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1. The Xettering Ladorstory has submitted s marusarips entitled “in
Analytical Nethed fer Determination af Bense (s) Fyruse in Cesplex Mitures®.
It is the plan of the Kettering Leboratory te submit this menuseript fer publics-
tion in the Journsl of inalybisel Chestetey ou gr sbeut April 1, 195U, The
Committes reviewed the manuscript snd belisves it suitable for publication. It is
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TOPICS ON EXPERIMENTAL PROGRAM FOR DISCUSSION, JANUARY 21, 1954
API RESEARCH PROJECT MC-1l

l. Manuscript, ”Analyt%cal Method for Determination of Bepzo{g]-
pyrene in Complex Materials",

2. Progress in identification of carcinogens which are extracted
by maleic anhydride. -

3+ Progress in identification of carcinogens responsible for
potency of cracked sidestreams,

4. Manuscripts on biological tests on standards of reference,
“carcinogenesis of the Skin, I and II.",

5. Biological tests involving limited numbers of applications of
carcinogenic oils,

6. Accelerating activity of paraffins and alkylnaphtﬁalenes.

7. Comparative effects of hygiene on susceptibility to carcino-

genicity of straight run paraffin distillate versus cracked

fuel oil. .
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\ January 4, 195L

Dr. B. A. Kehoe

The Xettering Laboratery ' -
University of Cincinnati :

College of Medicine

I wrote you previously cenmserning the dates of Jamuary Z1st and 22nd for s meeting
of the RPA Comuittes at the Kettering Laboratory in Cincinnati. I em now simply
writing to reconfirm these dates and to indicste that the Committee would like to
mset with the Xettering Laboratory beginming at 1 p.m. on Janmuary 21st and con-
until noen on Jamuary 22nd, if this can be arranged with your grouwp. Ue
oould eithsr interrupt the mesting at 5100 or 5130 en Jamiary 21st and recenvens
"= ~gat sbout 9 s.m. en January 22nd, er at your convenience oould continue the mesting
into the evening of Janusry Zist in an sttempt to finish wp all bdusiness in ons

©»

¢ dsy, if that is more oconvenient te you. In any event, I do not believe it will
B . be necesssry to decids this prior to ouwr mrrival im Cincinnati. Ecwever, it 1s .
- the plan of the Cemmittes to mest together prior to eoming to the Laboratory se
that we msy have a little greater unanimity of opinion befors we seavens with your
growp and that is wiy we would liks to start the meeting at 1 p.n. on Jamuary
21st, T T T
As » tentative sgenda for the meeting with your group we would suggest the follew-
ings - ‘
1) Minutes of ths last meeting.. -
2) Rsport by Dr. Norten. -
3 Wb’quO
k) Report by Dr, Keboe eu budgetmry mstters.
Peints for discussien which have been agreed wpon by the members ef the
Commdittes. N
(6) Mondplwootf-htmm.
. would be very grestly spprecisted if Dr, Horton and Dr. Phair eeuld have their
* 5 if they are going te have reports, in the hands the menders of the
RP1 Comxittes well in advanss ef the Jamuary 21st date so thad we might all have
the eppertunity te review the reperts econstrustively prior te eur meeting
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but has dees brought sbout by some dissatisfactien on the part of the meabers ef
L the (h-ittu’nththepngreuotmﬂms-eetimettbe&d&m, and is
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* Copies -"é. Horton

Dr. Heyroth
Dr. Phair

ESSO LABORATORIES
Standard Oil Development Company
P. O. Box 51, Linden, N.J.

December 31, 1953

Dr. R. A. Kehoe
Dr. C. H. Hine -
Dr, E. K. Linder

Dr. N. M. Newquist

Mr. E. W, Adams

Mr. L. C. Beard, Jr.

Mr. L. M. Henderson

Mr. R. C. Mithoff

Gentlemen:

Majority opinion seems t o indicate January 21st and 22nd as the
most desirable date for the meeting of the RPA Committee. At
present it is planned that the RPA Committee will meet in a down-
town Cincinnati hotel room the morning of the 21st, will convene
at the Kettering Laboratory that afternoon, will continue the
discussion the morning of the 22nd if necessary, and hold a meet-
ing in a downtown hotel the afternoon of the 22nd if this seems
necessary.

A more detailed letter will be sent to each of you next week out~
lining a proposed agenda for the coming meeting,

Sincerely yours,

/s/ R. E., Eckardt
R. E. Eckardt, M. D.

REE:ilk



December 15, 1953

ey

Dr, R. E. Eckardt

Esso Laboratories

Standard Oil Development Company
P, O, Box 51

l.inden, New Jersey

Dear Doctor Eckardt:

Dr. Kehoe has asked me to write to you to confirm the date of January
7 for the meeting of the RPA Committee at the Kettering Laboratory.
If, however, you should find that January 8 is preferabls, I believe .
that that date will be satisfactory also,

1 presume that you will advise us shortly of the C'.::mmittee'l choice,

Very truly yﬁura.

E. R. Fortlage, Secretary to
Dr. Kehos

C.C.:~Dr. A. W. Horton
Dr. J. J. Phair -
Dr. F..F. Heyroth



ESSO LABORATORIES
STANDARD OIL DEVELOPMENT COMPANY
P.O. BOX 51, LINDEN, N.J.

MEDICAL RESEARCH DIVISION Novenber 30’ 1953 INDUSTRIAL HYGIENE SECTION
MOBERT E. ECKARDT, PH.D.. M‘.’%zmo. NATHAN V, H!NDRICKNS:.‘EI;.FI.'!CTION
HORACE W. GERARDE, PH.D., M.D, FRANKLIN W. CHURCH, M.§.

HEAD TOXICOLOGIST GEORGE M. WILKENING, M.S

INDUSTRIAL HYGIENISTS

Hesars. C.B:Hine .
E. K. Linder
M. N. Nequ'aiat
E. W. Adams
L. C. Beard, Jr.
L. M. Henderson
R. C. Mithoff

Gentlemen:

Since we have not had a meeting of the Research Project MC-1 Advisory Committee
for some time, I am writing to suggest that we plan for such a meeting the first
week in January, 1954. In order to permit weekend travel for those who have to
come a long distance, I would suggest that the meeting be held on Friday and,
therefore, would tentatively at this time suggest January 8th, the meeting to
be held as usual in the Kettering Laboratory and to start at sbout 9:30 a.m.

I would furthermore suggest, as a result of our last meeting, that you mgy wish
to give consideration to having the meeting with the Kettering group on the
7th of January, leaving the 8th of January open for a meeting of the RPA
Caumittee itself at one of the Cincinnati hotels and still having the weekend
Iree for those who have a long distance to travel to get back home.

In the meantims, I would appreciate receiving from each of you suggestions for
the ggenda of this meeting and an expression as to whether or not you wish to
hold the two-day meeting the Tth and 8th, or a one day meeting confined to the
8th. By carbon copy of this letter to the investigators at Kettering Laboratory,
I am also asking for their suggestions as to the best meeting time for them. As
soon as I have heard from all of you, I will inform you of the definite meeting
time and place and a tentative agenda for the meeting.

Sincerely yours,

R. E. ECKARDT, M. D.

Dr. F, F. Heyroth
Mr. D. V. Stroop
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Copy from D. V. Stroop for Information of All Members and Associates
of the Medical Advisory Committee October 13, 1953

ESSO LABORATORIES
Standard 0il Develcpment Company
(e PO Oo Box 51, mmn’ N.JQ

Medical Research Division Industrial nygiené Section

October B, 1953

Mr. D. V. Stroop

American Petroleum Institute
50 West 50th Street

New York 20, New York

Dear Mr. Stroop:

I am enclesing a revised copy of the report of the RP
(Mc-1) Advisory Committee submitted on September 29, 1953 to the
Subcommittee on Carcinogenicity of the API Medical Advisory Commit-
tee. By verbal arrangement with Dr. Davis it is my suggestion
that you have this report duplicated and distributed to all members
and assoclates of the Medical Advisory Committee. ,

Sincerely yours,
/s/ R. E. Eckardt

RQ 3. Emm, Ml D.

REE:41k
Enclosure



REPORT OF RP (MC-1) ADVISCRY COMMITTEE SUBMITTED ON SEPTEMEER 29, 1953,
TO SUBCOMMITTEE ON CARCINOGENECITY, API MEDICAL ADVISCORY COMMITTEE

SUMMARY OF TEE API PROJECT ON CARCINOGENECITY AT X®TTERING LABORATERY

The original program of carcinogenic work at Kettering lLaboratory
grew out of the results obtained from testing a series of 8 oils. The con-
clusion of this work, reported on November 5, 1948, was that all 8 oils
affected the skin. Two of them produced mild irritation, two produced a few
verrucous papillomata, one produced papillomas and two questionable cancers,
two produced a definite cancer each, and one was highly carcincgenic.

As a result of these preliminary studies, the Kettering laboratory
undertock & more extensive research program under the ‘auspices of the API
Medical Asvisory Committee designed to 1) survey refining processes and
materials which might represent potential hazards from the cancer standpoint,
2)biological testing of indicated oils and tars, 3) chemical research to
determine the nature of the carcinogenic components and to develop analytical
techniques for their determination, and 4) an epidemiological program to
develop sound information regarding the actual incidence of cancer among
employees of the petroleum industry and to determine the efficacy over a
period of years of the various safety programs which have been or are being
set up by individual oil companies.

To implement this program, it was suggested that materials from

a number of process be studied, in accordance with the outline on pages 2
and 3 of the Kettering report dated October 27, 1950. .

Non-Accelerating Solvents

In order to have a reference standard to which the results of tests
of these oils could be referred, the laboratory undertock a study of the
carcinogenicity of solutions of methylcholanthrene in benzene. For reasons
related to well known dose-response phencmena it was decided to use the i
average latent period for tumor production as a measure of carcinogenicity,
the average latent period being defined as the length of time required to
reach 50% tumor indices.

In the course of this work with reference standards, it soon becanme
apparent that C3H mice gave fairly reproducible results, whereas CFW mice gave
less reproducible results. It wes therefore decided to standardize the mouse
strain and to use only C3H mice in subsequent tests, even though a considerable
number of tests on oils with CFW mice had already been started or completed.

In additon, it became apparent that if too strong a solution of
methylcholanthrene is painted on the C3H mice too frequently, the health of
the mice, as determined by non-tumor mortality and weight curves, is impaired,
and, apparently, their ability to produce tumors is impaired at the same time.
In addition, other factors which influence the health of the mice, such as
infections, infestations with lice, ete., also reflected in non-tumor mortality
and growth rates, and will seriously affect tumor production. Thus, unhealthy
animals frequently do not produce tumors as readlly as healthy animals, and the
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average latent period is prolonged in the unhealthy animals, Since the
average latent period is taken as a measure of carcinogenicity, it is obvious
that the apparent carcinogenicity of a meterisl could be profoundly influenced
by the health of the animals, and misleading results thereby obtained.

The above observations led to the necessity of painting mice once,
twice or three times per week, depending on the strength of solution being
used, and to the establishment of three or more separate standard curves,
depending on the frequency of painting. The most recent report from the
Kettering Laboratory, however, has shown that these three curves cen be
united into a single curve when they are expressed in terms of the dose of
carcinogen applied per unit area of skin per week. This bhas necessitated
peasuring the area of skin covered by a solution of mothylcholanthrene in a
solvent, Within limits this has been found to be constant for each solvent
tested. The solvents thus far tested have been benzehe, hydro-peroxide-free
amyl benzene, cotton seed oil, technical white oil and fractions of refinery
streams. The effect of these solvents is their effect on the spreading of
the solution. Thus, if the same amount of the same concentration of methyle
cholanthrene in two different solvents were to be painted on the skin 3 times
a week, the dose per unit area need not be the same. If one solvent caused
the solution to spread over twice the area of the other solvent, the dose per
unit area in the first case would be half that in the second case, and the
average latent period for the two solutions would be different, leading to
different Py, values for the two solutions. The Py, value refers only to
concentration of methylcholanthrene in benzene, and serves only as & reference
standard. What this work implies is that it will be necessary in carcinogenic
work to determine not only the frequency of application and the amount applied
per application, but also the area covered by this amount.

Accelerating Solvents

What has been said above applies only to solutions of pure carciggens
in non-accelerating solvents. In the course of the work at the Kettering
Laboratory it was observed that certain solvents, in addition to having an
effect on the area of spread of the solution, also have a specific cffect on
the carcinogenicity of the solution. Thus it was found that different doncen~
trations of methylcholanthrene in some solvents, even though they spread over
the same ares, have essentially the same average latent period. According to
the above, this should not be the case since the dose per unit area should be
different. In this case the area remsins constent, the amount applied per
application remains constant; but the concentration veries, and hence dose
per unit area varies. Theoretically, therefore, the average latent period
should vary, but actually this was not found to be the case. The explenation
for this effect is that the solvent exerts some specific accelerating action
on carcinogenesis. To summarize these two concepts, it may be well to give
some equations. Thus, dose per unit aree per week may be defined as follows:

d= mgmxex?P
a
where mgm = mgm of solution applied per application
¢ = concentration
£ = number of applications per week
e ® area covered
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In the first case of 2 noneaccelerating solvents with different
spreading, mgm, ¢, and £ were constant, but a varied, thereby influencing d.
In the second case, mgm, £, and & were constant, but ¢ varied, and hence.d
alsy) was va¥ieble; but this did not infiuvance average .latent pericd. °"Hence
tvo situations exist, -cne in which the rate of tumor formation is related
directly to 4, the other in which it is not. To date, dodecyl benzene,
normal hexadecane, methyl naphthalene, cyclohexyl decane, phenyl dodecane,
cetane and phenyl decane have been found to be accelerating solvents, although
gasoline.is not,

An interesting observation recently made is that 4f dodecyl benzene
is applied once to the skin, and then serial biopsies taken, holes in the
epithelium can be observed microscopically but not grossly. It has been
postulated by the Kettering lsboratory that these holes provide foel of
rapidly regenerating epithelium which may be responsible for the accelerating
action observed.

Refinery Streams

As a result of the above information of & fundemental nature
developed over the past several years, the Kettering Leboratory now believes
that carcinogenic refinery streams may be divided into two mein clasgses:

1). Those streams or materials in which Py 1s related to d.
2). Those streams or meterials in which Py 18 not related to d.

In the first group fall those materials such as catalytically
cracked residue in which carcinogen concentration is so high or accelerstors
relatively so low that the carcinogen concentration becomes of first importance
s a measure of tumor activity in mice. In the second group, characterized by
medium distillates, the carcinogen concentration is so low and the accelerator
concentration relatively so high that the accelerators are more important in
the rate of tumor production of the mouse skin than the carcinogens. ;

The laboratory has develcped information which indicates that the
accelerators are present in those refinery streams boiling from 450-650°F.,
vwhile carcinogens are present in those streams boiling above 650-TO0SF. Thus
in mixtures which have a wide boiling range, say from 450-1000°F., the careino-
genicity of the mixture may not be dependent alone on the amount ‘of TOOOF.+
material present, but also on the amount and nature of the 450-650°F. fraction.

In partial support of this concept, the laboratory has analyzed a
series of refinery streams for their benzpyrene content, in accordance with
a method developed by the laboratory, and have related the determined benz-
pyrene content to the Pya {eppendix. II -of January-September, 1953 Progress..
Report). These determinations indicate that the % BP/Pyp ratio essentially
divides into two groups, those that run from 0.30 and higher, and those that
run from 0.10 and lower. The first group of materials falls in the first class
of refinery materials, and the second group into the second class.



Tables of PMC

In the newly distributed tables of P values distributed on
September 1, 1953, essentially three types of results are given:

1). Those in which both the average latent period and the
Py values ere given in parentheses. It 1s the feeling
of the leboratory that these results are open to serious
errors in €keiw» aceuracy dgé €6 wneontrolifble variables
£» the biologienl expertments suck ‘as-poor.heanlth,
toxieity of applied materials, etc.

2). Those in which the average latent period is enclosed in
parentheses but the Pyp value is not. These are pretty
good experiments from a biological stendpoint, but the
laboratory still has some reservations about the accuracy.

3). Those in which neither the average latent pericd nor the
P,,~» values are enclosed in parentheses. These experiments
are believed to be as good a biological experiment as it
is possible to obtain,

Of the samples in these tables for which a Py value is given, 57
fall into the first group, 93 fall into the second group, and 27 fall into
the third group. It is the feeling thet the 57 samples which fall into type
1 results should be examined critically and some of them repeated and brought
into a type 2 or 3 experiment. Since much of the validetion of the theories
of the laboratory is dependent upon accurate P, values, it s highly deeirable
thot these Py valueg bemade as acbm'a:.asbiolggical experimentation Wil permit.

Another serious defect of these tebles is that in some experiments,
animals have been eliminated from the experiment because the lasboratory
believed that bilologically it was unsound to include them., In seversl cases
the results are based on as few as 6 animsls. It is to be desired that no
results will be finally reported unless a minumum number of 20 animals are
included in the experiment. The Committee recognizes the validity of throwing
out some animals, but feels that where this has been done, the experiment
should be repeated to include at least 20 animals.

Qther Observations

The lsboratory has determined that washing is an effective way of
reducing the cercinogenicity of an oil to the skin of the mouse. In general,
the sooner the oil is washed off, the better. Iimited experiments with barrier
creams are difficult to interpret but the laboratory feels the use of barrier
creams in accordance with recognized practice followed by washing may offer
advantages greater than washing alone.

Epidemiology

The epidemiological data is accumulating in the laboratory, with
some 1200 cases now having been reported., No definite trends are as yet
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discernible but it was not anticipated that any such trends would be
discernible prior to at least 5 years experience. It is hoped that the
support which the General Committee, Division of Refining has given to
the epidemiological study will stimulate renewed reporting of the cases
with sufficient medical and occupational histories to permit some early
correlations to be made about 1956,

Summary

- +-1, The RP (MC-l) Advisory Committee believes that the Kettering
laboratory is performing importent work in the field of carcinogenesis of
refinery streams and materials. They believe that although a great many
practical answers have already been obtained, the work should. be pursued
because the work of the laboratory promises to provide many.
answers to questions Which’ now exist concerning industrial u.nd occupational
cMogém" e -

2. It is believed that the work with non-accelerating solvents
which relates the carcinogenic responses of a solution of pure carcinogen
to the dose applied per unit area per week to the skin is of extreme
fundamental importence. The Committee urges that edditional work be
conducted to establish firmly the curve which expresses this relationship.

