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Progress in mechanism of Lactobacillus against cervical lesions
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[Abstract] Under normal circumstances , Lactobacillus are the dominant bacterial flora in human vagina. Lactobacillus adhere to the
vaginal mucosa and produce a series of metabolites, they can protect us from HPV infection and cervical lesions. The mechanism is
various, including inhibiting the colonization of pathogen , inducing body immunity, playing cytotoxic effects on cancer cells, performing

antimutagenic effect, regulating carcinogen metabolism and protecting DNA from oxidative damage. In his review, we discussed the

progression in the protective mechanism of Lactobacillus on cervical lesions.

[Key words |  Lactobacillus ;cervical lesions ; cervical cancer; vaginal microenvironment

FUAT TR AR L P B rh A A0 , FLAE R R
HE BRI sz B 2R R By sgmm Y, FRAE 18924F,
5[] Albert Doderlein B U TE L& Wk iH 4 9 FHE N
KLY ZUAT TR, TN AT BRIE A 7 R Xof BH 18 Y 3
AT o A PR 1 & e, ok ik 2
FhFUAF 8 A, A5 4 MU s LA
[CELAF I A IRFAT A . B BV 2R W ny i
BHIE , H Ak 3 2280w 2 m e R SR
W T (high risk human papillomavirus, hr-HPV) Y ¥
S (2 4 INRREL L [A]— BB HPV) o 80% 1
[E€mB] THHESRBERERECEIA
(N20192004) ; VT. 9545 5 5 BF & 3 R4t 2 & B 39 H (BE2015
617) s VLA W AERHIE S I THH T H (KYCX19_1182)
#1511 (Corresponding author) , E-mail : chendaozhen@163.com

[J Nanjing Med Univ,2020,40(06) :927-932,936 ]

A A i HPV B (HH A HUA 10% 1 2ot
A HPV RREz/skye ! Ry S0 ol AT A2 1Y L 5]
WD iF5E R A B UE S S 58 8w & E
R o LA IR A DL 3B R T R X B S0
HA AR B FIa T ER . AR SCHFLFT it
B R A VR I T B 5 R

1 EAAFERESHEENTRR

1.1 FUAFHR SR HPV &

P8 A 25 T B SO S E B S B A
FEE 2 B S T R HEAE SO TR P 1 R
T B RITF HPV B R, AT R BIFLAF 3 =
/DRTREREINHPV A S0 B HEZE HPV i FR . (H
S AR FLFF R HPV RGP RE S A A] . HPV i



© 928 - [ S N

s LT TR PR R AR, H S HPY
Ao RO, HR A M FLAF R 0T AR O
PRE . Gao %EWFFE & B, 76 HPV FHM: 2 i
G FLAT A6 H R B 8, {2 Reimers 25 F 55 U]
MK ERFLAT 3 5 HPV AU R 2 ] 3 B
BEZ ., Brotman 55 "WFFE &30, LU ECFLAT B WAL H
HER 2 M HPV 22 % % i % (aTRR: 4.43, 95%Cl.:
1.11~17.7) . H5&RILFHEEA R KN ™ H0,HE
AN, A 29 9% 11 1 P ZLAF BB = 4E Ha0.. A T
FEFRAE T FLAT B 2 BF I B R DA T 3] 2% A 5 AR 1
—AEEEE",H HFTIFIC TS e S L
FFA S HPV G AISEHED . 28 b, BARESFIFLIT I 5
HPV 2 [B] ) 5 S AN, (E Y B8 S b 2 2L
A2 AR e EE 3] 2 RIS BH G Bl ek 25 e Ay, JRhas
GaE IS , PTRESZ I HPV IR YL AT 5
1.2 SAHFRRBEITRL

B SR R AR L A AR E . 5 Rk
SR, HRTIA A BE AR 25 A 5 AT B R )
JETE L0, I FLFF B A 5%, 7= HL0, 58 F1 3% [ FLFT B T
AR 11 "By 20075 A5 [ B Ry 3 R L R R
AH B 3005 A8 £ 3 LT DA 3 B R AR L AR 2 A k4
Tt Mitea 55 BIFSY K IR FLAT B =F B RE AR AT BE
5B S AR 7 SRR S IR A OGO Bk T
P9 AR BB S ARG bR - R P AR AR A L, L
AEALWE RN EFEE, R, 5SERAFEAR
[ , Piyathilake 55" A 4 1 PEFLAT B A1 — 2L R 7328
LT TR 5 B 300 1 e PR AR 2 G S DA I i A
FHOG . X 0] e S LUIE M ZLAT I & S R AR A
B AT AR BE 19 D-ZLIRR L 17 D-FLIR A A A
FRAEBPEFI™ . B Benl UL, 7= H.0, B FLFT B8 78 T B
B SR A 11 0 R A U AR AR A
—E IR
1.3 SUHRA#RE AR

