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ABSTRACT: Microorganisms are coexisting and mainly distributed in the oral cavity, nasal cavity, vagina, intestine, and skin of hu-
man body. Current researches have shown that the specific distribution and the dynamic changes of microorganisms' populations play a
key role in the development of human malignant tumors. The important discoveries had brought new opportunities and challenges for
clinical diagnosis and treatment research in the field in the future. Therefore, the authors focused on the overview of the clinical research
progress of microorganisms on oral cancer, gastric cancer, gallbladder cancer, pancreatic cancer, colorectal cancer and other common
malignant tumors. We aimed to help clinicians and physicians understand the current status, opportunities and challenges of the develop-
ment of microbial oncology.

Key words: Microorganisms; Malignant neoplasm; Oral cancer; Gastric cancer; Gallbladder cancer; Pancreatic cancer; Colorectal
cancer

Chinese Library Classification(CLC): R730.54; R730.231 Document code: A

Article ID: 1673-6273(2018)21-4191-03

Ja AR 22 (IR 2 IR Tl R (LA IR A B 4) 5
F PSSR RREAE Z 1B AFAEIR 2, R L, IR DR 2 A S R
FEA—AB U, BIGRlAE 45 IRg A A A g il REAT A 19 55
Fo BT S IR R AR G R, BATE e EO R
TEAE N 2 R o B AT RIS T E 7 Rl
Yy, HRBOREVH ez 2, NRBA Yy R AR A7 A 14

TS

ATAFR , RS A A AN BE T, X A2 B Al s i 1™
FAEE . W IR R A TR A DTSR A, R B4 B A A
THAF U JB A% B PRI AR N R IR AN RLAR AT 468 A S AR 1R
BERARL S R ) A A B R, SE T IXAN N, Z R

SXE TR R BB SRR FP e B IR LA ER L, B0 22 T ik
AW R EOR R . LR U ZE R BN B R B
WSS PR 0 e R R R P A A S B . WPk
B, 20% ) iR S U E A S RGAT OGP, 7E 20 fib4d 90 4FAC,
AWFFEN SR BT TBRFT R B EHHUR N R 2 — U,

*

AR SRS, 2007 4, 36 [E E 3z AR BE(NIH) 3
T " A WA (HMP)" 323 R B 0 Ak
FREBAL (T s BATE B TE e k) T 1) i A i
PR PRI 2 25, DT o) B i 2 0 R R 5 A A Al o) A S e 1) 52
MR, 5 A IO R 2 B ST AR B, S AT R AR W A O AL

BB H - [E 5 RS T FIH (81571740) 5 [E 5 [ AABLA 24T AR 3T H (81101086) 5

BIETAE A AR 2R 2 A B R R T H (LC201436); BIBTTA A ARLEREETTAFIN H 442 (QC2015127);

BT AR E DR RA RS H (2014-312) ;W B K "B i L3450 H (KTBS2015-26 ) ; B V148 1414 J5 e 3l 41 H (LBH-Q17104)
VEH RIS A B (1980-) , Bl AR BRI B 20E% , FZERTHTT 1 - H R 2352 W S AR IIA YT, E-mail: 21d2003@163.com

o JETRVER : ERHH(1980-)  B-L A= 0, AR  RIBEZ , LTI MRS T R85

E-mail: wangkezheng9954001@163.com, Hii : 15945180084
(I3 F 11:2018-07-23 #2732 H 11:2018-08-18)



<4192 - MREYESHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol.18 NO.21 NOV.2018

A BITTE T 4 ARIL, DRI AS SCHE A5 B S A 9 55 N
SEMRASCAE AT TS BERE TS DA S R RO AR SCSE 2R, LA
R BB B TUTS 2 R YT TAER T AR LKA .

(WIS 7))

JRR IS AR 2 B TR, DL A BERUEY N
B, R MG AT R LT O A S, SO AR
iz, BRT AN AW D EHEA 700 250, gt L
Al AF KM A 250 ZHh 1, R TR S A
L4x 10° CFU i, P R ZHUE T P id - LAz — ik
Wil 1( Actinobacteria) U5 [ 1( Bacteroides) . JEBE R ] ( Firmi-
cutes) MR HF1# ] ( Fusobacteria) . 25 ¥ & | ] ( Proteobacteria) | 12
e ( Spirochaetes) Fil TM7%, Ghannoum MA %5 A O7E [ Ji5
FHM R P RILT 74 S AEEE A 1L AR EEE 1
ELR & , FEALAE PURN SO 8 20 SRR S R B R
J& AR O3 TR o MR e A LA B4y 20,
Btz A, A — R i A 75, 01 AN 92005 2 2L SR 0d
JRBESEIA, D3 A AR R A E s b ARSI T 2 D A AEAE
18 B RTA 15 2 I 5k 2 ol 20 A B B0 1 B A S R

