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Abstract:Objective To analyze the characteristics of immune cells and inflammatory factors in high-risk
human papillomavirus (HR-HPV) positive cervical cancer patients. Methods A total of 196 patients with cer-
vical cancer were selected as cervical cancer group,40 patients with cervical intraepithelial neoplasia (CIN)
were selected as CIN group.and 40 patients with chronic cervicitis were selected as control group. The levels
of immune cells and inflammatory factors in the three groups were detected and compared. According to dif-
ferent histological types,cervical cancer patients were divided into squamous cell carcinoma group and adeno-
carcinoma group,and the levels of immune cells and inflammatory factors were compared between squamous
cell carcinoma group and adenocarcinoma group. The patients in cervical cancer group were tested HR-HPV,
and were divided into positive group and negative group according to the results, the levels of immune cells
and inflammatory factors in the two groups were compared. Spearman test was used to analyze the correlations
between HR-HPV infection and immune cells,inflammatory factors in patients with cervical cancer. Results Regula-
tory T cells (Treg),T helper cells (Th)17,Th17/Treg, Thl,Th2,1L.-17. TGF-8,IFN-Y and 1L.-4 levels in cer-
vical cancer group were significant higher than those in CIN group and control group,while Th1/Th2 levels
were significant lower than those in CIN group and control group,with statistical significance (P <C0. 05). The
levels of Treg,Th17,Th17/Treg, Th2,11.-17, TGF-B and 11.-4 in positive group were significantly higher than

those in negative group, while the levels of Thl/Th2 were significantly lower than those in negative group,
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with statistical significance (P <C0. 05). HR-HPV infection in cervical cancer patients correlated positively
with Treg, Th17,Th17/Treg, Th2,1L.-17, TGF-8 and 11.-4 levels (P<C0. 05) .and correlated significantly nega-

tively with Th1/Th2 (P <C0. 05). Conclusion

There are certain Th17/Treg and Thl/Th2 disorders in pa-

tients with cervical cancer,and HR-HPV positive can further promote Th17/Treg and Th1/Th2 imbalance in

patients with cervical cancer, suggesting that improving the immune microenvironment of patients with HR-

HPV positive cervical cancer is helpful for the treatment of patients.

Key words: high-risk human papillomavirus;

mune cell; immune factor

B S R A A TR L M R b TR AR 6
B 3.4 TR e B S8 T, HL L Ak
TR A AR R A R Ll FURE D Ho
AT LLB A 00 2 R, L s e N FL Sk e R
(HR-HPV) :5 22 8% U GE 08 {12 (i 7 300 b J SR B8 1) 8
I1 5 R R DR ek o B R AR R L S ECE B
M R R e Al R B B R R AR (CIND R BN E
B A R B XU R T A0 R O e i A
KU AR G MRS T 4 T RE AT 4y Sk B B
T ML CTh) P PE T 4l (Treg) % 26#, HATIA
KT B R R AEAE T 40 M4 T T AR A K 3
fieJ< M, AL 4% Thl/Th2, Thl17/Treg W 7254k, H 5 #
B EEA — 2R AR . AT LE i
HR-HPV BHYE S 3009 B34 19 G 22 40 JfLFN 98 5 [N ¢
it T f# HR-HPV 765 309 i VB - BLE . DLk g
B9 KB I A0 R S TR T AR AR B
1 BEME5RH%E
1.1 — %R HEH 2018 4E 10 A & 2021 4F 10 H
W 75 45 15 42 T e 5 B B (LA R fR R AS 52D WAC 34 10 ey
i R 196 BIAE B B AL, AF IS 37 ~65 &, F 8
(49.36+7.12) % ; 895 154 0] (B 40) , IR JiE 42 1
CBRIEE4D) s B Br 13 7= R (FIGO) o i e, T 4 25
i, 118 67 4, 1139 92 51, IV 1A 12 ). 35 4[R]30k
B CIN B 40 Bi/E A CIN 4, 4E % 35~64 ¥,
¥J(48.95+6.98)% ;CIN Il 9% 24 4], CINTI 2% 16 .,
I ) 18 MR SR R 40 BIAE SR X BR AL AR i
34~62 % 1 (48.854+8.10) %, 3 HAER LK, 2%
SG i X (P>>0.05) , BAG A otk g ABRE:
Y 28 BRAG A 1 2T 0 I OB 52 B TE Uk Y
. HEBRARME A R SR IR T s S I
JE B YL MR PR | O LA 0 S5 R s A O
FEDIRE S 5 A I HoAth Bk bR 5 Ak T 40 R 30 ol
FLW . AR 2 A B S SR, T E NG
) 5 A5 A 50 3 35 AR B BB 24 10 B2 D3 S o .

