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Abstract

Acid-related diseases (ARDs) are common chronic

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

diseases of the digestive system. Proton pump inhibitors
(PPIs) have become the first-line drugs for the treatment
of acid-related diseases. However, PPIs display some
limitations in clinical application, such as short half-life,
slow action, insufficient acid inhibition, pharmacological
effects affected by CYP2C19 gene polymorphism, and
nocturnal acid breakthrough, which lead to insufficient
symptom remission of ARDs, as well as refractoriness,
relapse, and even direct decline in health-related quality
of life and increased economic burden. Potassium
competitive acid blockers (P-CABs) are a class of novel
anti-secretory drugs, which can overcome the limitations
of traditional PPls and show satisfactory acid inhibition
effect and safety in clinical application. They may become
a new strategy to solve the unsatisfied medical needs
in the treatment of ARDs, but their potential adverse
reactions remain to be monitored. In this article, we
review the challenges in the treatment of acid-related
diseases, and the advantages and prospects of P-CABs in
the prevention and treatment of ARDs.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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JREBEHFORERFRKFASER, ARESE, 4
K. ABEEMREZTRE TERAZF 1238 K.
A7 B T ST SBR[ A2 — A Hr A Ao ik 2h, R4
FRAE G R T RAPR ) 69 S AP B FROME, 2GR R
WL R F AT G IR R e Ak, T AR R A R R
BR AR R R4 I7 ARk R BT E R ok, 42
AT SN TR R R R, RSLLEE T B AR
R HIREIT P @GP, VARAT B TSt SR L
A A AR BRAR K SR R TR Fa 0 7 P 69K B Fo il .
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DR E: Fi-F R AR A A6 7 B A8 % % 9% (acid related
diseases, ARDs)# 4% % — & 2540, 424216 K o AT A2
A —3 B EOTFH. AERERHRELRME, X5
ARDSEG AR St . AR Godip i 25 4 64 25 22 S 15
VAR B SRS £ BT AT B T 55 G BR P
HARPB R F R OGK+ i@, SUIR T A7 2h M8
RyRRotk, fEApBRskE . VR MBFLLatie . 2 fum Kk Z |
TFRCHEFF T 1A) . TR K Fo 5t K 7 R AR AR 45 A,
A ARDs?E 7 W G R R R0 F RIB T RAE T ek 4E.
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0 512
TR A (acid-related disorders, ARDs)#g 5 B IR
BCE R WARH DG — R, B R 8 E R
(gastroesophageal reflux disease, GERD). JHALMET
HA T TREAT BB LA DGR BT =] DT AR AN S ARk b ¢
Z4j(nonsteroidal anti-inflammatory drugs, NSAIDs)H % &
+ AR R FE A, DK B AE i, R b
H N BRI T 325 AR (endoscopic submucosal dissection,
ESD)ITJEE, ESDAJE I AE (U L ALIE H AT T
)& T % . /b WA Zollinger-EllisonZE A1k
ARDsTRTAE RPN Im KR I BT 2407 1H
PIAEAEROR S o v, T HOW R FE A SRR S [ |
ST RE L LT R HI bR e AN R bedn, B st A+ 4
Jpiveiz B A AR N B WpH =4, BEIEMERE & (erosive
esophagitis, EE)[MVG @A N E WpH=3, LiHikiE
I E AR AE N B pH=6""7 . [ H, 22 AR B 71
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(histamine-2 receptor antagonists, H,R As)F1Jii - ZZ 1
Ffll(proton pump inhibitors, PPIs)[i tH: Lok, ARDsTS 2] T
IREFHIEYT. (HH,RASIR R 2R R iF 2 A2, BFEE
FHISF AR . 5 B R 7 WA TE 4y 10 b
TER R I, LRGBS o Ikt B R =40 . PPIsTL AN
ARDsH 43697 254, SR, 5 AH 2450 1 S8 4
TR I RIEA R, ARk B BAR T &L, 7™ H 520 A
R AR PG . PPIsTEZG B EAEAE—SE 5 fRYE: (1)
SR IPPIs N AEIR BRI ALY, 75 823-5 diNtiE) A4 R E
BRGNS, TR 2, ERIEFMT
IR 5 FAGERAFE B M), ()T ELAE BRI 1) oWl /N
P A S 2R BRI, B) ka2 R
60-90 min (*F-LEWIR), M0 B 1R - HIN50 h, KRR
L9 =50 2 —ROBT AR S O IR, IXRE, fEREE
JRIKHT R TR ARE R 75 TPPIsHR, BUERE KR PPIsH
R, AR E TR 7 WA R BAFAE (I A R S filénocturnal acid
breakthrough, NAB)™, [AlH, 43¢ (AR /3 WA 45 1 25 (4)
AR A AR SZ2C Y P2C19JE K 2 A5 HERE I (5) U
&b, PPIsi& n] LLIE It #0461 5 R 40w st o 24 WA A G
it I TPt At 245 W AR R s T, e fR PR A B M
ZJPPIsTEARDsHT R B 22 K 3, f ARDsIHYA YT Tl
W2 PR A AR 25V SRS, AN Re PR 2 iR
RAFDF= A 5 A 9T 288 BB R 43 Wb i ik Z A8 3045 11 7 285
CYP2CI9H: A 2 351 S BUEEMAE 25Aa1 121 2
K, HERPREIRAC 122 fi i A A B BEARDIRAS. i3k —
W RHEIT A EF BEW R AR B E N RS
Fhox Bt s, BRI, i A 5 2R R YT 7 SR LA .

1 B DINZSIRE F R ERRRE T BB
BT BRI

B AP o WA S S A R B A (potassium-
competitive acid blockers, P-CABs)& — ML HT44), B
FEREWT o722 (K A i i, #ie - )8 TPPLs, (16
TR, B — AR PR SEF VSR
AR 2 W AR AR Y, AN R AL, ERR IR SR AT
NRE, ARl g s H NpHAE, 1 H A IR G
B, BRI ACHGE R R SR, mH i
BPPISIEL, PIORFFFRFS:. FE BT MER. % —A
P-CAB(revaprazan,Y H1885) L4 [EFIENfE L J5, KN
T ROFART B RMEFIIR R IR, J5 R I\P-CABs
linaprazan(AZD0865). soraprazan. CS526. YH4808
BRR Som ARk, IF B o a e T &, i 1k
WERD. Kk (Vonoprazan) & —f# #UP-CABs, T
2015AE HA T 6 Eili. 5464 PPIsFIILAfP-CABstL
B, POy AR ARC Y P2C 1O SE AL, LA B i
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ML SRRANREA RN HIE A, JUFRANABY, Mk
RIZ5EN 12 2 N O R TR BA - 36l
B SRR 98 LU T AR 7 5 B =] DT AR el A £
PURZARRI B AT+ 4R E R

2 SRVEHI B RAAB X BOR PRI AR

2.1 REEHSBFLERLAR BHEERKK
(gastroesophageal reflux disease, GERD)J& T~ H £ Fh &
WU 51 S 13 7 Bt P, o)) ) b - Ea s i
THREANIIBEA I RERERT . BETER R LS
1K40% 01 B HES LEIR, A X L D e rG 8 vl S8
Rl B I 1] 5 38 T IR T B 1™, TG 51 A 8 453
F. PPIsCLCNGERDIGYT B AL 7 24, SR, fE—H
2R HIPPIsTI &, 1545 20%-40% 1 PPI-#Eif 1 GERD &
BRI RS I8 L R B I B R 8 R AR IR,
A K2 20%-40% 111 = 2% 3(C/DZ%) EEAEE B 1 I i i
(NERD)RIZ., 30%M4EREIRYT 2 K", Fi4k, PPIs
X JERE 0 GERDIFARIE K & B IMERIFIE+ 0 H
M, PRI I8 wk REVAELREEIT100%, (K14
(20 mg 1/H) 524RHiM30 mg 17X/ H) TEA/BRE
B RIT G SR, ATEIR B PO & & R (C/DR) AT
PiC/DHEERE K. BERDIIREM. BER
TR AR UL S M1 PEGERD 5 T, S48 T4 4iPPIs,
FECYP2C19PRARII AL 7 vh FUA RREEAR Y, PPI-MY 24 &
F IR AR EIA8T.5% Y, — TR K MR T SR, TR LA
A CARFREIR KM, B RFBAK, —N AR —ER
Y FREIR TR 2 N89% FN81.6%!" . — T T [ vF a1
B(FSSG) BB Fi 7w, IREFLHEXNTEE. NERD.
PPI-iif ZiGERDHI4RR YT MYERRIG YT B 2%, Wl E0L
B H BRI R, 24 wki S 4L 5N
38.9%- 45%5%30%™", RITEHE m A TG i By T A A
FHROR. PPI ZHEERE N R R 5, B pH>40 [H]
o EL RN, h26.5%3E N %78.0%, B pH<4KIRT
6] E 53 ELBAI, Ak, BRIE BRI TR RN S i SR 1 A 4, £
NI ity S A 350 2 kb, R B IR 2 PPI-
i 4R E B (08 ROk B2, IR R R v LA 5
GERD B F G . 857 (ERAIEys ™.
2.2 KEESL B ITBAAFE AL W TIEATE
(Helicobacter pylori, H. pylor)&3% 5 A I F9 St I &
THACHES ARG, 5 B SR VA OC. B BIA. pylori
(A BREE AR BR A IEAE T B, 2R R TP R 24
BT S AV RRANEIAS 2. FIARARER T R R AN
P AR H>90%, LA 24P, S B ApHAE AT
HEYHBE HE N A K, X Bt AR 24 BT B 7 AR o s B R
BB N, PRtk 1) B YRR R A RIp HL K1)
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H5 5. B8RP MR BB AR P EAL A

FIERIN 18], X ORAFIE S DU R BTGB OCE 2, DR
VR FE R AR B 7 RAER R 2 . i 52 P FIAS R X
N5 AR TALGEPPIs™Y, —TU/INRUE 72 R B, TR 4%
(20 mg bid)+Bi FLFHAR(500 mg tid) - HRIGTT 1A — LAl
THRITR, NH. pylorifIMRERZ 53 A F95%F190%, TG
A R PR 24, Wre iR, SRR A AL
WUETTVEGR 45 25 IR BRI RS20 1)) BT DAAE Sy —Fob
fal 5 AISERIA RN — SR RIGI T T =, &, pylori
P40 S A R o 22 21, 741 P PR ] 2 7 b XL YA 97 g i
RN, H pylori B S FaMRIR N 25 2 JE K, £ 5
pHIER = (>6)I XA, pylori) 7 WA H 2338, pH>6H]
AT NSRS, S o] 2 7 AR AU 1 ", YR
BEAEMRIR Se i B R T 25H, pylorr BRI TA£ S5 PPIs™,
ENTIR T RN FEmH pyloriRERFRIBUTH
RUSCIIESE. AN, IRIERIHE . B SEPE MR AN T hr 85 R 35
ZCYP3AMHE, R A45 25 7] fE S HOEFRIEIRS, I\
T A L2 BN T . R 2Rkt 1], AR RN
SRt = Eth s ik 98YelIH. pylontRIFRE . 3¢
FERNRRI IEAEREAT R TR VE BB 1) B BRI =TT &
TRITH. pylorlEG 3 AIGARIRIES, tn A 2t Az 4k
FRNESR, ALK AH. pylorFR B HRAEHT T %, IR AR
MDA R AT R 2. PRI ROAR . 18
H. pylorFR 275 TSR KTk,

2.3 KB ENSAIDsAH AW T + 23w Bt
NSAIDs/2 RN H k) Z K2z —, #RA #3000
NAZFANSAIDs, 30%-50%{NSAIDs i Ff # 8l N A 52
RS S AR, b A R RCRE R AR 3
hn3-56581 BRI AESENS AIDs & BRI (1) 06 B 4%
i, RIp AR, B0 1 F2 FE B T NS AIDs R i
FI 5 800 B R I IR R BE 2. 16 B R 4 A3 n 1) 2B 3
1, NSAIDs5| A2/ B &40 3 N, M8 NpHEE, &
RIS . FREE DA K AT Re PE AR RAIC. NSAIDsHIZE
] B P R W] S EBUH. pylorr B 38 N TH A 35z i
PR AR Koy FR o 75 B R AL IR FINSAIDs, B
[ HERS, RIE FBERAPPIsIG)T, tha kR 1EA. B
BB+ AR AeE AT Bk N B WpH =4, IRTEH.
TR IR K (AR - i 11T B ], FRF5 15 A O p H, A B4R
PESLF R CR VR F, ZERT W] TEARFINS ATD sAH IG5t
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Abstract

BACKGROUND

Non-alcoholic fatty liver disease (NAFLD) has become
a major health threat that is seriously underestimated.
Although the pathogenesis of NAFLD is complex, more
and more evidence shows that microRNAs (miRNAs)
play an important role in regulating the occurrence and
development of NAFLD. Whether miR-484 is involved in
the occurrence and development of NAFLD remains to
be clarified.

AlM
To explore the mechanism of miR-484 in the damage of
liver steatosis.

METHODS

A mouse model of NAFLD was established by feeding
mice a high-fat diet, and the expression levels of miR-
484 and SIRT1 in liver tissues were measured by RT-
qPCR and Western blot. A miR-484 knockout NAFLD
mouse model was constructed, the degree of steatosis
and apoptosis were detected by oil red O staining, HE
staining, and TUNEL staining, and the levels of serum
ALT and AST were detected. In addition, a cell model of
NAFLD was constructed through free fatty acid exposure.
The dual luciferase reporter gene assay was first used
to verify the direct targeting relationship between miR-
484 and SIRTI, then an SIRT1 overexpression model
was constructed by transfection with pc-DNA and pc-
DNA SIRT1. Oil red O staining was used to detect lipid
accumulation and flow cytometry was used to detect cell
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apoptosis.

RESULTS

In the mouse model of NAFLD, the expression of
miR-484 was significantly up-regulated, while the
expression of SIRT1 was decreased. The degree of
steatosis was reduced and serum ALT and AST levels
were significantly reduced in miR-484 knockout mice.
In the cell model of NAFLD, miR-484 can directly target
SIRT1. In addition, overexpression of SIRT1 significantly
decreased the rate of apoptosis and alleviated lipid
accumulation in liver cells

CONCLUSION

MiR-484 regulates cell apoptosis by targeting SIRT1
and aggravates lipid accumulation in liver cells, which
suggests that miR-484 may be a therapeutic target for
NAFLD.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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ArWestern blot7 & M| & FF2H 2% P miR-4844#=SIRT1
#HmMRNAFE G K-F, FRMAEMIR-484K A sk
NAFLD/N FAEA s/ & £ 5 ALT. AST. TG.
TCEAK-F, iBidihrOf & . HEE & A TUNEL%
G g By T AR Ao m BB TR T s, aBad ik
B 5 B PR M ENAFLD & SAR A SRR A% 6 £ ik
2 A Z I I EmiR-484FeSIRT1#) A ke i £ 4|
i 1t # Fpc-DNAA=pc-DNA SIRT 149 Z SIRT14t & ik
AR AL R4 O &AM Bg AR R AR X i As
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) 28 AEL 8 T KT

ZR

ANAFLD/ § AR & miR-484 %5 8] % L, M
SIRT1 . A F I dihmiR-484)5 )~ RE W & PEAZ
B, A ALTA2AS TR 2 54K, ENAFLD%a i ke A
¥, miR-4844E 4% 8 it H 42 ¥ @ SIRTI, if KA SIRTI
2 E VAR B T A, IR AT aa B s AR R

P74
miR-484:i@ if ¥e. @ SIRT 1A 4= 40 feL 8 =, e & AT 4m e
g AR R, A AmiR-484 7T 4k Z NAFLD#) 74 J7 ¥247.

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

RBETR: AF B ARG B AT M AT 9% & 9% miR-484; NAD-1R
bk CEBACEESirtuin-1; 08 B &bk 4 e 8 —

BoOIRE: 5 Rk, miR-484 8 A45 M I8 S B IR IE (M
B UM, SAME. BRE. IR, BIRES) T RE
F2AE A, 2 B 7 5miR-484,% & 5 5 NAFLDAR 4%/ A AL
B E A SR AR A B AR, A B I R A
20 I BE AL &K FL: miR - 484383 FASIRTI R A, 55
40 L8 T A AR B AR P A B BT AR . eAkmiR-484 &k &,
# EASIRT & A At 5 18 i 4740 20 08 T R 42 4F i i
Jig Wi AT 24407, 9 TR %08 77 NAFLDARS 424537 g 3. 5

STRSRIR: ERAREL, TUSIE, SKE. miR-484BIIEEISIRTINSMBIRBT
SEETEMISTITEITERG. R S 2021; 29(8): 389-
397
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03I

Y e [ R 7 I A 2R 1 DAREAE0.594% 3 . E T,
ST 7 A 20% 010 o LN AT AR s . e i
CL 28 BN A ™ EE AR A 10 K A R . AR TRARS A i 07
JHF 14 9 (nonalcoholic fatty liver disease, NAFLD)/2& . [E
JIE D7 P o S L (P BESS A, t 2 A BRER N U 2 I
NS 19505 . NAFLDAE 51 R D 5E ™ 532458 (1) [R] s, 55
o BF R — D R A dEA . L, EETE
PEEAR Y. L H AT NAFLDIIRF IR %, (Hi
FO R K oy AR LI v AN 48, T B 223K $T(insulin
resistance, IR). LN 5 Rt A AT B A2
O N G IR 2R, Homh I R RS BRIAT ., HEht
K. PRASER T (tumor necrosis factor, TNF)'"45: fif
NEWi A 72 SNAFLDITE R RS AL 4T 2.
—HLUK, NAFLD Amblfil2st+ “ “0dTd” B,

2021-04-28 | Volume 29 | Issue 8 |
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{HBEAE T JUERE T RN — B4 RN AFLD R A HI VR
o TiEet, SEGURENHITIE T4t .

¥/NRNAs (microRNA, miRNA, miR) A 19-24 M
TR 2[RI N PR S BE R R RN A, 15T 5#EmRNAF)3 -
JERIIEIX (3 -UTR)S &, 7EIE DT BRANER PR h i #
VER, s 2P Ay ohie. aii A i FUIESEmiR-484
TEJE B9 738 R P R R — S DR 1 I,
SR, miR-484:2 152 5 ARPIRG I N 7 Fr-E s (45 4% 1k
T S R ANE AE.

NAD-HK i (120 2 2% £ B AL EgSirtuin 1 (SIRT1)Z
SirZanfan LT Re, AR RS Zekifhh
BE. ATHESRA . RS 24 AR AR I 41 A . SIRTI A
i FF A AR AR ) B R . RS E A Tl
T8 RS S MESTRT 1A Bk 2 (L i3k FFF AR i A8 11, (H
AN 2 miR-484 2 15 il i ¥ [ SIRT IR Y 1Y NAFLDH
IR B R Bk, A5 BRI miR-4847ENAFLD
HGFSTRT 1A F AEAE BT ML, K ANAFLDI 2
WiAaIT RS, a5 R ARIE .

1 HRIASE

1.1 ## SPFRC57/BL/N R (W H#lIb4 S5 sh it 5t
Hls, W ATIE S SCXK(5F)-2015-0018,6-8 )5 #2); miR-484
J DRI B SR () S T B K- B L AR ER 2 T e,
405 T000103); N IEH FFAF4HA(LO240 i )W H
PO S R A F]); DMEM 35982k, G4 1
. RO, HE RS R (GEEGibeoA F]); Trizol
R, WESRA A . SYBR Green PCR Master Mixift
PR XU 2R R 15 120 6 (P ot v e B A M R i
B3 A BR 2> 7]); miR-484 mimic.  inhibitor 5 [ 4% # mimic
control. inhibitor control(J” ML HAYIEBRAR]); 514
. PGL3-CMV-LUC- SIRT1 3 UTRZEAS 7Y AT A 7
kiR . pc-DNA. pc-DNA SIRTI(E AR (L
T BR A 7] A %), Lipofectamine ™3000(3E [ Invitrogen
), SDS-PAGERF . ECLA . BCAERHE &
BRI B AIRIPA 2 AR CGE = KA A A F]); PVDF
(5 [ Abcam A &]); ALT. AST. TG. TCIiRl&(F 5t
RN TREWF 70, TUNELRG S (I S84 /R A4
BHEA R A R]); A OG . JHIER(01383). KRR
(P5585)(F: H SigmaA F]); JEBLE I V-Fa AR KL &R
(annexin V-FITC)AIBAL I HE (propidium iodide, PT) (‘Z<it
AV ERI DO A PR A R, mal B R g &
& (DP107) (TIANGENA F]); SIRT1#if4. B-ACTIN$T
A —Hi(EECSTAH]).

