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HPV DNA fafa 2 BB T 4 17 . FoxP3 AT
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i E:BHH WiITANLKBHRAEHPV)IDNA #HHHE T @pe 17(Th17) . Xk R&#EFZHF 3 M
(FoxP3™M)AF BT @ (Tre) ATHERRTEERFEZH AR HPV R EwmE ., A& LA HPV & %
s R ER, FiE H 202045 9 AE 2021 %2 A K ENHER HPV & &% 100 6 28 NFF 7 AE
AR RIEH P 504 & EA HPVI16/18 Mtk & F 44 HPVI16/18 28,50 4 4 12 A & & A [a b 5% 1
VA E A AR, B Sh R IR B A 09 1 B S AR A TR (n=50) , R B R A Fext B2 HPV DNA #i 47
% . Th17 .FoxP3" Treg AT HM#E xR T XE B F[a @A & L-10. B R B F « (TNF-o)  IL-17A]K
Forbdk HPVI16/18 LA A B AV 2B KR IGAR KB MR R R TR E EHERIEIFKTF, o EA/AEE G
R HPV B THRMREGAMAR AR THBEELZH LR HPV B &6y 5l A, £R L4 HPV
DNA # # & .Thl7,FoxP3" Treg A & # # s ik # 1L-10, TNF-a,IL-17A K F 34 & T 2 B 20 (P <<0. 05),
HPV16/18 A& M IAr K FHH FTHEAEAA(P<0.05), REATHBEEHLAIKLAFKFIE, £ FH %t
# & (P<0.05), HPV DNA # # % .FoxP3" Treg.Thl7 Z & #H# sk + IL-10 . TNF-.IL-17A X F 5 &
oA HPV B % 4 A (HPV16/18=1, At 2 A =2)¥ 2 fi 48X (P<<0.05), 5 MR E(THRALANBE |
B=1,THLEENBENEA=2.THLEAABENEA=3,THRHE=41HYEEMA(P<0.05), BRILIFHELS
P & AR HPVI16/18 Fatk ey s & F @A (AUC) A 0. 911(95%CI:0. 837~0.959) » K T &3 Ar F 1k w7, 45
i HAEAE HPV & #EHF HPV DNA #i# % . Thl7 . FoxP3" Treg A X AT XK FFF.5 %A% HPV & #
SR EHBEEWARE @ B HPV DNA #i %5 Thl7.FoxP3" Treg. X s B F48 % , & R 3847 £ Ao )
F W R s & R HPV # 4 B - 85T SR 3E
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and inflammatory factors with high-risk HPV cervical infection”
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Abstract:Objective To investigate the correlation of human papillomavirus (HPV) DNA, T helper cell
17 (Th17) .forkhead transcription factor 3 pisitive (FoxP3 ") regulatory T cells (Treg) and inflammatory fac-
tors in cervical lavage fluid with high-risk HPV infection, and to provide new ideas for the prevention and
treatment of high-risk HPV infection. Methods A total of 100 patients with high-risk HPV infection admitted
to the hospital from September 2020 to February 2021 were enrolled in the study as the study group,and then
50 of those patients with high-risk HPV16/18 positive were selected as the HPV16/18 group,and 50 other 12
high-risk HPV positive cases were selected as the other subtype group. In addition, healthy women who under-
went physical examination during the same period were enrolled as the control group (n=>50). The HPV DNA
load, Th17,FoxP3" Treg and inflammatory factors [interleukin(IL.)-10, tumor necrosis factor a( TNF-a), 1L~
17A] in cervical lavage fluid were compared between the study group and the control group,and the levels of

the indicators between HPV16/18 group and other subtypes group were compared. The levels of the indicators
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in patients with different cervical lesions were compared. The correlation between the indicators and high-risk
HPV infection,cervical lesions,and their diagnostic value for high-risk HPV infection in patients with cervical
The HPV DNA load, Th17,FoxP3" Treg and the levels of IL-10, TNF-a and
IL-17A in cervical lavage fluid in the study group were higher than those in the control group (P<C0.05) ,and

