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§’ e K . PLAINTIFF’S EXHIBIT

Cornference cn Eavircimental Carcinozers

- .ring the tay 7 - 8, 1955 mceting cf the Cancer Control Commities,
& special conflerence on an1ronucntal Carcincgens was authorl-ced to te
financed frca the Chairmzn's Grant at a cost not to exceed 33,000, It
~was proposed that a limited number of individuals intercsted in this
field, including grantees, past and present, other investigators and

staff re:bers of the National Cance- Institute be gssexhled:

to cutline the preslnt knowledge of environmental
carcinogens snd to indicate the need end dirccticn

of additional research in this field for the guidance
of the National Cancer Instltute and the Cencer Control

Comrdttee."

N A preliminary discussion with staff peabers offthe National Carcer
-Institute was held May 10 and it was decided to call the first'wzeeting of
_ the subcommittce during the annual American Kedical Association convention
- _in Atlantic City. Notices of the impending conference also were sent-out
to the grantces, past and prcscnt to 1ﬂsure their yart1c1p=€1cn. - -

The meeting in Atlantic City on ilune 6, 1955 was attended by Drs. Mcore,
Vorvald, Williams, Kaiser, Hon and Phair, It was decided immediately that
additional mumbers of the Cancer Control Committee should join in this
enterprise, giving particular attention to the number of years of mecbership
rezzining in order that whatever conclusions were reached would serve to
"§ulde the Cormitteu for as long as possible, Accordingly, Drs. Gowen,
Griswold, McCavran and Spellman were invited to participate,

_ Other part1c1pants were reviewed and it was decided to 1limdt the totel
nu=ber to 25 exclusive of Natficnal Cancer Institute stzff workers, The finzl -
list of participants is appended to thia roport, D, Hon again “ook the
responsibility of issuing invitations immedjately to the other investigators.,

— It was-plannced that the conference discussions follow this general pattiemn:

.

” (8) The discussion of each individual or category of carcinogens .
would-bc opened by a discussion -leader with a ten _to 15 minute - _
prepared statement., Selected discussants would be prepared to

follow this presentation and thcn the subject would be opencd to

all pertic;pante.'

(b) The objectives of the discussions were to seck agreament
upon the evidence required - clinical, epidemiological,
statistical or experimental before a material or ccxpsund can
be considered hazardous to man, One secondary goal was to
describe the obstacles and pitfells likely to be encountered in
such investigations and another was to describe areas where
studics shovld be initiated or extended.

The final agenda listing the topics covered and the discussion leaders is
atteched es Appendix 2, Due to lack of time, it was found necessery te limit
the consideration of certain materizls and to omit all refercace to ultra-
7Tiolet radiation, At the conference, each participant was given a crude
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score sheel to record his impression as to the validity of the evidence,
humen or experizental, available at the mozent, Sixteen turned in the
sheets and these have been suw=arized, roughly and hurricdly, in Appendix 2,

"No- fincl or’definitive Tecormendations were formulatcd by the
Confercnce, All participants seemed to appreciate the opportunity to
discuss generally these problems afforded by this meeting, All belicved
that similar telks should be arranged periodically in the future. t was
evident, 2lso, that the experifiental group should te asseztled to stendard-
1ze terminology and experimental methods. Part of the confusion in this
field is due to zinor variations in their approaches and thcse differcnces
could be readily resolved 1f they ag-ee on the Sase tc roinolegy and

deflnltlons. . - _.\.-
. - oo T 'Re'spectf-.u_lsr sub:.itt’ed, ’
- .- . - .= ——i . - - -
oo i /\@w

\'

Jé«n J. gb ir, ¥.D.
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# Did nct
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IJ, Discrssion Leaders - Discussants

- a. Aliphatic Dr.

Confercnce

on Environmnentel

Carcinogens
tone House Conference Reeom A and
Study Roon

AGZIDA

Opening Remarks: -

Septerber 12, 13, 1955

Purpose of the Conference-——=- Chairman, Cr. John J. Phair

1, - Incrganie Compounds

a. Arsenic - Dr.

™
- ™

- -

Donald J. Birrinzhaz, Dr. Norton NKelscn,

Dre

Tnemas F. Mancuso

Willard Machle, Dr. Anna M, Baetjer,

b. Chrocztes Dr.
h - DI’.

Thomas r. Mzncuso, Dr. Nortcn Nelson

Wilhel: C. Hueper, Dr., lemuel C, Mclee,

c. MNickel _  Dr.
. ; Dr.

James d. Sterner, Dr. Rotert E. Eckards

d. Beryllium Df.
- - Dr.

e}v ﬁsbestos? Dr.

