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Abstract

Objective: To determine the association between the expression of P16 and Ki-67 and cervical le-
sions, and to evaluate the role of P16 and Ki-67 as prognostic markers for persistent high risk
human papillomavirus (hr-HPV) infection. Methods: Totally 1369 cases of cervical biopsies were
enrolled, 392 cases with negative for dysplasia (NEG), 519 with cervical intraepithelial neoplasia I
(CIN I), 257 with CIN II, 154 with CIN III and 47 with cervical squamous cell carcinoma (SCC). Fur-
thermore, 306 women with CIN I were recruited into 12-month follow-up, and HPV specific gene
detection by polymerase chain reaction was used to detect hr-HPV of cervical secretions at
6-month-interval for 12-month follow-up period. 133 women were infected with persistent
hr-HPV, 94 with transient infection and 79 not infected with hr-HPV. The expression of P16 and
Ki-67 was evaluated by immunohistochemical method. The immunostaining results of P16 and
Ki-67 were classified into four categories: negative, 1+, 2+ and 3+. Results: There was significant
increase in the expression of P16 and Ki-67 (P < 0.01) from NEG to SCC. There was no significant
difference in the expression of P16 and Ki-67 between CIN II and CIN III (P > 0.05). Ratio of P16
positivity was positive correlated with persistent hr-HPV infection (P < 0.05). Ratios of P16 and
Ki-67 in hr-HPV infection group were significantly higher than that of non-infection group (P <
0.05). Conclusion: P16 and Ki-67 can improve the diagnostic accuracy of cervical lesions. P16 ex-
pression is correlated with persistent hr-HPV infection in CIN I patients.

Keywords

Cervical Intraepithelial Neoplasia (CIN), Immunohistochemistry, P16, Ki-67, Human
Papillomavirus (HPV)

P16F0Ki-675 E TG B2 EHPVIFEMBELR

DERER

SCEG| R, e, ik, G P16 A Ki-67 LE B B E HPV RSO R IERT D). IR RES 2R,
2018, 8(8): 776-783. DOI: 10.12677/acm.2018.88130


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2018.88130
https://doi.org/10.12677/acm.2018.88130
http://www.hanspub.org

TR 5

MRS

FERY, £8&8, & K, # B

' R A IR A N N R EEBE R e, B
‘Rl ER X POER, L

YFEGF R I — I R b, i

Email: 83944766@qq.com, ‘"hongling789@163.com

Woks H . 20184F10H7H: FHER: 20184F10H23H; &4 HIH: 20184F10H30H

R

HE: HiTP16FIKi-67R A S EFURELZ HPIRR, WHAEP16AKI-67/E AR AR AR LB (hr-HPV)
FEREFERCUNE . Tk AANBITERFEA13695], TEAREWNEG) 39261, B3 EEN
JEAET (CIN ) 5194, CIN 112574, CIN III 1545, BERZAAEFE(SCC) 4761 4F, 3068 CIN IEEH
HWANBRANAKBED Y, FHAPVER: RS YR R A B RN ERN EH 5 hr-HPV, FE
WHANEN BRAN—IR. 1334 BEFEBR hr-HPV, 944 —tERYL, 794 K BRYhr-HPV., S8 4H
LB P16FKI-67IRIE . PLOFIKI-67THI Rt R A0, B, 1+, 2+f3+. £ R: 5NEG
FH L CINSHISCCH P16F1Ki-67 /) RiE ) B EW NP < 0.01). CIN IITFP16HKi-67/)F&iE 5 CIN I L
TREMERP > 0.05). PI6FHER Shr-HPVIFERILIEAAR(P < 0.05). hr-HPVRILEE FP162A K
Ki-67fA#E R B EH TR BYhr-HPVH B (P < 0.05). £18: P16IKi-67T iR 5 = M2 ML Wit i,
P16%1%5 5CIN I 8 hr-HP VIR R YL AT o1 .