lesions were analyzed. Results

the levels of the indicators in the HPV16/18 group were higher than those in the other subtypes (P<C0. 05).
There were statistically significant differences in the levels of the indicators in patients with different cervical
lesions (P<C0.05). HPV DNA load,FoxP3" Treg,Thl7 and the levels of IL-10, TNF-a and IL.-17A in cervical
lavage fluid were negatively correlated with high-risk HPV infection type (HPV16/18=1,0ther subtypes=2,
P <C0.05) ;and cervical lesions (cervical intraepithelial neoplasia grade [ =1,cervical intraepithelial neoplasia
grade [[ =2,cervical intraepithelial neoplasia grade [l =3, cervical cancer=4) were positively correlated (P <
0. 05). The area under curve(AUC) of the combined detection of the indicators in the diagnosis of high-risk
HPV16/18 infection was 0. 911 (95%CI :0. 837—0. 959) , which was greater than those of the indicators de-
HPV DNA load,Th17,FoxP3" Treg and inflammatory factors are abnormal in pa-
tients with high-risk HPV infection, which are closely related to high-risk HPV infection classification and

tected alone. Conclusion

cervical lesions. Moreover, HPV DNA load is related to Th17,FoxP3" Treg and inflammatory factors. The

combined detection of the indicators can provide a reliable basis for the clinical prevention and treatment of

high-risk HPV persistent infection.
Key words: human papillomavirus infection;

factor 3; regulatory T cells
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T S5 1) G 2 A0 R ) R R 9 RE J 1N LA R B A 2
S T A SR RE N 2E | i i 0k R A L AR i g A A
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FAEN HPV16/18 21,50 7] HiAth 12 v #5 AL BH M i
HAE R HA W A4 (HPV31,33.35.39.45.51.52.56,
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1.2.3 HPV DNA fifaf s &0  Jo7 B I vp vk K
BT B A M B AR 2R B HC- 1T 4% 22 4 46 38 56 38 77 &
(% H Digene 27, %5 2 fO #47 HPV DNA i fif &
oAUl N

1.2.4 Thl7 &M RAEZEE 4 mL 5K,
EDTA $i#E, 5 iR % 15 min, 2.0 (1 000 r/min, 10

min) , BUF U043 19 1 20 i 55 % 12 55 2% vl (PBS) 4§
b 0 775 6 P A S5 R B N O T 0 B S S 0
(1 500 r/min,15 min) W HL53 )2 W = % )2 . PBS ¥t i%
J5 ok RPMI-1640 5 57 i W TR 57, & H it =X 240 A
AT 5 R A (B M) A B2 &, 945 . NovoCyte
D1040 4G AR & i Th17 K-F.

*1 —RAEBE

_ A i 4 H IEWAR L [ (%) ] - B
il n i (xts. %) _ , - ZR (2 +s 00 FER (x5, 00
(r+ts.kg/m™) PN CIF S8R
I 100 42.024+2.26 24.4241.17 26(26.00) 74(74.00) 2.3340.54 1.9540. 46
PO 50 41.36+2. 31 24.294+1. 34 11(22.00) 39(78.00) 2.4240.56 2.0340.51
t 1.674 0.611 0.287 0.496 0.968
P 0.096 0.542 0.592 0. 620 0.335

1.2.5 FoxP3" Treg f&l K 100 pL Il A5 A0
A 100 pL. RPMI-1640 5 372 B B 4 LA 96 FL°F
M, (B TR 2 N W REES R L RE R R T
EMHEATIR A TE CO, ¥R GO iR 5 h 7 b
WA 10 pL. CD4 FITC B g Pk, 18R OEIR
B TFIRAF 15 min, PBS 15 Ue . I AR R 50, 3k 6 75 &
15 min, PBS FRE U R 90 40 i R ) FoxP3 ™

Treg /K,
1.2.6 ‘EHEDEW D RAER R SR I E K

(10 mL) ¥ A S 85 5 52 8 vk (23 b T8 A 40
H 3 d WTePEAE W), W8 S S Ve . R H Luminex
Z2 ¥ 43 B A DU B B PR T R R A i A &
(IL)-10 B8 SR BE T o (TNF-o) JIL-17A /K,

