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ABSTRACT

Lung cancer is the leading and
second cause of cancer death in female
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since 1982 in Taiwan. Intriguingly, only
around 10%
incidence in Taiwan, was related to
cigarette smoking. Thus, it is conceivable
that environmental factors other than
cigarette smoking may be associated with

of female lung cancer

lung cancer development in Taiwan.

The high prevalence of HPV 16/18
infections in Taiwanese lung cancer patients
was reported in our recent study. Additionally,
there is an approximately 70% concordance
between HPV DNA detection in peripheral
blood cells and lung tumor tissues of lung
cancer patients. Our preliminary in situ
hybridization data showed the peripheral
blood leukocytes to possess HPV DNA signal.
Thus, in this study, we hypothesize that HPV
DNA in lung tumors may be transmitted from
leukocytes in blood circulation. Nested-PCR
and autosequencing were used to compared
the sequence variant in L1 ~ E6 and E7 of
HPV 16/18 in lung tumors and that of
leukocytes in blood circulation. Sequence
variants were found in 4 of 10 lung cancer
patients with present the HPV16 signal both
in tumor tissues and blood circulatuion, but
the variant were <2% and classified the same
subtype. Sequence variants were also found
in 5 of 11 lung cancer patients with present
the HPV18 signal both in tumor tissues and
blood circulatuion, only 1 of 5 were >2%.
Thus we suggested that the HPV 16/18
infection in lung tumor tissues may originate
from blood circulation.

To elucidate the HPV infection was involved
in lung tumorigenesis, HPV DNA including L1,
E6, E7 in the metastatic tumors in other organs
and their primary lung tumors were detected by

in situ hybridization. The DNA sequence of L1,
E6, and E7 in lung tumors and metastatic
tumors also analyzed and compared to
understand whether HPV is the same typing.
HPV16/18 E7/E7 mRNA were also detected by
in situ RT-PCR and their relationships with
clinical parameters were statistically analyzed to
evaluate whether HPV has an impact on the
metastatic ability of the lung tumor cells will be
induced by HPV. In situ hybridization data were
observed the primary lung tumors and their
metastatic tumors were co-infections by HPV
and the HPV sequences were not different.
These results suggest that HPV 16/18 infection
in lung tumor may be originate from blood
circulation and may be involved in lung
tumorgenesis.

Key words: lung cancer, Human papillomavirus
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BBTH AL 4 BHEAT 0 8
1982 # R EHEEANSE EBRET
AZEBZE > MAERASHMEF ~ H
ZHEpfE A2 BERE - ThodH
RINEMHBEHERERE > MAMAEBENRL
TR A LHE 30-40% T S A R A
( Lobe et al,, 1984 ) » {HTHR RO K15
d o P B RA D RN b iE
W% 2B AT R AR FH & ( Deng and
Gao et al., 1985 ) - FIBF 83 ¥ B LMW &
ZmBa R RE > K% B A& (Maclennan et
al., 1977 ; Kung et al., 1984 ; Gao et al.,
1987) - s F R EMLE -3 FFK -
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% 3% ( Department of Health, ROC,
1984 -2000 ) Bt A L BRA FRE S5
EMBAMR > WREZZMARA -

BEARARTEULEKX PCR (nested
PCR) B R 4 # % X % (In situ
hybridization; ISH) %-# % 3R.& AR 2 A%
LERBHE 16 K 18 B fehtifE & 5 Bf ik 75
MBFTAREESHA 355% & 41.1% >
BEonEEEEE HPVI6 : 15.0%,
HPV18 : 11.7%) (Cheng et al., 2001) - B jt
#3 HPV 16/18 B TH £ 0 & B A&
A B ik A 2 B4

