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suesect  CERTAIN PROBIRMS OF ENVIRONMENTAL'CANCER IN-THE PETROLEGH INDUSTRY

43 you are undoubtedly avare there has arisen 4n DANY sources an ip-
creased concern about the incidence of cancer in the productive vorking age group.
Since it is my understanding that certain Departments of “he Coapany will have
occasion in the future to have an increased contact with high boiling ard non-
volatile petroleum mixtures, I have prepared tne folloving memorandunm for Your
information. I can see no cause for immediate concern, however, it is rightly
the province of your group to have access to information about the problem of
occupational cancer.

Any chemical agent vhich on Froper exposure, directly or indirectly,
causes cancerous grouth in ons, several, or all types of human tissues represents
an environmsntal carcinogen. ' There is considerabls evidence substantiating the
increase in cancer dus to envirommental causes. While such factors as improvemant
in diagnosis and treatment doubtlessly increass the number of cases recognized,
there is 1little doubt that there is a cuantitative widening of the spectrum of
environzental carcinogens., For example there has been a marksd increase in the
number of lung cancers recorded during the past 40 yoars from many parts of the
vorld, The extrinsic origin of tuis Pbenomanon is suggested by the fact that the
increase bas been wore promounced in males than in females, At Fresent there is —
& lack of proof that a single extrinsic agent is wholly respoasible for this
development. It is wall established that several agenta vith highly different

In only relatively fev instances can the origin of envirommsntal cancer
be .traced to contact vith well defined chemdical agents Possessing established
- carcinogenic qualities, 4mong such compounds are arsenic, benzol, and aromatic
amines ,}n sddition to.radfio-active elements, . .
< - A large group of environmental tumors are caused by exposure to 111 do-
fined mixtures of organic chemicals, the carcinogenic components of vhich are in-
completoly known. The membors of this group include tar, pitch, asphalt, soot,
crude mineral oils, paraffin oil, shale oil, anthracens oil, lubricating and fusl
oil, croosote and bitumens. The highly diverse chemical and physical properties
of tosse compounds make it improbable that they exert their specific pathogenic
action on a common mechanism, Certain thoories have besen proposed concerning the
possible mschanisms in producing cancer. The first of those thaories is based on
the known action of the aromatic amines end- carcinogens contained in tar, and
predicates & dircct action on cellular substrate, This action may bs catalytic by
interfe hth normal cellular enzymatic activity or by combining it
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. restlting in tbhe formetiors.of allergens. .A-scecozé theory -elates thet cercing.

gens-do not possess.direcct czrcinogecic properties, -but that ikey ect througy - o
chenging socs norrmal chemdcsl consiiluent of ths cell or tissue f1v3é g0 thes

it becomes erdoved with carcinogenic propertiecs. A& thiré theory concerns agents
voich may csuse quantitative or qualitstive changes in scms intricate epdoc=ine
gland or the liver, -vhich responds vith 2 generation within the body of abnormal
endogenous cercinogenic products. Canocers of this type ray be troducaé by hepato-
taxic agentz such as azo dyece or chlcripated hydrocarbons.,

Bupen contacts with soot, carbon black, pitch, -asphelt, crude petroleun,
shale o0il, peraffin oil, luixicating and fuel oi}l, anthracenc oil end other dig—
tilletions and fractionation products of coel aré petroleum epparently cause the
nejority of environmental cancers in man. ' '

The specific carcinogenic agent or agents in these products is not Ynown.
Bovever, it is probable that 3,L-benzpyrenc account for at least a portion of this
activity.

Despite the observation thet tar products, petroleunm, and oil shale pro-
ducts account for the majority of envirommental cancer in men, Gafafer, on anelysz-
2pg the incidence rate of cencer among the employses of an ofl refinery, did not
find any significant difference from that of the general population. Husper, an
authority in Occupational Cancer Problems states that he feels that the validity of
this report is highly questionable, due to difficulty in obtaining factual deta.

The A.P.I. is in the process of undertaking a survey among certsin members of the
Institute uvno bave kept adequate medicsl records; their report should be forthcoming
in ebout a year. Information of a highly confidential type has reached me that

Eeso has conducted such a survey and hes obtained information vhich is causing con~
siderable concern. The role wvhich ths inhalation of tar dust and fumes plays in

the production of cancer in man is 3till unsettled. Animal experimontal evidence
showvs that soot contalning gesoline motor exhnust products caunse cancer of the Jungs
eiter inhalation, or sarcorme of the subcutancous tissue after injection in rice ard
.rets, RHovever, the lung cancer rate among males in Pittsburgh was found to be lover
than that of any othser large city surveyed with the exception of Denver.

Husper hes pointed out that the grsat majority of cancers wvhich can be
traced to, occupatiopal arigin in modern times have resulted from carcinogens vhich
entered industrisl processing during the lest 50 years., In the following taule are
prescpted alT the knowm or commonly suspected chemical agents ceausing cancer that

-;2re present in the oil industry. As a gepsrel rule occupationsl: cancers arise at-
the site wbere the particular carcinogen has the most prolonged and intense contact
vith the tissus. Consequently, we would expect ths majority of cancers in the
petroleum irdustry to occur on the skin, mucous menmbrane and surface organs.
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Anilina and derivatives - - .