2 MEMSHREREIR R

WMAED BT — PR BhAS M 2 AL N 45,
YRR A BT A A Z WA EAE R . 15 EMAT R T
A VR B T BB G N O fim 2 R BT ), FE1E 7 1 10
T M N R — A FRE AR R G, MEYREARENL
PR AR , AR B AE U (HR, 2 X A 25 R e 0 T Al
BEATIE RS, B P A IR 25175 R B Al AR JR
R A O e e s, BB S DRI R AER G,
FONE R, RN RN, OEMAEY S 5 R
i B I S AL R I R A R TR K
2.1 MEMSORENXR

H R R A bR R E 2 —, i 90% iy
Jias el 2 11 s IR A0 5% (Oral squamous cell carcinoma, OS-
CC), HAR IR T T AR BRI, OSCC FR 2 MEVR (14 Ak 17 I J6d P
J& B LRIR 1) FRIE KT 4 =1, 1997 4F Nagy KN Jz H [F] =R
HIRM 21 ZEF O3S T OSCC A4S fFEAL I -
HI AR o P9 v 2 s e A0 B 0 5 = 2 B G TR ARAT IR
R IR G R IR PRI PR R R R AR B B I AT B
J& JHAT B AR R AT o FR AT 4510 SR — B r (R
RREFR A LY, N2E OSCC 3 11 A= 4 R e S 1A RN R 4 1A ) 430
BN, 2006 4, Hooper ST & Hi R #E4T TR IAIHTSE,
H RS OSCC AHLN A NS o ARBFFE R B T — L
JRFEA AT , EFEALTUNT I, 7= BR B IR TR, /D EREE T
FIGEER DA , T FLA 2 PSR T 1E AR A

Schmidt BL #2513 4] OSCC & s AR AR &
AR IS AN GRS o T R TR 2 SR B A1k ]
E5 G TR B PIN  REEE R A E RUE Y, TTAS
Ji1: OSCC A i AR 20 41 b LB JEL QB o AR R B BR T AN
TR B TR G R R ] 1 /L LhAsE OSCC sl i
7 A I SRR A 5 R AR BRI E B LR, OSCC

s W R B B R AT IR 8 , iy T8 S IR A
JEFR, 40 v (8] 355 K EC T ( Prevotella intermedia) #1177 B2 46,3
1K (Prevotella melaninogenica) , LA M A4 2E00HFD .

Katz J 5 AP0k 2 oble B TR7 1 A 745 S 1k S 2 AL, 1
TZE] OSCC 2H 2 rh - i bk B A7 5 ot LU T 85 20 2 0 3
ZI AT RIS SR PO AT E % B BRI A T T e, 45
i OSCC AU R FHERR B & 1 5 IE W A SUEH B 25 s A
FEARRRUN , X —Z I E R BoR T A HRAN R R 5 OS-
CC 1 1l 4 OCHK

It4h, Mager DL (BF5E KB . UAE M2 WibRic e,
R R A0 s £ AR Y 9 S R SR 1, 7 PR A0 R TR
B FNBEER B X 3 A R ] LTSN 80 % Wi hE i 4] (BsdE),
[ BEHERR 83 %6 MARRERE W 1) (FR 5% ) o Z T ikiZ W iU
RS0 80% A 82% , fbA5H T DL L =Fh R rl 68
&= OSCC Wiz Wi r i 25809,

1 RS ECRA P A7 FE W] Bt 5 11 s 988 19 & A= A K« Sitheeque
MA 5§ A\ RIS [FIRE SR I T 5 fil e Rz A0 Lk, OSCC /3
A PR AR RS S T ) 1 0 R B P s o IR SRR e 2
SHREHRE DI ABRIF S D E LR EARA L, XAfEs
5 11505 0 2 R AFAE IR,