BATA M HPV S A% & A 2 5}
R RERBNTFERR T BHHE -90%
HFTHBEEELE HPV 98k LER
% A%z HPV ( Zur Hausen, 1991 ) - 3t
Sh 0 SASREREE - BEBELE - REE XA
EREAMBLIEBAR Y LEERE
HPV # 8 # (Violaetal, 2001 ;Haled et al.,
2001 ; Serraino et al., 2001 ) » 1238 b & JE &)
Hm HPV 2Rty taMMHn A H5EF -
AWM ER HPV Rkl AECH
— B KR 4& B - 540 £ B (Bohlmeyer et
al., 1998; Yousem et al, 1992 ) B %k
( Szabo et al., 1995; Hirayasu et al., 1996 ) ~
3 # ( Nouva et al, 1995; Soini et al.,
1996 ) ~ & (Henningetal., 1999 ) ~ ;X B
( Thomas et al,1995 ) A ¥ B KM ( de
Villiers et al., 1996 ) % - b AridR & 2 Bk %
B 0-80% A%  ALARZEAFRAEREN
RE\ BB AN A& TS HPV Rk %4
$1i&» £ 23K % (Bohlmeyer et al., 1998;
Yousem et al., 1992; Thomas et al.,1995 ) {8
EBARAFAKGSA HE 80% R K F
(Iwamasa et al., 2000 ) » £ ¥ B KM dy Bk &
£ 5 5% 50% ( de Villiers et al., 1996 ) - &
ALz R4 40 0 HPV 698k BAF & 2 48

BtE - BUF R AR bR e B 14 0 Bl SLdR
3T HPV BGR R E 581 & 8 B 2 B 8 7Y
B REAFERGHRLRA

BEXSRATREGARHEEL > &
AR HPV R ditt47 A4 % ( Thomas
et al., 2001 ; Kjaer et al., 2001 ; Buchanan et
al., 2001 ) - Richardson et al. (2000 ) #-#
BABRYEBRARAY HPV -S4 %E2
BRERERER > HLREY HPV 2B %
METHAM > 2B ERE HPV %A%
B -HPV RERTHhHFEREAMZ
%h » HPV Ffv B tb $ ABEEF W - 6
WAL B REABNCLEAHRYE -
SRR B A kB Al T HPV &Rk #
i 185359% el Bad ¥ &L
AT 34.5% HAKRE HPV16/18 53
ERZBREENNAE 40.0% F011.9% - £
FRA BASAM P Ao 52 HPV &%
E2EE THiE 590% @ Ek 2 HARL
43.0% » Mg R BIR > 1 33.0% - &
E¥AzopEd HPV g% d 1 - 60%
A% (Mckaigetal., 1998) - HuAFfER A
Kz HPV FTRRRANOBERFRE
Z B ° % 4} » Olatunbosun et al. (2001 ) #)
RRER YRIARAEERE HPV £5
53% ( 24/45 ) T EHF ¥R 2 HPV
DNA #9774 » MmA AR E HPV 244
ZHFF HPV R R LA 8% AHH
—EARARERAS 20 RGBT E OB
fef HPV 9B ke B FHAEMA F
Bl &8/ 7n 7T RZBEHRERA
8.7%7-13 RYBER FE 4 0% M 13-20
RRAA 52% B F % - miE L HPV & &
R - ERTMAEAMN - XEHR 13-20
Rz EVEXRBT HPV 9B 2 mmR
AWiTATasal - c BFLF2 HPV
THRREALABEFHEIRARFLLR
thEF H MR EKRE ( Summersgill et al
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2001)

FAREFNAEFARMBEELZA
WHER#IT HPV 16 & HPV 18 #94
o BRRTHEEEN  REZEEFA
& A & a ok F RT3 2 HPV DNA ¢4
o AMEEFZAEG KT TR I
HPV DNA &7 4& > R R %45 % % HPV
16 : 47.4% » HPV 18 : 32.12% ( n=137 )
X RE) 67T J2 0 R A B R B i R P
R %] HPV DNA Z b4 75 & 3% 70% ( Chiou
etal., 2003)- B s R % B B G fm
#) HPV 16/18 > TR R A MTH ~ FAR
RROBERFREZR L DR
LB AR AMitANELE—F 2R