1.3 WEHE bR (1) LB 058 40 X IR 20 HPV
DNA fi faj & . Th17 .FoxP3" Treg M B #53 Ve Wk T 48
i A - (IL-10, TNF-o, IL-17A) K E B M. (2) o #
HPV16/18 41, H fth W A 40 HPV DNA fi fif i,
Th17.FoxP3" Treg  RAEH F K. (3) HWEAFE
U L 45 S B R RS T g b R N R R
I 9% 830 b iz s Ae 9% i) % HPV DNA
fufi it \FoxP3" Treg.Th17 K &% HFKFE., (14
Hr HPV DNA i fii & . FoxP3" Treg.Thl17 K& & 45E A
TRV 5 & fa B HPV gk g KBy 350955 28 1 AH OC M.
(5) %8 HPV DNA fifi & 5 Thl17. .FoxP3" Treg &
RAEH F A M. (6) 4T HPV DNA i fif & |
Th17 .FoxP3" Treg M & 4E K 1% B 295 48 & & &
A HPV16/18 FHME 2 Wi (H .

1.4 SGRitefaabE R SPSS23. 0 848 X B ok 17
WFR, FFEIES A B 255 R DL x5 &
7N A T) Ll 3 SR FH M S, REAS ¢« A3y, 22 2 ) L 3R
7 2250 81, i — 2 W P L 38 R SNK-¢ /2 55. R

H Spearman #f 3¢ 4> #Ff HPV DNA 14 fif & . FoxP3"
Treg.Th17 K44 K ¥ /K F 5w R HPV By F
% 7% AR ¢ Pk, HPV DNA i faf #¢ 5 Th17,
FoxP3" Treg M % 4E K F I FH X, RHAZIAHE T
YE4FHE (ROC) #h 2% 20 #r HPV DNA 7 fif &, Th17,
FoxP3" Treg M #5iE N+ %F B 9% 428 8 3 = i Al
HPV16/18 [HYER 2 i fH. P<<0.05 A ERAH
TR,

2 % R

2.1 RS F X BB 41 HPV DNA, Th17, FoxP3™"
Treg X RA4EH F KV Pidl HPV DNA fi fif
i Th17.FoxP3" Treg M B S P b 1L-10 , TNF-
o JL-17A KPP, 2R B A% L (P <
0.05), W% 2,

2.2 HPVI16/18 4 . H:Ah W A4 HPV DNA,Th17,
FoxP3" Treg. K4t I F/KF lLE HPV16/18 4
HPV DNA ffifif i . Th17 ,FoxP3" Treg M & % #E vk
W IL-10, TNF-a, IL-17A 7K 3 ¥ 5 T HoAth 37 8 41
(P<C0.05), L% 3,

2.3 RS FUE B #H HPV DNA,FoxP3" Treg.
Th17 K #%4E H F/KF K [FE 805 48 B & HPV
DNA 17 fif # . FoxP3" Treg, Th17 J ‘& % #E ¥k W b
IL-10 . TNF-o IL-17A /K L8, Z2F B A G it ¥ &
X (P<C0.05), W4,

