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AMERICAN PETROLEUM INSTITUTE
S0 WEST B0TH STREET
NEW YORK 20. N. Y.

March 22, 1948

DEPARTMENT OF SAFETY

AIR MATL
CORFIDENTIAL

To Members and Associates
of Subcommittee on Carcinogenicity

—— ——

Gentlemen:

Doctor McIver Woody, Chairman, requests me to
send you the enclosed copy of his confidential report which
submits a resolution designed to activate the recommendations
adopted by the Medical Advisory Committee at its meeting held
in Chicago on November 13, 19k8.

Members and associates who have attended meet-
ings of the subcommittee, held recently in New York, are
requesting prampt action in the matter; therefore, 1t is
hoped that the resoclution may receive the unanimous support
of the subcommittee, be adopted by the Medical Advisory
Committee, and be transmitted through the Safety Committee of
the Board of Directors to the Executive Committee of the Board
of Directors for action at the meeting scheduled to be held on
April 15, 1948, at Washington, D.C.

Very truly yours,

- L”@CCM(J
D. V. Stroop
DVS:d -
Enc.
mc: For Information of Members
and Associates of Medical Advisory Committee.

For Information of Members
of Safety Committee of Board of Directors.
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CONFIDENTIAL g 3
REPORT OF CHAIRMAN
oF
SUBCOMMITTEE ON CARGINOGENICITY
T0
API MEDICAL ADVISCRY COMMITTEE
April 2, 1548

1 On behalf of the Subcommittee on Carcinogenicity, I recommend to Medical
Advisory Commitiee for transmittal to the Safety Committee of the Board of
Directors and for adoption by the Executive Committes of the Board of
Directors a resolution asuthorizing the establishment of a comprehensive
research project on cancer-causing hydrocerbons as follows:

"RESOLUTION

"WHEREAS, in recent monthes there has been widespread publication of
general statements to the effect 'that men working around gasoline, coal
ar, lubriceting oils, and certain dyes are exposed 1o cancer-causing
hydrocarbeong'; and,

"WHEREAS, such general statements sppear to be without foundation but
thers are correlated results of experimental research work which indicate

the presence of cancer-causing hydrocarbons in scme heavy catalytic cycle
oils; eand,

"WHEREAS, the situation is such that the industry is in need of authori-
tative information on all phases of the subject end that need may best be
met through the establishment of an industry-wide research proJjesct; NOW,
THEREFORE BE IT

"RESOLVED BY THE EXECUTIVE COMMITTEE OF THE BOARD OF DIRECTCRS TEAT:

"l. The Institute is authorized to establish a comprehensive research
project for the devslopment of fundamental facts, analyticel
techniques and related information perteining to cancer-csusing
hydrocarbons which may occur or be produced in petroleum or
petroleum products.

2. The Institute is suthorized to enter into an agreement with the
Kettering Institute of Applisd Physiology (University of Cincinnati)
to provide necessary facilities and servicee and conduct the work
under a program to be established on a continuing basis by the
Medical Advisory Committee subject to approval by the Safety Committee
of the Board of Directors.

"3, The Safety Committee is suthorized to solicit contributions to e
speciel reseerch fund, outaside of the API Maintenance Fund, in the
amount of $110,000 to meset the costs for the first year which will
include $50,000 for non-recurring capitel expenditures for construc-
tion of extraordipnary experimentel facilities at the laboratory.

"Lk. Responsibility for the continuation of the progream of research is
delegated to the Safety Committee of the Board of Directors which is
hereby authorized to approve and underwrite future annual budgets
and to aolicit contridbutions to the specisl research fund as may bde
necessary to meet approved budgets."

II  In support of the resolution, I append a confidential subcommittee memorandum
rtaining ¢ need fo gsarch ect.
re ng to the ne r this research proj McIver Woody, M.D.
CHAIRMAN
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AMERICAN PETROLEUM INSTITUTE

S0 WEST B50TH STREET
NEW YORK 20. N. VY,

March 2k, 1948
DEPARTMENT OF SAFETY
AIR MAIL

CONFIDENTIAL

To Members and Associates
of Subcommittee on Carcinogenicity

Gentlemen:

You are requested to substitute the
enclosed CONFIDENTIAL MEMORANDUM (corrected March 24, 191&8).
for the one which wae attached to our letter of March 22.

The uncorrected copy should bde

destroyed.
Very truly yours,
D. V. stroop
DVs:d .
Enc.

me: For Information of Members
and Associates of Medical Advisory Committee.
For Informatiox of Members
of Safety Cummittee of Board of Directors.

T T API 04735



CONFIDENTIALJ APPENDIX ?
— TO

REPORT OF CHAIRMAN OF SUBCOMMITTEE ON CARCINOGENICITY

MEMORANDUM -- CORRECTED MARCH 24, 1948

REASONS FOR CARRYING OUT RESEARCE AND EXPERIMENTAL WORK ON EEAVY CATALYTIC
CYCLE GAS OILS AND RELATED OILS.

It is well recognized that certain coal tars cause the development of skin

cancer in man. In numerous foreign countries and in several states in this country
this 18 recognized as a compensable disease.

During the past fifty years there have been more than 1,500 cases of skin
cancer caused by exposure to shale oils in EFngland. Laws havs been passed requiring
all such cases to be reported to ths government in England. In contrast, few cases
of skin cancer in the United States have been reported to have been caussd by
petroleum or petroleum products. Actually, about fifty cases of skin cancer caused
by exposure to pstroleum hydrocarbons during the processing of paraffin wax and a
few cases of skin cancer in oil field workers have been reported in the United
States. There are mors than thirteen states that have laws in effect at the present
time making cancer caused by pstrolsum products a compensable disease,

During the last four or five years ths catalytic crecking procsss has been put
into use in the petroleum industry. As a result of catalytic cracking treatment of
oil, large quantities of high-boiling fractions of oil are produced. This high-
voiling material has been shown to cause cancer in experimental esnimsls. Animal
experimental studies have been carried out in three well-known hospitals and
universities on three different samples of this material from thres different
petroleum companies. All three samples were shown to producs tumors when applied
to the skin of experimental animals in up to 100 per cent of ths enimals., These
tumors became malignant in most cases. Only a very small amount of the material is
necsssary to produce cancer in an experimental animal such as the mouse; for
sxample, 15 milligrams applied to the skin of a mouse once a week for twenty-six
weeke produced cancer.

Individuals within and outside the petroleum industry, including doctors and
chemists in the industry who havs studied the problem, are reasonably certain that
ths chemical compound 3, k--bsnzpyrene and related compounds present in coal tar
and known to cause cancer are also present in the high-boiling oil fractions from
the catalytic cracking operations. It is therefore felt that this oil is capable
of causing cancer in man, although no cases in man have been reported to date. It
ie fslt that one of the reasons for this i1s that it generally takes ten or more
ysars of exposure to a carcinogenic material for a cancer to develop in man, and
since this 01l has only been in production for about four years, the period of

- exposure to this material has been short.

Field studies in the petroleum industry show that several thousand employees
have daily or frequent contact with this materisl or blends of this materiel;
vhile it is estimated that tens of thousands of customers are potentially exposed
to blends of this material,

The above evidence indicates that the petroleum industry is faced with a
serious potential cancer problem. There are many unanswered questions concerning
the nature of this hazard and how it might be prevenisd or controlled. These
Questions can only be answered by carrying out & program of medical research along
the lines which the Medicel Advisory Committee is iecommeanding.

In case more detajled informetion is desired, it can bs arranged for a member
of the Medical Advisory Committee to discuss this question with members of the
Sefety Cormittse or Executive Committes of the Board of Directors.
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& SAFETY COMMITTEE ?
OF THE
BOARD OF DIRZCTORS
AMERICAN PETROLEUM INSTTTUTE

(FOR 1545)

John R. Sumen (Chairman) ..... Stendard 0il Co. (New Jersey). 30 Rockefeller Pleza,
New York 20, N.Y.

E. S. Adams ...... sessessssaes Phillips Petroleum Co., Bartlesville, Okla.
R. B. Anderson ...veeeeccaness Weggoner Estate, Vernon, Texas.

paul G. Blazer .....¢ss00+.... Ashland 01l & Refining Co., Ashlend, Ky.

]“ g. S. M. Burns ..... eesenessss Shell 011 Co., Inc., 50 West 50th St., New York 20,
N.Y.
R. G. Follls tivivivnnvnnnrones Standard 01l Company of Calif., 225 Bush St.,
San Francisco 20, Calif.
P. N. Fortin ....... «esesneses Yale Refining Co., Billings, Mont.
/"‘\
Jake L. HOMON vevvuerevrnnnen . Cox & Hamon, Box 627, Dalles 1, Texas.
(Ex-0fficio - Vice President for Production)
E. J. BOAYY +vvvvevevneesnss.. The Atlantic Refining Co., 260 So. Broed St.,
Philadelphia 1, Pa.
B. Brewster Jennings ......... Socony-Vacuum 0il Co., Inc., 26 Broadway, New York &,
N.Y.
W. Alton JOneB ...seseeeses.es Cities Service Co., 60 Wall St., New York 5, N.Y.
(Ex-0fficio - Vice President for Transportetion)
B. L. MajJewski ............... Doep Rock 0il Corp., P. 0. Bex 725, Chiocago 90,
Illl
(Ex-0fficio - Vice President for Marketing)
R. OBEZXTi0 vivevossencscaceeess The Texas Co., 135 East 42nd St., New York 17, N.Y.
V. L. Stewart, Jr. ........... Union 01l Company of Calif., 617 West Seventh St.,
Los Angeles 1k, Celif.
V. G. Violette ...... eeeseeses Standard Cil Co. (Kentucky), Loulsville, Ky.
— 1-15-43

Amended 3-22-48
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CONFIDENTIAL -/

¥
REPCRT OF CEAIRMAN SN

QoF

SUBCOMMITTEE OF CARCINOGERICITY
TO

API MEDICAL ADVISCORY COMMITTEE

April 2, 1948

I On behalf of ths Subcommittee on Carcinogenicity, I recommend to the
‘ Medical Advisory Coammittee for transmittal to the Safety Committee of
the Board of Directors and for adoption by the Exscutive Committee of

the Board of Directors a resolution authorizing the establishment of a

,»L comprehensive research project on cancer-causing hydrocarbons as
follows:
"RESCLUTION

"Whereas, in recent months there has been widespresad publication

of general statements to the effect ‘'that men working around

gasoline, coal tar, lubricating oils, and certain dyes are

exposed 1o cancer-causing hydrocarbons'; and,

"Whereas, such gensral statements appear to be without foundation
dut there are correlated results of experimsntal research work
which indicate the presence of cancer-causing hydrocarbons in
scme heavy catalytic cycle oils; and,

"Wherees, the situation is such that the industry i1s in need of

suthoritative information on all phases of the subject and that

need may best be met through the establishment of an industry-
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wide research project; KOW, THEREFCORE EE IT

"RESOLVED BY TEE EXECUTIVE COMMITTEE OF THE BOARD OF DIRECTORS

TBAT:

"l. The Institute is authorized to establish a comprehensive
research projJect for the develomment of fundamental facts,
analytical techniques and related information pertaining
tc cancer-causing hydrocarbons which may occur or de
produced in petroleum or petroleum products.

"2. The Imstitute is authorized to enter into an agreement with

’ the Kettering Institute of Applied Physiology (University of

h Cincinnati) to provide necessary facilities and services
and conduct the work under a program to be established on a
continuing basis by the Medical Advisory Committee sudbject
to approval by the Safety Committee of the Board of Directors.

"3. The Safety Committee 1is authorized to solicit contributions
to a special research fund, cutside of thes API Maintenance
Fund, in the amount of $110,000 to meet the costs for the

Q first year which will include $50,000 for non-recurring

capital expenditures for coastruction of extracrdinary
experimental facilities at the laboratory.

"4, Responsibility for the contimuation of the program of research
is delegated to the Safety Cammittee of the Board of Directors
which is hsredy authorized to apmrove and underwrite future
annual budgets and to sclicit contributions to the special

research fund as may be necessary to meet approved budgets."

-~ II  In support of the resolution, I append a confidential subccmmittee

memorandum pertaining to the need for this research project.

McIver Woody API 04739
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APPENDIX

TO

REPORT OF CHAIRMAN OF SUBCOMMITTEE ON CARCINOGENICITY

MEMORARDUM

RE: REASONS FOR CARRYING OUT RESBARCH AND EXPERIMENTAL WORK ON HEAVY CATALYTIC
CICLE GAS OILS AND REIATED OILS. ‘

It is well recognized that certain coal tars cause the development of skin
cancer in man, In mmerocus fareign countries and in several states in this
country this 1s recognized as a compensable disease.