1.2 ik (D) REFADI R ARG 2 1@ 5 bk
M5 mL, ffi FH 32 E 0 3w 2 CytoFLEX i 32X 40 i A 46
W % 928 40 il Treg. Th17. Th17/Treg. Thl, Th2 X%
Thl/Th2 7K, 58 e 28 W B 55 CELISAD £
WA A 2 (ILD-17 e e A K H F-3(TGF-p) . T

cervical cancer;

T helper cell; regulatory T cell; im-

P FE-yAFN-v) 1L-4 7K. 55 & 25 I ik #
R TRARARRM., ) FHEAEE ARG
BIEAT HR-HPV #0585 OB e 306 1, 2 5% 5 3
HJ5 .k H HPV % H B Rl & T 835 5 S0, a5 e
M 5~10 B BUE 00 75 40 M bR A, 57 B a6 kK. HR-
HPV il i 71 & B b T 28 9 B B0 A7 BR A w4
M I A A A R R S U BT, e SR B
i % HR-HPV PHMER

1.3 WMEHEFR (1) H 3 BT 58X 4 10 % 28 40 i
SNE R F K, (2) MR P 2 2127 2R AU ) R ] L OF By 3
Si £HL R R — A5 40 by 1 T 2 R R 2 L B 8 R 4 A
JR 98 2E 1) B 3 A0 B L S RE TR K F . (3) AR H B S 9
R H LS A I HR-HPV e, 4 S B 41 (167
B FEAPELL (29 B, LA BH - 21 R0 B 1 2 2R 5 19
JZE A L L 5 AE P F K F

1.4 SEil2Fab 3 R SPSS25. 0 888k k414K
P FE K Gt dr. BIES A 7 2555 T R
Phx s TR, Z 4L R 7 22501, Z 418 i)
PO HE A8 R T SNK-q A5 56, PR ik 37 A A Bb 288 R FH il
SEAEAR ¢ R s T ECRORE DL B sk Ay R SRR, AL
Fede R X7 K 865 R A Spearman #H 3¢ 43 M1 HR-
HPV &Y 58 2509 8 35 % % 40 L . 48 6E [ 19 A ¢
PE. L P<<0.05 AZESASI#E L.

2 % e

2.1 3K i BSR4 Treg, Thl7,
Th17/Treg.Thl,Th2 /KF#] & & T CIN £H F1 X} B
2, Thl/Th2 KB BALT CIN 41 fix) 4, 22 %3
FE it E X (P <<0.05), CIN 240 Treg., Thl7,
Th17/Treg.Thl, Th2 7K *F B & & F % B 41, Thl/
Th2 /KA BAR T X IRA . 2 FWE SR E L (P<
0.05), WFEI1,

2.2 3HRIENFAKF LI EEUEA IL-17 . TGF-
B IFN-y. IL-4 7K ¥ B3 & 5 T CIN 2 F X B4, 22 S
KA G243 L (P <<0.05), CIN 4 11.-17 , TGF-8,
IFN-7. 1L-4 KFH B & TR, 256501 % 5 X
(P<<0.05), W% 2,

2.3 @Al S IR A R AR A Bimd S
JgdE 240 Treg. Th17. Th17/Treg. Thl, Th2 } Thl/
Th2 /K P, 2R L5 22 E X (P>0.05), UL



I E S 55k 2023 4 8 A1 % 20 %% 16 1 Lab Med Clin, August 2023, Vol. 20, No. 16 .« 2393