4, E AR W T2 A R bR L P2 S O SR
P B A5 22 B 2F JR1 0% 55 ) e B AT £ Fye
TEAEIR R,

22 MEVEEMENXR

1994 47, WHO [E bR R B 5 WA 1 UK A T IR 1R 51
PRS0 AR 22 TR TR A T TR TR 0 1 R 5N
IS0 ity T 9 R B R AR LI 1) e SR B WA G o 1 1 MBE A B 2
TR RS AR BRI B RAE BN SR AR 2 E M T
Mo BXCFPHRFEE I AR AR S BRI = A 48 M AU AL IR
I8 -z 290 BRI G 200 L A o R 3 PR AR AL A
FEA N bR AR ORI A DT AR D BURRG 1 521 T B
TE WL IIR AL, R 22800 bk L 9 3 5 e L0 20 AR5 4 i
TR RO, BB S LA RS A DG Ik [ 4 21 (MALLT ) 3k EL 98 g 1
WL 9096 LA b IR EE Tt MALT bk LU v A 2E A T T IR 1 3K
Bl BT AE IR T AR A T TR BEFT TR AT IR R 43 M R
Joa 811108 5% B Midi ke,

23 MEMSEERENXR

Shukla VK (/R T HEIE G 8 R AR (14 175 9€
YOITIRPE Vi 20 BT, SR A4 i S5 a0 A v 132 ik
ML FEVRTTINE Vi ZHUR AR, SR AR (5% ) MG AE
B (10.7% ) FH L, IR B3 1 Vi PHME2R(29.4% ) I 35 1
151 o VBFERT A 2 (0 I s IRURS: LU 5 2 8.47 £527,
24 MEMEFEEHENXR

TR s 00 TR A A5 i 25 DR 2 o372 ) A 200 L =1 e 4
ORI At A ) ) DR AR o PPN 53 3 i o3 1 I e AR A
Y /N B A P, TESEARAT TR T T T A ARAT 1 8 T 914
TR AU R AR AOURT DA TR RE TR 126 I i 2k . R o
eI A2 Fi A (FISH )t E45 B M N B IR . 1X
SR IR T 45 BRI A YRR O R R B P Re S
S Mdm i R A DR,



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol18 NO.21 NOV.2018

- 4193 -

Rubinstein MR #% [#1 BAIE W 504 54 i 38 1 Ho Al 4% ) FadA
R R RGIE, A2 AT FJ0E RO LA A B 98 A A i A=
K. FadA 454 B- S5REEE (, 806 B- X E AR S 15T, JF4
SR SE B0 SV . R AR R A4S I 80 1) FadA
FEPFKF HEAEH A8 10-100 550,
25 WMEMSERENXER

Trikudanathan G 45 A P2/5 5= fff FH 0 i e 5 44 it DK 92 T
R 22 B4 L3552 I3 TR S T A T AT T JE e 5 B i i ) %
FEAERG R o 3 3 ffi ] DerSimonian F1 Laird Fifi #1135 i 5 784 Xt
2,335 #BE TS, PAFIEAIE AL (AOR) FIHEX
95% B XA (CL) o #5325 TS WA T SEAT B MLV 2% FE P 5 A ig
% JE > A4 7E 5 MG HE (AOR 138, 95% CI. 1.08-1.75; P=
0.009), Risch HA 45 AR S5 6t SR m I I EAT 13 ke
55 R =22 (A7 A K

ER e

AR E0 AR AT REAEAE B LRI - (45 1k s i 2R
GEA G B eI, B AR SRR, e k] 2
TR ECRZ A M R 04553 ), s s A v A A B W)
0 i EAMIS RAE N EE R (IR 20 , i (R P B D 27
2T PV R AN R i I ) B AR 4 (Rt Al S AR 7
P2 ) BB, I AT L% M3 41 4 DR R i i DR i A A R )
NGB / B R A AT TG 1R S B, SR KO
W s PR DR AR D I SRR A A | T
2RO K2 R, 5 AR S R o SR SRR ) T
PER(NO) SN PR B B AN A ) (T8 —EAD 4- 20 -2- T4
T ) RIS [t < o 2 P Al o X e A S T LA 3 1 K2 240 i DNA $ii
30, 38 1o P AR 2L toll A 32 1A (TLR) ELH o i A 1<
IR PR KT NF-KB BRSO AN A 7 A 7= A, kst
AR IR T LRI R 05 20" AR O F BRI AR I R AR R 41
il T, SR A L A A A T