®9 -

ERABAREBREZSBRER
#k# E6~E7 & L1 &4 DNA A3 ZRF
MESEFARMRRRERNZ HPV &
E6-E7 2 L1 Z DNA A5 £ E A 10% »
RIAREIR (type ) DNA FFI£ZR 4
2-10% 2z F > Ri# B -RA (subtype); DNA
K2R 2% B)4% A% R4€ (variant)
(van Ranst et al., 1993 )~ & 5% & Bt B8 72 40 4%
PRz HPV 1 # bk 2 HPV 2 B
W RElRHZ HPV » A3t $182 547 A6 G 4
& ¥ 7432 HPV 16/18 Z E6-E7 R LIl &
DNA A 7|3t & & 3% F £ %45 2 HPV DNA
Fol BT Mtk > X T AR A & R B
a2 HPV RERR? RiE—F
TR R F HPV &7k iR & o

AT#—%EHA HPV RE#ET 4
T AR Sy REAE AL 0 AT R i 4R A AR B
REAMBBZHEABETZREAE AR
A48 X 4545 (in situ hybridization; ISH) &
DNA EA M EF & FHMEE LR
BETHREBEZEEBRMKM@E T Z HPV
16/18 t9 R & F FR ? 3 AR R % ék

RAOEE84RE > o4 HPV 16/18 E6/E7
mRNA ¢ %3 > X T # HPV 16/18 E6/E7
MRNA X RATHAHPVRBERBRT
ZRHAFEM?EARERBEDINTH
HPV RE&HEMBBRB IS > Fo
FTHEA HPV BT HF AN B @&
P o AMEISH 2 o0#&ER > HapER
Ehefdm i B RE R 40 &5 B ) 2 oo 3K 4w GO L B
Bagkz HPV RERTH — 24 ? 23
BZHARRR - RAEYNE—FEEE HPV
BRERMREZABMHMYE > R seMiomia
&+ HPV @by o RIEIE MR B2 T HEM o

% &R

R LUE TT bR EH 64 3]
it B 46 L F M KR M & EEKREF
2othER ez ~ 315 - 2 E
BAR TG 58 E T 77 Table 1 - £ F| A
nested-PCR {5 R]i& 77 Lt & & K &
BiRER ek HPV 16/18 B 5 - &£ 8
BB 7T 8 ek ¥ HPV 16 & HPV
18 Rty a sl 22.1%(170f77) A
28.6% (22 of 77) » 77 fi B 7 B E Ah R JE 40
& ¢ HPV 16 & HPV 18 & s & 5 % %
36.4% (28 of 77) B 24.7% (19 of 77) - &
— % 5 3K L AH B G 4a k= HPV 16/18
BREBMMRER  E17T ok FH
HPV 16 & &8 % &5 4 58.8% (10 of
17) 42 i RE 75 42 &% F <7 ) 2] HPV 16
DNA > # 60 4 3k ¥ 32 H HPV 16 & &4
BifE BEH 70.0% (42 of 60) 1k iE 42
HPEkRF HPV16- Bt F 67.5% (52
of 77) thiif B4 R sk R M a2
HPV16 & AF —HM BA G L E
# (P=0.042, Table 2) - 22 {1 o3k ¥ HPV
18 Bty il BEH 50.0% (11 of 22) &
B RESE sk P T AHR B > @ S5 4L a3k P




%A HPV 18 & 64 Bt & & &4 85.5% (47
of 55) » A AEE a4k T R & & HPV 18 -
GITERBER K 75.3% (58 of 77) e Bt 7
BE 2 HPV 18 & 3t 8 fn 3K R BF 6 8 4a 4%
Z HPV Rt BA — B BRA it Loy &
#(P=0.003, Table 2) - & 24 b & £ 337
HPV 16 & 18 A THE & by 3K &Y 3t 2 BF
ﬁ °

B35 A BB 40 4 S fn R F 2 HPV
GREIRME KA RE—FH A DNA A%
4R 047 B i 8 s 8 R4F 2 HPV
16/18 2 E6-E7 B L1 ¢y DNA A%’ &
.0 3% F P R)4F 2 HPV DNA A 5| # 47 th
Yo RERA 10 AR &R 0k
TR %2 HPV16 &9iR &L FH 4 ik
7 a4k F oy HPV DNA A 5| St fo 3% ¥ R
Bl 2R 2 £ RM N 2% 0 Bk B
PR —BR - M 11 LS AR o
&34 TR % HPVI8 hibE EH ¥4 54
R ad ¥ &g HPVDNA A 3|8 dik
RE B —MFFIZERMEAN 2%
BAARESHEBRAMZ A7 £ BMH
2% - B LIRS & ¥ 2 HPV 16
% 18 fb%k ¥ 2 HPV THEFR ©

