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TABLE A3.—Qutline of micthods used in retrospective studics of smoking in relation to hung cancer (cunt.)

Authur,
yuar,
country,
reference

Sex of
ch8Cs

Number of persons

and method of selectiun

Coses

Controls

Collection of dnta

Wynduer and
Cornficld,
1953,
U.s.A,
(314).

et

63 physicians reported in AMA
Journa} ns dying of cancer of
the lung.

133 physicians of same group dying of can-
cer of certain other sites.

Mail questionnaire to eatates of decedents,

Koulumies,
1053,
Finland

{188y,

Lickint,

M-F

M-F

812 lung cancer patients diag-
nosed at onc hospital

300 male outpatients of same hospital over
40 yeurs of age.

Cases and controls questioned shout amoking
habits when taking case historics. 361 di-
ngnodes confirmed histologically: 494 dinge
noses confirmed by <clinical,
operative data.

X-roy, and

1963,
Germany
(170).

Breslow

246 lung cancer patients in a
number of hospitals and clinies.

2,002 sample of persons without cancer liv~
ing in the same ares and of the same sex
and age ronge as cases.

Personol interviews by ataff members of co-
operating hospitals and clinics.

<t al,
105¢,
U.S.A.
(42).

618 Jung cancer patients in 11
Culifornia hospitals,

G1R patients admitted to same hospitals about
the same time, for conditions other than
enncer or chest discuse, mutched for race,
sex, und age group.

Cuscs and contruls questioned by
interviowers, cach matched
same heeson.

trainaed
pair by the

Watsen and
Conte,
1054,
U.S.A.
{305},

M-F

301 patients at Memorial Haspi-
tal with lung cancer.

468 patients of eame clinic during game
period with disgnoses other
cancer.

than  lung

The 768 consceutive patlents of cose and
control gioups were fuestioned by the
same trained interviewer. Control group
includes patients with oral and esophageal
cancer and bronchitia.

Gsell, ’
1054,

Switzerland

(1e7y.

M

135 men with diagnosis of bron-
chial carcinoma.

i

—

135 similar hospital patients with diagnoses
other thun lung cancer, and of the same
age.

Personnl intervicws, all by the same persun.
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TABEE AS—Qutline of wcthiods used in retrospective studies of smoking in relation to g cancer (cont.)

Author,
yenr,
country,
reference

Scx of
cnses

Number of persons and methud of sclection

Cases

Controls

Collection of dnta

Randig,
1954,
Gurmaony
(213),

M-t

448 lung cancer potionts in a
nutnber of West Derlin hospi-
tals,

A2 pativnts with other dingnoeses, matched
for s,

Controls were interviewed at about Lhe same
time as the cases, vach casc-cuntrol palr
by the same physician,

Wynder etal,,
1956,
U.S.A.
(st1),

Scgict al,

1856 patients with lung cancer in
several New York City hospi-
tals.

1,391 patients at Memorial Center with tu.
mors of sites other than respivatory or
upper alimentary,

Cnses: Personnal interview or questionnaire
maileld to cluse relatives or (riends,
Cuntrulst Personal interview.

1957,
Japun
(250),

Mills and

M-F

207 potients with lung cancer in
33 hospitals in all parts of
the country.

5,435 patients {vee of cancer in 420 local
health  eenters, seleeted  to approximate
the sex awd axe distributions of cuses,

Cases  and controls by personnl Iluterview
using long questionnaire on occupationnl
and medical history and living habity,

Porter,
1957,

U.S.A.
(187).

Stocks,

GT8 residents of defined arens
dying of respiratory cancer.

3,800 popalation sample approximately pro-
portional to cases as yewards wreas of resis
dence, and 10 years or more in the area,

Coses: From denath certificates, hospltal rece
ords, and close relatives or fricnds,

Cuntrols: Persunul home visits or telepbone
calls, usually interviewing housewife,

1957,
England
(369).

Schwortz and

M-F

M

2,356 patients suffering from or
dying with lung eancer within
certain greas.

£,362 unsuvlected puatients of the same aren

admitted for conditions other than cancer.

Cages: Histories tuken at the hospital from
relntives by health visitors.
Controls: Personal interview in hospital.

Denoix,
1957,
France
(247).

602 patients with bronchopuls
monary cancer in hospitals,

1,204 patients (3 groups) in same hospitals
with other cancer, with nonmalignant ill-

tess, and accident enses, mutched by age
rRroup,

Personal interviews in thc_ hospital; cascs
and controls at about the same time by
the same finterviewer.
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TAstE A3.—Outline of methods used in retrospective studics of smoking it relation to lung cuneer (conl)

Author,
year, Sex of Number of persons and method of selection
country, cnscy Collection vf data
reference Casey Controly
Hnenszel and F 168 lung cancer paticnts availe 339 patients in same houpital and service at Personal interviews by resident, medical so-
Shimkin, able for interview in 20 haose anme time, next older and next younger cinl worker, or clinle scercinry.
196K, pitaly, thun cnch cune,
U.S.A.
[SFEAN
Lumbard and M G600 men dying of lung cancer, 4,238 controls in 7 groups iIncluding volune. Personnl Interviews by trafned workers,
Snegirefl, microscopleally confirmed, teers, huspital and clinle patients, random
1069, population sample, and house-lo-house surs
U.S.A. vey sumples,
(176).
Pernu, M-F 1,606 respiratory cancer patients 1,773 concer-free persons recrulted by Parish Cnses: From cuse histories or mafled gues-
1060, in 4 hospitals and from cuncer Sistery of 2 institutes in all parts of the tionnnaires.
Fintand registry. country, Controls: Questionnnires distributed by I'ar-
(errn). ish Sisters.
Hacnszel M 2,191 sample of 10 percent of 31,516 random sample from Current Popu.  Cuses: By mail from certifying physicians
et al., white male lung cancer deaths lution Survey. and family informants,
1962, in the U.S.A. in 19#8. Controls: Personnl interview by gensus vnu-
U.S.A. merntors.,
112y,
Lanenster, M 238 hospital patients with Jung 476 in 2 groups, 1 with othier cuncer, 1 with Personal interviewy of bath vases and cone
1062, eancer. some other disense, matehed by sex and trols in hospitals,
Australia uge.
(1538).
Hanenszel angd P 749 sample of 10 percent of 34,330 random sample from Current Popula- Cases: By mail from certifying physiciung
Tucuber, white femnle Jung cancer deaths tion Survey used to estimate population und family informunts,
1664, in the U.S.A. in 1968 and bause, Controls: Personal interview by consus enu-
U.S.A. 1959, merators.
(115},
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TABLE A3.~Qutline of methods used in retrospective studies of smoking in relation to lung cancer (cont.)

