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January 11, 1957

My, D. V. Stroop

American Petroleum Institute
50 West 50th Street

New York 17, New York

Desy Mr, Stroop:

I would greatly appreciate it if you would have the attached duplicated
and digtributed to the members of the Subcomxitiees on Carcinogenicity and
to Dr. A. W, Borton of the Kettering Laborataries.

It is xy understanding that the British are somewhat put out that they
have not received amything from us in the past several yssrs. 1 suggest
that the subcommittee give serious thought as to what they are going to
send the British 30 that ve can discuas it at the next meeting of our
subcommittes,

In addition, Dr. Newquist has suggested that perhaps Dr. Horton ought to
summarise this, and all past reports received from the British. This
occurs t0 ms to be a good idea., In the event that Dr. Horton does not
have some of the previcus information received from England, if he would
let me know I would be happy to see that he is brought up te date on
anything that he may be lacking.

Very truly yours,

R.¢.chargl”

R. B, ECKARDT, M. D,

REX:cjh

Attach, « Six reports of the Commities on the Carcinogenic Action of
Mineral Oils, Medical Research Council, Londea, attached to
1tr to REE from Ir. Newquist, 1/2/57.

Copy From D, V. Stroop Por Informmtion Of And Consideration
By Members Of The Subcummittee On Carcincgenicity Aod Dr. A.
W. Horton 1/14/57
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MEDICAL RESEARCH COUNCIL

MRC. 56/963

i "Unoclassifaed"
CAMO, Ag.2X

| "5.?,,‘_’, " Por fied Circulation
‘ a hlunbm of Canzittee)

EEB
\JVH

HWG COMITTER ON THE CARCINOGENIC ACTION OF MINERAL OILS

WC

AR)_ ACENDA

F:; for the Twenty first meeting to be held
J at 38 014 Queen Strest, Westminster, S.W.1,
o on Tuesday, 18th December, 1956 at 2.30 p.m.

i, Mimites of the previous meeting (MRC.56/727, CAMOMin.20 - already
oirculated)

2. Progress Reports:-
(a) No.XVII, November 1956 (3(1zunghm), by Dr. D.L Woodhouse,

MEC,56/9L6, CLM0.56/9 - ___y

(b) The 1955-56 Experiments with Mice at Leeds, by Dr. J.0. Irwin, -
(MRC.56/965, CAMO.56/12 - BEnclosure B),

{c) Report by Dr. W, Carruthers, Dr. J.¥, Cock and Mr. A.G. Do
(MRC.56/958, CAMD, 56/11 lomra Cs.

5, Preparation of Kuwait fractions for 1957 teo 1958 hlts.

As piorate treatment on a large scale has proved imprecticable
Professor Morton will suggest preparation of fractions by chramatogrephy
on aluina from XXg.6.

4 Note by Professcr Morton is enclosed (MRC.56/956, CiMO.56/10 -
Enclosure D).

L, for inclu a single imen of cutt oil od t0 be
non=carcinogenic in the B tests,

Manchester 0il Refineries have prepared an oil which, according to the
Iwort Formula is non-oarcinogenic, for Messrs. Ferranti, a big user of
cutting oils., This oil satisfies all the requirements from the technical
point of view, and it is now suggested that it might be teasted in the
laboratory to see if it is in fast relatively non-carcinogeric as far as
eaimals are oconcerned, If it were ao, then it oculd bs, and perhaps
should be, recammended for wider use es a cutting oil.

e 4Ny vther busineas,

- é€. Date of next meoting.
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’ TNembers of Comaitteo

JOMVITTEE ON Ti CARCINOGENIC ACTION F ° INERAL Ollo

Pro| s Roport No, XVII , November, 1 Birymi.
by
| D.L. Woodhcuse

Thy fractions listed in Table I were commenced on 28th Fobruary
and nave beon spplied for 37 weeks at the time of the report, when the

tuzours indicated were cbserved, Puller details will be submitted at the
end of the 52 week period, the presant report being intended as & preliminary
guide for future work.
Zablo I
Rabbit Tests
frastion Lumours
by Ky 3pag Ard W (53 ml.) 1
‘ ) KyS6-t Art W (53 mi.) 0
| €/ KyS6-t 4rt 2 (53 m.) 0
D) X S¢.a Ari ¥ (53 =3.) S
E) KyS¢ay 4¥d 2 (residue) (53 al.) 1
F) K Sg.g arii X (35 m.) .
— G) K;,86.8 Arii Y (15 mi.) o
BE) RiS6.8 Aril 2 (res:duc) (15 ml.) ]
1) KB6-8 Ariiti X (11 ml.) 0
J) K S6-8 Ariii Y {11 nl,) )
K) Ku8¢.8 Ariii 2 (residue) (11 md.) ¢
L) Ky86-8 oxi (originul pet, (132 nl.) [
othar aluate)
M) Ku86-8 Arii (original (23 mb.) o
N} K 86.8 mﬁ“?:-s (17 md.) 0
| .
' methanol eluate
0) XXy, (B.renge 355-370 C) (X0 ml.) 3
' P) KXgg (B.range 370-380 C) (300 ml.) 5
Q) Kx7.& (B.range 380-3% c) (300 ml.) 3
| R) RXpossdm ‘?&c ebove (300 mi.) B
8) K38 (oraginay Stedman out (300 al.) :
as standard)
T) D{2) Standard as agreed J
_ U) D(3) Standard as arreed “
See CAMD. 56/7 page 1.
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MRC, 56/965

*Unclussified”
CAND, 56/12

For 3 ed Circulation
Marnbers of C ttes;

COMAITTER ON THE CARCINOGENIC ACTION OF MINERAL OILS

The ) eriments with Mico at Leeds
by
Je O¢ Irwin

The results for the Standards are given in Tablc 1, and for the
Practions in Table 2,

The Standsrds

The responses to D} were in good agreement with thoso obtainud
in pruvious years, In Table 1 these responses are campared with the
results of the three experiments carried out at Birmingham in 1952-3,
1953-4 and 1954=5 and that carried out at Leeds in 195i-5.

Tho response to D2 however seems to have been anomalous., The
total mmber of tunours wes 32 against an averagec of 38 in the Rirmingham
expsrience, but tumours ocourred a great deal later, as shown by tha
expectation of tumourless life and date when 10F of survivors had tumours,

Practions

The Practions tastod were the eight Laguinillas Iy SjA - LySgh
and tho residue IuSp « In Table 2 these are compared with tge corresponding
Kuwait fractions tested at Birmingham in 1953-i.

Witk one exneption to L fractions all gave a higher response than
the correspondirg K fractions, The difference was stetistically significant
for LiS5A, LyS6h, LS, LySgh, alsc these four fractions gave a higher response
thm;ih:::tha'h cns, The residuc I3 Sp gave a positive respanse while

In view of tho anomalous respanse to the standard these results should
be interpreted with scme caution., However, D} at Lecds in 1955-6 gave a lower
response than Do at Birmingham in 1953-4 and D2 at Leeds gave & much lower
response than D2 at Birmingham in the same year. This suggests that the
laguinillas really were more potent than the corresponding Kummit fractions, for
if thoy were compared relative to the standards tested at the same tispe, theis
relative difference would be enhanced,

API 06280



Table 4, Results from Standards in Mice Experiments

Fractions Expectation of Date when l@ Total
Tumourless lLife Survivors number of
ted to had Tumours Tunors
2

! Leeds Resuits ‘ 1955-6)

D, 32,5 2 1.0 26,1 2 04k 32
D} 25.3 2 0.9 1743 * 0.6 42
( Leeds Results (1954-5)
| Dy 16,1 = 1.8 10.1 2 0,5 W
( Dy 18.8 £ 0.9 12,2 2 0,2 NN
- Birmingham Results
Dp 19523  13.9 1 0.k 11,4 = 0,8 38
3=, 12,9 0.6 8.7 % Ou 40
o5 Lol 2 2,0 6.6 % 0,2 36
i
Mecan 1307 : 1.2 809 : 005 58
{
Dy  1952-3 2L.9 1.6 17.1 % 0,6 25
3, 18,1 X 0.8 0.3 £ 0.€ 45
" k=5  17.9 0.8 11.7 2 0.3 L3
Moan 2,3 21,1 13,0 = 0.5 38
i
./-\‘
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Table 2, Rusults from oractions in jfdcu eriments
Leeds (1955-6) Lajuinillos and Birmingham (1953-4) Kuwait.
Fractions Expectation of Date when 1_0_9: m??m?l_
Tumourlcss Life of Survivors of
o had Tumours Tumours
52 wcoks,
1,524 48,0 £ 2,0 29.4 2 2,9 N
K814 5.1 = 0,6 not roachod 2
LS4 4945 = 1,2 32,7 2 3.8 N
K;,S24 52 not rcached 0
1L,83A 52 not reached 0
K,S3A 512 = 0.5 not reached 3
L3 48,2 = 2,1 not roached 3
KiStA 49,6 2 1,3 not reached IR
LSsh 42,2 * 3.5 27,7 0.6 4
K852 5.2 20,6 not roached 2
LSe 4302 2 3.0 19.7 = 3.5 7
RS @ 5,7 X 1,0 46,3 = 440 2
LS 39.7 2 4l 17.6 = 0.6 6
KyS7k 5044 = 1.0 43,9 % 0,6 3
L,seA 3648 2 4.0 17,7 = 0 3
K, Sph 7.3 % 1.6 28,6 % 2.3 8
149R 465 * 1.7 2.3 % 2.3 3
.8 52 net reaghed 0
API 06282




MEDICAL RESEARCH COUNCIL

"Unclassified® 4 m.sg/ys
Jor 3pecified Circulation CAMD . 56/11
h(unboru of Comnittas)

ON_THE N o ()

Report y Dr, ¥. Carruthers, Dz, J.¥, Cocdk

and M, 4,6, Douglas,

Wo are continuing with our investigation of fracticns produwed froam
tho Xumit Ofl,

The distillstes cbtained by fructiomal dlstillation of the petralewm-
ether eluates of plorate foarming fractions have yielded a mumbor of arystalline
substancos by crystallimtion of molsoular omplexes and ohramatogrephy.
Difficulty has arisen in purifying thesc substances, becouse of the mmll smounts
avallable, but tho ultra-vialet abscrption speottn of tho oruds materials shows
that thay bolong to the olass of phenanthranes ar of dlbonsothiophanos. Two
conpounds have boon cbtained hanogoneous; oo is & tri- or tetm-mothyldidbenso-
thiophono, and tho othor is & totra-mothylphenanthreno,

Ono of the mothanol aluntos (K,S7bApiv) cbtained from the Kumit fractia
v.p. 3823=365° as outlinod in tho last Report, has yioldod a orystalline ompowd,
@ePe 179-18°, Tho ultm-viaclot abaczption spoctrum and olemontary anclysis of
this substancc indicate that it is o ponta- of hoxn~ecthyloartmsols, o the opdvalat.

Tho oampound C4gH46S isolatod bafaro fram fruction KgySgbhp (seo CAMO.5L/L)

hns now boun 13amtifi0d ns 3=othyl-6:S~dimothyl-nephtho (1:2-d) thicphane (II)
(Ring-indox namamolntura),

’> cay s Ny 05 t\
amy AN wy AN _cahis
X | U4 ©©

a3 By
(2) (11) (1m)

A9 outlinod in provious Roparts, the bnsic 6:17-bansothio-napbthen ring
structuro of the oampowid was shown by its ultrn-vialot absarption spectrum, and
dosulphuriantion with Ranoy niokel affordad o oaphthalano hydroocardban CygH20.

This has now boon {dontifiod by synthosis os 1:3=dimethyl-6-ggobutylnaphthalenc
(III). Two possidlo struocturvs (I and II) thus romained for the parant sulphur
coapound, A decisian was mado in favour of II on tho basis of the C-aethyl
anclysis whioh showod tho prosonoc of cnly 3 Cemothyl growps, ns expeosod for (II),
Compownd 1 would have shown L such groups,

6%h_Docambor 4956
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"Unclassifioed” MRC, 96/9%
Ter Sveciried Circulaticn CAMO, 56/1¢
Nembers Camittee

COMMITTEC % THE SARCINOGENIC ACTION OF 0uS

Sugy-:ated Progra me of 3lologica! Tusts et 3irminghan
__1957-56

wote by Prof, M, Mcrton

Tiw Joliowing progremc of tests for Dr. Woodhouse was discussed at
l.ntdngham on Ui November by Professor Squire, Dr. Woodhouse, Dre King and
Professcr Morton (Dr, Carruthers was unable to attend).

The roason for the modification in the original schame, whioh was to
preparc samplos by the mathods of separwtion devaloped by Dr. Oarruthers, is
our inability to handle large quantities of picric acid., Various industriai
oonoerns have been approached but are not prepared to underteke this work.

We propose therelorc to undmrtake the acparation by liquid chroma-
tography using alumina, fallowing the publication by Mair et al (A.C.3. Pet.Div,
Sept. 1956) which shows the sane separetion into polymiclear, di-mlear and
nono~mualoar aramatios is possibls. The use of such technique on a
scals carmot be undsrtaken in oo presest laboratory (for safety resscns) and
we therefore suggest s preliminary separation of the KXs.g fractions (based on
*hy interim report of Dr, Voodhouse) to provide sarples for the 1957-58 saries
at Dirmingham and saoe material for preliminary work by Dr, Carruthars.

The proposal invelves firstly the acetone-mater extraotion of , t0
producc & more highly aramatic extract and & reffinato (KXs.¢ P). extract

A will then be clromatographed on alumine and the separation followed by

ive index measmurwments on the elutrates, By this means we expect to

obtain same indication during the presarstion of the Petroleum Ether, Bensene
and Methanal alutretes of differences in the hydrocarbons used in esch elutrate,
Further separation of the Petroleun Ether and Jdensene elutrates will be carried
out if the refractive index messurements indicatc that some further separetion
is possible, The Methanol elutratec will be studicd only if biclogical resulte
of the 1956 sariss inlicate some activity, To chock on possible loss of
active oamponents dwring ohrumatography the elutrates will be reblandsd in
aliquot propartions and the blond included in ths tust samples.

In addition it is proposed to inalude;
1. The usual standards (D2 and D}).

2, KXg, ¢ sample prepared by &iatilling the KX residues in a mammer
similar to the preparstion of K8,

3. At Professor Squire's request a outting oil which has deen affered ar
being non-potent,

The 1ist of samplos will not be completed until the examinstian of the
Jutyates has been diocussed with Dr, Carruthers and Professor Squires, i,c.

samples 12 -« 21 may be preparod by further separstion of Al and AlL,
ar altermatively Ir. Carruthers may wish ¢6 include same vidual cna
in this scrios,
-1le
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Sarple No, Desoriptian
D2 Standard

D} ’

Cutting oil

KX9

KXs_g (To repecat 1956 tostd)
K56 A (Acetono extract)
Xg6 P (Raffinate)

Kis.6 A4 (Potroleu Ether

elutrate)
KX5.¢ Ald (Benzene alutrute)

0 @® =~ o W, & o M

[u
(e

MX5.g 4111 (Methanol elutrato)

ba ‘ Mond of KXg g Al, 14 end 114
Noe.l? = 21 To be decideu after cxamination of analysis of slutrates.

Standard strength of all KXg.¢ samples to be equal to KX5.¢ A
Thus, the KXg.g Al oto, will be diluted with liquid paraffin to the
smvohneuthens_gl frome which they are prupared.
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<

MRC. 56/969

"Uriclassifiecd"
CAMD, 56/13

For § fled Circulation
{Mecbers of Cammittec

COMMITTRE ON THE CARCINOGENIC ACTION OF MINERAL OIS
Statistical Analvsis of l25§-_§ Experiments with Rabbits

at Loeds
by J. 0, Irwin

An experinient with 11 fractions was carried out. Tho freotions
were thll - Lz.seA the residuo Lz‘_E together with the two standards Do
and D‘,}.

The dosign of the cxperiment was the 11 x 5 Youdon squars shown in
Table 1, There arc 11 groups of 5 rebbits, In cach group each rubbit was
painted with the same 5 fractions one on cach of the sites I, II, III, IV,
VII. ©Each of tho 11 sub-fractions wes painted on each site in cne and only
one group. Bach fraction was used in exactly five groups and every pair of
fractions in just two groups,

The percentoge of ocach group of animales which got tumours on each
site was calculated. In this experiment there was an unusual number of
tumourless deaths before the end of thc year - 17 out of 55. Accordingly .
an allowanoe was made for them. The mumber of animal ysars of exposure was
calculated for sach group. For example in the sixth growp there was one
tumourless death 1l weeks from the begimning of the « The mamber
of animal weeks of axposure was therefore 11 + (4 x 52) = 23 and 29/52 = L. 2.
This was rounded off to the nearest unit i.e, & and the three tumours on site I
were oconsidered to have ocowrred in 4 animals exposed for a full year. The
peroentage was therefore teken to be 75K not 60%.

The mothod of analysis was tc transform percantages to dogrees by
moans of the angular transformation and them perform an analysis of variance
of the results,

Table 2 shows the mean value of the transformed variables and the
probabilities of getting a tumour, estimated for each fraction and standard,
The corresponding values of the K series tested at Birmingham in 19534 are
shown for ocoparison,

The Standards

n:é results for the standards are compared below with those of two
previous years.

