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Abstract

According to the latest global cancer burden data released by the World Health Organization’s In-
ternational Agency for Research on Cancer (IARC) in 2020, there were 600,000 new cases of cer-
vical cancer and 340,000 new deaths from cervical cancer in the world in 2020. Data is limited and
the latest statistics are not available. With the worldwide spread of HPV vaccines, the incidence of
cervical cancer has decreased significantly, and a research paper published in BJM shows that the
younger the age of vaccination, the more effective the vaccine is. Although the effectiveness of
early HPV vaccination in preventing the onset of cervical cancer cannot be ignored, it is not yet
known whether there are other more concise ways to prevent cervical cancer. At present, scien-
tists are also exploring the new way of preventing cervical cancer from the pathogenic factors,
pathways and molecular biological levels of cervical cancer, through a large number of reading
literature, sorting out research data, it is not difficult to find that the direct pathogenic factor of
cervical cancer is human papillomavirus, and the indirect pathogenic factors mainly include
premature sexual life, too many sexual partners, personal dietary hygiene habits, living environ-
ment, especially mentioned that the vaginal microorganism that has not been noticed by re-
searchers in the past is also closely related to the incidence of cervical cancer. The importance of
the female vaginal microbiota has been well known by most scholars, for example, the vaginal mi-
crobiota is closely related to adverse pregnancy outcomes, endometriosis, ovarian cancer, and
genitourinary tract inflammation. At present, the mechanism of HPV causing cervical lesions and
then developing into cervical cancer is a hot topic of research among major scholars, but the im-
portant role of the vaginal microbiota in this process is little known. The purpose of this review is
to highlight and sort out the significant changes that have occurred in the microscopic world of the
human vagina after HPV infection, as well as some recent advances in biotechnology related to the
subsequent treatment of cervical precancerous lesions, so as to understand its host-host interac-
tion and cancer progression. By collecting and browsing a large number of the latest literature and
data, revealing the important role of vaginal microbiota in the process of HPV infection, if the
mystery of vaginal microbiota in the pathogenesis of cervical cancer can be unveiled, we can pre-
vent cervical cancer by improving the vaginal microbiota in the future, and carry out early inter-
vention for early cervical lesions, which can also reduce the burden of HPV-related diseases.
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s PR AR G T S S5 4 S R . R B AT A ERVE I Py nT LU R EER HPV B s
DU 1 A — S TR A T, HEH AT HPV e 5 300 5 S0 4K | H 2 A BRI RE A0 T 1 2R ]
[1], #EATEEG, BEHUEIE 2022 4R e A AL T AL TP J& 55 3 A, AT B A il £
66 /3. SETf120 35 Ji. SRS, HT HPV IEGA HPV AH G 48 IR AT 5 43 A0 76 ST Bl N 22
FARK, FETCZEAH RN R AHE S B AL R AR e A G BB 3 L 4R 2 0% . SRS B R 3, DAKCAF S
PER . ERFRALAME BRI SR N TEMAR 2R . XM R T EIE AR S TR S ARMX . AR R
WRZ AEEAR R 2 57 o (LS B0 R B2 — MK BB Kd R, —RSEUAMB: HPV &4
— TR~ AR AR —~ E U . B KRR B, SRR LUA R 2 ALK AR
RIS,

12. EFENBRTX—AERE

AFLLJ8 9% #5 (human papillomavirus, HPV)2&—Fh LA/ DNA B85, 3% N IR 7 B A 1 L s
HRFFTAFIZ R A >, ARSI RMATT AR, 5208 I RIS K iH
A TE ST A BB 2] 2021 4F [E 4 £ 44 F 3 i 360 151 B — B HPV B UL -4t it 78 R IR«
HPV1, 2, 7, 27, 57 BONIRTHPEM FEEBURM[3]. BTl CAsI i Lk, IERE M REER
WHPV 2 5EE AT, 2020 450G A HE N AT F @R 151 X ARG Rl 2 HPV (A E KA
BTG 0T, R R HPY BLE BHAE A BN R R[4]. BRSO VS SRR G 7T LR IRE
B, AR XTI AR 2 AT R B HPV R &8s Fig Mo, K FHUAR/KFRRAK, AT R R A 55 4
Fi ¥ B [5].

