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Abstract

Pancreatic cancer (PC) is a highly malignant tumor of the
digestive tract, with a very poor prognosis and a 5-year
survival rate of less than 8%. Most patients with PC have
lost the chance of surgery at diagnosis because of the early
invasion of important peripheral blood vessels, although
RO resection is the most important standard of radical
surgery for PC. In recent years, the clinical application
of pancreatectomy combined with portal vein/superior
mesenteric vein resection has significantly improved the
survival of patients with locally advanced PC. Therefore,
many scholars are investigating whether pancreatectomy
combined with arterial resection can benefit patients with
locally advanced PC. Here, we review the recent progress
regarding the treatment of PC using pancreatectomy
combined with artery resection. Artery resection is not an
absolute taboo for radical surgery in PC, and in selected
patients with locally advanced PC, radical RO resection
and joint artery resection could achieve a relatively good
clinical effect.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Pancreatic cancer; Arterectomy; RO resection;
Pancreatectomy; Prognosis
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REgHue, mMROIA ZPCHIGHF R FAEE
AR, VLS BRI H AR/ B RO L #RRIITR 09
PCARE R 69 \6 R 5L R, 4845 B3Rt R BAPC %464
A BHHTHRRE Bk, k% FHERITIES
FHIR TR P CAL S KA T R R 3 ko By 3Rt
BMRIE B H IR B, e, RAVLEE T L F KT
PRI 69 PCAR S R ATt &, 4 R R ABR A3
PRIIR PCAR S R R 2 F Ry et 28, 27T
Arikid 69 B SRt R HAPCE R, A T ik 244 RO
Wtk i B AN RR IR E A A, T RARECH BT
& R IT 2.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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DR E: MR A% % (pancreatic cancer, PC)A& —# WL#9 &
HEAZ R & 0 AL R BT 98, TS £, ROWIRABAPC
898 L& IT Rk, By RRt R IAPCHF AR R B, 2B
F R0 & K eAfe £ 53K 5 09 7 5 b, A5 R = 95
R — APk, 2§ Tz RATIRE T HR S # R
IR P CAR G R & A B FRE R R F Ry 2
. AR5t T Bk % RATIRA- SRR 69 PCAR 6 KA B
BREB. AXLEE T HLF X TREFIRIERGPCH
W R R ATNE AR EIE, 45 R A TH kit o9 B 3Rat R
HPCE &, Z AR X T HRAFE A BIFaG1E RT3, X AL 2%
ARG ] 2 09\ JRIE A 3RAE T AT P a9 4R 3.
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MRV A B JR) 5 2E J 1 )P C S8 35 (I RTS8 — 380,
AR IZAXZE BARETARROVIERR, EKEE
A, AR SJE Tz i RIE SR O rTAT P
K H.

1 BXEEIEXLIBREVPCLIBRAEV R STUR

Je3 ¥ 3k BAP CH 2 K Jivyed L FEL (Y i, 79 K 2 508
HRETFARIIAINE. Lt M LHERA TR Z A
e PR SE ke, BBGAr 11 Ak al P 2R 1 B Bk D) Bk (9P CAR i
AREFTOAEFARIES. KBRS bR A
FIK P CAR VAR JG FE T3 AR 2, LA B AR AT
I 1) SR HEP CHR VA A 2400, G sk, S5 A Ear k)
BRI PR 256, 1R 2 23 T SRR BE & s Bk DT
PCYIBRA I RIAT . 19534E, Appleby! & U HiKs sl ik
PIbRiz H TR AMRLFA, REH FECA VIR T
Tzt i R IR VIR AR (distal panereatectomy, DP)F =3 3
B4 BV AR, J53K, Fortner 42 Hi44 5h ik 7] 4
JEI 280 R R (B80) FFF S 30 Bk 52 12 £ 0 0 a3 e 4 A J2
S iR AR, SRk IBRA L, ShikIRRiE G A aT
DIBRPCUYA R B4, UT4E, A M h ik I B 1 i
JISzE S A AR (25 B A ppleby R )R AT HIIE B T Sk 1%
o JRy IS i3t FEE AP C JB 3 s SR B R A 3R 2.

1.1 3K & A A BEA Sk AT & R
PCYIBEA, G4Eg1 —JYIF AR (pancreaticodudenectomy,
PD). DP. &RIRVIBRA LR IK A SRR DIBR AR S, 51
TR FR Bk ) BRI A HoAth S MR 9T P C T SRAF B 11
J7 2K, 1621 mol B U A I 2075 62% () i A7 5. S8
1M, 224~ OO R B Bk B IPC 2 2 1) s
HUAEAE I I £E12-20 mo™™. — T4 3002 451 [m] i P AFF 7 4
AT E P D AT LR B NPC 430 dAET R,
Bachellier®: b #2252 BE S sk DI BR 4L P CRR VA AR (15
TR HIESE 2645 P C B IR IR EE, 45 R 2R3
Fik D13 LA S 1A R34 IR A 473500 391 M 65.9% F122.1%,
T ARAT BRI 53 31 850.5%F117.6%, #5485 14
MIBLEAAEZAR Y. I3k, Del Chiaro52 R 5t 2 B E S
BRI AP C YR A 5 2 1) A= A7 Bk 8] W SR A 2ty R
FR. % F LRI ®, BESIKDIRAFI T EPCE
BTG, e BB A A ],

1.2 3 R )G It 5 K A 5 B BBk DIRR ¥ = A
I RRE R A IR BE AR B AR A7 R M 3 LR R
FARWIEEHSORE QTGN B FFR . BRI, H
IRHEZ LR MG TESE. 20164, — 4N N 18/ NG Bl ik )
5% (1 kA J2 0 63 AR P40 s PAC AP 9 00 1100 25 2 73 Hr 3 B B
BBk DB B ARG IR R AR BRI R AR N
31.31%, ZEiR BHEA NS5.67%, FTFRENI.T4%MA G
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NV R A2 N37.10% . 53— TR N 1335 PR A 7 6 75
4670145 Z B G Bk VIBR MPDPC I R GV 7 i 4
R RROVIBR#15 3166%, & 1 FEl T AR I RRE R A%
AL BN 52% . E AR I B AR WD RE T, R
R 5 v ¥ 7 A FH B0 K A A B D7) Bk 3 50D U 4 o o
FARIFSCAE QI GRIM . PR &5, 12 S B0 TR %
U= v (1 o R Y. BRI, e A 1 1 2l Ak
AT AR LA G 2 Ve E b2 5, il i b b
FERAERFEAE 1 — AR,

2 ITRIMEBVEA S aDEXLIBRAIPCEIFRANNZE R
FARIZ LA EPCH I N EETB. N T {EEZPC
BEPAFROVIBR N2, BRA BNk DIBR P CHRIA A 2t
NE WIS 2. B2, Z2HCFE R B AR
WS G B I BR AR DI BR A, T R N 2% R N
TRYT BT AE I A0 K Tk B VR TT I R 1 — B AR 1)
TP, AR, AR VIR 32 2B s ko f P C A
Ja A A R R R R R, T R I R
T BN TIBR (R R AR VIR A 3 B A A7 3R i A,
KRS T RIVER BRI BR . BARIROVIBR 2 S 8L
TR A RS A R, IR, AR O B IE S B
Bk VIR ), S EIRRIA TEROVIRR, X B $mPC
(MR R KA o

JH S8k S -+ Z 48 3l ik (gastroduodenal artery,
GDAWRER 7 R Al fik(superior mesenteric artery,
SMA). B fiE T (celiac, CA)SZIZ I H N N AZPCTF
ARUIBRRIZE S, F B R RE T B AR I R 22 A
ST ZE RS DL R UG AN R SR, B a7 nT 84 m
SEA sk IPC B H F AP

BT AR EZ R MEFNR Rk, THRIPERIEC G Bk
VIBR(SMAFRAIMNPDINL 2 22 BH2TT 1T 8. 20194F, ¥4
T PCILE VIBR 1 S SRS, )k 3k AR e Jigg
BORE SO BIRIT R A RUNPC B, HAT T
G Bk DIBR(BRSMASME+ 48 I IR AR, (HiX
BT Iobed (1) o B AN B AR AR AL 24 B8 A Mg Jo
BBl ) A Bk 4 >, AR AR VI BRATAT R AT 285 4
B A B A SR 4y, A Bhia T S B e )
B 20, 5 30 Ak R (b RN R AR N U B RS A I
B, R AU S SR E 5T B GD AR, Fl ik
BT BhIR YT 5 R DR S S ik E . T FSMAS
123, HEFSATHARENIGTY, FHER N IR B e E e sl
HEINETT JEARCE, ATHIEIR B AN AR B K E B2
o, WIOKERTI R J9BATERE, WIAHEREAT B & Bk VIR
PD.

P CAZIURE s T+ B B Bk, AT A B
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TR, 5. XXX ST UBRERIRER o NBVHE

VBT FRET X R R AR R SRR Bh IR T S A Ao, Sk
ITCA A N FE G, FHATIE IR T V)RR i JE B0 ik
AR IR AR . AmanoZE % 1341 B % G s 5h
JikFFO(EO S Bl ik i) = gk FR BAP C R &, Jedh T8l
W T7 G P Ahs+ 2 7 T+ A R J5, FATECA B0k D)
BREJPCUIBRAR, 255 BRA G H AOE K AEZH62%, T
FEA N0, ROVIFRZIA92%, A& 1AEAAF%1592%, K5
I BR AR 7R 50% (1) 55 5 TE MR BN Ik 14290 HL38% ) A&
IR AMIATEILR. Bk, 0T RSk R E
WIPCHERE, BATERIERE. AiFRIMRT TR, %
R TFARIAH: RORE A 28 K B2 HA B A .

3 BHBRLDBRATH KAV SHEEL

Jr i3k g AP C i = A0 JH R FE B ik, sh k) Bk vl e <>
T 0L/ A 1 A8, DACRAIE S 8% A2 E v v
AR SEUFNEGR I RTE SR Gy, DR AHAE AH I
RIERA. gk Mg 20 A sk, B0 &)
AR ARAZACRE i T+ S A A I B L 468, B0 R
BRI 180°I, AN Bk U1K 5 T % F& A H B
+ iR Mash Bk AT B AR E . SR, A O X R
FIKE RN, IFFRHEPCEFHE T sk s
AE B R AR TE, H P i 2 1R AT g5 Bp & 1 ik
R B B BRI 0 R A 5P, st (R0 /2
K, 5 DZACIH A B3 2 sh ke, w25 AT B ik
VIBRATTAS 2 2, H 2 ] R 3 0 B A 5 A G ik
iy R AERY, AR, A S SR R S R IR G
B e Bk, 1] 2% s B e sk E A BBk
RALEFF A A 52, 2 fa i B2 50 R AR AR T R Bl ik, 542
JURE R TR 180°, BRAZUNE I T#Eid 180°H K420
I8 E BN AR AR B )% 2 /05 mm, AIATERS RIS T
B I RAKR R VIR AR(DP-CAR), PAHAEFIROVIBR AN &
FIREA H Y. NakamuraZ5® HIF 5t 26 B2 52 B4 I8 i
FUIBRIDPI Rt P C B 2, TR K 1 ik
AEAEITE]. A, TR 7 Bl K A7 AR a0 A Bl kR R
TSMA, HAEAFH 7 A w] VIR 1) JR) 3k g P C 38 3k
RFARIGIT VL. ANEZ RN M BahIKIE 2 B AR
BNk, FEVIBREN K AT AL m] e AR e B kB AL, 1515
FFF I S 175 25075 DA S

4 R

SR B ATRZF SV BRIP CHUIA RAF R K 1 4,
ER2E A BRSNS T3 43 B 3 1T 5 BE B sk VI kT
LLAFIROVIBR 1 H (1, H M O R F AR, B4
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Abstract

The pathogenesis of inflammatory bowel disease (IBD) is
complex, which may be associated with genetic factors,
environmental factors, intestinal mucosal barrier function,
immune response, and gut microbiota. At present,
there is no cure for IBD, and therefore there is an urgent
need to develop therapeutic drugs. Gut microbiota is
considered an important factor in the pathogenesis of IBD
and is thus an important target for IBD drug research,
with the function of regulating the vital activities of host,
modulating the immune response, and protecting against
intestinal flora disorders. This paper briefly discusses
the strategies for IBD drug research by targeting gut
microbiota. Fecal transplantation and human microbiota-
associated model are effective ways to elucidate the
mechanism of IBD therapeutic drugs. Drugs that can
enrich probiotics or inhibit harmful bacteria have great
potential for the treatment of IBD. Exploring the causal
relationship between the changes in gut microbiota
and IBD therapeutic drugs through multiple molecular
techniques is the focus of IBD drug research in the future.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Hhk TIER B Fe i A AR &, H B A E AT AR
Gy hy, RE R L87 MR, IhiE A BN
A AIBDA AU 69 & 2 H X A=1BD% 7 25 M A 7. 49
FTE¥e s, ETOGAY I AMES. AT R
B Fa kM B 1A B R, R AR A TR E
LR, RIS TIHhiE A#IBDE ST H AR
FRBEAT T 3T, ARAE XS AEA Fo £AR A HL G
J R 5T R S R IB D 77 2 4 e AR R AL, T &
HABRIPE A ERA G LY LA E XL FIBDY
BN, A SH S THARRITHAEABHEA LT L HY
%I IBDH R R X & A KRRKIBD®E T A 569 %
ET A
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BHEBEAR. BUFERFHREN S TEHRFTH L
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0 RIS
JERE M7 (inflammatory bowel disease, IBD) & 181
BRAEWI T8 JAE W, BT AN AR i R
WA RSB, T NFNRAL, g R
(ulcerative colitis, UC)A1 7. &' B (Crohn’s disease, CD). 21
AL LA, IBDAEPE J7 B 5K R e L e, (EBEE Tl
AR K, FEAE R b X 8 S8 Tt
IBDIEFFHE. GV W AT [ DRRE & X i Ak 32 1)
A bFtmiass, fERE S ROy — R IR 0m, B
HI W AT RRYRIBD I 2454, IBDYRYT 25T S AT 98 75 22
JREHIEN AT S5 7.