% 3, B e 1L-17 , TGF-B.IFN-y M 1L-4 K8, £ 7
2.4 GEEASREHARIERNFKP R BiEAS B E L (P>0.05), WK 4,
*®1 SHEEBMAK F L E (2 +5)
20 51 n Treg(%) Th17(%) Th17/Treg Th1(%) Th2(%) Thl/Th2
L 196 5.1240. 97 4.43+1.37 0.7740.10 17.8143.17 6.1241.31 2.5440.65
CIN 241 40 3.5341.03" 2.83+1.08" 0.65740.16" 14.9143.76" 3.394£1.19" 4.7741. 22"
XJ R 2 40 2.3940.32" 7 1.1240.35" 7 0.524£0.08"7 13.3642.68" 7 2.134£0.72" 7 6.49+2.60" 7
F 175. 588 130. 721 105. 767 39. 780 224. 211 204. 075
P 0. 001 <0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001
5 HUE4 e E, " P<<0.05; 5 CIN 4 b # . P<<0. 05,
x2 3ERAEREFKFELE (x+s,pg/mL)
415 n 1L-17 TGF-B IFN-Y 1L-4
B B 41 196 123.34+31. 28 53.34414.78 51.1148.53 39.24+8. 04
CIN 241 40 103.68+23.34" 37.75410.26" 37.4245.70" 27.754+7.53"
Xt HE 41 40 42.394+12.50" 7 21.544+3.80" 7 31.06+4.46" 7 19.7645.87°F
F 137.026 107. 333 142. 857 125. 861
P <<0. 001 <<0. 001 <<0. 001 <<0. 001
WS E U R, T P<<0.05;45 CIN 41 1%, 7 P<C0. 05,
x3 HEASKREAREHEBAKTELRE (> Ls)
25 n Treg( %) Th17(%) Th17/Treg Th1(%) Th2(%) Th1/Th2
R4 154 5.1620. 96 4.34+1.29 0.7740.09 17.7043.17 6.11+£1.32 2.55240. 65
JRgEd 42 4.9541.00 4.76=1.62 0.77240.11 18.2043. 20 6.121. 28 2.4720. 65
t 1.213 1.784 0. 481 0. 891 0.037 0.751
P 0.227 0.076 0.631 0.374 0. 970 0. 454

®4  BEASKREBAXREETFKERR(c+s,pg/mL) Treg.Th17.Th17/Treg. Th2 /K8 & & T B 4 .
2151 n IL-17 TGEB IFNy L4 Thl/Th2 /K BALT A4 . 2R WA G #E X
B4l 154 122.84432.46 53.12+15.17  50.98+8.61  39.12+8.09 (P<C0.05), PiZl Thl /KFH#, 2R LGt E X
JRBEAL 42 1251722678 54.16413.37 51.608.30  39.6747.92 (P>0.05), WFES,
¢ 0.426 0.401 0.418 0.388 2.6 [FHYEA S BITEA RAE N 7 OKF g R
P 0.671 0. 689 0. 676 0. 698 TL-17 TGF-R L4 AKCF WL 5 T I PEAL  22 AT 50T

2R (P<C0.05), Pl IFN-y KFH#. £ % L5
2.5 WS SPIEA R MK kg g DT RN P00, RS
x5 PRIEE SBAM AR E MK T LR (2 £5)
24131 n Treg(%) Th17¢%) Th17/Treg Th1(%) Th2(%) Thl/Th2
FHYEL 167 5.2840.91 4.60+1.28 0.78+0.08 17.80+3.15 6.2041.28 2.4440.62
Btk 29 4.1940. 74 3.45+1.48 0.71£0.10 17.8943. 35 5.61£1.35 3.10£0. 55
¢ 6.045 4.343 1.016 0. 140 2.283 5.410
P <0.001 <0. 001 <0. 001 0. 888 0.024 <0.001

2.7 HR-HPV &Y 5 G 400 | 58 5E B 7KF 19 46
#E B F HR-HPV &Yt 5 Treg, Th17,
Th17/Treg.Th2,1L-17, TGF-B, I1L-4 /K F & IF 4 3£

Py =Y

(r = 0.400,0.322.0. 312, 0. 361,0. 337, 0. 351,
0.322,P<C0.05), 5 Thl/Th2 K & i tH % (r=
—0.365,P<C0.05), 5 Thl.IFN-y 7K ¥ 76 4 % ¥



e 2394 - MIEF 5K 2023 4 8 A& 20 %% 16 M

Lab Med Clin, August 2023, Vol. 20, No. 16

(r=—0.045,—0.038,P=0.176),
F6 PHMEA S B HE K ERFKFELE (2 £s,pg/mL)

kil n 11-17 TGF-B IFN-Y 11-4
FHPEZL 167 126.41430.58 54.88+14.66  50.9148.47  39.99+7. 61
IR 29 105.697429.80 44,49+12.31 52.2548,94  34.91+9, 14
¢ 3.379 3. 600 0.778 3.220