Author,
YUAT,
country,
reference

Sex.of Number of persons and mcthod of selection

cascy
Cases Controls

Collection of data

Wicken,
1966,
Northern
Ircland
($08).

M-F 964 patients with primary lung 054 age and sex-matched contiols {rom same
cancer. locale and decensed from nonrespiratory
disenues,

Interviews with relatives.

Gelfnnd ot al,
106K,
Ihodesla
(9¥).

M 32 patlienta with Ubronchngenic 42 awe awml sexsmatelied patlents
cuneur,

Hospltallzntlon interviews.

Hitosugi,
1968,
Japan
(126).

M-F 186 patlents with lung canecer 441 pernons sexemantched from similar slre
vollution regiony,

Cuyes: Mospital intervicws.
Controls: Interviews by trained public health
nurscs.

Braodshaw and
Schonlund,
1969,

South Africa
{Natal)
(413,

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

Interviewed by trained Afrienn socinl worker,

Ormos et al.,
1969,
Hungary
(204).

M-¥ 118 patients whh lung cancer. 3,089 control persong without data on health
history.

Cases: Datu derived from cnse histories snd
interviews with relatives,

Controls: Interviews with o randem sample
uf truin passengers.

Wynder, et al,
1970
U.S.A.
(324},

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

tlospitalization interview,




1993

Taste Ad.—Group characteristics in retrospective gludics on lung cancer and tobacco use

SM = Smukers.

NS == Nensmokers,

Males Females
Author, Cases Conlrols Cascs Controls
year, Relative Relative Comments

reference Percent Percent DPercont  Percent risk Perecent  Percent Percent  Pereent risk

nons heavy non- heavy ratio none heavy none heavy rotio

Number smokers smokers' Number smokers smokerst SMiNS? Number smokers smokerst Number smokers smokers! SM:iNS?
Miller, &6 3.5 65.1 88 16.3 36.0 5.4 (4) *) (R3] (*) 3] : (Y)

1939 (1986).

Scheirer and 93 3.2 3.2 270 16.9 9.3 5.7 (&) (&) (&3] (*) {9 (') IG femunle
Schoniger, cases not
1043 (24¢). analyzeil.

Potter and 43 7.0 30.2 2,804 26.0 23.0 4 (4) Y &3] () (Y ()

Tully, ’
1945 (212).

Wassink, 134 4.8 54,8 100 19.2 19.2 4.7 ()] () {9) {1) [&)] (%) Pereentages
1948 (3504}, eatimnted

from chart.

Schrek et al, K2 14.6 18.3 522 23.9 9.2 1.8 (€] (‘) ) [S3] () (R}

LUs0 (246},

Mills and 444 7.2 430 30.0 5.7 Y (R3] (83} [S3] 4 tH
Purter,

1950 (146).

Levin et al, 236 1.3 481 217 1.6 Y (") Y {) (*) {4) Quantity
1060 (171), amohed not

considered.

Wynder and GOS5 1.3 51.2 780 14.6 19.1 13.0 40 57,5 20.0 552 79.6 1.2 2.9
Graham,

1950 (310).
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Tavk Ad.—Group characteristics i retrospective studics o iy

cancer und tobucco use (cont.)

SM = Smokern. NS 22 Nunumokers.
- Maules Femudes
Author, Cuses Controls Cnses Controls .
yenr, ~ Relative Retutive  Comments
reference Percent Pereent Porcent  Percent visk Percent  I'vrcent Percent  TPercent  rink
s - heavy non- heavy rulio none- heavy non- henvy rutio
Number  smokers smokerst Number  smokers smokers' SM:N8! Number smokers smokers' Number smokers smokers! SMINS?
MeConnell 9 5.4 385 186 6.5 23.2 1.2 7 57.1 14 78.6 2.8
ot al,
1452 (180).
Doll and Hill, 1,457 0.5 251 1,357 4.5 134 9.4 108 37.0 1.1 108 54.6 0.9 2.1 Percentnge
1952 (7y). Theavy'
stovkers,
understated.
Sadowsky 411 3.4 615 13.2 3.9 ) ) ) ) ) Q) Gradient
ot al, with nmuunt
1953 (292). srunked,
Wynder and 63 {1 67.6 133 20.6 20.3 6.1 ) (&3] (") 9 ) ) )
Curnfield,
1953 (913).
Koulumies ®12 0.6 58.0 300 18.0 25.0 36.0 o (Y (¢) ()
1958 (101).
Lickint 224 1.8 35.8 1,000 16.0 4.8 *10.4 22 [ER] [R) 1,002 90.4 0.1 5.3 o
1053 (170).
. Brestow etal, 493 3.7 74.1 518 10.8 42.7 3.2
1054 (42),
Watson and 205 1.0 1. 287 2.7 G1.6 5.6 36 LR 2R 16t H2.0 1.1 "'T.!i )
Cunte,
1054 (J08),
Gixell, 143 0.1 (119 h 6.0 lvi.(j ----- ’.'(vN T (“’) _M_—.(H")'“‘_~VV(T”-”- (—'-).-—---(“)m (‘)
1Wod (ran).
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TABLE Ad.—Group characteristics in retrospective studics on lung cancer and tobacco use (cont.)
NS = Nonsmaokers.

