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Choice of Chairman far 1945,

Folloving & review of the origin mnd purpone of the Medicnl Advisery comittea.
¥clver Voody was chfvoan to sorve as chairman for 1945,
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Medical Prodlens in Hydrnearhons API 06766

By invitation Doctor Eeyroth reviewed dutu and sources of datn on the toxi-
*-== =+isr recently have become irmpertant beceuse of the rapid



Action:

The conuittee tendered Doctor Heyrnth a voto of eppreciatina acd thanks
for his presentation and requosted him to send & copy of his review to
the secretary so thut coples could de distriduted to membere and aseon

éiatﬂﬂl
I11

1ist of Current Medical Problmc

| 4 canvess of menbers renulted in the listing of a mm‘ber of substances ani
piztures which nay be irjurious to persoms through centact, absorption, or irhala-
tion. Ip sddition a mumbder of subjects involving matters of policy and alaipistra-

tive practices were suggested for committes crnsideration,

e comtttes discussed ssveral bases for 013"1!71!15 prodlens for inclusion
ir. its progran of work, as follows:
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By groups of eudbstances or mixtures, such Qu«types of hy&rdéarbonc,

inhibitors, aiditives, catalysts, or acids. |

By the manner in which substarnces may injure persons, such as skin
contact, absorption, or inhalation.

By the method of soluticn to be used on prodlemss, such as ceoperative
coopllation of clinical 4ata, literary research, or laboratery reeearch,

The comnlittee 111 not agree upon a comyrehensive classification of the
full liet of prodlems but 4t was in agreenment on four stulies which

ghruld be iritiated in 1945, as follows:

1. The stuly of melicul policies anl practices ani fomulatinn_ér
tentative procedures fer guldlance cf nedical men in intustry.

2, A stu-ly of chlorinateld conpoun-h. particularly chlorinatel cuttizg
0ils wsed 1n potroleum products, ani of their effects.

3. A stuly of pouiblo carcincgenic properties of hydrncarbom ani
petrolewn projucts,

- Preliminary reviews ani stuiies as tn the toxic effects nni
properties of hyiroearbons, products ani substances other than

these included in items 2 ani 3.

~
.

The chairnan was suthorized to appoint four subeOrmitteas tr uniertake
these stuiies,

Yotee by Secretary: (1) An outline of the field of interest of nenbers,
as developed at the meetinz, is appenied to these minutes.,

(2) The chairmar announced the memberships of subcermittees,

as followss
JAM 016810
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a. Subcommittee o Medical Policies and Practices

R, ‘o J"Ott' Chairoan —

Jo M, Adazs .

T. M, Frank -

W, A. Morrison — lw~—

Je T, Peattie- - 7w .

I. 8. P‘m - .

K. S. Thomsen —— 30°¢ "
~ Melver Woody, Ex 0fficlo

D. V. Stroop, " n

- b, Subcommittee on cblortimta'l Compounis

P, 7, Boys, Chairman
Ay E, Hoag
~ Me N, Newquist
B, B. Reeve
Miolver Woody, Ex 0fficlo
De V. Stroep " - )

’

¢s Subcommittee on Carcinogeni.city -
¥, Fo Newquist, Chairman

V4 v . Je Ms Adans

—~ ‘. z. Boaﬂ _
- ¥2. Russell Lavise

1, E, Percy

Melver Woody, Ex Officio
D V, Stroop, " "

4. Subconmittee on Permissidle Concentrations

V. Gy Baird, Chairman
Ve O, Armstrong it
D. M, English
Te M. Prank
0. S. Somerville
' Molver Weody, EBx O0fficio
Ds V. Stroop, u "

v

Iv

‘Coatribution and Dissemination nf Infornation

—

e

2. Chemical Division, Soco fy-Vacuun Oil Co., Inc.

I nCarcinogenic Hyirecarbons," April 27, 1945 JAM 016811
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- hydrocarbon fractions ldeutified as carcinogenic.
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"A contribution of information to Members of APT Medical Advisory Committee,
6=13=45,

s
~ N

Technical Memo No. 45-214

Chemical Division

Socony-Vacuum Oil Co., Inc.

