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FROM - _C, H. HINE, H.D., CONSULTING TOXICOLOGIST

cumsecr CERTAIN PROBLEMS OF ENVIRONMENTAL CANCER IN TEE PETROLEUM INDUSTRY

As you are undoubtedly aware there has arisen in many sources an ip-
creased concern about the incidence of cancer in the productive working age group.
Since it is my understanding that certain Departments of the Company will have
‘occasion in the future to have an increased contact with high btoiling and non-
volatile pstroleum mixtures, I have prepared tne following memorandum 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.

A.ny‘chemical agent vhich on proper exposure, directly or indirectly,
causes cancerous growth in ons, several, or all types of human tissues represents
an environmental carcinogen. There is considerable evidence substantiating the
increase in cancer dus to envirommental causes., While such factors as improvement
in diagnosis and treatment doubtleasly increase the number of cases recognized,
there is 1ittle doubt that there is a quantitative widening of the apectrum of
environmental carcinogens, For example there has been & markad increase in the
number of lung cancers recorded during the past 4O years from many parts of the
world. The extrinsic origin of this phenomenon is suggested by the fact that the
increase has been uwore pronounced in malea than in females, At present there is
& lack of proof that a single extrinsic agent is wholly responsible for this
development., It is well established that several agents wvith highly different

physicel and chemical properties may cause pulmonary malignancies of occupational
origin,

In ooly relatively few instances can the origin of environmental cancer
be traced to contact with well defined chemical agents possessing established

carcinogenic qualities, Among such compounds are arasenic, benzol, and aromatic
amines, in addition to radio—-active elements,

A large group of enviroomental tumors are caused by exposure to ill de-
fined mixtures of organic chemicals, the carcinogenic components of wvhich are in-
completely Xnown, The members of tb.ia group include tar, pitch, asphalt, soot,
crude mineral oils, paraffin oil, shale oil, anthracene oil, lubricating and fusl
0il, cresosote and bitumens. The highly diverae chemical a.nd physical properties
of theso compounds make it improbabls that they exert their spscific pathogenic
action on & commen mechanism, Certain theories have been proposad concerning the

possible mechanisms in producing cancer. The first of these thsories iz based oz
the Xnown action of the sromatie amines and carcimogons contained in tar, and
predicates a direct action on cellular subastrate., This action may be cataly'tic by
interfering with normal cellular enzymtic activity or by combining with g
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..resulting in the romationa:of'allgrgena. .A»eecdnd thaofy‘relatea that carcino-

- gens--do not poesess.direct carcinogenic properties, but that they:act through--- ---
changing some normal chemical constitusnt of ths cell or tissue fluid so that

it becomes endoved with carcinogenic properties. A third theory concerns agents
wnich may cause quantitative or qualitative changes in some intricate endocrine
gland or the liver, ‘which responds with a generation within the body of abnormal
endogenous carcinogenic products, Cangers of this type may be produeczd bty hepato-
toxic agents such as &zo dyes or chlorinated hydrocarbons,

Human contacts with soot, carbon black, pitch, -aspbalt, crude petroleum,
shale o0il, paraffin oil, lubricating and fuel oil, anthracene oil and other dis-
tilletions and fractionation products of coal and petroleum apparently cause the
majority of environmental cancers in man. ' '

-The specific carcinogenic agent or agents in these products is not nown

However, it is probable that 3,.i-benzpyrene account for at least a portion of this
activity.

Despite the observation thet tar products, petroleum, and oil shale pro-
ducts account for the majority of envirommental cancer in man, Gafafer, on analyz-
ing the incidence rate of cancer among the employees of an oil refinery, did not
find any significant difference from that of the general population. Hueper, an
authority in Occupational Cancer Problems states that he feels that the validity of
this report is highly questionable, due to difficulty in obtaining factusl data.
The A.P.I. is in the process of undertaking a survey among certain members of the
Institute who have kept adequate medical records; their report should be forthcoming
in about a year. Information of & highly confidential type has reached me that
Esso has conducted such & survey and bas obtained information which is cavsing con-
siderable concern. The role which the inhalation of tar dust and fumes plays in
the production of cancer in man is still unsettled., Animal experimental evidence

shows that socot containing gesoline motor exhaust products cause cancer of the lungs
after inhalation, or sarcoma of the subcutaneous tissue after injection 4in mice and

.rats. However, the lung cancer rate among males in Pittsburgh was found to be lower

than that of any other large city surveyed with the exception of Denver.

Husper bhes pointed ocut that the great majority of cancers wtich can be
traced to occupational origin in modern times have resulted from carcinogens which
entered industrisl processing during the last 50 years. In the following table are
presented all’ the known or commonly suspected chemical agents causing cancer that
are present in the oil industry. As a general rule occupational cancers arise at
the site vhere the particular carcinogen has the most prolonged and intense contact

wvith the tissus. Consequently, we would expect the majority of cancers in the
petroleum industry to occur on the skin, mucous membrane and surface organs.
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C. H, HINE, M.D., Consulting Tczicolog—ist.

cec: N. W, Jacobsen
R. B, Ward
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’ CERTAIH RECOGNIZED AND SUSPECTED CARCTNOGENIC AGEKRTS ENCOUNTERED IN THE OTL INDUSTRI
.. SHOWING THE CRGANS OR SISTEMS CHIEFLY AFFECTED

« . . . - . ,'|..~__-- - . - R

. -~ .
B T YOSR UL o .