A Ti—$EA HPV REHMRE
Bimie B ZAAMHM 0 AR A RE 1
HEFEMHEBARAGBR BT
B as 0 LR X B (in situ
hybridization; ISH) & DNA X A %# %
7 B R SA R iR A5 33 B RSB LA R 3K dm B
2 HPV 16/18 & ¥ 89 — 2t - &£ 14 ISH
B HERTER N REL T 4
13 =7 42 3 A% B A4S 4a 4% F ) B HPV16 DNA
BB E MARSBZEBEEE TE2MT
7% HPV 16 DNA» A #&— % T # HPV 16
E6 R E7T $itEBiafo BB ZH
% > K3t & 98 X In situ RT-PCR F & 5-#

MERABBRAAEESTZHEBAR P
HPV 16 E6/E7 mRNA #9 % 3, & R %R 4
43 =7 4 B B BE 8 48 2% P R $) HPV16 DNA
BRI REEF2RATLALEBE AR T
) 8] HPV 16 E6/E7 mRNA # % 4 d 42 81
1€ &2 #] HPV 16 E7 mRNA (Fig.1) » @4
ABEAAE T2 REaS Y HRERE
$7 B 1 78 48 4% + T ;) #] HPV 16 E6/E7
mRNA 6§ 3 & 55 2 B 78 4.2 75 T 3] )
HPV16 DNA H < % 38, HPV 16 E6/E7
mRNA - 12 35 fiff B8 /& 42 &% P 1 7] 8] HPV 16
E7 mRNA &% i@ 2 B8 @ & + R R R
%] HPV 16 DNA &y % - M4 HPV18 &)
Wb —1k (Table3) B THEAMER @
B2 HPV RARSZA B TZHEE
¥z DNA FiR > &3t £ 754 A DNA
5% K HPVDNA A7) R HE2
B3 —%% Bibd A L& R Kk Ef HPV
TROGEERZIBBEMEALSET A
HPV 16/18 2 E6 &% %% = HPV & #
ERBBCTZEIAN -

HRERLER  SMERFEES
&2 HPV THER § 0k E3% > A HPV
16/18 Z E6 ¢4 &AM EF HPV BB 2 &
BEEZREAEM -

o

AE R ATRIR GG IR A o AR
BT 5 e~ o S8R o 3K dm B R A
B ATH A Bk R AR R HPV & #6957
R RERMAAMGFFE HPV Ll > @
HPVDNA £ -FE8E (20%) RBABE
(0%) 7 &84 ;% F 1A R 2] el 4248 (Liu
et al., 2001 ; Capone et al., 2000)-Dong et al.,
(2002) ARBTRRTERER &
(6.9%) R A2 E R A (1.7%) 8 o 3§ + £ 7T 1§




%] &6 HPVETDNA - i a4 P 893
HARNFHEBRIT  AoFRaf ¥
HPV DNA 18 3] tbf5) 57 48 # 848 - 3R] 5T
e RAEAR 2] B fm B B A SE
(necrosis) %, /8t (apoptosis) % & 4a
fash ey HPV - M e AT B R, 0 Bl 1§
RFERERERLTFERME ~ 0KR
# ¥ HPVDNA: FE Hm (100%)8
HELEIK (52.0%) RaF (8%) Ry
% 1203 e) HPV e £tb % % (Pao
etal, 1991) o @ K51 5 ] 4% 5 3, fo 3K L AF
/A T2 HPV &9R 3 H 70% 89— 5%
e B FRRAR LK REEH HPV &
FoRFTHANEZ T E e HBITS
B ABAKERFREBBI R FIS