M hr-HPV JR e i oAy 8 S0 5 22 5~ 10 4F- 1 B
[ia) |, JH ) 500 A= 4 PT A3 0 B 2 B A A T
DNA 5338 Ao 376 P S ) 0 1 i S 2 e, (8 At A
AN 7 . AT SR R B A Y B T
SERIZETEL 2 REER I A FE A P HE R LT R
B AR T = B i 3 R AIE ™ . Motevaseli 55> B FLAT
55 2000 A0 A AR AL 8% 5 i & B0 AT B e g
21 LA 40 e 5 R i 6o T 4 TG R e, L X R
BEMEVER SRR ETC . HATHESEIA b 3
YA BRIE T A SR s S T A = AT
AHEAER e ZUAT 7 A B A P34t 7 14 T

T AR T REREAR S SR Y A LR R
2 AMEREIRERNVHIFR

HPV B2 B S A A b AT 00 25, -
552 R EUR R R A R 5 3 W] e E 1 2 AE A
TERE M AR R o FUAT TR B0 A2 19V AL
2ok,

2.1 FUAF & Hp ) 9% R AR AL

FUFF AN 2o BT v A Pe A i Jl o 5
A A7 23 [A) FIE FR A BT — R i A 2 B A
R A= BLGR P, FLAT B AT LU S 2GR R S5 B IE
P G R Z R eSS & A A R AR K
M WEEERR (lipoteichoic acid, LTA) %, I/ 1541 ity
AhZ ¥ (exopolysaccharides , EPS) , DT FE I 52 41 iy
T E FE TP R AR LSO P O D B
Poiy 2B IR . — 7 T, FUAT TR AR S
S AP D A o) HC A R AR T e A s g — T L L
FET AT RLd i 20 b S5 R L7 A2 Ho0, — S8R
(nitric oxide, NO) \ZR IS PR 51 1 0 WA 20 0 25 56
T — A H T A A A BR BT . BB SR 25
SRR I8 H A LT TR BE R BRAIG , AT B 1 25 1
W52 IR , B T 66 RS D A 1) T R DB 553 , s
JEAR A B2
2.2 FUAF R AR A T AR
22.1 H,0,

B 38 o5 O 3 1 S AT T B O3 i LR AR
H.0 [ RE ST, H0.J& T P 5% (reactive oxygen spe-
cies,ROS) . ROSJ&— Ml a5 , 45 i 2] 25
T(0,) H0, K2 F AL (- OH) A . ROS ARGV HEE
R AN [ 0F Jiefe 38 4 e A7 050w/, — O i A
W TE M BUR Y B, 55— J7 T H AT DLE i )
20 LG 5 IR DNA AN S An i g8 - % 2o bt
TR ME Y R T 0 HL0, T DAL A0 i P A N
AL P AR S R AR AR T SR MR 2
JiL Hy TR S T B T R A ROS % 2, AR LU IE
A0 R HL0, BN RUR, B 25 55 th T HLO. ¥ B2 R 8 5
MAET-™ . ROSTE AL T-MPLHI A M T . A
W ERAETRIIRAEAE, HETm AR E A i — 2o
251, N1 RE I 25 W AIART T 25 LU RO B 9T
8 ORI T ROS I AR T A P g 4.

222 S5 HE

FUFF TR 1Y i 25 T8 16 74 5 HL 20 0 1) EPS 25 VDA
Ko SEHTHFTE R EPS X A2 I 40 i HT-29
A T BTG FE G Pk, TN TE R 0 18 407 A TG



F40EF o
202046 A

VTS, B R, R ML FUFT R e S0 A B AL R .
B ERR AR (HARBRERR ), 2020,40(6) :927-932,936 + 929 -

Mg 2132 Sungur 55 PF 58 2 B N EQ LT B 43 10 1Y
EPS A] LA B 2006 Hela 40058 LA K375 S008I
N, EPS ] L) 318 17 2% K] Bax il Caspase fi 1 friJed
M T, R RT R g s B g R AE PR (tumor
necrosis factor, TNF) -a34 /1l [/~ % (interleukin, I1.) -
107 A BB RAVE T o I IRFLAF IR A R AR
FEFNAERF Lo P AR B R X — VA et — 2P oY
WS
223 NO