During the past fifty years there have been mare than 5,000 cases of skin
cancer caused by exposure to shale oils in England., Laws have been pessed
requiring all such cases to be reparted to the govermment in England. In
contrast, few cases of skin cancer in the United States have been reported to
have been caused by petroleum or petroleum products. Actually, about fifty
cases of skin cancer caused by exposure to petroleum hydrocarbons during the
processing of paraffin wax and a few cases of skin cancer in oil field workers
bhave been reported in the United States. There are more than thirteen states
that have laws in effect at the present time making cancer caused by petroleum
products a compensable diseass.

During the last four or five years the catalytic cracking process has been
put into use in the petroleum industry. As a result of catalytic cracking
treatment of oll, large guantities of high-boiling fractions of oil are
produced. This high-boiling material has been shown to cause cancer in
experimental animals. Animal experimental studies have been carried out in
three well-known hospitals and universities on three different samples of this
material from three different petroleum companies., All three samples were
shova to produce tumors when applied to the skin of experimental animals in
up to 100 per cent of the animals. These tumors becames malignant in most cases.
Only a very smmall amount of the material is necessary to produce cancer in an
experimental animal such as the mouse; for example, 15 milligrams applied to
the skin of a mouse once & week for twenty-six weeks produced cancer.

Individuals within and outaide the petroleum industry, inciuding doctors
and chemists in the industry vho have studied the prodlem, are reasonably
certain that the chemical campound 3, k--benzpyrene and related compounds
present in coal tar and known to cause cancer are also present in the bigh-
boiling oil fractions from the catalytic cracking operations. It is therefore
felt that this oil is capadle of causing cancer in men, although no cases in
man have been reported to date, It is felt that one of the reasons for this
is that 1t generally takes ten ar mors years of exposure to & carcinogenlc
matarial for a cancer to develop in man, and, since this oil has only been in
production for about four years, the period of exposure to this material has
been ehort.

API 04740




! (CONF IDENTIAL) o4 3 2.

Fleld studies in the petroleum industry show that several thousand
employees have daily or frequent contact with this material or blends of
this material; while it is estimeated that tens of thousands of customere
are potentially exposed to blends of this material,

The above evidence indicates that the petroleum industry is faced with
e serious potential cancer problem. There are meny unanswered questions
concerning the nature of this hazard and how it might be prevented or
controlled. These questions can only be answered by carrying cut a program
of medical research along the lines which the Medical Advisory Committee is
recamending.

In case more detailed information is desired, it can be arranged for
& member of the Medical Adviscry Committee to discuss this question with
pembers of the Safety Committee or Executive Committee of the Board of
Directors.

API 04741
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Confidential

REPORT TO THE MEDICAL ADVISORY COMMITTEE
BY THE SUBCOMMITTEE ON CARCHOGENICITY

Dr. Mclver Woody - Chairman

1. During the past six months,many articles have appeared in
magaezines and newspapers denouncing petroleum 0ils as a

frequent cause of cancer. There is some basis for the

" accusation. Our own animal experiments juai—compieted at

the University of Cincinnati seem to bear this out; for,
of the 8 samples of neavy gas-oil submitted, 2 produced
/J cancer of the skin in mice, and one sample proved to be

highly carcenogenic.

2. The present situation is somewhat similer to that which
confronted the petroleum industry 23 years ago, when tet-
‘ﬁ raethyl lead was discovered to be toxic. Fortunately, only
one manpufacturer was directly involved, and the Public‘
Health Service promptly took the position that any dangercus
substance could be handled safely once the hazard was pro-
perly evaluated and suitable preventive measures instituted.
The present hazard is much more complicated and affects every
refiner and nearly every marketer of petroleum products. 1In

the present state of our knowledge,all gas-oils must be re-

/—H garded as potential causes of cancer, and most heavy blends

are sugpect. Once again, the sclution lies in the evaluation

of the hazard)rollowed by the application of reasonable gafe-

guards,
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Now that $ke€ preliminary enimal experiments have been
completed, it is essential that adequate provision be
made for a well-rounded and all-inclusive program of
research at a central point) where the w rk wstsizixy already
poon- done by several large companies can be correlated.
It would also be desirable to provide facilities for the
routine testing of o0il samples at the expense of the mompany

which sulmits them.

Such 2 program.igég%'be_;ﬁiey'expensive, not only because
the field work must cover the entire industry from driller
to consumer,ﬁut also because the laboratory work must ap-
proach the limits of our present knowledge of cancer and
petroleum chemistry. Neverthelsss, the program must . not
be left for government agencies to carry through, as they
surely will, if we hesitate. Rather, the solution of &
problem which is so pressing and which cancerns us so
closely should be sought by the industry itself especially

when the industry whdss has been so successful in organizing

and supporting research in applied science.

The proposed program has the following objectives:
Medical

on
a. To obtain accurate information of the incidence of
cancer, particularly of the skin, among workers in
the petroleum industry; and to correlate the data
with the frequency of exposure to various petroleum
products.

APT 04743
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b, To test samples of productis which may be carcinogenioc;
t0 study any chaqses they may produce in the cells of
the gkin and correlate these with the earliest signs
of malignancy.

-3-

Chemical

c. To devise physical and chenical tests which will show
wnether a given oil contains carcspogens.

d, To develop refining processes which will destroy any
carcsnogens whicno may be present.

e, To discover ways to Temove carcenogsns from ¥ke fin-
ished products or neutralize their action by the ad-
dition of inhibitors.

Such a program will call for the best sort of cooperative
research based on a broad xnowledge of statistics,d& cancer,
and & chemistry. At the moment it seems doubtful whether
any one investigator can be found who has all these gqual-
1f1;ations. It would seem more likely that two full-time
men will be needed; one a physician who 15 interested in
cancer and has had some expsrience in public Lealth work,
the other a chemical enginesr who has had experience in

the petroleum industry or perhaps & biochemist.,

It is recommended that a center of investigation and re-
search on cancer in the petroleum industry be established
at the University of Cincinnati under the guidance of
Professor Robert A. Kehoe,with two full-time investigators
together with the nscessary secretarial and technical as-
sistants. One investigator would be chosen on the basis
of his knowledge of cancer and epidemiology; the other
would be chosen on the basis of his knowledgoighemistry

and reflining processes. The activities of both would be
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coordinated by Dr. Kehoe as Director of the Kettering
Laboratory. It is estimated that such a program would

require an annual appropriation of $60,000.

9. Also, it is recommended that, in addition to the above,
contributions be sought from the larger petroleum companies
to constiruct an animal house on the roof of the laboratory
wing now being erected. With this additional space, we could
count on using some 25% of the completed building which
would be sufficient for our purposes (see memofandum B).

’ ‘ On the basis of present building costs, this capital fund

need not be more than $50,000.

- ) API 04745
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%e: Reasons for carrying out, experimental work on Heavy Catalytic Cycle
Gas Oils and related oils.

= . g -

It is well recognized that certain coal tars cause the development of
siin cancer in man. In numerous foreign countries and in several states in
- this country this is recognized as a compensable disease. j §en

. s MORE THAN i -

During the past fifty years there have been ewer 5000 éases of skin
cancer caused by exposure to shale oils in England. Laws have been passed -:=u.'< <=
4het all such cases,be reported to the government in England. In contrast,
few cases of skirr cancer in the United States have been reported to have
been caused by petroleum or petroleum produots.~ Actually, about fifty cases
ey | of skin cancer caused by exposure to petrolsum during the processing
of paraffin wax and a few cases of skin cancer in aill field workers have
been reported in the United Syates. There are more than thirteen states
that have laws in effect at the present time making cancer caused by pe-
troleum products a compsmsable disease.

.Y During the lastYoyr or five years the catalytic cracking process has
“been put into use in the pefroleunm industry. As a result of catalytic
eracking treatment of oil, large quantities of high-boiling fractions of
0il are produced. This high-beiling material has been shown to cause
cancer in experimental snimals. Animal experimental studies have been
carried out in three well kmown hospitals and universities on three different
samples of this material from three different peiroleum companies. All
three sanples were shown to produce tumors when applied to the akin of
experimental animals in up to 100% af the animals. These tumors became
aelignant in most cases. Only a very amall amount of the material is
necessaryds prbduce cancer in an experimental animal such as the mouse;
fbr examgle, 15 milligrams applied to the skin of a mouse once a week for
tnnty-lﬁ_;?-ka produced cancer.

Individuals within and outside the petroleum industry, including doctors
and chemists in the industry who have studied the problem, are reasonably
certain that the chemical campound 3, A-—benzpyrene and related compounds
present in coal tar and known to cause cancer are also present in the
high-boiling oil fractions from the catalytic cracking operations. It is
therefore felt that this oil is capable of causing cancer in man, although
no cases in man have been reported to date., It is felt that one of the

—~ - reasons for this is that it generally takes ten or more years of exgosure
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to a carcinogzenic materia® fzr = cancer {to develor In men, end, since this
oil nas only been in production for about four years, the ceriod of exrosure
+o +his naterial has been short,

Tield studies in the setroleu~ inlustry show that severel thcusand
mployess hzve dz2il: or frecuent contact with this mats. izl or “lends of
his mat=rial; hile it is estimated that tens of thousands of customers

are notentially erposed ‘o Llends of this ~zterial.

L}

]

]

The aghove eidence indicates that the vetroleun industry is faced
with a sarious potential cancer problem. There zre many unanswered cues-
ticns concerninz the nature of this rnazerd and how it mi ht o2 -vavanted or
controlled. These cusstions can only be answersd by carryin_; out a program
of mediczl rzsearch alonz the lines whlch the Yedicel Aiviscry Committee is

recommending.
In case more detailed inTormati-n is desired, it can ke zrranzed fer
2 mevber of the Yedical Advisory Committee to discuss “his question :rith

memoers of the A. P. I. to hom the above inl c*natlon Soes.

~4 57 (? 13'4%(/2;

J. P. Holt, . D.

ZTDictated bt not read.

4
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X MEMCRANDUM o

March 31, 1948

SUBJECT: RECEIPTS AND DISBURSEMENTS - API MEDICAL RESFARCH FUND.

contributions to Fund
. 1945 Solicitation $ 28,900.00
1947 Solicitation 27,800.00
Total $ 56,700.00

Disbursenents from Fund

Harvard University

Toxicological Reviews § 27,000.00~
Cutting 01l Dermatitis 2,500.00

29,500.00
University of Cincinnati
Carcinogenicity 6,000.00
Fluarine Study 2,500.00
8,500.00
Miscellaneous
Book for Committee Use 57.77 . 51.77
Total Disbursements $ 38,057.77
BALANCE ON DEPOSIT $ 18,642.23
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AMERICAN PETROLEUM INSTITUTE
50 WEST 50t STREET

NEW YORK 20. N ¥

April , 1908

Mr. Andrev J. rewr, Secretary Treasurer
Astoa 01l Company, Ine.
1802 South Tatrd Btreet
Loutsville 3, Ksatucky

Dear Mr. Drewsr:

For your comsidaration I encloss confidential
ooy of resslution approved aad adopted by the Exsoutive Com-
aittes of the Joard of Directors at meseting held in Vashiagton
on Ajril 15th. The resciutien sutherises the estadlishmnt of
resssvX yrejest at Iyturiang Jabwetery % devwelop Infermation
) to sanser-causing eaxpounnis wikish mAy esewr or de
peoduved i petrolown. A confidential memoreadmm in swpport of
the resclution is aleo enclosed.

- 'Yom will asts that @ resolwtien yrovides fer
a special ressarch fund to de raised Wy voluntary eomtribdutions
outsids of the API Maintenanse Fund. .
You are invited te oomtridmte to this fund ratabdly
ia proportios to your eontridution %o the Maintesanse Fusd. On
this vasis your share of the $110,000 will b

Ploane send your ocomtridution ar your pledge to
latey WVallnr, Amerisean Metrolewm Institute, 50 Vest 50th Street,
BSev York 20, Bev York, as womptly as possidls.

VYery truly yours,

John R. Suman, Chairman
Safety Committes of Joard of Directars
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Nr. Joha B, Suman, Chairman

Safety Committes of Joard of Directors
c/o Standard 01) Ocapeny (Nev Jersey)
30 Roskafeller Flass

Bov Tork X, B.X.

Deomx Wr. Bumam:

Wa:d
s,

April 20, 19M8

API 04750



April  , 1948

Dear .