Research and Development
Laboratories

Paulsboro, New Jersey

April 27, 1945

ATTENTION

¥r. P. V. ¥Keyser, Jr.
Dr. A, A. O’!(Blly
Dr. W. P, Hawthorne

Carcinogenic Hydrocarbons,

—Literature Survey

A brief literature survey of the cancer-producing hydrocarbons
has been made &s requested by Dr. L. C. Beard in his letter (V. M. Holaday/
PV, Keyser, Jr.) of April 12, 1945,

Carcinogenic activity has been noted in various types of compounds
including hydrocarbons, amino, azo and nitro compounds, hormones, and in- -
organic compounds. This report will be confined to the hydrocarbons and

Most of the carcinogenic hydrocarbons were originally identified
in the pyrclysis products of coal, wood, petroleum and shale. In some cases
these hydrocarbons exist, as such, in the original materials. The active
hydrocarbons are almost without exception polymiclear aromatic hydrocarbons
and are conveniently classified under the parent hydrocarbons from which
‘they might be derived, Thus, the threc main types are classified as
benzopyrenes, cholanthrenes, and benzanthracenes,

Identified Carcinogenic Hydrocarbons

(7),(22),(45),(24),
(12 ,(105.(53.@8).
(29),(38),(47)

I. Benzopyrenes

1,2-benzopyrene
3,4=benzopyrene
1,2,3,4, dibenzopyrene -

II. Cholanthrenes

cholanthrene
20-methyl cholanthrene
16,20-dimethyl cholanthrene
20-ethyl cholanthrene
15,1é-benzdehydrocholanthrene

JAM 014841
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NOTE

In view of the immense smcunt of published .
infcrmation on varicus phoses cf the cancer problem it
sheould b_e emphasized that this litersture reviéw givés
cnly a rapid survey cf develcpnents in. the field of
vc_ancer‘ research as applied directly te the petroleunm,

ccal tar, cil shzle and allied industries, While it is -

far from being cemplete, yet it is believed thet mcst
of the impertant work in this particular field has been

ccvered, either in the report itself cr'in cne cf the

bibhogmphical referencos giiren in the appendix and
referred tc at the bottom of page l.

M. P. Doss

JAM 014849
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THE CARCINOGENICITY OF BITUMINOUS COMPOUNDS

It has long been reccgnized thet the incidence of skin cancer is greater
amcng werkers in certain industries and cceupations than amcng the pepulaticn as
a wh_c-lg. At_tention was first directed in l78"7 tc the very high death rate result-

ing from scrotal cancer cf chimney sweeps; it is eight times more common in these

workers than in the gencrzl public in England, and in the United States the ratic
¢f cancer cases in chimney sweeps 45 double that of the generzl pcpul:tion78.

In procticelly all cases it is the scrotum that is attack:d; this is alsc the
site in mile spinners cancer discussed later. Werkers in other industries ccming
into direct contact with tars, pitches, shcle cils, etr, likewise show a high
incidence cf sltin cancer, for example, laberers in plunis making briquettes, ter
rcefing, wocd preservatives, artificiel gas, insulating compcunds, shale preducts,
etc, »

However, in spite cf the recognition of the fact that bitumincus ccme
peunds were apparently the cause of skin cancer, it was net until relat.iv_elyrw; _
recently that skin ca.nceif was produced in laboratcry enimsls by direct applicaticn
of tar, This was acccmplished by the Japanese investigators Yamigawa and
.Ichikawam in 1915. since then & great deal cf very careful work has been done
in synthesizing and testing verious crganic \compounds, particularly pelycyclic

- aydrocarbens and derivatives. For lengthy reviews of this work, see References
- 812, 14, 17, 20, 22, 23, 26=29, 32-34, 74, and 87; particularly the review by
J. L. Hartwell cf the National Cancer Institute covering 696 chemical substances,
of which 169 are reported to be carcinogenicu. .L. F. Fieser summarizes cur
kncwledge in this field as follows3h:

"As Judged by all sveilable data for the preducticn of skin and
subcutanecus tumors in rats and mice, methylchclanthrene probably

is the mest pctent of the knewn chemical carcincgens. Systematic
studies cf synthetic mcdel compcunds have shown that the methyl

greup is of no impertance te the functicning of the compound; .

that much, if nct all of the efficacy of cholanthrene is retained

in the analogous hydrccarbon 5,10-dimethyl-l,2-benzanthracene; and
that the mest significent structural festure «f chclanthrene or °
methylcholanthrene is the 1,2~benzanthracene ring systenm with a

e eeee—— JAM 014850
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carbon substituent at the meso position 10, 10-Methyl-l,
2-benzanthracene evokes sercomas in mice nearly as rapidly as
methylcholanthrene, and, though it is distinctly less effective
in the production of skin cancer, the substance censtitutes the
nearest approzch in a simple model compound to a simulation cf
the biological properties of the hydrocarbon of more complicated