1.2 7%

1.2.1 Zh¥ 5 AR S LA BUSPFLR6-8)H] i hfi 1tk 7 A
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(W TH) FimiR-4845 B (KO )C57/BL/N R %40 H,,
1A HE28-32 g i, BTIHIRQS C), M NT0%HIsh4
Fid NEMEFRL wkE, 54N SR v 1 6t R 2
(NCAD)E AR HFAL), 3 Bleh 3 m kA e
TARGEREERL, 2%HEIRE . 15%H)METR16 wk)a, it
R 48 TR i ECHI FEE 7 MR L, B BT R, — 35040 B e
S, 7RGV G T-80 CLRAF. i SREU v
MV = iR E B 4 h)a, 2500 rpm/min, 2540210 min, 7551
TERED LI, 7324% f5 T3CE -80 C 4 FH.

1.2.2 LO2%m fe 3 I WRAFHI2ARLO24H IR E I, e T
F10%MRAE MG 1% 55 R -85 R IDMEME: 71,
1E37 C. 5% CO,THIRKTFF 5%, ARIEGHH A4 K
T, FH50.25% 8 AIBFIEDTATE AL A AR RE 97,
S 4-TARILO24H A T J5 6.

1.2.3 LO2fg By T b A 4 20 E0 A K A ) 40 i e 42
FNGALMR H, 6FLER A AT B\ 2 R R e i e e
BB, K594 hia, R Tas LIRS IR, BN
0.4 MmEAHEERF10.2 MmiHER 177 5 g iR (free fatty
acid, FFA)DMEMI: 54k 415 9%, FEAT-7i24 hjg T
JE SRS,

1.2.4 ik o0 YA B LO24H HL 2 Fh
BlofLI F, BEFha BE N2 X 10°AN /4L, B F37 CHs
FEFE N BRI, FRAN AR K2 1K 40%-50%H, 43
A miR-484 mimic(M41). mimic control(MCZ1).
miR-484 inhibitor(IZ). inhibitor control(IC41). pcDNA
SIRTI(overexpression, OEZ])FlipcDNA(overexpression
normal control, OE-NC4)#% 4+ 2 LO24H i, % Yt/ 0 IR
FEA%Z i Lipofectamine 3000%% JeiatF) e I 1idH 4T, B 4%
JEIAIIRAR S E 37 CREFRF PG IR, FEYLRESE8-10
h/G B S FRARG SR B T-1024 him, FH T 45858,

1.2.5 HE# & BT HSAE Y] . i s
Ky HARRGAMIAZ . Qe dmii . BiKEH,
(BGAIEZ S LR EA T A

1.2.6 W2rOf & JHA G P IRIT: (D E: KKk
YIS H510 min; ZHHIIC 4% 2 5 [ %€ 10 min,
PBS7E /WL, (Q)4eth: ML TARWE & 10-15 min; 400
J€ Fr /B 10-15 min, PBSERAE3IK, 5 min/ik, B85 LA60%
FABHRELI5 s, N0 TAEMRH (10 min; (3)701L:
T5%kE 02 s, KPR min; ZHARIE FT FH60% 5 5 1 43
A 22 1) SRR BT 5 P 28 PR K BRI (O 4R Harris 5
ARG G mine A, ZABKMGE, 1% SRR 72
B, ZEABK IR, EUKIREE, KL, () Fr: F4R Mg
FJE K Gy, Hh B

12.7 TUNEL#: & FiR S ARTFH L) Geta D ug: il
FK, BAMKBE, BFEIEE, 76 tunel )N, 5
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R 1 RT-qPCRABXS I¥IBHIL0T

Primer Sequence 5’-3’

miR-484-F GCGTCAGGCTCAGTCCCCT

miR-484-R AGTGCAGGGTCCGAGGTATT

miR-484-RT GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACATCGGG
U6-F CTCGCTTCGGCAGCACA

U6-R AACGCTTCACGAATTTGCGT

UG-RT AACGCTTCACGAATTTGCGT

mou-SIRT1-F CAGGTTGCAGGAATCCAAA

mou-SIRT1-R CAAATCAGGCAAGATGCTGT

mou—B-actin-F AAGTGCTTCTAGGCGGACTGTT

mou—B-actin—R
has— SIRT1-F
has— SIRT1-R
hsa—B-actin—-F
hsa—p-actin-R

TTTTCTGCGCAAGTTAGGTTTTG
CCAGAACATAGACACGCTGGAAC
CTCCTCGTACAGCTTCACAGTCA
TCACCCACACTGTGCCCATCTACG
CAGCGGAACCGCTCATTGCCAATG

C ~ NC HF

1

PODJX N, DABR th, FRA 2 ut%, iKE b, Bep e,
1.2.8 s X am i i i st S A A AR I T2 (D
R B BEERIR TR AVE h (A D BRI, (2)
WL S FLAR 4 FHPB ST — IR, I T mL
0.25%REG VAL A AR, A5 20 AR R ELAG 0 7 40 i 22, B
IR FRHELC AL, ARSI R IRST 40, 40
A PR TR EUE Y, 1500 rppm 05 min, FF EE; (3)
PBSYESZHML: A3 mL 4 ‘CHiAHIPBS5E4: 5 240
Jid, 1500 rpm 5 0»5 min, FF_37. YIGEH300 uLffIBinding
Bufferi&; (4)%tFr1C: JIAS uL Annexin V-FITCiE 2]
J&, IS5 uL Propidium Todide, Y21, S NGB
5-15 min; (5)F 1 hp AU Annexin V-FITCHIZR (5%
GBI FITCIEIE(FL )G, PIZL 475 il i PLEE (FL2)
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. E 42KD  MENNNES  W——— -actin
K] & 7]
[] 7] =
[ 5 a
L4 b G 1.5 el L5
= °
S [ c 7]
23 3 510
[0} - .
> g
32 7 s
% g 0.5 s 0.5
T x .
a1 o} <Z(
o < z
S =
20 : Z 0.0 ‘ Eoo !
2 NC HF v NC HF £ NC HF
o 2 ©
2 B [0]
= &
o

EIERENIMIR-484FISIRTIBVRIAZIN. A: SIS NFITZHZ miR —484 mRNAKKZHTRARAE FiE; B: SSIS41 NFRITA4ZISIR T

RO, A BRAC S B R : SOk K Ex = 488 nm, K5
PAKEm =530 nm.

1.2.9 RT-qPCR: K Trizolifk 7L EU - 2T 412 Fn4n it
HHERNA, 8 FINanodropi il A% B s RIS =2 Bt
PERN AR AN, 2520 e FRUw e St U B ik
ITHAE, 8 FHRT-qPCRIZATMImiR-484 FISTRT1HE A 42
3%, (A B IV REA O CTIE, SR 2R At
XIS ARG MF 5 WK 1

1.2.10 Western Blot: MMt A LiEH
SIRTI. B-actinff)& [k & HOE EX HUAE KILO2
2 A /N ZH 22980 mg), RIPAZRLfR 5K H
BCAVEHMTE A&, Ml g0 5 HEdrE A
THEEEAEZIS0 ug). 1218 Western BlotSZ 46 MR ER
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- N
v o
1 |

Lipid droplets area(%)
—
o
Il

5,
0
WT-HF  KO-HF
d
B 2.0 200 500 4 ™= WT —
5 a - — - = KO
315 3 < 150 < 400
5 2 = 300
2 10 P 5 100 ‘Z? 200
£ s £ <
3 05 2 E 50 E 100
a & ] ]
0.0 8 o0 8 0
NC HF

NC HF

NC HF

2 miR-484BVFRIANIAS AT MEAISENA. A: HEHLEE ML OB E RN &R TR SR AR 1B N B: SAH D NR IS ALTRIASTHRIA 2 5
(*P<0.01, ‘P<0.0001).

15

Apoptotic rate (%)

miR-484 KO

3 ERBRmMIR-484BVRIANTSASRE T MBMAT AV, TUNELS (A B RKO-HFAD NEUHAFZA 2 B T 4iaH RS (P<0.05).

REBEAT. Tmage JMHT H ISR RO A REARL, LLH 9267 K et AL SLIOHHE R H GraphPad Prism 8.0
JEEAH 5 B-actin K FEAR A LU AR 2R H IR F RIS, BAFBEAT 00T, TR BT Pimean + SDERIR, ZHIAR
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BRI T Z 00 T ELAL, PAP<0.05 92 57 A Geit o7 i L.

2 R

2.1 &R E S miR-484F=SIRT189 £k #wm SHNCHL
FHEE, HFZHATFHZ P miR-484 %15 B & THE, SIRTIY
mRNAFIEE [ #5352 FEKP<0.05), WKL X R
IR 55 75 S AT 4 S miR-484f 1L 8N, FEFESIRTIfIR
15N

2.2 miR-48489 & A F g b K69 %o SNCAHAMLL,
HFZE /)™ BP0 A i 78 s B 389 v, 5 W T-HFZHAH L,
KO-HFAL/)N B A AR 3R B 298 (P<0.05), L
2A. HFA/NRIMETCAITG S & i = TNC4, KO-HF
/N IMIE P TCRITG & B W T-HFAL B 2 FEAIS, LA
2B. Ak, ENCHIA L, HFZH/N BUME ALTFIASTH . 1
T S WTHFZLAH b, KO-HFZL/N B MLE FH ALTHTASTH]
LR (P<0.05), ILIE2B. X 45 IR miR-484 MY g
B FEF A A 7 5 A, (R PR 4 45 .

2.3 B miR-484 89 F i xF % g 5 58 T AT L B = 49 %
o) SWT-NCALAEL, WT-HFZH40 A -0 &5, 5 WT-HF
ML, KO-HFZH40 M 1 5 2w, W3, X —45
$27R, miR484 Tt G R N 4t R 1.

2.4 miR-484 B #3A4xSIRT1 iz FmiRanda$idE & Tl
F|miR-4845SIRT1 3’UTRAFAESS G AL, WIE4A. Xx
SR BE RIS R BN, 5EMCAAE L, MZAWT-SIRT!
M B R Bl 1 2 2 PR IS, MUT-SIRT 14 g rp
J R BHE AR Z ), WLE4B. SMCAIAM L, M40
HISIRT1 05 B i 25 FRAIG, SICAHAHLL, 1 Hanfad
SIRT1FRIA W BT, WEAC. FiRsE AR, miR-4841]
A1) 4% SIRT .

2.5 S AASIRTIR B BN Ml T 5
HF+pcDNAZLALL, HF+pcDNA-SIRT1ZL 0241 fifg
SIRT )8 A 0K 5 3 T iy, 4 I ) ) 1 2 X0 35 PAIK
(P<0.05), L5, 1X—25 R4 R SIRT1 0] R it B4t
R TRl 4 P g A 1

3 171E

NAFLD K 805 2 i, RIS 2 0 R Z AR dE 76
J7 5%, BT E O 24 2 RRE — KA AEGRY. Bk
X FAZIR AR AL IR AR 2 48, A NG
T ZETHRZE B, H i 28 W 7UEHINAFLD AT
FERIE SR G, 17 HmiRNARE LA 5 Rz A e
SRR T DR, E VRS g 7 R A ] e Rl B
VEE R IEAE Y, BT LAmiRNASTENAFLD 1 2GR
WIS AP AR AR S BRI S E. PRI AR
Ferf, FATE KR BINAFLD 1 miR-484 [ 5 i ik, il
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A
SIRT1 3'UTR WT 5'-GGACAGGAAUAUGUUGAGCCUGA-3'

has-miR-484 5'- UAGCCCUCCCCUGACUCGGACU-3'

SIRT1 3'UTR MUT  5'-GGACAGGAAUAUGUUUCUAAGUA-3'

B - NC
)
25 C ns
— I

Z | .

.

Q 15 —

©

(<

S 10

©

B 21

[}

(a4

0 ;
wT MUT
C LO2 cell
MC M IC I

T10KD e o smmm— A CTDT |
42KD “—— S [-2Ctin

B 4 miR-484FIZBIBSIRTL. A: miR—4845SIRT1 3’ UTRAE(TLE
AR (FIRL OhREBE OGS AL, TR EAZRAAL L), B: W
S F RIS HRIIZE B (2<0.001); C: miR —4843s TR 2 (ML) ARk
HAZA)FSIRTIE A FAER:

TR [F] SIRT 1A/ 7 miR-484/ENAFLD H JIig fi AR 22 (1) 115

H T 7T CAIF SEmiR-484 2 5 i 4% i kK 4 5 K
J&, 8RR g T AR ) S B Ak % 212 (AR R
J&, miR-484 1] LB ¥ [ Fis 1361k, W35 2R bk LA M
7 AR A0 M 70, LigE P HIE 5miR-48438 125 #0H1] Apaf-1
R T AH G ER 1 AR 3k A /N4 M it () & A= Liufiff
FEPHA NmiR-484i@ 1L #l i Caspase-3fICaspase- 9K ik
LRI R B LA G 52 R i P R 45 45, SR T, A2
HPHE H miR-4841F 5 1)@ CCL-18/PI3K/AK T{E ik
UTE T, I RIEDURAEH. Ligs R n Kot gmis
RNA LINC003398E1 18 i # [1lmiR-484 11 i i 5 3R 175 3
(Lo VA B T, K FURA R T A4 PRI A v i 40 A
BRI NG FE T miR-484363k F i THisn, IRAWF AR
P, MHImiR-484RENE AR IR 1=, X 5 J5 FH R 45
15 s O S S P PN E B € APae eo | ST -y é L iR A B
HmiR-484 5 41 A T2 (A G 1%, miR-4847ENAFLD
HH R DI RERE SR PR R BE0E [ LA, HEME / miR-484
FEIFAEB A8 2E Va7 B B — IR AW I, A
T ISR I R AR 2 5 R S 30 4 — 2P B0 FmiR-484 68
% EL SR AESIRT, 4575 7§ SIRT19miR-4847E T
240 e R 4 X % 2 —.

SIRT 12 —FK#it T-NAD 11 2= Z AL, 75 5A AL AN
BRI R AR T, BT AR AR A I O
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A C . MC
Ny M
Nl 80 + d
& Qg"Q,(» d —
X
%o ~Zg RS 0}?- ’o\? 60 - —
110KD —— SIRT1 <~
— — — % o —
L
42KD e — s S -octn S
§ 20
N |
0 T T
N
1% S
& Ny
& 09
<
Qx
By

B NC HF+pcDNA HF+pcDNA SIRT1

] 6.5%
10° 3

10" 3

PI

17.1%
10° 3

10* 3

10° 3

10° 3

10 10? 10
5.7% 20.3% 16.5% E 29.1%
TT IIIIII[ T Illlm| T A Illlrl| T lllllll] TT Illlll| T I||||||| T A Illlll[ T lllllll[ T lllllr‘ T lll"ll[ T a nml[ T llllm[ TT IIIIII] T IIHIII] T
10°  10° 10> 10° 10 10° 10> 10° 10 10° 10 10° 10" 10°

Annexin-V FITC

85
FONLO2AMNEJE THI5EM; D: 18 L O Qe R AR AL R T FOA LO2 AN i AR SR I,

R KA. AW FIESESIRT AT DL EL A R i 1%
WA L [K] (Ansterol regulatory element binding proteins,
SREBPs. FASNFIACC)FIA RN, (H51E =1,
SIRT 1 e F I i 7 A2 1, B0 AG 2 2, SRS — Tt H 3
JIGE P75 P s DR 2 5, TR A DR I I S A A S T
ARy T X & T UM CBREF, Iniiedd py s i
PEFPO 2T S8 i 41 7 21O G 2 S 30 E i ik
STRT1 G % FEAR A0 M8 T2 [F) £ BEL O2 il 25 FR R 2 B
fiX. CAWFFTUESESIRT RERS ML T lpS3Rik Xt =i 7
SRR TP AR R R Y, AR R RS R —
. T RISSIRTIREB IR =i e 2 7 T 4B o™ F AR
B, DLW FT 45 SR ik B SIRT 12 54l A T2 72, hF
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WRIASIRTIAEGS R R AT ABIRABANAR 1E. A: RIFIAFTTT O LO2AIEHSIR T1E I FGAMISENT; B, C: 1l At A A7

5T SIRT1Z 5NAFLD# 5 /E - ML $E 45 1K 4.

4 5

25 BT, miR-484 8605 N FFAH AR I A M I 7, JAL
il 5 4L A STRT 1A %, $E[AImiR-484/STRT 1R GEE K HT (1)
NAFLDYAYT 7772

XERR

[oad HE =

L=
IR, miR-4847E % MR S A OA B (e . FLIR
. SiE W, B, . BRESS) ok E B E
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F, 15 H A7 X miR-4847& 752 5N AFLD# 45/ FALH]
P AN G TEAH I TS

LY

AT B FERT FomiR-4847E iR B e TS HFAR LRI 125
Wi, IR H AR AL, Tl Ba TN AFLD i
FEHEFT AL

BRI miR-484IE L SIRT 1 SN -5 SNAFLD 5
ML, NG PRIATT B2 WINAFLDR BE R .

Eoal g

B2, BATR B AL (WTA). miR-48455 %541 (miR-484
KOZH)/IN AT R IR A, 18 i RT-qPCR A Western blotSE
IR0 UFmiR-484%] T il /3 FSIRT1HFRIA M. HhAk, H
— SE R PRI 35 i T IR SN AFLDH B AR R, BEAL 5 ik
miR-484 mimic(MZH). miR-484 mimic NC(MC#H). miR-
484 inhibitor(I12l). miR-484 inhibitor NC(ICZ). pcDNA
SIRT1ZH. pcDNAZ, KM O ik Hr ia A
f5 0, WA GHI A M4 T, Western bloths IILO24H
MISIRT 12 380k, AU 2 B 15 R DRl o I S50 36 11E
miR-484 5 SIIRT 1 {14 1] 5% 3.

AT 5 36 I B 7/ BRI B e AR ASE 2R R L miR-48438
N SIRTIRIA, 75540 M08 T hn =5 3R PR R AR i I
4%, FkmiR-484F 1A B E I SIRT 1314 RE A8 41)
20 B 1Y PR P P B A5 4%

JFF FE 20 B TE i I B i T d i (2 HFmiR-4843KIA i, &
FOR W FSIRTIZAA R, g P I A o,
AP A 1 A s 34 1

BEE=

AW FEIE I AR P S A A 256 L [R50 T mi R-4847E 3 i B
e NDHISIRT1FRIL, @ (e 4u i 2, Jo AL 2k
— Bt TR R R R N TR i miR-4843IA L, B
miR-484 Ly 431, DUSE T B ) R s SRR RS P i
JHAR AR AL, a7 SRR YR 7 s A Fe fit 22
Ak

5 2
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Abstract

BACKGROUND

Radix Actinidiae extract (RAE) can inhibit the proliferation
of gastric cancer, lung cancer, and other tumor cells, and
has appreciated anti-tumor effects, but it is unknown
whether it affects the malignant phenotype of colorectal
cancer cells. The expression of miR-192-5p is reduced in
colorectal cancer tissues, and its low expression is related
to clinicopathological characteristics such as tumor size.
Thus, it can be used as a potential biomarker for the
diagnosis and treatment of colorectal cancer. StarBase
bioinformatics software predicts that cAMP-regulated
phosphoprotein 19 (ARPP19) may be a target gene of miR-
192-5p. This study hypothesized that RAE can affect the
proliferation and apoptosis of colorectal cancer cells by
regulating the miR-192-5p/ ARPP19 axis.

AlM
To investigate the effects and mechanism of RAE on
proliferation and apoptosis of colorectal cancer SW480 cells.

METHODS

After SW480 cells were treated with RAE, cell
proliferation was detected by MTT assay, apoptosis was
detected by flow cytometry, and the protein expression
levels of Cyclin D1, cleaved Caspase-3, and ARPP19
were detected by Western blot. The expression of miR-
192-5p and ARPP19 mRNA in cells was detected by RT-
qPCR. miR-192-5p mimic or ARPP19 small interfering
RNA was transfected into SW480 cells, and then the
above methods were used to observe the effects of over-
expressing miR-192-5p or inhibiting ARPP19 on cell
proliferation, apoptosis, and the protein expression of
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CyclinD1 and cleaved Caspase-3 in SW480 cells. The
regulatory relationship between miR-192-5p and ARPP19
was verified by the dual luciferase reporter gene assay.

RESULTS

RAE decreased the survival rate of SW480 cells and the
expression of ARPP19 mRNA and protein (P < 0.05),
but increased the apoptosis rate of SW480 cells and the
expression of cleaved Caspase-3 protein and miR-192-
5p (P < 0.05). Over-expressing miR-192-5p or inhibiting
ARPP19 expression could decrease the survival rate of
SW480 cells and the expression of CyclinD1 protein (P
< 0.05), but increase the apoptosis rate of SW480 cells
and the expression of cleaved Caspase-3 protein (P <
0.05). miR-192-5p negatively regulated the expression of
ARPP19 in SW480 cells. Inhibiting miR-192-5p reversed
the effects of RAE on proliferation, apoptosis, and the
protein expression of CyclinD1 and cleaved Caspase-3
in SW480 cells. Inhibiting ARPP19 reversed the effects of
inhibiting miR-192-5p on proliferation, apoptosis, and the
protein expression of CyclinD1 and cleaved Caspase-3 of
SW480 cells treated with RAE.