' . Substance - - T T ‘Organ ar System
Anilins and derivativea e — .| Bladder, ureter, kidney .
Anthraccne, crude . - Skiﬁ |
Aromatic organic chamicals ' Liver
Asphalt | scn
Benzidine and derivatives | Bladder, uretar, kidney
Benzol Blood forming organs
Benzol derivatives Blood forming organs
Chlorinated aliphatic hydrocerbons (2) Liver
Creosots Skin
EYye
Minerel oil, crude Skin
Lip
Respiratary system
Eye
Naphthylamine, beta | Bladder, ureter, kdney
0il shale Skin
Paraffin oll, crude Skin
Pitch Skin
Lip
Bladder
Eye
Soot Skin
Bladder
Spindle oil Skin 003345
Tar ‘ Lip
: Skin
Respiratory system
Bladder
Blood forming organs
‘ Eye :
1 .
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-4 nﬁpber'df Agentsuéncountsfad in thé.ﬁetroleﬁi induﬁtr; eliﬁit
pre-cancerous reac£ionz which are charactefiztic to“a certaiﬁ exten£ 6f
causative agents and which represent various transitional stagés between the
original normal tissue and the final cancer. In Table 2 are enumerated
certain of the more common of these agents tﬁgether with the portion of the

body affected and & description of the lesian,
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‘Precancerous Lssiona™ -~ 7

Etic»logic Agent

] S%boesh<Md. and glistening

. in patchss, aasociated \d.th
keratotic areu. .

Pitch ‘tar, asphalt, radio-
active substances, radia-

tion (including ultraviole
rays).

Eczema:

Dry seborrheic patches on eldn

Arsenic, asphalt, pitch,

223

ot
PO

Keratosgis:

Flat, discrete, scaly area on siin
vith raised pearly borders. Usually

soot, tar,

on parts of skin exposed to carcinogen, -

but may occur in unexposed parts, yar-
ticularly about sweat glands, with
arsenic,

Anthracene, arsenic, asphalt

L&

e ithae e o vm AT bt 10 LD e

Hyperkeratosis:

Rough, fissured keratotic plaques with
snall, hard, wart-like horns, usually
on hands and soles. May become
nodular and ulcerate,

creosote, crude mineral oil
paraffin, pitch, sodium

nitrate, soot, tar, radio-
active substances, radistio
(including ultraviolet rays

Verrucae:

Form of hyperkeratosis,

/\i ¢
I
' ¥

Ulceration:

!; leukodermsa:

BreaXdown of keratotic lesions.

Absent pigmentation slozne.

Leuko-melanodermsa:

Patchy increased and absent pigmenta-
tion of skin, Most common in areas
of highest pigmentation, and may in-
volve oral mucosa,

Anthracene, arse:iic, asphalt
crecsots, crude mineral oil
paraffin, piteh, tar, radio
active substances, radiatio
(including ultraviolet rays

Melanoderma;

Increased pigmentation alons,

b

Scleroderma:

Dry, scaly, parchmant-like skin, with
enlarged pores, associated with -
lsukomelanoderma

Crude minsral oil, paraffin
oil, radiocactive substances
radistion.

-

L

Hemorrhage:
submucosal:

Varying size with telangiectasis.
Located mainly in trigone and about
ureteral orifices.

Anilins, benzidine, beta-
naphthylamine and deriva-

7

Papillomas:

Polypous or villous, pedunculated or

sesgile, often multiple about trigone |

and ureteral orifices.

tives.
003347

Pedunculated, develop mainly on lids,

e

Arsenic, asphalt, creoscte,
crude mineral oil, pitch,

tar, radiation (including
ultrpv-inlnt rava). _

occasionally on eyeball.
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Pracancarous :Lesions
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| |BONES AND BONE - © T .- IR B
. -] MARROW: S L Benzol eand derivatives
?f‘ Blood dyscrasias: ~ Hyperplastic, hypoplastic, aeplastic, radioactive substances
1 oL A . . or hemolytic anemia. . Thrombocytopenic radiation . !
purpura with spleen not markedly ea- S .
larged. Transitory leukopenia, mono-
z cytosis,
£* ! LUNGS: e
{ Pneumoconioses: Bituminosis, asbestosis, "lipoid" Asbestos, arsenic, tar, s
Chronic Pneumonia: pneumonia, chronic chemical pnau- oil, mist, chrome salts,
* ) monis, arsenical dermatosis, chromate |- eohrome pigments, nickel
;2 uleer of hands, perforated nasal ‘ carbonyl.
septum (chromate, arsenic).
|
is Many of these pre-cancerous manifestations regress spontaneously.from exposure

to the causative agent ceases, nowever, soms of them are followed by or transformed into
f—j; malignant growths, It is advised, tharefore, to examine certain vorkers periodically for

such reactions whan they are known to be exposed to these carcinogenic agents, and when suc

varning signals appear the worker should be removed from his environment,
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