structure,

"1l twelve pessible monomethyl derivatives of the inactive 1, ,
2-benzsnthracene have been synthesized and tested for carcino-
genic activity, and of these the 10-isomer is the most potent.
The meso-substitutud 9-methyl compound stands next in order of
potency, followed closely by the 5-methyl derivative, which
prcduced sarcomss in mice with & lutent period about twice as
long as that observed with 1O-methyl-l,2~benzanthracenc.
Methylcholanthrene and benzpyrene can be regarded as 1, _
2-benzanthracenus subatituted at the meso positions 10 and 9,
respectively, and in model compounds the combination cf the two
tyoes of substitution is particularly favorable, 9,10-Dimecthyl-
1,2~benzanthracene produced skin tumors in mice with remarkable
rapidity and in this test surpassus methylcholanthrene in speed
of action, though it is less effective when administered by
subcutaneous injection. The thiophenc isologue of the hydro-

carbon ‘has comparable properties.”
Numerous attempts have been made to isolate the definite carcinogenic

compounds in cozl tar by means of ‘distilletion, solver;t: extraction, ete.?3, but -
while very potent fractions have been obtained, the individual compounds have
been difficult to separate. Kennaway and Hieger 16 proved the cercinogenicity
cf 1,2,5,6~dibenzanthracene, the first pure carcincgenic hydrocarbon known.

Cock, Hieger and Hywitt 24 35 1933 isolated 1,2-benzpyrene, h,s-i:enzpyrene and
1.'2-benzanthracene and estimated that the original‘coai tar pitch contained not -

l—ss than 0,003% of the potent 1,2-benzpyrene,
Several inveatigators 22, 24, 25 have attempted to correlate carcino-

g_c-nésis with fluorescence, For exampls, the -cancer-producing matcrial formed by

the gétion of Alél3 on tef.rahydronaphthalenq shows a blus-violet flucrescence,
shewing three bands; 4000, 4180 and LLOO 4.U,, which are similar to the
flucrescence spectrum of 1,2-benzanthracene Lh, Xennawey and Hieger 62 suggeévt'
. the possibility of the use ci‘ the fluorescence spectrum for-the preliminary

ecnination of materials suspected of being carcinogenic.

JAM 014851
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An important fact brought cut by several investigators is that the
tar.g-zraturelto which a tar, shale oil or petrolewnpil has been subjected
detsrmines its carcinogenic activity. In general, it would seém that temperatures
up te 500°C. are without effect 52 but above that temperature carcinogens are
formed, the maximum yield lying between BOC and 900°C. 53» 59, Tar and pitch
from gas werks are far more active than that from coke ovens 53, accounting fecr

70% f all cases of tar cénce: in the United States while the coke oven product

_causes only 5% 113,

Vhile petroleum residues resulting from moderate heat treatment are
insctive 120, yet by passing an inactive Califcrnis petroleum through a vube at

880°C. Kennaway and Leltch obtained a very active earcinogen 59, €0, iven an

“inactive medicinal paraffin oil heated to 380°C. under 50 atms. pressure acquired .

some carcinogenic acti_vity 101.
Kennaway 56 1ikewise obtained an active material by passing isoprene

through a tube filled with W, and heated to 820°C. Watson 115 achieved similar
results with turpentine at 850°C. ‘
Acetzblen‘e yields an active product on being passed through & red het
tube 99-but it must be pointed out that treatment with A13l, st room temperature
slso produces an active compound 61, . )

On the other hand, gynthetic lubricating oils produced by AlCl3
pclymerigation at temperatures up to 150°C, were entiraly inactive 121, It is

suggested that the condensation products of acetylene aré of a more complicated

nature and probably more unsaturated then those obtained from ethylene,

The carcinogenic activity of tars depenls apparently not only on the
temperatures of their formation but also on the chemical compound used aé the
basé stock 100. For example, a tar made from pinsne at 850°C. was far more
sctive than one from turpentine made imilarly;, the relative potencies being
100:19. Pinene tars made at 500, 600, 750, 850 and 950°C. had reclative potencies

JAM 014852
aoT NAGK20



Pigland,  Scutham and Wilscn 88 in 1922 first. called ettenticn the exccssiVe

U

of 0, 12, 2L, 100 and 64s Oxidation of a synthetic tar at 100°C, reducsd its
pctency from 100 to 63, and at 150-160°C, its potency fell to O, Oxidaticn with
=n acetone sclution of KMnC, reduced the potency to 2L; with pyridine ao &
sclvant, almest to O, The active constituents cf synthetic tars fcrm crystalline

icr':tes,' the remaining filtrate being almest inactive, and the picrato extremely

prtent. . '
Shule cil is carcinogenic, probably as a result ¢f the hizh tumperitures
to which oil shale is subjacted 104, Howsver, temperatures belcw LOOCC, give =
relatively inactive preduct, 500°C. and abcve being required 101,

In England where high-temperature tar 1s used in briguctte mnuf'-ct.ure,
t.here are many cases cf skin cancer amcng tho werkmen, which is not the case in
Frﬂnce vwhere the low tempcrature product is used.