CONCLUSION

RAE inhibits the proliferation of colorectal cancer SW480
cells and promotes apoptosis, and its mechanism of
action is related to the regulation of the miR-192-5p/
ARPP19 axis.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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e BLAR AR B A (rattan root extract, RRE) T 474 H /&
Ji G S I 9 tm MR 3G 5A, B — AT BAE A, A2 R R
T ¥ gk B R e Bk A AL K 4o, miR-192-
SpAELE H R LR P FGA AR, AR R GA 5 0 3
KANF e RREFIEANK, TIEA L A MRS 60
A A AR EM. StarBase £ W12 B F BTN B
T, AR ERA Y 9B ER LR B 19(cAMP-regulated
phosphoprotein 19, ARPP19) 7 #,2 miR-192-5p#% ¥k
B, KA RARARRE T i i 7848 miR-192-5p/ARPP19
Ehsve 4k B fn i XE s Fe A
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V=14
IR TRREA 45 A 3 /&S W40 2m JiL ¥4 4 4= )8 T- 49 %A
BAE R AU,

Ti%E

RRE-F#SW4804a fitLj5, MTTH 20 feL3g 74, iR X,
2 fe, R A ) 4w LR T, B B PP A sk A ) 4 R P
CyclinD1. C-caspase-3#2ARPP19% & 7K-F, RT-qPCR
#im) 4@ AL P miR-192-5pA2ARPP19 mRNAK-F. 43
miR-192-5p#t 34 L ARPP19/» FHRNA £SW480
g, iR AR ) 7 sk LA AE A A miR-192-5p 746
ARPP19& ik 3 SW4802a ftL3g 74 . A = & CyclinD14w
C-caspase-3% &) £k 09 % vh. MR K ZBERE L H 52
353 1EmiR-192-5pF=ARPP197A4x X %.

ZR

RRE T BAKSW4804m it 75 7% £ A ARPP19 mRNA
Fo & & #9 £ 3K (P<0.05), 3% mSW4804m it B = & &
C-caspase-3% & ##miR-192-5p#9 £ ik (P<0.05). i &
A miR-192-5p 2474 ARPP19 4k ik 34 T 4KSW480
a jo A7 B B CyclinD 1% & &34 (P<0.05), Mt &
SW480%m it A = & & C-caspase-3% & £ 3A (P<0.05).
miR-192-5p £ SW4804m it F ¥z §i A4 ARPP19 &
ik, #HImiR-192-5p &k T # 4R REXFS W4804m fie,
¥7i, B ACyclinD1F=C-caspase-3%& & & ik 9%
"R, P ARPP19A&GA 7 # 4537 HmiR-192-5p & ik
STRREA 22 69 SW4804m A ¥g 75 . A =% CyclinD14e
C-caspase-37% & & ik 69 % 7.

221
RRE ¥ 7 2374 45 A% J& SW4A804m it 3 74, 4Tt 2m fifr
B, EAE A HLH 5 AmiR-192-5p/ARPP194h 74 % .

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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HE4 58 = A7, BOT 3R 5 DU A ™ oy N\ S {2,
T, 25 B R R AL G R B HLB = A 2R 97
230, RO HOR AR R i) o R, ISR TR 9T 1%
Ji 988 B 245 40 0 43 B R B R AR R S R AR A A
BRI B R B (AR, BAATEAFNE . 2K
B fREREM . R TRk IR R A RN, A
FRHEE P (rattan root extract, RRE)ELA HUMRE ThRL, A&
TR TSR 259). R 7T R, RREW @ T
iU S G CT90 1 241 i il S A0 T SGC 7901 4 L F)
WA, RIFPUMBEIER. 40 C S0 EoR, RREATIE
ok L 440 e D R 375 3 4 M 0 e A i A S 49401 i
4K B, RREZ & K IEDUES e /R RS AR H1. 5/
RNA (microRNA, miRNA) i] i HALIL K [ RIE, =5
RrIER i TSGR, FEAMIEGRTT
(3 T4 55 BF AT EoR, miR-192-5pfE 45 B e A 4R
S R FRAK BRI, 55 R /NS I PR B AE AR O,
R G E R SR TSR AP bR B, StarBase 44
GRS o, PR R R B R B 19
(cAMP-regulated phosphoprotein 19, ARPP19) ] g /&miR-
192-SpFJ#EIE K. ARPP19 Rt 1) 2 (1 i R g2 A K
WA 223, HmaRIA vl fe 5 s 4 M 1 B A T
SRR, ASHF 9T LASE B i S WASOLH i A fF 7T 5T 2,
miR-192-5p/ARPP19HIAVIA &, #R1} T RREXTSW480
1 PR 1 R T2 R RTRE A 4 FAL, DA A 45 B s 1
RIT IR AR,

1 SRIRSE

1.1 A4

1.1.1 RRE# & AR R R 25 K% 28 — IR = e
W25 ) T E, M, 15200 B . HERFREXS00 g BUAR
Hr, IA2000 mLIE T %, 60 “C[\31i24 h, i 3. JE#E K
1AL, B PRI G I, el 25 R IOE T RE 2 JIR, B
AR 2k K. SRR ICI(RRE) 3 2R
=ERI A,

1.1.2 e faiX 7 SWASOAM M &R, rh ERF e b g4 i
P B4R ILiE(FBS). RPMI 164035 573 AU FF Jknge e
BEMTT), JEa{Z 3 E; Lipofectamine™ 2000371 &, 3%
FElInvitrogenA wl; RPTAZHEIHE ED1(CyclinD1)A
T It & if-3(C-caspase-3)P ik, £ E Santa Cruz
Aw]; HAHANCAMPU T H(ARPP19)BUE, BRIk
BB AR A F; PCR3IY). miR-192-5pfi4
(mimics) A7 (anti-miR-192-5p) K X HE ¥ 51lmiR-NC
Flanti-miR-NC. ARPP19/NF#ERNA(si-ARPP19)
7 e B UM 41(si-NC), g5 UL R A F]; Trizolif
FURI AR AP CRIAF &, HATAKARAA T,
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Annexin V-FITC/PIZIAE 123877 &, — ek FER(BCA)
B ARSI 7 R ' 2R R A A &, b
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1.2 7%

1.2.1 mfe3Edfodt e SWASOMME 55, H&10%
FBSHIRPMI 164055 7 H 57 7% 1 5 6 32 K
SWA4S0ZH IR 42,5 X 10*N/mL, LA2.5 mL/FLEFT
6FLH . SR Lipofectamine™ 20008 Fi A%, 70 hil#% e
miR-192-5p mimics. miR-NC. anti-miR-192-5p. anti-
miR-NC. si-ARPP19. si-NC. anti-miR-192-5psi-
ARPP19. anti-miR-192-5p5jsi-NC. # 412 h, H#ufs
JE, FEREFR24 h, WEEAT I # H.

1.2.2 @4 KRGS W40 fil 43 At R 4L (N C
) FIASFIFIERRELL, FANCLH 41 IE 5 15 7%; RRE4L
YA B 50 1004 200 400 pg/mLY RREFIEE I
FERiFE24 h. HJmiR-192-5p. miR-NC. si-ARPP19.
si-NCHISW4804M it FH /N & RREF 1 7 3£ 155 924 h, 435l
10 9miR-192-5pZH . miR-NCZH.. si-ARPP19. si-NCZ4.
HJeanti-miR-192-5p. anti-miR-NC. H:#£Jtanti-miR-
192-5p5si-ARPP19. anti-miR-192-5p5si-NC{ISW480
A 5200 pg/mL RREMIR;FRIEREFR24 h, 2350
A, RRE+anti-miR-192-5p2l. RRE+anti-miR-NC4.
RRE+anti-miR-192-5p+si-ARPP1941. RRE-+anti-miR-
192-5p+si-NC4H..

1.2.3 MTTHm) 28 fo 3 74 I ERM0IK 1.0 X 10°4Y/
mL, LA200 pL/ALEERN T96FLM . #421.3 27 4HALEE, Kr
FJ5, 120 uL MTT (5 mg/mL). FHi E 4 h, FEREE5E, N
150 puL— FEIE AR, BEAR1X490 il B (A). 7%
1.2.4 7% X g8 oAUl am ie 8 R R 40 B Tk B
1.0X 10°/~/mL, LA1.0 mL/AL3ERhF244L0R . $%1.3.2%
HALHE, KrFR)E, RN, 2/ Annexin V-FITC/PLA
SIS, PR QA M (SRS D P

1.2.5 RT-qPCR#& 28 #2, # miR-192-5p#A2ARPP19 mRNA
KT UM RN RAL T[] 1.3.4, 5 9R 45 R, TrizolidH
FREUMRNA, W55 NcDNA, {TPCRY 4. 314571
miR-192-5p E{i#5°-GCCGCGGTACGTCGAGCAA-3’,
Fi5°-CCGTAGCCGAAGTAAAGTA-3’; ARPP19
FI%#5°-GCCTGGAGGTTCAGATTTCTTA-3’, it
5-CACCAGTGACCTCCGTCTTAT-3"; GAPDH I
I#5°-GCTGGCGCTGAGTACGTCGTGGAGT-3’, F
J#5°-CACAGTCTTCTGGGTGGCA GTGA-3’; U6
Fi%5°-TGTCCGTAGCTGAAACGACAC-3’, N
5-CCGTAAAGCTGCCCG CTGACGC-3". 2~ “2kit4
miR-192-5pF1%} T ZU6. ARPP19 mRNAXS T NS
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GAPDHI[P)ZRIZE K-

1.2.6 Western Blotix# M ARPP19., CyclinD14=
C-caspase-3%& & & A K-F: 4RI FIAbHE[A]1.2.4, £
FREER G, RIPARFIFEEGIIL T A B H, ZBCAVEE
. 10% SDS-PAGEHLIK. . S%MiJE Wk 14
J&i, 43 AIIARPPIO(FEREE1:500). CyclinD1 (k&
1:600). C-caspase-3(FiFEfE1:400)—Hifk, 4 CiFE It
. Il 2EPi R —PiF R 1:2000), ZRMFE 1 h. nfk
SRR, B R R .

1.2.7 MR F R R W 5 i B A KA
SWASOLH I & 42.5 X 10*~/mL, LA2.5 mL/fLEER T
6fLB . SR Lipofectamine™ 20005 i 1412, 43 7 3k5%
JWT-ARPP19 5miR-192-5p mimicE{miR-NC. MUT-
ARPP195miR-192-5p mimicE{miR-NC. #4412 h, ¥t
BrIREE, RG24 h, WEELIAE. S IR R RS A
DT BB A, AT S RS 1.

Heit A0 SPSS 22.0% M4 B SEIGHUE. 754 IE
DA HE R R Plmean £ SDR 7. 9 20 7] Eb 358 FH
SEREARAG IR 2 IR LG F B DR R O 2 A0 A, b
PP EL R FHSNK-g K36, PLP<0.05% 78 2 74 it

2 R

2.1 RREX % # /% & SW4804m it 3g 75 69 % v H5NCHL
Ebds, AFBREE(S0. 100 200+ 400 pg/mL)HIRREE ]
SW4R04H i f5, AHMIAEIEZEL(P<0.05). H1T200 pg/
mL{JRREXTSW4AR0AH il #4511 50%, [HILiL#H¥RRE
WEE 200 pg/mLidk AT 5 22505, WAL

2.2 RRE*T 45 B 17 5% SW4804m it A T 89 % vh1 5NCA
A%, 200 pg/mL RREAEFISW4S04H AL, 4RI -2
C-caspase-3 £ 1R IA T E1(P<0.05). WL 1. 2.

2.3 RREX 45 &% J%SW480 %8 fmiR-192-5p#= ARPP19
F A0 Hrh GNCALHEL, 200 pg/mL RREEFISWA480
M), 40 miR-192-5pFRiA T (P<0.05), ARPP19
mRNAFIEE A (R IR @P<0.05). WLE2. 3.

2.4 miR-192-5pid & A xt 45 & W /& S W4R02m oL 3% 5 =
Aoy %m SmiR-NCA L, miR-192-5pZHSW480
M P miR-192-5p L TH 5 (P<0.05), 4473
CyclinD1 £ 1R IAFEIK(P<0.05), AT 2. C-caspase-34%
21k THE(P<0.05). WLIEI3F14.

2.5 P4 ARPP19 & A xF 45 A W & SWA0 4m 38 74 A= )
T# e Hsi-NCALELE, si-ARPP194HS W4804 g -1
ARPP19% I FRIE F#KP<0.05), 41HI77i% % . CyclinD1
R ARIBFFKP<0.05), AT %, C-caspase-35 KA
FHE(P<0.05). L4, %S,
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R 1 MILERNAREREREFUREE YN SWAS0/B RIS AR

li@(mean +SD, 7 = 9)

485 BER%)

NCZH 100.00 + 10.57
50 pg/mL 90.13 +9.02°
100 pg/mL 76.02 £7.61°

RRE 200 pg/mL 51.13+5.10°
400 pg/mL 30.04 +4.02°

F 125.276

P 0.000

SNCALL#, °P<0.05, RRE: BEEURIZENY).

R 2 BEURIEEWINSWAS0MARAT YR Id(mean = SD, 7 = 9)
483 C-caspase-3 TATER(%)

NC 0.35+0.04 8.43+0.85

200 pg/mL RRE 0.86 +0.09° 25.76 + 2.55°

t 15.535 19.342

P 0.000 0.000

SNCALE, °P<0.05, RRE: BEEURIZEMW).

2.6 miR-192-5p %i 1# ARPP19 & ik ARPPI9/J3’UTR
EmiR-192-5plf&E 845 &0 mi WLESA. SW4804H fifd
JHYmiR-192-5p mimics'5WT-ARPP19J5 7% ¢ K il
T PERRAR(0.2940.03E61.00+0.11, £ = 18.681, P<0.05),
M4 %emiR-192-5p mimics SMUT-ARPP19J5 %t &
BV M T T 2 A0 k(1.07£0.12E61.06 £0.10, £ = 0.192,
P = 0.850), #i#miR-192-5p"] 5 ARPP19[J3 UTRAE
454, SmiR-NCZLH#E, miR-192-5p41S W40 il
FHARPP19%E (/K FB#{%(0.42+0.04161.04+0.11, £ =
15.891, P<0.05), ifiSanti-miR-NCZH Ht4%, anti-miR-192-
SpZHSW4804M il H ARPP 194 (7K F-F+=1(1.25£0.13Lk
1.0240.12, £ = 3.900, P<0.05), #2515 FImiR-192-5p#l
i) 734 ARPP19%555. LK.

2.7 34 miR-192-5p 7T i# 44 RREX} 45 & 1 &S W480
40 038 74 Fo 8 T 69 % vh S RRE+anti-miR-NCZH L%,
RRE+anti-miR-192-5pZHS W4804H I /7% %, CyclinD1
FHARIEFE(P<0.05), T %, C-caspase-3tHARIA
FA%(P<0.05). WEI6RIZ6.

2.8 #H ARPP197T L i# 237 4lmiR-192-5p*RRE
AL IR 4 AR RS WASOM ILIG A A TR Wk 5
RRE-+anti-miR-192-5p+si-NCZ Ll %%, RRE+anti-miR-192-
5p+si-ARPP19ZHS W40 [l {75 % . CyclinD1&EH
FRIEFFL(P<0.05), T, C-caspase-35 HAKETHH
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xR 3 FEIARIZEEWIXISWAS0LAREImMIR-192-5pFIARPPI9ZRAHISZI(mean + SD, 77 = 9)

485 miR-192-5p ARPP19 mRNA ARPP19Z2H
NC 1.00+0.11 1.02+0.12 1.056+0.13
200 pg/mL RRE 3.24+0.32° 0.34 +0.03" 0.40+0.04°
t 19.8569 16.492 14.337
P 0.000 0.000 0.000

SNCBELEE, °P<0.05, RRE: BEEURIZENY).

+R 4 miR-192-5piFFRIANISWABOLAIRILIE A AT AYSZIM(mean + SD, 7 = 9)

483 miR-192-5p CyclinD1 C-caspase-3 BIEER(%) TR (%)
miR-NC 1.00+£0.12 0.86 +0.09 0.38+0.04 100.24 +10.02 8.38+0.84
miR-192-5p 2.96 +0.29° 0.32 +0.03° 0.99+0.10° 62.19+6.22° 22.16+2.21°
t 18.735 17.076 16.991 9.679 17.485

P 0.000 0.000 0.000 0.000 0.000

SINCAELER, °P<0.05.

&= 5 HHIARPPI9FRIANISWAB0ARIEIE A AT AIYSZM(mean + SD, 7 = 9)

483 ARPP19 CyclinD1 C-caspase-3 BIER(%) ATR%)
si—-NC 1.08£0.11 0.86 +0.09 0.37 +0.04 100.89 + 10.08 8.40+0.84
si—ARPP19 0.42 +0.04° 0.33+0.03° 0.95+0.10° 53.07 +5.31° 27.43 £2.75°
t 16.916 16.760 16.155 12.592 19.854

P 0.000 0.000 0.000 0.000 0.000

Ssi-NCHLH, °P<0.05.

R 6 HHEIMIR-192-5p Ol i B iRIZ BRI XS SWAB OB ILSE RN AT BV (mean + SD, 7 = 9)

VEE miR-192-5p CyclinD1 C-caspase-3 BER%) ATR%)
RRE+anti—-miR—NC 1.00+0.12 0.38+0.04 0.88+0.09 51.86+5.18 25.69 + 2.56
RRE+anti—miR-192-5p 0.45 + 0.05° 0.77 +0.08"° 0.42 +0.04° 89.33 +8.93" 12.66 = 1.26°
t 12.692 13.081 14.012 10.889 13.700

P 0.000 0.000 0.000 0.000 0.000

S5RRE+anti-miR-NCZALH#, °P<0.05, RRE: BREURIZENY).

(P<0.05). WLIEITFIZET.

