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1) Yo 2 Helshy 2H

F 464 2] ash] HEe dagbgbe] 3590(76.1
%), BETH(margin) F34aighe] 1144(23.9% )3
at oo|F ghEiehd Hyalgighe] 22+1(62.9%), Fl
dakake] 13«)(37.1% )5ich, AER L= Faprl 204,
«473}7} 26+ (56.5% )= o abell o WrHHI =7} ¥t o
YEFote Fogu|rl 652 w]sElga FEaq)
& wefulzh 11152 ofzjef 4] Wbl er} gotch. o
BN 304 5E BeMr Ay Mo d=EE 6144
Hoo] FE59 HAgdTshe 5824, FEIghe
6244 % qhFgholl 4 Eobe FAEA 2ol g9
o, ghEghe] gz I17]7F 23«)(50%)2 713 g
sbat ITI=1=F 11+(23.9%), 1717} 64, carcinoma
in situz} 4=, IV~|7} 2edgick(Table 1),

g Har SdEs #ale miose 32849
o dd FEE 17HYY 6lH7=) xsiok Jy
el 23 df 52 whalellA =8 dAdlEE Helw
el g2l 283 2404 2 #AHE gaog
7 sleded e|F 134(34.2% )71 SEF4)e ] ubyg
elan FhFabell A Toll, 2e|al 4ell= 2S5 B F =&
el gAgstslcl. BHdAE 6HeR BY
FAER olF 19 FUY A ]Sl o=+
2131c}(Table 2).

2) in situ hybridization(ISH)ol| 2/& 2IF
S vlo|a{~ DNAZ| wH

ISHE &89t 3hate] 35so] 4] Aafslel] ole
%o} uelel~ type 6/11e] s mF S 4e)q

134 551 % 1997-

3l type 16/18= s A 4e(l1.4% )l 4] o dul-2-
& BT o|F& BEF $FAs) <y FEF s
H dlofld FAelglct. FF Hi THEul 28
A ISHE *l#stgded 2641(92.9% )4 <45F
upe|e]~ DNAS ofs sbdubi-& 2ads o5 244
(85% )= type 6/11=] el ok qh3-& Mo 2+
(7.1%)ol 4 type 16/18o] chal] o 2k4dutg& Hgr}
(Fig. 1). utis] =zbds} $a} 254 2] s21 3 =2
of+ 2)#gk [SHe| s Heloo S92 Eagic
(Table 3).

3) polymerase chain reaction(PCR)o &
B CIFFE o2~ DNAS| U

ghEql $H3 46904 PCRE A 335 =d] 304
(65.2% )0l 4 [1FFF ehelais type 169 skdubs
5 By type 6, 11, 18, 33« dislq= S4ubE
& HadvhFig. 2). #-2h2 #3ed o zelE X
W g " 1143 300(27.3% )00 4 oF

Table 2, Patients characteristics of condyloma ace-

uminata
Number %%
Site Margin 13 HE
Canal 29.2
Both or verge 4 8.7
Mot defined 4
Sex Male 23* a2.1
Female 5 17.9
Mean age 32.8
{range) (17~16)

*6 of 23 were homosexual man

Table 3. In situ hybridization results of HPV DNA typing

HPV type
Diagnosis Total No. Positive No.(% )
ﬁ.-'ll ]. ].E" ]. E
Condvloma 28 26(92.9) 24 2
Anal cancer 35 4(11.4) 1] 4
Canal 25 4(16.0) 1] 4
Margin 10 0 0 0
Rectal Cancer 25 0 0 0
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Fig. 1. HPV DNA in situ hybridization of tissue demonstrating HPV 6/11 DNA in
the outer epithelial layer of anal condyloma cells(= 100\

Fig. 2. 85% polyacrylamide gel stained with ethidium bromide showing 101 base pair of
amplified HPV 16 DNA fragment.

