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Human papillomavirus (HPV) types |6 and |8 have been
implicated as risk factors for cervical dysplasia and neoplasia,
However, most studies have been observational, uncontrolled
and conducted in populations at low risk for invasive cancer.
We report a pilot case-control study of incident invasive cer-
vical cancer in Panama, Costa Rica and Bogota, Colombia.
Between July and September 1985 we enrolled 46 consecutive
newly diagnosed invasive cervical cancer cases and 51 age-
matched control women. Subjects were interviewed and sam-
ples collected for HPY DMA assays, HPY infection was de-
fined by a filter in sitce DMA hybidization technique under
non-stringent and stringent conditions against HPV-&/11, 14
and 18 DMA probes. More cases (91 %) than controls (63 %) had
HPY DMNA detected (non-stringent} and more cases than con-
trals had HPY-16 or 18 DNA (67% vs. 43%, p = 0.07). Age at
first intercourse was the most significant risk factor for HPY
16/18 infection in all subjects. Smoking was significantly asso-
ciated with cervical cancer (52% of cases vs. 27% controls) but
was not associated with HPY infaction,

Multiple types of human papillomaviruses (HEV) have been
found to exist and distinct types have been associated with
lesions at different anatomis sites (reviewed by Plister, 1984,
HPY -6, 11, 16 and 18 are amopg those types which mfect the
senital tract and, based on the frequent finding of HPV-16 or
1% DMA sequences in pre-malignant and malignant cervical
lesions, have been implicated as risk factors for cervical neo-
plasia (reviewed by Gissmann and Schneider, 1986). Most
studies have used the Southern blot assay o deect HPY DNA
i hiopsies of cervieal cancers and the results hove not been
analvzed against those from comparable series of matched
fermale controls. Wagner of af. [ 1984) described a non-mnvasive
method for detecting HEY DNA sequences in cells scraped
from mucosal surfaces, thus permilling easy assessment of
HPFV infections among normal controls as well as women with
invasive corvical cancer (Schneider ef a@f., 19833, Wea have
undertaken a case-contrel study of risk factors [or imvasive
arvical cancer in Latin American women; the study includes
collection of specimens to assay for HPV-6/11, 16 and 18
DNA sequences, We report here results from a pilot study in
Panama, Costa Rica and Bogota, Colombia.

MMETHODS ANDSTUDY FOPULATIONS

Cetse s

The study was conducted between July and September, 1985
i order b test study materials developed for o more detailed
laroe-scale cervical cancer case-control study in Papama. Costa
Rica, Bogota and Mexico City. We identified swomen with
newly diggnosed invasive cervical canver who presented at
Omne Ui our study sites. Invasive cervical cancer was diagnosed
and clinically staged by statf physicians from the Gynecologic
Oneology Services of the 4 study sites. All diggnoses W"rf‘
confirmed histopathologically. Cases who had recaived e
ment, who were older than 69 or who had not been rx‘ﬁuticnh

of the defined sludy area for oat least 6 months were not
enrolled in the study, The stedy sites were the following.

Institte Onestogive Nactonal, Panama Ciry, Pasatia, The
Panamanian National Oncology [nstitute is administered by the
Ministry of Health and is Papama’s major cancer treatment .
center, Approximately 90% of all invasive cervical cancers
dizgnosed in Panama are referred w the Institute (Reeves &f
al., 1984).

Hospitad San Swar de Dios, San Jose, Costa Rica, This s
e largest of 3 Government cancer referral centers in Costa
Riva, More than 95% of invasive cervical cancers diagnosed in
the country are referred o these centers for initial evaluation
and San Juan de [Deos attends 80% of all referrals,

fnstianey Naciona! de Cancerologia, Bogota, Colombea, The
Colombian Mational Cancer [nstitute is the major Ministry of
Health cancer referral center in Colombin. The Institute s
responsible for evaluation and treatment of all medically indi-
gent cancer paticnts in Bogols,

Controls

For each case, 2 age-matched (by 3-year age group) female
controls were randomly selected. Contrels who refused
participare were not replaced. In Panama and Costa Rica we
selected one community and one hospital controd and in Bogota
we randomly selected hoth controls from hospitals,

Communiry controls were selected by visiting the Local health
center serving the patient’s neighborhood, reviewing clinic
census records and mr:r_lmnl} I,,hl:'!lhlﬂﬂ & wioiman wuhln 3 years
of the patient’s age. The national health service systems arc
such that virtually all residents of a neighborhood are regis-
tered at their loval health conter, 11 a control was found to have
had a previcus disgnosis of cancer or a hysterectomy she was
replaced by another randomly selected woman. Current cer-
vical puthology was nol considerad in control selection.