P 0. 001 <20.001 0.437 0. 002
303 it

SEERE HUR KRR L N 13.1/100 000, 2 S8 L
PEBET 1 2 2% M Mg . H i F 5K A . CIN 7] By B
P HE J B B L X — o R RS Al 3k 20 4ED, Hirp
HR-HPV J& T M4E I DNA 55 5 . DL 55 545 & fh
i RAFE T AR, FEE AR HPV16,18 A4k
L HR-HPV B2 CIN 8 b 5 i 1) 5 2 XS
WEY, ek B, &S H 4 HR-HPV J5 ., HR-
HPV REfE i i1 4 E6 45 30 2 K %% 5 2 15 3 DNA,
B4 E6 S5 R R ROk, JF ik 5 s R p53.
p16 A5 HH ELAE FH o AR A 098 Sk R 358 P DI s 400 L 1 42
ZEfe Sy BoR A F EUR R A B & BT s HR-HPV
A 3 BEY B SR R SR R AR A R 3R 0K 32 |
S AR o 0 93 106 % A kAR L 1 T A BUR R IS Y
R AR E T HR-HPV X8 %598 B % 5 1)
AE (1452 e L ) 08 A7 AE — € i, 3l o 43 B HR-HPV
FH A By 290968 A8 25 G0 0% AN RN 2R RE PR 7 R A L AT Ol R
R A RN IR S %,

Th17 A5 TL-17 55 5 0E A 19 3 Wb, s HLAA
AT SN A A b 98 5 A= I A A0 A B R R
FIRERS . A BESE R B, Th17 58 SURE B3 Ik K 2
B MBS R A — M E Y. Treg A%
TGF-B 55335 , 7E MUK S sz it 32 18 4 vl 31 3 224
A B FAage ke . HATIA Y, F e S8 B
Treg ML, A B T B AW MW", Thi? Ml
Treg AH L £ AH B 57, BEAS ALK A3 B e 328 = N 1
KA Th17/Treg I -4 7R WL b F G328 2k AR
AU KB KRB, Th17, Treg, Th17/Treg 1L-17,
TGF-B /K76 & i 4 . CIN 4 K % B 4 vh 2 5
Rif AN ] 2 200 2 208 R 930 FB A 1Y) 8 400 L A 4% S P
TP, 2R LG5 5 L (P >0.05), 1 HR-
HPV BH ey #9882 # Treg, Th17,Thl17/Treg. 1L~
17 . TGF-B K F-¥ 8 & & F HR-HPV AR &, HE
g A HR-HPV J& Yt 5 Treg.Th17,.Th17/Treg.
IL-17  TGF-B /K F 2 IEA K (P<<0.05) ., #&RMEE
009 7 £ A G 0 R L WL AR RIE S R 1 L Thl7/
Treg J Mz Wi n & , i HR-HPV PRl fin gl Th17/
Treg i , 18 115 AT 38 56 b 987 40 B 14 12 2% 66 1 . 12 i G2
PEWR I KA . X P RESE T HR-HPV nJ 3@ i fid fiff

Rb %515 3 58 G P 09 2 2Kk, BELAY pl6 55 40 g J5 9 2
FIR I 8 4/6 /A BLVE FD L Rl ple o %k,
HLAAR A 38 I 25 8 AR Th17/ Treg 28 A8 451 |

Thl EZAF IFN-y R AE H 71 K5, fEE 1
SR L 00 R0 L 4 o — S A RUK P 1 R LA R
AR A B R R T4 A 2 B, A T v X i R
A A VR . The Al s A S 104 25 985
FH9FIE M Thl A B, BEAR R 2 05 20 B 0% % L BH
LA e TG E S . A5 & B LR AL T CIN B,
BUAT % 4 WA % A9 Thl/Th2 & #F-7, A BF 58 &k B,
Th2 IFEN-v . 1L-4 7K ¥ 7€ & 3 9 2 . CIN 41 Fi xf i 41
BT R, Thl/The B F T, 38 m B A 5 3005 48 1
HEJE PR Thl/Th2 e hRe = AL &, A5k
B BHMEA A4 Thl IFN-y /K F e, 22 5+ 40
TR L (P>0.05) HZ P Th2, IL-4 /K1
G T RIELL, Thl/ Th2 B A% T B 41 . 55 508
HFH HR-HPV B 5 Th2 1L-4 KF 2 IEAH K (P<
0.05),5 Thl/Th2 2 M AHK (P <C0.05), X1 HERE
T AE i i R 8 b, HR-HPV L 7] 28y 5211 4%
A (AR T 9K L 40 L ) i 2 A0 L 0 e SR T SR
Jei T R B 5 ) B S G 8 IR A S T MR BIL AR A A 2
AR 40 s 28 R B 1 % A L S BOHIL AR B 93 1 ) o
fd ey 0 B E A SR 2 DU BE 17 Th2 fi #, Th2 /K
B,