SM = Smukers,

Males Femunloa
Author, Cases Controls Crines Cuntroly .
yenr, .. e T Y T R ettt Rebutive Comments
reference Peveent  T'ereent Pereent Pereent risk Pereent Percent Percent  DPeveent risk
Num. Nohe henvy non- henvy ratio Num- none henvy Hone heavy ratlo
ber stokers  wmokers' Number  smokers wmokers! SMiNS? ber wmokers  simekerst Number  ymokers smokers' SMINS?
Randig, 415 1.2 34.2 381 -.8 17.9 °5.1 33 51.6 3.0 131 70.3 0 2.2
1954 (2148},
Wynder et al, (9 ) (3] (4) ) Yy 105 56.2 16.2 1,304 60.0 3.4 1.4
156G (911).
Segi ot al., 166 e 2,124 e e Quauntitics
1007 (w40). amohed sinted
NN AVUTRYCL
only, DitTerences
wre statidicully
sidniticant.
Mills and 434 8.4 26.0 1,688 27.6 5.3 4.2 04 83.0 4.3 1,722 73.3 0.6 0.6 Pereent "heavy”
Porter, smuvhers unders
1957 statad. Only
(187, HOCL survey
POAOIS0 BIMON g
femnde canes,
Stocks, 2,101 1.9 28.2 6,960 8.7 22.3 4.9 255 57.6 17.2 3,402 68.G 107 1.6
1957 (v63).
Schwartz and 602 1.0 53.2 1,204 9.5 36.2 10.4 ) " & () () 9
Denviy,
1057 (247,
Haenszeband (Y (L (&) &) ") Q) 15 51.9 14.6 339 69.6 8.2 s

Shimkin,
1068 (118).
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TABLE Ad.—Group characteristics in retrospective studics on lung cancer and tobacco use (cont.)

SM = Smokers. NS = Nonsmokers.
Males Females
Author, Cases Controls Cases Controls .
year, Relative Relative Commoents
reference Percent  Percent Percent Percent risk Pereent Percent Percent  Percent  risk
Num- non- heavy naon- eavy ratio non- hewvy nans heavy ratio
ber smokers ymokers’! Number smokers smokers’ SM:NS® Number smokers smokers' Number smokers smokers' SMiINS*

Lombard and 500 1.6 4,238 11.0 7.9 () {9 (4) ) ) (4) ... Authors’
Snegiref, culculntions fov
1959 (176). henvy smoking

Unsedondifetime
number of packs
of vigarettes.

Pernu, 1,477 6.6 345 713 37.2 20.8 B.4 129 35.3 204 1,060 91.6 0.7 1.9 Qunntitivs
1960 (211). wiven only in

grams per day.

Haenszel 2,101 3.4 41.9 (S 16.2 12.0 6.2 [ [} [} (G (4 (%) e Population

Cetal, sample of
1862 {112}, 31,510 used as

base. Not o vagee
control atudy.

Lancaster, 238 2.5 86.1 476 20.1 7.2 9.8 ) () (*) (&3] {*) 4
1962 (154).

Haenszeland (1) 9 () ) 1O ) 740 60.9 1.5 “ 67.3 2.5 1.3 Population
Tacuber, sample of
1964 (115). 34,330 used

as base. Not
& cascreontral
study,




66¢

TAN 1 Adu—(roup chracteristios in relrospeetive studivs on lung eaneer wd obaccw wse (eont)
NS . Nunsmokurs,

SM = Smokers,

Males Femules
Author, Cases Controls Cases Controls .
YCAT, Relative Relntive Comments
reference Percent  Pereent Percent  Pereent risk Pereent  Dereent Percent  Percent  risk
ume non- heavy nun- heavy ralio none heavy non- henvy ratio
ber smokers  smokers' Number smokers smokery! SM:NS! Number smokers smuokeys' Number smokers smokers! SMiNS?
Wicken, %01 4.0 40.0 803 14.0 22.0 3.0 151 OHH.0 20.0 161 80.0 17.0 2.9 Heavy minokers—
1966 (J08)Y. gieater thn
23 0 slny .
Gelfand et ul,, 32 6.3 32 63.0 326.3 &3] () Y () () ()
1968 (9x).
Hitosugi, 124 [ 61.8 1,839 13.2 66.0 2.6 [ 54.1 6.6 2,362 80,5 2.9 2.3 Adrpollution
1968 {125}, fuund to hnve
no efferl on
T vanvaog
yades of none
smokers, flenvy
rmoh el rents
or than 15 adny,
Bradshaw and 45 0.0 341 317 g 9 () M ) “
Schonland,
1969 (41).
Ormos et al, 04 7.5 68.5 1,811 42.9 38.9 9.3 24 9.4 0.0 1,278 81.7 9.1 0.2 Henvy smokers—
1969 (204, Rgrester than
15 aalay.
Wynderetal, 210 14 61.5 420 21.0 40.9 320.8 283 6.78 tivavy

1070 (334).

30 16.7 4.0 132 57.6

smokprs—
grenter than
20 1o day.

V For this table, henvy smokers nre defined as those smoking 20 or more

cigarcties per day, unless otherwise stated,

Y Computed seeording v method of Corntlelfl, J. (61,

3 Based upon fewer than 5 cuse nonsmokers.,
'Doew not apply,



TABLE AT.—Grouping of pulmonary carcinomas

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

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

Extra (not included in I and II):
A. Large cell undifferentiated carcinoma.
B. Combined epidermaoid and adenocsrcinoma.

Unsuitable for diagnosis.