3., It is also believed that the work with accelerating solvents
is also of extreme fundamental importance and that this should be pursued
vigorously in en attempt to develop a complete understanding of the relative

role of carcincgens and accelera.tors in refinery . streams “and_ ma"{eﬁals.

4. Since much of the correlation of chemical analyses with
biological potency is dependent upon the accuracy of Pyo values, the Com-
mittee laments the fact that many of the Py values thus far reported are
based on data which the laboratory recognizes as not having been obtained
from the best biological experiment possible., The Committee suggests, there-
fore, that the lsboratory devote considerable effort to repeating those
experiments in an effort to develop Pys values that are based on the soundest
possible biological experiment. :

5. The Committee believes that the work with washing techniques
and protective creams may provide intensely practical guides to refinery
hyslene practice and suggests that this work be pursued as new approaches
appear to the laboratory.

6. The Committee recognizes that the epidemiological studies cannot
be expected to produce significant results until at least 1956 , and, therefore,
urges that renewed efforts at adequate case and occupational history reporting
be made during the next several years. It believes that adequate medical
staffs can do most to insure the success of this program, and in this connection
it acknowledges the stimulus that the General Committee, Division of Refining
has given to the attainment of this objective.

7. The lsboratory has already determined that a number of refinery
streams and materials have a relatively high degree of carcinogenicity.
Although data obtained with mice carnot be directly transposed to humans, there
is sufficient data in occupational cancer experience to indicate that the
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petroleum industry cannot take lightly the observations of the laboratory
on the carcinogenicity of these refipery streams and meterials.

8. The Committee recognizes that the laboratory at best can
determine from its biological eand chemical work only the relative carcino-
genicity of various refinery streams and materials. The determination of
the hazard 1s dependent upon factors of extent, frequency, duration, and
length of exposure. As recognized by the laboratory in Dr. Kehoe's talk
to the members of the General Committee, Division of Refining the determina-
tion of the hazard is at present a function of the individual petroleum com-
panies.-Adequate medical end industrial hygiene steffs are essential in these
individual compenies if they are adequately to appraise the hazard. The
Committee supports Dr. Kehoe's plea that petroleum compeny managements
recognize this truism and make plans for the develcpment of such adequate
medical and industrial hygiene staffs.

9. It is apparent that the laboratory has accumulated sufficient
data that publication of results will be deemed desirable in the near future,
The Committee recognizes the right of the laboratory to publish, and urges
that the mechanism be established so that these publications can be reviewed
in a finite period of time. As a suggestion, it is proposed that this mechanism
be s0 established that review by API management and suggestions and criticisms
for the laboratory from API management be made availsble within sixty (60) days.
If no criticisms or suggestions are cbtained by the laboratory at the expiration
of this time, the laboratory can assume that none are forthcoming end proceed
with publication. It should be recognized that this review 18 for the purpose
of helpful criticlsms and suggestions, and not for the determination of whether
or not there will be publication, since the contract with the laboratory
clearly states that the laboratory determines if and when publication occurs.

ene0000nee

October 7, 1953
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- ESSO LABORATORIES
STANDARD OIL DEVELOPMENT COMPANY
P.O. BOX 51, LINDEN, N.J.

MEDICAL RESEARCH DIVISION _ INDUSTRIAL HYGIENE SECTION

ROSERT E. ECKARDT. PH.D:, MO, NATHAN V., HENDRICKE. CH.E.
" FRANKLIN W, cuuncu iy

HORACE W. G RAR D P ToxICoLoalsT . Scptember 22, 1953 GEORGE M. WILKENING, M.S.

INDUSTRIAL HYGIENISTS

. %iE€fTer Javis
Prillips Petroleum Company
Bertlesville, Oklzhoza

Jear e devis: .

As now Chairman of the RPA Commdttee,; I have prapared the attached report summarize
ine tl:e activities of the Kettering Leboratory as I see them to the present tirze.
It swwould be my intenticn to present this to the Subcomnitteec on Carcinogeniecity
m.e-c.me in Houston as 2 £ormal report of our RPA Cormittee to the Subcormittee.

zeause of the une vailabu ity of time to obtain appravzl from each of the RPA
Covitice merbers, I gm wieble to claim this as a full RPA Committee report.
Fowever, I plan to arrive in Fousten &t abeut two otclock lionday afternoon,
Septerker 20th. snd heve a ressrvatlon ab the Shamrock Hotel beginnming in the
evening., I would be hapry to go over this report with amy end/or ell members of
the RPi Cormidttee that evening in ovder to introduce any corrections or suggoess
tions thet might seem wa'ranted, or, if the Committee 30 decides, to sbandon this
redort elbogether. For any meners of the RPA Cemmdttee who will noct be in Houston
¥ondsy evendng, I wowld suggest that they write me their eriticisms end suggestions
% the Shossocl Hotel and t‘zey will be tsken into ccnsideration st the diseussions
which tke rapgt of the Comnities will hold thet evening.

I = sending LiTec c",.is:‘. of thic report %o D, Horien with the suggestion that
12 %32 his gny cormments wbich he feels I should have imciuded in this report, o
35 G2 dlsegrees with ovr interpresteiicn of the work of the Hettering Laboratory,
to gdvize re of the orinlon of the Leboratery tonday

tvr extra oondcs of the ropert being seub to Dp, Horton

2 that this prepord camot te ccrr‘letr sumary of 231 of the werk done

: ettering Leberctory, nemiw % f:od.u have to te too lon,,, but I do

feal suct it SS28 eoiavs, &t 2east i vy nind, the ;:*pe:-,e.m ctservations which

heve bhoen meds 4rws fer &7 the K\...":,:‘:'.'.;." L*‘w— ratoTy, and in the summory erphasizes

thz Impertant peints thzsb should be pursued in the werlt of 4ha Lebovatory. It is

o atpe that m:: RPE Cermclttsa, i mo% wishing fo a"ce:'; this report, will deen
advisable tc pzpare ¢ repo.*t S-’.T.C‘.}h..u cizilar o this one vhich can be sube

rlttzd to the Subcszr:zitte- cen Cercincgenesis at the Heuston n:..et-'ng. If it is
eegoghie with this Commaittee and with you, it wowlid be my plan o read this repert
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bzfore the Subsormistes ¢x Tuesdey morning and thon o have copies nade availe
gtle to casch of the membors of the Subcommittee on Carc:mogenesis Tollowing the
Houston meeting. Furthermsre, it would be ny sugzestion that the Subcomdittee
mey wich to consider sending 2 report similar t9 this to the ledical Adviscry
Committee with the svggestion thet it be forwarded to the Safety Committee ¢f
the Board of Jirectcrs of the API.

As I have indiceted above, the report which I am sending to you now should be
considered only as iy own rough draft of such a report; representing only my
jdeas. end sublect to the spproval of the other members.of the RPA Comnittee.
I trust that our RPA Cormittee will be able to coxe to some sgreement on this
report londay eveaing in Houston pricr to the meeting of the Subcommittee on
Cereinogenesis. )

Sincsrely,

R. E. ZCKARDT, I, D.

¢z 'with abttacament: e Ta . Hize
Dre ©s Ko Linder
e Mo Na I'!C:\"q"list
3'2‘- EO ,:. ftC.’.‘.ms
Dre Le Ca Begrd, Jr.

v, L« ! Hencderson :
re Re 0o lithaif /

Dr. f. desler Horton (3)

I:!'o Ze Va Strocp
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70 SUBCOMNIPTRE ON CARCINOGENESIS, API MEDICAL ADVISORY COMMIITTE

SUMMARY OF TRE API PROJWCT ON CARCIFOGENESIS 4T KE1TEKING LABORATOKRY

The original program of carcinogenic work st Kettering leborstory grev‘oux
of the‘rgqﬁlta obtained from testing a series of 8 oils. The conclusion of
thie work, reported on November 5, 1948, was that all 8 oils affected the skin.
Two of them produced mild 1rritatio;. two produced a few verrucous papillom:zta,
one produced parillomee and two cuestionables cancers, iwo produced a definite
cancer esch, and one was highly csrcinogenic, _

Ap a result of these prelizinary studies, tho Xettering Leboratory under~
took & more extensive research program under the zuspices of ths API Medical
Advisory Comnittee desigmed to 1) survey refining procCesszes and manterisls which
might represent votential hesards from the cancer stendpoint, 2) biologicel
testing of indiceted oils and tars, 3) chemical research to determine the
rztire of the carcinqgenic coaponentes and to develop analyticél téchnigues for
their determin:tion, and, 4) an epidefniol.ogical progrem to develop sound
informstion regerding the actual incidencs of cancer emong employees of the
r2troleum industry and to determine the officacy over & period of years of
tae vezriouns gzfety p¥§grems which have deen or are being set up by 1ndividual
oil compsnies.

To imolement this progrem, it was suzested that meterizls from & number

of rroccsses s gtudied, in accordance with the outline cn puces 2 and 3 of the

Fattering report deated Octodber 27, 1950.



Honeaccelerating Solvents
In order to have & reference standard to which the results of tests of

thece 0ils could be referred, ths laboratory undertook & study of the carcino-
genicity of solutions of methyl cholanthrens in denzene. For reasons related to
well known dose~resrtonse phenomenn it was decided to use the averrge latent
period~for tumor produétion as & measure of carcinogenicity, the &ver:ge

latent period being defined as the length of time required to reach 50% tumor
indicas. ' X

In the course of this work with reference standards, it soon dbecame
'ap?arent that C3H mice fave fairly reproducible results, wherezs CFW mice gave
lens reproducidle resulis. It was, thersfore, dscided to lt#ﬂdardize the mouse
strain and to use only (3H mice in nubsgquent tests, even though a considerzdble
nurber of tests on oils with CFW mice had already‘bsen sterted or completed.

In adéition, it became aprarent thast if too strong & solution of methyl
cholan:niene is painted on the C3H mice too frequently..the health of the mice,
as deterained by non-tumor mortality end weight curves, is imprired, and,
avpareatly, thelr ebility to ornduce turors i3 imp.ired at the same time. In
adcition, other facters vwhich influence the healik of the mice, such as infections,
inlestntions with lice, etc., zre 2lso reflecteé in nen-tumor mortanlityi end
growth rstes, angryill seriously sffect umor prcduction. Thus unheslthy
enimsls sét;:§§§:$:§¥e do not vroduca t;mora as reedily as healthy anim:ls,
and tha pverrge latent perliod is prolonged in the unhealthy cnimals. Sirce
the avar:ge letent period is tzken ege a measure of carcinogenicity, it is
obvious that the apperent cercinogsnicity of a mz=terisl could be profounily

influenced by the heelth of the anim-ls, and misleeding results thereby obtained.
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The £bove observctions led to th: nscessity of painting mice once, twice,
or three times ver week depending on the strength of solution being used, and
to the estzblishment of three or more separrte etendard curves depending on
the frequency of painting., The most recsnt rejort from the Kettering Laborstory,
hovever, has shown that those three curvaes can de united into & single curve
whon they are expressed in terms of the dose of carcinogen applied per unit
eree of skin per weelk. This has necessitated meesuring the area of skin
covared by & solution of methyl cholanthrene in & solvent. Within limits this
hec besn found to be constant for each solvent tested. The solvents thus fer
testosd have bzen benzene, hydro-paroxidex-free anyl benzene, cotton seed oil,
technicel vhite oil and fractione of refinery etreems. The effect of these
solvents is their cffec’ on the spreading of the solution., Thus if the same
amcunt of tha rame concentration of methyl cholanthrene in two different
solvents vere to be neinted on the skin 2 times a weelk, the dose per unit
arec 2:ed not ba the sanz, If one solvent csused the solution to spraad over
Twize the ares of the other solvent, the dose per unit srea in the first case
vould heo rall that in the second caee, and the averags lsteant period for the
twe solvtions would te different, leading to differant PHC velues for the two
solutions. Ths PMC value refere only {c concentration ¢f methyl cholan?hrene
in Sznzens, and serves only ss & referencs stendsrd. Yhat this worik implies i
thzt 1% will be necassary in carcinogeric vork to dstermine_not only the fre-
cucnsy of epnlication and the emount aprlicd per application, dut also the area

coverz3 by this amount.



Accelerating Solvents
What has been said ebove applies only to solutions of pure carcinogens in

non-accelersting solvents. In the course of the work at the Kettering Ladoratory
it was obeerved that certain solvents, in addition to having an effect on the
area of spresd of the solution also have a specific effect on the carcinogenicity
of the ,e_o}ution. Thus it was found that different concentrations of msthyl
cholznthrena in some solvents, even though they spread over the same area, huve
esrentislly the eame everage latent period. According to the sbove, this should
rot be the case since the dose per unit area should be different. In this case
the area reusins constant, the amount appliied per application roﬁaina constant,
tat the concentrstiorn varies, and hence dose per pnit ares varies. Theoretically,
therefore, the aversge latent period should vary, dut actuslly this was not found
to te the cass. The explenztion for this effect is that the solvent exeris

zome epecific acecalerating action on cercinogeresis. To summarize these two
csncepte, it mey Ye well to give some equ.utions. Thus dose per unit area per week

a3y be defined as follows:
gem x c x £
4d =

o2

vhero megm = mgnm of solution wpolied per apslicetion

c = concentration '\w‘k Qe
£ = nunber of applications rer week
& = area covered
In the first cese of 2 non-acceler:ting solvents with different l;iree.ding,
mgm, ¢, and f were constent but a veried, theredy influencing d. In the sccond

cese, mem, f, and a were constent but ¢ varied and hence 4 also was variadle,
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but this did not influence average latent period. Hence two smiturtions exist,
one in which the rate of tumor formation is related dirsctly{s 4, the other in
vhich it is not. To date dodecyl benzene and normal hexadecane have been found
to be accelerating solvents, although gasoline is not. | .

An interesting oburvat:lon'recently made is that if dodecyl benzene is
aprlied once to the skin, and then serial biopli;: teken, holes in the epithcllﬁ
can be obeerved microscopically dbut not grossly. It has been postulated by
the RKettering Laboratory that these holes provide foci of repidly regeixoratlng
epithelium which may be responsidle for the acceleratix;g action odserved.

Refinery Streams

As a result of the above information of a fundamental n:.ture de'vnloped over
the past several yeare, the Kettering Leborctory now delieves thzt carcinogenic
refinery streams mey be divided into two main clesses:

1). !I'hose' streans or materizls in which Py is related to 4.
2). Those streams or meterinls in which Pye is not related to d.

In the first grocp fall those materials such as catalytic;ally cracked
residéva in which cercinogen ciuncontretion is so high or accelerztors relatively
$0 low thet the carcinogen concentraticn becomes of first importance ae & measure
ef tumor ectivity in mice. In the second group, charccterized dy medium fiistinatea.
tae carcinozen concentration is so low and the accelerator CODW
rolatively so high thet the zcceleretcre are more important in produc. _?:mors
of the mouse skin than the carcinogens.

The leboratory has developed information which indicates thet the accelerators
are present in those refinery streams boiling from 450.650°F,, while carcinogens

are present in those streams boiling above 650-~-700°F. Thus in mixturss which
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have a wide bou::ng range, say from 450-1000°F., the carcinogenicity of the
mixture may not be ;hpondeut slone on the amount of 700°F. + material present,
but alac on the amount and nature of the L50-650°F. fractionm.

In partiel supirort of this concept, the laboratcry has enalyzed o series of
refinery 'atream for their benzpyrene content, in acco)rdance with a method
dovelopeﬁrw and have relited the detsrmined benzpyrene content to
the Py, (appendix II of Jenuary - September, 1953, Progress Report). These
determirctions indicate that the % BP/Py. ratio essentislly divides into two
groups, those thnt run from 0.30 and higher, and those that run from (.10 and
lover. The first grouv of materials falls 15 the first class of refinery
ruterirls, and the sscond group into the second class. In three instances '
(5?16, 7 s.-;d 91) this ratio lay between 0.1 and 0.3, and these three oils may

wvarrent further study, — W'L/‘)W 3 rﬁ*ﬁ'('“k”‘l'ﬁ?

Tables cf Pyp
In the newly distriduted tables of PKG valueg distriduted on September 1, 1653,
eseentizlly three types of results are given:

1). Those in which both the average 1l:tent period and the Py, values
are given in parenthesse., It is the feeling of the laboratory
that these results ere open to seriour errors in their accviracy
due to uncontrollable variables in the biological experimenis such
as poor heelth, toxicity of applied mmterisls, ete.

2). Those in which the average latent period is enclosed in pzrentheses
but the Pyo value is not., These are pretty good expcriments from
a biological standpoint, dut the laboratory still hes some

reservations about the accuracy.
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3). Those in which neither the averige latent period nor the Pye
value are enclosed in purentheses. These e:periments zre
believed to be as good a biological experiment as it is possible
to obtain.

0f the samples in these tables for vhicl} 8 Pyo value is given, 57 fall
into the-first group, 93 fall into the second group, and 27 fall into the
third group. It is the feeling gf this vriter (and I hope the remaining members
of the RPA Committee) that the é‘? semples which fall into type 1 andik results
can be repeated and brought into‘ & typzon;.experiment. Since much of the val-
idation of the theories of the lubor:tory is dependert upon accurate PHO
values, it is highly desirable thet these Puc values De mads as esccurate as
biological experimentetion will permit.