RAEAFFEIESE NO 5 g 1) e A & AR O . IR
W EE NO RIS T 48 i 9 T D - 1T A R T g 1) 7%
ORI R SR R v B NO AT LS i 40 4 A
R BB P O 1) FeS 325 4, 5L AR IS 1
TR A0 e ) BE R A s T LA A0 P A S B
TH B A B BRI 40 DNA; o] LIS 3
5% 200 F) 4900 98 ' P R P e 200 B g iR R 5 T A
PO pS3 VA AL T AE T MR R
)Ry HR RS T NO W BE A3 0 5 he-HPV 8% G4 AH
Ko BT B E 098 £8 5 INLTRT H %) NO W BE ey T{ik
XS RREH . [RIAE I, B SR T 28 S5 1Y) 93 43
Py b A 2 1 LA NS R K NO Y 25
b, HRTHEFEIA N NO Bl AT B8 A& 5 85 m) BRI A B
HLAH HPV 8 T 2 S A8 L =2 —
23 SUAFHRAFFAAR LR
23.1 BEARZE

[ Ho 2 A2 MUATE H A B gl 248 1) AR 5 S
BV TRE , 25 1A S 1) B e 4 i 3 25 E 2
JRLFIAR SOIR A0 55 o LA T P DL Ia i 1 5 9] 18 2
% J57 B D) BE L W 200 A ) A M DI RE W NI 4 1% 2%
PV FHRR Sl 20 B R - 1 o0 4 5 LA™
A S . FURT R A M BE AR B (LTA (EPS 25
DL K FE PR A A 1 CpG 5 AT 8 Toll £ 57 4 (Toll-like
receptors , TLR) 8 NOD £E 52 K (NOD-like receptors ,
NLR) WUl J5 5 DR B A% 3 20 S e 200, BT e
SR F A% -« B 22 2455 AR B, R — &R
VML 2 I3 — 5 T BFE R YA E R AR 20
(lipoploysaccharide , LPS) B, 3 43 ZL T 1 7] LA 3 1:f
P T - A20,.SOCS1.SOCS3  IRAK3 A5 ) =
IR B W A R A AR B R LA I
Xof 240 i PR 1) T B8 A 4 ) RE B iR R Y A
FH A Z: 5 A2 S8 S ok 72, B Pl %
PEPIE A VR, T ELARAG B A0 A 98 5 S50 1Y) B
I3, Sl FE A W) R GE BRNE , B LB S 5 1Y) 98 i B g 45
Dbl

232 FIFHEIEEA A0

T R 20 A5 SR 2 4 R B R R s 45 T/B
PR CL 20, T/B I L A LT £ 3 53 A A 2550y 4 L
FUFF B AT LA = T 40 M (R 3 58 AN oAk RE ) 1A R
A 3 AR A B AR R L TN LA KA AR5 1 20
A5 B9 41 9 2EEAE H (antibody-dependent cell-medi-
ated cytotoxicity, ADCC) 5 1 I Jgd 40 il ', ffF 98 3k
HH B 25 20005 AR F2 B 1 0 6, BRI P9 P 4L 7
TP, 7 H O, DI RESZ 0, TR LU R Al , TL-2 BAIK
IL-10 . IL-36y T} , SIgA 1gG TFim 0, FLAT i L
JeFUFF A = A2 1Y EPS A Sk 4 92 3% SR B 2 2F B Ik
EE% 200 7% 15 5 R S RO RE D7 7, AT e iA
1953 W
24 SUATHE TR a6 3G At
2.4.1  FUAFH ) I 9% om0, 3G 70

HPV JE R4 i B0 2L N E6 K7 b 20 &
M1, 250 8 1 5098 8 1 pS3 . pRb 454, ARG 5 2%
o WFoE R MIFUAF R AT LR I 80 2 1 2k T
PIE 200 B S 0, 00 ) P 0 L ) 345 . Wang S5 A
FEFAFLIT T LA pH 977 351/ Caski 20 &
AR 2E A I 3G 8 o I N Ar AR 2 B
AN FHFURT B VR A BT A 4, S S0 400 it 45
S E AN, 1 G2/M B 4 MR b [RIE
FHFUAT B _L VAL RIS /) HPV E6 FlE7 J 3 R L K
CDK2 FIZH e JE A S (1 A B3R FEAG, 1M p21 1 3R35
K. CCND1 it 4 A ) A 25 7 D1, 2 40 A3 48
A7 FULAE A bR 5 9, W9 3R B4 R FLAT
TR A0 T 174 B9 20 it (HeLa . MDA-MB-231 1 HT29)
H CCNDI1 [ ERIBREIR
242  SUAF AR BENY S tn s T