SoURCE: Kreyberg, L. (153},

360
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TADLE

Al12.—Autopsy studics concerning the presence of radiouctivity in the lungs of smokers

NS = Nonsmukers. SM = Smokery,

Author,

yeur, Number
country, of Resulty Comments
reference cascs

Little et al,,
1964,
U.S.A. (179).

Potit levels in various tigsucs (pc/g tissue)

Peribronchia’ Bronchial
lymph nodes Lung (avcrage) epithelium
0.011 0.001-2 negligible
0,011 0.008 0.028-1.25

Vertebral bodics, renal
cortex, spleen, and
urinury Lladder showed
no differences.

Hill, 1865,
U.S.A. (128).

Mecean Po'l? levels in various tissucs (pe/kg tisaue)

Bronchial tree Alveolac Total lung Liver Kidney
31 3.4 32 14.8 15.0
7.3 9.9 8.6 20.0 20.6

The authors found no
excessive concentrations
at bronchial bLifurcas
tions.

Little ct al,,
1965,
U.S.A. (174),

NS ............... B
SM 12
NS \oivivvviiiiend 8
SM A
NS«.....coiiiiin, 8
SM oo 26

Po’1? {cvels in various epithelial tissuc regions of lung (pe/g)t
Site:
Mainstem bronchus
Lobar bronchus oo i i e
Basal scgmental bronchus ...l
Upper segmentul bifurcation
Lower scgmental bifurcation

The authars noted con-
siderable  interpersonal
variuntion but did find n
trend rehationship bes
tween ioncrcasad daily
consumption and in-
ereased Pot Jevels in
lung parenchyma, No
such relationship waa
noled for uvge of indi-
vidual ut denth or for
total puck-youry,

t Smokery only.
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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 Resulta Comments
reference cases
Ferrland Mean Po levels in various tissuea (pe/g wet tissue)
Baratta, Lung Liver Kidney
1966, NS ivrierenenea 10 0.031 0.103 0.080
U.S.A. (95). )" GRS ) 0.065 0.126 0.070
Rajewsky and Moan PoM¢ levels in various tisaues (pc/g) t Data not given. Smokers
Stahlhofen, Lung parenchyma Bronchial treg Bronchial dbifureation were consldered those
1966, NS civvviiivcnnan t 0.0025 0.0020 0.0012 using more than 1 pack
Germany (217). ). R ¢ 0.0078 0.0077 0.0047 a day.

The authors noted that

thele igures were ¢ons
aiderably smaller than
those of Little et al.
(173, 174) and alvwo
divagreed with thelr
data on bifurcation.

Little and
Radford,
1967,

U.5.A. (178).

SM .28

Pipe ... viviieenes 2
Ex-cigarette ,.,... 1
Never ..iviviiinsd 8

Mean Port® levels in various epithclial tiasues (pe/g wet tiseue)

Bronthial wall and submucosa . vivuiviaiiviiriiieisiiiainress. 0.004
Bronchial epithelium:
Trachea ...... TS O B 4

cerraeeieinaness 4800

Lobar bronehi
Scgmental) bifurcation ...
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TABLE Al13.—Ezpcriments concerning the effects of the skin painting or
subcutancous injection of cigarette smoke condensate or ils constituents upon animals

Author, A. Method,
year, Animal B. Froquency and/
country, and or duration, Results Commenta
reference strain C. Materinl
Wynder CAF’ mice A. Painting shaved skin. Percent antmals with: t Number in parcne-
et al, 3. 3/week fur 2 years, Treatment: Papillomast Cancert thesis represents
1963, C. Whole cigarcite smoke FTAT” BRIONG vt e ey 59.0(81) 44.0(81) total in that
U.S.A. condensate in acetone, “Tar'" and croton oil ...... 42.0(31) 9.7(31) expuerimental group.
{(317). Croton oil once/week. Acctone alone {30) (30) Skin-pninting
Acetone and croton oil (14) (14 experiments prior
to 1053 are fully
detoited in tab-
ular form in this
article.
Passey 5 different A. Painting unshaven No malignant tumore noted in either group.
et al, mouse skin. Papilloma neted on one animal (in whole "tar™ group) which later regressed.
1055, strains B. 2/weck for 3
England (101). months.
(209), C. Whaole "tar” or

neutral fraction.

Orr et al,, Miceof 2 A. Painting skin. Number animale with:
1055, strains. B, 1 or 2/week for Treatmoent: Papillomas
England 18 months. Benzpyrene Vweek followed 4740 wt 1% months (separute group received only
{205). C. 20 percent cigarctte by *“tar” 2/weck. benzpyrene and showed no tumors).
“tar' in acctone, STar” alone v, G700 at ¥ muonths,
0.3 percent

benzpyrene.
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TABLE Al3.—Experiments concerning the effects of the skin painting or
subcutaneous injection of cigarette smoke condensate or its constituents upon animals (cont.)

Author, Animal A. Method,

yeer, and B. Frequency and/
country, strain or duration, Results Comments
reference C. Material

Wynder Miceof 4 A. Painting shaved skin. Strain Papillomas Carcinomas No tumors noted with
etal, separate  B. 3/week for 80 days, C87BL .. ...t e e s 10/89 2/89 acetune alone.

1665, atrains, C. Whole condensate WSS L it ittt e e e 22/86 12/86 Stresses

U.S.A. in acetone. differences in

(313). susceptibility of
strain.

Hamer and Qutbred A. Painting unshaved Treatment: Papillomaas
Woodhouse, albino skin. CTAr” 2/WeeK i 1/60
19656, strain B, Varied for 18 months. “Tar' and croton oil 1/week. (..., ., 2/30
U.S.A. mice, C. Whole *‘tar”/acetone, B(a)P 3 times then “tar” 2/week ..... 4/30
(116). benzpyrene {B(a) P}, Bla)P 34imes oo cneineinnns 0/30

eroton oll,

Suglura, Rockland A. Painting unshaved Papillomas Carcinomas
106G, Swisn skin. 16/44 12744 {unly 44/G0
U.8.A. albinv B. 3/wuek fur 2 yenrs. lived fromn
(266). nice (60). C. Whole “tar". 365-6U6 dnyu).