XSIBDAR A L (¥R A2 B sE IBDIR YT 25 7L 5
W& TR G5, IBDI R IR B %, 7l g 5 i84E o) ik
P MK &R, WIEwR . B ED R, k. B
P RREE R ZRA G, 2T RIA TR IB DI AL
il NI T iz 1 T A BB DIR YT 2500t 7t S m& AT TR 4
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1 IBDEIAZAAHNHI
1.1 @R E BHATKER 2R R4 7R, &
IBDIXFE S A% R 15 A% AH G 1R 05 o H 25 Tl 22k IR 22 R
g, BA Z AL, B o2 ki id200 51BD
AH O B FE PR AL, HL I 70% 1 35 PR s B A7 7E T
fiby B 25 1D FE B e 2 P 9 0 A G 92 Sl s s . 1
CD & B R AL A S 32 BRI Je R e E W R 7
AR, M5 UC 5 BN A O I 8% 22 57 3 25 iy B P
DhaEA B A es Y tafk LIZ LS & F RN
g 38 1224 K] (nucleotide-binding oligomerization-2,
NOD2, XHHHNCARDISFIBDI) RS — M RN
SIBD# VI KIS, NOD2HE DR ) B0 i E W 42
s H LA S G X Rk, AR S/
ot £ L PN 200 TR B B R 0. FE R AR R R R
BEAE FH 1 E Wi AH G2 K 161 (autophagy related 16 like
1, ATG16L 1A 5% A8 G S 1 — B R i K immunity-
related GTPase family M protein, ZRGM)[1)% #1VES5IBD
A FUIBCRS, 7 Wi R i S 20 20 P
RN 5 R, NOD2RATGI6L 15581 5 B ME# i b
U A TR I LR (R R A T ) B
(X chromosome linked inhibitor of apoptosis protein, XIAP)
(1 5 DR 948 5 0k LLVR T 1) LR MEIB DA G e Ab, 4%
SERF-23/4# B LT 40017 (interleukin 23/T helper cell 17,
1L-23/Th17){5 5@ 8% iV 2 B, a3 23 5214k
H K (interleukin 23, /ZL23R)~ 14\ % 12B2: [ (interleukin
12B, IL 12B), T BRI (Janus activated kinase, JAK3)Fll
5 A 2R AN B SR R 1 TR PG 7713 (Signal transducer and
activator of transcription 3, STA73)FIIBDI¥) & fe A5 K",
1.2 ZRBL B 5 A&7 X BIRIBDIAm B A
K247 5%, 1B H BT A 25% 1B DIt % v Bt Bl et A
FUI AN, BARAT T RIE E R IBDIE TG 2K
Jee h E S tH I T IRAT P Ss, BURT L, R R AN
A 7 AT BEE AR IBDigL A% 20 A\ SR IBDH K I
HEAEH].

W AR A TB DI AT fE R =, (B WA
KU SIBDIR A B R, A B0 J5 (1) 25 L 1 R A
o BERRATE DA 7. HEARIE, & v AN i 7 R 11
TR AN TR 2R o 2 5N 2 1 i B IB DI X
A, EEF e B AR C DI RS 2 B 40%, 1X I
RO e 51 B A4 Tl TE T AR B R A B R AR
) 45 4% G [ B2 (short-chain fatty acids, SCFAs)f <"
IbAh, —LeZG WA A, ndk SRR BT R 25, A2y,
TR AP R 5, a5 A # B IBDW
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RG22, T e PRI R 2R A 5 77 SO TB DIV M A
SN AT REFN 718 B R A BRI R A K.

1.3 JAEIE G I R e o B i AU B B o e 2 o e
e B 5 AV R AL E R . EEZCT0EAR, E A
BEEFAEH, CDIR AT R85 W 5 BT RS2 51 F0 D) e
RAESFERA I, Z 5 MR AR T IE S 0 5 e S i
FSZ A5 AT N i B RS R s I R R LS, Sk
Ji G e (3o SN, 5 SRR R R M 2E Y, i
WFAIIE, 5155 AAHEL, IBD S iy b 40 i & 1t
R AN R B R T R 240, HAEC DR B AHT AT W
SR3 i TG VER N LR, A, R RARIECD
SRFRITB DELAL 247 ¥ it 5 25 1% 2 8 A (WiClaudiin- 1
FE A, Occludin®E AMZO-1EMANEES N, H 5
b R AR AR ORI A S PR, RIS 2 BTN K X 2-3 41
AR 74, ki STBDE B R, 735
B2 T 6 52451 7T e 2> 5 U 1 PO 12 2k P 1 R T b R
SHAL Y B VRS VW R A A e B S R
(T RE LA, Wi R AR FREE 0 e ) N, AT 35
T8 PR AR R SRE. R, Y 3 BT B T BE 11
AR i 3 R R 2 B R HAEIBDI R AU Bk
PR AR

1.4 %% Bs IBDS %% B ZFALA K, HARZEA
FFEFERIBDH) R R AAAEZE T, WCDEFH HIEF
JIE_E T2 P 3 B S TR 1(T helper 1 cell, Thl
L), U CHE S Wi Fh b T4 M 3 22 5 Bh T
ZM2(T helper 2 cell, Th24HfE), A LA AL A=K A
“T--p(transforming growth factor-B, TGF-B)FIIL-5"". A]
I REIL-17A. IL-17F. IL-21F1L-22%540 f R+
Th1 740 3 9 AT SEMAIBDI %% A2 F1 K ™. Tregsl
i mT DAL R I8 AR RS, IRt i 7 & 3 i Tregs
YN A% HITB DI B 48 MK BrA QS ms L b4k, IBD
R AR Y IR AETE A0 B IR T 1 A, 5 304 P e
RFSRS, B AT IEFETF R (TB DSy 24k 2 2t
A 7 41 6 R 7 P S 26 1 T 368 3 %) BELT A0 ), A
TRARIBDI 20, WITAKSHIE = 55428 FISTATS .
1, TBD A PRI A R A 88 8 1) 2R T AR 05
T . G I B AR 5 35V 9 i P A T ] S B A
N T RS PUENAR Rl R e, 354 5 Kk
NHEAR AR SRR 20 B 570 02 52 200 i b — R A1 R 412
RIFLRAS 5, AITIEOE AN DX I G2 20 L A i
SR A bk LA A 1 o e 2E 9 RE PO R RS, 51l
M 9RE, HAT 2 AR R R 13— KR S 80 IE M #F
S (¥ EREST. AT D, 4 N2 TBD E ) R [
FANZI T B A P B R AE 5 AR S S
SRR AN T 2R .
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1.5 Wi oA AF il B RO\ N R e A S S A
TE R ALy, FORIAE 5 7 A1 B 2 (8] (1) B 24~ 17 %
IBDIFIR AEFUR S = A e i, H ATF 7R W], IBD %
B SR Yo I T TR G IR, AR
3 BRI DR JUA SRR AES ) (1) it i B 1)
AN FEMERRAR: 16S rRIN AR 723 R 4L P 1 45 SR 1
R RIBD R A 38 R ) A S 2 /D T IR A R
#; (VA L W HIR S kb IBD B RN P 2
IIEHE, AT ) (Bacteroidetes) N E-BE W ) (Firmicutes)
FRVAEDRT = B2 S 25 RIS, ()T AE B0 B ARDN = B T
IBDEFARN T LUK IS TE B | ) (Proteobacteria) P
["J(Actinobacteria) XS 3= L W 8 n. Herb 4y A%
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Abstract
BACKGROUND
Plant extracts have anti-gastric cancer effects, but

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

the specific mechanisms of action have not yet been
elucidated. Total flavones of Selaginella uncinata (Desv.)
spring (TFS) have anti-inflammatory, antioxidant, and
anti-tumor effects, but their effect on the biological
behavior of gastric cancer cells and the underlying
mechanism have not been elucidated.

AlM

To explore the effect of TFS on the proliferation,
apoptosis, and glycolysis in gastric cancer cells and its
regulatory effect on circ_0009910.

METHODS

Human gastric cancer cell line AGS was cultured in vitro,
and the cells were treated with different concentrations of
TFS. pcDNA and pcDNA-circ_0009910 were transfected
into AGS cells, respectively, and the cells were then
treated with TFS Cell proliferation was detected by
MTT method and plate clone formation assay. Flow
cytometry was used to detect the apoptosis rate. The
lactate dehydrogenase colorimetric method was used to
detect lactic acid content and glucose consumption. The
expression of circ_0009910 was detected by qRT-PCR
method. Western blot method was used to detect the
expression of Bax and Bcl-2 proteins.

RESULTS

TFS treatment significantly reduced cell viability, the
protein level of Bcl-2, glucose consumption, the level
of lactate (P < 0.05), and the number of formed clones
(P < 0.05), and increased the apoptosis rate and the
protein level of Bax (P < 0.05). The expression level
of circ_0009910 was decreased (P < 0.05) in a dose-
dependent manner. Compared with the TFS-H + pcDNA
group, cell viability, the protein level of Bcl-2, glucose
consumption, the lactate level, and the number of formed
clones in the TFS-H + pcDNA-circ_0009910 group were
increased significantly (P < 0.05), and the apoptosis rate
and the protein level of Bax were significantly reduced (P
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<0.05).

CONCLUSION

TFS can promote apoptosis, inhibit proliferation, and
reduce glycolysis by down-regulating the expression of
circ_0009910 in gastric cancer cells.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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ARIRITINAIL, Bl 5 AN WA NI 78 LS AOB RLI6 T 24
Wy, B R TG IR R, (H R R B AR AR
ANEE, AT 25 AR 0 R 2 E AR FE AT BR 1) B
FHU2 DR B R 16 T7 28R b BRI N 254 B
B . KRR ISR B BN 6T I RE I 3 Uit 7,
W FLR B P 2552 U B U B I M E A, 00T
FLARE R AL A ] B, 32 5 8 8 A0 R S B
W, HAAEMNES. (RSERH, HEZEERS N
T, BT 7T W] 22 25 L B T (total flavones of Selaginella
uncinata (Desv.) spring, TFS)n] $1 i Jiife 20 i 4 4 £
75 5 0 i B . (3R 5 RS B X B IR T
AR ST REAE AL i AR B8 B, PRIRRNA (circular
RNA, circRNA)TE MR KA Mk R i 78 b ] fe Ak #5
9o 3 DR b e ZE RLAE F, PRIRRNA_0009910(circular
RNA 0009910, circ_0009910)7E 5 41 i Fh Rk /K F-F
o, JERT RN R . JE A AR 2R, AR R R
A & 75 Lheire_00099 109 15 FH#E s 1M A 45 4E F oK v]
. DRI, ARHE ST 2 BRI SRR 25 RS B R e 2 Y
BA - JH T SOBET fR ACT (Rs2 ), AR 7T b eire_0009910
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1 SRIRSE

1.1 A4 BB E = JE REAE AR A A
BREAMIAGSIHH FEEATCCHIME;, DMEME; 7%
W MR IME . A AN E % EHyclone A A;
Lipofectamine2000J4 H 3& [E Thermo Fisher/A &]; Trizolia
A B AR SRV ARE R AT, 7w R
G A AL RAR AR A PR A 7] peDNA31EEH
R TR R A MTTIE B b5 S A
Y AR PR 5T/EA F]; Annexin V-FITC/PIXU 44240 AR
TR &I B 55 E Sigma s 75 FLER KT IR 7
o 55 A T B FE AR W B 32 E Bivision A H];
PiABax. Bel-2di#Iy H 3£ ECSTA R]; HRPHRHILL
FEPur P H 3= E Abcam /A .

12 Fik

1.2.1 8440 2 FD B ] % RS HFR 1000 g2
= WS ERR, 60 H i I8, BTk A 60% 1
JE AL EE20 min, WWAERIEWE, DRI, 28K, M, I
WL BB S HEAT Ak, IINT0% 2BV, s T m 3k
FRER RN, LA T o BE, B5 2 SR E
N HREEAT VA, L F B A G373 48, 7E 354K 510 nm
A e R AL, LR SO i 5 7 T AR AR, [T DA T
DR i 22 b o 2, AR [ VA 7 AR T R R AR
HUY b (1) S BE A B(2.68 mglg), B HS F I i
DMSO#AT I, FCE RN mg/mLFERE, AR SE
56 T AT OB, MREE S NS pug/mL. 15 pg/mL.
25 pg/mL”,

B A A G SHERN T 964U AR (1 X 104N /4L), 2
FIIIAA R E(S ng/mL. 15 pg/mL. 25 pg/mL)K]
R BS R T124 h, 3 idETFS-L41L. TFS-M
YH. TFS-HZAL. [R5 IE R B2 40 /E ACondl.
H&Lipofectamine2000i% 1154 A K pcDNA. pcDNA-
circ_0009910%%: Y & AGSHIAE, AR A5 ny
mL 32 B R IR AL 24 h, 4 BE/ETFS-
H+pcDNAZH . TFS-H+pcDNA-circ 00099104..