Hennig etal. (1999) 445 75 L X A&
B & A RE G a4 ¥ HPV DNA ¢4 5k #
B BREAFERTHEA49%(37/75) @
37 ek HPV R 2B EH T £ 34 42
FFERmBent  AEFE5HH HPV &
FER T4% (25/34) » B b B XA E M
BEMEE e ey HPV TRRANFT
SRS M D RIEEBI R o o WA
BRBXAHMAEA S HPV BRRZHR A
JiE 7 48 &% & =T LA B HPV DNA £ % 80% &
A T €A% 6% £ (Hennig et al.,1999;
Iwamasa et al., 2000 ) » B ptid HE R L 5
BEad ¥ ey HPV  RTRERE FEHA
o RBE o RIEER R ZAE o & Kjaer
HFA (2001) HPR AR OT R B A MAT
BHEHEFEHHPV RREH 1.5% &
WES R T M MEABMITA RFT
S HPV B R EE 354% - BEH S MAT
REHMI[EL AR HPV T M
47 24% % (Thomas et al., 2001 ; Kjaer et al.,
2001 ; Buchanan et al., 2001) - % % » F#H %
A AR BARARE HPV £% 4 %5
ZRFEBFHER HLARYZ HPV Z & #

PHHTHE M EIRERT A £ - Thomas
#FA (2001) BFRAEFHEI Az LM AR
525 KA HPV B # % - Olatunbosun %
A (2001) HRYEYLXALEER L HPV £
53% (24/45) T 4 £ 4% F ¥ R 2] HPV DNA
WL MAERE HPV 254z F ¢
HPV 9B £ 125 8% - Bt M ThE# S
MAT A% HPV R Lot - N R K 2B
BEEDRCHKEE  BEHDNAZFZ
HERTERMERE QB R 0k ¥ 2 HPV F
Fl—% o HLEREBLHBEEEFZTE
FERRESAKRY HPV16/18 T X E & HM
THRE MEHELR  BRHELKE R
BRAE TR AT

%% Huang (1999) % A E
BRAETFTERABAASE T A L Ao
B ARG & 75T 123 2] HPV 16/18 DNA
i MAARBEMZ BRI K A H 48
M AF %45 B T 42 AL B8 % 4= B8] 2] HPV DNA
i ir4 > BebfEF#— 5 F A DNA £/ 5
VBERTERRPERFZ BB T
AR 2 HPV 16/18 A7 x40 > A —
TRy EREE T2 HPV @8 &%
BB NBE B K B 2 B g 4 8% F 2 HPV 16/18
THERANFTHZIERBEOHROLER
B ENRERKRE - MATERERATR
BIMALRERRFSHRCLETIHTHRE
8 B #94 & (Lewandowski et al., 1990;
Griardi et al., 1993; Mvula et al., 1994 ) - K3}
EXARERTFRAMNER EE ¥ 2 HPV
HERBERAZSTZEEAK T2 DNA
E & » B HPV 16/18 2z E6 th A RME Fv
HPV B EZRBEETZIRANAMN

1~ 54 Uk
Bohlmeyer T, Le TN, Shroyer AL, Markham




N, and Shroyer KR. Detection of human
papillomavirus  in  squamous  cell
carcinomas of the lung by polymerase
chain reaction. Am. J. Respir. Cell & Mol.

Bio., 18(2): 265-9, 1998.

Buchanan J. and Niel-Fisher NS. Role of
immune function in human papillomavirus
infection. JAMA, 286(10):1173-4, 2001.
Capone, RB, Pai, SI, Koch, WM, Gillison,
ML, Danish, HN, Westra, WH, Daniel, R,
Shah, KV, and Sidransky, D. Detection and
quantitation of human papillomavirus
(HPV) DNA in the sera of patients with
HPV-associated head and neck squamous
cell carcinoma. Clin Cancer Res,
6:4171-4175, 2001.

Cheng Y-W, Chiou H-L, Sheu G-T, Hsieh
L-L, Chen J-T, Chen C-Y, Su J-M, Lee H.
The association of human papillomavirus
16/18 infection with lung cancer among
nonsmoking Taiwanese women. Cancer
Res, 61:2799-2803, 2001.

de Villiers EM. Hybridization methods other
than PCR: an update. IARC Scientific
Publications (Lyon). (119):111-9, 1992.
Deng J. The prevalence of the cigarette
smoking habit among 110,000 adult
residents in the Shanghai urban area.
Chung-Hua Yu Fang i Hsueh Tsa Chih
19(5):271-4, 1985.