Graham Albino New A, Printing shaved akin. Treatment: Pupillemas Carcinomaas The nuthors review
etal, Zealand B, 3/week for 6 years. Condennute o ovvrr v ini i 41741 6/41 previous ¢xperiments
1967, rabbits, C. Whole condensate. Condensate and croton oil 1/week. 10/10 2/10 with rabbits in
U.S.A, Crotun oil and acetone 1/week. 0/3 0/3 tubulur form,
(101}, Acetune 1/week vuoiiniii i i i 0/1 0/1 '

Guerin and Mice A. Puinting neck skin. Original number Survivers Pupillomas Sarcomas ¢t Cuntrol group.
Cuzin, {Pasteur B, 2/week for >1 yeur. {C. 112 .., e 6 0/ht 0/61 { Expechimental group,
:}967. struin.) C. Whole condensate. TELOT2 L 220 107220 6/220

BAL

(108),
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TABLE A13.—FEzxpcriments concerning the cffects of the skin paimting or
subcutancous injection of cigarette smoke condensate or its constituents wpon animals (cont.)

Author, Animal A. Method,
year, and B. Frequency and/
country, strain or duration, Reaults Comments
reference C. Matcrinl
Wynder Swiss mice A. Painting skin, Pereent Pereent
et al, B. Varicd for 12 Treatment: Number papillomas carcinomas
1957, monthe, S/week ...l 50 12.0 8.0
U.S.A. C. Whole condensate 3/week . ....iia 50 33.0 16.0
(928). in acetone. 2/week 40 10.0 3.0
1/week 40 6.0
Wynder and CAX:‘X or A. Painting shaved skin. Percent Percent Swiss mice noted
Wright, Swiss B. 3/week for lifespsn. Trcatment CAFI: Number papillomaa ecarcinomas to be more sus-
1957, mice. C. Whole “tar’ or nicotine Whele “tar” .., . ...l 30 53.0 21.9 coptible.
U.S.A. free ""tar’ derived Nicotine free *'tar’ ., 40 73.0 26.0 Majority of carcino-
(328), from pipe and Cigarette ‘‘tar"” e .. 30 30.0 30.0 gena noted to be
cigarette tobacco. Pipe “tar’ ... e, 30 60.0 20.0 in neutral fraction
Trecatment Swigs: of condenunte,
Whole “tar” ... .. ... . ... 30 53.0 10.0
Nicotine free “tar” ........... 40 43.0 20.0
Cigarette “tar” ............. , 30 63.0 33.0
Pipe 'tar" ... .. oo 30 €3.0 50.0
Gelihorn, Paris RIII A, Painting shaved skin. Treatment: Pagpillomas Carcinomas
1058, niice B. Varied for 1-2 years, Benzpyrene (twice only) ............ 20/529 5/629
U.S.A. C. “Tar' in acetone, Croton oil (5/6 week) 4/26 0/26
(99). benzpyrene, “Tar” (5/6 weck) 3/559 2/568
croton oil. Acctone {3/06 week) ... 0/30 0/30
“Tar” and croton oil (5/6 week) 10/175 0/175
Bock and Swiss A. Painting skin, Pereent
Moore, female B. 5/week for lifespan. Group: Number living at 6 montha  Skin tumore at 64 weeks
1959, mice C. Whole condensate Painted ... .. il 49 13.0
U.S.A. irradiation, Painted and irradiated ......... 65 440
(23). Irradiated ....... .. ... . ... 36
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TABLE Al13.—Experiments concerning the effccts of the skin painting or
subcutaneous injection of cigarette smoke condensate or its constituents upon animals (cont.)

Author, Animal A. Mecthod,
ycsar, and B. Frequency and/
country, gtrain or duration, Results Comimenta
reference C. Materinl
Druekrey, Ratw A. Subcutancous Grouyp: Surronias t Control group.
1961, injection, tC .. PN 1/15 1 Experimental group,
Germany B, 1/week for 60 weeks. 18 .. o 16776
(78). C. Smouke condensate in
trienprylin and
aleohol.
Bock et al., ICR Swiss A. Palnting shaved skin, Surviving Pereent Percent Skin
1962, mice B. 10/week for 1 year, Treatment: at 18 weeks Skin canecr neoplasia
U.S.A. C. Cigarette “tar", Standard cigarette ... ........ 24/30 25.0 64.0
(21), Standard cigavette ,....,...... 21/30 5.0 57.0
Standard cigarette 18/30 33.0 44.0
Standard cigarette 1330 23.0 62.0
Filter cignrette 30/30 7.0 27.0
Filter cigarctte . ..ovvivnun... 30730 3.0 23.0
Acctone only 66/6G6 e
Control i 65/65
Roe, Albino mice A, Painting shaved skin. Treatment: Survivors Percent akin tumors Author concluded
1062, B. 3/weck for 84 weeks., “Tar” and 0.020 mg. B(ad ... 26 12.0 thal cignvtle
U.S.A. C. Whole emoke "tar" “Tnr” and 0.06 mg. B{(a)P . ,.... 15 27.0 smoke contalne
(225). with added B(a) P “Tar” and 0.25 mg. B(a) P 15 13.0 cocurcinugens,
in acetone. “Tor” and 1.25 mg. B(a)P ...... 14 §4.0
B{(a)P12img. ......... e 14 Ve
Druckrey and Rats A. Subcutaneous Treatment (BP mg./week): Sarcomas
Schildbach, injection. 30 i e e e 25/30
1963, B. 1/week for 700 days. 10 ... 14740
Germany C. Benzpyrene in 3o 8/60
(82). "‘C*‘Pl')’“m — (scivent) ... ... .0 RN 2/16
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TABLE Al13.~Experiments concerning the ¢ffects of the skin painting or

subcutancous injection of cigarctte smoke condensate or its constituents wpon animals (coul.)

