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5 ZE. [F % 1AL % A (human papillomavirus, HPV) 2 $ 5 & 21 5& A% BT % 22 09 & A A %,
HPV ¥ R R AN ETEFH, A HPV ZASABEARRGRREF. [B ] THNEZERBR
24w H HPV B IR, it S5 EAMIE R T Z R ek R, AHIZAEE HPV E 1L A o2 HE R
B TAE3RAESS S, [ 78] 23R 2017 4 11 A £ 2019 4 5 A £ R A =~ = E Rk F3k£1449 3 816 4
N & ZRH R a4k, H#AT HPV B A B 7&K 0,5 480 (thinprep cytologic test, TCT)A= A&
WMIARBAE &, HAT HPV B F KRR 5-A, FHK3F & &% HPV (high risk HPV, hrHPV)& % 5 A
BWHAE R EZ R X FZ. [43R]) 3816 #ldatkt) HPV & &4 £ 4 19.81% (756/3 816), hrHPV &
% 16.48% (629/3 816), HPV52 £ hrHPV & % & bk &, £ 17.20% (135/785), /& @ARA A
HPV58 (92/11.72%). HPV16 (89/11.34%). HPV53 (88/11.21%). HPV18 (55/7.01%); 415 4 %7 ¢m
JoL g% 2 P A 101 41(24.3%) 2 T hrHPV, A E 5 A HE 4 A7 5 4249 B A 2 HPV52/58/16/18/31, & /&
mim % hrHPV R £ #T 5 12 HPV52/58/18/31/16, 1&/E taftym % hrHPV R # 7 122
HPV/58/16/56/53/52/68/51. 1 696 4] A& IR E ¥, hrHPV B FF % 19.16% (325/1 696), .M
A IRBE BT # 5 (P<0.05), 2 ¥ 40 F 4 A 8 X (bacterial vaginitis, BV)5 hrHPV & # A X B£ (P<0.05),
¥ uhG miesd g . A M E X (vulvovaginal candidiasis, VVC). i &4 A 18 X (trichomonal vaginitis,
TV)E R RHE S hrHPV B % L X B4 (P>0.05). (44461 #i )| B &R R ak HPV & 2T #H
TR TFEIMIE G T R EAnE E, HPVS3 TTHEAHE A HPV R G AR X —, B4, Tie BV &4
EHERBEGIEELZ—.
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Human papillomavirus (HPV) infection in women of Western
Sichuan Plateau and its relationship with changed vaginal
microenvironment

GOU Tian-Tian ZHU lJing”

Department of Pediatric Research Institute, Children’s Hospital of Chongqing Medical University; Ministry of
Education Key Laboratory of Child Development and Disorders; National Clinical Research Center for Child Health and
Disorders; China International Science and Technology Cooperation base of Child development and Critical Disorders;
Chongging Key Laboratory of Pediatrics, Chongging 400014, China

Abstract: [Background] Human papillomavirus (HPV) infection is closely related to cervical cancer and
precancerous lesions. HPV vaccine is an important means to prevent infection, but the distribution of HPV
subtypes has obvious regional differences. [Objective] To acquaint with the current situation of cervical
HPV infection in women in Western Sichuan Plateau, and to explore the relationship between HPV infection
and vaginal microenvironment changes, which could provide guidance for the use of HPV vaccine and the
prevention of cervical cancer to them. [Methods] A total of 3 816 women in plateau area of Western Sichuan
in 363 Hospital between November 2017 to May 2019, were selected for HPV genotyping, thinprep
cytologic test (TCT) and vaginal microenvironment examination at the same time. The infection rate and
genotype distribution of HPV were analyzed, and the relationship between high risk HPV (hrHPV) infection
and vaginal microenvironment was discussed. [Results] Among 3 816 women in Western Sichuan Plateau,
the total infection rate of HPV was 19.81% (756/3 816), and the infection rate of hrHPV was 16.48%
(629/3 816). The highest proportion of hrHPV was HPV52, which was 17.20% (135/785), followed by
HPV58 (92/11.72%), HPV16 (89/11.34%), HPV53 (88/11.21%) and HPV18 (55/7.01%). Among 415 cases
of cervical cytopathy, 101 cases (24.3%) were infected with hrHPV. The top five subtypes were
HPV52/58/16/18/31. The top five of high cytopathic hrHPV infections were HPV52/58/18/31/16, and the top
seven of low cytopathic hrHPV infections were HPV58/16/56/53/52/68/51. Among 1 696 cases of vaginal
microenvironment changes, the infection rate of hrHPV was 19.16% (325/1 696), which was higher than that
of normal vaginal microenvironment (P<0.05). Bacterial vaginitis (BV) was associated with hrHPV infection
(P<0.05), while leukocytosis alone, vulvovaginal candidiasis (VVC), trichomonal vaginitis (TV) and mixed
infection were not associated with hrHPV infection (P>0.05). [Conclusion] The infection rate of HPV and
hrHPV in women living in Western Sichuan Plateau are higher. The top five subtypes of hrHPV are
HPV52/58/16/53/18, and the top five subtypes of hrHPV with cervical cytopathy are HPV52/58/16/18/31.
9-Valent Human Papillomavirus Vaccine may be more suitable for the prevention of HPV infection and
cervical cancer in this area. HPV53, which is common in this area, may cause cervical cytopathy, but there is
no vaccine available. Therefore, HPV53 may be one of the domestic HPV vaccine development targets.
Moreover, BV may be associated with hrHPV infection, so BV infection patients might be one of the key
points of cervical cancer prevention and control.