31

gt H g i IR E R EMLST . BUT SRR, (BT
YREFAFERR MBI, By 8cAMED. Inak, e
FICTEPERC R B RIE /N 2950008, FAE Mg e T
H A FH 4% 52 9. RREAR M R 25 EAUARSR BT R,
FiiEsn, RREAAEE T B iSGC-790141fiBel-285 7K
T FRIB(EHESGC-790 1 41 M 71" RRE RT3 i 1l
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PI3K/AKH % FRI0S )i 20 i A S49 45 5. 3 58 ]
RREEAB P HIVER. CaspaseZi ik b2 5114
HPH T, T caspase-3 /& caspase 2 i s N [ B 1 4% B 1,
B ) S8 I 1w S 1177 41 R N5
B, RREAEHISW4S0ZH L), A7 G - FEAK, i -
R AL H C-caspase-3 £ F 3R T 51, KHIRRER] g1l
1L % caspaseZ Ik S N RAN IS WASOLH I 1 5 J fie itk
HRLE T, RAEPLAS E AR .

miR-192-5p/& —FmiRNA, £ 5 Z Mg 1 & £ kK
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R 7 HHIARPPI9T] DAL HIHIMIR-192-5p X BRALRIZER DAL IR AYSWASOABIBIZ A A AT BISZ A (mean + SD, 7 = 9)

4B ARPP19 CyclinD1 C-caspase-3 BIER(%) TATE(%)
RRE+anti-miR-192-5p+si—NC 0.98+0.10 0.78 +0.08" 0.40 +0.04° 90.02 +9.01° 12,53 +1.25°
RRE-+anti—miR—192-5p+si—-ARPP19 0.52 +0.05 0.46 +0.05 0.75+0.08" 62.39 +6.24° 23.68 +2.37°
t 12.343 10.176 11.739 7.563 12.484
P 0.000 0.000 0.000 0.000 0.000
SRRE+anti-miR-192-5p+si-NCZLLER, °P<0.05, RRE: BREURIZENY).
<
A & B
&
)
O <
) ¢ > &
10 10* \@V
O
&
QO
10° 10° & P
& | 102 102 Cleaved-
caspase-3 - -
10 10
10° LU 10° LU f-actin - -
10°  10' 102 10° 10* 10° 10' 10* 10° 10°

Annexin V-FITC

>

1 EEZURIEEW(rattan root extract, RRE)NYSWASO/BERAT-BYZIN. A: i C4HiE MR REXTSWASOZHNE JET FI=; B: RREATSWA480

ANEH C—caspase—325 1 FE R IR

<«
&
&
o¥

»

@]

S

2 BERAURIEEINISWAS0LBIEPARPPIOEE B RIKEVSAM.

J&. Zhu5 "% S, miR-192-5p7E 2 2 rh %54 %
i, B EmiR-192-Spi it #1 ) FFOR IR 2R 32 1A LA
FEPR 7 135 FH A i« 3B A8 M 28 R A4 A,
% 3 b 7 -8 B AR AR HEVE T, N FR BRI T S 4t

L 2R A 2k Hif, fiEmiR-192-5p ] H T
R ) S 2 . 31X 10 B miR-192-5p7E AN [F] g v & 4%
FRIVE AN TE], BT DAy e 25 DR b e i R R AR, S
A S (i g o DA (2 3 eyl R R k. SR 25 S5
2R, I RAEmMIR-192 0] i 45 B S WASOLH i 13T
AR ZE. A IEIR, FYmiR-192-5p mimicsX] fHAS
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SW4S04H U3 5E, FInEIFLIE T, $E7”miR-192-5pfE 4
LW R SRR, FEPT R 45 B VR YT I 4y
THER. JinZE I A UK, R @ FimiR-192-
SpFIA PTG AE/INH T et 40 e 1) 38 B A g B A2 4
JET:. AR EoR B, RREFIEHESS B S WAS04
i miR-192-5p7i%, #HImiR-192-5p7iki¥i%: T RRE
XTSW4AB0AMuIESE . T X CyclinD1HMIC-caspase-34 [
FEksmm, VARREME I F AN miR-192-5pFik
RAEGEE B F R,

NT SR RRE@EN FIAA0EHmiR-192-5p
TR RAEpLAS B E B, A8 0L UESE T miR-
192-5p7ES W4B0AH il H 4 7] 17 1 #5 ARPP195R k. 9T
BoR, HUARIRFL IR A ARPP19R A Ty, b
miR-26ai 2 # 5] 1] AR PP 19 FHAS HUIR AR FL SR e
i3G5, ARPP 193 IA /K P 55 HF 40 o ge Jof 8 K /)N
BB EE, $IHIARPP192IA i) FRARH-4H e 40 i He p G2
FSMMC-7721 {4 K 617 i miR-320 % 28 i
FIHARPPIOEHEFL M CF-741 i £ K™, H #T,
ARPPI197ESS B i b KA I RE AR FL AR IR,
N ARPP 19 IA AT $1I i) £ B My des 40 M 34 5, (i ik
JIgE T, BB ARPPIOE NS R 5 5 45 B i K
AR, i) HLRIA T RULR M Ah L 1 R R R,
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A
R
& &
L 10* < 10° <
10° : 10°
2

5 | 10 10°

10! 10

10° e 100 e —r——e

10° 10 102 10° 10° 10° 10 102 10° 10°

B
<R
I%(J :\9"’)
& &
CycinDt W —
Cleaved-
caspase-3 | — -

Annexin V-FITC

3 miR-192-5piF FRILGSWAS0LBIZIET- K2 CyclinD1, C-caspase-3ZBEIFRIE. A: A4 URIATNEmIR —192—5pi) 6K J5S W 4804I
AT : B: Western blot*ﬁﬂUmiR—192—5pﬁi§ﬁ}ESW480?HﬂﬂﬁrhCyclinDl . C—caspasc—S%Ei‘éﬁA

A
)
Q\/
¢ &
L 10 2 10* 2
10° 10°
- 10° 10°
10 10!
10° T 10° Ty
10° 10* 10> 10° 10* 10°  10' 10> 10° 10*

Annexin V-FITC

B 4
¢ &
B 5

CylinDl R —

Cleaved-

caspase-3 | — -

B-actin

4 3NHIARPPI9OZRIAGSWASOLAIRIAT R MBIBARPPI9, CyclinD1, C—caspase-3ZB/ERIA. A: i Al MANHEIAR PP19F4A 5
SWASOATNEIATS; B: Western blotfIHITHIAR PP19FRIA TGS W4S0ZHIEHTARPP19 . CyclinD1, C—caspase—34E [ 7RiA.

A
ARPP19-3'UTR-WT 5' ... ACAAGUUAGAAGAAAGGUCAC ... 3'

miR-192-5p 3' ... CCGACAGUUAAGUAUCCAGUC...5'

ARPP19-3'UTR-MUT 5'... ACAAGUUAGAAGAAGUCAUGC... 3'

B
&
& &

ARPPIO MR s S S

5 miR-192-5pEL@IEIRARPPIOHIZRIA. A: iid TargetScanX)
miR—~192-5pFIARPP194E & B TN RE; B: Western blotkiiil]
ARPP19EFHIFIE.

&
* *
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Xof eSO B TS A RS Bh. ANHIE PR AL R, RREATH]
1145 B SWASOLH il 1 ARPP193R 1A, #IH| ARPP19%
A AT I AN miR-192-5p# 1A SRR EAL EE 1) S W4804H]
fudsE . P12 K& CyclinD1FIC-caspase-3 85 &L )5
wi, P25 PR REGE R0 miR-192-5p K ik,
B N HARPP19F ik K AE L4 B e 1R .

4 1R

2% I, RREATFHAS 45 B S WA804H M3t 4, 1 i75 5 5L
T, VEFILEIAT R85 R miR-192-5p/ARPP 1944 5%,
BARIT S E S e A, AR 7 TR 3)
WSk — DR R REXS s Py 45 e oo A= K R %
[z S HoAm AR FIALA, LA A TR R G T R AL st
5o AR
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A
«R
& 4
& &
((;\'& (\.‘\,&
‘ox’b ‘oxlb
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— | 10 10
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10 10
10° Ty T T 10° L |
10° 10" 10> 10° 10* 10° 10" 10> 10° 10*

orcinnt —
- e

Cleaved-
caspase-3

Annexin V-FITC

6 HNHIMIR-192-5p T EERREXISWASOBIIEIE A A TAVRZIA. A: Fi XA SAGIHTHImiR —192—5p A R R EXMEHIS WASOZHIEIH 5

Mi; B: Western blotfMHIHImiR —192—5p AR REZMEAISW4S0HEIEI CyclinD1, C—caspase—375 F F RIS,

A
. .9
& & L
Q
& &
Q/X’b )((9\ Q/X’b X(o\
& 'v°’Q & ,L,%Q
. 5 4 g
L 10 10
10° 10°
- 10° 10°
10 10
10° T 107 L et e |
10° 10 102 10° 10° 10° 10 102 10° 10°

B & & &
I S K
SN S
& RN
&R &R
o~ N
ARPP19 - —-—

CyclinD1 - ——

Annexin V-FITC

Cleaved-
caspase-3 - -

7 HIHIARPPI9TI A EEHNHIMIR-192- 5p I EEBURIZER M (rattan root extract, RREMBHISWASOLBIRILIEFAT-HVSZIN. A: i AHlE s

THNHIARPP19ATmiR —192—5p X R R EZMHAIS W4S0AHNE I -
A ARPP19, CyclinD1, C—caspase—35 F AR A5

THE=

45 B s 1 RO AL R B, B A RNIR T 2
Wy, FEELARHE ) (rattan root extract, RRE)E A —EHi B
Jer FO T eV ), AFUHG 2 75 5 e 45 B W R AR K R IE R
1. AT AR FURRERT 45 BV e 4 i 1 G AT T () e
ST RedLE, DU a4 B e T SR AR,

Eoaiie /074
AT FEI) 3 8 R R B2 75 5210 45 B iz e 201 o 334 5 A
T M BE TS 42 miR-192-5p/ARPP19%H K HEAEH, H i
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G B: Western blotf&IHIHIAR PP19FImiR —192—5p AR REZMHAISW480

RN T IRFERREFR T3 KA 45 B e /F X AT RERY
TEFIBLL.

e =l

B EE H SRR RRER 5 B hig B lE
PR AT RERIME AL, 8L A SN S48 W R RE A]
BB L 44 miR-192-5p/ARPP 1 9%l il 45 B[ 41 1
B, FHe AR T, IO T 45 B R AT i
R B SRR AR,

ASHIE TR FIMT TAS U 41 48 5, I8 24 P A A 00 240
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P, BRI CyclinD1. C-caspase-3
FIARPP19%E [1/KF, RT-qP CRE Il 1 miR-192-5p
HMIARPP19 mRNAZKN-. R 2R AR o J K S 96 30 1iE
miR-192-5pAIARPP19% [f1] iff 4555 2.

A Fr4h TR IRRE AT #1145 B Rpded 40 M 3 5, JEfeidk
HT, fE— e R LRSS B E . R, RRE
ek B AN miR-192-5p A M| ARPP19%
ik, I FRIEmiIR-192-5pal i ARPP19#5 m] FEAK 45 EL W
FE ARG FERE 7, RN T2, HmiR-192-5p#l
] f1 14 ARPP19.

BT YR BARRE O] #0145 B i 40 M3 5, )
SHM T, HAR ML AT EE 5 % miR-192-5p/ARPP19
B %, FAA1RYT 45 B W (T TEAN .

REh=

AW TAFAEA L Z AL, LRSI T AT TR TT,
v A 1L B S U6 7E 1A 9 IR FER RE R4 45 B A
PP R B AR R AR L IR Bk — D AE R N HIERRE
X4 B AR FE R R BB AENLER, AN B
JERATT SR AR R,
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Abstract

BACKGROUND

Gastric cancer is a common malignant digestive system
tumor in China, and its prognosis is closely related to the
early diagnosis and treatment. The rate of early gastric
cancer is less than 10% in China, which is far less than
those in Japan (70%) and Korea (50%). Standardization of
gastroscopic diagnosis and finding gastric cancer screening
program suitable for China are of great significance.

AlM
To explore the clinical value of Kyoto Classification of
Gastritis in gastric cancer screening in primary hospitals.

METHODS

The Kyoto Classification of Gastritisg was used to
retrospectively analyze the data of patients who visited
Shekou People’s Hospital of Shenzhen for digestive
symptoms from September 2019 to November 2020
and met the new system for gastric cancer screening
requirements. All patients were divided into three groups
according to the grading results of the Kyoto Classification
of Gastritis: Low-score group (< 2 points), medium-score
group (= 2 points but < 4 points), and high-score group(=
4 points). A comparative analysis was performed on the
detection of gastric cancer among the three groups.

RESULTS

A total of 1383 patients were included in this study,
including 918 (66.4%) in the low-score group, 290 (20.9%)
in the medium-score group, and 175 (12.7%) in the high-
score group. The total detection rate of gastric cancer was
3.54% (49/1383). There were significant differences in the
detection rates of gastric cancer between any two of the
three groups (P < 0.05).
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CONCLUSION

The Kyoto Classification of Gastritis can significantly
improve the detection rate of early gastric cancer and
gastric cancer.

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

BACKGROUND

Gastroscopy and targeted biopsy techniques have
advantages in the early and accurate diagnosis of
gastric precancerous lesions. Although traditional
Chinese medicine has a definite effect, it is mostly
based on subjective symptoms and lacks of objective
and scientific basis. This study combined gastroscopy
precision examination technology with TCM staging and
differentiation, to explore the correlation between TCM
syndromes of different stages of gastric precancerous
lesions and gastroscopic pathology.

AIM

To explore the clinical effectiveness of Shanwei series
decoction in treating PLGC, and to provide new ideas for
the clinical treatment of PLGC.

METHODS

One hundred and fifty patients with PLGC were treated
clinically and divided into three groups (three phases)
according to their disease stages and TCM syndrome
differentiation criteria, with 50 cases in each group; each
group was stratified and randomly divided into either
a treatment group or a control group with 25 cases
each. The three-phase treatment groups were treated
with Shanwei Nos. [, II, and Il prescriptions, and the
control groups were treated with Weifuchun combined
with folic acid. The medication cycle was 24 weeks.
Gastroscopy and pathology scores, serum pepsinogen
results, efficacy, and safety of each group before and after
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treatment were compared.

RESULTS
After 24 weeks of treatment, the efficacy of gastroscopy
in the three-stage treatment group was higher than that
in the control group (P < 0.05); there were statistical
differences in different dimensions in the comparison
between the groups in the same period. The comparison
between the groups before and after the three-stage
treatment showed that the differences in the total
pathological score, inflammation, and dysplasia were
statistically significant (P < 0.05). After treatment, the PG
[ value of each group increased to different degrees,
while during the same period, the difference between the
two groups was not significant (P > 0.05). The results of
self-control before and after treatment in each group were
statistically different (P < 0.05). Before treatment, there
was no statistically significant difference in PG I /PG II
among the three groups (P > 0.05). After treatment, the
PG T /PG 1I of each group increased to varying degrees,
and there were statistical differences between the early
and late groups (P < 0.05); the differences of each group
before and after treatment were statistically significant
(P < 0.05). Treatment in each treatment group had a
significant effect in improving the positive rate of serum
pepsinogen (P < 0.05).

CONCLUSION

Shanwei series decoction have clinical effects for patients
with PLGC at different stages, which can reduce
pathological changes to varying degrees, improve
TCM symptoms, and reduce recurrence rates. Our
results prove the necessity of treating PLGC by stage
and syndrome differentiation. The further research
and popularization of this prescription have positive
significance for the clinical treatment of PLGC.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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0515

T 2545 M B % (chronic atrophic gastritis, CAG) 215 L B
R AR I AR E AT AR 2 4 s B AR,y B R
995 9% - e Wb B L — 3R, B TR A (precancerous
lesion of gastric cancer, PLGC)&— 7 B A E M3 Ak i)
(1) A S, B0 4E I b R Ak AR (metaplasia, IM)AN
SR (Dys), SR A YRR b AR (neoplasia, IN)?.
PLGCH EMEMEZ 41t B R 1 EAh Bk AR R,
HECAGSPLGCHIE H BT AW B RTS8k
KRB R~ B FIEZES—~ i bR —~ g A —~
B M R s A B 2R Sz AT

R BT PLGCH BEFEMR AR B 16, AR IE

A HEL SERAHTEL IR, KA 7 A = H0r B Bk ia,
FERISE T XIS T I Y. BAEIRKS &
BN BERE2 W, D e in it e T, M
3B R85 16 TPLGCHUHUE 2. 1Ak, AR A A S
Krge, #HE 15 B M EINHE LR (7 15 Fh
(IZRIE, BRIKPCNAZRIE, T4 7 245 30, $0)
UM HGTE; AR B PR B p HAE, A 23 4ERE B WER M
Bi, fREE B IR, B RE M Bax R (A IR,
FEACBel-288 )R, 75— e R b iF 5 8 4 40 o 1)
PEAT N RN PLGC A A T S5 5 1%, ARSI RH
Wrel i PLGCHE REIMTER; 5 11577 Aede i B R
HRFPloE A= MilrasP2 18 H TG, &R

i, 3% 8 115 77l fg B 0k B 3 el 5 A 2k
(PR, i) 15 2 Aot BE 5, o7 14 i o4 A K 11
YERY. 2 B 115 5 ] figilid B el-2 8 [ Rk, i
HEBax R (A K, TR A0 1 P8 0 PR 35 5 5 9
T S B B W B PLG C kR i B ™), 385 1 .
T M7 ReEA FIREE L FRIRPLGC R B BT
EGF. EGFR. TGF-ouffJZ&ik /K P i 31 BH i ak
WHEPLGCHEEIIVE . 75 7T B SIS AN PRI 78 1) 2 Al
b, ASHR TR S B4, DL BT RO A R I ARE
REGEREIL. B & AR 1 RIB T DL N TEAR, A
AT SEREER A B R IIRRTT R,
PLGCIH = I R TAIT S 3T 1) Sk

1 SRIRE

1.1 AH# 1i5£2018-01/2019-065) 12 T 3 o 2 24 K 2 i
JERIRREEERE . RET R EREAR 4R ETES
W2 NPLGCI B . A7 A 2 thbim RS, 5Bt
FORBIIN TFREI. SRS, 44 Rl
PRI BER, It e IR 15001, 528 & 4
= HHIE 73 4 5 9505 23 HARRTEE 23 = 4= 31), 45041,
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I&HISPSS 220401 HE A, #c IR 1  Bo i S 1: 153 Be kL
A BB AL 7 A 2R, F TR 02 AT i, e
TBIT 2561, XHHRLH25]. 1% ST T A AR A
N FAT 2R, I PRAF 5T 7 Sraied A2 v FR i B
PSR A AR BENL 5 K IBCZ A (2 5 S5 b
W5 88—, dERf s B E BENL S

AT RETRRRE, YIOE TRk
HIE, I R T R T R A B 01 A (S
B2017-231-7).
111 #riArafe: FEMIERAR, B8 WE =051
A2 W, DT AE N B A SR 7 12 W b,
BSANHA R(FIEIRE . EEhE . 46, L.
SRV A NAN SR L. By P BT
i
112 FEWSREERE: REBERKGEE, HANE
fFE: —REEo TEE AN B, RERG A, HPEEPTE, Hep
A R BEREE AR LT 120300 B2 W, HE N RIR
W A RREIR B R T F A, HEdg—85I, 8T
BFHIHEEPLGCHIE 24, WHEE R, RAEMAE
B UL AR R S N2 B E AL
1.1.3 ¥ B i 44 AL SRS bRy BH&a/b
SRR, KRR A B AR PN 2 /0
T, F IR ARTT & L R B A AT — 26 Hp .

PLGC/ #l: 3R 2L BB TE T G R S et |, st
AU AT A, B PLGCSr N =31 3 Pk
RN M AEE, B BEOW )R I 24
R, IR A5 R A S B AR 0 AR AR B I
A T R SR 2, WNLOCER N A AR, B B0
TR R I WA A S b B I A e R AR R AR SR
IR AE, o 1h A, AR B A, #6475 1R, RIS
Bk, LA, HLOGEE SR R R e, B RO EE)
i R MR 45 B A B RE b e B G A i A B A
WE M AL (R 1R AR (R ) AT R
(5 1).
1.1.4 AINBHe AT F: INFRHE: 756 LIAPLGCZ W
PRER; AFIRTE308-758 Z I, PERIANBR. AR LT, %5
BRIE IR, HEBRbRAE: AR IER Y, AR
REGTHWIE S PIE &; 7] Re A HAtohA5e 25906
2R S EEET SOM S, B T B ) SRR P
B H At 5 ) A A T BRI 2 AR R LA 2. RS
PHERVEEAE R BB MR BEERIA A AT . 2590
S ARHRA TN L A, B BRI N2 W] RE TR
AN 8 R B BUE N A R AR A, a0 AR 4
W ARG By i R VTR L CADNZ R Y B LA
FA I B O B T
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R 1 SEBEFBEISIEEMN N = 25)

R B B TR
SEETH 11(45.8%)° 7(29.2%) 4(16.7%) 2(8.3%)
SHNYIRA 0(0)* 7(29.2%) 12(50.0%) 5(20.8%)
PEPES A 13(54.2%)° 6(25.0%) 4(16.7%) 2(8.3%)
CPHANYHRZE o) 6(26.1%) 14(60.9%) 5(21.7%)
BEETTH 11(45.8%)° 7(29.2%) 3(12.5%) 3(12.5%)
[EENIRA 0(0)* 6(26.1%) 13(56.5%) 6(26.1%)

BT, SETEDNREALE, P <0.06. BEMEK = (ERAH+BIAB+BRAR/SALL

1.1.5 B e B AR s BIBRARHE: ARAZIEARAE IR 2 IR
FAFARSZ T BOTAN 3 A ™ I RO B R A
F ARSI . i hrdE: BATIR A0

1.2 Zr ik KT EEARAE PRy, DL B s
VENZ %, DIRFEPLGCHRHL /3 2 5 P BEREAR (AR S 1.
1.2.1 &7 (DRWA: 788 1 57701320 g, =%
10 g, AR5 g, Fr#E3510 g, LB H10 g, %30 g, A
TEMEE B30 @), Q)FHAA: T8 H 11577 (R4EM20 g, &
120 g, @i F15 g, BFHE30 g, Aj2415 g, HHE0 g, Jilf
ANTE30 g, AN E30 ); Q)4 TEBIIS H(AANS
5g, RT3 20 g, #ikE20 g, A8 1E 30 g, £iff} 10 g, EEH
10 g, ZZ15 g, FAR 20 g, WESH 30 g). H 157, 8%
— R, FEK100-200 mL. (Z540 %% AHE 72 T 3 B
RN Tg T 2I R Gt — AT DY ) DR 6 25 b B K R

PR AT PR 2 =] il 5.
1.2.2 ¢ 2n: SR 7 LB 28 A iR

FiRTT. BEBERHRREA] Ar)&Ras, BH=
W MR FS me/Ik, 3U0/H. ik YRAT AR, /KA.
PRI 2GR ZG 161530 min. J7FESLTT24 wk SZARE N
AU FEEEHT, AU IR ARG T8I B R INZ1
mo. B FUHA R IA A I AR A AT Be X A IR B 9T B 5
i) R 24547).

