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TAavLE A3—Qutline of methods used in retrospective studics of smok

ing i relation to lung cancer {cunt.)

Authur,
yenr, Sex of
country, conaca

reference

Number of persuns and method of seleetjun

Cases

Contrula

Cuollection of dnta

Wynder and M
Carnficld,
1953,
UsaA,
{3141,

61 physicians reported in AMA
Journal as dying of concer of
the lung.

133 physicians of same group dying of can-
cor of certain other sites,

Mail questionnaire to ewtates of decedents,

Koulumies, M-F
1953,
Finland
List).

Lickint, M-F

312 lung emncer paticnts diog-
nused at one hMospital

300 maule outputients of same hospital over
40 yesrs of age.

Cases and controls questioned about amuking
habits when taking case historics. 361 di-
agnoses cunfirmed histologically: 494 dings
noses  confirmed by clinies), Xeray, and
operative data.

1903,
Germany
{1r0).

246 lung cancer patients in &

number of hospitals and clinies.

2,002 sample of persons without cancer live
ing in the same arew and of the BRIME SeX
and sge range oy cases.

Personal interviews by ata® members of cu-
operating hospitals and clinics,

Breslow M-F
et al.,
1064,
U.5.A.
42y,

618 lung ecancer patlents in 11
California hospitals,

GIN patients admitted to same hospitals about
the same time, fur conditions other than
enncer or chest disesse, mutched for race,
sex, wnd age group,

Cuses and controls questloned Ly  trained
interviewers, vach matched pair by the
FOMAC Diecson.,

Watson and M-F
Conte,
1054,
U.S.A,
(305},

301 patients at Memorial Hospi-
tal with lung cancer.

488 patients of same clinic during same

period with diagnoses other than lung
cancer,

The 769 consccutive patlents of case and
control groups  were questivned by the
same trained interviewer. Control group
includes patients with oral and esophagenl
cancer and bronchitis,

Gaell, M
1054,
Switzerland
{1ory,

135 men with diagnosis of bron.
chial enreinoma.

125 similar hospital patients with dingnoses
vther thun lung cancer, ond of the same
B,

Personnl interviews, all by the same PETEUD,
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TAmE Al—Ountline of mctheds wsed i vetvospeetive studics of smoking in relation to bowg cancer (cont.)

Number of persous amd methud of selection

Cuntrols

Collection of data

A1 patients with olher diagnuses, matched
fine apee.

Controls were interviewed at abeut Lhe sume
time os the cases, ench case-cuntrel palr
by the same physician.

1LAd1 patients at Memuorial Center with tus
mars of sites other than respiratory or
witprer alimentory.

Cnses; Personn! interview or gquestionnaire
mailed tu cluse relatives or friends.

Contruls: Personn] interview.

S.6i6 patients {ree of cancer in 4230 local
health selected  to spproximate
the sex ainl nee distributions of cuses.

cvnlors,

Cnses  onmid contrels by personnl  Interview
using long questionnaire on occupational

und medical history and living habits.

F400 popubidion sample approximately preo-
povtivnal to eased oy vemarils wrens of resis
denev, andd 10 years oy more in the area,

Cases: From denth certificates, hospltal rec-
wrds, and close relatives wr fricols,

Controls: Persunnl home visita ur tulepbone
calls, wusually interviewing houscwife.

L2 wnselected putients of the same area

mitted fur conditions vther than csncer.

Cascs: Histuries tuken at the huespital {rom
reintives by health visitors.
Controls: Dersunal Interview in hospital,

Author,
yUnr, Sex of
Tuuniry, cnsey
reference Cnses

Nandig, M-F 44% lung ennter patients in n
134, nutnber of West Nerlin hospi-
Germony Lals,

[EIFFN

Wynder et al., ¥ 105 patlents with lung cancer in
1956, several New Yerk City hospi-
US.A. tals.

{211y,

Scgict al, M-F 207 patients with lung cancer in
1957, 33 hospitals in all parts of
Japun the country.

(&30},

Mills and M-F 578 residents of defined areas
Purter, dying ol respiratory concer.
naLt,

U.B.A
(187).

Stucka, M-F 2,356 patients suffering from or
1957, dying with lung eancer within
England certnin areas.

{261).

Schwortz and M 602 patients with bronchopuls
Denoix, munary ecancer in hospitals,
1957,

France

i247),

LA putients (3 groups) in same hospitals
with slher canver, with nonmalignant ill-

neds, and pecident enses, mutched by age
group,

Personal interviews in the huspital; cescs
and controls at about the eame time Ly
the same interviewer.
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Tavtr AL.—OQutline of methods used tn relrospective studics of smoling G relation to lung caneer (contl)

Authnr,
year, Sex of Number of persens snd method of selection
cnuntry, coacs Cotleetivn of data
reference Casen Contraly
Hruenszeland F 168 lung cancer patients avnil- 330 patients in same hospital and service at Personal interviews by resident, medica! ace
Shimkln, able for interview in 20 hos- anme time, next slder and next younger cinl worher, ur chinle scerciary.
19GH, pitaly, than ench cuse.
U.5.A.
(L8},
Lumbard and M 600 men dyfng of lung cancer, 4838 controls in 7 groups including vuluns  Tersunal Interviews by trained wuorhers.
Snegiref, microscopleally confirmed. teers, hospital and clinle patients, random
1069, populntion anmple, nnd house-to-house sure
U.5.A. vey snmiplos.
(1ray,
Pernu, M-F 1.60¢ respiratory cancer paticnts 1773 eoncer-free persuny recrulled by Parish Cunes: From case histories or mollvd gues-
1960, in 4 hospitals and from cuncer Sisters of 2 institutes in wll parta of the tionnnires.
Fintand registry. country. Countruls: Questivnnnires distributed by DPore-
(2e1). ish Sisters.
Haenszel M 2,101 sample of 10 percent of 31,516 randum sample from Current Popu-  Cusest Hy muil from certifying physicians
et al., white male lung cancer deaths lution Survey. anid family infurmants,
1062, in the U.S.A. in 19/8. Controela; Persunnl interview by consus cny-
U.8.A. merntes.,
[RRES
Lanenster, M 238 hospital patients with Jung 476 in 2 groups, 1 with other cuncer, 1 with Perannal interviews of buth vases and cone
1062, canLer., aume ulhier disense, malehed Ly sex and trods in hospitals,
Australin npe,
(158},
Huenszel and F 740 sample of 10 percent of 34330 randum sample from Current Populs- Cases: By mail from certifying physicinng
Tucuber, white emnle lung eancer deaths tion Survey used to cstimate papulntion wnd family infurmunts.
1ui4, in the U.S.A, in 1968 and base, Cuntrols: Personal interview by cenaus enu-
U.S.A, 1959, meriurs,
(115},
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TABLE A3.—OQutline of methods used in retrospective studies

of smoking in relation to lung cancer (cont.)