Table 4. Polymerase chain reaction results of HPV DNA typing in anal cancer

Fotal Fositive HFV type
Diagnosis Tota "
No.(%) 6 Il 16 18

Anal Cancer 46 30165.2) ] 0 30 0 ]
Margin 11 327.3) ] 1] 3 0 ]
Canal 35 27T(77.1) ] 0 27 0 ]
SCC* 2 16(T2.7) 0 ] 16 0 0
{ ] 11 0 0

Cloacogenic 13 11(84.6)

*sguamous cell carcinoma
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Aubg-& Maly FER5EE 35415 270 (77.1% )l A
FabeE Rel gEdgteld W4 & ckdubi g
= Bgdch gEashe] de¥dy R we AelE
el gt wgadesbe 224F 16+(72.7% )0 4
FEE Bl ubd FefdAte 134F 114 (84.6)
oA FAEE Hof §E0 FHdoelnc o e
FAEE Borh e He|F ¥4 gH-FIsg) 04
@ 30d2] Pz Aol PCRo oF4ubs g Hejw 4
s Kal 6eF 2o 4 ok dubg-& HgicHTable
4).

Ll g

e T Qe #HAA gekAnk g5
Hd HEd A, Y FAdNA, Fd, FEL
T ETEER, JEly dyes B2 flal glgEyg B
BEE glomT o el Fabel o)slw 2o ghEqte
BF7he Aol 24 T vlolelsg) e Bk
PAE Ze vpole| 2] Ag gfEY Hew azby
o}, Daling 57| 14892] &7} #Ha2 dj4de
B Zabgh whel] 2abd wb B deaE Ry qe
e W FEee] G4 HEHe| Wl Egler
ol2igt HA}E o FF A 29 dH-FE 6jo]
#H28] Huz} gEste] do] F2g 498 goe
HE o oleh HzAEe) AR, §Roe] Q4 qla
2 o3 §8& P9 420k diuz 234 52
dAd A WY L RNEE HeT FHER 694
4 FAdoalgs olaF A A2 AT =
= WA A ko] W ge) FrlEln 3o dYE
off 4= o] wlge] ofdnct o e 7la Pe)
e Ho® Walg,

Haj7hA] 60F ol4k®] HFE who|e)ar) W
o o|FF <oF 15%Fe] 2g 24 Tam 2P
A2 wisl #Fde] glm o] wWuEe Hygde
AgEa glch, A 2YRols dS5F wle]g
2 type 6 % 113} 3glo| gon lif5E ulolpyr
DNA=2| 2#&& whyle] oe} 62~82%7R]2 ¥y
Hat slck”. Daling 5%l 2jatsd 447 34 £4=2
obrb A& Hedsiste] WA AdA HYEs
Aol M 269, dHelse 3258 ze olge] 9y
SLERE A{FE wlelalae] okAel Fokg slAm

% a3l 14995 64%71 Ao 4z 3 222
vhE g2 Ae) slgich #AE2] A4 2844 ISH
& Al#stgEdl o3 264(92.9%)e4 L5 u}
ol2]= DNA-®l disl <k4) w2 D@ =]5 2449
(85% 1= type 6/11e] s ok4 whe2 mel wiw 2
A(7.1%)1 415t type 16/18¢] of#l o skdures w
of & A9t SHE0 type 6/118 2 22 odxty
& g 9 slsieh

air7F vlele) 2 type 169 188 cbZ typedr}
severe cervical dysplastic lesione|v} #Apz 7%
"4} #de] geon §R4L AF5ES v}
ol8]~ type 163 7}t ftdde] @ e upea
o Scholefield 5%'e] 8242] galg dj4e s
WAl Ao 2 gy gu2AZA4E AHY AgE v
¢]% DNA hybridization2 2 2§53 uje|z]x
deiae] el 234o 4 et F§E Ay Eof
(anal intraepithelial neoplasia)®] 2= #Heg
vhebsbew ole{gt Azbi= Al FAlelael 4] 2]e)g)
A F2 Ao vepgta g ZAdY ef5E u)
elej2 34dal oAdMe ARFAR AT Fako)
A& ASeluh Sella] b Feko) bl = g},