2.4 HPV DNA.FoxP3" Treg.Th17 K % 4%E AT /K
5 fE A HPV YL B SO A 0 A O M 4 bt
HPV DNA ffi fif . FoxP3" Treg.Th17 K& & i3t vk
WP 1L-10, TNF-a IL-17A /KF 5 5 & 4 HPV Ji
P HRI(HPV16/18=1, H AW % = 2) ¥ 22 A & (P <<
0.05) , 5B SR AR CEr 3l b 2 AR | Je=1,7 8
WA %=2, 88 LRENEAENH=23.5H
i = OB R IEMAHE(P<C0.05), WL 5,
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x®2 AR AN EBLE HPV DNA Th17 . FoxP3" Treg RXERFKRELLE (xE5)
- i HPV DNA i fij it TRI7C%) FoxP3" Treg e i A F (pg/mL)
(pg/mL) %) IL-10 TNF-a 1L-17A
WFEdl 100 84.22748.05 12.7473.92 6.79+1. 42 4.78+1.16 3.61-0. 30 11,2871, 24
YR 50 0.6440.18 8.92+2.67 3.04+0. 81 1.20%£0.17 0.8340. 22 6.7240.75
t 73.283 5.745 17.301 21.671 58.134 23. 887
P <<0. 001 <£0. 001 <£0. 001 <£0. 001 <£0. 001 <£0. 001
*3 HPV16/18 A  H T E 48 HPV DNA.Th17 .FoxP3" Treg &REEFKFLE (z+s)
[y HPV DNA FoxP3" Treg RATEH T (pg/mL)
Th17(%)
’ak%)j‘ﬁé HAr 4t (pg/mL) % 1L-10 TNF-« IL-17A
HPV16/18 41 50 96.1747.97 14.3823. 84 7.43%1.38 5.261.12 4.1370. 29 11.85+1. 21
oAt 7 21 50  72.2746.85 11.103.56 6.15+1.16 4.3041.07 3.0970. 22 10. 711,03
¢ 16. 081 4,429 5.021 4.382 20. 203 5.073
P <£0. 001 <£0. 001 <<0. 001 <<0. 001 <£0. 001 <£0. 001
x4 FEEHHEETEE HPV DNA FoxP3" Treg . Th17 B K EEFKE (z+s
e Hi A HPV DNA Th17¢ %) FoxP3" Treg RAE A F (pg/mL)
Hifr it (pg/mL) %) IL-10 TNF-« IL-17A
EHEEMNREAET R 27 74.06+6.59 10. 6742, 97 5.74+1.21 3.51+0.97 3.24+0.32 9.89+1. 30
SRR % 22 78.3147.26 11.41+3. 14 5.9441.33 4.76+1.18 3.6240.35 11.22+1.39
EBH L EPRAETS 25 84.36+7.54 12.34+3.61 6.62+1.37 5.3541.43 3.710.47 11.8041. 64
R 26 99.64+7.87 16.40-+3. 84 8.7641.41 5.57+1.59 3.897+0. 54 12.55+2.05
F 60.523 14,511 27.731 13.092 10. 747 12.646
P <<0. 001 <£0. 001 <£0. 001 <<0. 001 <€0. 001 <£0. 001
x5 HEMESTER 7~ HPV DNA fi fif & . Th17.FoxP3" Treg.IL-10,
. PG HPV e 4350 T TNF-o IL-17A B2 Wi fa 8 HPV16/18 FH 4 Y
i . r , P 22 T B CAUC) 48 51 0. 704(95% CI . 0. 604~
HPV DNA fififit  —0.754  <0.05 0.771  <0.05 0.791).,0. 732(95%CI ;0. 634~0. 816).,0. 773(95%
Thl7 —0.641  <0.05 0.643 <0.05 CI:0.679~0.851).0.781(95%CI:0.687~0.858),
FoxP3™ Treg 0.1 =0.05 0-596  =0.05 0. 741 (95% CI ;0. 644 ~ 0. 823).,0. 795 (95% CI .
1;\11: :Z 6fi izz Z ::Z i22§ 0.703~0.869), 4T 15 b I 4 18 7 5 & 8 HPV 16/
1L-17A —0.642  <00.05 0.584  <<0.05 18 FHERY AUC Jy 0. 911(95%6CI:0. 837~0. 959) , K

W fa B HPV IR 4y B AE Sy HPV16/18=1, HA Al =2;
UG AR WRAE P R AR I Re=2,

TR L =1,
L ENEAENHR =3 EBE=14,

2.5 HPV DNA fifijf& 5 Th17.FoxP3" Treg &%
AE AT AH E PE 22 B HPV DNA i faf it 5 Th17,
FoxP3" Treg M B S 1L-10 . TNF-a, IL-17A
I 34 5 TE AR 58 (- = 0. 692, 0. 724,0. 605, 0. 587,
0.631,P<0.05),
2.6 HPV DNA fififf& , Th17 . FoxP3 " Treg M RIE
K12 W & Bk A48 8 % & fa 8 HPV16/18 FH M
ROC i 238 L HPV16/18 BHPEAE H B MEREAS .
oAt A BHVEAE R B PERE A, 2 ROC i 4k, 251 1

T I5brBaphis W (P <<0.05), WLIE 1.2,
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& 2 ZiEFBESICHSEE HPV16/18 BRMER ROC B4k