The greatest amcunt of investigaticn of eny type of cccupational cancer-

hcs boen carried cut on mule spinners cancer in the cctton mills of L:.ncashire,

wecurrence of cancer in mule spinners. Women werkers are not affected and :.\bcut

708 £ all cancer among mule spinners is of the scrctum 8L, apparently due to the

fect that 2o zmiel spinner at werk wulks to and frc in freat of his machine,

leaning over the moving frame fron time to time to join up broken ends of the yarn. - -
The base of the frame is on a level with the groin and the spindles on the frame
as.they rapidly revolve throw off oil from their bearings ontc the clothes. In
the hct mills the men perspire freely and so wash off the natural greass cf ths
skin, thus zllowing the oil closar contact 15, Irritation by the trousers ~nd

overzlls also helps the process, It is interesting to note that no trouble of

this scrt was noticed in England until mineral oil replaced animal and vegeteble

oi1s es 2 lubricent 16, Henry 43 estimates that 0,25% of all cotten rmule

spinners .in England suffer from scrctel cancer. On the other hand in the United

States during 1926, for example, there were dniy 33 deaths from cancer of the

JAM 014853
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serctum, of which cnly three cf the victims were textile werkers and three were
mile spinners; four <f the six were born in 3nzland and the cther two in
Canzda 45, which tends tc sh'ow that mile spinner cancer is rarely contracted in
tize Uniteld States. In e weclen mill in the United States emplcyiﬂg about 200 muiie.
sninners nc cases of scrctal cancer were found 84, Since the methcd of c—per;tim
this cquipment is the same in both ccuntries this striking contrast is attriduted
by Har'ilton_ L0 o the fact that Sccttish shzle oil is used in the Lancashirc .r:l.,.s.A
Hcwever, the literature is nct entirely clear as tc the origin and t,,rpe cf the cil

used in Lancashire in mule spinning 53,
Leiteh 70 brings out a fact of pissible siznificconce, to the effect that

cancer is n\t krntvn in weolen spinning mills, sven thcugh the same nachinss sre

used as in the cctten factories, but points cut that the rcem temperatures in the

. cstton mills are much higher, posaibly resulting in mcre relexaticn cf the tissues

cf the scrotum and permitting entry of cil intc the sebacecus fcllicles,
Bre clibenk 16, hcwever,‘ states that in the weelen industry piecing cf breken ends
cf yarn is dcne with both hands with a forwerd level bunding movement cf the bedy
and thus thure is nct the same fricticn of the clothes cn the scrctum as in the
cotten mills, He admits, however, that the same cil is used in bcth types cf
nills. . |

a8 a result of the preliminary invcstigatibn of Scutham end ifilscn
me_niic-nud abcve, the lanchester Cnncér Ccmmissicn, ccnsisting of mere than fifty
members, was crganized in 1§25 under the direction cf Dr. C. C. Twort te
invesii_-;ata t;ha mineral cils used in Manchester cctton mills. Lubricating cils - -
frim the varicus fields thrcughcut the world were found to have widely verying
degrees'_ cf activity., A semple of Venezuela oil wes very pctent while Russisn
-ans Pennsylvanian samples were cn an average less thon cne-tenth as active,

f ;“‘! Purified medicinal cil had nc carcincgenic pr.pertiecs and seversl ssponifiable

~ . _ _
© ¢ils, such as spem, clive, rape, ccttcnseed and neatsfoct cil, failed tec produce
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tumors when applied to mice, even under the most severe experimental conditicrs,
In general terms, the more saturated were the consltituent hydrocarboﬁs of the
Jubricating oil, the less capable were they of inducing cancer iﬁ experimental
animals, the physical characteristics being the same 101,

This preliminary report was criticised severely in an ediﬁorial in the
“Petrcleum Times" of London ‘*, in éhat while various oil companies (Anglo-American,'
Anglo-Persian and Shell-Mex) had contributed Ll,OdO for two years for the support

of this investigation, yet the Manchester Cancer Commission had not availed itself
of the services and advice of experts from the oil industry relative to the
characteristics and methods of treatment of petroleum oils. The Institute of