Ancther serious defect of these tsbles is that in some experiments, animsls
hove bzen eliminsted from the experiment because the ledoratory delieved that
biologically it wes unsound to include them. In several cases the. results are
btased or £8 fev as 6 enimels. It 4z to De desired thut no results will de
reported unless e minimum number of 20 animsls are includad in the experiment.
The “omr:ittee recognizas the vzlidity of throwing out some amnimsls, but feels
thnt where this has been done the experiment sheuld be repeated to includp ¢t
leagt 20 animsls,

Other Chservaetions

The lzboratory hes determined th:zt weshing is zn effactive wey of reducing

the carcinogenicity of an oil to the skin of the mcuse. In general, the sooner

the oil ia vaghed off the better. Limited exrverimentes with white 01l wash and

—_—
R orE ey

bYarrier creems ars difficuli to interpret,

\\\’\’ \\Wor tho use of barrier creams in association with
1

washing, mey offer ad7antages greater than with weshing slone.
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Epidemiology

The epidemiological data is accumul:ting in the leborstory, with some 1200
cases now heving been renorted. Ko definite trends are as yet discernible but
it was not asnticipated th:t any such trends would be diecernidble prior to at
least 5 years exoerience. I% is hoped that the support which the General
Committee, Division of n;ﬁnang hes gziven to the epidemiological study will
stimulate renewed reporting of cases with sufficient medical and occupational
histories to permit eome early correlztions to be mede about 1956.

Summery

1. Tho RPA Committee believes thut the Kettering Leboratory is performing
important work in the field of carcinogenesis of refinery strezns and materials,
They believe th:t although & great many practical ansvwers have already deen
obtained, the work should be pursued because the work of the laboratory promices
to providie many fupdamental answers to qu;stions which now exist concerning
industrial and occupationsl carcinogenesis.,-

2. It is believed that tha work with non-accelerating solvents which relaten
tkee carcinogenic response of a solatilon of pure cercinogen to the dose applied
per unit area per week to tha skin is of extreme fundsmental importence. The
Cornitien urges that.additional wvork be conducted éo establish firmly theicurve
vhich expregses this relationship,

3. It io a8lso believed thst the worlk with accelerating solvents is alsc of

extreme fundamental importance and thst this should %e pursued vizorouely ia

an attempt to develop & complete understanding of the relutive role of carcinogens

end accelerators in refinery streams and mzteriale.
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L, Since much of the correlation of chemical anslyces with biological
potency is dependent upon the accuracy of Phc values, the Committee luments the
fact that many of the PHc values thus far reported are bdased on data which
the laboratory recognizes as not hroving been obtained from the best dioclogical
experiment pvossidle. The Committee suzgests, therefors, that the laboratory
devote censiderable effort to repeating those experiments in an effort to
develop Fys values that are based on the soundest possible biological experiment.

5. The Committee beliaeves that the work with wushing technicues and protective
creams mey nrovide intensely practical guides to retin;ry hygziene practice and
suggects that this work be pursued et new approaches appeer to the laboratory.

6. The Comnittes recognizes thot the epidemiological studies cannot be
expectod to produce significant results until at least 1956, and, therefore,
nrges'that renewed efforts at adequate case and occupational bhistory reporting
be mede during the next several years. It believes thet adequate medical staffs
can do most to insurs thoa success of this program, and in this connection it
acknowledges ths stimnlus that the Generzl Committee, Divisio# of Refining
hae given ¢to the attainment of this odbjsctive.

7. The laboratory has already determined that a number of refinery streams
and materinls have a relatively high degree of carcinogenicity. Althoug§
date ottained with mice cannot be directly transposed to humans, there 1;
sufficiant date in occupaticnal csncer experience to indica%e that the
petreleur industry ceamnot take lightly the observations of tﬁo ladboratory on
the carcinogenicity of tﬁeee refinery streuams and naieriall.

8. The Committee recognizes that the laboratory at best can determine
from its biological end chemical work oniy the relative carcinogenicity of

varioun refinery streame and matsrials, The'determination of the h.gzard is
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dependent upon factors of extent, frequency, duration, and length of exposure.
As recognized by the leboratory in Dr. Kehos!s talk to the members of ths
General Committee, Division of Refining the determinstion of the hazard is at
present a function of the individusl petroleum companies. Adequate medical
and industrial hygiene staffs are essentisl in these individusl companies if
they sre adequately to avpraise the hazard., The Committee supports Dr. Kehoe's
vlea thet petreleun compeny mas&genents recopgnize this truism and muke plans
for the development of such adaguate medicel and industrial hygziene staffs.

9. It 1s apparent that the_lahoraxory has accumulsated sufficient data that
publication of reaultis will be deomed denirzdle in the near future. The Committee
recognices the right of the Laborrtory to pudlish, nd urges that the mechanism
be estsblished 8o that these publications can be revieved in & finite period
of time. As a svpgection, it is proposed that this mechenism be so established
that review by API management mnd suggestions end criticisms for the laboratory
from AP7 managetent be mede avaiiable wttﬁin sixty (60) days. If mo criticisms
or suggusiions are obtained by the lezboratory etthe expiration of this tims,
the laboratory can assume that none are forthcoming mnd proceed with publication.
It shouid bBs recognized thzt this review is for the purpose of helpful criticisms
and cugsestions, and not for the determination of whether or not there wi&l be
pudlice=icn, since the ccntract with the l:borztory clearly ststes that the'

lsboratsry determines if and whea publication occurs,



ROBSERT E. ECKARDT, PH.D., M.D.
HORACE W. OIRARDE PH D., M.D,

- ———

ESSO LABORATORIES
STANDARD OIL DEVELOPMENT COMPANY
P.O. BOX 51, LINDEN, N.J.

MEDICAL RESEARCH DIVISION Avgust 20, 1953 INDUSTRIAL HYGIENE SECTION
NATHAN V, HtNDRICKS cH
DIRECTOR orlu:'non
. FRANKLIN W, CHURCH M.S,
EAD TOXICOLOGIST . GEORGE M. WILKENING, M.S.
INDUSTRIAL HYGIENISTS

Dr. R. C. Mithoff

California Resoarch Corporation
200 Bush Street

San Francisco 4, Califormia

Dgar Dr. Hithoff:

In responss to your letter of Auguet 17, 1953, T am listing
tha seven points which Dr. Beard ontlinsd in his letter o
oe of April 22, 1953

In view of the foet that you hove expressed interest in
{these seven points prior to ths meeting, I am also sanding

& copy of Dr. Beard’s questions to all of the other members
of our committee.

I chall look forward to sseing you in Cineimnati.

. Sincerely yours,

R. E. ECKARDT, M. D.

REE:41k i
Attech,
ce with sttsch. - Messrs, C. H. Hins R. Ae Xehoe

E. K. Linder A. W. Herton

Ko Be Newguist Jeo Je Phair

E. W. Adams F. F, aamth

L. C, Beard, Jr. K. Davis

L. Y. Hendarson D. V. Stroop



(Taken Zrom letter to Dr. R. E. Eckardt from Dre L. C. Beard, Jr., L4/22/53)

1)

2)

3

L)

5)

é)

7

Establish by mouss tosts on successive raffinates the efficacy of T franlddu
multiple extractions with furfural to remove carcinogens from a : R A X
corcinogenic lubricating oll fraction; say from a 100" paraffin oil Crac .
from 1id~Continent crude. j“m

Crme gk
Contimue to completion work to determine if viscosity has a physical Yo
effect in delaying the sppearance of papilloma,. Y ol (LYo

Dst¥rmine if asphalts from catalytic cracked residua have carcinogenic
properties. Refer . Kieffer Davis! letter Merch 9, 1953. Does their
solid nature prevent skin sbsorption and subsequent cancer? =YwX i Li,gs-as pder |
!.wﬁx\s.\). . anell Py M
. Mackenzie at one time urged to paint a cage of mice with a carcincgenic P
petrclaun fraction until the sppearancs of the first pspillema in any one :
mouse and then to stop painmting and just observe. These data sre requisite "
tc answer the question as to whether:we may have lgtent cases which can ase. ™
bloom forth later. I lnow that with bsta nsphthylamine this cen occur. o To\iw
Can it occur with petroleum arcmatics? /

lhat ere the comparative carcinogenic effgcta of concentration x on 2y
square centimeters vercus concentration 2x on y squere centimeters? In
other words, waat aze {he relgtive, effecis of e ation and swrface L. {

aren painted? @’»&@)«W&%&HM | Crmpeiliy T bin %

Using a relative wesk carcinogen such &s Mid-Continent 100" pgraffin oil,
whst lengthening of the latent period is obtained in cycles comparable to
cutiing-oil operstors washing for lunch gnd at the end of an 8-ha€ shift?

: AL B Sy Ve K PT-S
Should we implemeat & critical survey of the epidemiologle 1i: ture to
determine the relative incidence of cancer of the skin in metal workers
(cutting 0ils), garsge mechanics {motor oils)? (« W\K‘&k"\.\ oK, g

Gt ) ook 3P

{
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ESSO LABORATORIES
STANDARD OIL DEVELOPMENT COMPANY
P.O. BOX 351, LINDEN, N.J.

MEDICAL RESEARCH DIVISION sugust 6, 1953 INDUSTRIAL HYGIENE SECTION
ROBERT E. ECKARDT. PH.D., M.D. NATHAN V, HENDRICKS, CH.E,
DIRECTOR NEAD OF SECTION
HORACE W. GERARDE, PH.D., M.D. FRANKLIN W, CHURCH. M.§.
HEAD TOXICOLOGIST GEORGE M. WILKENING. M.S.
INDUSTRIAL HYGIENISTS
c. Ec mnz. nl DD
El x.*under. K. D.

X. nev@lﬂt’ K. D,

Y. Adacs

C. Beard, Jr.

¥, Hendcrson

C, Mithotff -

Gentlemen:

Having Just returned from a pleasant three veeks iz New Hampshire, I

an

now in a position o tally your sugzesticns as to the meeting at

the Kettering laboratory in Cincinnati. Thus far, siXx membders of the
Comnitiee and Dr, Eehoo have folt that a meeting somevhat in advanco

of
Fri

the Bouston meetings would be advisable and all have agreed that
day, September 11 would be a satisfoctory date, Moy I offer xy

apologies to all of you for having stated that this Friday was September

i0
poi

in ny first correspondence with you all. ZEach of you carefnlly
nted out that Friday is September 11, and on checking my calendar,

I find that you mre all quite correct. Therefore, I would suggest that

o
o9

Committes plan to meet ia the Xettering laboratory at about -§ a.m.
the moraing of Friday, Septeamber 11, 1953.

A% the momen%t, I would cugzest the f£ollowing as a tentstive pgends:

Approval of the minutes of the lesst xeeting.

Progress report and outlins of future wark by Ir. Herton.

Prozress report end outline of future work by Dr. Fhair.

Budgetary discussion by Ir. Zchoe. i

Surmery of Dr. Eorton's visit to Zurcpe this summer.

Sevon proposals dy Dr, Beard vhich should receive discuesion by the Committee,
Any new items by mexbers of tho Committee.

The time gnd place of the next meeting of the Cormittee. (lIresumably to

be held at the Shamrock EHotel in Houston in conjunction of the meeting

of the full Subcommittes on Carcinogenicity on September 29, 1953.)

I ghall look forward io seeing you all at the meetins in Cincinnsti and to
receiving from any of you additional suggesticns for items to bde included

on

the agenda of ocur September 1lth meeting.

Sircerely yours,

R.E.Lehaned ¥

BEE:gch R. E, ECKLRDT, M. D.

cel

D». B, A, Zehoe
Dr. A, ¥, Horton
Dy. J. J. Fhair
Ir. ?, 2. Heyroth
Ir. X, Tevis

¥r. D. ¥, Stroon
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ROBERT E. ECKARDT, PH.D., Mélpi n NATHAN V, MlNDRlCI::.A g.;'li
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HEAD TOXICOLOGIST m 26. 1953 GEORGE M. Wll:'l‘(tﬂlﬂghﬂﬁg.mmm
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¢. H. nm. '._no'_

b 1% :o Limr. '. ”.

X, X. Newquist, N. D.

3. ¥. Adans

L. 0. Beard, Jr. -
B, €. Nithott

Gentlement

1t has been suggested by several of the msmbers of the Research Project NO-1
Advisory Committee that our coxmittes should meet in Cincinnati scmetime prier
t0 the schedunled meeting in Houston on September 29th. You will remsmber that .
the Beptember 26th meeting is being planned as a jJoiat meeting of our Research
Project NO-1 Committee with the whole Subcommittee on Carcinogenicity and
several members of the smaller commaittse have felt that it would make it im-
possidle to accomplish ocur best effectively in such a large meeting. Zherefore,
2 preliminary meeting at Cincinnati has been suggested in ordsr to dispose of
soms of the details of the Kettering laboratory werk which could not so easily
be presented to the total Subcommittee on CGarcinogenicity. Such things as
budget and detailed discussion of some 0f the results could bde accomplished in
the smaller meeting. I am writing therefore to suggest that our RPNC.)
Committee meet in Cincimnati on Friday, September 10, 1953. I an suggesting
this date in order that those who have far to travel will be adle to Tetura on
the weskend without less of tims from work and bdecause I will be in attendmnce
at the Gordon Research Conference oa Cancer until September Lth. .
1 wonld appreciate hearing from each of you whether this date is satisfactory
and whether I should proceed with plans with the Kettering Laboratory to arrange
such a mesting.

8incerely yours,

R.E. Eckarel ¥

R. X, ACKARD?, K. D. -

ce: Dr. R. A. Kshoe
Dr. A. Y. Horton
dr. J. 5. Phair
Dr. 7. J. Hoyroth
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ESSO LABORATORIES

STANDARD OIL DEVELOPMENT COMPANY
MEDICAL RESEARCH DIVISION P. O. BOX 51, LINDEN, N. J.
ROBERT E. ECKARDT, PH.D., M.D

DIRECTOR
N.V. HENDRICKS. B.E..CH. E.
DIRECTOR. INDUSTRIAL HYGIENE SECTION

April 7, 1953
To: M, H, Newquiet, M, D, X. G. Mackenzis
E, K, Lingder, ¥, D, B, M, Landon
C. H, Eine, lf, D, R, Co Mithoff
L. C, Beard, J», E, W, Adars
R, M, Shepardson
Geuntlem:n:

Teatadively, tha Sixth Meotlnz of the RP (MC.1)
Adizowr Committes 15 being scheduled ese & Joint meeting with
$ho Subzoamittec on Carcinogenicity for September 29, 1953 at
the Shemrock Hotcl, Eoasicn, Teznc, '

I wonld wery greatlz sporeclate it if each of you
¥ould s:nd $o m: suzsestel Sotics for lasiumsion in tho agends
cf thlg Joirt mseting prio» to Sepbteamber 1, 1953, This will
neonid e Lo eirgulerize the agenda of the meeting to yom end
%o tke membergs of tho Scheommitbee on Carcinogenicity prior to
She tims of Shis msating, f

Tery trudy yours,

: | R.E.Ekansli.

R, I, ECRADLT, M, D.

e Risffer Davis, M, D,
R, 4. ¥ghee, ¥, D,
Je J. Fhalr, ¥, D,
&, ¥, Forien v~
¥, ¥, Hoyrcth, M, 3,



. ",.‘ L AMERICAN PETROLEUM INSTITUTE
w--= 80 WEST BOTH STREET '
¢ NEW YORK 20, N. Y,

‘..‘;.., .

DEFPARTMENT OF TECHNICAL SERVICES
BDAVID V. STROOP, DIRECTOR

March 13, 1953

To ﬁe}nbers and Associates
Subcommittee on Carcgnogenicity

(aia?a Kieffer Davis M.D, (Chairman) R. C. Cole
Srtmey, " Marshall Clinton M.D. L. C, Beardq, Jr.
268 L. E, Curtis M.D, R. C. Mithof?
so 0 Robert E, Eckardt M.D, ) R. M. Shepardson
‘x«tt F. D, Gassoway M.D. R. M. Landon
SWL ¢, B, Hine M.D, L. C. Burroughs
(Wa B, K, Linder M.D. R. D, Bent
Tsnns M. N, Newquist M.D, Allan E. Dooley
:I':kﬁ" N James Y. O'bom M.D, ®. Je Sanders
$0%wdunB. B, Reeve, M.D, . E. W. Adams
A\ L. M. Eenderson
Gentlemen:

At the request of Doctor Newquist, we enclose agenda
end minutes of Fifth Meeting - RP (MC-1) Advisory Committee
beld January 16, 1953.
Very truly yours, ;

NSt el

DVS: v
mc: Members and Associates
Medical Advisory Committee
Drs. A. Wesley Horton
Robert A. Kehoe
John J. Phair
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2.
3.
4,

5.

AGENDA AND MINUTES
OF THE
FIFTHE MEETING
RP(MC-1) ADVISORY COMMITTEE
KETTERING LABORATORY, UNIVERSITY OF CINCINNATI
Januery 16, 1953 9:30 A.M. E.S.T. ,

AGENDA

Approval of minutes of Fourth Meeting held 9/24/52

Progress report T b, A.
Progress report on Epidemiological Survey = Dr. J.

Research activities for the year beginning 7/1/53
Chemical and blological - Be. A,
Epidemiologlical - Dr. J.
Budgetary allocations - Dr. R.

Ve Borton,?h.?»
J. Phair
W. Hortonfhy

J. Phair'’
A. Kehos

Report of the Committee on the Carcinogenic action of

Mineral 0ils to the Medlical Research Council

(Great Britain) on their "First Three Years' Work"

Communications with Dr, Paul Kotin,
University of Southern California

Other

Time and place of next meeting
(MAC meets Hotel Shamrock - Houston 9/30/53)

MINUTES

~ The Fifth Meeting of the RP(MC~1) Advisory Committee was

convened in Dr. Kehoe'!s office at the Kettering Iaboratory of the

University of Cincinnati at 9:30 A.M., January 16, 1953, 1In
attendance were the following: '
M. N. Newquist, M.D. A. W. Horton, ¢(4%.9
R. E, Eckhardt, M.D.?hD L. C. Beard, 'Jr.?h D
E. K. Linder, M.D. K. G. Mackenzie $5.(ms7)
Kieffer Davis, M.D. R. M. Landon,®&,"
C. H. Hine, M.D.. %N, R. C. mthoff ?kV
g. ;.. gehoeéhm g.D o9 E. W, Adams, ?\\\')

. F. Heyro . R. M. She E.
J. J. Phair, I:I D. pardson b



The minutes of the Fourth Meeting of the RP(MC-1) Advisory
Committee were approved. Subsequently the meeting followed tpe
agenda which had been prepared by Dr. Newquist prior to the meeting
vith sldght modification in that the progress report and the
research activities for the year beginning 7/1/53 were combined in
both Dr. Horton's and Dr., Phair‘s reports.