For your considerstion I enclose comfidential
copy of resclutica apmroved and adopted by the Exeoutive Com~
utmamm-tmmnmmmumum
o0& April 15%h, The resalution axtharises the sstablishment of
researsh project at Kstting Ladaratory to develsp informmtion
pertaining to samser-causing compounda which may oocur ar be
produced in petroleum. A confidential msmorandmm in support of
the resclution is also enclased.

Tou vill note that the resclution provides for
& special ressaxch ftumd %o de raised by voluntary occatributions
outside of the AFI Maintenance Juod.

Tou are imvited to comtridute to this fund reatabdly
ia proportioa to your comtridution to the Maintemance Fund. On
this dasis your share of the $110,000 will de .

Flease sead your oamtridutioa or yowr pledge to
Lecey Valksr, Americen Jetrolewn Institute, 50 West 50th Street,
Bev York 20, New York, as promptly as possidls.

VYery truly yowr's,

Jon R. Suman, Chairman
Bafety Committes of Board of Directors

API 04751




N ]
AMERICAN PETROLEUM INSTITUTE

SO WEST 30TH STREET
NEW YORK 20, N. VY,

CONFIDENTIAL T 1M’
4

RESOLUTION \
LAPMEQ aD Aoaerep BY grscomve COMMITIEE AT MESTING HELD APRIL 'S\‘Wsj
WEEREAS, in recent months there has been widespread publication
H of general statements to the effect that men working around

gasoline, tars, and lubricating oils are exposed toc cancer-
* causing compounds; and

WEEREAS, such general statements appear to be without foundation
but there are correlated results of experimental reseerch work
vhich indicate the presence of cancer-causing compounds in some
fractions derived from the catalytic processing of petroleum;
and there are references in the mesdical literature to cases of
cancer caused by certain petroleum crudes and fractions; and

WHEREAS, the situation is such that the industry is in need of
authoritative informamtion on all phases of the subject and that
need may best be met through the establishment of an industry-
wide research project; NOW, THEREFCRE BE IT ’

RESOLVED BY THE EXECUTIVE COMMITTEE OF TEE BOARD OF DIRECTORS
THAT:

1. The Institute is authorized to esteblish a comprehensive
research project for the development of fundamental facts,
analytical technigues and related information pertaining
to cancer-causing compounds which may occur in petroleum
or be produced therefrom.

2. The Institute is authorized to enter intc an agreement with
the Kettering Laboratory of Aprlied Physiology (College of
Medicine, University of Cincinnatl) to provide or arrange
for necessary facilities and services and cornduct the work
under a program to be established on & continuing basis by
the Medical Advisory Committee subject to approval by the
Safety Committee of the Board of Directors.
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The Safety Committee 12 euthorized to solicit contributions
to a special research fund, outside of the API Maintenance
Fund, in the amount of $110,000 to meet the coste for the
first year which will include $50,000 for non-recurring
capital expenditures for construction of extrasordinary
experimental facilities at the laboratory.

Responeibllity for the continuation of the program of
research 1s delegated to the Safety Committee of the Board
of Directors which 1s hereby authorized to approve and
underwrite future annuel budgets and to solicit contribu-
tions to the special research fund as may be necessary to
meet approved budgetis.

s -
RS = '
. b
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MEMORANDUM -

RE: THE NEED FOR THE FROPOSED RESEARCE PROJECT.

It 18 well recognized that certain coal tars cause the development of ekin
cancer in man. In numerous forelgn countries and in several states in this country
this 18 recognized as & compensable disease.

During the past fifty yeare there have been more than 1,500 cases of skin
cancer caused by exposure to shale oils in England. Laws have been passed requiring
all such ceses to be reported to the goverrnment in England. In contrast, few cases
of skin cancer in the United States have been reported to have bsen caused by
petroleum or petroleum products. Actually, about fifty cases of skin cancer caused
by exposure to petroleum hydrocarbons during the processing of paraeffin wax and a
few cases of skin cancer in oil field workers have been reported in the United
states. There are more than thirteen states that have laws in effect at the present
time making cancer caused by petroleum products a compensable disease.,

During the last four or five years various catalytic processes, such as
catalytic cracking, have been put into extensive use in the petroleum industry.
In the catalytic treatment of oill, relatively large quantities of high-boiling
fractions can be produced. This high-boiling materisl has been shown to causs
cancer 1n experimentel animels. Animal experimental studies have been carried out
in three well-known hospitals and universitiee on three different samples of this
material from three different petroleum compenies. All three samples were shown
to produce tumors when applied to the skin of erperimental animals in up to 100
per cent of the animals. These tumore becams melignant in most cases, Only a very
small amount of the material is nscessary to produce cancer in an experimental
enimal such as the mouse; for example, 15 milligrams applied to the skin of a
mouse once a week for twenty-six weeks produced cancer.

Individuals within and outside the petroleum industry, including doctors
and chemists who have studied the problem, are reasonably certain that condensed
ring compounds, such as 3, L-benzpyrene and related compounds, known to cause
cancer are present in the high-boiling oil fractions from the catelytic cracking
operations. It ie therefore felt that this oil ies capable of causing cancer in
man, although no cazses in man have been reported to dete. It 18 felt that one of
the reasons for this ie that it generally takes ten or more years of exposure to a
carcinogenic material for a cancer to develop in man, and eince this oil has only
been in production for about four years, the period of exposure to this material
hes been short.

Field studies in the petrolsum industry show that several thousand
employees have daily or frequent contact with this material or blends of this
material; while it is estimatéd that tens of thousands of customers are
petentially exposed to blends of this materiel.

The above evidence indicates that the petroleum industry is faced with a
serious potentisl cancer problem. There are many unanswersd questions concerning
the nature of this hazard and how it might be prevented or controlled. These
questions cen only be answered by carrying out & progrem of medical ressarch along
the lines which the Medical Advisory Committee is recommending.

In caee more detailed information ie desired, it can be arranged for a

member of the Medical Advisory Committee to discuss this question with members of
the Sefety Committee or Executive Committee of the Board of Directors.
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UNION OIL COMPANY Or CALIFORNIA

Union 0il Building
Los Angeles 1k, California

Reese H. Taylor ' May 18, 1948
President

Mr. John R. Suman, Chairman

Safety Committee of Board of Directors
Amsrican Petroleum Institute

50 West 50th Street

New York 20, N.Y.

Dear John:

This is in answer to your letter of April 28 concerning the establish-
ment of research project to develop information regarding the possible
occurrence of cancer-ceusing compounds in certain petroleum crudes
and /or fractions. :

It is our feeling at the present time that API's interest in a research
program to develop informetion concerning cancer-causing campounds which
may occur in certain petroleum fractions eppeers to have been activated
by fear of future mrescnal damage suits from users of petroleum products
and possible increases in industrisl accident and health liabilities. In
the light of the very limited information currently availadle to us on
the sudbject, we consider the advisabllity of the API's embarking on such
& progrem to be highly debatable,

In the confidential memorandum attached to your letter it is stated that
certein petroleum fractions, when applied to the skin of a mouse once a
week for twenty-six weeks, produced & cancer. It 1s further stated that
it generally takes ten or more years of exposure to a carcinogenic
meterial for a cancer to develop in men. It would seem to us rare that
an individual would be exposed at regular and frequent intervals to some
carcinogenic petroleum fraction for a period of years.

In our opinion the final results of the proposed program might be of
academic interest, but would have little practical significance. Unless
the Safety Committee can supply more cogent reasons for the need of the
rroposed program than were contalned in the attachments forwarded with
your letter, the Union Oil Company feels Justified in declining partici-
pation at this time.

Kindest personal regards,
Yours most sincerely,

/s/ Reese
(corY)
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In oases where it is neeewsnry
to carry out an apmoved projest, lacey Valker
into commideretion in making his allocation of
¥y oil companiies.

i
i
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It is re=mriadle bov 0losely the resilts desr out his
estimtes,
Vary truly yours,
Dvs:d

c¢: ., John R. Swman
[~ =3 Tomnaw Malta_ . API 04757



STAEBARD OIL CONPAXY OF CALIFCRNIA

Standsrd 011 Ixilding
San Francisco 20, Califcrnia

© o ——— . .

peblie Relations Departmant My 19, 1948
G. stovrt Frow, Nanager

G. Btewmart rowmn
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UNIVERSITY OF CINCINNATI !l\v{/
CINCINNATI 19, OHIO

July 9, 1948

|NG LABORATORY OF APPLIED PHYSIOLOGY CABLE ADORESS: KETLAB. CINCINNATI
‘:oumg OF MEDICINE—EDEN AVENUE TELEPHONE: UNIVERSITY 2665

Mr. D. V. Stroop,

American retroleum Institute,
5. West 5uth Street,

New York Cilty 2..

Deer Mr. Stroop:

7 take pleasure 1n acknovwledging receipt of your letter of July
A with Zts enclosure of the check for §65,.u..us, payable to the
University.

I am off tomorrow for a vacation trip and will not return to my
desk untll July Z2-. It so happens thaet Doctor Heyroth will &lso

te away through the greater portion of the month of July. You will
reccgn-ze frem this that we do not expect to accomplish much during
vuly , but we have teken a series of steps which we believe will
result 1in our discovery of the proper personnel for the conduct of
the 8nticipated work.

You will prcbebly be pleased to know thaet very good progress is

teing made in the construction of the eddition to the Lzboratory.
After many delays the work should progress now and we should be
moving into some of this space late in September or early in October,
unless we run into additional difficulty. I presume thet you and
your assoclates are&aware of the extreme difficulties associated with
construction work at thls time. We can only 40 our best and hope for
the best.

Sincerely yours,

\ NeRe 8 X0

Lobert A. Kehoe', M. D.

FAK ef
C.C.: Dr. M. N. Newquist

Mr. Lacey Welker
Dr. Mclver Woody

API 04759




Juy 6, 1948

[} .'.t'om
:.M‘l-
. IIver Waoky




D »

UNIVERSITY OF CINCINNATI
CINCINNATI 48, OMIO

-4

June 2y, 1343

ING LABORATORY OF APPLIED PHYSIOLOGY . CABLE ADORESS: KETLAB. CINCINNAT!
LEGE OF MEDICINE—EDEN AVENUE TELEPHONE: UNIVERSITY 286853

aﬂﬂ

cotl

Mr. D. V. Stroop,

mhe Smerican Petroleum Znstitute,
5v West Suth Street,

Nev York City 20.

Dear Mr. Stroop:

I am returning to you herewith two coples of the letter of June 15,
1948, extending the scope of our work for the American Petroleum
Institute. This has been duly executed by the proper officisls of
the University. One copy hes been retainal by the Business Manager
of the University, and another has gone into our files. If you
should require 2 third signed copy for any reason, we should be glad
to forward the executed copy after having mede & typewritten copy
for our own files.

With kindest personal regards,

Cordially yours,

Robert A. Kehoe D.

>
] .
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AMERICAN PETROLEUM INSTITUTE
SO WEST 50Tw STREET

NEW YORK 20. N. Y.

June 15, 1948

Board of Directors
University of Cincimnati
Cincinnati 19, Ohioc

Gentlemen:

This commnication is anthority to contimue work and to
expand the scope of the investigation of the toxicity and mode of action
of certain petroleum products according to the terms of the agreemsnt
dated Jemuary 8, 1946 and on the basis of the following budget for the
pericd ending Junme 30, 1949:

1. For non-recurring capital expenditures $ 40,000

2. ¥or operating expenses 000
3 90,000

Upon receipt of yowr approval of the contimation and
expansion of the project with this budget we shall pay you the sum of
$65,000, the balance of $25,000 to be paid on Jamary 1, 1945.

It is understood thet any balance remaining in the fund on
Juns 30, 1949 will be returnsd to the Amesrican Petroleum Institute, and
that no excess over the amount of the budget is to be obligated cr spent
without written authorization.

Yery txuly yours,

AMER TTUTE
By,
President
By,
ecretary

Accepted and Aprroved

UNIVERSITY QF CINCINNATI
Throygl its Board Directars

Byfr
Trank

insmore, 'Chairman Board of Directors
By,

Clexrk
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June 15, 1948

Dsttering laboratary of Applied Fhystalogy
College of Mediaine
University of Cineimmats

Dr. Bobert A. Xahoe
Cintinmmti 19, Ohte

Deax* Dootor Eehoe!
vered
tien

Yeory truly yours,

e

Dvs:4

Dr. N. X.

- H

M. lacey Yalkmr

Dr. Molver Wooly
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Very Wmly yours,

" Chelirmsn
Clark
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UNIVERSITY OF CINCINNATI
CINCINNATI 19. OHIO

June 12, 1948
e u.oRATORY OF APPLIED PHYSIOLOGY CABLE ADDRESS: KETLAB. CINCINNAT
|

Ou_li! oF MEDICINE—EDEN AVENUE TELEPHONE: UNIVERSITY 2885
¢!