Hospital controls were selected in Panama from inpatient
services of the hospital which had referred the patient; in Costa
Rica from San Jusn de Dios Hospital: in Bogota from one of
4 tertiary level government hospatals. Hospital controls were
randomly selected from women admitted with pon-gynect
logic conditions; women with & previous diagnosis of cancer,
whi had underpone hysterectomy or who were admitied with
endocring or smoking-related discascs were not eligible s
comrols. However, current (previously undiagnosed ) cervical
pathologsy was not considered in control selection.

Aldthough the study protocol specilicd 2 age-matched con-
trols for gach case, this stdy reports data from 46 cases and
31 comtrols, Because of tme, logistic and other constrainty we
ermdnated the pilot study before all eligible controls were
identilied and contactéd. Since hospital and community con-
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trols were similar with respect e most variables they were
combingd 1 the analyses.

Drata collection
Imterviewy

Al study protocols were reviewad by Fluman Sulyects Comn-
mittees at the collaborating mstitutions as well as by the Gor-
gas Memorial Laboratory Human Subjects Commitee and the
Oifice of Protection of Research Subjects, Mutional Institutes
of Heulth, WS, All subjects were volunteers who gave in
formed consent te participation in the stody.

Study subjects participated in standardized, stroctured inter
views which were conducted by specially trained interviewers
and required approximately T he 1o administer, Complated
interviews were reviewed and then coded Tor computer data
ProCessing,

All eligible cases presenting in Cosia Rica and Bogota were
suceesstully recruited o the study and only one of 20 cases
identified in Panama could not be interviewed, doe to language
problems. Age distribution and clinical stage of cases fron the
3 sites were identical. Mo hospital controls from Bogotz or
Costa Rica refused to participate in the study and only one
hospital contral from Panama refused o participate. Eighiy-
one percent of selected community controls from Costa Rica
and 64% from Panama were soccessfully enrolled into the
study and those who were not selected for enrallment wers
missed becawse they resided (oo Far from e capital city,

Specimens

Samples of cells were collected from the sarface of cervical
lesions of cases and the cervical os of controls. We used
cotton-tipped swabs which were subsequently suspended in 4
mb of phosphate-buffered saline and stored a0 —20°C until
tested.

Detection of HPY DNA sequences

HPV DMNA sequences were deteeted by g filter in sine DNA
hybricization  technigue  (Grupstein and  Hogness,  [973).
Brieflyv, the specimens were thawed and the cells pellewd by
centrifugation st LOOD g for 10 min. Cell pellets were resuos
pended in 400 pl of & buffer containing 5 pgdml denatured
salmon sperm DMA In 6 x 58C (1 = 880 is (115 s Na(l
and 0,015 m sodium citrate, prr 700, The cells were then
filtered onto nitrocellulose paper which had been presoaked in
G 3 S5 and 100 el of each specimen were filtered onte 3
separate nitrocellulose papers, Cell bvsis and DNA denatura-
tion were effected by 2 5-min trestments in [ M Nall and 0.5
M MNaCH, The filers were then neutralized by 2 5-min treat-
ments in L3 v NaCl and 005 s Tris (py 7.4). After sir-drying
the specimens were digested with 20 ml of a solution contain-
ing 2 mp/ml proteinase K, 001 mTris (pa 7,81, 0,05 m EDTA
{pH &0 and 0,05 % sodiem dodecy] sulfate (SDS). The filters
were wished 3 tioes in chloroform and onee in 2 = 55C, then
heated at 80°C for 90 min.