ITEMS 2 AND 4 - DR, HORTON'S REPORT

As the basis for his discussions, Dr. Horton used the
attached "Memorandum from the Kettéring laboratory-Fifth Meeting
of the Advisory Committee API Research Project MC-1l" dated January
16, 1953. Considerable discussion was given to the opening two
paragraphs which Jjustified the use of mice in appraising the hazards
of skin cancer in workmen. In response to a specific question from
Dr. Adams, Dr. Horton stated that washing is more effective in
reducing carcinogenic potency than a reduction in the dosage of
carcinogen applied. As evidence he presented the experimental
evidence which was obtained with washing experiments with API-8
and API-113. It was then suggested that consideration be given to
& wvashing experiment with API~113 and API-57 in which these oils
would be painted on at a level of 100 mg. two times a.week and
washed off after 9 hours in contact with the skin.

Perhaps the greatest interests in Dr. Horton's report are
his cobservations or theorlies that the potency of é particular
material is dependent less on the amount of carcinogen than on its
concentration; whereas, the effect of accelerators is dependent less
on the conc;ntration than on the total amount applied at each appli-

cation. Although this is an interesting thought, it appears'somewhat
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difficult to understand how this could be the situation and how the
proper definitive experiments could be conducted in order to con-
clusively establish these observations., The concept that acceler-
ators may act because of their similarity in structural configura-
tion with the carcinogenic agents is an interesting one insofar as
it applies to benz&(c)phenanthrene and highly branched dodecyl-
benzene. It is difficult, however, to see how this concept could
apply to compounds like 3,4~benzpyrene or to_dodecylbenzene in
which the side chain is not highly branched.

The formula presented by Dr. Horton on page 9 of his
report is an extremely interesting formula from & theoretical
standpoint, but whether it will ever have any practical application
seems highly problemmatical since the determination of the effective
concentration of accelerator in an oil may be extreﬁely difficult,
particularly if there is more than one acceleraﬁor_present in such
an oil, Similerly, such a formula allows for the presence of only
two carcinogens, namely, benzpyrene and one C4 aromatic. It seems
highly unlikely that there would be only two carcinogens present
in as complex a mixture &s slurry oll, and this 1s partially.borne
out by the observations reported by the Standard 011 Development
Company in which 6-isopropyl benzanthracene was determined in a
relative state of purity from one of these olls. It therefore seems
likely that this formula will be exceedingly complicated by & great
number of accelerators and inhibitors, such that the effective con~
centration of accelerator will have to be determined for each
individuel oil, and also by the presence of & large number of
carcinogenic compoundé, which will highly complicate the usefulness
of any such eguation. '

Another interesting observation made by Dr, Horton during
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his diacuzéi&n was that the average latent period decreases more
rapidly for papillomas, depending upon the amocunt of accelerator,
than the average latent period for carcinomas. This may be

graphically expressed somewhat as follows:

. ‘ CA
AVERAGE
LATENT '
PERIOD .
AMOUNT ACCELERATOR
AND 4 - R'S REPO

Dr. Phair used as & basis of his report fhe attached
memorandum, which is essentially a tabular summary of the number
of cases which he has thus far coilected from the various companies,
It appears that an increasing number of companies are participating
in reporting cases to Dr. Fhair but that there is 2 heavy iﬁ-
ponderance of cases being reported from companies along the eastern
seaboard as compared with compenies in southwestefn United States.
It was agreed that Dr. Phair would outline. dbriefly and send to the
Chairman of the Subcommittee on Carcinogenicity his latest thoughts
on pertinent data which he wishes to have included in the current
reporting of cancer cases among employes in the petroleum industry,
and that the Chairman of the Subcommittee on Carcinogenicity would
then reattempt to stimulate all medical directors to report current

cases to Dr. Phair.



Dr. Kehoe discussed the budgetary allocations of funds
and indicated that it would be possible for the Kettering Labora-
tory to live within the presently assigned budgét of $79,000, but
that it must be remembered that. this will result in approximately
one-quarter less wofk being done guring the year July 1; 1953~
June 30, 1954. Dr. Kehoe wished to reserve the rigﬁt to allocate
funds under any of the headings given, depending upon the Kettering
Leboratory'!s estimation of how‘the funds should be allocated. Thus,
for instance, if full cooperation with Dr. Pheir is not obtdained,-
it may well be that the $17,500 allocated for epidemiologlcal work
may be re-allocated into other phases of the Research Project.
There seems to be a general agreement among the members of the
committee that Dr. Kehoe should have freedom in allocating the total
funds to any of the four phases of the project that he feels the.
funds should be allocated to. Dr. Kehoe also made & plea that if
there is a determined effort to have a gradual reduction in the
budget of this project during the coming years, he would like to be
informed of this as far in advance as possible so that he might
make his plans accordingly. Thus, if the budget is to be cut one-
half in the Year July 1, 1954-June 30, 1955, and to a quarter of
its present figure in the suecceeding years, Dr. Kehoe would like

to know of this as soon a&as possible.

IIEM 5 - :

Dr. Horton discussed the report from the British on the
carcinogenlicity of the mineral oils. He felt that their tests had
been performed with applications of 0il which were so small that

they are not getting tumors in the mice, yet they were observing
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tumors in the rabbits due to the effects of accelerators. He seemed
to feel that the fractionation of their oils left much to be desired;
end that same fractionation of oils in his laboratories, which were
then applied on his own animels by his own techniques, had re-
sulted in the appearance of a considerable number of tumors, par-
ticularly in the K-4, L-% and 0-% fractions. He felt that this

vas probably the result principally of accelerators, and that the
carcinogens would be found in the highest concentrations in the

K~-5, L-5 and 0-5 residues. It was suggested at the meeting that

the workers at the Kettering Labofatory feel free to communicate

on a professional basis with the workers in England in discussing
their mutual work, and furthgrmore, 1t was felt that if the
Kettering Laboratory felt they would like to keep this communication
in the established channels, this could be done by having Dr.

Horton prepare & critique of the British work and then having Dr.
Newquist forward this to the British workers through Colonel Auld,
It is evident that it is too early to draw conclusions with respect
to the British work which has been reported thus far.

IIEM 6

Dr. Kehoe indicated that he has written a supplemental
letter to Dr., Kotin suggesting that Dr. Kotin more definitely out-
line what information he would like to receive in order that the
Kettering Laboratory might be able to provide it to him. Dr. Kehoe
did not feel that any of the Kettering Laboratory reports should be
sent to Dr. Kotin or anyone else since they are at the present time
so tentative. It was also suggested that & possible means of
handling this situatlon would be to have Dr. Kotin come in to the
Kettering Laboratory and discuss their mutual problems vérbally,
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and that such a discussion could get to Dr. Kotin all the informatior
vhich he might need and yet not Jeopardize the'position of the
Kettering Laboratory.

JIEM 7

. Dr. Eckardt reported to the committee that 5 additionel
cases of skin cancer resulting from cutting oils have recently come
to his attention. One of these cases was a scrotal cancer and none
of the cases had previously been reported to the group. This sigply
served to emphasize the growing importance of cutting oils as &

possible carcinogenic agent in industry.

ITEM 8
Some discussion was given to the possibility of holding

the next meeting of the Advisory Committee at the Hotel Shamrock on
the 29th of September, 1953, and that at this time it would be &
Joint meeting with the Subcommittee on Carcinogenicity. Decision

on this matter was left to the Chairman of the Subcommittee, with

the recommendation that if the meeting is to be held on that date,

R. E. Eckhardt, M. D.
Acting Secretary

M. N. Newquist, M. D.,
Chairman



--  MEMORANDUM FROM THE KETTERING LABORATORY

FIFTH MEETING OF THE ADVISORY COMMITTEE

APT RESEARCH PROJECT MC-l
January 16, 1953

A, t@f;uae of mice in the experimental appraisal of the relative
hazards of cencer of the skin of workmen from exposure to
various petroleum products, '

1., Materials which in industrial experience have caused cancer
of the skin of -workmen have been shown to be carcinogenic
to mice, ' ‘

2o The correlation of the responses of men and mice is partic-
ularly close in the case of straight run wax distillatoae.
cancers having resulted in both species from intermittent,
severe exposure (100 mg, doses applied three times per
week on the skin of the mice), when the carcinogenic
material was not removed ﬁy washing, Data reported by.
the New York University group indicate that mice develop
'very few tumors when low dosages (15 mg. ber npplication)
of wax diatillates are applied., The mouse, like éan, -
seems to be affected adversely by these olls only when
exposure is severe, A confirmatory test at low dosage
will be carried out on C3H micée with the Midcontinent
paraffin distillate, API-56 (Py, O.1 at the 100 mg;

level of dosage),

B. Relationships between potency of oils and the level of dosage
applied upon the skin per application,
l. Variation of the relative potency, PMC’ with the level of

dosage (over certain ranges of dosage) 1s just what one
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would expect on the basis of human experience with such
alleged carcinogens as coal tar, shale o1l or the distil-

lates which have been handled in wax presses in the
petroleum industry, i.e., the higher the level of expo;ure,
the greater the chance of skin cancer, The results of the
tests on mice at different levels of dosage which have
be&n reported for the catalyticalij cracked residua,
API-8 and 71, are therefore neither surprising nor dise
tressing when considered from the overall aspect of the
program, Really unexpected results are coming from the
tests on standard solutions and refinery streams containing
either very low or very high levels of concentration of
accelerating constituents,

2, Certain materials demonstrate a constant.potency over a

broad range of dosage: {:e- :r?\».\

j'

(1) Solutions of methylcholanthrene or benzpyrene in

benzene {

(2) Some blended industrial fuel oils, e.g., API-113
(3) Some thermal tars from virgin feeds, e.g., API-108

(4) Solutions of methylcholanthrene or benzpyrene in
dodecylbenzene

+ (5) Some catalytically cracked gas olls, e.g., API-102,

Types (1), (2), and (3) probably contain, at the most,

very low concentrations of accelerating constituents,
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types (i4) and (5) relatively f:igh concentrations, The
types of oils discussed in section B,l, apparently have
& critical level of concentration of such components. The

sltuation may best be pictured graphically (see Figure .l):

Figure 1
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Thus, ir no accelerators are present in an oil (A), it will
exhibit only the potency due to its carcinogen content,
Similarly, olls contalning accelerators will show only
their base level of potency if the dosage per application
is kept sufficiently low so that t;he amount of the
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accelerator applied to the skin of the mouse each time
does not exceed B. What dosage this will be for any given
o1l obviously depends on the concentration of accelerators

in the oil.
If the dosage per application of such clls is increased

until the amount of the accelerating constituernt actually
being applied each time reaches tlie critical range between

B and C, the relative potency, Pyq, a8 measured by a
shortened latent period for tumor induction, will rise,

This effect will then increase as higher levels of dosage
are tested until the maximum response for a given concen-
tration of carcinogen is obtained (upper plateau in Figurel).

Proceeding in the reverse direction (from D towards C)
it will be apparent that the higher theylevel of the éon- .
centration of accelerators in an oll, the more the dosage
per application may be reduced before & significant
reduction in potency will be observed, This category
probably includes a large number of the current d;stillatg
gas olls with End Bolling Polnts >>700°F. from fractionators
of catalytic cracking units,

Because of the obvious importance of these relatione
ships between the amount of accelerator applied and the
-rate at which an oll containing cgrcinogens will induce
eancer in exposed animals; steps are being taken to

establish:
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(1) the exact magnitude of levels B and C (with
blends of synthetic hydrocarbons), -

(2) the classes and boiling ranges of the hydro-
carbons in catalytically cracked gas oils

T and residus responsible for the acceleration

observed, and

(3) the levels of concentration of such hydrocarbons

in various refinery streams,

C. The nature of the'combounds contributing to the carcinogenic

potencies of refinery streams,

1, Polyeyelic carcinogenic compounds,

3,Q-Benzgzrene

A direct method of analysis for the S5-ringed carcine

&,

ogen, 3,4-benzpyrene, has been developed. Its reliability
has been tested and confirmed with four of the major types
of refinery streams under consideration, 1ncludgﬂg cycle
gas olls and bottoms products rroﬁ catalytic eracking,
tars from thermal cracking of catalytic feeds, and
straight run distillates,

By application of this method, it has been shown
that about 70% of the base potency exhibited by the FCC
decanted oil, API-8, at 5-20 mg. levels of dosage 1is
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contributed by benzpyrene, Approximately LOZ of the
constant Py, value of the No. } fuel oil blend, API-113,

is due to benzpyrene.

b.

Benzo(c)phenanthrene

As might be expected, in view of the reported bolling
point of 3,4-benzpyrene (860°F,), it has been .found that
the distillate refinery streams analyzed thus far, with
true end boiling points less than 860°, -contain relatively
small amounts of this S-ringed carcinogen. The available
data from biological tests on fractions prepared from
catalytically cracked oils suggest strongly that the
important carcinogen in such cycle gas oils is a lijaringed
derivative of phenanthrene, Since the results further
indicate that simple alkyl derivatives of pyrene ahd

1,2-~-benzanthracene

Pyrene 1,2-Benzanthracene



- -7

are not contributing significantly to the carcinogenicity
of these oils, attention 1s-being centered upon benzo(c)-
phenanthrene, This is the hydrocarbon of lowest molecular.
weight which has been shown to be carcinogenic without
the benefit of methylation, ]

Pure samples of benzphenanthrene and of each of its
six monomethyl derivatives have bLeen obtained, Their
chemical and physical properties are being examined in
the development of a direct method of analysis applicable
to refinery streams,

2. Accelerating constituents,

It 13 of considerable interest that the number of
carbon atoms (18) in the accelerator, dedecylbenzene,
is the same as the number in the carcinbgeﬁ, benzo(c)-
phenanthrene. The known carcinogenic hydrocarbons have
Carbon Numbers ;rom 16 to 25. The approximate boiling
range of brapched-chain alkylbenzenes with 16-25 carbon
atoms is }75-700°F,, which is the very range thaé has
been suspected of having accelerating activity from the
results of biological tests on refinery streams and
fractions thereof, It seems likely that we have hepre
some thing more than just coincidence,

The problem of the identification of the important
accelerators in refinery streams is being approached in
two ways:

(1) Biological tes%ing of certain synthetic ligquid

hydrocarbons as solvents for benzpyrene, to determine
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which types have accelerating properties. The results
obtained in the prosecutioﬁ of this phase of the
program will furnish a deriniée outline of the range
of molecular weights and of the structural types of
posaible importance,

(2) Biological testing of fractions of certain
catalytically cracked oils which have demonstrated

(in tests at the 100 mg, level of dosage) potencies
three to ten times as high as were expected on the

basis of their content of four to six ringed srcmatic

hydrocarbons, These efforts are dbeing concentrated
on the components boiling below 700°F, which contain
not more than two fused aromatic rings.

The foregoing ﬁhase {(2) of this proéram has
already led to the concentration of a colorless,
liquid fraction from the TCC bottoms product, API-71,
vhich possesses the specific irritant properties
of dodecylbenzene, This fraction is being rédistillgd
through an 80-plate column to prepare a number of
well-defined cuts to be tested as possible accel-
erators of the carcinogenic action of benzpyrene,

In general, it 1s a much simpler matter to
separate saturated hydrocarbons and monocyclic aro=-
matics fro& oils and from each other than it is to
fractionate any single class of polyeyeclic compounda‘
from an oil, FPFurthermore, in the separation of

compounds boiling in the range 500-650° at 760 mm.,
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highly efficient distillations may be carried out
at reduced pressure without‘rear of cracking., Hence
there is little reason to doubt that ayatematié
application of avallable techniques will lead to an
aéeqﬁato knowledge of the structural types of the
accelerating constituents of refinery streams in a
reasonable period of time, The step from that
knowledge to & direct method of analysis for their
‘effective concentration in any given stream should

present no great difficulties,

Physicochemical methods for predicting the relative potenciss

of refinery streams,
During the last aix months, the completion of the

picture (Figuré 1) of the interrelations between concen-
tration of carcinogen, concentration of accelerator,
dosage per application, and relative potency, Pygs has
brought with it a firm confidence that a reliable ana-
lyticél tool will result from the further extension of
this fundamental approach to the problem., The equation
for which parameters sre being detarmined is of the fol.

lowing type:

PHC = £(cgd) [Kscs + thh] »

where f(c,+d) is & function of the amount of the accel-
erator component applied in each application of the whole
oil, c, being the effective concentration of accelerator

in the oil, and 4 the total dosage of oil per applicatiéh;
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Cg and ch are the concentrations of the S-ringed benzpyrene
and of the h-ringed carcinogen respectively, while Kg
and Kh are the respective potencies of benzpyrene and
the L-ringed compound based on methylcholanthrene.,

Since the values for half of the factors in the
equation for calculating Pué are already known (d, Kg
and 05), the remaining job is the determination of c,,
thh and the breskpoints at B and.c in the curve of
Figure 1, These phases have been discussed in Sections
Be2., Col.b. and C.2.



