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Proliferating cell nuciear antigen (PCNA) is a nuclear protein associated with the cell prolif-
erative state. The relationship between the presence of human papillomavirus (HPV) and pro-
liferative indices (PI) was studied. Determination of PI was done by immunohistochemical
staining via the avidin-biotin-complex immunoperoxidase method and HPV 16 and HPV 18 sta-
tus by Southern hlot hybridization on paraffin-embedded material from 49 patients with carci-

noma of the uterine cervix.

HPYV 16 was present in 15 cases, HPV 18 was observed in 6 cases, and both HPV 16 and HPV
18 were found in 4 cases. There was significant correlation between PI and HPV types. PI was
59.7£9.0% in HPV 16 positive lesion, 67.4+10.6% in HPV 18 positive lesion, 79.4+4.2% in both

HPV 16 and HPV 18 positive lesion, and 57.5+16.8% in HPV negative lesion.

Among cervical adenocarcinomas, PI was 72.5+14.9% in HPV 16 or HPV 18 positive lesion, as
compared to 33.8+15.1% in HPV negative lesion. No correlation was found between HPV-DNA

positivity and PI in relation to clinical stages, histologic types, and lesion size.
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chgherah oA A 27 % A5 3

A &

HT 44718 A{FF vielsl~(human papillo-
mavirus, HPV)7} 2434514 & iste Fa
T HYAE B35y glem'~' DNA hybridiza-
tion #hgel o #a HPV type T4 E3
HPV type 16 % 18°] "ol AAYg 7129 484
AT ARG dHY ] sk BaFe} gle
L= okel FAle] Ay A FEE e gl
2o] HPV type 16 % 18 DNAS2| 232 LAY
A B g F¥E XA gtk B
dups-,

3 7¥<t N4 aneuploidy %7l ALFH oAF
7t v BauEe] glew xE DNA aneu-
ploidy= A3 3% HPV #WHirt Aoz olilsi=
AL A 22 F b) glen®™ HPV DNA
¢} DNA ploidyZtel dgt4e giotz wase] g
1—;]_30,31‘35‘37).

Proiiferating cell nuclear antigen(PCNA)=
AE£FAH fdde] e ALz A HxFI) F
53] S phasedid T2 #4450 DNA EA 23
g 9L by Bage] bt PCNAE )¢
# ALFTAF 4L dAHEGY FSAH F838)
oty B3 g w} gleni¥-) Oka 5 (1992Y" & g
AFAF Aol ol Falalz A 2f2)r) gviw B
FEtdel. HPVel #d®d #3738 234+ PCNA
g o]43dld AEFAFLE S4¥ezy HPVSEY
typeol whg wlabdAgel o g5l dlFSald =&
o] =zalaa oAt

olefl Az AFAEG Fate] slel4 South-
ern blot hybridization 7] i-2- o143led HPV type
16, 189 &3 zZAlsl3z, PCNAE 4% Az3
Aee AR EN T AR H7], 2T 4
Eye, da2 av], dutd Ao T 4 ¢ ey
A A oAl ol AESA% W3E vm B
3t HPV type 16 ¥ 18¢] A-Z2Y 23«4 g
S friEts 71l lelM FoFAlE e Fala) A
o] 2=AE& FAELE HPV type 16 22 type 18
FA Wl ae Mo & ZAe] sledalnA gt

ATCY N By

A7 e A8 wWeRATA PR Al 7
TR 104 3 AgA xTAFG 3942 1
7] 54, 271 234, 37] 9+, 47] ldlo|gler wizpy
A2 g A9E Aelrt ysick(Table 1),

471 A #FAtell A 28 Hel AFAHAREAE AA
8+ Southern blot hybridization>|¥ & o]&3}ed
HPV type 16 3 18 DNAsE #&s&32 PCNAS
o] &g AT FAFE SAs 2T ARG W), o
&9 27], 2A%A Ay, Fyiddstd Hel £ o
4 % g A dqFedxte) o AExFAF W5
£ viwsl FAEA EAE Algsgc).