Mr. Do Vc St!‘OOp,

The American Petroleum Institute,
5. West Suth Street,

New York City Z..

pear Mr. Stroop:

] have delayed my reply to your letter of May Z4, until I should
pave scme figures thet enabled me to deal in a definitive manner
vith the questions raised. I am now able to reply intelligently.

pursuant to our conversatlons and correspondence, I had the
pecessary dravings made by our architect, and the additional
facilitles required in connection with the A.P.I. project have been
put to the several contractors for bids. These blds have nov been
recelved, and I nov knov what the building structure will cost. We
sre going into the question of the additional equipment regquired for
the conduct of the work, and on this I do not have precise figures
at the moment. However, I have assembled all of the data that are
aveilable, and on the basis of the most generous estimates that can
pe made I am now safe in saying that no more than $40,0300.50 will be
required for the capital expenditures. In fact, I believe that it
vill be somewhat under $4v,000.00, finally, but in order that we maey
be safe, the sum of $40,000.00 should be made &vailable. If there
should be any residue of this sum, I can &ssure you that it will be
expended in such & manner as to apply to the activities in which you
and your &ssoclates are interested.

I cannot tell you &t this time what our expenditures will be for the
prosecution of the work during the fiscal year vhich ends June >0,
1049. We shall not be able to get our work started as of June 23U of
this year, nor 1s it likely that we shall be able to obtain the
required personnel by that time. Our efforts are being made, and on
this phase of the matter we hope 1o be able 10 report real progress
soon. However, because of the delay in obtaining suitable facilitles
for our work, and because of the potential delay in obtaining the
personnel to carry on the experimental work, ve shall not require the
funds contemplated for a full year'!s work. It is entirely possible,
and in fact I consider it likely, that we shall not be able to get the
testing work under vay before the end of September. Therefore, we shesll
Dot employ somecone to 40 this vork until ve are ready to begin it,
unless we find that-it is necessary to take on a person promptly who

. vould not Dbe available to us if we vere to delay. On the other hand,
I vish to remind myself and you that certain of the members of the
Bedical group vere keenly interested in our undertaking to develop

the means of obtaining complete information of & clinical nature from
the petroleum industry. You will remember that one of your group
Polnted out that he considered this to be the most important aspect of
the problem, which, unless it vere done, might invalidate or render
Useless much of the rest of the work. So far as I knov we have not
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yp. D+ V. Stroop - (3, - June 12, 1948

grust this clarifies the entire situation from my viewpoint and I
shall be pleased to hear from you at your early convenience.

Cordially yours,

hober; A. Kehoe, M. %.

Dr. M. N. Newvquist
Dr. McIver Woody
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My 24, 1943

apoeytadls to you we shall hawe It
the pariod emiing June 30, 1549,

ocover contimmticn of agresment
the aum of oomtributions received

Many thanks for your recent longhand note about the
deration I enclose &xraft of lestter vhich

funds to cover the enlmxrged resesrch muoject.

Zettaring labaratary of Applisd Physiology
Callage of Medicine

University of Cincimmti

Cincinnati 19, Ohlo

Deexr Doctcr Kshoe:

Iz*. Robert A, Zehoe

\

the feasidility
the first yemr.

g
?

API 04768

Very tuly yours,

Dr. ¥cIlver ¥Woody
Mr. lacey Walker

¢cc: Ixr. M, K. Newquist
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Board of Lirectors
Unlversity of Cipcimmmty

Gent.aman:

This commuication is matharity to contime wrk and
expand the scope of the Iinvestigation of the toxicity and mode of ac
of certain petrolemm products accarding to the terwms of the agresmsut
dated Jammmry 8, 1946 and on the bdasis of the follewing dudget for the
period emiing Jume 30, 19%9:

1. For non-recwrring capital expend:!tures sao—wo“(ﬁ--»
2. Yor oparsting expecmes 60,0008 - :

Upon receipyt of your sgmowl of the oamtimmstion and
expansion of the projest with this dmiget wo aball pay yeu the sum of

,‘,:/w 3
- mm«;muhmuml.m.
oy 289
numthzqmrmmnmm
on June 30, 1949 will be returned to the Amrican Petzolemm Institute axd
that no exess over the emount of the duiget 15 % Yo sdligated or spexnt
vithout witten sxthorimtion, -

1 1

Ascepted and Approved

EIVERSITY (F CIKINRII
Through i1ts Domxd of Direstors

By,

3y,

API 04771




Ney 17, 1948

Dr. Robert A. Keboe

niversity of Cincimamti
Cintiomatl 19, Chio

Dear Doctor Kshoe:

Many taancs for your note of May lhth and the
report of expeniiture madle dwring the first qusrtsr of 1948.

Tou are correct in yax assuption that the

You vill Yo interuvsied to learn that gooé
mogress {5 deing made in the malzing of funds to covexr the
cost of the program for 1348-3%9. If comtridutions continne
ouwrrent rate, w shall bs akle to
emcute the agreamnt pricor to June 15tk. ’

Do you viah to bave 2 oew agresmsat megotiated
ar 0 extond snd expand the scope «f
the one which ve sigmed in Janmary 1946?

g
'
{
1
8
'

Yexry truly yours,

D¥8:d

co: Ir. M. N. Bowquist
Ir. Malver Voody
Wr. lacey Wl

API 04772
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UNIVERSITY OF CINCINNATI

CINCINNATI 19 OMiIO

Mey 14, 1948
ORATORY OF APPLIED PHYSIOLOGY . CABLE ADDRESS XETLAB CINCINNATI

tl"“ LAB o
¢ MEDICINE—EDEN AVENUE TELEPHONE UNIVERSITY 2665

COLL:G: o

Mr. D. V. Stroop,

rre Amer.can Petroleum Instltute,
5u West S.th Streex,

New York City Zu.

Dear Mr. Stroop:

I send you ngrevith the report of expenditures made during thne first
querter of 1948, in our prosecution of the work on carcinogenic
egents sponsored by The American Petroleum Institute.

I am not at &all concerned as to the manner and time of our relmburse-
ment of the sum over-expended, inasmuch as I assume that this will te
taken care of in due course under tne provisions of the new and
enlarged project. If I am mistaken in thils, and if any other actilon
should bte taken, I shall expect you to let me know. OQthervise, we
shall continue the work along present lines until we are duly
authorized to proceed on the larger scale. Meanwhile Dr. Heyroth

and I are undertaking to find the people required to carry on the
larger progrém.

Very truly yours,

~ ) .
fkobert A. Kenoe, M. D.

RAK ef
C.C.:{ Dr. Mclver Woody

Enc.

P. 8. It was a pleasure to see your daughter, and I was very much
pleased that nothing very serious resulted from her examination by
Dr. Stevenson., .

R.AX.
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UNIVERSITY OF CINCINNATI
KETTERING LABORATORY OF APPLIED PHYSIMDGY
ACCCUNT CF THE AM:RICAN PETROLEUM INSTITUTE

For the First Quarter of 1948

. ARIES (Based on Propertion of Time Actually
AR Spent on Project)

A\

robert A. Kehoe - Supervision 50.00
Karl Eltzmiller - Pathological Assistance 150.00
sylvan Witherup - Technical Assistance 58.98
Harold Schlecht - Technical Assistance 39.83
298.81
s(ELLANEOUS EXPENSE
—
rraveling txpense - Dr. Robert Kehoe 86.50

Trip to New York City on March 3, 1948
Conference with Representatives of American
Petroleum Instltute Hedical Commlttee

proportion of 8Secretarisl, Library, Janltors,
Wash Boys, Draftsman, Shipping Clerks,
Animsl Caretakers, Histopathological Pre-
paration etc . . . .o 180.17

Proportion of Heat, Gas, Electricity, Steam,
Gas, Telephone, Maintenance, Pensions,
‘b Annuities etc . . . . . . . . . .o oL 129.75

€95.23

Ralance Remaining for Work in 19&8
at End of 1647 . . . e e e . . . $349.62

Expenditures lst Quarter 1643 . . . . . €95.23
Balance due EKettering Laboratory . . . $345.61




7
UNIVERSITY OF CINCINNATI "4

CINCINNATI 19. OHIO Y

August 1., 1ls4%2
¢ u.oRATORY OF APPLIED PHYSIOLOGY
grIN

CABLE ADDRESS. KETLAB, CINCINNATI
chou‘“ oF MEDICINE—EDEN AVENUE

TELEPHONE: UNIVERSITY 2685

M.r . V. SL.OOp,
: he smerican Fetroleum Institute,
) west 5.th Street,

l\e\" york City ..

peer Nr. Stroop:

1 send You herewith for your informstion, &n &ccount oif the
expend-tures mede during the second quarter of 1543 in connection
with the investigation of carcinogenicity. fTnis, I belleve, is
self explanatory.

Cordially jyours

el b X’J/JL\

tobert A. Kehoe, M. L.
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UNIVERSITY OF CINCINNATI
KETTERING LABORATORY OF APPLIED PHYSIOLOGY
n ACCOUNT OF THE AMERICAN PETROLEUM INSTITUTE

For the Second Quarter of 1948

TE8 (Based on Proportion of Time Actually
gﬂéﬁ——- Spent on Project)

Robert A. Kehoe - Supervision 34 61

Francls Heyroth - Chemical add Toxicological Assistance 3.19

Karl Kitzmiller -- Pathologiceal Assistance 17.30 -
55.10

(SLLANEOUS EXPENSE

Traveling Expense -

Trip to Weshington, D. C. on June 27,28 and 29, 1948
Dr. Francis Heyroth . . . . . . . « . v v v v v v v « . . B2.48

proportion of Secretarial, Library, Janitors, Wash Boys,
Draftsman, Shipping Clerks, Animal Caretakers,
Histopathological Preparation . . . . e e 10.12

Proportion of Heat, Gas, Eleciricity, Steam, Gas,
Telephone, Maintenance, Pensions, Annultlies etc . . . 10.23

157.91

Balance due Kettering laboratory

at end of 1st Quarter 1948 . . . . . . . . . . $345.61
Receipts 7-9-1948 -

For Experimental Program . . . . . . . . .25,000.00
Balance Remaining for Work in 1948 . . . 24,654 .39
Ixpenditures 2nd Quarter 1948 . . . . . . 187.91
Balance Remaining for Work in 1048 . . . . 24,496.48
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REPORT ON THE CARCINOGENIC POTENCY
OF EIGHT OILS SUBMITTED BY THE
AMERICAN PETROLEUM INSTITUTE

At the annual meeting of the Medical Advisory Committee
held in November, 1947, the progress made in the testing for
carcinogenicity of each of the eight oils selected by the
Subcommittee on Carcinogenicity was reported orally. Because,
at that time, there were still survivors in several of the
eight groups of mice employed as test animals, no attempt
was made to present the data graphically. Such a presentation
is now possible, since all of the mice have died or have been
killed during the past year., During that period, the sample
of 0il that had been found to be carcinogenic was retested,
employing for this purpose mice of another strain. Control

observations have also been amplified in certain respects,

Materiels Tested
Brief descriptions of the eight oils selected by the
Subcommittee are given in Table 1, and such physical and

chemical data regarding them as have been sent us are recorded

in Table 2.
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One-gallon samples of each of these o0ils were sent

directly to the Laboratory and used in the tests. A
55=gallon drum of each of these o0ils is being stored at the

{ Latonia Refinery of the Standerd 0il Company of Ohio, to

| serve as a reserve supply in the event that a repetition of
any of the experiments should be deemed desirable at some
time in the future, All of these stored oils were reblanketed
by us with nitrogen at the request of Dr, M. N. Newquist,
because it was believed that there may have been slight
differences in the manner in which the drums were purged of
’”‘ air at the various refineries. At the time the reblanketing
was done it was found that all of the drums were under slight
negative pressure. For purposes of analysis, samples of gas
vere removed from the 5-inch air space above the oil in the

case of two of the drums (0Oils 11980 and 11885)., The values

.~‘ for the nitrogen content were 97.8 per cent and 97.2 per cent,
respectively. The balance cannot be assumed to be pure
oxygen, since sulfur dioxide and other gases may also have
been present, The space above the oil in each drum was re-
flushed with nitrogen, air being excluded by the use of a
rubber dam which cove;ed the opening of each bung. In all

cases except one (Drum L, 0il 11896), the drums were sealed

- | API 04778



under a positive pressure of two pounds. Drum 4 (Cil 11896), which
did not have standard fittings, was sealed at atmospheric
pressure. On flushing the drums, strong odors, identified only

as due to sulfur compounds, were noted in the case of two of

the drums (Oils N-8295-3 and W-3631).

