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Abstract

Colorectal cancer (CRC) is a malignancy that has a high
incidence in all countries around the world. Cancer-
associated fibroblasts (CAFs) are a vital component of the

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

tumor microenvironment (TME), playing an important
role in the development of CRC. CAFs can release multiple
cytokines and exosomes, activating a variety of related
signaling pathways and boosting the processes of the
invasion, metastasis, metabolism, drug resistance, and
immunosuppression in CRC. Thus, CAFs are a prognostic
marker and therapeutic target for CRC. Understanding the
role and mechanism of CAFs can provide new insights for
the treatment of CRC.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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D
4& # % (colorectal cancer, CRC)EH R & B 482
S AR IR, B JE A8 K R AT Y 4a i (cancer-associated
fibroblasts, CAFs),Z I J& M IR E(tumor microen-
vironment, TME) ¥ #) & % 5%, %, £ CRC# L £ LT
FedAe T ERAER. CAFsiBit ik % Fram it B %&
SRBLAR BE S A AR R AT T B BATHCRCAZ 2
eAp. RiftFeit2h, IR Aphl, AT 4’F7flCRC€J’ﬁﬁ
JE AR &M BE T e Bk, HmCAFs»ﬁECRC“{’ﬁTT%
‘iﬁé’ﬂf?’l e A %%4’?%#%%’]75%:%‘%5(, M A CRC
8978 T PRI &), KRILHCAFsECRCA AR R
8y % FRIRAE AL BG T AT 4R E, - BCAFsEA
W AMBEmIeNIz & B Rithatsh, %k
Bkl b g HE .
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0 515

25 B e (colorectal cancer, CRC)J& K % i M EALAR
e KR E, 20204 i TR, FKRCRCEH A HA 190
Jit Fe 2190 Ji il CRC B AL, ORI A e (tumor
microenvironment, TME)& Ff8d A= A7 (4 U A5, 357
M. FETTANR . e gniE. HRRE DL S AR Ak
JR AR R A O B AT 4E 4T il cancer-associated fibroblasts,
CAFS)EAENIR o R A I AT e dm AR, B R A%
ThRESFE, S RA . R Y, @it
MR, WEWHICAFs] ARSI G5 . (228 ik
%, MAEAERL, DB A IR B b2 2555
e R () RS AR SRC AFsXTCR O & A2 R g vl
RERFEMIE A 7 B RIIWHIT. ARASCMCRCIEIECAFs,
CAFs{E#FCRCIMLEAM. REMER . AU, 2K
BTHEPT S I S 5 T R R CAFsTECRCH RIPE .

1 CAFsHYfEER 545 B A2 PHYCAFs

1.1 CAFs#9#Eit 4 “CAFs” &HHAE B
K X — IR B3 S 0V (8] 78 4 M BF 4. CAF's
af  IEH AT 4E40 fid(normal fibroblasts, NFs)al HAih
AR 4 ) v AT R, 47 R SR 90 1) ) 78 Jo T 41 i
(mesenchymal stem cells, MSC). _ )74l Je4fi.
WEZARRE. ~FIENLAfL. AETdni . 2F4edapa. T
R FFE v ) B IR 200 A, L R UL e A4 B S i T
BRURET 4RSS, C AFsAT DU I 3 5 i K 7
SRAR S, 858 B K Pho- P DUV & F (o-smooth
muscle actin, a-SMA)Y KR FIFREVIHIRIEZCAFs
IR AFIE. SNFsAHLL, A 4EiE & H (fibroblast
activation protein, FAP). Jl&f4E4F 7 M4l i &5 A
1(fibroblast-specific protein-1). & FIULEEZR . desmin. I
INBRATAE A R T 52 A ol B(platelet derived growth factor
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receptor, PDGFRo/B)s #EE TCHIZ I Hi Pt IR -2(neuroglia
antigen 2, NG2). B ¥ H(osteopontin, OPN). H[FE 2
PRI tenascin-CEUE #0HRER 1 45381 52 A4 21 ]
TR MEbR EYvimentinfECAF s £ 1A, il N2
CAFsIIRREDT. SR 170, X LehR S A H AR, 3L
BIEH At FE"Y, CAFsilid /e 4k AE K 1B
(transforming growth factor-beta 1, TGF-B1). CXCi&ftA
TR AA(C-X-C chemokine ligand, CXCL)-12. A4/
#(interleukin, IL)-6. JH-4HA1A= K (hepatocyte growth
factor, HGF)Z4H i [l S &b X 1 AR A 5 g v i I
Pk iRk Y, NFsa] LUB I TGF-B IR B 4n i fT
£ [AF--1(stromal cell-derived factor-1, SDF-1)LL H 43 /5
AL, T ERCAFs", 78 2 Fh 28R e, b7
-16) 78 J7 %4k (epithelial-mesenchymal transition, EMT) & [
Fe AR A I C AF s ML B 70 R IS 4T 4E 4
Mok B bR gn it R EM T AR N & & F SP1RH M
JRET AN, U, A BT JE I R R DR 4 A 2 AR
R SR RCETAE A, T LA SRR A 43 B8 HE SR IR
PRANE TR, 25 MR AR AR, XStk R 4E 4 R
AFIK, B I BOE A 227 25 E B (mitotic
activation protein kinase, MAPK)i&1% R8I/ Wh 3R MY, I\
(i 0B A7, SR 7 2 AU, Jem M 4 A (P I
DRl B 4 A2 i 7 240 A DA 23l AR A TR 7, 4t R ERL - R 4
A 413 7 (extracellular matrix, ECM)E ¥ 85 H, FFiX La41
H At AICAFs. (HCAFsEALEI TR A 6 AT 2E.
TP
1.2 4 A M F49CAFs BRBTE R Z, HTAERN
D RER A KICAFILRE, AT 514 T CAFSRJF AL
LR, CAF i tE AR T 42
KR THAE. o hR T LGS e B B SR 4
T (scRNA-seq)ffi i | 45 B M HH i AR CAFs
W #E: ik 48 & Al (matrix metalloproteinase, MMP)-2
fIC AFs-AMIFEa-SMACAFs-B, CAFs-AZNFsH
CAFs-BIJH ALR A B ST A, & fE A
DIREDT TH W FE M ANTE RE. 340, o B0 R 4 b 4
(SW480-Ex 087 ) il 2T 24 4 M JH A i 1) 1 44 4 A
PRI AR R, I B AR IS A ORI 2 1S B 2 1 ) 3R
ST AR, H e AR A4 (S W620-E x 05)i
T ) AT A 20 P e ok R S RS ) (i A N TR T 1
FNEE T BB AR 1, Yo e i 4 i R AR N ) 1 N R
09

WHTC KDL, SilNFs S48 CAFSTE A S FAF#E 2
5, ZNFsTEAS 2 RN—8 F), HepE, LES
A 2 SR - BAR, T A5 CAFSTE A R/ NAS
—. HEAEK, AREE. HHTEHNE D> R Y

2023-02-28 | Volume 31 | Issue 4 |



2IH, 5. BRI AR S BRIV RIERE

MSCs
”.. Adipocytes
Maeker:a-SMA
FAP. Fs:L NG2 / ®
DGFRa/ — & °Endothelial cells
i \ @
Epithclial cells
Z M
2
- &
g
CSCs ‘
CRC '
e ::’
8
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1 CAFHVERIR. RHMIERFECRCIEVER. 1 2 2K 4R IS DL CAF, EIFEE ST IZmit, FFELRamit, PR anie, r4eemitfo -7
7. CRCIAIIER - FCAFsE b, HH R REM (B o FENILENER B, FAPFIPDGES Ko/ B) ELFH T IX /0 CAF S HAN S
FRAYEAINE. CAFSHEA AR FITIRES -, WITGF-B1. CXCL12, IL—6, HGF. circEIF3K, Wnt2 S5 CRCK A, N FIMEAR . (EHCRC
MHIERETEAIFEAS . CAFs: SRR ARG FAE AR CRC: S5 B ie: MSCs: BHERIFAVEI 72T T-40E: NFs: IEH R AEAEIE; HSC: 2R
iR Adipocytes:ﬁ%ﬁﬁ?ﬁﬂﬂ@; Endothelial cells: N7 £ Epithelial cells: R, CSCs:4E B T 2H1E; CXCR4: C—X—CHRFEHA VA FEfA4;
TGF-B1: FeU AR F-B1; PGRN: JFR EH: a~SMA: a—EIILEIEH; FAP: BRAF4EE(CER; FSPL: BRF4EREFEAIIEE H 1; DGFRo/
B I/ IR AE AR RS2 (R ol By NG2: (S TR E e Bk —2; CXCL12: CXCHAVRFEA-12; IL—6: (40l ~2—6; MMP7: &E&E 1
fity; HGF: A KR EMT: _ERZ~[RI78IEAS; LRGL: & & ma o2& H1.

HEFEELKARIEY. MCRCHEE S fHHA /B HCAF  JEPY. 385 % CRCIE]F HC AFs 5MS Csf) /A 2H 2 243
HIES AT 4EA M R HBEAT 1 RAE, KIMCAFsEx  HTRIR, BAMEA ORI 21152.5% FRAH [R) 2 5T, HED 6
IR F A4 B B (A disintegrin and metalloproteinase, rCAFss& HMSCsHTAL IR, CRCAN LI n] BE &2 Jd it
ADAMs)YIFI RIS N, WADAM9. ADAMIO0, I UAC-X-CH: 7R T Bi 4 4(C-X-C motif chemokine
ADAMI2. ADAMI74, 3 HAEgIAN L #ikdE—  receptor 4, CXCR4). TGF-B1/-FMSCsH /ML A
HEINCY, NG B B P 2 B CAFs, I RAF  CAFS™™. JF R4 (hepatic stellate cell, HSC)FICRC
Y54 i (pericarcinoma fibroblasts, PEs)fINFs, & B 5PEsAT  ZHAAH ELAE S, JEid CRCAIAE A ICXCRA/TGF-B1H{#
NFs#flLt, CAFsiZ/Ro-SMA. PFAMIZRIAIE ™. w4l HSCHa-SMAZIEIY N, MIM{FHSC/ Mt NCAFs™,

NEsHIZECAFSHI A THE FBARBAT S 00T, RIS 2.2 CAFsIR#t 45 AW 47 4 % CAFs/M L IIFGE-1/-3
JRE I R NFsH AR T35 5 i AT g RiA Ty BUE A 4E 40 A=K 87 32 44 (fibroblast growth factor

JERITE 45 I C AFs I T-NFs®2. receptor, FGFR4), #E i@ I Mek/Erk )% FIMMP7
IR R L HE e 40 A KA it A AR Y. FAP-o]
2 CAFsTE45EIAfETPavER AEIE T AKtFIER KAS 5 i B G 202 #ECR C b 10 1

2.1 AW micidil % iR 23 ECAFs CRCAH A2 B0 WINTAE BR300 58 T Al b VR S AR I 5 A Bl 1A
AlE I 2 MRS HAR S NCAFs. B, CRC -, HAECAFsH kIR IAT &, G AaE, kEkE
AH AT DU I 3 W S MR AT 4E AL o-SMASRIE JFiCRC-C AFsf{Wnt2:3 i 386 I E CIT 8 FiliE 28 K (it idk
J BT B R RE FI 5, WS BONC AR CRCAIK  CAFs/MME I A R TIL-6. ki 4H i 275 il i A
PRI JERL S F (progranulin, PGRN)AJ 82 {ENFsif L% “F(granulocyte colony-stimulating factor, G-CSF)FIfif 4=
CAF, #77ifid p AAFE R 152 /42 (tumor necrosis factor KA F(placental growth factor, PGF)Jct# i ifil 75 A= i,
receptor-2, TNFR-2)/% i B(protein kinase B, PKB) /7 HSET L {A-1(programmed death ligand-1, PD-L1)7E
M HFAK THIAAEAME 52 (endocytosis pathways, V12 g v id Rk, fECRCH, CAFSTEREA A T /il
extracellular signal-regulated kinases, ERK){5 ‘5 1@ 1% S HIAM R circ ETF3K A IE B i i 1 T5miR-214/PD-L14#
Ki67. FAPFlo-SMAZ T &5, & FHCAFINY  SEUBMMBY . RFBAIMETLK™. CAFsIEH LAif
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2{H, 5. BN ABIRES 2R Povi =

idmiR-135b-5p i 33k &8 (101 (forkhead box protein
O1, FOXO )il fifi 4% 2 F AH HLA% FH 22 F (thioredoxin-
interacting protein, TXNIP){#FCRCHH M AF KA L& A=
}&[33,34]'