Dong SM, Pai SI, Rha SH, Hildesheim A,
Kurman RJ, Schwartz PE, Mortel R,
McGowan L, Greenberg MD, Barnes WA,
Sidransky D. Detection and quantitation of
human papillomavirus DNA in the plasma
of patients with cervical carcinoma. Cancer
Epidemiol Biomarkers Prev, 11:3-6, 2002.

Gao YT, Blor WJ, Zheng W, Ershow AG, Hsu
CW, Levin LI, Zhang R, and FraumeniJr JF.
Lung cancer among Chinese women. Int J
Cancer, 40:604-609, 1987.

Girardi F, Pickel H, Beyer-Finkler E, Pfister
H. Specific rearrangements of human
papillomavirus DNA provide molecular
evidence for genetic heterogeneity of
primary cervical cancers, recurrencies, and
lymph node metastase in two patients.
Gynecol Oncol, 51, 281-6, 1993.

Hennig EM, Suo Z, Karlsen F, Holm R,
Thoresen S, and Nesland JM. HPV positive
bronchopulmonary carcinomas in women
with previous high-grade cervical
intraepithelial neoplasia (CIN III). Acta.
Oncologica., 38(5):639-47, 1999.

Hirayasu T, Iwamasa T, Kamada Y, Koyanagi
Y, Usuda H, and Genka K. Human
papillomavirus DNA in squamous cell
carcinoma of the lung. J. Clin. Pathol.,
49(10):810-7, 1996.

Iwamasa T, Miyagi J, Tsuhako K, Kinjo T,
Kamada Y, Hirayasu T, and Genka K.
Prognostic implication of human
papillomavirus infection in squamous cell
carcinoma of the lung. Pathol. Res. Practice,
196(4):209-18, 2000.

Kjaer SK, Chackerian B, van den Brule AJ,
Svare EI, Paull G Walbomers JM, Schiller
JT, Bock JE, Sherman ME, Lowy DR, and
Meijer CL. High-risk human
papillomavirus is sexually transmitted:
evidence from a follow-up study of virgins
starting sexual activity. Cancer Epidemiol.
Biomar. Prev., 10(2):101-6, 2001.




Kung IT. So KF. Lam TH. Lung cancer in
Hong Kong Chinese: mortality and
histological types, 1973-1982. Br. J. Cancer,
50(3):381-8, 1984.

Lewandowski G, Delgado G, Holloway RW,
Farrell M, Jenson AB, Lancaster WD. The
use of in situ hybridization to show human
papillomavirus deoxyribouncleic acid in
metastatic cancer cells within lymph nodes.
Am J Obstet Gynecol, 163, 1333-7, 1990.

Liu, VW, Tsang, P, Yip, A, Ng, TY, Wong, LC,
and Ngan, HY. Low incidence of HPV
DNA in sera of pretreatment cervical
cancer patients. Gynecol Oncol,
82:269-272, 2001.

MacLennan R, da Costa J, Day NE, Law CH,
Ng YK, and Shanmugaratnam K. Risk
factors for lung cancer in Singapore

Chinese, a popula

Mvula M, Iwasaka T, Matsuo N, Nakao Y,
Kaku T, Hachisuga T, Fukuda K,
Tsukamoto N, Sugimori H. Detection of
human papillomavirus type 16 and 18
primary and in metastatic lesions of
cervical carcinomas. Gynecol Oncol, 53,
156-60, 1994.

Nourva K. Soini Y. Kamel D. Pollanen R.
Bloigu R. Vahakanogas K. Paakko P. p53
protein accumulation and the presence of
human papillomavirus DNA in
bronchiolo-alveolar carcinoma correlate
with poor prognosis. Int. J. cancer, 64(6),
424-429,1995.

Olatunbosun O, Deneer H, and Pierson R.
Human papillomavirus DNA detection in
sperm using polymerase chain reaction.

Obstetrics & Gynecol., 97(3):357-60, 2001.

Pao CC, Hor JJ, Yang FP, Lin CY, Tseng CJ.
Detection of human papillomavirus mRNA
and cervical cancer cells in peripheral
blood of cervical cancer patients with
metastasis. J Clin Oncol, 15: 1008-1012,
1997.