ZE LR, B B A fE7E— & B Th17/Treg.
Thl/Th2 ZH,, Hrh HR-HPV AT #— 5 42 i
# Thl17/Treg.Thl/Th2 K fiif . #2538 i k3% HR-
HPV Y S 508 8 W R MO A B TR F D
BT o (HRAVF AL — € o BR A3 455 R X5 #98
BH HR-HPV B Ye 2 AU F 47 42 DU, oK g P i HR-
HPV 8 gL 24 70 X0 5] 3509 £8 5 4 52 D) BE 1Y 52 W) 5 A B
FERBAL WG AR RAN T KA Z 0 40 B DL
EES S o

2% 3k

(1] Z=miE. 004 88 5 g SRR EaRll] b
Ji B 2% 7, 2021,43(9) :912-916.

(2] W% pRHE, BN, S5 I A AR HPV Y b B
TE IR EE B Ah i e e B 7 Ak [T ], h B R AR A 4
,2022,30(2) :424-429.

[3] SKEHBE51EE, T H3E.4. Th17/ Treg 41H5 S HikE HPV
TGRS R T E A frfiE, 2018,33(17) : 4-6.

(4] FHEML 2, LEZ. W ASCCP 2012 4F 2 8 i £
Ve AT 78 4 P Y AR 52 (O [T, B BR 4 7= Bl 2 g
#,2015,42(2) :238-240.

[5] FF. RIS, b, % N5l il X 1318 fi 5
P I R AR AAE 43 T L0 . v B4 7= B I R 2% i, 2022, 23 (1) »
18-20. CTFHE55 2399 O



HIEFS IR 2023 F 8 A% 20 %% 16 H

Lab Med Clin, August 2023, Vol. 20, No. 16

* 2399 -

for Sjogren’ s syndrome: a data-driven, expert consensus
approach in the Sjogren’ s International Collaborative
Clinical Alliance cohort[]]. Arthritis Care Res ( Hobo-
ken),2012,64(4) :475-487.

[3] JIANG C R,LI H L. The value of miR-146a and miR-
4484 expressions in the diagnosis of anti-SSA antibody
positive Sjogren’ s syndrome and the correlations with
prognosis[ J]. Eur Rev Med Pharmacol Sci,2018,22(15) :
4800-4805.

[4] SCOFIELD R H,FAYYAZ A,KURIEN B T,et al. Prog-
nostic value of Sjogren's syndrome autoantibodies[J]. ]
Lab Precis Med,2018,3:32090197.

[5] TRIER N H. Detection of SSA and SSB antibodies associ-
ated with primary sjogren’ s syndrome using enzyme-
linked immunosorbent assay[ J ]. Methods Mol Biol,2019,
1901.229-237.

[6] BRITO-ZERON P, THEANDER E,BALDINI C, et al.
Early diagnosis of primary Sjogren’s syndrome: EULAR-
SS task force clinical recommendations [ ] ]. Expert Rev
Clin Immunol,2016,12(2) :137-156.

[7] ZHANG F C,LIU L, XU D. Correlation of anti-60000
SSA antibody and anti-52000 SSA antibody with System-
ic Lupus Erythematosus and Sjogren’s syndrome[]].
Zhonghua Yi Xue Za Zhi.2007,87(1) :7-10.

[8] DEFENDENTI C,ATZENI F,SPINA M F,et al. Clinical
and laboratory aspects of Ro/SSA-52 autoantibodies[]].
Autoimmun Rev,2011,10(3) :150-154.

[9] CAFARO G,PERRICONE C.BALDINI C.et al. Signifi-

cance of anti-La/SSB antibodies in primary Sjogren’s syn-
drome patients with combined positivity for anti-Ro/SSA
and salivary gland biopsy[]]. Clin Exp Rheumatol, 2020,
126(4) :53-56.

[10] VENABLES P J,SHATTLES W,PEASE C T,et al. An-
ti-La (SS-B): a diagnostic criterion for Sjogren’s syn-
drome? [J]. Clin Exp Rheumatol,1989,7(2):181-184.

