIA Fi. 1642 DU AT fe i i 7
PPARYIFI7IE MITT i T 4L, WulE ™ R BLE S 2,
U2 K e NHBV IR EL 28 [ () A2 v, v s
PR IR ) 7K T 228 0T AR, AEAR M ORI 5% B E AR N, ¥
IR RE B A Rk, [RII B8 22 Hb e A i I TR,
i 5 0 T S 5 R o) 4 L T AT HE B T
HHE. XueZ "R, 8. 1WA, D-ALR. OFfR. o-
ZEe. TR BERR. D-l 2L A ) 0 S AU T
F X4 EVEHBY SHBVHTEAL % Zheng R I, 18
PEHBV S5HBV AL & LI A YR A7 A2 2 25
Zt, SR WIRER . PIERRR A2 Mt S5 A R mT
PAPE N IX 733X P 20 58 TRV E A b 640, i — P
T AU 2 AEHBV A2 W 1 8 A E.

3 RBHASEIRAEREAE XA IR PEIN
B A BRI R K, ALDC Ay R B 5K i
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) 2 2 i DR A O JF R A £ 9 1 1 RS L
A8 98973 T K 5| L 10 PR A B 4y e 50 PG 1k
JFRE A, £ Ak A A7 TE S5 2 AR U 3L, R BRI AR R
AL SRR R DL RE AR 1. Huang
SER I T 5 IRG P IR A FE AR G (K R LA R 8L
B, 2l 38 P Rl eaFh AR Y, XL T2 S
M B EIERRA AN = SRR IS IR b IR = A
R, FEHEZR T e S AH DG AR U B A S PG 1
A R ) SN RS AU FEINADH/NAD L fE 3%
o, TG =R RGP ) OCHEER, THUREEARE, X
AR AR A e P R LA 8 17 P B, AT 3 B8UIR
AR AR 4. B4, RSB 22 e T R 1 & i 5
IR, AR S AT AE IR B R — D A R
SHFIE9E, TS H5 FI AT 4EAK. Meyer®6 R B,
ALDEF RN 8B ERE 5 B /- Whia ) B s v,
S ECR RS 1 PR I ARG S BRARG, T R T 200 11
SEREVE, SRS MESRE S THRANARIE 515 . sest, B
TRAEBRLE AT o 2 5 g s A R, HKSP R T e
SEUTFIE RS, DRk, iSRRG R I E AR A
Vs LT AR TR HEL R/ P AR A0 A B T VR A RS 1 s A 2
. AschaP VR B, A M AR A £ 2 P E 74 S- i
T AR R RE ) 3240, IR T SR R B~ e e
SR RRE K, TR EEACE T R I8 AR i
{1 SRR TSR 7K~ B A% A 20514 ) VA P Pt A, iR
H(AUC = 0.84). Calzadilla®" &3, 5ALDIAEATE{L &
FAHLL, A R S T R R - B
AR BETTER . R IR AN S S K P 1 SR
SRR S-FR ORI IR ER/KT BRI, X SRt T 1
A e 0 7 B R FEE (AR AR . SuciuEP R, N-
AT R AE TR PR I AR (2 W B T AR
AR (100%) BA S 45 i OO B 14 TR (90%), H it T —
TV TE R s RS Wihs 540, Yang R 30, it e I 254
JR-1A AT SE2m A PR 2 1K P T+ AT R S RS PEAT
TR PR TR FE AR,

4 KRS EIRBIU B AT PRI B

NAFLDYE—Ff 5 438 77 2B YA A A SS 1 A
JREE, 30 A 8 44 AR T e e A < i s 5
AR Th B RS AH O 14 i 7 14 e, LA BT A A7
T o LEAE TR, E T R PP A2 B0 R 7 26 4
BRI N, NAFLDAHSCHFAELL b 5 1E &4 T,
NAFLDE —Fhb K E LAY P e i1 DL &
AR QM 2 MRS 42 AL M PR Y. ZENAFLD
PIAFEIRY B, B R AR B P e B 2 R
MasaroneZ° R B, MR 3t Fe A APk 4 i s 4
RIVE R FE, B R ITR E A A B
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AREESR, HZERR . FRERR . RNEARR LSRR
SRR TH = tRAh, NAFLDEE 1R A
SRS T 2 4 T, Bt H K (glutathione, GSH)
REMAE. [, BT HEDRERI 5240, & MGSHIFIRE
TRE, HIg5 T X BTEAL IR R RE 71, AN EOE
P AR RO SO RE I T IR

5 KA IRBIZ YA RATiE L CPEIA A
DILIZ % WA RN, Follf RR IR = R 7 1,
A RESCRIATCREIR 1 D RE 5, L mT Re R I A 2k
JHFEEEN, DILTR 2 N aE, 8% BUS BT, EA 4
By B T R R ONIEPEDILL, H 2 W] RS IE A PR AL EL
2, WS, DILIG|E R 1L 5 TCATE 32 BH
AR R I 2 R A DL R S R AR R AL AR 2 AR hE 1R
S ORI, HEe gl K FARET P e I = SRR G
I OCEERG, SEUEA AR BN, BHAS A M) I
HREREACEE, BRI R bR T BE, WIS P AR AR,
SECEA IR AR A, TSI B 5 52 312
PIEEPEAE R BRI, ChenE XS DILIEE S A FFAEAL,
BF NS HAT IR b7, R — 21 5 Rk 5]
FHOGIAUHE S 1. 23R SRS BCA APRIAES FE HEHf)
X 7 FEAEAL AT E PR L 25 (AUC = 0.914), BIEALT
F{E FFAPRI(AUC = 0.573).

6 RS EIRBIE SR BB EPEIN B
ATHSZ —Fh il H 5 0)E N5 10 SRR AR
JHERE R RE G, ATHW] fedk i A AEAL™. 2 ATHAEC
JHFREEARE Jie Hp A7 7 B R AR RS, = BRI R 7
I RANER 1R ™. ik R Iy — 4 AR
R SUEIRE, BEBEAT R X > ATHAH G A Ak 5 A A
fh i, HA2WBEtt T-APRT, MIX4FE4 B ik
HH I AT 2R R N 6-FR SRR X PR A G B A, T
EATRREE LUE, M T — AN Es ki 4, RSk
ATHARICHHEAL B2 P AT s FIHER PE(AUC = 0.865).

7 REHASFIRBIKHZEARF 2 PRI A

JHAEAL — Lk e 1) S AR ], S8 i AR 6 T e
N, EERIAE IR AN AR L. Fischer
SEVE I, AT L B IR AR R S R
WAL BB AR AR R 2 5, OISR ARIDE AR, MEIE A
Bl REFRERAT AN SR T FUR RS . JL
H, O- UM IR SE PBRURI L SR 2 Uil R R X 7y 3
() B BEACIY. Chen 5 R I Y — 415 FHAEAL JA LA
RIARUTHE S, T A X 0 QAR AR A2 401 P it
HH(AUC = 0.954). Li%5ik & Pl ifi i 512 (8:0/0:0) M7
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20 5L L[ e 3 7 o A 420 T AR DX A A2 A RN R AR A
SIS, IF I SR MHERITE(AUC = 0.792). JEAh,
IRARAZE B PR R £, 5 28k P B 100 A 3 8, 1L 75
B T2 AR A S T RS 8 A= K i3
T,

UbAh, BEE A B R AR, B IR X
BorE B S 3 I DAL, YRR DR A R AR ) AR
SRR g XSG 22 G FE L. ik s 46 2 (hepatic venous
pressure gradient, HVPG)>10 mmHg4 %2 AR f b £
kR R RS AE AL R R ORI EH VPG —
FMZ AR, £74E— 52 SR PR, Nicoard-Farcau ™|
PO e A 2 2 X A A B IS A 283 1) IS5 1A T 434,
TE A IR SR AR S AR S S8 oS (1 S v,
ZEMEIE(d18:1/22:0) /K FRAIK, T A S R /K P4 i X P o
AR AT LA R 5 R A AL AR e AT A S5
T AR R AL AR 2. fFFHHVPG. Child-Pugh P4y
R IT R R R AR AL C R HU0.748, FEULERAS A
IXPERE G, BT a v S B, CR%iR
1 420.808; KX PR ) 5 Child-PughiT 7 AT 2K
TS B CHE $0090.785, X 5 THVPGHIR A
FE LTI ASR. 25 b, AR5 BT X 2 BHis L
LRI IAR IR B3, HoaT R FEAC U A i T A Y,
PP AT £ 2500 2 A A B RS

8 RiHAZIRBIHCCIAYN A
HCC& ARG B P e AR S BB T2 I 3 L5 R 22— AR
W2 AT FARRHCCHIAPbr E9, 5 FHCCHFHH
SR E R Y, AR S R R R A KL 2
HCCH— M EEHAE™, HatCkB— R 5 5HCCH
KT AYbr B, RS AR . H 2 R,
RessomZ5 7 VR I, HCCH & i Hh ik g Ak g ik AE
BRAR AR UK T 5. i T T AL 2B 3. [HIR, HCCAR
HIE S 5IEIT R AEY A AR K T 2 3 PR
NenuZs"R I, S5 HIFEL A, HCCEE 4
HEH1,25- R IH R N R RS . 25-FR
YR D2, 12-FR M S IHER . ¥ I B i B AE A (2 1:4) F0
T I ARG 2B (22:2) /K 1 B8 1, AR B/ T A,
HanZE" @ /- THCC, TRk R 2 K A e el B 4
HIILIE, B HHC CAHR I RFEAC U Y), CLAERE M R
. HEEER . M eI IERR(20:5) 7 M @ fE 1 2.
B R(18:0) BEHABEAR LR AR, JE T IX SR i)
LW (E X /YHCC 5 AR 7 T e B H s T FR A R
I (alpha-fetal protein, AFP)#JiZWi % GE(AUC = 0.938),
JENE 93.3%, HiE 5 986.7%. Di Poto5 it — 4R 1 T
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Abstract
Albumin plays a crucial role in the regulation of hemodyna-
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mics and metabolism. Perioperative hypoproteinemia
in gastrointestinal surgery is an important predictor of
postoperative complications and prognosis. Human serum
albumin (HSA) can be considered as a valuable option for
fluid management in adults who are undergoing major
gastrointestinal surgery or critically ill, taking into account the
disease state, pathologic causes, and other relevant factors.
HSA may play a crucial role in enhancing perioperative safety
and patient prognosis. This paper reviews the application of
albumin as a biomarker for predication and HSA as an aid to
fluid management, with an aim to provide suggestions for
the rational use of human serum albumin in the perioperative
period of gastrointestinal surgery.
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AT, BN AR I RERIFET B AR X, (2
15% 117 5538 4 1 RURSIR 25 1. 2 i o] A 0 X6 ) IR 3R
1R 2, HA i A 2 H (albumin, Alb)7KFFAK 5 500 A
G BAR A T IThERIRESH R, — TR LR R
I, SRR E AR T IE10 g/, JF R E AR M4 RIFET:
RO R IN89% A1 137%. SAFEIRES: ()5 J5 k5,
BFERKEARFTAEICUMEEEN, FLAI<25 gL
HET RS AR S, 1 KL [ 7T, R ATALb
TGN gL, 25-EL AR5 FERREFIBE T 2253 709/ 8.7%
AN17.7%", K ATbE] B 1000 &5 2 B . @ 42T+ Alb
K AR TA, W] RE A 505 I 288 SR 1) TR AR
HR BRART AR RS ) 2 4 T

Albs2 ML & B 1 B B SUSAy, TR 243550
g/L, AR T fRERMBIE R fF sk AR
WIRNZ 2 Ab, AT HH RO 4B B0 e
M F GE IR, AlbS 5 M P B 2 A X,
ABFAR S BT T VR T RE 240 N M R 450 5
FOZJZME, Som A B IhRES. AL & 1 (human serum
albumin, HSA)& B I MEHEIAIHE) 252 —, AMY
HARMIRTEAIbIREE . G Mish /1% iR A LK
PSS ThRE, AT Re BA (R E N B2 Bf
IRBANMEEEE W7 IR S S AN AL T RE,
BETT NI s . ASCHT AIbFTHS AZE N 5 i Bl R
ARG R T T 2508, BLIGR SEE AR i 2%

1 AbYEREMIREMTEB IS EARBRRVIGRE X

1.1 B Wi R AT KA Albk T T 7l K Jg 2 X B
Wi BT A EE R BE 4T B, RATAIb<40 g/L
AT FF R A KRG, <38 g/LA] R B L™, <30
gLEICURAEBE IR A= RIBE T 364 51, 0 M i sk
RS IR AR 3, RETAIb<32 /LR ARG Sk
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HRAE S RGP BB E H ARE LSBT 56 [ EE LT
MFEAR, XL FIHR, RATAIbKFS B ImEFA
FRAE AR A BE K IR 355 5 A

B VA TR WA JG HAOE, HRAS R
RTAIBBRAR . W& TR SR sE s ge A <, %
Z R AR NTE W) &AM B, RITAI<35 gLEVI&
RS PR Ak S T R 71, A R o —Fo B M R e
WIHFRAE, ARHTATEET 8 — AR 22 W AR S5 A5 X
B AT B AI27%, S5 AIb<39.2 o/LAHLL, Alb=39.2 o/LEEAH
SRR TT BEAR S 7%,

XSz s e B VIR AR I %, RATAIb<3S g/Li&
AJGClavien-Dindo 1T £55%PA LA G F A RE [P XU
", MR AP E 2R E T AR B H A SE30 d
FHRNBE I — R RN B F I T FAR SR,
RATAIb<3S g/Lh 5 & A B R R AET A

HoAb IR FE R, BB KFAGEEF ARG

PE B 45t (acute kidney injury, AKI)&EZR£128.9%, K5
R ZIA1b<32 g/L Al W B3 A KT K AE K™Y, BA )G
ALbFEAICIE A 1A £ 3 U RO LR T 1 A 8] 221,
FiAh, AIDTEAR G 81 ARG R I A S AR OG,
+ —F& %I AR (pancreaticoduodenectomy, PD) & A J5
R JE T TN R 2P,
1.2 F K375 Alb#g TAL( A Alb)TTFM A G &% A Alb
58 SUNF ARG AL E 2 5, HAaiHE lg/LEoR, #
SHE VL E 2 HEFR, JE#E R A XN ORETAb—
ARG R AIYARFTAID X 100%°". 5ARTEA G Albik
ANE, A ATFEA R THRAETF ARSI R S I Bh &5
B ARFARIAR ARSIV ATE R, WheZ R 2 H
R R AT, A KRR, B4 EVSIRI N
AlfREPRES A 25

BFEZ QST RATS, A AIb P38 5144.8 /L,
HA RS RERE R L ZME, VIO FRAE R
SR DU RRE, FAh I A5 Sk WP 8 AT
AKLE W& PR IR AR R, AADb=10 gL
ARG H R S RS I3 A5 A5G, wT FH IR0 2
A JG R I s i R,

A AIbAHNHEIAF114.0%5%19.0%, 7] FH T 15 %
DIBRA S 40 A R o R [ R 2, G- B IR
B, A Alb=15%MIAR J5 R GLAE £ 2 RRE 24K, 1+
B AR N S, A ATbEERE 5%, PDA 5 A i
{1 RS 348 I8 3%, 2 IR AT 7 RIS S0 DR 127, Sk
ZHER BRI AR 3, BRI di A AlbIEE24%
] 6 AR R AR TR A7,

FISRZERE TR, A AT 1500 B Wi A5 Ik
I FRIRBUR M TE 63%-84% 2 (1], T4 7 METE61%-86% 2 [1],
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Hoilfs FHE TG A T5-11 @/LER14%-27%.2 177,

L7 EFTIR, AIBFFRAATAE S it AR I A
RSN, HEAPFERH N R A R R LR, SR LY
YVSEAFE S, ABARRT . AT AIBFEAREL A albTH AT
FEVETRIN A PR S 559, AR T R ot B A7 U
YR BRI SIEFET RN HLAE, 3L ez QU B
B TS FARMEHE ATRER FIREA L

2 HSATEB AN BEARERIASIEPHIIRRIR S

2.1 BAFRFRIRRE T BRAHSARILH § s R e
BB AENER R TFA T AORE KA i 1 235 v, RELIEFHF
FUR BRI 5 TR T IEEAH B, BT AR &
ARG VETIRFATIE R, I8N 7 AR RAE. H—0
[, A& B 18 25 I~ T %, AR R T4
-E VIR B R, IR IERAER. Xk,
T R 2 4MEHI 23 (enhanced recovery after surgery, ERAS)$2
H AR BRI TT 1 H AR R 4ERRR AR A, i id
ZRIB B, BB AR 2 IR AT SRS,
FER R SEBR TR 220 e 2 1 8 F B bR 3 ARG IT (goal-
directed fluid therapy, GDFT), Jt & s fa e izl &
P 78 KR F R (B R RN (A AR R) TR
B,

OPTIMISE 7T &I, ERERFAREE H, 5XHE
R, GDFTALIIAR G I ARIEMBE T 34 PRI @
= 0.07), ZFEHTIEFHGDFT A0 A J5 G LKA B
i)Y, FEDORARIGES B R, AR RS B 132 A3
JIEHRAE P AR 5 XU FAR 5, GDFTAAKT. ik ]
B S I RE A Sk D, (R e B ) 5 4G5, 252 45-

W FARN B3, RPGDFTA A 3 AR b B imiETh
REMRAE. RT3 W, GDFTAT B e SaE T+
RI R, & — T2 A 250 B AR I R A B S s

IINTHEESZ IR TR = fa B3 BRI BOSUR, 45 R
SRGDFTHARFMA G HIME L . R SRR A E
%, (B AR It K BRI s R 0 R A R B AT
HIETT 2. IX KB, GDFT S 75 NG B A B
AR, FEAS R B AR IR A\ R RAL G — e 2
WD, AR 2, X T RERAFRIT, BN A A
R, BEAEPDAR AR NG 2 5 FIAA 5 5 22
R, Fral R ARITAIb<30 g/LI & ] fext & il i
R T RO, T VR A N oL 2 I EE AL PR R,

POWERMF L J5 /0 B, JEJHERA SR RK [ 45-
WA JG AKUR IR NT. 7%, $of IAE— 7] o528 (R KU
N ZAEARATAIb<3S g/L™. X552 3 & AR AR 54,
FERIAR 72 hy S M EAlb, & BT AP B AR
R, HZEASS1 h AbRTHER24 o, X HEEZ i
WO BB ST FE R, KA AR b AR
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HFEARBBFEAE VMR, HH, fERATAIbEE
ARIEFWSE-HEmFAREE T, RIS N AR SR
FIERASTT %, HBUEGL W& I JRALIF5 A AlbiSFS
/L, B TR MBI REAL2 L™, R, 76
FAREAEBARMGDF TR E LIRS 2 A1, 11755 B4R
FFAIb/KE. X5 Fr_FiEE T ERASEES:, [FINERASZELK
TE ARSI R o R T A AR 3™, SAFERF 715
Je CUIESE4% HSAT] LU 2 /DI CU R & I3 14
B BoHit Fe N R IAEPD B A E 4% HSA, 5
BEL A 2 vk S s L2, GDF TS m& AR S S HS AR
EIFAD, BARFEIRREE D A FE (a5, i
— R WIGDFTH LAHS AR YT S, 758 2CE HAARWGE
gt UG IR RO, AT 6 £ 7 A S AP IR T 2K

2.2 HSATR 3t B F R AR -F- i e s 5 3h A A& 2. 5 PRI
PEERCR NS ELE, TR G DF T4 S s 45 nl At
B2 TR, AEL R SR I o) A DG I ARCE [ 52 M) S 25
AU 20y SR R AE T B B AR R S R A B B
B, 52 B PSRN S () 25 R 2 g2 ma Y, B
P RV EC RS A B 78 S i ok ot 5 P kN ZHL 2T, 3
AT R N A UK A3 A, (AR LA Y s
BRI TR SE K, AT O A A R IR ) ) Aa e, 1R ad ok
A RE S OSSN AV A A, SHAMRHE R, M5
i ARVRGER I 3-4 L ELAT) 7 B8 25 SCRF, A4S R B
il At R, T R T A A,

ZEREHT I, BIEER R A T GDFT SRR, HhA & ik
ARG AR, BREIET R, ARG HRIES RN
8L, BEAAT AR AN, X6 fa R B3, 5 SR g,
R R RV ZE P35 3 ik B S8 T v, LR e i B SR
b, (BFR 2GR WAL A R FI90 dBET-F A0 &3 T,
TMTHS ANEZH (1) Co 8 Bk i i 3%, RIS EHS AT RE
AR GE T R sh . g A IR, ARk
AR R e ) 1 B 2 2 64, THS A
A BEAMY 38 ML B 112, o T AR S E A
Byt A R Eh /K EL e, HS ANYAE S5 2 kb v ik F 21
[E R ST P8 sh ik R, 7 H 2R AIb<<25 /LI
PO AT RE TR S Y, T Ie R N, R AT AIbHE AF
PTFL g/, FAREE 1 T B R KSR sk 6%, HE—
R IFHHEHSARTEIENE T TR E.

2.3 FHREHSAL RGP o943 TR, 5T
Alb/KF<30 g/LINfEERE £, 45 T720% HSATK-FI)
WA N B X IR AL 1/3, 5 0 I b B I .
IR 2 R G T RERY. ALBIOSHEZT T Tl H
PR R THE EE B AILZE =30 /L, ARy 2%, BRI
I, 54% HSALER, (WL%25120% HSATEIR /DS w11
[ i BB R 2403 1 i sh . Hoph s e R B,
7£20% HSAEW100 mL, H IR sh 11 2# 380N 5 5iE:4%
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HSAWES500 mLAH Y, (HE NIRRT BRI 53
WY B AR R A, e B g K FE AR
S PR AL, 4 83 75 B AR E 1 M E S
DGR ST 2 R, 2% RE A FH20% HSATRYTY", [F
e 25 A2 IEAIG (A 2R A E ) B bs, BAIRARTE 2
30 g/LA LA ERIKF

A, R SR FIE K FARG 51 diE
HEIE20% HSA, MET2 hitd 22408, Widl2 [ATHSA
N1 5 2 Y, PR R A 4 )
7.6 h110.3 h®”, $27%20% HSA T REIGHOE & 75 FHE A
LN NS S N E

B PE R T RE fE4% HSARIAMNRIZE e, Hig
745 R AR B AR K 221 (HIX AT e SHS AR B K, B
Al RE S HIFIPRIB IS O, TN —T20224E 25 350 #t
PR, TEQIVE R o, 5 M s FE a E T b
5, F T LundtB R N H20%-25% K HS A 5501 % 45 1%
TKAHFE(14.5% vs 38.1%; P = 0.002)"°". 5F I A] BE K —Firfit
P, S S R RE I % B3 T B 1) o v
K, E LB AT g L AR TR A AL 2K B
=, ROV A IIURE 2 S 80 8 R R 2 . I
I, X TG O R 1 18 M AR, DB
7 e AR FEHSA.
2.4 STHSAL B ARBE A 7 =048 % A ARERAARG
T LAS%. 20%5025% IR T \45 24, 50 g R E#
S I B ARARE 500 mL. —IHFEH LA I AR IE Bk
FARARJG HIEEA R ) EE T, T 5% HSATEA
A AR T R B R 0O, IR 910 mL/kg(BRAR A
), 45 FRBMEEIT 63180 min, BOEHEL(30 min
v e ) 512 20180 minfinid: 5E BN AR R H
FEAHAR], (B E Y CR T P, X — 4
FRIA, R F AL E I HS AR FAR BT
BRI B3 2 5, (EPOEEHASK R Z Uy
I B H R AP IR R, ) — TBEH LA IR I AE B
PIERAR R A B, 4395 L2 mL/kgik3 mL/kg(F) A EE
FEK ) AT S% HSA 5{20% HSA, 30 miniiEse
B gE R AN [ER EEHS A S 9 R 8UR, 1B
A7 11848 mLIAIE LT, $4HRIX N7 et (18R 1 1 2%
B A+63 mLAI-44 mL, HAEFTHEES hid B9
SEAIX LU AT AT A H, AR T BEAE IS K FARA A
HOR G BOEE AR EHS A, #8A] DL A B3 R A
P A ROR. R R R RS &S, AR T
SIS LA B R B A AT (A 3 A, 0 T A
BIAIAEFBARA —E NS H N E. (AT UL BTt
KREF T BRI, B85 R MARAR 2785050 0F, B
TR B PRIASE I P E R i
2.5 HSAZE B M oM+ B KA 69 dE Rk o fe BRIIR T A
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ZAh, HSA B A ZEAY) SN, BESMaR. i
XK. RUENTEIIERESE YIRS, 2 5IF0E M
KU, TEPRIMALZEL. FihI g o i AL DA S A7
i —A AR, PSR E,; A S5iae
MEzEA2, Z 5015 R A ANER, W, $H %
IE SN, Ak, HSA Rk 40 M = A= AR 48 S B iR
£, FFUER N R AR R ) 0k, A BT AR E 4
GER L 2 B S T, T R B . RS
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Abstract

BACKGROUND

Factors that result in failed Hill grading were identified.
A four-level classification approach, esophageal hiatus

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

transverse diameter (EHTD) method, was proposed.
Relevant data such as endoscopy, high resolution esophageal
manometry, and esophageal impedance-pH monitoring
were collected. By comparing with the gastroesophageal flap
valve (GEFV) method, the value of the EHTD method in the
assessment of gastroesophageal reflux disease (GERD) was
verified.

Alm
To analyze factors that result in failed Hill grading and
propose a new endoscopic method for evaluation of GERD.