Keywords: Human papillomavirus, Western Sichuan Plateau, Vaginal microenvironment, Cervical cancer
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VPN H- PO 55 i BB X, b DX ER Ay, A3t
PR AR, T2 ) A TR PR A 2D 15 I
HIXAFAERRZE ST, JA Td g% 3 816 {111 74 g Jit
X A2 HPV Je R 5 BB A B 10 58 R A T
WEIE, LU R 24 1) 5 S0 B 6 AR S AR

1 MBS hE
11 ##
111 MRMH

PEH 2017 4F 8 H & 2019 4F 5 HAE M = =
= BEski2 BNV e D X e 2 331 3 816 ], F-44
IS 4194101 % 0 AdEbRHE: iE 3 SR )]
VY 1o Ji L DX CH 50 R B30 ), A ARG s, 3 d
NGB FH 2 s o HEBRARAE : 3 3 AR R A
) PE R X, JePEAETE s, 3 3d A5 BHiE 2
oPEAS . FE BRI, WA I XTG4 M I AU
HA R A4 1995 ), BUK A4 1821 ], nfy
LUK LGER, W5 RN — IR A 4E 5
112 FERAFIFLEE

N TSR e 7 2 R 4 B &, ) M R S A
BEARABRA W] 5 A A AR &, YL IR
YR B A BRZA R . PCR P H4{%, Applied
Biosystems A w5 H 82X, TN AISEAYIEOAR
AR F]; BIERA S B SR, YL AR )
BHE R AR A H
12 A%
121 FRAFE

FEWFFE X R AL S HRAE, SRAEHT 72 h ko
PEAENG , BHIE NS E SN R 2 . Tl iR
Fie FARAS R AR PR AL AR Ty, & F SRR A [ o) R 4
B STV A RN SR i, R sh Ve 2, R
SR, BRI T kA
1.2.2 HPV EEHE

i PN FL Sk 98 9 7 5 R 43 7R3 7)o v 5 TR
SPERBIE S, R PCR-J A 42584} 28 Fft HPV
#17 DNA 7388, Horps fa A4 45 HPV16 ., 18, 26,
31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59,
66. 68. 73, 82t 18 ff'; fILfaAI{utE HPV6E., 11,

40, 42, 43, 44, 54, 61, 81, 834107, PCR
KW AR Z (50 uL): pH 8.3 Tris-HCI (1 mol/L)
3.25 pL, HifER4%(0.5 mol/L) 1.66 uL, Tween-20
0.25 uL, ZREEA-ILTE 2 1 (5 mmol/L) 10 pL, Taq
fiti 5U, dNTPs (25 mmol/L) 0.6 uL, 4/~ EAEIE |4
3 pmol/L, itz DNA5 uL, ddH,O #h7E 2% 50 pL.
PCR JZ v %4+ 50 °C 3 min, 95 °C 5 min; 94 °C
20s, 55°C20s, 72 °C 20 s, 40 MEFH; 72 °C
7 min, BAYEXTHE K Hela 4ifiE, BAMEXTRE K, #
PCR #3474 & T 98 °C 8 min ZE L J5 A 0 °C vk
AKIRA Y 2 min, 78 A 34258 5E A3 7,
pUE =S BTa e
1.23 EHMEFHEN