Author,
YUAT,
cuuntiry,
rueference

Sex.of
enses

Number of persons and mothed of selectivn

Cazes Controls

Collection of data

Wicken,
1966,
Nurthern
Ireland
(208},

M-F

964 patients with primsry lung 954 sge and sexsmatched controls from same
cancer. locale nnd decvased from nonrespiratory
disenuvy,

Interviews with relatives.

Gelfund ct al.,
InGH,
Ithadesla
(5¥).

J2 patleuts with Lronchngenie 2 oomuwe and sexsmontelied patlents
cuncur,

Huongltolizatlon interviews.

Hitoaugl,
UG,
Japan
(186},

M-F

186 patients with lung cancer 491 pernong sex-matehed from similar alre
pillution regions.

Cusvat Muospital interviews.
Cuntrels: Interviews by trained public health
nurses,

Bradshaw and
Schonlund,
1569,

South Africa
(Natal)
4.

45 Zulu patients with lung can- 341 fulu potients without lung cancer.
cer,

Interviewed by trained African socinl worker,

Ormus ¢ al.,
1969,
Hungary
(#04).

M-F

118 patients with lung cancer, 3088 control pevsons without data en health
histary.

Cases: Datu derived frum case historics und
interviews with refatives,

Contrulst Interviews with o randum sample
uf truin possengers.

Wynder, et al,,
1970
U.5.A.
(224},

M-F

240 patients with Kreyberg Type 480 pge and sex-matched patients
I lung cancer.

Hospitalizativn interview,
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TapLe Ad.—Group characteristios tn retrospective studies on ling cancer and tobacco use

M = Smokers,

N5 == Nonsmuokers.

Mnlcs

Females
Author, Coses Controls Cases Cuntrols
year, Ticlative Relutive  Comimnents

reference P'ercent  Porcent Pereent  Percent  rigk Peveent  Prreent Percent  Pereent  risk

. heavy non= heuvy ratio nnne heuvy nan- beovy ritio

Number smokers smokers' Number smokers smokerst SM:NS! Number smokers smokers’ Number smokers smokerst SM:NS?
Miller, 3 3.5 65.1 86 16.3 36.0 W4 ] (&3] (&3] (%3] () (*

1939 (158).

Schaoirer and 93 3.7 3.2 270 16.9 9.3 n.T () () ') (4} ) (" o AG female
Sehoniger, casey nnk
1043 (242). annly sl

Potter and 43 7.0 30.2 2,804 26,0 23.0 4 1) (&8 [43] (4} ) i | .

Tully,
U4 t212).

Wassink, 134 48 54.8 100 19.2 10,2 4.7 (L} R0 (&3] (48] (R3] (%) Pereentages
1044 (304), valimnld

from chart.

Schrek et al, K2 146 18.3 522 23.9 9.2 1.8 ") ' 1y ) ) (R}

TG {2sdy,

Mills and 444 T2 430 30.5 ¥ 6.7 43] S} (R3] (431 1)) tn
Purter,

1950 (1a6).

Levin et al,, 236 16 481 anT 1.6 (&3] (3] {4} [A] (*} {1 Quanntity
1050 (1rsy. amurhad ot

considered,

Wynder and 605 1.3 51.2 THO 4.6 19.1 13.0 40 7.5 25.0 552 0.6 1.2 A
Graham,

1950 (318},
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Tavk Ade—Group characteristics in retvuspective sladiog e ltng caneer und tubuccw wse (cunt.)

SM = SBmohkers. NS = Nunsmokers,
Mulos Femades
Authur, Clises Cuntruls 2 Cnses Cuntiols i
Yenur, = Relative Helutive  Commuents
referunce Pereent  Pureuent Purcent  Percent Percent  Dercent Percent  Percent  rink
et henvy non- heavy rutio Tiun- henvy non- hueuvy ratin
Number  smokers smokers' Number  smokers smokers' SM:NS' Number smokers smokers' Number smokers smokers! SMiNS?
MeConnell B IR 38.0 186 6.5 832 1.2 7 511 ik 14 78,0 P
et al,
1452 (150).
Dol and Hill, 1,347 0.5 25.1 1,357 4.3 13.4 94 108 it 11.1 108 54.6 0.9 2.1 Peveentnge
1952 (793, Chpavy”
alvarhoers
wniderstatl
Endowsky 4717 dH i G615 13.2 3.9 (8] [&F] (*) (1] (%) () o Liombent
el al, wollh nassunt
1953 (232). skl
Wynder and [} 41 07.6 133 204 20.3 6.1 (R3] {4 &3} [R5} (8] *) )
Curniicld,
P9h (ars).
Kuulumivs Hi2 0.0 38.9 300 18.0 25.0 36.0 . {iLy) {4 (&3] i
1934 Loty
Lickint 24 1.8 458 1,000 16.0 48 10.4 22 61.0 5 1,002 50.4 0.1 5.3 ’
1U53 (170).
. Brestuw ebal,, 403 37 4.1 518 10.4 27 4.2 f . v
1954 (42).
Watson and 205 LY 1.7 287 2.3 61.6 B.6 HiH LH 2M 16l H2.U 1.1 --:l.'.i T
Cunte,
1004 (405).
finell, 145 01 L] 1 e W sew oo o AT
WS4 (Jar),
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5M = Smukers,