METHODS

From March 7 to September 24 in 2019, 749 patients with
GERD who underwent endoscopic examination at the
Department of Gastroesophageal Surgery, The PLA Rocket
Force Medical Center were selected. The Hill grading of the
GEFV was performed, and factors that were associated with
failed Hill grading were recorded. The transverse diameter of
the esophageal hiatus was measured under endoscopy, cases
with reflux esophagitis were collected, and relevant data such
as length and pressure of the lower esophageal sphincter
(LES), reflux frequency, and Demeester score were collected
in case that patients underwent high resolution esophageal
manometry and (or) esophageal impedance-pH monitoring,
The value of the GEFV method and EHTD method in the
assessment of GERD was compared. The t-test, rank sum test,
and y test were used for statistical analyses.

RESULTS

A total of 195 cases (195/749, 2603%) could not be graded
by Hill’s classification. The proportion of patients with
reflux esophagitis, the transverse diameter of the esophageal
hiatus, reflux frequency, and Demeester score in normal
group patients evaluated by the GEFV method and EHTD
method were all significantly higher than those of abnormal
group patients, the minimum resting pressure and resting
pressure of the LES were both significantly lower in
abnormal group patients than in normal group patients,
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and the length of esophagus, LES, and intraperitoneal
LES was significantly shorter in abnormal group patients
than in normal group patients. There were no statistically
significant differences in the proportion of patients with
reflux esophagitis, the transverse diameter of the esophageal
hiatus, reflux frequency, Demeester score, esophageal
length, LES length, intraperitoneal LES length, and
minimum resting pressure and resting pressure of the LES
evaluated by the ETHD method and the GEFV method.

CONCLUSION

There are objective factors that result in failed Hill grading.
The EHTD method has important clinical significance in the
evaluation of GERD, and it is simple and easy to master.

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

Key Words: Endoscopy; Gastroesophageal reflux disease;
Gastroesophageal flap valve; Esophageal hiatus transverse
diameter
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BLESH TR HATHIIS B £, 2 A% 2 3L
VLB LR KR B AL, M. MESFAR X, @id
SHIllF A 1E 3 0-Bok i, 484 3B %41 547 3
TR T R RLALMAR R R R AR T 8
AR

849
T TR BATHII B B 2 A B 4 B A% R m T
A VP 837 k.

Tix

#£4£2019-03-07/2019-09-24 12 ¥ B A K S35 F K AT F
HEEFPCFREIARYG, ZRBEFRAR
HAT B Eite s B 7490). B AL T HHATHIILE 2% 18 9%
SO, LF T EHAFHIS B A E, M3 RE LU
BORERAREE R, TREHLAHWKE, ET,
Demeesterf2 . BUR K I8 2 RHIE, HATHIT 5
M, WCEHIE A% 835 Sk fo B AL TR F 25U
Bk B RE RO T ML RAETE .
Foib B, R I BHAT ST F AR

7R
195%1(195/749,26.03%) ik # ATHill 4 2R, 77 Hill §
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RE RS R T R BRA, RS AL
. EEHILIZE. DemeesterfRey . KR RHIE
He, 2 B T 154 M(lower esophageal sphincter,
LES). M= ALESK ¥ m4s, LESH & )=-FH¥Ma.,

ROMEHRAK, £ %2 ELP<0.05), BRER
AR 8 FLAR R Z ), A BURME RS KR AR,
Demeesterfi%-. Kix4k, &% . LES. MAEALES
KE. BEAZRARGH FE, A RAFH—

2

BIAAE— R FRAFHINSBRRE, BETLEE
FARAR BT B AT BRI €2 &3,
B F 3, ST ME A —FiR Ty k.
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Group Inc. All rights reserved.
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R4k RGN e R R 2 A LU AR AR v SR YRk,
HF IR A B R E RORRIEAE P e MA.
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BEE R 2 A RGO W — MR, 19684
Tocornal "7 Vi Hi 26 IS IR e ML )76 7 11 7 I A
BRI R RIER. 19874EThor&PI7E R HiE W] B
B IER AT — A ThRe M R, Homid o pl e A ]
WAINE B R WD R, 19924F Little%5
AN TN E BT RMERAEFHELESK ). K
FERINLE . HHHis AN M MR R 0 15 & IR o0 2%
(gastroesophageal flap valve, GEFV)LA & G2 H /)
VEF e )8 B A, G B 8 RIS RG] i E
MR 19964 Hi I ZEMHEAT (1 7 44 R A S B IF 72 M g1
FE—PUESE T GEFVIIAELE, T8 HZ R EHHE &+
AorFAEGE R, JERE T B 88 Wk R4, HELESHK
7168 SE U IR TN S A ATAE S DL, 200845, Kim 5Ptk
B, GEFVIEE N4 o w5 B8 RIS W A
2 AR, Kim5 R BUE2.8% 1 B AT &ix— 702K
R4 BT ZESR, MoKk, Xiel™ 5 F Py 2%
T B a8 RS g i B S BHIG 9, HIEAS—;
20194, PGB 5, BATHIE 2] [FRE )8, G
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BFEbR, REGILIZE 2, FEMMEROR, EARIAAE
ok, B iE N B e E R T B f
BRI HATI R, A — NS HMNE, 2 EEA
ISR B 4G A e, i n] DA SR 1
L, 75 B &E RIS E R A A B REH. A0t
FORIG PR B B 2 th A THI D JOm BT 8 555
M, S BB RS URARIETE B BB ROV PEAL P R
AT EUAIF AT

1 SRIRTSE

1.1 A A EEL2019-03/2019-095E 1A B A8 [ift
J7i (gastroesophageal reflux disease, GERD)ZFFliti2, 17
B, 2B a8 e S, HERR i A s /)
YRR I BT 1R ihaR . Pk AR, SRR
B, SRS, s TABEFARMBEIVIBRARE, BX
HUIRAR G5 3, NG TR 74901, AHTF T8 H
BN RARCE K i A R b O R R R
FAHE(KY2019038), Frf i3 35238 ki (R = 1.

1.2 7%

1.2.1 ok g K HIg AL Kb (7 18
K2z, 19945 SO it B8 R 5y A AL, 1B
DL BB BRI, K42/ TS5 mm; B, 1804 EL
R R, KEKTETS mm, HEEA BA S,
CZ, FhIEMIA LG, H/ANT75%M &% F1%; DA,
BB A, EAKBT5% M EE AR, fFERER
P MRk AE DK

1.2.2 GEFV: X H'E 1EG-590WRHL 1 B 55 N B L R 48
AT BBk A, B B PRI, S X i 2 B
BEAT 78 R N BT 7S AR B AR LIRS, A
I B 7SN T B R AR Sk R AE; 360° 42
ABONE N, SR LR BaEss
HAIRASLIE O, 2 BHIbSEY, B GEFV - 4 1
G, W5/ IN S e PR R e 225 4 70 W et 8 R
g N, T4, BRRSEHaSNGEAD T RE
B, BRBEIREIR SRR b, HORGEC A TR, B R
SERRERL AN, AR EE SN, W BT
FUAL; VSR, DAFEAERE IR, B 88 XIS,
AL UL YRR IR, B EESN, T, 4%
WFIEEN L V2 LT B a8 RaEE. gl
123 A TRFEURZFH AMEEENEE RS
EAHI, DL SO S IRY, ISP s B B i
L R KR AR, (AL em, [AIFS0.1 cm,
BRYEELA cm). |9 BHEEEGHENLEIFEF
REAREE, 1N, BEESEMENE IS
FRFF, R A KRR /N T2 em; TN, B & &SR
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MG IR IT, Rl KRR R T4 T2 cm, /M T3
em; IV, B EESGHMIE, Kl e RKT
FT 3em. [ UHZWTIEFEAN L VEZWTH
E AU B LR BUR, AR,
AR ARG R R R &35k, 2.
1.2.4 S5 # & E: KA S5 P35 ManoScan360 5 /17
3l 153618 I8 B4 A B Rl e |8 R . B
HREMAS Z 73 dfs Amsie Bl . #5838 P ). &
Ja s 1125 BT, 2548 hEl b BEHUARLL, f
ATRIEA R W, E5EA. . HAEFHHSE
BEFARF R, mEE U AE LR, BSEE, DI
BAEN A, i RE RSN, HEIRE R
HIERE, FEABREE N, [ EALI I E SR
i BEARAN. RVUE S K BERET . B, &
FIE N FE G BCFEM, BTN E IR E Y
Jl(lower esophageal sphincter, LES) & 77 (it & ¥ 35
fH B/ME, R K. I NKE. LESEJJIE
W 245513 mmHg-43 mmHg(1 mmHg = 0.133 kPa),
LESKJE IEH 2% 15 52.7 cm-4.8 cm.
1.2.5 24 hfif fan-pHE A Yom] R 46 B H G A AT E
MR 257 (PPL. H23Z AR B 7)) 2/ 1 wk. R 47 =
MM S & A= 1 Ohme gash Z&S BHPT-p HIE A Ml 2 4t
HEAT W, (DR HT R shir, K5 B R ASDR,
ZHAFSDRAFE 5, #2855 B TpHIET.008 1 pH
H4.00 AR E MR A 1E, DLORIEA S AT FR) 7R A AT
R M, (2) e PRI VBT B — M S5 s, R I
EAENE N (CApH<4E N HIWTR AR, 28538 8 K 7] 4
Zhr 3, [FN W SpHI AL, PlpH>44b &8 T
ZIAL, VAL R R, kel A A S om; IR
A LE SR ) S I IURT i B L SR UL = Ak o B b A7 ]
€5 Q)JFERIER, W A218 hEl by (425 =R E E
RENRE, SEERN LT IRE . FENER .
6 R GUREAR R T SR I TR ARG (5) 38 5 B A %l = 1)
BHEHEAT 0. KA DeMeesteriF4> KT14.72, 5(F1)
S RET R 173 29 B B 12

St A0 B AISPSS 19.05 43T GL 220 HT.
B IES KRR Dimean + SDFE R, W4 HL R
FABhSEREA T 56, 2 L ECBCR M 7 2 00 M, 8
B EFROR, WALHEBCR F 2456, SR IES oAtk &
ZERL DIM(QL, Q3)#E o, KM FRAEL:; P<0.058 7% 5
Aot L.

2 BR
2.1 —fRAAT 749015, 55387101, o362, k1645
834 R 425711(257/749, 34.31%). HillZr&%
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1 HIBRERBOMRE. A: (I NEMEEHE RS S
C: BRI AR, ARER T GISINTR, #5 B E AT WA UAL;
RS

2 RERSERDEE A T2,

SERTLES A B, SERTUTSMEL ! an(BENE: B 1140, AERTLEIMESLS on

C: %K, EEZFLEIRERL)2.2 cm; D: V4, BEZF L EIMER294.5 cm.

554(554/749, 73.97%)%1, 1 2k47451(47/555, 8.48%), 112
194451(194/554, 35.02%), 1112529651(296/554, 53.43%),
IV 17151(17/554, 3.07%); ToitaEHI 5 bR 4> 2%
195%1(195/749,26.03%); 74911 3 4= s 42 A 1) 9 4%
TEAT %, 1 916011(60/749, 8.01%), 11 226241
(262/749, 34.98%), 111£:383151(383/749, 51.13%), IV &
44151(44/749, 5.87%); [FIATT =170 HE B DI R 194491, 1T
HillZ2%151(151/194, 77.84%)01l, ToiZ:Hill5y£543(43/194,
22.16%). [F#A172403h Z5pHFELPT WIS, 47 HillS> 2%
46(46/59,77.97%)15, TeiEATHINZF9413(13/59, 22.03%) 1.
2.2 BRERMHISG AL 8 LIRS R B s A
A B EERRHIS RS @ ERAB TR EES
Hoof b AR

Hill B &8 R RS B E R FE N TE
Al EERIME. RAEEER, ZRARESIF
B (P<0.01), 2R TGHE = R AR
f], FEAE0E, PR AT ELEE, DU oA b3, B R
RVEPE, SO RIRKAER, ZRITEgiH ¥ L.

2.3 FRERMBHINS AL RF LB EI RS HIE
MRS HOT B EERIFHI RS 8RR
I oy AN s % S HOR b LR 2.

Hill B &8 WS RA 5 SRR RAN
BEKE. LESKE. BIEANLESKE . LESH SN
Wt /IME . LESHEEFFIRCFAME, ZRE gk E X
(P<0.05); Wi/ JT%2 Ia), EKEE. LESKRE., 18
JEWLESK . LESH: 2 EIFI A /ME . LESH:S I
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&
D:

SN B: BRERMEE R B SN AN B, BRGNS EATO,
NETEERERIER, B B EXETTH, w ISR, &

Cides

579

W358 22 38 e ge it 7 L

24 BRERMBHIS RS £FRIIIES K403 S
pHRLZA Kb B B IRMHIG RS B8R
5340 24nEh A pHFH BT S H00 bE L33,

Hill B 88 o A5 & F R ILBE 0 HA N
DeMeesteri¥7r [RIREZE A Giit 275 L (P<0.05);
PR 2 77152 18], DeMeesteritE gy IR ENZE 35T
Gt L.

3 171E

AHFE74901, Horhs5451 T LIATHING 2], 5 2 it FiAd
[, S B st B E R I 2, T REREANUE IR
%, RFINE, LA E, B & R R i
H, FIR AT FE K & BRI, 8. T8
ERRANL EBEEKER, ZRSh R N,
BEES G LA HRRMEEST B SR A AT
WL e T 7R HVAE S A B, 475195(195/749, 26.03%)
I TC A B HI G bR UE 7y 9, BEAT BB 5328, 73t i
RN (D)BET 1A Bl 4544 1 f(12/195, 6.15%): PL i bt
P FEIRALIL, Hisfl, FEERAN. HaERmEE
WESEMAEN, BT RIMNAAE, BB
IR AR S 308, MR B S5 TR, BRI B & I
HHPL IR, B0 OGP R, B HRPUR I, R, )
Bl G Ae) i, RS A I I, o HIURAL, FITbA
B LRSI 2, DR B R, B R
I, TR RE RS E 5NN, QKRS
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* 1 SRERBHIDRSREIERDRBRSENL

RE HillF@BD R = 554) BEZERDR N = 749) sitE PiE
Fh ()
1% 54.49 +13.03 53.53 + 12.48 t=0.386 0.700
1145 51.58+12.33 51.56 + 12.69 t=0.017 0.987
eSS 51.54 +15.09 51.02 +14.34 t =0.458 0.677
N 57.59+14.23 56.23 + 14.21 t=0.335 0.740
%Sl ()

S 8 11 7> =0.031 0.860
[ T 39 49

B 67 101 7> =0.772 0.380
I3 T 127 161

B 199 244 7> =00913 0.339
I T 97 139

B 11 31 7> =0.189 0.664
VR T 6 13
SR () 7’ =5.764 0.124
1% 47 60
BN 194 262
PN 296 383
IWEN 17 44
BERSLER(em)
1N 1(1-1) 101-1) Z=0 1
I 1.6(1.4-1.8) 1.6(1.4-1.8) Z=-0.633 0.526
JIIEIN 2.1(2-2.9) 2.1(2-2.3) Z=-1.145 0.252
V4 3.2(3-3.5) 3.1(3-3.5) Z=-1272 0.203
RERERN) 71=2734 0.603
1% 9 12
BN 39 45
PN 137 169
IWEN 16 31

a: ERBRINON,; b: BBZSUEENR,; 55 F = 1566, °P = 0.197, F* = 2.304, °P = 0.076; 43 z** = 75.223, °P = 0.000, * = 73.604, °P =
0.000; BBEI R 4™ = 113.638, °P = 0.000, 4 = 342.901, °P = 0.000; M BEYS: z* = 65.340, °P = 0.000, y* = 81.454, °P = 0.000.

(124/195, 63.59%): BEERMN. BEELSEGE. W RN HIR MoK SR, BRI R/INE
LR EAR—BmEn, 2 —NEBRFAART BV, HRRIEER, 88 RIUERA R, 2 Wk
T2 FrCAH LRI AR T, A se e, MG, sE RS IRk

W, BEES G AR ASE R RS Hill B &8 W 1 BRI E S 1 5 8 vk it
B HERBEEEGMOEIE RIS, S AT, 110 DR IR 5K I 5 IR 5 8 45 1)
HIUA R SR, — e liEds; Q)ERIER &I, AN RIRN A AFE, EEEUREE
11(44/195, 22.56%): A A FE PR AR E; LA SRR R FLAL A R M LT 2 ), FF
WATHRR R B @E SR NE, WEEERER AL E J N MALRESAT 209 20054,
&, (BB RE e 48, S B FRE, ABE Seltman ! RGBS B 0BT T iR LU K
SEATANPIRAS, HEWL . TR, T PRy BN RIFHGERDIJE; 20104F, Kaneyama e i B &
M E BB A IS T, @EERINRE  BOWSEEHHFES (R &8 2L ALE 5B ) BAR 1 7,
(15/195, 7.69%): H e & BRI/ MEESUL, Hr 8 AREHHR /DN &R S Tk, T8 24U
HREERFEE R, TR E SE S5 E, AU REkEE, 20204, HRASEHTEILE 5T R
B MR T, RIS, I E ARl REERIMRN RN S RIREEE R BRI
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A= Hill @340 = 151) BEZEERDR N =194) Zite PlE
BEKE

I % 25.08 + 1.96 25.01+1.87 t=0.088 0.931
e 24.9 +2.56 25.09 +2.29 t = -0.407 0.684
NEN 24.03+2.17 24.09 + 2.32 t =-0.200 0.842
IV 21.97 0.1 22.38+2.62 t=-0.265 0.795
LESKE

BN 3.31+0.63 3.24+0.59 t=0.263 0.795
PN 3.17 +0.61 3.08+0.67 t=0.702 0.484
NIEM 2.87 +0.64 2.83+0.64 t=0.284 0.777
IWEN 2.6+0.2 2.79 +0.56 t=-0.573 0.576
[BIRLESKE (cm)

I % 1.65+0.72 1.67+0.7 t = -0.055 0. 957
BN 1.17+0.77 1.14+0.85 t=0.164 0.870
NEN 0.35(0-1.58) 0.5(0-1.5) Z=-0.091 0.927
IWEN 0(0-) 0(0-1.9) Z=-0.354 0.723
LESER R A0 &/) E(mmHg)

15 13.564 + 10.47 14.75+9.98 t=-0.277 0. 785
PN 11.1+9.82 11.14 +10.59 t=-0.015 0.988
JIIEIN 6.25(2.03-12.5) 7.59+7.57 Z=-0544 0.587
IWEN 58+551 3.7(0.35-12.35) Z=-0.068 0.946
LESER RAITEIRIIHE (mmHg)

I % 21.29+11.91 23.22+11.72 t=-0.381 0. 707
BN 18.12+10.72 17.55+11.67 t=0.261 0. 795
NEN 11.82 +7.92 11.94 +7.86 t=-0.105 0.916
IV 6.27+1.19 6.69 +5.52 t=-0.129 0.899

LES: TEEFON. a: SEERMON,; b: BEIIUEER N, BBKE: £ = 2.938,°P = 0.035, £ = 6.072, °P = 0.001; LESKE: F* = 3.824, P =
0.011, 7 = 3.124, P = 0.027; IBFRLESKE: 4 = 12.563, °P = 0.008, y*° = 17.742, "P = 0.000; LESEE S FITIRE/) VE(MmmHg): ™ = 8.643, °P =
0.034, % = 10.675, °P = 0.014; LESERRRITRTIIE: F = 7.731, %P = 0.000, F° = 11.117, °P = 0.000.

* 3 BREMBHIDESREZSIERZDR24 hEhSpHERZHLE

N HilllY D41 = 46) BEZEBERHR 1 =59 Gite PE
DeMeestern7)

4% 2.13+1.20 2.13+1.20 t=0 1
1N 1(0.8-2.7) 1.2(0.8-3.6) Z=-0.559 0.576
1PN 6.9(0.95-21.25) 5.75(1-21.05) Z=-0.098 0.922
RIRRE

4% 45+ 17.45 45+ 17.45 t=0 1
1N 46.29 + 26.69 50.44 +30.01 ¢t =-0.466 0.644
1PN 76.26+38.71 77.75+42.79 t=-0.138 0.891

a: SRBRION; b: BESUEREDYN; DeMeesteri): = 8.174, °P = 0.017, y* = 8.127, °P = 0.017; R REL F° = 4.623,°P = 0.015, F° =
4.419,°P = 0.017.

IRAER . CTUSIRE BRI 2 IEAHK; 20234, 7k

WangZ " E I E B RILBRE K T2 e N L& % AL IR AR 1 B B AT 3 4, W] DA T R
FIfER R 2R, 20244, HAHSE IR B B ENEE HAADLRG, 500, FHEEERIRERE %
FRABAERTET2 e MENEERIIGIZEINE M2, BENE, TaERmAIE, FEUEREE
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NE, TEERELNIE S S E R R/ IMERIK,
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HEEMEPURM PR EEEH, B85 THillE 88K
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HA I MAIAR, A 955 B2 E S IHR TR
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Baishidenge  WCJD | https:/ /www.wjgnet.com

582

RERARNOHDA-REZSUERDA

R SLES SHaNLY B KW B2 X MR R, ISR
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ortir, UEIRIRER 42225, Il w7, ik s RS LR
P PEAE B R RIUR VR IR AR ARIME. H AT
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SEE AR

ARG W S DA B H bR, TVEFATHIN S b2
26.03%, BB RFLBARIERT BT A 5 1 250 mT ] A R 9N
AFRRGE. SEHEHIE BE RN R4,
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Oy RRIRESE N, B . LES. MW LESKEE Ik
B, LESE S L FME . S/ MEBIBUR, ZRla 458
X (P<0.05), #X B &ERIURIHMEAEEE L BRE
R RELH AN LR AR 2 1), TR R PE 8 RO AR,
Demeesterfi 73 RImKEL, 8% LES. JEIEALESK
FEv A ZEMITG 22, B R — 380k, A6
Fo—J7 R mE B B R IR, B AN 2 )
ZMLR FR, BT L )R A IR IR PP AL TV, TR I
PRA R, HEBI AR R .
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Abstract
BACKGROUND
Peripheral blood C-peptide, interleutin-6 (IL-6), and heparin-
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binding protein (HBP) may be related to the occurrence
of lung injury and are of great value in predicting lung
damage in patients with hyperlipidemia acute pancreatitis

(HLAP).

Alm
To investigate the correlation of peripheral blood C-peptide,
IL-6, and HBP with lung injury in patients with HLAP.

METHODS

A total of 150 patients with HLAP hospitalized in our hospital
from April 2019 to March 2023 were selected and divided into
either a lung injury group (1 = 56) or a non-lung injury group
(n = 94) according to whether they had lung injury during
hospitalization. Baseline data and peripheral blood C-peptide,
IL-6, and HBP levels were compared between the two
groups, and the correlation of peripheral blood C-peptide,
IL-6, and HBP levels with disease score was assessed by
Pearson correlation analysis. Logistic regression analysis was
performed to identify the influencing factors of lung injury
in HLAP patients. Receiver operating characteristic (ROC)
curve analysis was conducted to evaluate the predictive value
of peripheral blood C-peptide, IL-6, and HBP levels for lung
injury in patients with HLAP.

RESULTS

Age, body mass index (BMI), amount of pleural effusion,
Acute Physiological and Chronic Health Evaluation System
II (APACHE II') score, modified CT Severity Index (MCTSI)
score, and Sequential Organ Failure Assessment (SOFA)
score were significantly higher in the lung injury group
than in the non-lung injury group, and the time from onset
to hospital admission was longer in the lung injury group
than in the non-lung injury group (P < 0.05). The levels of
C-peptide in peripheral blood were lower in the lung injury
group than in the non-lung injury group, while the levels
of IL-6 and HBP were higher in the lung injury group than
in the non-lung injury group (P < 0.05). Pearson correlation
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analysis showed that peripheral blood C-peptide levels
were negatively correlated with APACHE II, MCTS], and
SOFA scores (P < 0.05). IL-6 and HBP levels were positively
correlated with APACHE 1[I, MCTSI, and SOFA scores
(P < 0.05). Logistic regression analysis showed that BMI,
triglycerides, and peripheral blood C-peptide, IL-6, and
HBP levels were all independent influencing factors for
lung injury in HLAP patients (P < 0.05). ROC curve analysis
showed that the AUC value of the combined peripheral
blood C-peptide, IL-6, and HBP levels in predicting lung
injury in HLAP patients was 0.906, which was significantly
higher than that of each index alone, with a sensitivity and
specificity of 89.29% and 81.91%, respectively, suggesting
that the prediction efficacy of combining the three indexes
was better than that of each index alone.

CONCLUSION

The levels of C-peptide, IL-6, and HBP in peripheral blood
of patients with HLAP are related to the occurrence of lung
injury. Clinical detection of these indexes can provide a
reference for the prediction of lung injury in patients with
HLAP.

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

9]~H fCAk. @ 4t /-Z%-6(interleutin-6, IL-6) & iT 2
%54~ & (heparin-binding protein, HBP) T 4t 5 fifi 411
K AR K, XM Z 05 de g AR X (hyperlipidemia
acute pancreatitis, HLAP) % & I 45 T At A & -2
8.

V=14
FAHLAP®E #Z 5 A £ CAk. 1L-6. HBPS Aiifs 649
P B

75‘;2?