(117 445, 5 Hk, XB U Ie. Hi SSB ik 5 7 & o T 1 25 A 1F
TV B IR R R SC e LT, AR BE 25 T A=, 2018, 34
(11):1611-1614.

[12] QUARTUCCIO L,ISOLA M, BALDINI C, et al. Bio-
markers of lymphoma in Sjogren’s syndrome and evalua-
tion of the lymphoma risk in prelymphomatous condi-
tions: results of a multicenter study[J]. ] Autoimmun,
2014,51:75-80.

[13] QUARTUCCIO L,BALDINI C,BARTOLONI E,et al.
Anti-SSA/SSB negative Sjogren’ s syndrome shows a
lower prevalence of lymphoproliferative manifestations,
and a lower risk of lymphoma evolution[ J]. Autoimmun
Rev,2015,14(11):1019-1022.

[14] CAFARO G,PERRICONE C,BALDINI C,et al. Signifi-
cance of anti-La/SSB antibodies in primary Sjogren’s syn-
drome patients with combined positivity for anti-Ro/SSA
and salivary gland biopsy[J]. Clin Exp Rheumatol, 2020,
126(4) :53-56.

(W A3 . 2022-11-16 18l H 3] : 2023-03-08)

5 2394 O

(6] dk— 5 BEMS . /i 91, 4% PFAG 40 i =% L HR-HPV 18 B 52
o A v ke A B SR T A AR B 4 R RIS LT . b AR R
44 ,2021,25(7) :812-816.

[7] CHABEREK K,MROWIEC M.KACZMAREK M, et al.
The creation of the suppressive cancer microenvironment
in patients with hpv-positive cervical cancer[ ] ]. Diagnos-
tics (Basel) ,2022,12(8):1906-1914.

(8] VAR, Wralk, #h 3, 5. & 3UE T ARG B HPV RUR I
Th17/Treg AN LT 1. AR B B e 7 2 3, 2021, 31
(1):138-142.

(9] WR&WRZAL, PR, 2. HPV YL E S0 725 % Thl7
A T2 1L-10  E2F-1 8 1 K7 B i R 28 LT . b
He I e S e 2 23, 2020, 30(15) : 2357-2361.

(107 F A%, i at i B U [ LS mir-210 Rk 5 HPV
JE G & Th17/Treg “F- M5 iy 3¢ & [J 1. Wl b B2 24, 2020, 42
(23):3556-3559.

(117 BESCHR, B M, 3% 2, 8. T Ik I8 40 i SIE A X HC 40 i )
T 1 B U R AN I Y AR A e CLT L T E AR
5247 ,2020,30(6) :695-697.

[12] Be Z2A00m , WR , 45 8 U 8 3 A 3L 3 R0 i L
HSP70 3535 J Treg 41 o3 Aii 0F 58 [T, v 48 B= B S g 2%

2

2

£

fm
&

F4 5 .2020,30(5) :729-733.

[13] ki, = A 3%, B SUm M it 7 R EE = i 2k [T
S BE 22, 2022,38(15) :1856-1859.

[14] FEAERR, WP AR 55, 5 BUE 52 2% K I L BIF 58
JELT]. B PR id = B2 2 35, 2022, 49(2) . 207-211.

[15] 24 IMRLL, K D707 . 55, B BUR B & HPV By R
LeHh AL Thl/ The 40 M B 7 A2 (e BF 52 [T, 52 FH 988 AE 44
#,2021,36(4) :555-558.

(167 A%, AHT. Bl Bt T bk B2 40 i 5 5 3500 43 301 R0 1905 AH 56
PELT ] W ORI R R 22 5241, 2021, 55(1) : 64-67.

[17] X B, BRI 8 30K 48 & 3F HPV 2% e 3 B13E Sk W e
Th1/Th2 [T fif )2 WF5E . 2022, 44(3) : 224-228,

[18] ZHENG J J, MIAO J R, WU Q, et al. Correlation be-
tween HPV-negative cervical lesions and cervical micro-
environment[ J]. Taiwan ] Obstet Gynecol,2020,59(6) :
855-861.

[19] BOGANI G, SOPRACORDEVOLE F,DI DONATO V,
et al. High-risk HPV-positive and -negative high-grade
cervical dysplasia:analysis of 5-year outcomes[ J]. Gyne-
col Oncol,2021,161(1):173-178.

(e Hs A . 2022-11-15 18l H 1] : 2023-05-10)