4 NEERE

M2, NRBEYRER S O B4 B PE R i & AR R
JEEETIARSS o S P50 N AR AL AL BEAE X e 1A - S0 s )
I ELATRE N A B 25 R I B AR AURHIE A . S b EUE R
AL, XA P BRI BB M oA T, SR
TR SRR R A BUR AR R 1 T BT A28 IR
7 8 M A SEETT RS E R 45 BB s e
AT Y e e e MRS R e T T e 2
SARFEAE, R NPRIATE S5 AR XU Z 18]G R A AR . DS
A S TR 1A 5 2 T RE 2 (8 BREATE o PR~ ) BRI, A
T AT BE A X S TPRERT IR FE I . AR S R BIGIE S
PURICHR A 2R BT Ky 7 fe B—Fh 2o 0 8

% # 37 #f(References)
[1] Whitmore S E, Lamont R J. Oral bacteria and cancer[J]. PLoS Pathog,

2014, 10(3): €1003933
[2] Allavena P, Garlanda C, Borrello M G, et al. Pathways connecting in-

flammation and cancer[J]. Curr Opin Genet Dev, 2008, 18(1): 3-10
[3] Kim S S, Ruiz V E, Carroll J D, et al. Helicobacter pylori in the patho-

genesis of gastric cancer and gastric lymphoma[J]. Cancer Lett, 2011,
305(2): 228-238

[4] Group N H W, Peteson J, Garge S, et al. The NIH Human Microbiome
Project[J]. Genome Res, 2009, 19(12): 2317-2323

[5] Xing qun C, Xin X, Xuedong Z. Relationship between oral and gut mi-
crobes[J]. Hua Xi Kou Qiang Yi Xue Za Zhi, 2017, 35(3): 322-327

[6] Dewhirst F E, Chen T, Izard J, et al. The human oral microbiome [J]. J
Bacteriol, 2010, 192(19): 5002-5017

[7] Paster B J, Olsen I, Aas J A, et al. The breadth of bacterial diversity in
the human periodontal pocket and other oral sites [J]. Periodontol
2000, 2006, 42: 80-87

[8] Human Microbiome Project C. Structure, function and diversity of the
healthy human microbiome[J]. Nature, 2012, 486(7402): 207-214

[9] Zaura E, Keijser B J, Huse S M, et al. Defining the healthy "core mi-
crobiome" of oral microbial communities [J]. BMC Microbiol, 2009,
9:259

[10] Ghannoum M A, Jurevic R J, Mukherjee P K, et al. Characterization
of the oral fungal microbiome (mycobiome) in healthy individuals[J].
PLoS Pathog, 2010, 6(1): €1000713

[11] Pride D T, Salzman J, Haynes M, et al. Evidence of a robust resident
bacteriophage population revealed through analysis of the human sali-
vary virome[J]. ISME J, 2012, 6(5): 915-926

[12] Slots J. Human viruses in periodontitis [J]. Periodontol 2000, 2010,
53:89-110

[13] Khalili J. Oral cancer: risk factors, prevention and diagnostic[J].Exp
Oncol, 2008, 30(4): 259-264

[14] Jenkinson H F. Beyond the oral microbiome [J].Environ Microbiol,
2011, 13(12): 3077-3087

[15] Wright C J, Burns L H, Jack A A, et al. Microbial interactions in
building of communities[J]. Mol Oral Microbiol, 2013, 28(2): 83-101

[16] Hajishengallis G, Lamont R J. Beyond the red complex and into more
complexity: the polymicrobial synergy and dysbiosis (PSD) model of
periodontal disease etiology [J]. Mol Oral Microbiol, 2012, 27 (6):
409-419

[17] Bagan J, Sarrion G, Jimenez Y. Oral cancer: clinical features[J]. Oral
Oncol, 2010, 46(6): 414-417

[18] Mager D L, Haffajee A D, Declin P M, et al. The salivary microbiota
as a diagnostic indicator of oral cancer: a descriptive, non-randomized
study of cancer-free and oral squamous cell carcinoma subjects [J]. J
Transl Med, 2005, 3: 27

[19] Nagy K N, Sonkodi I, Szoke I, et al. The microflora associated with
human oral carcinomas[J]. Oral Oncol, 1998, 34(4): 304-308

[20] Hooper S J, Crean S J, Lewis M A, et al. Viable bacteria present with-
in oral squamous cell carcinoma tissue[J]. J Clin Microbiol, 2006, 44
(5): 1719-1725

[21] Schmidt B L, Kuczynski J, Bhattachary A, et al. Changes in abun-
dance of oral microbiota associated with oral cancer [J]. PLoS One,
2014, 9(6): €98741

