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Abstract

Pancreatic cancer is one of the malignant tumors with the highest mortality rate in the world. It is
characterized by late detection, difficult treatment and poor prognosis. The 5-year survival rate of
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pancreatic cancer patients after adjuvant treatment such as surgery, radiotherapy and chemothe-
rapy is still less than 5%. Up to now, the pathogenesis of pancreatic cancer is still unclear, and the
early clinical symptoms and diagnosis are lack of specificity. However, tumor microenvironment
plays an important role in various malignant tumors. In this article, we will describe the role of
tumor microenvironment in the pathogenesis of pancreatic cancer from many aspects, including
tumor related inflammatory factors and intestinal microbes, and review the pathogenesis of pan-
creatic cancer.

Keywords

Inflammatory Factors, Pancreatic Tumor, Tumor Microenvironment, Pathogenesis,
Intestinal Microecology

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

JER i A2 Y b R G M IR Hh BRI R IR 2 —, LTS A2, T 3 1 e R8P A A
I BE 4, £ 3~6 /N [1]. 2017 4 [E [E SaRE O Ge v Buis o, R 0 503 28 15 55 Ml g o
YRS T A, 5 MR R R AR 11 AL, AR R A DR AR B 6 A, HRIR R R AL R KL
AHEE o R B TG A 22 R DR P T L3 = R 3R S 12 Wb i P AN 2 2 R e R AR 358 [ 2] o 17 i 3 S g
AR, IR, RAEEE T EMAESE SR MR, &N R o (B SO Bsg ], 3 A XA
FEH MR R AR, RIS TR IR S8 va YT 7 TR R 36 AR FH[3], et M &mH, R er
A DR T S R A 1 R AT B A, iR R T R PR A 5% (tumor microenvironment, TME)
o, R AR S W ATV TE R AR -, SORT DAAERE R PEFREE,  Wnith B AEFR,  FREfIEOE 40 i e A
S AL, MR R AR, ARSRIRTRAN e 5 e e 88 T AN IS T P i e R ko R R 9 L g
TR HIRNIRE

2. PRt RS Hh S RE B F 5 B AR

RS AT N AR AL 58 G0 S 2S00 &R 4 TR B = A 1 — SR AN B A S B, 3 8 58 I B
2 PEYH M 7 A T A M BR 7 B RO VR A o RN S8 R R R R RO, A B AE R T [ AH
FLOREE, AN [ A5 58 B R AR SORE ROBLI AR, 55 b 20 P 1 e A PR A, R R AR
Koo FET JORE R T-7E 18 Mk 28 RE AR 2 (R R 2E . R IR I G 7 A0 a2 M SR B3 () 24 5 T
W A, SORE R T AT BRSO IR VAT BVE DR s, B AKIEER . AR R R PR 1
[4]
2.1. HHRAEF TGF-p

HALAEFIRF B (transforming growth factor-g, TGF-A)5& — R B A5 5t 48 Al G2 s /5 T 1 22 260k 2
B, FEHMIRYIN. Treg 40 AREAF4EANAEF=4=, RIS M2 EREAI. 7S4bi) T AREgnfe. ik
LA AE A AL IETE . ot TS, RGN AEAE[5]. (HEAEH R AW, 5%, TGF-g /EN—H
G PE M A0 R 7, 7 8 1 S B mT LA o) e e 4 e SRR (G 1), AR R Y R A {HITE
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Ja WM B, i S b R 4 R 1 A) 78 55 % 4K (epithelial-mesenchymal transision, EMT) 18 5 e (1) 12 2
FFEF[6]. A IS FUIE HBRARIE (0 RFIE 2 & & /NI AN AN SRR (1, 105 & R IR A G 1 4 4n
Jfd(cancer-associated fibroblasts, CAFs) 1 & AEAHAE ™2 [7]. IR, TGF-B Ref% it 14 5 s 4 4 40 M 5 A Kz
YRR LR AT AE AN e A, WRRY CAFs Ik, SRAZHEEIRLA G 4, 30T 753 ML N A iR 1
(vascular endothelial growth factor, VEGF)S R L& A B+, S5 kit e . 1R &M [8].