FLAT B (9 4T e 5 FH T g 5175 5 i g 4 Ak
T K, R EHLH Z — A e S A e v F
ST AN ECFUAT T /I i EPS LA RRAR RS M 1 7 =X
53 HeLa Z0M 08 T, HaF U T B S 02 M T8
Bax Fll Caspase-3 [Y) L JHA &, Wnt/B-catenin
B TR R T RIS T R A SR T
FRLZUFF BRI 5 s 308 53 T AEE Wny/B
~catenin {5 Z il I NSRS I ZaGlad AR I
T2 8 BIM F BAX DA K N BT T8 Mcl-1
Bel-x| 2R3k L AEHURER
243 SUATHATEER G 40 0 B v

BT AR T RIS [ R D A A s 1 D
— AR, FUAT B S A0 A A0 i
Y FEOG IE 5 4 M AR AE AR 7 X5 pH Al



+ 930 - [ S N

FLIR MR BTG, T AR 5 FLAT WA HE 1 90 20 i Y
FIWEAE A OC o IS 2 W1 46 it LA o A B 2 L
FERE 0 EIE AT DL I8 WA G BRI 14 FA F Wi
FEA Beclin 1 193835 , TP 5 25194 HelLa 41 il
IIGHE

I I 25 B 5 PISK-AKT-mTOR J2 4l i 2E K Al
I8 14 5 Y O T IR AR, AT WIFSE 7 3 P A
FErh 2 R, mTOR 0 IRA Bogg TG v . wF
SR, 24 ih ZUAF v 3 v A 33 7 e A
HeLa ££-7E mTOR AHOCEE R A T i
2.5 FUATH ¥ h) I 2 B el T A%

PLFE B 5% K B, I J2/08) 5 %% 1k (epithelial -
mesenchymal transition, EMT) AN Y& 22 4l ffd 4= 9 1
ar BRI & & B R TER IR i 2 A AR ELTS
A B 45 B A8 PR 1 A v i 45 AR T
E-F5 55 2 EMT Hh iy F 22 12—, Al id il fe i
20 e 5 A P TR R AT e A AR . PSR B L TR A L
FF A e 5 25 300 T A0 B i e R 8 ), HEPILRI AT fig &
HAEV5 T HeLa F1 U4 4H 1P () E-45 26 R F1 0K |
PG G s AR, 3% WY FLAT IR TS BB 52 i HeLa 1
Ul4 41 rh B3 8 Y RIAKF s

3 FAFEEEIREIRT PRI

3.1 FUAFH A2 AT P 44 R A

TRITIE HPV 2 1 ] LU FIRYT CIN 2~3 1 iR
H R HURE SR A B7 55 5P Thi B G g fy
%o MR, DR S HPV16 E7 1T % FLAF i
GLBL101c A B T HPV16 A6 CIN 3 [R5,
3.2 UM EE T 64 A

B A SUTNE Sy i, BV IR FE L S I
BRI I R SO TR AR R B R T R AT
FIFRET , DRL Ik s S0 3 P B T AR 2 ™
ZAL——FLAT B B W TR At 2% B
. R 2 TR W LT B A T R L A i
FEIN R FURT T AT DAAE A0 35 16 5 40 B A0 17 0 T %
Jiyea B 2 AV E R o A ARG 3R B s LA R %
"B/ 55 HeLa 40 M0A F0HIVE T, FCHLHI T HE S FiH
T-3E K BAX BAD  caspase-3 . caspase-8 fll caspase-9
IR AR R H BCL-2 JE R R84 56, Paatn]
VLA BT LA B8 A V8 0 Bk — b T8 10 A 1 35 1 11
I, SR FLFT B R A S BUEIRIT B2
X B £ KR B TS A TS SR R S A TR
7R 55 T A 75 B2 T 2 R0, BRI AR I ARG
SR T AT A TR B 2T

3.3 SULAFHZEHPV B ¥ 64 5 )

hr-HPV 5y J8: T 5 ] 58 5 B 38 2L 5 i o 20
FNGE ARSI G, PRIl FH LA B o 590 907 BR T
FE AT BEAT BT 5 A PR T T A A, B R B KT
J1, X HPV YL FIE A HPV B A — E 1
Mo EWNA BRI TP RBCE B E AL =G
J7 AT LA R HPV AR R RN Rl B, SR i1 H i
] PN A1 G T ZLAFF R AE I PR L 8 1 R 808 o AR AT I
2 18, 0 T ZLAT B2 75 e 00 38 TR 35 K
HPV JRYL AT BRI 5T