[22] Katz J, Onate M D, Pauley K M, et al. Presence of Porphyromonas
gingivalis in gingival squamous cell carcinoma [J]. Int J Oral Sci,
2011, 3(4): 209-215

[23] Sitheeque M A, Samaranayake L P. Chronic hyperplastic candido-
sis/candidiasis (candidal leukoplakia)[J]. Crit Rev Oral Biol Med,
2003, 14(4): 253-267 (T#E 4197 1)



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol18 NO.21 NOV.2018

- 4197 -

Lactobacillus species in infants receiving a prebiotic infant formula
[J]. Appl Environ Microbiol, 2006, 72(4): 2359-2365

[13] Boehm G, Lidestri M, Casetta P, et al. Supplementation of a bovine
milk formula with an oligosaccharide mixture increases counts of fae-
cal bifidobacteria in preterm infants[J]. Arch Dis Child Fetal Neonatal
Ed, 2002, 86(3): F178-81

[14] Nyangale EP, Farmer S, Keller D, et al. Effect of prebiotics on the fe-
cal microbiota of elderly volunteers after dietary supplementation of
Bacillus coagulans GBI-30, 6086[J]. Anaerobe, 2014, 30: 75-81

[15] Ramirez-Farias C, Slezak K, Fuller Z, et al. Effect of inulin on the hu-
man gut microbiota: stimulation of Bifidobacterium adolescentis and
Faecalibacterium prausnitzii[J]. Br J Nutr, 2009, 101(4): 541-550

[16] Yao B, Fang H, Xu W, et al. Dietary fiber intake and risk of type 2 di-
abetes: a dose-response analysis of prospective studies [J]. Eur J Epi-
demiol, 2014, 29(2): 79-88

[17] Weng LC, Lee NJ, Yeh WT, et al. Lower intake of magnesium and
dietary fiber increases the incidence of type 2 diabetes in Taiwanese
[J]. J Formos Med Assoc, 2012, 111(11): 651-659

[18] Choi JS, Kim H, Jung MH, et al. Consumption of barley beta-glucan
ameliorates fatty liver and insulin resistance in mice fed a high-fat diet
[J]. Mol Nutr Food Res, 2010, 54(7): 1004-1013

[19] Meyer KA, Kushi LH, Jacobs DR, et al. Carbohydrates, dietary fiber,
and incident type 2 diabetes in older women [J]. Am J Clin Nutr,
2000, 71(4): 921-930

[20] Albertson AM, Reicks M, Joshi N, et al. Whole grain consumption
trends and associations with body weight measures in the United
States: results from the cross sectional National Health and Nutrition
Examination Survey 2001-2012[J]. Nutr J, 2016, 15: 8

[21] Solah VA, Kerr DA, Hunt WJ, et al. Effect of Fibre Supplementation
on Body Weight and Composition, Frequency of Eating and Dietary

Choice in Overweight Individuals[J]. Nutrients, 2017, 9(2)

[22] Du H, van der AD, Boshuizen HC, et al. Dietary fiber and subsequent
changes in body weight and waist circumference in European men
and women([J]. Am J Clin Nutr, 2010, 91(2): 329-336

[23] Raninen K, Lappi J, Mykkanen H, et al. Dietary fiber type reflects
physiological functionality: comparison of grain fiber, inulin, and
polydextrose[J]. Nutr Rev, 2011, 69(1): 9-21

[24] Weickert MO, Mohlig M, Koebnick C, et al. Impact of cereal fibre on
glucose-regulating factors[J]. Diabetologia, 2005, 48(11): 2343-2353

[25] Lattimer JM, Haub MD. Effects of dietary fiber and its components
on metabolic health[J]. Nutrients, 2010, 2(12): 1266-1289

[26] Naslund E, Bogefors J, Skogar S, et al. GLP-1 slows solid gastric
emptying and inhibits insulin, glucagon, and PYY release in humans
[J]. Am J Physiol, 1999, 277(3 Pt 2): R910-916

[27] Besten G, Bleeker A, Gerding A, et al. Short-Chain Fatty Acids Pro-
tect Against High-Fat Diet-Induced Obesity via a PPARgamma-De-
pendent Switch From Lipogenesis to Fat Oxidation [J]. Diabetes,
2015, 64(7): 2398-2408