wirel A Q- 5F dhelzl~ DNA #2#§e 7

Al wiylell wheb o}Zo] ISHe| 28t 0~33% ",
Southern blote 23 56%"™ 2] polymerase
chain reaction®e 2+ 778~100%" " =#"g ¥
3t qlet, #zpEe A4 ISHE Z4s 4+ slsld
3848 FAFHE 44(11.4%)404 DHFF wpele~
type 16o) <FHelsle PCRE A#ds 46+F 30
A65.2% ) A Q1F-FF ulelzi2 type 16 <54yl
&% Yo PCRe| ISHYc} A4 wlzkgh 34} widgl
& 4 o s #FEgke] dGFE ulelsl2F type
163 hade] qled b alaich ghFabe] #3s) of
 AelE 2y F$EF9 @gitoighe 114E 34
(27.3% )oll 4] ckidubg & Rz &Fiela 354)F
27o4(77.1% )l A okAdulg-& Heof FEPaIeY 2o
hE&E 2o o zlel wlwd FHe opi
a sl

T d7Felst QAF-FF vlelslA DNAshe] @
T 7 B3k MR kg Ak wasie gled
Wolber-s*'ell 2|8t 1442 Fujdztet 25 af
& dlelel DNAS 249l wbegl 2)«2] g2 o
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Haesh g 124 el 2 o2 Bt
elat Feljdzbel 5F 4elel 4 Qdg-5F wpele|~
DNA~z} ekdelzict, Daling 5% &5 #im4bg)ah
#A M A47] 9 4= A YA g 4
AFAE Ml ubwl 4672] e datel Shajel M=
Y47 TH=oke] F2Ye] HH glgdcte By
oh, HabE2] A5 Feldabebe 1343 11+4(84.6)00
A elfFF wpelz]s DNAH ofs] 2k4de v g
ik Haakaghe] 72.7% 8} ot 2o sk ES B
wrek

tEdshe w@e =3 9 A3 Ados Qd{ER
vpele|2tke] Ao s oy HuSe] 42 o}
& H3E Eo|a gloper®) 1990d KigranS e
A Ealgtebd A4S o) fale] tiabe] g4k = a4
23%, k4 Foko] 60%, Alshe]l 9T%eM glHTE
vlelefs ghade] sl ISHY ¢)sid ok o
A Foke] 27%, sk 43% 14 < fFF vle] g
2 DNAZF wai=glvie Baslgdcl, Chengdl's
Southern blotig o|&5led it 4alell4] i
F dlel7|= DNAE wHdslgcls dwslgc}, oe
v} Higginsg''=] Hsh& A#)3 4112 3F<), 6
o 2] f-E4dsk, 22 11494 =A4gkE datez
HPV RNA4 gt ISHE #|&3 #H7s5 ¥4 alf
+F dlolz|~ RNA+ A4 49l &2 deddd:
R ogAdel ubE HghE Aoy FEgH e T73.2%
off / ok wkE& veich Shroyer5 s PCRE o
Sk =abEs g Jg4ndelde BF AR5 E
vhelel~ DNA skide|qln 2242 2 dete w5
+dolgdcka ¥ eabgct, HApE2] A5 2544 2] 23
AstE dide® ISHE A1#%r dst Higginss''3}
Shroyer5*'2] #Aztzl vliabzba) 2 FHajlo] 4 2-4dul
+& B A% Agt Q{5 vhelelsste] dgy
£ 38 5 g

of dof s Q47 Hyggoghe) =7 475 ¢4
HPV#siel sl 2244l high grade neo-
plasia~} sle A5 A7 H s wed 2] &4 o
Habg A "ata]gl )5 dapela] g ot HaS
Aeldls AT =gl shAyk A 7)e] HPVAY
o] sl St 4 Fiz HPVH ] Fub=le] gl
= AR wr] o et el gabE, 53 FF o
o] §13e] & type 16, 18¢l ol#iEe] sl A