1) Human Papillomavirus Type 16 2 18
DNAsS| Ha

(1) xt2Z2% x5olH D¥EA DNA #e|: 74
F AR 2A4E AA AL FE5YEA £ Samb-
rook5{1989)%e] v]&¢ wWeoR IR DNAE
Felslgch

(2) Dot blot hybridization: -7 2% = 3ol 4]
£y x&4 DNA(1~5.@)% 02N NaOH %=
ol 4 WA A -4 2N ammonium acetate pH
45 &4 1/10 ¥ H7iste] F34]7)3, o] £
Hol 20x SSC £dE& £ FArlsle] 28 g Fw3
gr}. 10x SSCZ F Y& #2 nylon membrane &
slot blot A3l Yol #AFF AEEF slotel] 7}3}
i AFHZ izt slot blotstgul. |34 F
¥|¢ membranes 80°CeliA 2417t P& Fof [“P]

Table 1. Study group characteristics

Group No. Mean age
Carcinoma in situ 10 46
Invasive carcinoma 39

I 5 46

II 23 60

11 9 51

v 1 58

Not known i
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—HPV Type 16 % 18 st AF 73 #aleA PCNA 3o B A7 -

2 FAY HPV 16 % 18 DNAE HAAE o|4
o] hybridization3teich. Hybridizatione] #vi=
2xSSC, 0.5% SDS £ o2 Ao 23] A3z,
0.5x5SC, 0.1% SDS #¥o2 65T+ 30¥- A3
slgch. AH&ell4] membraned A=A Fof —70
CoAA 24217 b Xray Q&8 a2

{3) Southern blot hybridization: At ZHH =
Ao 4] E27 223 DNA(I0pg)s 9= ABEL
2 shHs) Agg ok-& 0.8% agarose gelel A A7
g%% oId Southern{l975)Ve] 7|&% v o
2} nylon membranes] DNA band& &3} <13
A #ul§ membraned 80°CoA 24|17t 73 Fol
[*P]= #£4%2 HPV 16 ¥ 18 DNAE RAAZ o]
48] hybridizationgitl, Hybridizatione] &1}
o 2xSSC, 0.5% SDS &Yoo Apd4 25 AFH
#a, 0.5x88C, 0.1% SDS &9e 2 65°Cold 308
A Habgct, A4g-ol4 membraned HAEA|Z Fo
—70°Cold 2427t E<t X-ray & 73215

2) PCNAO| cHgt =X siars B
2wyl 74 sy EFWEA¢ A3 hematox-

vlin-eosin H4¢ @ FdE U 5~64m
2d4 A48 e e xylene2 & dalebHE =
A2 AR g g 03% AdETLE
37)sle] 30%7F H2lshed Hal4g =babEE A (perox-
idase)e] =rg-g¢ +a)2)1glc}. Phosphate buffered
saline(PBS)l4 33 A#H¥ ¥ 2% A4 d42¥93
(goat serum)® 7}5ted 30¥-7F whgAlFHch 4 &
Az 1:1022 3447 PCIeE 7H o3 A&
A 1A7F vbgAl 71 PBSel 4 108-7k4 33 Al #H
the 1:2002.2 #4A17) biotin A3 olxpea
(biotinylated anti-mouse IgG)3 7}t AH&ellA
3087 kg A)7ict. PBS2 33 Al¥ ¥ avidin-bio-
tin-complex(ABC) peroxidase® ~}sl 3083
ubg- Az}, 2 ebA7ke] =4 Hde PBS 4ol
33 4 3skgick. PBSe
tetrahydrochlorides} 0.02% hydrogen peroxi-
dase® E{§ 49% et 287 wbEAlgch
Chromogene®  AEC(3-amino-9-ethyl-carba-
zole)& AH&Shed WAA7| F4 Az o] AF A
Mo g uy MEE de 2 fEsixc) FEiq|
A efal & A X ff PCNA FHAE 2o o

3,3’-diaminobenzidine

Fig. 1. PC10 immunostaining of squamous cell carcinoma of the uterine cervix, showing many

positive cells.
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gteter gl A 27 R A5 E
¥ae Faod ATFASE 23shao,
3) EALE By

HPV type, Az 7344t el W7l wae 57, 24
A Ly, Furgula FHelol @2 A2 F4F e
Ay t AW, #4844y, Mann-Whitney U #
AHE AH-dlg e BAA f44L P<0.054 7
2 s},

4 =

&Y ARt AZAF 1ANe I5e
WA shAZ g2 ¥ o] PCNAZE ¢4 W
4% 2gvhFig. 1)

AHg7ARde H7), 2% AExygd, Wi 3
7h slmhd Aolel mal AEZHAE S wlag F3t
ool zel7k @i} (Table 2).

HPV type'd ¥E& 16 AE(16+) 154, 18
FAda(18+) 69, 16 3 18 FHZF(16&18+) 44,
16 3 18 24F(16/18—) 24¢oj3loq HPV
typeol mE MEZAFE 16+ Foll4] 59.7+£9.0%,
18+ FoM 67.41106%, 16&18+ FohH 79.4%
4.2%, 16/18— T4 57.5£16.9% %4 HPV type
oA =zt sfgle 2el7h et (Fig. 2).

Table 2, Pl in relation to patient characteristics

Aed 9 3
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Fig. 3. PI in relation to HPV-DNA positivity.