FRIXA™ “HRBEAR T AT RIE 2 45 S35 0 50 R B HPV R DL R Jik 35 038 N\ v 1E 3 % Th B
EHEAMEMI BRI B HK[5], T UL AR, FRATAMEREN HPV SEBR AR AT fe— B DAL AR 1T
XENE “RE, Jedria” o AR N, 3 HPV BRKATAFRETFIE? ISt KB B A1
M%b. €& T8 5 (Papillomaviridae), & —Ff/Nr. TCAMERIXUEE DNA WG, BREIEIEE KR,
A RNZ R, (HIERTE “RAEILT, SAAR” , A HPV KA R A S ), Hid 27 #
HPV WY fR 45 H BUR R vl /- A e sl m e Al . K/a R HPV (W1 6. 11, 40, 42, 43, 44, 54, 61, 70.
72, 8Ly@E AN G R E AR, gt PORIEAIRIRE . H— 4, mfai HPV (hrHPV) (16, 18. 31.
33. 35. 39. 45. 51, 52. 56. 58. 59. 68. 73 Al 82) 5= AL W& FNYIRE . BHIE A 0
T R A I OE[6]; thAh, HPV26. 53, 66 # 7 N rl R s ey, PRI G5 g fm 22 adE RN 7].

13. NERER “HErEE”

JE I KB SR A B2, R B HPV JER 5 RN T 3 40 R AN T 51 A 7 200 A et v e A% Y = LA
WR[7]: 1) BEHIX mAgme a1 L1 A L2, BRSO EN, FES SRR 560 5
LR N RO AR RS X A IR 2 o A i 5 S IR A, SR ST IR A B A R A A
Bk, 2) E2 ZHY HPV ¢, 3) E5 4EKF HPV Fra L I S ki . 4) E6 R FIA~n]
ZE5 9115 pb3 LK FEAE, VAR T, 5) E7 (3 KR =408 i s Fn i S5 K pRb Ay $E p
HE2Z 44, RefeidthE At N S M, MmfF LKA . ZAERE P AT HPV BUIR 2 I 7 A
Bk, 2018 A 58 EIRAERF S HFHIESE T NO BT LA HPV E6 JE[RI 15k, 75 HPV %41 SiHa 4
i, NO X HPV F 3 Kl E6 mRNA 7 2 A5 771 & FHIS [ AR e g 0l i, 2R B NO mI LA HPV
MR, JErTaESS MAPK {5 SIBER[8]. JTIIA 2% il id K& Skt 7t HPV BEALEUwR b, 45
FARR T i 2R R EOR HLE], R I/IMZAT RNA 1] DRI NI E6 /1516 P53 Bk s ied i & 2E
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L3R g3 (R R B 1 p53 WEAR 44 E6-E6AP-pS3 (T, HETTMAR T p53 fiZ AL
iR, T 7 AR TR 3 37 M A2 RO LI T (7] MEANE A S ) HPV L 3 1] LA 4
WO, (EHREER, BN HPV EIER AN, HPV A E M MEM TS, SRR
TERRAL 1 [ eV il P A, (RS 2 LA N T S AN, 76 b R 21 U SE AN IR 4, HPV DNA
15 E1 A E2 /- SEOERNLE T 196 MO BIFB BE R, TR SRR BT 1, A T A R BB R 1
B, SXELHT A S5 % DNA HOE H2E 1, ISR e NS L2, % A0 B L TR i (4
AT, BEEANBRENMLE, X E2 M0 AN E R, H{Li# E4. E5. E6. E7. L1
L2 SERIIRIE, S5 HPV KL T HOTE MABIR[O]. A L3 g WLk 1 & BBV S K7 v 2 SURE 0 77 1)
Z (B 1).