TanLe Ad.—Group characteristics in retrospective studics on ing cancer and tobacco use (cont.)
NS = Nonsmiokers,

Mules Femnles
Aulhor, (MR Cuntrols Ui Controls
yaour, ——— - - - e = = Helulive =om e CEs = e e el Lt
relorence I'erry Perernt  Tereent risk Pervent  DPercent Percent  Poveent  risk
Nume Wikl LTOTRY fimi= henvy rivlin Niums- Meili= vy e honvy rulln
Ly smnkers wmokerst Numlber  wmokers smokors! SMINSD Lep smalers  gimvkerst Number  wmokers smokeis! SMINS!
Handig, 415 1.2 d4.2 gl 6.8 119 5.1 13 L10 3.0 131 703 [} 2.2
Tubd (2i4),
Wyndev et al, () &3] (83} ) () 9 o 105 56.2 16.2 1,304 60.0 3.4 14
LI56 (S11).
Segl et nl., o - ik 2,124 i 3 ey . i o Wanntities
ST (2m). amubhed slated
I AVETaELr
wnly. DN ences
avvalitiaticnlly
atniticaet,
Mills and 444 A4 26.0 1,588 27.8 5.3 4.2 04 L YR 4.3 1,722 73.3 0.5 0.6 Percent “henvy”
Porter, rinvohet s wniders
1957 stitenb. Odnjy
{1879, S survey
(RS RN ER TR AP TR T
femmle cosvu
Stucks, 2,101 1.9 28.2 6,960 8.7 22.3 4.9 255 57.6 17.2 3,402 68.0 10.7 Lg T
5T (ved).
Schwartz and 602 1.0 L5 1,204 0.5 36.2 104 () [E3] 4] €5 (" *)
Deniy,
1987 {247y,
Havnszeland - (4) " ) O O ) 134 51, 14.6 339 69.6 8.2 5o o

Shimkin,
1958 (118).
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TABLE Ad—Group characteristics in retrospective studics on lung cancer and tobacco use (cont.)

SM = Smokers. NS5 = Nonsmokers.
Males Females
Author, Cases Controls Casues Controls ;
yosr, Relativ Rulative Comminta
relerence Pereent  Pergent Percent  Percent risk Pereent  Percent Percent  Percent  risk
Num- nun- henvy non- oavy ratio nun- henvy nons heavy ratiu
ber smokers smokers' Number smokers smokerst SM:NS® Number smukers srmokers' Number  smokers smokers' SMiNS?

Lombard and 500 1.6 i 4,238 11.0 ik 7.9 (*) (R3] {*) [LF] (8] (&%) cve Authors”
Snegiref, culeulations foy
1959 (176), hens y smaking

basedun lifetime
number of poacks
of vigaretivs,

Perny, 1,477 6.5 345 713 37.2 20.8 B4 129 §5.3 64 1.060 1.6 , 0.7 1.9 Quantitivs
1960 (211). wiven only in

Kyams per day.

Heaenazel 2,191 3.4 4119 ) 16.2 12.0 5.2 {4 (431 (83 {*) (4) ) von Pupulation

etal, sample of
1962 (110). AL.516 usl g

Lase, Nt o vages
contiol study,
Lancaster, 23 2.5 86.1 476 20.1 T1.2 9.5 (*) (3] (k] (4 (*) (63} .
1962 (154).

Haenszeland () ('l ) *) O] ) 740 60.3 1.5 (%) 67.3 2.5 1.3 Tanulntion
Taeuber, samipie of
1064 (125).

J30 need
as Luse. Mot
neasc-contrul
stuildy,
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TAI B Ade— o cheoraeteristies in retrogpeetive sbidics on iy eancer wd tobacco e (conl.)

M -

= Bmaokera.

N MNonsmokers,

Manlew Femnles
Authur, Cases Cantrols Crses Cantrols
Yenr, Helutive Relative Comments
reference Percent  Pereent Vercent  Porcent risk Pereent Peveent DPercent  Percent  risk
ume nif- heavy nun- heavy ralin Bne heavy none henvy ratia
ber wnokers smukers' Number smokers amokers! SM:NS* Number smiokeis smolers' Number amuekers smokers' SMINS*
Wicken, HEd 4.0 A0 ®O3 14.0 22.0 kRY 151 nE.0 204 161 £0.0 7.0 2.9 Heavy sinokirs—
LOGE (J08). prenter thon
FRETT TS
Gelfond et al,, 12 .3 32 63.0 1251 [} ) (A () (4 [$2]
1068 (9K).
Hitraugi, 124 be G1.R 1,839 13.2 65.0 2.4 61 54,1 6.0 2,362 80.5 £9 2.3 A padivtun
196K [125), fousud Lo linve
na eileel on
Livtiae vane g
rnbes of puomne-
sk, Hvnvy
YT YN E R S R
er Wl 10 wadny,
Dradshaw and 45 0.0 T} 31.7 ' (K] SN " t [ ] o
Sclionland,
1960 (41).
Vrmes vtal., KLY 7.8 b63.5 1,811 42.9 8.9 9.3 o a8 [IR]] 1,278 E1.7 9.7 82 Henvy smokers—
1969 12040, prvnder thn
15 uoalay
Wynier et al, 210 1.4 1.5 424 1.0 40,9 1208 30 16,7 4.0 132 §1.6 283 £.78 Heavy

70 (334).

amhers—
grenter than
L0 occlay.

" Fur this table, hcavy smokers nve defined as those smoking 20 or more

cigarelies per day, nnless oltherwise stated,
P Computed seenrding Lo method of Corntieljl, J. (613,

I Bused upon fewer than &
"Noes not apply,

cust nunsmokers,



TABLE AT.—Grouping of pulmonary carcinomas

Group I:
A. Epidermoid carcinoma.
B. Smali cell anaplastic carcinomn (“oat-cell” carcinoma).

Group II:
A. Adenocarcinomasa.
B. Bronchiolo-alveolar cell carcinoma.
C. Carcinoid tumor.
D. Mucous gland tumor.