Leods 1955=6 Leeds 19545 Birmingham 19534
D, 627 (51.18) Bl (52,27) 643 (52,19)
Dy .521 (46.02) 25 (31.84) .156 (26.€3)

The figurc shcwn i3 the estimated probability of getting a tumour. (The
tranaformed variable is ghown in brackets, The standard errsrs are 4.2, L.7,
5.9 respectively for 1955-6, 1954~5, 1953-4 respectively.) The result for
D} seems unusuclly high. Jor Dy the agreement is good.

API 062gg
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The fractions

1,814 shows a rather low carcinogenicity, so dous L3P, though
the value %or the latter is higher than for K,SP; (the difference just
about reachcs the 5% level of significance). Otherwise there ie little
difference betwson the response of the differont L frections. The L
fractions give a somewhat highcr response than the occrresponding K fractions
and this result agrees with that obtained for the mioce.

Analysis of Variance

The anslysis of variance is shown in Table 3. There are aigni-
ficant Aiffersnces between groups of rabbits, and the site differences are
remarkably large. The observed percentage of tumours on the various sites
is showmn in Table L. The highest incidence is again on sites I and II (ears)
and VII (middle of the back nearest ears),

API 06289



Vs
Jesign for Lxperiment with Rabbits at Leeds (1955-6)
Rabbits I I1 111 v VI
1.5 o a a b °
6 -10 g 3 - a ¢
=15 a f i h b
16 -2 a h J k a
a - 2% b c h g k
26 - 30 1 b " 3 g
1 -3 3 a k i i
36 ~ LO n g a ) ¢
— L -45 | k b g J
L - % x ] b4 e i
51 - 55 J i o a h
LuslA s 0 & = LS4
LSoh = a b - ILi,S¢A
LSsA = ¢ = IS4
IS4 = N d = Dy
W = e o = LSg
} LSk = b £ = Dy
' 374 = 4 g = L®
IySBA = k h = LA
L® = g 1= L3S
Dy s & J = ILSsA
o Dy = ¢ k = I,SeA
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Lecds 1955-6
Praction or Transformed Probability

Standard Veriable of Tumoir
I,5)A 34.96 .299
1y,324 52.03 _6uR

Iy, Ssd 51.96 642
LS & 47.16 «5U6

Ly, wgh 50.08 .606

1, 8¢t 50.65 .613

L, 874 52.88 . 664
1,Sgh 5158 .636
L,SP 34,52 .288

D, 51.18 .627

Dy 46.02 .52
S.E. ane mean 21

Diftf'erence betw 5.9%
two means

Table 2

Experiment with Rabbits at Lecds 1955-€

Two Stendards and clevern derivod fractions

Mean Values oorrected for Croup differences

Total Muber
of Tumours
822 3%

Vpr7 s

Yyn 6%

1058 568

Bag oo

Myp 6k

Bpe 7

248 ¢
Sy 29%

Mo 7%
he  um

Praction or
Standard

Kkslit
Khszh
l&§3A
Ki?hﬁ
Ky S5t
K, SeA
K574
KhSaJ .

KhﬂP

Dy

Birmingham 1953-4
Transformed  Probability
Variadble of Tumour
43.68 v/
25.67 141
41.88 -438
S1.57 .631
48,14 .563
52.77 .65,

3» 135 . 366
49.35 . 587
2,28 .077
52,19 643
26.63 .156
b 97
7.03

Total Numbd:
of Tumours

(out o
10

5
11
1V
i
16
1c
13

2

'?
6

§« R&REXRERR

N
%
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T Jabl: 3
Experinent wath Kabdbits at Leeds 1955~-€
Analysiz of variance on angular transformation of
proportion of tumours
Sum of Degrees of Mean Variance
Squares Frecdom Square Ratio
Sates 78,43 L 1869,61 23.23 (P < ,001)
Groups of 319,77 10 311,98 3,88 (,01<P 5001,
Rabbits
Fraoticms 2565,98 10 256,60
Brror 214,84 30 80,49
15579.02 S
)
)
Table &
Experiment wdth Rabbits at Leeds 1955-6
Number and Percentage of Tumours on the five
different sites
f
Sitc Numbexr of Tumours 7 Tusewn s
1 33/42 9%
1 33/b2 79%
111 12/42 29%
f v 13/ue ng
| VII 26/u2 62%
Pt
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MEDICAL RESEARCH COUNCIL
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Teor Sveeaficd Cipsuinticn
£

(llembers of Scmmztiuc)

COOITTEE ON TR CARCINOGENTC ACTION OF ML ERAL CIIS

tatistical Amalwsis of 10656 Exveriments vith Rebbits
by J. O. Irwin
An experinent with 1l fractions was carried out. The fractions

were LS4 - 1, Sph the residuc L, SP together with the two standards Do
anapgs T W
=

The design of the cxperiment was the 11 x 5 Youden square shown in
Table 1., There 2re 11 groups of 5 rabbits. In cach group cach rabbit was
painted with the same 5 fractions one on cach of the sites I, II, IIZ, IV,
VII, Each of the 11 sub-fractions was painted on each site in one ard only
cne group. Each fractisn was used in exactly five groups and every pair of
fractions in Just two groups.

The percentage ct' cach group of animals which got tumours on cach
site was calculated, In this experiment there was an unusual nusber of
tunourless deaths before the end of the year - 17 out of 55. Accerdingly
an allowance was made for them. The number of animal years of exposure was
calculated for each group, For example in the sixth group there was one
tumourleas death 11 weeks from the begirning of the experiment. The muxber
of animal weeks of exposure was therefore 11 + (4 x 52) = 207 and 219/52 = 4.2.
This was rounded off to the nearest unit i.e. &4 and the three tumours on site I
were considered to nave occwrred in 4 amaumals expesed for a full year. The
percentagc was therefore taken to be 75% not 60%.

The method of analysis was to transform percentages to degrees by
means of the angular transformation and then perform an analysis of veriance
of the results,

Table 2 shows the mean value of the transformed variables and the
probabilities of getting a tumour, estimated for each fraction and standard,
The corresponding values of the X series tested at Birmingham in 1953-L are
shown for camparison.

The Standarés

The results for the standards are compared below with those of two
previous ysars.

Lecds 1955-6 Leeds 1954-5 Birmingham 1953-L
D, .627 (51.18) oBl4 (52.27) 643 (52.19)
Dy 521 (46.02) 25 (31.84) .156 (26.63)

The figure shown is the estimated probability of getting a tumour. (The
transformed variable is shown in brackets, The standard errors are 4.2, L.7,
5.0 respectively for 1955-6, 1954-5, 1953-L respectively.) The result for
Di‘ seems unusually hign.  For Dy the agreement is good.

-1~
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The f'ractions

L,S;A shows a rather low carcinogenicity, so does L,SP, though
the value %or the latter is higher than for K,SP; (the difference just
about reaches the 5% level of significance). Otherwise there is little
difference betwecn the response of the different L fractions, The L
fractions give a somewhat nigher response than the corresponding K fractionq
and this result agrees with that obtained for the mice.

Analysis of Variance

The analysis of variance is shown in Table 3. There are signi-
ficant differences between groups of rabbits, and the szite differences are
remarkably large. The observed percentage of tumours on the various sites:
is shown in Table 4, The highest incidence is again on sites I and II (eay
and VII (middle of the back nearest ears).

API 06298
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"inclassified” NRC.56/956
Ter Sveciried Circulation CAM40.56/10

tembers of Cormittee

COTTTEE ON THE CARCINOGENIC ACTION OF MINERAL OIS

rested Prograrme of Biological Tests at Birmingham
1957-58
°8) Note by Prof, F. Morton

The following programme of tests for Dr, Woodhouse was discussed at
Birmingham on 14 November by Professor Squire, Dr. Woodhouse, Dr, King and
3 Professor Morton (Dr. Carruthers was unable to attend).

The reason for the modification in the original scheme, which was to
prepere samples by the methods of separation developed by Dr. Carruthers, is
our inability to handle large quantities of picric acid, Various industrial
concerns have been approached but are not prepared to undertake this work.

! Ve propose therelorc to undertake the separation by liquid e chroma-

' tography using alumina, following the publication by Mair et al (A.C.S. Pet,Div,

1 Sept. 1956) which shows the same separstion into polynuclear, di-muclear and
mono-nuclear aramatics is possible. The use of such technique on a large

/L\ scale cannot be undertsken in our present laboratory (for safety reasons) and

we therefore suggest a preliminary separation of the KXg.g fractions (based on
the interim report of Dr. Woodhouse) to provide samples for the 1957-58 series

l at Birmingham and some material for preliminary work by Dr. Carruthers.

‘!

L]

{

|

The proposal involves firstly the acetone-water extraction of KXg. g, to
produce a more highly aromatic extract and a raffinate (10(5.5 P). extract
KX5.6 A will then be chramatographed on alumina and the separation followed by
refractive index measurements on the alutrates, By this means we expect to
obtain some indication during the preparation of the Petroleum Ether, Benzeme
and Methanol elutrates of differences in the hydrocarbons used in each elutrate.
Purther separation of the Petroleum Ether and 3enzene elutrates will be carried
out if the refractive index measurements indicate that some further separation
is possible. The Methanol elutrate will be studied only if biological results
of the 1956 series indicate some activity. To check on possible loss of
active camponents during chramatogrephy the elutrates will be reblended in
aliquot proportions and the blend included in the test samples,

In addition it is proposed to include:
1, The usual standards (D2 and D}).

2. KXg, & sample prepared by distilling the KX residues in a manner
similar to the preparation of KySg.

3. At Professor Squire's request a cutting oil which has been offered as
being non-potent,

The list of samplcs will not be corpleted until the examination of the
eluirates has been discussed with Dr. Carruthers and Professor Squires, i.c.
sarmles 12 - 21 may be preparcd by further separation of KXs_g Al and ¢ Add,
or alternatively Dr. Carruthers may wish to include same individual ons
in this series.

-l -

-
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Semzle Tc. Description
1 D2 Stendard
D3 n
Cutting oil
R
KXs.g (To repeat 1956 tcsts)

KXs.6 4 (Acetone extract)

~N o WU W D

K56 P (Raftinate)

[f4

KXs.¢ A1 (Petroleug Ether
elutrate)
RX5. ¢ Add (Benzene elutrcte)

\0

10 FX5.¢ Aiii  (lethanol elutrate)
11 Kiend of 10(5_6 Ai, ii end iii
Neos.12 = 21 To be decided after examinatiocn of analysis of elutrates.

Standard strength of all ®s5._g samples to be equal to K5 ¢ A.
Thus, the KX5.¢ Al etc, will be diluted with liquid paraflin to the

same volume as the rcx5_6 A from which they are preparecd.

7.12.5¢ -2 -

—_— API 06300
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weeting to be held at 2,30 p.m. on Tuesday

3:)6" N the 18th December 1956, at 38 013 Queen Street, S.u.l.

The attached report (LRC.56/969,CAlD.56/13), is for
T discussion under item 2(b) of the Agenda.

) 13th December 1956, R. C.iIORTG .,
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’ MEDICAL RESEARCH COUNCIL

‘,/\
"Unclassifiec” MEC.56/958
nox Specified Circulation CAMO,56/11
lﬁembors of Cocittes) .
o
COOITTER QN THE CARCINOGENIC ACTION OF [0 5

Report by Dr, W, Carruthers, Dr, J,N. Cook
and Mr, A,G, Douglas,

Ve are continuing with owxr investigation of frwctions produved from
the Rumit OLl.

The distillates obtained hy fraotiomsl distillatiocn of the petrolem~
sther elmtes of piorute forming fractions bave ylelded a number of axystalline
substances by orystallimtim of moleoular camplexes and ohrcamtogrepay.
Diffioulty has arisen in pwifying these sibstances, beanuse of the mall smoumts
availabls, but the ultra-violet absorpticn spectrn of the crude materials shows
that thay belang to the class of phenanthrenes or of dibensothicphanes. Two
compounds have been cbtained hamogsneous; cme is & tri- or tetra-methyldidenso-
thiophone, and the cother is & totra-methylphemanthrene,

Ono of the mothancl eluatos (K,S-hhpiv) cbtained from the Kumit fractim
b.pe 3823-385° as outlined in the last Report, has ylelded a orystalline oampownd,
@epe 179181  Tho ultmeviclot absorption spootrum and clemontary analysis of
this substonco indicate that it is a panta- ar hem-methyloarbasols, or the eqivalst,

— The oampound C1¢H1¢S isalnted befare fram fraotion K S¢bhp (see QMMO.54/4)

hos now beon idontified as 3-ethyl-6:8-dimethyl-naphtho (1:2.b) thicphane (II)
(Ring-index namonclature),

0285
“’OOL
-~ G’ -

(1) (1)

As outlined in previous Reparts, the basic 6:7-bonsothio-naphthen ring
structure of the oampound was shown Ly its ultra-vialet absarption spectrum, and
desulphurisation with Ranoy niokel affordsd o naphthalono hydrocarbon C1gH20.

This has now boon identifiod by synthesis as 1:3-dimethyl-6~sgobutylnaphthalene
(III)» Two possible structuros (I and II) thus ramined for the parent sulphur
copowmnd. 4 docision was mado in favour of IT on tho basis of the C-methyl
annlysis which showed tho presence of cnly 3 C-mothyl groups, os expected for (II),
Coampowd I would have shown 4 such groups,

6th Docember 1056
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i Table 2. Results from Froctions in Mice Experiments
Leeds 21955-5). la;uiniilos and Bw.
Practions Expectation of Date when l% Total
Tumourless Life of Survivors number of
ed 10 had Tumours Tumours
52 weeks )
1,514 48.0 < 2,0 29.4 % 2,9 L
X,S14 50,1 Z 0.6 not reached 2
L4S2A 49.5 % 1,2 32,7 % 3.8 N
KyS2A 52 not reached
LyS3A 52 not reached 0
K,S3A 51,2 % 0.6 not reached 3
L LSuA 48,2 2 2,1 not reached 3
/; K,SuA 49.6 21,3 not reached 4
L,Sch 42,2 2 3.9 27.7 2 0.6 N
K,SsA 5.2 = 0.6 not reached 2
i L,S6k 43,2 3.0 19,7 2 3.5 7
Y 50.7 = 1.0 46,3 2 4o 2
LS 17.6 = 0.6 6
KyS74 43.9 * 0.6 3
LyS8A 17.7  out 8
R 2.3 £ 2,3 3
LIRS 52 ’ not reached 0

API 06303
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Table 1, Results from Stand:rds in Mice Zuperiments
(Leeds 1955-6)
Fractions Expectation of Date when 10% Total
Tumourless Life of Survivors numbeyr of
(Limited to had Tumours Tumours
52 we_eg_cis
Leeds Results (1955-6)
D, 32,5 £ 1.0 26.1 X 0,4 32
D} 23,3 2 0.9 17.3 = 0.6 L2
Leeds Results (1954-5)
D, 6.1 = 1.8 10.1 < 0.5 B2
Dy 18.8 ¥ 0.9 12,2 £ 0.2 NN
Birmingham Results
— Dp  1952-3  13.9 = Ok 1.k = 0.8 38
3"# 1209 : 0.6 807 i OOL{» w
Le5 Lok £ 2.0 6.6 £ 0.2 36
Mean 13,7 £ 1.2 8.9 £ 0.5 38
Dy 19523 2,..8 £ 1.6 17.1 ¥ 0.6 25
3=l 18.1 % 0.8 10.3 < 0.6 45
L4=5 17.9 2 0.8 11.7 2 0.3 43
: Mean 20.3 % 1.1 13.0 £ 0.5 38
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MEDICAL RESEARCH COUNCIL

MRC.56/965
cAMD, 56/12

"Unclzssified"
For Specified Circulation
2Manberl of Cammittee)

COMMITTEE ON THE CARCINOGENIC ACTION OF MINERAL OTIS

The 1955--56 Experiments with Mice at Leeds

by
J. 0. Irwin

The results for the Standards are given in Table 1, and for the
Fractions in Table 2,

The Stendards

The responses to D} were in good agreement with those obtained
in previous years. In Table 1 these responses are compared with the
results of the three experiments carried out at Birmingham in 1952-3,
19534 and 1954-5 and that carried out at Leeds in 1954-5.

The response to D2 however seeme to have been anamalous. The ‘.
total nmumber of tumours was 32 against an average of 38 in the Birmingham M
experience, but tumours occourred a great deal later, as shown by the
expectation of tumourless life and date when 10% of survivors had tumours,

The Fractions

The Practions tested were the eight Laguinillaes I;S3iA - IySgd
and the residue ISR » In Table 2 these are compared with the corresponding
Kuwait fractions tested at Birmingham in 1953-i.

Witk one exveption to L fractions all gave a higher response than
the correspondirg K fractions., The difference was statistically significant
Tor 1yS54, LyS¢h, LyS74, L,Sgh, also these four fractions gave a higher response
than the pther L iona., The residue IySR gave a positive response while
Risn L.