Fell= A71de s gidd gl FPas Al@aled )4t
AFe] Melw ZaAgalrl Ha® ez i
#7* Heinos"'-& 6492 - Fa=lgh #aps}p =
el 79%E di4te® HPV type 162 capside
gt " Ig GEF Ak st FEagd ghatels
+ 55%el A ksl b Agdslel s 4% 4T oF
& ved HPV type 162 capside] oi§ 4=}
FEete "HAY T B4R 2" 2 3E A
o Halc},

E= =

ot galE 4o 2 PCRel 2)% HPV DNA
Al H3 46+F 3094(65.2% )94 HPV type 16
off FdE B AdF5F vlel®ls, 53 type 169
s Mddzz 2eghs o = qlgdch =g &
T HEdEgE 1ldS 340(27.3% )6l M ckAlqk
+u 2ol FEahshE 3544F 2740(77.0% )6l A oF
dubgd Bl dhiaighel s WA Ee ckAubEE
weof sHET-fisbat g asle] HelclAR A afFE
vlolg|~2] 2Aqte) o}t Alelr}l & YL vy
oh, G aete] welga] PR G2 sle|= 5y
flaksghE 22+ 16=0(72.7%), ol d7dst2 13
AlF 11 (84.6%)04 448 He FFEHS FE
Tt walEha o wAge] AR5 upele|x
# HE BA2) sleE vgok Aabdstal HPV e} g
#A= PCREc) ulzter} e [SHE o] &a)g =gt
Hellol| 4] S48 ¥ol HPV#le] #aide o}y 5
%l et
A At Ed2oke 284904 ISHE Al dsbd
=l 26°0(92.9% )14 Qli5F wlelzl~ DNA-
o &l ckdubg-g Meiw o]F 249 (85% )= type 6/
Llell ofal] ok4d whed wolew 26(7.1%)e] A ul
type 16/18< visfs] ofidubi& ¥eof gFsghs
dhél= HPV typest b2 zizbs wgch webs &
T St = Az Yy SdEte) 3Age] £
chat st 2 E FdZelzl FdstA shdd =S
ezl olyn] 4 Hab EdEo #3F type 16
of ¢]gg FAe A o} typeRel BF §Fotbs] o
A Flgde] g Aler Wl o)y olE type
Hr} type 16 o|ftxe| 4l Hfels Ho|zem
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= Abstract=

Human Papillomavirus Infeetion in Anal Careinoma,
Anal Condylomata and Rectal Carcinoma

Young Jin Kim, M.D., Jae Hwan Joo, M.D, Hyung Rok Kim, M.D.
and Dong Yi Kim, M.D.

Division of Gastroenierologic Surgery, Depariment of Surgery,
Chonnam Unversity Medical School

Inorder to examine the association of human papilloma virus(HPV) infection with anal
carcinoma, the authors used polymerase chain reaction(PCR) and in situ hyvbridization
technique to detect HPV DNA in formalin fixed, paraffin-embedded tizsues from 46 anal
carcinoma patients. At the same time, 28 condyloma accuminata specimens and 25 rectal
adecarcinomas were examined for HPV DNA with in situ hybridization(ISH .