2.3 CAFsiR Bt 2 A M e 0912 2 5 4548 RELFEH AT
FORIEASSAE T A E B E A, HLenos% " NI T/ R
SRS R 45 BV R 41l (cancer stem cells, CSCs)
[ ZiEERE— L3RR T CAFSTER TR ThREALIA Y,
JIR AR 21 S R A 2, 53 UA IR FOPN R CR CAH
i =g Ay BA AL T J1CSCs. HIAME 5 I
1i5(extracellular signal-regulated kinase 5, ERKS5)ZMAPKSs
SRR 53 R (), C AF s3I 305 45 B i T i)
ERKS/PD-LIE SR e 2t 40 A= K. -6t 45 &
IL-6R % Janusii i (janus kinase, JAK)FI R iifi& 121
TIH R GUEE P CAF s 2 P B PE T RE, CAFsfiTA
FIIL-6 Y R4l R FEMTAHISTAT(S 545 FIHE &
SR M o-2-FE 55 1 1 (leucine rich alpha-2-glycoprotein 1,
LRGIEHCRCHIFEH. TodaroZE NP 7T & BLCAFs
SR AE K FOPN. HGFHISDFLIEWnt/B-iE 3 &
FIR 2 liCRCYI IR G CD44vo R M LI 2 CSCHR A, B
J& RINFRIECDA4vOIHICRCT AN MLITHE AR 22 68 T 5.
T8 IO PR AR AN S I RS BT (R W52 i B, CAFs
IHIHGF/MET/AK TS Sl E A 201k i%44(cluster
of differentiation 44, CD44)H N 1 J& 40 X P S 4R )
b E AT I A RS, CAFsAMNBAmiR-92a-
3p#[AICRCAT L FIFBX W7HIMO A P 1 1] 28 4441
HOgE T, fEBEERE . 1228™. LINC006591E Jy—Ffi 7Y
JEHERIFECRCH 3 KA, KR HCAFsHAMB AT PA
HLINC00659F5F2 HICRCHNMI, FIHLINC00659 B £
EmiR-342-3PHH AR, FH4E INCRCAH M H R i
A2(annexin A2, ANXA2)IZKIE, Ja# L #EFCRCH 41
1228, Rl 4k, RECAFsHIWn2&E 1. Ak
fAmiR224-5p A LLF5 S:CRCANMI 3G 5H . (228 FE
%Z[42,43]-

2.4 CAFsHa % 45 A AR m a3 QI 4w e 2 e iE
(RIH M bp 2 —. Warburg®s NHRE 3, BIEAEAELE L
AT DL T, MR 4 5 I LS B, iR 4
(A AR AR B B G 5, X — I FEFRCN “ WarburghX
L7 SRARERE A2 B REAE, 596 4t P P A U5 2
P K. CAFsiliid H A CH Hw (e dE i 4 K CAFs
TE MR RO 53 R R IREAR 3 0, CAF s A5 11 LI 0 o e
JARISCRNFIFH; CAFsilld —RIRMEI A IR, 2%
P e Igt FH - AE 0 6 B FEC AFsHR, AR AR U 28
2, LPCHY 7 BIRCA BT o LA ki A= K. 1 4: Sun
2B, BRI T I AR - B A L T
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FEAL B [ i (ataxia-telangiectasia mutated protein kinase,
ATM)#LES490 B B A 1 &1 B i T F 1(glucose
transporter 1, GLUT1)H-3 11 A B EZ BEFM2(pyruvate
kinase M2, PKM2)[17 1A KA i3k L e AH 00 4144 g
HHIRREIR ARG 1, SR CAFATAE I ALIR SR 4R L C AFAIAL
Rt 4B 2 (Rl AR X, 18I S TGF-B1/p38 MAPK/
MMP2/9E 5-4% A e 1T 240 Mt Hh P ZRbr (A3 1S
BRI A R (R 2. N AR B2 R Sl 4 AN C AFs B 4F
TERFERARE B L, RAAMMS A RIE R L2/ A
RN 18 R I R R AN R FIC AR 2[R 58 #e, 2R
T = REREIA AR AR, BE R CAFH T4
FFNYE R A0S T, B 75 S IR AECAFsH R A B H TR
LT 20 i ) S AR SRS (R FECM R 9817,

C AF - 241 ffa AU DX 28 W] e i g e A, 6T
FAAR M 77 (AR A 7 7E ¥R YT CRC T TH B — & 1F
JEL CAFSIE TR B AA . BERR IR . B E ki
VAR DA SAM =R BRIE R, A CRCRENS DIHONE R i 2 7L
FR AL BN WarburgZ ™. CRCHFICAFsif S48 4k
i, Gt BRI N SR A, g
PSSR AL RIS . LR A2 B 1 S A0 405 1 R (2 3
CRCHITAF™. GongZP R Ik FH CRCAHAIICAFsE
Pile 2 2 B gm e, LENFHEMESE 2 1) i ok S A e,
LA FHCD36MIHIFITEA N« ARSMIEBC AF s/ AT
Jig Wi 4 C R CIRUS R T At g S {2 13EFC R C A IT 5.
CRC/MLIANBAHSPCI1 7 AEC AFsHI g AR, 1
W T LI AECXCLSHIRIAIE 2, [EdFCRCIIITFH:
T CAFsIE iR I i B e 4 # FFIA (carnitine
palmitoyl transferase IA, CPT1A)E 5 [ il B2 7 i Cidif LA
T 1 PR 8 T FEL 0 e P A A e S5 Sk 385 i 240 B A
ZJy PR EECRCAH L (1T BE RN AR A A 4751,
2.5 CAFsAHR & 25 B M & ot 25 B 307 3840 T 24 0T 4K
PURCRCIAYT FICI 2B 5 R, TR 24 1 A2 4 e S e
TOREE L RIE P 25 5L, CAFsil Ay 4n S (L a1
Y DA NTITE RIS EL ) e
2.5.1 CAF Sl i 4% 3 s T 40 iR A5t 25 1 CSCHE
PRI R CR Cia T 24 () 5 3 5 (. 8 4 e 87,
Wntf5 5 15 5 6 T 75 J A JF Jie J09 4 S 24 14 2 oK
B, CAFs/M I IWn e O L I CRCAH LK 5 CSCH
fiE, CSCsAHLTT B BIAHAT, RSB AWnts T2
CSCsP=A 5 L i 2451t H197E4E 7 96 1 I The /)N BRUMR
A STE IR R 25 H R RIS AH L = FE RIS, CAFsil
AR AMIMAHT97E 4 miR-141 135 41t N T PERN A
YRR B-IEM R FIB A%, MmiR- 14147 CRCAHIL )T
i, ML HECRCHI T AL 2EHT I,
252 CAF st F A0 a5 14 Y HCAFsHIZ E g
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JeEAH K IncRNA(CCALY# T 5 mRNAFEE 8 FIHuRAH A
YER BIRB-EME A FRIA, 53 (2 ECRCI By F 4
(oxaliplatin, L-OHP)R 2514 pf 21 44 T L-6 1) 2 %
KR, A HHERAC IL-6/IAK2ME 5 S FHIBECNI
PR AAT B F CRCILIT I 21, 22K ILCAFs
Al EEd EIHLo Vodl I S & -2(cy clooxy genase-2,
COX-2)FRIE AN/ 51 I ZE2(prostaglandin E2, PGE2) & %
K7 SEMT S 80 41 i % L-OHP AU P41 CAFs/)
WA A A miR-92a-3pif it L EEAIHIFBXW7HIMOAP1
RIBOEHEWnt/B-catenini® A2 M AR AR T, A BT
CRCHT i X} 5- 8 R IE (5-fluorouracil, 5-FU)YL-OHPHi
PEFO fH 37 B (irinotecan, CTP-11)72& E BRI & 2k
B, CPT-114 F A W A B 52 1 45 T W s 1) — 4R A
TLARYY, ARFRAEY T CAFSATAE MHGF @ c-MET
SRS, EFFCRCYIAFCPT- 1T 2514, CAFsi@it
B e AR L G BB SZ AR5 (leucine-rich repeat-
containing G-protein-coupled receptor 5, LGRS), B-EM &
A1 1% 25 (mammalian target of rapamycin, mTOR)
S5 SRREBE I DLDIAIHCT 164 i B & 5
HLg e, S E0S-FUMN 251 R0 s BRIE i A 738 55,
CAFRIE R A b miR-24-3pil i 14 8 #15 4H 56 7] Y5
#i2(caudal-related homeobox 2, Cdx2)/fT % (hephaestin,
HEPH)#IIIE T CRCYI AT F A [k pt 411 bt
EAE B T CAFSfiTA (/NI 4GE I METTL3/miR-181d-
Sphidni CRCH 5-FURBE A,

2.5.3 CAF% 3t B FA-F 093557 #&4%: CAFsHIFM A
IS T GF-BE 5 i B 2 E CRCA M 1%, AT
AN 7 PdE Y. C AF SIS AT i A A miR-93-5p
R 32 24 6 184 5 R B TR J S B R T FO X A 1R A 417
| CRCYA T2 ik H AT B, B 58 R MC AFs 434 (1)
miR-3 1| B T 45 EMCAFsH 1 | g, {2k T
CRCANPRIIGIE . RIBAEERE, HANEHE N T CRCHY
L PR TS B A

25 b, CAFsAld IS 2 Mg te T 3850 2 Ko7 #Ept.

2.6 CAFs5 4 A e e £ 50 LR CAFSIZIE
PERTIR B2, Wi 43754 CRCEH AL FrE
& T CAFsHSTAT3(pSTAT3) etk ik, oIk
pPSTAT3RIAH IS5 CRCAFFHR L fik L, thg 2
Fimd s LML Al T CRCH R [ CAFsHRIL
CD70HJCRCHIAEAF 5T 2, FAPZE — AT B M 711
JE A%, PAFRRIAMCRCEH AU %™, WntSast
CAFPCRCHF I T, CAFH I WntSalRZS 5/
FR/N R . WREFIMAE R . R A A
R BEMT. DUV R IIECRCEE Frvimentink
IETIIN A A A R TR A R 8 2, B vimentin
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A RERME UG AR, Zhu N8I CRCARAICAFs
FARIL FOINFsEEAT o 210 B, C-Zt RIS B3 il
71 B(C-type lectin domain family 3 member B, CLEC3B)#
X 5CRCIIMTEREA 9%, CLEC3BMla-SMA LRI
B AN RIECLEC3BH a-SMA N B ¥ B T 214
45 R, BWIEY, ADAMI2 5CRCEE AR,
ADAM 2R IAFH A A A7 #15925.3 mo, TTADAMI12/5;
FIEMCRCHEA PALEAIABCA17.1 mo™. 55t
CAFSHZ Y. ALK ERRZ A S0
77 17].
2.7 CAFsAZ 3t 45 A W J& S J& 3 %) B AF A % 97 19
¥ S CAFsIE T Ff# 1 H 7 C C 7 il A
2[Chemokine(C-C motif)ligand 2, CCL2]/3 W KAH 55 58
N, R HFCRCHPEIREE Hh 1) S e i7", Zhangss™
RILCRCH HICAFs A IL-8W 5| A% 4H i 77 A IL-642
HE I 20 B RS B 43 1--1(vascular cell adhesion molecule-1,
VCAM-1)TECRCH ik I Y i Pz A B RN B, [m] e {2
EmEAn MR AL, 5CAFsH RIFMH] E SRR 4RI )
fie. CRCHCAFRIAM B A AMMBE T 5IL-1%2
PRAHEAF FH, 1858 B-1L34/CCL8(E 5165, SEUNEM
KEMEA LT, 54h, CAFSHTAERMCXCLS @
TR AR LB -3 -8 (phosphoinositide 3-kinase, PI3K)/
AKTIE 51 SNSRI R PD-L1RIL, ff9
SRS UIEAITT 67N

PAC AF s HE S (732 H BT — SR ST 14
1. fEFourniols® N[\ —IHfF 7T, A2 % (paclitaxel,
PTC)MINY g # ZK (acriflavine, ACF)/E NCAF & gL
7T o AR, 8 FHPT XA A CF R I 5 90 K Jie
(lipid nanocapsules, LNC)illFf[ilEE] T LNC-ACFXfCAF
HIFIHIFILNC-PTXX CRCIHHMIH. CAFsfiTAE oML A
circSLCTA6 ] /E HCRCAN MU FE S ZE 15 31 1, Gu’s
N T35 e BE e ire SLCTAG I MIMA K1 4304, A
TANHICRCIIETE. W FCIUE P oS 2 W3k H B0y 145
LR AT A R, oS HE A 2 I FE T FE B 4] T
FMBERR P CAFIE IR ALK, H40H) T CAFLE
AN I ARIE R AR 28, RIICAFRIEMasSH S
B HE T REAE M2 B e 1 T v o e ),

SR, VP25 C AFEIOR JCFE Ly FRTR T T S ok
BN 35 GBI R E SR, RIS R AE A FICAF AR
e e {1 T AR P 041 Th B RT B MO R R W R T
TR AL,

3 &L
PRI E G e SRS 1) B B4 A8 73, CAFsXS F-CRCHY
VAR O AT, BB FIPLE] R 52 421
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Abstract

The human gut microbiota is a large and complex microbial
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community that is linked to human health and disease.
Intestinal homeostasis is dependent on the tight interplay
between the host and gut microbiota. Moreover, the
gut microbiota plays an important role in digestion and
metabolism. In recent years, the gut microbiota is still the
most studied topic, and numerous studies have shown that
the gut microbiota is closely related to colorectal cancer. In
this paper, we will review the relationship between the gut
microbiota and colorectal cancer pathogenesis, prevention,
and treatment, with an aim to provide some new ideas for
the research of colorectal cancer.
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Abstract

BACKGROUND

Chronic obstructive pulmonary disease (COPD) can cause
upper gastrointestinal bleeding. In this study we identified

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

the risk factors for upper gastrointestinal bleeding in patients
with COPD by logistic regression analysis and established
a logistic regression equation to predict the probability of
upper gastrointestinal bleeding in COPD patients.