SR FH T J2 Wk 40 it 27 46 ) (thinprep  cytologic
test, TCT), HiFIGLA ERBERFEEATE B T 12
W, KB SR S R DL b B N AR e B
Jitd(negative for intraepithelial lesion or malignancy,
NILM) . /B BH o & S0l s B iR b Rz 40 i
(atypical squamous cells of undetermined significance,
ASC-US) . A SRAR AN AHERR = B SRR E R
J A% (atypical squamous cells cannot exclude high
grade intraepithelial lesion, ASC-H). {lEE IR Kz
M¥HZZ (low grade squamous intraepithelial lesion,
LSIL). sk bRz 972 (high grade squamous
intraepithelial lesion, HSIL)FIER 20 sa:
1.2.4 BRAEMIMERN

LB B 48 (vulvovaginal candidiasis, VVC)
F1i%G Pk 3 4 (trichomonal vaginitis, TV)ifi) i@
TR AR T L Tt 2 7 e W Y AR AG N, 200 T 2 B 1
& (bacterial vaginitis, BV)if i i 5% B K6 A R
PR AL o 2 P 2 6 ] 4 T TR M Y PR T il 24
3 28 B T i A A D 3t ) A
1.3 HFEAE

N FH SPSS 21.0 A TS T3 b, TR R
K FABIEL . B3 LRI SRR, A 2 TR Y A
FZ 6, P<0.05 W22 A Geil 24 3L, BT
K2R RITR S
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2 HERE4M
21 NS EBXELH HPV BERIFR
3 816 fllA4& iy HPV Jajye%k 19.81%

(756/3 816), hrHPV &4k 16.48% (629/3 816);
HPV Fi—J&YL 5 74.60% (564/756), HPV £ & Jfiy
i 25.40% (192/756), Horp — kYL 140 f4], =ik
JEYY 40 1], PUFIEYL 10 1], SN EIERGL A\ kY
% LHI(E 1), BTN RAAEZTIRY, BT
L 629 5] hrHPV Jgkje B Hr S2PR hrHPV A4 g e
B 785, o HPV52 7E hrHPV 8 g%k fir
i e, 35 17.20% (135/785), ARG K
HPV/58 (92/11.72%) . HPV16 (89/11.34%). HPV53
(88/11.21%). HPV18 (55/7.01%), EWK 2.
2.2 FREFINERIEZ HPV B ELE

3 816 14111 P4 v It i Lo v, A i i 2 1 995 4],

20.00¢
18.00¢
2 16.00¢
< 14.00¢
12.00111.34
10.007
8.00F B 7.01
6.00¢ 4.46 4.71

4.001 2.93 2.55
200} 1.78

0.00 0.13

Constituent ratio (%

6.11

104l

m Fi—J& YL Single infection

= )& Double infection

m =T )i Triple infection

= PYH &Y Fourfold infection

= T Sixfold infection
J\H &Y Eightfold infection

1 NIESREEX HPV B %
Figure 1 Classification of HPV infection in Western
Sichuan Plateau

DOBAZ: 1 821 5, VY i Jsi b IX G {0 2 HPV
T hrHPV &L %k 20.50%F1 17.34% , %5 >4 Hi 15U
At mg R, H2E R I08e 2= 8 L (P>0.05), JIIPH &
JEUh X R 0 L HPV B — ke 1 22 T ke R 51
G % 225 (P>0.05), LR 1.

17.2

11.21 11.72
6.75

433

3.11 33

0.25 0.25

RGN PRI R JRAGRAGRC IR IR PR IR RTINS

ST

FFgFgFggseee

S $

HPV subtypes

B2 JIfEEEEX hrHPV A 575

Figure 2 Distribution of hrHPV subtypes in Western Sichuan Plateau

F1 ISR XEEFNEEZ HPV B E LR

Table 1 Comparison of HPV infection rate between Tibetan and Han women in Western Sichuan Plateau

e IN e s WL 7 P
Research population Tibetan women Han women

% (9]) Cases (n) 1995 1821 = =
RIS () Age 40.9+9.9 43.1+10.1 - =
HPV &t HPV infection rate 20.50% (409/1 995) 19.06% (347/1 821) 1.25 >0.05
hrHPV J&Zt 2 hrHPV infection rate 17.34% (346/1 995) 15.54% (283/1 821) 2.25 >0.05
iYL Single infection rate 74.33% (304/409) 74.93% (260/347) 0.04 >0.05
Z F &Y% Multiple infection rate 25.67% (105/409)" 25.07% (87/347)

e Hpad 1B NEBRYON 1B\ EIRYE - RNEE TR,
Note: Among them, there was one case of sixfold infection and one case of eightfold infection. —: Is not subject to Chi-square test.
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2.3 hrHPV T B! £ B s T4 A & 89 4 Fn