Arthur J. Vorwald, Tr. Willard Machle,
irving Tabersnaw - . -

Dr.

2. O;éanic-bo;poundé.'r

William . Smith, Dr. Kenneth W. Srith,
Arthur J. Verwald )

Paul Kotin, Or. Norton Nelson,

Dr.

b. Polycyelic

A. “lesley Horton, Dr. Robert E. Eckardt

(1) Petroleun Products -'Catalytic and Thermal Cracked

- Dr. A, Wesley Herton, Dr. Robert E. Eckardt,
Dr. ?milippe Shubik, Ir. Paul Kotin
p (2) Petroleum Cutting Oills (Additives)
Dr. Robert E. Eckardt, Dr. A. Wesley Hor‘on,
Dr. Norton Nelson, Dr. John H. Foulger
(3) Coal Tar .
Dr. William E. Poel, Dr. Philippe Shubik,

Drt

Gilbert Thiessen



Organic Compounds (cont.)
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c. Dyes and Intermedlates

P

Cr. Barvey W, ¥aguipan, Dr. J. Wister Melgs, °

Dr. Jomes H. Sterner, Or., Jehn H.

-

Physical Agents.

P

ae Ultra Violet Raclation
- Dr. Jcan S. Fc‘t~ﬂ5 Dr., Paul Steiner

be Radlo*cylve Hater‘als

-

Foulger

-~

S

“~

Dr. Chzrles Tuthan, Dr. Hermarn Lisco

'PROGR'M - CRDZR CF DISCUSSICH

Septe.ber 12 T 9100

Septenner 13 -9:00 - 12:

- 121

12:30 - 2:

_ 2:00 -_6:
- 5130 - 61

. 6:30 = 8:
12:30 - 2¢
.2:00 - St

886

9y

.
-

FELREEE.

- Dutch Hespitality Heour

Yerlking Session
Lunch
Working Session

Subscription Dinner

. Working Sessien

Lunch - - -
Horking Session
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Erideziological

! Ixperimental
. Other .t : .
I}JOPENIC Skin Lung Organs ¥iee Ratbits Rats Others Site
Arsenic - 0 0 ) 7 - - ‘Sxin
) ‘ pacilleza
Chromates 0 + o 0~ 0 0 0 .0
Nickel o) + Nasal ? - - - tung _
cancer sarcoma
Berylliim 0 0 0 - £ + - Adcno and
i h - - e : scuasous
il - - - caroer
Asbcstos -0 -2 -- 0 - 0 - - . -0 - 0_
ORGARIC
Aligphatio 0] 0 -0 ? - - - Ling
.. adencza
Polycyclic - - . _
Petroleum : Scuamous
+ - .
Products M ° 0 + M cancer
- Cutting - - - - - - Papillozas
. Coal Tar + o 0 + + - - Squacous
- - _ T - - __cancer
 Dyes and 0 - Bladder-’ Dog ~ Bladder”
I[.nt.er::.ediates carcincng - tuzer
PHYSICAL -
_AGENTS ) )
Uitra Violet Not Didiussed
Bone,
Radioactive « ¥ Thymus, + - - - Leukexnia
Blood -




1, Arsenic

A. Ecideziolegical Evidence

Skin - squamous cell carcinoza and hyperkeratotic
_lesions, All sixteen reporting believed that

the association particularly with inorganic.
arsenic, such as Asp 03 was valid., Sore
expressed doubt about the relatienship with
contact or industrial exposures. Ingestion
was generally conceded as provegf

Lungs - Bronchogenic Carcinoza - T -

AlT expressed doubt zbout the-data to-date in _
regard to-the hazard of lung cancer follcwing
either industrial or coc=unity exposures, The
strongest affirzative opinicn given was that
the observations were suggestive,

Other Organs

No oneé felt thit any evidence; clinical or
epidenioclogical, was available to show a
relationship to cancer of other organs.

B; Exzerimertal Evidence

-

Rabbits - -

: - Topical application of arsenical” compounds on

- - the skin of rabbits has procduced papillomas.-

- - About half of the reperting participants felt
that these cbservations at the best were only
suggestive, The others accepted without )
question the results as reported.

C. General Aspects.

8. We have no knowledge of the actlon of A  in the
skin or other tissues, In the light of the
discussion this would seem to be a useful avenue
to explore.

b. There i3 no real understanding of the dosage and
kind of exposure required, This is true also as
to the importance of various arsenic compounds, -

i



2, Chromates

A, ZIoidemiolosical Evidence

Skin

Have a marked assoclation between exposure to chromiu=
and skin and nasal ulcers. However, no skin cancers have
been reported. All of the participants reporting accegted
this observaticn without question,

Lung
(‘

- A1l sixteen score sheets recorded that the evidence of
- -relationship between industrial éxposures (chrc:e producticn)_
- — and bronchogenic_carcincza seexzed good. sunity exposure
- — is a different cuestlon and there_;s no acceptable ev1deﬂce
o available at this tize, .