Alm
To investigate the prevalence and risk factors of upper
gastrointestinal bleeding in patients with COPD.

METHODS

A total of 400 COPD patients treated at our hospital from
October 2016 to October 2021 were selected, of which
240 were used for modeling. The prevalence of upper
gastrointestinal bleeding in the modeling group was
counted, the clinical data of patients with and without
upper gastrointestinal bleeding were compared, and the
factors influencing the occurrence of upper gastrointestinal
bleeding were identified by logistic regression analysis.
The rest 160 cases were included in a validation group to
verify the performance of the logistic regression model
developed.

RESULTS

Among the 240 COPD patients in the modeling group, the
prevalence of upper gastrointestinal bleeding was 19.58%
(47/240). The proportions of patients with coronary heart
disease, severe infection, pulmonary encephalopathy, low
ALB, and Helicobacter pylori infection were significantly
higher in patients with upper gastrointestinal bleeding
than in those without (P < 0.05). Age = 60 years, COPD
grade IlII, disease duration = 4.3 years, gastritis, peptic
ulcer, coronary heart disease, severe infection, pulmonary
encephalopathy, and Helicobacter pylori infection were
identified to be independent risk factors for upper
gastrointestinal bleeding in COPD patients, while ALB
elevation was a protective factor (P < 0.05). The area under
the curve (AUC) of the logistic regression prediction
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model for predicting upper gastrointestinal bleeding in
COPD patients was 0.867 (95% confidence interval [CI]:
0.818-0.907), with a sensitivity of 85.11% and specificity
of 7513%. When the logistic regression prediction model
was applied to the validation group (160 COPD patients),
the Hosmer-Lemeshow ¥ value was 3.142 (P = 0.514) and
the AUC was 0.900 (95%Cl: 0.855-0.935), suggesting good
discriminant validity and calibration of the model.

CONCLUSION

The prevalence of upper gastrointestinal bleeding in
COPD patients is relatively high, and its occurrence is
related to many factors such as patient age, COPD severity
and course, gastritis, peptic ulcer, coronary heart disease,
severe infection, pulmonary encephalopathy, Helicobacter
pylori infection, and elevated ALB. The logistic regression
prediction model developed has good discriminant
validity and calibration for predicting the risk of upper
gastrointestinal bleeding in COPD patients.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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<70%, 50%<FEV1%<80%; [MIZ(FE E¥): FEVI/FVC<
70%, 30%<FEV1%<50%; IV EE): FEVI/FVC<
70%, FEV1%<30%, BXFEV1%<<50% H.{}4 18P i o
vy, YT 2 WHAGIE IR B A A 4 SR,
COPDINZL(EE). it . ™ EERAH B, K
FHSAFATI. b OO 2 WibrifE S B (o [0 1 55 XU
PRI AR ) DS, — B A AR IR B2 sl b
AN, PR I AR Y P (clinical pulmonary
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infection score, CPIS)" "/t 10-1243. it fiss: shiikif —
SIS TR T, >7.3 kPa(55 mmHg), £147 W& HE .
B, BRERINSCE. A0 A0, FR A X
NIEK L RO s EER A =13, HIELEH6 mol
b G R B HR B = 2 B =20, HOESHOR
—ELL b IFRESEFEKIL3 mL, SKHOTA-400%! 4
H B A BT A PR BA 5 2R 29T e 2 A BR DA 2w ykar il
PLT. ALB/KF. Zii-COPDRE Fiiifbis i & 2k %,
ETHAGTE e S RSB e 2 P, HE A (R
WX i, 228 EA A BT AE . =4t E R L
5t V0 SR A BEAT I R4S, 394 B ikt S,
e, FA e B I A A SO0 PR BRI AT I 2 A
SR, X T A W TR TG — A B, NN 5L
S BAR AL PR AISPSS 22.0%1F, T4k
PORHABIER IR, R 50, SRR Llu R, R
Riditha 5. & GORY AR & T7 2 5 1 H IR IEZS
o)A, AR E bR e ZE A, SR I SIAE A R G, T8
A LogisticH AT Z K Z EIH 4. RABSALLRT7.
Wald y*. A RER TP Logisticml AR, 7Y
A HEE K i Hosmer-Lemeshow %, P>0.054
I FE LA s 28 0 R R Y 2 i TAERFiE(receiver
operating characteristic, ROC) I Z&3EAT 50 1E, FRHL 25
N (area under the curve, AUC), LLAUC>0.7 5%
LA . P<0.05 M7 A it 2 L.

2 BR

2.1 COPD&# Lilitill h fo & A & FBIL1240%]
COPD&EE 1, K& FHALE 476, KAEFENR
19.58%(47/240), H A M. 1541, BAF2041, M {F84HI, HAHE
IR i 4451, B Bk A o HA I PR A1 T A IR 35 .
2.2 COPD& # il b o B B o7 FRIR T
A, RS . COPDYRIG ™ EALE R FE . 2
ETEE R THATERE . O TEE B PR
. ALBSIEH MEF LR, ZRARIFEXEP<
0.05). WL#1.

2.3 COPD&E # Lifikid ih fn % B Z 69 Logistic® )3 5
A LAEERZHCOPD R & 15 K A THAGIE H ML AE Ay R AR
BORKAE =0, R4E = 1), RRESTZERE G E L
IR 2R (e . COPDYRIE Mt ZA1ER K& Wik
T O TR R . ALBYENH
A (E 772 1322), M Logisticlnl 7 FE, 45 B IEIR,
Y. COPDWRTE KRFE. Z4athE 7. JHIER
GO PEEIRGY, JEPERG . ALBIREEINCOPDA
H _LIHAGTE B AR TSGR TR 3R (P<<0.05). ILER3.
2.4 Logistic®= 2 FUM AL A 340 LSRLL R = 184.31,
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& 1 COPDEBE LHEHEMBEREDN

RE HMEBE R = 47) MRS (7 =193) 2ilult P
43 0.516 0.642
B 27(57.45) 118(61.14)
8 20(42.55) 75(38.86)
FH(2) 4.043 0.044
<60% 15(31.91) 93(48.19)
>60% 32(68.09) 100(51.81)
COPDJRFE(T) 5.79+1.32 3.87+1.06 10.247 <0.001
COPD=&IRE 2.796 0.005
I 5(10.64) 61(31.61)
I 32(68.09) 112(58.03)
111 10(21.28) 20(10.36)
R
MBS 25(53.19) 51(26.42) 12.514 <0.001
EIERZ 14(29.79) 20(10.36) 11.728 0.001
S 19(40.43) 38(19.69) 8.974 0.003
FrERA 20(42.55) 30(15.54) 16.717 <0.001
AR 25(53.19) 59(30.57) 8.502 0.004
Bz 27(57.45) 114(59.07) 0.041 0.840
IRYASE 24(51.06) 105(54.40) 0.170 0.680
PRmsh 15(31.91) 82(42.49) 1.754 0.185
PLT(x 10%/L) 87.25+21.69 85.43 +20.89 0.532 0.596
ALB(g/L) 27.63+5.27 33.26 £6.07 5.843 <0.001
BRI 2.238 0.135
X070 31(65.96) 104(53.89)
. ABE| 16(34.04) 89(46.11)
NiizE 0.634 0.526
PR 28(59.57) 104(53.89)
SR E 15(31.91) 69(35.75)
RERME 4(8.51) 20(10.36)
[BEE 0.750 0.386
=l 31(65.96) 114(59.07)
i) 16(34.04) 79(40.93)
BEHDI 0.125 0.724
BE 11(23.40) 50(25.91)
ERE 36(76.60) 143(74.09)

COPD: I2I4BEZEIANE; PLT: MV WRITEL ALB: BES.

DF = 8, P<<0.001, $E~i Rl gy B it . Wald
7° = 11527, DF = 9, P<0.001, $& i8R A 2. KA
Hosmer-Lemeshow bl &0 AL IR, y° = 9.237, DF =
10, 2 =0.847, $/n A0 RO BT

2.5 Logistic® )2 M A2 2 COPD & 4 L/ {Lid i
BT ME R LogisticENARBA Gt M4, 15
FICOPDEH A H 1 2 26 (¥ FIUMIAE <P, Hi 4k Tt
fEAE S22 HIROCHTZE, AUCH0.867(95%CI: 0.818-
0.907), TR N85.11%, 45 57 H975.13%. W1,
2.6 Logistic® )2 Fm A4 364E g _FIRE ST [ Logistic
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(] 1 00 A 280 87 P T BRAIE 4 16071 COPD &, K
Hosmer-Lemeshow 1656 & ROC #H £ % JiE TS ) %
IR K e HERE, HirFHosmer-Lemeshow y° = 3.142(P =
0.514), ROCHIZEAUC }0.900(95%CI: 0.855-0.935), &/~
R BRI A HE FE R . L 2.

3 11E

COPD 2 Pl ] 5 SO R 3k 1 fils 55, F 78 o,
COPDAL T2 M I = R R s b, LA EUIR A ™ 5,
A 0 R AR, 105 T R, AR B A
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* 2 BEREWMENZE

8% TES%

K <60% =1, 2605 =2
COPDJ#I2 <IE =1, =IE =2
COPDJRIB [R=1, I4=211%=3
ZEEEN =08=1
EIERZ =08=1
I T=08=1
JrERRRA t=0H8=1
AR =08=1

ALB <NE =1, =2¥HE =2

COPD: I2MBEZRIEANASR; ALB: BEBS.

& 3 COPDEZE LiH{KELINZRENLogistic@I3H47

RE B SE. Wald y* OR 95%Cl P

GE] 2.786 0.452 37.982 16.210 12.874-21.363 <0.001
COPDJ&1E 2.954 0.444 44.279 19.192 14.333-27.695 <0.001
COPD¥x1E 2.836 0.439 41.742 17.052 15.941-30.122 <0.001
ZEEBH 2.951 0.415 50.566 19.126 14.236-34.852 <0.001
HBE RS 2.939 0.498 34.835 18.902 14.963-35.872 <0.001
TINGE 3.059 0.454 45.408 21.313 15.069-32.841 <0.001
J=1m ! 2.629 0.421 38.986 13.856 12.119-28.631 <0.001
P MERNSES 2.937 0.504 33.967 18.866 13.526-26.314 <0.001
ALB -0.935 0.201 21.618 0.393 0.274-0.563 <0.001

COPD: I2MBEZRIEANASR; ALB: BEBS.

Log(P) Logistic
100 |- - 100 -
80 _ 80 B
£ 60 _ £ 60 B
g ! oo}
40 - 40 -
20 ; 20
0|""'ﬂ...|...|...1...|...| 01"”'.|.|...|...|...|...|
0 20 40 60 80 100 0 20 40 60 80 100
100 — FEFE (%) 100 — FEFEE (%)
DOI: 10.11569/wcjd.v31.i4.143 Copyright ©The Author(s) 2023. DOI: 10.11569/wcjd.v31.i4.143 Copyright ©The Author(s) 2023.