"3 view of the anamalous response to the standard these results should
be interpreted with same caution. However, D} at Leeds in 1955-6 gave a lower
response than Dy at Birmingham in 1953-4 and D2 at Leeds gave a much lower
response than D2 at Birmingham in the same year, This suggests that the
Laguinillas really were more potent than the corresponding Kuwait fractions, for
i1f they were compared relative to the standards tested at the same tinps, their
relative difference would be enhanced,

API 06305
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l Table IZ
!
Mouse Tests
| Fraction Tumours
G) ¥, 86.g 4rii X , 1
E) K,Sg.g irii 2 1
0) KX2-4 1
P) K56 1
Q) KX7.8 1
T) D(2) 35
U) D(2) 25
411 other fractions have produced no tumours,
Notes
1)  For cormparison of fractions 0, P, Q with K,S2 to 8  gee
g Birmingham Renort No. XTI, KSp; = 6 tumours
KiS3 = 6 tumours In rabbits
) K484 = 7 tumours all at 37
1 KSs = 4 tumours weeks
i K,S6 = 5 tumours
KyS7 = 3 tumours
KSs = 2 tumours
; 2)  Compare R with K,Sg = 3 tumours at 37 weeks (Birminghan
Progress Report XVI).
3) Compare S = K,Sg with results in Birmingham Progress Reports XI
and XII, i.c. 2 tumours at 37 weeks, 3 at Lk weeks and
6 at 52 wecks,
L) In 1954 - 55 (Tirmingham Progress Report XVI)
Standard D(2) gave 15 tumours at 37 weeks
Standard D(%) " 2 1" "o37 "
Ir 1953 - 54 (Report XII)
Standard D(2) gave 10 tumcurs at 37 weeks
St&ar:{ 2 1 D(%) " 6 " " j—/ 1"
/-‘\
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MEDICAL RESEARCH COUNCIL A

MRC.56/946
CAMO, 56/9

"inclassified”

For ed Circulation
Members of Committee

COMMTITTEE ON THE CARCINOGENIC ACTION OF MINERAL OILS

Progress Report No, XVII., November, 122 sBim:an)

by
D.L. Woodhouse

The fractions listed in Table I were oommenced on 28th February
and have been applied for 37 weeks at the time of the report, when the
tunours indicated wexe cbserved, Muller dstails will be submitted at the
end of the 52 week period, the present rer.rt being intended as a preliminary
guide for future work.

Table I
Rabbit Tests e
Praction Taours
L) XySg.g ari V (53 ml.) 1
B) KiS6-§ Ari W (53 ml1.) 0
C) KyS6-8 4ri X (53 ml.) 0
D) K;S¢8 4ri Y (53 md.) 0
B) K;Sgug Ari 2 (residue) (53 ml.) 1
?) KSgg Aril X (15 m.) 2
G) KuS6-8 Arii Y (15 ml.) 0
- (15 ml.) 0
(11 ml.) 0
(11 m.) 0
) (11 m3.) 0
L E . -
) KuB6-s A:lluicﬁmupet (132 ml.) 0
X) n.ss-a Ardd (ong;tm (23 ml,) 0
bensens eluate
N) Ki86.8 Ariii (ad (17 m.) 0
methanol eluate
0) XXpy, (B.range 355-370 C) (300 ml.) 3
P) Xsg (B.range 37-380 C) (300 ml.) 5
Q) KX7-8 (B.range 380-3% C) (300 ml.) 3
R) KEpesiaue (Bo above (300 ml.) 8
8) X, 8¢ (ong.rul Stedman cut (300 ml.) 2
as standard)
T) D{(2) Standard as agreed n
U) D(#) Standard as agreed 8

See CIiMO, 56/7 page 1.
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MEDICAL RESEARCH COUNCIL

MRC.56/963

i@ classified"
on CAMO. Ag.21

¢~ "Hpor Specified Circulation
'f:h.{anbers of Camittec)

COMMITTEE ON THE CARCINOGENIC ACTION OF MINERAL OILS

AGENDA

for the Twenty first meeting to be held
at 38 014 Queen Street, Westminster, S.W.1,
on Tuesday, 18th December, 1956 at 2.30 p.m.

1, Minutes of the previous meeting (MRC.56/727, CAMO.Min.20 - already
circulated)

‘2, Progress Reports:-

(a) No.XVII, November 1956 (Birmingham), by Dr. D.L. Woodhouse,
(MRC.56/946, CLMO.56/9 - Bnclosure 4).

(b) The 1955-56 Experiments with Mice at Leeds, by Dr. J.0. Irwin,
: (MRC.56/965, CAMO.56/12 - Enclosure B).

(¢) Report by Dr. W. Carruthers, Dr, J.W. Cook and Mr. A.G. Douglas
(MRC.56/958, CAMO.56/11 - Enclosure ;.

3, Preparation of Kuwait fractions for 1957 to 1958 tests.

As picrate treatment on a large scale has proved impracticable
on alumine from KXs.g.

L Note by Professor Morton is enclosed (MRC.56/956, CAMO.56/10 -
Enclosure D).

L, Proposal for including a single specimen of cutting oil, reported to be

Professor Morton will suggest preparation of fractions by chromatography

non-carcinogenic in the Birmingham tests.

Twort Formula is non-carcinogenic, for Messrs. Ferranti, a big user of
point of view, and it is now suggested that it might be tested in the

animals are concerned. If it were so, then it could be, and perhaps
should be, recommended for wider use as a cutting oil,

L. 5« .ny other business.

6. Date of next meeting.

Menchester 0il Refineries have prepared an oil which, according to the
cutting oils. This oi] satisfies all the requirements from the technical

laboratory to see if it is in fact relatively non-carcinogenic as far as

API 06308
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UNIVERSITY OF CINCINNATI
DEPARTHENT OF PREVENTIVE MEDICINE AND INDUSTRIAL HEALTH

'Hg KETTERING LABORATORY GABLE ADDRISS: KETLAS. JIRCH
¢HLLEGE OF MEDICINE—~&DEN AVENUE TELEPHONE: CAMYOL 1414
¢INCINNATI 19, OHIO

January 14, 1957

Subcommittee on Carcinogenicity
API Medical Advisory Committee

Gentlemen:

In connection with the proposed investigation of
petroleum waxes, we have given serious consideration to the
desirability of dividing the program into two phases, the first
of which would involve a relatively rapid screening of pertinent
waxes used to coat meat wrapping paper or milk cartons. If
positive biological evidence of the presence of carcinogens
is obtained in this first phase, a second developmental phase
to estimate the hazard of internal cancers would be recommended.
Dr. Eckardt hes asked us to circulate the attached memorandum,
which presents in some detail the reasons for the suggested
phasing of the proposed investigation.

Dr., Eckardt has also raised the question of the
desirability of renewing the exchange of information with
Research Committee No. 2 of the Institute of Petroleum. We
have indicated our whole-hearted agreement with such a policy
and have sugcested that it might be appropriate to send copies
of our annual reports on Project MC-1 for 1955 and 1950,
together with reprints of the papers on the determination of
benzo(a)pyrene and carcinogenesis of the skin.

Sincerely yours,

QM TN—FZ

A. Wesley Horton

AWH:mjg
CC: Nr. D. V. Stroop
Attachment

API 06309



SUPPLEMZWTAR™™ PFCPOSAL FOR
THE INVESTIGATION OF POTZNTI.L CANCERIGENIC PROPERTIES
OF PETRCLEUM WAXES

Further consideration has been given to methods for
the development of information with which to answer, in at
least a preliminary way, questions about the carcinogenicity
of waxes which may cscur in human food. With this purpose
in mind, a previous proposal involving four or five years of
investigation may be divided into two parts. The first of
these, if pursued vigorously, should provide some basis for
the relief of spprehension, on the one hand, or point the way
toward corrective measures, on the other, within 15 months,
or pos3ibly less, after the start of the biological tests.

A significant question, selected for prompt inves-
tigation because it is susceptible to direct experimental
attack without the necessity of developing any new techniques
or concepts, 1s that of whether waxes used to coat wrapping
paper for meat or various cartons for other foods do or do
not contain polycycllic carcinogens. The skin of the mouse
provides a sensitive instrument for detecting the presence
of such compounds. Further, the rate of response, on the
part of the skin of the mouse, may reveal the relative
amounts cf carcinogenic substances of this type in those
waxes which do not prove to be free of them, API 06310

To obtain these answers as expeditiously as possible,
concentrates cf the fluorescent components of the waxes should
be tested in an accelerating solvent (since the waxes are

iargely ncrmal parsffins; the use of n-dcdecane for this
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purpose is indicated). Apprc-riate parallel experiments with
the solvent alone (negative controls) would be an essential
part of the experimental program, as would &also be tests with
solutions of benzopyrene in n-dodecane.

It should be noted that, in such experiments, the
skin of the mouse would merely be used as & sensitive and
reproducible means of determining the presence of polycyclic
carcinogens., If no tumors are produced by fluorescent compon-
ents of the refined waxes, the safety of their continued use
in containers for food will have gained a significant degree
of support. If, on the other hand, fractlons of certain of
the waxes do prove to be carcinogenic, the preclise signifi-
cance of such results will have to be determined by further *
investigation. This should not prove to be very difficult,
if positive results can be related to polycyclic impurltiles
in the products tested. In any case, it should be under-
stood that the examination of appropriate materials by such
meens is recommended, not because of any notion that the use
of refined waxes presents a potential hazard of ceancer of
the human skin, but rather because such evidence of the
presence or absence of polycyclic carcinogens would be of
immediate practical value,

Information on the sources and properties of the
waxes under investigation should pe collected carefully for
this initial phase of the program, Particular characteristies,
sucth as crude source and oil content, have been discussed

previously.
API 06311
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Should it become apparent from the initial obser-
vations that some of the important waxes have carcinogenic
potentialities, then & supplementary experimental program
should probably be undertaken. Its objective would be the
development of a biologicel technique for estimating the
capacity of materials to induce internal cancers if ingested
by human beings. Since this type of test has been sought
by experienced investigators for many years without success,
it would be presumptuous to suggest that a satisfactory

procedure would be forthcoming promptly.

Date: January 1lh, 1957

API 06312



PN

EssO RESEARCH AND ENGINEERING COMPANY
(FORMERLY STANDARD OIL DEVELOPMENT COMPANY)
P. 0. Box 121, LiNDEN, N. J.

MEDICAL RESEARCH DIVISION

ROBERT E ECKARDT PM.D. M.D.
DIRECTOR

N V HENDRICKS CH E
HEAD INDUSTRIAL HYSIENIST

HORACE W GERARDE PH D. M.D
HEAD TOXICOLOGIST

SERTRAND E BSENNISON. M D
CHIEF CLINICAL RESEARCKH PHYSICIAN

Jammawy 11, 1977

Sv. Millly Drinhewr
Hsrvard Sehesl of Ndide Neslth

. L L Grtis
. V. 6. Daisd .
bo. X. Dawis .
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STANDARD OI1L CoMpPANY

(INDIANA)

910 SOoUuTH MICBIGAN AVENUE

CHICAGO 80, ILLINOIS

:.DICAL DEPARTMENT

YCE B. REEVE. M. D.
{EDICAL DIRECTOR

LSON W. BOLYARD. M. D. I r
\SSISTANT MEDICAL DIRECTOR January “ 1) 1957

ORGE M. GOLOEN, M. D.

UL D. HALLEY
{NDUSTRIAL HYGIENIST

\

\9‘?’ 2

¥r, D. V. Stroop

Arerican Petroleum Institute
80 West 50th Street

Yew Ycrk 20, New York

Dear Dave:
In enswer to your inquiry of January 11, I shovrid like to regquest space
Saturday, April 23, 1977 1:07 to 5:2C P. ¥, for a meeting of the Sub-
Committee on Industrial Hygiene.
If this request should be in conflict with other meetings, aowever, then
it will be alright with me if you set us up for a morning meeting on the
sane day,

Yours truly,

Paul D, Halley

cc: Lo E, Curtis, M, D.
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RICHTFIELD Ol L CORPORATION

) RICHFIELDE BUILPING =+ .0f% ANGELES 17 +» CALIFORNIA

JOHN C. RUDCOCK, M.D.
Medical Director

January 22, 1957

Mr. David V. Stroop g )
Director, Department of Technical Services P>) 6
American Petroleum Institute °_
50 West 50th Street I
New York 20, New York
Deer Dave:
L’\ The Atmospheric Pollutants Subcommittee has recently
had a full day's meeting in Los Angeles, and there is a great
? deal for us to do prior to the meeting of the Medical Advisory
Committee in order to make a report, which will require various

modifications if we do not get the $20,000 for setting wp a
project on the effects of air pollution (for which the petrol-
eum industry is responsible) on the humen being.

I would therefore like to request at least two hours
sometime on Saturdey, April 20, 1957, in one of the rooms
that have been assigned for that purpose at the Sheraton
Jefferson Hotel in St. Louis, Missouri. !

! Sincerely, i

J
, Subcommittee on
spheric Pollutants,
JCR:1bd Medical Advisory Committee to API

'tr-\

API 06317
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SHELL DEVELOPMENT COMPANY

EMERYVILLE, CALIFORNIA TELEPHONE OLYMPIC 3-2100

Jsnusry 18, 1957

630

AIR MAIL Za:\:’

Mr. D. V., Stroop 7
Americsn Petroleum Institute

50 West 50th Street

New York 20, N, Y.

>
\

In reply to your letter of Janusry 11, I would
sppreciste your arranging tc have & meeting room availsble
for use of the Subcommittee on Cg-C12 Arometics on Saturday,
April 20, from 9:00 A.M. to 12:00 noon,

While the subcommittee hss only ten members, our
policy will be to open the meeting to other interested members
of the Medicsl Advisory Committee, and we will therefore sppre-
ciste hsving space suitsble for 30 persons.

Very truly yours,

Uy

C. H. Hine,Al.D., Ph.D,
Consultent in Occupetional
Health & Industriasl Toxicology

CHH/jck
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USTRIAL RELATIONS DEPARTMENT

JAMES W. OSBORN, M.D
MEDICAL DIRECTOR

o O Jure /ryﬁ( crlerse )

 Miitlerondd Soeieleny
?,z/ //(/(((’ wdd, ////(

Jamuary 17, 1957
v, P
A

American Petroleum Institute
50 West 50th Street
New York 20, New York

Mr. D. V. Stroop q f&

Dear Mr. Stroop:

In reply to your letter of Jamuary 11,
I will definitely want a meeting of the Subcormittee
on Ecomomic Polsons of et least two hours for
Saturday, April 20, 1957, preferably starting et
9:00 AM.

Ivinn notify the other subcommittee
members as soon &s you let me know the definite

time.
Very truly yours,
J. W. Oshornm, M.D.
hairman
ubcommittee on Economic Polsons
JW0:amd

CC: Dr. L. E. Curtis
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STANDARD O1L COMPANY

(TNDIANL)

910 SOUTH MICH1GAN AVENUE

A

CHICAGO 80. ILIOINOIS

MEDICAL DEPARTMENT

BRYCE B, REEVE. M. D.
MEDICAL DIRECTOR

NELSON W. BOLYARD. M. D.
ASSISTANT MEDICAL DIRECTOR

GEORGE M. GOLDEN, M. D.

PAUL D. HALLEY
INDUSTRIAL HYGIENIST

Jamuary 15, 1957

"l‘,&
3

Dr. David Stroop

American Petroleum Institute
50 West 50th Street

New York 20, N.Y,

Dear Dave:

I would like to arrange for a meeting of the Program Committes
to be held on Saturday April 20, 1957. At least two hours should
be scheduled for either the morning or afterncom, prefersbly the

~ ¥

af'ternoon, .

Yours truly,

1B3NBATLk g,

Medical Director

BER: mb



1000 WESTCHESTER AVENUE
WHITE PLAINS, NEW YORK

A, ﬂ
STANDARD-VACUTUM OI1L COMPANXNY

i ROCEWELL 1-1000

January 16, 1956

Mr. D. V. Stroop,

American Petroleum Institute,
50 West 50th Street,

New York 20, N.Y.

Dear Mr. Stroop:

Your advice was received regarding the Medical Advisory Coammittee
meeting April 20 - 22, 1957.

Unless something unusual arises between now and the time of the
meeting, I do not expect to call a Sub-Committee Meeting on
Policies and Practices.

L-\ Very truly yours,
. ,/'4.q /’ ]
AT

KRF :ml K. R. Fourcher, M.D.
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sr, Ef M AUaenms

55 schemisal Research Departumen?t
e ocw Chendical Company

A4l gnd, Michigan

Usar Dr. Adams:

oy lstter ¢ Ncvembsr 1, 175~ tc Paul Halley has been referred %o me as
Crairmen o the APIts Medical Advisory Comeitteels Subcamxities on Car-
tinogapnieily, for answer, In answering your inquiry, I would like to discuse
wwc nheses of ihe problem separately.

sirst, I weula like %¢ discuss the relationsnip of fluorescence to carcinogen~
i, The original cuncepi tnat [luorescence is a good measure of carcioogenia ty
o] cut of the work zore an the isolation of penzpyrene from coal tar., It was,
perhaps, fortuitous, %nat the chemists eagaged in this problem feund that those
r-uctions whicn were carcinogenic to mice fluoresced in wltraviolet light, Thms,
~hey were aple to ise [luorescence as & guide toc select fractions which they had
praparec for biological testing. In brief, the non-fluoruscent fractions were
non-carcinogenic, anc amcriz the fluorescent fractions, one or more was found te
sertsin the bilological activity, i,e,, carcinogenicity. In this way, they were
vie iimavely to lsclate penzpyrene ‘rom coa. tar., Note, however, that they

Aid aot mainteir nhat ali fluorescent fractions were carcinogenic, but only that
a’Y non-fizorescent ‘ractinns were non-carcinogenic., Farodying a well-imown
s*atement, 3l. carcinogenic fractions mre fliorescent, bHut not all fluorescent
‘ractiona are carcirogenic. That this is true is well xnown, sinoe certairn pure
componnas, such as chrysene, wrich fluoresce intensely, nonetneless, are corpletely
ieveis ~f carvincganic activivy.