' ESTIMATED BUDGET OF THE KETTERING LABORATORY
FOR THE INVESTIGATION OF POTENTIAL HEALTH PROBLEMS

OF THE PETROLEUM INDUSTRY

ASSOCIATED WITH THE PRESENCE OF CARCINOGENIC COMPOUNDS

IN CERTAIN MATERIALS AND PRODUCTS
T .API RESEARCH PROJECT MC=1l
July 1, 1953 = June 30, 1954
Salaries
Direct Salaries ~ ¢ 30,000,00
Indirect Salaries
Histopathological Preparation § 2,000,00
Other Services $ 22,000,00

Miscellaneous Expense

Purchase of Animals $ 1,500,00
Special Laboratory Supplies $ 5,500,00
Travel ¢ 4,000,00
overheaa

(Proportion of heat, gas, electricity,

steam, telephone, general laboratory
supplies, postage, annuities,

pensions, maintenance, etc,) $ 14,000,00

Total

$ 54,000,00

$ 25,000,00

¢ 79,000,00



ESTIMATED BUDGET OF THE KETTERING LABORATORY
FOR THE INVESTIGATION OF POTENTIAL HEALTH PROBLEMS
OF THE PETROLEUM INDUSTRY
ASSOCIATED WITH THE PRESENCE OF CARCINOGENIC COMPOUNDS
IN CERTAIN MATERIALS AND PRODUCTS
T " API RESEARCH FROJECT MC-1
July 1, 1953 - June 30, 1954

-

I. Further development of seml-quantitative blological § 12,000.00
testing methods for measuring the relative
carcinogenic potencies of petroleum products.
and fractions thereof

II, Determination of the relationships betwsen the $ 14,500,00
rapidity of induction of benign and malignant
tumors in experimental animels and various :
exposure factors such as frequency of applicae-
tion, dosage per application, area of exposure,
number of applications, special irritant or
toxic properties of the oil appllied, etec.

III., Development of rapid znalytical methods for
estimating the relative cercinogenic potency
of any given refinery intermediate or product

As Isclation and identification of compounds $ 30,500,00
responsible for observed potency of various
types of oils and determination of pertinent
physical and chemical properties of these ‘
compounds

B. Development of semi-empirical methods of $ 4,500,00
estimation of carcinogenic potencies of oils
based on the chemical or physical properties
- of known or suspected carcinogens and accelerators

IV. Epidemiological Program $ 17,500,00
Collection and correlation of data on cases of
cancer among employees of the petroleum industry
including any special investigations in particular
plants of tRe industry

Total ¢ 79,000,00



FIGURE 1 - 1007* CASE REPORTS FROM 13 COMPANIES
RECEIVED BY THE CENTRAL REGISTRY
ACCORDING TO SEX, RACE AND
MALIGNANCY

SEX RACE MALIGNANT I BENIGN TOTAL

White 745 23 768

MALE Colored 26 - 26

Not Given 114 38 152

TOTAL 885 61 946

i White 33 . 1 34

FEMALE Not Given 9 5 14

) TOTAL 42 6 48
m;

NOT GIVEN : 4 - 4
m

TOTAL BOTH SEXES 931 67 - 998

* Nine reports could not be used, Six were not tumors; one of these
was Boeck's Sarcoid, Three gave only the occupational history.



FIGURE 2 - MALIGNANT TUMORS IN MALES AS REPORTED
ACCORDING TO TYPE OF TUMOR
AND PRIMARY SITE

$

Type of Non- Non- ﬁmbry. Tumors)
Tumor Gland, | Gland, | Leuke-| Lympho{ Nervous| Vasculan Epith, |- Mixed | Not
Epith, | Epith, mias mas Tissues| Tiasues | Muscle | Tissues| Tissues Class, Total
Site 00-09 | 10-19 | 20-29 | 30-39 | 40-49| 50-59 | 60-69} 70-79 | 80-89 | 90-- | °

Buccal '
Cavity 00-09| U 64 1 1 7
Digest, Sys. and '
Perit. 10-19 247 24 4 7 3 285
Respiratory
System  20-29 28 91 1 2 3 125
Breast  30-39 1 1 2
Genital
Organs 40-49 42 16 n 69
Urinary
System 50.59 | 2 21 1 1 44
Skin and Soft
Tissue 60-69 170 2 , 4 2 3 181
Bones 70-75 6 3 | 2 | 13
Brain 76-79 2 3 1 13 19
Lymph, and Hem, -
System 80-89 12 17 29
Other i
Sites  90---| 8 27 1 1 4 0y

Total 364 419 12 24 5 1 17 17 26 885




_
FIGURE 3 - MALIGNANT TUMORS IN FEMALES AS REPORTED
ACGORDING TO TYPE OF TUMOR
AND PRIMARY SITE .
§
Type of Non- Non- | Embry. | Tumors
Tumor Gland. | Gland, | Leuke- | Lymphoq Nervous]|Vascular Epith., |- Mixed | Not
) Epith, | Epith. mias mas Tissues {Tissues | Muscle | Tissues | Tissues | Class, | .Total
Site 00-09 | 10-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90---
Buccal ) 1
Cavity 00-09 1
Digest. Sys. and 8-
Respiratory 1
System  20-29 1 .2
Breast 30-39 14 1 15
Genital
Organs 40-49 2 3 5
Urinary
System 50-59 1 1
Skin and Soft 1 6
Tissue 60-69 ' !
Bones 70-75 | 1
Brain 76-79
Lymph, and Hem,
System  80-89
Other -
Sites 90--- 1 1 2
Total 26 14 1. 1

42




— r\\
FIGURE 4 - MALIGNANT TUMORS AS REPORTED BY SEX AND PRIMARY SITE
COMPARED WITH U,S. A, MORBIDITY AND MORTALITY ESTIMATES
SEX MALES FEMALES ! BOTH SEXES
Per | U.S.A,%U.S.A** Per | U.S.A.* |U.S. A ** Per |U,S,AM
sit : Cent [Per Cent |Per Cent Cent | Per Cent | Per Cent Cent |[Per Cent
e Number| of Cancer Cancer || Number of Cancer Cancer || Number of Cancer
Reported] Total| Cases Deaths || Reported] Total] Cases Deaths |[[Reported| Total | Deaths
Buccal Cavity 11 8.7 10.0 4,7 1 2.4 2,0 1.2 ” 78 8.4 2.9
M&m ‘285 |32.2 | 36.0 47.7 8 19.0 | 23.0 38,7 293 1.6] 43,2
Respiratory ‘
System 125 14.1 8.0 15.4 2 4.8 2.0 3.9 127 13,7 9.6
Breast 2 0.2 0.2 15 35,7 19.1 17 1.8 9.7
Genital Organs 69 7.8 12.0 13,0 5 11.9 51,0 23,5 74 80 18,3
Urinary System 44 5.0 7.0 6,6 1 2.4 3.0 3.4 45 4.9 5.0
Ski d
Soft Tissue 11 |20.5 | 17.0 2.2 7 16.7] 1.0 1.5 188 20.3] 18
Bones 13 1.5 1.3 1 2.4\ 1.1 14 1.5 0.1
Brain 19 2.1 2.4 .5 19 2.0 2.0
Lymph, and Hema T?
topoietic System 29 3.3 | 29 3.1
. r . .
Other Sites 41 4.6 ) 10.0 6.5 2 4.8 8.0 6,2 43 4.6 7.4
TOTAL 885 100, 0 100.0 100, 0 42 100.0 100.0 100.0 927 100,0 100.0

® Primary site of development of cancer among white males and females according to Dorn, Harold F,: lllness from
cancer .in the United States. Reprint No, 2537, Public Health Reports, (Based upon morbidity records collected from
ten large cities in the United States between 1937 and 1939, )

%% Cancer deaths by site in the United States for 1948 as brepared by the Statistical Research Section, American Cancer

Society, utiiizing statistics from the National Office of Vital Statistics,

!
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Resaarch Project Advisory Committee Meeting
January 16, 1953 . L
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i; Straight run naphthas from Oklahoma City and Kuwait just
like benzene as diluents = reduce potency of L-4 by just

50% (at 20 mg. dosage) « as solvents for Methylcholanthrene
gave latent periods essentially same a3 benzene.,

. -

2. Oklahoma 0-~3 showed two early papillomas which regressed -
accelerator?

+ Summa f British work -
3 gf%, °Industry and raw materials

# Lube 01ls for cottom spinning

# Slack wax

# Cutting oils in light engineering industry
Solvent extracts as plasticizers during war

# Cancer in workmen

. Sec. 2 Chemistry :

Isolated perylene from solvent extract
No luck with cold conc. HeSO, on extract
Boiling ranges of K-i, L-l, and 0-4 suggest that

most of the carcinogens of the crudes were
left in the residuum

Does I.B.P. method IP 28/42 compare with ASTM
distillation?

Sec., 3 Blology ’

Rabbit equals mouse at high dosage - rabbit

would be & way out if toxicity prevented use
of high dose on mice

Reduced crudes gave no tumors :
Rabbit more sensitive than mouse (note API-80
and bolling ranges of distillates)

Using 0.2 and 0,05 Methylcholanthrene and -
9,10=-Dimethylbenzanthracene in white oil as-
reference standards in new series of experiments.

Poaeas, ASS5 M‘n-;\_g f(_‘fﬁl_

k. Ask Mr, Landon about trip through Cleves Refinery
S Ask:Drs, Hine and Mithoff about San Francisco visit (March 1llth

to 15th.) \
\3% Yk 12
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FIFTH MEETING
RP(MC-1) ADVISORY COMMITTEE
KETTERING LABORATORY, UNIVERSITY OF CINCINNATI
January 16, 1953 9:30 A.M. E.S.T.

AGENDA

Approval of minutes of Fourth Meeting held 9/24/52
'Progress report = Dr. A, W, Horton
Progress report on Epldemiological Survey- Dr, J. J. Phair

Research activities for the year beginning 7/1/53
Chemical and blological - Dr, A. W. Horton
Epidemiological - Dr. J. J. Phair
Budgetary allocations - Dr. R. A. Kehoe

Report of the Committee on the
Cercinogenic action of
Mineral 0ils to the Medical
Research Council (Great Britain)
on their "First Three Years!' Work"

Communications with Dr. Paul Kotin,
University of Scuthern California

Other
Time and place of next meeting
(MAC meets Hotel Shamrock - Houston 9/30/53)

M., N. NEWQUIST, M.D., CHAIRMAN

¥

E, W. Adams R, M. Landon

L.

C. Beard, Jr, E., K. Linder, M.D,

Kieffer Davis, M.D. K. G. Mackenzle

TY vt

.

E. Eckardt, M.D, R. C, Mithofr
M. Frank, M.D.- R. M. Shepardson
H. Hine, M.D.

V. Stroop (2)
A. Xehoe, M,D, (3)

PROS——.



AMERICAN PETROLEUM INSTITUTE
80 WEST B50TH STREET
NEW YORK 20, N, Y.

December 19,1952

To Meuwbers,
Research Project Advisory Committee

E. W. Adams R. M, Landon .
L. C. Beard, Jr. E. K. Linder, M.D,
Kieffer Davis, M.D. K. G. Mackenzie

R. E. Eckardt, M.D. . R. C. Mithoff

T. M. Frank, M.D. R. M. Shepardson

CO Ho Hine, M-Da
Gentlemen:

I am attaching the minutes of the Fourth meeting
of the Researth Project (MC-1) Advisory Committee which wzil)

held in Chicago, September 24, 1952.éﬁﬁﬁuaqE;K,,&Lﬂm+cf

The Research Project Advisory Coumittee will hold
its next meeting at the Kettering Laboratory in Cincinnati,
Friday, January 16, 1953, commencing at 9:30 A.M. Eastern
Standard Time. . :

I would greatly appreclate receiving promptly
from the members suggested items to be included on the
agenda which will be circularized prior to the meeting.

Very truly yours,

W'%.M%{A@%
M. N. NEWQUIST, M{D. ~

Cheirman, Research Project
Advisory Committee

MNN:RMS
Enclosure

mec: Members and Aassoclates

Subcommittee on Carcinogenicity

Members and Associates
Medical Advisory Committee

Dr. Robert A. Kehoe

Dr. A, W. Horton

Dr. J. J. Phair

Mr. D. V. 8troop



Fourth Meeting
R. P. A. COMMITTEE (MC-1)

Chicago, Illinois - Sept. 24, 1952, 10:00 a.m. D.S.T.
Conrad Hilton Hotel Room 523

- ' AGENDA

1. Consideration of the various items listed in the report
to be made on 9-25-52 by the Subcommittee on Carcinogen-
icity to the Medical Advisory Committee, -including pro-
gress reports by Dr. R. A. Kehoe, Dr. A. W. Horton, aund
Dr. J. J. Phair.
(Copies of the reports have been circularized by Mr. Stroop.)
2. For information and any action that may be indicated.

(a) Letter of August 26, 1952, from Mr. G. G. Rumberger
to Mr. Elmer 0. Mattocks.

(v) Letter of August 13, 1952, to Col. S.J. M. Auld from
Dr. M. N. Newquist.

(¢) Letter of September 10, 1952, from Dr. R. E. Eckardt
to Dr. M. N. Newquist.

3. Other

k., Time and place of next meeting.

Respectfully submitted, ;

M. N. NEWQUIST, Chairman

E. W. Adams R. M. Landon

L. C. Beard, Jr. E. K, Linder, M.D.
Kieffer Davis, M.D. , K. G. Mackenzie

R. E. Eckardt, M.D. R. C. Mithoff

T. M. Frank, M.D. R. M. Shepardson

C. H. Hine, M.D.

D. V. Stroop (2)
R. A. Kehoe, M.D. (3)



For Information Only - Not For Publication

REPORT ON FOURTH MEETING

Research-Project MC-1 Advisory Committee
e September 24, 1952
' Conrad Hilton Hotel
Chicago, Illinois

e = aem e o

MEMBERS PRESENT

M. N. Newquist, M.D. - Chairman R. M. Landon

R. E. Eckardt, M.D. - Acting Sec'y. E. K. Linder, M.D.
E. W. Adams K. G. Mackenzie
L. C. Beard, Jr. R. C. Mithoff
Kieffer Davis, M.D. R: M. Shepardson

T. M. Frank, M.D.

MEMBERS ABSENT AND NOT REPRESENTED
C. M. Hine, M.D.

OTHERS PRESENT

R. D. Bent

R. C. Cole

H. W. Gerarde, M.D.
A. W. Horton

R. A. Kehoe, M.D.
E. 0. Mattocks

A. C, Pabst

J. J. Phair, M.D.

Atlantic Refining Coumpany
Phillips Petroleum Company
Standard 01l Development Company
University of Cincinnati
University of Cincinnati
American Petroleum Institute
Socony-Vacuum 0il Compeny, Inc.
University of Cincinnati
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The attached agenda of the meeting, which had been dis-
tributed by Dr. Newquist prior to the meetlug, was used as the
program.

ITEM 1

The report.of the Subcoumittee on Carcinogenicity to be
presented to the Medical Advisory Committee on September §§, 1952,
was reviewed. This report, which had been sent to members of the
subcommittee on September 1ll, 1952, had received approval by the

subcommittee.
The final tabulation of the voting on epidemiological
studies of cancer among employes of customers was as follows:

Do you recommend that Kettering Laboratory, University
of Cincinnati, make epidemiological studles of cancer
among employes of customers?

Yes _12 No _12 Not voting _1
If yes, vhat is your opinion of the following points?

a. Random selection of plants for survey.
Yes _3 No _6 Not voting _3

b. Limit surveys to plants where cancer cases are
allegedly due to petroleum products.
Yes _6 No _O Not voting _6

¢. Maintelin & cancer registry wherein only cancer
cases proven to be due to exposure to petroleum
products would be recorded. i

Yes _5 No _2 Not voting _5

DR. HORTON'S REPORT

Dr. Horton used &s the basis for his discussion the
memorandum from Kettering Laboratory, dated September 24, 1952,
vhich hed beeu distributed to members of the Medical Advisory
Committee. Perhaps the most important feature stressed by Dr.
Horton was the observation that there are mon-carcinogenic oils
which are not white oils; that is to say that apparently it is
not necessary to carry out such an extreme degree of refiniug as
to produce & vhite oil in order to eliminate the carcinogenicity
of an oil. In support, Dr. Horton stressed the results obtained
with API-100 and API-99. There was considerable discussion by
the associates on just what the nature of API-100 and API-99 might
be since wany of them did not feel that the specific gravity and
viscosity indicated that these represented & type of 0il which
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might ordinarily be found on the market. It was emphasized, how-
ever, by Dr. Horton that these olls were teken out of cans and
were used presumably in certain test engines.

Dr. Horton suggested that because of the negative results
obtained when white oi%s are painted on mice, it might be edvisable
to test such materials on rabbits since the English are placing so
much emphasis on the importance of rabbits in skin cancer testing

work.

There was next a considerable amount of discussion on the
experiments which have indicated that dodecyl benzene has a specific
irritant action on the skin of the mouse which seems to enhaunce the
carcinogenicity of truly carcinogenic compounds. These experiments
were summarized on page 29 of the tabular summary of current and
completed biological experiments dated September 1, 1952. They
indicate that dodecyl benzene cean sensitize the skin to carcinogens
even if it is applied prior to the application of the carcinogen.
These results are indicated in experiments designated 221, 9, 9,
221-9, 221-9 (the first 5 samples listed in Table III, page 29).
These experiments indicate that if the skin 1s seunsitized with
dodecyl benzene prior to the applicetion of API-9, the average
latent period of tumor induction is approximately 1/2 of what it
is when this sensitization process is not carried out. It is
from an accumulating body of data of this nature that Dr. Horton
1s developing the concept that certain meterials countain acceler-
ators to the carcinogens. It is believed by Dr. Horton that these
accelerators are particularly lmportant in what he designates as
side streams and are of considerably less importance in residua.
Thus he has found that an oil which has been prepared by distil-
lation which has no benzpyrene, or essentially none, still has a
considerable activity. The laboratory is attempting to find out
th:iclass or classes of compounds which are responsible for this
activity.

Dr. Horton's laboratory has developed & very rapid method
for quantitatively determining the amount of benzpyrene in an oil
sample. This discussion led to the suggestion that Dr. Horton
should consider performing an experiment in which & batchwise
solvent extraction of & typicel lube stock base (for instance
API-56, API-T9, or API-105) with subsequent testing of the ex-
tract(s) and raffinate(s) would be performed. It is felt that
such an experiment might essentially remove 4 and 5 ring aromatic
compounds, leaving the 1, 2,and 3 ring materials for testing.