1.2.3 304847 () —MEDRL QB WEARS
I3 & E A RERFR > 2 PRI (N4 T4
wkN LR —IK, 169724 wklgicsk—IK), HIBRIT a5
7. 14, 28, 56. 84. 112. 140. 168K 5HIxf %2k
IR EEREE . AR RN GRS, Q)E
RET RPN bR LB B M2 EZ0 S
Fr, MANEFEBEATR G Giit, DTS, bels [ IR
PRI Rt RAERFOLCET. R, HE.
IEHAR) IR B S e bR, Guit155r: OIfRZER: 2%
JER . ARAEVH 2R B AT 2%, J7 2R 20 =95%; @A
FEREIR. ML B MEE, 70%<J7 HEH<95%; @f
e FEER AR B, 30%<JT R <70%,
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@I EERR, RILJCH R RGE, B0, Jr R
H<30%. SARBE = (FEENEHEINEARAE/
SNEGE: R T RGR = [ORYTRTAY
ST IRRUMARITHIAR Y 1 X 100%).

B F AR EFHSPSS 22.040 tH AR AT HdE Ak
B THEBORER Fly R e, THEBORT & IESS 200 1R
ek, Fmean £ SDIA; AFF & IES AT ARS
Pk e, SSRTRIRARER:. P<0.05 N ZERA Gt

2 FR

FIE 2B PER . Fhe
THERE N, BA T

2.1 BAe7 2R 0 FIIRI4L s e, & a7 AR
PR RS BRI T X R 4.(P<0.05), BRI 4
29 n] B R R TR R I REAR, IR 1.

2.2 JARI AR LA i BRSNS A A A R R AN
[F(Fe B o 4H), = HNaIT TG B S B BA
Giit 7 L (P<0.05), 7373 WAL2-4. 16771 Ja v B v A,
1.

23 PG 1. PGI/PGII % R rtd A58 Wik Je
Oy A IZEAS I MEPG 1« PG K. &%
A ELEPG T K FEIFHE(P<0.05); PG 1 /PG K4
WIR-LHIRTT RIS B B HUBUA Gl 5 22 7:(P<0.05), VAT
Ja iR 9T H SN R LA Giit 5 B L(P<0.05), WLEES.
BIITHIBITRIEPG | /PG G5 B FATER EL#L, 1697 )G
VETT AR R LU Gt 54 5 L(P<0.05), ILER6.

2.4 W EgERIT SOt W EERYT AU BT AR T
XTHRZA(P<0.05), [ #5405 L (P<0.05), WLEKT.

2.5 &7 A2y suks ()RR RTRIRIT R SR TR
7R, JRIT SR BT SOC A R 00 YRYT R SR 14
28, 56+ 84. 112, 140. 168K, JTRUZEMWE, iy 4H
I7 RSO HR A B . SIS vR YT 2H M 48 R et A0t
HRZH B, () LRI T AT ARG T G SR T RIT 4L, 19T 4

TR AT R TS

2021-04-28 | Volume 29 | Issue 8 |



KEM, 5. BSERIODMNERIHESBERNRZRIHARS NS
xR 2 RHEETISRIGHREIRDLER (4, mean + SD)
pay KA1l by id=]
PEHEISA SHINIRA PEBEIS A SPHANIRZA
RIBSFRD 11.32 +2.25% 11.48 +2.31 7.34£2.01%° 10.22 +2.64
SE 415 +0.94% 4.61+0.87 2.56 +0.88" 3.87 +0.91
SEnE 3.11+0.68" 3.08+0.71 2.07 £0.84° 2.48+0.89
B2 1.87+0.77° 1.79+0.75 1.12+0.67° 1.24+0.65
Pt 1.94+1.07° 1.91+£0.89 1.27+0.78° 1.47+0.86
I=did e 1.12+0.61% 1.04 +0.41 0.11 +0.34a" 0.85+0.55
ZETERINIBAL R, °P<0.05; ZATERGESH, P<0.05.
* 3 HEBISRIGRIERD LR, mean £ SD)
SBT3l arsia
HEAEY3 4R CPEAXYIR4A PERAYS4A HEANTIR4A
RIERIRD 12.12 +2.87® 12.18 +2.59 7.21 +2.24%® 9.85+2.11
SIE 4.54 +0.89% 4.84+0.97 2.77 +0.84® 3.97 £0.91
SEEIE 3.44+0.71% 3.61+0.84 1.77 +0.67%® 3.08+0.81
e 2.07 +0.68° 1.94 +£0.61 1.34+0.71° 1.55 +0.69
k== 2.31+1.02° 2.24+1.10 1.14+0.87° 1.22+0.94
FRgYE 1.34+0.61% 1.31 +0.55 0.12+0.27* 0.91+0.66
BT EFRINIRALLR, P<0.05; ZaTERIGESR, "P<0.05.
xR 4 [GHIESTSRIGRIEIR LR, mean £ SD)
JeTsEl b= si=]
[GHEAEI34A [GEANIIRLA [GERET5 4R [GEANSIRLE
RIBSFRD 11.12 +2.54° 10.98+2.42 7.41£2.11%° 9.91+2.26
SE 4.63+0.94° 4.47 +0.87 2.77+0.77° 2.98+0.79
SEnE 3.564 +0.86™ 3.51+0.85 1.87+0.97%" 3.18+0.83
e/ 2.14+0.74® 1.97+0.74 1.04 +0.82% 1.47 £0.57
|7k e=s 2.42+£1.13° 2.35+1.21 1.25+0.98° 1.31+0.88
SrgL 1.41£0.72% 1.45 + 0.65 0.22 +0.35% 0.95+0.74

BT ERINIRALLIR, P<0.05; ZATERIGESLR, *P<0.05.

5 R T ROC I W2 5 RIT R 14, 28, 56, 84,
112, 140, 168K, J7 807 M BH 2., WS4 97 Rcsont R 20
B, ARSI T 2 26 R B A B REZH B 5. (3)
HHIVAITRIAEIT G557, 14 RT3, EEIS S
B R ARPA R LT OO0 B2 R, 97 RO 2 WIS
%528, 56, 84, 112, 140, 168K, J7 Rk HIW] &, ML
ST R HRZL A 2. RS IE YT 4L 2R T R A
X I ZH IH . DL P2,

2.6 LA ML BBFLEARZTIAN], Jo—H IS BU Y,
Ja BRI 50T R 1N IR B AR Sk S IR TS, R
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AL EE, Ja BATS. MAHBEIRITRT . R R

. OHEEL BB RS A R P B R
3118

PLGCRKIRMLE 2%, MR, P4n A, AR ik
2%-7.3%!", FEE RN T R W TAER AR R, theh B
Ho Rk T EOKHRE AR ) AZ5r fidH. AT SEZZPLGC
(s B A J L R B AR R . TR L 1) R R R
FAIG YA T A7 (1 2 A5 A 7,

H HT M3 A A, PLGCHIR A £ B E A2 AN

2021-04-28 | Volume 29 | Issue 8 |



KA, F. EERINDDMERISBRERIRZELIMART S

R 5 BIBBISAIBPGI . PG I /PGII 452 (mean = SD)

PG I (ug/L) PG I /PGII
JBTSHEl payig =] VY EAT] arsia

EBHBETH 48.61+12.94 58.78 + 14.51% 4.67 +1.67 5.68+1.57"
SHYIRA 4911 +11.74 56.74 + 13.94° 4.61+1.84 5.35 + 1.56°
hHEBETSH 50.15+12.64 59.61 + 12.54° 457 +1.54 5.77 £ 1.49°
CPHANYHRZE 49.44 +12.51 57.44 +14.67° 4.48+1.61 5.24 +1.62°
GHHETH 47.66 + 14.31 58.14 + 12.68% 458+ 1.63 5.64+1.62%
[EENIRA 4751 +12.64 56.11 +13.64° 4.41+1.67 5.11+1.44°

SHBEBTAIBLE, *P<0.05, AT B0 ASWIRALER, *P<0.05.

& 6 8YSEIBPG I /PGII PAMAHERIE SN = 25)

praY R4zl JarsiE

PRI BRIE PRI BAME
Sk R 6 18 3° 21°
SHIWIRA 7 17 6 18
hERET A 6 18 4° 20°
PEANIRA 6 17 5 18
EHeIs A 8 16 5 19°
[EERNIRA 6 17 5 18

FEMARET: PG 1 <70 pg/LEPG I /PGII < 3. B30T 4HAID BB, °P<0.05.

® 7 PEERSELERN = 50)

R M E=pd TR B
EEETAH 8(33.3%) 10(41.2%) 6(25%) 0(0) 18(74.5%)
SHNIRA 2(8.3%) 7(29.2%) 13(54.2%) 3(12.5%) 9(37.5%)°
PERAT A 9(37.5%) 10(41.7%) 5(20.8%) 0(0) 19(79.2%)*
PEANIRA 0(0) 6(26.1%) 14(60.9%) 3(13.0%) 6(26.1%)°
[EEREAE 8(33.3%) 10(41.7%) 6(25%) 0(0) 18(75.0%)™
[EEBNIRA 0(0) 7(30.4%) 13(56.5%) 4(17.4%) 7(30.4%)°

SHISEETAIGESR, °P<0.05; BT HESNIRALR, *P<0.05.

REARTGE) HERE. A RS, BRI~
YIORINEE. BRUE. AR FRIIAS, R S B T
PIH SRR, BUTIE S RIR. BESZ, ik
BRI L ZHL G A R A . 5 R M A
BRsE, AmE LU B OB AR 2R 3, FRee A #

PRI A MREE, H 2 2Rz . fEPLGCHIE 2
1BIT L, BER A 2 UHHIE S BN SR, PAIEA 5 S
HRETT, HHl AR 5 B S HRIER IR 45 & 0 ikiE H
B, Sb st AR kR R LR RN, R BIRIAAPLGC
ARy, R DU N, B oG 25
YTIRIE, apf el S 2 A R R e v CABA R Y
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PONTE, BERIOREMEE %, iR hEREAECR:
BUHEAE; R AL ST R N, 2000, B B iR 28
45 K p A/ s R R AR AR R, IR E &
BIJ5 5y WA PLGCLEIR PR EEUS T #1097 2. it
WA R LG M, 58 R 7776555 8k BLa
Gy AR AR BN R (B B RA TR BCR B3, Ui
38 RV BB HHE I PLG CRB R A HEIE IR T
PLGCHREZE. #H 1. U S50HlktxtF, hidE
SRR JIE T TR AL A R A B H 1T 15251
X JE RS B 5 TR AT AR 3, 2 R A
BRI EE L(P<0.05), X 5PLGCHIHRIE AL AH
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1 RENERESE. A, B: FURAGTHT. 5 C, D RIHIGST
i\ J5: B, B JRHISIGITRD . J5.

30 — RHAGITA
— SURRA
2 eI 4L
\\ — R AL
N JEEAGITA
20 — JEHAX IR
@
_.Iﬁ\?
% 151
=]
i
E 10
5 =
0 -
T T T T T T T T T
1 7 14 28 56 84 112 140 168
1BTT AL
2 B EREERRIEEE.

—5 UER T 3% B R 507 5 IAPHAPLGCHIA R, B4R
otk A D5 TR T 205 5 B2 E e B (B 22 5, (RIS TR
3, TR RINRFEAR &, HEATIRAW L.

EH I SHAS. =K. R, . L&
B OCPRGE, AR AR, BEVE LA, 1S R
AN IE, Y s, SRR AR, I Rl 5 e R
A5 B 15 R, BT, LoiT, S5, Aj2, &
R, TATE, EANEZ AR, b B 2, 3R E
PR “f” ) SIS ARG LG I <527 | R
W LA T 2 RGBT A, b DU g 5 )3, S
Hert, FEBAIE H A IE, PRIE LIRS, 2 B1TS HE A
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Z, KTZS. #iE. AEK. Akl B, X3, #
AR AVESREH AR, FHZ AR SFRIIMIAN “AE ", i
TR TERIHR LG “BRsL” | #hEAE, BSR
4, BRI, AR,

B 2% [ )5 (pepsinogen, PG)2 B & FIRE IO ATA™, 12
PR TR G JE PR oy i B B AR T (PG T )
AN & AR (PG IR, PGACH M T AR FEH AL H
P AMINRE: PG T 2AG I S IR ARAN I RE 45
B, BRI ZPG 1 Fhm, o0 Wb/ B E Bk 2
PG 1 BHAK; PG IS B RN A8 A AH DMK (R
T HSERE), HItm 5 BRI 2%, B LR AR
WA TR A AR O PG L/ 1T EUEREAT R BRI
5 B A gt A S, R, BEAIISEPG [ AIPG T B
B AT AR S B R AR M35 A AOfE ™, i 3t
AL I B A PR AN ], 76 4% B 08 Hh 36 A AR B P el
A2, ARSI HE AT SE RIS BE. AR T I, AN
HIIPG T « PG I /PG &5 RIIAE A FFEE TR, FH
PRI 5 24 11%H135.13%, W& i T SRR I8 i B
HABGFRGES, IR FEARAR WD) Be T . B
KRIAMEFEZERARE, ARt SEARED, AR
BRAA G, IR IR A &, W MiEPGIE NPLGCRE 12
f—ANH B R IR bR, AT PR,

4 e

L3 LR TUAR, FEomIEsE T s I B R 5005 0 i e
TEPLGCAT S & (IR T 2, AT AS IR S PR e o 2 4
A7, B AR, PR, Bt PRt I S
L. 23 BEA HHIEIR IR PLGCTEIRIRIZY T ha —E )
A ENEANRTATE, (BT 5 KB AR IR S SERG T .

i 25

ZRE=

5 Ji B9 4% (precancerous lesion of gastric cancer, PLGC)
relm R B WAL RGP, ThIaEEEs Siay I H AT
R JE S, (B3 TR R BAS A2 WA h B2 B Bl
SYRIPMETT 5. Il — S, IR EATZ A A,
NIRRT St MK

Pt/ /A

i IR G W EOR 5 P IR 7 BaR TS &,
W B RIITIHITPLGCHIImIARA Rk, DR B
BHHAPLGCHI L ZE, RN IR S T e it 5%

e g=l
S5 B BRI EOR, 12 B R85 0B Bogtia
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PLGC, KILHE Ay SUR I, X AIRIKREITZHR
PLGCHEML 138 1 R R 7 v,

LT *E

G PRI 150BIPLGC B, #2HB00 7 R R HHIE 7>
TIFRUE, 732 BENL S RR T AR RRZH 25N, 433 F
HH R BEEKREHIRIGT24 wk. WIBITRTG
PIAH AR AR LI LT 2. B AR WA SRARIE, 6
ik,

29624 wka, —HIRITH B T BRI & T IRA
(P<<0.05); [FIHALH AN Lh, FEAS [ 4E BEAFAE ST 22 2
“HRIT AT R AR LR, TR LAY RO Y
A =5 ZE S A Gh R L(P<0.05). 16IT R A
PG [ H¥AAFFREE M F &L & 4IGITRT G B S XTHE,
SR B G 2R P<0.05). JEITHT, =4HPG 1/
PGII 25 R Al L, ZR TG E X P>0.05), 1G)7
J&, %4 PG I /PG SR AFFREE S =, B S5
PG T 22 7(P<0.05), F4VEITHTIE H B A,
ZE R BA G L (P<0.05). #6774kt s 5
R AR BH PR R AR 25 (P<<0.05).

Roali g
B RIS A FI BIPLGC R A IR AT 2L, iE
ST MBS HRIE R IR PLGC b ZEE AN AT AT,

R =

BB A PHEIRIGPLGCRABURE X, & 8 K577 7>
BT BHHAPLGCA IS T 2, FATH — 2B 1075 A A %
rptima 20/ P IWL & RNAER
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Abstract

Pancreatic cancer is a solid malignant tumor with
the worst prognosis worldwide, and about 90% of
cases are pancreatic ductal adenocarcinoma (PDAC).
Although surgical resection is the only potential way
to cure PDAC, the overall survival rate after surgery is
still not optimistic. Consequently, gemcitabine (GEM)-
based chemotherapy is still one of the most important
treatment options for PDAC. However, the survival
improvement by GEM monotherapy for advanced
PDAC is very limited, and GEM resistance is the
key reason. The mechanism underlying gemcitabine
resistance is complex and still unclear in PDAC. The
extensive and dense fibrous mesenchyme in the tumor
microenvironment (TME) is an important feature of
PDAC. More and more evidence has shown that TME
is not only an active participant in tumor growth and
spread, but also a contributor to the induction of GEM
resistance. This article will review the recent advances
in the understanding of the cellular and molecular
mechanisms underlying GEM resistance in PDAC, and
discuss potential GEM chemosensitization strategies, in
order to improve the effective rate of chemotherapy and
the outcome.

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

Key Words: Pancreatic cancer; Pancreatic ductal
adenocarcinoma; Gemcitabine; Tumor microenvironment;
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Chemoresistance
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il

JR RS L TG 7 2 0 S AR BT 8, L 2990% % 1
A% “E % % (pancreatic ductal adenocarcinoma, PDAC).
R F Rtk 2 — T8 RPDACH T4, 2R
BARAE B ERE R, B, YA F B4 (gemcitabine,
GEM) 4 A sk 694057 3 2 PDACIR & %0987 ik 52
—. %, GEM# %54 5 % PDACH A 53 &+
AR, F k4R B A T GEM 25, GEM 24 ¢ L)
B 7% B RPA #4. I8 i 3R (tumor microenvironment,
TME) ¥ /= i% M 3 5 69 ¢F 42 19 R A PDACH) & %4
4. MR A S 09IEE R R, FEATMERUR AT A
K. ¥y s %, 225 FGEMA 2§ 7Tk
F. KW E EMPDACH IS % 42 3 GEMAL T it 25
09 £ Bom o Fe 4T AR AT R R BEAT 4538, e
L GEMALTT BB R ok VAIRARE B4 &, i &
PDACH) B8 TG .

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

FHER]: R, AR E AR, &AL I R
A7 w2

BIRE: £ B itiE(gemcitabine, GEM) 25 52 %5 v I IR
JEACTT 9T 2 R 4R B . GEM 25 69 ALk B2 AR B 74,
PSR g R SR AR LR 9 BF LBRAT AR % A R, X AE A
GEMALFF SR AR T #r e i e de b, it — T R 5
U E N &N L TALRNSIV-R o h s S

A2

IERSER: TIRE, 0%, TV, FRIREDIRS NSrotbEMZIN | HI8VH
Ui, EFREEN IR 2021; 29(8): 421-434

URL: https://www.wjgnet.com/1009-3079/full/v29/i8/421.htm

DOI: https://dx.doi.org/10.11569/wcjd.v29.i8.421

0 AIS

Jik e A2 H A NS0 B 22 (0 SR v iR, Hoh 2
90% 2 i fit 5 i (pancreatic ductal adenocarcinoma,
PDAC). /i [H, PDACHISHFAEAEFNNT. 2%, HILW
RcEBHY REF R ZME— 5878 PDACH)
FB, (R ESEAFRBAUN10%-25%, HAFARIEIE
IR 1 15%-20%. (R, A7 (75 PDACH )
BITIRPEZ —. BRFOLFIRINOX 7 R(EVD R4
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SEERE. S-FURIE M RES X PD A CHYYT 2 EE L T
i Fifth i (gemcitabine, GEM), 1H 5 & i8R AE H & 4R
SEPRET R Kk, GEM{T H ATPDACHIT I
5. GEME — Mt A B A% B RN, nITENTESHEIR
Y15 NDNABEF 28 T, e SEapagtr=. SR,
GEMH.Z569T Wi HAPD A CI 67 Joidh f AR AE I A3 74
HPL GEMI 24 /2 e b 1 5 5 DR 5 1 At 08 P 8 A
bE, T T B A £F 4 A SUZ PDACHI H2XRFAE, PDAC
41 B ] 1 3 A &5 2 2H 23 24 | o S AR 190%,
FHL B T IE AR A A 08 A g 4 21 4 B [
JRANBAL ST AP AT (extracellular matrix, ECM)+
7B R T A8 2, G [ Ay M B A A B (tumoor
microenvironment, TME)(E1). PDACHH il S TMEZ [H]
FRIAF ELAE FH A vz 47 s A= 1) £ 2R Y. TMEAS
REPDACAHK. FHRKZ 5%, HEBFGEM
i 24 () sk ™. TMEERLE CM 4 3 57 e A Fi A 24
AR AME 5 T (extracellular regulated protein
kinases, ERK). £2/73 & B A4l (serine/threonine
protein kinases, Akt). %5 K ¥-3(signal transducer
and activator of transcription 3, STAT3)%5il B iHLIRAS,
SZNAPDACHN A L M (KR, 155 GEMARHL™.
Ik, PDACAHAEAMEAR I IS ST, T2 5 PDACH i
FLEMRBEGEMI 24 1) & AE. AR SORE EE s APDAC4H i 41
AR GEMALYT N 2] 1) 3= EE4H M F1 43— WL A 5k
Je(21). 4l #bTME-2073 5 PD A CAH M [A) A FLAE FAL
Hl Rt — w5, A BT R ILGEMI 2 18 72 v6 97 i
F, AT B RO 2 PDAC /S AR TS H2 68T 1) SR i

1GEM5 =4,

2 o 4 4 20 23 0 A AN I of A sk U 55 T PDACH 2
SUREVE, R T ZEMTME" (B ). (REGE TS
[A-¥-1a(hypoxia-inducible factor-1a, HIF-1o) /5 7
-[H) 78 5 #% 1k (epithelial-mesenchymal transition, EMT)+
PR P B 105 1k, FEGEMI 245", AR SMR I TRIE
52, R YHHIF-1o] 3 IGEMF BB, 53 4k, AR5
WA AktNotch 15 5 il B 1 S RGEM 5 3 I A1 g+
PR E TR, DR, BRI IR 414U GEM
AR HT . EEAR A, — Ik T GEMER & HE IR 4
TMEI4H AR 1 25(TH-302) 577 B SHPDACHI T IR R
HIE(NCTO01746979)45 R IF A Bos th B A7 (overall
survival, OS)f14tit 227", PDACH & KT JETME
() S S PRI I 7 R AR R GE M 2L 1 52 2% 1, 31X
A A e i R R SR R 22— B B e TMERT ¥
— ELHRHIE. HIF-1oo 5 OB % 98 L IR 2 ORI B T T
fif§(carbonic anhydrase, CA)/\ S [IBKER A= 1%, /&PDACHH
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HANH ) 2 BRIE ., —TUEGHT AT SR, BVRE T
HIF-1oifid BIHCAIIZRIA, /- FPDACHEEAR I Al
YRR AhpHIARAL, SEINGEMIRPT. A%, JTEREIN
HICANI AT A ix —i F27. eAb, BRPETME AT A
A SEMTA SGEMIEST. R, ¥ BB 4 g s hpH
AT S AGEMIS BT HT 5k G 734k, TMER L 25
T YNAR i A, (H AR RS S5 GEMIR 24 1) B 3%
KA R

2 GEMEECM

PDACHITMEH #E K BB 1R ks (B1), —J7 1
B A YA LR A R H AN I L, B IEGEMi
NHZR, 53— J7 HHE %7 5 PD A CAR A [a) A BLAE A,
JLFEMERE | GEMIYZY.