Figure 1. Microstructure of HPV
B 1. AR KERERNMRER

2. BRERIEE
2.1. ANMEEZREE—TFERES

LHERHIER — DM RIRMMESAR R, EEBHMERI S MEESWRE. RS ALK 8 N 2k
WAL RA S Oy VI FR R GUER E, ARG AW 7 I8P, BB AR
—FEE P RN S A B RIS IO FRIE A A BE, EATTROR R BT TAh . 5 BN 2 B A R
200 MY, A A RIS EAER, HBT “BRE L7, rTRUEE R F A L
JEH o B BB E AU FORGRE, B R IRAE O ZE B PR BTIE A SO 1] 1 T E10]. TR
EEFLSGEH P E P 2 E, JIRRPRERAES, TERMEMEWRE. 18 BN RS BEEME
S5k L R R R R e B AL — M AR S R e, L 32 B R 4 L AR a4 P xt OR3P e kA 5
fERE[1L]. B A 2 AR A AR R N AR — DM B RIS IS B I i 1) SR Rt A2 T
AT W G ) ) 5 DRV B P RE A B 1 N ARSE DRI g i 5 [T 9 100 152 %2, LI RE 2 AN ALY o
FEAERFRIE A TR R, MEZ B BB R SR « LA IR D 3 B 4 AL 9 TE R A e 2
ARG E ZAE I [12] 0 H P MESER AT B SRR L B R, SR RS R, )R I SLAT R 1R R
WHILIR, 4EFFBEIE R IR (PH < 4.5, Z1F 3.8~4.4). ILAMMERMEIE AT 4k R [ 1E F 1 e BE DI RE
JUHAE T A ThRe. BN PH SAERFERRYE, BRVEIAEER AT LAl FoAdops R A A, iR TS
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BRAE LT IR 9 AR (18] o I LT B A 2 LA TR B i W LA R 1 LT T R 4 9 T A R P 3 5
bb, SRR A R R S AR U E Y R ] SR K EOR R, RN R SE 4 HE R AL R
LSO CE YR BT B3E L B AR, AERFRTERUE ST AT . BRI G s R Gk B R B R I Ah,
GuBEAN ML S Lo VA B AN D)3 TR S B AT AR AT, BAT S Dh e ) B AN SR AL b R A R
JRET AN AR D4R BRIE - I P R & 2 AR T, BRI T EERT PUREE
Wigat, ERH G ke EEAE I [14]. 2020 4FE A A A B L 4 LY, 4R YIIE
XU R B D L BTE W) pH B RIS DN HoO2 FEARAR AT USRS B TE S A5 R i [15] . 243X
SEFE bR R RN, BEUGHEAT PR IE A A SR R IG YT, A A FLBR RN AEVR T o BHIE 2 b 4
B2 SRR AR A RR Y, W] RERWIAEAE S B A BB R, 1T M BRI 2 BV AR S0 11 (4 Jt vl 23 BT 1
AN GV) IRe S PERR ), X 0TS 4 1 128 5 T )™ AR AT 5K