Richardson H, Franco E, Pintos J, Bergeron J,
Arella M, and Tellier P. Determinants of
low-risk and high-risk cervical human
papillomavirus infections in Montreal
University students. Sexually Transmitted
Diseases, 27(2):79-86, 2000.

Serraino D, Piselli P, and Scognamiglio P.
Viral infections and cancer:
epidemiological aspects. J. Biol. Regul.
Homeost. Agents., 15 (3):224-228, 2001.

Soini Y. Nuorva K. Kamel D. Pollanen R.
Vahakanogas K. Lehto VP. Paakko P.
Presence of human papillomavirus DNA
and abnormal p53 protein accumulation in
lung carcinoma less comments. Thorax,
51(9): 878-879, 1996.

Summersgill KF, Smith EM, Levy BT, Allen
JM, Haugen TH, and Turek LP. Human
papillomavirus in the oral cavities of
children and adolescents. Oral Surgery Oral
Medicine Oral Pathol. Oral Radiol.
Endodontics, 91(1):62-9, 2001.

Szabo I. Sepp R. Nakamoto K. Maeda M.
Sakamoto H. Uda H. Human
papillomavirus not found in aquamous and
large cell lung carcinomas by polymerase
chain reaction. Cancer, 73
(11):2740-2744,1994.




Thomas P, De Lamballerie X, Garbe L,
Douagui H, and Kleisbauer JP. Detection of
human pépillomavirus DNA in primary
lung carcinoma by nested polymerase chain
reaction. Cell. Mol. Biol., 41(8):1093-7,
1995.

Thomas DB, Ray RM, Kuypers J, Kiviat N,
Koetsawang A, Ashley RL, Qin Q, and
Koetsawang S. Human papillomaviruses
and cervical cancer in Bangkok. III. The
role of husbands and commercial sex
workers. Am. J. Epidemiol., 153(8):740-8,
2001.

Yousem SA. Ohori NP. Sonmez-Alpan E.
Occurance of human papillomavirus DNA
in primary lung neoplasmas. Cancer, 69
(3):693-697, 1992.

Zur Hausen H. Human papillomavirus in the
pathogenesis of anogenital cancer. Virology,
184 (1): 9-13, 1991.

Table 1. The characteristics of study subjects
in this study.

Parameters N %
Age (meantSD) 65.52110.25
Gender
Female 31 . 40.3
Male 46 59.7
Smoking status
Non-smoking 33 42.8
Smoking 34 442
Unknow 10 13.0
Tumor type
Adenocarcinoma 41 53.2
Squamous cell carcinoma 36 46.8
Tumor stage
1 30 40.0
11 17 20.0
I 30 40.0
T factor
1 0 0
2 61 9.2
3 14 18.2
4 2 2.6
N factor
0 37 48.1
1 16 20.8
2 20 26.0
3 2 5.1
M factor
0 77 100
1 0 4]

Table 2. Correlation of the HPV infection
between peripheral blood and tumor tissue in
lung cancer patients.

Blood

Tissue Negative Positive p value
HPVI6 (n=60) =17

Negative 2 7

Positive 18 10 0.045
HPV18 (n=55) (n=22)

Negative 47 11

Positive 8 11 0.003




Table 3. HPV 16/18 DNA, E6 and E7 mRNA detection in primary lung tumors and their

metastatic
tumors
Patient no. Lung tumor Metastatic tumor
(Site of metastasis organ)
HPV16 HPV18 HPV16 HPV18
DNA E6 E7 DNA E6 E/ DNA E6 E7 DNA E6 E7
1 (brain) - - - - - - - - - - - -

2 (soft tissues) -
3 (adrenal gland)
4 (cerebellum)

5 (brain)

6 (bone) -
7 (brain) + - +
8 (brain) - - -
9 (brain) - - -

19 {praim) Dol

+ + +
+ 4+
+ + +

+
+

+
+

'+ o+

] + + ]
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Fig.1. HPV 16/18 DNA detection in primary lung tumors and their metastatic tumors
analyzed by ISH. (A) lung tumor, (B) metastatic brain tumor, (C) lung tumor and (D)

metastatic cerebellum.
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