Other Organs
No evidence,

Cther Occunatibve

Suggestlve evidence in occupations us.ng chrc ztes, i.e.,
painting and welding. Will require zn encrmous amount of
work due to_need to determine_the precise exposure, both

in k:.Lnd and degree, and the partlc.\lar cccpound.

B. -Exneri:eﬁtal Evidcﬂce

i 057 Hite, rabbits, guinea pigs and rats have been exposed, by
) Inhalatiori, intraveénous and subcutaneous injections and by :
skin applications, All results have been essentially negative.
- - "The participants unilormly recorded that no-experimental evi--
dence has been produced to support the epidezmiological findings,

C. General Aspects

a. It was brought out that we may be dealing with a careino-
genic industrial operation rather than exposure to a single
elexent or compound,

b. The variation in tissue uptake, both in degree and kind of
compound, offers an interesting avenue of study. Retention
also differs,

¢. Here we have reasonably good epldemiological evidence but
no experimental studies to support the cbservetions, Can
control bve based on such results, particularly, if only
certain ccmpounds may be involved?
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C.

Ko evidence prescnted.

-

"Lung (Inéluding nasal passages)

Carcinora ¢f the nasal passages and lungs has beon
rclated to plant exposures and 2 cg;sa_ relatienship
suggested particularly with netall.c nickel ard
follows inhalation. Exactly helf of the participzntis
considered the cv*dcnce avzilabie &5 suggestive but

~ T not entircly convincing: -The others felt that the
hazard ‘hed been Gcm:netra*ed. - - -

O‘ber'ﬂrzans -
No ev1deﬁce.

Experimental Ev dewce

Hice _
Inhzlation experiments with metzllic nickel dust was
- followed by 3 higher-incidence of lung.carcinormz than
in thz coatrols. (3ignificance?). Scrcomas were found
only in the test animals. It was reported that nickel
) dust in embryonic lung tissue transplants wzs followed
- by.an adenomd in one animzl, -

Other Animals- . .

No evidence presented

General Asnects

8. Hay be dealiﬁg with an "operation exposuren
rather than exposure to a single cozpound
and similar to the chromiuz experience.

b, Nickel carbonyl hzs been considered but
epparently the hazerd is more closely releated
to metellic nickel,

¢, A very long latent period is present, 8-30 years,
if the epidemiological evidecnce is eccepted,

1
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A. Frideniclogicsl Evidence

Skin
" No evidence of huzan hazerd presented.
. Lung . . .

-

Acute pneumonitis and chnronic berylliosis have been

showm to follow verious kinds of beryllium exposures.
. ) Three or four cases of lung carcingza rave been seen
- . in indivicuels with Be exposure hfgtones but evidence
- - - .at the mpoxment cannot be considered acceptable. There
is ro relatlor'hip betwveen the acoudnt of Be-in the -
- "~ tissués”and the pathologic resctien. - - L

Cther Tiesies

No evidence presented.

B. Experimentel Evidence

. Rats .. - . .

e : Inhalaticn exposures (intratracheal) with beryllii=
oxide dusts have been follcowed by squemous and adeno-
carcinaca of tke lungs. Also-scirrhous types and
netastasis have been deaonstraued Be SOy has not
given such’ results. .

- = -Rabbits . - _

Intravencus injections have produced bone lesions,
-7 .- both edenocarcincca gnd osteosorccss.

C. Gereral Aspects -

a. All of the participants ccnclucded that the evidence
for a hu=sn hazard was insufficient.

b. All accepted the rat studies but one or two questioned
the work with rabbits.

¢. One or two haed definite reservations about the
desirability of extrapolating the results of thesge
experimental studies to man.

d. Attention wvas called to the extent of the hazard 12
a causal relatiopship is established due to the
presence of Be in the soil of a large part of Virginia
end the Caroliras.
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Asbectos

A. Eridemioloeical Tvidence

Skin

No evidence.

Lung

- -

Cther Orezans.

