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[Abstract] Objective The association between oral bacteria and human health is widely recognized
by the academic community. This study aimed to systematically review and analyze the role of Porphyromonas
gingialis (P.gingivalis) in malignant tumors of digestive system. Method PubMed, EMbase, MEDLINE,
Cochrane Library, Scopus and Web of Science databases were electronically retrieved and collected, from the
inception to August 25th, 2023. Two reviewers independently screened the literature, extracted data and
assessed the risk of bias of the included literatures. Systematic review for the included literatures was
performed in accordance with preferred reporting items for systematic reviews and Meta—analyses (PRISMA)
protocol to investigate the carcinogenic mechanism of P.gingivalis in various gastrointestinal malignancies.
Result A total of twenty—eight literatures were eligible (2 prospective cohort studies and 26 case—controls),
including the scoping on gastric cancer, esophageal cancer, colorectal cancer, pancreatic cancer, liver cancer
and so on. Among them, there were 5 articles on esophageal cancer, 5 articles on gastric cancer, 9 articles on
colorectal cancer (one of which studies was gastric cancer at the same time), 7 articles on pancreatic cancer,
and 2 articles on liver cancer. In addition, all included articles reported the correlation of risk between oral
dysbacteriosis  (including P.gingivalis) and neoplasm of digestive system. Conclusion 1In this study, the

function of oral flora and its possible pathogenic mechanism in the digestive system malignancies are

347

elucidated in a systematic and comprehensive way.
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ZHANG S %% 2020 e+ ++ r 7
KAWASAKI M 4§14 2020 +++ ++ ++ 7
LI D 4 2020 ++ ++ ++ 6
WEI A %) 2020 ++ + ++ 5
HUANG K 45! 2021 ++ ++ T+ 6

W 'NOS, SCHR BT i I A ik % RS NOS 19 S A 43 Ok 1 5 WF 90
P (R Z++)MEE R (L +++) , 2 9 T+, B

FI§ K (lysine—gingipain K, lys—Kgp) & ikRE K
66% , H I 165 rDNA YK iR 719% , X 2L 45 by
Y78 v T8 5% 1E W AL 4L % W 5T A 2 B, O R s bk
FR TN lys—Kgp MIFRIE 5 Mg s (LR EE | fﬁﬁﬁﬁ'

W M AR R S R IR OG22 e A B SEIE

JEAT IO o PP AN ARG <+ B AN EO R 3 AR DR R (I Z 4+ ) AT L
SACH 14, AU R KU A

57%H) ESCC 8 A BURGY 1T 2F BRI Ok 0 7R
H 2 b bk B T F R S ESCC M 39 i PR o 191 A
Kﬁi‘ﬁ):ﬁ% AFRE ZI RSS2 30 e 30 A iR 1~ Ok oL i

YL IE N T A2 6(interleukin 6,1L-6) A9 7= |
JEAEFE T b B [E] 58 5 #% AL (epithelial —-mesenchymal
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transition , EMT ) FIHE I 28 300 i 41 Mg 1 55 45 | 300461 19
116 1558055 1 2F 0Nl EP i B 1 g (2 kAR TS0

3.1.2 %ﬁ(gastric cancer,GC) /R4 7E it 2 1
ST e B B F o BE e AT R I B 5 GG R T AR
JR IS 184 Jon AF G B 28 JE s AR HL I SR LA R P ok
AR R ST IR A R AT S GC R e AR YOG
64347 1520 5 A 3 aek A i I bl B 6 AT T 7 3 2 W)
L TEiE ATCC33277 A i A vk BRL D T A 4 bk O 2
W83 A il b bk B i TR P B SR BB AR, 7E pH {E A
2.5~8.5 BF T AR K i H i T W R T YRR
FMOER B pH EEE K 0.9~1.8), #ig b4 i)
A kAL BRIV E AL AE B RR B’ R A KX GC
R AR AT 5 ) 1 i 18 53

3.1.3 45 H M (colorectal cancer,CRC) A #F5E
LW B CRC 1 XU 72 8 28 J 0 B 28 Al B Wl
R oF Ui 2R (< 17 80 I 2 25 840 (HR = 1.20,95%
CI 1.04~1.39,P<0.05) , HAKIM 5 | 2 Jl s £ /50AR
P KB W WS B R BT s 45 1 e WY A OG
1117 5 328 3 45 [ 988 04 A DG PR 20 IR B 50 IR At
YR T, A R b ok BB TR AT DL AE SR 24 h S G
IR AT A0, JF 8 o 0% MAPK/ERK {5 538
5 A2 78 A0 M JF f2 1F CRC 4N A 1Y) 356 B 40 i & 35 43
Brepr S W40 A 0 e B WANG 45 06
8K B CRC A& 1 258 {8 T 41 ZURE A rp 2 R I ok
HETE & e TR R, F S S AR Y
25 WF 515 2% 88 T 28 i P bR R /N B
g i ggg 2 B CRC M e 122 T Pk B &R 40 L 55
AL S HHAE