#I2019-04/2023-03 4L T 5% = A K E 1504
HLAP® %, 4% B EAL 8010 2 T & AR A4 2 A
A4 4(n = 56)5 AE MR 4% 28 (n = 94). YL R4 AR 2,
A, 4N A CRR, IL-6%HBPAK-F, Pearsontd % &
AT A CRR. IL-6ZHBPK-F 5 J& i if \é’a#asé
ME; Logistic= )2 5 #THLAP % % B 345 49 %A B &, %
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XA TAE4F4E(receiver operating characteristic, ROC) w1
LIEM SN A 2CRK . T1L-6 A HBP/K-F*FHL AP & % A
B4 49 TR A

ZR
%w LSRR M AR AT B Hih =8, 1R
Mg B 2 40 11 (Acute Physiological and Chronic

Health Evaluation System [, APACHE Il )#F4-. BMI.
Bi RCT™ ﬁ%‘aik(Modiﬁed CT Severity Index, MCTSI)

F 0B PR BB %9845 (Sequential Organ Failure
Assessment SOFA) 4~ 2 T AE i 45 44 £1(P<0.05); M4
A5 450 B f C AR K -FAK T 3 A A4 4% 48, 1L-6. HBP/K
& T AR M AR A5 21(P<0.05); PearsonAh & P A7 T 4,
SN B fCRRK T 5 Lo £ 32 5 APACHE I . MCTSI
4 SOFA £ #i #8 % (P<0.05), IL-6. HBPR-F 5
APACHEIl ##% . MCTSI#F4%-. SOFA#F4 % E48%
(P<0.05); Logistic® )2 2 =, BMI. =FtHd. sME o
Chk. IL-6 ZHBPK-F¥ HHLAP & & 547 &9 1k =2
#f B £ (P<0.05); ROCH & 2 =, #M8 2Chk. IL-6
% HBP/K-FBATRMHLAP & & Fi 4745 69 ¥ &% F & 47
1£40.906, A 2. & T &-154x L0k TAm, HAEE ., 4
TS H 489.29%. 81.91%, #mfﬂk/\%ﬁ M AR T
B AR AR TN A A

Zit

HLAP® % 9MA . Chk. IL-6ZHBPK-F 5 Midith &
A A K, W AR = KT, 7T AHLAP % Al 445 7
M FRAERFEARIE.

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

REEH: 5 hs Jﬁlf PR K ARG CAK; @ 4 -6,
XY 2

ZDIRE: 305 oz MR £ (hyperlipidemia acute
pancreatitis, HLAP)®& % 48 fnCAk. & 22 -6 RN
FHEAR QKT LB Z AR K, RN = KF,
T R LHL AP % 34 M AR 4 - HA T, A Ak 3% -3 16 AR 78
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SVETRAR S — R, R (5 BT SRR 28 1
12%-38%, 3= B2 DAL AR T i B0 B e I AL pe sy, 4k
38 AR KB . H L PRBE I St R 26 ), A
SCHRTR H, TE 2P IRIR 280 R, HLAP & HE B A
Lol B, RIS R R, v e g 2T
TheERErs, FFE g . T e, LUK iy 32 22
TG54 AHHL AP & WA, g FEHLAP
BFFOTIIEE RN, Rk, $ AT ER HIHLAP &
I R AR S bR U SR, HLA PR 5 nl 0
FAZAN . BN, KERBUSEN B, W E g/
#-6(interleutin-6, 1L-6). #4558 H(heparin-binding
protein, HBP)&s, 148 JERE 00k [ W 5 e 4= G ME 9 I
FIZEAAE, SIS BB RS, thah, SEaR s B
JR RS2 A0 ™ 1 2 D) Re kRS, CRKG B>, A58
H P A RN, AR I BEOC FHLAPE & 7ME i
JIK\ 1L-6 5 HB P55 [ifidii 473 (1 AH S FRIRIF 58 HEAH L,
I, AWFFOMEEHLAP R SN MCHE . IL-6 XHBP/K-F,
T SIS &R, BAERNIGIRBG TAERES %,

1 #RRSE

1.1 A4 1£H12019-04/2023-03 5 1L 1 85 = A\ R BB =
BE150BHLAPSE, GIAIRAE: (1)IIFFEHLAPZ bR
HEN Q) ORI, K24 hINBE; (3) B IS E AR
B, AR IR ZORL HEBRARAE: (DARAAE.
RS S0 DR 5 RS PR R R IR 28 35 (2) A I e B H
AL R & QYRR TR TEIEIR . WP R SEs5
(DG I DIRERERGE; (S)FFEA HA BRGNS
(O) A AR AL RGepm#, i e aepE. AP
P A M LEE; (7) 6 FF R M IR B G2 2R L 4
(Q)UEURIA. WHFLHA L.

ARG, ARYE CRPEME S E B 2R S 1R
WA T IR (2006)) TR AR HE", FIEHLAPE
Foe s KA, HE s R @ = 56) 59BN
T @ = 94). AW LR SAR TR D1 2 HAR .

1.2 7k B uiRlicsE: e LML B I I PR = i
i P TR ] A 5 AR 1S0IHL AP AR 1 50l
RS WM. BMIL A BRI )L i fs AR
i =B AR . sk 24 518
A EEPEA 245 11 (acute physiology and chronic health
evaluation system II, APACHEIl). 2f RCT/™EH 541
(modified CT severity index, MCTS)I'F-5r 5 01 8% B k)
1F-{ii(sequential organ faliure assessment, SOFA)%E.

SMEMCHE. 1L-6 XHBPALMI: 150BHLAP &)
T ABEUWAES mL, KHR 5C AL EE (2500 t/min, 4 °C, 10
min), FERUMTEGEAET-80 CHIE N4 H; DIEEMER A
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F] AN G 9% 3 Bk R) B0 s CIK KIL-67KF; _Fifg
VG 33 A PR A I 28 M P77 & I 2 HB PZKF,
X #%% ] H A<Hitachi4 4 31 4E L.

it A3 SPSS 28.048 i /b K dhe, i E PR A
(mean £ SD)EIR, (i, THETR (%) &, Rk
45, PearsonfHIHE A AR MLCAK . TL-6 XHBP/K-F-
55 E PR AR OGN LogisticlJH ) HTHL AP fifi
T sEm K 2 3203 LAERHE(receiver operating
characteristic, ROC) i Z& PF-Air 71 & fLCJIK . 1L-6 J&zHBP
JKFXTHL AP i 405 (0 S0 A . A7 XU 5, A
557K #Ea = 0.05.

2 B8

2.1 ML LR FEAT g AR SAE R0 B L AR SR
BB BT & Lu s T S AR A A R, ZE R e gt
S S RAGAEAERS . BMIL Bl A i o el H
=M. APACHEII ¥4y, MCTSIES: 2 SOFATES &
TR 2H.(P<0.05). 1.

2.2 HWAINA Chk. IL-6ZHBP/K P Juiz filifiifii 2 4h
JA M CIR AR T ARMT5 541, TL-61 HBP/K V& 1| Efih
W54(P<0.05). W.Z22.

2.3 SMREChk. IL-6ZHBP/K-F 5 5% HiF o 0948 % 1
PearsonfH LS4 AT A1, A1 MLCIK/KF-5APACHEII
P45 MCTSIVESr . SOFATES & 7 95(P<0.05),
IL-6. HBP/KF-5APACHEII ¥4« MCTSIVFESr .
SOFA P> 2 1IEAHI%(P<0.05). W.3K3.

2 A HLAP ® I 4545 %0 B % 69 % B & Logistic = )3 547
IHL AP it AR AE &, R2F39 2 7 A Giit5
BRI ZRE N AR, o [ AR T 2 B LR AT I
SERLER, SRR SR, APACHEII 4. MCTSI
4> SOFALTMHVIF>10, Hon 1776 B i %2 B Lk
YRR, T AF3h5I0 5, 4T LogisticlEl H 404, 2445
2, BMI. =FH. SMEIMCHE. TL-6 XHBP/K TN
HLAP & Al 473 (AT 50 R 2 (P<0.05). W34,

2.5 $MA Chk. IL-6 A HBPK-F2rHLAP & & i 5
agFm A ROCHIZ o, #ME MCAk. 1L-6 XHBP/K
SPIIHL AP il £ (1) H 28 N T #H(area under the
curve, AUCYEZIHIM0.792. 0.794. 0.727, =HERA& T
MAUCAE 790.906, B & T & FE b i), H U
JE BRI 10889.29% . 81.91%, FERIEA TRt
T S PR B TR K RE. WLRS.

3118
HL AP I ML A 0375 AR 5 ks i ZE R IR B A i 7, i
iR v S I i IRV K g i U TS 5 0 5 s T R 2
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B&30 Bh#5{A4B(n = 56) JERTIREALA N = 94) Hy"E PE
3
3 31(55.36) 49(52.13) 0.147 0.701
T 25(44.64) 45(47.87)
FH (=) 52.69 +12.33 44.87 +10.96" 4.032 <0.001
BMI(kg/m?) 24.24 +2.89 21.87 +2.05" 5.858 <0.001
RIRENGBYE(h) 12.567 +2.31 11.84 +3.02 1.657 0.122
RIRSE 17(30.36) 24(25.53) 0.411 0.521
B 20(35.71) 31(32.98) 0.117 0.732
EhRm
YERRIS 19(33.93) 28(29.79) 0.280 0.597
S 10(17.86) 15(15.96) 0.091 0.763
SIS 15(26.79) 22(23.40) 0.216 0.642
il iATavI
a 17(30.36) 13(13.83)° 5.991 0.014
7c 39(69.64) 81(86.17)
HB=E5(mmol/L) 6.17 +1.68 4.93 +1.45° 4.772 <0.001
RIBED (D)
APACHE 115 24.82 £2.27 19.82 +3.04" 10.659 <0.001
MCTSIY7) 6.98+0.25 6.57 +0.14° 12.883 <0.001
SOFAIS) 352+1.15 2.01 +0.45" 11.372 <0.001

"P<0.05, °P<0.01, SEHRHEARE. APACHE IT: RIEHIRSIBMHREITN 745 11 MCTSI: BRERCT™ 5154, SOFA: BRBERIBIS.

& 2 FRLEINEINCAK. IL-6F2HBPKIELEE (mean + SD)

A5 BIEL CAK(ng/mL) IL-6(ng/L) HBP(ng/mL)
AmiRiHA 56 0.65+0.17 40.85+8.94 274.38 +54.33
JEADIRIHZA 94 0.82+0.29° 34.82+6.03"° 206.59 + 33.97°
HE 3.994 4.928 9.408

PIE <0.001 <0.001 <0.001

°P<0.01, SEMALEEL. IL-6: B4R R-6; HBP: FREBED.

7= 3 SMEMCHK. IL-65HBPKIE SHRIEIEAHIEIE

~ APACHE I1 14> MCTSHES SOFATES
b0 e PE e PE lal=] PE
CRA -0.574 <0.001 -0.592 <0.001 -0.589 <0.001
IL-6 0.602 <0.001 0.614 <0.001 0.607 <0.001
HBP 0.599 <0.001 0.602 <0.001 0.605 <0.001

IL-6: S4BIRS TR -6; HBP: RS GED; APACHE II: RITHEIESISIHERIIN AL 1T, MCTSI: RCT/E18E, SOFA: FRESERIBID.

BB AN M, SO RRRR I AL A5 17 & A Sk 4 e,
SV RRRR 2 A A AN IR 4 45, TCHRHL AP
W LI RORE R A Al 451>, BB 38 % R FHAPACHE I
P43, MCTSIHESr . SOFATESF R G MEE SRR ¢
AR, (EIL T A0, T3S B B0 R,
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R 4 HAPEBIMHHZINERHDZEELogistic@IIDHT

e B SE. Wald OR 95%Cl P

BMI 0.471 0.180 6.849 1.602 1.257-2.041 <0.001
=P 0.583 0.211 7.633 1.791 1.332-2.409 <0.001
CAR -0.100 0.042 5.646 0.905 0.824-0.994 <0.001
IL-6 0.460 0.178 6.672 1.684 1.246-2.013 <0.001
HBP 0510 0.193 6.986 1.665 1.309-2.119 <0.001

HLAP: SASIMAEIHRRIRSS, IL-6: B4R/ % -6; HBP: FFREEED.

R 5 SNEMCHK. IL-652HBPIKEXFHLAPEZE B AHVFIHME

=T AUC(95%CI) 7450t EME BEE KERE PE

CBA(ng/mL) 0.792(0.718-0.854) 8.146 0.88 75.00% 73.40% <0.001
IL-6(ng/L) 0.794(0.721-0.856) 7.239 37.36 66.07% 85.11% <0.001
HBP(ng/mL) 0.727(0.649-0.797) 5.197 254.75 66.07% 73.40% <0.001
Bl 0.906(0.847-0.947) 17.417 = 89.29% 81.91% <0.001

HLAP: SESIEMERIR; IL-6: S4BIETER-6; HBP: HFRESEEE; AUC: iz P ER.

W, FIWTEE AT BE. T SRR A B E AR BN CE, FRALUKM L E B RS, R es
a7, RN T RERERS, RS R E A B>, Cik FFER AT, SRR & B A IIL-6. HBP/KF
T 5 AR R DY AR FE R, AR ILCREAKS: S RER N RIS 5. AR5 HIL-6. HBP/K T
5APACHEII 155+ MCTSIFF4r. SOFAVF/r £ AHG  H5APACHEI T/ MCTSIVFSr. SOFAPFS S IEAH
(P<0.05), 7843 Ui BHHLAPEZ ANA MCH /KT 5tERE  (P<0.05)X —45 15 2 MIFF, IESLIL-6. HBP/K V- H]¥F
FEA K, $ERaME MCRRACTRRAS, J5E 8 25 & bk,  MTHLAPEZERIETERE. AHHFiIRH, 15%-60% 1) EIE S
TR . A, ARG AN MO MR s A AN AR 40, Bt ba, it
TAEMt 4, HAMNE MCHCAHLAPEF it A FERES SRR 28 B8 2 I 0 A LR B UAH oG, TRk, AR
SR . D MICHRKCE SRR O, HOKE BERAENIL-6. HBP/K FAMY SHLAPE &R IEFEEH
IS, JERIRSZAVBR ™ B, BEMTBOR A RGN, B5R 5K, [FINATRES 51200 S i R 4. LogisticHlJ=4)
B RS EREAE, WM REN 24 B Thaels  MriEoR, JME MIL-6 KHBP/K P35 NHLAP B flifii {5
A, ROCHIZ EoR, FEHLAPEZ I 5 i, b w2, Al /e i ds s i &, ROCHIZ: iR,
JE MLCIR R I AL R AF T Re, A BT FIRRPIE  1L-6. HBP/KFHUMIHLAP S F Mt AUCIEA7E0.7

TAERIGR . DA b, UESE FHIEHL AP 40 45 T 3 B R 4F
Jili 7K B O HL AP S8 B 73 1 2 BB E 2 —, [T f.
F BRI 457 1 AR A LAE 2 Bl AORE A M ) R 2 AR, AHF T — R AME MCAk . IL-6 &XHBP/K

R ST S, % AR G A B AL P B, B PR A TRIHL AP B IR 15, 45 5ok L= 2 152 Tl
P S 2 DA SR B 51 R0, DR, AR HL AP R AUCHE B£0.906, B & B T 54647
T 7R HLAPEH IR O AU W T i), ok . B35 40 51989.29% . 81.91%, 1
- IL-ofEN AR E AN RO, PRI R4 MCHE. TL-6 XHBPACEE:S FUlAEGE T 5 5
SEOT UL T, RAE SN MR N T L e, AR PO URERE, TR RRE BRLAT, IR
= IRV EAE, HRTCA KRBT, L6 il = /K Pl HL AP 5 i 5 KUK 4 4t
IR SO RS R T, SHAER THIAR. 455,

Sy, TR A I REP>; HB P — i 3 B bl R b vk
RIZHFL WA 2 THAE JOREABG, FUA T B . 4 518

G A TIRE, AT HENUR AR RN, BIAT N 47 EFTA, HLAPHEAME MRk, 1L-6 XHBP/K V-5l
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PR AR K, ImARR I =2 7K, AT HLAP & il
PSS A (BARTI FAAE— € JRBR Y (1)
H /MR ST ()41 ML FE ARSI I 8] s B, 5
FERE ERRE T WS Rz AL, A frilm Rt — 0 e .

NERR

=T MR 14 R IR 2 (hyperlipidemia acute pancreatitis,
HLAP)REMS 18 B2 & B (14043, it e W AOE.
DRI, R I A 280 IR 4, SR RN A 280 J R R IT

ANEMCHE. A4/ E-6(interleutin-6, 1L-6) & T & 45
& M (heparin-binding protein, HBP){F NHLAPH i UL
RYERFAEMG G TPt 2k A —E ARk, B 7K1
AR Ak 9 i 1 P S I B E S R e

eyl

MERTTHLAPE#E H A A LCIE TL-6FIHBPAE ML
H K S G E T AR DG, DAAAHL API & il 545
BFBEIL. Bifis. 53097, BOHLAPEF IR
FR73E IR

X TE

I 3 0 2 40 A T it A A S L R ) A ILC R
IL-6 }xHBP % £, PearsonfHICHE HT 7 MLCAK TL-6 4
HBP/KTV- 59t 1 E rAH <M, Logisticlal 343 HTHLAP
SRR 7 B R R 2

AMAMCHE. TL-6. HBP/K PS8R AT R4 1T
o5 BRCTMEAREATY 75 28 B Bl AT /03
FHOG. BML, =P H. AMEIMCHK. TL-6 &XHBP/K-F-3)
NHL AP 55 (N 5o K 3. = B T 1
TRUBRRE . R I i v T S b .

HLAPHEEANHIMCHK. 1L-6 XHBP/KV- 5 fiiifh & 4
B IR, =3 kG TIUIN 285 Tt A7 1) R B A
HER 1 B .

EE=

SR IMCHR . TL-6 XHBP/KF%F T HL AP & fifidhi 473 1)
WO EA EEIERINME, B2, AR EAHEAE
DA Ay =, A HLHE BRG] 0 B — 6 (] B, 4%

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

589

TR TR E— 25 FEREAIIR, IR AN FIRE R 8
AT 2 Rk A

SEHR

LeiY, Tang L, Liu S, Hu S, Wu L, Liu Y, Yang M, Huang S,
Tang X, Tang T, Zhao X, Vlodavsky I, Zeng S, Tang B, Yang
S. Parabacteroides produces acetate to alleviate heparanase-
exacerbated acute pancreatitis through reducing neutrophil
infiltration. Microbiome 2021; 9: 115 [PMID: 34016163 DOI:
10.1186/540168-021-01065-2]

2 Rk, Zdrts, Btk fiAmiR-21-3p. IL-18K-F34 &% Sbe ik
SR S BB e TR D AR B 25 2022; 62: 20-24 [DOL:
10.3969/].issn.1002-266X.2022.01.005]

3 Wang L, Xu T, Wang R, Wang X, Wu D. Hypertriglyceridemia
Acute Pancreatitis: Animal Experiment Research. Dig Dis Sci 2022;
67: 761-772 [PMID: 33939144 DOI: 10.1007/510620-021-06928-0]

4 Yu X. High-Fat Diet, Hypertriglyceridemia, Hyperlipidemic
Acute Pancreatitis: Don’t Forget Novel Coronavirus-Induced
Acute Pancreatitis. Nutr Clin Pract 2021; 36: 497 [PMID: 33624378
DOI: 10.1002/ncp.10627]

5 Wu Z, Wang X, Jiang X. Study on the Mechanism of Probucol
Nanosuspension on Hyperlipidemic Pancreatitis and Regulation
of Blood Lipid Function. | Nanosci Nanotechnol 2021; 21: 1286-
1292 [PMID: 33183474 DOI: 10.1166/jnn.2021.18663]

6 B FHG TR RER. BRI SEPAR K S b
AmiR-372, PTENAK-F ZACRIL &L R E 2 2023; 63: 9-13
[DOI: 10.3969/j.issn.1002-266X.2023.19.003]

7 TRT%, A E, MR, B3, R, Bukih. %k @ Rk
) BRI A R 5 M s A R AR ST B A% 8 38w B AU BT
. IR A4 B 5t 2022; 22: 28412845 [DOL: 10.13241 /j.cnki.
pmb.2022.15.008]

8 Molnar G, Gyarmathy VA, Zadori N, Hegyi P, Kanizsai P.
Severe Hypertriglyceridemia-Induced Acute Pancreatitis.
Case Rep Gastroenterol 2021; 15: 218-224 [PMID: 33790708 DOI:
10.1159/000511017]

9 Dai ], Jiang M, Hu Y, Xiao J, Hu B, Xu J, Han X, Shen S, Li B, Wu

Z,HeY, RenY, Wen L, Wang X, Hu G. Dysregulated SREBP1c/

miR-153 signaling induced by hypertriglyceridemia worsens

acute pancreatitis and delays tissue repair. JCI Insight 2021; 6

[PMID: 33491670 DOI: 10.1172/jci.insight.138584]

3 FHER xS B MR K8 A d ) AR R FEAT R A e

W%k, I EAK S 4R 2017; 34: 1310-1313 [DOT: 10.16190/

j.enki45-1211/1.2017.09.014]

A E R S 5 R MRS R L S MR K5 e

#1(2014). P 454 & 2015; 53: 50-53 [DOT: 10.3760/ cma.

jissn.0529-5815.2015.01.012]

PIRREPATREEF S A, SR Lotk F 8 A AEY

Wi Fit 77 35 #(2006). P 46 435 E 2 4 & 2007; 16: 343-349 [DOL:

10.3760/j.issn:1671-0282.2007.04.002]

Park H, Kim MS, Kim J, Lee SM, Cho SY, Yoo EG, Jin DK.

Hypertriglyceridemia with acute pancreatitis in a 14-year-old

girl with diabetic ketoacidosis. Ann Pediatr Endocrinol Metab 2022;

27:73-77 [PMID: 34015902 DOI: 10.6065/ apem.2040250.125]

Thong VD, Mong Trinh NT, Phat HT. Factors associated with

the severity of hypertriglyceridemia induced acute pancreatitis.

Medicine (Baltimore) 2021; 100: €25983 [PMID: 34032712 DOI:

10.1097/MD.0000000000025983]

| E, R R QB ERE G 9& K RSP MUR KA XA

i P ag VR AR o A S a SR 4 & 2022; 39: 35-40 [DOL:

10.3760/ cma j.cn421213-20211106-00849]

KA E, SRR, X ZE. AR A M IRA IR REIT &G

T IR S MR KA 6097 2. B Rk 2002

42:1389-1391 [DOI: 10.3969/j.issn.1005-9202.2022.06.033]

Carr ALJ, Inshaw JR], Flaxman CS, Leete P, Wyatt RC, Russell

LA, Palmer M, Prasolov D, Worthington T, Hull B, Wicker LS,

10

11

12

13

14

15

16

17

2024-08-28 | Volume 32 | Issue 8 |



PR, 5. SISIEMARIRSEEINGICER. IL-6HBPSAMRIHEMERIERIY

Dunger DB, Oram RA, Morgan NG, Todd JA, Richardson SJ, 22 Piao X, Zou Y, Sui X, Liu B, Meng F, Li S, Zhang Q, Ma C, Wu

Besser RE]. Circulating C-Peptide Levels in Living Children and T. Hydrostatin-SN10 Ameliorates Pancreatitis-Induced Lung
Young People and Pancreatic 3-Cell Loss in Pancreas Donors Injury by Affecting IL-6-Induced JAK2/STAT3-Associated
Across Type 1 Diabetes Disease Duration. Diabetes 2022; 71: 1591- Inflammation and Oxidative Stress. Oxid Med Cell Longev 2019;
1596 [PMID: 35499624 DOI: 10.2337 / db22-0097] 2019: 9659757 [PMID: 31827715 DOI: 10.1155/2021/8541783]

18 Mari¢ N, Mackovié M, Bakula M, Muci¢ K, Udiljak N, Marusi¢ 23 R, K, BB ARCF, BR, AR, B IL-6iE iR JAKY/
M. Hypertriglyceridemia-induced pancreatitis treated with STAT3A5 538 #5852 & VIR 454 GO AL B 5T, it BB 5 2024; 46
continuous insulin infusion-Case series. Clin Endocrinol (Oxf) 131-138 [DOI: 10.12056/.issn.1006-2785.2024.46.2.2023-1434]
2022; 96: 139-143 [PMID: 34263462 DOI: 10.1111/ cen.14554] 24 BRAE, BRI, TRHE. B R & AHBP, IL-

19 Zhang XX, Wang HY, Yang XF, Lin ZQ, Shi N, Chen CJ, Yao LB, 6+ pro-ADM/K-F AL S5 R B £ A HROCHHT. 7T E 2
Yang XM, Guo J, Xia Q, Xue P. Alleviation of acute pancreatitis- 2023; 45: 357-360 [DOI: 10.3969//].issn.1002-7386.2023.03.008]
associated lung injury by inhibiting the p38 mitogen-activated 25  Fisher ], Russell JA, Bentzer P, Parsons D, Secchia S, Mérgelin M,
protein kinase pathway in pulmonary microvascular endothelial Walley KR, Boyd JH, Linder A. Heparin-Binding Protein (HBP):
cells. World ] Gastroenterol 2021; 27: 2141-2159 [PMID: 34025070 A Causative Marker and Potential Target for Heparin Treatment
DOI: 10.3748 / wjg.v27.i18.2141] of Human Sepsis-Induced Acute Kidney Injury. Shock 2017; 48:

20 Tang Y, Kong]J, Zhou B, Wang X, Liu X, Wang Y, Zhu S. 313-320 [PMID: 28319494 DOI: 10.1097 /SHK.0000000000000862]
Mesenteric Lymph Duct Ligation Alleviates Acute Lung Injury 26 RALE, BRI, BHRT. S CDOAR H I HATL-6/KF LA
Caused by Severe Acute Pancreatitis Through Inhibition of High Horill 2t Bk AR K BTG TR IMAL. #om B 4 & 2023, 23:
Mobility Group Box 1-Induced Inflammation in Rats. Dig Dis Sci 1095-1098, 1165 [DOI: 10.3969/].issn.1672-3619.2023.08.013]

2021; 66: 43444353 [PMID: 33433807 DOI: 10.1007/ s10620-020- 27 HA. diEFHBP. PCTAHNLAK-F &% S MR K B R B
06801-6] TG A TRRIPME. 47T I8 24 55 16 R 2021; 28: 13921396 [DOL:

21 Xu G, Luo Y, Ntim M, Quan W, Li Z, Xu Q, Jiang L, Zhang 10.11748/ bjmy .issn.1006-1703.2021.08.029]

J, Shang D, Li L, Zhang G, Chen H. Effect of emodin on long 28 kR E, RIERR U, A AUDRNA216afE SRR X 5
non-coding RNA-mRNA networks in rats with severe acute K ARG B P o FGR KR AL 3 N R AR A M6 Rk, P
pancreatitis-induced acute lung injury. J Cell Mol Med 2021; 25: AR 22 & 2020; 20: 250-253 [DOI: 10.3760/ cma.j.cnl15667-
1851-1866 [PMID: 33438315 DOIL: 101111 /jcmm. 15525 20200701-00104]

FHF AT IRALR SR IRALR

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569 © 2024 Baishideng Publishing Group Inc.
All rights reserved.