1.2.2 MTTH#em 4 A3 75 INESHAGSAIEGB X 10°
AN /mL)#EEFRT96 7L (100 pL/fL), FALIIA20 pL MTT
T, BT RFRAENEETR4 h, 7 BIE, SIS0 L
DMSO, =i & 10 min, N BRSO 5FLE DK
490 nm4th )6 % B (ODAH).

1.2.3 -FHLIETS MR 5% B WAE S A AG S FR T4 i
FEFRIL(200/N/1L), B T 77560 524 h, ¢ ARG IR,
PBSHES, MINHABIHE AL, TN E A 10%06 4 M55
FETH 25 40 H B, FF0 T 6FLAR(2007/4L), B T 155+
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FaIFE, f3 A — RIE IR, 14 dJ5 H BT AR mT L4
s B IR BR, #5320, TN NPBSYERR, IIAN0.1%
ghim R L 820 min, T KPR, WSS I b B Y RUAL,
T 504 v R R A R .

1.2.4 AKX g0 pe R ¥em) 2m i 8 = 5 IWEESHAGSY
Ji, A PBSHEVS, A IS H NS00 L2 & i,
Z IR0 M 8 TR IR S AR R 3 G ANS uL Annexin
V-FITCH5 uL PI, ZiR#R% M H 10 min, S HFACS
Caliburyit 24l A S W FH Cellauesti 44 0 25 2H 21 i
TR,

1.2.5 il 2m Ao P #) 2548 05 46 & SLBR K SR IR
U L B EAS I 5 A 40 B R TR I FLIR B, TR
o MR S U0 I AT 4 R 0 5 22 VY A DU 3K
TR V0 D 5 00 5 2L 24 i o 2 AR Y R, A A B )
UL AT R

1.2.6 5B R A E TR A% (QRT-PCR)
¥rlcirc 0009910489 & A K-F: WHEKLIAGS
L, RATrizolA$EEL4I M B RNA. R #
A &S M cDNA. circ_00099101E A 51 4
5-GCCAGCTGTGAGTGTT TCTT-3", A 54
5-CGCATCGATCAG CTACACG-3’; GAPDHIE ] 5]
M5°-GGAGCGAGATCCCTC CAAAAT-3’, Jx[H 54
5-GGCTGTTGTCATACTTCTCATGG-3, 5|¥ Lifs
A TAY TRBAA RA R BTG K. PLeDNA R
HEATqQRT-PCRY 1, Mk Z&: 10X PCR Buffer 2.5 pL,
MgSO, 2.5 uL, dNTPs 2.5 uL, i [ 5]4)#-0.5 uL, cDNA
2 uL, RNase-Free ddH,O%M 214 22 %225 pL; SN2 95 C
AR 2 min, 95 CAEME30 s, 58 ‘CiBK30's, 72 ‘CHEfH30 s,
HIGIAEIR. circ_0009910LAGAPDH A 8, K2 " "¢
it Hcire 0009910415 ik &

1.2.7 %& & %.9% ¥ i (Western blot)#|Bax. Bcl-2%& &
Fok: WS AAGSYIN, TN (A 2RI A i
SAEH, RABCAVENEEHKE, 50 ngZttiH
HATSDS-PAGE), ¥, M1, 73l mA—HiiB K
(1:1000), 4 ‘CH#E24 h, TBSTHL, M —PikBm
(1:2000), = HEIFF A 1 h, TBSTYEE, B = WG R 52, B
FiImagel A4 43 M 25 2% 17 K FEAH..

St A0 R HISPSS 21.040HH24 84 o b s,
T8 PR imean £ SDER IR HIRF & IEZS /040, PR
AR IS FE A AT 36, 22 20 1R] LR F B R 35 22
AT, BAP<0.05 82 S HA Gt = X

2 BR
2.1 BB AT B ILAGSIE A %A S5ConH
Eb#e, TFS-LZH. TFS-M#H. TFS-HA4HME /7 53 1%
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I(P<0.05), o FE U /b (P<0.05), HTFS-L4.
TFS-M41. TFS-HH & tr itz R B B A g5 =
X (P<0.05), WF#1.

22 REFEHEAMF EmAGSA %% 5Con
L, TFS-L4l. TFS-M4l. TFS-HART R EE T+
1 (P<0.05), Bax®& /K V&3 T #=(P<0.05), Bel-25 A
KPR PR K(P<0.05), HTFS-L4H. TFS-M#H. TFS-H
A FRbR LI 2 R B Grit 5 X (P<0.05), WL,
2.

23 REE BRI F JEmRAGS P45 B KT 0%
v HCon#lEb%:, TFS-L41. TFS-M41. TFS-HZ1%
EIFEHFE. ALRKT 2 K (@P<0.05), HTFS-L4.
TFS-M#4. TFS-HA K4 E R AA L=
X (P<0.05), W.33.

24 R EEEANTE HE@MBAGS Feirc 00099104 ik
0% 5CondlEL#, TFS-L4L. TFS-M41. TFS-H
“Heirc_00099101718 /K i 3 F#{%(P<0.05), A TFS-L
H. TFS-M#L. TFS-Héllcirc 00099101115 /KF- Lt
R PA G EE L (P<0.05), W4

2.5 circ_00099104t & ik T AR = 3 B AT §
MAILAGSIE AR A 9 1F A 5TFS-H+pcDNAA L
&, TES-H+pcDNA-circ 00099104141 Jf 3 /15 2% T
(P<0.05), b BT A 1Y 2 (P<0.05), THT-2 02 %
K(P<0.05), Bax K [1/K T i& % F#K(P<0.05), Bel-2FK
K53 T = (P<0.05), K2, #5.

2.6 circ_00099103% & ik 7T AR = 3 B F B § & m
FLAGS ¥ ¥ Bk i KT 6948 A 5TFS-H+pcDNAZL LR,
TFS-H+pcDNA-circ_00099104H % & FiH #E. FLER/K T
BETHEP<0.05), WK6.

3 171E
H i 2500t 72 R B vk 25 A 510 B e SR, Il Rl
VATEANMIEAE . TR S AR 2 M RAEAEH, HEF 3
VEFANLE AR 58 4 ). cireRNATE B kA ) 5 J
AR AR R AR B BRI VE A, ST REIE A B R IR 1Y
TS, HeirceRNASE T A A 25 S BT B o
FOTE T LR 1 A i .
BRI A RA PR BURSIEH,
EHT B e 137 OCR B L mT B A FALA g oA e g,
AT T4 F R AN R P 1) 58 2 B i B ) ] PRI B
ST 1, Wb TR A, H R AR, SRR s
R R T ) e A R . A P S O T A
L3t B e S R 2 R R B B TR 22—, ATy T
HFEHBel-27ik BT 40 T, Bax3Ria BT
R AR T, ARHIF 7845 SR R AN [FITR P P 3R 2 B
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A T EE AN T2, (2 Bax ik K i Bel-23R 1A,
H 2R, $EoR 25 2 TR B Tt 5 T 4
T2 WETE AR T T i T AR B e S R G G . Al RIS
JAZ 28 A T 45 R B R AN RN P 1) 58 25 S s ]
BT B e 2 R A R RE . FLERKR, HLBERE 2595
BT R I R 2 BRI, BRI 38 25 B S ] 1 A
ST 1) 5 s 4 PR B

circ_0009910% 1% b i m] i 1 15 s 4t i 184 5 % %%
UL PiEkcire_0009910 Al {2 miR-20a-SpFKIA 1M
P 2rEBENE A R A i A KT, cire_00099 1058 1t
W FEmiR-335-5p/ROCK 143 e 32 1T 41 i 186 5 &%
FERUS. AR 7T 45 BT R AN ) R ) 3 2 R T Ak
5 B A cire. 00099100 55 /K- W S FAAR, 1
circ 00099103 232 J& R BH S99 55 57 2 0 i S 6 B o
YNPRIGEE . T RRE R A .
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2R PR, RS EE E R fcire_00099101)5%
T2 AT 041 S i T PR B A R A S I B A 440 A
T2, NRE— D R AR 5 R T AR 1 FH B4 S
fith, {H2CTcirc_00099 104 42 R i K A Je HomT
REAE AL 5 i — DR .
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LBHE

B BB R W0, ot T B S R R 7 )
TR HORMS BH LI CI U, K E IR
FEAL, LTSRN\ ARYE RSB, TR AR
SHEUA SRS, 3T SCRL A A LR ok
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LB

BRI BRSO S, R BT
S S HUMR A, (522 2 B B SRR B VG YT 3L
AR H, ITABE ORI AR S SE A0 d8 k5
ZO LSRR B R A M S U T A AR KT 5
Wi, Ay B Jee HVER T R BB T 170,

i AR
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W H%circ_00099101) 35 1M S

LE 7%

K FAMT TS5 1B e BT B SIS0 G 22 25 e 3 i
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xR 1 BB EINEEMARAGSIZENZM(mean + SD, 77 = 9)

2835l OD{E SEREF AT
Con 0.70+0.04 93.89+6.64
TFS-L 0.59 +0.03" 76.00 + 4.95°
TFS—-M 0.49+0.03* 58.44 + 4,617
TFS-H 0.32 +£0.07° 29.44 + 3.68
F 112.916 262.541
PE 0.000 0.000

SConAtr#R, °P<0.05; STFS-LLELH IR, °P<0.05; STFS-MELLH, “P<0.05.

R 2 BREEENSEAREAGSETEISmean £SD, 7 = 9)

285 BTR(%) Bax Bcl-2

Con 5.79+1.54 0.29+0.04 0.98+0.06
TFS-L 13.13+1.83" 0.50 +0.06° 0.77 +0.05°
TFS-M 18.18 + 1.10% 0.77 £0.09° 0.58 +0.06"
TFS—H 24.85 +2.23%° 0.93 +0.05™ 0.39+0.07°
F 196.084 183.703 157.973
PE 0.000 0.000 0.000

S5ConfAtH#R, °P<0.05; STFS-LALHR, *P<0.05; STFS-MLALL R, °P<0.05.

xR 3 BRETEN SEMIEAGSHFEE /K FIIZamean + SD, 7 = 9)

pzEll BEEHEERE(x 10° umol/L) FLER( x 10° umol/L)
Con 17.32+1.16 27.81+0.62
TFS-L 14.61 +0.52° 22.45 +1.50°
TFS-M 10.98 +0.90" 18.90 +0.76™
TFS—H 8.22 +0.78™ 13.26 £1.76™
F 191.107 213.336
PE 0.000 0.000

SConAtr#R, °P<0.05; STFS-LLBLH IR, °P<0.05; STFS-MELLH, P<0.05.

xR 4 BREDEIRNSEMARAGScirc_0009910FR A 28Y&20E(mean + SD, 7 = 9)

483 circ_0009910
Con 1.01 +0.01
TFS-L 0.79+0.06°
TFS-M 0.58+0.05™
TFS—H 0.34+0.10™
F 182.667
PE 0.000

SConAtH#R, °P<0.05; STFS-LLALHHR, °P<0.05; STFS-MALLH, P<0.05.

B R T S R T R TR R AR SR PCREZIGASINER = B AT B 4 Frcire_ 0009910
R BRI B AN AR EE R KT U RE A, SRHIQRT- RSP, cire_00099105d Fak M4 Y N\ B i
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& 5 circ_0009910 RATFRR LT B E TN B MIRAGSIZIE R AT AWER(Imean £ SD, 7 = 9)

483 circ_0009910 ODIE SEREAEIT BTER(%) Bax Bcl-2
TFS—H+pcDNA 1.00+0.01 0.31+0.06 29.67 +7.60 24.68 +3.49 0.93+0.03 0.38+0.09
TFS—H+pcDNA-circ_0009910 2.36 +0.39° 0.63 +0.09° 67.22+12.98° 13.90+1.57° 0.58 +0.06 0.78 +0.08"
t 10.458 8.875 7.489 8.451 15.652 9.965
PE 0.000 0.000 0.000 0.000 0.000 0.000

STFS—-H+pcDNAZALLER, °P<0.05.

& 6 circ_00099103 RKRAFRELE S =X BB AGSIHEES iR/KEAVER (mean £ SD, 77 = 9)

283l BEERAE( x 10° pmol/L) ILES( x 10° umol/L)
TFS—H+pcDNA 8.23+0.46 13.28 +0.77
TFS—H+pcDNA-circ_0009910 15.38 + 0.80° 20.41 + 1.59°

t 23.244 12.108

PE 0.000 0.000

STFS—H+pcDNAZBLEHR, °P<0.05.
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2 circ_00099103 RKATR B E L E X B MIBAGSATEWER. A: HizUEARIMAGSAEIHL; B: Western blot kil Bax |
Bcl-2E &I,
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Abstract

BACKGROUND

At present, colorectal cancer (CRC) is still associated
with a high rate of recurrence and distant metastasis
with a poor prognosis. HOXBS gene is related to the
tumorigenesis and development in CRC.