3.14 JBE MR % (pancreatic carcinoma,PC)  Michaud
HIBATF e T A R BUR I 5 PC LR MR INWF5E K
H Xk 216 B PC BB ERBETT 16 4F &L, F RN
A BN PCB U XU (RR=1.64,95%C11.19~
2.26,P=0.002)"%1 53 5b P4k R I T WO i E 5
EFATMETE ST (European Prospective Investigation
into Cancer and Nutrition study , EPIC) ] 405 4] PC
A 416 4 1E F X IEOCHEEBY ML 5T ATCC53978
(S i M bk P T R R ) PR P S5 SR R B PC R
E IR Rl I = N R R NI E 1 N
JE & (> 200 ng/ml) B9 R H PCE 548 5 2 £
(OR=2.14,95%CI11.05~4.36,P=0.05)'*!, JACOB 4§ ¢!/
A I 361 ) PC AR A 371 191 1E X8 IR 20 i
W Y B AR & B PC AR T R B 2 I P ok PR
TR A XU L B2 13 59% R A 200 i 552 6 A ik B

T IF RN A M T AE PC AN M P A TG 1 AT B R AR
T4 5, L A 2 R b B B R A A T g — P
AV S ok T 00 Y B o 0 Y AR R AT
3.2 SF RV B R RE A B HL
3.2.1  SFERANUR T R b R A MO AE BE e A
JitL B T BR 4 58 B v e, A R I ok L R R O 11
b R LIS, ) A 2 g A O 95 A0 i A K
197, T T 98 A I 1 5 T RE
3.2.1.1 A (eyelin) 4 eyelin 1EH
—REEME AR, KB THRER LT
A0 M A 5 5 I BE AR S VIAH G | eyelin P38 i
50 € B9 40 MR AR AR M R (eyelin -
dependent kinase , CDK) 255 I 0E HE PR DA
200 6 S 390 1 AN ) B B e #E R E AE T8 CDK 5 42
AT cyclin 3k a8 B 55 20 I J&] 391 70 25 0% BR =
[ H ] BR YT CDK B9 2R 06 WAl AR S B &R 38
PR R A S AN ST S DI RE R Bk e A
J 3 5 R K, JFREM eyclin i KA J5 CDK 1)
I3 B B B A AE 1 D REAS 4 T A B i R0
3.2.1.2 pS3@EfE pS3fE NN FEHS Y
Y 6, A e A2 AT DNA 45803, T 4 40 i ] 20 4G 0 s 3R
fiti 2 (cell—cycle checkpoint kinase 2,Chk2)  #% 5t
A (aurora kinase A, Aurora A) & & H W 1 55
PLWE IR 1k 7 B0 , TE AR5 B9 pS3 T 40 i 49
P53 B S5 DNA, £ 308 200 i o T2 0o
3.2.2 SFEENbUHK AT {2 BE EMT  EMT 2 % &
B e A A MR R OCHE— 2D IR AR R 2B
Pt A LA e A5 DA R SRR G A B B | LT 2 P A
AR EMT T & AR B o EMT 5000 H & #3898 154
1 2 A A 7 Ko - AE R — A S A R
gt M E A SR AL AH R ST XE 2 b ok f
AR S2E 3 AL TE b9 EMT B9 A58 i LE 3R FR

ZF i I ok B R G SF R b R A R R EMT
(437 3 n] et il bR R R B S T ZEB1 ik #
B, ZEB1 fE B EMT W XM ES T, TS5
miR-200 A AW 45 [ 59 K15 | ZEB1 )% 1K 16 7
L EMT AR anioe & 1 w285 R L ik
HH 4R E A 9(matrix metalloproteinase 9,
MMP-9) i1 235 | 10T 9 b 5 P b 35 4 40 240 i #4
1 19 (cytokeratin 19,CK19) Fl T Y Ji¢ 5t il (1) %
iklel TR ML S0, 2 M R A M AE & th o
L I b P T S A2 R e I e R D R | A AR R
G R B8 1 WA B s e
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3.2.3  SFUERANUREA T A A AN T B
A0 LA BA SRR RIS A0 0, i Re R A B
T RAEATFE A B, 2 i nb o B0 J0 o) ml 3 i 22 b i
A 410 T A48 B 0 T, CO S R I bk PRI TR S ok Ak 1R S
A U8 T2 11 Bad BRIR AL, BEBEIR AL Y Bad A
CREAY By R MBTE T E AT B ke gl
L9 /1 15 —2 25 F (B—cell lymphoma/leukemia—2,
Bel2) Fl Bel—xl, Hoal i il 2k i AR [ _E Bad #9375 1,
SRR AR E B T W Bel2 50 M
F Bel2 156 x FH H (Bax) W HL(E R &, (745 T Ui
caspases3 il caspases9 S5 35 A B A 2
20 U T () ZF B A ek B N T AT A T L
W -3 — 4 B/ 22 55 24 T2 5 11 W B (phosphatidyl -
inositol 3 —kinase/serine —threonine kinase, PI3K/
Akt) 155 18 B A6 Rz 40 i T PI3K £l Akt B
Rk 1AL B Akt BT 3006 2 T kB (nuclear factor
kappa—B , NF—«kB ) 1y % ik 1 il caspases3 1% 1k
AT 0 A R 20 L TR (B) 2 AR M b B i T
A3 o Janus WS/ 5 5 5 RN R SRUETE T (Janus
kinase/signal transducer and activator of transcription,
JAK/Stat) 0 il b B 240 M 8 T, 2 i b vk B TR 3
{% JAK fff Stat A B BRALVE AT, 2 Stat — 2R 1k,
T 40 o 20 M e R C (cytochrome C) By Bk, 42 5
Bel2 M6 M ] caspases3 B 35, DT 11 i 4
i Y T toe-o71