L4 ?ﬁﬁ °

(HREAZWREEL) HA. AAEVEAAK

AFAR (RS [H bRFrE T SISSN 1009-3079 (print), ISSN 2219-2859 (online), DOI: 10.11569, Shijie Huaren
Xiaohua Zazhi/World Chinese Journal of Digestology), /&—ZA&HKHABEMN3INE. M. HIRX . FAFBRHATEX 71967 H
Faroa A RO TS 27 23 S R R B B R AT SRR 2 A I 2% 38, B AR ] P 5 b Fr) 8 o 27 A0 T 2 ATk e AR S i A Sk
W FUAE 45 1) B 2L A I R S SR SR B B 5 SR P M 1R S, (RO — P A HER, R RIS, AR B AR mr LA
IR — A SZ BRGNS G ok S SRR A S0, T R ARIR 0 BT I DGR I R, B R (R X g iR 2 S A AT I P 45 T
2RI 5T 2 2%, DABAT I 3 B S il e e AR e — 2 1 35 1.

B T AHAFIZ AN, (TR AGHIR AR 1 55— KR o 0 d 53 1 78 40 FRUBST, BN RS 18 S & B A5 — ALt ARG
M BRI RS 5 1 0 B REN, AR SRIG 1 5. SRURaFL. SEUR HAR. SEI0Jrik. SEIRZ L. SEingsit. RENIR.

(A AT A8 BN N A OIEEE. B, B T B, a85m. Bkt 38muon. ITEOR. BT
WP« BRI . Y. MBI AL, WATH . BB, IS, SRS, UK B B IS e i . 153k, &
KINEMZA, BRI BRE LR

(AR NVEA A8 14 B ARt H AR 5 R 2 1 78 3 252 R T 9 25 AR 1) 6 P18 % I PR ST i R ikt e 78 A 45 4 LA s
B SISO, AR AMBREE RS REEZ . MRS RTEERS A Y. HEY. WEY. MNBRITE. R
L BRI TSR IR AR A TN AR AT &, SERTRIN, AR R RS

Reishidenge  WCJD | https:/ /www.wjgnet.com 590 2024-08-28 | Volume 32 | Issue 8 |



ARV & 51 A i

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

DOI: 10.11569/wcjd.v32.i8.591

THFHE N EILAYE 20248828H; 32(8): 591-599

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

W& JR 55 8%, CLINICAL PRACTICE

2B PR IR F+ 4 B B 11 BEhS 20 5L B XURE Fou 45 B 3 37 AN

S RATH

ZEH, T £, TSR

ZeErh, T4, SEON, T TAUELR E RN 2R Hri g Tk
315200

ZRED, BB, ST

EERMRIE: SEPAFTESVE; TEAKBENE OB ol
ARSI

WHER: T, TBEID, 315200, ¥ AT RMEEXBEEEN
KHEFIEE356S, TRMBELEERADIMAL. lidingzhongd528@163.
com

WHSEER: 2024-05-29
BOBHE: 2024-06-29
BEEHA: 2024-07-30
FELRHHAREIHE: 2024-08-28

Establishment of a risk prediction
model for gastrointestinal motility
disorder in patients with type 2
diabetes mellitus

Ding-Zhong Li, Jia Ding, Jian-Bo Fan

Ding-Zhong Li, Jia Ding, Jian-Bo Fan, Department of
Endocrinology, Ningbo Town Hailongsai Hospital, Ningbo 315200,
Zhejiang Province, China

Corresponding author: Ding-Zhong Li, Attending Physician,
Department of Endocrinology, Ningbo Town Hailongsai Hospital, No.
356 Shengli Road, Chengguan, Zhaobaoshan Street, Zhenhai District,
Ningbo 315200, Zhejiang Province,
China. lidingzhong0528@163.com

Received: 2024-05-29
Revised: 2024-06-29
Accepted: 2024-07-30
Published online: 2024-08-28

Abstract
BACKGROUND
Gastrointestinal motility disorder is a common complication

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

of diabetes, which often leads to gastroparesis and decreased
intestinal motility as the disease progresses, affecting
gastrointestinal digestion and absorption and aggravating
metabolic disorders. Currently, there is a lack of research
on the risk factors for gastrointestinal motility disorder in
diabetic patients, making it difficult to provide guidance for
its clinical diagnosis and early prevention and control.

Alm

To observe the incidence of gastrointestinal motility disorder in
patients with type 2 diabetes mellitus (T2DM), and construct a
risk prediction model for gastrointestinal motility disorder to
provide guidance for its clinical prevention and control.

METHODS

A total of 468 patients with T2DM admitted to our hospital
from October 2022 to April 2023 were selected to analyze
the incidence of gastrointestinal motility disorder. Logistic
regression analysis was used to identify the influencing
factors of gastrointestinal motility disorder in T2DM patients.
A nomogram prediction model for gastrointestinal motility
disorder was established, and the clinical utility of the model
was evaluated using receiver operating characteristic (ROC)
curve analysis, calibration curve analysis, and decision curve
analysis (DCA).

RESULTS

In 468 patients with T2DM, the incidence of gastrointestinal
motility disorders was 44.84%. Decreased gastric motility
(odds ratio [OR] = 4.553, P < 0.05), retinopathy (OR =
4,676, P < 0.05), peripheral neuropathy (OR = 3.652, P
< 0.05), fasting plasma glucose (FPG) (OR = 5775, P <
0.05), 2-hour postprandial glucose (2hPG) (OR = 3.627, P
< 0.05), hemoglobin Alc (HbAIC) (OR = 5.792, P < 0.05),
gastrointestinal symptom rating scale (GSRS) score (OR =
3.939, P < 0.05), Hamilton Depression Scale (HAMD) score
(OR = 3545, P < 0.05), Hamilton Anxiety Scale (HAMA)
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score (OR = 4.108, P < 0.05), diabetes duration (OR =
6.384, P < 0.05), and body mass index (BMI) (OR = 3.809,
P < 0.05) were identified to be independent risk factors
for gastrointestinal motility disorders in patients with
T2DM. ROC curve analysis showed that the sensitivity
and specificity of the nomogram model for predicting
gastrointestinal motility disorder in patients with T2DM
were 82.36% and 96.47%, respectively. Calibration curve
analysis and DCA suggested that the predicted probability
values of the nomogram model and the actual values were
basically linearly correlated, and the actual curve was
basically coincident with the ideal curve. The nomogram
had good clinical applicability in predicting gastrointestinal
motility disorders in patients with T2DM.

CONCLUSION

Patients with T2DM are at risk of gastrointestinal motility
disorder, and factors such as decreased gastric motility,
retinopathy, peripheral neuropathy, FPG, 2hPG, HbAlc,
GSRS score, HAMD score, HAMA score, diabetes duration,
and BMI are risk factors for gastrointestinal motility disorder
in patients with T2DM. The predictive model constructed in
this study can help screen and identify high-risk populations,
providing guidance for the clinical prevention and inter-
vention of gastrointestinal motility disorder in patients with
T2DM.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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H AR e ) 0 W9 A 5, REVAST I RS W BT 30 3
AR FE.

V=14

MLE2 A M Sk I (type 2 diabetes mellitus, T2DM) & % §
W sh ) BERF R A DL, dt— 3 M e TR B AL, A
Vo IR 7 A= P35 5

Ti%
B F2022-10/2023-043% FZT2DM B %4684, 4.1t B
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) REFFE AW DL, Logistic®l )2 54T T2DMA £ § #
A AT e B &, dt— 59 ok B T AR A,
KA %X H TAE4HF Ak (receiver operating characteristic,
ROCQ)# &, &/ W& & & R ¥ £ (decision curve
analysis, DCA)#F 13| £k B T A AL 64 s JR A ).

ZR

468%I T2DM B, B W3h ) RERF & A& & H44.84%; B
AL 2% (OR = 4.553, P<0.05). #LM % E(OR =
4.676, P<0.05). & B 4% 9% % (OR = 3.652, P<0.05).
= JA_dn Hz(fasting plasma glucose, FPG)(OR = 5.775,
P<0.05). %-/52hf4E(2h postprandial glucose, 2hPG)
(OR = 3.627, P<0.05). #%EALfn 417 & (hemoglobin Alc,
HbAIC)(OR = 5.792, P<0.05). B fifsekiF 2%
(gastrointestinal symptom rating scale, GSRS)#¥4-(OR =
3.939, P<0.05). X% RA7ARE & (Hamilton Depression
Scale, HAMD)##4~(OR = 3.545, P<0.05). X %8 /R4
#.J5% % (Hamilton Anxiety Scale, HAMA)#¥4-(OR =
4.108, P<0.05). #&kJmHmAE(OR = 6.384, P<0.05). 4k
Ji & %544 (body mass index, BMI)(OR = 3.809, P<0.05)
AT2DME % B W 3h /1 Ao AR Al B 4 ROC
£ 275 & BAENRNT2DME F B M3 ) FEA68
BBJE . BT A A82.36%. 96.47%; K/ K&
DCA# T IR AF) & B Fm B2 A Fml e R AE R R 2
KM EAK, RiRE&SRANEARESLS AL
A T T2DM % % § 83 /1 5 53 7 & B A 434684
& AR IE R

it

T2DM & % 542 B WHiE Fh 5 s[4, B F 3 HitsE,
AR EREE . BB Z%H%E . FPG. 2hPG. HbAlc.
GSRS#t4. HAMDi#F%. HAMA#F 4. 4k
2. BMIZE 2 % A&, 1 5k TAF P iR T 424
A, VT 5 AR R F EAFE, A e R B 15 T TR AR 5.
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BDIRE: AT T 8 sh A, 6 R 225 F THRR
BT, AR KIER Y. AR A2E R R IR(type 2
diabetes mellitus, T2DM) A #F 5054 %, i@ L AR My it —
TR TT2DM &% B s H e RIe B %, A+ 5 %
JRIEATF FEE, Ao R R IRAT . AN & &6 s
PG

STHRRR: ZRED, T, ORI, 2BUERA AR Bian) /PRSI AN
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03I

B sh 71 B R R i W RRE 2 —, K E A ae
FALS N R OB A FE AR, S S i A AL,
FUELZGAN PR, InE 2R A ZELY, AR, B
B3 IR IE R, 2 R AREIR B, 45 A
Pl I AR, S INTATT MERE, DIdpi i B e, ek, X F
B Wiash iR 3 B rh Ty T T e 7, b
T Bl i RS R 26 PR e 2 i fs AR, 6
FRERZAE B e S B, B TX—H =,
AW T LA2TRE FR- I (type 2 diabetes mellitus, T2DM) &4
TR, I Logistic[F] VA 43T K 51 2% B T s 7 g
w2, B SIR I T2DMEF 5 W 3h 17 Bhs & A i R [
&, DAAEE ARG R 7O, s AR
Bt A0 E SRRt AL 5

1 MRRTSE

1.1 A4 #£H2022-10/2023-04F B T2DM £ 46801, (1)
WNFRAE: FFE20134F FRALHE IR B ¥R 467", H.T2DM
i S DA SR> 184 NI MT, TCIN RN DI RERERS,
REARIC &1 25 & - A 21 s R =AW 7T (2)HERR
PR TEURRERP . RUHE PR, B R, A
5| B BB Dy Re R i, W 4 15 5
FERHEE; & IRt RG B A RS & A2
Wi 15 HE 2 0 B 2508, 7 B O e B AEAETH AL
PEP G g R MR A . AN R R E R A FRZS 4w L.
1.2 7k

12.1 B Rsh AR rgwn: e (B i a T
B AR 7 B R R>95 min, 804 /5120 minF
HEA 3 <50%, WIHIE N B W) 71 FEhS.

1.2.2 FAbI SR RSB 7 3 R R, i n) 4 A&
= B L 9 ) R AR S B R (1) — MR BTk A 1)
L AIEFER . M. AT ETEE(body mass index,
BMI). 7. GSWOIRAS . WM s DOl s 4, (2)B
JiZ 8 SE IR I 5 7R (gastrointestinal symptom rating
scale, GSRS)": JL164N%6 H, MI1-74r, i4316-112
g, VEoribkiEr, AR L (3) DU KR
#(Hamilton Depression Scale, HAMD)"™, % /Rifi
#:[& B #(Hamilton Anxiety Scale, HAMA)”: HAMD
BRLE0-545), Vo0 5 MR EE BE IR b, ARAE VP43
Ao N AR (<74) B BE(T-1747) T E(18-24
I3)s EFE(>2447); HAMAR R E4570-56%r, iP5 54
FERRFE UL, WRAR VT T o A IR (<T ) BIE
(7-1443) HHJE(15-294%) HEE(>29%). [FAIS, @it
= B L 70 117 2R R SCER S8 0 19 AH DG TR, LA B IR
AR A IFRE. AR . A IJCJHE B & m
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Ag . S fE I FE(fasting plasma glucose, FPG). % J52h
L4 (2h postprandial glucose, 2hPG). ik I 21 5 (4
(hemoglobin Alc, HbAIC). & 5h /1%,
123 A& R4 ()N TR EE WM, HiEZ5
L L 7 7% N A i L et i ST |
0] N A T 1) T R (el Uy 2 A A B AL A 2
AR, VAR R B 45 3R — BitE; (2)RMEpi Data
302N, BT — SRS 3)H IR WER
SRNEE B, JFour JELAG TR E B 14 A0 58 B AT A%
52, Y IE R RIE SR R AME SRR I

Brit 243 NFSPSS 26,0500, i R LB
HAIR, K056, 1H& VO R i Bartlett )7 2 55 HEAS 30 5
Kolmogorov-Smirnov1E &GS, 1EAEE DL £
Pr#EZ (mean® SD)E IR, JEIEAEHE A A £ (VU 73
BLIAER )RR, A HE TR & IR, WIZH 8] bt
95 #r ik E R A IR, 2H 1A AN H Wilcoxon
FRAKEEE. LogisticlnlH 7 2L s K 2, B HRIE S
2 2 FRAR AR, SR 52 i CARRHIE (receiver
operating characteristic, ROC) &k Rk £k &tk 25
i £k (decision curve analysis, DCA)XT PRI ()1 R
RO S BN AE AT VY. P<0.05B) Z A Giit =
X.

2 BR

2.1 T2DM & & — & TR 442 B B W 3h ) B AF & A T
S 4681 T2DM T, FLYR [FIIE S 5T, 568 (1) A 2 i)
H45547, BB SR A ONNFEA & 455, 45561 T2DM
B 24209, 221341, 5301553.19% 46.81%;
W421-79%, “F15(58.68 +8.32) % ; HIH K LA N 14081, 7
H/ 18841, KB K LA 12761, 439 4930.77%-
41.32%- 27.91%; B Wah 1 1E%25141, B Wash kg
204451, 433115 55.16%- 44.84%, W3 1.

2.2 T2DM & & B Wsh A1 At 69 2 W X o047 BIaEh7)
EH AR T2D MR 1 B 20 J7ad 2% . PRI FEL9 A%
JA ML . FPG. 2hPG. HbAlc. GSRSIF/r
HAMDi¥4r. HAMAVE Y. FHEHRAE. BMIMILL, &
B2 5(P<0.05), W32

2.3 T2DM &% § Msh h 15308 % B &£ o4 & Eiksy
HrP<0.0SHIR A : B iidse. WMBERAS . JE [ pf
29%7% . FPG. 2hPG. HbAlc. GSRSI¥/r. HAMDiT
g5 HAMAWSr . BERRIRE . BMI, ##47 2 Skt
B, HE T E K T, 4G T A UEREVIF<3IH
BEMANZIRE T, FIRK R VIFS<SAEEILL
iy 73

BT2DMEE B 4sh 7115w (RE0) 5 B 143l 71
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R 1 T2DMEZ—RHER

=R ITESE FIRREL (%)
43

2 242 53.19
158 213 46.81
Fhe (=)

<45 98 21.54
45-60 215 47.25
>60 142 31.21
FhH

PR 140 30.77
/e 188 41.32
REKE 127 27.91
IBIRIRTS

KRB 99 21.76
BE/ESAB 356 78.24
IRYASE

B 142 31.21
7 313 68.79
PESP

= 120 26.37
7o 335 73.63
S/

E2 251 55.16
=1iS] 204 44.84

T2DM: 2BUSERRSR.

Rt (WAE DIE ARSI 4, KM LogisticmlJA77 #£4>
BT, ZRA RS RINT: B3 /g% (OR = 4.553,
P<0.05). PLMERHHAZ(OR = 4.676, P<0.05). JiH#Z
JKAZ(OR = 3.652, P<0.05). FPG(OR = 5.775, P<0.05)-
2hPG(OR = 3.627, P<0.05). HbAIc(OR = 5.792, P<0.05)-
GSRSH/H(OR = 3.939, P<0.05). HAMD¥/3(OR =
3.545, P<0.05). HAMAP}4}(OR = 4.108, P<0.05). #EIK
R FE(OR = 6.384, P<0.05). BMI(OR = 3.809, P<0.05)/&
T2DM &3 B 30 71 ks AL fa R R 2, 2R3,

2.4 7| & BN AR 69 # 2 AR (1)¥ LogisticlFl)H
J7 R Rk I T2D MRS B W 3)) ) B tig (1 52 e R 3=
(Bah sz, MMERAZ . HEHEWEAL. FPG.
2hPG. HbAlc. GSRSIF/r. HAMDIF/r. HAMATY
G5 BERFIRFE . BMDYYAFILE - P A Ay, @t
R3.6. 3% Ak dt I H B 5 1 BEbg i AAAe51) 26 B 7
RS, LT, ()% s Fil T2DM % 5 a3
JIFERGIIROCHI 2%, 45 A5, MR AL Ft T2DM &3 B
W zh JaBtg ) i 2 R A = 0.922(95%CT: 0.831-0.984),
TR BURE « Rr 57 IR ICN82.36% 96.47%, WLE2; (3)
A I 2e: 5T g gt 2E PN A ER 6 I 4 P Tl 245 SR SE
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SERLRRR R B — B, SRR L TR R A A TR AR
K, PRl 2 5 AR 2B A H A, PR A 4R ] Tl A
U HE RO B, W3, (4)DCARNZ: RAIDCAHZ:
X 51 2 B RIS 2R ()1 PR A 34T BerE, 285 SR R B, %)
AEE TN T2DM I B [ ah 7 RS )7 TH BA B i
PRIE I, W4,

3 e

5+ e 22 B HEE R E BN ), TR
18, BHS B G s JIBEG =2 R IR,
BRIUNT BRI, B BETE M AR, A
WFFL A Bk, 468FIT2DMEE i, B sh JikErE &
A2 h44.84%, HEIFANSE 2 H IR IE K145% 1) E4F
T2DME#H H I B HES IR 85 FAHIE. B a3 71 s
TR B B IEASE AN 20 T2DM & 55 FR IR AN
R, B2 18 BRSPS, DFFRIE, B HES
F2 RN AR ] K SP (0 B B2 TR 3R, B3R W] R i B IR
o, B IR N RS, TR, e A s
BT e fE N, S SRR o1 42 5 it T R 2 BN
Pt B () iR AR —.
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*® 2 BRI SHNBIIHASIAE NIERN PSRRI

=R EEh =251 FEhS (0 = 204) Huly* P
3 0.223 0.637
2 136(54.18) 106(51.96)

58 115(45.82) 98(48.04)

FH (=) 0.910 0.634
<45 50(19.92) 48(23.53)

45-60 122(48.61) 93(45.59)

>60 79(31.47) 63(30.88)

=) 0.676 0.499
PR 81(32.27) 59(28.92)

SP/PE 102(40.64) 86(42.16)

RERME 68(27.09) 59(28.92)

TEIRIATS: 1.005 0.312
KRB 59(23.51) 40(19.61)

S ET=I=TReAES 192(76.49) 164(80.39)

IRYASE 0.294 0.588
= 81(32.27) 61(29.90)

7c 170(67.73) 143(70.10)

PRmsh 0.468 0.494
B 63(25.10) 57(27.94)

7c 188(74.90) 147(72.06)

B/ INE 33.984 <0.001
= 18(7.17) 56(27.45)

= 233(92.83) 148(72.55)

BSHIE

IS 36(14.34) 36(17.65) 0.923 0.337
SISIIAE 59(23.51) 41(20.10) 0.762 0.383
BILPR 12(4.78) 14(6.86) 0.905 0.341
VMR 9.404 0.002
= 85(33.86) 98(48.04)

7c 166(66.14) 106(51.96)

BESERET 11.946 <0.001
B 47(18.73) 67(32.84)

7c 204(81.27) 137(67.16)

FPG(mmol/L) 6.85+1.12 10.11 £2.32 19.628 <0.001
2hPG(mmol/L) 9.36+1.08 12.33+1.75 22.190 <0.001
HbAlc(%) 8.49+1.65 9.86+1.16 10.016 <0.001
GSRSIEZ (D) 23.65 +4.38 41.20+7.52 31.060 <0.001
HAMDREZD (7)) 16.96 + 3.57 26.33+5.68 21.442 <0.001
HAMAREZ (73) 11.87 +2.49 19.68 + 4.46 23.589 <0.001
FERRIRIZ(EE) 459+1.10 8.54 +2.37 23.480 <0.001
BMI(kg/m?) 2436 +3.12 26.12+2.85 6.219 <0.001

FPG: ISNE; 2hPG: EI52 hIN¥E; HbAlc: FELINZIEE; GSRS: BBIERIEERIN; HAMD: NBTIEIE%R; HAMA: NBRIER SR,

BMI: (AR EIEEL.

AHFFRI, Ha il . FEMERE. N
JEJAE . FPG. 2hPG. HbAlc. GSRSIFr. BRI
JifE. BMI. HAMDM- . HAMAW- /35 2 Fhlk 22
T2DM & KA B mzh IR sgm ik &, (1) Esh /i
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G5 F3) 7k A B LML 3 1 R 2 i — i T,
6 T WL IE AL RLAL I, JF DU SR A6 5, i
GEE AL T0.5 cpm-2.4 cpm, LI ETIIHAL, T4
S PR SRR, 0 P st DR (20 LA
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&R 3 Logistic@F5EDTSEL

95%Cl

= &340 SEE. B OR o e Wald 4* P

== 2.998 -11.326 23.012 <0.001
Bn)/IY%E B=02=1 0.421 1.516 4.553 1.355 15.302 17.536 <0.001
MRS T=08=1 0.253 1.543 4.676 1.642 13.318 24.759 <0.001
BRI t=0H8=1 0.312 1.295 3.652 1.568 8.507 9.467 <0.001
FPG ETNSHUR ] 0.466 1.754 5.775 2.318 14.389 48.041 <0.001
2hPG S ASRE 0.297 1.288 3.627 1.046 12.574 17.050 <0.001
HbAlc I \SERE 0.326 1.756 5.792 2.015 16.647 14.207 <0.001
GSRSIMD) HASLNME 0.344 1.371 3.939 2.132 7.279 21.310 <0.001
HAMDZS ETNSHUR ] 0.279 1.266 3.545 1.106 11.365 15.073 <0.001
HAMARNEZ) BASRINME 0.320 1.413 4.108 1.619 10.425 16.872 <0.001
FERRIRIE EANSEGN =] 0.510 1.854 6.384 2.122 19.207 44.149 <0.001
BMI S ASEPRME 0.367 1.337 3.809 1.065 13.625 17.468 <0.001

FPG: =N#E; 2hPG: BE2hINHE; HbAlc: FE{INLIES; GSRS: BBERIEESRIED; HAMD: NBRIEISZR, HAMA: SNBIRIER 8575,

e 0 100 20 30 40 50 60 70 80 90 100
o F
=PNpSiOEH ST
[ &
PR AR il

, f
SRR RpZRAE &
FPG

2 3] 4. 5/6|7 (8 |9 11 13 LS

2hPG

6 7 8 9 10 |11 12 13| 14 15 16 17

HbAlc
4 5 6 7 8 9 10 11 12 13
GSRSIT
l:l:ﬁ 10 25 40 55
HAMDIEAS
P 10| 15 | 20 |25 30 35 40
HAMAPES»
4 8 12 16 20 24 28
y R 1
*}gﬁé%ﬁﬁi B 5 7 9 11 13
BMI
16 20 24 28 32
4/
BfE 0 50 100 150 200 250 300 350 400
XS

—
0.1 0.5 09

1 T2DMEBZE B NIEISHI5ILEHINAEE. T2DM: 2AUERR; FPG: 23S M5E; 2hPG: 48 /52hIfkE; HbAIC: JE(LIMZT & 1 GSRSTES:
S IR B2 HAMDIES ) I B/ RATH S 2 HAMATES Y T35/ B T 38 BMI: (R TR EL.