4 B E

FLAT T AEBRIE 5 LA, AT DAAE e BB T
AR . SR MR HPV HUJ&—id 1%, 90%
() HPV L 2378 1 AR N A SREEBT , A D ER e 2otk
24EJE HPV ARG B, 2=t e o s i . H ATk
R FAT R TE B IE A B i 2 T AR B
TR AR 2 R 2 AT LA 1, S 30 N R 2 A7
TE BB RE SRR W S M EUERN RS
Jry P RO B 3 R 3 T 9 E RV I 1) & A R e
H AT & LT B A BT HL A - 30008 S A
F, 5 SR G, X i 240 i & 3 A M =R AR P05
AR R AT SO A DL AR DNA 452 %1
UL

H 20 tH22 70 4FA0 1% [ Volker Rush 18-+ 1 v 42
U E R X S DR, AR A R g
ST o B 22 U I8 T A A i )
PR R R E A SR R 2 — 2R
e A TR A A S S TR ERUES
R AR IR SRR HOR PR ARSI
REARWZFEFT S FERRE, 04, A
A A R, CCA BT R, (L FRAT]
54T 5E 0 R BB B, FUAT AR S BB R 2
A 2 R, LT e SR AL, o A AR 22 [R) R RN Pk
R A R, L AL TR A Q™ 4 T e g £
T AT ok S [n R AT A B T IRATERA T 3L
FFOR A FE B PP AL . FLAT A S Lot A FE A
PEIR A BYICR IR LB 4 F ag AL, wT
PRAEH R T
(&% 30k ]

(1] Ehgmy, 2P, ¥ 368, 45, o PLE A S8 54E

W TR K 4 R B TE P OC AR AR L) ). B At ERL KR

2t CHARBHARD L 2005,25(10) : 722-724



FA0EF M VR BR R, WRET ZURF RS SR AR LRI oE e () ].
202046 H B ERER 2 4 (A ARRHEI) ,2020,40(6) :927-932,936 - 931 -
[2] ADEBAMOWO S N, DARENG E O, FAMOOTO A O, et lus species and 18 hr- HPV genotypes in fixed cervical

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

al. Cohort profile: African collaborative center for micro-
biome and genomics research’s(ACCME’s)human papil-
lomavirus (HPV ) and cervical cancer study [J].Int] Epi-
demiol ,2017,46(6) : 1745-1745j

KOVACHEV S M. Cervical cancer and vaginal micro-
biota changes[ﬂ. Arch Microbiol,2020,202(2):323-327
WANG H, MA Y, LI R, et al. Associations of cervico-
vaginal lactobacilli with high-risk human papillomavirus
infection, cervical intraepithelial neoplasia, and cancer: a
systematic review and meta - analysis [J]. J Infect Dis,
2019,220(8):1243-1254

NORENHAG J, DU J, OLOVSSON M, et al. The vaginal
microbiota, human papillomavirus and cervical dysplasia:
a systematic review and network meta-analysis [J]. BJOG,
2020, 127(2):171-180

CHAO X P,SUN T T, WANG S, et al. Correlation be-
tween the diversity of vaginal microbiota and the risk of
high-risk human papillomavirus infection[J]. Int J Gyne-
col Cancer,2019,29(1):28-34

RITU W, ENQI W, ZHENG S, et al. Evaluation of the
associations between cervical microbiota and HPV infec-
tion, clearance, and persistence in cytologically normal
women|[J ]. Cancer Prev Res(Phila),2019,12(1) :43-56
AROKIYARAJ S,SEO S S, KWON M, et al. Association
of cervical microbial community with persistence, clear-
ance and negativity of human papillomavirus in Korean
women:a longitudinal study[J]. Sci Rep,2018,8(1):15479
BORGOGNA J C, SHARDELL M D, SANTORI E K, et
al. The vaginal metabolome and microbiota of cervical
HPV-positive and HPV-negative women: a cross-sectional
analysis[J]. BJOG,2020,127(2):182-192

ILHAN Z E,LANIEWSKI P,THOMAS N, et al. Deciphering
the complex interplay between microbiota, HPV , in-
flammation and cancer through cervicovaginal metabolic
profiling[] . EBio Medicine,2019,44 :675-690
PRIGEES , o2 15 B AFL R 35 (HPV ) J e 5
FRIE WU S BRI SR S [T ], B e 2Rk,
2017,29(7):832-834

PIYATHILAKE C J, OLLBERDING N J, KUMAR R, et
al. Cervical microbiota associated with higher grade cervi-
cal intraepithelial neoplasia in women infected with high-
risk human papillomaviruses [J]. Cancer Prev Res
("Phila),2016,9(5) :357-366

BROTMAN R M, SHARDELL M D, GAJER P A, et al.
Interplay between the temporal dynamics of the vaginal
microbiota and human papillomavirus detection [J].J In-
fect Dis,2014,210(11):1723-1733