Zercnc, . wil¢ Jike to discuss the carcinogenicity of U,S.7, minaral oiis, Fron
ar experimenta) standpoint, (,.S.P, mineral olls have probably ceen usec more
«x*ensively 2a ¢ sOlveni or vehicle for zarcinogens in experimental carcinogenic
Oy L2 ary niner material with the exception ol pensene anc acetone, In
ractica..y all wuch cases, ¢ mineral ofl has heer inaepennently testec for its
swlrcinogenicily 3 a oonrol. To my <rowlisage, nct one of these invegtigators
A$ svar veports’ casrciragenic weiiniy for the U.3.P. minera: 7il he usec, z
A%y add, .nat chess inTas.igavors preoar’y ail ueed a U.3.P. xineral ci. whier
ey pusthasec L .afir Lo0cal arug sWri and, hence, anooupiedir, L ,9. P, ainera
8¢ IO 11 SSFTILLA L7 Lhe uatirolieus | nOQUSWY ave sees WS C 1D Lhe soures
o T are

API 06322



~————

Dr. E, ™. Adame, February 1-, 1657, = ¢ =

o5 addition, severai U.S.F, minera’ »ils have ceen testec for their car-
cizogenicity a- the Ketiering Latoratory under the auspices of the Subcommitiee
of wnich I am Chairman. No evidence of carcinogenicity has been ooigined

1in such tests. Indepenaent.y, several individua. petroieun compan:es have

nac their U,S,P, miners. oll tested for carcinogeniecity, with results confirmin
those obtained at the Ketiering Laboratory,

! Medicinally, U.S8,P, mineral oil hes been consumed in enormous quantities, In
incividual cases this may be as higr as 3, cc, tnree times a day, consumed
carly for 20-30C years, To my ciowliedige, no clinical reports have arisen out
~f such usage which would suggest that U.,S.P, mineral oil is carcinogeni:z to
mumans,

Cosmetically, U.S.P., mineral oils have -~een daubed and patted daily on the
sx:n 2% mundreds of thousands of humans over extended periods of time, again
with nc eliniea’l suggestion of a carcinogenic effect,

' .S.P, mineral oils have oeer iniected sutzutaneously into hundreds, :f not
»/\*.-cu:mds, of tumans wher used ats an adijuvant for certain vaccines, again with-

A% the slightest clinical evidence of & carcirogenic effecs,

! may add, that such medicira’l and cosmetic uses of U,S,P, mineral oil undoubtedly
nave encompassed U,S,P. mineral oils originating from all petroleum incustiry
scurces of this material, and not just one marnufacturer,

F.aa'ly, a recent regulation ir England has made it necessary o luoricate

s ndies with white oils :n order to eliminate the occupational cancer hazard in
<ne weaving incustry. Thie is recognition by the British suthorities that even
‘ndustria) white oils, which are similar to, but not as highly refined as, iL,S.P,
rineral oils, are devoid of carcinogenic activity,

*.8,P, mineral oils are highly acic-treated, The guantity and sirength of acic
used are far in excess of that usec ir treating, et us say, lubricating oils.
T-is ac'd treatment removes unsaturates, which are responsinie for ine distinctive
:n.or and taste of lese refined petroleum oils. The unique characteristic of
~.5.7., mineral oils is their lack of color (hence, the name white oils) and taste,
craracteristics which must e maintained even after iong periods of storage.

Thus, it appears that the weight of experimenta. ciological, ciinical epldiemiclogical,

and chemica. eviaence all substantiate the non-carcinogenicity of U.S.P, mineral
oils. These data must, of course, be weighed against the opinion of the cancer
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exper. wvhom you cite, whose opinion is= ooviously based on rather archaic
thinking atou* the relationship of fluorescence o carcinogenicity.,

very truly yours,
TSt -
".‘n,‘,‘, )VL,F ,A_‘,"&_,L ‘.Ld_, '

ROBERT E. ECKARCT, M, D., Chairman
Suncommittee on Carcinogenicity
Medical Advisory Committee

¥W. Ananms

E. Hine, M, D,

X. Linder, M, T,

C. Mithoff, M, L,

N. Newquist, M, D,

C. Faost

> X oMo m

API 06324



r. ~ ~

EsSsO RESEARCH AND ENGINEERING COMPANY
(FORMERLY STANDARD OIL DEVELOPMENT COMPANY)
P O. Box 121, LINPEN, N. J.

MEDICAL RESEARCH DIVISION

ROBERT E. ECRARDT, PH, M.D.
DIRECTOR

N V. HENDRICKS. CH. E.
HEAD INDUSTRIAL HYGIENIST

HORACE W. GERARDE. PH.D..M.D.
HEAD TOXICOLOGIST

SERTRAND £ BENNISON, M.D.
CHIEF CLINICAL RESEARCH PHYSICIAN

February 19, 1957

Vesars: T, ', Mdas R, C, Mithot?
C, H, Tipe* M, Ny Nesqruist
B, I, Lipder Ao G, Pabst
Centlexnen:

I gn 8%%echin: o tentative cdraft of the minutes of our last meeting.
I wanld grpreziate any caments, suggestions, or additioms which
T30 aaks to lrese misutes before I prepare thom in fimsl ferwm.

It =ight sopeer advisable %© circulate these minutes % the MAC

after they amz prensred. 4a final form.,

Sincerely yours,

R £ Cokoreld

Ro Eo ECKARDT, ¥, D,

AEiesh

A%%ach, = Minutes of the Meeting of the Subcommittee on Careinogenicity,
Held st the Blltmore Fotel, Los Angeles op Jamary 31 - Fedbruary 1, 1957
R, . Eekame, M. D, {Febrvary 18, 1957).

338 Iro Lc E.) Qﬂ"”
)&'- 3o vx Sm .

#* « In Duplicate

API 06325



ILIUTES OF THE MEETING OF THE
SUBCOMMITIZE ON CARCINCGENICITY
Held at the Biltmere Hotel, Los Angeles

Jarvary 31 - February 1, 1957

The meeting wa3 czlled o order et 10:00 z.m., Jamuary 31 in Dr, R, E, Eckerdtis
suite at the Biltmore Entel.

In gttendance were the Jollowing:

Ro Eo Rkaﬁt’ lio Do - mmn

N. 7., Bolyard (representing E, W. Adams)
. K, Daniels (representing 4. C. Pgbst)

. Fine, M, D,

. Lindar, M, D,

o Newnuist, M. D.

. Mithoff, M, I,

-3

o

WEMHOt
© =S ol

o

77 fiogt order cf buciness of the Subcammittee was to review the proposals of the

18 latorazories or tha study of carcinogenicity of petroleum waxes. Copies
of the proposals obtainsd fyem each laborstory were given to each of the members
of the Subcommittze ard the Subcommittee then adjourned for an hour to permit each
irdividual an opportunity to review each proposal.

“Than the Subcommlitee reconvened, Dr., Hine had prepared a summary of the items which
azch laboraterr rlanned to study for camparative purposes. It was then decided by

the Subcornittee, 2Mer reviewing each of the preposals, that any one of the laboratories
senld probably scnduct a satisfactory study, tut some proposals showed more imaginatice
than others. Zech Stbcommittee member was asked to axpress his opinion as Yo his

~irst cholice o a laboratory in waich the studies should be conducted. On this

>asis, Zcur of the lobarateries were salected and three were climinated, Hext,

3zch Subcoumitice membar was asked o Tank the four laboratories so selected and one

2f tha Jour labdoraloriss was elimimated in this fashion. Since there wasn®t 2
wnanieus coinion corcexrning which of these ghould be recommended, it was decided

w0 recerned 27 three, but 1o rark them in accordance with the preferences of the
JuscozZttza, hased upon a prorcriional represantation vote to be undertaken the
Zellewing ioy, after each Subccrmittee member had an cpportunity to re-reviev the
Jroposels ol e chree laberesicsies coacerned.

Pesulls indicstsd nrefiresmces in the followinz order:
1. 7r. Philippe Skubik’s lsborstory

2. "ha Hgzleton Lgnoratories
>, x, Lorten Neliscate laberatory
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4. Status report by Dr. Hertonm
3. Ti.zl report by Dr. Pheir

C. Zulget nproposels for the “mterval of July ), 1958 to June 30, 1959
fror Dr, Zehoe

Thic information has been transmitted 7o the Kettering Lgboratory representatives
axd tke above mceting date and desire ior the reports expressed in the letter from
¢he Chalywan,

Tre £inal oxder of tusiness discussed ms g nesting of ths Subcommittos at the

tize of %he Industrial Health Conference ip St. lenis. It was agreed that an

open recting at whdch all MAC members would be welommed, will be scheduled far
Sateadzy, Aprdl 20 et 3:00 p.am. gt the Sharatenalefferson Hotel in St. Louis,

The plan will be to hwve the draft roport of the Subocommittes to the MAC prepared
and distributed to 21l members of the }MAC gnd to have the discussion at the meeting
on Joril 20, siply e a whipping up Litto final farm of ths report fox the MAC,

There w28 also :cxe (iscussion by the Jubcommitios of the posaidle zarcinegenic
alf-cts of airs:lowiig asphalt and cil misto wiish might ocour within the refinery.
In ihis commeciion, Jr. Eckardt repertoad to the Subecommittes, the work which Esso
Zesaarch snd Enrineering Company had sponsored at NYU, This work had shown that
the cordansate >f ths fume obiained with aiv-blewing of asphalt was highly
carcincgenic to the 3icin of the mruse and that the material serapped off s fan
blace widch ¥as used to ventilate a slurry oil puxp, was also carcinogemic to the
sxin of the mouss, Dr. Eckardt rarmed that enly ano fume of an asphalt had dees
tesied and it woz not, therefore, pessible to ssy thst all asphalt dlowing fumes
are cartinogeniz. Tae consensus of the Suboommdittec op these prohlems seemed to
be <hat it probudbly represented an individual eampany problem, but that if there
s encuzk general Luterest in it, pernaps ¢the Subecmmittee could censider sxperinmental
wrs on it at gome future date.

The Sutcommittee was of the cpiniop that the werk at the Ksttering Laboratery had
ess:otially Aulfilled its purposes and that the wezk prodbably would be terwinated

as »f culy 1, 1959, The Subocamittoe zoeting cawiisued into the morming of February 1
2nd aboul one=half an hour befere 4he Rbammittos sdjourned, Dr, Kehoe was asked

to _oir ihe Subcomrmittee meeting, At this %ime, he was informed about the mesting

on oril 2 and the dssire of the Subrccaxittee for the reports by Mereh 25, In
additien; he was irformec that it wzs tke f2eling of the Subcommittee that the
carzimegenic work at lettering Libacatery would be texminated as of July 1, 1959.

Zope we3 expressed o Dr. Lohoe that ad adecuate final report of the work at Kettering
Lgtoratory would be mode ovailable to the Subcomittee at the time of the terminaticn
of :he work on huly 1, 1S5C.

Yirites Prepared By
R, E, Eckarct. ¥, D. - Chaiyman

Febriary 18, 957 API 06328
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The next order of business discussed was bow to implement a survey of wax uses
for he guidance of the biological work. It was the consensus of the Subcammittee
that our reccmmendations on this were cleared at the April meeting of the MAC

and that we hed no further responsibility in this direction.

The next order of business concerned the draft letter by the Chairmsn which he
proposed to be sent to Dr., E, M, Adams of the Dow Chemical Company. Apparently
+he Subcommittee nembers did not understand that this letter was to be cleared
through Mr, Strcop’s office and therefore would receive clearsnce by Mr. Stroop
through Mr, Porter before it was sent cut., When this situation was explained,

the Subcomrities wae in unanimous agreement that the letter should be sent to

Dr. Adams under the signature of the Chairman of the Subcammittes, acting as
Chairman of the Subcemmittee, assmring that there were no objections to his course
of action by }Mr, Stroop. Upon returning to New Yerk, the Chairman called

¥r. Stroop and was informed that there were no objections to sending out this
lettar and, honce, srrangements have bean made to obtain API stationery and forward
this letier to Ir. Adams on APl Statiopery as a statement of ths Sudbcamrittes,
gigned by the Subcommittee Chairman,

~—The next crder of tusiness was a dismussion of what should be sent to the Institute
£ Petyoleum in Britains by ocur Subcommittee. Thare was a genearal consensus that
we should send Dr, Horton®s 1955 and 1956 reports aleng with the mirmtes of the
Subcarmittee meetings during the years 1955 and 1956, It was felt desirable that
this information sent 4o Great Britain should be sent from Mr. Stroop’s office and
that future eerrospendence from the Institute of Petroleum in Britain be forwarded
to our Subcomritiee through Mr. Strocp’s office. In other words, it should be
addrassed to Mr, Stroocp to the attention of the Chairman of the Subocoamitiee on
Carcinogenicity. In this way, evan though changes occur in the chairmanship af the
Subcommmitiee, it 11l be possible to see that the information gets to the Subcoamitiee

- Chadrmen. At the sans time, the guestion of summarizing the British work was

brought up and 4t was deemed undesirable to have Dr. Horton prepars such a summary.
It was prcposod ihat a member of the Subcommittee prepare such a suxmary and it was
furtaer suggested that Dr. Fine be 80 appointed. Therefore, I ax making this
appointent us Chairman now,

The next order of business discussed was the next meeting of the Subcammittee, It
wa3 agreed that tids should be held on April 2 in Chicage. An attempt will De made
by the Chairman Yo rescrve a suite at the Blackstone Hotel sc that the meeting can
be hald in his suite on April 2, It was suggested that it would be

helpful to the Subcommittee members if they could obtain by March 25 from the
Kett.uring Laboratory the following:

’ e
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- OFFICERS
Mal’ch 1. ‘957 JAKE L HMAMON CHMAIRMAN OF BOARD

FRANK M PORTER PRZS:DENT
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O L CONNELLY vicE sRESIDENT
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F O PRIOR vICE PRESIDESNTY
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LACEY WALKER, pLcRETany

Mr. D. T. Staples
Tidewater Oil Company

79 New Montgomery Street
San Francisco 20, California

Dear Mr. Staples: i

With regard to your letter of February 12th, I have no
objection to the proposed continuation of a study of carcinogenicity
and concur that the sum of $50, 000 be made available to cover the
cost of carcinogenic testing of waxes by an independent laboratory.

I believe that this action should not be linked in the man-
ner shown in the draft letter to Dr. Burney, Surgeon-General of
the U. S. Public Health Service. From the discussions in the Sub-
committee on Carcinogenicity, it is apparent that there was misquo-
tation and misinterpretation of the statements made by Dr. Hueper.
These misinterpretations did lead to unfortunate publicity. However,
I believe it would be a mistake to tie this in any way as a basis for
the further cancer research proposal by the Medical and Health
Committee of the API,

Therefore, it is my recommendation that the letter to
Dr. Burney be omitted.

Cordially,

D. T. Colley

bec: Mr. Frank M. Porter
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| oy O CoMeasy OF CALAFORNIA
‘ UNION O!lL BUILDING
LOS ANGRLES 12, CALIFORNIA

RICHARD CALL.M.D. March )4’ 1057

MEDICAL DIRECTOR

) Mr. David Stroop

. American Petroleum Institute
PR 50 W 50th Street

k3 s New York 20, K. Y.

.z . Dear Mr. Stroop:

3C o -ae I am in receipt of your kind letter of February 5, 1957 in
“ 23ma. reference to closing out of your inventory. Would you

3 - e H please send me a copy of :
;e 1. "Appraisal of the Potential Carcinogenic Properties
ammo. of American Petroleum Provducts,"” 2}

e 2. Report of Progress in the Appraisal of the Potential
Carcinogenic Properties of American Petroleum Products,"

A3 oaw Thanking you for your consideration, I remain,

PPN Sincerely yours,

YRAA- L4 /
3+ _ =
e oA 3
‘- 223,
3

2 ' Richard Call, M.D.

3 .22

A RC:d -
AP T - ’s
an . 8

Y Y- 3'

2 8 -

RAI ’

3432 L4 A
svwate
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INVENTORY OF MAC CIRCULARS, REPORTS, ETC. ON HAND - FEBRUARY, 1957

/\). of
3 opies

100 "Occupaticnel Cancer - A Challenge to the Physicien," by the Office of
Public Heslth Education, N, Y, State Department of Health.

58 "Appraisal of the Potential Carcinogenic Properties of American Petroleum
Products," Report of the Progress in the Epidemiological Studies, The
Kettering laboratory, Dept. of Preventive Medicine & Industrial Health,
College of Medicine, University of Cincinnati, Cincinnati, Ohio.

70 "“Tabuler Summery of Current and Completed Biological Experiwments,” AFI Res.
Project MC-1, September 1, 1953, The Kettering laboratory, Dept. of Preventive
Medicine & Industrial Health, College of Medicine, University of Cincinnati,

Cincinnati, Ohio. -

|
. 38  "Skin Cancer of the Hand and Forearm," by C. N. D. Cruickshank and A. Goure-
%,_, A vitch. ~

Pk "Report of Progress in the Appraisal of the Potential Carcinogenic Properties

? of American Petroleum Products,” The Kettering laboratory, Dept. of Preven-

' tive Medicine & Industrial Health, College of Medicine, University of Cin-
cinnati, Cincinnati, Ohio.