AlM
To explore the prognostic value of HOXB8 gene in CRC
patients, and provide a novel insight into the monitoring

of disease progression and cancer recurrence in patients
with high-risk CRC.

METHODS

The mRNA sequencing data of HOXB8 in CRC patients
was downloaded from The Cancer Genome Atlas
database. Then, we analyzed the relationship between
HOXBS8 expression and clinicopathologic features in
CRC, and performed survival analysis based on HOXBS
expression. Univariate and multivariate Cox regression
analyese were performed for identifying prognostic
factors for CRC, and then a nomogram was established
and evaluated by concordance index, calibration curve,
and decision curve analysis (DCA).

RESULTS

HOXB8 mRNA expression was significantly correlated
with CRC tumor tissue (P < 0.001), right-side CRC (P
< 0.001), T stage (P = 0.024), and M stage (P = 0.0074).
Survival analysis showed that overexpression of HOXBS8
was associated with a poor progression-free survival
(PFS) in CRC patients (P = 0.0019). Univariate and
multivariate COX analyses suggested that the expression
level of HOXBS [HR: 1.539 (1.066-2.221), P = 0.021] and
TNM stage were independent prognostic factors for
PFS of CRC patients. A nomogram was established to
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predict 3- and 5-year PFS of CRC patients based on four
factors including HOXB8 expression and TNM stage.
The concordance index was 0.735, suggesting good
discrimination; the calibration curve and DCA showed
that the nomogram had good predictive power and
clinical practicability.

CONCLUSION

The expression of HOXBS is significantly related to
the prognosis of CRC patients, and it has appreciated
predictive ability for disease progression and cancer
recurrence in CRC patients. HOXBS8 could act as a
potential biomarker to identify high-risk CRC patients
and become a novel therapeutic target and prognostic
indicator for CRC.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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#(P<0.05) 2% "CRCEFPFSey 3k 25 B % A
FAHOXB8F=TNM 4 & 4B & 2 5 T Fm 34
FaSH B HPFSHI P & . — R PEIE 44 F 40.735, 32
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CRCEHIITA.

AHIE T LT e B DR 2H ¥ 3 (the cancer genome
atlas, TCGA)Ka &2, WSAEAN 0BT 7 CRCIE# FITHOXBS
ImRNAZIEA(E B I R TS B, REHOXBS
L CRCIGARIEERHE L USRI R &R, 5L 7 B RIF
Je FIWTAME 151 2% B, ACRCHIE FCTT 4058 (1) R .

1 SRIRSE
1.1 A BRI E: W TCGA K (http:/portal.
gdc.cancer.gov) &I PRAIAE A7 TR EH RN AT
Hidhs, EFES38ANCRCEFFEATIA4N IEH LA,
fEFHRFAF(R version 3.6.0)EA F#IImRNAZHE, If
HH P mRNARreadcounts{i # 0 BTPMAE LA j5 42
BT FRIB KV LA, B W RET AT 3 R A ARV RS, B
AHRIVHOXB8IImRN Af) 7R 15 f FIAH B R A . %o
HOXBSTECRC & H HIRIE AT Geit- b, HVIDVE
fTHOXB8 5 CRCHEH [l K 2. #Ah, EIHOXBSH
P RIE BN AR K 538 N CRCFEA 4 AHOX B8
TR HANRRIE A, I G Hm R IE 2 TR
1.2 F % BRFEMZRRZCOXEIHAGHT: Bk, BAME
FHCox [El =2 6f C R C AR 35 (1A s PACHS 24 M 3R 1EAT
R, BIESEI R (658, <65%).
PEGIL RO E . HOXBSERIAK . RERZUT
TNMZ HA(ATCCHRHE), A7 AL 4E 8 AR A i (overall
survival, OS)FIJGE e A= A7 H(progression-free survival,
PFS). #5, BN RCOXMHTH A Guit i LA &
YN\ 2% DR 2 COX 43 AT i 46 T A O P XU B 2%
1.3 1 & B ey 530 BT LIRE T ZHECOX
Iy TR, FRAT T FHRE A I survival £ Fllrms (Regression
Modeling Strategies) Tl T 5 AH I XU PR 28 ] Ak 2
AN, R TRASE A — 2t 45 4 (concordance index,
CHaH0). bt il 28 ARG R ¥ 3 h 2 (decision curve
analyses, DCA) SRPEAN SILR KB X 43 B L wERf P RTIIG
PR .

SitF AR FrE S BT 7ER 3.6.0% R H 58
B, BHAHOXBSFEIA L . £, BMIARMEZ A
FMCOX M. FlL Mg, —Btkda 5.
FRAE T ZE FIDC A2 ). HOXBSHImRN A ik 51 ]
log2(TPM+1)3& 7w, PiZH4H R ELECR I Wilcoxonf 4.
15 AR BE R AR AIE P 4L 1) 22 S SR FH R D A 36, HOX B A
17 Hr Kk HKaplan-Meieri%i L og-rank A 36 12547 73 H7.
P<0.05INAH G E R

2 ER
2.1 CRCE #9156 RAF L A A=HOX B8 #Y £ A H L
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BAT—ILG 0T 1753841 58 BORE, FIEPRAFAE ZERHN
1. it B RHOX B8 %A 5 CRCH iR ir B
(P<0.001). T4rH#AP = 0.050)FH<(%1). HOXBSHIFKIE
3T ZRHOXBSTECRCIEIZHZR(P<0.001). 45 F:CRC
(P<0.001). HEHIT/ P = 0.024). M143 P = 0.0074)
FRTEAEANRIRE B AR IA (AL, WnB2FTR, ZEA7 5
P RHOXBSIH ik 5CRCHEH H 2 PFSHIHIE
(P=0.0019).

22 2R &A% HECOXHH EHREEMTH, Fib
[HR: 2.214 (1.449-3.381), P<0.001]. TZr(P<0.001).
N/H(P<0.001). M43 #(P<0.001). =7 1(P<0.001)
HCRCEHZMOSHIK; MHOBXSIHFZRIA[HR: 1.742
(1.222-2.482), P = 0.002]. T4 H(P<0.001). N4
(P<0.001). M #(P<0.001). 243 H#A(P<0.001)1] 5PFS
FHR(ER2). HE BATH R 2R 7 G Gk 2 X
BEMFER. T Nv MOHIZANOSHZ K FECOXIr
#r, FIFFHEHOBXS8HKIAK . T. N. M B4 \PFS
)2 R 3 COX A HT (Jy il o 2 B IL 2, YA H E0r
WIETNMIL AN Z R0, 722 R b, e
[HR: 2.508 (1.628-3.864), P<0.001]. T B (P = 0.016)+
NI B (P<0.001). M BE(P<0.001)5CRCEHOS
AH%; TTHOBXSI B IA[HR: 1.539 (1.066-2.221), P =
0.021]. THH (@ = 0.016). NEMEL(® = 0.004). MBE
(P<0.001) ] 5CRCHE 3 THPFSAH I (K3).

2.3 7 & B ey My i 225 BRI R AN 2 I Z COX oA, Fdi]
KIHOXBS 21K /K- X TNM 45 CRCHIPFSAHH 3%
N T P HINCRC A UG5 5L, FATEE rms
Flsurvival ok ik 2 K2 COXA R i AL EE 7. T 5114k
K (1&13).

2.4 FV & B e9IR 0 N T IS TSI A AN,
I EAR R 7 CIREL. bruE I ZEFIDCA. ZF1 £ C
TRETH R4 IR N0.735, KT0.798 1% 8 2 B ) X 4y
FERLT. it T 2R 1 25 L 2 R A1 2R EIFE Al T 3 AR RIS 4R
PFSTRINMA 5 S B WA < 18] RE B 1 8L 0F (1 m] 452 52 1)
—EPE(El4), T8 2 B HER BB LT, F3 Ak, DCA
A3 BT S 7 A1) 4 B TR0 345 FN S AE PE SRR )™ F) 18] A1 M %2
YO PR N IR R A PR R, 1B 4 PRI AR 5
FHPERN A ST (JRS).

3 11e

HOXFER B K FEZ)183 bplIiZ IR T4, ditis e
REF 6 I IERR 1) [FRZ5 638k, H AT, S48 e tH39F
NKHOXHE R, ¥ H5r NHOXA, HOXB, HOXC, HOXD
DA%, 43 AL F7pl15. 17p21. 12q13F12q31 4% tafk
Y HOXBS RHoxHE R I — . TR
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xR 1 RETFHEERASIEHIERNS8FISEIESE NIRRSESRE

HOXB8ZRIAINKIE

\ 2,
RN =538 k=269 Moz 0 B
M3l 0.268 0.604
B 287 147 140
%8 251 122 129
=g 0.03 0.862
< 656% 235 116 119
> 65 % 303 153 150
i A= 22.676 <0.001
Wit 220 93 127
FaE 216 135 81
KA 102 41 61
REHETS 0 1
B 267 134 133
7o 271 135 136
AJCCT 7.782  0.05
T 16 9 7
T2 93 45 48
T3 367 174 193
T4 62 41 21
AJCC N 1.865 0.393
NO 317 152 165
N1 128 65 63
N2 93 52 41
AJCC M 4.743 0.093
MO 407 206 201
M1 77 43 34
Mx 54 20 34
AJCC stage 2.454 0.483
I 94 48 46
11 214 99 115
111 153 79 74
\Y 77 43 34
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mesenchymal transition, EMT), #f i 2 5 CRCAIMITI &
A, RIEAPEEY. FR, AR R BIHOXBS 1L %
55 CRCANMIALT T iR 25 th A7 6 DIAR U™, ShenZE ™)
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SR UG, w7t R HHOXBS %57/ 3k
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® 2 SEHESRENCEGCHSTHREGHNSERRCOXDH

0s PFS
HR (95%Cl) PE HR (95%Cl) PE
S 1.016 (0.699-1.478) 0.932 1.172 (0.828-1.656) 0.37
=g 2.214 (1.449-3.381)  <0.001 1.068 (0.754-1.512) 0.711
fEBiIE 0.157 0.98
ZEst Ref. Ref.
Fab 1.487 (0.986-2.241) 0.058 1.033 (0.709-1.506) 0.862
A 1.147 (0.646-2.033) 0.639 0.994 (0.607-1.626) 0.981
WETEs 1.340 (0.919-1.953) 0.128 0.909 (0.644-1.283) 0.59
HOXB8FIANIE 1.148 (0.788-1.673) 0.472 1.742 (1.222-2.482) 0.002
AJCC T stage <0.001 <0.001
T1 Ref. Ref.
T2 0.924 (0.195-4.367) 0.92 0.864 (0.186-4.008) 0.852
T3 1.769 (0.434-7.211) 0.425 2.342 (0.576-9.512) 0.233
T4 5.622 (1.326-23.842)  0.019 6.738 (1.600—28.380) 0.009
AJCC N stage <0.001 <0.001
NO Ref. Ref.
N1 1.717 (1.070-2.757) 0.025 1.680 (1.099-2.569) 0.016
N2 4.005 (2.5693-6.185)  <0.001 4.082 (2.716-6.135) <0.001
AJCC M stage <0.001 <0.001
MO Ref. Ref.
M1 3.904 (2.569-5.932)  <0.001 4.681 (3.187-6.875) <0.001
Mx 1.716 (0.921-3.197) 0.088 1.207 (0.656-2.217) 0.545
AJCC stage <0.001 <0.001
I Ref. Ref.
I 1.883 (0.784-4.519) 0.156 2.241 (1.051-4.776) 0.036
111 3.450 (1.455-8.180) 0.004 3.370 (1.577-7.203) 0.001
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e 2.508 (1.628-3.864) <0.001 = =
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Abstract

BACKGROUND

Liver biopsy is the gold standard for determining the
degree of fibrosis in patients with chronic hepatitis B, but
it has certain limitations in clinical application because
of its invasive nature. Hence, non-invasive assessment is
essential.

AlM

To compare the diagnostic value of ten noninvasive
models indexes for liver fibrosis in patients with chronic
hepatitis B.

METHODS

A total of 1030 patients with chronic hepatitis B admitted
during June 2003 and August 2019 were enrolled in the
study. All the patients received liver biopsy and blood
and ultrasound examinations. The AST-to-ALT ratio,
AST-to-platelet ratio index, age platelet index, cirrhosis
discriminant score, fibrosis index based on four factors,
gamma-glutamyltranspeptidase-to-platelet ratio, S-index,
spleen-to-platelet ratio index, age-spleen-to-platelet ratio
index (ASPRI), and FV (our model) were calculated.
Area under the receiver operating characteristic curve
(AUROC) was used to assess the clinical value of
noninvasive models in diagnosis of liver fibrosis.