2.2. FRIEMESS HPV BB BRIEER

B ARF IR : AR KRR EF IR APE H S HPV RRELEG A M 25 T 90 44 AN FL kR
T REIER YL R 45 ZAEREN, FEXHARATT R BTE W REEAT T 0o B N LSRN B 10 2 T DTEER
B FLERAT HEIRTT, AT IERIT AN R . A FUSE R, SR IAAHLE, &f& HPV (hr-HPV)
16/18 IR Y H B IE I 2 A B i, 2 E AR R EE M E R 2R SR TR — A
FLBR R R . DS EEXIRAMLL, HPV YL 1 8 E R B8 AR AR, 75 HPV [
PR, SR AL S R N RILFF S, TI7E HPV R8s dirh, B =4 A0 34 B 40 i Y B LA
FR] B 1 R0 A /R A 5 DS FUA BRI [16] - HPV 5 ik £ 1R 138 17 3 22 1 14 B R AUAIG, HPV S BR4H S HPV
Fra B R B AN . 5 HPV SR A L, HPV R4 B 35 1 284 B Rl (Bacteroidaceae) .
121 i & £ (Erysipelotrichaceae) . 2 JiE T B £} (Helicobacteraceae) . %% 5 i £ (Neisseriaceae) . &% 3k 14 £l
(Streptococcaceae) (FH) LA K #i ) B J& (Fusobacterium).  FL#F 1% J& (Bacteroides). %% 3% J& (Neisseria) Fl1i2
Jié#F 1# J& (Helicobacter) (J& 25) (117K 1B 2. 50 v o 3 10 B 32 BEORA MR A0 1 1 3 /b 2 391 1 pH B T =+ 0 5
PR AEIGE 7055 LA S KGR BE A2 451, AT 50 IR e HPV 3 B S0 BT AT« WUARTTT 35, EUA R e 130
AR Lk T R T 5 I HPV B E A AT AE e HPV, HE tE K Z BE N = SR A 25 5

BT I — TEE M B, 5 DLFLER AT B N T A AN s R B I A b, DA LR AT 1 o 3= A 41 i 1k
TEJR G HPV RS =t 3~5 o IX BRSP4 B T 0 F8 25 38 N AR S8 U BT R 5 HPV R LA
HPV AH IS A R [17].

E A TR IR . AR — T K 68 44 55 E XU iR (I A FI I FL R I, 5 HPV BIPE L AR, HPV BH
VR B K E D) 2 AR R AR R LL . ARFF IR 7E HPV B Lt s s, BIETE
VREE T R IR R AL R RS, IR Se s IR AR AR RE — 30[18]. XL L] HPV IR YL 5 [T E AR MR
ML 2 (B AFAE R R o AR R (B F5 R B JB) W REAE NS HPV IR G MR E Db &9 . 45 LTIk,
I3 T T O R T Lo PR HPV [ XU B8 i, i — 2D B S0 i AR LR 2 3. A E e
IREMEEESURKEAR(LGD. HGD). Wi & v (1ICC) MM Bt B i) 2otk X HPV 2324, [HiE pH
. BEERAYRE(VMB)H R AT 3 G2 A KT A S 2008 7™ B FE 2 A (1) 20 BT RGBT 7t . W
L R oRBATE pH (E 5% 5 B SR 1™ B AR AR OC pH T S E HUR B A R AT ICC 2 IEAHE[19]
[20]. WbANIE AT 25 18 FR K I Sneathia J& & ME——/MEIR G HPV ¥ 2ot DL B A5 6 i3 A2 A E 200 1)
kR R E N R XTI, S AR RGN TS 200 R A R TR B 9 1 AR
Berh o W B A KT, SR BN, (R RIEFBEA R F(IL-36y. MBEASERE T o RANTES.
MIP-1a. MIP-1P. IP-10). i Ifil 40 A X 7~ (FIt-3L . GM-CSF). 3 & 14 4 135 Sz v 2 ff [R] 1~ (IL-2+ IL-4. sCDA40L)
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AgT R AR (IL-10)7E ICC 3 K-V, EAEE TR AT AR [21]. [EFEERZ, IL-36y 5 1CC
BERIIL-36y J& T IL-1 5Kk, & — P e A4S Lo PE AR FEIE 7 P4 1) 22 P 86 B 1 A A2 6 A i IR -1 [21]
FEZARH A AT REAL 3] B MFEH . IL-36y M ® G b RO B lus Ik 3 71, 1E ERTEA
RWRIEAR . SRT, EE YA IL-36y FERRAE T AR AL e 22 o BN TE] A A1 FE0 N HE 2 A7 A H 38 B b
WS S A R PR, AFX T 500 B B HPV et A — @ fa B

3. ETEAIRERATT
3.1. HPV B imRY8T

HPV G A A NS B E g, KL 90%Hm A A —dE HPV &y, EFRIRR T, H
Y 10%(1) B SAEE YN A S HURAE, 404 CINLL CINIL CINHI DL JEALEE, 16 3% 28 0] W%
AR R TT T AFEA I IE . EAMR(COL)IRTT  WOLIRIT MFRUIBR « 25 K F& N A 1 B 20
W B FARIGIT, HBELIT[22]. SR, IXETIRELE AR, KA B E R .