Dols,M J A. PCR-based identification of eight lactobacil-

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

samples of South African women at risk of HIV and BV
[J]. Diagn Cytopathol ,2012,40(6) :472-477

REIMERS L L, MEHTA S D,MASSAD L S, et al. The cer-
vicovaginal microbiota and its associations with human
papillomavirus detection in HIV -infected and HIV -unin-
fected women[J . J Infect Dis,2016,214(9):1361-1369
GAO W, WENG J,GAO Y, et al. Comparison of the vagi-
nal microbiota diversity of women with and without hu-
man papillomavirus infection: a cross-sectional study [J].
BMC Infect Dis,2013,13:271

JAKOBSSON T,FORSUM U. Lactobacillus iners: a marker
of changes in the vaginal flora? [J]. J Clin Microbiol,
2007,45(9):3145

MITRA A, MACINTYRE D A, LEE Y S, et al. Cervical
intraepithelial neoplasia disease progression is associated
with increased vaginal microbiome diversity[J]. Sci Rep,
2015,5:16865

LIANG Y,CHEN M, QIN L, et al. A meta-analysis of the
relationship between vaginal microecology, human papil-
lomavirus infection and cervical intraepithelial neoplasia
[J]. Infect Agent Cancer,2019,14:29

KWASNIEWSKI W, WOLUN - CHOLEWA M, KOTAR-
SKI J, et al. Microbiota dysbiosis is associated with HPV -
induced cervical carcinogenesis [J]. Oncol Lett, 2018, 16
(6):7035-7047

ZHANG C,LIU Y,GAO W, et al. The direct and indirect
association of cervical microbiota with the risk of cervical
intraepithelial neoplasia [J]. Cancer Med, 2018, 7(5) :
2172-2179

WITKIN S S, MENDES-SOARES H, LINHARES I M, et
al. Influence of vaginal bacteria and D- and L-lactic acid
isomers on vaginal extracellular matrix metalloproteinase
inducer: implications for protection against upper genital
tract infections[ J . MBio,2013,4(4) :460-463

WP G R HPV B KA R0 S0 A8 L e
EEFEZHEETLD | )M BT BERER S, 2016
MOTEVASELI E,SHIRZAD M, AKRAMI S M, et al. Nor-
mal and tumour cervical cells respond differently to vagi-
nal lactobacilli, independent of pH and lactate [J].J Med
Microbiol ,2013,62(Pt 7) : 1065-1072

KOVACHEV S. Defence factors of vaginal lactobacilli
[J]. Crit Rev Microbiol ,2018. 44(1):31-39

WARIS G, AHSAN H. Reactive oxygen species: role in
the development of cancer and various chronic conditions
[J].J Carcinog,2006,5(1):14

VILEMA-ENRIQUEZ G, ARROYO A, GRIJALVA M, et
al. Molecular and cellular effects of hydrogen peroxide on

human lung cancer cells: potential therapeutic implica-



+ 932 - Mo

BE Ok ¥

EE

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[39]

[40]

[41]

[42]

tions [J]. Oxid Med Cell Longev, 2016, 2016: 1908164.
doi:10.1155/2016/1908164

70U Z,CHANG H, LI H, et al. Induction of reactive oxy-
gen species : an emerging approach for cancer therapy[J].
Apoptosis,2017,22(11):1321-1335

GALADARI S, RAHMAN A, PALLICHANKANDY S, et
al. Reactive oxygen species and cancer paradox: to pro-
mote or to suppress? [J]. Free Radic Biol Med,2017,104:
144-164

LENNICKE C,RAHN J, LICHTENFELS R, et al. Hydro-
gen peroxide - production, fate and role in redox signaling
of tumor cells[ J ]. Cell Commun Signal ,2015,13:39

LIU CT,CHU F J,CHOU C C, et al. Antiproliferative and
anticytotoxic effects of cell fractions and exopolysaccha-
rides from Lactobacillus casei 01 []J]. Mutat Res, 2011,
721(2):157-162

LEBEER S, CLAES I J, VERHOEVEN T L, et al. Exo-
polysaccharides of lactobacillus rhamnosus GG form a pro-
tective shield against innate immune factors in the intes-
tine[J ]. Microb Biotechnol ,2011,4(3) :368-374
SUNGUR T, ASLIM B, KARAASLAN C, et al. Impact of
exopolysaccharides (EPSs) of lactobacillus gasseri strains
isolated from human vagina on cervical tumor cells
(HeLa)[J]. Anaerobe,2017,47:137-144