RESULTS

All the models were correlated with the stage of liver
fibrosis (r = 0.215, 0.382, 0.629, 0.449, 0.612, 0.618,
0.654, 0.658, 0.707, and 0.775, respectively; P < 0.05).
The best AUROCs of FV and ASPRI for diagnosis of
significant liver fibrosis (F2-3) were 0.834 and 0.796, with
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sensitivities of 78.8% and 70.2%, specificities of 74.0% and
76.1%, and accuracies of 76.3% and 73.3%, respectively.
The best AUROC:s for diagnosis of early liver cirrhosis
(F4) were 0.928 and 0.912, with sensitivities of 85.4% and
89.4%, specificities of 85.0% and 77.3%, accuracies of
85.1% and 79.7%, negative predictive values of 96.2% and
96.5%, and negative likelihood ratios of 0.172 and 0.137,
respectively.

CONCLUSION

FV and ASPRI have better accuracies than other
noninvasive diagnostic indexes in diagnosing significant
liver fibrosis in patients with chronic hepatitis B,
especially in the diagnosis of early liver cirrhosis.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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IERAEERR (cm?) 21.3(18.1-25.0)  23.6(18.7-28.3)  26.4(21.3-31.0)  30.3(24.4-37.3)  201.9 0.000

& 3 SBRABHSIED RGO T4 D HPBMERIE

pelliEyic) BXRHG) PE FERAHUF) PiE
AAR 0.139 <0.01 0.215 <0.01
APRI 0.444 <0.01 0.382 <0.01
API 0.511 <0.01 0.629 <0.01
CDS 0.404 <0.01 0.449 <0.01
FIB4 0.572 <0.01 0.612 <0.01
GPR 0.611 <0.01 0.618 <0.01
S 0.627 <0.01 0.654 <0.01
SPRI 0.557 <0.01 0.658 <0.01
ASPRI 0.590 <0.01 0.707 <0.01
Fv 0.699 <0.01 0.775 <0.01

AAR: RRaiaBLRisNaRa 2% Bt E; APRI: AST/IVIWRITETHE: APl FE5-1V) WRIEEL CDS: FHEHIBITUE: FIB-4: FIB-4354L

GPR: y-SR BB/ WRITEL S: STEEL; SPRI: IR/ WRELETSEN; ASPRI: RS- IR AE/IV) WRELIEIEEL FV: (EEHUREL

E-9E I Kk, —L OIS W Ok 5 N2 E e, #IaAPRI
FIFIB-4. {HIE A FOHRE S A TS W e mf FE 22 58 A\

3 Wit &, TP o 5 L ] S LSRR R 612

TEANS WA AL T - 2F 4 A A T O 49 2ROk 22 1 W F-EX.
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® 4 SEEDMT A S RARFERIKEYAUROC

Vil FF£F 484k (F2-3) 95%ES X8 PE PHARFER{K(FA) 95%EfSXal PE

AAR 0.539 0.501-0.579 0.070 0.668 0.626-0.710 0.000
APRI 0.648 0.611-0.685 0.000 0.694 0.656-0.732 0.000
API 0.765° 0.732-0.796 0.000 0.849* 0.824-0.875 0.000
CDS 0.660 0.623-0.697 0.000 0.740 0.702-0.779 0.000
FIB4 0.747* 0.714-0.780 0.000 0.834% 0.806-0.863 0.000
GPR 0.771° 0.739-0.802 0.000 0.825™ 0.796-0.854 0.000
S 0.782° 0.751-0.813 0.000 0.839* 0.811-0.866 0.000
SPRI 0.765" 0.732-0.797 0.000 0.891° 0.866-0.915 0.000
ASPRI 0.796 0.766-0.826 0.000 0.912 0.892-0.933 0.000
FV 0.834 0.806-0.861 0.000 0.928 0.911-0.944 0.000

AAR: REXEMRIVESIZEE/NR MR EISRENE; APRI: AST/IVWRITENLL(E; APl k- WRis2Y; CDS: ARt HIBITVE; FIB-4: FIB-41584L
GPR: y-BS2BFFZINES/IV ) WRITEL S: STEEY, SPRI: AR/ WREHETSEL ASPRI: Gk —ISAE/ITV) WREDETEEY, FV: /EEBUETL. AUROC: ROCHEZ,
TERR; SFVEEE, °P<0.05; SASPRILLE, °P<0.05;5SPRILLH, °P<0.05. HPAAR. APRI. CDSHRANALLHR. F2-34H: FVSASPRIL SPRI. S.
GPR. FIB4. APILLIRBEVZIEDS91.852. 3.133 2.446. 2.963. 3.950. 3.293; ASPRISSPRI. S. GPR. FIB4. APILLRAVIEDSIN1.367.
0.638. 1.139. 2.161. 1.459; F44H: FVSSASPRI. SPRI. S. GPR. FIB4. APILLIEIZEHSB/91.249, 2.565, 5.519. 6.259. 5.529. 5.175;
ASPRISSPRI, S. GPR. FIB4. APILHREVZENS91.344. 4.243. 4.826. 4.327. 3.841; SPRISS. GPR. FIB4. APILHREIAEHH792.820.
3.458, 2.967. 2.373.

® 5 BRIBTIHNATA4L(F2-3)89154R

=E FE REBE(%) RRE%)  [BEFNES RETIE% R  FBIERUREE AR
AAR 0.738 336 77.2 51.6 54.1 53,3 1.476 0.859
APRI 0.822 61.1 63.7 60.5 64.3 62.5 1.682 0.611
API 45 58.6 80.2 72.9 68.0 69.9 2.963 0516
CDS 6.50 42.2 825 68.7 61.1 63.3 2.414 0.701
FIB4 1.245 65.9 72.6 68.7 70.1 69.4 2.409 0.469
GPR 0.321 74.0 67.1 67.2 71.8 70.5 2.251 0.385
S 0.121 66.9 76.8 72.4 71.8 72.1 2.882 0.431
SPRI 6.015 75.5 67.1 67.6 75.1 71.1 2.297 0.365
ASPRI 7.395 70.2 76.1 72.8 73.7 73.3 2.936 0.392
Fv 0.480 78.8 74.0 734 793 763 3.033 0.286

AAR: RR e BiLBisNaRa 2% BEsUE; APRI: AST/IVIRITELE: APl 8-V WRISEL CDS: FHEHIBITUE: FIB-4: FIB-4354L
GPR: y-SRBA3RIES/ IV WRITEY, S: STEEL; SPRI: (RAT/II] WRHEISET, ASPRI: 2 RATH/IV] WREHEISEL FV: IFEHIEEL

AHFFELLER T 104 T B2 Wik B2 I T 41 440 1
Wrfl. 450K SO Ira B F R 20N 5 RORE 7> (G MH-£T
Yt AP FEE, JF H 5 AR 4Etb A R B
NE)(APRIBRA(FK3).

AAR. APRI. CDS Wi B4 4:1bF2-31)
AUROC}0.539. 0.648. 0.660, ZHiiMERAK, I H.
2 W B AL FA R B EIK(AUROC40.668
0.694. 0.740), 54 LefE3 (IR 70N 40, B 550K
BEA IR 7E IS AR . AR 7T APRIS %8 E 43 2% )
KABEY), FAZ Wi B ] ResZ 2OREFE B AR5 5 2 Bk
SEHRI R,
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APLIZWiF2-3FJAUROC 40.765, FfitF1E4.5, R
JE58.6%, 55 1£80.2%, HER169.9%, L IPoynardZ:®
[RIRIEFE L2 2 P4 AUROC N0.849, REE A
76.9%, F55 N T8.7%, FHENS.5, HHELehff 74 1+
AHIE, S Wi RS AN AR,

FIB-4i2 WiF2-3 fIF4[{]AUROC) 51 240.7474110.834,
REUEE65.9%F184.4%, K57 FE72.6%H168.1%, HEHZH
69.4%F171.3%, FHEAZE1.25811.59, 53 H AR A FA
ﬁ[14_16].

GPRiZIiF2-3FIF4{JAUROC%) % 50.771410.825,
LA 90.32H10.57, REUE NT74.0%F183.4%, i+
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=& 6 SRR HTRILFAIEIR

=E FE RPE (%) RHEE%)  PBIEFUHE®) PAMEFUE% R  PBIERIREE  PAERUAEE
AAR 0.748 61.3 68.4 31.7 88.1 66.9 1.937 0.566
APRI 0.844 77.4 53.4 285 90.8 58.1 1.662 0.423
API 5.50 76.9 78.7 46.4 93.4 783 3.609 0.294
CDS 6.50 69.3 70.9 36.3 90.6 70.6 2.381 0.432
FIB4 1.585 84.4 68.1 38.8 9.8 713 2.647 0.229
GPR 0.568 83.4 68.9 39.1 9.5 71.7 2.687 0.240
S 0.218 80.4 75.0 43.4 94.1 75.9 3.212 0.261
SPRI 7.695 87.9 76.2 46.9 96.3 78.4 3.691 0.158
ASPRI 9.135 89.4 77.3 485 96.5 79.7 3.932 0.137
Fv 0.644 85.4 85.0 57.7 96.2 85.1 5.679 0.172

AAR: RRaRa 25BN aka 2B (E; APRI: AST/INIWITEILUE: APl dH-I) WRISEL CDS: FH@LAIBITUE; FIB-4: FIB-4154Y;
GPR: y-SRBSRAEE/I/) Wi T4 S: STEEL SPRI: [BAE/INV WREHETSEN; ASPRI: RS- IR AY/IV) WRELIE1EEL FV: (EEHUREL.

& 7 EEPVAITER- IR/ /MR ECE IS H S AT IR (Kpa) BIROCHRZ T EITR

il FFEF4E1K(F2-3) 95%EIEX[8) PE SPHERRTERIL(FA) 95%EIEX8] PE
FV 0.810(0.039) 0.733-0.886 0.000 0.885(0.036) 0.815-0.955 0.000
ASPRI 0.780(0.041) 0.699-0.860 0.000 0.889(0.036) 0.818-0.959 0.000
rHeEE 0.749(0.043) 0.664-0.834 0.000 0.895(0.027) 0.842-0.949 0.000
ASPRI: T — AR/ WREHETEEL, FV: {ESBUEEL.
A 1.0 - = Source of the curve 1.0 I Source of the curve
- AAR AAR
o APRI f APRI
0.8 o y AP 08+ API
¢ cos /) DS
06| ron 06 | on
: g 7 GPR -6 1 GPR
i ( yd S /“ S
Iﬁé N A SPRI | SPRI
™ 0.4 ASPRI ™ 04 ASPRI
v/ FV } / FV
J' Reference line / Reference line
021 / 0.2 |/
/ v /
0.0 | 00
0.0 0.2 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
FFE 1=
B 1 ROCHBLZ. A: BHTISWITLI AL (F2-3)Y; B: SATENSHT AT L (F4H) .

FER67.1%F168.9%, HEHfZN70.5%H71.7%, 5HA]
LemoineZ” [1HF 7t LA LB T HAORIE e A KR 0L,
SHEEUZ WIF2-3ATF4f{JAUROC ~0.78210.839, £
B ) B A A J2:0.12700.22, FE B HIZhouZ5 (i
T, (H5 G LRREA R 7T 2 I FEA I, (Rt
T AR H0E.
SPRIFIASPRIZIKIF2-3fJAUROCS) 7] 240.765 71
0.796. et A E6.02817.40, 78U AR 5 75 4 )
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NT5.5%H167.1%- 70.2%H176.1%, HERIFE ANT1.1%H
73.3%; 1ZWiF4f] AUROC%3 3l 0.891710.912. FAFHE
F27.70H19.14, REEFIRE R 55 87.9%F176.2%-

89.4%R177.3%, HEWIZ NT8.4%F79.7%; —F #& LLHH
LR AL, ASPRISEAESPRIERY_E3E N T — > S WLAT£F
YEAY L A B PR 3R R AR, R A SPRIVS T ) i ff
2 5. ASPRIVS WA A6 I 5 £ S1E.(9.14) 5 B WIKim
ST 78 A (9.0) BRI, {H BA M T (96.8%) e 1 T
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KimZE 2 95.(92%). ASPRIS W74k, i B 1AL 4R B
H0.137, BB AR 2 WA,

FVISDRAE S DA BT AR, B RS b
B GGT. A/G. BRAFTHAR FLIFRARZEL AR, oA Rt T
S A e BN . B, FVISI R er4E
HBF2-3 FIHT AL F4T AUROC H0.834410.928, e fit Al
H0.48710.64, 5 REAL B FLIEAARL. HAZ Wi H-£F4E4L
FJAUROCH 5 ASPRILE G 12 = XX i, H = T3
T RTA AL, e T AR 2 i R = 1. FVi2
WA RS 985.4%, H B TR 496.2%, I H.FH
PEAUSR LEATBA HEALSR B A 5.679F10.172, 12 W I HERR =R
85.1%, BA RIS WiHERRAE 77, (R4 75 it — 2D 1
W T

JFFASE 82 R L 75 B B0 AT, SR I PRS2 Wl ) e,
W %2 [ 5 B HE T2 VRN BT LT 4EAL I FR AR, (H 32 BT %
i, BEK, AEPHESEDN Z R R, AHfF e 103061 A
14841l 1 AR A, 45 e, FFREFEAEFO-1. F2.
F3. FAH L5005 86.5 (4.8-7.8)« 7.5 (6.3-9.4). 10.9
(7.9-15.7). 15.4 (11.0-21.9), HiZWiF2-3RIF4HIMNH 5
FVAIASPRIB A Grit 2 2 S 2 7.