In control experiments, 20-methylcholanthrene, as pur-
chased from the Eastman Kodak Company, was employed. Its
melting point was not far below that reported in the literature,

White oil, U.S.P., was also tested. The sample (I-CC)
was a coastal naphthenic crude coming from a Texas Gulf crude
(Letter of Dr. J.P. Holt, January 20, 1947). Its physical,

chemical and other characteristics are given in Table 3.

Experimental Methods
Animals '
Mice were selected as the experimental animals for these
tests because they are known to be susceptible to carcinogenic
agents, and because abundant data are available in the litera-
ture on the effects of painting their skin with a large number
of pure compounds. They offer also the advantzges of being
tractable, of having a relatively short life-span, and of
requiring but little‘space for housing. In the reports of the

pioneering experimental work conducted in England by Kennaway,
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Ccok, &nd others, no mention is mede of the genetic origin of
the white mice employed. In orcder to minimize variations
in susceptibility, we decided to employ only mice of some well-
studied inbred strain and, after consultat.on with severzl
members of the staff of the Netional Cancer Institute, we chose
dark-colored mice of the C3H strain. Spontaneous carcinoma
of the skin rarely, if ever, develops in mice of this strain.
Since, however, carcinoma of the breast occurs quite commonly
in female CBH mice, onlv males were employed in this work,
The source of our supply of these mice wes the Jackson Memorial
Laboratory, Bzr Harbor, Maine., A limited number of the mice
used were bred in the Laboratory from this stock, while others
were used as purchased from Bar Harbor. The exact age of each
mouse 2t the time an experiment was begun was, therefore, un-
known, but it is believed that all their ages ranged between
two and three months,

For purposes of comparison, one of the oils was also

tested upon mice of the CFW strain, purchased from the Carworth

Farms, New Jersey.

Technique
Each oil was tested upon a separate group of 20 mice,

approximately 0.l gram of an oil being applied upon the skin
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of the back of each mouse once edch week. This frequency was
chosen after preliminary experiments had shown that under these
conditions no one of the oils would be expected to give rise

to systemic intoxication and so kill off the animals before
carcinomas might develop. No depilatory was used and the hair
was not clipped from the back prior to painting the animals.
The quantity of oil thet is readily retained by a camel's hair
brush was applied by moving the brush down the middle of the
back from the neck toward the rump. Preliminary experiments
in which the brush was weighed before and after stroking the
skin indicated that the amount applied was approximately

0.1 gram, but no effort was made to control the dosage with
precision. At no time were any efforts made to remove the oil
from the skin by washing. A separate brush was employed for
each oil.

One control group of 20 mice was subjected to applica=-
tions of water in order to confirm the non-occurrence of
spontaneous tumors and to eliminate any effect that might be
attributed to the handling of the animals. Three other control
groups were subjected to contact with a known? potent carcino=-
genic agent, 20-methylcholanthrene, which waé applied as a

saturated solution in white mineral oil, a 0.3 per cent solution

API 04781




in benzene, or a 0.6 per cent solution in benzene. The latter
solution was also tested upon a group composed of 17 mice of

the CFW strain.

Results

As the experiment progressed; most of the mice exhibited
some Joss of heir, which was particularly marked in the case
of those subjected to contact with Oils W-3632, W-3631, W-3630,
8295-2, and 11885. In the case of carcinogenic materials, there
began to appear, after 12 or more weeks, depending upon the
nature of the material applied, a localized thickening of the
squamous epithelium in the form of a discrete warty prominence
in the otherwise smooth surface of the skin. 1In several instances,
more than one such outgrowth appeared in the skin of the same
mouse. These gradually increased in size and projected above
the surface as hard, warty growths. In a very few instances,
they regressed and disappeared. Generally, however, they con-
tinued to grow and in some cases attained a diameter of
several centimeters. When such an outgrowth bad attained a
diameter of 1 mm., it was arbitrarily recorded as a tumor. At
weekly inspections of the animals, records were made of the
number of mice that (a) developed visible tumors during the

preceding week, (b) died during that time without having shown
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a tumor, (c) died and gave visible evidence of a tumor, (d)
were still alive with tumors, and (e) were living without
tumors. Most of the animals that died were subjected to
necropsy, at which portions of the tumor-bearing skin were
removed for microscopic examination. In a few instances ne-
cropsies could not be performed either because the mice had
been devoured by thelr cage-mates, or because their tissues
had undergone post-mortem decomposition by the time they
were found. -

The weekly records are presented in cumulative fashion
in the graph. This graph was constructed during the progress
of the experiment, without consiﬁeration of the results of
the histological examination of the tissues. In a2 few instance
es, such examination disclosed the fact that outgrowths re-
corded as tumors were merely verrucous masses of epithelium
or areas of advanced hyperkeratosis, and not malignant tumors.
The graph has not been corrected so as to include only histo-
logically demonstrable malignant tumors, but the microscopic

findings are presented in the description of the individual

experimental groups.

Control Experiments
These are presented on the left side of the graph.
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Water
All of the mice in the experimentzl group subjected
' to contact with water alone died before the appearance of
any outgrowth upon the skin. (In all of the graphs, mice
that died at a time prior to the appérance of any swelling,
as did all the mice exposed to water, are indicated by the
sign.[7Z) Examination of sections of the skin of three of
*, the mice of this group revealed no abnormalities. The last
survivor in the group was killed at the end of theiﬁ@éh week,
The absence of any tumors in this control group confirms the
statement of othefs that the incidence of spontaneous tumors
of the skin of male 03H mice is low, The most common causes

of deeth were pneumonia and nephritis,

White Mineral 0il

Since we desired to employ white oil as a solvent for
‘ﬁ! 20-methylcholanthrene, a second controi grouﬁ was subjected
to contact with white o0il alone. At the beginning of the
38th week an abnormality was noted in the skin of one of the
mice. It was recorded tentatively as a tumor, and is indicated
in the graph by the code XN. This mouse died during the

following week and is recorded as a mouse that died with a

tumor present. [:L7,

API 04784




v,
>

Two other mice developed similar changes of the skin
by the beginning of the LLth week and, as indicated in the
graph, died within one or more weeks thereafter. The black
blocks designate mice that died without showing tumors, but
at a time when cutaneous outgrowths were apparent in some
other mice of the group. Thus both the 2.° and the black
blocks denote mice that died without any tumors present on
visual inspection.

The apparent production of tumors by white 0il was not
confirmed when sections of the suggestive areas of skin were
examined microscopically. The examination of one of the
tumdrs, believed to have developed in the 43rd week, revealed
only a small area of desguamating epithelium, the base of which
showed cellular infiltration and vascular congestion, and the
margins of which showed acanthosis and parakeratosis. Sections
of the affected area of the skin of another mouse showed only
a patchy hyperkeratosis and one small area of acanthosis of
the epithelium, together with congestion of the dermal vessels,
and slight edema and cellular inflammatory reaction of the
dermis. Another mouse, which had developed a suspicious
area on the skin by the beginning of the 38th week, was not

examined post-mortem., Of the other 17 mice in this group,
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all of which died without any apparent sign of a tumor, 3
were not examined after death, znd the skin of 2 others
appeared so nearly normal that sections were not made of it,
Microscopic examination of the skin of the remaining 12 mice
revealed nothing abnormal in 8, evidence of chronic inflamma-
tion in 2, patchy hyperkeratosis in 1, and a slight degree

of acanthosis in 1.

These observations indicate that contact with white
oil did not induce a cutaneous malignant tumor in any one of
20 mice, although this o0il cannot be regarded as entirely
innocuous, since chronic inflammatory and other changes ap-
peared in the skin of 6 of the 20 mice, and in 3 of them were

of such a character as to have caused the affected areas to

be recorded as tumors during life.

Methylcholanthrene in White Mineral 0il

This control group was included in order to test the
behavior of a known active carcinogen in a solvent closely
related to the oils to be tested. Unfortunately, 20-methyl-
cholanthrene was found to be only slightly soluble in white
mineral oil. A saturated solution was employed. Its con-

centration was not determined, but in all likelihood, it was

considerably less than 0.3 per cent.
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Only 7 of the 20 mice died without having developed a
cutaneous lesion recorded as a tumor during life. The first
tumor was recorded at the beginning of the 27th week. Mi-

i croscopic examination revealed the presence of squamous=-cell
carcinomas in 3 of the 13 mice recorded as having tumors.
Sections of the tumors of 9 of them have not yet been examined,
‘? and the remaining mouse was not examined after death. No

visceral metastases were found. One of the 7 mice without
tumors was not examined after death, and sections of the skin
of 2 showed no malignant tumors but such changes as slight
dyskeratosis, moderate to severe hyperkeratosis and moderate
acanthosis. One showed an irritative dermatosis.

It may be concluded that a solution of 20-methylcholan-

threne in white mineral oil exhibited definite evidence of

its ability to act as a carcinogenic agent in mice of the

CBH strain.

0.3 Per Cent Methylcholanthrene in Benzene

This group was designed as a positive control. (Benzene .

was the solvent employed by tte English workers in determining

the carcinogenic activity of a large number of polycyclic

aromatic compounds, the concentration being 0.3 per cent in
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most instances.) All but L mice exhibited one or more tumors
at the time of death. The first tumor was evident at the
peginning of the 23rd week and the last had appeared by the
LOth week.

Microscopic examinetion of the tumors borne by 4 of
the mice, which may be regarded as representative of the
group as a whole, showed that each was a squamous=-cell car-
cinoma, usually of Grade III or IV (Broders' classification).
The tumor had metastasized to the lungs of one mouse, but no
visceresl or axillary metastases were observed in any of the

other 15 mice with tumors.

C.6 Per Cent Methylcholanthrene in Benzene

Of the 20 mice in this group, 2 died during the 5th
week. 41l of the others developed lesions reported as tumors,
which made their appearance between the 12th and 24th weeks,

In some instances, they attained a diameter of 2.5 cm. The
chief effect of doubling the concentration was, therefore, to
decrease the latent period before tumors became evident.

Ten of the 18 outgrowths were examined microscopically.
With the exception of 1 mouse, which had only a few corni-
fied elevations of the size of a pin head, characterized micro-

scopically by moderate hyperkeratosis with a patchy acanthotic
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reaction, all of the others were found to be typical squamous-
cell carcinomas containing atypical, often binuclear cells,
many mitotic figures, and showing variable degrees of peerl
formation. In many cases, there was invasion of the super=-
ficially placed skeletal muscle. Metastasis occurred in an
axillary node of one mouse and in the lungs of another,

Very similar results were obtained in a repetition of

the experiment with a group of 17 male mice of the CFW strain.

The Carcinogenic Properties of 8 Oils

01l W-3632

Six of the 20 mice in this group died without hav g
afforded any evidence of tumor formation. Two others reported
as bearing small tumors died during the 30th and 31lst weeks,
respectively, but microscopic examination of their skin re=-
vealed only the presence of hyperkeratosis and acanthosis.
Two mice had unquestionable tumors, (one weighed 8.5 g.)
which were not examined microscopically. The tumors borne
by thg>§8rmice were all squamors-celled carcinomas. The
gross and microscopic observations on each of the mice of
this group are given in Table L.

A repetition of the test of this o0il, using CFW mice,

is nearing completion. Since some of the mice are still

API 04789




living, the data have not been incorporated in the graph,
but it is apparent that the outcome will not differ greatly
from that described in the cese of the C3H mice.

0il W-3631

Five of the mice of this group exhibited very small
localized areas of thickening or incrustation of the skin,
which were recorded as tumors on the graph. The first of
these was noted at the beginning of the 30th week, but the
others appeared much later (48 to 55 weeks). One of these
five mice was not examined post mortem. Examination of a
section of the skin of another member of this group re-
vealed a small area of malignant neoplasia of the skin
(squamous cells) in relation to a verrucous hyperkeratotic
lesion, the greater part of which was necrotic. There were
nunerous intradermal kerato-hyaline cysts in the adjacent
skin. The tumor was classed as being of Grade I in malig-
pnancy (Broders' classification). A second section of this
tumor displayed only verrucoué hyperplasia with hyperkera-
tosis. Sections of the skin of the other 3 mice that had
been reported as bearing tumors during life exhibited only
moderate or slight hyperkeratosis and slight acanthosis.

It is believed that the changes observed during life were

API
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related to areas of hyperkeratosis with the formation of
kerato-hyaline plugs in the epithelial crypts. Similar
changes were observed microscopically in the skin of 6

of the mice that failed to arouse suspicion of tumor
formation during life. This o0il must be regarded as
inducing an irritative dermatosis, and in the case of 1

'» of the 20 mice, a tumor of a low-grade of malignancy devel-

oped.