Table 8. Correlation of HPV 16 and HPV 18 positivi-
ty with PI in relation to patient character-
istics

No. Pl%

Stage

0 10 66.7+11.2

I-I1 28 61.2+159

II1-1V 10 55.4+13.9
Histologic type

Squamous 42 62.4+129

Adenocarcinoms 7 538222
Tumor size

< 4 em 27 60.8+16.9

= 4cm 22 58.0+14.6
Lymph node

Positive 3 59.2+ 7.7

Negative 12 58.3+16.6

HPV 16/18
No.
Negative Positive

Stage

0 10 7.1+ 83 60,1128

I.I1 28 54.2+18.8 66.5+11.1

Im-Iv 10 482+132 625114
Histologic type

Squamous 42  56.7£15.7 646107

Adenocarcinoma 7  414+180 725+£14.9
Tumor size

< 4ecm 7 62.1£18.0 64111012

= 4c¢em 22 510136 65.7+12.0
Lymph node

Positive 3 537 00 646+ 8.7

Negative 12 6521147 704+11.4

-~ 776 —



—HPV Type 16 ¢ 184 74 ® 2T A% #atei4] PCNA &4 ¥¢ 47—

HPV 16 & 18 443(16/18+)% HPV 16 ¥
18 $4T(16/18 )28 virol AEFATE 24
A 16/18+ FolA 64.7£11.2%, 16/18— T4
57.5116.9% 24 F Fzbel AEFHFY Fo% F
ole HAY 7 U+ Fig. 3).

Px o), EAgA AEzygH, ATAY Hi9
27], {453 Ao} <% ==} HPV 16/18+ &3
16/18 FelA AExFAFE =AM A5t gt 3
4§ HPV 16/18— e+ 39.8+15.1%, 16/18+ &+
FA 725+14.9%E 16/18+ TAA 16/18— T
wigte] WA FrtEged o F7F Ao FAYA
f&e 7 o g9sicH(Table 3).

I &

#7 chlamydia trachomatis, AHAE w}e]a
2{cytomegalovirus) ¥ GEEA svleld s (her-
pes simplex virus)53 A-F7A%48 dA45te] @
Ao #g g gt dF Bnge| o He
esel el dBAdE s Bilden
= HPVZ| o4 vholel A8y AT AHsHE 8
Sz Tag HUAZ EFels ghon'"" DNAS2]
clonings} hybridization el 7PEE 605959
HPV7 #7=%es HPV types ¥4 types 6,
11, 42, 43, 445 A7) Almka] F-& RAZAR Ao
HEold FE dAHE AHYEA F59 types
31, 33, 35, 45, 51, 52, 56%5¢ = SYTeL=
¥-%=n] HPV type 16 % type 182 3¢ wet 4
NYL 1A AR AuuEg % A4 ATA
Hotsl DAY ol Aotz BamEe] gleptsin-m,

ARG G ofAel4] Falihe EHY ZE
st 2 EgdErL Pl Fow™ AP FdAe
A7 Rats HPVel it g2 77 A¥Ee] g
cpt 8t AL g Aol HPVe| o3 F484 34
9o owek Al M A8 7Ed e gle
HPV type 16 % 18 DNAS &4 AZ7ys &
Arel AEEel Qg vAA geon Wy, g
A Aol F AR g4 f Helga oz
34 da4o] fokn Eage] giejh - j98d
Zur Hausen™-& HPV7} & el A} &8 e
fritael o)d sl dotaAd w7k AEFE

& BAToEM ATHARYY FedAEA A4t
F A&& AAbstyct

FoFA 54 F4& 3 DNA #4488 <43y
2% AdEgAE Rag v glem™™ o AEakd
A AEzZAL A% 2H F49 A ¢ ¥4
o olg3tmal s A7t AT AAHE YD
gl

#<x41%2] DNA content(ploidy)e <= #¥#¢
ol Zako A AR wAH Y dFaHe] {43l
3 BaEle] gleod" % Takobsen(1984 V& #3774
Rt P4 aneuploidy A= A¥FF 4%}
vwmrciz Radlgen] i DNA content: #t
F7% AuuEoke] of ARl Wbt JFE
%4{_ i_-l_,_i 9\1-:}_31.33)'

Chacho%(1990Y%¢& 44171  condylomasl] 4
HPV 2 49& DNA ploidyel S84 d%8 & +
st A)alstge DNA aneuploidyy AZAY
HPV ua47t ¢f4o2 ojgse #¥e «4Agddy
g vl ¢ev™® HPV DNAst DNA ploidyz}
o] AFAe glrke BaE|e] glrpeaseam,