4 L

ARSORT 1O TS5 5] 5075 {58 S FH (14 1 G0 7R 12 iy £ R4
RITLAENAFIRE L O EHEAT 1 90EAT P, IR
SR BRAE AR B 2B RFVATASPRI, ‘EATX
TR AT AN LSRRG B A B I R AN (R, JCHxT
JFAEAL BT B A2 W B HE R 2 W (0. SR TTAHIE 7
T EGE L R, BAAREARECR, RAMER, HA
I7 = e 2 8] i R St (KD 3R A5 T REAFAE A 225, DRI 5
i il 17X AT

NERR

TRE=

CTURF R P LT YAl 2 138 1t e N AL SR A2 DL KT
e A B R B, A2 AT YA 2 B A R e
WA GURERIRTT REVEIRE, [KULAT £ 4L HE
APPSO o8 JB o RO TIUR 2R R L. H A S AR A Wy
LR R AT At e, BRHO A GBI, IR
LA — € JR PR PE, PR ETE QIR 2 T A AL 52 215G,

L

AT B RS AT 4F 4tk g 2 B2y e R,
HH ) FH 5 o 0 B ASE 2R VP At 4 A A2 W PR 187 5 2 1T 11
Tz —. ZH AR /MR LI (AS T-to platelet
ratio index, APRI)FIFIB-4H T HF£F4EALFEE IIVEAS, 15
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Wi PR A A B EAT 12 Wr LTI AT 2T 4EAL B EL A AT BR
11, JEHEAPRIFIZ B A AR, PIHAT i EEX X L TR
PRIZ Iy LTI R AT AP AEAL O ELIEE— 20 (PP, O
e RTIR ST EA IR T IR B2

eyl

T ER I BORREAS (T TEPE A 10 TE GRS 2 i 2,
RIFF R AT LT A AN I AL B0, SR i2 i
R B AR, NIRRT LT AL KPP A SR AR, JF
IR/ I AL ) 00 2.

SR E

AW FCA NI 10300118 M 2 T 56 FR B 3352 1 BTG
K, R T . BEE AT A 25645, 1% IB A
A A0 E AN B FEE. U 2 B A 25
Sbrif, F AR T FIROC 28 73 M5 74 10T
BIBERL 2 Wt JHF 21 A A0 50 JHE Rl A PR AN 24 7 B8 AE
LU

W 5E SR L0 B F8 2039 5 4R 40 4 A O (Hi2
BT T 45 4E 0 (F2-3)FTROC B £k R THI A (area under receiver
operating characteristic curve, AUROC)4ff): FV
(0.834) R4 #E- I/ 1M /MR L {E (age-spleen to platelet
ratio index, ASPRI) (0.796), R B H78.8%F170.2%, 4
T NTA.0%176.1%, HEWHZS3791976.3%F173.3%. H-
WIFTHEAL(F4)A: FV (0.928)FIASPRI (0.912), REBJE N
85.4%71189.4%, 4 5 N85.0%177.3%, BAPEFIIE J
96.2%A196.5% TSR L 0.172710.137. HERIR N
85.1%H179.7%. 148414} 75 . ZnF VAIASPRIMIZ Wi iy
A I 5 IR A Gt U E R

10N AR L HE: AST/ALTHAE(AAR). AST S I/
MR ECAE(APRI). AF68- I/ MR FEE(APD) FHREAL ) HIME
(CDS). 4T HLT4E4b 385 FIB-4). y- B 2 BEH: K
5 /MRS ELAE(GPR) . STREEL(S) A/ /M e
E(SPRI). SFwE-JEE/ MMM LEAE(ASPRI)A H 2 A
RFV. B 70K B A FVAIASPRIA 12 Wikl R R i
TFE, EATRT R AR e A R T L B B 2
WA R, e A2 R A A B LA 3.

REf=

AT ST B A I HE, BAAFEARRROR, ATEE
B, HA R e 2 18 i PR A R 3R A5 FT REAFAE A 22
S, R 75— 22 10 22 ool PRI 5 DA B 4 T 3
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Abstract

BACKGROUND

Endoscopic sphincterotomy (EST) combined with
endoscopic papillary large balloon dilatation (EPLBD) is
commonly used in the treatment of large common bile
duct stones, but the effect of the size of sphincterotomy
on long-term bile duct stone recurrence has not been
evaluated. This study analyzed the difference in curative
effects of different size EST combined with EPLBD and
its influence on the long-term recurrence of bile duct
stones.

AlM

To observe the curative effect of different size EST
combined with EPLBD in the treatment of large common
bile duct stones, and analyze its influence on the long-
term recurrence of bile duct stones.

METHODS

A total of 168 patients with large common bile duct
stones were included in this study and divided into
three groups according to the size of sphincterotomy:
Small incision group (< 5 mm), middle incision group
(6-9 mm), and large incision group (= 10 mm). All
the three groups also underwent EPLBD. The main
indexes observed and compared in each group were
postoperative pancreatitis, bleeding, perforation,
cholangitis, and other complications, as well as success
rate of stone removal, stone residual rate, and long-term
stone recurrence rate.
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RESULTS

There was no significant difference in the success rate
of stone removal among the three groups (P > 0.05).
Postoperative complications such as pancreatitis,
bleeding, perforation, and cholangitis were not
significantly different among the three groups (P > 0.05).
The stone residual rate in the large incision group was
lower than those of the other two groups (P > 0.05). The
long-term stone recurrence rate in the small incision
group was significantly lower than those of the other two
groups (P < 0.05).

CONCLUSION

During the endoscopic treatment of large common
bile duct stones, smaller papillary sphincter incision
combined with EPLBD is helpful to protect the function
of the papilla and reduce long-term stone recurrence
while achieving the same stone removal effect.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

Pancreatic cancer is one of the most deadly malignant
tumors that endanger human health, and pancreatic ductal
adenocarcinoma (PDAC) is the most common histological
type. Due to the lack of specific clinical symptoms,
physical signs, and effective screening biomarkers for
early stage PDAC, only 15%-20% of patients are qualified
for surgical resection. Consequently, gemcitabine (GEM)-
based monotherapy or combination therapy is still
the most important or even the only treatment option.
However, the overall response rate of PDAC to GEM
is less than 20%, and GEM resistance is one of the most
important factors affecting the efficacy of chemotherapy.
At present, the mechanism of GEM resistance has not
been clarified, which may involve congenital and acquired
regulation. The heterogeneity of PDAC further increases
its complexity. However, regulation of intracellular
signaling pathways is the ultimate event to induce GEM
resistance. This article will review the recent advances in
research of GEM metabolism and regulation of signaling
pathways in PDAC cells, and discuss potential GEM
chemosensitization strategies, in order to improve the
effective rate of chemotherapy and the outcome.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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eI E 404 P AL R BGEA IR, HSEAfFRIHET
9%, HAEFTH SRl 22", B, FARVIR
JEPDACHEE ME— ARG I TFB, H i T = B
I RS IR BARAE A 75 5 2 W AR 15 530 R ERLt, X
1 15%-20%11) 35 FARVIBRMFRAED, St 15 F T )
B, BEEYIEEBEPDACITT S, 4 S Ly7 (B H 4
W) 2 BB — R yT 7 R Hodr, Rt R
Py Vi fth i (gemcitabine, GEM)# L2 BRI AR 7152
HRTPDACHLIT —2k 7 1. GEMAER—Fh T 2532 N
PDACHIN, Z&1d — RIKS & R AR, HAT
AT AT HRDN A B Jes 40 A 3 4 1 ot e ) P
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1). (HGEMIAYT R 1 5 R RLZEAS /£ 20%, £980%11]
SR TILE VAR N IR A5 R T AET-F. PDACK GEMIJfif
2T SO R B A R R E B 2 —.
K, w0 ARGEMIf 245473 PDACYAYT FH I I ) 5 BBk
21 R R R A PDACTIR 24 P 724 i 32 B R A, 3L
MRS SRR AR E . ARNES S TR
SIS, ILGEMI ZiHLH] -+ 5 4%, nTRE &
S RAEFSRAG A7 T, (BN NS 5 I B 45 A2 5K
HGEMIEHT I S & 12 (K12). A SOk E A THEGEMAE
PDACHH L P (AU IS 5 18 % Y 42 WL ) 7 3 e
(FR1). B IX Ee At ffa o 731 B 1 32— B W TR A B
TH BT R BOR RS, 1R mGEMILIT A RCE, ik
SARTIE.

1 GEMZBRR A S8R

1.1 GEM# 4RI L shH GEME — Rt AU M i 1 2%
LI#)(2',2'-difluorodeoxycytidine, dFdC),HH#E sz 41
M. BT 5 E AL, dFdCRFREL A% %
&% (nucleoside transporter, NTs) %1 57, NTs7) A4 1%
#1244k (human concentrative nucleoside transporters,
hCNTs) I~V #% £ % 12 4 (human equilibrative nucleoside
transporters, hENTs)# A 2K, dFCHIZN i Py %5 12 3= Z i
hENTI/M %, A /> 8 MhENT2. hCNTIMhCNT3 S
SEED). Z TR R, hENTIH RIS R
B KA AE A7 A (overall survival, OS)FIJCH 247 HH
(disease-free survival, DFS)# <, hENT1 )R 1E/KF- o]/
SNGEMALTT (1 e DI B B35 (T f5 PPN Fia A, Jdd
BEIMMENT1 ¥ 215 KA i d F d CI¥ 20 g o F U — i 2
FIAL ST BRI LHT. hAh, hENT Ui 14 2 i 40 i
GEMBURIER B E g 2, FIHhENTI) 6k Z 800%
PR AT BE 2 S EGEMIN 25 (R R 2 —1. 41, 254
HCNTI ARG 7 dFACHIE4IE, BEEGEMNZ
2, hONT3 R IA L 5 OSIE KA M, B2, Fil
A —TBEH LI A RS (JASPAC 01)%27~, GEMZLHENTI
Ik 508 TR, 45 )&, GEMAIHLARIIR th
Fm R A AR AN ST R A 0, R A ISR
HUIIAL 5553 HIKE RS hENT URThENT245 51, 50— 30
H RKPDACHHEAT ANKREEGEMALYT I 78 7,
GEM P AESR L 1 2 e AE A A& AF FIhENT2 1€,
$&7RhENT2 ) ZRIE KT AT/ N PDACH: 7% (8 4%
K HEEGEMAIT AR EM™. b4, MUCHER—Fh
7 RS IR F (Mucin, MUC)fEPDACH 3%
B MUCAE ()il NF-x Bi& 2 51 J#hCNT1 #4528
HEMERIE, MUCARITERIE R IThCNT1 R IR =
X GEM [ A
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= 1 [RIRENERARE RISt R SRR AITNAE

BELR IhRE SZ
hENT1, hENT2, hCNT1, hCNT3 NMEdFICABIERERIT [7,9-12,15]
MUC4 BUNF-kBRIEIZENCNT15RIA [17]
MRP1, MRP5 NSGEMINE [19-21]
dCK dFACABRRPSTRRIRES [25,26]
RR DNAGRIRIRES [28-30]
CDA BN RS ERIEJFIC [33,34]
ERCC1 B2 GEMIEA BIDNAGEMT (36]
TOP-| THIDNAZHITREE R 18l
BCL-xl, MCL-1, BAX, BAK BUBEER [41-43]
BH3-only RECES [44,45]
caspase—9/-3/-7 BB NISNEES [46]
P53 HERPERATTREMER B E T [48,49]
VMP1 BFSERR [54]
Beclin—1 BEBEROS/AKY/MTOREES; BSET [55]
Kras i@ Kras/ERKBESHNAIFerroptosis; TEJCK, hENT1ZRIA [58]
ROS #EFRFCSCRIEMTZREY [61,62]
MUC1, HIF-1q, PPP, Nampt [EMBIE S fEER 163,671
FBP1, USP44, c-Myc, TXNIP R EEEE R [65,66]
TIGAR IBETPEIF S BB ARAE T [68]
N-glycosylation Z5TGF-B, TNF, NF-xBIRAEZBIEANSIL [70]
LAT2 BUEGINKIBIMTORIEBES, RFFEEEAR, MHET (711
Gln 12 N-glycosylationfJHBP (721
Met BIIZTEBIM etk I EFD [73]
Ser RERISERENEYD [74]
FASN BRIEREWN; [t fErzag, HEc [77-79]
»3—PUFA HIHINF—«B, Akt/STAT3IR BB [80,81]
LDLR {2 IBEESEREN [82]
E-cadherin, ZEB-1 EMTE&{ZREL [88]
miRNA-410-3p/-146a-5p BRI, NF-xBIRAE13)8E; [RHEMTERL [97-99]
circRNA miRNABZEIER [100,101]

hENT: SEEIZEIRISIR, hCNT: SRBIZERISIR, MUC: BEIGES; MRP: 2R MZIERES; dCK: RARERES; RR:
WHEMERAERES; CDA: [BEiREES; ERCC1: DNAIBZAUIES, TOP-I: ¥oFNRALESI; BH3-only: IfEBH3ZES; VMP1: Sk

MERBED; Beclin-1: BEAFRER; Ferroptosis: #3501 ; ROS: jBMEEM D,

CSC: fPEBT4Bi8; EMT: ER-B7FFEE;

HIF-To: FREIFSES; PPP: BERIVEER, Nampt: \REFAZBIERIZFEIRTEHE; FBP1: S4E-1,6- _BilARE; USP44: 2%
SR EOES44; TXNIP: EAEOEIEEDS; TIGAR; TPEIASHEREERRFDETGEIES; N-glycosylation: N-¥EE(L;
LAT2: LAUSERIETIA2; GIn: SEHT, Met: ZBE4; Ser: 245[14; FASN: BEIHEASHEE; w3-PUFA: o3 NERIASIHA;

LDLR: {XBBERESSA; E-cadherin: E-f535553; miRNA: #4U)\RNA; circR

GEMAIT TR 25 1 53 — WLk 2 5 25 50k, 2 2T 24
A% F (multidrug resistance protein, MRP)/& —2XATP
454 EL(ATP-binding cassette, ABC)#4ia %%, HLIsik B iF
P I I2 [ Re 5K H ATPRIK AR, BN S GEM&E— R
BT 2B ANA, AT FARCAH AR PN 2450 R B S s i 24
RAV(E). ZEPDACH, MRP1. MRP5/ZGEMAMIE
F R IE A, HAEPDACAHIE &R H GEM S 3 H 304 &I
[ R B AR, MR PR 70 e A Ay 7 3
(1) BSOS PO, Bk T ST R, BB R A
Jeik T, T RGBT R MR P LY, Sz,
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NA: ZAYRRNA.