B 1 Logistic@IFMMEEICOPDERE %k & B MAVFRNME. 2 Logistic@IFUAMEEUIGIIE.
COPD: 12 ZEMENTZE.
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IR, BT 5T o, COPDIRI 538 5 & il AkiE
LR 20 8%-22% . ARHF T 5 S TR IR, EA%41240
BICOPDEF i i AKIE H LR A % 919.58%, £ ik
HOEHFEERE P, #— S HCOPD & LA H
R, BT R A

AWFFIE 2 R, KR =602 /2 COPD
KA I AGE I AR fE RS R 2R b LR AR T
LHEEH AR AR CE, SRS MiE BRI
WS, HZ2 A OISR, S T IE
i AR, BAE T ER, midCOPDIE 5 &4 17
PR Y, SEREAR S R AE . BT N AR
159, HCOPDZ i —DRRAREE AR, Ik LiHiiE
H L 2 S EE B R 2 A T R4, #E— P inE
It BRAER, KX F 2 4ECOPD &3 M5 A5 N
s b AR i TS . ASET FT4E B, COPDYR S Mg
TR NCOPDE# Ak Hh ifi e A= BBk ST S PR 2R
XJE I ACOPD bk ™ 8, e R AT B R
P L, T R AR, o R B R A 1 F
B, AT N A0 TE ik A 26 AWF R R, & 5F
ZEHMEE R HERENCOPDEHE KA FiHIiEH
I M2 B R, FLRRIAE T2 4aPE B R THATE T
Prth)os B G r BG N, T B R 2 2 S 3 B R
Pt LR RO, B 2SN AT R AR KUK H
BRI, SE R R A T RE 2 FHIRCOPD R Lyl
A R IR A AR A 084, et e E R, il
PERRH /2 COPDE Akl H 1f 2 2F ST £ 5 [
7, FLR RTE T 760008 7 K R BT = DT ARG YT, 230
B i = A s ZURIB R, S 51k i A Y
PG n] SR M N EE R ARG, 3B
BN R A AR, T S B A DR A, 51
ML BEREL T P O T SR AT MURE . i Ak
M5 — R FNFERIE. BT R REY, M Th e &L
FHFRREA T ik e AR R A T AT R 2, R B
NALBH PR, A0TSR R, ALBNCOPDE# I
THAGTE I RS R 2R, 3 RN A LB HE At 1. 1)
REZRAL N, TN EE B RE M54, B0 H i AR XU

IbAh, AHE TR AR F Hosmer-Lemeshowd U &8
FER I Logistic [A] V- TS FICOPD 83 Lyl ki H
ML E, Eon A BERELF, MLogP) = 3.248F,
TR 985.11%, i N75.13%. ¥4 ik Logistic
[ P PN R 7 P 36 4L 1605 COPD B v, 3 it
Hosmer-Lemeshow y*FIROC #H£R4641E 7] 41, FLHUMAUC
240.900, HEINBLAL E )8 FE RO HE FERCT, IR AR
WGP COPDE#H KA L IHALIE i il 225 s, X
T I AGTE R A B — e 4R S,
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4 EiL

£3 BV, COPDIEFE L ALl I i & A2 52 j 41
i COPDJR T A FE <5 22 Uy 1 X 352, i i T
Logistic[a A PR M COPD G L3 AL Hi i &
A AR ELAT 5 1) RABUSEANRS S0, T PR T 3
WIEH MRS KA.

NERR

IRE=E

R YHARIE H o A2 1S M BH ZE M %7 (chronic obstructive
pulmonary disease, COPD);" 5. Jf- K2 —, & FFCOPD
BFAEBRILR T AL fE R 2 2 —. COPDIFR
EVEACE R AR BRI BON B 2%, AT TS, &
PR = I R

5P

AW FUE R COPD R LT A i A 4 2 e L5
MR 2, B ENIGRE G COPDE R FiH A M4 fit
5%,

e g=l
PRITCOPD I LI AIE H 1 A 3 S HLRE MR 3R

SER T
BEALIZEH2016-10/2021-103KEE40041COPD 7, Hri240
BIVE NI, Goit @B B3 Ly i e I AR %,
PR A SR KA EIEALTE H i 8 I PR TR, i
M LogisticlRl AT J5FE A L yE A0 TE H ifl R A R 52
Wi A 2R FBSREER 5. Wald s &R S EA
Logistic[H H#= Y, #8 1AHE S K FH Hosmer-Lemeshow
7KK, P>0.05 NAHE BT S0 %0% R 2k T
{EHRFIE (receiver operating characteristic, ROC) i 2&33:4 756
iIE, REX M2k T HifH(area under the curve, AUC), LIAUC
> 0.7 SRR P<0.05 N2 AT it 2= L.

foudii 7

B 2400ICOPD & & FIHALIE i & A= 35N
19.58%(47/240); F#=60% . COPDIRIEINL . ife
=434, PESEEEE %, HHETE. SO0, ™
HEY, Bl . ALB/KFHMCOPDEH ik
T H I A= ST fE RS R 3 (P<<0.05); Logistic =] H it
BRI TMCOPD R L4k is i f i 28 R 1 # (area
under the curve, AUC)40.867(95%CI: 0.818-0.907), Tl
JEKE N85 11%, 4557 N75.13%; FLogisticlnl I3 T
TR T 36F2H 160 COPD 3% 1, Hosmer-Lemeshow
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77 =3.142(P = 0.514), AUCH0.900(95%CI: 0.855-0.935).

Edlp

TEWY . COPDWRTG MRS 24tk 4. MBI
O PEEIRGY, PERGE . ALBIKREEINCOPD
& I ik A T SE R R 2R JE I 5T Logistic
[ A AR TR X T COPD R Ak H i o A KU
B R 0 5 50 B AN R

REF =

I AT Logisticll A FHIA AL FMCOPD & ¥ _E i
ACTE HE i 5 A DU AN AT S B A2 AT 2K, TR =
AR R RS . COPDRTE ™ B AWK &JF
ZHER R HACER . 0 BRI, i
i ALBIKFERIICOPDEH % 5 KA R ibiE
i, AHE BB, K VRS, [EASHE) T AR AR AT L.
Logistic/l AR ) S r g Tl b Ao ifi itk
A ERRR SRR,

5 ZEXH
T AT R B R R 5 80 K% B
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Abstract
BACKGROUND
Malnutrition is an independent risk factor for poor

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

prognosis of cerebralvascular accident (CVA) patients, but
it is difficult to ensure timely digestion and absorption of
nutrients by simple enteral nutrition support, while enteral
nutrition support with probiotics is an effective means to
improve gastrointestinal function and nutrient absorption,
which can be used for patients with dysphagia after
stroke.

AlM

To evaluate the efficacy of enteral nutrition support
containing probiotics in patients with swallowing disorders
after CVA (stroke).

METHODS

A total of 106 patients with dysphagia after stroke treated
at our hospital from September 2017 to October 2020
were selected and divided into either an observation
group (n = 53) or a control group (1 = 53) by the random
number table method. The control group received routine
enteral nutrition support, and the observation group
received enteral nutrition support with probiotics. Both
groups were treated for 2 wk. Nutritional parameters
[hemoglobin (Hb), albumin (ALB), and total protein
(TP)], immune function indexes [total lymphocyte count
(TLC) in peripheral blood and serum immunoglobulin
(Ig)M, IgG, and IgA], National Institute of Health stroke
scale (NIHSS) score, acute physiology and chronic health
evaluation [I (APACHE II) score, and intestinal barrier
function indexes [diamine oxidase (DAO) and D-lactic
acid (D-LA)] before treatment and at 1 wk and 2 wk after
treatment were compared between the two groups. The
occurrence of gastrointestinal complications, hospital stay,
and hospital expenses were recorded.

RESULTS
The levels of peripheral blood TLC and serum IgM, IgG,
IgA, Hb, ALB, and TP in the observation group were

2023-02-28 | Volume 31 | Issue 4 |
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significantly higher than those in the control group after 1
and 2 wk of treatment (P < 0.05). NIHSS score, APACHEII
score, and serum DAO and D-LA levels in the observation
group were significantly lower than those in the control
group after 1 and 2 wk of treatment (P < 0.05). The length of
hospital stay in the observation group was shorter than that
in the control group, and the incidence of gastrointestinal
complications and hospitalization expenses were lower than
those in the control group (P < 0.05).

CONCLUSION

The application of enteral nutrition support with probiotics
in patients with dysphagia after stroke can effectively
reduce the occurrence of gastrointestinal complications
and improve the nutritional status and immune function of
patients, promote the recovery of intestinal barrier function,
shorten the rehabilitation process, and has low medical
costs.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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support; Probiotics; Rehabilitation process, Gastrointestinal
complications
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TP
=

B IR B2 % P (cerebralvascular accident, CVA) %
FHIE R AR e B &, A2 Ll N B AR
VMRAEZ I M R BT ALK, mA R A H NS
I XA E R i ok, 4258 I RBOK a9 A
FB, TR TS )5 AR AT B

V=14

HITCVAE AR B XS B AR N TR LT
2L,

TiE

HE2017-09/2020-103% 1% s 2 7P & 78 [ 53 & &
1064, VAREAULE F £ k0 AWK = 53). *F

ﬂﬁéﬂ(n = 53). AR RIE HLG N T I LA, WL
RIS A AT N BRI, 378972 wk A
LB A BT wk 2 wke B R A% [ i
Ré](hemoglobln Hb). élkél(albumm, ALB).
& @ (total protein, TP)]. & 2 #4547 [4H A
,wﬁiai‘]’%i(total lymphocyte count, TLC)5 s
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=>4
=z
J=m

HEERNE TSRS BNER

R R E GM(immunoglobulin M, 1gM). %.J&
#H &G G(immunoglobulin G, IgG). #£IEHREZEG
A(immunoglobulin A, IgA)]. £ B E % LA [Riv 2
2 &8R4 % & (national institutes of health neurological
deficit scale, NIHSS). 24 22 52 % 1% M4 BOR JUF
4 %211 (acute physmlogy and chronic health scoring
system 1I, APACHEIL )##%-. Ml Friz o) fed54x[—
e ZALE(diamine oxidase, DAO) D-$LE&(D-lactic
acid, D-LA)K-F, et B i sF 2R R A . &
AL ’fiFm’)ﬁf)ﬂ.

ZR
Xjﬂﬂéﬂ/ J71 wk. 2 wk/igsMEARTLCS s FIgM.
IgG. IgA. Hb. ALB. TPK-F3 3 T EaAP<
0.05); MLE 205571 wk. 2 wk/GNIHSS. APACHEII
5 B A EDAO. DLAykJri%&ﬂT £8(P<<0.05);
MLELAAEFL BT 8] 42 T AT R4, B Wil it R ae X A R %
AL B AR T 2T PR ZE(P<<0.05).

F=57%
Ami@%mpuiﬁﬁmfm+*
%*‘Tﬁ&&)%%kﬁﬁﬁﬁé.&%%%%ﬁ
/H:,u & RE N ﬁz\.%z\,}?ﬂ‘?% ARk E, HARE A

%z,ﬂ[%ﬁﬁ;"}ﬂiﬂﬁwﬁ Fle RS 5 pA.

B R &

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

TP AP B ACRRER, N BRI B4R A
HAE

ZDRE: AR TER. k. BEFRIRFRL
A AR N B Ik XA IR P e A AR BT e gy
K, GRENSZAETMATHIIFLA THETES
AR P AR, AE ST R AL

STRRR: JOB0E, BB, P RDEBINESES TSREREmA
BT R, BRENBIIRTE 2023; 31(4): 150-156
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03I

7 A e RS DA 0 2 o J 7 ILRE IR B J JBEAE, A R il
30%LL E, 2 PN R A A A AR i e, SEBE ST
B AIPEL, EERIUOVHE R, HEL T, A
HESE, W5 SR ETRAR . AMBE AL I RAE, ™ E
RN E TS B TR, B IR R A rh R
JEAS RS fa R BRI R, T 8 IR SR B A R 1
AP B AR B, T WS G R A ROIR DL, B R
PUARE FRIRAS S S BE D RE, o/ BBE S I AORE R A, 41
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BT o5 S, (Bl P8 IR SRS T i 4
JE AR A B AG 6 BE IO T, B0 IiE f N,
A CLGRAIE B IR 5T 10 S AR ™, AT 228 00, &
AL T N E TR SCRR D B B ThRE, 1R EE TR
MRS T B, T T2 e JE A R RS L T
U, ACHIE TR 24 A i AR WA R 0 R T LA s A T i A
B SCRE, ROR I, DR S IE.