DMNA-DNA bvbridization was carvied out as described by
Thomas (1980}, The tilters were incubated at 42°C for 2 hrein
a  pre-hybridization  buffer  containing 50%  formanide.
3 S50 50 mw sodiom phosphate (pe 6.3), 250 pp'ml dens-
mred salmon sperm DNA and 3 = Denhardt’s solution, Hy-
bridization was carcied oot wt 427C for 12w 15 hrin g buffer
consisting of 4 parts pre-hybridization baffer and one part
0% (wiv) dextran sulfate. Recombmant plasmids containing
pBR322 and HIV-1G, HPV-18, HFYGO or HPV-11 DNA
were kindly provided by Dr, L. Gissmann (DEFE, Hedel-
herg), Plasmid TN As were labelled by nick translaton -'R]gl;n
et ., 19770 1o a specific activity of more than 1 = 108 cpm!
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g using a8 P dCTP and a commercial nick translaton system
iBethesda Research, Gaithersburg, MDD, The labelled [3NAS
were denatwred ar I00°C for 5 mn, cooled and added to the
hyvbridization solution at a final concentration of 1 = 107 cpm/
ml, Filters were reacted with HPV-16 [INA. HPY-18 DNA or
a mixture of HPV-60 and HPV-11 DNAL After hybridization,
thee [ilters were washed 4 times for | he at 425C (non-siringent
conditions) in 2 x 55C conaining 0,1% 5125, They were then
caposed at —TOPC for [ o 3 days o X-ray filim using a Kodak
intensifying screen. The filters were subscquently washed 4
mere times at 687 C (stringent conditions) in 2 = 55C contain-
i 0015 505 followed by 2 5-min washes st room wempera-
tiere i (L1 % S50 containing 0.1% 5D5 after which they
were again avtoradiographed.

Te confirm s h.-lTIL]l;r the filters were dehybridized by in-
cubation for 1 hroat 63°C in s solution -;‘omumng 3 mm Tris
(pH B, 0.2 mw B IJ!A (L05% sodium pyrophosphate and
0.5 ¥ Denhardt’s solution as described by Thomas {1980
The filters were then pre-hybridized, hybridized onder strin-
gem conditions using radiolabelled pER3Z2Z plasmid DNA and
subjected (o avloradiography, Fioally, the hlters were -.lj’-l:_ai[]
dehybridized and reprobed under stringent conditions using a
radiclabelled mixture of HPY-16 and HPV-18 DMNAs which
had been excised from recombinant plasmids, gel-separated
and affinity-column-purificd.

All X-ray films woere cxamined independently by 3 observ-
ers and those specimens recorded as positive by 2 or more
ohservers were scored as positive. Rehybridization with
pBRIZZ DNA was positive i 7 of the originally selected
subjects and these were excluded [rom all analyses, Rehybrid-
fegtion with HPV-18/18 DMNA excised from the plasmid re-
vealed g V2% agrecment between the initial assay using plas-
mid DNA and the repeal assay using excised viral DNA, Most
of the disagresmant consisie o of samples positive in the initial
assiy bBul negative on reanzlysis and this probably represented
loss of signul on repeat dehybridization. The specimens from
women residing in different geographic aress were tested
simultanzously.

Statistical analysis

We used the relative risk as approximated by the odds ratio
o measiure associations and evaluate effects of exposure fac-
ters. Statistical analyses were done with standard microcom-
puter systems and software. Statistical comparizons of pro-
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Frovalemoe ol arrimse anxmg i ¢
— B Aacrer Y eld s Tarnn

(ETN "\'uul.n.\:-
History of smoking” 3dith 52y 1431 (20 288
First intercounse @t 16 24/45 (35) 250003 2.
WEHLES OF YOLLRREr
Taen O mare sexuEl partners” 284 64y 24050 14T 197
M tormal education e (220 51016 | .44
History of 1Mp smeir A6/45 (58 740 (68 (1,60
MDenarsinaors ey viry deperiing on Unkrewn e Iepmber with attrluie rumber nesgonding oo intervies
ozt {5 with atinbee Wisher s exact lest, po= 001 -"Fishor s Cxact fess, p .08, M Fisher s exac lest, po— 0008

portions utilized the Chi-square test of homogeneity for RxC
tables, the Chi-square test for trend or Fisher's exact lest.
Stepwise logistic regression analysis was used 10 detcrming
the combined importance of risk factors identified n LI LTI
amalyses (Cox. 1970; Engleman, 1985,