* Petroleum Techno]_.ogists, while making'no definite .criiicisms at this time of the
work of the commission, formed a committee of its own to follow clos;'ely the work

in progress 63, 1n 1934 Dr. A. E. Dunstan, Dr.~F. H. Garner and Mr. James Kewley

of the Institute of Petroleum Technologists are shown as members of the Manchester

Tem——

* Commission a,
In 1933, Twort and Lyth 104 of the Manchester Cancer Committee -eported

that by means of solvents, extracts wére obtained of ‘high refractivity and
| correspondingly high carcinogenicity. Their recommendations for the selection of
| an oil of low carcinogenicity were as followss |
When selecting from several mineral oils with simllar gravity, sﬁecify
.that with the lowest rerract.ive.index; when selecting from those with similar
refractive index, specify that with the highest gravity; when selecting from
those with similar refractivity, specify that with the highest viscosity; and
when selecting from origin alone, choose in the following orders
Russian, Pennsylvanian, Texas, uihfcontinent, Mexican, Californian, Persian,
Fumania, Sarneo, Venezt;elan; shale, |
However, it should be emphasized at this point that these suthors state
definitely that "adequate refining of any of the oils handled, of no matter what

origin, résults in s product ‘weecessssssseve POSSessing only a very low |
- JAM 014855
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carcinogenicity” 104 _Also,'that a single ‘extraction of an unrefined distillzate
with S0 may profoundly lower the activity of a rreviously very dangerous oil,
wnils a sccond extraction may render it almost inert. They state that "it is
nrobakly cormercially feasible to tredt oils of. any orizin, or oils of any :iegree
of i::»._rcinogenic activity, so that they rmay be less dungerous than aven the VETT |
best of the straizht oils used today", They evidently assums that untreated -
textile olls are used in the Lancashire mills.
Lyth of the Commission further stated 71 that when the refmctiv:.txf of

- -gn- o;l was less than 0.5500 it, was found to be non-toxic, while when the va.lue

was greater than 0.5600, the oil was hﬁghly toxic. Pennsylvanian oils fmd
certain mildly treated oils were an exception. The iodine value of an oil s-ems
to afford an indication of its toxicity, providing the oil has not been trested
and ajein the higher the value, the more pot.erif. the oil, The toxicity increascs
—_— in the same order' as iodine value, ~except fér Pennsylvanian o}ls which agoin -
occupy too high a position. The permangancte values are hot regarded as of any
“value in connection with estimating the toxicity of oils,
Lyth adds thet extraction with alcohols, acetone, ete. , clay and acid
treatment, leads to & reduction in the potency, especially in the case of tas
more potent oils but a correaponding reduction in the refractivity does not zlways
oéc_ur. Vhere a marked red.uction in the refractivity does occur, there is, without
exception, a marked decrease in caz'-cibog_enicity; v'with & marked mcfease in
i':fractivity, a corrcsponding inerease in potency. Where the refractiﬁt# is not |
mch wltered, the potency mey or may not be affected and further tests ere
nccessary, .
In spite of the apparent definite findings and recomendations of the
lanchester Cancer Commission, the Cancer Resecrch Committece of the Institute ofb

Pstroleum Technologists 51 was not convinced that Nthe soecolled incidence of

S

* (Rel‘rnctivity- Refra ”_C_;.:'L_‘\:g %ll\’dex -1 )
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cancer is in any shape or form connected with the use of spindle otls", No
eloboration of this statement was given, but was possibly béSed on refined oils
crly being used as textile lubricants,

An vditorial in the "Petrolewa Times" of London in 1937 once again
attacked the cenclusions of the Manchester Committze , pointing out that only one
oil from »ach of a number of countrics was examined 2. ' o

In 1937 the Federation of Master Cotton Spinners Association sent out e
letter to its manbers,recomc-.nding that when purchasing spindle bils a guarantee
shoﬁld be obtained that the oil con!‘oms to the specifications of the Ma.nch~3ster~
Cancer Commission, and that tests had shown thct many of the oils in use at that
time conformed to the specification,

vmile throughout the reported work of the Manchester Cancer Cumaission
it is stated repeatedly that acid or solvent treatment of a potent oil greatly
reduces or eliminates its activity 97» 102, 104, 71  get in 1939 Mﬂ end Lyth 107

investizated acid and clay trested distillates from a Borneo oil and found them

to be active, the maximum potency beihg at a viscosity of 200-250 cp et 25CC,
Molecular distillation gave a greater concentration of the carcinogenic maﬁerial
than was obtained by ordinary distillstion at from 3 - 10 m. In confirmation
of previous findings the middle frﬁctious of this Borneo oil were mostly
responsible for pathological changes in the organs, B | -