ST DME, SO RI, BEE R AR, AR TURIL, JE B2 A R T2DM R 1
TEINE, T2DMEF B R NNE, Biash ieeg  shiiSrser e E =R, %8RBT, HE s
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A ROC curve B
AUC = 0.9216272
1.0 . 1.0
— 1.0
0.8 f( 0.8 0.8
> 0.6 0.6 > 0.6
= =
g g
& 0.4 04 %04
0.2 0.2 0.2
0.0 T T T T 0.0 0.0
0.0 0.2 0.4 0.6 0.8 1.0
1-specificity

ROC curve
AUC = 0.9035684
1.0
. rj 0.8
i 0.6
E 0.4
B 0.2
T | T T 00
0.0 0.2 0.4 0.6 0.8 1.0
1-specificity

B 2 JILBEFNEEIEIROCHRL. A: HERIEZHR OCHRLE; B: AMTEGITEAHR OCHRZE. ROC: SR E TIRIFIEHRZE; AUC: HRZE R

A 1.0 4 Dxy 0.843 B 1.0 4 Dxy 0.807
C(ROC} 0.922 C(ROC) 0.903
R2 0.645 R2 0.591
"] 0.655 o 0,578
08105  oes 084 5 o5
z Inercept 0.000 z inerept 0000
5 Slope  1.000 3 Slope  1.000
o Emax  0.031 © Emax  0.030
2 0.6 4 E% 0.024 9 0.6 { e 0.025
o Eavg 0.014 <] Eavg  0.015
a Sz -0.630 [=% Siz -0.414
= sip 0.529 s sip 0.679
2 2
g 0.4 g 0.4
Ideal Ideal
0.2 _— Lo?géiistic calibration 0.2 _— Lo?géiistic calibration
----- Nonparametric -+ Nonparametric
4 Grouped observations 3 & Grouped observations
0.0 - L b ol et ‘\..\‘..\.‘.||\|l|‘|l||Hl.w“nll\ll|h|l“|l| 0.0 4 I|HI|H||\|I|I‘II|I‘I “hm Il i | I|\”I|‘I|HI|H| |H||| |||”|
T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Predicted probability Predicted probability
B 3 SILETNREGIRERNZ. A: R REIZE B: MDA R L.
A B
0.4 - 0.4 4
0.3 0.3 4
5 g
8 ~ Treat all g —— Treat all
2 0.2 — Treatnone @ 0.2 4 — Treat none
B == Model . ~— Model
=z 2
0.1 0.1 1
0.0 1 \ 0.0 1 \
0% 25% 50% 75% 100% 0% 25% 50% 75% 100%

Treatment threshold probability

Treatment threshold probability

4 FI&EFNEEIGIDCARLS. A: BRI DCARNZL: B: FMIIIIFZHDCARZE. DCA: Heifhzk.

S AR A AL, P ST B TR B 2, R
Y LA B R S AR A AT I T ) 3 e 2 4 B 2 4
F, BUEE Mg shIhAgpets, HPUROKH: fERL,
SRR, Q)M R 1R, 48.04%(1) H Mzh 7
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BEAG R B AECE ML R B A, B AT FUESE, Bl PRI
FERAE S B HE ST IR BAT — AR, AT STt —
AESEHAE 8 Bl RS R G R, IXies iR T
b, 4 TAAAEAL BN AR (I T2DME 7 iH o e 2,
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TEDP, 5.

eI B s AR A, R FIRTT, A
R AR 6T AR PRI o), LRtk e bk, KA T
MARRRAS, MR B Wi D ae = A= SO PR, 38
BHIRLE, MBI, BR0RIRSE E A, M ER
W R E M. B K& B R I A,
(4)FPG. 2hPG. HbAlc: A7 KIL, FPG. 2hPG.
HbAlcZT2DMEH Bzl /1S rfaR R R, 5 Bk
SINTARRE, SRR PRI E IR “SB LR | fFEE
PREF R I UK, XS BRI B 30 B e A2 28 22 00
H 2L (5)GSRS: GSRSE R Z VTS 5 78 IR (14 14 FL i
BHRCE, W50, GSRSEZR AN T2DM B # JHLiE
SERATHER VPN, B 517 RISk iz 7152810
AR T AHE 7t i, HAET2DMERE B 73 RS
SN R 2R, AR AR N TI0 B ig 2 g B rs i B BN T,
CAVRBhIG IR IZ W, (6)%E PRI FE: Bl E It e, BEIR
R S HULE SRR R, AR, BRESEX
B YeeiE i s, sl B 5 e E s D RekEeG. At
TR, BRI R T2DM BB K A 3 1 RERS 1)
SR 2, X5 DR e 4 R — 5", ()BML: JEEZ5]
HECHE R I B B R &R, HAHLL IE w2, IRk h IR
G R A%, H.70%-80%F)>40% K ki AN BEA I
JR S22 [ B TR S, ARSI B R T B 18 A
RIE, & B EERRIGRIRNERED. AR R, EREE
T2DMEF B sl IS sz e 2=, /i i A, BERES
I8 RIS P RGN, SR R IR R, B R BE
LWL Ik AR, S B A e g;, YN B Wsh7)
FEh XU (S)HAMDVE ) HAMADES): &, HIAR 2
2 PR B DURE R, JE R T2DMER T, 2K
e MRS TR Sy 39 SRR B RE B bR I ACEF LSS
RIZE s, FERE . AR K A, S5 OB
REVIHS M —Fh G0 ™. ik, A7 —5 &
I, FERE. IS T2DM B B Mol 1155 (1SS fa i
K2, Al 0B ah Ji s -5 0B S5 5 8 m) 5 2 B 5 A AR
TN, IR R PTRETE TR R HARSEA RIGZE I E T /4
PR IhRE AL, XF B Wi S A R0 A A R g2, S8
B msh JilsEhg R AT REMER, fEIERE b, ATt —
SRR TR R, 25 R EOR YL KBRS T2 DM B
2N G B R AF AT BEAERICR K I R IE
PE, PR TAE AR mDE F% R T . 5 AT 10 8 sl ok
B fe AR B, MR sz (R 25 70 A 45 SR X T2DM
BRI EAE R A E S i, DU
B Wsh I BnG A AR 2R, P HORHE PR o 17 1R e 5

4 5L
£i b, T2DME B A7AE B Ipia shbats ), H 8307
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PRVERISHR B DB LR RN TSR T RO

gz, MR I EMZRAE . FPG. 2hPG.
HbAlc. GSRS#¥4r. HAMDiF/r. HAMATE . R
TRAE . BMISE 2 HLG2 M R 3R, 1im R AR v s Tt
TR, mI iR 0 fe AN B, IR By 45 T T fit
fa 5. (HAH FAFAERE AR T/ 10 B, BUTANR R 2
PR B FC 4 SR ] ReAAAE — 8 ey, 4 ) T LA H A7,
HIEEASCER . § KRR NTEH, NG ARIR AL Ry 4
Tl AR IR A .

Eoaliy g g~

2RI (type 2 diabetes mellitus, T2DM)2 52 5 f75))
JIRERT, FoMa B RE TR, P I A] RIS e g, A
Jo I N E, X B By AR R AN PTG T, SN
FOFEH, YRR IR, R ILT2DMIE T B
BN IS, X% a2 DR .

Eat /04

T2DMsE S5 B Wsh G EERN K, HE2HEER
Bi. SRS R X B Mo J R s, 5t
FHRR R IIZEE T B B T AT TR AIR R, XA
[ 1 £ 3 SR S A 0 e () T RN 7 4 i

gl

TAT2DM B 5 72h 1 Big ik AR O, R R T
WA, 7347 808 Wah 71 s 0 AR R 25, AT2DM R
B BRI ARE i P L1 4.

SER T E

FHIRL EA 50T, FILR T, ROCHIZR &4t 7
P T2DM 3 B W2 B 0 A0 AT EAT 434, %
TR P R 280 B TN (LA T VPR

Hah il g, MM, FEMZEHAE. FPG.
2hPG. HbAlc. GSRSIF7r. HAMDIF 5. HAMAF
Iy BERRRRRFE . BMIZT2DME % B W3h /1 Bhs 1k
SRR R, HALETETRINT2DM & B 30 ) B
77 T AT B ) AR 3 R P

HahJdeg. MR, B EMZHZ. FPG.
2hPG. HbAlc. GSRSP-45r. HAMDVW-%r. HAMA
4% FERRIRIRTE. BMUZT2DMERE B sh JikEhs &4
B R 2, A B AN IR R 4% T
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REF =
KBTI T H5T2DMEF B s TG R A A R &

JERER, A5 JEiz i R AR e 1

HIANEE -9

(HRAIFAEREA D, PINRIFA RS L5 S wF
FORMRFEARRIECR . I RBEERINEHE, 7R
By, R

5

ZEXE
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Abstract
BACKGROUND
Previous studies have shown the role of long non-coding

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

RNAs (IncRNAs) as important regulators in the progression
of various cancers, including gastric cancer. However,
the biological function of LINC00662 and the mechanism
underlying its regulation of gastric cancer progression are still
unclear.

AlM

To investigate whether LINC00662 can target miR-615-5p
to regulate gastric cancer cell proliferation, migration, and
invasion.

METHODS

Human gastric epithelial cells (GES1) and gastric cancer cell
lines (SNU-1, AGS, and HS-746T) were cultured in vitro,
and the expression levels of LINC00662 and miR-615-5p in
these cell types were detected by RT-qPCR. SNU-1 cells were
transfected with LINC00662 small interfering RNA, or miR-
615-5p mimic or inhibitor, and cell proliferation, migration,
and invasion were evaluated by CCK-8, clone formation, and
Transwell assays. Western blot analysis was performed to
examine the protein expression of matrix metalloproteinase
(MMP)-2, MMP-9, and p-catenin. Dual-luciferase reporter
experiment was used to verify the regulatory relationship
between LINC00662 and miR-615-5p.

RESULTS

Compared with GESI cells, LINC00662 was up-regulated
and miR-615-5p was down-regulated in gastric cancer cell
lines (P < 0.05). After down-regulating LINC00662 or up-
regulating miR-615-5p, cell proliferation, migration, and
invasion, and MMP2 and MMP9 protein levels in SNU-
1 cells were decreased (P < 0.05). B-catenin protein level in
SNU-1 cells with down-regulated LINC00662 expression
was decreased (P < 0.05). LINC00662 targets miR-615-5p, and
miR-615-5p expression was increased by LINC00662 down-
regulation (P < 0.05). miR-615-5p inhibitor reversed the effect
of down-regulating LINC00662 on SNU-1 cell proliferation,
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migration, and invasion.

CONCLUSION

LINCO00662 promotes gastric cancer cell proliferation,
migration, and invasion by targeting miR-615-5p and
activating the Wnt/ -catenin pathway.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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E-y=)
1=

AT e AR R &% & K4 AE % RN As(long non-
coding RNAs, IncRNAs) £ 6L4% § J& 4 1 69 % A s ik
Je oy E 2GR BT a4 AL R d, LINC00662#9 2 4%
FARAIIPIELE B SR BB B R F .

819
FATLINC00662 48 % ¥y miR-615-5pifl 4% B % 4m e 38
., EBFRE.

TiE

RIMERAE Lkt fleGES14= § J5% 4 it 2 (SNU-
1. AGS#2HS-746T), RT-qPCRZ4& M LINC00662
FomiR-615-5p&iA. SNU-14m L35 £ LINC00662 /)
FHRNA. miR-615-5pamish K 374] 7]; CCK-8.
KTk Transwellp#réafesgsh, 44124,
G FEp kAR 4a e P 3K R 2 )% & 8 B (matrix
metalloproteinase, MMP)-2. MMP-9F=p-i% 3% &
(B-catenin)Z& & £ A, ML E B L I IE A AE

=R

5GES14mpLrbss, B 55t A P LINC00662 % i i
fmiR-615-5p & ik FiAP<0.05). FALINC006622% L
FmiR-615-5pJ5, SNU-140AfA . 4. EA54.
1244, MMP2. MMP9% & & A FiR(P<0.05). F
BF, FIALINCO0662M41K B -cateninZ & & 34 (P<0.05).
LINC00662¥2.15] % 4-miR-615-5p, H.F#ALINC006624%
SNU-14m & P miR-615-5p 4 i 7 % (P<0.05). miR-615-
Spdph) ) i #5 FALINCO06625 SNU-148 it 3§ 74 . iE
GEZEE A EALN
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it
LINC00662i# 1T ¥2 5 miR-615-5pF=# & wnt/B-catenin
IR ik B SR, AR
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FEEF: F & LINC00662; miR-615-5p; 40 fjL3g 3h; 43 %

BOIRE: R BT T LINC00662 /2 B 5 40 42 fm
2 SNU-1. AGSFHS-746T ¥ 2% &5 £k, Hiesprk
B T LINC00662 38 =T vAp ) B J 40 JSNU-1469 3% 78, it
#, #4242 i@ i 2 I miR-615-5p.

SERSBR: 7T, Tl @R, 5%, LINC00662)&ImiR-615-5p/wnt/
B-cateninBESIEITBRAIRIZIE. ITRAERE. WFRENBHIRTE 2024;
32(8): 600-607
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0515
B e LI A R G0 R, R TR g
R B oy T WL R R YR T SE A B A
4%, LINC00662J& T- KA 4ESiTRNA(long non-coding
RNA,IncRNA), HAE 2 Flig 2l 21 rp Rk i, HRIEE
FEDE FHEY. BRAEF 90 2o, LINCO06627E B Je 2 4 vy
Foik, Bk v (gt B AN i A5 R IncRNA
HAH/IRNA(mMicroRNA, miRNA)H] 3 o3 0] 564
Zh6rmiRN A M 20 2 13898, 15 H AT, LINC006625
) 5 e A R I 2 T WL 1 A< WA, LncBase Predicted v.2
FELREAETRI R, LINCO0662% [7] 45 £miR-615-5p. 4
iiE, miR-615-5p7E 2 P2l 4 B ERFRIL, HIRFEHD
JESERE T, 4R1, LINCO0662AE 75 #E [HlmiR-615-5p5
i) 15 e Ji NI 4. AR FTAE T #87RLINC00662/miR-
615-5pithxf BB AN I s . IR AR 22 HIRE.

1 SRR

1.1 #4 NE LR IRGES A B 41 R (SNU-1.
AGSHIHS-746T), 1 EFF b FilgdifE; TRIzol, ¥
SR E FIPCRIA N &, KIE T AEY; RPMI-1640%%
FEM. FBS, [EGibco; Lipofectamine 20003857 &, 3¢
FElInvitrogen; XUt 2 Mg id A iR &, AL =5k
F; PCRE|¥). LINC00662/N T4ERNA(si-LINC00662)+
miR-615-5pF 4 (mimics). miR-615-5p3i5(anti-
miR-615-5p) &, B T Pt A& B s A
(matrix metalloproteinase, MMP)-2. MMP9. B-E¥H &
FI(B-catenin). H-lE-3-Mf & i Sl (glyceraldehyde-3-

2024-08-28 | Volume 32 | Issue 8 |



FNMT, . LINC006623i81ImiR-615-5p/wnt/p—cateniniBISEIr SRBAIRISIE. TRAEZE

phosphate dehydrogenase, GAPDH). 111=EHi e 9, J£H
Abcam.
12 7%
12.1 s\ 3k GES1. SNU-1. AGSHIHS-746T4Hff
7E510% FBSKRPMI-16405% 7% b % 5%
1.2.2 RT-qPCRZ: YWAEZI, FHTRIzolHEHUERNA,
Wik NcDNAJE, TPCRY M. 2722 kit &
LINC00662F1miR-615-5p [ FH X 615 &
1.2.3 et SNU-1408M EosLtk +, H
Lipofectamine™ 200018 5 772, 43 Al Yesi-NC.
si-LINC00662. miR-NC. miR-615-5p mimics. si-
LINC00662 5anti-miR-NC. si-LINC00662 5anti-miR-
615-5p, it Asi-NCZH.. si-LINC006624H. miR-NC4 .
miR-615-5pZ.. si-LINC00662+anti-miR-NC4l. si-
LINC00662-+anti-miR-615-5pZH.
1.2.4 CCK-8: Affefh 296 FLMk 1, ¥57%24 his, 5
CCK-89F F2 h, FHBEFAR A FE(A)VE.
1.2.5 LT A S50 AR RofLik, KiFR14 dJF,
FH 22 5% W e o] 5 FH 45 it SR e B, B T T
1.2.6 Transwell: TranswellZ]yZ [ F = 5604 5 A G4
Matrige &G, 70l H TR2Z2FE BRI, = 8hh
FHTC L3 B 95 3 B SN U-140 0, N8 78l e &8
FRHE, 24 WG, T ERAMH 2 5 A ] e 0 4h
Jett, BB, id4
1.2.7 &G R ¥piE ik RIPASRIUSE A, £SDS-PAGE
HiJkJE, ¥ ZPVDFE, B 5anti-MMP2(1:500).
anti-MMP9(1:500). anti-B-catenin(1:1000)Flanti-
GAPDH(1:1000)57 B ik &, 5 =#H1(1:1000)#7 52 h.
W R Y, T E AR
1.2.8 M3 FEIRE F I FTmiR-615-5p45 A1
B R AR AT S LIN C00662 7 41 i Ap GL3# 44, 42
LINC00662 87 A4 7 5y 5 A8 1 %¢ Y R B 8 A (W T/MU T-
LINC00662). SNU-141 3t #% 4miR-615-5p mimics/
miR-NC5WT/MUT-LINC00662. 48 h/ S 540, 6
D57 ' 2% R

St FR SPSS 22.0K AT GE it HT. TH R
BORILI B+ R ifE % (mean + SD)E . 4H1A] Eb e F
SR BB R R T Z 0T, DUP<0.05RINZERAH
Guit SR L.

2 BR

2.1 LINC00662F2miR-615-5p 2 § 5 2u it F 44 &
% 5GESI4HMIEL#EL, SNU-1. AGSHIHS-746T4H i
LINC00662%1% 1 HmiR-615-5pi& F if(P<0.05), L
1.
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2.2 FALINCO066247 4 SNU-148 je3g 54, it 45 F247
% si-LINC00662£HSNU-141 il HLINC00662 312 5t ] i
K T NCHLMsi-NCAL(P<0.05). 5NCLH Blisi-NCA L4, si-
LINCO066241SNU-14HAME . wbedl. TR, 238
. MMP2. MMP9HE HRIAFFK@P<0.05), WA 1FIZR2.
2.3 EAmMiR-615-5p#p#ISNU-14m e 3g 7 . if #4212
& miR-615-5pZHSNU-141 i ' miR-615-5p ik & B Sk 1=y
FmiR-NCAL(P<0.05). 5miR-NCZLLHLH;, miR-615-5p4
SNU-14UMBAME . . BB R235. MMP2,
MMPYE [ 3R IA FK(P<0.05), T EI2F13R3.

2.4 LINC00662¥e @A 4xmiR-615-5p & i& LncBase
Predicted v.23 A4 FHIMILINC00662F1miR-615-5pFE-AE 45
AL, W3, miR-615-5p mimicsFE{EW T-LINC00662
Y198 6 R BEE TE(P<0.05), L34, Hsi-NC4l L%,
si-LINC006624HLINC00662 %% ik [#41%(0.42 +0.04 Lk
1.00+0.11, £ = 14.866, P<0.05), miR-615-5p& it & T
(2.01£0.18E£1.0040.08, £ = 15.382, P<0.05).

2.5 miR-615-5p#7+#] ] i# # FIALINC00662 % SNU-1
m e g s, LAz &89 R si-LINC00662+anti-
miR-615-5pZHSNU-141 I ' miR-615-5p ik & W] &k ff
K(P<0.05). Hsi-LINC00662+anti-miR-NC41 L%, si-
LINC00662+anti-miR-615-5pZISNU-141fAH . 7o k%
. EBHL REH. MMP2. MMP9E [ EIETH
(P<0.05), WL El4F15KS5.

2.6 LINC00662¥zEmiR-615-5pif 4z wnt/B-cateniniz 5
i ¥ 5NCZHlsi-NC4 L4, si-LINC006624H B-catenin’s
FH(Wntill 5% FiFE ) FMWNT3a(WntiB g EJE H)/K
R @P<0.05). 5si-LINC00662-+anti-miR-NC4 FL 4, si-
LINC00662-+anti-miR-615-5pZH B-cateninFIWNT3azk 7K
F L iP<0.05), WL EIsF1ZRG.

3 171E
B 1 R R A 9 5 3 R ) 7 i I8 0%, LncRNAZ
AL e R B miR N AT 5 miR N AREE [ () Rk
FR Ui A5 5 1 B SR 5 i PR 4 S SR AL A R
B, TP53TG1"". LINC00942""HICRY M-AS1!"%% % Fif
IncRNATE B 214 b R 3RIA, S B Ia Tt T8
TESFFHE AL

1 R—FincRNA, LINC006622: 514 22 R ihysg 41
JRUFEPER AL LINCO06627E B 20 2 AN 40 il &= 3%
1ETH i, LINCO0662id Fik e it |5 Hm 40 isghE . 1T
. RBABURPUME, N E BRI R TIES T
S AR TTLINC00662365 R, Hom it 3% 41k
45-4rmiR-340-5pik 1M 1F [m] VA HO X B2oK 52 £ & i g
(%2 FEHEREM JTERLINC00662 7 3 it # i) miR-497-5p
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= 1 LINC00662FImiR-615-5pfE Bz MR ARIPAIZRIA(Mmean +SD, 7 = 9)

B3| LINC00662 miR-615-5p
GES1 1.00 +0.09 1.00+0.11
SNU-1 2.53+0.21° 0.35+0.03"
AGS 2.10+0.17° 0.44 +0.03°
HS-746T 1.86+0.15° 0.57 + 0.05°
F 144.264 181.902
P 0.000 0.000

*P<0.05, SGES1HVH; GES1BIREFE A S 4.

&2

TIALINCO0662HISNU-14BAEIEsE . ERBF01EZE(mean £SD, 7 = 9)

gl LINC00662 MMP2 MMP9 AE MRTBHET) MERRYET) MEREYEM
NC 1.00£0.11  0.87+0.07 0.79+0.06  1.124x0.10 245 +18.37 173 +12.03 142 £10.34
si-NC 1.01+£0.08 085+0.08 0.77+0.05 1.118+0.10 241+19.73 169+ 14.51 138+9.38
si-LINC00662  0.47+0.03° 0.42+0.03° 0.35+0.03 0.573=0.05° 117 £9.12° 75+6.73° 71+6.10°
£ 132.820 143.041 238.114 120.132 176.554 207.343 185.072

P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

°P<0.05, SNCLL#. MMP-2: S BE 6852, MMP-9: £EEOFF9.

*®3

EiAmiR-615-5p IHISNU-14RIRIEIE ., 1ERF01EZ&(mean £SD, 7 = 9)

482 miR-615-5p MMP2 MMP9 AME ERMBET) RRERET) SEAREIT)
miR-NC 1.00 +0.09 0.87 +0.08 0.76+0.06  1.112+0.09  238+1652  162+13.27 133+ 10.04
miR-615-5p 205+0.17°  0.41+004° 035+0.03° 0592+0.05° 128+9.13° 82+7.14° 65+5.32°
t 16.376 15.429 18.336 15.152 17.483 15.927 17.954

P 0.000 0.000 0.000 0.000 0.000 0.000 0.000

°P<0.05, SmiR-NCL . MMP-2: @& 5882, MMP-9: SEEEBER9.

si-LINC00662

N

1
SNU—1ZHEHMMP2, MMPYZE F 455K, MMP-2: 48 E HiE2; MMP-9: 48 FF9.

TIALINCO066 2 NHISNU-14BR5E E RRMMP2, MMPOEBEIZRIA. A: FIALINCO06624fHISNU—- 1400 75%E; B: FIELINC0066241]

HEMHHIE gIN2 I FIE K AR IR 40T 77, JFRHAS  $sE B E AU AP EoR, FIRLINC00662 A &

FUIE AR AR 2. 5REARIE 2, AW TR
7N, FYHLINCO00662 1] BEAS B 4t i sh . TR 28,
FRZRLINCO00662 RJ B A B IR TT (1 73148 . 4HfLiT
IR 2852 Z PR R 731 (1%, HHMMP2AIMMP9
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IKMMP2HIMMP9EE [H %%, $27RLINC006621#MMP2
FIMMPOZIA 5 B Je 4 I L RS AR 28

HE— B HT 2R, LINC00662#E [iimiR-615-5p.
miR-615-5p7E 2 F g i) % e ot i . Bt &
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R 4 SOEREGHEERAER(mean +SD, 1 = 9)

SAREEIE
! BT e
miR-NC 1.00+0.08 1.00+0.06
miR-615-5p 0.41+£0.03° 0.97+0.12
t 16.155 0.441
P 0.000 0.665

°P<0.05, SmiR-NCErER.