Extra (not included in I and II):

A. Large cell undifferentiated carcinoma.
B. Combined epidermoid and adenocsrcinoms.

Unsuitable for diagnosis.

SoURCE: Kreyberg, L. (153}.

360
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TapLE Al2.—Autopsy studics concerning the presence of radieactivity in the lungs of smokers

NY = Nonsmukers, SM = Smaekers,
Author,
yeur, Number
country, of Hesulty Comments
reference CABCY

Little ct al., Poti levels in various tissuca (pefg tissue) Verlcbral bodics, renal
1964, Peribronchia! - Bronchial cortex, spleen, and
U.S.A. (173). tymph nadey Lung {average) epithelium urinary Lladder showed

NS ... ivvineand B 0.011 0.001-2 negligible no differences.
L N ¢ 0.011 0.008 0.028-1.26

Hill, 18G5, Mean Po''® levely in various tissucs (pefkp tissue) The autbors found no

U.S.A. (120, Bronehial tree Alveolae Total lung Liver Kidney excessive concentrations
| 11 44 3.2 14.8 15.0 at bronchinl Lifurca-
M 7.3 0.9 B.G 20 20.6 tions.

Little ¢t al,, Fo''? levels in various epithelial tissue regione of lung {pe/g)t The authors noted con-
1966, Site: gideralle  interpersonod
U.B.A, (174}, NBeiiiiiinnrnnn .. 8 Mainstern bronehus ... L. AP o021 variution but il dind n

SM i, 28 Lobar brenchus nee s . o<0.2- 1.0 tremd rebubionship bos
Basal scgmental bronchus L0220 tween inereasel daily
Upper segmentul bifurcation ......ooiviiniiiiiinnns oo <05- T8 cemsomption amd ane

Lower segmental bifurcation .............. v v v €0.5-13.9 ereased Pot™ levels in
fung puvenchyma, Mo
such relationship waa
noted for wge of indis
vitlual wt denth or fur
tolal  putk-yeurs,

t Smivkers unly.
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TABLE Al12.—Autopsy studies concerning the presence of radioactivity in the lungs of smokers (cont.)

NS = Nonsmokers, SM == Smokers.

Author,
year, Number
country, of Results Comments
reference casen
Ferrl and Mean Po'# levels in various tissues (pe/g weol tiseue)
Baratta, Lung Liver Kidney
1966, NS L iiisrenensasll 0.031 0.103 0.080
U.S5.A. (#38). BM e 0.065 0.125 0.070
Rajewsky and Moan Po"® levels in various tissuenr (pe/g) t Data not given. Smokers
Stahlhofen, Lung parenchyma Bronchial treg Bronchial bifureation were consldered those
1966, ) - T § 0.0026 0.0020 0.0012 using more than 1 pack
Germany (£17). 0.5 S ¢ 0.0078 0.0077 0.0047 a daoy.

The authors noted that

thelr figures were <ans
siderably smaller than
those of Little et sl
(173, 174) mnd alwo
divagreed with thelr
dats on bifurcatieo.

Little and
Radford,
1987,

U.B.A. (178).

3. SN 1.

Pipe .. iiviiinen 2
Ex-cigarstte ..,... 1
Hever ........ov00 B

Mean Pod!® levels in various epithclial tlsuen (pe/g wet tHarve)
Bronehial wall and sUBMUCOSE oo ivvrarirrreorsnerninnsnnansesss 0.004
Bronchial epithelium:

TERCHEA  + v et rersvnanrerranesnesssoasransnsisrarasnsrnrressrs 0.120
Lobar bronehi ... cvvunns DR 1 1]
Scgmental BIUTERLEN 1 ovivvrivuiirniiininisrsnirinerinarnsasss 4800
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TABLE A183.—Experiments concerning the ¢ffects of the skin painting or
subcutancous injection of cigarette smoke condensate or its constituents upon animals

Author, A. Method,
yoar, Animal U, Frequeney snd/
country, and or durnticn, Results Commenta
reference strain C. Material
Wynder CAF, mice A. Painting shaved skin, Poreent animals with: t Number in parcos
et al., B. 3/week fur 2 years. Treatment: Papillomant Cancert thesis represents
1963, C. Whole cigarcite smuke TTur™ MoNe L.iciuiaeeares 59.0(81) 44.0(81) tutsl in that
U.SA. condensate in acetone. “Tar'" and croton oil .. 42.0031) 9.7(31) cxperimental group.
($17). Croton oil enge/week. Acetone alone o..iueanens (30) (30) Skin-printing
Acetone and croton ail oo iei e {14) (14} cxperimenta prior
tu 1053 are fully
detoifed in tub-
ular furm in thie
article,
Passey S different A. Pointing unshaven No malignant tumere noted in either groun.
et al, mouse skin., Papilluma noted on une snimal {in whole "o yroup) which later regressed.
1055, straing H, 2/weck for 8
England {101y, months.
(208). C. Whule “tar" or
neutral fraction.
Orr ctal, Miceof 2 A. Painting skin. Number anintale with:
1655, strains. H. 1ur2/week fur Treatment! Papeliomns
Englond 1% months. Denzpyvene boweek fullewed 4730 at 18 months (seporale gruup received only
{205). C. 20 pereent cigarctte by “tar” 2/week. Lenepyrene anml showed no tumors).

“tar' in acetone,
0.3 percent
benepyrene.

Tar” alone cocvaieenes veee OB AL NN mumths,
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subcutaneous injection of cigarette smoke condensate or its constituents upon animals (cont.)

TABLE Al3.—Experiments concerning the effects of the skin painting or

Author, Animal A. Method,

year, and B. Frequency and/
country, strain or duration, Reaults Commenta
reference C. Material

Wynder Mice of 4 A. Painting shaved skin. Strain Papillomaos Carcimomaa No tumora noted with
etal, separate B, 3/week for BO days. Loty ] - | D T WA i 10/83 2/89 scetune alone.

1965, atraing. C. Whole condensate Bwiss v 4 22/86 12/86 Stresses

U.5.A. in acetone. differences in

(318, susceptibility of
strain.