- A carcinogenic shale oil wés s‘epa}ated by molecular distillation into

fractions which were subjected to chrometographic adsorption. Two apparently
pure hydrocarbons have been isolated and are being investigated 2,109,

A rscent report (1941) by C. C. Twort of the Manchester Cancer
Comission 109 st;ates that animal tests are variable, lengthy and costly end thata
%ore reliable estimate of the carcinogeniecity of oiis can be obtained ﬁom -the.
refractive indexx and viscosity. (Yet the data on which selection of these two

Propertids was based were obtazined by means of this variable skin test.)

JAM 014857
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Vioodhouse of the Birmingham Cancer Research Laboratory also states that
mousa tests to determine carcinogenicity are diffiéult to correlate .with human
tendencies to cancer unless these animal tests ax;e strongly poait.ive or
nagetive 121. For example, two oils were tested (a) from a spinning mill Wheré
no cases of mule spinners cancer had been recorded, and (b) from a mill where six
cmccrs had recently been reported. llouse tests indicated slight carcinogenic :
properties in the case of the two oils but a greater action on mice of (a) than
CHE |

Dr. E. M. Brockbank, chairman of the Manchester Cancer Commission, hes
pricfly sumerized the investigations of the Commission in a recent publication 16,
He lists the hygienic precautions to be exorcised in mule spinning and urges the
adoption of the oil specification given previously by Twox"t. He also makes this
interesting generalization: "As a general rule an oil that is strongly dermatitic
will not be atror.tglyrcarcinogenic and vice versa", This is also mentioned by
Kennaway 6l who states that ‘cyclohexene (ﬁhich is non;carcinogenic)"ié‘extremely“
irritating to the skin and should produce cancer if chronlc irritation were an

essential factor in carcinogenesis,

As mentioned previously, shale oils are very carcinogen.ic ‘and in the
Scottish shale industry the case incidence of skin cancer is about 0.1% per annum
© among the oil wo'rkers‘ but 0.5% among the paraffin workers 53 (this is based on &
28 year recsord). This aetivity of paraffin is restricted by Schwarz and Tulipen 84
to the crude product, the refined wax being ipactive, which view is supported by
wood 119 who states that the active components are present only in the crude ‘
paraffin oils. “ _ |

With regard to the refining of petroleum oils, Vood 120 made an
, investigation of refinerdes in Pennsylvania and found no scrotal cencer, which
was confirmed by Heller k2, However, Heller found evidence of carcinogenic
compounds in Mid~Continent oils as refined in plents in Ohio and Indiana, Here
ol bofls are fairly common and in some cases lead to skin cancer. In one case
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s peraffin pressman in the Middle i/est was treated for "wax boils“ for three

years when a cancerous growth developed on the right forearm and was removed, but

eight years later a second similar growth in the same place had to be removed,

Heller elso found records of cases of skin cancer in another refinery, using crude
frcm the Lima field; elght cases had occurred in this refinery and one was fatal.
41 of thesg cahcers were prqceded by warts. The length of exposure before
malignancy appeared varied from four to thirty four years. The part most often
affected was the serotum and all but one man worked in the'paraffig department.,

,Th'e'se cases were caused by unrefined oils and Hamilton 40 states that' so far

there is no proof of the occurrence of skin cancer in the U.S. from the use of
refined -»lubricating and spindle oils which_have been acid-treated, '

Heller 42 believes that the relative freedom from occupational cancer in
the U,S. is due to the mechanization of industrial processes, preventing direct
contact with the pitch and tar; the extensive employment of negroes, who are '
apparently less subject to skin irritants than whites; the use of refined
lubricants from crudes which are poor in carcinogenic properties, and the use of
tar from coke-ovens instead of from gas works,

| Phillips 7 reports the particulars of a study carried out by the U.S,
Public Health Serdce as to the incidence of occupational cancer in Texas. The
ncords of 1190 individuals having mlcroscopically verified skin cancers were |
analyzed, covering t.he period 1920 to 1940, The occupation of the largest group
of these patients was outdoor work (farming and ranching); the work of housewives
comes next in order, followed by various actiiriﬁiés_ requiring moderate outdoor
life, The professions were next., followed by laborers and carpenters. The
railroad and petroleum 1ndustrie: furnished feow cutanecus cancers.