R 5 TAMIR-615-5pi%E RIELINC00662XISNU-14RkRIETE . iFRRAEZEHIS20E(mean + SD, 7 = 9)

4% MiR-615-5p  MMP2

MMP9

AE BIEERHEN MIRERFREE MEEEEM

si—LINC00662-+anti—-miR—NC

t 15.877 18.258

1.00+0.10 040+0.03 0.34+0.03 0.581=+0.05
si-LINC00662+anti-miR-615-5p  0.43+0.04° 0.92+0.08" 0.81+0.07° 1.063+0.10°
18.514
P 0.000 0.000 0.000

115+10.02 79+6.81 74 +6.34

227 £18.23° 142 £1217° 137 +10.37°
12.665 16.1562 13.552 15.550
0.000 0.000 0.000 0.000

°P<0.05, Ssi-LINC00662+anti-miR-NCEH#. MMP-2: s BEDEF2; MMP-9: SEH&EOAE9.

& 6 si-LINC0O0662F0anti-miR-615-5piiRp-catenin&EHZRiA(mean +SD, 7 = 9)

485 B—catenin
NC 0.81+0.09
si—-NC 0.83+0.07
si—LINC00662 0.41+0.03°
si—LINC00662+anti—-miR—NC 0.40 £ 0.04
si—LINC00662+anti-miR-615-5p 0.87 +0.08°
F 115.849
P 0.000

°P<0.05, SNCH#; °P<0.05, Ssi-LINCO0662H 1.

miR-615-5p

2 EiAmiR-615-5pHIfISNU-1/BIESE I RZMMP2, MMPIEBBIFRIA. A: FimiR—615—5pfIHISNU—141E73%; B: FiEmiR—615—5plll
HISNU—14HiEFIMMP2,, MMPYZE FF 7K. MMP—2: 4288 2, MMP—9: 42 & P 9.

AR miR-615-5p VR T LA i Fifes 40 444 5 - BELAS
HPT:, FifmiR-615-5p A PG & B 6w 4 Mt 22 fit
TS ASHIF 9T 45 B B, miR-615-5p7E B 4 & Lk
ik, FmiR-615-5pHiiil] B A i sE .. TR AR ZE
A&7, IX UL FHmMiR-615-5pfE & Ji ot R P e JE DA A
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25 I, BN 2 LINC006623 1% i, MmiR-615-5p  coding RNAs, IncRNAS){E L4 B a1 P IRV 22 Ttk iy

Reishidenge  WCJD | https:/ /www.wjgnet.com 605 2024-08-28 | Volume 32 | Issue 8 |



FNMT, . LINC006623i81ImiR-615-5p/wnt/p—cateniniBISEIr SRBAIRISIE. TRAEZE

R R T ERTT R TER. 28T, LINC00662H]13)
REAIVEAE R ML 7E B et e i ANTS 22,

Za
RZKLINC00662 72 77 7] L% B Bt fE, AlmRIRIT
BRI R L

=
PAmiR-615-5p N PIN AR LINC006627E B ¥ 1 F{E
FVHL, X AT HE 2 B VAT HE .

SR 7%

RT-qPCRYZ4MHT T LINC00662. miR-615-5pfE B #aZH4
SIS AR AMIGE . TR MR B A CCKS,
FETEECSESE . STranswellSEEG i, &R & A
(matrix metalloproteinase, MMP)-2. MMP-9. B-EH [
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AHFFE T LINC00662/miR-615-5pf a] {2 B i 2 sk
179, MARIGTT B s SR (A R A5

5 ZEXE

1 Tan MC, Morgan DR. Gastric Cancer Trends in the United
States: In Context and Possible Explanations. Clin Gastroenterol
Hepatol 2023; 21: 3234-3235 [PMID: 37178896 DOI: 10.1016/
j.cgh.2023.04.008]

2 Wang S, Qiao C, Fang R, Yang S, Zhao G, Liu S, Li P. LncRNA
CASC19: a novel oncogene involved in human cancer. Clin
Transl Oncol 2023; 25: 2841-2851 [PMID: 37029242 DOI: 10.1007/
512094-023-03165-x]

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

606

3

10

11

12

13

14

15

16

17

Baljon KJ, Ramaiah P, Saleh EAM, Al-Dolaimy F, Al-Dami FH,
Gandla K, Alkhafaji AT, Abbas AHR, Alsaalamy AH, Bisht YS.
LncRNA PVT1: as a therapeutic target for breast cancer. Pathol
Res Pract 2023; 248: 154675 [PMID: 37531833 DOI: 10.1016/
jprp-2023.154675]

Fang L, Huang H, Lv ], Chen Z, Lu C, Jiang T, Xu P, Li Y, Wang S,
Li B, Li Z, Wang W, Xu Z. m5C-methylated IncRNA NR_033928
promotes gastric cancer proliferation by stabilizing GLS mRNA
to promote glutamine metabolism reprogramming. Cell Death
Dis 2023; 14: 520 [PMID: 37582794 DOI: 10.1038/ s41419-023-
06049-8]

Zhang Y, Chen H, Yuan R, Wang Y, Zhang D, Zeng Q, Jiang
W, Zhang R, Chen T, Chai C, Guo B. PDK1-stabilized LncRNA
SPRY4-IT1 promotes breast cancer progression via activating
NF-xB signaling pathway. Mol Carcinog 2023; 62: 1009-1024
[PMID: 37042573 DOI: 10.1002/mc.23542]

Tao F, Qi L, Liu G. Long intergenic non-protein coding RNA
662 accelerates the progression of gastric cancer through up-
regulating centrosomal protein 55 by sponging microRNA-
195-5p. Bioengineered 2022; 13: 3007-3018 [PMID: 35037833 DOI:
10.1080/21655979.2021.2023978]

Jiao Y, Fu Y, Gong Y, Wang G, Chen S, Cai G, Wu S, Tang L.
Circ_0067997 boosted the growth while repressed the apoptosis
of SGC-7901/DDP cells via repressing miR-615-5p/ AKT1
pathway. Cancer Biomark 2023; 37: 27-38 [PMID: 37005876 DOI:
103233/ CBM-220145]

Zhou W, Song W, Lu M. circ_0006789 promotes cervical cancer
development via the miR-615-5p/HSF1 axis. Discov Oncol 2024;
15: 165 [PMID: 38748048 DOI: 10.1007/s12672-024-01012-1]

Sun D, Gong L, Wang X, Chen S, Yi ], Liu X. Pro-inflammatory
Cytokines Promote the Occurrence and Development of Colitis-
associated Colorectal Cancer by Inhibiting miR-615-5p. Inflamm
Bowel Dis 2023; 29: 1854-1864 [PMID: 37300504 DOI: 10.1093/
ibd/izad105]

Fang D, Ou X, Sun K, Zhou X, Li Y, Shi P, Zhao Z, He Y, Peng
J, Xu J. m6A modification-mediated IncRNA TP53TG1 inhibits
gastric cancer progression by regulating CIP2A stability.
Cancer Sci 2022; 113: 41354150 [PMID: 36114757 DOI: 10.1111/
cas.15581]

Zhu Y, Zhou B, Hu X, Ying S, Zhou Q, Xu W, Feng L, Hou
T, Wang X, Zhu L, Jin H. LncRNA LINC00942 promotes
chemoresistance in gastric cancer by suppressing MSI2
degradation to enhance c-Myc mRNA stability. Clin Transl Med
2022;12: €703 [PMID: 35073459 DOI: 10.1002/ ctm?2.703]

Zhang P, Chen C, Zhang ], Yu X. LncRNA CRYM-ASI Inhibits
Gastric Cancer Progression via Epigenetically Regulating CRYM.
Ann Clin Lab Sci 2022; 52: 249-259 [PMID: 35414504]

Wei ], Wang L, Sun Y, Bao Y. LINC00662 contributes to the
progression and the radioresistance of cervical cancer by
regulating miR-497-5p and CDC25A. Cell Biochem Funct 2020; 38:
1139-1151 [PMID: 32869878 DOI: 10.1002/ cbf.3580]

Zhang Z, Liang X, Ren L, Zhang S, Li S, Wan T, Xu D, Lv S.
LINCO00662 promotes cell viability and metastasis in esophageal
squamous cell carcinoma by sponging miR-340-5p and
upregulating HOXB2. Thorac Cancer 2020; 11: 2306-2315 [PMID:
32633082 DOI: 10.1111/1759-7714.13551]

Cheng L, Xing Z, Zhang P, Xu W. Long non-coding RNA
LINCO00662 promotes proliferation and migration of breast
cancer cells via regulating the miR-497-5p/EgIN2 axis. Acta
Biochim Pol 2020; 67: 229-237 [PMID: 32558530 DOI: 10.18388/
abp.2020_5203]

Liu Y, Sun M, Zhang B, Zhao W. KIFI8A improves migration
and invasion of colorectal cancer (CRC) cells through inhibiting
PTEN signaling. Aging (Albany NY) 2023; 15: 9182-9192 [PMID:
37708299 DOI: 10.18632/ aging.205027]

Pan ZH, Guo XQ, Shan J, Luo SX. LINC00324 exerts tumor-

2024-08-28 | Volume 32 | Issue 8 |



FINET, 5. LINC00662:i@ miR—615-5p/wnt/B—catenini@EEiT B 4DiRiSia. TRiEZE

promoting functions in lung adenocarcinoma via targeting miR- 19  DuQ, Zhang M, Gao A, He T, Guo M. Epigenetic silencing
615-5p/ AKT1 axis. Eur Rev Med Pharmacol Sci 2018; 22: 8333-8342 ZSCAN23 promotes pancreatic cancer growth by activating Wnt
[PMID: 30556874 DOI: 10.26355/ eurrev_201812_16531] signaling. Cancer Biol Ther 2024; 25: 2302924 [PMID: 38226836
18  Yang B, Xie R, Wu SN, Gao CC, Yang XZ, Zhou JF. MicroRNA- DOI: 10.1080/15384047.2024.2302924]

615-5p targets insulin-like growth factor 2 and exerts tumor- 20  Wang F, Zhu W, Yang R, Xie W, Wang D. LncRNA ZEB2-AS1
suppressing functions in human esophageal squamous cell contributes to the tumorigenesis of gastric cancer via activating
carcinoma. Oncol Rep 2018; 39: 255-263 [PMID: 29115555 DOI: the Wnt/pB-catenin pathway. Mol Cell Biochem 2019; 456: 73-83
10.3892/0r.2017.6079] [PMID: 30635820 DOI: 10.1007/511010-018-03491-7]

At RALR w14 RALR

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569  © 2024 Baishideng Publishing Group Inc.
All rights reserved.

L4 fﬁﬁ °
% R
TR PN
SR R

& mouwe SHE TER APH WAR 8 ©

TR RIS gm0 AR DGR I R A ARE ) B IR A R HE i AT

AT RCA A BB, AN T E A A ORI TS E, PTE T CRRUAE SR A ) DU A e B R
FE. CIREAHSCHE I R IR AN R RRE Y 4 BRI IR IR 4. 1-4Z R K8, ol AR AT G g i 14 93 A1 5
FRERF TR G 1 e, AR R AL RGBT AR AR A 22 R0 o3 1A 2 ARAR DG T i 14
i AN I8 G2 2 T T A ) AR 25 S A 5 ARAAR DG I 7 M o A0 9 s . 5-18 T R %18, 43 il AR AR 9%
JUE 7 A FFE G 90 I RORE S AR S RGUBIR ARG, RONTEAGEL R i AR A8 MR 52
BRE HABAE RN PRI AT FEMAFLDHF AL 1N 512 2 il 2%

ERTVART, W, BSOURR. Fhe1887c, nliRiEN HBEELS T E, WoliEm. 1455k & Hik022-
23332390(KAT HB A& )

Roishidenge  WCJD | https:/ /www.wjgnet.com 607 2024-08-28 | Volume 32 | Issue 8 |



ARV & 51 i i

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

DOI: 10.11569/wcjd.v32.i8.608

THFRHE N EILAYE 20248528H; 32(8): 608-615

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

F AR BASIC RESEARCH

CircRASSF2#E[5ImiR-218-5piEliz B

FATRIR

FEMAIEIE. TF

DR, ol BREREE, Mt R FEFEW B L ERAMESH i
AR 321000

1818, AL, TEMEIBSEEAR.

fﬁmm IB18. RBSUREREN I S PTFRaAID, RS

B, RENEFRRERT TRUIZEBB. R MFRRER R, R
PTABFMIII A 0T T EBISIBIRM BB DHTEBISE. R MFREK LT
A NMEX SIFDYEBEN.

BRAEE: 188, IRE, BIEFEEID, 321000, #TERHEHARKE
3655, I AFEZRNEBTLER(ZEMPINER) ERIEZR.
lcgkyx@163.com

WRSEIEE: 2024-06-03
BOB: 2024-08-03
B2OHE: 2024-08-14
TELRHHAREIHE: 2024-08-28

CircRASSF2 targets miR-218-5p
to regulate gastric cancer cell
proliferation, migration, and apoptosis

Chao Luo, Di Zhu, Yue-Hua Chen

Chao Luo, Di Zhu, Yue-Hua Chen, Department of General
Medicine, Jinhua Hospital Affiliated to Zhejiang University School of
Medicine, Jinhua 321000, Zhejiang Province, China

Corresponding author: Chao Luo, Graduate Student, Associate
Chief Physician, Department of General Medicine, Jinhua Hospital
Affiliated to Zhejiang University School of Medicine (Jinhua Central
Hospital), No. 365 Renmin East Road, Jinhua 321000, Zhejiang
Province, China. legkyx@163.com

Received: 2024-06-03
Revised: 2024-08-03
Accepted: 2024-08-14
Published online: 2024-08-28

Abstract
BACKGROUND
Gastric cancer is a common digestive tract tumor with high

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

morbidity and mortality. Circular RNAs (circRNAs) are
considered to be key regulators of the progression of a variety
of human cancers, including gastric cancer. Studies have
shown that circRASSF2 acts as an oncogene to regulate cancer
progression. However, its role and underlying molecular
mechanisms in gastric cancer progression are still unclear.

AlM

To explore the molecular mechanism by which circRASSF2
regulates gastric cancer cell proliferation, migration, and
apoptosis.

METHODS

The expression of circRASSF2 and miR-218-5p in gastric
cancer tissues, adjacent tissues, and GES-1, HGC-27 and
AGS cells was examined by real-time quantitative PCR.
Dual luciferase reporter assay was used to assess the
targeting relationship of circRASSF2 and miR-218-5p. HGC-
27 and AGS cells were divided into the following groups: si-
circRASSF2 group, si-NC group, miR-218-5p mimic group,
miR-NC group, si-circRASSF2 + anti-miR-NC group, and si-
circRASSF2 + miR-218-5p inhibitor group. MTT assay and
clone formation assay were used to detect cell proliferation.
Flow cytometry was used to detect cell apoptosis. Transwell
assay was used to detect cell migration.

RESULTS

CircRASSE2 expression increased and miR-218-5p expression
decreased in gastric cancer tissues, and their expression
was negatively correlated (P < 0.05); circRASSF2 was
upregulated and miR-218-5p was downregulated in gastric
cancer HGC-27 and AGS cells (P < 0.05). Dual luciferase
reporter assay showed that circRASSF2 targets miR-218-
5p. CircRASSF2 knockdown or miR-218-5p overexpression
increased HGC-27 and AGS cell poptosis, while reduced
cell proliferation and migration (P < 0.05). Down-regulation
of miR-218-5p reversed the effect of circRASSF2 knockdown

2024-08-28 | Volume 32 | Issue 8 |



388, 5. CircRASSF288[0miR-218-bplgir B mAiRIBIE. ITRANET VAR

on cell proliferation, migration, and apoptosis.

CONCLUSION

CircRASSF2 promotes proliferation and migration and
suppresses apoptosis of gastric cancer cells by targeting
miR-218-5p.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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coding RNA, ncRNA)ZIIREMRNAZ T, HRHS B
JERE A 9%, /RN As(microRNAs, miRNAs). IR
RNAs(circular RNAs, circRNAs) A 1N B A Ybs
VIR T R S T Y, T A RE miR-218-5p ] LA
il B S A M R R AN b -] S % A, 1 ik miR-218-5p
BB B e 40 A 0 S 5 7 4 A AR R, Ak,
miR-218-5p 1 gL [ 4% 45 28 11 11440 B e g s fe.
DL R BmiR-218-5p % 5 B it i, HZcircRNAs
Wiz, G A1, miR-218-5p ] PA S5circRASSF2
4. circRASSF27E4E Bl 430 B35 B, ik
circRASSF2iE i miR-195-5p/4: i 25 (4401 45 B e
0 S G AN EERES . FEMEEIR A e o, circRASSF27EJ
PP RIA TR, FK AT IE T miR-302b-3p/ /i & = ¥
A IR 1524 B35 3 A A A0 1 B AT R R
circRASSF27E B ik Hh M E FHRIANE 2. AR SRI04R AL
J& 15 circRASSF2#E! [imiR-218-5p % B s it e

1 SRR

1.1 A4 T AR5 B e 85 1) 4 23 S 55 40
AR, FrERENEIEAE-80 “C. T B %n T HLR .
KWFFRAT T ARBEACHZ: T2 .

S 2R BRI Y MRGES-1. BiE
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(32E Corning); Lipofectamine 3000(3% [E Invitrogen); si-
circRASSF2. si-NC. miR-218-5p mimic. miR-NC. anti-
miR-NC. miR-218-5p Inhibitor() "M i 1#).

1.2 7k

1.2.1 e A 32 5 540 FHIRPMI-1640%% 77 3£ 155 72 GES-
1. HGC-27. AGS4iffl; H#fELipofectamine 30007t
45, Kisi-circRASSF2 a\ by ¢ &si-NCH; 42 HGC-
2TRIAGSHHME, FIRT-qPCRAG M circRASSF2f ik
KT, Wi e #GeReR . ffifLipofectamine 3000 si-
circRASSF2. si-NC. miR-218-5p mimic. miR-NC,
si-circRASSF2+anti-miR-NC. si-circRASSF2+miR-
218-5p Inhibitor7} Al 4« EHGC-27TMAGSAH L, 7
Asi-circRASSF22H. si-NCZH. miR-218-5p mimic
ZH. miR-NC#A. si-circRASSF2+anti-miR-NC#.. si-
circRASSF2+miR-218-5p Inhibitor4H.

1.2.2 585 2 FPCR(real-time quantitative PCR, RT-
qPCR): FlIH Trizol NALZA(100 mg 5 J 2H 23 iy 55 4 47
B 1.5 mLIYEPE H, IIA1 mLIITrizol 78451 %) A4l
(5X 1041 B 1.5 mLAGEPE 1, Il 1 mL{¥) TrizolVi 27)
HERIUARNA, B 5 FIFHcDNA A BUR T £ & licDNA.
5, FHZOEE EPCRIA G A/EABI StepOnePlusyélt:
JEEPCREGHEATPCRY Y, SN AR 95 'C 2 min,
95 °C 30's, 60 C 30's, 72 ‘C 30 s(fEFF40UR). 12"k
THEAEX R IL, LGAPDHELUG NN Z:. 5177541 F:
circRASSF2, F 5’-CTTTTCAAAGAGAGTGGCCCAG-3’,
R 5>-ACGGTGTACTTGCGCATCAG-3’; GAPDH,
F 5>- TCGGAGTCAACGGATTTGGT-3’, R
5’>-TTCCCGTTCTCAGCCTTGAC-3"; miR-218-
S5p, F 5-AACACGAACTAGATTGGTACA-3’, R
5’-AGTCTCAGGGTCCGAGGTATTC-3’; U6,
F 55>-ATTGGAACGATACAGAGAAGATT-3’, R
5’-GGAACGCTTCACGAATTTG-3".

1.2.3 MK ZBRE £ #) Astarbasesk TR
circRASSF2FImiR-218-5pI&i & s, AR L H AN T
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B3ttt circRASSF2HF £E 1 (wild-type, wt)/59€48 7 (mutant-
type, mut)/ 741, B, 4 E A wt/mutfcircRASSF2)F 51| 7
i $l|psi-CHECK2O G R B4, & liwt-circRASSF2/
mut-circRASSF2#% 4. F| A Lipofectamine 3000 miR-NC/
miR-218-5pFlwt-circRASSF2/mut-circRASSF2# {44 I)]
YL N\HGC-27HIAGSANE. 48 hig, FIFH X R EFIR
TG BT A AR 2 R IR .
1.2.4 3-(4,5- = HoEek 2)-2,5- =K F vy f ki
3 (3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl-2H-
tetrazolium bromide, MTT): HGC-27A1AGS4 3]
961Utk 7748 h. i), 41 SMTTIEIF §4 h, AR5 5
DMSO¥# & 10 min. fz )5, {58 FHBFFR OO MK AE490 nm
F)9' 25 2 4 (optical density, OD), LTt 40 B4 .
1.2.5 T 5 5 HGC-2TAIAG ST 6 FLIR
Hh, B2 AR RIS, JERE SR 14 d. S, TR0 s b
25 % % PR ] e AN it SR e, TE O T v
1.2.6 X iR IWEERTHGC-27MAGSYIAHPBSE
VeJa, P45 G oyl B Rk, 4107 5 Annexin V-FITC
AP & 15 min, 5 f U ECGHMLAC T B 4 T2 2.
1.2.7 Transwell: FJC M55 755 # 2 FUHGC-27FIAGS
AN I Transwell 25, N = iRINTE 2R FRAE. Ki 7748
hiE A R AN, 20t 2 5 H ] 2 A 45 i R e
o, RS U 4 .

Bt Ab TR KHISPSS 20.080 34T S8 i 2270 by,
TR PR FHmean+ SDERIR, 20 8] LLEAT ARG 360 5 A
R EHT. AP<0.05 97 34 Gi it 25 L.

2 B8

2.1 Byt PcircRASSF242miR-218-5p&
et SiESS A SUTE, BiEAL4 I circRASSF2
L, miR-218-5p N i, 3 Fik £ A K (P<0.05)
(K1, 2). 5GES-14HtL, HEHGC-27F1AGSHt 1
circRASSF2% 1% I FF, MimiR-218-5pF ik T [4(P<0.05)
(#3).

2.2 circRASSF2¥ % miR-218-5p StarbaseTfill
circRASSF2MImiR-218-5pf) 45 &7 55 (F2). Bt
WO BE T, AT EmiR-218-5pT] LL N ifwt-
circRASSF2HA 12 't 3 Bl 1% 14 (P<0.05), 171 AN 52
mut-circRASSF2EAAR 7 G R BHE ME(R4). HLAP, si-
circRASSF271] LA _E ifimiR-218-5p ik (P<0.05)(£5).
2.3 B circRASSF24 # 5 # e 2l R e #m) Hsi-NC
HAHEL, 5 94si-circRASSF2 a. b. cJricircRASSF2%
I FRAR(P<0.05), 2B e i 2h (E3).

2.4 miR-218-5p#k % s & a9 4hm| TEsi-circRASSF24
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®R 2 BEALRDPCcRASSF2RIMIR-218-5pBIZRIA

4R n CircRASSF2 miR-218-5p
TEBHR 35 0.87+0.19 1.15+0.14
SRAER 35 2.28+0.32° 0.58 +0.09°
t 22.414 20.261
P <0.05 <0.05

*P<0.05, DEEFZHLUELL.

® 3 EREMIEMCCRASSF2RIMIR-218—-5pBIRIA

paxi:) n circRASSF2 miR-218-5p
GES-1 g 1.00+0.00 1.00+0.00
HGC-27 9 1.87 +0.05° 0.35+0.11°
AGS 9 2.31+0.21° 0.17 +0.08°
t 37.560 50.455
2 <0.05 <0.05

°P<0.05, SGES-14848Lt.

R4 VRN REBIR SR (mean £ SD, 7= 9)

x| Wwi—circRASSF2 mut-circRASSF2
miR-NC 1.01+0.07 0.97 +£0.07

HGC-27 miR-218-5p 0.41 +0.05° 1.03+0.07
miR-NC 1.00+0.11 1.02 +£0.09

AGS miR-218-5p 0.52 +0.06° 0.98+0.08

t 20.925 1.818

= <0.05 0.088

*P<0.05, SmiR-NCEHELL. miR-NC: miRNABFIEITIR; wt—circRASSF2: circRASSF2E7AAUEA; mut—circRASSF2: circRASSF2ZRASAUZ/A.

0.8 . r=-0.7233 5p mimicZHH, HGC-27F1A G S 5 A 12K
A, T SRR I SR BB B (P<0.05); A Yesi-
L 061 circRASSF2+miR-218-5p Inhibitor/5, HGC-27#1AGS
& 7 e 1) 2 AN T A, T o B TR RROEORIIT RS £ L
Z 04 ] THP<0.05)(1&5, #6).
o | | | | 3 1e
1.0 15 2.0 2.5 3.0 HTI 43 150 1) 2 2 5 B e TR T AR A U

CircRASSF2

BIEAE BOHIF 58 s P miR-218-5pfE Ayl K T4 £
Fhom e HERE. 7B e b, miR-218-5p&ik T i, Hit
FaEmiR-218-5p ] F 5% bt Jes 41 B i 8 BEL A5 7%, (2

B 1 circRASSF2FImiR-218-5pfatE <.

HmiR-218-5p mimicZl 1, HGC-27AIAGS4H L FmiR-
218-5pFik i, 1 Yysi-circRASSF2+miR-218-5p
Inhibitor), miR-218-5p ik T i, 4.