3 816 FilIVY b X I rhr, 415 Bl kA T
B, HoR A 101§ (24.3%) R Y T
hrHPV, JE[H 2 IS5 5L /R HEA H 5 A7 A E Ty
HPV52 (14.85%) . HPV58 (13.86%) . HPV16
(8.91%). HPV18 (8.91%), HPV3L (7.92%). & #i
YL AS AT 5 71 5 AR AR AR (1 5otk 4t
I .70 5] HSIL) 1 344 {5053 4 i A% (15 4] LSIL
1 329 i ASC-US), =EEAIEHAE hrHPV &Yy
B 5 fiif& HPV52 (16.88%). HPV58 (11.69%).
HPV18 (10.39%) . HPV/31 (9.09%)#1 HPV16 (7.79%),
PG B2 40 M 5 A8 hrHPV JE YL R 7 i /& HPV58
(21.74%) F1 HPV16 . HPV56 (¥4 13.04%) M

)
A
=)
S

[y)
g
=)
S

15.00+

10.00

5.00+

Constituent ratio of hrHPV subtypes (%)

0.00

[ERE Oy
Cervical cytopathy

I
Low grade cervical cytopathy

HPV53, HPV52, HPV68., HPV51 (¥} 8.70%).
FEULE 3,
24 JIIASEMEX hrHPV B 5REMIME
Z xR

3 816 il )11 P4 1y i il 2 v ke A A O i A
H 1696 i, KH:HRN 44.44%, Horhraal 4
Homdl . BV 4. vWC 4. TV AR ARG 5y
B4 533, 870, 159, 77 J 57 f4il, FHIEMIFEE S
WY hrHPV L% 19.16% (325/1 696), [
EMARERE®, MHAERERITFEX
(P<0.05), H:# BV 5 hrHPV LA 8k (P<0.05),
BA TG . VVC, TV MRS Y S hrHPV
YL R IG KB (P>0.05), FEILF 2,

= HPV16 mHPVI18 " HPV26 mHPV31 mHPV33 " HPV35 mHPV39 mHPV45 mHPVS5]
mHPV52 mHPVS53 mHPV56 m HPVS58 mHPV59 " HPV66 m HPV68 mHPV73 m HPVS2

B A i JRE P 2 ST

High grade cervical cytopathy

Thinprep cytologic test

E3 JIBASE#EX hrHPV TR EAEETRTHEF IS H

Figure 3 Distribution of hrHPV subtypes in cervical pathological cells in Western Sichuan Plateau

Fz 2 hrHPV B S5MREMEMN T Z BIRXL R

Table 2 The relationship between human papillomavirus infection and the changes of vaginal environment

SEREEZ Sy BIE(F)  hrHPV &Y 5B ROIR 5 E R
Vaginal environment Cases (n) The relationship between hrHPV infection and vaginal microenvironment
B (151/%) Positive (n/%)  FITE(f4il/%) Negative (/%)  #° P
5% Abnormals 1 696 325/19.16 1 371/80.84 1592  0.00°
P4l 4 g kg Simple leukocytosis 533 80/15.01 453/84.99 0.15 0.69
BV 870 197/22.64 673/77.36 30.50  0.00°
VVvC 159 29/18.24 130/81.76 1.80 0.18
TV 77 10/12.99 67/87.01 0.11 0.74
R4 YL Mixed infections 57 9/15.79 48/84.21 0.10 0.76
1E# Normals 2120 304/14.34 1 816/85.66 = =
431 Total 3816 329/16.48 3 487/83.52 =

et *: P<0.05. —: Zsﬁﬂﬁﬁ?"ﬁﬁ@%\
Note: * P<0.05. —: Not subject to Chi-square test.
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3 WikE4e

HHT HPV & B 200 ZFPEAY, 2 40 ZFpilE
Y5 AR B TR A OC, AR B0 A v AR
HPV 4y s fa AR e 280, R i i B i
/N, HPV AT RE AT B i X2 5. L
WM—I e F AR A4 HPV B RGP P R
FKIE HPV S R i m R AR b IX, A2
VYAt X 5 AR b IR 5 WL HPV e 7 512
HPV52/58/16/66/33/68, P4 Fa ith [X fe # LAY HPV J&K
YuRI SIS HPV52/58/16/68/56/66., FAi 14 ¥ 74 &
JFH X 2 HPV B SR A P A ]