ST HPV FRSLR YRR TT, BT IR AR HPV B AL T o Ve A B IS 38, 5 2 72 B
TEAVE ORI, R E YT IX L AR AR IR R e . H AT S LI HPV Va7 7 2

H—, PENRE TR, TRRFN)RIEGUREE . St ER, It B s HPV
(1) 52 HRIAE B X B B % 1) 58 R B g2 S B R R A SRR o

H, B HPV AT LGB A BEAR, (B H BT B0, 5255 N T i e @il A R S “mids
SRR R 5IRIT CIN F AL X KR VIR AR (LLETZ)MHULHES, ST 7e0t S 7E 82 AN H A1 0 A H [kt
Y, oA 86.0%F1 6.18%[1 2o M AAS I £ HPV [23] [24].

H=, ERITE, 2023 HA S E IR 561 % B A thIFNa-2b B IG YT B 3 HR-HPV B L 240,
Horh 53 7 IR TR A R, S5 SRR SE AT A S thIFNa-2b BRI YT 2 HR-HPV B U7 2L
BE, AR ERUEE25], i HR-HPV %], BIERMCESIER, Atk i D,

3.2. ETERIIRTATT

CINI Z%: FERFAEH LEEP K, #HUIGIH HZ L ERY KFAREH;

CINI Z: — B RAE S LEEP R, #5544 29 KFARIEH;

CINHI Z: ATEIHEVIR + BIEAR, BB KFARNEE . HArar 7 R BH0AL, HiRA
A, 0T B TE A A G B B TR R

4. HARME

HPV YL — LR B S TR AU I e, R H AT HPV BEn, (Hil T 248, HihRK
30~50 FA PR RFF L. AT B T HATA HPV XX T LA T 248, B Bk R Ik, HPV
FE 5 NSRBI R A e rh A HE 22 JR IR B e B IR LA, AN B SR e BE (191 A0 JERE B L 2 PR 1)
BIPAFE R, RS rE T UM RN I B PR A PN 38 o I 3R ECH JLiay T 75 30,
ERZG . FARTH. ALTARYT, ARIRYE, TSR HURYT R Bk, WA T# HPV RZ0ELE] L,
L TE A A0 T 0 B e T 4 R A R B, WM STk, S ICI AA TR HI[22], fE Lk
HPV AR IR BB T Bon A A ISR, BIERVEUR. SR, BEAE I (8] (3RS, AP e 29 idt AT o
YRRIT AT e R EUR IS . B E AT RIS R RIS ), RIS T REHEHER T —2h
7o Behh, SRR AR S S EHE T Z KB S T H BT SUREIR AN K, I
W TE A R, PRI R A AR B S AR R RE N HPV I RGO 5 8k LA S 2 k23] -
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DRI B PR N L 1 AR D T AL R S, T ZE A 4L S HPV IR GRS AR B S8 R T REA B T
HRITRREE HPV B SR AEAT E A AR AN L A DL HEAT TR AR T 1. X HPV G RIRIT 2 — Mo
T

fiti,

KRELRATE XS PIEMAE A IS HPV BRGNS bR AH LA HEAT TIRA M. R4 AT PP

DAFLIR B = P PRI R AL 1) 9 T8 B R R TR S 8 Imoes HPV IR 2 S, 7T e R EURF R K HPV JR

AVE SR AR RIBERE . SRTT,  BUA K 2 Bl FOR S BT (1, BEEREM AL P T 3hA2 . BlERM A
Wit 5 HPV G2 18] B PRUR R R AR ATT o 1 MR APARH S I S Bt =4 ) T3 48 Mt x4 3R DT 1
FERIA I ZVE ) HPV AHSC B 300 A8 28 K B 2
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