By PCR analysis, using type specific primers and probes for HPV 6, 11, 16, 18 and 233,
HPV type 16 DNA was demonstrated in 30065.2%) of 46 anal carcinoma specimens, but
HPV type 6, 11, 18 or HPV type 33 was not identified. HPV DNA positivity was different
according to the site of the anal carcinoma. In anal marginal squamous cell carcinoma, 3
27.3%) of 11 contained HPV DNA but 27(77.1%) of 35 anal canal carcinoma contained HPV
DNA. Among the anal canal carcinomas, the cloacogenic carcinoma contained HPV DNA
in 11{84.6%) of 123 and squamous cell carcinoma contained in 16(72.7%) of 22 specimens.
Two of six local recurrences and three of nine lymph node metastases had HPV-16 DNA.
When the anal carcinomas were analvsed using ISH technique for HPY type 6 11, 16, 18,
the frequency of positivity decreased to 4(11.4%) of 35 and stained only for HPV tvpe 16/18

Among the 28 condyloma accuminata specimens, 24(85.7%) contained HPV DNA tvpe 6/
Il and only 2(7.1%) contained type 16/18 by ISH technigue. In contrast to anal carcinoma,
male was predominent in condyloma accuminata patient(32.1% of 28) and 6 patients were
homosexual man. HPY DNA was not demonstrated in all the cases of rectal adenocarcino-
ma by ISH.

We conclude that HPV infections are associated with the development of anal canal car-
cinoma but are not associated with adenocarcinoma of the rectum. In anal carcinomas,
anal canal carcinoma 1% more closely associated with HPV infection than anal marginal car-
cinoma. Among the HPV types studied, type 16, 18 are more closely linked with malignant
transformation.

Key Words: Human papillomavirus, Anal cancer, Condyvloma accuminata, Rectal cancer
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giEghe o Ao dfFFggke] 1~4%E 3
28t glen) falglapRe FFe] ubdd g3y
g, A B, Fod, g5-2 H+ T 2ok (con-
dvloma accuminata), 22|73 ooy & v
ghar b, FHdele df5F sbelz{2(human
papillomavirus)7} #55t2] fealela2y 5=
glem® slifFF vhelels F 54 typee| & =
A4 7le] fygarujghe] gzl fFydo] gk E#47)
ko sleb. el f-5FF ule]e|~ type 163 182
T2 A A, 5V, 54 IElex §52] high
grade intraepithelial neoplasm % invasive
squamous cell carcinoma $ale] 3= yhd«] «l
f5E vlelzl~ type 63 118 447 F #4=
nl2}l low grade intraepithelial neoplasmsi| 4
o w@e] dAfG g5 FoldA AFFF ul
olg{sst2| o] ofs] Raale] wel iy =g
Meloj®® g3 g9f zabe] d4pst glf57F wlela]x
gl =gte] @WalAqr fA47 gle 32 ¥wEim
oleh! Al FFE whelz|A DNAF whzishis why
2 of2]7}2)7} 2le o In situ hybridization(ISH)
<+ AR A HHae] FAE Y & ¢ oy
vlzb=sl Wel2m polymerase chain reaction
(PCR)} widgiara} ¢l DNAE $F4717) o2
of 7la=rl 2 Wos de] AREEe o) 3T
ol olF F 7h2 wyie] aaE 4% In situ PCR
HgEa glod BHsE =Halz 24k A el

ool #zE2 PCR ISHE o] 83t 5%, &
F A+ 2R80l 9 A3kt {5 wjeleA 3
Azhe] FAE ghelR g-ighe] el glakz bejal
G Hir SEEuist g2l A2 UdFFEF viely
> type2] 2}o|§ e}l¥ A} &hgic,

e 3 g

1) =% 528

Y& Cornell &a}cit} wz|gtamde]s 5042 &
Fof #ale] kA FoF 507, she] Heold = §
Ao SaaAdE ¥l T2 9049} 32<09] -F FHa