FEABEFE T, 3 816 i1 V4 /=) S b X I 2 1y
HPV G LRy 19.81%, hrHPV J& 4L Kl
16.48%, w5 THBEPHRIER) 14.4%, 54 5
3 200 sl > AU 3 1) 75 R B0 2 119 HPV
JR YL K (19.50% . 20.27%) 3L, AT WL B X
HPV G B /KA e, X AT 55 A= 0%
B 2R O TR 2 5. —semfse By
ARV BHIE , AT LoV b I L e J g
HPV B RS 5, P AN TAERY &Pk HPV JEk e
o FRATHE B IE AT 23 g R AN DG AT TR
B, OB HPV B hrHPV YL & 0%, (H2
SHGET A, XA RE S UG TR & AR A
Ko RIS, FRATTIA 2 BT VG o Ji b DX 4T 2 D 1)
hrHPV J&L ly HPV52/58/16/53/18, 575 i &5 J5th
IX 230 2 P PO B, 7R SN R A AR
M, hrHPV HEZ B 5 7 @9 ALy HPV52
(14.85%) . HPV58 (13.86%) . HPV16 (8.91%) .
HPV18 (8.91%). HPV31 (7.92%), 7= 4i oG 78
hrHPV J&YLHT 5 {72 HPV52 (16.88%). HPV58
(11.69%) . HPV18 (10.39%). HPV31 (9.09%) .
HPV16 (7.79%), %A 42 hrHPV J& UL 7 f37
& HPV58 (21.74%) F1 HPV16 ., HPV56 (%
13.04%) }2 HPV53, HPV52, HPV68. HPV51 (¥
4 8.70%), HHILATIW, T HPV Xk oA i 25
S, HErM EE e A A HPV S Al fig

Xof 1 P 25 Sk X 4 2 HPVA6 Fi1 HPV18 T 4 75
KRR (LN 17.82% , 36 3 A% F 3k 4 38 /Y
70%™Y), JLfr HPV % 1 (HPV16/18/31/33/45/52/
58/6/11) ] B B id ‘Hix M X U4 HPV ke [ B 5t
FEMITIT . A8, FATA B HPVE3 TR 24 X 45
SO, EUEE |V s T DX R R e S X £
TSR L, 4> HPVS3 SR YL ik BE 5 | 2 2 # 41
Lfed s, {0 H A JCE X HPVS3 IR, mIfE
oy [ N AR N R 22— o

2 B T A AR R S g 1 — 1 B A
g%, IEEFMT, BB R Be 4E 4 P& iy Rk
I IE ARBTG5 A O T, 4E 45 BH T TR 45
BORAS o Y BB ROREE P H A T, B i i
REGE I s T L, x5 B R . E AN
WO R, A RMEREE RS S HPV L%
AHRIE, T H Laniewski £ Borgdorff 252
(R RFF 5% A 10 4 Hh 00 L B R B 1Y) 25 S 4 5 ol
TR b A AE — 8 Q7R o F I v S b X i £ A 4
A TEIRBE R 25, % Hh X L B A R R AL
KEHE BV, VWC Ml TVEY, FR{7% 3 816 fi
NG & JR 0 2 B T R e 0k A7 T 9, R BLA
1696 il kA TIMONE UL, KA 44.44%, H
HHBAAL AR Nl . BV 41, VVC 41, TV 41
TRA IR 5947 533, 870, 159, 77 K 57 fil.
BF) 18 PR 485 S5 8 10 hrHPV LRy 19.16%
(325/169 6), LLWARIER &R, HERARITE
M (P<0.05), #—5rHr K BV 5 hrHPV Jii
A KB (P<0.05), 5k ZHirse P Pg e kA ;
Al AN E . VVC, TV RIRAEE S hrHPV
YL RGBT (P>0.05), X —Z5iE 58 F G
222 g P T A e — 3, (RS RE
A B P RE R T, BT VVC Al
TV 45 hrHPV JBGLAHDE, X AT Ae SR AR 22
AKX

ZEEPRR, VEE R X A TG 2 HPV UK
YoM hrHPV SR ARIGEL S, hrHPV B 7Y
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Hi 5 1}y HPV52/58/16/53/18, & L E 40 it 25
hrHPV JEL R 5 1 & HPV52/58/16/18/31, JLIE
B ] BB A EOZ L X A W HPV 8 1 50
i, HPV53 RSB S & A mAr, HAEZH
XH R 0, B EATHJCE R AR, AT
W HPV EHFHIX G2 —. 546, BV 5 hrHPV
AT RER, TR BV BRCEAE N SR b4

Y
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