20 "Thermal Burns,” Revised draft by Dr. A. 0. Seeler.

- "Report of Progress in the Appraisal of the Potentiel Carcinogenic Properties
of American Petroleum Products," - The Kettering laboratory, Dept. of Pre-
ventive Medicine & Industrial Health, College of Medicine, University of
Cincinnati, Cincinneti, Ohio.

> 16 “The Cutting 0il Dermatoses - A Review," by Bertrand C. Kriete, A. B., Harvard
School of Public Health, March 15, 1950.

100 "Estiwmated Budget of the Kettering lLaboratory for the Investigetion of
Potentisl Health Problems of the Petroleum Industry Associsted with the
Presence of Carcinogenic Compounds in Certain Materiels and Products API
Research Project MC-1, July 1, 1954 - June 30, 1955."

25 "Arerican Petroleum Institute Medicel Advisory Committee Report for Period
945 - 1952."

75 "Tabular Summary of Current & Completed Biological Experiments, September
1, 1953," The Kettering laboratory, Dept. of Preventive Medicine & Industrial
Health, College of Medicine, University of Cincinnati, Cincinnati, COhio.

45 "BAL," by Raymond V. Rendall, M. D., end Albert O. Seeler, M. D. API 06334

11 "Interim Report API Research Project MC-1, October 1, 1955," by The Kettering
Laboratory, Dept. of Preventive Medicine & Industrial Health, College of
Medicine, University of Cincinneti, Cincinnati, Ohio.

~50 "Cutting Oil Dermatoses,” ty Herry Shapiro, M. D., N. Y. Stete Dept. of Labor
Monthly Review, Division of Industrial Bygiene & Safety Standards.

W

"Supervisory Developument Services Aveiletle from Putli: and Private Agencies
and Institutions,” ccmpiled tv the AFI Comz. cr Supsrviscry Developmernt.
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"Determination of Benzo(a) - pyrene in Complex Mixtures, Use of Catalytic
Iodination on Activated Alumina,” by Russel Tye, Mary Jane Graf, and A.
Wesley Horton, Kettering Laboratory, University of Cincinnati, Cincinnati,
Ohio, Reprinted from ANALYTICAL CHEMISTRY, Vol. 27, Page 248, February, 1955.

"Carcinogenesis of the Skin. A Re-examination of Methods for the Quantitative
Measurement of the Potencies of Complex Materials,” by A. Wesley Horton and

Dorothy T. Denman, reprinted frow CANCER RESEARCH, Vol. 15, No. 11, pp. 701-09,
December, 1955.

"Phosphate Ester Insecticides," by D. O. Hamblin, M.D., H. H. Golz, M. D.,
F.A.C.P., and C. B. Sbaffer, Ph.D.

Revised manuscript of paper entitled "Carcinogenesis of the Skin," by Dr. A.
Wesley Horton and Dorothy Templeton Denman.

Committee on the Carcinogenic Action of Mineral Oils, Meeting held May 2,

1955, at 38, Old Queen Street, Westminster, London, S.W.l, three Progress
Reports.
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"Occupational Cancer - A Challenge to the Physician,” by the Office of
Public Health Education, N. Y, State Department of Health.

"Appraisal of the Potential Carcincgenic Properties of American Petroleum
Products," Report of the Progress in the Epidemiological Studies, The
Kettering laboratory, Dept. of Preventive Medicine & Industrial Health,
College of Medicine, University of Cincinnati, Cincinnati, Ohio.

"Tabular Summery of Current and Completed Biological Experiments,” API Res.
Project MC-1, September 1, 1953, The Kettering Leboratory, Dept. of Preventive
Medicine & Industrial Health, College of Medicine, University of Cincinnati,
Cincinnati, Ohio.

"Skin Cancer of the Hand and Forearm,” by C. N. D. Cruickshank and A. Goure-
viteh.

"Report of Progress in the Appreisal of the Potential Carcinogenic Properties
of American Petroleum Products,” The Kettering Laboratory, Dept. of Preven-
tive Medicine & Industrial Health, College of Medicine, University of Cin-
cinnati, Cincinnati, Ohio.

“Thermal Burns,” Revised draft by Dr. A. O. Seeler.

"Report of Progress in the Appraisal of the Potential Cercinogenic Properties
of Americean Petroleum Products," - The Kettering Laboratory, Dept. of Pre-
ventive Medicine & Industrial Health, College of Medicine, University of
Cincinnati, Cincinnati, Ohio.

"The Cutting Oil Dermatoses - A Review," by Bertrand C. Kriete, A. B., Harvard
School of Public Health, March 15, 1950.

"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 API
Research Project MC-1, July 1, 1954 - June 30, 1955."

"A:erican Petroleum Institute Medical Advisory Committee Report for Period
1945 - 1952."

"Tabular Summery of Current & Completed Biclogical Experiments, September

1, 1953," The Kettering laboratory, Dept. of Preventive Medicine & Industrial
Health, College of Medicine, University of Cincinnati, Cincinnati, Ohio.
"BAL," by Reymond V. Randall, M. D., and Albert O. Seeler, M. D. API 06337

"Interim Report API Research Project MC-1, October 1, 1955," by The Kettering
laboratory, Dept. of Preventive Medicine & Industrial Health, College of

-Medicine, University of Cincinpati, Cincinnati, Ohio.

"Cutting 0il Dermatoses," by Harry Shapiro, M. D., N. Y. State Dept. of Labor
Monthly Review, Division of Industriel Hygiene & Safety Standards.

"Supervisory Development Services Aveilable from Public and Private Agencies
and Institutions,” ccmpiled bty the AFI Comm. cn Supervisory Development.
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"Determination of Benzo(a) - pyrene in Complex Mixtures, Use of Catalytic
Iodination on Activated Alumina," by Russel Tye, Mary Jane Graf, and A.
Wesley Horton, Kettering laboratory, University of Cincinnati, Cincinnati,
Ohio, Reprinted from ANALYTICAL CEEMISTRY, Vol. 27, Page 248, February, 1955.

"Carcinogenesis of the Skin. A Re-examination of Methods for the Quantitative
Measurement of the Potencies of Complex Materials,” by A. Wesley Horton and
Dorothy T. Denman, reprinted from CANCER RESEARCH, Vol. 15, No. 11, pp. 701-09,
Decenmber, 1955.

"Phosphate Ester Insecticides,” by D. O. Bamblin, M.D., H. H. Golz, M. D.,
FJA.C'P-’ and c. Bt shaffer’ Ph'Du

Revised manuscript of paper entitled "Carcinogenesis of the Skin," by Dr. A.
Wesley Horton and Dorothy Templeton Denman.

Committee on the Carcinogenic Action of Mineral Oils, Meeting held May 2,
1955, at 38, 01d Queen Street, Westminster, London, S.W.l, three Progress
Reports.
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Director, Department of Technical Services
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ESSO RESEARCH AND ENGINEERING COMPANY
(FORMERLY STANDARD OIL DEVELOPMENT COMPANY)
P. 0. Box 121, LiNo=z~N. N. J. \

VMED'CAL RESEARCH DIVISION

ROBERT € ECKARCT P=. D M D
DIRECTOR

NV HMENDRICKS C= E
~EAD NTJSTARIAL YSIENIS™

HORACE W GERARDE P D M D
~EAD TOXICOLOGIST

BERTRAND E SENNISON M D
CrIEF CLINICAL RESEARCH PevSiCIAN

February 26, 1957

Hro Do vo S‘broop

American Petroleum Institute
50 West 50th Street

New York 20, New York

Dear Mr, Stroop:

In response to your letter o bruary 25, I would
sreatly appreciate recelving reprints of the
two papers by Ir. Horton., Oné of which appeared
in ANALYTICAL CHEMISTRY and the other in CANCER
RESEARCH,

Thank you.

Sincerely yours,

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

API 06340
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Mr. D. V. Stroop

Americen Petroleum Institute
50 West 50th Street

New York 20, New York

Dear Dave:

Received your letter of February 25, 1957 and am returning

the list of eirculars, marking the ones that I would appreciate

receiving.
Sincerely yours,
Medical Director
KD stmd
1 Enclosure
©: Tertsrmaonce Tner Counts
;-)‘:-E.:'E‘ —_ TROP-ARTIC
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"Oczupational Cancer - A Challenge to the Physician,” by the Office of
Public Health Education, N, Y, State Department of Health.

"Appraisal of the Potential Carcirnogenic Properties of American Petroleum
Products," Report of the Progress in the Epidemiological Studies, The
Kettering laboratory, Dept. of Preventive Medicine & Industrial Health,
Ccllege of Medicine, University of Cincinnati, Cincinnati, Ohio.

"Tabular Summery of Current and Completed Biological Experiments," API Res.
Project MC-1l, September 1, 1953, The Kettering Laboratory, Dept. of Preventive
Medicine & Industrial Heelth, College of Medicine, University of Cincinnati,
Cincinnati, Ohio.

"Skin Cancer of the Hand and Forearm," by C. N. D. Cruickshank and A. Goure-
viteh.

"Report of Progress in the Appraisal of the Potential Carcinogenic Properties
of American Petroleum Products,” The Kettering Laboratory, Dept. of Preven-
tive Medicine & Industrial Health, College of Medicine, University of Cin-
cinnati, Cincinnati, Ohioc.

"Thermal Burns,” Revised draft by Dr. A. O. Seeler.

"Report of Progress in the Appraisal of the Potential Carcinogenic Properties
of American Petroleum Products,” - The Kettering laboratory, Dept. of Pre-
ventive Medicine & Industrial Health, College of Medicine, University of
Cincinnati, Cincinnati, Ohio.

"The Cutting 0il Dermatoses - A Review,” by Bertrand r. Kriete, A. B., Harvard
School of Public Health, March 15, 1950.

"Estimated Budget of the Kettering lLaboratory for the Investigation of
Potential Health Problems of the Petroleum Industry Assoclated with the
Presence of Carcinogenic Compounds in Certain Materials and Products API
Research Project MC-1, July 1, 1954 - June 30, 1955."

"American Petroleum Institute Medical Advisory Committee Report for Period
1945 - 1952."

"Tabular Summary of Current & Coupleted Biological Experiments, September

1, 1953," The Kettering lLaboratory, Dept. of Preventive Medicine & Industrial
Health, College of Medicine, University of Cincinnati, Cincinnati, Obio.
"BAL," by Raywmond V. Randall, M. D., and Albert O. Seeler, M. D.

"Interim Report API Research Project MC-1, October 1, 1955," by The Kettering
laboratory, Dept. of Preventive Medicine & Industrial Health, College of
Medicine, University of Cincinnati, Cincinnati, Ohio.

"Cutting Oil Dermatoses," by Herry Shapiro, M. D., N. Y. State Dept. of labor
Monthly Review, Division of Industrial Hygiene & Safety Standards.

"Supervisory Development Services Available from Public and Private Agencies
and Institutions,” ccmpiled ty the API Comz. cr Supervisory Development.
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"Determination of Benzo(s) - pyrene in Complex Mixtures, Use of Catalytic
Iocdination on Activated Alumina," by Russel Tye, Mary Jene Graf, and A.
Wesley Horton, Kettering laboratory, University of Cincinnati, Cincinnati,
Ohio, Reprinted from ANALYTICAL CEEMISTRY, Vol. 27, Page 248, February, 1955.

"Carcinogenesis of the Skin. A Re-examination of Methods for the Quantitative
Measurement of the Potencies of Complex Materials,"” by A. Wesley Horton and
Dorothy T. Denman, reprinted from CANCER RESEARCH, Vol. 15, No. 11, pp. 701-09,
December, 1955,

"Phosphate Ester Insecticides," by D. O. Hamblin, M.D., H. H. Golz, M. D.,
F.A.C.P., and C. B, Shaffer, Ph.D.

Revised manuscript of paper entitled “Carcinogenesis of the Skin," by Dr. A.
Wegley Horton and Dorothy Templeton Denman.

Committee on the Carcinogenic Action of Mineral Oils, Meeting held May 2,

1955, at 38, 01d Queen Street, Westminster, London, S.W.l, three Progress
Reports.
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HuMBLE O1L & REFINING CoMPANY
MEDICAL DIVISION

BOX 2180. HOUSTON TEXAS BCY 9850. BAYTOWN. TEXAS

February 28, %57

Mr. D. V. Stroop

American Petroleum Institute
50 West S.th Street

New Yorsx 2., N.Y.

Dear Mr. Stroop:

Please send the checked items, and the number of each, on the
attached Zist.

Very truiy yours,

/
%ﬂ”" HAMMOND

Jwd:sp
Zncl.

API 06347
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10C _"Occupational Cancer - A Challenge to *he Physician,” by the Office of
" Public Health Education, N. Y. State Department of Heelth.

58 gzr"Appraisal of the Potential Carcinogenic Properties of American Petroleum
_ Products,"” Report of the Progress in the Epidemioclogical Studies, The
Kettering laboratory, Dept. of Preventive Medicine & Industrial Healith,
College of Medicine, University of Cincinnati, Cincinnati, Obio.

70 "Pabular Summery of Current and Completed Biological Experiments," API Res.
Project MC-1, September 1, 1953, The Kettering Laboratory, Dept. of Preventive
Medicine & Industrial Health, College of Medicine, University of Cincinnati,
Cincinnati, Obioc.

38<§§>?Skin Cancer of the Hand and Forearm," by C, N. D. Cruickshank and A. Goure-
Vviteh.

L "Report of Progress in the Appreisal of the Potential Carcinogenic Properties
! of American Petroleum Products,” The Kettering laboratory, Dept. of Preven-
tive Medicine & Industrial Health, College of Medicine, University of Cin-
cinnati, Cincinnati, Ohio.

2OCZ£fThermal Burns,” Revised draft by Dr. A. O. Seeler.

7 "Report of Progress in the Appraisal of the Potential Carcinogenic Properties
of American Petroleum Products,"” - The Kettering laboratory, Dept. of Pre-
ventive Medicine & Industrial Health, College of Medicine, University of
Cincinnati, Cincinnati, Ohio.

lééz: "Phe Cutting 0il Dermstoses - A Review," by Bertrand C. Kriete, A. B., Harvard
“’School of Public Healtb, March 15, 1950.

100 "Estimated Budget of the Kettering laboratory for the Investigation of
Potential Health Problems of the Petrcleum Industry Associated with the
Presence of Carcinogenic Compounds in Certain Materials and Preoducts API
Research Project MC-1, July 1, 1954 - June 30, 1955."

25 "American Petroleum Institute Medical Advisory Committee Report for Period
1945 - 1952."

75 "Tebular Summary of Current & Completed Biological Experiments, September
1, 1953," The Kettering laboratory, Dept. of Preventive Medicine & Industrial
Health, College of Medicine, University of Cincinnati, Cincinnati, Ohio.

45 "BAL," by Raymond V. Randall, M. D., and Albert 0. Seeler, M. D.
11 "Interim Report API Research Project MC-1, Octcber 1, 1955," by The Kettering

Laboratory, Dept. of Preventive Medicine & Industrial Health, College of
Medicine, University of Cincinpeti, Cincinneti, Ohio.

ZO(ZD "Cutting Cil Dermetoses,” ty Herry Shapiro, M. D., N. Y. State Dert. of labor
"Monthly Review, Division of Industriasl Hyglene & Safety Standards.

l 3 "Supervisory Development Services Available from Putli: end Private Agencies
| and Institutions,” ccmpiled ty the API Ccmz. crn Supervissry Develspment.
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"Determination of Benzo(a) - pyrene in Complex Mixtures, Use of Catalytic
Iodination on Activated Alumina,” by Russel Tye, Mary Jane Graf, and A.
Wesley Horton, Kettering laboratory, University of Cincinnati, Cincinnati,
Ohio, Reprinted from ANALYTICAL CHEMISTRY, Vol. 27, Page 248, February, 1955.

"Carcinogenesis of the Skin. A Re-examination of Methods for the Quantitative
Measurement of the Potencies of Coumplex Materials," by A. Wesley Eorton and
Dorothy T. Denman, reprinted frow CANCER RESEARCH, Vol. 15, No. 11, pp. 701-09,
December, 1955,

"Phosphate Ester Insecticides," by D. O. Hamblin, M.D., H. H. Golz, M. D.,
F.A.C.P., and C. B. Shaffer, Fh.D.

Revised manuscript of paper entitled "Carcinogenesis of the Skin," by Dr. A.
Wesley Horton and Dorothy Templeton Denman.,

Coumittee on the Carcinogenic Action of Minmeral 0Oils, Meeting held May 2,
1955, at 38, 0ld Queen Street, Westminster, London, S.W.l, three Progress
Reports.
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/ ALCO PRODUCTS EXPORT COMPANY. INC,
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LT. COL. S. J. M. AULD'S

@omPfimenla.

25, VICTORIA STREET,
LONDON, s.W.I.
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/J S J MAULD 25. VICTORIA STREET
S
R R HONDON. -
. SWI

S5th April, 1957

D.V. Stroop Esg.,

American Petroleum Institute,
50 West 50th Street,

New York. 20. N.Y.