TEel gate] mielyl 2aAE ddgsd FEsbe
g dmghelt o daleiutd ide 2 sgiv 24
Folvt ke Al=siwch Aoy Aded ejza
A4 FEd AlgHs 25-02) gk #zale
detd =2 E dige 2 sgdc}. zfzbe] seld =
Z1& hematoxylin-eosin J4 & o] de|eta}z)
i o] 2o wie] J1 A L&
Aejste] AFE whEe] PCRI ISHE ~ ¥,
ISHZ %4 HPV typed &5 35+ fdole}
fale] =2 type 6, 112 d5qkat 7130 sl
w2 Ao «aF type 16, 189H2 4oz &g
t}, PCRZ HE4 HPV typed EHHeo g fRal
3} gheie] @e Ao 93 type 16, 18, 333 4
T M9 EdEolsl ghRake] RAE wo] 8 gHE
Hit THEvle} yigle] & e 493 type 6,
114 didde s sgdo), gashe £ 5043 464 4
PCR& Al#sbgdx 35¢=f4 ISHE Al#sbsdct. 3
1 SH=2oks E 3244F 286|elH ISHE »dsls
o [SH#Am HPV DNA =88] =57 oo
PCR& AldistA] waba 2adshe ISHE ~38 &
I #Hellol 4 A4S Beo] HPVE hzie] gles 2o’
Mol PCRE A## = edgbe), wdb ghale] 2)f7)%
3 we|r S g Fike R HESH o|F Halsl v
H e shgdc),

2) gEYe| HYHE N 2R

Fte] Rty TR AJCCUE e ofe} g
+itanal canal)? F3 % F(anorectal ring)
o252 FE<dlanal verge)7t®, FEF 5 (anal
margin}e @Fdoz R WA Sem o|WE #g
o}, o4 4R Re AJCC(1992)2] TNM #H=)"
of 2)s Efebua @Eqre] we|l=ady Ehe
WHO 5" e} 2734l

3) In situ Hybridization

ol Eejz2S-E 6pms2] TR HPEE Al
amipropyltriethoxysilane(APES)2 393 &=
o] (Sigma, St. Louis, MO, US.A) Faoi%
xylenes 2 0% F3b ztebdE A Asta 3H3 AHE
=2 ST EE rlgabdcl o] HE 4% parafor-
maldehyde® 13#3t A xal§ phosphate buff-
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ered saline(PBS)22 54871 “ejfjar DNAF
=477 & 0.2N HCIle| 20%, proteinase K
(25 pg/ml)ell 158, 0.25% acetic anhydride 3}
104-7F, 2elar 4%
paraformaldehyde= 183+ #H=|ggdct. Skl
5 oA dEHgF g3} npee ghagw gef A=
Al#e}, 250 2] SSPE(0.OM sodium chloride,
50mM sodium phosphate, 5mM EDTA, pH20),
200 12 10% dextran sulfate, 102 10 mM
dithiothreitol, 150 #12 250 #2/ml salmon sperm
DNA, —relat 500x12] 50% formamide® hy-
bridization mixture® S5 #7]e] I{H-FF wh
algf~ type 6, 11, 16, 18« oigt 125I-labeled
nick translated probes 2=107 c.p.m./ml 414
ch, o] EEEs AAdE 3N FAA=F
cover slipe® Wi 71%=}2]%= rubber cement®
el Fehe|=F hot-plate® 53 EFgk 90°Cr
2| 7hdEtgel, o] SEle]l=E 42°C2 humidity
chamber#|+] 1643} hybridization¥-+] ===
& 0.59 ‘s=2] SSCistandard saline citrate)=
37°Cs S50°Cell M zH2) 4057 Hloj Hal e
9] ¢k &2 wpd 37°Cells A=Azl gbdelA
Zate]l & 50% NTB-3(Kodak, Rochester, NY,
US.A)e 50% 06M sodium acetate® = F
2~8'Coll 4847} =& Al gc), FElo]nE 0% D-19
(Kodak), 2% acetic acid, E-4 fixer® #4§
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Table 1. Patient characteristics of anal cancer

Canal (n=35)
Marginin=11) Total
SCC*n=122) Cloacogenicin=13)

Sex ration{male: female) 6:5 8:14 6:6 20:26
Mean age 58.2 3.8 60.2 6l.4
(range) {30 ~73) (45 ~86) (45~ T8) (30~88)
Stage CIS 1 2 1 4
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*sguamous cell carcinoma