1 RRSE

1.1 A4 EHL2017-09/2020-10F B i A s 7 W 5 A
B 106BIVE AT TR R, DINDRAE: (12K CTEMRI
SRR AT AT UE S i S i SRR B, HA AT
QEHEKIRE: =39, Q) driifbtae, HEH eI
J& B2 B A U A (R 1 HERRARIE: (D)FEE 2
FRDIRERI AL &, Q&R0 B HEEEESRE
DIRERG#; QBRI Y5 i ¥ (4)id
B, BN RIS BOCE (5)P e el A A
e . DABENIE 7 3RE 0 A @ = 53). AR @
= 53). PREHAFES . PRSI, (R ETaE A SRR R A
ThRe > R GRS AT L (P> 0.05). WK1

1.2 7k WA T UL, BEFRME. buUskje. 4t
FEAK AR 0L S BRCT- 7 S5 A G Y7, TR A b, TR
YREUE F N8 7535, &R mEENIG N E TR
(Fresenius KabiDeutschland GmbH, [EZ#5-120090096),
WRFR T A IH2125 KIi(kg-d), HIEAFIE N HARER)1/4, 2
JEBEH CAUAIZ B 2 4 5, W N E 3R SR DAE &
FHIKE FRAN SRR A L B0 ISR IS 2 A R i A
B TRSCRE, f AL T CPUBOAT B FUAF 8 =BG 1 Fr, NS
KA B R A ], EZ#E7-S19980004), 3F7/1K%, 1
R, B i AR B TS WA 25k I, 2k NN B TR
R BEGREN. BEIT2 wk.

1.3 M AR Gt A RITRT. ¥EIT 1 wk.
2 wkjE B 7RS4 & [ (hemoglobin, Hb). &
H(albumin, ALB). &% H(total protein, TP)]. &
DIReFRPR[AMA ML T4 (total lymphocyte count,
TLO) S ML A BR S AM(immunoglobulin M, IgM).
H I ERE FG(immunoglobulin G, IgG). HEERE A
A(immunoglobulin A, IgA)]. JEH [E 7 TAERTHZINRE
B4 5 K (national institutes of health neurological deficit
scale, NIHSS). 2 A3 52 K AS M R LR 70 R4
II (acute physiology and chronic health scoring system 1I,
APACHEIL)VF7r« it i P Th B Fi b [ — e S AL
(diamine oxidase, DAO). D-FLEZ(D-lactic acid, D-LA)]7K
., gt B i I RE R AR O AERT R] L AT R 2
H.
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YEITHT Y971 wke 2 wkSJHELS mL bk, K
F 4 8 3 AL 2 A(H 37.7600-020 7)) K6 i Hb
ALB. TP/KF, 25 hplas B, UV BRI
DA B 243 G BV (Sigma A B IDAO. D-LAZK
S, DAVPAY i 0 P s b Dy e DA 2R i A (3
BD/Z A #2454 E L TLC, KHIMODULAR DPPY
4 B BN A BT A R L G e 3R B 1 a7 I v
IgM. 1gG. IgA/KF, DAV S DIRe.

BITHTS 16971 wke 2 wkJi ANTHS SPEM#£
ThReHAR AR B, A (E B, 0 4 Th Al mas b = U
APACHE [T VPR 5 FEE, (el e, gt e g,

Bt A3 SPSS 19.050 7, THE TR H (mean+SD)
TR+ hrEZE, A5, 2 20 A L BCR P B A &
T2, TR (%) RR, R, SR AR AR
5, P<0.05FKR~ZEFH G5 L

2 B8

2.1 BARAH A LR, IYLIAYT T MIEHD. ALB. TP
ACPARLL, ZE R TG 5 5 X MEEHIRIT1 wky 2 wkiis
IR I B e bR KT T R L(P<<0.05); 4H A LA,
MEIETT1 wky XSTHEZHIATT T wky 2 wkim IR L5 %
FRAR AP I AR IR TT T PR (P <0.05), MEEHIGIT2
wkJG IR IS S48 bR K S AR T RTARLL, 2R T650
ARG WS TRPRAL . AN IRIN A ZH0E] AN TR
I AE) A2 BAE AR L, 22 R Siih 2% L @P<0.05). WK
1.

2.2 Rk Fhredsir AL, WAHIRITHTAMNAMTLCY
MiH1gM. 1gG. IgA/KFAREL, ZF LG0T 0, WEE
HIR9T1 wky 2 wkfE BB EFRARKPEA S TX R P <
0.05); ZHP g, MEZAIARIT1 wk XTHRAIEITT wk.
2 wkfii FIR EARBRACT IR LIG I R (P <<0.05),
MEHIGIT2 wkla FIR S TRV 5 AHIGIT RTAHLL,
EF G R WA SRR A FEE AL 2H
6] - ANV s ()28 EAE AR LE, ZRE RiF ¥R L EP<
0.05). W.FE2.

2.3 NIHSS. APACHEII ##4% 4LIabbEs, PidLiayran
NIHSS. APACHEII V4L, 2 R TE4ui 245 X, WEg
HIGIT1 wky 2 wkfa FIRPE BT X REZH(P<<0.05);
N LR, WZHIEIT1 wke 2 wkiE BRI A
JTHTFER@P<<0.05); MZH S Fabrdinl. ASFEEF A . 41
6] - ANV B 5 ()28 ELAE AR LE, ZRE R #R L EP<
0.05). W.3&2.

2.4 Bpif BFE ) Ae 3 AR ALIAILRER, WALVA T RO IS
DAO. D-LAKFHLL, ZREG = XL, WA
J71 wke 2 wkfa B MG EAR KPR T X B (P<
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® 1 AAEIRKRERINLE

WHIE, . WERDPEERERESTSH

SEBPAE TSNS BNE

—
\
B/
Y
7
p;

=bll NRE24R(n = 53) X8REA( = 53) ZItly? P
HBIEE/L) 32/21 35/18 0.365 0.546
FH(2) 47-78(61.98 + 7.76) 45-81(63.05 + 9.02) 0.655 0.514
NREEE (kg/m?) 18-26(22.14 + 2.06) 18-28(23.07 £2.71) 1.989 0.049
ZRCRZEAY 0.716 0.397
AN 18(33.96) 14(26.42)
) 2R 35(66.04) 39(73.58)
BIRIDBED R 0.098 0.922
3% 15(28.30) 14(26.42)
4% 30(56.60) 33(62.26)
5% 8(15.09) 6(11.32)

R 2 FEASZESRNIHSS. APACHE [IiEA & (mean + SD, 43

NIHSSI¥4> APACHE 134>
= BFEl | BEIwS | BE2wks | AREl | BFIws  8r2ws
WE2LE 19.24+3.47 12.07+236° 10.48+2.09"° 1592+347  11.43+2.26 9.49+1.83
WA 18.36£3.95 1424+318 12.36+252° 14.86+4.25 13.07+2.95 11.74+2.28°
A5 F =12.837; P = 0.000 F =12.963; P = 0.000
AEIRIE F=10.912; P = 0.000 F = 14.835; P = 0.000

HE/AEIVRE

F=10.891; P = 0.000

F=12.074; P = 0.000

SARYEBTAIMBEL, °P<0.001. NIHSS: EEEHII PARPARIEETIRETR; APACHEIL:

RIEEBEZ RISERRRRITORS .

& 3 MASHBRBERFEINREERE R (mean + SD)

DAO(U/mL) D-LA(umol/L)
== BFEl | BEIwS | BE2wks | ATEl | BFIws  ar2ws
WE=H 5.02 +0.64 3.59 +0.48° 2.97 +0.39° 0.32+0.14 0.16 +0.05° 0.13+0.04°
WA 4.89+0.72 428+0.60°  3.72+0.54° 0.29+0.12 0.23+0.08" 0.19+0.06°
A5 F =17.625; P = 0.000 F =15.601; P = 0.000
AEIRIE F=15.143; P = 0.000 F =13.274; P = 0.000

HE/AEINRE

F=18.027; P = 0.000

F=16.301; P =0.000

SAREETEIAEL, %P <0.001. DAO:

0.05); ZH AN LA, IRAHIATT 1 wke 2wk B il Fadr K
PRI IRTT T B P<<0.05); PHLHAFRFRALIAl. A
[N [A] g5y ZELIA)- AN ] R (A1 AC AR F AR L, Z 3B St
2R U (P<0.05). W73,

2.5 B i oF R e WS B Wi I RORE R AR ZR 00 R

—RREIVES; D-LA: D-3F.

EEFRAR . i

R A A BRI37%-78% M N 26 b s A R RS T 5|
. HEERERAL. BOKSI K
6E, R EFRARKAEREIRA8% LA, M HE N E 3

UL I, R R A A RE IR BRSO RE

IEIPWAPS: 3

fibi 2 B RO T RE R B, B AN I e
BT ISR T, SN B AR IEE T, SR
R BAL LA E IR R TRk
FEREENPL B, dERF I ERCESTE, TR B R
B Dy B v J0 4 i A WA B S8 A R SRR R
K. AEYNAT R T “DUREIR R KR ARER

HALP<0.05). W34
2.6 AEFR BT IA] . AEFE 7 A WS AF B s Tl 4t FR 2H 7,
B¢ 3 O R ZHAR (P<<0.05). ILEES.

3 e
T MR iS4 R 26 v BB

WIRAE, B G IRA
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® 4 MESHEFAERLERRLERN(%)

B3| ITESE =K BB TR EEm BARER
WE=H 53 4(7.55) 1(1.89) 3(5.66) 0(0.00) 8(15.09)°
WA 53 6(11.32) 2(3.77) 6(11.32) 4(7.55) 18(33.96)
Ve 5.096
P 0.024

SWIRAMBEL, *P<0.05.

+® 5 PRLAMERREE. EEEEEBLER(Imean + SD)

=Ll Bl EBzFE](d) EpERA (BT

pEte] 53 15.48 + 2.42° 1.19+0.29°
WigH 53 18.04 +3.93 1.62+0.35

t 4.038 6.887

P <0.001 <0.001

SWIRAML, °2<0.001.

A o= = C -
O i O s 80 o
200
60 -
150
- T anl
3100 3 40
5 z
50 20
0 e N N 00— 7N 7N 0 = N N
IEIT A BT BT BT 1B 1R TBITHI BT BT
1 wk/5 2 wki5 1 wki5 2 wkf5 1 wk/5 2 wki5

DOI: 10.11569/wcjd.v31.i4.150 Copyright ©The Author(s) 2023.

1 FMASHEREFRSHELLR. A: 4G BIEHICHELES B: AT RTSALBKCPHELES; C: IARIGT T RIS TP/ICHELES. Hb: 28
B ALB: (& H; TP: B&EH.

A = s B =
3 = wyms 2.0 =
2 2
-
[=)]
g1 ﬁ g
0 0 |
IEITRT VAT BT WRITHT IRIT 1BIT
1wkfG  2wk/G 1 wki5 2 wk/5
c - W D 5 = W
20 = *EA = XA
15 4
o o3
510 3
1
0 = : : o —E -
BITHT BT BT IBITHI BT 16T
1 wk/5 2 wki5 1 wk/5 2 wki5

DOI: 10.11569/wcjd.v31.i4.150 Copyright ©The Author(s) 2023.

2 WAZNBESRGRREINEEIEIRLR. A: LA TRIFETLCACEEES, B: IZLIGTT RIGIgMACEERES, C: PRZIETTRIfG1eGAC RS, D
PAIETT AT RIgAZKCEEEAR. TLC: SNEILEARE L 1gM: GZEEREAM; 19G: GEFKEHG; IgA: FEIKEHA.
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&, B AV PUSGE MU S R EDIRAS, ITERIE
Wz B TIRIR. 2R RS 2 PR, & ik
DB 7% S 4 T MO i L IR S BB S IR K
TER A, BRACHIFRAE R AR, FRMIESE T & s A W
B TR SCRFIA R0 Sz k. B2 T, ARBFFUR A
an A N B IR SRR YT I A P S R RS, 45 R EOR,
PIZHIAIT1 wk)E LiEHD. ALB. TP/AKEIUE TV497 /I,
1BIT2 wkIEZ TR T, BAEAIRYT1 wke 2 wks LK
Hb. ALB. TP/K V¥ TXHIRL4LP<0.05), FER& it
BRI N TR SCRFIR YT I AR v J5 AR B A, T ) 2 iAot
BEEFOREEAL. 7R, "TRER T A 5
WA Bl SR LA AR 28 8L, RE SV FEIE N, 25 F1 )54 i
hnig, EFRREEMN, BEETRIT IR, B E IR
AL a . SRS R SUAF B =TS B A1 — il R
RS R ARSI, A& BT A B A, For AR
RERRA 0 AT S E b R A A, AR SRR NAR, (R dE
[ sl S i 2 LS L, (st B T A e
REVKSE, (64375 IR A 342 TF, dEmintha B &
RO RERY, 55 7 IR SCRFIRCA L, AT Ik E i R 1 4
YEH, iz sl o8 8 R, tehh, fxzerh 8
T ECFAPIRES, A R-RE LRI R, HUEB TR
EIRMIR =, 18 U v A AR e G2 D REAIG
T, FMAEA B>, s R AT R R T RO A B R A
REJJ NI, TLCEEFRAR, LA AR S - Bibk 4 i
FEAE I R BRER 1 ) XU EURE R 2%, H A Sy i il
T R PR B R e SR FH . TR, AR 7S B I 52 TLC
RS PERE KT T i R S DiRe, KIMWEEAH
1HIT1 wke 2 wkjgMEIMTLC S MiEIgM. 1gG. IgA/K
PR T RRAL(P<<0.05), $rn i 2 AR B N8 9 SCRF
TR I AR S RS, AT RO LR S D Re.
AR ML AT wk. 2 wk/EILTEDAO.