01l W-3630

None of the 20 mice of this group gave any evidence
of tumor formation during life. Necropsies were not per-
formed on 6 of these mice and no section of the apparently

unaltered skin was taken on two others. No evidence of

malignant change was found on examination of sections of
the skin of 12 of the mice, although very slight hyper-
keratosis was noted in those of 4, and slight dyskeratosis
in those of 2. 1In addition to hyperkeratosis, one showed
an area of verrucous proliferation. No abnormalities

were noted in any of the others,

0il N-8295-2
Only one of the mice of this group exhibited any
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cutaneous abnormality during life. A large dark red spot
wrich appeared on the back of this animal became an open
lesion that failed to heal during the progress of the
experiment, but, as there was no apparent outgrowth, it was
not recorded on the graph as a tumor. However, microscopic
examination of the skin revealed hyperkeratosis with a large
area of pyodermia. In addition, there was a large sub-
epithelial tumor composed of closely packed cells extending
to and involving the muscle layer. These cells were oval or
spindle-shaped and possessed hyperchromatic nuclei. The
tumor apparently arose in an inflamed dyskeratotic surfece
area and undermined the surrounding relatively normal epithe-
lium. It was concluded that this was a pleomorphic sjuamous-
cell carcinoma of grade III. Skin sections of 10 other mice
revealed no malignant changes, although 7 showed slight to
moderate hyperkeratosis and 3 showed acanthosis, which in one
case was noted in the surface epithelium and in that of the

hair follicles and shafts.

0il N-8295-3

None of these mice developed any tumors during life.
Their absence was confirmed by microscopic examination of

sections of the skin of 14, one of which gave evidence of an
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irritative dermetesis. Two showed definite verrucous papillo-
mas, and several others varying degrees of hyperkeratosis,

dyskeratosis and acanthosis,

0il 11896

No malignant tumors were observed during the life
of any of the mice of this group and no evidence of malignant
change was found on microscopic examination of sections of
the skin of 14 of these mice. One showed verrucous hyperkera-
tosis and a moderate degree of acanthosis, but, in general,

changes of this nature were slight and infrequently encountered.

0il 11385

No tumor formation was noted during life in any of
the 20 mice and no malignant tumors were found on microscopic
examination of skin from 11 of these mice, although 2 of them
showed verrucous papillomata with well-marked hyperkeratosis

and acanthosis.,

0il 11980

During life no evidence of tumor-formation was noted,
but well-marked histopathologic changes were noted in skin of
most of the 15 animals subjected to microscopic examination,

In one instance, the changes were such as to afford moderate
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evidence of malignant alteration, and, in enother, they
represented a close approach to malignancy. Verrucous hyper=
keratosis and acanthosis were noted in 8 instances, and in

5 these changes were localized in papillomatous areas, one

of them pedunculated. In several sections,-focal collections

of tarry oil were noted in the dermis,

DISCUSSION

Not one of these 8 oils failed to affect the skin
in some manner. O0ils W-3630 and 11896 gave the least evidence
of an irritative action. O0ils 11885 and N-8295-3 produced a
few verrucous papillomata. 0il 11980 gave rise to several
papillomatous areas, and in 2 of the animals painted with it
the changes were on the border line of malignancy. One
malignant growth was found in each of the two groups of 20
painted with Oils 3631 and N-8295-2, respectively. O0il 3632
was highly carcinogenic, being about as active in this respect
as a 0.3 per cent solution of 20-methylcholanthrene in benzene.
In its carcinogenic activity, it far exceeds any of the other

oils tested.
| In 1925, Kennaway (British Medical Journal 2, 1(1925) )

showed that a sample of California crude petroleum which failed

to produce a tumor in any one of 100 mice, acquired carcinogenic
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properties when passed at a rate of 12 to 15 ml. per hour
over a porous plate kept at 880° in an atmosphere of hydrogen.
Our most potent 0il W-3632 had been subjected to a reaction
temperature of 1000°F., and about 4O per cent of it distilled
between 688 and 760°F. 0il 3631, which produced one tumor,
had been subjected to thermal cracking at a coil outlet
temperature of 9L0°F. In the absence of more detailed informa-~
tion on the operating temperatures to which the other oils

had been subjected, no further appraisal can be made of the
effect of high temperatures in forming carcinogeniec hydro-
carbons.

Thi control experiments with methylcholanthrene
suggest that the greater the concentration of the carcinogenic
hydrocarbon, the earlier will cancers appear. There is,
indeed, a surprising uniformity in the time of appearance of
the tumors in groups of 03H and CFW mice, painted with a
0.6 per cent solution of methylcholanthrene in benzene., The
graph includes the results of an experiment performed in
England in which mice of an undesignated strain were painted
twice per week with a 0.3 per cent solution. The incidence
of tumors is very similar to that which we observed in the

case of mice painted once per week with a 0.6 per cent solutione.
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However, further repetitions of these experiments are
necessary in order to establish the degree of reproduc-
ibility of the results.

Attempts are now being made to develop a method
of plotting the data so as to permit the numerical character-
ization of the potency of an 0il or of a solution of a
carcinogen. Such a numerical characterization may be of
great value in any systemic approach to the study of the
influence of various factors in conferring carcinogenic
potency upon petroleum products. It may also be of use in
learning more exactly the effects of progressive dilution

of an active product upon its potency.

From the Kettering Laboratory of Applied Physiology,
College of Medicine, University of Cinmecinnati, Cincinnati, Ohio.

Experimental Work by:

Wm. B. Deichmann,BPg.D.

RiTein YLRBETRE, B--
Bathologic Observations by:

K. V. Kitzmiller, M.D.

Report by:
Francis F. Heyroth, M.D.
S . d
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Robert A. Kehok, M. D.
Director

Date_November 5, 1948.
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Identific
Number

ation

W=3632

W-3631
W=3630 °
N»8295=2

N=-£295=3

No. 11896

No. 11885

No, 11980

—

Table 1

Labels Borne By the Eight Oils

Company
Shell 01i) Company, Wilmington, California

Shell 01l Company, Wilmington, California
Shell 011 Company, Wilmington, Csalifornia

Union 011 Company of California,
Wilmington, California

Union 01l Company of California,
Wilmington, California

Ceneral Petroleum Corporation, Process
Laeboratory, Los Angeles, California

General Petroleum Corporation, Process
Laboratory, Los Angeles, California,

General Petroleum Corporation

Remarks on Label or In Letter

Fluid Cat, Clarified 011, Cat,

Unflashed Th. Resldue
Untreated Cat, Gas 01l
TCC Tars

Thermo Recycle

Straight Run Gas 01l from
Wilmington

Straight Run Residusl from
Wilmington

TCC Recycle Stock (from
Torrance TCC Unit T4,
operating with a 24-foot
bed of bead catalyst on a
charge of mixed straight
run gas oil from California
High Pour and Wilmington
Crudes).



Identification

Number

e e ———  A—

W=3632

W-3631
W-3630 °
N»£205=2

N-8285=3

No. 11896

No. 11885

No. 11980

Shell

Shell
Shell

Union

Union

Table 2

Analytical Data on Three of the Olls

Table 1

Labels Borne By the Eight Oils

Company
011 Company, Wilmington, California

011 Company, Wilmington, California
011 Company, Wilmington, California

011 Company of California,
Wilmington, California

011 Company of California,
Wilmington, Californis

General Petroleum Corporation, Process

Laboratory, Los Angeles, California

General Petroleum Corporation, Process

Laboratory, Los Angeles, Californis,

General Petroleum Corporation

e -

Remarks on Label or In Letter

Fluid Cat, Clarified 0il, Cat. @

Unflashed Th. Residue
Untreated Cat. Gas 01l
TCC Tears

Thermo Recycle

Straight Run Gas 0il from
Wilmington

Straight Run Residusl from 4
Wilming ton

TCC Recycle Stock (from
Torrance TCC Unit T4,
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Table 3

Analytical Data on #hite Mineral 011

Specific Gravity at 60° F.

.860 Min. 0870 Max.,.

Color, Saybol? +30 Up

viscosity, Say. iniv. at 100° F. 85 95
®lash, Pensky-Martens Closed, ° F, 330

Pour Point, ° F, 0
copper Test, 2 hr, at 212° F, 5
Odor 2
Taste 2
Acit Test (U.S.P. Test for Carbonizable Substances) 2%
TeS+Ps Cloud Must Pass

UsS.P., Acldity Test Must Pass

UsS.P, Sulfur Compounds Must Pass

Peroxide 3tability at 300° F., minutes 20+

Sunlizht Peroxide Stability (S-l Lamp), hrs. 3%

Sunligpt Cdor, minutes B

Mercury Index 4%

# Desired but not gusasranteed,

APTI 04801
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Table 4

Observations on the Skin of Mlice Subjected to
futaneous Contact With 01T W-3632 -

Number of | Serial Number Serial Number
Mouse of Week Iin of Week In @ross QObservations Microscople Observations
¥hich a Tumor Which The 3
Appeared Mouse Died :

5400 29 36 3 to 4 slevated areas of Neoplastic proliferation of squamous
incrustation, measuring eplithellum assoclated with extensive
l1xlorlx2m, pyogenic inflammation, hyperkeratosis,

acanthosls,

5401 31 46 Tumor mass, welighing No section
8.5 g. and measuring
3 x 2.5x 2 om,

5402 27 28 No necropsy

5403 19 26 Ulcerated tumor, 1 cm. Eplthelial tumor composed of anaplastic
in helght and 1.2 x 0.8 aquamous cells wlth veslcular, hyperchromatic
cm, In erea. HNot fixed nucleic and frequent mitotic figures, growing
to underlying fascial. In irregular sheets and trabeculaes and ex-

tending into the corium. Much keratiniza-
tion and pearl formation. Superficial
uloceration, Adjacent eplthelium hyperkera-
totlc and acanthotic with large areas of
necrosis, No visceral metastases.

5404 29 41 Tumor, 3 x 6 x 16 mm, Squamous=-cell cercinoma of skin with much

keratinization., A large portion of the
tumor has undergone degeneration and
necrosis with sssoclated pyogenic inflamma-
tory reactlion. No metastases,

5405 31 48 Tumor, 3.6 x 2,6 x 2 cm. Bulky verrucous tumor with widespread

malignant aquamougcell neoplasia, Dlagnosis~
Squamous=cell carcinoma of Grade II,
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Table 4 (Page 2)

Number of Serial Number Serial Number
Mouse of Week in of Week in Grosas Obsgervations Microscopic Observations
Which a Tumor | Which the
Appeared Mouse Died
5406 - 32 Incrustation, 1 mm, Hyperkeratosis and slight acanthosalis,
in diameter No tumor.
5407 34 42 Cornified area, 10 Pronounced hyperkeratosis, acanthosis,

x 10 x 2 mm, hyperkeratinization with pearl formation,
asgociated with well-defined malignant
tumor of squamous epithelium. Many large
zlant nuclei, numerous binucleated cells,
hyperchromatism. Large area of degeneration
and necroslis.

5408 21 32 Blopay in 26th week, An ulcerated paplllomatous squamous-cell

At Death: 8ite of
application or back
covered with loose
sloughing necrotic
epithelial tissue,
matted hair, and
dried blood, Odor
characteristic of
molst necrotic tilssue,.
Skin scar at site of
previous blopsyl
Sloughing tissue re-
moved exposing
discrete finely
fungold zlistering
gray tumor (15 x 10
X 4 mm,), under sur-
face of skin. One
tiny nodule (4 mm.)
probably small tumor
by direct extension.

carcinoma invading and destroying the most
superficiel lamina of stratified muscle.
The tumor 1is composed of atypical large
keratinized cells with large vesicular
nuclel; mitotic figures, mostly atypical,
are fairly common and binucleasted cells are
numerous; there is edema and infiltration of
the underlying connective tissue by large
mononuclear cells, lymphocytes and a few
prolymorphonuclear cells,

Section removed after death: Squamous-cell
carclnoma ol skin. No metastases in lymph
nodes or viscera,
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Table 4 (Page 3)

Number 5erisl Number Serial humber
of f VWeek 1in of Week in Gross Observations Microscopic Observetinrs
Mouse hich Tumor Which the
%ppeared Mouse Died

5409 30 36 Very small tumor (0.5 e¢m.)| Squamcus-cell cercinoma of skin.
with crusting of epidermis

5440 26 38 Cornified epithelfal tumor| Mslignant tumor of squemous-cell origin,
10 x 6 x 3 mm, Dark Skin surface nyperkeratotic with extensive
brown and very hard. pyorgenic iInflammation. Humerous tumor

glant cells with hyperchromatic nucleli,

5441 26 36 Tumor of interscapular Bulky, squamous-cell carcinoma with a
area (3 x 2.5 x 1.5 cm.), great deal of keratinization and pearl
brownish discoloration,. formetion., Surface of tumor covered
thickened crusted with hyperkeratotic eplithelium. No
eplderris, patchy loss of metastases, Axillary nodes not remsrkable,
hair, Section of twmor
permits the escape of a
large amount of whey-
like fluid and small
particles of tilssue.