Author, A. Method,
year, Animal B. Frequency and/
country, and or duration, Results Commenty
reference strain C. Muterial
Hombiurger CAF mice A. Painting ghaved skin. Comnplete Pereent Fereent
ot al, B, 2-3/week for 2 years. Condensate: autopsics Papilluomas Carcinomaas
1963, C. Various tobacco Tipe tobacco ..., 77 35.0 15.0
U.S.A. condensates in Cigar tobacco 44 27.5 15.0
(181}, acetone. Cigarette tobacco ., g2 21.0 16.0
Benzpyrene ..., .. 54 10.0 20.0
Acetone only ...o.iiviiiiis G2
Bock et sl Swiss ICR A. Palnting clipped skin. Percent Pereent
1965, mice B. 10/week for 11 weeks, Percent concentration of tar gureiving Percent cancer and
U.S.A. C. Various smoke {type cigarette) 11 weeks cancer papilloma
(22), condeneates in 9.2 (standord) ... H6.0 30.0 67.0
acetone, 8.3 (standavd) 03.0 27.0 67.0
7.9 (English standard) ........ 90.0 24.0 58.0
BT (King) ... i 100.0 28.0 €9.0
4.0 (filter) 8.0 9.0 36.0
4.4 (filter) .o 100.0 10.0 41.0
2.5 (filter) ...... 97.0 4.0 16.0
Acctune control 24.0
Untreated control 100.0
Van Duuren Swiss ICR/ A. Painting shaved skin. Cumulative number of miccwith t7.12-dimcthyl-
et al., Ha mice B. Initiating agent once~ Initiator FPromoter Paypillomas Carcinomas buene{n)unthrucene,
1068, Promoter 3/week for  DMBA .. Ether tobaceo lenf extract 4/20 0/20
U.S.A, 12-14 montha. O ........Ether tobacco lenf extract .......... 0/20 0/20
(206), C. DMBAHY, tobacco DMBA .. Choloroform tobaceo lunf extract ........ 1/20 0/20
extracts ciga~ O ....,.. Cheloroform tobneeo leat extract . ,.vv .4, 6/20 0/20
retie "tar" DMBA .. .Cigarette “tnr" e e 11/20 4720
O ....... Cigarette “tar"” 0/20 /L0
O i ACRIONE 0/20 0/20
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TABLE Al3.—Expcrinments concerning the effects of the skin painting or
subcutancous injection of cigarctte smokc condensate or its constituents upon animals (cont.)

Author, A. Method
yeor, Animal B. Frequency and/
country, and or duration, Results Comments
reference strain C. Material
Munoz et al., Swiss ICR/ A. Painting shaved skin, Dark tobacco *"tar” Al riak Tumors Carcinomas The authors noted
1968, 4a mice B, Varicd, 4.0percent ... ..., .ieiii.n 81 50 17 a shortened latent
U.S.A. C. "Tar' from dark S B0percent L.....i..iieiiiaes 1 46 16 perivd for dark
and (Colombian) and Light tobacco tar: tubacco.
Colombia light (U.S.A) 4.0 percent ..iiieiaieine 95 26 6
(197}, tobaccos. 8.0 percent 98 64 20
Acetone ...... 91 0 0
Davies and Albino A. Painting shaved skin. Percent of carcinoma-bearing animals at 118 wecks The suthurs contluded
Day, mice B. Varied regimen. Treatment: (actual number of animals in parenthescs) that the lack of
1869, C. Cigarette and 300 myg. 150 mg. 75 mp. 37.5 mp. difference in re-
Great cigar condensate, Standard cigarette ,....... 20.1(29) 13.2(10) 0.7 (1) . sults from the first
Britain CIRAE Lo i . 27.1(39) 11.1016) 2.1(3) and third groups
(85). Cigar tobacco cigarette ... .. 13.9(10) N .. unider treatment

suggeats that the
Increaned tumoris
genicity of clgar
tobaceo is dueto
physical processing
fuctors,
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TABLE Al4.—Ezperimenta concerning the effect of cigarette smoke or its constituents on tissue and organ cultures

Author,
year, Tissue or
country, organ culturs Material/delivery Results
reference
Bouchard Mouse lung. Tobacco amoke condensate Increased number of mitotic abnormalities in the trested cultures; particularly in
and May, perfusion for 24 hours the first 5-10 days after grafting.

1960,
France (45).

and aubsequent
grafting under renal
capsule of mice.

Direct exposure to
emoke from:
a. Whole clgarettes,
b. Tobacco alone.
c. Paper alone.

Paper smoke induced the most scvere changes, consisting of cytoplasmic varu-
olization and nuclear pyknosis. Also noted were a decrease in the mitotic index
and an incrcase in abnormal divisions, more so with paper smoke than with
the other two.

Awaetal, Human fetal lung.
1961,
Japan (1¢).

Thayer and KB mammalian
Kensler, tumor cells.
196¢,

U.S5.A. (275).

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

Significant growth inhibition was shown in unfiltered smoke, Cytotoxic compo-
nents were noted in both the gas and particulate phases.

Berwald and SWR mice and

Direct application of
benzo(a) pyrene
[B(a)P].

Benzo (a) pyrene caused increased cell transformation as manifcited by:
a. Hereditary random growth pattern.
b. Prugressive growth &s tumors after subcutaneous injection into adulls,
¢, Ability to grow continuously in culture.

Application of
B{a)P in acetone,

Treated cultures revenled cellular metaplasia, basal cell hyperplasis, jncreaoed
mitolie rate, and incrensed Hl-thymidine incorporatiun proportivns! to the cun-
centration of material and duration of applicatiun,

Sachs, golden hamster
1965, embryos.,
Lirael (20},

Crocker et al., Suckling rat
1965, trachea in
U.S.A. (&3). orgsn culture.