Hamer and OQutbred A. Painting unshaved Treatment: Papiliomas
Woodbouse, albine skin. CTar” 2iweek L. e 1/60
1986, strain B, Varied for 18 months, “Tar" and eroton oil I/week. ..o00o0. 2/30
U.5.A. mice, C. Whaole "tar”/acetone, Bta)P 3 times then “tar” 2/week ... .. 4/30
(118). Lenzpyrene [B(a}P), Dla) I 3 Uimes o ovveerievneraniois s /30

erotun oll.

Suglura, Hockland A. DPainting unshaved Papillomas Carcinemas
1068, Swies skin, 10/44 12544 funly 44/G0
U.B.A. albing B, 3/week for 2 years., lived fron
(268}, mice (§0). C. Whole “tar”. J5-0U0 dnya).

Graham Albino New A, Printing shaved skin. Treatmont: Pupillomas Carcinomas The muthors review
etal, Zealand . 3/week for 6 years. Condennute ..., T —— 41/41 /41 previvus experimenta
1967, rabbits, C. Whole condensate, Coundensute and eruton oil 1/week, 10/10 2/10 wilh rabbits in
U.5.A. Crotun oil and acetone 1/ week, 0/ 03 tubulur form,
(reny, Acklune 1/week ooviiiinenraiiinins 0/1 0/1 i

Guerin and Mice A. Pulnting neck skin. Origiual sumber Survivers Pupillomas Sarcomas § Control group.
Cuzin, (Pasteur I 2/week fur >1 yeur. fC. 112 R AT o I 6l 0/51 0/51 1 Bxgechmentol group,
{?51- struin.) C. Whole condensate. = 00 2 R 280 107220 L/220

HAL

tioe),
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TABLE A13.—Ezperiments concerning the cffccts of the skin painting or
subeutancous injection of cigarette smoke condensate or ils constituents wpon animals {cont.)

Author, Animal A. Mothed,
year, and . Froqueney and/
ecauntry, wtrain or duration, Reaults Commenta
reference C. Material
Wynder Swiza mice A, Painting akin. Perecnt Percent
ot al., B, Varivd for 12 Treatment; Number papillomas carcingmas
1957, munths, S/week 50 12.0 8.0
U.S.A. C. Whole condensate 3/ week 50 380 15,0
(22, in acetone. 2/ week 40 10.0 3.0 .
1/week 40 6.0
Wynder and CAI-"l or A. Painting shaved akin. Percent Pereent Swisa mice noted
Wright, Swiss B. 3/week for lifespan. Treatment CAPI: Number papillomaa earrinomas to be more sus-.
1957, mice. C. Whole “tar" or nicotine Whele '"tar" a0 53.0 7.0 coplible.
U.s.A. {ree "tar" derived Nicotine free 40 73.0 26.0 Majority of carcino.
{324), from pipe and Cigarette “tar” i 30 30.0 30.0 gena noted to be
cigarette tobacco, Pipe Mtav oo w A i ] 60.0 20.0 in neutral fraction
Treatment Swigs! of condensnte,
Whale e cosiim sy 3e 53.0 10.0
Nicotine free “tar® ..... 40 430 20.0
Cigorette “tor" ....,,,. a0 63.0 3.0
Pipe "tar" ... 30 €3.0 50.0
Gelihorn, Paris RII A, Painting shaved skin. Treatment: Papillomas Carcinemas
1958, mice B. Varied for 1-2 years. Henzpyrene (twice only) .....ivvuuus 20/529 5/629
U.5.A, C. “Tar" in acetone, Croton oil (5/6 week) . ..voeviin... 4/26 026
{§9), benzpyrene, Tar” (5/6 week) vuiuiviinies s 3/580 27569
croton oil. Acctone {3/6 week) .ol 0430 0/30
“Tar” and croton il (5/6 woek) ... 107175 0175
Bock and Swiss A. Painting skin. Fereent
Muoore, female B. 5/week for lifespan, Group: Number living at 6 monthe  Skin tumors at 64 weeks
1958, mice C. Whaole condensate Painted ..o 40 11.0
U.5.A. irradiation, Painted and irradinted .. ....... 65 4.0
(23], Irradiated .. ............ . i i6
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TABLE Al3.—Experiments concerning the cffcets of the skin painting or
subcutaneous injection of cigarette smoke condengate or its constituents upon animals {cont.)

Author, Animal A. Method,

year, and B. Frequency and/
country, ptrain or duration, Resuils Camvinents
reference C. Muterinl

Druckrey, flata A, Subeutnneous Group; Surrohina t Contrel grop.
1861, injectien, Yl i e i 1/15 1 Experimental group,
Germany B, 1/wueek for 60 weeks, FeEhe e R R 15576
(7e}, C. Smuke condensnte in

trienprylin and
alevhol.

Bock et al, ICR Swiss A. Painting shaved skin, Surviving Percent Percent Skin
1962, mice B. 10/week for | year. Treatment: at 18 weeks Skin caneer nicoplasia
U.S.A. C. Cigarette "tar", Standard cigarette ............ 24730 25.0 54.0
(2), Standard eigavette ..., 21080 5.0 57.0

Standard eigarette 1B/40 33.0 4.0
Standard cigarette 1330 23.0 62.0
Filter cignrette 10/30 T8 27.0
Filter clgnrette .. 30/30 3.0 23.0
Acetunce unly T GG/ GG vao v
Control wovviriinirienns e 65/65 -

Roe, Albino mice A, Palnting ahaved skin, Treatment: Survivors Percent akin tumors Authior canclnled
1062, B. 3/week for 84 weeks. “Tar' and 0.02 mg. Dia) ¥ s 26 12.0 that ciguielle
U.S.A, €. Whole amoke “"tar"" “Tar" and 0.06 mg. Bla)P ,...,. 15 27.0 wmuhe contalns
(205}, with added Blo) P “Tar' and 0.25 meg, Bia) P, ., 15 13.0 cocurcinogens,

in acetone. “Toar" end LIS mg. B(a)P ..., .. " 64.0
Bla)P125mg. ..ovvvn... 14

Druckrey and Rats A. Subcutancous Treatment (BP mp. /week): Sarcomar
Schildbach, injection. 28/30
1963, B. 1/week for 700 daya. 14740
Germany C. Benzpyrene in BG0
(82}, lricarrylin. 2/76
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TABLE Al3.—FEuxperiments concerning the effects of the skin painting or
sibeutancous injeetion of cigarcite smioke condensale or its constituents upon animals (cond.)