GEMIL /It H 1 2R (1 R (it — 2D 5 Bh T R 908
(I HLGEMITN 24 #8455

1.2 GEM#R# E12/R 7 dFdCRIZH M AT L.
dF dCHE A M5 I, 4 B 1R A PR T e I 0 B 7 Il
(deoxycytidine kinase, dCK) 4R B dFAC—/—/ — TR
¥ (dFdACMP/ dFdCDP/ dFACTP). H:1, dFACTP /EDNA
A R R = WL I I (deoxycytidine triphosphate,
dCTP)I3E 5+ 1Y), DNAR A BrE & il vl 55 4 1k
dFACTPB ADNAH, & IEDNABERIIEK:, H i S8
AHMIBET P, AL, DNARSEE RFEAdFdCTP S
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Gemcitabine

dFdUMP &
9 o +drdcvp
NMPK
L "' dFdCDP RR(M1/M2)
Cell death NDPK Ddcor B cop
v v @) dFACTP 1

LCompetitive inhibition

)

—_—
- -

DNA damage

DNA synthesis

B REEVBRASTEMEERNG]. dCK: BiAlEHiie; NMPK: 25 —RiliEiE; NDPK: 20H R RR: ERERLERE; CDA:

e T .

EMT pathway

e .
Intracellular GEM
Qistant netwy

ncRNA regulation

GEM metabolism

Energy metabolism

2 FRASENERASTOMEMZAEEE. EMT: FRZ—[H785i#4 L GEM: FHPE{IE; ncRNA: JEJRDRNA.

DNABEZE A G IO — MEE IR, SEXRIMIEEA
RERNFMEEDNA, X —id B NP RRz Ny “ b8 B
iz . [Fi, dFdCDPHIAFACTPIX i FIE P At

AN A% FRIE )5 B (ribonucleotide reductase, RR), RR
FDNAA IR A PR ERRRML. RRM2), 3 E A
SO IR Fe AL A DN AL R B R 28 SC FE 21
=R SEAZHERZ H (deoxyribonucleoside triphosphates,

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

1153

dNTPs), HAM1EH FHDNAS ST 7 1 ERAC TP
IRFEFRAE, Mt — Bt dFAC TP 4+ 445 A DNA.
4, dFdCDPHFIdFACTPIE F] il dCMP /i Z B (cy tidine
deaminase, CDA), J& & " ¥dFdCMP ) fif R Tk 1 i
TR — B PR T (AFAUMP)™, 3@ 3et b e ) 1F S 5%
FIRLH, BRI T S84+ IdCTPIE, Sk 1 AR,
PR YRR T 40 N GEMIRITEVE A ROR .

2020-11-28 | Volume 28 | Issue 22 |



R, 5. BREREEADIRASEREMEIN VAR ERE

YEdF dCAH i i AR 1 JC B B i, dCKAIRR
FEAIT I 25 AR T CLOZ e 4B s . A oA py ik 5%
U 52 d CKiF P 5 G EMBURME 2 1F AP, @ifRdCK
BRI AT 3B GEMIi 24, 1 B 2808 d C K R U vl 1k &2
PDACHN X GEMFIALTT BBUSPE, I PR S e 46 RIE
52, B A b dCK MR IE K P 2 R J5 GEMALST &
BTG SR AR 2 — P, — TR T AR TR i SR
H(deoxycytidine, dOWE L AL HMHIAIHE F4 (chemical
exchange saturation transfer, CEST)MRIf¥) il {45 H T
K dCKIEE, X A IR PPAS GEMAT AN Tty 7 2k it
THEER. 52 L, RRIDAE & GEMBURM: 1 5 1)
L. PDACZHNI A RRM1. RRM27E (it ik
AR E MGEMBTIERY. Sl () — TiiMeta 2 #7 SR,
FIXHTFRRMIFRIEMIGEMALIT B, (RRIAMEEH
HRKAOSHIDFS™. [K 1, RR A2 Tl i e GEMIi 24
(T EEAR WP, IAR, CDAZEGEMALST i 24 (/e H
WIZEH B EMC, R — T 7T BoR, 515 $GEM
i 25 PDACHII &, CDARIFIE B E N, CDAR
FIE 5GEMMIN 2514 K5, MICDA RN 5GEM -
BRI SN B, (R, CDATE#RIE W it e GEMALST
M 2451 (bR &, HLCDASS B BN G EMALT T U
T HERR?,

1.3 GEM# $#9DNA#i; dFACTPE 145 5 DNA
J&, PDACHH & S 24k BT FE G 1/SAH, MLt 3= 22
HiESHDNA(T LIS ARNA, HAEYH MK
T B R, BAR “&ILERl SRR AN
RECRAAE Z X FDNA, E5Zr |, 75— e i)k
16 5 i Re 8 fift U ix — ), Hh EFEDN AR E A V)G
ERCCI(ERCC Excision Repair 1), 235 71 5T DNAKZE
XUEE I VIE]. B 78 5 7~, ERCCIEGEMIfi 24 g it
Fik, HaMEE GEME R MEEWIZL. BT “ & ibBEhE
W7 EBHLE R IEDNARE K 2 41, GEMIE ] jE ik
(L S EDNABEWT L. GEM e 4+ P45 5 DNAJG AT
DI SR IG IN TAARGIERAR 5 A1, R R M. it
SR (topoisomerase I, TOP-1)/22 5DNAE #il. ¥
L PSS RN R 2 —. TOP-IMRE Akt
E VAT T HEDN AR il lF4 5%, HAL AT A2 2 TOP-124A#
5T E A T B S5 B2 2 TR AT 2R (1 3 5 3
TR T 2L ) SRR, O AN DN AR (1 187
ZUOT SR SRR “TOP-1T 3 . GEMFT S
TOP-1H i Al T DN ARE Wi R4 T 17 T 30T,
K L TOP-T/& G EMIiH 25 WL ) S 250 5 2 — 1 Bk 7%
FDNAHT, GEMIA DA AR 1 R A0 B Ao v 1)
FIFARNA, FEHIRNAKE K, & GEM U
CHESE 5RNAZ G &2 FAEC, HIELBAANLHITA
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TEHP. T dFACTPITRE SCTPSE S 45 5 RNA, mikeE
dFACTPXfCTP& B ¥4 ] g 2 dFAC TPZ5 5 RNA
H8 I AMRNA A A il frg 5 22 P,
1.4 GEMi#5 §49 2 o st = REGEMMIZN I & :4E
55 N\DNAMRNA 254 & 55 A5G, (A 234
FETI R T A s Az IS, T R A HEGEM
FE N AR B TR VR 25 5] R AR AE TSR BT K, 4
A BT (regulated cell death, RCD)[J—Ff, GEM
FrE DN A% 3 B 5 IR R T (COURR “ bk
PAT27 )L PR T S T LR R A i
(mitochondrial outer membrane permeabilization, MOMP)
O Y L S R €5 WAL N Y e 4 S LA ] RSN N®
SRR, DA R R T/ MATTE SO RO R R TR 3
“Fcaspase-9FIR N 4> F-caspase-3, 5| K— RANKITHTAS
SN, oA, MOMPAZB CL-23 K 5% i 1) A% 42
#l, ZHEEOFEFE T (BAX. BAKZ)FHHT-(BCL-
2, BCLxLAIMCL-1%5) R 2. 8 FLAIESE, Hrif 123
BCL-xL. MCL-15RA/EXT GEMBRAF N 245 [IPDAC
1 R B A, R TSI IBAX . BAKZRIA N R
N, X EGEM## )5 FIBCL-XxL. MCL-135% |
LSO g e 20 B R 24 1, B AX/BCL-2 L AR v F0)
GEMIP U, BCLXxLEIAH R SPDACH# LA
WA 5 BRI, BCL-2 5 MR I T2 A0 T FE ]
J R 2 AP — e R ke T BRI X GEM
(RBUREER. BeAh, (298 T 2R 10420 FH EBH3(BH3-only)
B 05 5 A4 RS ZIMOMPECAE. 14 7 MOE R T &
1, BB I MEBH3 & 1 X (BID BIM&E)id a] 1|
POET-E A, LR ME TR A, SO — T AT
Eor, FIAMEBH3EE FIBIM AT i1 T PDACAI L HGEM
P g st T, Rk, $ERMEBH3E (IR IA &R S
GEMALI T BBUME (38 HEms ™. 8%, IR T R ik
AR 5 IS BT I 2 Micaspase(Wicaspase-9/-3/-745)
AR, 1X3 B caspasett & A GEMI 2 14 /Y 5 bR
W RE, MR R ps3 i 5 GEMAL T BUR A
I, IXARIG T pS 3R 156 358 R 4 5 B (1) R R A 7
AR Y. 90 BoR, pS3TEGEMALHE (8 A= lps3
4 F B 2 B, B4 BCL-2. BCL-xLE H7K
PR, BAXER (/KT R, SR, S8R (k3% )pS34H
HE R BCL-27K P A W AL, Rk, B7 4= R ps53id
IAERE T IHT N T GEMAIALS T BBURR Y, 1 2%3% fIpS3
D] G A o B R B T T AR 2-S TAT3 5 Sl k% S 1
GEMifif 25,

AR, FEBEE B WK T BRAE
(Ferroptosis) % #1 [FIRCDIE AW & I, HAEAST i
2 PP (A AR 52 20 EE AR, A v AR i 247 M A 9
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FAL TR T L N Al AR 1 A AR R —
J5 T, B R DA R I RE S A 0 B A R AR 2S, (R
S 20 G SZ AT G ORI, S — D, TEAH A P R
PR LR, W0 2> il R [ RO A BT T, A
T30 2 T 4 P PO T 2 P01, TR b, g 1 W A T T
2y R A FE AT B XU (. A SRR Y IR ST 380AE
SE, b B I HIPDACHT R TR SEEU GEM
(PR, 400 T U 5RG EMIK A7 B,
BHT— TG R REE(NCTO1506973) 45 F & 11, H
HFFIFRER A EEHCQBA GEM+HE 2RI TPDAC
A AR R R R, (H B R ) A AR B O 14
AR, F—5F B SSE A VMP(vacuole
membrane protein 1)[{JHF 7t 7R, GEM AL P 5T % B
BA FPDACHIVMP1FRIA I 5 I 25406, £T
RNAi (RNA interference)B{ AR T VMP1 ()35 K 25 AT 6f
PUR B 24 SN, 1X—45 AR VMPLA{E N 5HIGEM
MR 245 (RIS E Va7 HE Y. 2 FPDACH B WA 41 i
T 5GEMINZ 2 (A K &, BT AER. 2, A
W AH DG FE I Beclin- 115 1 F AR - 4 A AT T 7] @
I S TR X GEM U AE, TIROS/AktmTOR
SN AT RE S H5HPTIX —1E Y. S 4k, Ferroptosisth
S — P SRR A A Tl AR AE T, S Kras
S DR AR YA OE, FF LAAH L PR B PR AR SR RN s 11 i o
LA NRFAERY. KrasFEK EPDACH e UL 848 5
(K, PHICAE ] FerroptosistE oA — i e 16 o7 1 e g
%% 3RVE, {HFerroptosis 5 GEMAE I 2 18] 5¢ R I 7047)
T BREY. SR )T 5T R, Kras/ERKAG 515 5
AT NI ARF6 £ [ Al I FEIKRSL3(— M Ferroptosis
11155 55> 1)1 S Ferroptosis U NE, H1i Ferroptosisif
¥, JF N IAdCKAhENT 161X, B 5EGEMIii 24145,
I, Ferroptosisifl i (I tH 7§82 5 T PDACKGEM
(iR 245 1k 2.