Anthfaccno, crude

Aromatic organic chamicals

Asphalt

Benzidine end derivatives
Banzol

Benzol derivatives

Chlorinated aliphatic hydrocarbons (7)

Creosotes

Hineral oil, crude

Naphthylamine, beta
0il shsale
Paraffin oil, cruds

Pitch
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Soot

Spindle oil

Tar
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Skin

Eyo

Bladdar, ureter, lddnoy
Blood forming organs
Blood forming organs

Iiver

Skin -

Lip

Eye

Skin

Iip

Respiratary system

Eye

Bladder, ureter, kidney

Skin




a

TABLE TABIE ] - Pngo 2 .o

T haldtes d

4 numbcr of agonts encountercd in the. pctrolomn indu.str' 11 i
elicit

pre—cencerous reactions uhich are charactariztic to a corta.in c_xtent of
causative agents and vhich Teprosent various transitiopal stages between the
original normel tissus and the final cancer. Ix}_Tabl; 2 are enumerated
certain of the more common of these agents togetber with the portion of the

body affected and a description of the lesion,
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- anvuswvo WolrfAlE __ AL LESTONS

‘Precancerous Lssions™ -~

’ E‘:iélogié Agcnt

Tophy: : Sl;ic-'g.rossl}f thinned and glistening Pitch, 'ta;-, asphalt, ragio.
-_in patches, associated with . - active substances ’rad.ia
- . . - R 7 -
?aratot%? &rff‘j T tion (including Bltraviolet
Tays). '
zema: Dry seborrheic pdf:chea on sXin Arsenic, asphalt, Pitch,
gool, tar.
ratosis: Flat, discrete, scaly area on sldn -
vith raised pearly borders. Usually
- on parts of skin exposed to carcinogen,} -
but may occur in unexposed parts, par-
ticularly about sweat glands, vith Anthracens, arsenic, asphalt,
arsenic, creosots, crude mineral. oil,
] paraffin, pitch, sodimm .
serkeratosis: Rough, fissured keratotic plaques with nitrats, soot, tar, radio-
smaTl, hard, wvart-like horns, ususlly active substances, radiation
on hands end s0les. May bscams (11_161‘111!18 Wltraviolet rays).
nodular and ulcerats,
TUCS8L: Form of i:trperkeratocia, )
sration: Breakdown of keratotic lesions.
koderma: Absent :pizmcntation alone. .
Anthracens, arsenic » aspbslt
ko-melanoderma: - Patchy increased and absent pignenta- creosots, crude minsral oil,
tion of skin. MHost common in aress paraffin, pitch, tar, redio-
of bighest pPigmentation, and may in- active substances, radiaticn
volve oral mcosa, (including ultraviolst rays).
ianocdermsa s Increased pigmantation aloba, -

wroderma: .

Dry; scaly, parchmant-}ike skin, vith
enlarged pores, associated vith
loukomcla.noderm'

Crude mineral oil, paraffin
oil, radfoactive substances,
radiation.

S

.
-

rrhage:
mcosal:

Varying size vith telangiectasis.
Located mainly in trigone and about
ureteral crifices.

lowas:

| Polypous or villous, pedunculated or
sesgile, often mmltiple about trigons
and ureteral orifices -

Aniline, benzidine, beta-
naphthylamine and deriva-

tives,
003347

Ylonas-:

Pedunculated, develop mainly on 1ids,

Arsenic, asphalt, creosote,
crude mineral ofl, pitch,
tar, radiation (incl

altrrvialat rava). .

occasionally on eyeball,

CARTED



Srmee oo - ) TARIE 2 Fage 2.

. " Precancerous :Lesions - - .l LD :'_.. N ;.Etib."logfc Agent

ONES AND BONE T . tiy--- . '
MARROW: I T Benz=ol and Qerin.,ive:,
Blood dyscrasias:  Hyperplastic, hypoplastic, aplastic, radiocactive allbdta.ncga

- . . or hemolytic anemia. . Thrombocytopen ¢
. . pupure with spleen not markedly en- rad_..a'td.on,

larged. Transitory leukopenia, mono-

cytosis,

UNGS: T

Fneumoconioses: - Bituninosis, asbestosis, ¥lipoid® | Asbestos, ersenic, tar, soc

Chronic Pneumonia: pneuronia, chronic chemical posu- - oil, mdst, chrome selts,
monix, arsenical dermatosis, chropate - chroms pigrents, nickel
ulcer of bhands, perforated nasal carbonyl. '

septum (chromate, arsenic),

9
0.

Many of these pre—cancerous manifestations regress :pontanoou:ly-fro’m expost;.re
the causative agent ceases, nouev-’r, n;xno of them are followed by or transformed into
4gnant groutbs It is advised, tbsrafore, to oxamins certain wvorkers periodically for
:h reactions vhen they are knoun to e exposed to these carcinogenic agents, and wvhen such

"uing signals appear the vorker should be removed from his environment.

003548

- : "L : _CARTER
35427