D-LA/KFIME T 4R L(P<0.05), #n5& W
B IR SCRRRYT A T 5 AR ARG, ] RS BRI
DAO. D-LAK>, (et R Btk 2, RS R 5
V. R TSSO B AL B =00 W A iR B
b AmiE A ww, KRS, ATHETBonE w4, A
1E o B B I S5 1, R TE BB T, S E W
T8 BB BERE, Rk b bR R A, PR R
P, ERILBGET, SR A W B ISR — e AR
TRV AR, (kAR R R T RE R . R4
¥AI71 wke 2 wkJENIHSS. APACHE II {43 ¥ F-X} i
A, HAEBTE AR T B, (B 2 AR5 R4l p<
0.05), o753t IA & & A2 1R i N 8 77 SCRRIBT T N 26 b 5
WAREAS, WA AR AR R T, AR, D RTT
PR MOk, S AR N E IR SR R BIVERN, IR
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7 IR B W i T RORE, (R R, XA B AT
S AHEFEH WAL B T8 I RO A AR T R AL,
Fo 5 o A VR P A R SRR A i A P A A PR A R R
T PR ARG, (EATREARRUD, HRITK
WIBEVIE T, B ImAR L ol 2 PERRE, fRiE—2
HIESE.

4 Eie

ZR LTI, & 2l TR S IR SRR T I AR R A A
15, AT RGE B E RIS IR RE K B )
RE, MRS KR, Db 8 WIE I RO R, 7 AU,
Hogz s, (AR IRPRHE 5 M.

T T 9B 3o U JUEAR BRI, R
30% b4 L, % BRI A RS ), A RO
BRI, BRI 0%, . 7
A, 5B EFA R ISR AL IR R, PR
O R, T2 75 LR A R 7 R 0
SEAITAEE. 2 W 0 TR R s e,
BEEGE TR AT B, T T B 7
RHEE.

Zal

KA 2E T A R SCRFAE i A 7 i A MR e 0
FIRIBIE FUARAE A XD, AHE A4 RA B T2 A 8 5*
SCRRAYT PSR K.

e gl
V] HY 5 2 2 TR i P9 R SRR IR 2 v 5 A M R RS R T T
R RA B 2 A, izl N K B SCREET SR AL B LA,

Eal

DAAR 5 i 4 r 5 R 0 £ 106451, LABEATL 73 AW 4%
Hn =53). MHELH @ = 53). X R REUE M7 N & 7557
FF, SRS, s A2 Wl B R SCRE, Y0RYT2 wk.
BRAIRITHT WBIT R E RS RIEDIReTEhR. W
IR WiE bR T Retads, JEGuit B i H AoE K A
TG AEBEE] . ERE ok FH. BR85S
FEXHI AR o 5 MR B A YR T IR 2 2 A

Jig 2 o A A RS R 2 AR R N E R SCRRIG YT IR

BIRIRE REIIRE M mIE BRI eSS LASGE, HAE
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FIR TR I B, B IiE A BN 1 R A R, Stroke Scale: An Alternative Primary Outcome Measure for Trials
of Acute Treatment for Ischemic Stroke. Stroke 2020; 51: 282-290

[PMID: 31795895 DOI: 10.1161/STROKEAHA.119.026791]

Boyle W. Inter-Rater Reliability and Impact of Disagreements on

XapiEie 11 Simkins M, Igbal A, Gronemeyer A, Konzen L, White ], Koenig
/a»\ B E |j‘] % 5‘%3’2 T%ﬂﬁliﬁ 575( Eﬁ 3087 ?% ’Ij(jf . % M, Palmer C, Kerby P, Buckman S, Despotovic V, Hoehner C,
%
He

BEDNRE I iE e B D Re a7 I A o JE A WA R, (e b
TR, TR, e,

Acute Physiology and Chronic Health Evaluation IV Mortality
Predictions. Crit Care Explor 2019; 1: 0059 [PMID: 32166239 DOL
10.1097/CCE.0000000000000059]

i 12 Marin S, Serra-Prat M, Ortega O, Clavé P. Cost of oropharyngeal
REF = dysphagia after stroke: protocol for a systematic review.
fﬂjgﬁﬁﬁﬁéjiif&d\, B AT K IANE T ?Hi, TE BM] Open 2018; 8: 022775 [PMID: 30552255 DOI: 10.1136/

L . . e . bmjopen-2018-022775]
RZ b ZHREBRE, (EE— DRSS BN E 13 Park]S, Lee G, Jung Y]J. Effects of game-based chin tuck
Fo S TN 2R S TR SRS VAT T R R 2 against resistance exercise vs head-lift exercise in patients with
dysphagia after stroke: An assessor-blind, randomized controlled
trial. | Rehabil Med 2019; 51: 749-754 [PMID: 31515567 DOI:

5 ZEE 10.2340/16501977-2603)]

1 Souza]T, Ribeiro PW, de Paiva SAR, Tanni SE, Minicucci MF, 14 /8, F4Ew, RARIE. A ) RATE 77 I o 45 BB I 33 77 4t
Zornoff LAM, Polegato BF, Bazan SGZ, Modolo GP, Bazan #MetayAf. T EF 5 R A & 2019; 41: 227-233 [DOL:
R, Azevedo PS. Dysphagia and tube feeding after stroke are 103760/ cmajissn.0254-1424.2019.03.017]
associated with poorer functional and mortality outcomes. 15 Eltringham SA, Kilner K, Gee M, Sage K, Bray BD, Pownall 5,
Clin Nutr 2020; 39: 2786-2792 [PMID: 31866129 DOI: 10.1016/ Smith CJ. Impact of Dysphagia Assessment and Management
j.clnu2019.11.042] on Risk of Stroke-Associated Pneumonia: A Systematic

2 Simonelli M, RqupOlO G, Tosa M, Morone G, Fusco A, Grasso Review. Cerebrovasc Dis 2018; 46: 99-107 [PMID: 30199856 DOL:
MG, Gallo A, Paolucci S. A stimulus for eating. The use of 10.1159/000492730] . .
neuromuscular transcutaneous electrical stimulation in patients 16 FLiz, Eiﬂ)} > l’% i, s 5}4\‘, AT, B B A R NE
affected by severe dysphagia after subacute stroke: A pilot TN WERATR. T E A E S 2018; 38: 145-148 [DOL: 10.3969/
randomized controlled trial. NeuroRehabilitation 2019; 44: 103-110 jissn-1002-1949.2018.02.011] ‘

3 Juan W, Zhen H, Yan-Ying F, Hui-Xian Y, Tao Z, Pei-Fen G, Jian- WENR LI G RILE T A T Sl E R R R ERA R EA 077
Tian H. A Comparative Study of Two Tube Feeding Methods in ARLER. A B S A & 2019; 38: 274277 [DOL: 103760/ cma.
Patients with Dysphagia After Stroke: A Randomized Controlled jissn.0254- 9026'2019'03'012] .

Trial. ] Stroke Cerebrovasc Dis 2020; 29: 104602 [PMID: 31924485 18 & %, JE TR AR T i 45 AR A 4his 7T I 2R o R

DOI: 10.1016/jjstrokecerebrovasdis.2019.104602] FEa3 97 ZLER. o B 4H & 2020; 40: 586-590 [DOIL: 10.13703/j.0255-
4 RVRELAME, R, BRI, R 2 AR & TR 295020190609-10001] : .

B AP AR B A0 A 5 bk, W E R e & 2020; 40 19 ‘l#‘é] fa, é?i«%, %éﬁ:ﬂﬁ, FAAMK, IRLIHE, 'E‘{,‘%@ ﬁ‘ﬁﬂij‘c—’% 7

42864288 [DOI: 10.3969/}issn.1005-9202.2020.20.009] WIRB RN IR P BRI & A RARARE T B47 B Ao
5 RIER. T A SRS D AT A KA K @ ERAE RN, FRMLEE S RIAS 200042 1101112

AR AR5 1 S 2019 39 70T [DOL 103760/ cma s (51424200 12014] |

[DOL 10.3969/j.issn.1005-9202.2019.18.032] 0 BRI, RS, FAL, B S EEDMNERT T TR
6 TR, i, L, R, A, 7ot AR AR ot R 8 B TR A SRR 500 ), AR S 2019; 25:

57 864 R A T 2R 97 20LAL. 52 R E 2 2% & 2019, S72577[DOL 103969/jissn1006- 625320905011~ =

- 21 BAA, ke, F3E, 3rdh. SA BTG ZFHALERE RN

35:3053-3056 [DOL: 10.3969//j.iss1n.1006-5725.2019.19.016] FAR LI (6 R ER B [ R IR 2 2 £ 2018, 39: 130-133
7 A%, FRE RSE, KBE L FMBAERRS S ' O - G SR

T B b o W B B 9 8 . [DOL 100/} oon 675820800 - e

G [ 4 4 A B A 2019; 26: 329-333 [DOL: 103060, 2 R ARG LSRR, SHEL. TR BMRAAL SR b5
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Abstract

BACKGROUND

Refractory gastroesophageal reflux disease (RGERD) is
difficult to treat and recurrent. For such patients, anti-reflux
mucosal resection (ARMS) is the main clinical treatment,
but its advantages and disadvantages remain unclear.

AlM

To investigate the efficacy of endoscopic ARMS in the
treatment of RGERD and its impact on perioperative
indicators.

METHODS

A total of 102 patients with RGERD were selected
from January 2019 to December 2021 and divided into
either a control group or an observation group using
the random number table method, with 51 cases in
each group. The control group underwent laparoscopic
Nissen fundoplication, and the observation group
underwent ARMS treatment. The operation conditions,
postoperative recovery, GerdQ score before and after
surgery, extraesophageal symptom score, high-resolution
esophageal manometry parameters [abdominal lower
esophageal sphincter (LES) length, LES resting pressure
(LESP), upper esophageal sphincter resting pressure (UESP),
and distal systolic integral (DCI)], 24 h pH-impedance
monitoring indexes (DeMeester score and the number of
episodes of acid reflux, weak acid reflux, fluid reflux, gas
reflux, and mixed reflux), gastric dynamics indicators [serum
motilin (MTL) and gastrin (GAS)], and complications were
compared between the two groups.
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RESULTS

In the observation group, the operation time was
shorter than that of the control group (P < 0.05), and the
intraoperative blood loss was less than that of the control
group (P < 0.05), but the difference in hospitalization time
between the two groups was not statistically significant (P
> 0.05). The GerdQ score and extraesophageal symptom
score decreased in both groups at 1 and 6 months after
surgery compared with those before surgery (P < 0.05), and
these scores were lower in the observation group than in the
control group (P < 0.05). At 1 and 6 months after surgery,
the length of the LES in the abdominal segment was longer
in both groups than that before surgery (P < 0.05), and
longer in the observation group than in the control group (P
< 0.05), while LESP, UESP, and DCI were higher than those
before surgery (P < 0.05), and higher in the observation
group than in the control group (P < 0.05). DeMeester score
and the number of episodes of acid reflux, weak acid reflux,
liquid reflux, gas reflux, and mixed reflux were lower in
both groups at 1 and 6 months after surgery compared
with those before surgery, and lower in the observation
group than in the control group (P < 0.05). Serum MTL and
GAS were higher in the two groups at 1 and 6 months after
surgery than those before surgery, and were higher in the
observation group than in the control group (P < 0.05). The
incidence of complications was lower in the observation
group than in the control group (P < 0.05).