2.2. 4ApAEF 1L-13

FI4H 1/ 2% 13 (interleutin-13, 1L-13)7& AR B Z WA A 1, F 2 H M2 B ERRGEH ™4 . Rk
RAEF, ZAUMH TR el 2 BUAHEh I T AHpRAIG T, [FIRTVE{L B bk E g M A PR e AR 9]
FERR IR JORE R, M2 BB MR 73 WA 1) A 2 AR R 1, IL-13 7ESR MR T I E G A L, 4 A
T REMS IRt A 1) A AN IR B, R & R B £ [10]. 18 IL-13 (24 (IL-13Ra) FAE(EH =N E
JE IL-13Ral. IL-13Ra2. IL-4Ra, HH IL-13Ra2 #iEsKAEfe T AEZ Fhas &b, afiFe. Wb, BB, JER
S AE R R 2L ZURD A A PR TR A P A )b L G R R I T F R R e R, IL-13Ra2 I H R
EACE, AR IEF RIRA SR, RARRIBBRRIE[1L]. AW RRE, fEARSNZIGH IL-13 @il
7 ASPC-1. Capan-1 f1 COLO-357 AHffiffi A+, s ARG A GO/GL 4ufiayk/l>,  SRA2 3k i i Jed 4
ORI [12] 0 EORAE I b FAABUm ALK M ANTE 2, (HBEE B AR AWIR N, 1L-13 7] R b e
297 PR AT I R

2.3. ARAEAETF 1L-8

FIZHAA 2 8 (interleutin-8, IL-8)/& —Fh &I ALIK T, FEHMEVEAIM . S dif. FEammpuss-
Ao IL-8 AR L2 AR LS G G, AT OB AN G o R 40 i 2 5 A IR 2R SOV [13] 0 TEB LR
USRS R AT SRR . BRARIE S, 1L-8 WA Y LA P R A R R S S A A 2, R R I A AR K
P 1o PR 1) A O P R B R R R 70, DAL M R IR TS [14]. A DFFLR AR I, 1L-8 Rk BH 4 1)
Ji PR 5 B R b, R AR KO P e b B RR I . RZBRE IR, H R BEEREE, &
A AE[15]. HeAt, FEMOH AT, JBRARE 1) A A T AR, Xl T AW e s T
T IR 4 et T 5248, 8 A /S 5 ) 10 (extracellular signal-regulated kinases, ERK)
PR 5F IL-8 [ uh Al i IL-8 324k, (RAE A R e K IEFIEF[16].

2.4. ARAETF TNF-a

JitRI SR FE R 7 o (tumor necrosis factor o, TNF-a) TNF-o 52— Flt fi1 22 Fft 58 55 40 23 Wb 1) 4 95 IR 1, AR
VM R . Al R AR T FLE 2 5 R i R AR R R (17 KR =R EE TNF-«a
(MTNF-a){EA— R AR T, 715 TNF-o FHEE0E R G 2R . MR TNF-o 5521k
TNFR1 #1 TNFR2 25 & 5 i i i 5 S M) K & « AR 1 MRS A RS SR SSE[18]. 7 J i e 24
U] A I B =K ) TNF-a, AR T 0% % Rl (nuclear factor-kappa, NF-xB) i i A1 s e 4]
F 3 (signal transducer and activator3, STAT3), JFE¥iE NI (115 5 8 Bk AL R AR IR 1 R A2, T 7E R
TERUG, BT NF-xB F1 STAT3 ] LU AH G40 B R+ ) 3RaA a0 TNF-an A2 6 (inter-
leutin-6, IL-6). FIZMI/ 3= 13 (IL-13)%%, X Le4n A+ ] LAE IR 5 5 NF-xB Fil STAT3 HI¥UE kit
R R P JR8 (1) A R A R [19]

2.5. YHREF SDF-1
FE SR MIATA R F-1 (stromal cell derived factor-1, SDF-1)-2—fb 1 83 AH ¢ B 2T 4E 40 it (CAFs) 73 Wb
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IR, XK CXCL12 (CXC bR TRk 12). rEFRRSE T, SDF-1 fig-5 Mg 28 Hu s i i b K+
3244 4 (chemokine receptor 4, CXCRA) ALK ¥ 3214 7 (chemokine receptor 7, CXCR7)¥r R tE4k &, i
B k240 iusE (BCL-2) A7 2 (Survivin H1H)FRIE, ilid Rho HHICHE Hh R e i & 1 8 % (Rho-Rock)
U RR B 31, SRR HE bR R FR AL, IR g R e #2 E AR [20] . JLIR, SDF-1 fEi@ SDF-1/CXC
R4/SATB-1 Fl s iR 4 25 ) 15 5 AH < 4T 4E 41 SR (NAFs) [7] CAFs #54k, [FI Al @it SDF-1/CXC R4 %
R SR R R 20 s S AT 445 A B 1 1 (special AT rich sequence binding protein-1, SATB-1) )31k, ifi
it FIE 1 SATB-1 fe4E+F CAFs HIThfE, T L SATB-1 Ay H o (RGN %, JHE 1717 (12 124 Fok A e 40 L ¢) 4 %
IR AR Z2[21]. Ak, FE B ARE R R JE L AR, SDF-1 i1t SDF-1/CXC R4 % L35 43 b i 7% 330 9 1
FH 42 (endothelial progenitor cells, EPCs)FH Ifil 3 P 57 4= 4 [KlF-(vascular endothelial growth factor, VEGF)%&
TS SR, I R AR L A B A R AR K [22]