ORONSKY B, FANGER G R, ORONSKY N, et al. The
implications of hyponitroxia in cancer [J]. Transl Oncol,
2014,7(2):167-173

MAHER A, ABDEL RAHMAN MF, GAD M Z. The role
of nitric oxide from neurological disease to cancer [1].
Adv Exp Med Biol ,2017,1007:71-88

VANNINI F, KASHFI K, NATH N. The dual role of iNOS
in cancer[ ] ]. Redox Biol,2015,6:334-343

MEHE W, mEE S A A S HPV B
KFR S T 5 Bt AT S T s L) ). AR
R4, 2011,46(4) :260-265

TRARAE , PN AT — , ZRIGEHE. FLRRAT X LPS 17551 THP-
1 290 0 8 A 200 R B 9/ T LD ). v s R
R R (A AR ,2011,31(7) :962-969

B NAT—, ZREE. T i LR AT R A 5 B
A DR 4 B A T i 2 ) e M A
R L] F st RS2 4 (A SRR RRD , 2014,
34(9):1184-1191

LEET Y,KIM Y H, LEE K S, et al. Human papilloma-
virus type 16 E6-specific antitumor immunity is induced
by oral administration of HPV16 E6-expressing Lactoba-
cillus casei in C57BL/6 mice[]J]. Cancer Immunol Immu-
nother,2010,59(11) :1727-1737

JACOUTON E, TORRES MARAVILLA E, BOUCARD A

S, et al. Anti-tumoral effects of recombinant Lactococcus

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

lactis strain secreting IL-17A cytokine [J]. Front Micro-
biol ,2018,9:3355
HOMBURG C, BOMMER M, WUTTGE S, et al. Inducer
exclusion in Firmicutes: insights into the regulation of a
carbohydrate ATP binding cassette transporter from Lacto-
bacillus casei BL23 by the signal transducing protein P-
Ser46-HPr[J]. Mol Microbiol ,2017,105(1) :25-45
ZHENG J J,SONG J H,YU C X, et al. Difference in vagi-
nal microecology, local immunity and HPV infection
among childbearing-age women with different degrees of
cervical lesions in Inner Mongolia [J]. BMC Womens
Health,2019,19(1):109
LANTEWSKI P, BARNES D, GOULDER A, et al. Linking
cervicovaginal immune signatures, HPV and microbiota
composition in cervical carcinogenesis in non - Hispanic
and Hispanic women/ ] ]. Sci Rep,2018, 8(1):7593
YANG X, DA M,ZHANG W, et al. Role of lactobacillus
in cervical cancer [J]. Cancer Manag Res, 2018, 10:
1219-1229
YAO X, LI D J. Molecular adjuvant C3d3 improved the
anti-hCGB humoral immune response in vaginal inocula-
tion with live recombinant Lactobacillus expressing hCG[3-
C3d3 fusion protein [J]. Vaccine, 2007,25(32) : 6129-
6139
WANG K D, XU D J, WANG B Y, et al. Inhibitory effect
of vaginal lactobacillus supernatants on cervical cancer
cells [J]. Probiotics Antimicrob Proteins, 2018, 10(2) :
236-242
Taherian-Esfahani Z, Abedin-Do A, Nouri Z. Lactobacilli
differentially modulate mTOR and Wnt/ - Catenin path-
ways in different cancer cell lines [J]. Iran J Cancer Prev,
2016,9(3):e5369
AZAM R,GHAFOURI-FARD S, TABRIZI M, et al. Lacto-
bacillus acidophilus and Lactobacillus crispatus culture
supernatants downregulate expression of cancer - testis
genes in the MDA-MB-231 cell line[ J]. Asian Pac J Can-
cer Prev,2014,15(10) :4255-4259
MOTEVASELI E, AZAM R, AKRAMI S M, et al. The
effect of Lactobacillus crispatus and Lactobacillus rhamno-
sus culture supernatants on expression of autophagy genes
and HPV E6 and E7 oncogenes in the Hela cell line[]].
Cell J,2016,17(4) :601-607
HUSSEINZADEH N, HUSSEINZADEH H D. mTOR
inhibitors and their clinical application in cervical , endo-
metrial and ovarian cancers: a critical review[ ] ]. Gynecol
Oncol ,2014,133(2) :375-381
MENDONSA A M, GUMBINER B M. E-cadherin in con-
tact inhibition and cancer[J]. Oncogene, 2018, 37 (35):
(F#£% 936 )



+ 936 - Mo

BE Ok ¥

EE

(8]

[10]

[11]

[12]

[13]