Cortex of tumor 1is
irregular and glistening.
Gray white cut surface,
No 1nvolvement of sub ja=-
cent muscle.

5442 38 Crusted area of 3 x 4 Pronounced acanthosis and hyperkeratosis
nm. with one brownish, without definite evidence of mallignant
circumacribed elevation change.
lx1x1lmm,

5443 16 No necropsye.




Table 4 (Page 4)

Serial Number

Numbar of Serisl Number
Nouse of Week in of Week in Gross Observations Microscoplc Observations
Which Tumor Which the
Appeared Mouse Died
5444 28 No evidence of Skin section not remarkable.
tumor=11ike growth.
54456 16 No tumor No cutaneous or visceral tumor.
5446 12 No necropsy
5447 30 32 Crusted ares, 1 x 2 Acanthosis, hyperkeratosis, with area of
X 2 mm, neoplastic proliferation of stypical
squamous epithelium with some penetration
of derma. No vlsceral metesteses,
5448 29 No tumor Skin section not remarkable,
. @
5449 34 No tumor
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MINUTES
SUBCOMMITTEE OY CARCINOGENICITY

Novermber 11, 1048

A semi-annual meeting of the Subcommitee on Carcinogenicity was con-

qeped &t 11300 A.M. Thursday, November 11, 1948, in Private Dining Room #1 of
the Stevens Hotel, Chicago.
VEMBERS FRESENT
LT, Curtis L.C. Beard, Jr.
T.M. Frank A.E. Doocley
AX, Hoag H.G.M. Fischer
J.JF. Holt H.R. Warrick
Y.R. levis E.H. Zuidema
M., X, Newquist
C.A. Swan
Mclver Woody
YISITCRS
V.C. Baird E.¥. Adams
¥.¥. Brooks R.C. Cole
P.F. Boys N.J. Gothard

GUESTS

Kieffer Davis
B,B. Reeves

Dr. Robert A. Xehoe - University of Cincimti
Dr. Francis F. Heyroth - "
Dr. A. VWesley Horton - "
Dr. W.D. Seyfried -~ Humble 041 2 Beﬁning Compa.ny

Dr. 8.5. Shaffer - . "

Dr. H.W, Stevenson - Shell Petroleu.m Company, Ltd., London
Dr. ¥.J. Sweeney = Standard 0il Development Company

Total in Attendance - 28

MEMBERS ABSENT

T.J. Eelly R.S. Bonsid
A.J. Koewing, Jr.
H.P., lankelms
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The new members and guests, L.F. Curtis, C.A. Swan, R.A. Kehoe,
grancis F. Heyroth, A.W. Horton, W.D. Seyfried, S.5. Bhaffer, E.W. Stevenson,
w.J. Sweeney were introduced.

Jr. Kehoe reported on the status of the experimental studies at the
gettering laboratory and pointed out the desirability of:

] - Facilities adequate to select materials needed to be tested.
2 - Means whereby samples could be studied as to their relative potencies.

- Systematic data on the incidence of malignancy in petroleum workers
exposed to these materials.

As to the progress of the building program at Cincinnati, he said that
the new wing originally scheduled for completion in May 1948 would surely bve
ready for occupancy by March 1949 and would include a special animal house on the
roof, which has been designed for mice and other small animals which are used in
cancer studies. He reminded us that this additional space and the equipment to
ve installed therein was made poseihle by the recent A.P.l. grant for capital
expense and he assured us that this epace, or its equivalent elsewhere in the
vuilding, would be reserved for our work.

Dr. A. Wesley Borton, who has just been appointed as Assistant Professor
of Industrial Eygiene, was introduced by Dr. EHeyroth, who explained that his
entire time would be devoted to our problem. In making trhis apvointment, they
have selected an organic chemist with practical experience in polycyclic compounds,
a knovledge of physicel chemistry and an understanding of our industrial problems
and technical processes.

Dr. Kehoe said that their new Professor of Preventive Medicine, who is
one of the tkree outstanding epidemiologiste in the country, will be able to
dsvote half his time to the A.P.Il. project during the coming year.

Dr. Heyroth then reported on the results of teste of the eight A.P.I,
samples. His report and charts will be reproduced and distributed to members
of the Committee,

Ir. BEolt recommended that a wider range of samples be studied, especially
those in the higher boilirs ranges (above 700° F) and that waxes be investigated
also, He cited an article in the X.Y. Times of November 7, 1948 and said that
Standard 011 (N.J.) will cooperate fully with the U.S. Public Health Service in

t8 activities in this field. Jersey has found that, if the heavy oil is diluted
with 71% white mineral oil, the activity is reduced to about ome-fourth its
original potency.

Dr. Ngwquist referred to recent statements in the literaturs which say
that any skin tumor should be considered as potentially malignant.

Dr. Frank thought it would be desirable to stuly the effects of these
oils folluwing repeated applications and washings, thus simulating tke actual
exposure of employees.

-2
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Dr. Hoag read a report prepared by the Metropolitan Life Insurance
company on “Statistics on Cancer Among Workers in the Oil Industry". EHe also
guggested that some ways be found to challenge incorrect newspaper articles;
for example, a recent statement referring to paraffin wax as being carcinogenic.

Dr. Beard read a letter from Col. Auld of the Institute of Petroleum
(England) and suggested that Col. Auld be invited to attend a future meeting of
the Medical Advisory Committee and describe the work being done in England.

c———tiO . Y

Dr. Stevenson explained that any information given Col. Auld on the
problem in the United States would Ye considered confidential; that the Institute
of Petroleum was eimilar to the A.P.I.

—— —— — o oot

" Mr. Warrick stressed the desirability of finding out more adout the

sormation of carcinogens and urged that the technical advisers meet soon with
pr. Borton to discuss these matters.

Mr. Zuidema aslkted that a comparison between catalytic cracked and
thermal cracked material be made.

Dr. Kehoe and Dr. Heyroth, in discussing future work, advocated:

1 -~ Careful consideration in selecting samples for future testing, taking
into account the source, the nature of the crude, the temperature
conditions, etc. This should be considered by Dr. Horton and the
technical advisers,

L @

2 - The collection of epidemiological data by an expert in that field.
¥hile laboratory methods can determine the relative carcinogenmicity
of various materials, the final answer will devend on human experience.

3 - Study of the reproduclbility of results and the effects of dilution.

* The following report to the Medical Advisory Committee was approved:

Oz behalf of the Subcommittee on Carcinogenicity, I present to the Medical
Mvisory Committee for transmittal to the Safety Committee of the Board of
Directors and for adoption by the Executive Committee of the Board o £ Directors,
the following report and recommendations:

‘ 1 - That the selection of Dr. A. Wesley Horton for Dr. Xehoe's
i staff is acceptable to us.

2 = That the selection of the epidemiologist for Dr. Kehoe's
staff is acceptable to us.

3 - That an additional $25,000. will be necessary to contimie
the vrogram at the University of Cincinnati during 1949
to be followed by anotner $25,000. for the first six months
of 1950.
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( Lk - That the fundamental chemical and physical studies that are
indicated to investigate the ocverational technical aspects
of this problem may require considerably more money than
anticipated; and it is recomrended that the technical advisers
grouo consider the prodblem again and present their recommen~
dations to the Subcommittee on Carcinogenicity.
I 5 - That the carcinogenic vprogram which the American Petroleum
' Institute is sponsoring at the University of Cincinnati
i should irnclude:
l
|

(a) Blological testing program to determine the carcino-
genicity of various samples.,

(v) Biological or otner experimental studies for the
purpose of developing quicker techniques for determining
the carcinogenicity of these materials.

(c) Experimentation directed toward defining protective
procedures that might be used to protect individuals
who may come in contect witk these oils.

(d) Epidemiological studies of this problem in the industry.
P (e) (Deleted by the Medical Advisory Committee).

(£) 1Investigation of solid and semi-solid natural petroleum
constituents such as red wax.

McIVER WOODY, M.D.
CHAIRMAN

4.E, Dooley
SECRETARY

o~
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(Prepared by the Metropoliten life Insurance Company
at the request of Dr. Hoag and Mr, Beard)

We have reviewed the mortality studies available to us and have
canvassed the literature on the subject of cancer among workers in the oil
ipdustry. So far as general mortality from cancer is concerned, the evidence
yndicates that the death rate for oil workers is probatly nc higher than the
average. Gafafer's report on the occurrence of cancer among employees of an
] oil refinery published in Public Healt: Reports for August 23, 1940, to which

Mr. Beard refers in his letter of May 26th, shows that the crude death rate
! for the oll workers wae no higher than average. We have calculated the ex-
l pected numher of deaths among these oil workers ages 15 tc 69, on the basis
of death rates from cancer by ages prevailing among white males of the general
population in the years 1933-1938. The calculated number of deaths expected
for the six year periocd was 52.6, whereas there were actually only 46 deaths,
Some information is given on cancers by site in the original article, Employees
of the oil refining company show relatively more cancer of the digestive system
than occurred among the adult male population, while the proportion of cancers
# of the genito-urinary system is somewhat less., We wrote to Dr. Gafafer to see

4f he had additionel information for a more recent veriod, tut he advised us
that the 1940 report is his latest.

Some years ago we looked into the Group insurance experience in this

patter. In the combined experience of six of the leading companies iseuing

L froup insurance in tke United States and Canada from 1927-1932, the mortality
-~ from all forms of cancer among all insured workers in the mineral oil industry
regardless of the exact occupation, was 36 per 100,000 years of life exposed
a8 against 62 per 100,000 among all of the general occupation group in which
those in the oil industry have been classed, Detailed data by ceuse of death
are not given in recent Intercompany Group reports.

Ordinary Department mortality experience is limited so far as cancer
among oil workers is concerned. However, while we cannot calculate the ratio
of actual to expected deaths from cancer among them, the facts presented in
q the Joint Occupation Study, 1928," indicate that in a group of oil and gas

field foremen and miscellaneous operatives represented by 51,000 life years of
exposure, the cancer mortality was average or below average.

!
Our Industrial Department experience is quite limited, and the results
are ount of line with other gtudies. The number of deathe ie so few, however,
thet the results are not significant, Ir the period 1937-1939, tke etardardized
| relative index for cancer among oil refinmery workers, calculated in the manner

‘ outlined in our paper, "Occupational Mortality Experience of Insured Wage
Zarners," was 120, based on 15 cancer deaths; the standardized relative index

| for the years 1922-1924 was 130, based on 13 deaths.

! There is a considerahble literature on the occurrence of skin cancers
among workere in the oil industry. The best reports of which we have a record
are listed on the accompanying sheet, Particular attention is called to the
vork by Schwartz, Tuliparn and Peck.

*Published by the Actuarial Society of America and the Association of Life
Insurance Medical Directors.
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EXCERPTS FROM COLONEL S. J. M. AUID'S
IETTER OF AUGUST 6, 1548

n The subject of the relationship of petroleum to
industrial carcinoma and indeed to cancer in general has developed rapidly
during the last year or so and appears to bes taking an an importance which
may seriously affect the nature and provision of mineral oil products and
therefore warrants our close attention from those aspects as well as from
the serious pathological outlook which is concerned.

n During the sarly part of the war the matter was rela-
tively quiescent, but came to the front again in respect of the alleged
carcinogenicity of textile olls because of further work by Twort and the
official adoption of the Twort "safety" formula based on a specific re-
fractivity relationship. Special oils were set aside by the Petroleum
Poard in order to permit this formula to be met, but at the same time, and
possibly due to the traversing of the Twort work from different sources, a
movement was made to apply a test in vivo which related carcinogenic
activity to change in refractive index of oils injected into the living
animal,

. Towards the end of 19543 the matter suddenly came into

still greater praminence, via the Ministry of Labour, both in connection
with the provision of muls spinning lubricants and the use in increasing
quantities of petroleum extracts as replacements for products of different
types which were in short supply, particularly rubber extenders and drying
oil substitutes.