RESULTS

The distribution of reactivity with the viral DNA probes s
shown in Table 1. Reactivity under non-stringent hybridization
coneitions was ohserved in 42 of 46 {91 %) women with cer-
vical cancer and 32 of 51 (63%) control women (Chi-
square = %4 p = 0.002). The perceot positive Tor DDNA
from any HPY type did not differ significantly between cases
(84 1o 100%) or controls (33 1o 70%) lrom different study
areas, Under stringent hybridization conditions, HPY-16 ar
HEV-18 DNA (HPV-16/18) was significantly more frequent in
cases (31 of 46, 67%) than in controls (22 of 31, 43 %) (Chi-
square = 4.8, p = 0L03). Reactivity with HPV-1G:18 DNA
accounted for most of the positivity observed under non-
stringent hybridization conditions among cases and controls
from Costa Rica and Bogota. However, only 37% of cascs
and 189 of contrels from Panama reacted with HPV-16/18
DNA prohes under stringent conditions (the remainder of
positives were HPV-6/111. Interestingly. HPV-16/18 DNA se-
quences were detected in 19 of 35 (34% ) specimens oblained
from hospilal controls but from only 3 of 16 (195} specimens
obained from communily controls,

The distributions of risk factors and reactivity of specimens
with HPY DNA probes were analyzed by geographic arca.
Since the relutionships were stmilar in all areas. the data were
pooled for presentation. Cancer cascs ditfercd {rom controls
with respect to variables commonly associated with cervical
cancer (Table 11y, Fifty-three percent of cases gave a lstory
of having had sexual intercourse by 16 years of age while only
34, of control women gave such a history, Multiple sexual
pariners were claimed by 64% of cancer ases compared o
474 of control women while a history of cigarette smoking
was obtained from 52% of cases and 27% of conrols. A
slightly greater percentage of cases than controls had received
no formal education and af those receiving formal education
ooly 22% of cases achieved a secondary arade level as com-

TARLL DI
CERVICAL CARCER CASE-COMTROL STULY 1963 |
AT BOGTA

MY 1615 TaMA TN MATERIAL FROM CASES AND CONTRUOLE.
AR A, COETA KICA

wnde

o0 50
Case 5/8 B2 % 0016 365 13:200 75%
Coniri st B TG A4 R 13025 56%
Cukids racio 5.8 | .t 2.3

pared to 28% of control women, A history of prioe Fap smear
was ohtained less frequently from cases (38%) than from
contrals (GU5),

The distribution of HPY-16/ 18-related DNA (stringent con-
ditions) among the study subiects according 1o age 15 shown in
Table T, Among cases, the posilivity rates were similar in all
ape groups but among control women the rawes increased with
increasing uge, Thus, the highest risk (odds ratio = 5.8) was
ghserved among the youngest women, being nearly 3 times
that ohserved among the oldest age group.

The results of stepwise logistic regression analysls of case
control differcnces, with no imeraction erms. are shewn n
Table TV. These analyses were based on 88 of 97 subjects
(1 %4 for whom complete data wiere available. We cotered
factors which were significant or approached significance in
univariate analvses imo the model: smoking history {ever vy,
nevery, HEV infection (HPV-10/18 vy any or no HPV}. agc
at [irst intercourse (16 or younger vs. older than 163, number
af life-time scxual partners (1, 2, 3 or more), When age was
forced into the model 85 a continuous variable, only infection
with HPV . 16/1% and age at first intercourse of 16 years or less
eriered as risk Factors {poodness of fit Chi-square = 10T,
po= L7, Chi-sguare [, 31, p o= 0.025, respectively),
There wus no evidenve of 2oway interactions between age at
first intercourse and infection with HPYV-16 or -18.