Dear Mr, Stroop,

I am greatly obliged for your letter
of March 18th on the subject of exchange of information between the
A.P,I., and the Groups concerned over here in studying the carcinogenicity
of‘ petroleum,

This 1s very timely as I shall be
arriving in New York on the 16th April and shall be on the North
American continent for about three weeks after that. I would
therefore like to come and have a talk with you on the subject but
I am not certain what actual date to suggest., However, I will get )
in touch with you on arrival and fix a date. In the meantime -
you may care to make a note that I can be contacted c/o Mr. Manuel Alonso,
Alco Products Inc., 30 Church Street, New York., 8 N,Y, U.S.A.

Colard 1-&6(0 Yours very truly,
ST MA/gbm S.J.M, Auld

‘

API 06355
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Mareh 18, 1957

-
ﬂ.r.x.-tx.r.«-no—m
e commm imtarest in the cazeinoganieity of petrelewm,

Nore recently the flow of inforaation has besoms

|
o~

Very truly yours,

D¥Bis

API 06356
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UNIVERSITY OF GLASGOW
Department of Public Health and Social Medicine

professor 6 University Gardens
s Ferguson Ghgow, W.2
w Telphone: Kefvin 2231
ATIR MAIL,

21st June, 1957.

Dear Mr.Stroop,

Thank you very much for your
note, Dr, Norton's address is 38 0Old
Queen Street, Westminster, london, S.W,1,,
and I have written to him following Col.
Auld's letter to me.

Yours very sincerely,
.'/L\ ‘/ '
/

D.V. Stroop, Esg.,
Zxecutive Assistant,
American Petroleum Institute,
50 West 50th Street,
New York 20, N.Y.,
U.S. 4.

. ra——_——
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ESSO RESEARCH AND ENGINEERING COMPANY
(PORMERLY STANDARD OiL DEVELOPMENT COMPANY)
P. O. Box 131, LinOoEN, N. J.

MEDICAL RESEARCH DIVISION

NOBERT E LCHKARDY ¥ D M D
OINRCYOon

NV HENORICKS -
HEAD INDUS T RIAL Vi hNIn T

HOMACE W GERARDE ®~ O M D
HEAD TORICOLOGAY

]
B iae s 1AL mEaE e mavaICian Copy Froe D. V, Stroop For Information Of
rs Of Mediocal A
1, 1957 Newbe ;7{8/‘5;““’ Committee
. D Y. M T

Anerican Petroleum Institute
50 West 50th Strest
Yew York 20, New York

Dear Mr, Stroop:

I an sending you ocopies of all the mimutes of the Suboemxities ea Carcinogemicity fer
the years 1955-1956 in response to your request of March 6, 1957. In additien, I mm
sending you some information obtained from the Medical Research Cowncil ia Britain whie

— probably ocught to be duplicated and distributed, at least to the Subcommittes msmbers

and to the growp st Kettering Laberstory.

Finally, I do mot believe thare is auy rush to reproduce the Iritish report which you
menticned in your letter and I am sure you can do this st your lelsure.

! Sincerely yours,

f&.C"M/‘ |

i R. X XADOT, K. D, G

EEX:c)h
; Attach, = Mimtes of the Committes on the Carcinogenic Action of Mineral Olls of the
‘ Medical Research Council. MRC.57/176 CAMOJin.21.
-~ Report of the Subcamxittee on Carcinogenicity to the Medical Advisery Comdtt
dated April 25, 1555, -
« Report of the Subcormittes on Carcinogenicity to the Medical Advisory Committ
dated Octeder 31, 1°°5.°
{ = Report of the Subcowxittes on Carcinogenicity to the Medical Advisory Committ
dated spril 23, 1956,
= Mirutes of the Ssboommittes on Carcinogenicity for their meeting om
September 6, 1956,
~ = Proposed Report of the Subcammittes on Carcinogeniocity to the Mediocal Advisor:
1 Committes for its Mesting on November 12, 1956, dated November 5, 1956,

Dictated, et not resd

i API 06359
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" Not For Publication, For Information Only Of Members Of The Medical Advisory Coumittee

MEDICAL RESEARCH COUNCIL

"Unclassified"
For Specified Circulation MRC.57/176
(Members of Committee) CAMO.Min.21

COMMITTEE ON TEE CARCINOGENIC ACTION OF MINERAL OILS

Minutes of the twenty-first meeting held at 38 0ld Queen Street, London,
S.W.1l, on Tuesday, 18th December, 1956 at 2.30 p.m.

Present:- Professor T. Ferguson (Chairman), Col. S.J.M. Auld, Dr. J.W.
Cock, Dr. I. Hieger, Dr. J.0. Irwin, Professor F. Morton, Professor R.D. Passey,
Professor J. R. Squire, Dr. D. L. Woodhouse, with Dr. R.C. Norton (Secretary).
Attended: Dr. Philip J. King, and Dr. W. Carruthers.

An apology for absence was received from Professor H.N. Green.

l. Minutes

Dr. Irwin suggested that the Minutes of the previocus meeting might be
amended by re-numbering the paragraphs under item 3, "Progress Reports', so that
they agreed with the numbering of the corresponding items of the agenda for that
meeting. The numbering of the paragraphs under min.3, of the twentieth meeting
should therefore be as follows:-

Min.3.(a) by Dr. W. Carruthers and Dr. J. W, Cook (MRC.56/543,
CAMO.56/L) to be re-numbered 3.{1i)(a),
Min.3.(b) by Professor F. Morton (CAMO.56/7)
to be re-numbered 3.(1i)(b),
Min.3.(¢) by Dr. D.L. Woodhouse - Progress Report No. XVI (May 1956),
(MRC.56/542, CAMO.56/3)
to be re-numbered 3.(ii)(a),
Min.3.(d) Data tables on mineral oil fractions, submitted by
Dr. D.L. Woodhouse (CAMO.56/3) to be included in 3.{ii)(a),
Min.3.(e) Experiments with mice at Leeds (MRC.56/548, CAMO.56/5 and
MRC.56/549, CAMO.56/6 to be re-numbered 3.(ii)(b) and (c).
It was further suggested that in the first line of paragraph 3.(c) in the
Minutes (before amendment) of the previous meeting the word 'importance' should be
substituted for 'significance'. The beginning of this paragraph should therefore
read "Dr. Irwin said that a point of great importance emerging from the report was
the failure ....."
The Committee agreed to these amendments and the Minutes of the twentieth
meeting were then signed by the Chairmen.
<77 2. Matters arising API 06360

Professor Squire said that he had now heard from Dr. W. E. Smith (Min.2 of
the 20th meeting) who was anxious to carry out further tests ty his rapid screening
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method of oil samples already tested under the Ccmmittee's programme. After dis-
cussion it was agreed to send Dr. Smith further samples, although any results which
he might obtain would not be likely to be of great assistance in the present phase
of the Committee's programme,

In this connection Ccl. Auld suggested that it was desirable to build up
a more direct association with Americen workers in the field and it was agreed that
he and Professor Morton should investigate further methods of doing this.

3. Progress Reports

(a) No.XVII, November 1956 (Birmingham), by Dr. D.L. Woodhouse,
MRC.56/946, CAM0.56/9).

Dr. Woodhouse gave some further figures for the incidence of tumours at 42
weeks in his series of rabbit tests. These were for each fraction shown in Table I:-

(A) 2 (B§) o (0) 7
(B) © (r) o (P) 7
(c) o (3) 1 (Q) 7
(D) 1 (k) o (R) 8
(E) 1 (L) 1 (s) s
(F) 3 (M) 1 (T) 1k
(¢) © (N) ©o (u) 8

He also said that in Teble II 'Mouse tests', fraction (T) D(2) should
read D(3) and that fraction (U) D(%) should read D(4).

Since fractions A-E (with parent fraction L) and F-H (with parent fraction
M) were more active than I-K fwith perent fraction N), these results showed that
chromatography on alumina is a prori:ing method of separation, the active substance(s)
being eluted by petroleum ether (A to E + L), though some remained for subsequent
elution with benzene (F to H + M).

(v) The 1955-56 Experiments with Mice at Leeds, by Dr. J.O. Irvin,
zMRC.567965, CAMO.56,22).

Dr. Irwin pointed out that with the standard D, at Leeds, tumours had oc-
curred much later than expected. There also appeared tO be & small, but genuine dif-
ference between the potency of the L and K series.

It was noted that in the second sentence of the last paragraph of the first
page of this paper, the first "D," should reed "Di" so that the whole sentence should
read: '"However, D% at Leeds in 1955-56 gave a lower response than D¥ st Birmingham
in 1953-4 and Dp at Leeds gave a much lower response than Do at Birmingham in the
same year."

Commenting on the statistical analysis of the 1955-56 experiments with rabbits
at Leeds (MRC.56/969, CAM0.56/13), Dr. Irwin drew attention to the unusual number of
tumourless deaths, and, referring to the standards, he said that Do appeared to be
normal but that the results with D% bhad been unusual. Again the L. series appeared
to be slightly wore carcinogenic than the corresponding K's.

In both papers the fractions referred to as L,SR and K) SR should be L,SP and
K,SP respectively, and when referred to ir the text the word 'raffinate' should be
substituted for 'residue'.

API 06361
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(c¢) Report by Dr. W. Carruthers, Dr. J. W. Cock and Mr. A. G. Douglss,
MRC.56/958, CAMO.56/11).

Dr. Carruthers introduced his Repor: by remarking that attempts to isolate
nomogeneous compounds from the Kuwait picrate-forming fractions were continuing. A
synthetic programme based on the results so far obtained was about to be started.

The 6:7-benzothionaphthene derivative discussed in his Report was the first
example of this particular ring system to be detected in mineral oil.

It nov seemed desirable to do tests for carcinogenicity on some of the pure
compounds isolated; it was agreed to include several in the 1957-58 Birmingham tests
if adequate amounts could be provided.

L. Preparation of Kuwait fractions for 1957 to 1958 tests.
ZMRC.5E79§6, CAMO.SE?IO).

Professor Morton said that he had tried to find suitable areas in which to
carry out the picrate separations with his own resources, but that he had been un-
successful, He had therefore approached several commercial firms in an attempt to
get them to carry out the separations, but they had been unwilling to do so. He
therefore proposed that as the best possible alternative in the time available he
should try to provide geparate fractions from K and KXg.8 by chromatography carried
out in his existing laboratory. He hoped to have completed this stage by the end of
February and it was agreed that he should hold a discussion with Professor Squire and
Dr. Woodhouse in early March to work out details for the next stage of the work at
Birmingbem. He confirmed that he would be able to provide the necessary 12 fractions
by that time.

It was noted that Professor Morton would include in the samples for testing
8 blend of eluates as well as original material in an attempt to account for the
apparent loss of carcinogenicity noted at the previous zeciing.

In view of the results on the spinning band column, Professor Morton saild
that he was now building the equivalent of e molecular still - & ‘spinning brush'’
column - which wes capable of operating at pressures down to 0.2 mm, which enabled
the work to be carried into & boiling range which had not hithertc been looked et.

He was proposing to supply Dr. Carruthers with specimens of K|,Sq and Khx9. He also
reported that he had received£F500 from I.C.I. for the installation of a Vapour Phase
Chromatographic Columm to work at temperatures of about 300°C, which would enable
separations to be made in the middle range of residues.

5. ZProposal for including in the Birmingham tests a single specimen of cutting oil,
reported to be non-carcinogenic.

Professor Squire said that he had heard of the oil prepared by Manchester
Oil Refineries which according to the Twort Formula was said to be non-carcinogenic,
through an informal letter from Dr. Schilling. It was proposed that a sample of this
oil xight be included in the 1957 to 1958 tests.

After discussion 1t was agreed that the inclusion of such an oil might in-
volve the Council in difficulties with other commercial firms producing similar oils,
and 1t was fclt that before the proposal could be considered further a case must be
made out for doing so as part of the normel sclentific programme sponsored by the Coum-
mittee. Dr. Norton pointed out that there were precedents for the Councll undertaking
such tests om the products of commercial firms, but that they were always done on the
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condition that the results obtained would not be the exclusive property of tre in-
dividuel firw and that they could be freely published. An alternative methcd whereby
the oil in gquestion wight be tested would be for a request to this effect to be sent
to the Council through R.M. Inspectorate of Factories.

Professor Squire said tkat he would consider the matter further in view of
these procedural difficulties and it was agreed to defer consideration of the matter
until he had done so.

7. Date of next meeting

It was tentatively suggested that tbhis might be in July 1957, but that a
final decision would have to be deferred until the meeting between Professor Morton,
Professor Squire and Dr. Woodhouse proposed for the beginning of March (Min.lk) bad
teken place,
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ESSO RESEARCH AND ENGINEERING COMPANY
(FORMERLY STANDARD OIL. DEVELOPMENT COMPANY)
P. O. Box 121, LI1NpDEN, N. J.

MEDICAL RESEARCH DIVISION

aCBERT E ECKARDT P D M D
OIRECTOR

N V HENDRICKS CH E
~EAD INDUSTRIAL HYGIENIST

HORACE W GERARDE PH D MD

B e Coican AESEAmEn mv8ICiAN Copy From D. V. Stroop For Information Of
Members Of Medical Advisory Committee

March 11, 1957 3/18/57

¥r. D. ¥V, Stroocp

American Petroleun Institute
50 West S0th Street
¥ew York 20, New York

Dear Mr. Stroop:

I am sending you oopies of all the mimmtes of the Subecemmittes oa Carcinogenicity fer
the years 1955-1956 in response to your request of March 6, 1957, In addition, I am
sending you soms information obtained frem the Medical Research Ceumcil im Britain which
probably ought to be duplicated aand distributed, at least to the Subcoamittes members
and to the growp at Kettearing Laboratory.

\run:l.];,Idonotboliwothoroiawruhtomrodneothlriﬁ.hrwtﬂclm
nentioned in your letter and I am sure you can do thig at your leisure.

Sincerely yours,

e, C?M

R. E. ECEARY?, M, D, 3-&)

BEX:cJh
Attach, = Mimtes of the Comittee on the Carcinogemtc Actiom of Mineral Oils of the
Medical Research Cewncil, MRC.57/176 CAMD.Min,21.
= Report of the Subcommittee on Carcinegenicity to the Medical Advisery Committee
dated April 25, 1955,
= Report of the Suboemmittee on Carcinogenicity to the Medical Advisory Committee
dated Osteber 11, 1955.
- Report of the Suboommittee on Carcinogenicity te the Medical Advisory Commdittee
dated April 23, 19%6.
- Mirvutes of the Subcommittes on Carcimogenicity for their meeting on
September 6, 1956,
= Proposed Report of the Subcommrittee on Carcinogenicity to the Medical Advisory
Committee for its Meeting on November 12, 1956, dated November 5, 1956,

Dictated, but not read
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MEDICAL RESEARCH COUNCIL

IRC.57/176
ZAMC. 4N, 21

"Unclassified"
For Svecified Cireu atisn
llembers of Conmittee

CO2C7TEC CN THE CARCINOGENIC ACTION CF MINERAL OILS

Minutes of the twenty-first meeting held at 38 014 Queen Stireet,
Londen, S.¥.1, on Tuesday, 18th December, 1956 at 2,30 p.m.

Present:- Professor T. Ferguson (Chairman), Col, S.J.M. Auld,
Dr. J.%, Cock, Dr. I. Hieger, Dr, J.0. Irwin, Professor F, lMorton,
Professor R.D. Passey, Professor J.R. Sq\nre, Dr. D.L. Woodhouse, with
Dr. R.C, Norton (Secretary).

Attended: Dr., Philip J. King, and Dr. W. Carruthers.
An avology for absence was received from Professor H.N. Green,
1. Minutes

Dr. Irwin suggested that the Minutes of the previous meeting might
be amended by re-numbering the paragraphs under item 3, "Progress Reports®,
so that they agreed with the mubering of the corresponding items of the
agenda for that meeting. The mmbering of the paragraphs under min,3, of
the twentieth meeting should therefore be as follovs:-

*in,3.(a) by Dr, W. Carruthers and Dr. J.W. Cock (MRC.56/5L3,
CAYO,56/L) to be re-numbered 3.(i)(a),

Min.3.(b) by Professor F, Morten gCAMO .56/7)
to be re-numbered 3.(1i)(b

¥in,3.(c) by Dr. D.L. Woodhouse - Progress Report No.XVI (May 1956),

(MRC.56/542, CAMD.56/3)
t0 be re-mumbered 3.(ii)(a),

Min,.3.(d) Date tables on mineral ocil fractions, submitted by
Dr. D.L, Woodhouse (CAMO.56/3) to be included in
3.(i1)(a),

Min,.3.(e) Experiments with mice at Leeds (MRC.56/548, CAMO.56/5 and
MRC, 56/549, CAMO,56/6 to be re-mmbered 3,(ii)(b) and (c).

It was further suggested that in the first line of paragraph 3.(c)
in the Minutes (before amendment) of the previous meeting the work 'importance'
should be substituted for :significance'. The beginning of this paragraph
should therefore read "Dr. Irwin said that a point of great importance emerging
from the report was the failure ......"

The Conmittee agreed to these amendments and the !linutes of the
twentieth meeting were then signed by the Chairman.