2.1 R%E G PDACH)R T2 MR R & F A,
ST SV AR o — v Sl i P S R = 2R AR, (H
PD A CHI AT 73 Wb A 1) [R) 2 = 3R AR, J 35 00 i i
JiR Vs ff M L i 42 8 25 1 ¥ (matrix metalloproteinases,
MMPs)BJ A HUE IR RTRF FCUESE, 67 R )5 2R
1] R B 5 B B G EMUB B RLIR T I . b
Ah, BRIRE i@ FIHPDACH AL -JE i 4w 2R A
(membrane type 1-matrix metalloproteinase , MT1-MMP)
ik, HIMERKI 28R AL, It —F LI
J# % F1A2(high mobility group A2, HMGA2)[J AP,
HMGA2 /e DN ABSHE A i E B LS —E 7>, AT A
DNA LR/ H08IE, T BA WEIS /0% IE 2L RS
M, AHISSGEMAE & & IR M TME (46 ™. 5341,
HMGA2id FIL (2P D A CAH 41 & (1 2195 5% 7 i
(histone acetyltransferases, HATs) [ 1f, 3441 & FAH3K9
HIH3K27 ZWiAk, (R Gs 0 Bk st Al 4 DN AE &,
M FGEMPLIES. gtk i, #EFIMTI-MMP/HMGA2/
HATSs /7 510 2% 1 G2 B 1 GEM I BRI . (80142, &
XFMMPs/ 1 71 B A I R AR, 5 5 s I GEM
FHHIAR IR IR R H, S Z £ MM P s 77—
JEER A g TR R iR PR o — 4. B i 2, — T
BT 78 s, MMP1ZLZU0H5(tissue inhibitor of
metalloproteinases 1, TIMP1) m] i i J43iG PI3K/Akt it 4= 17
B 5SS 5SGEMIST, NIHTIMP1Z AN w] Wi ix
—I R Bk, PDACHEJT R 5 & FI/EGEMI 24 411
HAT R AR, RIS TIMP1A] B2 T LE Y
GEM B k.

2.2 W R E % R (hyaluronic acid, HA)&—#dE
BRI AL W 5 SRR, AU HALE A BUIR S T 52 84 e
BRSNS AT, HAYEPDACE Bl & &=
i, HAR RIS RPDACHEF WML FS R &R, JHE
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GEMIEPL - RAE S BAE Y. SRk RR I HA R
B R v A 8] 5 T ) (interstitial fluid pressure, IFP){E
N, JaEE PR T, AT BRI T VR I A R
W, JERATEUMR G, X2 GEMHRBLIR &
FIEERLEIPT. B2 Ah, HA 5 CDA4% Y1 [ 35 1 52 K 25
&, W R RSE S R T 1 E G SRR S
JTIRPT, N CD44 7] i3 GEMIH 25, 74, HA-CD44
ey 7R ] B R 4 B (cancer stem cells, CSCs)bn
107 FNanogFR I, (23t % 2 25585 1 1 (multidrug
resistance protein 1, MDR1)fJ_ i, #IMGEMAME, 5iE
I B-IE M M (B-catenin) [ Wntf5 51l %15 FEMT, /-5
GEMINZ52 K1tk #E[AHA-CD4415 53] e Je A5 7
P GEMMER NS, Xk, — It s it 7 —Fh
AL CDA4HIHT RGN KGEMER 2 IR T Ak, F1E R4 256
HRESE 77305, PEGPH20 & — R B 3 . — R E 41
W IR, BEOSH UEREHA, HIEPDACShREAY
HRA RS BGEM™. H 1T, PEGPH208E & GEMIATT
HIPDACHEE 43I RIS (NCT01839487, NCT02715804)
CLIRAF B 45 5, BRI, Bl — I 55
F1EPDACHIITHIG KIS (HALO 109-301) 427,
PEGPH20EK & GEMIF AR BRBisM i, HEmlfEH
BRI, G5 — SR, BT I TR B, BhAs
5% (dynamic contrast-enhanced, DCE)-MRIA] F -5 51l fif
RO R HEVEARALRY, SPECT/CTH] TR A 3 A w¢
Jeor TARICITHA-CDA4 R 4 ™" | 3§ PDACHE ]
HAJRIT IR BPFRFEAE T AT 6E.

23 BAbiE R G JZANEER A (laminin, LN)ZMRECM
HEE AR 5 — Ry, HEREPEAS AN
PDACAIME 4> F, I 54 R FUG BEAHXE. PDAC
YA SLNOR B DL B 5 5 5 I8 1S 25 T GEM
HEPU. I MERL B (focal adhesion kinase, FAK)/&
ECM 40 L1805 5 1 S B i 4 7, LNJB I 5
FAK/AktiFR AL, (21E A7 8 F (survivin) FIE, H#iHT
GEME S 14 st RITE T2, 4k, — TRl i)
AR 70 o, PDACAIM /WA I A SUEE 25 Bk e
fig2(transglutaminase 2, TG2) n] fI¥E] iR AHOC A
YEAT i (cancer-associated fibroblasts, CAFs)/MWLN-1, 71
HEINIGEMAEHL, N IHTG2M i F5ix — st B 1 ik
LN UARE R ST 03 7 5 2 4, T G240 ml i s 4
WFAK/PI3K/AKtFINF- x BIEA: 1@ M2 5GEMARHTH.
[A 1, TG2/LN/FAK A] fig /& GEMIBS SR Bs AR RE A5, (HFl T
R R RPN, H TR SC BT AT+ 20 A PR

2.4 iEE Y iEE A fibronectin, FN)HZECM T
BRI 2 —, TS5 PDA CYH L2 1 (1) B 52 AR B 1Ek
EAL G, 5N MG S L8, JEEGEMIKHLF

Zha,
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RIFETAEA™. FNRR T 5 A ERE A —HS 5
FSCEE BB R R A, 38 RTIEIE 15 R ERK 2B R ALK
FIGEM S HI4HLF T, A FGEMIY 2. /A4 IIHIERK
A PR GEMFEURAE . (R, #E M FN/ERKAS 2%
JNPDACH IRGEMITi} 24 (117 7E s,

2.5 mie BT AALE T MR TR R T2
PDACHIB SECMZ AR5 A5, [FIFEAEGEMAK ST
RO EREEE . Horp, Zhgi A 24 K A F-(connective
tissue growth factor, CTGF) " /3 [A] R £F 4 i AE
PDACH I RIE™, CTGFE T T S 41 if T30
il 2% I (X-linked inhibitor of apoptosis protein, XIAP)f#
FRAk, ELREAH]caspase-3/7/90 FITET/IMATE L, &
HGEMHHU. (A SRR P AL 5T B, 0 e 4]
CTGF(FG-3019)8{XIAP(AZD5582) rl it % FPDACH
oD GEMI 254, M1k, CTGF/XIAPHIZ T

A (pamrevliumab)Bk & GEMIRYT a e HAPD A CIrI#
W77 BT IR R IRIE(NC T02210559), 12545 3 i
IRIEE T AT INROVIBR 26 HLif 52 M R AP, eab, %%
A K R F--B(transforming growth factor B, TGF-B)tH7E
PDACH T FIL, Hidid 4 M TGF-B/ALKS/Smad2/3
BB FCYROIRIL, FEMABZERKIZEND
hENTIFIhCNT3, 3403 P s i A . it 2
T FEE 52, PDACHTGF-BIE 5 I BEECYR61 )
VR T GEMIi 24, ¥4I TGF-B/CYR61 I AT 5k
PLGEMIEH Y45, TGF-Bitilid ifiE VAV 13
FIEACRIEFFEEM T H A S GEMITN 2, S8 #H|TGE-p/
VAV Ui U m] (2 2 45 GEM A7 2405, DR, #8H TGF-B/
CYR61/VAV 112 GEMIE £ 11 785 7E S0

TN, 26 KR T2 A (epidermal growth
factor receptor, EGFR)FIILE PN 7 A K K52 fA(vascular
endothelial growth factor receptor, VEGFR )i ETEREAE I A
AR AT B E A, R 5N RS % U)AH G
Hob, EGFRZ A KA1 32 A4 s 2 IR M BE Erb B 1Y) 2K ik
F R, AT 7E40%-60%IPD ACH k. I PR AT 78 o,
GEM [ i@ #iHHAD18G(CD147)/EGFR/STAT3 i A 47
{55, 5 FPDACKGEMIRAFERT 257, #EfHy30
#HIHADbI8G(CD147)8EGFR/STAT3/5 5 N vl i GEM
PR K, HAbI18G(CDI147)/EGFR/STAT3 2 7,
JRGEMIi} 24 )8 7E R A S IR /2, EGFR-S 2 B
7 (EGFR-tyrosine kinase inhibitors, EGFR-TKIs)#k
A GEMEGEME 25357 nl YIBR B HAPD A C I IR
RIS AR TR o w42 A7 (disease-free survival, DFS)E%
OSIHEEP | VEGFR-TKIsEE & GEM T AR 56
(NCTO00471146)th 5 25 J WM™, TKIsiF S (40 P
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TRAREZML I T B A T SR g J5 PR 2 — 1),

eAh, B S FAEAE K A F-1(insulin-like growth
factor 1, IGF-1)5 H: 52 /RIGF-1R {145 & v 0% PI3K/AkY/
mTOR. MEK/ERKi&EH, {2 i PDACHIEH 15 FGEM
MRf 24510, #E [ 3HIIGF- 1R AT 3 55 GEM{EPDA C R R A
PIRIBLAPRE R, BT, NFIGF-1RF DA C4
TE UM S, (R X S EPDACER & GEMIRYT
OIS I AR B8 (N C T01231347) 3 AR B R 4 A
PRATII IR, Tl — T2 R HAPD ACHI VI AR5
(NCT00769483) 5. 7~, IGF-1RHMHI57BE A GEM+EGFR-
TKIs#GEM+EGFR-TKIs ] & % g # 0SS, A4k, i
IINATAAE K R F-D(platelet-derived growth factor-D,
PDGF-D)2 %5 FPDACIH R 4 4E(L FIFPIEIE 2 5
GEMIiit 24 (1) B A ¥, 3X — i 72 n] g & 18 1 PI3K/Akt.
mTOR. NF-kB. ERK. MAPK. Notchif i’k EMT
LY. BARPDGFRINHIFIEE & GEMAE I AR AT 78
R R g R0, (R IR ), B SE R I PR R 2
E% 9@}&[67-691

Bk T AR T2 Ak, AR TR (CXC ligand,
CXCL)5HZR(CXC chemokine receptor, CXCR)%%
BB P D A CIR] I 4H I ¥ 55 53 W R e 40 L 5 23 W5 5
132 5GEMAPT, Hh—AN a0 2 CXCL12/
CXCR4A". CXCRA4E 4 M 1H G & (A8 B2 K ik
IR, HAEPDACH & 3RIE H 54 B il s 2 Yl U
CXCLI12/CXCR44#H A HIEFAK . ERKFIAKt{E A= 178
%, 3855 B-catenin FINF-«x BI¥ 4 35 Pk, {2k Survivini
Fik, F'FGEMIN 24, IFPRATHT 7T o, CXCRAFEHL
FIA R F IR GEMMT 2, Ak, AW B
CXCRE YRR, HHAHSS@ P ARSMIHIIR R T
AU R ] AT, # ] CXCRA 2 A KRGEMY

3 GEM5[alFRZmie

[ 5T 24 0 A2 TMUE 1) B 22 g 573 (1), Feaiiod B 440 fif 1]
FEAb AN L 55 7 WA ECM R )& 12 5 PDACZH AR BLAE
H, 3[R 2 5 GEMIif 2.

3.1 AR E ki A=CAFs BRI ARG (pancreatic
stellate cells, PSCs)/&EPDACH i 5 2 8] Ji M i il 73 2
—, A #TNF-o. TGF-B. IL-1. IL-2. IL-10f1PDGF
W W LRI AR R C AFs, J5 &8 /- I ECM &R
A 4T AL R B R = S I TME, (R 3EGEMIR 251777,
PSCskk T 2 5 EGEMI 2 43 B s 2 &b, & nf
IS 5P D A CHH M B 4242 frk R 5% 76 441 i B -3 422 175
FGEMPBLE. AAMEER TR FEURSE, PSCshl BT 1
PDACHHfEHes1(NotchfF =i % 2H 58 /) I 1A B0E
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Notchfs S, Ja#HL I REMTHNICSCs R M 3
GEMIH 2. 44 Hes 1 3£ R F% 1A BN otchil B I, PSCs
7 ST R 25 i A 25chagi 4517, [R] 1, #2 ] Hes 1/Notch
{5518 % 0] RE 2 W GEMI 24 (1) SR mg 2 —. ok — 4
(three-dimensional, 3D)3LEEFEF 7L i 7, PSCsAl @ L
I3 U TR AE K IR F(hepatocyte growth factor, HGF)Yj
PD A CHH I 52 1A 2 B c-Met4h & 1175 T H R 1L,
Jr ¥ I PI3K/Akt/m TORfe A A7 B K5 V5 T GEM
PUPESL IR R AT c-Me tHE [ 1 55 6 A GEM P {2 35 4%
ST RO T I PRI (N C T00874042) R IE S
HICA N A BT 22 RN 52 52 DRk, S8 4
HHGF/c-Me till %152 A iy I GEMIE BRI BLAh,
PSCs/r b I E AR [ (Periostin)i T GEMAKHL 1, LB
HERIAWWHGEMPIM:, X—d 58 5GEME T
TR S, ol — I AR, PSCs AT @ 43
Jii 4 I (deoxycytidine, dC)#HPDACH:ZGEMIH &
PE, EBARNLHIIANE 2, PR GEMEH I A A 1 i
U BB (deoxycytidine kinase, dCK) 3 41 43 <™,
(K11, PeriostinElE i dCH A] e 2 GEMUY B TE AR E 5.
FEPDACH, CAFs T 2RI TPSCsHIEAL, &0 i
B AT L4 B T) 78 5T T 48 A B 98 48 FRE MU T AT
AR, Pla-"FH WULE) 2 1 (a-smooth muscle actin,
a-SMA). AF4EARE 1B I (fibroblast activation
protein, FAP)FI A 24 41 ff s 5 £ 25 1 1 (fibroblast
specific protein 1, FSP1)EIE NFHER A 7EILCAFs
XTGEM R SR 24, Fn] i 2 Fpbil il 15 5 3845 1 i
251 GRS, FEEE RN RAR AL 78 o, #E (A FEYE
o-SMARMFICAFsIHARIGNMGEMATPDACHIIT AL, {H
AR 7 A0 R TR AN A A OB -4(cy totoxic T
lymphocyte associated antigen-4, CTLA-4)f{1 315, HEEE
CTLA-4M PRSIl S e AR A7 Y, 2, i
I () — TR FE IR s, S GEMAL 3 A (2 gE A2 e 14 2
MUFET- A-1(programmed death-1, PD-1){) 314, JEHE )5
SHECAPD-1 557 1A U™, Kk, GEM ] Al =9
PDACHITMERS N | e ¥l s i 3RIA, BAA Sy Tikn]
e e GEMITY 2] — 23897 (178 7E SRS . 8 7E I R i AR
Bdep, SR a0 HIFA PRI A7 o7 30, (ER R — T
IO RIS 20 7R, FAPHIHIGH S5 GEMIK G 0 4% 74 1
PDACIHIT 3T T34 PR, it4h, Hedgehog(HH)
5 IE s S HAC A 2 —Sonic Hedgehog(SHH) 2 CAFsih
A 2O R T, 2 5PDACHIME MG E, H
HAE S GEMI 25 7 1AE A Y. RE IR IR
BIWEFE S, ZNg3 -4 70 BELIKT S H HIR 2% T $2 5 GEM
FIURAED ™, (HBE J5 5 GEMER & RYT I IPD A T
I ARG A 24 35 R 04, 40, SRR TR, (A
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YA Z-6(interleukin-6, TL-6)45 48 5/ i 7E T GEMIK]
CAFsHit ik HIF 251 SIL-67K 7 B IEAH L, X 4R
/RCAFsiF S IIGEMPTIE AT fig A e 4 RE % 1) 2 510,
A, —IRIECAFsHI3DILE: FR I 4R T 7
PDACH HiFfloa-SMA. 1L-63 ik FE 5 i A A HAE A
FH I CAFS IR AEAE, 12 FT5R 1A 1 [A) BT CAF s 57 )i
PEPT, St AT B A b I P T3 R W i IR 2 — 1), f
I — T 78 S, T GEMIC AF 4 A/ EE i B A h s iA
(exosomes) IR TS S5 0, I 6 4/ 388 Jo I8 [P 7
J % 55 R F-Snail, fEEEMTH 415 S GEMPL Y,
o, AR A I miRNA-106b A] i 7E X — i F e 81 2
TEF®. AR TR BT 1175 2miRN A - 1066411 1l 751 kb
P GEMIICAF s 2 FEAIC 1 B 7= P D A C4H iU A7
T 2SI R WA AR T B T ARG E M 24 1) 98 7
L

3.2 CSCs CSCs/2PDACH — 28 HAG T2 HFFE HFIR
PRI, 2 IR (R B AE K. CSCSTEGEMI 251 )
VR R I8 51 R T, AR DI 40 M A0 23— HL 1 v R 56
e U RANAE AT SR, CSCsHl I EMTR BLHE(L
PEBGEMYN B . HOX %55 )2 X RNA(HOX
transcript antisense RNA, HOTAIR)/2 —25HHGEM %
SCSCsHAERKAEIRIBRNA(long non-coding RNAs,
IncRNA), H ol (e gEg s T, 5 :GEM$T
PN gl — T 7R R, CSCshl BiAHEgm AR
RNA(microRNA, miRNA)H [JmiR-2107&3 34 in 41
AmiR-21008E 1%, 13— iEid PIBK/Akt/m TOR{E A= 47
AL, EHEPDACHIRIIGEMIRST ™. Kk, ¥
CSCs K AR AESFBRNA (non-coding RNA, ncRNA)fA
N HIGEM S 5 S

4 YRR

JERE AN IR AN G I EPD ACHIFIE 2 —1"Y, &
5511 2 41 e L iR AH G LW 2 P (tumoor-associated
macrophages, TAMs). R AHI<mg o MERLH i (tumor-
associated neutrophils, TANSs). & fifi KI5 410 41
(myeloid-derived suppressor cells, MDSCs). JHRIEET
JREE 4 (tumor infiltrating lymphocytes, TILs)F /M
(platelets, PLTs)(E1). PDACH [ 2 41 i HH AEGEMI
AL MEL S, X — SR EES .