Experiments are now underway to determine the effect on
PMC of painting once, twice or three times a week. In additionm,
experiments on the effects of varying the amount of material ap-
plied at a given applicatlion (i.e. from 5-100 mg.) are also being
conducted. Preliminary, it is beginning to appear that the amount
of material applied each time may be significant in materials
which have & considerable amount of the accelerators in them but
probadbly is not important in those materials in which these aagel-
erators are minimal or absent. Thus, when the potency of a material
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seems to correlate with i1ts beunzpyrene content, the amount of mate-~
rial applied per application seems not to have any effect on this
potency determination; but when a material seems to have a higher
potency than its benzpyrene content would suggest it should have,
the mount of material applied at each epplication may have & con-
siderable effect on the potency deteruined. '

In addition to the presence of accelerators, Dr. Horton
has some .evidence to indicate that there may be inhibitors in
certain petroleum products, and that these inhibitors are present
in the residua of distillation processes but are absent in the
side streams. This fact, correlated with certain other observa-
tions, has given some suggestive evidence, although certainly not
conclusively demonstrated, that the inhibitors may be heavy metals
or may be compounds associated with the heavy metsals. Dr. Horton
believes that these inhibitors probably account for the reason why
crude oils are essentially non-carcinogenic, while ges oils pre-
pared from such crudes may exhibit some carcinogenicity. It is
Dr. Horton's belief that crude oils contain sufficient benzpyrene
and other related carcinogens to demonstrate a significant degree
of carcinogenicity, whereas, animal and human data indicate that
they do not. It was Dr, Horton's intent not to pursue irvhibitors
very strenuously. Certalin members of the committee, however,
believe that the pursuit of such inhibitors might have very
important practical considerations to the petroleum industry and

_suggested that they not be abandoned lightly.

Because of the great complexity of carcinogenesis in
petroleum products, which now appears to be & summetion of the
concentration of carcinogens, the presence of accelerators, and
the presence of inhibitors, wmany of the members of the committee
felt thet the development of a simple analytical tool to test for
carcinogenicity would be considerably more difficult, if not im-
possible, than originally believed. Thus, it was felt that car-
cinogenicity 1s not the result of & single class of compounds but
rather the summation of three separate and distinct types of -
activity, and that, therefore, the development of an analytical
tool has been considerably complicated.

DR. PHAIR'S REPORT

Dr. Phair discussed the wemorandum from the Kettering
Laboratory API Research Project on Carcinogenicity Epidemiological
Studies, dated September 24, 1952. This memorandum had been pre-
viously distributed to members of the Medical Advisory Coumittee.
There was some discussion of the significance of the figures pre-
sented in Figure 4, page 6 of this memorandum. Dr. Phair empha~
sized the importance of not drawing any conclusions from this
table at the present time since the number of cases is so small.
He emphasized again the necessity of collecting a large number of’
cases for analysis before any statistically significant differences
can be demonstrated. Premature conclusions from data of this type
will be detrimental and should not be done., Dr. Phair asked for
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the criticisms of each of the members of this committee and of the
Medicel Advisory Committee of the coding system which he is using
on the cas record cards. Dr., Kehoe and Dr. Phair reported that

the Kettering Laboratory would be willing to undertake & eritical
review with ebstracts of the literature on cancer as related to
petroleum and that the annual cost of such bibliographic service
would be $4,530. The Chairman of the RPA Committee then further
emphaesized the necessity of medical directors of petroleum com-
panies, who have membership on the Medical Advisory Committee,
submitting their cancer cases to Dr, Phair if his work is to have
any significance. If they are unwilling to submit their records,
then this should be brought out in the open and the epidemiclogical
side of these studies dropped now rather than attempting to continue
vhen the lack of sufficient cases doom the projsct to failure before

1t staprts.

ITEM Z2a

The inquiry from Mr. G. G. Rumberger, -Marathon Corpora-
tion, dated August 26, 1952, to Mr. E. 0. Mattocks concerning
possible carcinogenicity of petroleum waxes and Mr. D. V. Stroop's
reply were presented for information with the verbal comment that
contributors to the API Fundamental Research Project are not thereby
entitled to reports on other API research projects. Copiles of this
correspondence were sent to members of the Mediczsl Advisory
Coumittee.

ITEM 2b-

Dr. Newquist's letter of August 13, 1952, to Col., S. J. M.
Auld concerning possible reporting in England of the research work
at Kettering Laboratory was presented for information. A copy of
this letter was sent to each member of the Medical Advisory Cogmuxmee.

ITEM 2¢

Dr. R. E. Eckardt's letter of September 10, 1952, to
Dr. Newqulst commenting on the research activities of Dr. Paul
Kotin of the University of Southern California on the matter of
cancer and smog was discussed. It was the consensus of the R.P.A.
Committee that Dr. Eckardt and any other interested members of the
committee might, as individuals, meet informally with Dr. Xotin at
the time of the Industriel Health Conference in Los Angeles in
April 1953 if they so desired. ] .

ITEM 3 - BUDGET FOR YEAR JULY 1, 1953 -~ JUNE 30, 1954

Dr. R. A. Kehoe submitted & proposed budget totalling
$104,073 for support of research project MC~1l for the next fiscal
year, a copy of which 1s attached. In executive session, the
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R.P.A. Committee recommended & reduction of $25,790, making a -
proposed budget of $78,283 for fiscal 1953-1954. The following
recommendations were made with respect to Dr. Kehoe'!s budget:

I - Delete
II and III to be combined $25,720

IV - Reduce the total amount by $10,000 and
apply the balance to items A & B
as deemed best. 33,130

v - Dglegg %ggmgos & C and incresse item A 19,433
v ) SUU, ¥ g; g
>

Any change in research activities necessitated by this
reduction in the budget would be discussed by the R.P.A. Committee
with Dr. Kehoe and Dr. Horton &t the next R.P.A, Committee meeting.

ITEM 4

The next meeting of the R.P.A. Committee was get.
tentatively for January 16, 1953 at the Kettering leboratory in
Cincinnati. ‘ )

R. E. Eckardt, M. D.,
Acting Secretary

M. N. Newquist, M. D.,
Cheirman



BUDGET OF THE KETTERING LABORATORY
FOR THE INVESTIGATION OF THE POTENTIAL CANCER HAZARD OF THE
' PETROLEUM INDUSTRY
SPONSORED BY THE MEDICAL ADVISORY COMMITTEE
of the
- AMERICAN PETROLEUM INSTITUTE
July 1, 1953 - June 30, 1954
I. Determination of the location and extént

of the cancer hazard from refinery
intermediate and product streans

Direct Saleries $ 4,000,00
Indirect Salaries 3,500,00
Miscellaneous Expense 2,000.00
Overhead 1,860.00

$ 11,360.00

II. Development of semi-quantitative biologicsal
testing methods for measuring the relative
carcinogenic potencies of petroleum products

Direct Saleries $ 3,500.00*
Indirect Salaries » 200,00
Miscellaneous Expense 2,300,.00
Overhead -1,630,00
$ 11,630.00

III. Determination of the relationships between .
the rapidity of induction of benign and ‘
malignant tumors in experimental enimals
and various exposure factors such as
frequency of application, dosage per
application, ares of exposure, number of
applications, speclal irritent or toxic
properties of the oll applied, etc.

Direct Salaries $ 4,500.00
Indirect Salaries 5,200.00
Miscellaneous Expense 2,300,00
Overhead 2,090.00

$ 14,090.00
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Indirect Salaries include Histopathological Preparation and
other services,

Mlscellaneous Expense includes purchase of animsls, special
laboratory supplies, and travel.
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Development of rapid analytical methods for
estimating the relative carcinogenic potency
of any given refinery intermediate or product

A.

B.

Isolation and identification of compounds

responsible for observed potency of various
types of oils and determination of physical
and chemicel properties of these compounds

which could be used in the development of a

widely applicable eanalytical tool (1nc1uding

associated animal testing)

Direct Salaries’ $12,000.00
Indirect Salaries 10,200.00
Miscellaneous Expense 3,050.00
Overhead 5,500.00 .

$ 30,750.00
Semi-empirical correlations with carcinogenic

potencies based on the chemical or physical

properties of known or suspected carclnogens
in the olls (including associated aniemel testing)

Direct Salaries $ 5,000.00
Indirect Salaries 3,700.00
Miscellansous Expense 1,350.00
Overhead 2,330.00

$ 12,380.00

Epidemiological Program

A.

B.

C.

Collection and correlation of data on bases

of cancer among employees of the petroleum industry

Direct Salaries $ 5,000.00
Indirect Salaries 3,500,00
Miscellaneous Expense 2,350.00
Overhead 2,320.00

Speclal investigations of cases of cancer
in particular plants in the industry or
among customers of the industry

Direct Salaries $ 2,500.00
Indirect Salaries 1,750.00
Miscellaneous Expense 850 00
Overhead 1,163.00

$

Survey of pertinent literature on cases of

cancer occurring among workers exposed to
tar or oil in their occupation

Direct Salaries $ 2,000.00
Indirect Salaries 1,400.00
Miscellaneous Expense 100.00
Overhead 930.00

$

$ 13,170.00

6,263.00

4,430.00
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AMERICAN PETROLEUM INSTITUTE
80 WEST SOrH STREET
NEW YORK 20, N. Y.

August 22, 1952

To Members and Assoclates -
Subcommi ttee on Carcinogenicity

Gentlemen:

I am enclosing a copy of the minutes of the meet-
ing of the Research Project Advisory Committee which was
held at Kettering Laboratory, Cincinnati, Ohio, July 10, 1952,

Will you kindly indicate your approval or disapproval
of the actions and decisions of the R.P.A. Committee and your
decision on questions 2, 3 and 4 listed on the enclosed letter
ballot and return it to me. Negative votes should be accompa-
nied by an explanation.

I will also appreciate receiving any comments and
suggestions you may have concerning the research project at
Kettering Laboratory.

Very truly yours,

M. N. NEWQUIST,

Chairman, Subcommittee .on
Carcinogenicity

MNN:RMS

Enclosures

mc: Members and Asscoclates
Medical Advisory Committee

Dr. R. A, Kehoe (2)
(W1thout letter ballot)



AGENDA

Research Project (MC~1) Advisory Committee Meeting
Kettering Laboratory, Cincinnati, Ohio

July 10, 1952, 9:30 a.m. to 4:00p.m. EST °

. -

1 - Summary of April 1952 Progress Report Dr. A. W. Horton
2 -~ Comments on the Progress Report . Dr. R.tE.lEckhardt
. et s8l.
3 - Progress of studies since April 1952
and future plans Dr. A. W. Horton
4 - Effect of viscosity on potency and the
use of embodying agents to modify R. M. Shepardson
viscosity L. C. Beard, Jr.

5 - (a) Need for additionel studies on
straight-run, uncracked distillates
and residua

(b) Appraisal of British literture and

the megnitude of the hazard in Great
Britain L. €. Beard, Jr.

6 - Plans of the Sub-panel on Lubricants and
Process Products Hygiene of the API

Lubrication Committee R. M. Landon
K. G. Mackenzie

L. C. Beard, Jr.
Report on mid-year meeting, General ‘
Committee, Division of Refining, May
1952, with respect to the RPA Committee's

report of April 30, 1952, to Mr. 7. J.
Sulliven R. M. Landon

-3
]

8 - Epidemiological Surveys
(2) Among employes of petroleum
companies Dr. J. J. Phalir
Dr. E, K. Linder

(b) Among employes of customers Dr. M. N. Newguist
9 - Other business
10 - Date and place of next meetings of

a) Subcommittee on Carcinogenicity
b) RPA Committee



For Information Only - Not For Publication

REPORT ON THIRD MEETING

Research Project MC-1 Advisory Committee
July 10, 1952
Kettering Laboratory
Cincinnati, Ohio

. .
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MEMBERS PRESENT OR REPRESENTED

M. N. Newquist, M.D., - Chairman

R. E. Eckardt; M.D. ~ Acting Sec'y.
L. C, Beard, Jr.

Kieffer Davis, M.D.

C. M. Doane (For E. W. Adams)

T. Mo Frauk) M.Dt

R. M. Lendon

"K. G. Mackenzie

R. C. Mithoff .

R. M. Shepardson

S ABS A S

C. M. Hine, M.D.
Eo K. Linﬁe!‘, MOD.‘

OTHERS PRESENT

F. F. Heyroth, M.D. - University of Cincinnati
A. W. Horton - University of Cincinnati
Arthur Pabst (Socony-Vacuum 011 Co., Inec.)
J.-J. Phair, M.D. University of Cincinnati
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The attached agenda of the meeting, which had been disg-
tributed by Dr. Newquist prior to the meeting, was used as the

program.

ITEMS 1 AND 3

"7 Dr. Horton.presented to each of the members the attached
"Memorandum from the Kettering Laboratory, Third Meeting of the
Advisory Committee, API Research Project MC-1". Dr. Horton followed
the outline presented in this memorandum with additional comments,

as follows:

a. The year 1951 in terms of the health of the experi-

mental animals did not satisfy the laboratory as
well as the year 1950 and, therefore, the laboratory
has considerable reservations concerning the accuracy
of mouse test data determined in 1951. This has led
to the adoption of correction factors for the determi-

) nation of the Pyc values of the various materials

{ tested. One source of this difficulty was discovered
in infestation of the animals with mites. These mites
presumably caused an eye disease in the mice, which
was thought to be due to the scratching by the anlmals
in an attempt to rid themselves of the mites. The
mites have now been controlled by using a dusting
powder consisting of a low concentration of Chlordane
plus pyrenones.

b. Criteria used by the laboratory for determination of.
what is considered a good animal test include 85%
survival of the animals for at least 6 months, or until
50% of the animals have tumors.

¢c. Experiments are designed so that the average latent
period will be not less than 100 days or more than
280 days. If the average latent period is less than
100 days or more than 280 days, i1t is believed that the
acguragies of the Pyq determination will be considerably
reduced.

d. The desirability of welghing .the animals once a week is
now recognized and attempts to weigh them at this
frequency will be made in order that no breaks in the
welght curves will be present in the data sheets
presented to the group.



ITEM 2

In the discussion that followed on Dr. Horton's comments
it was brought out by Dr. Beard that he had heard of some data
from England which indicated that in straight run distillates
maximum-carcinogenicity is observed in the 300-400°C. cut. Dr.
Horton then emphasized that the nature of the distillation must be
fully understood before the significance of this observation could
be accepted, since in distillations in which poor fractionation
occurs a material presumably cut between 300 and 400°¢, could con-
tain considerable amounts of material boiling below 300°C., and
boiling above 400°c.

Later, Dr. Beard placed on the board the following 9
variables which may affect the quantlitative nature of mouse tests
and their extrapolation to human significance:

1. The amount of carcinogen per unit of area..

« The dilution of the carcinogen.

. The fregquency of application.

. The effect of the physlcal state, l.e., viscoslty
and surface tension.

The health of the animals.

The psychic state of the animals as concerns eating.

The effect of area of application.

The persistence of carcinogenesis 1f applications
are stopped.

9. The variabllity of susceptibility of human skin, i.e.,
black versus whites.

o~ ?\Ul £ D

Mr. Shepardson then brought up the possiblility that the
work which Dr. Horton has done indicates that there may be several
types of response to carcinogenic agents, Thus, with fuel oils and
methycholanthrene 1t would appear that the activity of a éiven oil
does not increase with the increase in dosage. This cqnclusion was

reached as a result of the experiments using 20 and 100 mg. of
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material per application with solutions of methycholanthrene and
with API No. 8. 1In the latter case activity seemed to increase
with dosage. Dr. Eckhardt then commented that this variation in
activity might be both a function of the dosage per application
and thé‘éosage per week (frequency).

A considerable amount of discussion followed, the out-
growth of which seemed to be that a great deal more additional
work will have to be done in order to develop all of the various
variables which seem to influence the quantitative nature of the
mouse test. There were many who expressed the opinion that to
think that we could begin tapering off on the amount of effort in
this program in 2 years' time is an extremely optimistic outlook.
Rather, it was their feeling that this type of research will have
to continue for a considerably longer period than 2 &ears at the
present level of effort. Dr. Eckardt introduced the concept that
perhaps we have the practical answers which we need at the present
time to control this problem and that these various refinements
of the technique, although of extreme interest, would not conéribute
appreciably to the development of any practical solutions. He
compared to a degree the establishment of MAC values in which a
considerable safety faptor is always allowed, and where the MAC
value is exceeded certain medical supervision is carried out. From
the strictly medical standpoint, this is the type of approach which
most medical departments and industrial hygiene departments will
require. Whether this approach will provide the answers needed by

the refiners is a question that can only be answered by the refiners.



ITEM &
Dr. Beard brought with him a sample of alkylated poly-
styrene which had been shown to increase the viscosity of a
catalytically ceracked recycle 611 from about 8% to about 1100 when
5% of the material was added to the oil. It was suggested as &
possible agent to use in increasing the viscosity of carcinogenic
0ils without appreclably changing their chemical composition.
Reference was made to & letter submitted by Mf. Shepardson which
indicated that Vistanex and polypropylenes would apparently not
satisfy the requirensnt of increasing the viscosity sufficiently
with a sufficiently small addition of the agent.
ACTION Dr. Horton will test on mice some
petroleum fractions of known
potencles but those viscosities have
been altered by the esddition of
elkylated polystyrenes (using Dr.

Beard's sample) in order to evaluate
the effect of viscosity on potency.

ITEM Ba
Dr. Beard indicated that experience thus far has shown
that most cccupational cancers allegedly due to petroleum products
had resulted from prolonged contact with uncracked distillates and
residua. For this reeson it is his belief that additional studies
should be carried out on this type of material in order to help us
develop the énswers to the problems of this type of material.
ACTICH Dr, Horton feels that the samples he
already has on hand including the
fractions of the three crudes (Okle-
homa, Kuwait, La Gunillas) presently

being studied in Great Britain would
suffice for the time being.