SRR

Durst e af. (1983) have shown, using the Southern blot
technigue, HPY DNA sequences in g high proporiion of prein-
vasive and invasive cervical lesions. They found HPV-10 DNA
sequences in 11 of 18 (61 %) cancers from German women bt
inonly § of 23 (35% ) cancers from women in Kenya or Brazil.
HPV-18 DN A was subsequently eloned and this probe detected
DNA sequences in 9 of 36 (25%) cancer specimens from
Kenya, Uszanda or Brazil (Boshart e al 1984 A number of
subsequent reporls concerning invasive cervical cancer biop-
sies analyzed by Southern blots have confirmed the occurrence
of HPV-16- or HPV-18-related DNA. Most studies involved
srnall pumbers of patients from low-rish areas so (hat preva-
lence of HPV infection varied zreatly, For example, HPW-16
DN A was detected in 18% of cases from Minnesota (317)

TARLE [W  CHI0S BEATI ESTIMATES FROM LOGLETIC REGRESENN
AMALYSLS OF CORVICAL CANUER UASES AND CONTHOLS, PANAMA, COSTA
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(lFukushima er al., 1983), in 43% ol cases from East Anglia
{30100 (Scholl er al,. 1985), 46% from Daly (6703) (Diluca «f
al ., [986), 63% from Panama (13200 (Prakash er af.. 19835),
9% from London (12008) (MeCance er ol 1985), 13 of 13
cases from Peru {Lancastar ¢ of, . [986): in addition. a similar
varialion in positivity rates for HPV-16 or [8 has been reported
by Japanese investeators (Taunokawa ef al., 1986; Yoshikawa
ef af, 1983 Tomita e af, . 1986),

Mone af these studies imcluded rigorously selectesd controls
so thar the strength of association between HPY and invasive
cervical cancer has not been delingd, Published data on HPV
infection of normal women have documented variable rates of
infeetion (possibly doe o small sample sizes and different
sampling frames). For example, HPV-16 DNA could aot be
found i biopsies of normal cervical tissue from 13 Gennan
wornen (Boshart e af, 19843, 2 Nalian women (Diluca et ol
1986), 12 women fTom East Anglin (Scholl e af., 1985), 10
JTapuncse women with cervical squamous metaplasiz (Tomita
ef al., 1986), or 17 Panamanian women with cervicitis {Prak-
ash e al., 19831, Other stucdies found HPWY-16 12NA in 1%
(12 of 104: 1 af 93 (Toon e af,, 1986 Macnab e af., 1988),
8% (3 of 1Ty (MeCance ef af .. 1983), and 38% (53 of 13) (Cox
cf of ., 19860 of histopathologically normal biopsy specimens
from women with non-cancerous conditions.

Io this study we wtilized flwr e sdin bybridization w define
HPV infection in a series of incident cervieal cancer cases and
ape-imatched controls. This method 35 superior o Southern
blotming for testing large numbers of specimens, and filler o
sifie also has the advantage that it does not reguire biopsy and
thus facilitates sampling of normal controls. Our resilts con-
firmed a significant association betwesn HPV-16 or HPV-14
DMA (detected under stringent hybridization conditions)y and
invasive cervical cancer, The overall odds ratio was 2.7 with
U5% contidence limits between [ 1-6.8, We also found varia-
tionn in the prevalence of HPWV-16/18 infection in cervieal
cancer cases Trom different arcas but the association of HPY
mfection with cervical cancer was similar in all 3 study sites.
This observation supports the concept of geographic variation
between HPV-16/18 and cervical cancer sugpested by eawlier
studies. Small sample size and limitations of the echnigue do
not allow meaningful specidation as 1o the prevalence of other
HPY 1ypes.

An unespectedly high proportion of contrel women werne
mfected with HPV. Fifty percent or more of the specimens
from matched control women reacted with one or more HPW
probes under non-stringent hybridization conditions and, un-
der stringent conditions, 43% of contro] women had HPV-16
or 18 DNA sequences detecied, Although these rates are high
in comparison 1o those described by other authors, there are
several regsons o believe that they sceuorately reflect HPV
infection in pormal women from the 3 sty areas. First, as
noted abowve, HI' infection rates varied in both cases and
controls fram the 3 areas. Second, several siudies have indi-
cated that other sexually transmitted viral agents are more
prevalent in populations with high cervical cancer rates; HPY
infection in our study was similar 1w HSV-2 amtibody preva-
lence in Latin American women (Rawls e af., 19867, Third,
HPV-16/18 prevalence differed between hospital (54% ) and
community contrals (1951 {the age distributions of hospial
and community controls were equivalent). Evidence of higher
rates of infection with venereally transmitted herpes simplex
wirus type 2 among hospital controls as compared 1o commu-
nity controls was observed by Priden and Lilienfeld (1971,
Finally. the major risk factor for HPV imfection in contrals
appreared o be age (rates varied from 22 % in controls vounger
than 30 to 56% in those aged 50 or over) and lor the most part
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our study population was commposed of older women. The low
rales we nbserved in younger women are similar to those seen
in the study of McCunce e al. (19837 who found HPY-1A
DNA i biopsies of [7% of control women and also o g recem
stucly of HPV-16/18 infection in pregnant women {(Schneider
ef al . 1986): the majority of these women were presumably
under 3] vears of age and 16% had HPV DNA.