. sqQuanous and oat cell ansplastic,

English reports azre very suggestive - 137 of asbestccis
dezths had carcinoza comparnd to 1.3% of silicotics.,
Cana2dian workers - 6 cascs of lung cancer in 52 autepsies

" (11%). ALl cf the participants werg irmpresscd but on the

whole felt.that more studies in gredter detzil were
nmeeded, The tumors generally fcuwtd were adcenocarcincza,

No evidence,

B, . Experimental Evidence ‘

Rats and ﬁice SO

Intretracheal exposurcs have given negative rcsults but
tho studies 2rz obviously inadequcte, The general
consensus of the conference group reporting was that
the evid:onze wa2s inconclusive smd zmuch Zare work was
needed in tiis area,

- C. General Aspceis - ‘_

- - - -

a, Vorrer studies have been very.suggestive but )
no great reliance can be placed on the dzta -
assecbled to date, -Additionzl studies are .
needed, -

b, The laborzatory investigations reported do not
confirm the human experience eclthough only scanty
cbservations are aveilzble,

¢c. Videspread hazard 4f a czusal relztionship is
established due to czny uses of this materizl
under various conditicns,




6. Alirhatic Crrcanic Co=tounds

A. Crpide=iolcgicel Evidence

. No evidence vas presented for any kind of exposures.
‘Widespread exposure exisis in all walks of life but
no data establishing a huzan hazard has ever been

- collected.

- -
-

B. Experirental Evidence

Mice

F Al

. N . 4 ~ .
Inhaletion exposures to synthetic szogs and epoxides -
alone end adsorbed on "soot™ have béen followed by -
" “adencrmas_cf the lung. - - - - -

Painting experizents vith epoxides have given a few

) epithelial cencers but this werk is only prelizinary
and cannot be'used.vith qualificotions at the mczent.

C. "General Aspects
- . a. MNo tmen hazord has been esteblished.

b. Animal exﬁerimsnts'aré interesting but not conclusive
and cannot be extrapolsted to ren.
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Fetroleu=m

Products (Polvcyelic Creandiz Co=mcounds)

A, Enide=itlogical Evidence

Skin"'

Tun

The‘re‘a ionship between huzman skin carcinc=a ard

exposures to certain petrcleu= oils - particularly paraffin
oils in Americs and shale ocils in England - was accepted

by all participants. The relative inportance of accelcratcrs
and cocarcinogens (initiators and prezcters) found in petro-
leun has not been completely established, although it is
generally accepted today that they play a caler role. The
tunmors produced are souemous or basal cell carcincma,

Scrotal cancers are a very prozinent group.

L
— “ .-
-

v

- -
- -,

No evidence to date that_the incidence of lung cancer Is
increased by exposure. - - - - -

Other Orzans

No evidence to date,

'.E. Exverimerntal Evidenss

A wide variety of animals has been used experimentally, but

cice and rabbits have been fcund mcst_satisfactory, Scme

doubt was exprossed as to the ability to quantitate the
relative potency of different fractions by animl tests, The
tu:ors praduced are papillo:aa and scuamdus carc.no:a._

- C“ﬂﬁlca‘ Testing - -~ .- - - ._'

" A considerable acount of time was spent on a discussicn of
the value of precise chemical analyses of petroleum procucts

_in-the appraisal of potency., The participants did not reach

any definite conclusion but this is one area where agreezent
among the various investigators should be scught,

Ce - General -Asvects -

(a)

(b)

(e)

With thess materials, the epideziolcglzal observations
have been substantiated by experimental studies,

The differences found when the English and American
studies are coopsred may be cdue in part to personal
hyglene habits and working conditions.

Additional studies, both in the {ield and laboratory
are still needed,



B. Tutting Oils (Polycyclic Organic Cazpounds)

A

Epicenmfolo:icsl Studies

Skin

~

Carcinoma of the skin, particularly of the forearzs,
although scrotal lesicns are found, hes been associated
with exposure to cutiing oils toth in Arericza and England.

The occurrence of hyperkeratosis and reoplas:s s part cf
the over-ail pic.ure of ekin irritation vhich is also marked
by folliculitis. The participants as a group felt that the
invidence was good. - - .

Iung - - . . N )

-No evidence of a caueal relationshipsto tumors hos been

presented to date. It was troughf Out that there is a

" real hazer? of oil pneuzonitis in such occupaticral

- exposures- - - - -

Other Qrgens o .

No evidénce.

Exnerinsntal tvidence |

" Animal Studies

Mice and rabbits heve been used and papillc=as produced.
It wes brought out that possidbly not enourh asttention
bas been given to papillems. The consensus of the
conference, based on the score sheets, wes that the
evidence-vas-easentially good and nore_than su(gective.