2. Matters arising

Professor Squire said that he nad now heard from Dr. W.E. Smith
(Min,2 of the 2Cth meeting) who was anxdous to carry out further tests by his
rapid screening¥nethcd of oil samples already tested under the Committee's
programme, er discussion it was apreed to send Dr. Smith further samples,
although any results which he might obtain would not be likely toc be of great
assistance in the present phasc of thc Ccomittee's programme,

-1 -
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Ir . .- SOTmectior soo, Auld suggisted tret it was desirazle te
build up a mer: &irect asscciation @ith American wInNers in the fieid and
it was agrced that he and professor Morten sheuld investigate further
Tethods of dcing shis,

3, Progzress Revorts

(a) No.XVII, November 1956 (Birmingham), bv Dr. D.L. Woodhouse,

Dr. Woodhouse gave some further figures for the incidence of
tumours at 42 weeks in his series of rabbit tests, These were for each
fraction shown in Table I:-

(4) 2 B o0 0 7
B) © I) o P) 7
c) 2 J) 1 Q 7
D 1 K) 0 R) 8
) 1 L) 1 s) 5
F) 3 M) 1 T) 1.
G) O N) O u) 8

He also said that in Table II 'Mouse tests', fraction (T) D(2)
should read D(%) and that fraction (U) D(%) should read D(3).

Since fractions A-E (with parent fraction L) and F-H (with parent
fraction !f) were morc active than I-K (with parent fraction N), these results
showed that chromatography on alumina is a promising method of separation,
the active substance(s) being cluted by petroleum ether (A to E + L), though
some remained for subsequent elution with benzene (F to ¥ + M),

Dr. Irwin pointed out that with the standard D, at Leeds, tumours
had occurred much later than expected. There also appegred to be a small,
but genuine difference between the potency of the L and K series.

It was noted that in the second sentence of the last paragraph of
the first page of this paper, the first "D," should read "Dz" so that the whi
sentence should read: "However, Dy at Leeaa in 1955-56 gave a lower response
than D} at Birmingham in 1953-4 and D, at Leeds gave a much lower response
than D2 at Birmingham in the same yea.%. "

Commenting on the statistical analysis of the 1955-56 experiments
with rabtbits at Leeds (MRC.56/969, CA0.56/13), Dr. Irwin drew attention to
the unusual number of tumourless deaths, and, referring to the standards, he
said that D, appeared to be normel but that the results with D% had been
unusual, .Ege.in the L, scries appeared to be slightly more carcinogenic than
the corresponding K's,

In both papers the fractions referred to as L, SR and K, SR should be
L8P and TQfSP respectively, and when referred to in the text the word
should be substituted for 'reaid.ue'.)

'raffinate

Dr. Carruthers introduced Lis Repcrt by remarking that attempts to
isclate homogenecus campounds from the Kuwait picrate-forming fractions were
contimuang. A synthetic prograrme based on the results sc far obtained was
about to be started,
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cil.

It now s2emed Jdesirable to dc tasts for carcinogenicity on same
¢f the pure compeunds isclated; it =ms screed to include several in the ,
1957-58 Birmingham tests if adequatc amounts could be provided.

e Preparation of Kuwait fracticns' for 1957 *o 1953 tests.
(R, 58/950, caC.56710).

Professor Morton said that he had tried to find suitable areas in
vhich to carry out the picrate separations with his own resources, but that
he had becn unsuccessful. He had therefcre approached several cammercial
fiyms in an attempt tc get them to carry out the separations, but they had been
uwrrilling to do so, He thirefore proposed that as the best possible
alternative in the time available he should try to provide separate fractions
from K, and KX by chramatography carried out in his existing laboratory.
He hop%d to have campleted this stage by the end of February and it was agreed
that he should hold a discussion with Professor Squire and Dr., Woodhouse in
early March to work out details for the next stage of the work at Birmingham,
He confirmed that he would be able to provide the necessary 12 fractions by
that timc.

It was noted that Professor Morton would include in the samples for
testing a blend of zluates as well as original material in an attempt to
account for the apparent loss of carcinogenicity noted at the previous meeting.

In vicw of the results on the spinning Land column, Professor Morton
said that he was ncw building the equivalent of a molecular still - a 'spinning
brash! celwn - which was capable of coperating at pressures down to 0.2 mm,
which enabled the wcrk to be carried into a boiling range which had not hitherto
been looked at, Ee was propesing to supply Dr. Carruthers with specimens of
¥;,Sg and K,X3. Ec alsc reported that he had received £500 fram I.C.I for the
ins allationoof‘ a Vapour Fhase Chromatographic Column to work at tomperatures
of about 300°C, which would enable separations to be made in the middle range
et residues,

3. Proposal Jor including in the Biymingham tests a single sper:imen of
cuttanz oii, reportcd to be non-carcinogernic,

Professor Squire said that he had heard of the cil prepared by lManchester
Cil Refireries which ascording to the Twort rormula was said to be non-
carzinogenic, *through an informel letter from Dr, Schilling. It vas proposed ';
that a scample of thais cil might be included in the 1957 to 1358 tests. -

After dascussion >t was agreed that the anclusion cf such an 0il
miort involve the Council an difficulties with other carmercial firms producing
samilar oils, ard 1t was felt that beforc the provosal could be considered
further a casc must be made out for dcing sc as part of the rormal scientific
vrograrme speonsored by the Committec, Dr. MNorton pointed out that there were
cr2c2dents for the Council undertaking such tests on trne products of cammercial
Pirms, but that they were always donc on th@ccnition that thc results obtained
would not be tne exclusive property of the individual firm and that they could
be frecely published. 4n altermative method whercby the cil in question might
be tested would be for a reguest to tlas effect tc be sent tc the Council
trrough H.!, Inspecter2te of Factories,

N
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Profiessor Squire said that he would consider the matter further in

-

view of these procedurs. difficulties and 1t Tas asrced to defer ccnsideratioy

of the matter until he nad done sc,

7. Date of rext mesting

It was tentatively suggested that this might be in July 1957, but
that a final decision wouid have to be deferred until the meeting between
Professor Morton, Professor Squire and Dr. Woodhouse proposed for the
begimning of March (Min..4) had taken place, )
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ESSO RESEARCH AND ENGINEERING COMPANY
ar m (FORMERLY STANDARD OIL OEVELOPMENT COMPANY)
3.erati°h P.O.BOX 45, LiNDEN.N.J.
MEDICAL RESEARCH DIVISION
MOBENRT £. CCRKARDT. P D. M D,
BERTRAND . BENNISON M :-uvo.
but ABMNTANTY DINECTOR
zen O e wausTRiAL HvamNIST
HORACE W OClAI-O‘I‘.“-:Oo.:;:‘;:.m
June 21. 1957
My, D, ¥, Stroop
American Petrolevs Insgtitute
S0 West SOth Strest
New York 20, New York
Degr Mr, m '
~

1 am attaching some information forwarded

to me from Dr, M, B, Bewuist by Mr, A, B, Dooley.
Perhaps you would like to have this duplicated and
distriduted to the ssmbers of the Subocwittee on

Carcinogenicity and slso to Dr. Horton and Dr. Keboe.
@incerely yours,

.7§2.(f:C{:hAQ¢I/L¢Nﬁ;;=:

2. ¥, BCKARTE, X, D, o

REEscth

Attach, - Institute of Petraleun. Research ¥o. 2,

Mirmtes of Meeting No. 17 beld st 26,
Plsces, W.l. on the 12.309’.

Copy From D. V. 8troop Por Informstion Of Members Of
Subcommittee on Carcinogenicity 6/25/57
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INSTITUTE OF PETROLEUM RES-2-

RESEARCH GROUP NO. 2.

Minutes of Meeting No. 17 held at 26, Portland
Place, W.l. on the 12.3.57.

ATTENDANCE
IN THE CHAIR: F. Morton

MEMBERS: S.J.M. Auld
G A Dicnns
o J.N. Baresnape
- C.F. McCue
E.W. Stevenson

APOLOGIES FOR ABSENCE: B.G. Banks
J.W. Barrett
J.W. Cook
A. Mclean

SECRETARY: E. Herbert

1. MINUTES OF MEETING NO. 16. 23.10.56:

These were signed as correct, subject to the additior of "pages 146-155"
"The Transactions of the Institution of Chemical Engineers” Vol. 34 No. 2. (See
Minute No. 7) and the slterations of "Research No. 2 Committee” .o "Research Group
No. 2."

2. MATTERS ARISING:

(a) The Cheirman mentioned that the paper for publication in the IP Journal i
continuation of that presented at the World Petroleum Congress had been prepared (¢
Minute 3 of Meeting 15).

(b) The disappearance of activity referred to by Dr. Irwin was being studied
the present series of tests at Birmingham (See Minute No. 5 and Minutes No. L para.
2 of M.R.C. Minutes M.R.C.57/176 and C.A.M.0. Minute 21).

3. CONSIDERATION OF FINANCE FOR FUTURE PROGRAMME:

The Chairman's memorandum and the report on the Constitution end Bilologic
Activity of Mineral Oils which had been circulated was noted.

The Chairman mentioned that there wes no great urgency for additioneal fin
ciael support as the I.C.I. and the Salter Research Institute had made contributions
;&\ﬁoo each and the M.R.C. Current Budget included a grant similar to that made las
year. It appeared that there was sufficient finance available to complete the pres
work. During general discussion, it was evident that development of methods was of
more interest t0 industry than actual results and thet a bioclogical testing unit fo
use of industry would be welcome, The Chairman undertook to prepare a memorandum ©:
suggestions for future work which would include (a) programme for Middle Distillate:
and (b) Oxidation.
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— Members were asked to write their comments to the Chairman efter considera-
ticn of his memorandum 50 that recommendations which were likely to receive industry’'s
firancial support could de forwarded, through the Research Committee, to IP Council
early in 1958.

L. DATE OF NEXT MEETING:

To be arranged by the Chairman.

\  May, 1957. _ JB.
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ESSO RESEARCH AND ENGINEERING COMPANY
(FORMER.Y 2TANT 1D ..L DEVELOPMENT COMPANY)

P.O.BoOX 45 . LINDEN.N.J.

MEDICAL RESEARCH DIVISION

ROBERT E ECKARDYT PH D M 2
DIRECTOR

BERTRAND E BENNISONM D
ASSISTANT DIRECTOR

N V HENDRICKS CH E
HEAD INDUSTRIAL HYGIENISY

HORACE W GERARDE P D M D
HEAD TORICOLOGIS™

June 21’ 1957

Mr, D. V. Stroop
Amexican Petroleum Institute
50 West SOth Street
New York 20, New York
Dear Mr, Stroop:
I am attaching some information forwarded
to me from Dr, M, N, Newquist by Mr. A. E. Dooley.
Perhaps you would like to have this duplicated and
distributed to the members of the Subcommittee on
Carcinogenicity and also to Dr. Horton and Dr. Kehoe.
Sincerely yours,
[ eharolc
7R.EL >
R, E. ECKARDT, M. D,
REE:cjh
Attach., - Institute of Petroleum., Research CGroup No. 2.

Minutes of Meeting No. 17 held at 26, Portland
Pl&ce, W.l. on the 12.3.570

Copy From D. V. Stroop For Information Of Mempers Of
Subcommitise or Carcirogenicity 6/22/57
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Membors were nszzod to writ: thelr commants to tlhc
C.oirrcon ofter congideration of his mcaorandum so t oot
rceomucndations which were likely to raczive industryts finonci-l
c2pport could be forwordcd, through ths Rosz-reh Coatilittes, to
_2 Council --rly in 1958,

e Jut= OF NI{T IZET ING:

To b: crranged by the Chalrnnn,

-

oo, 1987. JB.
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EXHIBIT A

TO NINUTES OF MEETING COF HEDICAL ADVISORY cOMMITTEE
April 25, 1955

REPORT F THE SUBCOMMITTEE ON CARCINOGENICITY
Robert E. Eckardt, M. D., Chairman

I. Status of Publications

The mapuscript on the method of determining benzpyrene is published. A
slight modification of the method, vhich is attached as Appendix A, will be
attached to reprints of this publication.

The manuscript on Carcibogenesis of the Skin was returned to Kettering
Laboratory vith suggestions for condensation of portions of the paper, and
expansion of the introduction o it vwill have more meaning to cancer research
vorkers. This expansion of the introduction and other modifications is
attached as Appendix B.

II. Status of the Biological and Chemical Work

The interim report of the Laboratory is attached as Appendix C.

The original concept that petroleum products iz the bolling range of
450-650°P or TOOCF all contained significant quantities of accelerators nov
appears untenable. Rather it appears that io this range, there are variations
in accelerator content which the laboratory is nov in the process of working
out, It is felt by the laboratory that this is important because a comparison
of mouse date vith available human data, suggests to the laboratory that
asccelerators may have significance iz buman skin carcipogenesis. This may be
even more important in the petroleunm industry than the coal tar industry.

Work to date suggests that petroleum cuts boiling iz the range 625-650°P
may be lov in their accelerator content. On the other band, above 650°P there
appears to be another surge of accelerators.

Present work also suggests that alkyl naphthalenes are very potent
accelerators, far more sc than straight chain paraffins. PMPurthermore, they
may not be as easily reduced in their activity by dilution as the straight
chaip paraffins.

Washing experiments suggest there is Do advantage, and possibly a dis-
tinct dissdvantage to using a petroleum material as a riose prior to vashing.

III. Future Chemical and Biological Work

About 554 of the effort of the laboratory in this direction will de in
chasing down the nature of the carcinogens in the 700-725-750° P boiling range.
To date 3 classes of carcinogens have been identified: (1) Benzpyrene types,

(2) Types which form an adduct with maleic anhydride, presumably benzanthracenes,
and (3) the as yet unidentified types in the 700-725-750° P range.

About 35% of the effort of the laboratory in this direction will be de-

voted to separating and characterizing the properties of acceleratocrs. For
this, bolling range, gravity, refractive index and spiline point have been
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found tc be useful tools. Liquid thermal diffusion as another useful tool
vill be investigated.

To date four types of accelerators are kmowvn: (1) straight chain
paraffins, (2) Alkyl benzenes, (3) Alkyl naphthenes and (U4) AlkYl paphthalecss.
It appears that there is a chain length in each type vhich gives optimm
accelerating properties. Purther work on the definition of optimum chain length
is planned.

Prom vhat has been said, it is evident that sccelerators are major
componer:s of petroleum. In contrast, carcinogens comstitute only minor
components.

IV. BEpidemiology
A progress report by Dr. Phair is attacbed as Appendix D.

500 nev cases have been reported, dringing the total to 1800. The dats
on all 1800 of these are nov being transferred from the previous manual sort
cards to electronic sort cards. It is anticipated that this transfer, anmd
initial correlations will be available by the next meeting of the Medical
Mvisory Committee. It is possidble that preliminary incidence figures will
also be available at that time.

The medical directors are again encouraged by the subcommittee to con-
tinue and extend whenever possidle, their reporting of cases to Dr. Phatr.

V. Budget
The budget for July 1, 1955 to June 30, 1956 is $65,000, to be expended
as follovs:
Biological Work $20,000
Technical Work 32,250

Epidenmiclogical Work 12,750

The subcommittee has requested of the Kettering laboratory that a complete

i status report of the work be prepared in advance of the next Medical Advisory
Committee Meeting. This status report should include significant conclusions
of the vork to date, vith supporting data, grouped in accordance to important
individual conclusions. In addition, a drief outline of future objectives
should be included,

Recommendation:

The Subcommittee recommends that this vork be continued with a dudget
of $58,500 for the period July 1, 1956 to June 30, 1957. Of this budget, from
$15,000 to $20,000 shall be expended in the epidemiological wvork.

April 25, 1955
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i PROPOSED REPCRT OF THE SUBCOMMITTEE C¥ CARCINOGIXICITY
~—_ 70 THE MEDICAL ANISQRY COMMITTES

ror ting on Rovember 12, 1955

hel

its mee
to be d st the Conrsd Hilton Hotel in Chicago

Recent newspeper publiecity conoerring the carcinogeniecity c¢f waxes vhich
may be used on milk certons, have lead the Subcammittee oa Carcinogsnicity
to comsider it advisable to oonduct bioclogical testing which will help
establish the non-carcinogemicity of waxes. In addition, it is the belief
of the Subcomnittes on Carcinogenicity that wvaxss, cther than milk certon
waxes vhict micht also be used in the food industry, should also be included
in this “esting program in arder to dsvelop s more camplete picture of the

situation conceraing vaxes. In view of this, the subcommittes recommends the
[ falloving courses of action to the Medical Advisory Cammittee:

z 1) A survey of the types of vaxss vhich are

uzed in the food industry should be undertaksn
in oxdar that a camplete understanding of the
types of waxes which came in comtact with food
can be had by the subcamxittes.

2) Pollowing the sbcve survey a selection of saxples
from these vaxes should be made in order to provids
a potential rangs of carcinogenmic activity in the
vaxms sampled, vhich will be determined by the
following factors:
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a) The cruds source.

b) The oil content.

c) The degree ax type

of refining.