In additiom te HPY- 16018 intection, cases and controls dif
fered significantly with respect 1o behavioral steributes classi-
cally associated wirth invasive corvica] cancer (Rotkin, 1974
and the frequency ol these attributes among populations has
been shovwn o vary and correlate with cancer incidlence ( Bawls
et gl 19860 We used logistic regression analyses Lo asscss
the combined importance of HPY- 1618 infection and behay-
ioral risk factors. Since age was the only effcct modifier of
HPY mfection detected in this swdy, we forced age (as a
continuous variable) imo the model. Although numbers wese
small, infection with HPV-16/18 was the most important risk
factor, followed by age at first intercourse; neither smoking
nor nwmber of fife-time sexual partners contributed signili-
cantly o risk for cervical cancer in this pilon study,

A disadvantage of the filter v site hybridization echnigue
used in this study is the inahility o contirm speciiicity of the
reaction since the size of the putative DNA s not determined,
as s possible inothe Southern blol method. False positives may
arize if DNA sequences related 1o the plasmid carrving the
wiral DNA gre present in seorctions or hiopsy material (Am-
binder e al., 1986; Dicgutis er af., 19860 Indecd, we found
that 7 specimens reacted with racdiclabelled pBR322 DNA and
these were excluded from analysis. Mincty-two pereent of the
positive reactions could be reconflirmed by reprobing under
stringent conditions with purified HPV-16 DNA excisad from
the pBR3IZ plasmids. In a separate study we used Southern
blotting (o assay biopsies from the Panamanian invasive cer-
vical cancer cases and 14 of the 16 (BR%) cancer patients with
positivie HPY-16/18 filter in site hybridizations (stringent con-
ditions) were also positive by the other mmethod (Caussy e ol
in pressh. Thos, it is onlikely that the high positivity eate
whserved is due o false-positive reactions related (o hybridiza-
tions with pBR322 DNA sequences.

Dur data sugpest high prevaleoce rutes of HPY-16/18-re
lated virvses in the Latin American populstions studied. Age-
specilic prevalence rates observed among control women ware
compatible with those of other viruses that establish persistent
infections and thus accumulate with age. The data also sugzest
that women with cervical cancer are infected with HPW-16 or
18 at an earlicr age than women without cancer. However, the
ape-specilic pattern observed in our study could also represent
a cohort elfect, The data presented support an enological role
of HPY in cervical cancer; however, further delincation of the
natural history of penital HPY infections and of the interac-
tions of HPY infections with other risk factors of cervical
cancer 15 needed belore this issue can be clarified.

ACKNOWLEDGEMENTS

The authors thank Ms. M. E. de la Guardia, Dv, TiM.
Guerrero, Ms, E. Cedeno, Mso AL Avila, Mr. I Cardenas,
Dr. R Herrero, Ms. L. Domingoez and Dr. M. Murtines,
who were responsible or interviewing patients. This study
wis supported in part by Public Health Service Contract NCI
CP EB 41026 and Grant 1RO CA 42042 from the National
Cancer Instituee, Mational Institutes of Health, The study was
also supported by Grants from the Mational Capcer Institse of
Canada, The Cancer Research Seciety of Canada.