2.5 circRASSF2##miR-218-5p#"HGC-27. AGS%
gzt A FB T (Fsi-circRASSF24H flmiR-218-

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

HEA A T, MiR-218-5p7E i R 41 4 b L B AR
ik, HARE RS i TR R A AN R TS MG, i SRIA
miR-218-5p ] #il JI B Rg 4 M () 38 5 . 3R AR 28 FF
PRk R T, R BEA IO S SE T miR-218-5pfE
Bk B T AR E RS, {H 2 miR-218-5pAH L[ 4
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" 5 CircRASSF2iE##=miR—218—5pHiZRiA(mean £ SD, 7 = 9)

4R miR-218-5p
si-NC 1.00+0.00

HGC-27 si—circRASSF2 3.22+0.11°
si-NC 1.02+0.12

A si—circRASSF2 2.53+0.23°

¢ 60.545

P <0.05

+ 6 circRASSF2FImiR-218-5p 2 lia 4B HIZR A e 22 ARk (mean + SD, /7 = 9)

DR HHIZR/% FIERORE T BTER/% paw =il 2k U
si—-NC 0.00 +0.00 112.62 +6.25 8.07 +0.47 169.89 + 10.80
si—circRASSF2 55.23 +2.34° 40.27 + 3.36° 22.89+1.15° 73.00 + 2.54°
miR—-NC 0.03+0.03 101.40+9.33 8.11+0.57 171.00+11.17
RIS miR—218-5p mimic 4419 £2.70° 4226 £4.11° 19.78 £1.13° 85.78 +3.91°
si—circRASSF2+anti—-miR-NC 55.01+2.75 37.21+3.38 23.06 + 1.36 69.56 + 3.47
si—circRASSF2+miR-218-5p Inhibitor 20.36 +1.22° 89.27 +8.25° 13.31+0.79° 146.44 +7.26°
si-NC 0.00 +0.00 55.26 +6.42 5.64 +0.67 116.51+12.14
si—circRASSF2 43.84 +£5.77° 24.33+2.27° 18.96 + 1.52° 56.58 + 6.36°
miR—NC 0.01 +£0.02 46.28+4.18 4.98+0.58 113.84 +12.21
A miR—218-5p mimic 45.26 £5.10° 18.22 £2.14° 19.27 £2.21° 52.27 + 5.95"
si—circRASSF2+anti—-miR-NC 44.1+4.5 19.33+1.74 19.04 +2.02 57.43 +6.27
si—circRASSF2+miR-218-5p Inhibitor 18.62 +1.92° 40.39 + 3.85° 9.25+0.97° 101.22 +10.61°
F 1569.442 375.574 429.625 379.610
2 <0.05 <0.05 <0.05 <0.05

\\\\\

=]
\\\\\

218-5p inhibitor: miR—218-5piHIl.

wt-circRASSF2 5 ggAUGGUGGAAUUAAGCACAa 3
INRNRNE!

miR-218-5p 3' ugUACCAAUCUAGUUCGUGUuU 5

mut-circRASSF2 5 ggAUGGUGGAAUUAAGCACAa 3

2 circRASSF2HIMIR-218-5p L5 &I . wet—circRASSF2: circRASSF2EF A=A K mut—circR ASSF2: circR ASSF2ZE AR AL (4.

mm si-NC
1.5 - B si-circRASSF2 a
B3 si-circRASSF2 b
3 si-circRASSF2 ¢
1.0 4

HGC-27 AGS
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Il si-NC

57 b B si-circRASSF2
— I =3 miR-NC
Q4 4
3 b =3 miR-218-5p mimic
c
23] a B si-circRASSF2+anti-miR-NC
s a
L [ si-circRASSF2+miR-218-5p inhibitor
35
& c c
)
N1
x
g
0 - ||

HGC-27 AGS

4 miR-218-5pFRIKBVAEM. 'P<0.05 vs si-NCZH; "P<0.05 vs miR—NCZ; ‘P<0.05 vs si—circRASSF2+anti—miR —NCZH. si—-NC: /NTFHERNA
BHMEXTIE; si—circRASSF2: circRASSF2H/NTHERNA; miR—NC: miRNAFHHASIE; miR —218—=5p mimic: miR —218—=5pt5flI{7; anti-miR—NC:
miR NAJINFFIBAMIE; miR—218—5p inhibitor: miR —218—5pIIll51.

A Si-IrCRASSF2+  Si-CIrcRASSF2+
Si-CircRASSF2 miR-218-5p mimic anti-miR-NC miR-218-5p inhibitor
i Wil 1 = — = 1

7

HGC-27

B si-circRASSF2+  si-CircRASSF2+
si-NC si-circRASSF2 miR-NC miR-218-5p mimic anti-miR-NC miR-218-5p inhibitor
FE Q1-UL(0.50%) Q1-UR(4.61%) E‘QW-UWWJ%) Q1-UR(18.47%) FE‘OFUL(D 61%) Q1-UR(4.83%) ’:E—’OFULWWD%) Q1-UR(15.52%) E'Q1-UL(D 06%) @1-UR(20.10%) | ’.E‘M-UL(DIE%) Q1-UR(5.84%),
=) =3 k) =R =R )
= = 24 ® = 24
A <B4 Pr <24 <2 <]
i i i H g, g
HGC-27 =] fe 2 it 2] ES
e = &4 By =4 &4
B lare21sy) Q1-LRET4%) &3 Q1-LRES%) o [ O1-LREETH % Xa1-LL6086% Q1LRE52%) F CIRTRXIS O1-LRG.67%) & Haru@sesy Q1-LRE.03%
LR T T T 4 00 1 ot 1ot g0t 107 R T T T 1 R T P T R L T L A0f0 400 A0t AP 4e® 10
Annexin FITC-A Annen FITC-A Annexin FITC-A Annexin FITC-A Annexin FITC-A Annesin FITC-A

JaruLo2am Q1-URQ@46%) = Jarueimn Q1-UR(15.80%) = JaruL 6% Q1-UR@229%)| = Jaru@izn Q1-UR(15.04%) = JaruLeorn QI-UR(I6.47%) 2 Jo1-UL.46%) Q1-UR(.08%)
=R =y ) %] *
< <% <23 Pl <B4 <%
AGS %] (3 =v] 5] a3
e &4 ® &y E
01-LL(95.41%) Q1-LR(1.90%) ©3orie31%) Q1-LRQ.76%) T a0 Q1-LR(1.46%) L Q1LRE21%) = Ja1.1L6080%) ) © Jo1-LLs1 20%) " a1-LRE26%)
™ ~F o Ty 7 e v ™ v ™ v ~ o :
A0 0® 10t 10 10t 107 R LT T A L [ Aeto 0?10t 10t qob 07 A0%0 100 q0t 108 q0b 407 A0 107 10t 08 q0® 07 R LT T [ [
Annexin FITC-A Annexin FITC-A Annexin FITC-A Annexin FITC-A Annesin FITC-A Annexin FITC-A
C Si-CiIrcRASSF2+  si-CircRASSF2+

i-CircRASSF2 i miR-218-5p inhibitor

F 0

HGC-27 *

AGS

e B

"
Twe

5 185, AT, TRBEVDN. si-NC: /NTHERNABFM IR, si—circRASSF2: cireR ASSE2H0/NFHERNA; miR—NC: miRNAFIETIE; miR—
218—5p mimic: miR—218—5pfELI47; anti—miR—NC: miR NAHIE B IE; miR —218—5p inhibitor: miR —218—5p I,
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THA T B — PR, AR EIR, miR-218-5pfE B
JE A g b R, Haid $RiAmiR-218-5pf 4
e 1) 3 R 126, T ALK B o T RSO ESORI AT % A e
FHAmiR-218-5p I #ifill B A fdd ve . I FR T
T2, X5 REAE M 7 45 R — 807, 1 244 AmiR-218-
SpHCA B EEIATT IV AE 73 T 48 s R AL 1T RS

T B A RE FRIL, cireRNABIA = N 55
(I LE 4TI T R s RS W e AR 7. ok i % 1 1
AL RcircRN AR Bt RO iE 7, HRHRia
55 Bt R s A fltn: cire 01366667E B 4l
gL vz HomRak, FonT DRt B g 1 i
AR B i, T 308 R A g B iR P Bk Ab,
circLDLR 1) ich Fak 1Y 5 1 5 s 200 6 P 334 G A SRR I
fife, FEREAS T A0 T, 3 0 e g . LA
FAUFHEIESE T circRNATE Bt b i A EEAER.
CircRASSF2HIESEAE s K 12 5 5 2 Pl ik
J&. YangZ (T 4t i R circR ASSF2AE 45 B 4L 4V
Y RiE B, HaRis 54 Bl S E ARG
HHE, HiiReircRASSF2 n] $I) 45 B e 4 A ) 39 5
TR R ILIET. 1A, circRASSF27EFL
HARIIE P Rs R ER N, SR, e
R TNMA L SRR A/ 5 B, SR,
circRASSF27E B ik HH M FH AN 8. AR stz
AR, & ImiR-218-5p5circRASSF22 [RIfFAE L &
BLRL, FRIRIE T B — RS T Z#F W EAE. 1t
A, FAT 45 R, circRASSF2E 5 J8 41 432 it o -
W, UiERcircRASSF2IG A A4 2 AE T2, 1~ F
S B T R A 4 i, R P cireRASSF2{2 i3k B Je 4
JshE . 3RS, MEIET. EERE, T iHmiR-218-5pr]
DT circRASSF2% B A MG i . IR A 11
S, JE—20E BcircRASSF2iE i 4 FimiR-218-5pfit itk
B .

4 iR

gE LRk, AR TR, circRASSF2idE i ¥l n)
miR-218-5pfe it B an s 5. . M.
CircRASSF2/miR-218-5p7; ¥ 3 N B IR TT

SR
LBHE
FEAE AL ER I UG 2 —, 2R ML
SRR B, X A T ECKH. R, 47
ST R SR 95 T AL S8 B 0
BRACHT B,
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LB
BT F R IR 5 T AU RE A SR IR DR

=l
i 7ncircRASSF22 751 1 i miR-218-5pifi % B i 4i
WhE TR AE T

Eal

JE % Yesi-circRASSF2 43 HrcircRASSF2i 1k H 41 i
W5E . A AN TR, GBI JemiR-218-5p mimic
1 £ miR-218-5pid Fib X} B A IGTE . ST A T
SR, XU¢ ) 2R 75 SEH A € circRASSF2AImiR-218-
Splfy i ¢ & W L Ysi-circRASSF2HImiR-218-5p
Inhibitorfifj i€ circRASSF2/& i i miR-218-5p /1 3
EREE b NG 7 1

CircRASSF2ri K BimiR-218-5pik A m] LM H] B
JEANBRIGEE . 3T, (EBHATS; CircRASSF2r] LLFE )
miR-218-5p, HmiR-218-5p Inhibitori] LLi¥ 44 LncRNA si-
circRASSF2X} B A HSTE  iTR AN TR,

LRI

CircRASSF2i# it # [AlmiR-218-5p e i7F 5 Jie 2 A 4 5 |
TF. MG T, X AT RN B a7 SR g e /T4
=8

REf=
RFATY R LR TT BRI ARHLE, o B e R ARG T
R .
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Abstract
BACKGROUND
Atractylenolide I (AT-1) exhibits anti-inflammatory and
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antioxidant properties, as well as the ability to inhibit
intestinal injury while improving intestinal barrier function.
However, the effect and mechanism of AT-1 on postoperative
ileus (POI) remain unclear.

AIM

To investigate the effects of AT-1 on intestinal function,
inflammatory response, bacterial translocation, and
intestinal barrier function in rats with POL and to analyze the
underlying mechanism.

METHODS

Sixty male Sprague-Dawley rats were divided into five
groups: Control group, model group, and low-, medium-,
and high-dose AT-1 intervention groups, with 12 rats in
each group. The POI rat model was established using the
frictional intestinal method, and the low, medium, and high-
dose AT-1 intervention groups were administered 20, 40,
and 80 mg/kg of AT-1 via the tail vein 1 h before modeling
and once daily for 1-3 d post-modeling. The intestinal
propulsion test was utilized for the evaluation of intestinal
motility function, while the fluoresceine isothiocyanate-
dextran method was employed to assess intestinal
permeability. Hematoxylin-eosin staining was conducted to
observe the pathological morphology of the small intestine.
The levels of white blood cells and neutrophils in peripheral
blood were quantified using a biochemical analyzer.
Enzyme-linked immunosorbent assay was performed
to measure the levels of interleukin (IL)-6, IL-1B, tumor
necrosis factor a (TNF-a), endotoxin, lipopolysaccharide,
and D-lactate in serum. Immunohistochemistry was applied
to detect the expression and distribution of Lysozyme,
Villin, zonula occludens protein 1 (ZO-1), and Claudin
in intestinal tissues. Western blot analysis was used for
detecting the expression of nuclear factor kappa-B (INF-xB)
related proteins in intestinal tissue.
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RESULTS

Compared to the control group, the model group exhibited
disrupted or sloughed intestinal villi, loss of crypts, reduced
intestinal motility, and increased intestinal permeability. In
contrast to the model group, the AT-1 intervention groups
demonstrated elongated villi and increased number of
crypts in the small intestine, enhanced intestinal motility, and
decreased intestinal permeability. Immunohistochemistry
analysis revealed a significant decrease in the expression of
Lysozyme, Villin, ZO-1, and Claudin in the small intestinal
tissue of the model group compared to the control group.
Conversely, the AT-1 intervention groups exhibited an
increase in the expression of these proteins. Biochemical
tests demonstrated that compared to the control group, the
model group displayed elevated levels of white blood cells
and neutrophils in peripheral blood as well as increased
levels of IL-6, IL-1(3, TNF-a, endotoxin, lipopolysaccharide,
and D-lactic acid in serum. In contrast, these hematological
parameters were significantly reduced in the AT-1
intervention groups when compared to the model group.
Western blot analysis revealed that the expression levels
of phospho(p)-P65/ P65 and phospho-inhibitor of NF-
KB (p-IxB)/IxB in the small intestinal tissue of the model
group were significantly elevated compared to the control
group. In contrast, the intervention groups exhibited
reduced expression levels of p-P65/P65 and p-IxB/IxB
when compared to the model group. All these findings
demonstrated a dose-dependent effect.

CONCLUSION

AT-1 effectively inhibits intestinal injury, inflammatory
response, and NF-kB signaling activity in rats with
postoperative ileus (POI), while preserving the integrity
of the intestinal barrier function and preventing bacterial
translocation.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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WIERN . PSRN ERRE
HEE.
49

FIFAT- 1 POIX A9 T d . KR
B8 B30, SHR T AU,

40 A A4

Vi

C0R KR Ao 5 T e ikfﬁ, A5 AR, BER
M. BAK. P @A EAT-1F R4, ﬁ:éﬂlz 2. AE
B ,,«z—%zzpouam%zl_ & . BAEAT-1F
FTAL R AR | Wi 85 1-3 diB it B ARk ES
20, 4074280 mg/kg AT-1, R 1K, Mt 2363 F4E 1
AT fl, AR ER- R RARFAC M B E M, A
M- AN AR IR B AT
IR o & bm oL Fe ks dm LA, BRTE S R R X 3b
SEA A P G fm A %‘(mterleukm IL)-6. IL-1p+
Pt 98 ¥ 58 B -F o(tumor necrosis factor o, TNF-or). M2
F .\ N8 S HEAD-FLER K SR AL 2L 4R
7% W (Lysozyme). &£ & (Villin), A4 FE&EG
1(zonula occludens protein 1, ZO-1)#= %5 3% & (Claudin)
FAAGATHE DL, BB SR S I BP 1T A Wy 40 4R P A
“F«B(nuclear factor kappa-B, NF-kB)48 % & & & ik

=R

FAYb TR, A L R BT L R B, 18 F E
K, AR st o Ae EAK, Wil a8 B e, #atlzﬂ%&&
20, AT-1 TN REL KA G %, it
RE3E 5y, Wil iE K. IR 240 %,u_’r FAr T
xt L, BEAN 4N 428 P Lysozyme. Villin, ZO-1
%ﬂClaudm;R:\, &, mAT-1TFF20 Bk & & & A3
5. AT R BT, AR T AT R LE, AR A 20 51 A
¥ & dnfede Pk eG4, i PIL-6. 1L-1B.
TNF-o. W%, 5 $4EAD-SLEK-T3 &, AT
AR, AT-1F A Lk dn ik F IR A& BT
TSR P AT iR 45 R B, ABRL T AT AR, LA 4E )
W 4847 % B B2 A%, (phospho, p)-P65/P65F= 5% ALNF-kB
74 % & (phospho-inhibitor of NF-xB, p-IkB)/IxB#) %
KT F &, A TAEA 20, AT-1-FFR4Lp-P65/P65
Fop-IicB/lk B F ik K-F 3 Ak, B B2 R34 AL A 7

2=
AT-1T A X FHPOIR R i 45 . £ R R Ao

NF-xBAS 5 &M%, F) o e I b1 2 Ak b9 2 B
aEZm A4,

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BDIRE: 9 RAE | TTRERB WAL AR X K495
B IRILF R A e, AR 8 K e B, R4 5
Fe o g5t ) 2m B AS A, BLsh, €Ak i A% B T B
15 BHA TE .

ISR T2, Bl BANEE | IS ATIHIERARAIEE. SE
2R, ‘HERRN BRI, RN EIZRGE 2024; 32(8): 616-624
URL: https://www.wjgnet.com/1009-3079/full/v32/i8/616.htm
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0 512

A J5 J5#8 BH (postoperative ileus, POI) A REHE A% LI —
PR JG H RN, B FCR I, JRE SN o s B 5
POTRE & R B E H, AR5t
BRI i 5h, IR T BN B RS, R ) %
i S5 RN AE R g B e 2 B AT B A2 VR T PO R B 5
W&, HAREE [ (atractylenolide [, AT-1) AR T4
R BA G BE N BRI Y —, DA
FORRHHEAIR . RGN S 2 M2
PERST. 1 18 Pl AR S0 1 7R B, AT-1RE40%1 %
Pt e i B R T A 1, AT-1XFPOT R AL
FEAERE, I, AT I AT-INPOLK TR &
JiE W B BRI e LS B RS AL IR, T4 A HATL ).

1 MRS

1.1 A

1.1.1 &4, XA AT-1(241FE>98%) 4 [H g 5{iE
W RAMBA R AR KR A/ % (interleukin,
IL)-6(#900-K86). [ 8 ¥R 4L F-otumor necrosis factor
a, TNF-0)(#900-T73) & IL-1B(#900-K9 1) EfE 5k 5 % W
B3 (enzyme-linked immunosorbent assay, ELISA)
oI 7R & 3 0 B TR 2R v A MR (5 MDA R
AFE]; KA EEZRELIS ARl 77 &(#CS-E01819)1
A Bl AR A R A A, KED-ALRELISAfK:
MR F#HZK-R3050)1 FIRIIFRHED R AR A
F]; KR 2 BEELTS Al a7 &(#322822) 1 H X
LBV R A PR A A, SR ARG (fluoresceine
isothiocyanate, FITC)-H K H#ZTC-FD4)IW H L
BEAERI AR A A 8w (Lysozyme). 481
/Nifi 25 1 1(zonula occludens protein 1, ZO-1). 4%E
FA(Villin). % $EHH [ (Claudin). %K F«xB(nuclear
factor kappa-B, NF-kB)P65. 21t (phospho, p)-P65+
NF-«BAI1#] 8 A (inhibitor of NF-kB, 1kB)&p-IkB
ok 5 RN =AM EARFRAF,; B-IshEH
(B-actin)Puik &k Pl H L2~ RAEDRH A A
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1.1.2 BF R4 60 X TCHRE 7 R AR VR IR 2 b 2
TR, 220 g-240 g, W H AU E B ShYE
FARA R, A=V iE 5 S CXK(#1)2022-0005. %
HE SIS ZN W) B 5 R4 A SR R, R KRR )k
ITHAFR. BEARIREL: FRIAEI22 °C-25 °C; AN EE N
40%-60%7C 47, M5 /NF-80 dB, BRI 61k/h, HSL
WETENRG EH., W, w7 AR, 17
10 h/dYGIE, 2 KR H ORI oL, 4R R
fEREIRA, TELILT A& MR FR, B 5 ET SE58. 3l
VISR T T B SRR B A W A, S
M /S EARH202318 55735

1.2 7%

1.2.1 4405 8 B2 L RKRAE TR, Hp4a8 R
SR T POTK BRUBE RS, AR K BRUEEAT 12 hik
BAEEK, H, B b 22 v R J=, 76 K BT BE3
emf B HHATYI O, BER /N, BUR /NG, SME I E 2,
Mo A UG, R E B, B 2 ki
W, HEEHATO, KA E, BTN, 2
I/, W7 b NS B G 5 DRI, TE R AR
TOFETE, FrA R UL, K H o AR I
L EAEAT- 1WA, K.+, SR=EAT-1FW4A
O BITE AT 1 WG RS 1 d-3 il )2 ki 4520
40180 mg/kg AT-1, R 1R, FRIZLFISN IR 2145 T )
PFR0.9% F AN A A 5. T 4 R 5 HEAT )5 52 5.
1.2.2 s A gl KRS, &k H AR IR IE R ik
(0.3 mL/ ), HX0.1 mL/ A 73 sl AT drt b 25, F3h
WAk 3 A ASCRR I ot P 40 R e S .
A CAB 04 B I, R4 BB AE B0 & 1 B 45, H
ELISAA I M7 FFIL-6. TL-1B. TNF-a. HEEZ.
D-FLER R 2 Fil /K

1.2.3 M@ & A K FFIT C- MG I i 38 35
PE. SRRSO, A, R H 12400 mg/kgiE
BHFITC-#i 50, 4 h)m, WEFIKIL, 2EGREFR Okl
I A FITC-H R WE & &

1.2.4 B Rsh A shaeseml: fAAEES AR, s
0.2 mL/ )R, 1 hja, AR, FFIZHCEEAN /N
J¥r, HHENGHEE R NG = E N KEY
I A FE X 100%.

1.2.5 REF IR B KRG, BUNBHZ, H5%
Z W WEIEAT24 hif €, 5 ROP IR A S i 4 4.
FAD A AU A S R (/N ST D) A (5 um ),
BN U1 BT 5 R, SR FH R FEIRS . 2R TRZKAT K
W R sk, 2 Ja MR TRARE- A gefa, T 5 Bt
TN K RN 2 S B S A A

1.2.6 ke BUNg Y g Kibs,
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® 1 SEBHHENREERLER = 5 mean + SD)

485 EIHEKE (um) STELYELLRI(%) EIREED
WA 408.67 + 78.64 88.25 +8.76 96.89+10.23
] 156.74 + 46.53° 28.23 +6.54° 39.44 +7.51°
EFIEAT- 17 243.62 +38.46" 37.73+3.87° 49.68 +5.31°

312.64 +44.75"
363.21 + 62.34"
42.156

<0.001

PFIEAT-1F7EE
SHIEAT-1FE
F
P

61.51+6.97”

77.23 +9.35™
47.619
<0.001

52.81 +8.36™

71.76 + 13.25"
58.632
<0.001

*P<0.05, SWIRLALLIR; "P<0.05, SBAVALLIN; °P<0.05, SIXFIEAT-1FALLE; ‘P<0.05, SPFIEAT-1FALLR. AT-1: BARES T .

1 BHENFELHRBEISSERINBAB-PLURE, EEBIR =100 pm). AT-1: HARNEET .

3%H,0,4 330 min. FeikE, VI HS%FiE H & E
HH1 h, DA A SR, iR Wi e &R
B H-E YRS S A A 2 Lysozyme. Villin,
ZO-1f1Claudin, FIDAB . 5. 2% B s T W%, 3+
Image JHCIFAHE BH M 20 RO B8ORN 223k 5t FE 4B Bh 4 vt FH
PERIE I e AR 7, BRSO BHE, B8k AR
F AR
1.2.7 & @ R S Ja P i ok 5 B /NP R A K
8 2H 23 2 1 B B R & v B g AT 2R L. &AL B FE20
pg B A B HEAT RS BT 5% M i 0 s P i 1 2
H, —#Hi[P65. p-P65. IkB. p-Ixk BHiiAK(1:2000%F%),
B-actin(1:7000% )] T-#& K F =i E, LIFE 100
min, BEFAT3RPEIE3 min/WR)JE, T INBAR T A AL -
FHR P 1000/ FF) TREIR L=l E, L F45
min, FEHEAT3GERE(10 min/iR)J5, R RO A%
RS, FImage VSR 11 %5 55 A BTG 28 B AH.

Bt Ab3R SR FHSPSS 19.048 i+ i AT 4 it
SIHTACER. T B BORER 2% £ bR 22 (mean £ SD)H
R, Z A ECRH J7 2591, P<0.05% R ZE R A ST

2 £BR
2.1 B4R RIS AP WE IR PR,
SRR R N Ik E e %, 7 bk i HEs | 555
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SERE, BBV L 1 b R A HES SRR,
286 TR BNV, SPGB K R RN R ZH ] R 4 R
(P<0.05), Fa & B4R P<0.05); ik A A REAT- 1T
PN H R T g bR A A TR AR BT, e
RE, MBS B, B R A H
BIEK(P<0.05), FE 5 HIH 2 (P<0.05), H 2 I E A
.

2.2 B R MBS Ak oL RPN, AHEL
TR, BRI HERE # R [ (P<0.05); AHLEL T4
R, A% PRI EAT- 1T/ N KT T
(P<0.05), H 2B SR E.

2.3 &4 K g RO sLIbER QER3FR, LG T IE R4,
AL 2 A I 20 AN MR B B DA B I i
IL-6+ IL-1B TNF-a/K¥¥J EFH(P<0.05); FHELFHR
1, K. AR AT T AR g 2 R Fa bRk
SRR (P<0.05), HL I EARAE.

