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BE TEFEARTCERCOBE REIhBe bt ve—<v 512 (HPV) DNA OFBEY 4
FViEHE L7 HPV 6, 11, 165 L 18RI DNA 7' r — 7 %Fﬁb 7z in situ hybridization #1772\, F&
FREBIERAE TH 5 BB OV THE L, HPV & FEETRORE & OBEMEICSWTEE L, X
RERTHE LN SERETE (BE20, B3, BEG) ER & E¥ T FEETREELEZIF
DAL= ) VEE, 774 vEBYR R, o RBEESN 6 » A Lo prospective 7B
E 1770, UToOBERZE,

D EFFEBERRFELECX4E, HPV DNA (&4 TH 7.

2) HPV DNA BEBERFRE Tk e EEDRBE I koilocytotic atypia (koilocytosis) & 7R3
Mo, FEE R T koilocytosis e—ER MO, BERFUR TR L CERHMKAO
BicBE i h, LEORELBI HPV DNA 2 H S i ERl S 5o 7,

3) HPV B0 R MEBCAET 2 B ERLAEMEOR I b BRI L F U type ® HPV DNA
DR NI FEFIH 106 5 Fl o7,

4) BRI %& HPV DNA o R X HPV 6/11E M BEROET £ & b e T35 DXL, 165
BTBERPK18.2% (4/22), HEERIM36.4% (12/33), SERMMK61.3% (19/31) EHEEmL .,
iz, 18E iz ouTi, —EOMEEILETRD bhinnoie,

5) 6 % AL E® prospective 7t BERFEE T & < 1165 DNA BH O B CHRIC FEHNE L & H#5T
LIREDRR IR ESI A D7,

DEX Y FEHERERZ KT, HPV DNA XE##l, koilocytosis DZICFE#E L1, HPV
DNA @ type TIREHREENY D TREBOEIT L & 12168 DNA OBHERN LR L, 16TEEH
DERBIEGILFEH O & DBIE T+ O RBREROLE/ITRE I i,

Synopsis Human papillomavirus (HPV) types 16 and 18 have been found closely associated with cervical
cancer. In order to investigate the relationship between HPV DNA and cervical precancerous lesions, we
examined the formalin fixed specimens obtained from 22 cases of mild dysplasia, 33 cases of moderate
dysplasia and 31 cases of severe dysplasia of the uterine cervix for the presence of HPV 6/11, 16 and 18
DN As by in situ hybridization using the biotinylated HPV DNA probes. We also followed some HPV DNA
positive cases of cervical dysplasia for more than 6 months prospectively.

The results of in situ hybridization analysis revealed that HPV DNA was detected in the nuclei of
koilocytosis, dysplastic cells and metaplastic cells. HPV 6/11 was positive in 27.3% (6/22) of mild
dysplasia and 21.2% (7/33) of moderate dysplasia. On the other hand, HPV 16 positive rate increased with
the grade of dysplasia and 36.4% (12/33) of moderate dysplasia, 61.3% (19/31) of severe dysplasia were
positive for HPV 16 DNA. Some of the follow-up cases which were positive for HPV 16 DNA were later
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found to have carcinoma in situ.

AEmE4E 35

Our results suggest that HPV type 16 might play an important role in cervical carcinogenesis.
Key words: Human papillomavirus * In situ hybridization « Cervical precancerous lesions
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I, FEIHEEBRPCEEDO L v e —<
v 4 A (HPV) DNA @RIk S h, TE
FREOFE L HPV G & OB B ER S hT
W5, $Tidb, WO zur Hauzen 2RI X
FEHEHEB I HPV 1632187 DNA 23478,
FE I D ithE v, BEREEO TEHE
A 7o type @ HPV DNA BRI T 5,
Lavd g+t o HPV DNA BiEfila b 2
OFEHEEEMIEk (HeLa, CaSki) © DNA
W LA E - RBE (integration) THEAELTE
poz) - HPV L FEHMOFEHE L EE T 5
ETERELBREEEL V5,

T, bhbhd L CTFEBEEOBERE
THHEEER OB KT %5 HPV DNA ©
HBAREEE HPV o type #RAET 5 BT, ©
*FVEHB L4 HPV DNA v —-712X 5%
in situ hybridization 2> &t U, 75 B ER
Bz k5 HPV DNAKRHEOEFEW L HfE L D
BEEMIZ OV TEE L.