3.2.4  SFUHROE o EL TR 42 O B R AN T RS N 4R 2%
ZF i I Bk B i TR E (2 E B R 20 G RS O T Y A 5
FEAE R TIEHE EMT B9 & A4 A BRI obk 5 i 77 14
A4 e b e A A 22 kR X 404 HTBL
i AT RE AL . (D2 I bk B AT LAY 5 G T 4
J&H A (matrix metalloproteinases , MMPs) % /f
JH  MMPs 778 16 2 G0 8% P b 968 240 M i 42 2247 vh
EEEAAN, EEQHE MMP-1 MMP-2 MMP-9
MMP-10 45 2 i 0 vk i R % I il 62 1 11—
8 MY B, 3 i G IL-8 MK ) MMPs 11 & 34
iR ) AR 2R B8 1, (2 R A Ok BRI TR 3 A ) 2F
R 3 H M K (gingipain K, Kgp) Al 5 & H i #0006 =2
& 2 (protease activated receptor 2, PAR-2) Fl PAR-
4 VER e e H R BRI Gk, Hd PAR-2 Al {5
b NF-xB, 4 NF-«B 7E i #% N9 PAR-2 I 1M
TevE IR [l i 5T i, G T RE 25 S o 1Y 5RO A0 Y
IEHAR TH S R A A2 7 NF—kB L n] [

I8 N Bz 2E 4 B (vascular endothelial growth factor,
VEGF) Fll ¥ %8 fk. i -2 (cycloxygenase 2,COX=2) )
PR 5 IR 100 A A B R A2 2 PR B8 (urokinase
UK) B8, 25 I = 1 7, PAR-4 nl DL ik
Ui A5 5 15 B 1/2 (extracellular signal-regulated
kinase 1/2, ERK1/2)#l p38 HY @R AL , 127 BifMMP-9
%2 ik Kap 7 AR Ak FG R A 2 6 0 0 2
Lk T
3.2.5 BRI bk B R AR AR M R R O B
Lt e ieite 18 AR AE S W 3 oy JEk e BURR 45 A
Rl MR kA R B BT A B B 2y ke T
PEHI 2 i n ol BR J BT A0 5 1 B 58 A B 82 L B0
SR DU @A O R o B e e
JE b K AN LIS A3 AT 7 A T A3 R
iR A 5 A0 M Y - S B AT A S| 2 DNA
A5 | R AR DR RS P |5 | ke e WL 38 A% 2 U8 25
O 5 & i BB Ak T A E A0 B e AR S @
R NN O TR U o R A o e A - N W N
(programmed death—ligand 1,PD-L1 )4 ZF % ik i%
BB HETT 51 S 40 A A PR N A G AE 6 (3) ZF R M bk
BT S A0 M R T B7-H1 & B7-DC Z A £
ik PR E R PE T 40 (regulatory T cells, Tregs ) i
/EE}:&,Tregs a0 T IR DI aE B B iR
20 JH 3k 3 A e kR

FI A2 I o o T 5 T A R R T R A
o DAL 27 o B A R B 2 S5 D T Y AIF 5T R I A
JE LA SN I R b BRI TR R 7 B O R A
A AR PRI BOR R, DL KA DG R R o] £ H
%G R B, il ke LA b ) AT S5 0 5 I A R ¢
A b e AF DG B R S e IR R A fiE
FE R A2 AR BB 8 M B R R A VR S T Ak
FGEMNE R A R R AR )RR S Y B T
i g £ 32 W B D O AR A5 T B 48 A IR IR ANt 2
il P Ik B TR A ARG I A B T IR e R
TG AR S A B At 81 Bl 1 A T BE

S AR RGEVEAN R IE T R o TR 5 T
2R GE BN IR i Z TR DG R A SR bk P i T
AREZ 5N E I A A 2 B8 sl Pk b 40 o Y
EMT., e 40 i A 4 S s 5 MR 22 /8 1y, J 48 4
I ATh R EENT AR HEAT B 250, LU SE 2 iR P bk R
JHE0L AT SR e 7 T A T A e R e A K e b I B0 XL
W, A 435 32 JM TR 1140 A () Dt e F8 Ao A a2 J B B
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