Safafer and Sitgreaves in a U.S. Public Health report issued in 1940 n
talyze 70 cases of cancer resorded for the mele members of the sick benefit plen

¢f an oil refind company during the period 1933?38; there were L6 deaths, The
death rate was 0,78 per 1000 and a frequency of 1.2 per 1000 (all U.S. death rate
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0.96 per 1‘000)_, Amest 708 of the deaths were related to the digestive system
and the rate for this site was higher than in the total population. Deatﬁs from
cancer of the genit.o-urina.ry system was 6,5% of the total, compared to 15.0% in
the case of the total popuiation.

In 1934 0ampbell-2°: 2 page laboratory tests on mice with dust cbtained
frem tarred roads, This dus_t. caused warts and .cahcer of the skin .and .in_.six' :
months 24 out of 59 mice showecd typiéai tar warts, half of which'develcpeﬂ
palignancy, This finding was confirmed by Kling, Samsonow and Heros, &4, 65‘.who

. also separated a substance containing the benzopyrene nucleus from the tar.
However, Hogouneg 47 s doubtful of the danger iv‘;fom‘vcad- tar since it usually

takes years of direct contact cf coal tar to the skin to produce skin cancér.
(Teutséhlaender. 91 calls attention to the fact that slmest ell industrial cencers

require an expcsure of about ten years befcore groewth appears, althcugh a few

cases may arise mxch'lat.er.) Valade 111 1ikewise is cf the ;opi.nicn thet while

primary lung tumors can be induced in mice painted with tar or expcsed td ‘
inhalation of dust .trom tar roads, yet these results cannot be transrerred to
humans, Animals other than mice should be employed in experiments and an inguiry
should be carried out on workers e::p;)sed daily to such dusts.

While the manufacture of briguettes in England is attended by a high

cancer rate, 58 since higt\f-tmera;ture tar is used, yet in the few plants.in the

© U,S. making briquettes capcer is entirely absent, partly dus to the lack of
contact with the binder since the process here is entirely mechanized and partly

dne to the use of petroleum asphalt as a binder, 42, This finding was confirmed
by tioed 120 4 nys investigation of briquette manufacture in Pennsylvania.
The addition of glycerides 89 reduces the carcincgenic potency of mineral

cils but not to as pgreat an extent as lanolin. Speakman and Chamberlain 89 state

_that while alcohols have net been used for this purpose there can be little doubt

that such peclar cozn;icunds will reduce the risk of cancer formation by prometing
emlsification, since an oil which is easily and completely removed f{rom the sidn

JAM 014860
2DT 04628

e T P



«12-

must carry les; risk than one which is difficult tc emulsify., These investigatcrs
2lsc bslieve that polar compounds in a mixture with mineral oil may, however,
functicn iniyet enother way. It is known thet the carcincgenic agents of minersl
cil when assoclated with unsaturated compcunds are free to concentrate at any
surface tc which the cil is applicd, the non-pclar paraffin mclecules offering
little or nc resistance. However, when oil-soluble pclar ccmpounds, such as'
cleyl alechol or wool-fat ether, are mixed with mineral oil they ccncentrate at
the surface, excluding the less polar curcinogenic hydrocarbona.

Sequeira 86 stresses the necessity of absclute cleanliness of body and

clcthing, the application of castor cil ??”59,9¥P°39d surfaces and medical
inspecticn every three months. Brcckbank 15 suggests a mixture of lanclin and
clive ¢il be applied tc the skin. . | ‘
Duckham advccates the use of an_ojrl-sclvent cleanser similar tc the
ether scap used in hcspitals in order to remcve all cf the lubricant frem the
pcres 3, o ‘
In view cf the suggested use cf lanclin the féllowing should be of
pérticuiég interest: Dr. E. V. écwdry, of the Washingtcn University Scheel cf -
NMedicine, St. Louis, has just anncunced (N.Y, Herald Tribune April 29, 1945) that

cells can bs sensitized to become cancer cells by treating them witﬁ a substance

ﬁuhich'dcea not cause cancer and which will even prevent powerful cancer-preducing

'chemicals frem exhibiting that property.