MAEXNR AR E

et &Ry, 19830 H1988F DA B K
B BREERARIELZZ2 L, AR
DR LW I hicim A86BITH 5. HERY
B WHO Z 8 B0 S BERVB2261, HEE
BIUR33M, BERMRIGIT, Thlhtr~
D VEIE, T 74 vEBIRCAERERY A %
FERL, £ L TC—MORPBIEFLE6 2 A b
5[] D prospective 7CBEFRE T8V, BWH
Ehic HPV O type L REOETOEE L O
HEABR L, T, MBELTEETEER
BELEEDIMMIE > T ABCERF TR
7z,

ez, 55 L poly-L-lysine (5F&
155 : Sigma) Ta—J5 4 V7 LIAFA4 K75
A EHBOBERT R DR, Bt 74 V14,
0.1N 5B 5 4, 1ug/ml proteinase K 12104
MZzhZhBELIH, 4 %paraformaldehyde

BCI0HHEHEEE Lic, £ 1L T0.25%&EKEMR %
£%50.1M Tris - HCl 8%+ Cl045/ 7 5 L —
v a v L7, nick translation it X » €t v
B Lo lug/ml © 4% HPV(6/11, 16, 18%)DNA
& 1s50%formamide WK %, DNA B %
171> 7:1%, 42°C @ stringent condition F Ty
158 DNA-DNA in situ hybridization %1772
D7D D, 2XSSC W THEITEIER, 1ug/
moRANVT AN TFTEDVERETALDY 7R
77 24— E¥EMz CERTIOSHKEL, BEK
THRE BT, £H O NBT (nitroblue tetr-
azolium) & BCIP (5-brom-4-chloro-3-
indolylphosphate) # Nz BEPT C# 2 BEREEE L
TR L7,

¥, SEY v — FORERICHI-H, HPV 6 2
ENBIESHEBICE W DODHEEYRES LS
r—76/118 L LTHEBL, FEBEECS 16T,
1880 & LA L7,

AT

SEXEE LTRRLAEER TEERREE LK
1061ci%, HPV DNA O#H S W IEMIXFED
niehnote,

BEEPR TR, BUWKRENLEXKIRELYRT
REREBS LEOBRBICED bh, ERE T
A B 72220 (halo) %73 % koilocytotic
atypia (koilocytosis) $ 822 & . In situ
hybridization & » BERFEIESI© HPV DNA
(X FE I koilocytosis Z T OBRICBE S h,
FREBICEARERB R RO X D58 < B X
i (EE 1A, B).

&R ©1%, HPVDNA B EEOEBIC
3TV koilocytosis D% &, —H EFEOHRBIZERE
TAHRMMEROBKC bBE I, £ 1L C, HPV
DNA i3 2Tz tb_E B iy -~ koilocytosis
DB B S hvic, HPV @ type Ti6/11%!
DNA BBH#GFI(EE 2A, B), 168 DNA FBB#:4I(E
H 3A, B), =L T18% DNA BHFIZ DI,
hEE RIS TRE L 72 HPV © type D&
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EX 1A, B BEEWMR. A:H-E%f, B:Insituhybridization. HPV 6/11% DNA
5 koilocytosis DBZICFRD Btk (& X200),

BEH2A, B $HEZEREFR. A: HE#f, B: In situ hybridization. HPV 6/11%!
DNA 23 koilocytosis, EFfiftOBZIcHEE Ihie (& X200),

BEH3A, B EERFK. A:Insituhybridization. HPV 165 DNA » £ FI 4k,
koilocytosis DRIZEZ E iz, B: Insitu hybridization. HPV 6/11%! DNA 3
HETH o (£ X100,

WIZ X BB b oM RE D B, BEGEHRAL O F L, BELIECKDRE OB Y FoRK 5k is R
EIXFRD bieooiz, Ry r Lo REBTERD 3 S50 2 Fah
BERYRECIEXEN RO n<=5 v i A HTEY, RERSHUGIHER I, ¥k, L
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HEmEIE3 S

EE 4 BERMH. In situ hibridization. HPV 165 DNA A Lo IE2B0 R

MBI T hic (X200,

EES5 RBRYREMORFELE/AEMER. In situ hybridization. HPV 18% DNA 2%

{bEMBROBICEE I hic (X200).