2 GEM5aEERIE
JH X GE MBS i 24 [P D A CHH A 2 8] (1) fig A i
TEATRIN, P L RAAE I 22 R, X RGEMIi 2
FIRE SR ATE . R IR AR R AR DA o
I, PDACIHIAEIRHEDT 7T AE NHTGEMIN 253057 2 it
FR) SRS

2.1 MEBRM ZEFA AP (Warburg RN &
PD A CHI fitd G R AR 1) B ZARFAEC. TF R, 5%
GEMI 24 (1) PD A CZH I H HH WA SE00E I i 58 n A
S ) (reactive oxygen species, ROS)FA, X —fXii#%
e MBS S RN FHIF-1aB 5% 5 2 5 RS
AR (1) kAN ok 2 5 ] ) B 4% 12 B [ (glucose transporter,
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GLUT)Y/™ 3 /). PR fE NIAROS/AKTFitt—5 1% S IF
ZERF IR T4 i (cancer stem cell, CSC)FN_L Jiz -] 76 5 4%
{(epithelial-mesenchymal transition, EMT)Z Y, 455 %}
GEMIIAGSTHAT. Rk, S0 i f 40 RO S/K P2
GEME R 37 kg, FLIX—3lF2 Al B&94 K Ferroptosis™.
B4, HIF-1oud ] 3d i G A0 s I i (e BEDN A& el 75
H RS B R T K42 12 (pentose phosphate pathway, PPP)
Jemsng A, SN dC TP i, Ak > dFdCH:
ADNA, JRSGEMRIANMREE. bR 184, BRI B H
MUCT K F& 8 I g J80s M A € HIF-1o, 7 2E2R1
MVEH. Hk, #HMUCT HIF-lo. PPPElMBANE & L
PR GEM . A2, Hl — I 7T 2R, PDAC
B IS RN ENT 1L 33t ] LA R HIF-1ocff 1) 4
WIS MG iR, W GEMIiT ). iXH18F-FDG PETVY
T E TAENT L 5 GEMIf 245 197 R gt 7l gl B1
BiE-1,6- W IRE(fructose-1, 6-bisphosphatase 1, FBP1)
FEPDACHE A1k 1 v (R SR Bl 2 —, A 28UH I
A FARNTVER. V2 355 5 M B2 A EF44(ubiquitin specific
peptidase 44, USP44)r[ (£ HEFBP1 %1z 24k ARG B iR
FEFBP1EE (MR 1L, USP447EPDACHIML - 4t A,
5 T R I S GEMIN 25, & F-box/ WDHEE 7
51 ()85 1) 7(F-box and WD repeat Domain containing 7,
FBW7)/&— 7 nJ Bl Ji FE R K R A STAZ HI4] (T PD A CH1l
il 55, FBW7he-My it 7y Ui i f 04 22 B 1.
{7 H (thioredoxin-interacting protein, TXNIP)ZiX, J&
B BE A IR B A - 1Y 55 G E MAE S5 o A AR A 7R o ()7
R AH EHE [ KR A SEc-My cff1if77 5% H T 7ER AR
FREMER, i, THc-Myc/r SH NN T4
RN ST IRGE MU 24 (1367 B 421, kA, fefipsa 4t
PRESL AT 1) 1 55 20 4 30 B 22 1) MR Tk P ol B A W e 7%
fif#(nicotinamide phosphoribosyltransferase, Nampt), Nampt
F 2 55 W A AL T SN PR M e Ji e — A% T IR
(nicotinamide adenine dinucleotide, NAD) E) & 5
SRR ARG, i R IA 1 Nampth2 K SENAD, B4 iIPDACHH
HOERE AR, A BT GEMERSL, TMHMHINamptil n8i 41X
RIS, (e IR AN, TPS3F SRR AR AN 1
1145 ¥-(TP53-induced glycolysis and apoptosis regulator
gene, TIGAR)ZFRIAI MLt HAAF, TIGARAZ S A7
TPS3) FiEHER, FAERITPS3 0 IR TIGARE IS, {2
HERERE AR AIROSHE ORI FI . DA, TIGARFIA T4
WA e RACTUTPS3 P B GEMIT 24 (1 K 22 —.

2.2 BB A KRB R UAAEGEMILIT 2
T E BRI S+ o0 A B, 7R & M s R R vh A =t i
(glutamine, Gln) & &Rk 1) 32 AR, X 4 (1) A= A7
2K E 2. PDACHH i 1 GInfee HUR1 43 i 56, Ginf 5154
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SR T BE ARG 53— 20 S OBl A AR LR )
OB % 2E )6 il i 12 (hexosamine biosynthesis pathway,
HBP)MIBEEEAY. 546 B A7 O (1) 8 R AL
W IEPDACH EERFAE™, Hor, N-FEILAGIE M 132
ARt 5TGF-p. TNERINF-«B%: ) URE 5@ B4 5, IF
AN R0 T DA 2 e e s 4 P v i 2 1)
A, LA S #% 18 /42(L-type amino acid transporter-2,
LAT2)fE—F PR R eIz 1, 2PDACH—
FEUE & A, o DABEGInfK i FImTORAS 5@ %, 1)
A0 T IR R R IR A, 3 BN GEMIT 24, 1T 41
mTORA LA X — i F27Y, Rk, TIGInfRighg s 2
HEHIGEMIT 25 (1135 #E 5. PDACKT & R (methionine,
Met) )75 RIG N, XAEFRAMetiK#. THiMetn] %%
TE 20 i J A 14 S /G 3 L i s 4 L, 12 £S5 s 240 P T A0
UK. MetTZoRH &Y, Hil I E B K& R K Met
FIFEN 3 PR fe il — T 7 Y s, FH B AH R PRI
(recombinant methioninase, rMETase)#! [} T-$tPDAC4H il
MetfRUFF T IR GEM IS EL. B T4 2 IMet
2T EMIER AL, FIAEE"C-MET-PET/&
FEALEE IMet(s 5P E FIMetia 7 (K97 207 Bh4k,
225 R (serine, Ser)FIAEA R ] BE/ZPDACAH AL,
T 245 (R 2L 73 S ersiof Jie 4 H9 Gt A b AR IR
MR & R R EE, G TDNARGNES. 5%
GEMIT} 25 IPD ACAH R AT il id MAPK Ik S i Ser
WA R RIE, (it Ser & . BRAF #5514k % 9k
JEAE) AT HMHIMAPK SR 52, 372 i b GEM IR EURRE ™.
2.3 fig B T A 2 g i 2 I AR 2
—, HACA BRI TR e it 1 7843 ) o LAk, 1 HL
NEE AR IR R R e et TR S TR, 18
PDACH, Z 5N K& i B [ B4 1) vF 2
R ar fE B R 4 I (fatty acid synthase, FASN)ZERH i
M, FASNGZ — 2 Diae s H R 3Rk, TRl &
P 4 il AR R 5 A Bl A P AL A AR R TG, AT 18 75
B A U FA SN 2RI bR 3% DX [ o 4 e A
g5 8 H 1e(sterol regulatory element-binding protein-1c,
SREBPIlc)ifi##, J5# ZPI3K/Akt. MEK/ERKZ515 5
B R Ho, AR I FA SN AT i T R R
FEEM2(pyruvate kinase M2, PKM2) ] ZRIAFIPS315 5 iM%,
(RBERER AR AR T, 51 R GEMIRHL™. Ak, w
FIXIFASNIE n] 18 i Ja 8 N T I R, 4ERFCSCRAL,
HIGEMIE R AP T —DisH 5 JMIESE, fEPDAC
JEAE SRR I FA SN R3S NG EM I BIUBE. AN
() 149 It I 2 3. CE P D A CAH it 9% A= A e o e 4 B A
H, (HBARHLHIT R . o3 R A BT R (omega-3
polyunsaturated fatty acids, ®3-PUFA)RJ @ H] e 4
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Abstract

Compared with the traditional air insufflation method,
water-assisted colonoscopy has many advantages in
clinical application with regard to reduced abdominal
pain, increased cecal intubation rate, increased detection
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rate of colon adenoma, and increased complete resection
rate of larger polyps. It has gradually attracted more
and more attention both in China and other countries.
The aim of this article is to elaborate the invention,
development, and therapeutic applications of water-
assisted colonoscopy, as well as its advantages and
shortcomings.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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MR T ML, A 20E B S S Ih 2, KRl e TE
PRI i B 0 B4 . RN T PR fi 5 v G B A 0 S,
BAAE S T 1 R 3 G, N 8 (<2025 5>80%7 ) . 1431
(KBMIf ZctE) i e AR, BREEIE. Ak
FARL. STk, ERAE. FHE B Mm%
Leung %506 45 BT A s (3840 25 N A7 BEH LN BRGR
BT, 45 R K A (19/22) 5 R B FR 4 I e i A I L
BB T2 4H(11/22) (P = 0.0217), AT KIAE
MESE f B k6 25 G %, Vemulapal iZE™ 508 7 BEAE
B IR FA B EARIBMPI 11061 585 12547 T B
MU HEATF 70, 25 SR 3R WK A 008 5 2 50w, MR AT 4
FEAI. 16t I o B R A0 — T MLk BT 72 S, 7K
B4t sk A Ae B AR o B A IR . A BRI AR
PRI FB 5 A 2R(92.7% vs 76.4%). N FHE /K2 RERS
R E IS IR, RONE KA S K, 75
HAERF, KEAFAUER, Gets #1340 1) ¢ i
ikt 2, AT A o i B 4 B A2 LA 310K [ 6 7.
TER S B 7 T, KA Bh & e i SVEA B it BE 7
S PRI, WO U, BRES T, Bt
RN T ARG SIE, HReAE AR 2= 18 5
B IR,

2.3 R B MRS oA R IR 2R VRN g B
VRIS — Tl o, 45 R H A1, ) S5 e AR 5 e
SR 1) X 2 18 . — e 72 3R K Bh 45 P A
REA% B2 15 465 1 Mt 3g P e Hh 2. LT R S DALt e K
BE, M 1A1 R e i 18 I R, B 05 398 A 11 77 B
[ s 7K A TROK R ) e, B 8% 58 T Je R R B, FLyE /K%
A5 S i FE A e A B A R AT AR AR P, 25
i R I SR WA B F AR K 5 A AE iR i
R IEZE N, (H B AT K S BhSE s i R T 72
5, T IR 2 U7 T IR 7T 22 B8 56 3.

3 KBNS RTDETs CHRFHE

3.1 KT A%aE bk K 20124EBinmoeller5P 57 13
PN AR K, R RE 7K S, 45 W R &
FHIER Z AT PR AR RO D)7 AEH, WIS EAA L
JE5r 8, it 7K N NEREDVIRR AR (underwater
endoscopic mucosal resection, UEMR). i }Schenck""
X106 S PI(=15 mm)d R B3 3047 [P 23 A
(55HIUEMR, 46EMR), 455 K IUEMRA N} TR
SR TE R R 2(98.6%) i & I EMR41(87.6%); It
BEbEVI, EMRALME K W5 TUEMR41(28.3% vs
7.6%, P = 0.008). 05 B0 3 7451 45 B g | 3k B A
(=20 mm)#J{TUEMR, A J52E179-48 mofii v, H 7 B i
I [H]2825.6 mo, AR E K. L BRI SoRTER RS B
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SR R R Ih T T 1 9 B R B R A 4 P g
Ji K~ BRI R # B R (underwater endoscopic
submucosal dissection, UESD), Bfi 5 YoshiiZ5 Y X %} 1
A5 B AR S i - 40 15 e S e UES D, A1, 58 BRI B kb, 1X
LA T 25 R R R T 2 T 52 K )7
71, WIS REE g, PR IR TR T R B A
FIEF. KT IG5 A8 FE RN AT TROR 2 ZREE ), FE 4T 4
A G Bl T S RS AE K % B8 J2 1T, $27RUESDAS
R — P BE e T T B BRI e [A]
B, BEARREUD, H AR A A S VY, I8 TR
2 MG RAE FE BT DAk — HAIESE.

4 IKHENEIHRBARNE

REA EREZ IR, AL . Wi 1 PR 3
e, KA BhES I BHE I E R KIS 2 (=2 L), FiER
FEE I A, PR BT P N, T R A K Y,
B SRS R ARE AR, 7™ S I A m A AR K
Jib, SR G J 2 . IRBELEEINS, 45 KB K
Rk, s FEACEN AXEA, £—ERE Ean®E
WERMER SIS LS. N T 2FEEE, EEFEH
LT LIRSS, FTBE 23 H I — 100 /K — 035 eI 5
KA, M 8 PR O, RN A b 75 2 8] b 78
PEcV/ RN D0 -A Lk S SN I ) S o NS L 16 N
LA ALY, TR LA A

5 &g

25 LRTIR, AKE S B BB ARAE N —TUE M A,
BT B R ANE T F B, XIS T
18 HERAE 718, 4 )5 v 7 T R I PRI B REATE 55, i3k —
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O-(oxygen, A, SIMWAPR), d-(dextro, 7€), p-(para, X1),
n-butyl acetate (i % I T 1), N-methylacetanilide (N-
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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

2020-11-28 | Volume 28 | Issue 22 |



(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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(HRENBIRT ) RIS

5 FREIFETVER!

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

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

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

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

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

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

5.7 BFR B B AEM X S 244, W, https:/www.
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