ZFoFALe] FAE HAHI| sk FAHAZEH
7], thymidine labelling index, bromodeoxyuri-
dine labelling, AgNOR 7] 3 KI-67 s 994
5 ooFt dHge] Algsm Qe =0 Thymi-
dine ]} bromodeoxyuridine & ¢4 % radio-
labelling& A5 F4U: 9 Ad 238 A4
of &}& @3e] ¢lc}™®, PCNA HYGYHL £44)
ZEA7)e) da) B4Eg arle) Aulrt ge X gen
e Hethr E4o] shysicis A3o] glae W
Al FHHAE 28 A gET. Ki-67 ¥HE A4
e dge Ad 2AedMT JHEe e oy
PCNA 9494e Za9{] Eoj2ade gye] 7}
FEER %3 7 o84  sled Ki-67 9
A FAH B A E Bvka X b oo,

PCNA+Y- 19784 Miyachi 5™ 23l Z44)
Fo] I HF<4(nuclear antigen)os Hz=
71¢% ¥ 2ew cyclin =& DNA polymerase &
auxiliary factor® <k2jx qltd**, PCNA= 4
Z3 A0 #he) A F-Ae 36 kDag =7} §Hle)
o MEF7] F 53 S phasedld F= A€y
Baxe] glep®n, ZANE flde ghME F Y
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gkl 38l A 27H A5 %

HzehA PCNAZ 4¢] F7H8e 237} 3le
wj#a0.8% Prelich% (198772 PCNA”} DNA
A Zog A9 oty vusiech 19874
Ogata- 3™ & PCNAC dig 94 EF &gl 19A2
(IgM)y& 7iestg e WaseemS (19900 & anti-
PC10(IgG2a isotype)s 7sisict. PCLOR- =)
¥ xeza FEoA PCNAE Q4% £ ok &
Ho| gle.n HT AZFA%e S olg=x o
tl. PCNAE o8¢ AEEAT 5L 445959
¥ & F-@3tz B3sl vh gle=’ Hallg
(19907 & otA3Eate] 257l w2k PCNA gene
expression®] #HE3A epddln  Haslgcl
PCNA a4 A#£9 &L fFaA2R47]e 28
7125+ S phase AE4] algec} iy ¥iEe
ok, OkaG(1992Y2& PCNAE o8¢ Ax&4
Fol YR AT ARG HAfelll AFEAAGZ A 22
7} ¢lds Baskgdch,

B AFe A AFARGe] 9y, 2adE Az,
wael mz], /i AHel F 4 9l waigA o
alzlel] wie}t AEFA TS wlayt Hxp gl Aol
7} f14dEd el& Brown®*, Nakano ¥ Oka®™,
7 B0 AFRIe} AR AoE vyd

Kenter5(1992Y% 2  zg74¥ dgibueel4
HPV 164 7tge DNA indexol %& o)Az ¢
Foa 3asige}. E ATl HPV 16 oFAF, 18
ok, 16 @ 18 oF A, 16 % 18 &4 T ot 4
EZ2AM%5E 59.7+£9.0%, 67.4t106%, 79.414.2%,
57.5x16.9% %+ HPV typeel oz} 2]2)giE o]
7} dgler E3 HPV 16 9 18 25 ok4el 45
A AZZFA 5] 713 F71E9ith Demeter5(1994)™
& 47 4@ FF4A HPV 7t w4 PCNA
GHEE 543 HPV genotypes} 4#3A7F o
o} wasbgdrl,

Leminen%-{1991y"& AT HHAdstell4 HPV
type 16 2 18 35l e} S-phase ¥]&< =
A Ak ool #HRAe] gigivtz BaE s
2 A7« HPV 16 &2 18 A4+ HPV 16
g 18 A7 g vre] HAESAFE A A
Foig Aol ¥AY 5 dddew xdskql A9 HPV
16 &2 18 FAToA HAEFAFo] FrisHgot
d 7} e FATH o T 5 gch

Aed 4 34

- z

pE A4t 4] Southern blot hybridization”]
& o]fsle] HPV type 16 ¥ 18 DNAsE F&
3l PCNAE 4% AZZ4%58 st A
9 wge]i A o FQzle] B A EFAF WsE vn
T Azl AFAReke] W), Aga] AEyge, Ha
g =7, dotd Hold wet AXFAETS osiE
Aeliz glslevt HPV typesl aiel 2]82le zlelrt
alsde}.

AXEAz2 HPV 16 3 189 types] up2h xlo]
7t alvky oA HPV 16 H2& 18 AT
HPV 16 % 18 SAZ7el= #2F Aol WY
+ ¢l%ict. HPV type 18¢] HPV type 16 u]5}o]
ATAN FFAEe FA9 AHwrt A5 HPV 18
e ndgder &= HPV 188 « &7
Hord && o g dAFdge olef oyt T
7} dascli AR,
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