FDFEBIZIT koilocytosis & £F 5 FEFI D DT,
BERMRIESC kTS HPV DNA 0B,
EH MR D % 2% B O koilocytosis % 7~ 3 # fa
OBEH Ehi, i, BERERES ORI
(X HPV DNA B EEOFE R I OWEBE 2D
FiEEBoRMRCHEE Ihich, KBcHE
Tekh BT % RN < B SR CESI B R
Hle (BEL), T LTIEERBRIEE T
HPV DNA B A W2 S5 < B
iz,

¥ 7z, HPV DNA Bt 0 RUBBE T #E L
¥ ERAAEMEORC REME &R U type ©
HPV DNA 2 H X e fEBI 23106517 5 FIFE D
bhtc (BE5),

SEE LIt EBRER KT 5 HPV DNA
DMHELZFANSL LRI IR LI L S CBRERY
B T50.0%(11/22), & B RIZH60.6% (20/33),
BERTETL.0% (22/31) LEEROETE LD
= HPV DNA oKX BH LT\, kiT, &
B35 HPV type Blo R B $
&, R2IRLIL 5 HPV 6/118 N RER
R C27.3% (6/22), HEERBKT21.2% (7/
33), BERWHTI.T% (3/31) &EREBOET
ARG LTk, —F, HPV 1688 E R
RT18.2% (4/22) THholeDicxtL, HEER
TRCT36.4% (12/33), &SERPRT61.3% (19/
3D &, 6/11F LR EDOHETIC L ML

#1 TEBRNEURICEITS HPV BHEK

o R iE fl & B
BERMR 22 11¢50.0)
PEEERTR 33 20(60.6)
EE R 31 22(71.0)

Bt 86

C)it—rvh

%2 TFEBEREMRKKTS HPV DNA type 5

HPV
OB R REGIH
6/11 16 18
BE R 22 6(27.3) | 4(18.2) | 4(18.2)
B RUK 33 7(21.2) | 12¢36.4) | 3( 9.D
BERYK 31 309.7)119(61.3) | 7(22.6)
Hi 86 16 35 14
( )i=—xv}
RARGREN TSt

T, ¥, HPV 18T EMR18.2% (4/
22), FEEB RV . 1% (3/33), BEREFE22.6%
(7/3D) &£ S RIOIER T8I H R & B DM
W—EOBEM IR b i 0T,

W RTZIESFIT 6 » B 25 5 F[E prospec-
tive I BERAE X T2 2110152 FE 3 1R L 7,
BIEFIIZRMRZ TRELIEH I N, £
I BB TR LW IhicboT, L2
» BisL 3 7 AolEciiias, M2 celd
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#% 3 HPV type & HEFH D prospective 7B EFAE

o |wewase| g9 | BEY | mease | g om
L OH.S.|BERWA |87 | 6/11 |EXESLE| S6E
2. T.S.|"hEERUK| 54 | 16 *%E%g% Laser
3. NP (s L | 16 |ErmE |56
4. Y.O. |hEERYR| THH | 16 |LEARE Fiir
5. Y.K.|hSERK| 028 | 16 |AERWR | S&Es
6. C.Y.|hSERWM| 1157 | 16 |EXESLE| SERZ
YA |hsmRR| LN | 16 |moamE | w6
8. R.A.[MEEEWM| 978 | 16 |LEAE | T
o K.T.|WERWR |98 | 18 |LEAm | T
10, S.K.|BERME |828| 16 |wIBBE | T
1 R.H. [BERME 1128 | 18 |E¥E6LE| Eams
#4 HPV BAREREAOKRE
HPV
a@e | EK
6/11+16 16+18  [6/11+16+18
BERVK 22 3(13.6) 1( 4.5 0
R R 33 206.D 0C 0 1(3.00
mERPE | 81 | 2065 | 506D | 0©
it 86 7 6 1
()i t—=®v}
B2airicw, 65 BLLLBEHREE LICESTH
5, B&Y), BEURTHRICL VETLLERERS L
RAESNFER SN IEFIIIGF T 6B Y, 76
W 6 B116Z4 DNA, 1#11c18%! DNA 28 H X