E3: 45
BHERREE, ABARLE, P16, Ki-67, NI LERE
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1. 5]

U T A BR AV B R I R (1], HORYE T E S E B NRAR(CIN),  HETAEE A CIN
AT A R S SR . AT CIN Dif], 8% @0 &bV, LfiaIT[2]. 1M CIN I #1 CIN 1II
T 9 ) 5 EERRAR BT, AL R ) Bl SO AR BR AR S B B A 1 ZE 4R A A A R R 12
Wr “EritE” , AHIZJ7V5 0T R 52 B W 824 FIL 883 (] 22 S 2 (3] [4]. tbAh, R84 5 CINs 2 [H]
225 CIN 15 CIN /I 2 (8] ) 22 S AR TR A8 2 B AR MEFR tH B R LA AKX 73, 4 & S 80 B2 G
JTEANRIT[5] [6]0 PRI, 5 2006 28 (AR 72 W xot 11 PR = 26 () wR SR AN B8 YR 7 3 o B2

RZH e a8 N FSIRR BE (he-HP V)& G B RIBAL, RAE — /N FFEAAE . FF4E0) hr-HPV 442
CIN FIE @R A KI5 —[7]. B, A E R TNFESEME he-HPV BY9k A A
MRMIERINE . 4RI, he-HPV BIRFSE a2 SO 2~14 N H, 6808 6 ASHI[8] [9] [10].
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Syrjanen, K. &4 18 N FLICHRIB R B FFEEAATE 6 AN H LA X 34T Tl & L[ 11]. P16INK4a (P16)4&—
Tl 2 ) SO B ARG P SR A A R, TR T A AN G S SRS AR[12] [13]. Ki-67 & il K
(K — A 20 P B4 B 1) P SRR AR [ 14]. 4 EoR P16 M Ki-67 fE12W CIN FRHIINME . 4R, %F P16 Al
Ki-67 5 hr-HPV FFREYL )50 REE WA FRIE . AW FTIESE 2015 FFIK A 2018 FEYIEFRBeAT BB B G £
DIBRTF AR, 0PI P16 Al Ki-67 FIXHATRMN, JF730 47 7 hr-HPV &4 5 P16 Al Ki-67 Fik I AH K o

2. RIS EZE
2.1. fRBIEEER

ABEFAIN 2015 4F 10 F 22 2018 4 2 F1E B FE 2= 2= B I e 26 75 N REE Bt B s 12 1 1369 151 44
Ji 224G S ) (IR LR R 1 R 4 ) ASCUS, (b AR EERAR) LSIL, (- B PN i B 99 4%) HSIL 2% 5 30
% (SCC) B o Fhe 17~69 % (735 30.39 %), YANFRHE: KPS >70 73 AR$EsZid B HUEM A HF A
J7: REZHE ST BHALRSG ™ EEIRE: LHAMRGUEE MR . HEBRbRE: DRFE AR
B EAREMEORE . IRKERA AW . BT R HEER TSR UIRFR, BdRE
At 20 S (PCRYRE I hr-HPV LRl b i fi R 1% 22 5 P T 28 7S N ER R Bt B e A6 B 2% B s e 17 P A sie i
TP, FHARMERGEE B AE R E .

VAR R AR e A A SN D) % 3 um B, VIR F O3 AAS R L (H&E) Y (AT H AR 7
TE A TE R RE S HEAT P16 AT Ki-67 ) 4L (IHC) Jett . s HE Jettt) i 56 i 2 4 b 3 2
FEA, FILRZWE N ShritE. W WANE, U H L 5N AIA LR . 386 306 44 CIN
LN 12 S A BIBEV . 75 12 AN A BT I, & 6 AN A 37— IR E 3 WP i) HPV 2 RIS .

22. REARALNFRE

B A B (48 THC Yeth, UL HREARS, EoREhKEe, H PBS Sk, &
EDTA ¥#i(pH8.0, 100°C, 2.5 78 d & b AT H B T34 4. REPTA P16 Huk(1:200 #ks, #iX
48, BMO0266), HPiA Ki-67 Hifh(1:50 Fike, sMIH 14, BM4381). IHC FLt0g5 1KMW P16
FE4H 57 B2 fu A% T R0k, Ki-67 MLEAE 4% R IE TG DL P16 RIBE O SR : IR T 5%),
FHBAPE(1+, 5%~25%), TFEEPHMEQ+, 26%~50%), HEPHIEQG+H, KT 50%). AT HiE Ki-67 RIEMFIELK,
TE AL ET (< 400) G 25 A7 T 384 B 2 1 200 A L B 4R A 40 A% « Ki-67 BHYEANAR A 4 ELAR T 5%
5%~25%~ 26%~50%FIKT 50% 73 A AN 1+, 2+F1 3+,