Authur, A. Method,
YCar, Animal B. Freauency and/
country, and ar durnalion, Lesulits Comments
reference strain C. Multerial
Homlurger  CAF, mice A, Painting ghaved skin. tomplete Percent Pereont
et al., B. 2-3/week for 2 yenrs, Condersate: gutopsics Papiflumas Curcisomas
1963, C. Varivus tobacco Tipe tobacco .......v., ! 77 350 15.0
USA. condensates in CIEaE Lo aes vilveeiion i 44 275 16.0
(141). acetune. Cigarette tohaceo ... ....oovu... A2 FAR] 16.0
Benzpyrene  .oo.ooyvnennn, . 54 10.0 20.0
Acelone only ...... Ceaaean 62
Boek et al., Swiss ICR  A. Painting clipped skin. I'ereent FPereent
1068, mice B. 10/week for 11 weeks, Percent concentration of tar surpieing Pereent canecr and
U.5.A. C. Various smoke {type cigaretto}: 11 werks cancer papilloms
(ee), condenaates in S dstandard) i .0 30,0 67.0
Reetone, 8.3 {(standard) ... SRR i 33.0 7.0 &€7.0
7.9 (English standard) 90.0 4.0 53.0
BT TRINE) wovinarivims 109.0 8.0 4.0
4.0 (Altery  coiiniinn LER 9.0 35.0
il PRiberS oot 100.0 10.0 41.0
b 1 97.0 4.0 16.0
Acetune control 04.0 v
Untreated control 100.0
Van Duuren  Swiss ICR/ A, Painting shaved skin, Cumulntive number of mice with t T.02=dimethyl-
et al, Ha mice B, Initioting agent once~  Initiator Fromater Paptilonas Carcingmoas benglndunthrucene,
10686, Promoter 3/week for  DMBA .. Ether tohacea beaf oxtract .. s §/20 0/20
U.5.A. 12-14 montha, O ........Ether tobacco fenf extraet . ...vuivuiians 0/20 0/20
(285), C. DMBAY, tobaceo DMBA .. Cholorofurm tobaceo Jeaf extract ........ 1/20 /20
extrocts ciga- O ..., Cholorofurm twbneeo leaf extenet o,.ivu,s 0/20 080
retie "tar" DMBA .. Cigarelte "tnr" 12 4,20
O ....... Cigarette "tar" 020 0/u0
& A Acetone ..., 0/20 0/20
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TABLE Al13.—FEzxperiments concerning the effccts of the skin painting or
subcutancous injection of cigarctte smoke condengate or its constituents upon animals (cont.)

Author, A. Method
yuar, Animal B. Freguency and/
eountry, and or duration, Resuits Cummenls
reference atrain C. Material
Munoz et al., Swiss ICR/ A, Painting shaved skin. Dark tobacco “'tar" At risk Tumars Carcinomas The authors noled
1968, 4n mice B, Varied, Al pereent i T 81 50 17 n shortened latent
U.B.A. C. "Tar" from dark . B.0percent ..., 7k 46 16 perivd for dark
and (Colombian) and Light tebaceo tar: tubacto.
Colombia light {U.S.A) L0 pereent L..oiiiiveiiiaenans 95 26 6
(187). tobaccos. B.O pereent Loy ves 98 Bd 20
ACERORE L ivi s 81 ] 0
Davies and Albino A. Painting ahaved skin. Percent of carcinoma-bearing animals at 118 weeks The authurs cunczluded
Day, mice B. Varied regimen, Treatment; {actual number of animals in parenthescs) that the lack of
1968, C. Cigaretie and 60 my. 150 mg. 75 mo. 37.5 mg.  difference in re-
Cff“ cigar condensate, Standard cigarcite ,, L 2000429 13.2019) 0.7 (hH e sults from the first
Britain CIRAE © i ieannnn ., 21.1139) 1.1 (16) 2.1(3) and thind graups
(88}, Cigar tubneco cigarette ... - 1r8{10) o 5o unider treulment

wiggeats that the
Inervaned tumorl-
genlcity of elunre
tobaceo is due to
phyaical processing
fuctors,
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TanLe Ald—Ezperiments concerning the effect of cigarette gmoke or its constituents on tissue and organ cultures

Autbor, .
Year, Tiasue or
country, organ culture Material/delivery Results
reference
Bouchard Mouse lung. Tobacco smoke condensate Increased number of mitotic abnormalities in the treated cultures; particularly in
and May, perfusion for 24 hours the first 6-10 days alter grafting.
1960, and subseguent

France (#5).

grafling under renal
capsule of mice.

Awsetal,
1961,
Japan (1¢8).

Human fetal lung.

Direct exposure to
smoke from:
2. Whole clgarettes,
b, Tobacco alone.
¢. Paper alone.

Paper smoke induced the most severe changes, conslating of eytoplasmic varu-
ulization and nuclear pyknosis. Also noted were s decrease in the mitotie index
and an intrcase in sbnormal divisions, more so wilth paper smoke than with
the other two.

Thayer and
Kenaler,
1964,
U.S.A. (275).

KB mammalian
tumor cells.

Cigarette smoke
condensate applica-
tion; filtered and
unfiltered
cigarettes,

Significant growth inhibition was shown in unfiltered smoke. Cylstaxic compo-
nents were noted in both the gws and particulate phases.

Berwald and

SWR mice and

Direct application of

Benzo(a)pyrene caused increased cell transformation as manifested by

Sachs, golden hamaster benzo (&) pyrene a. Hereditary random growlh patiern.
1965, embryos, |B(a)P]. b. Progressive growth as tumors after subcutanesus injection into adults.
Lsrael (20). c. Ability to grew continuously in culture.