Diamond, Yarious con-
1960, tinuous cell
U.S.A. (68). straina

(mammzglian),

Application of
B(a)Pin either
dimethylsulfoxide
(DMSO) or paraffin.

Inhibition of cell growth,
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TADLE Al4.—Experiments concerning the cflect of ciparette smoke or ity constituents on tissue and organ cultures (cont.)

Author,
yoar,
country,
reference

Tlasue or
organ culture

Mater{al/delivery

Results

Burenfreund et al,

Hamster luhg

Avpplication of

a. Increased appearnnce of new small chromosomes and tclocentric chromosomes,

England (160),

fraction of whale
smoke condensate.

1966, tissue. B(n)P in either b. Increased ability to grow in hamster cheek pouch and there become spindle-
U.S.A. (88). DMSO or dimethyl- cell sarcomay.
formamide.
Guimard, Chicken embryo Application of Incressed mitotic mctivity and incressed incidence of anomalous mitoses.
1966, muscular tobacco extract.
France (110), explants.
Lasnitzkl, Mice neonatal Application of & hy- u. Incrensed busal cell hyperplusia and pleomorphism of newly formed cclls,
1968, trachea. drocarbonsenriched b. Increased eplthelial mitosis.

Lasnitzki,

1968,
England (161).

Human fetal lung
in organ culture,

Application of a hy-
drocarbon-enriched
fraction of whole
smoke condensate.

a. Cellular enlargement and promotion of growth of new bronchi,
b. Increased mitoses, bronchial epithelial hyperplasia, and squamous mectaplasia.
c. Inhibition of stromal growth.

Switzerland (165).

¢. Cigarette or
cigar tobaceo.

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

1969, bud embryonic B(a)P in DMSO, b. Cellular pyknosis; nuclear shape and size Irregularitics,

U.S.A. (54). cultures, ¢. Increased epithelinl mitotic rate snd decreased mesenchymal mitotic rate in

those cultures exposed to B(a)P versus those exposed to pyrene or DMSO.

Leuchtenberger Mouse lung Exposure to fresh smoke:

and and kidney a. Unfiltered. 8. Decreased RNA production, pyknosis, and death of cells.

Leuchtenberger, tissue and b. Activated b, Similar resuits, but changes were of minimal severity.

1969, organ cultures. charcoal filter.

c. Similar effects as group a., but less severe.
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TABLE Al4.—Ezperiments concerning the effect of cigarettc smoke or ils constiluents on tissue and organ cullures (cont.)

Author,
yoenr, Tissue or
country, organ culture Muterinl/delivery Results
reference
Crocker, Various organ Application of Squamcus metaplasia; frequent pleomorphic cells; dediffercntiation ol epithellum
1970, cultures: D(a) D in serum, (inhibited by Vitumin A).
U.S.A. (62). a. Whole suck-

ling hamster
tracheas.

b. Whole bron-
chial tubes
from late
fetal dogs

and monkeys,
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TABLE Al15.—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 duration Results
reference strain C. Moaterial

Blacklock, CB white A. Injection into 3,4-benzpyrene: Number with tumors/numbcer exposcd
1957, rats. lung parenchyma a. 3 mg.in olive oi! 5/6 sarcoma.

Great by thoracotomy. b. 3 mg. in olive oil with dead Tb baeilll 2/4 sarcoma, 4/8 squamoun cell carcinoma,
Britain B. Once, ¢. 5.75 mg. in cholesterol pellet 1/8 squamous cell carcinoma.
L£4). C. 3,4-benzpyrene Cigarctte "“tar'':
in olive oil, a. In olive oil 0/10.
) with dead Td b. In ulive oil with dead T baellll 1/8 surcoms, 1/8 squamous celi carcinoma.
bacillior in Contvols:
cholesterol, a. V.15 cc. alive oil 0/4.
cigarette “tar'. b. 0.15 cc. olive oil with dead Tb bacilli 0/4,
c. Cholesterol peliets 0/4.

Della Porta Syrian golden A. Direct tracheal Number of
et al., hamsters. instilllation. hamaters with
1968, B. Weckiy'up to Survivors at 20 tracheobronchiul
U.S.A, 45 weeks. weceks/original carcinomas
(67), C. 1 percent 7,12-dime- Material: Weeks number ezpoied at death

thylbenz(a)anthra- s DMBA 50 yr./week ...... [13 10/20 2
cene (DMBA), b, “Tar" 200 “g./week e 32 11/21 —_
cigarette “'tar"’ c. DMBA K0 ,»./week ...... 12 9/20 -
concentrate, then “tar’ 200,
& week coonoooio 30 —_ -
d. DMBA 100 yg./week ... 17 1/20 4
e. DMBA 100 yr./week ]
and "tar'’ 500 } 20 9/20 3
uR/week o e
Rigdon, White Pekin A. Intratracheal No ncoplastic chunges noted in either the experimental or control groups,
1960, ducks. injectiun,
U.S.A. Controls: 99 B, Daily for 721 days.
(e21). Experimental C. Tobacco condensate

group: 52 |'in liquid petrolatum.
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TABLE Al§5.—Experiments concerning the cffect of the instillation or implantation of
cigarette smoke or its constituents into the trachcobronehial tree of animals (cont.)