454

REEVES ET AL

REFEREMNCES

Amsisper, WoFL CHaparue, B, Staa, 5, WRIGHT, P, Forsaan, M.,
Havwarr, 5.0, and Havwasn, (085, The vecwor homology problem in
diagnostic nucleic acid hybridization of clinical specimens. 2 cfin. Micro-
bl 24, 1620 (1980,

Bosiart, M. Grasseany, Lo Ikesgera, H., KLEMHESE, AL SUHEURLES,
Woooand sur HMausew, Hoo A opew tvpe of papillomavirus DDNA, s
presence e gental cancer opsies and in cell Bines derived from cervical
cancer. MBS 3, LISL-1157 (1934)

CAL:SS'T, Do, Ore, W., [Dava, A, Rorw, P, Bawes, W,

Co, LR Asalvais e binary dar. Methoen, London (299005

Conl. MUEL MeaswiLL, CoA. Mamuann, NI Brackieme, G,
Souery. Coand Jorpan, LA Human papillomavicus type-16 homolo-
aous PINA in normal buman ecweeervis, Dancer, TL 157- 158 {19800,

ecums, 5., Keenad, B, Busserr. L., MucHmscace, BN, and
Cosgart, YL, False-positive results wilh hepatns B virus DNA dot-
Rwbridization in hepatitts B surface antigen-negative specimens. Lol
Miceabiod, B3, TUT-T00 198G

DnLaca, 0L, Poorrm, 5., Srerarod, B, Borola, AL, Moxme, P Tog
iz, ML D Pavo, G, Bieke, Fooand Cassan, Eoo Homan paptllomezyins
tvpe 10 DMNA o genital tumours: o pathologicsl and molecular analysis.
Logen. Fired 07, 383589 (1980},

[hiesr, M., Gizssann, Lo Ikewsers. Ho, and sur Havses, H, A
ppillomayvimus DMNA - from o cervical carcinema and s prevalencs in
cancer bropsy samples Trem dufferent geograploc regions, Prac it
Avad, Sci (Washl . 80, 2812-3815 (19820

Ercrisiar, L., PLRE 4.3 stepease logislic regression. feo SMIW staris-
et acfTwee sporned C1983 reprinting), pp. 2A30-324, Universiy of Culi-
fornie Tress, Berkeley [1985].

Fukosiisgs, M, Onacakn, T, Twigos, LB Crark, Bodl, Lackow,
kR Osteow, RS and Faras, AL, Histelogical repes of cancinonma
of the wterine cervix and the detectabilicy of human papillomavinus TRNA.
Cancer Res., 45, 325253255 (1985,

Chsssane, Lo, and Scasemss, A, Homan papillomayicus DRA 6 pre
nevplastie and neoplasis genital lesions, feo B, Pewo and Ho zur Hawgsen
feis. ), Virad erisfogy of corvical cameers pp. 217 224, Banbury Reporn
21, Cold Spring Harbor Laboratory, New York (1986

Crinissream, M.,

and Hoceress, 105, Colony fvbrudization: a0 methad for

the isalation of cloned [MNAS il contam o specilc gene, Proc. ol
Aveel, Sor Wk, ), 72, BA1-3905 (1975).
Laxcaster, W0, Casteciamo, €, Sapios, O, Daccann, G, Kue

pas, B and Jensow, AR Human papillomavires deoxyribonucleie
acid in cervical carcinema Crome primary and melastals sies, Amer, J
Ofster, Civnee., 154, TL5- 119 [1986].

Macuar, 1O, Warkinsiaw, 5 A, Cormner, LW, and Cremesrs,
F.B., Human papillomavirus mchimeally and lstologcally normal s
of patients with genital cancer. &, Sagl £ Med, 315, 1052 1058 (19800
MoCayqcs, 0], Camemn, ML, CLarkson, PR, CeEsTers, PM.
Jewkixs, D and Bivce, AL F‘n:"r dlence of human papillemay ires 1ype
16 DIMA sequences in corvie al incracpithchial neoplasi and awvasive car
i o the cervis, Ber 0 Csror, Covier,, B2, TIOT=1105 (19851

Presren, H., Biolegy amd biochemisicy of papillomavinises, Bee Plsiod

and REEVES,
. Eraluation of metheds for detcering homan pﬂpill..:nkwi_rm decxyri-
D{J'H cleotide scouences in clinical specimens, ol Microbio! (in press).