Cﬁerical Studies ; - 4_

It_uas broucht ou* tnat cuttinu flu*ds vary videly in
for=ula and that it is izpossidle to determine vhat -
mataerial is at fault. -The problem i3 magnified because
the materiasl 4is erpensive and 1s usually recirculated
end pericdically recharged. As a result, the fer—ula
changes from day to day and the fluid likewise can
beccne contamineted with many other materials.

General Aspects

a.

b'

Epidemiological observations are well established under
certain circumstances. ‘

The leboratary investigations will be hampered by the
vide variety of copounds in Aonnulas and possible
contaninants.

The role of chronic skin irritation is very important.



9. Coadl Ter {Polvevelie Organic Comocunds)

——

A, Iridemiolsgica) Evidence

Skin

The particzipants accepted the assccisticn between exposure
to coal tar and certain products. It was brought out that
chrenic skin_irritation has an important role and personel
hygiene and plant housekecping were also important factcrs.
Attention was directed also to the fact that there are zmany

- compounds in various frzctions and that pare rzaterials do.
not exist, It was 2lso noted that the nuzter of workers in

the industry itself is rather smzll,

Lung

- No eviderice to date to indicate such a hazard, _

i

'..\l ~

- - Cther Organs .= .- R - - 0z
No evizdence.

8, Experimental Evidence

Animals

Mice and ratbits have been used and cercinczas produced,
Tests for "promoting!" substanccs have been negztive so the
caterials &aro considered essentially pripcary carcincgens,

Cheaical - :
The complexity of the various fractions harcers chezical
B studies and for the most part they have been confined to
- . the deternfnation of the bengpyrene concentration, dustry
does not believe that extensive chezical fracticnation would
be fruitful. Envirormental factcrs probably have a large role,

- C, ggneral Astects

(a) ZEpideniological evidence is'a;;arently good for
skin tumors,

(»v) Anical end chezdeal cxperimentation haccered by
the complexity of the materials,

(¢) Personal hygiene and plant hcusckeeping are very
' important,



10. Dves end Intermediates (Polycyclic Orgenic Ce=pounds)

A. Epidemioloricsl Evidence

€xin

No evidence presented.

Lung;

No evidence presented.

-

Other Organs

- rd
rd L4 -

Bladder turcors have teen definitely associated with
Beta-nephthylamine and benzidine. Tae participants
accepted the evidence for these twotecopounds but
- considered-the data.dexonstirating a hazard frot otker
3 .ceterials in this field as doubtul or not present.
- X was pointed out_that Beta- -naphthylaznire should be -
‘ .classified as one of our =cst potent c=rc1nog§ns. -

B. -Experizehtal Evidence

. Animal A

Dogs have bdeen ﬁsed principally end tu=crs have been
induced by feeding.- Ko one questioned these observations.

Chenmical
Resesrch in this area is very icportant.” The question -
of contamination wvith Beta-narhthylezire is very
irportant and may be the reason vhy other cc=pcunds are -
- considered hazardous. There is the possibility that
vork&rs may have such-exposuresrvithout.actually_working
ith this campound. - . . -

: C. Generel Aspects - - - - -

a. Epidemiological studles seen conclusive for at least
two cozpounds.

b. Animal experiments have substantiated the fleld
observations.

¢. Much additional vork is needed to determine if
additional hazards exist.



12,

Ultra-Violet Raiiation (Physical Agents)

This area was not ciscussed due to liritction in tire,

Radiocactive lfaterials (Physical Agents)

A. crideriolorical Zvidence

Radium, X-Raqy, and fission product., have all been associated
definitely and clearly with carcincmas, sercomas and leukerias
and involving bones, skin, blood and mucous membrancs. Raden
still remains dubious becanse there is no direct evidence
except with Gernan experierce,

, All of the participants accepted the cam._@f relationships”

ch have been demorstrated for actuzl Lumor procductions,

Att.enucn ‘was cclléd to the nesd ‘o ¢efine the cegree =nd -

kind of exposure in rmore.detail, Consideratipn should be o

- given also to question of cumilative effect and the latent -

period, The problem of intra-uterire expssurc was also brought

up as an exarple of the need for contirols,

B. Experimental Eviderce

"Operati on Creenhcuse" denonstrated 1005 leueric responce in
rice above certain dosazes, H._'"' other animals have 2lso bteen
used success*'ully 1n similar stud es with various radioactive
naterials,

C. neral Aspects - . - - - )

~ Ae There is no question of the hazard to ran of this particular

group of physical agents,

B. . Comcarcinogenis needs 'fur‘_her invesEgation,
Ce There is a great reed for exitension and application of
controls cie to the increasing use ana exposures to

radioactive raterials, both in industry ard in the coamminity,