[28] Fujii H, Iwase M, Ohkuma T, et al. Impact of dietary fiber intake on
glycemic control, cardiovascular risk factors and chronic kidney dis-
ease in Japanese patients with type 2 diabetes mellitus: the Fukuoka
Diabetes Registry[J]. Nutr J, 2013, 12: 159

[29] Tanaka S, Yoshimura Y, Kamada C, et al. Intakes of dietary fiber,
vegetables, and fruits and incidence of cardiovascular disease in
Japanese patients with type 2 diabetes [J]. Diabetes Care, 2013, 36
(12):3916-3922

[30] YuK, Ke MY, Li WH, et al. The impact of soluble dietary fibre on
gastric emptying, postprandial blood glucose and insulin in patients

with type 2 diabetes[J]. Asia Pac J Clin Nutr, 2014, 23(2): 210-218

(B85 4193 T7)

[24] Ahn J, Segers S, Hayes R B. Periodontal disease, Porphyromonas gin-
givalis serum antibody levels and orodigestive cancer mortality [J].
Carcinogenesis, 2012, 33(5): 1055-1058

[25] Atansova K R, Yilmaz O. Looking in the Porphyromonas gingivalis
cabinet of curiosities: the microbium, the host and cancer association
[J]. Mol Oral Microbiol, 2014, 29(2): 55-66

[26] Schistosomes, liver flukes and Helicobacter pylori. IARC Working
Group on the Evaluation of Carcinogenic Risks to Humans. Lyon,
7-14 June 1994 [J]. IARC Monogr Eval Carcinog Risks Hum, 1994,
61: 1-241

[27] Marshall B J, Windsor H M. The relation of Helicobacter pylori to
gastric adenocarcinoma and lymphoma: pathophysiology, epidemiol-
ogy, screening, clinical presentation, treatment, and prevention [J].
Med Clin North Am, 2005, 89(2): 313-344

[28] Morgner A, Miehlke S, Fischbach W, et al. Complete remission of
primary high-grade B-cell gastric lymphoma after cure of Helicobac-
ter pylori infection[J]. J Clin Oncol, 2001, 19(7): 2041-2048

[29] Shukla V K, Singh H, Pandey M, et al. Carcinoma of the gallblad-
der--is it a sequel of typhoid? [J]. Dig Dis Sci, 2000, 45(5): 900-903

[30] Arthur J C, Perez-chanona E, Muhlbauer M, et al. Intestinal inflam-
mation targets cancer-inducing activity of the microbiota[J]. Science,
2012, 338(6103): 120-123

[31] Rubinstein M R,Wang X,Liu W,et al.Fusobacterium nucleatum pro-

motes colorectal carcinogenesis by modulating E-cadherin/beta-

catenin signaling via its FadA adhesin [J]. Cell Host Microbe, 2013,
14(2): 195-206

[32] Trikudanathan G, Phllip A, Dasanu C A, et al. Association between
Helicobacter pylori infection and pancreatic cancer. A cumulative
meta-analysis[J]. JOP, 2011, 12(1): 26-31

[33] Risch HA, Yu H, Lu L, et al. ABO blood group, Helicobacter pylori
seropositivity, and risk of pancreatic cancer: a case-control study [J]. J
Natl Cancer Inst, 2010, 102(7): 502-505

[34] Kuper H, Adami H O, Trichopoulos D. Infections as a major pre-
ventable cause of human cancer [J]. J Intern Med, 2000, 248 (3):
171-183

[35] Coussens L M, Werb Z. Inflammation and cancer [J]. Nature, 2002,
420(6917): 860-867

[36] Lax A J. Opinion: Bacterial toxins and cancer--a case to answer?[J].
Nat Rev Microbiol, 2005, 3(4): 343-349

[37] Tsantoulis P K, Kastrinkis N G, Tourvas A D, et al. Advances in the
biology of oral cancer[J]. Oral Oncol, 2007, 43(6): 523-534

[38] Lax A J, Thomas W. How bacteria could cause cancer: one step at a
time[J]. Trends Microbiol, 2002, 10(6): 293-299

[39] Voglmann R, Amieva M R. The role of bacterial pathogens in cancer
[J]. Curr Opin Microbiol, 2007, 10(1): 76-81

[40] Eskan M A, Hajishengallis G, Kinane D F. Differential activation of
human gingival epithelial cells and monocytes by Porphyromonas
gingivalis fimbriae[J]. Infect Immun, 2007, 75(2): 892-898