" As a result, the Petroleum Board, through its Tech-
nical Advisers, embarked on bioclogical work in the Pathological Department
of the University of Birmingham for the express purpose of developing the
whole subject on a reliable baslis of observation. Around the sams time
discussions were started between the various Ministries and Govermment
Departments concerned, representatives of the Spinners' QOperatives (the
trades unions), ths Master Spinners, and the Petrolsum Industry. At these
meetings the representatives of the 0il Industry were Mre. J. A. Orisl of
the Shell Company and myself. One of the matters thereby brought into
consideration and now coming to a head, was the suggested adoption of
technical white oils as textile lubricants.

" At a recent mesting the significance of this move-

ment was closely canvassed and the Petroleum Representatives pointed out
that whilst the research work subsidized by the 0il Industry had in
successive reports indicated the biological inactivity of so-called tech-
nical white oils, it was necessary to express a warning that their adoption
should not be regarded as the final step in either the investigation or

the practical consideration of the occupational carcinoma concerned.

Indeed, recommendation of the adoption of near white oils, wherever workers
were subject to direct contact with petroleum products, might be misleading
and dangerous because of the agsumption that nothing else needed to be done.
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mjoreover, the question of supplies, costs, etc., might render the situa-
tion impracticable. It might be far more important to develop the use
under such conditions of solvent-treated o0ils of low biological activity
combined with special attention to the avoidance of oil dispersion and to
personal cleanliness.

m———— <RI

u With the demergence of the Petroleum Board arrange-
ments have been made for the research work, such as that at Birmingham,to
be continued undsr the supervision of the Institute of Petroleum with funds
bequeathed by the Petroleum Board and likely to be added to as required

by the individual 0il Companies in the future. 1In accepting this responsi-
bility the Institute of Petroleum appointed a special Research Group which
has been placed under my Chairmanship and includes representatives of the
major companies and certain University workers.

" Within the last month, quite separately, the Medical
Research Council = a body of the highest standing and warking directly
under the Privy Council on grants allocated by the Treasury, has decided to
investigate fully the question of the carcinogenicity of Petroleum Products.
In this connsction Sir Edward Mellanby, the Chairman of the Medical Research
Council, has approached me as representing the Institute of Petroleum for
the purpose of effecting contact and establishing co-operation with the
Petroleum Industry in general and the I. P. Research Group in particular.
From our conversations it appears that such collaboration will be arranged.

n I am informed that the Medical Research Council's
interest in the subject has not developed from the textile considerations
known to you but largely from cbservations made by the Medical Cfficers of
the Government Factory Department indicative of dangerous and fairly wide-
spread symptoms arising from the use of certain mould oils in Scotland and
from work carried out on asutomatic tool operatives in the Midlands because
of similar or allisd occurrences presumably arising from contact of workers
with cutting oils.

" The organization proposed ty the Medical Research
Council will be of a high standard and will bring in all the specialists in
allied spheres of work in the United Kingdom. It is intended that the
investizations shall be laid out as a succession of long-term projects.

It is thought probable, however, that the ad hoc research work on which the
Institute of Petroleum Research Group is prepared to embark may well fit as
a particular phase of the bigger investigatiom.

" The Petroleum Industry here has noted with great
interest the growing concern of the A.P.I. in the cancer problem in relation-
ship toal.

" It seems, therefore, of great moment that steps should

be taken to correlate the work in the two countries not only to assist in
the prosecution of the pathological investigation but from the broader

important practiecal outlook of the Petroleum Industry in its relationship to
health."®
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Yovember 22, 1948

gubject: PAPER EEAD BY DR. W. C, HUEPER ON THE SUBJECT OF
OCCUPATIONAL CANCER EEFORE THE APHA

Dear Doctor Woody:

A paper entitled Preventiop and Conirel of Industrial Cancer was read
by Dr. W. C. Bueper, Chief, Environmental Cancer Section, Cancer Control
Branch, Hational Cancer Institute, Bethesda, Md.,, before the Industrial
giene Section and Subcoemmittee on Medical Care of the American Public
Health Association. The occasion was the 76th Anmual meeting of the
APHA and an audience estimated by the writer at 200 - 200 people were in
attendance at Taldbot Hall, Mechanics Bullding, Boston, Massachusetts at
2130 P.M., Novemder 11, 1948,

In his preliminary remarks, Dr. Hueper indicated that research on the
etlology of cancer indicated a strong link between environment and cancer
incidence. Recent evidence has polnted out a definite correlation be-
tween cancer incldence and exposures to ultra-violet radlation, asbdestos,
benzol, certain organic amines, paraffin olls, as well as heavy petroleum
distillates and degradation products such as tars, cokes, and pliches. He
then discussed an 1dealized approach to the control of the probdlem which
would involve the following polints:

1) Evaluate the carcinogenicity of suepected compounds and materials
through animal experimentation.

2) Investigate vital statistics records for cases of cancer and
trace the employment history of these individuals., In certaln
instances it might be necessary to employ Soclal Securlty records
to follow the employment of the individual,

3) In case that the foregoing provides evidence pointing to an un-
usual incidence of cancer in a certain indusiry, the plant rec-
ords of that industry will be investigated to determine what
activities and exposures within that industry produce the higher
incidences of cancer.

4) Medical dlagnostic procedures must be improved as a great many
cases are being missed at the present time, Considerable work
of this type 1s belng done in private laboratories and the

API 04814




R . g )
Doctor Woody -pe Yovember 22, 1948

Pubdlic Health Service is setting up such a laboratory at
Georgstown University, Washington, D. C.

5) Initiate praventive measures as soon as pbuiblo since the
{dentification of the offending agent is not necessary.
Industrially, the approach would be as follows:

a) Threugh technical contrel aim at the complete elimination
of the exposure, or,

5) Minimize the exposure by seeking improved industrial ap-
paratus such as leak-proof equipment, cleeed systems, etec.

¢) Provide suitadle persomal protective squipment such as
glowas, doots, impervious clothing, ete.

* 4) Provide adequate sanitary facilities. Thie would require
an expansion of locker facilities in most existing plants.

o) Instruct the workers in the proper use of the protective
measures provided and tell them why thelr cocperation ie
required.

£) Tor certain eperatiens in industry the exposure may de
minimized Dy the use of teams, trained to perform their
duties with a minimum of exposure, and provided with special
safeguards,

€) Medical control pregrams must bde set up, not only for current
diagnosis and treatment, but aimed at following the worker through-
out a latent pericd which may extend for 15-20 years.

7) A governmental factory inspection system would be set up to in-
sure that the foregeing requirements are met.

8) Pretectien for workers in interstate cemmrce would de secured
by eetting up standards for containers and suitable warning
labels.

9) Reglstration and licensing by a government agensy would be re-
gquired for thoee factories handling known carcinogens.

10) Amending of present State occupationmal disease laws to provide

sultable compeneation for occupational cancer and to insure the
industrial control of exposures.

Chet i Bovey

Industrial Eyglenists
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November 23, 19,8

Dr. MclIver Woody

Esso Standard 0il Company
15 West Slst Street

New York, New York

Dear Dr. Woody:

During a visit yesterday to the Illinols State
Division of Industrial Hyglene, ¥r. Kenneth Morse, Director,
told me that his Division would soon start an environmental
cancer study in the state and begin work around Alton,
Illinois. He indicated that this study would include the oll
industry. ‘he study 1s to be done at the request of U.S.
Public Health Service and in cooperation with that agency.
Representatives >f the U.S.P.H.S. conferred with ir, Morse

about two weeks ago to make plans for thls study.

Yours very truly,

2. 504 -

Allan i, Dooley

API 04816




MEMORANTIUM

November 11, 1948

SUBJECT !

Contributions to Fund
S
1945 Solicitation
1947 Solicitation
1948 Solicitation

TOTAL

pisbursements from Fund
Jus-li-s

farverd University

Toxicological Reviews (3-15-u48)

Cutting 041 Dermatits (11-19-47)

University of Cincinnati

Carcinogenicity (7-1-48)
Fluorine Study (11-28-47)
Miscellaneous 4
Books for Commitiee Use
TOTAL DISBURSEMENTS

BALANCE ON DEPOSIT

Allocations and Obligetions

University of Cincinnstl

Carcinogenicity (1-1-49)
Fluorine Study (11-28-48)

Harverd University

Toxicological Studies
(Aramatics and Catalysts) (%)
Toxicological Reviews.(3-1k-U9)

TOTAL ALLOCATIONS AND OBLIGATIONS

$27,000.00
2,500.00

71,000.00

2,500.00

57.77

25,000.00
2,500.00

10,000.00
10,000.00

UNALZOTED AND UNCBLIGATED BATANCE

RECEIPTS AND DISBURSEMENTS - API MEDICAL RESEARCH FUND

$28,500.00
27,800.00

94,300.000
$151,000.00

29,500.00

73,500.00
57.71

103,057.77
47,942.23

27,300.00 -

20,000.00

L7,500.00
$ LL2.23
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UNIVERSITY OF CINCINNATI

JﬂN‘LIGl OF MEDICINE-—RDEN-AUENUE TELEPHONE. UNIVERSITY 2

Nr. Do V. Stroog,

. ne Americé&n retroleum Instlitute,
5, west Sutn Street,

f\ew York Clty ..

pDear Mr. Strocp:

T send you nerewith an &account ¢f the financial status cf :ine
smerican :etroleum Institute project for tne Investigaticn of
cetroleum compounds as of October 1, 1y43. You will note thet,
coincident with tne comparatively small emount of work we nave
teen a2tie to do, the expendlitures nhave been smell. 4Lhe only
sdventage represented therein is that the balance remeining fcr
further investigative work is quite considerable.

Cordially yours,

Kt ¥t.

robert A. Kenoce, M D.

1AK ef
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UNIVERSITY OF CINCINNATI
KETTERING LABORATORY OF APPLIED PHYSIOLOGY
ACCOUNT OF THE AMERICAN PETROLEUM INSTITUTE

FOR THE THIRD QUARTER OF 1S48

1ES (Basd on Prcportion of Time Actuslly Spent
QEQL" on Project)

francis Heyroth - Chemical and Toxicologlcal Assistance 115.07
garl Kitzmiller - Pathological Assistance 17.30
132.37

(SCELLAVEOUS EXPENSE
g3CELL:

Traveling Expense -
Trip to Whiting, Indians August 19th 1948
Dr. Francls Heyroth . . . e e e e e e 31.94

proportion of Secretarial, Library, Janitors, Wash Boys,
Draftsman, Shipping Clerks, Animal Caretakers, Histo-
pathological Preparation . . . e e e e e e e e 34,45

Proportion of Heat, Gas, Electricity, Steam, Gas, Telephone,
Masintenance, Pensions, Annuities ete . . . . . . . . . . 35.88

$234 .64

Balance Remaining for Work in 1948

at End of Second Quarter 1948 . . . . . . . $24,406.43
Ixpenditures 3rd QUArtOr . . . . . 4 o4 . . . 234 .64
3slance Remaining for Work in 1848 . . . . . 24,261.84
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Decomter 1, 1548

Dr. Robert A, Xehoe

University of Cincipmati

Ksttering Laboratory of Applied Physiology
College of Medicine

Xden Avemms

Cincinmti 19, Ohio

Dear Doctor Kshoe:

Pursuant to reccmmendaticn acceptsd by
the Institute's Medical Advisory Coammittee, &t meeting held
in Chicego on Xovember 12, 1538 ani in accardance vith under-
standing meachsd in lettars to and from you under dates of
October 28 and Jovember 5, 1547, we are enclosing check in
the amount 37 $2,500 payadle o tis Universlty of Cincinmati
as contribution towarda development of laformation on fluorine

and fluorine compounds.

Yery truly yours,

D¥S:d
Inclosure
ne: M. ¥lliam R. Boyd, Jr.
Ir. A. . kag and JNemdaxs
of Medical Adviscry Committes
Mr. Lacey Valker

API 04820




UNIVERSITY OF CINCINNATI Q((/

CINCINNATI 19, OHIO T’\ At

December £, ly4=
_ABORATORY OF APBLIED PHYSIOLOGY !

CABLE ADDRESS: KETLAB. CINCINNAT!
#7 (6t OF MEDICINE—EDEN AVENUE

TELEPHONE. UNIVERSITY 2885

Mr. L. V. Strcop,

Americen Petroleum Institute,
& West 5uth Street,

fevw York Clty z..

pear Mr. Etroop:

T nerewith acknovledge with thanks receipt of American Petrcleum
Institute'!s check in the amount of $25.u..v, coverlng expendlitures
to be made on tenalf of the fluorine investigation.

Very truly yours,

_ER Pz,
E. FE. Fortlage, Sgcretary to

Dr. Kehoe
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