2.4 BAmASAILL A AR X R A FE T OLE
RafR, T IR A, A E P EZ . A
B R AID-FLIR/K T4 FH(P<0.05); AHEL TR, 11K
HAIE A EAT- 1A NE 2 0. AR AD-FLRR/KT
BIFEKP<0.05), H 2IFEMREME. DL ESEHAT-1580
BPOLK R N 41T S AWM A, AR AL s
A g B s s e A SRR AR T — A T
BIBEERG B DG ARIB 5040, 455k, AT-1
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x® 2 BEKRBINFBEEIDEEBETISELN = 5, mean £ SD)

B3| INBHEREER (%)
WA 55.01+4.16
Bae 2416 +2.24°
EHAISAT-1F7E 31.58+2.41°

PFIEAT-1F ¥R
SHIEAT-1F¥Ed
F
P

36.43+3.15"

45.18 + 3.54"
54.162
<0.001

°P<0.05, SNIRLELLER; "P<0.05, SIBAVALLIR; “P<0.05, SIEFIEAT-1FIELLE, P<0.05, SHFIEAT-1FEL R, AT-1: SAREE | .

R 3 BERRIIESFRAEEITKIEILL(? =12, mean + SD)

285 B4mieno’/L PIERIABER10°/L) IL-6(ng/L) IL-1B(ng/L) TNF-ang/L)
WiRH 6.25 + 1.04 585+ 1.13 156.74 +23.74 2.53+0.82 14.52 +4.42
BRI 44.12 +6.68° 123.46 + 18.74° 875.53 + 102.46° 35.42 +8.12° 93.23 +20.52°
EFIEAT-1F%R 30.56 +4.02° 74.52 +13.26° 623.52 + 75.44° 23.45+5.78" 61.45 + 18.56"

4535 + 4,562
23.45 + 5.65™
86.325

<0.001

PHRIEAT-1FH 23.31 +3.56™
SHIEAT-1FE 13.45 + 2.62°
F 63.214

P <0.001

432.24 +58.74> 13.56 + 3.58™ 40.56 + 7.36™
287.62 + 43.26™ 9.78 + 1.82™ 25.46 +5.53"
56.718 98.362 83.479
<0.001 <0.001 <0.001

*P<0.05, SWIBALLE; "P<0.05, SEHIELR: °P<0.05, SIEFISAT- 1AL, ‘P<0.05, SIPFISAT-1FALR. AT-1: SRWES 1 ; IL-6:

BBIENER6; TNF-o: [PBATEE S o; IL-18: SRR,

&R 4 BEABIINEMPIEDTE, ASEND-SLEIKERIHEEILLLRI = 5, mean +SD)

AR E2HE(ng/L) ARER(ug/L) D-ZLE&(mmol/L) FITC-E52 % (mg/L)
WA 5.06+1.75 4.85+1.04 0.68+0.12 3.46+0.52
ERVE 64.38 +12.28° 33.52 +5.38° 2.43+0.37° 18.46 + 2.34°
IEFISAT- 178 34.44 +7.61° 17.13 £3.02° 1.85+0.24° 12.38+2.36°
HIBAT-1F9R 26.26 + 4.02 12.31 +2.48" 1.34 +£0.25% 6.78 +0.54"
SHISAT-1FEA 17.35 +2.43° 7.03 +1.84> 0.89+0.16™ 4.12+0.73"
F 87.526 93.302 21.146 35.412

P <0.001 <0.001 <0.001 <0.001

°P<0.05, SNIRALLE; *P<0.05, SEAVALE; °P<0.05, SIXFISAT-1FHUALR; P<0.05, SHFIEAT-1FIALLE. AT-1: AR | .

FoE AN ] N R FI T C-78 SR 5B M. S
gk B (ER2RZERS) B, T IEH 4, A4/ NMad
i Lysozyme. Villin. ZO-1f1ClaudinZ&iA /K14 B
(P<0.05); FHEL TR, (K. FPAIEFIEAT-1FFZ /N
¢l 23 Lysozyme. Villin. ZO-1F1Claudin ik 7K T4
BIN@P<0.05), H 2B EHA .

2.5 BEKR DAL PNF-kBETH X E G £ L
T4 NF-x B 5 18 B 7E 98 0E R B H R P 56 B E
FHU B, AT HH Western blotka il 1/
W20 2P NF-x B15 5 38 % AH 55 2 [ p-P65/P65 Mip-1k B/

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

Ik BfIZRIE, 45 R UIE3RIER6ATRN, FHEL T HRA, FiA
“Hp-P65/P65FHp-Tx B/Ik B IA KT 141 51(P<0.05); AH
T REALZH, AR, AN 77 AT- 1 T4 p-P65/P65 Al
p-TxB/Ix B R IA K4 P (P<0.05), H 2 IS K
P,

3118

JE 5B T AR S5 5 DL POTA G N £ 3 7 RORE XU, FFZE K
A g BER I AN AR X T POTA A T EER DA, 18
TG B T e A [RURE S (R BB B, S8
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& 5 BEKRB/IFELRADLysozyme, Vilin, ZO-1F1ClaudinteZLELIRDELR (A = 5, mean + SD)

485l VillingRik LysozymeZRik ClaudinZRix Z0-1FR&
WigA 6.24+1.02 4.36+£0.32 3.21+0.34 3.54+0.47
Bale 1.32+0.17° 1.47 +0.28° 0.86 +0.15° 0.73+0.12°
EFIEAT- 1T 2.31+0.35" 1.73+£0.24° 1.43+0.21° 1.58£0.23°
FISAT-1F A 3.42+0.54 2.45 +0.36> 2.23+0.26™ 2.43 +0.35%
SHISAT-1F7A 5.46 +0.72° 3.58+0.41% 3.04 +0.45> 3.12 £0.35>
F 56.732 44,502 25.324 30.624

P <0.001 <0.001 <0.001 <0.001

°P<0.05, SIRALLE; *P<0.05, SERVALLE; P<0.05, SIXFIZAT-1FHELR, P<0.05, SHFIBAT-1FHALR. AT-1: BARE T ;
Lysozyme: 3B, Vilin: ZiEED; Z0-1: MYV \FHEST; Claudin: ZBHEB.

- BURA fRFIEAT-1TFzH AT -1 T34

Lysozyme Villin

Claudin

LA .'

\
%
.'.\

]
(]
-

YT
\

"
o]

e y ! \ o ‘ : " ; el 2 Ji, B et T
. 3 3 - . - L ’: b 2 J S o

o NN R L BT i R

L & ..2 e DAY f\\\\l oy - | 4 SR f:‘ AR Dh. i

2 SRNFEIR PR RIELYsozyme, Villing ZO-1F1ClaudinZRIABIG AR EBIR(EEFIR = 100 um). AT—1: FIARARS 1 ;5 Lysozyme:
IEFE; Villin: 28 BEH; 2O—-1: HPVIVIFEE; Claudin: 2 E .

) 71ats, BRI 5| R E RAEA B IR S EERDY I FE ARSNGB S S
et B i Shee K 2 n] 8 O ML DU R4 ARG BTE A R AR JORE IOV L B R 3%E DL RO IR & 8 D e
SIS IE)NELE AT G A PO ARy T i, BATHIREM, AT Mz R BUK IR, FFREZ 51 50
BETFHAT BRI AT POLEA G S AT AR PR — i R v, WSO B SO R,
BFFLEE R RAT-1RE 0 G SR BEAHSC AR . 8 RGOSR, P 1 id SO s b, AN IE
SEHAEHEE T RE, R ATRER S SGEPOIMCRIIE R, ARJSHEIN I8 P8 28 Pk 5 s R ™ S A
71. FHSRER. BRI, ohss il 2 Ak mT DAAE — e R R 22
R RE IS SO RV A FEPOUR A MUK RO OGHE RGO 4R b b 240 5 5 DA R L 37 PIL-6.
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R 6 BLEKRE/INIFBELLRDP—P65/P65Fp—IkB/IkBEIEIIZRIENFE N = 7, mean + SD)

483 p-P65/P65 p-IkB/IkB
SIRAE 1.00 £0.00 1.00 +0.00
it 6.56 +0.83° 5.38+0.71°
EFIEAT-1FE 4.12+0.47° 3.81+0.36"
RIZAT-1FFE 3.03 +0.54" 2.73+0.31%
SEAT-1F7H 1.82 +0.35> 1.75 +0.26°
F 62.802 56.315

P <0.001 <0.001

°P<0.05, SIHBLALLE; *P<0.05, SERALR; P<0.05, SIEFIEAT-1TFFELE; P<0.05, SIHFISBAT-1FMAL . AT-1: SARAE | ; P65:
P65%EET; p—P65: BiALEIPESEE. 1kB: NF—kBEUHIHIED; p-IkB: B EINF-xBEYHNHIEE.

B-actin

3 EOREREINANNZLE/NBELPp-P65. P65, p-IkB. IkKBFRIAHVURRIEEER. AT-1: HARNES [ ; P65: P65E; p—P65: ik
(LHIP65EE T |« IkB: NF—kBAHIHIE F; p—1xB: MBI LHINF—BAHIHIE .

IL-1BFITNF-o5 2l ML FE b R AE SRR FE b e ik
MU A 0 98 PEIRAST ™, AR TS0 25 R, AT-1F1
TETT RTPOTASEAY K B &1 I 1 4 A0 b P 2
FEU A MEHFIL-6. IL-1BFTNF-05 Z R e K4 T
B#; X R IIAT-1 B AN PO b F2 o 7= AR AN R A
SR LRE ST, I H, AW FEEE— 2 b 1R SRR O
S SR —NF«B(E 5™, o aRm™, &
POIA /MG S, NF-«BIS 515 5 Has, ks
PENHINF-kB1E 5 At FAEPOS Y [ iy 18 S 0. A 7T
R, AT-15EHIH]/ Nz LHp-P65/P65 Hp-TkB/Ik BI
FIE, EIIIH] T NFBfS 5 G,

b4k, POURAE S5tk it 5 i@ i v 2 YA o2,
AHPFUAE FHFIT C-4 SR S 50HIE B T AT-1REEGEPOTK
BRI eI 1. i e R ) e R 1 B B R o 1
FME, TR — TR A2 B 1975 B A4 N ARG 3R (1) S [A]
KW CAGEE R, POISIERL (1) i i Bt B o fig
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BRI MINA F G R —, DTN 5
SR S REAN Gy L, 7T Re 51 K 2 Fh I Ao 22 1
MRERY, AW e 45 B, AT-1686 RUAARPOIK B AME
M ARZHE . B AID-FLRE & &, AT R 40 4
B B AR AIRE LI 7. Pt 286 e I e A2 i o i
TEN ) B B B e, FLELRR R e R b R A R
BRI B (NZO-1 M Claudin) 32 221 AHF 5T
S5 RRW], POIN] 5 R B A Bl iE . Villindis i
PLR B L fe 545, S EZ0-1F1Claudin ik K- B¢
I TAT-1T TR IR FFR B AR bz s Bk, JE42
FZO-1F1ClaudinflIZRIEK . AN, Wi Bt 5 /M
e i3 A1 FQAH M S5 R 3R A G, /N BR & A7 R
T4, Hx/NmEE IS R % 06 B % FCan i ) 4y
WAL SR BRI B AR FH IR0 080 25 DA SV B g, AT A
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BH ) B B ARG R AT-1FF ] AFIHIPOT5] L B
55 DLR RN BRI R, B2, AT-LE I INZOo-1/1
Claudin# ik /K. #IH[POIE T F Il &= 5% K4 %
ey LRI ARG G SZ A AL, A R AERE T W e b
YRR 1 4 A HACH TR AL LA

4 g

BEEE T, AWFF R BLAT-10] fE@ T I 59N F-«Bf5 5
BARRFFICPOLK B il 28R RIS, Habreidid i
ZO-1HIClaudinff)3R35, FFHIHIPOTIT| L 1R B3 A 4
Jf3te 2R DA K P b LA A%, AT DR i J37 B Ty e 4 4
B S HARIRE . IR g AR T AT-10]{E R —FhiEs
TEA JUIPOLIR YT 24540

=y —

A S5 WFEFH (postoperative ileus, POT)& 4 F A H WL
FERAE, SRNRE ISy i P B i £ gk Fee R G E H,
U] R E B 2 AN 15 fizg e e 50 B AT BE A2 V0T R S
M.

FIARPIEE T (attractylenolide T, AT-D)E B PR AHTA
PIZGRAEH, H CRUESERee i) i 0 I it 1 o i
Tife; 4 LEAEN, &0 BEXTPOLELA RIT I /7.

featg=p o
BIEAT-1X POLEA VAT TR AR R LA L.

#EAZPOLK FRBLAY, 735125 TK[20 mg/(kged)]. 1[40 mg/
(kged)IM1E1[80 mg/(kged)[FIEAT-16773 d. PHEILIRE
FpiRE Y, JAT A ST IS SRR
15 G2 BRG] B 0 00 L 7 2 F .

AT-1REFI BRI B I HLTE S, SEminTiae, 1
{973 CeR 4 e D ey P S S B S U B B) 7L S
kBIE S, FEARANA LA 4R b2 S B AT
Mg R AT AEER. JEZHAD-ZLIR/KT.

LA

AT-TfY7 AT GEPOLK R ML ZUB 52, il i iEiE
PE BB SE . NF-«BIE S5 PEANGH iR 72 (5 -1 55
.
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2.1 BARATE TRS ROE I E KA HEGB 77138 74
AR AR SCRZEARR I 5 1, GB64473C
g 5N, GBT7143C e 275 3Lk S FN LA L2 GB/T
3179RF 2 AR T G FlE A A EF R, (R 1R ] P
2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll & 1) (EYE2AIHTI RS —
FR(EESHR)Y (Uniform requirements for manuscripts
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2.2 £WEARE FRMNAREN, fTES—. Wik
HZRBIE, o7 T H5 KN S B2 InE 5 A
PR, CUE B AR, R 400 DLa B 3 AR 4
WHERRESAMP (CEEEZEDY o (B
LSRR AR D) . (AT o (ED
FAA) « AN AED) © (CHRAEY Y4
WY M (R RIUNHE, 240 (RN RS
VLR 24 30 ) A0 DA 24 B 25 G o g 1Y) (24 44 3RV )

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

23X FH FRMERKRNE, IERMES ETA
b B KRS R 46 S i, WLPRIESS Aim, IR
ip, 2 NS Ase, i E=d S Ao, BkiE S Mia, Tk
Hpo, #E H Nig. s(FH) A HES LS, kg MNAES K g, mLAS
AEH ML, lepm (5 A 1/min) <+ E%(X 83 50%) <60
= Bq, pHANBESPHELPH, H. pylori/NGe'S BHP, T1/2
AREE Wit 28T, Vmax A EES Vmax, pAE AT
u. FEHFRMARI AN ST, FRMAR R, SIS Fhhr
TELAMBEZSMAGIELE WA AR, Wik
| TURF i (Helicobacter pylori, H. pylorr), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 kIR £%);
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PRI TR . B AR5 (WN, o, P, S, d,
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O-(oxygen, A, SIMWAPR), d-(dextro, 7€), p-(para, X1),
n-butyl acetate (i % I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 €7 A %),
l-dopa (/cJiE % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (i), V (I
B, F (0N, p (£79), W (Bh), v (GEE), Q (M), £ (1
WsafE), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, °C), D (WA, Gy), A (RIS E, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIRE, mol/g), 7 (KJE),
b (%L, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; JER 15, lH /NS RAE,
ras, c-myc; JEF =Y, RS B4R, WP1655 M.

2.4 3t FBAx T RR A E B AL o R OG5
FrAE, GB3100-3102-93 F AN AL, TR “ o0 F R M
SO BRI AR S 437 5 &, 130 kDESCRM T 30000530
kDa (MKSRMAE, /NG IEMR, TMtr);, “RFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
R, AR R, R (NS EE). i
BERAE. — R-JEVIH, £ £ RTEHESIH, W37.6
T+12°C, 45.6% +24%, 56.4 d+0.5 d. 3.56+0.27 pg/
ml%43.56 ng/L+0.27 ng/L. BPfilkPa (mmHg), RBC%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH &L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7, NS He/LRR. 1| MEERN SCON T mol/LARER, 1
N ER M. 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
B0 emX6 cmX4 cm. TR —HER AL E &
ALK, Fln, MK aEa. BEE. RES.
JREH. MaEr. SEHg/L, %R EHHmg/L;
HERE. B ORFE . RER. COLET). AR
FR. RE[EEE. PHEERERS . =BiH . 89 85, 85, 3k
FEHA. FHPHAmmol/L; JHLL 2. FH4AW. L
R WUEF. 2. 8. PURIER. JREEJT. &, 4E4ER
A HEERE. 4R RBLL 4R EB2. 4R EB6. R
M pmol/L; SACF kA (B i) B EIRER . 7k,
. FRURMRER. 2. MR Hnmol/L; FEEZ . HE
TEE. RS LIRS . 484 RKB12Hpmol/L. fEiRk
FIRAA HEE . ke, HieAS . EER LS N ALTEHR
W, B, VR, 1s; 23%k, 2 min; 378, 3 h; 4K, 4 d; 5
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JA, 5 wk; 6H, 6 mo; WEME S, AEE &, B P E bR AL
IU = 16.67 nkat, X{%{log, %&4tuv, F5r %, AL, RiE
1107 g55X 107 g2 KU1 mg50.5 mg, hrefskh,
HEykimg, KEmmm. E RS AR T8
FISCR) R, BN R AN S BEd, (HEERS mghl 58 mg/d.
TE—ANHA A5 WA 1560 BRI, FanA
RE'S ilimg/kg/d, TN 5 Rlimg/(kged), FL7EHERS S0 A B
Gu—. AR BRCA . ZHIX 2, i, 2 min A2
mins, 3 /AN A3 hs, 4 A 24 ds, 8 mg AN &8 mgs. N F
N5 d; 15F0RA 15 g 10%4E /K AR R 40 g/LH S,
95% PG A% % A1950 mL/L 2 5% CO,M 50 mL/L CO,;
1:1000'F FRRFEN N1 o/L'E FIRER; HEESEE R
736.8 pg/mgh N B FiEE H &L B ER36.8 ng/g;
10% 7 % 4 3 249560 mmol/LEE 100 g/L % % #i; 45 ppm
= 45X 107 B e FE IR (AR 38 B F r/min, #858
H g AR ES AR R, —#LL “kg” FoR.
2.5 it FHS FiFEA S A (DR H/ANEs (2)
FEIB R SESCREF; ) RARI A TNSG % (4)FF
APIH KRB I SONSr, (5)E HEHA NS vo;
(ORI TN En; (TMFER R CRMA RSP, 75
it 2, 1SRRI P8 bR E RN N
mean+SD, T35 + brifE iR Amean+ SE. Siit 2% 3#%
PEFHP<0.058°P<0.01(P>0.05A4%). WifE—F T HA
— &P, M FP<0.05F1°P<0.01; 5 =2 H°P<0.05F1
'P<0.01%,

2.6 #F Mk B EZFAREGB/T 15835-1995KF HifiR
V) B R RRUE, VE DS IR 2538 K I F 87,
W —AEARER . AR, SRR, DUBERE . TilUis
g BN, Gt 8 R BT RE T 411000-
1500 kg. 3.5 mmol/L+0.5 mmol/LZ%. & [ EdEAfE
I LI S PR RS B R, 191 16347 4R 600053 2 —
PRS2 B AR — AN, Ravrs)s —AiGw%E, il
T LA A 1R 2. £ — A7 fimean+ SDV %
FERMARFAE 22, — B LASDI 1/3 K 52 A7 4L, #1in3614.5
g+420.8 g, SDHI1/3E— 1 £ W, “FIEE 30/ B AL
K, W 3.6 kg+0.4 kg, LB L. X
18.4 em+0.27 cm, HSD/3 = 0.09 cm, A/ 5 )5 52
AL, WP S E s RN BN S BB 2. A A DA S
IR TCR, Bii%d s, REB /DTS4, KT
SWE, W A S TS, MIRT— A B0 4 W, &S (R
& “0” YHSZ JE4 N0, SRR R AT LIRGER, A
R IRGERR, B1U123.48, 2 ANE/NEUS, WIN 23, 1A
[Ni1%23.48—23.5—24. 4 F H R &7 RILIE, E
E X br#EGB/T 7408-94-155, W119854F4 H 12 H nf 51k
1985-04-12; 19854F4 H 5 {E1985-04; M 198544 H 12H23
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08:00, N4t 51E16:30. H 4B R B HE 2
BERSE: 4-BE<100, B 305 EIMz; 101<40BE<1000,
H o BB NS VAL, RIEHE. NESCHT S BT A
Koy, BE30LIE 7S VAR AR £ 2 RS, 111486 800.47565.
SER BT R A B F A FAT!
2.7 AR EHF 5 B E FAREGB/T 15834-1995b5 S fF 5
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—, AEHATATZR. bR P 5185 5 — K, Wi
VRS, . A5 AT SR I SECET
R —NESCARF T, AR, 15-FU. R
FRE IR B RN AN, PIREESHANG, =8
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2.8 EFHEFMA LR ZE (1)U NI R
LU R ERRR: 08 SO E AR DL AN R
I, A3 0Lt B LB 1R 7 2 5 14 & 0 57 ARG
RS (PR PER S b DX ) B 5K M 1) Bk 3T 42
FREEARAE, DL IR TR O R AN A
15 A=, IR S e s S S FH s T
T %015 F = F P DERRAS; (2)LAShY 5T %F
FHCHRFRIR: FrA B FEN 7 7 A8 NGB H 347 304
SEAG, WAZ AR ST ) SO I R B 241 1 B L
B Ty L HE SO (I HE S5 2 5 T F A ) IPDF
FRAR. R A R AME B S B A M A B
A H .
2.9 X THEKRKFE A A TR s B R RN
51 F 0™ K 3B HEB P G H R 51 B A B33 36 1R
%, BPGH 5| B SR ECGR 1~ : ()R]
WAREFERAZMFRBPIIHE T —kBiE 2RO RE
(R Pl 22, B AT RROBLI) B AR, A 5 b A0
Pt 2 H A R R B ORI R B P B R
AR R UCR R VE AT SO () IERRFRTE 51 SCRRR IR
FARRAL. 25451401 Figure 1 Histopathological examination
by hematoxylin-eosin staining (200 X). A: Control group;

e R

B: Model group; C: Pioglitazone hydrochloride group; D:
Chinese herbal medicine group. Citation: Yang JM, Sun Y,
Wang M, Zhang XL, Zhang SJ, Gao YS, Chen L, Wu MY,
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Zhou L, Zhou YM, Wang Y, Zheng FJ, Li YH. Regulatory
effect of a Chinese herbal medicine formula on non-
alcoholic fatty liver disease. World J Gastroenterol 2019;
25:5105-5119. Copyright ©The Author(s) 2019. Published
by Baishideng Publishing Group Inc. #W15RA{E#H KL L
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51, UK T i 5 BPG AR, L 0B TR 54T
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3.1 A T IR b SR SCIRRR 8 N 2, N B I T
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AT R CHIBTAL” B RIS SRR E 1.
3.2 MR 1SR 12 A0 B R ] o = 2 2% 35 O
Z 7123(ICMIE, International Committee of Medical
Journal Editors){E# SEAEARUERAT, BARKRIHE N (1)%)
TN B e I NI V€S N i 1) 3 B R
KOTHR; (2)F2 B, FE0 3 & (1) 5 BEHE N A AT
HEVEPEAE G )iz & R R FH W A )G —Fa. 1E
B NAFE SRR, 2803, PR ST AR DBk A A A AT
NGB b AR ZF A TR ot MRS, 2R
WL R IE S, W, WIFER S 4 2 1872 k& (1
NS H LR ATHE). (HFRENERE) Zk
B2 NGIER A O SCE K TTER, AR E LS
—AEE L FLEE R

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

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

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

3.7 s A M. IR B4, #d%, 330006, T
VEAE T 5T I AERR 1, BB R EE IR EE R AL
B, LR 401 R4 H 000 % . huang9815@yahoo.com
3.8 P LAER A SRR RBI F0 S (40 206 A
3507 WEAEE . HINL 7k, SR ME0. B
7 2 IR I ) B A B BRI AR E %) S B T
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s g 8 1) B i I ndex Mledicus Y 2 2 3 3R] %6
(MeSH) PN T A1 fR]. 06 LR A SR AR 4 1 ER A,
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WS — AN RERS . A A R« bR,
3.10 ESAREE R 2445 FEREAIG A 72 S0 2 S 8
SAHE 0 915 1 MR (1.1 MR 1.2 77%); 2 45
3118, 4 2. P S AT S, ETEIES
PRI 220 bR G 25 IR B2 IE 3. IESC 5 3 HEL (1),
(2), (3), LA NIE & BRI,

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

B R, RS L ARG 250 i Bt 5T e 8 B R 0%
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FA 228 SCHRRIAT, A 20 SCHR b a7 370 Hh 9 D7 v 1
BSTVE iPL s Gsia AT

2 45

SEEG 28 LN A HER F B R A SRR, 1R 4s b B g
GiTie.
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LAY B, AR rROE BT A ) 5 SR AR AR T A A B AL
W, AR KR SCHER P B R SR R i, R
A 7 AR, A 20 B B RE R,
AN B ESCED AT AR R I N 2. RN B N
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