2.3. hr-HPV EE#50

KPS HPV 23 BN A & RIS A R AR, 8 R G HHE R B(PCR)AESMT 1 F1 DNA
SR HABIT DNA $2HG. §48. 438, e, SR g R, 15 MaalyiaiE: HPVI6. 18, 31,
33, 35. 39, 45. 51. 52, 53. 56, 58. 59. 66. 68. fE 12 AN HMIBEVI M, #ZWiA CIN I 1) 306 %
S 5HRBZIRIT . — I EEGOE A B, AR T — R X A ] he-HPV 25 R RS B
FEELME he-HPV IR YR 12 A4S H B U7 83100 SR 0 B AH R0 he-HPV 288, RIRYLRIRBE T BAE] hr-HPV
2 enk Rl GEE S/ S| ER E AR N

24. GFESH

ff ] SPSS 16.0 AT G200 MR iR ®, FIH Spearman A<k 0T H 748
B2 oA M, SR 2L T he-HPV B4t 5 P16 Fl Ki-67 Fak A E . XUl P < 0.05 NN ZE
BEAG R L.
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3. &8
3.1. P16 # Ki-67 £ & Sim THLA P HIFRIE

w1 fon, P16 Ml Ki-67 FIFRIEE B8R B M9 H %. NEG, CINI, CINII, CIN I f1 SCC H
P16 FIRHME R 2518 20.66%, 82.47%, 98.83%, 98.70%F1 100%; Ki-67 HIBHEZR 2514 31.38%, 80.15%,
97.28%, 98.05%41 100%. FfEAE/> 2% ETF, P16 (P<0.01, & 1)HIKi-67 (P<0.01, [8]2)%ikEEH
B {H CINII AT CINIIIH P16 (P> 0.05)F1 Ki-67 (P > 0.05)FH 1% T i 3 % 57 o

Figure 1. Immunohistochemical staining results of P16
B 1.Pl6 REBRLANFRELER. (A) TEIFENEG)HHEXEE; (B) EFM LKA I (CIN I); (C) CINI
I; (D)CINII; (E) BHR4AARREE(SCC), #RR 60 pm

Figure 2. Immunohistochemical staining results of Ki-67
B 2.Ki-67 RBBANFRBLER. (A) TEATFHENEGAMEIE; (B) EHLEMEE 1(CINID); (C)
CINII; (D) CINIII; (E) BHK4MAREE(SCC), #rR 60 um
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Table 1. Expression of P16 and Ki-67 in different cervical lesions

%< 1. P16 F1 Ki-67 FEA R B FHR LT HFTIEER

P16 Ki-67

Uik 1+ 2+ 3+ B 1+ 2+ 3+

NEG 311 61 15 5 269 116 7 0
CINI 91 110 174 144 103 201 183 32
CINII 3 14 27 213 7 44 131 75
CIN III 2 7 31 114 3 9 29 113
scc 0 0 9 38 0 1 4 42
&t 407 192 256 514 382 371 354 262

: NEG: TRERIAS; CIN: HH L NRAS; SCC: &3 .

3.2. P16 BYRIX 5 Ki-67 RIXIEHEX

P16 FIRIE/KT 5 Ki-67 FIFRIEK T EIEMH K =0.641, P=0.008). 359 ] P16 1 Ki-67 XX 14 #E
WA NEG 8 CIN 1 (55 2). 1E P16 F Ki-67 FiAY 2 3EFHIEGHI 163 FIFEAHH 151 BN &
2% CIN (CIN II f1 CIN DB SCC. 2 i P16 BB R 402 CIN H Ki-67 ik 2. 1 4] Ki-67 F&ik
[ ) 20 2% CIN H P16 Ik S PH M .

3.3. P16 0 Ki-67 X5 hr-HPV BRI

306 4 CIN 1 &35, hr-HPV FREEvhiE gy 133 4, —id ks 94 #il. P16 FHPEZRS HPV KRk gy
RS Z A AEAE B Z A P16, 1= 0.364, P =0.011).Ki-67 FHPEZR 5 HPV FFE2 4IRS (Ki-67, 1 = —0.009,
P=0.974)T0 R E M KM he-HPV LB P16 DL Ki-67 PHI% 3 3 & T ARESY he-HPV )83 (P16,
P=0.003; Ki-67, P=0.019) (¥ 3).