hic, LT EERNEORR I NcEMILLFF
WRER AT L, %7, 16BEHohEERY
o146l (K3, fEBI2) TRIFETH FOKE
BIZEHE Laser RERTe, —EEBRIZHEEL
ey, 1 EBROBBRE CTERLED, BRELE
HEBIA R T 167 DNA 2t s h, B
Laser RECHAERBLZBEL T 5., T, &6
BEPIRE DMK LICHES] (regression #) 1% 3
BlIFRD bz,

BH, SERN LAEEEERESO+F T
HPV OB AREFOEREYR 4R LT, BIY
R EBERL L7 HPV type 2 &  WBRERWY
B C6/118 L 16TV IR & BB 1313.6%(3/22), &E
R 168 & 18EARES216.1% (5/31D) &
DB AR TRRF/mRICED b ey, HE

K FH A

317

E DR —E ORISR b h iz hote,
z B

FEHETEYRL, E¥ERFLEERFELEE
DHENCETARETH Y, FEIEORIEMER
RELTOEWFIMBERE LTV, Tiebb,
BAEE CTHERC L 2BHFPEOKERE, EHRIIK
EEM A L H#1TT 5 progression &, BITIH%
7 % regression ¥, NED F ¥ i3 % persist-
ence FOZ oD RO EBEY EH T L HVHBE
LTw3%, Patten'™ I ZEBEESIZ 9 » A 5523
» AERESAE L, 13.6%IREDHETEHRD, -
Koss et al. ' VZEE & L OCHEERBBEG % 7
H Ao H10EHFEE L, 46.0%I1C progression B
DT A, iz Hall et al i34 L 548
B2 TR L IR EERUBIES % 1 0 5 14%5F
MIFRE L 2 D18.4%1z, Nasiell et al.'® iz fifaz
T2Wr Lo RS ERURAES % 978 » A R:EAE
L, £D30.0%C% % h progression B % F
# L, Nasiell et a3t & IWEBREITLD = &
T progression BN LicZ & #E L T
5, AITREHYLBRERVHE6ILFID 5 H87%
ITRENHEER L e DIRR L, BE R 8464(489
BID10.5% I BHEALEZ D, & IBERPRK &
BERUBOREDOERNEL S & ERIERHL T
W, ThODREEN DRV D108 %A 540
B % R BEFPIRE DT T % progression B
DD b, BEFEBEBEMURITEBRE O
BRZE L LTHRY Bbh T 5,