3 i it

e HPV Rf 22 8 e 2 5 308 B0 1Y fa ke
R.CETL M kA S AR HPV B J5 , HPV st
&4 J55 9F A A0 i 1 56 D4 DNA, 08 988 6 P L
I L DR R 3K L ST 9 A M 2R G AR 2 I L A R g2 0
TR R, RN A ZELS . HPV DNA fit
o b 55 B SR R S0 AR R Y O R RN 4 A g
AR F A RFSY R HPV DNA S0 il 72 %5
SIS WG R SR L BH M O (E R 2, % HPVE6/E7
mRNA K4 B2 W . ABF5E4E 8 2R, HPV DNA
ffai i . FoxP3" Treg.Th17 K 4% B T /K F b &5 %
o A8 R B IR T . A AT R S B HPV R &R
B S W HLAR S B2 T 32, Th17/ Treg A 5 1Y 5 958 B 24
R AT S B ST AR R R N T B AR Treg 1 N
Btk T 20 j R & 4 DILAA S e 1 ] DB, SR B 5f
¥ 3(FoxP3) /& Treg MR/ Fhra& . | 2 A 1E
TapEY .25 FoxP3" Treg HHBHEICH-", BE
R STIUESE L Treg 5 22 Fh 08 M 75 B UL | i 988 952 9
A K FoxP3" Treg /K V78 Ak /N4 A fili Ji 7L AR 98 L ST
A B P A RS, Treg W]
A T 4 A A 5 AR S ) A A A A T Bl i
R PERE RS . HPV Y L, FoxP3 " Treg 768
U A2 1 1) G 5 R G R 0k ok L R v % A
M, FoxP3" Treg /KT 26 78 06 % 16 % 2 R 40
e 3 RURS: TR, T — R S BB TS X
I b e 0 e LA R R X

WA L 250 1) O 9 3 W B S AR SR 3 AN R I
Th17 /K ¥ 5 HPV B Y &, 1] 5% m 5% 00 JF .
Th17 5§ Treg A R P PE, Th17 4% W% TL-17 A] fi i
T LR 28 . Treg 43 WA 1% % Ak A= 1 R 7-B1 AT DL 3L
LR S8 Tt A2, 109 A0 P G ks L 25 L RS
2 HPV DNA fifif& . Th17 . FoxP3" Treg M & i
Ve 1L-10, TNF-a, IL-17A 7K ¥ 55 T % B 41,
HPV16/18 2H 45 W48 b /K 7 349 5 T H A S Y 2, 3% W

HPV DNA fifif i . Th17 ,FoxP3" Treg M % 4E [H ¥
HFZ5T HPV Bk A E R, 5% & o B HPV
PR IR L, W rTBE S Th17.FoxP3" Treg 5 #
FRITW MR e e P54 ¢, EHWKRET
Th17. Treg 7843k i A2 v T AH 52 i, 3 [ 44 15 °F 147
PEFF A A S AR EE IR TR, =
BB AT R, BRI RE ALY . B — . R
HRI k- A 4 A Ik S Bt ] B Treg /KF, 530
BUAR G gie 2R 40 2500 WSS ML YT HPV 1 R 15 8 7, 1
KRS R

KWFFEA T T FoxP3 " Treg, Th17 KX &% %5 % vk
TP 9 R F K43 B 5 HPV e B S0% A2 A9 A
XM, &8 HPV DNA i fif & . FoxP3" Treg, Th17
K RAE R FOK V55 8 HPV Y/ T G, 5 8
i A8 25 R AH O, T H. HPV DNA i faf &5 Th17,
FoxP3" Treg M R4E KN T K FEEIEME, ROC 43 Hr
R, HPV DNA fifif & , Th17 .FoxP3" Treg M & i
T R VR TR SORE R X R S AR AR K = fa R HPV 16/
18 JERYL (112 WT M (B 55 g » T ELIBE 5 T ) AUC 3K 0.
911,k —FHF L m A HPV16/18 &Y 5 [ R 4545
AT 19 G 25 Ty i 25 L% U0 AH OC I PR 7 38 o A 0 4% T
T AR R IO | PPAL B S0 A2 R = fE R HPV16/18 £

25 FAriR . HPV DNA,Th17 .FoxP3" Treg &%
i N T 2635 5 15 G 8 HPV e 20 770 By 35005 728 Bk &
#4], HPV DNA fifif & 5 Th17 .FoxP3™ Treg., &4
PRl B A SC M 4% T4 A Bk 5 I A R T 11 DA 1
B U AR S G R PR R G HPV RSy,
Xk R TS B 5

2% 3k
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