[14]

sion to infection[J ]. Braz J Infect Dis,2016,20(2):134-140
LEE C R, LEE J H, PARK K S, et al. Global dissemina-
tion of carbapenemase -producing Klebsiella pneumoniae :
epidemiology , genetic context, treatment options, and
detection methods[J ]. Front Microbiol ,2016,7:895
=L I% sk WL AE 3R AN CRE BRI
LA LA [T ). st R R A i CH AR B AR
2019,39(8):1235-1239

E O W N Tt P i) D
THRTAIIZIHLEILT]. PR¥25iA,2018,24(6):1195-1199
ROJAS L J, SALIM M, COBER E, et al. Colistin resis-
tance in carbapenem-resistant Klebsiella pneumoniae :labo-
ratory detection and impact on mortality [J]. Clin Infect
Dis,2017,64(6):711-718

SHANKAR C,NABARRO L, ANANDAN S, et al. Mino-
cycline and tigecycline : what is their role in the treatment
of carbapenem - resistant gram - negative organisms? [J].
Microb Drug Resist, 2017, 23(4).437-446

SHIELDS R K, CLANCY C J,PRESS E G, et al. Amino-
glycosides for treatment of bacteremia due to carbapenem-
resistant Klebsiella pneumoniae [J]. Antimicrob Agents
Chemother,2016,60(5) :3187-3192

GIANNELLA M, TRECARICHI E M, GIACOBBE D R,

[15]

[16]

[17]

[18]

[19]

et al. Effect of combination therapy containing a high -
dose carbapenem on mortality in patients with carbapenem-
resistant  Klebsiella pneumoniae blood stream infection
[J]. Int J Antimicrob Agents,2018, 51(2):244-248
SHABAAN A E,NOUR I,ELDEGLA H E, et al. Conven-
tional versus prolonged infusion of meropenem in neo-
nates with gram-negative late-onset sepsis a randomized
controlled trial [J]. Pediatr Infect Dis J, 2017, 36 (4) :
358-363
TR, AP, R AR TA RIS A7 LR Y 7
2GS A DA B BEBERASEI 2 1], 4B
4, 2011,32(7) :687-689
A5 XK VR, 55 Tz it 24 ) 2 AN T TR s
i RIS RIER LT ). rh e S TP 2%k, 2007, 7(1) »
34-37
PETROSILLO N, TAGLIETTI F, GRANATA G. Treat-
ment options for colistin resistant Klebsiella pneumoniae :
present and future[J ]. J Clin Med,2019,8(7):1-22
ZHANEL G G,LAWRENCE C K, ADAM H, et al. Imipe-
nem-relebactam and meropenem-vaborbactam : two novel
carbapenem - B - lactamase inhibitor combinations [J].
Drugs,2018,78(1):65-98

[WFsBH#A] 2019-08-16

B e S T S S e e e S S A e i e e SR an o

(E4%93271)

[54]

[55]

[56]

[57]

4769-4780

LI X, WANG H, DU X, et al. Lactobacilli inhibit cervical
cancer cell migration in vitro and reduce tumor burden in
vivo through upregulation of E-cadherin[J]. Oncol Rep,
2017,38(3):1561-1568

KOMATSU A I, KAWANA K. Optimization of human pap-
illomavirus (HPV) type 16 E7 -expressing Lactobacillus -
based vaccine for induction of mucosal E7-specific IFNvy-
producing cells[J]. Vaccine,2018,36(24) :3423-3426
NAMI Y, ABDULLAH N, HAGHSHENAS B, et al.
Assessment of probiotic potential and anticancer activity
of newly isolated vaginal bacterium Lactobacillus planta-
rum SBL[J]. Microbiol Immunol,2014,58(9) :492-502
RIAZ RAJOKA M S, ZHAO H, LU Y, et al. Anticancer

potential against cervix cancer (HelLa)cell line of probiot-

[58]

[59]

[60]

ic Lactobacillus casei and Lactobacillus paracasei strains
isolated from human breast milk[J]. Food Funct,2018,9
(5):2705-2715
T W BT R AR AR BE P FLAT B
THRIGYT HR-HPV B By i B R mmise () ).
HBE*,2015,45(3):1-3
AHMADI M A, EBRAHIMI M T, MEHRABIAN S, et al.
Antimutagenic and anticancer effects of lactic acid bac-
teria isolated from Tarhana through Ames test and phylo-
genetic analysis by 16S rDNA[J]. Nutr Cancer, 2014, 66
(8):1406-1413
ZHANG M, WANG F, JIANG L, et al. Lactobacillus sali-
varius REN inhibits rat oral cancer induced by 4 -nitro-
quioline 1 -oxide [J]. Cancer Prev Res (Phila) , 2013, 6
(7):686-694

(¥R E#] 2019-01-18