4.1 TAMs JHBRIH T4 MR TAM s B 2 Re L —,
M2RIRRAL A TA M v 38 o 3505 3 sk A7 STAT3 EL#%
SRCSCsR iR aa e A1, Jflid T iflcaspase-3i#
G HIGEME i 4 e gE -1, {2 GEMIK L.
ARG 7, 1) 40 B R -1 5244 (colony
stimulating factor-1 receptor,CSF-1R)E b [A T (CCIE
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R 1 PDAC/BIESNGEMI ZHE S AESL A0 5

BELER ANl IBPRIZ S 3Tk
Hypoxia/HIF-1a BSEMT; $Z0Glycolysis, $25dCTPKIE; sE{LAkt/Notch 138, IBEECSCs® A  NCT01746979  [11-15]
CA9/Acidosis 1270Glycolysis, BEABIRAA. YMPH; FSEMT [17,18]
MT1-MMPHMGA2/HATs ERYIERERE; 12I0H3K9. H3K27Z Bk, IBESHRDNA [8,21-24]
TIMP1 SOCPISK/AKHRAESBEE [25]
NCT01839487;
HA/CD44 1I0IFP; FEMDRIZRIA; \BSEMT NCT02715804;  [27-35]
HALO109-301
TG2/LN/FAK EVRERERE; BILPI3K/AKt. NF-xBIRERER [39-41]
FN/ERK ERYIERRE, FICERKIELS, iHlApoptosis [43]
CTGF/XIAP HHICaspase—3/7/9 M SBVET/ AN NCT02210559  [45-47]
TGF-B/CYR61/VAV1 TGF-pB/ALKS/Smad2/3@ESE1t, N8 hENT1. hCNT3ZRIA; FSEMT [48-51]
CONKO005;
HAb18G/EGFR/STAT3 SEHIVEGFR/STAT3IRAET @RS ISRCTN96397434; [53-59]
NCT00471146
NCT00769483;
IGF-1R SEIEPIBK/AKY/MTOR. MEK/ERKIRAEIBEE NCTO1231347 [61-64]
PDGFR IZNIFP; S&HPIBK/AKt, mTOR. NF-kB. ERK. MAPK. NotchiBIBESEMT BAYPAN [65-69]
CXCL12/CXCR4 SBIEFAK. ERK. AKYRAETRIEES, L8 SurvivinBIZRIA [72-74]
Hes1/Notch ERYIERRE, 5B{ENotchi@ig, 155 EMTFICSCs#kAU [77-79]
HGF/c—-Met SEPIBK/AKt/MTORIZATSE S NCT00874042  [80-82]
Periostin H&IApoptosis [83]
dc YBREPNACKE=S{ER (84]
a—SMA—CAFs 12 N0Hypoxia; BSEMTHICSCs7REL: EFWIERE 186,871
FAP-CAFs SBYPECM, ERYIEREE [89,90]
NCT01064622;
SHH SBICHHIR @RS - [91-94]
IL-6 SHIIRSIEER [95,96]
Exosome BUESnail, IEREMT [98,99]
CSCs/ncRNA BSEMT,; filfllApoptosis; EHPI3K/AkY/MTORIBAZIBES [101-103]
TAMs/STAT3 SEILSTATS, 155 CSCsTRAL; lillApoptosis; IECDATRIA; M2EUR Y [105-112]
GM-CSF THIEMAPK, NF-kBIE41318E, {EMDSCsBY010 ISRCTN4382138 [120,122]
PD-1/L1, CTLA-4 HHEICTLsSMHAER [126,127]
HEATR1/Nrf2 RIMBIEAKRAETS IR, JBIRNICTLS; IMEE Misma A EHRRrERE R [128,129]
ADP-P2Y12 F¥BSlug. ZEB1HIFRIRABFEMT,; MBhENT1. CDABIZRR; SHWEGFRIER  NCT02404363  [133-135]

Hypoxia: {88, HIF-1 «: EBESRF-1a; EMT: EE-B7HEENL; Glycolysis $BEER; dCTP: =R SIRES, CSCs: IEF4BIE; CA9:BREART
fi§-9; Acidosis:BRTPE; MT1-MMP: [RE1 -ERTEEEME; HMGA2: SiITRXKREDA2; HATs: AESIHEREE; TIMP1: ERETRESHEA
LUNHIF; HA: BBARER; IFP: BFTRE/D; MDR1: LAMAES1; TG2: ARESEHHZEE2; LN: BXGZESRS; FAK: BITIESHGEES, FN: fHES6;
ERK: 4BiEYMSSIETIAES; Apoptosis: ZBERNET; CTGF: B454ELRE KRS, XIAP: MiRETHIHIES; TGF-p: RILEKRS-3; CYR61: XS
EREE61; VAV VAVIER; hENT1: EIZERIZIRT; hCNT3: SREIZERTIAS; HAb18G: RICD147, —K DB INEBRBREIN DS EGFR: 7’2
HEETZIA, STATS: (ESEESERRAERASS; IGF-1R: BEREEKEF-152/K; PDGFR: IV WRETEEKRESZIA; CXCL12: BB SEIR
12; CXCR4: i3{LRF 2184, Hes1: NotchiESBIBENES; HGF: FIBIBERKRET, c-Met: —RSHABRBLAES; Periostin: BEES; dC: [RAKE
B dCK: IEIRERES, o« -SMA: o —SLBHIEIED; CAFs: ISR MREAT4E4RIE; FAP: AUAF44BIREIES; ECM: BBYNERT; HH: Hedgehog
JBES; SHH: HedgehogiBESECIAZ—; IL-6: B34BIASTE-6; Exosome: INIWA; ncRNA: FEZRIZRNA; TAMs: PRBIEXEMEIE; CDA: RER IS,
GM-CSF: ¥R M EE 2RSS, MDSCs: S5aCRIIHI4BI; PD-1/L1: I2R-4BIEsC B -1/8/A; CTLA-4: IS T EABIEaXiR
[R-4; CTLs: ZHRSHETHEMIE; HEATRT: HEATEERIIBVEDS; Nrf2: 2B S E2MBXEF2; ADP: _BEERIRE, P2Y12: —ZIADPAEIABIGE
EHEBEXSHA.
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PR, 5. FRIRERADIRY N SEOMEMZIN IV E

© PDACs ‘o PSCs //CAFs ¢ CSCs TAMs

€ tans ©) Mpscs © TILs @ PLTs - Exosomes

CKs

ECM

1 PDACHISMIBINMEREDNBEE DT SXKEAR. PDACs: IR SE BN, PSCs: BEAREIRANE; CAFs: FE s 4T 4E4nit;
CSCs: 4180 TAMs: PR EREANME; CKs: ZIHERF-/ LA F- TANs: g ARSEmE R ER A, MDSCs: B ERIEANHI AT, TILs:
JRZ N TR EL AR, PLTs: [f/]VI; Exosomes: #NIMA; ECM: 4HfYNET.

J7)324&2(C-C motif chemokine receptor 2, CCR2) ] &%
PEIEFRTAMS, #E—54R mGEMIKTT 2", jhah, 3% 1k
(ISTAT3 i rldi b1/ ff B 2 B (cytidine deaminase,
CDA; —Fi i GEM pH i M A A A3 1 A1) )
FIE RN R B REGEMIH 251, sh s BRI 70
7R, A S TAT3 L [y #0177 il B S 42 i GEMIR) 7 247
DA, B[ TAMSs/STAT3 A R824 7 71 I GEME Uk
B UM (A5 A, TAMSs ELAT e B T 981, BE AT LA
WA R EOR H AT 25 M2 AL, 8] DURR Ak iR B
BT UMM, R, TAMSSE AR 2 bk
TAMSsFEM 2 41 ) — B B [ GEM I ik 42112

4.2 TANs5MDSCs TANs/ 48 A G e IRA (1) S H 1
W5, {EPDACH) KA R e P E /R, [RITAMsZ
8L, TANsIRA] FHTMEH AN [F] (1 a4k PR 1175 S AR AL et
JEND) BRI (N2)Z AU, RS TAN IS A L 1] /2
FFEPD A CTE N 1 SR A A 1 TS 2R b )
{HTANs 5GEMI 2156 & B A sz Hb. R,
TANSF B PERF 78 LB o R s Az — 1, JFmT

JH ) S o e e A B, DUREZH SR AEM DS Cs(granulocytic
myeloid de-rived suppressor cells, G-MDSCs)V #L 7E i i
Hor A E Az, AT I I P TN AR e 2 At Il
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A I SR 3 Y TR, MIDS Cs S AR A il
TZH M g b MR ZE . [ERE, I3 MDD SCs/KF &2
IESE 5 PDACHIAN B Tl 5 2 YA U™, — Til Rt () 4
AMEFLE R, GEMIBIE 5 M APKAE 518 I & (LAl
NF-«BE 3 FiftE, PN SKRASRAAH G 3=
S it PR R 4 L 5 4 P 7 SRR T (granulocy te-
macrophage colony-stimulating factor, GM-CSF)[{J#/i,
Y EPDACHMDSCs 40 A2 1 it 24, Fbufd
A I AIGM-CSFR] LA 2 IKMDS Cs ¥ L], FF6 B
FTYRThBEM K S, WFEGEMI 25", (B EEERE M
&, GM-CSFik AJ 3 i o SR ik 15 5 BUsuE bt
Jia (R TEH A G g2s, HE T IX — SR B 51T T GM-C SF4:
IR G () IR R IR 2 1 (G VA X)'Y, 1% I GM-CSFAE
PDACHITMEH 1] f& R R A MR . X B2 — Tkt
X GM-C SF+i i 1 G V100 1 &/ R E GEMIATT
e HPD ACIITITAIG AR LS (ISRCTN4382138) KK (14 J&
Nz U2 k2, Tz R e R AR, H
RIETCV A U1 X /X TANSFIMDSCs, [HHAHGHF 722
I FF) AT LG PR AT S e Ak — B A,

4.3 TILs TILst &40 EE Tk R4 ffd(cy totoxic T
lymphocytes , CTLs). #iBhT4ifd(helper T cell, Th).
T (regulatory T cells, Tregs)F 2 Fili A, &2 54
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PR G 8RR 8 S 2 2T i IR S B . o, PD-1A
CTLA-4/2ZTILs# 52 RE M PE Sk 25 fis2 44, nJ
G 2 LR S, W RCIE S, CTLsH B K
FEHPDACR TG 2 IEASCY, X th /2 H AT i &
RURE A BELT YR T BB SRR, BRI, HRTEXTPD-1/
LURICTL A-4 52846 25 s (¥ 2 — H I T VR A BoR
STPDACH 2, — T (1 AR AL 5K W, GEM ]
T S T S 2 1IN PD-1RIC TL A-440 1 751
BN, GEMEK & S i 25 s il 71 FT 42 S PDACH A A7
B SERRTT BT T I RAR B — D B E. Ak,
HEAT = & ¥ 51| ()55 1 1(HEAT repeat-containing protein
1, HEATR)A] f L5 Ak tfE 5l % 15 S AN CTLs
RAFPUIRE o se R, (HHAEPDACH 3 i H 5
GEMIMN 2% YA U™, — I i (1 7E 27k, HEATRI
NI BE I L EE Z R FE2AH R [KF-2(nuclear factor
erythroid-2-related factor 2, Nrf2)f5 5% %, &t —»
PR IL T WEBT AN GH AR OR S M R R )3 3%, B4 S 3L
GEMIfi 245" K|k, HEATR 1/Nrf2 ] it - GEMALI T 1
R T AR A

4.4 PLTs Il 3% = %8 A1 & K A2 42 ZE (venous
thromboembolism, VTE) X% ZPDACHIFFHEZ —, iX$E
RPDACK LR JE SPLTsHVIARS"", PDACHHAE AT LA
B FPLTsIH WAL, PDGFA BT My it R FIGEM
i 24115k B SRS AETMERIPDAC, —BEBR AT
(adenosine diphosphate, ADP)/& 5 Z (W PLTI BN, i,
A MPLTIADP-P2Y 1252488 51 & 1 BFFE N R %
B P2Y 128 T HENS GEP2(purinergic receptor P2)GAR
H B2 8(G protein-coupled receptors, GPCRs), ADPLj
P2Y 12521454 Al BT PLT, it —20 L IHEMTAH i 3¢
KSlug. ZEBI#RIX, 3 FIHGEM#IZ H HhENTI
FGEMACEIBECDAIE %, 5 FGEMIT 2G>, IR
WFFEIESE, ADP-P2Y 12411 7l (ticagrelor) X & GEMIR YT
PDACH W& AW AR, A — 5 i U Sy 7 2,
SRl — TS B (P2Y 1247 715 GEMIR Y TPDAC
HIIRE AR RIRINCT02404363) IE/EHEAT, 4554 NATE. 1
Ab, T P2Y12-EGFRIUME 5 H, #IHIP2Y 1215 5L ]
B ESEPIEGFRIAYT 1097 28, (8 ELARHLH M A,
EFE/RP2Y 12401 FI+GEMIC & EGFR-TKIs A g /& 16T
PDACHIVETE 5.

5 4518

B 5 BT TS ISR N, DAZE G AL 2032 38 25 R AIE 1)
PDACH AN TMEYEGEMIfi 24 7 ) S B 1 320 4 4
ANGEED). HBHR I, S TMEM 2 TR R L A
IT H ARG A NIl R 45 R, 228 5 R P B o P
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A2 B e . Horh, SCHEIN SR R B PDACH & KT
JETME 55 ¥ TMERCS T Re R aIfE ;= 3%
IR REERIHI], AR B ARAREERAR PR B, Ak,
H /0 2 BB SRS ok B A /MR IS, PDACHN Y
5 TME[RE Z AP0 24T A ASREAE I PR AR AL o 58 4
FI, X JE RS T 2400 R, ZEE R GEMAL
JTA MR, BEEPDACHIATIS, b i IR R #0062 K
SR A I (1) DR 1) . (B A3 TR 12, GEMXTTME
HIPVEH RN FAAT B4 G 2 S NS TRIT, &
K] A A SRPDACHIVAITHE .
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Abstract

BACKGROUND

Postoperative chemotherapy with FOLFOX4 regimen
in patients with colorectal cancer destroys the normal
digestion and metabolism of the body and reduces the
immune capacity while removing and inhibiting cancer
cells. As a beneficial bacterium, Clostridium butyricum
can regulate the intestinal flora and enhance the immune
function of the body, and can therefore be used to
regulate the adverse reactions caused by chemotherapy
to some extent.

AlM

To investigate the effect of live Clostridium butyricum
tablets on intestinal flora balance, toxic and side effects,
and immune inflammatory indexes in colorectal cancer
patients on postoperative FOLFOX4 chemotherapy.

METHODS

From April 2017 to May 2020, 92 postoperative colorectal
cancer patients treated at our hospital were selected
and divided into a study group (n = 46) and a control
group (n = 46) using simple randomization method.
Both groups received FOLFOX4 chemotherapy after
surgery, and the study group additionally received live
Clostridium butyricum tablets. Each cycle of treatment was
2 weeks, and the treatment lasted for 8 weeks. Serum
tumor markers [carbohydrate antigen 724 (CA724),
carbohydrate antigen 199 (CA199), and carcinoembryonic
antigen (CEA)], immune function indexes (CD4" T cells,
CDS8" T cells, and CD4"/CD8" ratio), inflammatory
response indexes [tumor necrosis factor-a (TNF-a),
C-reactive protein (CRP), and interleukin-6 (IL-6)],
intestinal flora indicators (Enterococcus faecalis, Escherichia
coli, Lactobacillus, and Bifidobacterium), and intestinal
mucosal barrier function indicators [D-lactic acid
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and fecal secretory immunoglobulin A (S-IgA)] were
compared between the two groups before treatment and
after 8 weeks of treatment. The incidence of side effects
during treatment in the two groups was calculated.

RESULTS

After 8 weeks of treatment, serum CA724, CA199, and
CEA levels were significantly lower in the study group
than in the control group (P < 0.05); CD4" T cells and
CD4"/CD8" ratio were significantly higher and CD8" T
cells were significantly lower than those of the control
group (P < 0.05); serum levels of TNF-a, CRP, and IL-6
were significantly lower than those of the control group (P
< 0.05); the numbers of Enterococcus faecalis, Lactobacillus,
and Bifidobacterium were significantly higher and the
number of Escherichia coli were significantly lower than
those of the control group (P < 0.05); and plasma D
lactic acid level was significantly lower and fecal S-IgA
level was significantly higher than those of the control
group (P < 0.05). The incidence of nausea and vomiting,
numbness, leukopenia, and abnormal liver function in
the study group was significantly lower than that of the
control group (P < 0.05).

CONCLUSION

Live Clostridium butyricum tablets can correct intestinal
flora disorders, repair the damaged intestinal mucosal
barrier function, help regulate the immune inflammatory
response, reduce the level of serum tumor markers, and
reduce toxic and side effects in colorectal cancer patients
on postoperative FOLFOX4 chemotherapy.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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RRESEA WS EREABFOLFOXALZETIDEEE E . SaIRNMPRIIFIERFIT

JE LTV R TACTF R4 R

V=14
WITBEBRAR A E W A T4 A B RKEFOLFOX4%
ETT A A BT 8RR R R EIRARE
fi’y"l{l

TiE
#£I2017-04/2020-05 K 2. 25 AW KRG & 49241, 4
BRI E > AR A= 46). *FBL (@ = 46). 3
W20 K JG T VAFOLFOX47 FALIT, AT U412 R4
A LT UBBRAFTE R, INTEN2 wk, 45
6978 wk. YLARPRULIEIT AT 7697 8 kUG dn i A I AR
& [ ¥R 4R 724(carbohydrate antigen, CA724).
¥& 2k /R 199(carbohydrate antigen199, CA199) S
Bl;bu}? (carcino-embryonic antigen, CEA)] . %92 %)
A 35 AR(CD4’. CD8'. CD4'/CD8"). X )i/;?‘m?h?
[H‘%’JFZ’ 3758 F-o(tumor necrosis factor-o, TNF-o)+
CR R % & (C-reactive protein, CRP). & a3
-6(interleukin, IL-6)] . Wi AR EMHREA . X
WAATH . SUBRATI . XU H). M AL A I 2 Atk
A7 [DIUBR . EAZ 5 A B IR AR G A(S-IgA) ] K
F, Goit LG 9T A R A8 ROR A R

R

Efméﬂ, J78 wkig: fiHCA724. CA199. CEAK
TR T S B AE(P<0.05); 75 CD4". CD4'/CD8 7K
T & T PR 4E, CDS' K-FAK T 2 B 41 (P<<0.05); m
TNF-a.. CRP\ IL-67K-Ff% T 3 18 20(P<0. 05); %
KB, SLRATFH ., WHAFRRETEH T B, k%
A HBAK T AT B AL(P<0.05); o DILER K FAKT
st R LR, EAZS-IgAKR T & T R \éﬂ(P<O 05); TSV
vk, BRI BB Y TR E A A AR
T3¢ BB 28 (P<<0.05).

&

BA TR MR B 76 B 5 BR A FOLFOX4 7 £ 457 i it 2] i i

i;%ﬁxét 4 B AR T Ak, A B TR
ARG B I K R, Ak b 5 A%

,u#éVJﬁ*T- ﬁx/&w‘ B,
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AT R A R, 4 LT R0 28 T 4 B S
JE AN, FFREAIE KR IR B S U IR T
KHFERW, PRI E R R T, A
11T 58 T ARV B3 S5 TS A7 AR R 5 K B 7% XU,
WA S SEHEAH BT 23 b 2P SR A S 7T SR,
45 E e TR BN IR I iE W, B e ity
fr, BTG INAR 5 45 RAE RN EREIER B R, HAT
ZDLE A 1 e T2 4 M D 0 B 256 T 2 2R 4 s e A
[FFEEE T, MBS INEE R SR AR, A E e, T
PR PR TR J 2 2R B, 1T BN SR AT T B R T
BUAR R R AR BRAR A, 779 i T8 B A AR 4, LA 4
ZEIHEEST, HX T H 5FOLFOX4)7 AT AR 45 B
Vg G SE W TE TR R IR B MR B AH SCHT E. BET
I, ASHIE TS IR AT I AR T A R R B
+a R g+ By LA A (folinate S-fluorouracil oxaliplatin,
FOLFOX4) /7 ZAby7 45 B i AR S Ml o 171l
BRI IS B % R FEFR AR R

1 HRIRSE

1.1 A4 EEL2017-04/2020-053% B 45 B e R o g
9245, G NARAE: (14 B gy 2 WiksiE 2 8 (2016
USPSTFEWH: 4 Hlipfaifia) ¥, if% s, 1
HCTEIRBASUER AL, QAT AREMNIE; (3)
T A7 >3 mo; HEBRARME: ()FAEFREEZIEH; (2)
GIR AR % . SREVERATR K T R A RS
P Q)Y 2. 7L, OARFEDIE
[T R R, VRS ARV (5)ii4 wkNF
ARSI b RISE Y F 23 (6) & IE IS
S B AR AR T MR Th BRI A (DA T UEGRIT, 77
e A el FUSA SRR RIS J13 (8) AT 1B I SRR I ek
i ()R IRATE B R 3. SRR A
R @ = 46). WEH@ = 46). AW RLRBEFAG T
Zx RAHHE, P B SO0 I8 s [F .