Author, A. Mcthod
yoar, Animal B. Frequency and/
counltry, and ur duration Results
reference straln C. Mnteriat
Blackloek, CD white vats, A. Inoculation at Number Percent with
1961, thoracotomy, of rats malignant tuniors
Great B. Once and sacrificed Controls ........ovvn s e e 216 1.5 {1 carcinoms, 3 varcomas),
Britain at | week-2 years, Cigarette condensnte . ioiiiiinn i 72 11.1 (6 carcinomas, 2 sarcomans),
(28). C. Cigavette tubacco Kucerinnlone ... i 44 2.3 () sarcoma},
smuke condensate
in eucevin,
Hervold and  Syvian golden A. Intratrachesl Number of Number with Number of tracheo-
Dunhum, hamsters, inocutation. Materinl: hamaters tumors bronchial tumors
1962, B. 0.6 ce./week for B(a) in Tween6d ... [} 3 5 (3 papillomas, 2 carcinomna).
US.A. 5/6 months. B{a)Pin Tweent0! 6 3 9 {4 papillomas, § carcinomas),
ey, C. Benzo(a)pyrene TweenG0 [ 0 —
in TweenG0 B(u) P in olive oil [ 0 -
or olive oil, Otiveoil ....... ... [ 0 —_
Rockey et al, Dogs. A, Bronchial inoculation Squanous
1962, or stimulation, Pre. metaplasia
U.S.A. B. 3-5 times/week Number Invasive Carcinomas canccrous with atypical Inflom.
(224). forup to 5 Procedure: of doge carcinoma in situ ¢hanges changea mation
YeRrS, Controls ....., .27 — — —_ [ 3
C. Cigarette smoke Manipulation of
condensate. bronehus . .... 25 — — — T 25
Smoke condensate 130 1 3 25 98 128
Tipton angd Mongvel dogs. A. Bronchial Rapid induction of squamous metaplasia in condensute-exposed animals. No tabular
Crocker, Cuntrol group and inoculation. data is presented,
1964, experimental B, Daily for 8 days.
U.S.A. group—19, C. Cigarette smoke
{(277). condengate.
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TABLE Al5.—Experiments concerning the effect of the instillation or implantation of
cigarette smoke or its constituents into the tracheobronchial tree of animals (cont.)

Author, A. Mecthod
year, Animal B. Frequeney and/
country, and or duration Results
reference atrain C. Materinl
Saffiott! et al., Syrian golden A. Intratracheal Percent tumor-
1966, hamsters. inoculation. Number of bearing of Total Total number
U.S.A. B. Weekly for 156 weeks. Number nutopsied: tumor-bearing survivors at number of reapiratory
(237), C. B(s)P (3 mg.) animals 15 weceka of tumors tract cancers
attached to fine Male ..... e 23 15 109.0 24 18
hematite dust, Female 17 1 100.0 17 14
Kuschner, amsters. A. Wire mesh pellet Number of Number of
1063, implantation survivors/original animalewith
U.S.A, into bronchus, Implant: number (n group lunp cancer
(157, B. Lifetime, 34/35 —
C. B{a)P, 88/91 43
methylcholan- 89/91 67
threne (MCA).
Safflotti et al,, Syrian golden A. Intratracheal Number of
1968, hamsters, inoculation. hamatcrs with
U.S.A, B. Weekly for 15 Number autopeicd recaptratory
(235). weeks. Inoculate: tract tumors
C. B(a)P attached Control ... .. ..v.. 176 -
toa fine B(a)P in hematite .,.... 56 35
hematite dust. Hematiteonly ...... 41 —_
Borisyuk, Wistar rats. A. Intratracheal Number final/ Duration of
1069, intubation, initial inoenlulion
Russia B. Monthly up to Inoculate: (months)
(34). 10 months, CORTONS ettt e 11/20 12
C. Cigarette “tar”, Unfractionated “tar” .................. 247200 10
Denicotinized “tav” ... ..o, 8/45 8 {1/8 metaplasia)
Neutra] 'tar’’ fraction 147100 8 (2/1¢ carcinomas,

4

1/14 papillury adenomal,

! This group also received on'e injection of urethane intraperitonealls,
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TABLE

A16.—Ezxperiments concerning the effcet of the inhalation of cigarette smoke
or its constituents upon the respiratory tract of animals
{Figures in parentheses reprosent tota) pumber survivors in specific Rroup)

Author, .
year, Animal A. Type of exposure
country, and R, Duration Reaults Comments
reference strain C. Materinl
Lovrenz et al, Strain A mice: A, Chamber. E. Nu increase in tumor formation over that noted in econtrols, This strain of mice docs
1043, tC. 97. B. Up to 693 hours. have s hereditnry
U.S.a.(117). tE. 91. C. Cignavette smoke.

tendency to tumor

{formation.
{C. Cuntvol.
" 1E. Experimental,
Essenberg, Strain A mice: A. Chamber. Percent of lung tumors Nu epidermoid cancer
1982, C. 32. B. 12 hours per day C. 59.4¢19) noted: papillury
U.S.A. (s2). E. 36. for 1 year. E. 01.3(23) adenocareinoma was
C. Cigarette smoke. most commen
Percentage difference
is significant at
P E0.0t level,
Miihlbock, Hybrid (020 x A. Chamber, Percent with alveolur carcinomuas No other type of
1955, DBA) mice: B. 2 hours per day for C. 31.0 lung tumoys were
Netherlands C. 32, up to 684 days. E. 79.0 found.
(195). E. 29. C. Cigarette smoke.
Leuchtenberger CF1 albino mice: A. Chamber, 28 of the cxperimental mice ghowed;
et al,, C. and E. 276, B. To 8 cigarettes 15 bLusal cecll hyperplasia,
14958, per day from 14 stypicnl basal cell hyperplosia,
U.S.A. (146), 11-201 days. 7 dysplasia,
C. Cigarette smoke, 2 squamous cel) metaplusia,
Guerin, IC and Wistar A. Chamber, Pereentage of rale with pulmonagry tumors
1859, strain rats, B. 45 minutes C. 2.4 percent of 39 survivors.
France (108). C. 40. per day from E. 6.1 percent of 68 survivors,
E. 100. 2-6 months.
C. Cigarette smoke.