Crocker et al., Suckling rat Application of Trested cultures revesled cellular metaplasin, basal cell hyperplasis, increaned
1965, trachea in Bi{a)Pin acetone, mitotie rate, and increased Hi-thymidine incorporstivn proportiunal to he cune
U.S A (81), organ dulture. centration of material and durstion of application,

Diamond, Yarivus con- Application of Inhibitivn of cell growth,

1965, tinuous cell Bin)Pin either
U.S5.A. {€8). straina dimuethylsulfoxide

(mammalian).

(DMS0) or paraffin.
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TaoLE Al4.—Experiments concerning the cffect of ciparette smoke or ils constituents on tivsue and organ enllures (cont.)

Author,
your,
country,
reference

Tlaxue or

organ culture

Material/dellvery

Results

Burenfreund et al,,

Hamater luhg

Application of

8. Increased appearance of new small chromosomes and telocentrlc chromosomes,

1966, tissue, B(a)P In either b. Incrensced ability to grow in hamster eheek pouch and there Lecome spindles
U.S.A (11). DMBEO0 or dimethyl- cell sarcomay,
formamide.
Guimard, Chicken embryo Application of Increwsed mitotic metivity and incrensed incldence of anomalous mitoses.
15966, muscular tobacco extract.
France (110, explants.
Lasniteki, Mice neonatal Application of & hy- u. Inereased busal cell hyperplusla and pleomorphism of newly formed cella.
19GR, trachea. drocarbonsenriched b. Increased epithelial mitoais.

England (160},

fraction of whale
smoke condensate.

Lasnitzki,
1968,
England (181).

Human fetal lung

in organ culture,

Application of & hy-
drocarbon-enriched
fraction of whale
smoke condensate.

s, Cellular enlargement and promotion of growth of new brenchi.
b, Incresaed mitoses, bronchial epithellal hyperplssia, and eyuemous metaplasis.
c. Inhibition of stromal growth,

Chan et al., Mouse Jung Application of a. Cellular disorganization.

1969, bud embryonle Bia)Pin DMEO. b. Cellular pyknosis; nuclear shape and size Irregularitics,

U.5.A. (54). cultures, ¢. Increased epithelisl mitotic rate and decreased mesenchymal mitotic rate in

those eullures exposed to D(a)P wveraus those caposed to pyrene or DMSO.

Leuchtenberger Mouse lung Exposure to freah smoke:

and and kidney &, Unifiltered. 8. Decreased RNA production, pyknosis, and death of cells.

Leuchtenberger, Lissue and b. Activated b, Similar results, but changes were of minlmal geverity.

1068, organ cultures, charcoal filter,

Switzerland (145),

¢. Cigarette or
cigar tobaceo.

c. Similar effects as group &, but less severe.
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TADLE Al4.—Ezperiments concerning the effect of cigarette smoke or its constituents on tissue and organ culturcs (cont.)

Author,
yonr, Tissue or
rountry, orgon culture Muterinl/delivery Hesults
reference
Crucker, Various organ Application of Syuamcus metapluala; frequent pleemorpliie cells; dediMercntiation of epltbellum
1974, cultures: D) in serum. (inhibited by Vitumin A).
U.S.A. (62). n. Whole suck-
ling hamster
tracheas.
b, Whole bron-
chial tubes
from iate
fetal dogs

anid monkeys,
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TABLE Al5.—Experiments concerning the cffect of the instillation or implantation of

cigarette smoke or its constituents into the tracheobronchial tree of animals

Author, A, Method

year, Animal B. Frequency and/
country, and or durstion Results
reference tirain C. Materisl

Dlacklock, Ch white A. Injection into d,d-benzpyrone: Number with tumors/number exposed
1957, rats. lung parenchyma &, 3 mg. in olive oil 6/6 sarcoma.

Great by thoracotomy. b, g, in olive oil with dead Th baeilll 2/4 sarcoma, 4/8 squamoun cell carcinoma,
Uritain B. Onece. ¢. 575 my. in cholesterol pellet 1/8 squamous cell carcinoma.
1840 C. 3.4-benzpyrene Cigarette “tar':
in olive oil, s. In olive oil 9/10,
. with lead Tb b, In ulive oil with dcad Tb baellll 1/8 surcoma, 1/8 squamous cell carcinoma,
bacilli er in Cuntrula;
cholesterol, 8, 4.5 ce. olive oil 04,
cigarette “tar”, b, 0.15 ec. vlive oil with dend Tb bacilii 0/4.
c. Chuolesterol pelivly 0/4.

Della Porta  Syrian golden A. Direct tracheal Number of
et al., hamsters. instilliation. hamagtera wilh
1968, B. Weekly'up to Survivors at 20 tracheobronchul
U.5.A. 4b weeks. weeks/original carcinoman
{67). C. 1 percent 7,12—dime- Material: Weeks number ezpoied at drath

thylbenz{a)anthra- ». DMBA 50 yr./week ,..... 45 10/20 2
cene (DMDAY, b “Tar” 200 g /week ... 32 11/21 —_
cigarette "“tar" c. DMBA RO o /week ..o 12z g/20 -
concentrate, then “tor’ 200.
Mo Wtk e 30 —_ -
4. DMEBA 100 g/ week ... 17 1/20 4
e. DMBA 100 yr./week ']
and ""tar” 500 '; 20 §/20 3
afdweek o]
Rigdon, White Pekin A. Intratraches! No neoplastic chunges noted in either the experimental or control groups,
1960, ducks. injectiun,
U.5.A. Controla: 99 B, Daily for 721 days.
(221}, Experimental C. Tobacco cundensate

group: B2

| in liguid petrolatum.
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TasLe A15.—Experiments concerning the effect of the instillation or implantation of
cigarette smoke or its constituents nite the tracheobronchinl tree of antmals (cont.)