ST, AFBEBEFIF LS CBERET /7 —=v
7 DOEMOESITHE, v b DEEBET O BT
LE[BE L T2 b DB B A, 19834F, zur Hauzen 2
JRiZ X » Southern blotting ¥ 7> b F = SHRE 1%
Fize b e —=% 4 L2 (HPV) 16% DNA
DREBCHHE, FEINY, TEFE L HPV B
DEEENEHR I hic, ZoRERSTEYED
BT 4 Vv AL DRBHELIRTRL, FEH
HORBERE L BB T 2R T CHF - iay
H27cbDTHB, bhbhIBE 2FEHhE
HIF D —>TH 5 in situ hybridization iz X b
MEMREDOUREETHEBEVR KT S
HPV DNA o#H & FES s b, HPV Bk
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FgE & OBEM s X OTEHEHRIRE O FLBH
FEOE~DIGAERFA L T3, bhbhiiE
L T\ 5 in situ hybridization & X EMEAR L
= HPV DNA Dfifar /R & A 0/ D85
ERETH H91D, Fiz, Mk L R~ ) VEE,
A5 74 vEBY R HFI T & % & T retrospec-
tive 7SS RO HEER 2 D ORANBIC S BFEHTH
%L, Fi, Te—TwREAFVERER S e~ T
B L7, BRI ITGRIC AR ERR O HE
WA BIENES THH, i, REHEI LD
DNA ¥+ = v —Ll EH AR TH 012,
DNA BELHBETH DR EDFRLD 5.
SEEAF VG L - 4% HPV DNA 7' » —
7% A\~ 7 in situ hybridization JEOKET 2> 5,
HPV DNA Z10#1 D IEF /s 75 MM Cldp i &
ighyotz, Lo, RMBESTREEHEBI
EEET AR EFACEMBEOBRICITRBER ER T
type ® HPV DNA ##H 3 % fEH% 1041+ 5 4l
B, FEREW K TXHPV DNAIX
koilocytosis =3 g REMBOBICHE X
hi-. HPV DNA BBtMla 0 57, BERZR
TIIERB IR koilocytosis 12, FEERPE T
v koilocytosis & FEoFRE RSO E LR
i, SEEMR TRRELH—MERRE<
DRI ZhRO LI, EEHI L
HPV DNA BERBr MR X viE BlEX
hic, BEEVREMACEE LRoREEBI
HPV DNA 2\#H iR 210, HPV X ERK
DLEBIBELEL TWABHZ ENHB L, LrbE
Bisfi 3 woh Tl ENDFEEND, K
7= HPV 2 Lol (maturation) v
N B &8 (replication) #1775\ > DNA B33
mlicdo tHERAIRLY, RAMRCETS
HPV o fF#ERER L, in situ hybridization T
B REETE I, L, il ERRBIC
F\ RO E < B S hvic HPV DNA 3%
Hav—o DNARYBZELTE LM, MO
DNA Z#H.23A F hu7- kA8 (integration) X » &L
AHIFE LTk BE (episome) Db D LH#HEE I i,
BB F% HPV O FEFER IO W T,
Shirasawa et al.!®7’ Southern blotting ¥ X

HEREIE IS

HPV 16EIBE# 0 B D86% (12/14) D DI
integration @D L HEL T 5B, Tz, §E
DB TR L - HPV DNA @ type @&\
&R U - HIBRTRE & ORI b s TedHE S B
gZxniootk, Lal, BEURSETT S
NTCEEESHGELRD LR, Crum et al®i%
HPV 16ZIREG L RER S HUOMBEZERL Tk
h SHOBRFHPBHE L Bbhic,

S¥I, ZFEERICE TS5 HPV DNA O type
BOBHBELABRH L TALD E, R2IRLICL D
= HPV 6/11B BRIV OHET & & DB TS
DXt L, HPV 168 133 8RB RBR18.2%, =+
HEERMS6.4%, T L TEERYH61.3% &%
WEROETE EDIZCER LTV, £, bbb
haflazehh e Lic EERRNEESICE VT
HPV 16%155.6% (10/18), 18%Y33.3% (6/18) ®
BHBEEEYHRELTVEY, COLIRELKRE
EEFR T HPV 16BN ERCHE I i,
Crum et al.”t¥ Southern blot hybridization X »
cervical intraepithelial neoplasia (CIN) J®Z&E T
HPV 16% DNA » CIN K (CIN with
koilocytotic atypia) T72.7% (16/22), CIN T
33.3% (3/9) ¥&H LT\ %, Pater et al.'®id spot
blot hybridization X » HPV 16%! DNA % CIN
I1©0% (0/13) wxf L CIN III T1x50% (27/54)
2, 1680 oncogenic e E R HEBI L, Pratil et
al. O EE R & ERPELISFIF146] (93%)
ww HPV 162 18B A L, BIEREI KT S
HPV 16818BIHEOF Z L L T
%, F e, BOL T HPV BERFEFI OB FAE b /s
XhTEb, Syrjdnen et al.!?x246%10 CIN fE
FlaF520.15 AREAE L, £ D21%IC progres-
sion A DT W5, LTI D progression Ff
O HPVDNA*BER L & AEERED
45.5% (5/11), 18FEHD27.3% (3/1D) wxh
FhBEEOETHRDHR, 68 (0%), 118
(13.3%) It T progression #ED &\~ & B
£ LT\ %, Campion et al.? 310040 BEE £
BCEEMIIc %t L filter in situ hybridization % i\
< prospective I RBE X T7av, 200 BOH
BRI & AT LIc266142241 (84.6%)
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W HPV 168 DNA %X HEZFE L T\ 5, % 7=
Syrjdnen et al*i a2 CRE ¥R H, Fiy
20.37% AHRRBIZE % LI ig A640 D A %
HWTSSEBEHPYV DNA Ye—7 12X %in
situ hybridization 2 L85 L, WEDHET S
regression 23 HPV 6 &, 118 LG+ h 7
023.1% (3/13), 45.5% (5/11) FRDI=DIZFF L,
1624, 18FUREGEIi 1 1% 7 <, 51T progression
FRI6TURGAH1380% (4/5) LIEHIE L, 18%
RFBNE33.3% (1/3) THOEWMEL T3,
4o, i D prospective 7038 BRFHE O &
BEICADIRI L S CETLIHRENRR IR
72 7419 6 Flic HPV 168 DNA ##&H L7,
o DB IEGIE S A 7e <, BRI S &y
RTEBR—BORFVBLETH 52, EROHEE
R X b HPV DNA o &  16B s HFliiE =R
WCIREDHSTT % progression BEAI% <, 16T &
Beb RIE L OBEMIGELS RBEEIND EE LR
7z,