LTEM 5b
Dr. Beard suggested that it probably would be helpful if
Dr. Phair could or would review critically the literature on
cancer as related to petroleum with particular emphaais on keeping
the membPers of the cémmittee informed of any new articles which are
appearing in the litersture on this subject by circulating to the
members of the committee a critical abstract of each of these
articles. Dr. Phair felt that this could well be done by himself
and is presumably planning to undertake such a critical abstracting
of current literature for the committee.
ACTION While Dr. Phair is favorable to such
an undertaking he hesitated to commit
Kettering Laboratory in the absence
of Dr. Kehoe. Therefore, this matter
awaits officilal clearance from Kettering
Laboratory. .
ITEM 6
Dr. Beard told the group of the activities of the Sub-
Panel on Lubricants and Process Products Hygiene of .the API
Lubrication Committee. A small subcommittee has been formed éo
discuss the advisability of labelling petroleum products in order to
warn custémers of potential hazards. Solvents prepared from
petroleum should probably bear labels which are in conformity with
those recommended by the Manufacturing Chemists' Association. Other
materials, such as lube and cutting oils, should probably bear a
simple label which indicates that the oil mey ceuse skin irritation,
that it should be kept off of the skin and that if it cannot be

kept off of the skin, it should be washed off as soon after contact



-7 =

as practicable. Mr. Mackenzie emphasized the need of making such:
washings practicable so that workers would not be spending half
of their day washing things off of thelr hands.

ACTION None taken

. .-

ITEM 7

Dr. Landon reported that a vérbal summery of the réport
of the RPA Committee was given to the General Committee, Division
of Refining, in May of 1952. As a result, the General Committee,
Division of Refining, addressed & letter to the chalrman of the
Medical Advisory Committee asking that the Committee recommend
minimum standards for medlcal care,--qualifications of medical’
directors and minimum standards for adequate medical records. This
letter will presumably be presented to the Medical Advisory
Committee at its next meeting. It was the feeling of the RPA Com-
mittee that the General Committee, Division of Refining, recognizes
the importance of the carcinogenic problem to the petroleum industry
and the general recommendations of Dr. Kehoe that the petroleum in-
dustry must develop the adegquate medical and industrial hygieﬂe
measures to control this problem. However, the General Committee,
Division of Refining, went further than the simple problem of
carcinogenesis and included, presumably, all of the medical problems

of the petroleum industry in their request.

ACTION None taken

ITEM 8a
Dr. Phair indicated that he has now recelved about 900

historical records. Apparently he is receiving very few current
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records and asked the cooperation of the Committee to spiyulate the
various medical directors.to send -in.their current records of
caﬁcer cases. He indicated that since April, only 35 or 36 records
have been sent to him. He stated that up until the present time
there has been no real call on his services in & consultation
capacity. Discussion by the Committee indicated that Dr. Newquist
would provide the stimulus to the various medical directors to send -
in thelr current cancer cases, and that folloﬁing the action of.the
Medical Advisory Committee, on the request of the General Committee,
Division of Refining, much of the work of Dr. Phalir may be
implemented because some of the compenies which do not now have
adequate medical records may begin to develop them on the recommendz
tion of the API as to what constitutes adequate medical service,
adequate medicel personnel and adequate medical records.
ACTION The Chairman of the Subcommittee

on Carcinogenicity will aid the

epidemiological studies by

stimulating the various medical

directors.in the petroleum

companies to submit the data re-
quested by Dr. Phalr. i

ITEM 8b
Dr. Newquist mentioned the need for epidemiologichl

studies among the employes of customers of petroleum products since
most of the cases are apparently occurring among users rather than
emong manufacturers. He indicated, however, that the collection of
such data would require great tact. ﬁr. Pheir felt that the Univer-
sity of Cincimmati could probably make such studies at the proper

time and in a proper manner.

ACTION It was the consenus of the RPA
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Committee that the University of
Cincinnati should undertake
epidemiological studies among
customers at an appropriate time.
This matter is subject to further
cction by the Subcommittee on
Carcinogenicity.

ITEM 9

. -

Under item 9 on the agenda Mr. Shepardson presented a
table of data collected by the Sténdard 011 Development Company
and New York University which indicated that there are at present
4 methods which will pfgdict tumor potency within what it is
believed to be a useful range of accuracy. These 4 methods involve:
(1) ultraviolet absorption at 3604 0cf a 650-1000°F. cut of the oil,
(2) polarographic determinations which depend upon the diffusion
current at two voltages, (3) the caffein number which depends upon
the ultraviolet absorption at two wave lengths of caffein extract
of the oil, and (4) the high aromatics characterization which is a
more complicated method and was not discussed in detail. He in-
dicated that the Development Company is in the process of checking
these four methods in three different laboratories in order to
determine their reproducibility from laboratory to laboratoryﬁ He
urged that the University of Cincinnati give serious consideration
to checking these methods also since they have been found to be so
useful by the Development Company. He indicated willingness to
provide to the University of Cincinnati the details of each of the
methods as soon &s it had been determined thét they were reproducible
from laboratory to laboratory. |

ACTION Dr. Horton has already been in communica-
tion with Mr. Shepardson on the above
subject and he will give it further study

in connection with Kettering's effort to
develop an anslytical tool.
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LTEM 10

The Committee adjourned at 4:30 p.m.,.after agreeing
that the next RPA Committee meeting should be held September 24th,
at the Conrasd Hilton Hotel in Chicago, one day prior te the meet-
ing of she Medical Advisory Committee which is to be on September
25th., It wes felt by most members of the RPA Committee that a
meeting of the Subcommittee on Carcinogenicity.prior to the date
of the September Medical Advisory Committee meeting would not dbe
necessary if the Subcommittee could handle its interim work by
mail. Considerable duplication of presentation and discussion can
be eliminated by having the Subcommittee make its report, including
Dr. Horton's report, to the Medical Advisory Committee as a whole

on September Z5th.

TE: During the meeting Dr, Horton distributed a sheaf of
data sheets (copies msiled to MAC Members 7-16-5Z) on
various mouse experiments which are to be included in
the available data thus far submitted. Dr. Horton ’
indicated that he would present & series of data tables
for the consideration of the full Committee at its

meeting in Chicago.

R‘ E' Eck&rdt, MoDa
_Acting Secretary

M. N. Newgquist, M.D.,
Cheriman .

o A—— 4
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SOCONY~-VAGUUM LABORATORIES
28 Broadway, New York 4, X, Y.

<o b 7,7(?,«:0 AR IPPON: S ,
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He ¥. Howquist, M.De mu. 10,11 7«/-6‘/ Mrnf‘ -
Redical Dapartment . R

The Toxaa Conpany .
135 East 42nd Street

Row York 17, He Yo

- Dear 0r. Hewgulst:

In reply to your latter of June S, 1952, I advige that I plan to
attond the moeting of the sub joot committee commonseing at 9130
Q. &% tho Eettering Ladboratory in Cincinnati, You may wish %o
elarify to members whether this be Daylight Saving Time oy
Eastern sStandard Time. ' .

As an item for your a.:oizda; T suggeat & realistic discussion of
the haszards of straight run, uncracked dlstillates and residua,
. I foel this is an aspéct of our work that cuat be .squarcly faced.

-

The large majority of cases of cancer of the skin from contact
with petroleum products .that have come to our attention have &
history of contact with relatively nonevissous lubricating oil
distillatea, 7o nams thexms . o

1) Mulo skinnors oancor in Oreat Eritain - while" theTe
wWAs an early history of use of shale oils, Yot such have
not been used for many yearsjy ' ;

8) Cancers of tho scrotum if WaX Presanen - these were
confirmed by tests at Kettering %o be dus to the .
pressoed distillates; - .

S) Cutting olls contalning 94% of 100" pale paraffin
! oil -“oxporimnu at XYU on such oi]l from two'
different manufacturers both ocperating on Midecontinest
orude produced cancers in micel . -

4) An inoressing volume of British literature of which
) the recsnt pspor by Cruloksbank and Goureveltoh is

an exAxzples .
8) Ruzors of more ocases of oAnger of the skin from.
. cutting oil on the Pacifio Goast - Wm“mo S
Coast represectative xay be able to €iA%0Mte. . * -

*hile we have proven as ec;'ncomn' fice that bl

nic nust

ally eracked products are mush Eore carcinogenic, yet we ST

the fact that the cancers in men we 22!'1:2::‘:{(“- Apstesl Lrom -
® : ‘A At B

straighterun produsts of the oharscter

gh bot1ins eakalytioe - -
7o nist fase -
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l, Analytical techniques to estimate the order of potency
of any given stream from any of the processes listed
above. '

2. Epidemiological appraisal of the incidence of cancer
among employees of the petroleum industry.

3. Hygienic measures to reduce hazard to employees of the
petroleum industry.

L, Dilution of carcinogenic oils as a means of reducing
potential hazards to employees of industrial consumers

of various petroleum products containing these oils.

Plans for Investigative Work for 1952

A, Process Samples for Animal Tests,
é 1, Cracked residua from thermal cracking of virgin gas
‘ cils (samples to be collected). 2 f.o. ﬁxnn.)xmtkj

2., Sidestreams and residua from other cragking processes
to be tested on a limited basis to improve analytical
methods of estimating potency and further to test the
validity of these methods (these samples already'col-
lected, analyzed spectrophotometrically, and held in
reserve in the laboratories of twenty-one of the par-
ticipating companies ),

3., Untreated lube stocks from stralght run distillation
now being screened by analytical methods. Samples to
be selected for animal testing on the basis of a com-
parison of their physical properties (including ab-
sorption spectra) with those of virgin distillates

already tested,
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Ll Scottish shale oil and fractions thereof, To gain
further analogies between potencies to mice and
potential hazards to exposed humans, two or three
fractions of shale o0il comparable to those employed
as spindle lubricants in the British cotton industry
to be tested, (Samples already collected and held

at Kettering Laboratory).

B. Reference Standards.

For control purposes and improvement of bilological
methods it is contemplated that tests on known concen-
trations of standard carcinogens in standard solvents will

be carried out with about 9 percent of the animals received.

C. Analytical Techniques for Estimating Carcinogenic Potencies
of Petroleum Products,

Chemical research will continue on the two main approaches
to this goal, the empirical and the fundamental. Animal
testing of fractions which can furnish useful information
for this purpose will, as in the past, be given priority
over tests on process samples, At the same time, it 1is
recognized that an analytical tool has very limited sig-
nificance when based on an inadequate number of biological
tests of samples of materials to which it is to be applied.

"Tests on ﬂon-carcinogenic fractions of various oils will
be conducted to determine the effects of variations in the
composition of these fractions upon the total effective
potency of the oils, It 1s obvious that if fractions which

do not contain polycyclic carcinogens are markedly affecting
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the rate of induction of tumors in the test animals, then
any tool based purely on the concentration of polycyclics

will be seriously limited in general applicability.

D. Epidemiological Studies,

Efforts to expedite the collection of case records and
other pertinent information on an industry-wide basis will
be continued., At the present rate cf reporting, there
should be sufficient accumulation of information by the
time of the spring meeting in 1952 to permit a preliminary

tabulation of the datsa,

E. Experimental Study of Efficacy of Various Cleansing Agents
and Skin Creams,
As soon as the current tests which embloy rinsing with
:XKS white ol1l and weashing with detergent solution have been
completed, new experiments will be started to compare
GQ;>/ hydrocarbon solvents, such as technical white oil, with
'the viscous medicinal white oil currently employed as. a
rinsing material,
Further tests with other skin creams will be designed

on the basis of th results of the current tests with Verex.

F. Dilution of Carcinogenic 0ils,

Sixteen of the participating companies have already

started or completed collection of representative production

\)\FJ” blends containing carcinogenic streams from catalytic

cracking or recycle coking, together with data on the com-
>§;>»?081tion of these blends, The majority of the members

LA
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of the comnittee have evidenced their desire for an
analytical tool applicable to these complex mixtures,

Since it is obvious that no such tool could be developed
without knowing the biological potency of at least a few

of the blends, a selected group of these materials, on
which detailed information is available, should be suojected

to animal testing,

November 26, 1951



ESSO RESEARCH AND ENGINEERING COMPANY
(FORMERLY STANDARD OIL DEVELOPMENT COMPANT)
P. O, Box 81. LiuDxn, N. J.

MEDICAL RESEARCH DIVISION
MOBRAT §. SORANST, PN.B.. N.D.

WATWAR v, HENORICRS. CH & :
HEAD IROUSTIIAL NYPIEMIST
PORACE W, BERARSR, Pe B., 8.0,
NEAD TR

SEATRARS & SEWNISOW. B.0, November 2, 1955

GRIEP CLNNCAL BEIRANCH PHTEICIAN

Mr. D. V. Stroop

Amsrican Petroleum Industyry
50 W. S0th Street

Nev York 20, N. Y.

Dear Mr. Stroop:

I an attaching some informstion recently received from Dr. Newquist
who received it froa our British associates in the field of pstrolsum
cancer studies. I believe that the mesbers of the Medical Advisory
Comittee as well ss those at the Kettering laboratory would be interested
in reviewving the Progress Report by Dr. Carruthers and Dr. Cock, and
also Progress Report by Dr. Woodhouse and Dr. S8quire. I would appreciate
it 42 you would have these reports duplicated for these individuslis. I
do not believe that the rest of the attached information would be worth-
vhile duplicating since it concerns anly the agenda and minor cbanges in
the nomsnclature.

Very truly yours,

.5 Cohardt-

R. E. ECKARDT, K. D.

KEE:evn

Bncs.
MRC.55/830 ‘
m‘55/812 Copy From D. V. Stroop For Information
MRC.55/81 of Members of Medical Advisory Coumittee
MRC.55/804 11/4/55
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Committec on the inogenic Action of Mineral Oils

AGRIR
for tho Ninetcouth Ueeting to do neld at

26, 013 Quoen Streot, Vestminstcr, London, S.¥.1.,
on Tussday, 25th October, 1955, at 11.45 &

Minutes of the provious meating (MRC,55/510, GMO, ¥inAB - glresdy
a

Anmendownts to nomenclature of oil frections,
A momorandum (LRC,55/815, Git0.55/8) (gnpclesure A)

Bxponsas grant to Dr, Willlam 5. Saith for testing oil fraotions
{Minute 155)

Progress Reports

(1) Chemical - ty ¥, Carruthers and J.4, Cook (MRC.55/81%, Cil0.55/9 -
(Enclosure B)

{1i) Bioclogical - by D.L. Woodhouse and J.R. Squire.
Progress Report No, XV (MRC.55/804; CuM0.55/7 ~(Enclesure c)

Future Pians
Any other businoss

Dats of noxt nooting
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MEDICAL RESEARCH COUNCIL ;

3RC.55/815

*Unclassified”
Cik0.55/8

For Spucificd Cireulntion
Haomburs of' Commtttoo

Committoo on the Carciunogenic Actiovn of Mineral Oils

Nomorel. tux: ef Ul ictions

It will bu rocalled that, at tho Bighteunth Meeting of tho Camitteo,

the stundardisation of tno nononclature of tho various oil fractions was
Giscussed (i{inuto 152) and it s agroud that Profossar Squire and Professor
lsorton should consider this in tha light of ciding symbols already agreed

(iinute 136).
Profossar Squire and Proefessor Liorton now propose tho folloving amondment
to Linuto 136.

parasraph 4, line 7:
DEIBTH "eeessess wura snlit into arcutic St. aud ruffinate (R) portionse "
SUBSTITUTE "eevees.. woro split intc arooatic (i) and paraffin mffinate
(P) portionc,”

This amundment and the srovious confusion of symbols call for
anondnenta in tho following docuients as shovm: ’

GY:0.55/2 and CNO 55/6: for R rvad P
GiMO.54/16; GUD.55/3 and Cuii0.55/k; for M, P and R road
my pand r,




MEDICAL RESEARCH COUNCIL /

MRC,55/814

"linclaasifiod"
CAMO.55/9

For Speceifiod Ciro tion
Zz.lembcrs of Cannittoe
! reinopenic Action of Mineryl O

Progress Report
by
#, Carruthers and J.V. Cook

Tho 1955«56 serios of animal sxporimonts with the Kummit frections are to
bo carried out with frnctions obtained from tho activo non-piormate~forming materinl
by chraomatography and fractional distillation, For this purpose, tho five none
plomteuforning fractions K S tr, K, S a17, Ky S bir, KhSéu\zf, and K;S.bAx have becn
soparnted {uto threc main fractions by chromatography on alumina by the genernl
method outlined in tho last Roport. The oil fimctions, in batches of about 200 ge,
were adsorbed on 2 Kg. of freshly activatod alunine and successively elutod with
petroloum sther, bonzenc and methanol, Elution with ocach solvent was continued
until no morv material was recovervd, and three fairly well defined fraotions
obtained, Corresponding eluntes from all the chromatograms wers combined, and
tho three composito fmctions sent to Professor Marton for fractional distillation.
The total quantities of thess fractions obtained wero us follows:-

(1) potrolows other oluato; 1977 ge (779) yollow oil,

(11) benzeno eluato; 349 ge (13,55) orango-yoliow oil,

(111) mothanol elwnto; 24k g. (9.55) black viscous gum with a strong
unpleasant anoll, '

Tho ultmeviolet absorption npootrn of tho chromatogram frastions KLSTnLr i, 4
ond 114, and L S tr 1, 14 and i1, indicato that fractions { and i1 are still
complex ‘mixtures of difforant ring systems. In each case thore is genarnl
absorption with a fall of intansity tM tho long wavelongth, The spectra of
tno potrolaun other oluates (L) hozever, show two woll defined maxima at 234 and
326 an which pos-ibly indioate tho presencoe of considerable amounts of dibengothiophon
Jerivativos in these fractions, Bxperimonts are in progress which may lead to a
‘ncision on this nolnt, In contrast to these, thc spectra of the methanol eluatos
(111) oxhibited woll dofined maxim at 243, 292 and 348-355 mut, £ log Blén; 49>
!.-..l, 2.9, and 5,0, 4.5, L.Q/ attributable to the presoncy of carbasole derivatives,
Thiz is quite in xeoping with the difficudty of romaving this matorial from the

chrasatomram. It is of intcrost in thia connection that at loast ons carbasole

vl -



numoln tus has bLiean Lsolated from o corresponding frnction in the pluratu=forming
surivz,

Wa are nontinuiany cur work wlth the plomto-forming fmctions (p). Thase
flave 2l=o boon subdivided by large-scale chramtography, and ws have lnclated two
othur conpounds Crat thati, Oune of thouso, fron !{“_Sgcﬁ.p(i) had m.p, E4-060 and wos
showm by {ta glemontory analynie mint ultrp-violet nbeorption apootrum to bo n
trimuthyliibonzothiophon Gy 5!;‘&_5 ur 1én oguivaleni.  Attompts to denulphurisc
this opound with Houay riecel Lt bolling vithanul wive unauwccessful, In
totdhhyptrafurfuryl alovhol dusulpliarisation was schioved but wme acoompaniod
Ly hyirosnnation with Soximticn of a wors or lass conplutely hydrogenatod diphenyl
dorivntive whlch hues not yot buen tr‘lontu‘&od. Thy socond compound, {solated fram
K;*S?a.\p(l) had mep. 1007 rid wns shown to bo & derivative of phenanthrens by its
ultmeviolst sbaorption spootrume  Blementary amlyees of tho subatanoe and its
s~trinitrohouzeny oamplex (mipe 205-206°) indlonted tho woleoular formula Cyglitg
for tha parent hydroonrbon.  The molting points of those two compounds, hiowevar, do
not corranpond to‘ those ruonnied. for any kuowm C, 31'18 phonanthrone hiydroocurbon or
1ts trinitrobonsune complox,

In renponse to n roquest by the Ganr..ittuo the following Tublo has beaun drewn

w dulineating the conmpotds whifch hnve ao far buon isclatud from the Kuwalt ofl.