Fcr example, when the powerful carcinogen methylchclanthrene is mixed

with lanclin it is withcut acticn when applied to the skin of mice, nlthough alcne

it élways results in cancer. ﬁewever, when these mice were then treated with

methylchclanthrene in benzene they deveioped cancers more quickly and tumors =f

zreater virility than mice which had not received the cancer-préventing treatment.
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1. Anon., Cancer from Spindle 011, 011 and Color Trades J., July 2, 1937, 38.
" A letter sent out by the General Committee of the. Fedaratlon of
Master Cotton Spinners' Associatichi recommends that when purchasing }
spindle oil members should obtaln a guaranteu thut the oll conforms to
a specification of the Manchester Cancer Committee which recently issued
a formla claimed to minimize the so-called cancer-producing elsments of
mineral oll., Tests showed that many of the olls in use at present con-
.form to this specification and sre.obtuined at regular pricen.' v

2, Anon., Cancer and Mineral Oils. 04l and Color Trades J., 102, 695 (19u2)

‘ The report of the Manchester Committee on Cancer, hsuad for the
year ended October, 1941, stutes that in efforts to isolate and char-
acterize individual carcinogenic bhydrocarbons from shale oll, recently
appreciable quantities of crystalline material have bean obtalned, btut
it is too early to discuss results in detail., As far ss can de Judged,
all fractions obtainud from Venezuslan Oil by chromatographio adsorpticn— - —
are active, Proprietory colloids have varyirg effocts, depending on the
conditions of the.axperimont, A ¢0lloil containing » chlor-compound wag
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against the carcinogenic acticn of shale oil, while the Teverse appeared
_to be tha case when the carcinogenic agent un:l was 'bonzpyrene.
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Medical Journal in vonzection with the use of mineral lubricating oile
in the lancashire cotton mills: "The Manchestor Cancer Committen, while:
studying the part played in the proiductinn of malignant growths by the
lubricating 0ils used in cotton mills, hus cbtained information adbout
the carcinogenetic povwer of various 0ils anl the conceantratirn within
then 0f a canter-producing principle. In the course of this research,
two pure compounde of known chemical oropesition have been proved capa~
ble of producing tumors, und a study has been made of the factors which
change a non-carcinogenic into an active carcinogeaic substance. 41~
ready some of the methods for Adestroying the cancer-producing power. of.
certain oils have proved to be effective, at least in part, ani one
pethod led tn the preparation of & purified oil which, when subjectel to .
vigorous test, has failul altogether to proiuce cancerous growths:
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the crude untreateld oil bave said that its lubricating pover is unio-
paired, ani the Marchester Committee is therefore able to holi cut the
hope that bafore long it may de possidle to put on the market an oil
which fulfills the needs of industry without being a scurce of danger ‘to

the workers,*

Assuning that the use of spindle 0ils de such a source of Aanger,
it almost necessarily follows that other lubricatirz nils which come
into closer physical contact with the worker muset be sources of higher

o potential danger than any of the light lubricating olls used in the
i . looms of the lancashire cotton ipdustyy. It might be proved upon in-
~ vestlgation that little Aifficulties ‘would present themselves in the .

“production of a spinile oil which is non-carcinogenie, and lest the .
present attack widene itself tn include the whole range of nineral
lubricating 0ils, it woulld be aivisable to pake an investigation of the

mo_ut ecbracing character,
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examns,, gas-works tar and piteh wers responsible for 70.2%4 of the cases
wbile coke-oven tar and pitch were held rasponsible for only 5.U%. Coke=
oven tar is much the less injurious especially wben cognizance is taken
of the fact that coke-oven tar iz used much more extensively. The
presence of olefins in gas-works tar seems to be of particular importance
and may be a cause of oil cancer, Occupational cancer doea not occur in
the briquet mfg., industry. Mineral oils vary in carcinogenic activity
according to their olefin or unsatd. hydrocarbon content. There is no
method for.the detn. of the amt. of olefins in the various crude oils;

if such a method existed, it would be possible to measure the cancer-
producing power of mineral oils, Cancer is not attributadle to the occu-
pegion of mule spinner in the U,S., possibly because of the carefully
refined ludbricating olls used on the machines, thus eneuring relative
-freedom from olefins or un-at.d. hydrocarbons, ) . .
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siin in workers exposed to coal, tar, piteh, soot, shale, petroleun and
arsenic, They may cause an epitheliomatous form of cancer.

Hosouneng, L. The Cancerigenic Eydrocarbons from Tar and the Tarring of

Roads. Anni Hyge Publ, Secials, 27, 1-7 (1939)
The cancerigenic hydrowbons foupd in coal tar produce skin cancer

in exposed workers usually only after direct contact with the skin for
long periods of tims., It is believed that man is much more mninant to

the ut;ou of these materials than lab, animals, . . e

Oving to intsstrial dsvelopnent, the general population ani factory
workers in particular, are exposed to naiy new vi

but poiads ocut their shortcomings.

Cancer of the uripary tract 4ue to coal-tar is the most recent aidi-
tion to the list of occupational cancers., It is nost frequent in the
aniline iye and related industriea.. .
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