CONCLUSION

ARMS for treatment of RGERD can significantly optimize
the surgical situation, promote clinical symptom regression,
improve esophageal and gastric dynamics, reduce gastric
reflux events, and reduce the incidence of complications.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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MM B R RUAJA(refractory gastroesophageal reflux
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mucosal resection, ARMS);2 & /& 74 77 RGERD#) %
R K, A2 5 B 5 175 445R 74

V=14
K ITARMS % 77 RGERD# 77 & BT B R A 35 4749 %5
v@,

Ti%E

1 FR2019-01/2021-1247 18 1024 RGERD # 4%, 42 I
WAL F Fxm4a, &514). *F IR LA%-F M =45 Nissen §
JEAT B AR, WML TFARMSS 7. i T K
My REWREHER. FRATEGerdQifn . &4
ARG BaPHRRLEMNELSM B AT T8
M(lower esophageal sphincter, LES)¥ & . LES#: .8 /&
(lower esophageal sphincter resting pressure, LESP). £
& b 3529 IL# 8 JE (upper esophageal sphincter resting
pressure, UESP). iZ %l 4 #24-(distal contractile
integral, DCI)]. 24 h pH-FaL4t 5 M) 8 #x[DeMeesterif
5 BRBUA BBRRBUA . RARBA . AR
BAFORKRI] B F484F [ iF § 30 Z (motilin,
MTL). § #Z (gastrin, GAS)|/K-F % 5 & j%.

ZE

WL LEF AR B ] 42 T - B 2E(P<<0.05), K % fng )
F 24 BBLA(P<<0.05); B ZAAE IR B 18] £ F R geit 3 &
HLAARJE]1 mo. 6 mo GerdQifs. BE INEKIFL
BARH T H(P<0.05), EILELAAK T 2 B LL(P<0.05);
AJE1mo. 6 moM LI EXLESK & K T ARA7(P<0.05),
A MR K T2 BB LA(P<<0.05), LESP. UESP. DCI
B T ARI(P<0.05), LI Z T 2L BLL(P<0.05); 7
20K J51 mo. 6 mo DeMeester#F4~. BRBAL. F38R R
T BARBR . BB BB B R BT AT,
MLELAAK T AT B 4R(P<0.05); KJ51 mo. 6 moii£A
FAMTL. GASE AR I, WRAFH Trrar<
0.05); MLESLEF K e B A FAK T 23 B AL(P<0.05).

E~ 54

ARMS% 77 RGERD#E .- AL F AR IL, 423t s SR
RIHER, AEREHAFE RANE, B RAAF
H, EREMARI LR A,

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0 51

MEVEYE B B AR (refractory gastroesophageal reflux
disease, RGERD)/J&fi il FH U 71 1 (1) ol - Z A i 751128
258 wk-12 wkAli oy S SOAUREIR 1) B B8 IIAUA,
BAWRIGRE . 0T MEERORSER S, 5 R 3R E 4
FERE . THBSEA RATEE, P B R B o O S A TS
FREN B, PURRTFAZIGARIGTTRGERDI) EEF
B, Horb RS B IR S AR BN E AR, 5ef &k
P RCIEIR, R PR SE B IE S J5 FF AORE S 52 R R
e, NEAENBAERR TR, EENRRES
FARBIAWEE, N8 N PURIREEIRR AR (anti-reflux
mucosectomy, ARMS)IZ#i M T-RGERD, S 2|IEKT
2R EIET ARMSHIE T8 s 5t B T S AR M1
BIRAA LRI, Ak, AR BRI ARMSTE
RGERD&EEIRIT I N FHIME, B NImKIZHEEN
LA EERPURIRAR SRS H R Y. I F.

1 MRRTSE

1.1 A4 5EH2019-1/2021-12 11181 102ffIRGERD i, $%
TRBEHLE LRI, 516 PIULERS . PRI, 1R
BRI R ERY T H(P>0.05), WKL A
WA B HZS 72 difitimid.

WNFRAE: BIFT A RGERDAIFCSIMFRAEY; 5 B4
PURRFARIGAE; B3 LB, 2T AR,
HeRbRife: Joik%5224 h pH-FHHTIEI ;A L
M A S A RGP AR IRRE
3. AEpRlEaG#, BRAEA IR, B aE B MR
S EENERTE IR R, FETNRITFARER
BCTEI 52 F AR
12 ik
1.2.1 2P BB 20 45T 45 Nissen B KT S A, &4
JBR, T EMAE Sk R RAR), AR AU S ) 4ERF7E 12 mmHg,
TR 22 cm-3 con) 50, B 12 mmEEIER
WAL, FHHANAFIRIEIL. 5 )G, HANERLEF
1E B ARG, KT B W1 o B e ) S AR
M7y 58, B N BUERE. AR, BB EM
ST AL, MR EE S B R B SR b
H A AR L N E AR AL, BRI B EEA
B G R ME AN, AT T BAT360°M1M %
Fadr 2 Ioik S Gk B, T B AT 4 & bR ER
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Wegssk), s AR ] em-2 cm, 22 em-2.5 em .42, 3t

535, MEEDBT IR TN E, B E T RE
HEE, [H € B RS IR, 8 5 5.

122 WAL 45 FARMSIRYY, BEWHCFEML, <&
A, BERRICTE ) N2 AR, TR NS -
R +3E =+ AR B AR, R AR A B AL, R ) 5L
Dual JJWZH I Z 30 I TF, 5 Zh I8 5 R Bt 1 o
FER FH LB AL B QN T, B A TG B 1 H I K% B AL
1.2.3 RJG 422 AR 548 h TR i3 B EM, 45T

SRR MRS AN AR BBIRGLE T, )

MEBERBRIMZT). K B, KILERDIR, —
BRI, SERPZS T RPEAR PR, R 51 wk/i Ak A B
WKIE R Z BT R G .

1.3 MLEFEAF (DMATAREN . REKEEN, O57FF
AREfE] . AR Mg AR, QPIATFTARAET. R
J&1 mo. ARJ56 mo GerdQi¥sr. EEAIMEIRTES; 3)H
HFARA. RJF1 mo. AJ56 mosi 7 HEREEN LS
IR THEZI(lower esophageal sphincter, LES)K:
F# . LESE! S JE (lower esophageal sphincter resting pressure,
LESP). &% #HZEH E % (upper esophageal sphincter
resting pressure, UESP). Zuli( 4R 47 (distal contractile
integral, DCI)], SR /KFER R 7 HEE B & R Gtk AT
A, (HAEFART. AJ51 mo. AKJ56 mo 24 h pH-FH
PUMFEFR[DeMeesteriT4r BRI SSFR I HAA
Bty AR TRE S, K Ohmegas)j&5pH-
FEBCIR I RS TR A, SPAF AR AJ51 mo. R
J56 mo [ 3 /15 FRRIMIE B 21 2 (motilin, MTL). H
F(gastrin, GAS)/KF, RS RS IEFFIK I3 mL, 250
ARFE, EEARIY13.5 em, BOIHE A 2500 r/min, #0
ISFIA) 910 min, HX_EE T, SR IR St Wi R AGr ) L i
MTL. GAS/KF; (6)PH I RAER AT, ELHEFFIE A
M 1EVEASR . IR L.

Gt RS AFSPSS 22,040 FEAH,
Fie IEA 70 A i B SR (PRI Rk I &
EBER AL, GerdQVF7r . EEIMERIESS . IWELES
K. LESP. UESP. DCI. DeMeesterit4;. M/
Ui SRS AR SO AR SO TR S RO
¥, MIEMTL. GAS)LA(mean =+ SD)Hik, 2018 LK
HMSEREAR AT, 20 A EEECR RO FE A A TH 2
PRI O ROE R AE ) Hln(%) For, 405k, P<0.05% 9]
ErA SR

2 BR
2.1 WAF KA KGR E WL W EEH F AR 0] 55 X
WEAH, A 2k ifn B /b T 6B 4. (P <<0.05); P 4HAT e i 1)
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BERRRINS BN EARRIERBRI0

A3 BlIEL FHR() M5B /2) RREEH kg/m?) FRIE(E)
WE2LH 51 51.13 +4.69 30/21 23.14+1.88 3.06+0.71
WiRH 51 50.87 + 4.25 32/19 22.89+1.64 2.97 +0.68
thy’ 0.294 0.165 0.716 0.654

P 0.770 0.685 0.476 0.515

® 2 WMAFARAGWERERE R (mean + SD)

285 IIES FAEEENmin) AROPAME (mL) eI
WE2H 51 38.62 +4.31 20.55+6.27 8.63+2.25
WA 51 130.94 + 22.54 52.98+12.33 9.75+3.02
t 28.730 16.743 2.124
P <0.001 <0.001 <0.001

& 3 MAFTARIGGCerdails . BEIMERITD LR (mean + SD, )

GerdQiEs BEIMEIRED
2851 fBlEL = —
ARE ARiE1 mo ARiE6 mo NG ARIiG1 mo AfG6 mo
Pkt 51 14.26 £2.26 935+1.69° 6.22+0.53 6.93+1.03 4.17 +£0.74° 2.15+0.38°
IRE 51 14.07+2.08 11.12+1.88°  6.89+0.72° 6.90+1.10 4.96 + 0.83" 2.67 +0.46°
3 0.442 5.000 5.352 0.142 5.074 6.224
P 0.660 <0.001 <0.001 0.887 <0.001 <0.001

SEEARRBILE, °P<0.05.

ERIGT R, W2

2.2 WMAF RATEGerdQit 4 R E IR FES A
RHTGerdQ 7 BEIMERIED ZF LA B
MWZARJET mo. 6 moGerdQiTF4r B IMEIRVET A
AT R, SRR T-X R 41(P<<0.05), L33,

2.3 WAF RATGE &4 #EEE N ESK WARTIE
BYLESK . LESP. UESP. DCIER LT m L, K
J51 mo. 6 moWZHIEERLESK ZK T AT, MK T
X4, LESP. UESP. DCIgETAHT, MEL a5t i
HP<0.05), W74, EI.

2.4 AT KATE24 h pH-FLIL YN 3547 PIALAR AT
DeMeesteriF-or BRI 59 MR <
WSO TRE IR Z RGeS0 AR AL
mo. 6 mo DeMeester P4y MRt FFMRIL TR %
Wit AR TRE RIIRER T AT, MRS TXF
HE2H(P<<0.05), WLZ&S. F2.

2.5 MAF RETE B 30 5 ik 3547 PAARATME
MTL. GASZER L4t X, RJ51 mo. 6 moPi4ifl
JEMTL. GASEIARRTF 1, MEAH =T X HR4L(P<<0.05),
W.Zze.
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2.6 WK I R A SL MR IR T R AE AR T X
HZH(P<<0.05), W37, PRI T I RORE K B JG 45 T WHiE
AbFE, ARAR BT

3 111E
H A7, 5 ilGERD i = i 7155 25903877 o fE
PHBIT BRI RO, BT 3 43 R RE IR 5 AN I
8o, RGERDMIAE&{E B ek, BEAEIGIK 2 148
LGRS R B ARVETTRGERD, {HIV KT RAFE/EA]
Biks RIGWE RN FIHF AR B2 SR %I R
iE R AR R IR DY, ARG MRS R B A E,
s Bt B JECHIT B R vk ) P R M B B AR A
Piv AR JE RN, BARJE I AR XA 8, H
FAER R P, R, BINAR R T 2 A vl SE(IRYT 7
NEAAHEEE L

VEAER, PURIMB DI BR AR B, @ V)RR vk
28 b F3 om /i A R A TR, 4 R4 24T Ak,
15 R 25 FE R N, AT 4EFE I INLES J 77, #EfiiA
P SRR PR B i R ST,
P T RT IRCA IR R TR TT R GER DR 1R B ik #%.
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x® 4 RAEFARRIEEOBREENESH LR (Mmean + SD)

B8] 485l BlE |BENENKECm BT MNELEBEEMMH) BE CIEANBREMmHY) IEiREEEIRD mmHg/(cm s
WMZE 51 0.72+0.13 58.62 + 2.47 2021121 1027.55+ 112.74
. WiRE 51 0.70+0.11 59.10+2.15 20.46 +1.02 1036.97 + 108.10
Al ¢ 0839 1047 1128 0431
P 0.404 0.298 0.262 0.668
WMEE 51 1.08£0.16° 63.82 +2.30° 23.08+1.25° 1235.67 + 125.64°
N WiRE 51 093+0.12° 61.65 +2.24° 2169+1.17° 1146.20 + 110.43°
ANE1 mo
¢ 5.356 4.827 5.798 3.820
P <0.001 <0.001 <0.001 <0.001
WMZE 51 1.52 +0.34° 68.20+4.16° 25.03+1.44° 1377.41 + 163.58
N WiRE 51 1.21+0.28° 65.19 + 3.45° 23.76+153 1265.49 + 131.50°
NE6 mo
t 5.026 3977 4317 3.808
P <0.001 <0.001 <0.001 <0.001

SEEARBILLIR, P <0.05.