Sompound isolatod

Rutsotio of 2:6~ and 2:7~
dime thylanthracens
2:6-Dime thylanthracern
2:7-Dime thylanthrocene
1:8-Dime thyl phenanthrane

Unknown trime ldlbonzthiuphoen
(or equivalent} (m.p, 84-86 ).

Unknewn tetra- or pentomethyl-
fluorenc (cr c(iuivnlcnt)
(m.p. 198-499°

2:3:6-Trinothylanthrucens

Urkovn tri~ or totramethyl-
anthracens (n.p. 108-110°).

Unknown tri~ or eetmmthg -
anthrzoono (m.p. 224-225

Unknown tri- or tomm;hogs-
anthraceno (m.p. 1694

or

or

or

Moleouvlar

Crghyy,

Cyetlyy,
Cy6Myy,
1631),

(31 5!1 4 1'8

c1 7“1 8
1 8“20

% 7“16

C1yg
SeHyg

Cyfhg
Cyeflya

Cryg
Cidig

Moleculsr

226

222
or
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220

220
2%
220

or
23,

220

2%
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Componnd dxolated
1:2:8~Trime thylphunsnthrene

Unknown trimothyl-~
6: 7-bonzothionaphthon

113:5: 7-Totrano thylanthrz:cone
1238 6: 7-Tetramothylanthraoene
2:3:6:7-Totrancthylanthrosenc

Unkmorm  tutrenethylanthrecone
{m.p. 67-69°)

Unkncen tehsmthylphcmnﬂxmm
(r'.p. 100°

1-tothylpyrene

Unknovn totrn~ or penta -
nothyloarbazole (n.p. 184-165%) op

40th Ootobor, 1955.
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MEDICAL RESEARCH COUNCIL

s

"Unclassifiod”

For Specificd Circulation MRC,5
{liebers of Cmnittce; CANO,

COIMITTEE ON THE CARCINOGENIC ACTION OF MINERAL OILS

Proprecs Renort No. XV (Scpt, 1955)

From D,L. Weodhouse and J.%« Squire, Cancer Rezearch
Laboratories, and Dcpartment of Patholczy, University
of Birmingham, l‘cdl2al Schoel.

Tests carried out by DeL. Wocdhouse (1954=55)

The fractions havc been appliod to the rabbits for 45 woeks and
]

to the mice for LO wecks. The robbit tumours arc given in Table I,

TABIE T
Rabbit tumours at 45 wecks

Fraction tumours  Fraction tumours Fraction - tumours
X5, 4, (3) o K,S, *15 (t) 1 KSh. (r &
K S, (n) o X\ Ssh, (a) 2 K, S5h, (r) 2
Kuséaam (r) o] Khssl..ap (g) 3 Kass"a” (v) 5
K, Sghym (m) 1 K#SSAbp (c) 1 K SginT (¢} 7

Khs71‘xn (o) 1 KLS.?AP (n) 2 K\ Sohy. (x) &4 ,

X, Sgh,  (a) 0 KSh, (@ 2 KSgh, (s) 3
Total 2 16 25
K,3q (1) & n2) (W 15 oD 1) 7

Kousc tumours have appeared in the following mineral oil fractions,
b (1); e (2); k (1); 1 (2 m (1); p (1):

Mioe treated with the woaker standard I{3) had 100% incidenco of
tumours by the 28th week. Thc stronger stondard D(2) had produced 100% of
tumours at the cnd of 15 wecks, '

A complete return of all tumcurs with sites will be given on

coxpletion of the experiments, i.e. af'ter 52 wecks.
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Copy From D, V. Stroop For Information Of Members of Medical Advisory Committee
and Staff Members at Kettering Laboratory February 7, 1955

ESSO RESEARCE AND ENGINEERING CCOMPARNY
P. 0. Box 51, Linden, K. J.

Pebruary 3, 1955

Mr, D. V. Stroop

American Petroleum Institute
50 West 50th Street

New York 20, New York

Dear Mr. Stroop:

I am attaching recent minutes of the Committee on the
Carcinogenic Action of Mineral 04l of the Medical
Research Council of Great Britain. I believe that
these minutes would be of general interest to the
menbers of the Medical Advisory Committee of the API
and would appreciate it if you would have them
duplicated for such distribution, and also to the
members of the Kettering Laboratory,

Sincérely yours,

/8/ R. E. Eckardt

R. E. ECKARDT, M. D.
REE:ilk

Encl, - MRC.55/53
CAMO.Min,17



MEDICAL RESEARCH COUNCIL

For Specified Circulation MRC,55/ 52
(Committee Members) CAMO.55/1

Committee on the Carcinogenic Action of Mineral Oils
The meeting of the sbove committee will be held at 2.30 p.m. on Monday,
2nd May, 1955, at 38, 0ld Queen Street, Westminster, London, S.W.l. The Agenda

will be circulated in due course.

J.C.R. BEudson,
Secretary

20th January, 1955.



MEDICAL RESEARCE COURCIL

Por Specified Circulation MRC.55/53
(Coumittee members) CAMO.Min,.17

COMMITTEE ON THE CARCINOGENIC ACTICK OF MINERAL OILS

Minutes of the Seventeenth Meeting, held at 38 0ld Queen Street, London,
8.W.l, on Friday, 1Tth December, 1954, at 2.30 p.m.

Present: Professor T. Ferguson (Chairman), Colonel 8.J.M.Auld, Professor H.
N. Green, Dr. T. Heiger, Dr. J.0. Irwin, Professor J.R. Squire, Dr. D.L. Woodhouse,
apd Mr. J.C.R. Hudson (Secretary).

Attended: Dr. W. Carruthers, (representing Dr. J.W. Cook) and Professor D.
Hey.

Apologies for absence were received from: Dr. J.W. Cook and Professor F.
Morton. :

1. Minutes.
The minutes of the previous meeting were approved and signed.

2. Progress Reports

A. Progress Report No.XII by Dr. D. L. Woodhouse (MRC.Sk/85k,
CAMO. 5&/12)

It vas pointed out that the standards, D and D#, were usually of about the
same potency on rabbits as the fractioms being tested, whereas they were more
potent on mice than the oil fractions. It was therefore agreed that, in order that
the standards should have approximately the same potency as the fractions under
test, the standards used in future mice experiments should be D& and a more dilute
solution, say, D1/20.

B. Progress Report by Dr. W. Carruthers and Dr. J.W. Cook

(MRC.54/875, CAMO.54/16). .

Dr. Carruthers pointed out that the Di-methyl, tri-methyl and tetra-mefhyl
anthracenes were being isolated from the lover medium and higher boiling fractions.
This tended to confirm the effectiveness of the original distillations.

Many of the compounds which were being isolated from the various fractions
vere found in only milligram quantities. If, at a later stesge, it was desired ¢o
test their carcinogenicity, it might be necessary to synthesise some of them in
greater quantities. FProfessor Hey said that he alresdy bad comparatively large
stocks of many of the synthetic methylated anthracenes and he would be willing to
make these avallable if they were required,

It vas pointed out that the percentage extraction of the M.P.R. subfraction
given in Teble I did not add up to 100%. This was due to losses in the process of
separation and sllovances for this had been made in calculating the blends given
in Table II.
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Colonel Auld asked if, in viev of the spread of results amongst the fractions
tested biologicmy, the chemists vere satisfied that the methods being used could
give sufficiently discreet separations. In this respect Professor Hey suggested
that molecular distillation might give a better separation cof small quantities.

C. Dr. Irwin's Report (MRC.54/887, CAMO.Sk/19).

Dr. Irvin pointed out that comparison of statistical results from year to
year and between Birmingham and lLeeds showed a reassuring reproducibility.

D. Professor Morton's Report.

It was noted that lLagunillas fractions vere being prepared and would probably
be available for biological testing to Professor Green when he was ready.

3. Possible Carcinogenicity of Diesel Exhaust Fumes (Minute 138).

The reviev of Research Group No.2 of the Institute of Petroleum was circu-
lated (CAMO. 54/13).

The Secretary reed a letter from Mr. E.T. Priddle offering the assistance of
C.A.V. Limited in any investigation relating to Diesel exhaust fumes, In addition,
Professor Hey said that a Diesel engine in the Engineering Departwent of King's
College, London, could be made availeble similarly.

The Committee agreed:

(i) that iv view of their own research commitments, which could be
expected to last another 2 or 3 years, they could not undertake
any research on this subject. .

(11) to recommend to the Council that, as the exaust fumes from
internal combustion engines are particular components of
atmospheric pollution, their study might be referred by the
Council to the Committee concerned with that subject, or to
an ad hoc Committee; the members of this Committee specially

- interested in Diesel fumes would be glad to cooperate in the
vork so far as possible. The Chairman undertock to write to the
Secretary of the Council along these lines.

L' Future Work.,

Professor Green said that his blological experiments on mice and rabbits
would have run for 52 weeks at the end of a further 4 weeks and 6 weeks respectively.

(Professor Green left).

Dr. Woodhouse said that his bioclogical experiments on mice and rgbbits had
been running for 6 weeks and 9 weeks respectively.

It ves noted (see Minute 2, D above) that Lagunillas fractions, which Pro-
fessor Morton had prepared, were ready for testing by Professor Green. It was
pointed out, however, that the preliminary experiments had shown that the Lagunillas
fractions were most potent above 390°C., which was beyond the limit of the Stedman
still. Professor Squire undertook to ask Professor Morton to include in the batches
vwhich he sent to Professor Green a fraction or residus boiling above 390°C,
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(Subsequent Note: Professor Morton proposes to obtain a Fraction 9, boiling above

3909C. by laboratory distillation of the Lagunillas residue. This vill provide
Professor Green with eight Lagunillas Stedman fractions and one more (L) S1-8A and

Ly.9), another nine aromatic extracts of these Lj §1-8 and Lg.QA) , and the pooled
rafinates (L S8.R.). With the two standard solutions of 9:10 dimsthyl 1:2 benzanth-
racene, Professor Green will thus have 21 materials for his animal tests.)

5. Possible Carcinogenicity of Anti-Foaming Agents.

The memorandum (CAMO.S4/15) was received and the Secretary added that further
enquiries had elicited the following additional information from Shell Chemicals
Limited:

(1) that the anti-foaming agent was to be added to the sewage in the pro-
portion of 3 parts per million;

(11) that there was no evidence of an oil £ilm on the surface of the
settling tanks and it was therefore thought that the majority of
the anti-foaming agent was carried down with the sludge,

The Committee therefore agreed:
a) that those employed at sewage works might be exposed to some
hazard in handling the anti-foeming agent and that this aspect
of the question might be referred to the Occupational Eealth

Committee; and .

b) that it represented a negligible hazard es far ss the general
population wes concerned,

6.  Exhaust Filters on Internal Combustion Engines.

Professor Squire mentioned that in a television programme called "Panorama"
a Mr. William Wyness had demonstrated a filter for attachment to the exhausts of
internal combustion engines which, it was claimed, removed particulste matter from
the exhaust. The Committee agreed that this fell outside their terms of reference.

T. Conference on Atmospheric Pollution.

Colonel Auld reported that the Institute of Fuel was proposing to hold a
conference on Atmospheric Pollution at the Institute of Civil Engineering on the
20th January, 1955 under the Chairmanship of Dr. Foxwell., Professor Ferguson said
that he would try to attend that Conference and it was suggested that representatives
of other Committees, for example the Atmospheric Pollution Committee, might also

wish to attend.

8.  Date of Next Meeting.

In the absence of Professors Cook, Green and Morton, it was suggested that the
next meeting might be held on Monday, 18th April, Thursdey, 2lst or Friday, 22nd
April, 1955 at 12,30 p.m. The Secretary was to ask the absent members to indicate
which dates they preferred.
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Progress Report
Yy
H.No, Green and X.J. Redoliffe

Dopartmont of Experimental Pathology and Cancer Research
School of Medicins, Leeds,

Mouse griment,

F, S _used:-

LySoh = a

L,‘_se:. =b

thf\ =0

0.0%4D.M.B, = a(}/10)

Lth =0

0.05D.M.B, md(}) = ¢

LLSR =g

thh& = h

LhS.’L LIRS

LS = §

L Sg. =k

The exporiment was begun on 7.6.55.

Tunours have besn prodused as follows:=

b (L;._Sgk) 3 tunours, at 9, 13 and 18 woeks,
¢ (1,1'51&) 2 tumours, at 13 ond {4 wosks
5(1/10) (0.0%;:D.M,B.}) 1 tumour at 1h weeks

£ (0.05DM,B.) 9 twours, 1 at 11 weeks, 2 at 1L wecks, 2 at 16 wocks
and 4 at 18 wesks

1 (I"LST-‘) 3 tumours, 1 at 17 weoks and 2 at 18 wesks
x (the'.) 1 tumour at 18 woeks,

Survivors at 18 weeks are as follows:=

a 45 b 32 c 39 a 35 e 20 £ i
B 29 h 29 {2 3.19 k 47
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Rabbit Bpsrigent

This was begun on 3,8,55. Tho beginuing .of the oxpsriment waa delayed
owing to an epidenis of poeumcaia ascugst the rabbits, '

Pive rabbits have died sinos the woﬁ:;int began,.

So far no tumours have boen produced,

(The diluticns of DLB. for rabbits are 0.3 and 0.05:).



INSTITUTE OF FETROLEUM RESw=2w15

RESEARCH NO Zz COMMITTEE
Minutes of Meeting No.lb held at 26 Portland Place
n

ATTENDANGE

IN THE CHAIR: PelMorton.
GEET, P.R.3, Trasler
MEXBERS® 7.8, Ault

JeNe Haresnabde

ReB. Killingsworth

%+ Pohl

HeW, Stevencson
APOLOGI®S FOR ABSZINCE: BsJe Boorman

JW. Cook

EeJs Dunstan

A+ lMcloan
SECRETARY: E. Herbert

l. MINUTSS OF MISETTING HO.12 . -
¢ &.hL(&L‘M—

These w'ere zigned as |correct, subject to the
addition of "Shell PotroloumfCo.," at ths beginning of
line 3 of the last paragraph-of Minute 3 « I (Fage 2)

2. JEMBERSAIP

The meeting aocepted the reaignntion of iir, W.
Pohl with rogret and desired to record ites thouks to him
for his valuable acrvicese The nomination of Mr,
H.7. Stovenson was approved by the Conmittee, who were
glad to welcome hir: back as n Member.

3+ HORK AT BIRNIIGiih: UNIVSRSITY

The Choirrnn reported on the progress of work
at Birainghaa University and drew attention to this paper
"?he Constitution of Petroleum Fractionsa Structural
Group Analysis of a Kuwailt Heavy Gas 011" whiloi. was
presented at the recent World Petrolsum Congress, and to
various docusents circulated by the MRC, in par:iocular
MRC 65/510 CAMO Minute 18 and CAMO 65/5

The Chalrnman distributed tables {Jdated September
20th 1955) of Analytical Datn on Kuwait, Lagunillas and
Oklahomn Crude Oils and mentioned that work in connection
with Table 5, Subefractions from aromatic extracts, was
now being carried out at Glasgow. Ths results indicated
a very oconsidernble potency concentrated in residues.

There were srnll quantities of Xuwalt Qrude left overs
it was proposed to blend froctions K432Aa/K4§SAb and
K4S64a/K436Ab and then redistil the blends for further test.
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There would also be available some sarples
prepared from a Comiercinl Extract supplied by the Isle
Grain Refinery. The Chairman mentloned that ths :
Langunillas tests were a year behind owing to the withe
dravial of the Chester Beatty Inditute. This work was
being earried on by Professor Green of Sheffield/Leeds
University, but no medical school had been found to take
an interest in the Oklahoma Crudes, which were therefore,
being stored in their fractionated atate.

Professor Morton added thet he would prepare for
pablication in the IP journal o further paper in
continuation of that presgsented at the World Petroleun

Congress.

4.DIESEL GASES FUMES

The Chairman thanked Dr. Xillingsworth for the
mnterial which he had provided for the report to the MRC
and reforred to a letter dated the l4th Decerber 1854 from
Mr. A. Fogs of MIRA in which,on behalf of the Diesel Engine
Manufacturers, the IP were asked to draw attention of the
major petroleum companies to ths necessity to carry out
investigations with the object of elinminating any exihumugt
sroke which might be attributable to fuel variations.

It was agreed that a genseral interest in Tle
problem, which was seporate from the mediocal aspect of
arioke, was indicatod but that 1t was o matter riore for the
Research Committee. Yr, Ault who promissed to ranlse the
gub ject at the meeting of MIRA which he was attending the
next daoy was invited by Professor Morten to the next
meeting of the Research Comnmittees

5.ANY OTHER BUSINESS

The Chairman intinnted that he wuld srortly
provide for circulation a copy of Mr. A.VW.E«. Pollts Thesis.

6.,DATE OF NEXT MEETING

To be arranged by the Chairnman,