3. ERETS

JATE YIRS o N P SRS 1 E B2 i o, e rp B T 2 B AL AR S TE N A P9 R A& S BT
A, OFEmEMAEYRENRE .. EEAEE). il D anfa(FRRanpe . 7% Y0 &) A 5% s R
GUH L. HAPERMEEE S NMER AR L — 80 XS R R RS OR 2R N
DRI 11 100 5[23]. FREEER 3 g% Rl 3 # s e i i A AR S A BORNARGS . URUE IR T RS RS, A
IS T LRE A2 A B o T A RS IR IR RN R R & S8 8L, T SBUSERR . EF AR .
AU BN AN A [24] o B FURIN, TENENRIMIR LR P AE(E AN BR, 1 ELIX LS4 B B % i i AN ]
AL i — 0 A . H T 4 B B0 R AT SO 1 TE R O SRR AR, R
S L R 1 AN R 175 5 0 2 DR RO 00 25 R (s R AR, 38 AT AE R PR R T 1 RIS 5 1% a2
R Mg %) A= FUR g [25] o

3.1. AEERBREPRIER

2 1 7 S A ML AR HR RV FH v o 8 4 B, LR B R R WL AE BT 78 2 o A AH ORI TR I,
TE RN 1 B, A R s N R e 1 R AR 32 TR N T, IR T X S R 3 T s A7 7E
SRR A BT, KT S R R b B B A 5 10 Toll BE3Z 44 (Toll-like receptor, TLR){E 516 S8, %
IR RO RE 15 SR B R IR T B T A0 miRNA (55 612 M T (e s e Jea f A .
[26]. E NIRRT ARE HARA B Ab, IEAEEMIED AL 1R (GP) . 1 4H T4 B %%+ 78 4tk V52(20,20-
S ) A TS PR T 2(20,20- Z BN SEUR ) 31X 7% B B R rH 4 B R AR A R RS SRR
P V= AL 25 PR SRR [27]. 64, Pushalkar 55 AFE PDAC /) BRI e P )45 5 FA e A i J8g el A=
VIR, PRORAN T R M IE F R BRI OA S o 7R R SR A /N BB e, P AR FTH b B T LR
IMPROAES, S T AREN, SCE R, R R T M BURE . Sz, IXEHHER Y,
R S8 A AR DR T B BN — PR R SR, A R X YR T U ) [ 28]

3.2. mEERREPHIER

U R AL B RS PR A A R e R LR i ANTE 2 B KR M F FEIE S 75 5 IR A7 A2 25 AN ] Bk
IOCER, WS PER FEPET AR ARATE . 5 HPV (NZEFL IR #) A G I B B0 55, AR
WIFEREE QRS EE MR 2 8 b, R AW LRGN SRR R B E AL, R R
JHF 9 2 J e B R A A AN T PR 3R [29] o« 9 A2 IR AOAE T CRIE S, (ELPE J B R Fh i 50
TR, ROR TR B 2 AR FURIE SE S & R AR
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4.

BEs

LR EPTIR, BRARRE I R AR R — IR R R IR, REMEZIAS EN . MRS+

RUEAN R T B LNl R5 5% I BRGSO AT T AR o CAFs 72 8 A 52 Hh 1 1 1
BONEE, LR DO G 2 A A A T AR IR AR A A 1 S S P IR BRI R AT O S d e
MR AR, S SRS R K. IERESR - MU E R HZ RN RS, MEILERA K
ERMAS IR USRI E , AT R A 25 5 RIS IR 1 [ e R B S — P HAR,
EMAESA TR N — 2B G T ST AR, AR ) F 2 W 5T R R B .

E&UH
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