1.2 7 ik BB TFARIGT, KRGS UIsEa 4
ATARAE, 357 LUE IR R DU L. BURSSHIEAL .
1.2.1 s iR EFRIEREHNAERG14 AN
KHFOLFOX477 A7 097, BIdL, & ki b
FIEA (IE K K 5 25k 46 T 0 4 A5 BR A =, 1 24 e =7
H20143263, #ik&: 50 mg)85 mg/m’, 4120 min;
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d1-2, K A 0 R 5 [V 95 B AR B 20 L A R A ],
[ 2451 7 H20060197, #LA%: 100 mg(% I HRi1)]200
mg/m’, WA 120 min, #RKECE)E, kS
5- TR PR W BE (F MOBE L AR 2 E IR A F, EZjiEE
H22023469, #i#%: 10 mL: 0.25g)400 mg/m’, J& i A
ik i E600 mg/m’, i ] A4 h.

1.2.2 AR5 4 {EX AR AL ERJE 561 dif 1 R
R (F B ARIEBZDLARA A, B2 dE 7
S20040083, FA%: 45 F350 mg, 25 T FRAR B 1 B 204
fKF1.5X 10" CFU/g), 700 mg/¥X, 37%/d. BHLLIEILL2 wk
NIANYT R, FELLIRITS wk.

1.2.3 #ml 77 ik ()2 BEH9 mLA ER ki OBt
M NIC D4, CDS™. CD4/CD8 /K, ™ i% &R
W PN IR B A MR A R 2> B $2 A 1R A0S T B A
1E; @A 8% 1= AR (2 mL)TR ], KB40 e 6 B ik
W5E MDA, ™SR gL AERE AR 2
AR A R & U ] R 31000 X g #0215 min(5
0428 em), Zr BHUMYE, B T-20 CIRIRLRAF, FIH
PR EEK 955 P P04 ) L 375 9% 25 7t )5 724 (carbohydrate
antigen724, CA724). #EiZKH/5E199(carbohydrate
antigen199, CA199). J# 4 )i (carcino-embryonic
antigen, CEA). JMJEIAIE T-a(tumor necrosis
factor-a,, TNF-a). FIZHAA % -6(interleukin, IL-6)7K
S, 3 FH A2 Eb I 5 I3 C &N B I (CRP)Y KR,
TR 2 HE i R R A R A R A w1 ER A7) &
i B ERAE. (2)H00.5 ¥t 515, AmAE 3 ££7K(0.9%),
FREEFBE 106522107, 43 9HX0.5 mL 107, 107, 107,
107, 10°F R, WF3EMmERE . KA W LR
B OB B HEAT 55 9%, 2 e A T o LT AR s 7R
B ZERTPARE IR . MRSE F 581 b 5% 9% 3
5BSMLEAR ARG 7245, Hd ek . K B
B T35 CWAAREFRL d, FLERFT B BUBCRT B LA (36
SEEFRESE IR d, VR v S N P R VR O AL
(CFU)IXTBUEY. ) BUHr it 6050.5 g, AR5 1:3 Lufil s
BIRAAEFEER K, 2500 t/min® 0215 min, 25 BT
U8, 18 FH 37 S L 5 S A 43 W Y G P 3R AR T A(S-
IgA)K -, FeHs S8 i 4 A=) TRE A BR 2 w42 44
R 1 B P AT 4R A

1.3 MEARAR (D — TR Q) dlingT
A V6978 wkia MG MRS EA), RICAT24. CA199.
CEA/KF; B)ELEPRALIBIT I 17978 wk)F S Difiedi
Fr, BICD4". CD8'. CD4/CD8 7K F; (4)ELIPidLiRTT
A Y6978 wkfa ILiE 2 SN 4545, BITNF-ao. CRP.
IL-67KF; (S)ELEPRALIRIT AT ¥RIT8 wk)m i B FF i
b, BFGRIEMIRE . KA. FLBRAE . BUEA &
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o, (o)L AIBITRT RIT 8 5 iE R e IR Te
bx, BUMLRDIME . FEMES-1gAKF; (7GR %
L, A FETEOIRIE B RA ., AR I IhRE S
Hy N D

Beit % Ab TR R HISPSS22.045 i 2 B4 4k PR %
¥, THE RSB AR (Bartlett) /7 2 55 K56 5 R
IRSER T - Wi K /R K (Kolmogorov-Smirnov) IEZS
PERTES, il H &7 2550 P B RO A IEZS A, BA
mean+ SDFIR, A5, TR Fn(%)£n. 1%
P<0.05AZEFAG R XL

2 BR

2.1 —fE A AR T R EREL. .
R EAL. Dukessr . R FARTTALLE, %
RGN, R

2.2 dn i Ak E AR E WK F BIALIRYT AT MLIECAT24,
CA199. CEA/KVAHLL, ZRIguit27m 3 MAHIRIT8
wkJF IMIHCAT724. CA199. CEAKFEGATT RIS, H
BRI T R 4L(P<<0.05). W22

2.3 %G RedeAr WALIRJTHICD4’. CD8'. CD4"/
CD8 /KA, ZRIgiit e 3 WHAAIRIT8 wkis
CD4'. CDS8'. CD4'/CD8 /K F5iryraiMiLt, ZR% L4
THEEE L WP 4LIAITS wk/FCD4'. CD4'/CD8 /K F-i5
TXTHRZH, CD8 /K T-5 B 2H (P <<0.05). WL3K3.

2.4 i K BB A5 AR PALIRIT AT MIE TNF-as
CRP. IL-6/KFAHLL, 2R Toguilh 5 3 P4LIRTT8 wk
JEMIETNF-o. CRP. IL-67KFHG 97 7T A%, ELAFT
KT FRZL P <0.05). W34,

2.5 MiE A AR AR PALIBIT AT ERE . KBTI
FIRF B DU EEEALL, ZREGIFER G W
HIBIT8 wkiFZEER T . FLERAT B XA R H R
BIT TR, B T R, KA AR G
I7 TR, B ARG R ZH (P <<0.05). ILEKS.

2.6 Wi FrIE T ae 36 AT IALIA T AT DILAR . 18
S-IgA/KFHHEL, Z Rttt = 3 MZHIRYT8 wkim I
KDFLER AP RIRTT T RS, BT RS T X 4, 35
ES-Tg AZK RGBT R #E M, B e TR AP <
0.05). IL3Ke.

2.7 &R TN L R RA . 4T AR
DL FIhRE R R AR T R (P<<0.05); BRAHLIIL/N
BRI KA 2L, 22 R g2 . R T,

3 e
FOLFOX4 /7 Z&MI7 45 Bl A G A7 &, nf
BRI N AR a5 . 12 R, i R IR
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RER, SEK R A RN B35 51 R B LR
ThRES I« S DhRRR T RRmI R, S R A A7
& DA, anfer R Rk B R S AT A PR Sk
REZ KT BEAR BRI SR AR 2802 H R AR i 75 At 1k
) i) 7.

CA724. CA199. CEARIEIKH HIR bR Ed, H
TESE B s g i B s RA, 57 R MR IR 4
. ERAFLEARICHEN ) gl oK 4 -] BLAR 2 7 R
I, FEXELOXTJT ZASTIEYT 1 TR 5 BUBRT 1 — 15k
TE, R R B ARG R bR S KT, 1 a8
I PO T 2. fEMLIERE I, AHE 7 T4 B e
AR5 R T R AR 11375 B B FOLFO X477 AT IR
7, iR EIR, A R SR B IS CAT24,
CA199. CEA/KF, iXnlfe R T —H G RERIE R LT
3[R 9 258 FH, SR SCT Ik 0 R B bk B2 4 i i,
U YT G B, ISR G R GuTh A, 0 R A A
A, TS MR AN T, T B A L TR AR A K
-, SEELBTPE 1 .

I, A5 2 e U 4h B e AR S K 5
BRI, XS5 KA LL T, SR
T8 A AR ISR B W T R, BA OO i i iE v, T
50 R0 T o e 45 IR U] 2 3 — 20 fin o S5 P A A 3 L
BTG BCE YRR, DN B, KDL F5E
S-lg A PEAl T8 B B B D e i F Fibs, FEh 2 DAL
T8 2 i [ 200 B A ), i e 288 e o s 45 £ P P
H, AR Rt F4ES-1gA 2 M B Bk
A, R R A B G Y, AN, — Tk
B I0 R I AR A A 2 A T T P P
RUBORF B & &, 1 Wi BB, AT SR R B, IRIRAR
B G B A B A FOLFOXAT7 SRALTT X4 IE 45 B e R e
BEMMERRE R BEZHME R A —
TERRR AR, 520 ARSI SR, X AT RE 2 BT
FRAR A A AR, TRk 7 Rt B, A R 13k
994 bR BB, Tk T A BT, R TR R 4, 43
P PURM SRR, NhiE R s SR
e, 5FOLFOX4 )7 ZALIT B L, (@il A A I fE,
AN e AR 18 e R 1 AR B, T PRAEU B B AR KR
55, YERRgIE BT, IO RESGE I EiE I, JHIDAL
V238 NI S S-Tg AT, AT B8 OR3P [ 8 206 6 o
e

ZFARIEIT R AR i R PR IR 4 R 2R R T,
g e B AR AT ROFCIRAS, T B8R0 41 i 40 5%
ThRe, 5l KR DIResia, N g5 B B
TE P BERTL, MR b b D et 3, HE— DIk
G b 2B A A E ok U AT AT A, WS ALIR T
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xR 1 AE—REPLER

—RER HHERB N = 46) NT0RLA(N = 46) utyt P
HBIEE/L) 25/21 28/18 0.401 0.527
TR (=) 43.89 +8.25 44.21+10.48 0.163 0.871
NREEH (kg/m?) 21.46+2.03 20.72+3.18 1.330 0.187
JRIE(mo) 4.72 +2.54 5.33+4.21 0.841 0.403
PrERERNT

7 31(67.39) 34(73.91)

=17 15(32.61) 12(26.09) 0472 0.492
FABLH

BIREFA 33(71.74) 35(76.09)

FEFA 13(28.26) 11(23.91) 0.226 0.635
Dukes/)HA

AHA 15(32.61) 18(39.13)

BHA 26(56.52) 24(52.17) 0.605 0.546

CHA 5(10.87) 4(8.70)
DEE

Eiyyid 17(36.96) 14(30.43)

F=Yaitd 29(63.04) 32(69.57) 0.438 0.508

® 2 MAMBAERIRSYKE LR (mean + SD)

BiE 485l Bl CA724(U/mL) CA199(U/mL) CEA(ug/L)
aeavaz| 46 9.86+3.21 57.26+19.34 12.73+4.28
e WIRH 46 10.02 +2.83 59.05 + 21.40 13.42 +4.69
BISH ¢ 0.254 0.421 0.737
P 0.800 0.675 0.463
eaviz| 46 470+1.18° 22.43+8.02° 6.09+2.12°
A8 wWkiS WIRH 46 6.19 + 1.40° 26.15 +9.36° 8.16 +2.57°
¢ 5.519 2.047 4214
P <0.001 0.044 <0.001
P <0.05, SAEBTAMELL.
&~ 3 MLBREINAEEIRER (mean + SD)
B8] 483l BlEL CD4*(%) CD8"(%) CD4*/CD8"
HRA 46 32.09+2.70 25.83+2.37 1.24+£0.29
s WIRA 46 31.57+3.18 26.42 +2.59 1.19+0.25
BISHl ¢ 0.845 1.140 0.886
P 0.400 0.257 0.378
HRA 46 30.84 +2.26 27.06+2.84 1.14£0.21
—— NHREE 46 25.96 + 2.52° 29.91+3.13 0.87+0.16°
t 9.778 4574 6.936
P <0.001 <0.001 <0.001
P <0.05, SAEBTHIAEL.
8 wk/5CD4'. CD4'/CD8 7KV T X HRA, CD8 /KK J7 R RO 15 45 B W A 3 e Dy Re, 456 BEAE

TR, PERIRER IR I A T K FOLFOX475 84k
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® 4 WLAMBERERNIERER(mean + SD)

B8] 4851 BlEL TNF-a(ng/L) CRP(mg/L) IL-6(ng/L)
HRA 46 33.78+3.58 81.48+16.15 197.35+41.21
S WIRA 46 34.64+3.70 83.92 + 17.69 202.58 + 44.37
= ¢ 1.133 0.691 0.586
P 0.260 0.491 0.560
iHRA 46 15.82 +2.64° 23.94 +9.24° 71.74 + 14.05°
. WiRA 46 23.05 + 3.29° 41.25+11.16° 90.27 + 18.83°
A
8158 WkiS ¢ 11.625 8.103 5.349
P <0.001 <0.001 <0.001

°P<0.05, SAREATHIAELL.

x5 WAHEEEHEIRER (mean = SD, Ig CFU/g)

B8 485l BlIEL k& K FE ILEATE TUATER
Taavas| 46 6.42 +0.59 10.38+0.95 6.19+0.52 7.68+0.57
. IRH 46 6.26 +0.47 10.71+0.84 6.06 +0.47 7.55+0.49
t 1.439 1.765 1.258 1.173
P 0.154 0.081 0.212 0.244
Taeavas| 46 8.35+0.72° 8.41 +0.58° 7.68+0.70° 9.35+0.74°
Ny —— WRA 46 7.08£0.61° 9.15+0.70° 6.81+0.61° 8.29+0.65
t 9.128 5.521 5.625 7.299
P <0.001 <0.001 <0.001 <0.001

°P<0.05, SAEBITEIMEEL.

x® 6 FEmEREINEEISIREE & (mean + SD)

53 e DILES (1g/mL) ZEES-1gA(g/L)

VAN ;8Y38 wkig SBI3El 58738 wkig
HRAE 46 11.24 +2.51 5.29 + 0.95° 1.09+0.27 1.65+0.43°
SIRAE 46 11.83+2.83 7.57 +1.34° 1.13+0.30 1.32£0.36°
t 1.058 9.414 0.672 3.991
P 0.293 <0.001 0.503 <0.001

°P < 0.05, SAEEITHIMELL.

xR 7 AASEIRNEEEN(%)
485 BlEL FIMNRIE BimmRAR M/VRBE/D =RV FFIheESE
HRA 46 10(21.74) 7(15.22) 13(28.26) 8(17.39) 6(13.04)
NIRA 46 21(45.65) 16(34.78) 19(41.30) 18(39.13) 15(32.61)
7 5.887 4.696 1.725 5.361 4.998
P 0.015 0.030 0.189 0.021 0.025

AL, AeFF R R RESE BEVE A oK. RN, S5 L B

FREL M ATNF-0.. CRP. IL-6ZE R T, $ YL It

FH R A BOR E 0, SREBOCEANTER L RIERAEED. AR RER R, IR I R S

AT T, RO EEA Y e FLAd A OC SR, T
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HHAL T H4EFOLFOX4 7 AT IHTT, XAl RE & T
T AR T 7 T 3B A R TS ST B . LR AT A
e R, b i A AE B A R R A AL, ] S R T
53, HFOLFOXA477 AT IR, T 77 Wi By 1k,
FIBE J5 38 oy SUSE, SRR LA PR AL BE 71, T3
BRRRE SN BE— DR FCIE I, B RRAR B 75 B B
FOLFOX477 ST ReA SPGB |
EI AR D DD RE R R A e, T RE S I AR BRI AT
FRELRI RGP, DR AN R EE I, VAT )k A
S K.

4 g

ZR LT, BRI AT 1 T I FOLF O X477 &AL 7 i
AL B R R, BR 2B R EGERDIRE, 178
TR B AR5 R G SR N, PR LY R
bR EWRF, P8R S AR AT AL —E AL,
W RAEAERUN, a5 URPIP I, KRR HAl
A R A AU T, SR il A e 4, it —
A REEAR, R s, BRZ KRBT TTE A=)
20 2 FEATIR L H ATt B, DAME N0 T Rpg e
[{ASE A CTEEL

NERR

A dE =
Lo H 5=

S5 EL e A — BN, B T FARBITAN, B
T T AT RS A BIGT T, AT 250 B 1k G
RIS LU 1, ELAS B 45 e ) T AL
Thae 2z, D LR 1 ol iz pr i lie, 32k T4 s L 1A
G PRI BIRTT B BAT I H

L

AHFTEAT T 25100 B A (RSN AN 55 EL e ) e
W BE T ZE AR B A, SURRARALT T X B A S e R S
THIR, IR RE A 8 9 T (VR SCRE V0, PRAEMLIARERS IR
B %G, X4 E e B AR O BB .

et d=l

AT T 5 A5 P R BRI 81 P i A 2l 1 50 i ok
RS SR G H T L e ) R R A B T
BE, [FIA 5 R A7 2 S0 17 3 A3 ) e B DT RE I
TR, vE Bl AR IR T IR VA 2 T AL R, A
VER NI A T

7%
AW ZER A T M2y Ja s 2 FabeAs il . WA

ﬁj\
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BT A7 i, SIS P TR R AR, AN S BEAH G A
I BT, ARSI 1 70171 SR B I AR 41375 T
Firx AR 3 B AR

X E

BIT e, SXRAME, PPRHEMIMmMECAT24.
CA199. CEA. CD8'. TNF-a. CRP. IL-6/K°F-. K7
s, MAEDARAKFHEAL, CD4. CD4/CD8 7K
T FEMERTE . ALERATE . SUBFF R BCE . F4{FS-IgA

IR SR T AN R AR AR T XTI

T PR T Vi T P TS 1 4 EL e R P A R 44,
BN T AT a R RO, BRI T RORE R T I RIE, (et
TRBEINRERISETT H R, vt — ot i i
AR SR AL R R RN R R R T T .

2=
AHEFEREA IR T HEGE AR, 2 A X K A )
NEE, BRI, RSB ) AT Fr
Tt PWEREZ AR, BN E R E
B, HABAHSC AR SRR AT R, SRSk R
I P AR AR AU A 22 1 R AT 2T 0BT,
WUt R Pt 5 m S i PR 5 A ST 4.

5 ZEXE

AR, XNIE HEL, KB, $E2F, i, HFILE. S LT
AR EL B G 9 B T AL £E 25 F I 5 A MR I5 5T 44
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Abstract
BACKGROUND
Lymphoma originating from lymph nodes and lymphoid
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tissue, is one of the earliest discovered hematological
malignancies.

CASE SUMMARY

The main manifestations of the disease in our patient were
lymphadenopathy and extranodal organ involvement,
accompanied by fever, emaciation, and other systemic
symptoms.

CONCLUSION
A case of non-Hodgkin’s lymphoma with hepatic space
occupying lesion as the first manifestation is reported.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Publishing Group, BPG) 3= 731 H i (11— 43 1 SC BRI AR
FL - RBORIT I 28 Rl 14 [ Btz o0 27 AR T 4.

1.6 Bir (HFAENWMHAE) HBaishideng Publishing
Group (BPG)4m A1t hix. BPGEX R ki1
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1.7 &7 (AR NHERE) Bt m s EyE
FRECE R A B AR, AR R T
100025, AL 5T FH X A DU %625

LT [ Br D903 5
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E-mail: wejd@wjgnet.com
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1.8 Zpdi3r (AL NHRE) BN T EEH,
X R L Gn R

(AN ARE) S

AR B Y AR A R A

100025, JE5¢ T & FH X AR U3 o % 625

LV E B DJAE903 %

L1 010-5908-0035
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1.9 %% (HFRENENRE) Wi R R k4
AL http:/www.wignet.com/1009-3079/editorialboard.htm.
110 945 [FT PRGOS R Z14-28K. fir A HORAR 2
2-307 [FAT B KA P, 2067 B LA Bl s, 15 )
HEIBAR BT A AE B P AT P

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

112 £ (AL NELZRE) FE TSI https:/
www.wjgnet.com/1009-3079/index.htm.

113 gl SCEAE (NG WhE, 1R
FERAT i R PDFAFE T 63 AF A . PDERLAS
B WMESWALE. HIR. IEXHHE.

1.14 paA FEAEBUAMEE P . REUHBaishideng
Publishing Group Incfi .
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(BFRENBRTE) RISISE

2 FREK

2.1 BARATE TRS ROE I E KA HEGB 77138 74
AR AR SCRZEARR I 5 1, GB64473C
g 5N, GBT7143C e 275 3Lk S FN LA L2 GB/T
3179RF 2 AR T G FlE A A EF R, (R 1R ] P
2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll & 1) (EYE2AIHTI RS —
FR(EESHR)Y (Uniform requirements for manuscripts
submitted to biomedical journals), F44& I.: Ann Intern
Med 1997; 126: 36-47.

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

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

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

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

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

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

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

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

3 FREXPIIEIN

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

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

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

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

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

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

fEH: 0351-4086337

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

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

0515

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

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

CISURNE LY b P ICT

2451

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

3 e
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v

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

4 ZZEHR

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

4 FREEEREEK

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

4.2 & RE A DOEDFE I EERUE N Se4a itk
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4.3 B4x SEEAEHE, S PR TR KA T S E
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5 FREIFETVER!

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

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

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

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

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

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

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