Author, A. Methud
yoar, Anlmal B. Fregiency and/
cuunlry, and ur duration Results
reference strain C. Material
Blacklvek, CD white rats. A. Inoculativn at Number Percent with
14961, thoracutomy, of rute malignant tumors
Grent B, Once and saerificed  Controls . ........... S 216 1.5 {1 cavcinoma, J warcomasl,
Hritain at | week=2 years, Cigorette condensate ... 72 11.1 (6 carcinomas, 2 yarccmas),
(24). C, Cigavette tbaceo Eucevinnlene ........, i“ 2.3 (1 sarcoms).
amuke condensate
in eucevin,
Herroll and  Syvian golden A, Intvatracheal Number of Number with Number of tracheos
Dunhum, hamsters, inoculation. Materinl: hamatera tumoras bronchial tumors
1952, B. 0.5 ce./week for Lia) in Tweenét .., ] 3 5 (3 papillumas, 2 carcinomina).
Us.aA, 5/6 months. Bia)lin TweenGt 6 3 9 {4 papillomas, b carcinoman),
tiedy, C. Beuzo(a}pyrene Tweentl .00, 6 0 -
in Tween(l Blu)I'inolivewil . [ 0 —_
ar alive uil, Otive nil . ...... F 6 0 —
Rockey et al, Dugs. A, Brunchial inceulation Sguamous
iu6e, or stimuletion, Pre- meluplaaia
U.S.A B. 3-5 times/week Number Invasive Carcinomas canceroud with atypical Inflam-
(224). forup to 5 Procedure: af doge carcinoma inaitu changee ehangea mation
years, Controls ........ 21 —_ — —_ 6 24
C. Cigarette smoke Manipulation of
condensate. bronchus ..., 2§ — —_ -— 7 26
Smoke condensate 130 1 3 25 93 128
Tipton and Mongvrel dogs. A, Bronchial Rupid induction of squamous metaplssia in condensute-exposed animals. No tabular
Crocker,  Cuntro) group and inoculation, data is presented.
1064, experimental  B. Daily for 8 days.
U.5.A, group—10, C. Cigarette smoke
(877). condensate,




s TaBLE A15.—Experiments concerning the effect of the instillation or implantation of
- cigarelte smoke or its constituents into the tracheobroneliial tree of animals (cont.)
Author, A, Method
Year, Animal B. Frequeney and/
country, &n or duration Results
reference strain C. Material
Saffiott] et al,, Syrian golden A. Intratracheal Percent tumor-
1968, hamaters. Inoculation, Number of bearing of Total Total number
U.5.4, B. Weekly for 16 weeks. Number sutopaied: tumor-bearing surytvors at number of raapiratory
{217}, C.B(a)P (Impg.) animals 15 weeks of tumory tract cancere
attached to ine Male .... e 23 15 100.0 24 18
hematite duat, Female ............. 17 1 1000 11 1
Kuschner, Hamslers. A, Wire mesh pellet Number of Number of
1068, implantation turvivors/original animale with
U.5.a, into bronchus, Implant: number in proup iung caneer
(157}, B. Lifetime. Wire mesh only o.oovuniiiiians., 34/35 —
C, Bi{a)P, MCA .., 3 A v BR/OL 43
methylcholana Bia)P .. i FUN 89/91 §7
threne (MCA}.
Safflotti et al, Syrian golden “A. Intratrachea) Number of
1968, hamsters. inoculation. Kamaters with
U.S.A. B. Weekly for 15 Number antopsicd reapiratlory
{238), weeks, Inoceculate: trac! tumars
C. Bi{a)P attached Cantrol ...... o 176 -
toa fine B{a)P in hemnatite 56 33
hematite dust. Hemntite only 41 -
Borisyuk, Wistar rats, A, Intratracheal Number final/ Durution of
1969, intubation, initial tngeudation
Russia B. Monthly up to Inoculate: (rtontie)
(34}, 10 months, Controls .. ... s 11/20 12
C. Cigarette “tar", Unfroctionated “tar” ................... i 244200 10
Denicotinized “tar" | T R TR g/45 8 {1/8 metaplasia)
Neutra) "tar' fraction ................... 14/100 8 (2/14 carcinomas,

1/14 papillury sdenoma),

! This group also received one Injection of urethane intraperitoneally,
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TABLE ALG.—Experiments concerning the effeet of the inhulation of cigarctte smoke
or ils constitients upon the respiratory tract of animals
(Figures in parentheses represent total number survivars in specific group)

Author,
yeAr, Animal A. Type of exposure
country, ant K. Duration Reaults Communts
reference atrain C. Materinl
Lorenz ctal., Strain A mice: A. Chamber, E. Ny incrense in tumor formation over that noted in controla, This strnin of mice doey
1043, tC. o1, 0. Up to 693 hours. have n heroditnry
U.s.A. (177). 1E. 91. C. Cigarette smoke. tendency to tumaor
formativn,
1C. Cuntrul.
' 1E. Experimentul,
Essenberg, Strain A mice: A. Chamber. Percent of lung tumors Nu epidermoid cancer
1962, C. 32, B. 12 hours per day C. 804019 noted; papillury
U.S.A. (92). E, 6. for 1 year. E. 91323 adenoravcinoma way
C. Cigarette smoke. most commi .
Percentage diffvrence
is significant at
p S0 level
Muhlbock, Hybrid (020 x A. Chamber, Percent with alveelur carcinomus No other type af
1955, DBA) mice: B, 2 hours per day for C. 31.0 lung tuming were
Netherlands C. 32, up to G684 days, E. 19.0 found.
(1ss), E. 28, C. Cigarette smoke.
Leuchtenberger CF, albino mice: A. Chamber, 23 of the ceperimental mice showed;
et al, C. and E. 275, B. Tof cigarettes 15 Lusa! cell hyperplosia,
1958, per day from 1 stypical bosal cell hyperplusia.
U.5. 4. (1461, 11-201 daya, T dysplasin,
C. Cigarette smoke. 2 squamuus cell metaplusia.
Guerin, IC and Wistar A. Chamber, Percentage of rata with pulmenary tumors
1869, atrain rats, B, 45 minutes C. 2.4 percent of 3% survivors.
France (108), C. 40, per day from E. Bl percent of 68 survivors,
E, 100 2-6 maonths.
C. Cigarette smoke,