& 5 MWEFARFIG24 h pH-FEITEENIEFREEB (mean + SD)

B8] 485  BIE DeMeesteri®Htn)  BRRIAER) SRR RIERARIR) SRR RERAER
WME=2H 51 11.02 £2.12 28,65 +4.92 32.61+3.25 14.69 +3.04 30.22+2.39 28.36+3.08
. WIRAH 51 10.67 +1.75 2817 +4.23 32.18+2.81 14.22 +2.85 30.06+2.18 27.98+2.95
Al ¢ 0.909 0.528 0.715 0.806 0.353 0.636
P 0.365 0.599 0.476 0.423 0.725 0.526
WME=E 51 6.81+1.24° 17.03+£3.17° 2765+157°  10.73+1.25° 2645+ 1.26° 21.39+2.20°
R WiRAE 51 8.10+ 1.30° 20.44 + 3.36 29.23 + 1.44° 11.96+1.14° 27.81+1.33" 24.08 + 2.46°
2NEf] e ¢ 5.128 5.272 5.297 5.192 5.301 5.821
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
W=E 51 3,62 +0.64° 10.72 +2.60° 2478113 825+1.06°  2434+124° 1551 £1.29°
WiRE 51 435+0.73 13.61+2.88° 27.06+1.29° 9.38+1.17° 26.14+1.61° 17.16 £1.41°
N56 mo
t 5.370 5319 9.495 5.112 6.326 6.166
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

SEHEARBILLE, °F<0.05.

202144 E A H U HARE R HH, ARMSIRTRGERD
BF IR RIFAITRUR, Btk jir. (HENKT
ARMSRH TRGERDH AR I FA RN = . ik,
A 2RI ARMSTERGERD H 37 FIME, 45 5 5
7R, ARMSTF AR (AR, ARk &b, RfF1 mo.

6 mo GerdQVF4r ESMERVE K T X HEZH, 7] I,
ARMSHJ7RGERDRE & AT AN, (kG RAEIR
THIB. AR, ARMSHEAEAEREE. G5/ N A,
R A TE T A Rk L 8, HAZAR N TEY) 4,
SO 8 2 R B0 A B, 5 PRAR TR XU, T 2%
YEJEF AR A, WA A i &Y, FR, 1A U R
FPUR IR DI B 5 G TR YA 1) J 2, AEFAFEGI/N
L B B R BT U 4, Res B RIS BT O, $E
LESJE /1, #Eisd SR, 24 h pH-BHT I R 4%
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A2 e 0 S A R A AR L R U I A TR, A Ak
JE SR BRI SRt G L, BT R IR SO SRR G
RMFRS BRI SR, AR ST 3 ) o,
WHARSE1 mo. 6 mo DeMeesteriE7y &St F9MR I
s W SR TRE RILIEUR T ARHT, M
SRIAART XA, L ARMSYAYTRGERD#E 2 3 kb B
AT, 5 RIF SR SO IR . (R A
S I R B I AH K.

KEIGARWT7TIESE, RGERD B HIEH A &5
D1 5 B )AL G, TN SRR, I
R PN v R A U R — P LW L HE AR )
W T73%, kR FH A B s 247 B R e 4, Ree B
WL IR 22 15 3 s 3 Th ke, 7E VPl B E B3
FIRE T EA BEEER. MTLEA R E miE A
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x® 6 BAEFARIGBNFMMBEIFKIELLE (mean + SD)

BERRRINS BN EARRIERBRI0

, M;EBEIEINg/L) Bl (pg/mL)
| | — - - — - -

485 Bl ARl ARiE1 mo ARiS6 mo NIl ARE1 mo ARig6 mo
WERLE 51 236.17+35.64 287.50+32.41° 348.21+46.79° 102.59+14.37 149.60+18.20° 182.66 =20.68°
WA 51 238.59+36.22 262.35+23.63° 310.65+31.36° 104.31+15.92 132.75+16.19° 161.23+18.52°
t 0.340 4.478 4.762 0.573 4.940 5.513
P 0.735 <0.001 <0.001 0.568 <0.001 <0.001

SEEARAILH, °P<0.05.
xR 7 RAHALERAEBRECR(%)

4%\ fBllEL SIREXE MR [51S BRER
Z2eH 51 2(3.92) 1(1.96) 1(1.96) 47.84)
WigH 51 6(11.76) 3(5.88) 3(5.88) 12(23.53)
7 4.744
P 0.029
B
o AIEA = g5 o A4 == WA
2.0 a

= 2y I —

g( 1.5 L g 60

¥ 1.0 £ 40
= &

S@i 0.5 ﬂ Y20

0.0 0 L . -
7’(%7] AJG1 mo  AJF6 mo 7KFI|J ARJG1 mo  ARJ5F6 mo

c o A - D oo e
7 T = P
(=) 'n
u b
E 20 §1ooo
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1 REFARCEOHREENESHTIBER. A: WA TARRGIEBLES KEEA SN, B: AL FARAIGLESPA LIEN,; C: TR

HIJFUESPAE(LIBIL; D: PRAFRATEDCIZUBIL. LES: IEB ¥ TELNL; LESP: JEB & TELUNLER BIE; UESP: &% LIRS EE;

DCI: meimlc6 355

FiEEh. FS UG . BINLESIE /125EH], GAS
AT R A, SRR SR R R AR 4, P I
IKFAR I TG R B 15 3l 775 AR T 2, A AT
KL, WEHA G mo. 6 mofIlFEXLESK &KX HE4H,
LESP. UESP. DCI. [iEMTL. GAS/K T3 R4,
PERARMSIAITRGERD & 60 W 2 0GE B8 5l 112
5 8Bh /% MR, ARMSHENS A 25 (4 ol B i
IR e, A E BB B R, AR B A
Boh 2 E IR, AR T IR AUEREIE. T, A
9% B RARMSTEYTRGERD 3 fit i3 [ IE &R R
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2 PEFAREIG24 h pH-FRIRLSISIR LB, A: HZHFAKRTEDeMeesterP 5y 28 UIENL; B: PHZHFARIGER Sm kA VIEN, C:
A F ARSI S AR E ARG I D: AT i A SR A IS B AT SRS AR BRI B PR FARAT SR

B SRTREA LRI

NERER

AL =
Lo B =

MEIEPE B B i (refractory gastroesophageal reflux
disease, RGERD)H AW [ 5 . VA7 ME B BUR S5 4F
AL B FPURIEIRYI B A (anti-reflux mucosectomy,
ARMS)iZ ¥ H TRGERD, ZHIGIR) 2 K. HRKT
ARMSHIE T I I8 B KT & AR5 56 7 17648
B .

featiit /4

AT 2RI ARMSTERGERD V697 2 (18 FH Ay
8, BAEAIRARIE BB N 7 e F PR AR RS
AR,

s =pon

A W SCHT IR ) 3 2 B AR Z R ARMSTATRGERD
(RITT 35 SRt Bl AR BRAR AR T 52 e, 45 3 B RARMSIRIT
RGERD# 2 E AT ARG, (Ll RAERIN IR, 0%
TEN IS B, W B RIREE, TR

El

EH2019-01/2021-12 818 10211|[R GERD &2, 4% IR B
Rk, 55145, R4 44 F I8 = i Nissen B T
B, MERH LS T ARMSIETT. WEEMAF ARG KRG
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WENEHL FARANGGerdQITsr BEIMERIT &
SRR EMESH. 24 h pH-FHBUAIFERE. B3 h
SEARRRKCOT BT RRE, 2RI FLBCSR IO A G 5, 21
P LR F IO FEARAR G T BRI RORE R A 56 )
(%) 7R, P K. P<0.05% W2 R A g X

1024158 B IR GERD %, ARMST-ARAFHLL T 18l 52
Nissen 5 KITEAR, AJ51 mo. 6 mo GerdQiFsr. %
AMEREr . EXLESKE. LESP. UESP. DCI.
DeMeesteriF4r BRI SIS WA Sk
S IRERMIREL. MEMTL. GASEARTZE L
. HIREED.

ARMS5Y7RGERDAE ZE MM T ARAG I, FE3Em AR
WHiB, MBS 15 B %, Wb 8 R H I, &
AE PRI AORE K A2, A BCARGERD ML IR TT /7

%
REh=

o R 2= AR A W D, FARCH MY K Z 5
RGERDEH M EZRIT FB, Hl 2 AT R yn]
A M EEERGERDIGIRIER, B T ARMSHIIL S BIRE
RGERD & 3R 77 BENS SR s AL T R (Rl s> T
RO, (EHEAREWE.
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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
submitted to biomedical journals), F44& I.: Ann Intern
Med 1997; 126: 36-47.

2.2 £WEARE FRMNAREN, fTES—. Wik
HZRBIE, o7 T H5 KN S B2 InE 5 A
PR, CUE B AR, R 400 DLa B 3 AR 4
WHERRESAMP (CEEEZEDY o (B
LSRR AR D) . (AT o (ED
FAA) « AN AED) © (CHRAEY Y4
WY M (R RIUNHE, 240 (RN RS
VLR 24 30 ) A0 DA 24 B 25 G o g 1Y) (24 44 3RV )

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

23X FH FRMERKRNE, IERMES ETA
b B KRS R 46 S i, WLPRIESS Aim, IR
ip, 2 NS Ase, i E=d S Ao, BkiE S Mia, Tk
Hpo, #E H Nig. s(FH) A HES LS, kg MNAES K g, mLAS
AEH ML, lepm (5 A 1/min) <+ E%(X 83 50%) <60
= Bq, pHANBESPHELPH, H. pylori/NGe'S BHP, T1/2
AREE Wit 28T, Vmax A EES Vmax, pAE AT
u. FEHFRMARI AN ST, FRMAR R, SIS Fhhr
TELAMBEZSMAGIELE WA AR, Wik
| TURF i (Helicobacter pylori, H. pylorr), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 kIR £%);
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K, LGP/ S (AR B, Y Eimean, PrdEZE
SD, FEIE, A5, MERPAIA G 2 %0r); 142 b
PRI TR . B AR5 (WN, o, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWAPR), d-(dextro, 7€), p-(para, X1),
n-butyl acetate (i % I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 €7 A %),
l-dopa (/cJiE % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (i), V (I
B, F (0N, p (£79), W (Bh), v (GEE), Q (M), £ (1
WsafE), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, °C), D (WA, Gy), A (RIS E, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIRE, mol/g), 7 (KJE),
b (%L, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; JER 15, lH /NS RAE,
ras, c-myc; JEF =Y, RS B4R, WP1655 M.

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

2.6 #F Mk B EZFAREGB/T 15835-1995KF HifiR
V) B R RRUE, VE DS IR 2538 K I F 87,
W —AEARER . AR, SRR, DUBERE . TilUis
g BN, Gt 8 R BT RE T 411000-
1500 kg. 3.5 mmol/L+0.5 mmol/LZ%. & [ EdEAfE
I LI S PR RS B R, 191 16347 4R 600053 2 —
PRS2 B AR — AN, Ravrs)s —AiGw%E, il
T LA A 1R 2. £ — A7 fimean+ SDV %
FERMARFAE 22, — B LASDI 1/3 K 52 A7 4L, #1in3614.5
g+420.8 g, SDHI1/3E— 1 £ W, “FIEE 30/ B AL
K, W 3.6 kg+0.4 kg, LB L. X
18.4 em+0.27 cm, HSD/3 = 0.09 cm, A/ 5 )5 52
AL, WP S E s RN BN S BB 2. A A DA S
IR TCR, Bii%d s, REB /DTS4, KT
SWE, W A S TS, MIRT— A B0 4 W, &S (R
& “0” YHSZ JE4 N0, SRR R AT LIRGER, A
R IRGERR, B1U123.48, 2 ANE/NEUS, WIN 23, 1A
[Ni1%23.48—23.5—24. 4 F H R &7 RILIE, E
E X br#EGB/T 7408-94-155, W119854F4 H 12 H nf 51k
1985-04-12; 19854F4 H 5 {E1985-04; M 198544 H 12H23
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(HRENBIRT ) RIS

2053 S0FP 2 42198546 H 25 H 108304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; A 19854E4 1 12 H 2
£1985%6 4 15H 15 1E1985-04-12/06-16, - 4F-8Hf 51
08:00, N4t 51E16:30. H 4B R B HE 2
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