DX SIS L 72 HPV @ type THIE MR
BOBRBIENZDIRD Z LTI~ A BRI
2%, RIT16Z DNA o & < i@ = F 818 E6/
E7T7 %5 L BB LICBETF RS h T3, §
7t E6/E7ix NIH 3T3#ifa 2 B (Elb)
L, @ transformant % X — F = v R IZBHE3
BHEBBEEYVRLICED®|END B9, bhd
NHBEAFEC A F VEH RNA 72 — 72 W T16
I, 187 E6/E7 mRNA F#%» 7B EREEERE
HHROIEE LTk D2, E6/E7TmRNA 0 RfE%
RDIIEFIS B D, 5 HPV ORIEHERE O A
REAHEDIEANDIGHEZRAL TV 5,

LL_E, in situ hybridization X b 7= Z B EK
iz 5 HPV DNA D#lt L BBAE O E
2b, & <1168 DNA & %658 & DBI#E M 2 RE
Shiz, Lal, SBOBEEL L TI6HBME O
BB X OPEERPRSCREABRESICR LTl
HoOERBENLETHAS5L, FEHAREL
HPV OB #E ¥ % 8 K 3 % ic 12 HPV o E6/E7
mRNA B2 ¢, HERR I LTI wFl
D type ® HPV O #E = HPV REE L 728+
MIDOREIEE L ELERTALENRD Y, 5%

K FHti

319

COFHETO—BOREILETH S,

Mrxxshicy, 4EI%4E HPV DNA LT
Wizfiusic H. zur Hauzen, L. Gissman g4 &, B3
CEB e LEERERE L EEo#ELYEL
7,

sk, ARROEE O—HILFI0E B AERHRARIS LY
eEsES (KRB, 1988), #F17EIH ABARHEE. = L8 2
2V —H¥or v RISy AFEEE L HPV] (&, 1988)
ZBWTHERL,

X ®]

. kFHERE, KEEHR SHRNE R B EE
B FEER LEAEMRE RO e —
<~ U4 A16E 72 5 V18 F DNA B ZE o # &
—In situ A 7YV FA4 ¥~ a vOHBAZ~D
JGH—. HERREE, 40: 1393, 1988.
AHERE, AEEH SHRNE BE 2, BE
EAR YA FVEHBRNA 7e—F%H\ o In
situ "1 7Y £ 4 € -3 vtk b HPV 16 &,
18 AR BT E/E;mRNA O F HE M1 ER
AR5 REOCKS. HEME, 40: 1455, 1988,
FHE—B  TEER LR OB LT 55
38, HEEREEE, 27: 735, 1975.
Boshart, M., Gissmann, L., lkenberg, H., Hein-
heinz, A., Scheurlen, W. and zur Hausen, H. :
A new type of papillomavirus DNA, its pres-
ence in genital cancer biopsies and in cell lines
derived from cervical cancer. EMBO. J., 3:
1151, 1984.
Campion, M.J., McCance, D.J., Cuzick, J. and
Singer, A.: Progressive potential of mild
cervical atypia: Prospective cytological,
colposcopic and virological study. Lancet, I:
237, 1986.
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gate within morphologically distinct precancer-
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