4. Vg

H 0 R A D EnT T I RFSE he-HPV B AR EX[15] [16], ©RBL 16, 18, 31, 33, 35, 39,
45, 51, 52, 56, 58, 59 168 & HPV FFaikges|e4e K24 CIN M EHUE, i Fid hr-HPV R B
SE XN “EUE T REERA17][18]. YFE KT P16 M Ki-67 Y Ye o e B 0% A8 rh B RO 70 B 4E rh e
w7 1 CIN [FIZ2I1[19] [20]. EABETTH, FRATER T REMFEAR, FEPA5 IR A H P16 1 Ki-67 Hi%
HEUL AR NE . AR A T P16 M Ki-67 7E CIN I 53 hr-HPV #5452 B b 1 75 118 .

iR IR, CINII, CIN I F1 SCC # P16 Al Ki-67 f3iAH T CINI, H CINIfINEG 2 a4 5%
PZER . BEERWERE, P16 Ml Ki-67 RIAREMEIN. iXEKW P16 M Ki-67 Fii 214U ge o n] H T P4k
BT . (EAF PR, 2 6 P16 B CIN /I PHIERIE Ki-67, 1 Ki-67 BIPE CIN /I BHERIA
P16. B3R P16 R ta s & Ki-67 1] LA &m0 CIN plisWiikafite, JH Ple F Ki-67 J& B AMW A
kR &Y. P16 Al Ki-67 FRiAfE CIN I A1 CIN I FE R EFEMEZ 7, $78 P16 iRk & I F4F, H Ki-67
£ CIN KRR RIEH, E7ZE — LR ORIIE .

hr-HPV &Y 53505 8 2L R A B g E R, R E7 /& he-HPV [ EZEHUEHRF([21]. E7
5 Jib e 8 7R AL IR IR 200 LR B (pRB) 45 5 il pRB KT, 33040 M A 1H G133 S 162221 B
U A A 2 E2F RUBIN[23], SEREH (A Ki-67 FIE KT I bR ). P16 /& —Ff pRB T K7,
BAEZ pRB [ fU i 2, HRVE 3 P16 fUidkRIE[24]. X T hr-HPV 5 P16 DL K Ki-67 ik
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Table 2. Expression correlation of P16 and Ki-67
7 2. P16 7 Ki-67 FRikHEXM

P16
it

¥R 1+ 2+ 3+
BtE 359 18 4 1 382
1+ 34 157 88 92 371

Ki-67

2+ 12 10 74 258 354
3+ 2 7 90 163 262
&t 407 192 256 514 1369

Table 3. Correlation between P16 and Ki-67 expression and hr-HPV infection
% 3. P16 fl Ki-67 Fik5 hr-HPV RESAIHE KM

FRo g — R Y
P16 [T 31 25 68
P16 BHME 102 69 11
Ki-67 Bt 59 41 57
Ki-67 BAtH: 74 53 22

Z IR 2, 289838 NN P16 WIE A he-HPV 55 CIN (AR EM 2 —[25], H H P16 KA FH % 1) hr-HPV
F PR A A N R B P . BRI RIS, P16 MIFHMER S HPV YUK 2 A FEAE 35 A Gk
(P16, r=0.364, P=0.011). {H)2&, Ki-67 HH%5 HPV BYRE 2 [0 FIAH P RAK(Ki-67, r=-0.009,
P =0.974), AT W5 P16 Fl Ki-67 fERFEEME he-HPV JEGe I/ER, FRATXS he-HPV A&M3E/T T 12 ™ H
BT AW EH, BT A NGRS EA CIN T, LRUE T BB E B . [FE, CIN
1 JBt T HPV IR MIEYE, ARG AR A i b 1 W 2 i AR S2 RIVE YT, DAl id FEVa YT . AW iikiE HPV
FAPER)— Lyl , Ple HOoNPATE[26]. 5 AREKY: hr-HPV HIHEE L, 78 hr-HPV $5 42 R YLl —id 1 %
YR FE ) P16 A Ki-67 FHMER B E W INP16, P=0.003; Ki-67, P=0.019). X#&/K P16 fl Ki-67 & AR
SV HPV B 7 HAT — €M . (22 hr-HPV YL S8 P16 Fl Ki-67 ik ML A 58
ST, AR BT . AN, T ARFAALK CIN 134T 7 VTR he-HPV YL EREE I, Rt
T RO E SR P16 Fl Ki-67 RiAH hr-HPV FFEL B 1A B G RIE A FETF 7L

5. &5ig

Zi LATiR, Ple HAMZIAN CINT B hr-HPV FFSHER M TS BA HEE L, a2 B ARyl =
U AR 2 JE Rt B R A o
ZE&UWH

g R R 22 2016 4 BERS P ¥ 5E 4 H £ H (HMSF-16-21-021).
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