Riochenn, Pharmaoess,, 99, 11-

Prasasi, 5.5, Reeves, WO, Sisson, OB, Baenes, Mo Gosor, 1,
BadroHe |||~ 5. 06 Barron, RO, amd Bawes, W.E., Herpes simplex
virus Lvpe 2 and human papillomavinus tvpe 16 in cery o, dy kpldﬂd anad
invasive cervical carcinoma. fnr 2. Carcer, 35, 51-57 {l'.“‘.:jj

PricEN, T, amd LicreseEin, AN Caccinoma ol the cervix in Jewish
wiemen i [srael, 1960- 1967, An epidemiclagical survey, forgel 3 med,
Sof, Ty 465147001970,

Raowes, W.E., Lavery. C., Marrert, L0 CLarse, B, Aoss, B,
MErdick, L1, BesT, LML, Eralsiiouen, K BENEneT. L. BRENES,
MM, Quiroe, E., and Rerves, WO, Companson of risk factocs for
cervieal cancer in different populations. fas 4 Coencer, 37, 537346
[ L5

Reeves, WO, Brexes, MUM., pe Broros, RO Valpos, PF.L and
foruim, CF.B., Cervical cancer in the Republic of Panama. Amer. J.
Epedfoneiod., 119, T 14-724 (1954

Kicay., P, normas, M., Ruooes, C. and Besa, Po, Labelling
deayribonue leic acid 10 high specific activity i viveo by nick rransiation
with DINA polymerase LS wel Bicd, 113, 237250 (1977,

Rorvers, T A comperison review of key epdemolegeal studes in
corvical cancer related to oureend searchies for transmass=ible agents, Cosr
cor Rog, 33, 13R3-[36T {1473).

Scummnir, Ao Hovre. Mo, and Grssmass, Lo, Prevalence of penital
HP"{I in"{_‘{li_l,l]]}i il ]][I_ﬂg‘l]ik”l WOHTIC . Irn'r.' .IrrJI.-_".r.ur.rl'r'r!.".'ru' J-‘r";':'r.llf.ﬂJIeJ..') vl H]III:"
Miawsrvireses, po 410 Cold Spring Hoarkor Laborators, New York f]‘:‘xl‘r].

BCHMEIER, AL KRaUs, Ho, SCnuisass, Booand Grssmass, Papil-

lammavines infection of the lower wemdal et detection of '-1‘::1 D“U"L in
pyvnecelogical swabs faen S Comeer, 35, 445448 (1995)

SoHcL, SO, Kincseey-Pilieks, E ML, Ropisor, BLE. and FagrELL,
FJ.. Frn:\-al-,,n..x. of human pap-.lac:amawru.n type 16 DMNA ncervical carc
noma samples in Fasr Anglia. foe 0 Cancer, 33, 215-218 (19851

Liomaz, P35
menls transferred o nitrocellulose. Proc,

2005205 C1RED,

Tomira, Y., Kupota, K., Easal. T, Sekiva, 5., Takasicaws, B, and
St Hoo Detectien of homan papillomavires DNA in penital warns,
cervical dysplasias and neoplasias, Mrerviredapy, 25, I51-157 {19861
Toow, PG, Arkann, LR Wiizow, LP and Skare, 105 Human
plp:?lc:maurut intection of the utering cervis of woamen withoor cyiologi-
cal zigns of neoplusa, B med. S 293, 12611264 [(1986),

Tarwokawa, Y., Takene, M., Norswa, S50, Kasadarst, T, GIEsMasy,
L., #uR Hausen, H.. Texapa, M., and Sudiiaciea, T, Preserce of human
wrus 1vpe- 16 and pype-TH DNA soquences and their expression
i cervical cancers and cell Dines from Japanese paticnts. foe L Cancer,
A7, 400500 (198405,

Woacsie, 1, ROoNBERG, Ho. Boznsd, N oand Grssmass, Lo, [dengifica-
tion of human papillomayimus in cervical swabs by decxyribonucleic acid
i osine hybridieation. Obsler, Guenee 64, T67-T72 11984}

Yommkawa, Hoo Marsuroea, T Yasamoio, B, Kawana, T., Mraong,
B, anid Yosise, K. Ceeurrence of human papillomavicus tepes 16 and
LE DIMA in cervieal carcinomas fram Iapln age of paticnts and histologi-
cal Ivpes of carcinamas. Craen, Th, GOT-GT1 (19R5).

1B (19547,

Hybrdization of denzwred KNA and small DNA [rag-
war. Acad. S (Bash. ), T,




	p1.jpg
	p2.jpg
	p3.jpg
	p4.jpg
	p5.jpg