The aveilable biological methods for care
cicogeniec testing of materials, caxparable
to vaxas vhich find their way imto food
usage, should be reviewesd and from them a
selection of bialogical methods t0 be used
in the testing prograa should be made, dut
thess should probebly includet

8) Peeding.

b) Skin applicitions.
The subcommittee has received from Dr. Kshose,
st the Kettering lLaboratory, a proposal for
suzh studies. EBowsver, the subcamxittes does
rot believe that Dr. Kehos's proposal is completely
realistic vith the problam being faced conmoerning
wax carcinogsmicity and, therefore, requests spproval
of the Madical Adviscry Committes to survey other
toxicological laborstories far their proposals cob-
cerning carcinogenicity, their facilities for con-
ducting such tests and their dbudget satimstes on the
costs of such tests. Such laborutories to be surveyed
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L) would include, but act Wbo
lir‘ted to, the followirg:
a) The Harleton Labarstories.
b) The Institute of Industrisl
Medicine of Bev York University.
¢) The Department of Pharmmeclogy
of the University of Miami Medical
School, under Dr. Willian Deichmann.
d) The laborstories of Dr. Phillipe Shubik
of the Chicago Hsdical School.
e) Industrial Bio-Test laborstories,
Incorporated, under the directima
of Dr. Joseps Colandrs in Chicego.
f) Stanford Research Institute, Departmant
of Bialogy, M. V. Velds, M. D., amd
Q. ¥. Newell, Ph.D., directars. 3
g) UCLA, Departasnt of Medicins, Dr. F. Eryan,
directer.

5) The Suboommittes on Carcinogsnicity recommsnds that the
Medical AMdviscry Coamxittes sppropriste funds in the asount
of $50,000 to cover the costs of such esrcinogenic testing
of waxes, st a laboratory to be dstermiued at s latar date.

In cxder that funds can be svailable begimming July 1, 1957
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5) for such carcinogsnic testing, it is pzoposed
that this $50,000 be set aside, but mot definitely
ear-marked st this time, for these studies. The
Subcomxittes believes that an equivalent smount of
money will be nsedsd each year fur the next 3-4 yemrs
in ardar to study the problam adequately.

6) The Subcomxittes recammsnis that a letter similar to the
attached be sent by the proper muthority of the APIL.

KIBPECTFULLY SUBMITIED,
Masbexs of the Suboommittes on Careinogenicity
B. B, Isknvdt, M. D. - Chairasn
R, V. Mans
C. E. Edme, M. D.
3. K. Linder, M. D.
R. C. Mithoft

.o’om’uono
A. C. Mabst

R. K. Bexardt, M. D./esd
Chairman, Subcczmittes on Carcinogemieity
BEovember 5, 1956

Attachment - Proposed lstter to leray B. ey, Surgeco-Ostarsl, September 13, 1936
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Soccny Modil 0il Company,Inec,

150 East 42nd Street, New York 17, N. Y.
August 20, 1957

Subcommittee on Carcinogenicity

Dr. R. E. Eckardt, Chairman Dr. E. K. Linder
Mr. E. W. Adams Mr. R, C. Mithoff
Dr. C. H. Hine Dr. M. K. Newquist

U. S. PEARMACOPEIA REVISION

I have just noticed the following announcement in & recent issue of
CHEMICAL AND ENGINEERING NEWS:

USF REVISION

The revision program leading to publication of the 16th
revision of the U. S. Pharmacopeia has begun. Selection
of drugs to be included is going on and the list is well
under way. A call will be issued shortly for volunteers
to read USP proof. Meanwhile, constructive suggestions
for changes in the present USP general tests chapters
are invited. They should be sddressed to the USP
headquarters st 46 Park Avenue, New York 16, New York.

It seems like this would be a good opportunity to investigate the
possibility of revising USP requirements for paraffin. As you know,
present requirements are archaic and do not list tests presently
used by the industry for maintaining ouality.

In our opinion, the specifications could be considerably improved by

changing the melting point range, requiring as ASTM color test, and
oil content. Also, eliminating the USP acid color test.

Sincerely yours,
/s/ A. C. Fabst
A. C. Pabst

Industrial Hygienist
Medical Department

ACP:lgp

ce: E. 0. Mattocks
API 06387
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Esso RESEARCH AND ENGINEERING COMPANY
(FORMERLY STANDARD OIL DE. ELOPMENT COMPANY)
P.O.Box 43.LINDEN.N.J.

AEDICAL RESEARCH DiVISION

{OBER™ E ECKARDT PHM D M D
DIRECTOR

IERTRAND E BENNISON M D
ASSISTANT DIRECTOR

~ v —ENDRICKS CH E
~HEAD NDOUSTRIA_ HYSIENIST

“ORACE W GERARDOE P~ O M D
~=EAD TOXICOLOGIST

MI. 1”7

Dr. R. A, Kehoo
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MINUTES OF THE MEETING OF THE SUBCOMITTEE ON CARCINOGENICITY
Held at the Blackstcnc Hotel, Chicago
Friday, September 27, 1957

A meeting of the Subcomuitiee on Carcinogenicity of the Medical Advisory
Cormittee of the American Petroleum Institute was convened in Dr. R, E, Eckardi's
suite at the Blackstone Hotel at $:30 a.m, on September 27, 1957. The full
Subcommittee w~s in attendance, plus Mr, Paul Halley of the Standard 01l

Corpany (Indiana) as a guest.

The Subcommittee discussed preliminarily the work at the Kettering Laboratory
and wishes to point out that work now being performed by Dr. Horton is far
more furdamental in nature than was originally anticipated by the Subcommittee,
For this reason the Subcommittee believes that its decision to discontinue !
sponsoring this research under its direction has been a correct one, and the
Subcommittee plans to continue with the recommerdation that this werk be
discontinued as of July 1, 1959, However, the Subcommittee does wish to point
out that there are fundamental aspects in the petroleunm chemistry now being
conducted by Dr, Horton, which might warrant a contimuation of this type of
research, either at Kettering Laboratory or some other laboratory, under the
sponcorship of the Commititee for Fundamental Research of the API, The method-
ology now being pursued by Dr. Horton is primarily chemical in nature rather
»~. than biological and might therefore well be considered by the Committee for
Fundamental Research., In addition, the Subcommittee discussed in a preliminary
fashion, the possibility of suggesting to the MAC that Dr, Kehce be put on a
retainer fee at the conclusion of the work at the Kettering Laboratory on
July 1, 1959, in order that Dr, Kehoe might attend all meetings of the MAC and
offer us his advice and guidance in some of the problems which the petroleum
industry is facing now and might face in the future, It is the Subcommittee!s
belief that Dr, Drinker!s attendance at and participation in the affairs of
the MAC have been highly worthwhile and if Dr, Kehoe were willing to accept
such a retainer agreement, his participation in the affairs of the MAC would
also be worthwhile,

At 11 a.m, the group was joined by Dr. R. A, Kehoe, Dr., A, W, Horton and

Dr. Jo J, Phair of the Kettering Laboratory. Dr. Horton began by presenting a
progress report of the work at the Kettering Laboratory during <the past five
months., He indicated that all the experimental work for the past five months
has been in the field of analytical methods. He divided this work into two
sections: that work done on carcinogens and that work done on accelerators,

Ca.rc:!.nogens

To date the work of the Kettering Laboratory suggests that the most significant
carcinogens in petroleum oils are polycyclic aromatic compounds, most hydrocarbons,
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He emphasized the difference in concept between the basic carcinogenic potency
of an oil, which is that due tc the presence of carcinogens vs. the actual
carcinogenic potential of the oil, which is the carcinogenic activity resulting
from both the presence of carcinogens and of accelerators and inhibitors, He
indicated that certain data developed at the Kettering Laboratory have suggested
that some sulfur compounds may act as accelerators but that they only do so in
the presence of other accelerators, Thus, if there are sulfurecontaining
accelerators they would not be active as accelerators in the absence of hydroe
carbon accelerators, Present data at the Kettering Laboratory indicated that
the accelerators are probably long-chained hydrocarbons,

Suggestive evidence at the Kettering Laboratory indicates that there may be
inhibitors present in petroleum oils, These inhibitors do not inhibit the
carcinogens, but rather inhibit only the accelerators, This evidence has arisen
from some work done by the Kettering Laboratory with two different white mineral
oils which were used as diluents of accelerators, It is important to emphasise
that these inhibitors are inhibitors of the accelerating action, rather than
inhibitors of the basic carcinogenic activity due to the carcinogens.

In the past five months almost all of the work done by the Kettering Laboratory
on carcinogens has been done on what they have previcusly identified in the
April 1957 report, as 3 1/2-ring aromatics, These consist of pyrenes,
fluorantirenes, cyclopentanophenanthrenes, and benzfluorenes, Dr. Horton believes
that these 3 1/2-ring aromatics are probably the most important class of care
cinogens in most petroleum oils,

The work has been done principally on API-8 and fractions of API-8, as
diagramatically indicated in the attached diagram, Descriptivly, API8 was
subjected to a theoretical 80 plate distillation, Examination of the 660°F
fraction suggested that only 0,001% of carcinogens was present in this fraction
but that it contained a very high concentration of accelerators., This evidence
is supported in part by the fact that tumors appear rapidly but only at a very
low total incidence of tumors,

Following the work on this fraction, Dr, Horton next concentrated his attemtion
on three fractions which boiled in the range of 730°F to 760°F, These fractions
contain very little accelerators. These three fractions were subjected to maleic
anhydride treatment in order to remove the anthracenes and their derivatives,
Testing suggested that ,03 out of .21 of the carcinogens present in this fraction
was due to carcinogens of this type. Roughly, therefore, 1/7 of the basic
carcinogenic activity of these three fractions is due to anthracenes and their
derivatives, The raffinate from the maleic anhydride treatment of these three
fractions was next combined and chromatographed, and two fractions were obtained,
one of which contained the benzfluorenes and experimental work has suggested
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that these are unimportant in the total carcinogenicity of these three
fractions, The other fraction contains the remaining three classes of
carcinogens, namely, pyrenes (and their methyl and dimethyl derivatives)
cyclopentancphenantbrenes, end fluoranthrenes{principally the dimethyl
derivatives), At the present time, Dr, Horton is working on the separation
of these three types of aromatic hydrocarbons in the raffinate from the maleic
anhydride treatment of the 730°F to 760°F cuts of API-8, This is being done
by liquid-liquid partition between 99% sulfuric acid and iso-octane at =30°F,
Dr, Horton says that this treatment will separate the pyrenes from the other
two classes of compounds, The raffinite of this extraction then is chromato-
graphed and treated with picric acid which may lead to the separation of the
cyclopentanophenanthrenes from the fluoranthrenes,

Dr. Horton did indicats that of seven oils carried through the maleic anhydride
extraction step, only one was found to have much benzanthracene which contributed
to carcinogenic activity, This one oil was from a coker gas oil (API-33)

in which 7/11 of the basic carcinogenicity was due to benzanthracene-type
compounds, This contrasted with other types of oils in which only 1/7 of the
basic carcinogenicity is due to this type of compound,

In work which Dr, Horton did with a thermally cracked, cat cracked, oil he

found that the benzpyrene and L-ring carcinogens almost doubled in concentration-
but the activity of the oill decreased. This result might be due to the degtruction
of accelerators or to the destruction of the 3 1/2-ring carcinogens, It is

Dr, Horton's belief that possibly this reduction in activity is most likely due

to the destruction of the accelerators rather than to the destruction of the

3 1/2-ring carcinogens,

Accelerators

At the present time, Dr, Hortonm is following olues which have been provided

for the presence of inhibition of accelerators in petroleum oils., He believes
that these inhibitors probably fall into a class of compounds referred to as
polycycloparaffins, These have essentially the same structure as the aromatic
carcinogens except that they are saturated compounds, In partial support of
this, Dr, Horton pointed out that Zechmeister and Kotin reported about a year

ago in SCIENCE, that hydrogenated aromatics inhibit sarcoma production when
injected subcutaneously. However, they used ethyl laurate as a solvent for
their carcinogens and ethyl laurate would be expected to be a highly accelerating
solvent, Therefore it was not clear from their work whether they were inhibiting
carcincgens or inhibiting accelerators. It is Dr, Horton's belief that the
inhibition they observed is most likely the inhibition of the ethyl laurate as an
accelerator rather than true inhibition of the carcinogens.
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In discussing the so=called preconditioning of an animal by accelerators, it

is Dr. Horton's belief that this occurs through an accelerator "setting up"

the animal for other accelerators. In other words, preconditioning does not
precondition the animal for carcinogenic activity but only for accelerating
activity. Support for this belief is contained in the fact that if the

animal 1s painted with an oll essentially free of accelerators following
preconditioning it is not possible to demonstrate the preconditioning effects,
but if an oil high in accelerators is used after the preconditioning treatement,
the preconditioning effect can be demonstrated.

The white oils being studied by Dr. Horton for soe=called inhibiting effects
(principally API-Bog are free of n-paraffins, They contain some iso-paraffins
and condensed cycloalkanes which represent the greatest amount of material
present, The suggestion at the moment, therefore, is that these condensed
cycloalkanes are inhibitors of accelerators.

In an attempt to separate these inhibitors from other compounds present in the
white oils, Dr, Horton is going to use distillation, thiourea separation, and
liquid thermal diffusion, In addition, he may possibly consider the use of
molecular sieves,

Dr. Horton submitted his Interim Report on his work dated September 26, 1957
which was distributed to the Subcommittee at this meeting,

1denlolo

Next, Dr. J. J, Phair gave a progress report on the epidemiological work.

Dr, Phair indicated that he had completed the coding and punching of the cases,
In this process he felt it necessary to discard some cases since the informatior
contained on the report was inadequate, Hence, the total mumber of cases
reported in his final report will not be the same as in previous reports from
Dr, Phair, At the moment, the status of this final report is that the intro=
duction, the objectives, and so forth have already been written up and the data
tables are now being prepared and the comparisons and correlations will be made,
It is hoped by both Dr, Phair and Dr, Kehoe that this final report can be made
availsble to the Subcommittee by the first of the year,

In Dr, Phair's work he pointed out that in the cases occurring after 1950, 28%
of the tumors have been found to be siin tumors, whereas, only 15,3% of the
cases prior to 1950 were skin tumors. In general population figures available,
16.6% tumors are skin tumors. Whether this increase in the relative number of
sikin tumors in the post-1950 group of cases is significant, is not now known.
Dr, Phair is at present making age, geographic location, primary site and occe
upational-group breskdowns of the cases which he analyzed,
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Following Dr. Phairt!s presentation, the Subcommittee discussed in private
with Dr, Kehoe certain phases of the relationships between the Subcommittee
and the Kettering Laboratory and it was concluded that these relationships
remain on a friendly, amiable, and professional level.

The Subcommittee meeting broke up at approximately L p.m. on September 27, 1957,
without having set a date for its next meeting.

R, E. ECKARDT, M,.D,/cih
Chairman, Subcommittee on Clrcinogmicity
October 1, 1957

Attachment
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MINUTES OF THE MEFTING OF TE@MH_EEAOMQCINOGWICITY
Held in the Conrad Hilton Hotel in Chicags =~ ~~
Wednescday, November 13, 1957

The Subcommittee on Carcinogenicity held a meeting at the Conrad Hilton Hotel
in Chicago at 9 a.m. on Wednesday, November 13, 1957, The following members
were in attendances

« W, Adams

. H, Hine, M, D,

« K. Linder, M, D,

« No Nemuist, M, Do

. C. Pabst

o E. Eckardt, M, D, « Chairman

Wer o

In addition, the following individuals attended the meeting as guests:

R, D, Bent
Lamson Blaney, M. D,
L, F. Boys, M. D,
C. T. Brown
R, C. Cole
L. E, Curtis, M, D,
T. M. Frank, M, D,
H, W, Ge!’arde, M. D,
« J, Gothard
. H, Hege, M. D,
« M, Landon
Rem’ M, D,
« Jo Sanders
. Jo Wde, Ho D.

t—cwpwc..z
o]
[ J

The purpose of the meeting was to discuss the report of the Subcommittee to the

MAC that aftermoon. In addition to the three points mentioned in the Chairman's
letter to the Subcommittee, it was decided to add a fourth point; namely, that

the Subcommittee solicit comments and criticisms from all members and advisors

of the MAC gbout the outline of the final report of the work at Kettering Laborator
wvhich was sttached to Dr. Horton's Interim Report dated September 26, 1957.

The Chairman of the Subcommittee then summarized for those in attendance the
present status of the wax situation., Briefly, the situation is that a Mr, Kellogg
of the Milk Industry Foundation in Washington had collected LO wax samples from
dairies which he had forwarded to Dr. Hueper., Twenty=four of these were forwarded
to Dr. Stmbik and UV absorption data on these 2l samples obtained by Dr., Shubik's
chemist indicated that the UV absorption at 290 millimicrons varied from 0.0L to
infinity. From one sample, in which the total absorption at 290 had been greater
than 3.0, he chromatographed and isolated L micrograms of 1,2,5,6~dibenzanthracene
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per gram of waX, It was the considered opinion of Dr. Shubik that he believed
this quantity of the known carcinogen, 1,2,5,6-dibenzanthracene, in milk carton
wax is undesirable and that the petroleum industry should establish an immediate
standard which does not permit this much carcinogen in the finished product.
Long range work then would attempt to establish a standard based upon biological

testing.

In discussions which the Chairman had with Dr, Hueper at the recent Lung Cancer
Workshop at the American Cancer Society, Dr., Hueper indicated that he was willing
to sit still as long as the industry was willing to approach this problem with

a reasonable, rational attitude, and as long as he was kept informed of the
results of any work which was done, The Chairman indicated to the Subcommittee
that the Three-Man Wax Committee appointed by the Medical and Health Committee of
the Board, had met in Chicago on October 2l and unanimously recommended to the
Medical and Health Committee, that work be done on waxes to the extent of
approximately $100,000 a year for the next.three to five years in Dr. Smubik's
laboratory. Copies of the report of the Three-Man Wax Committee will be made
available to the members of the MAC through Mr, E., O, Mattocks' office of the
API,

The meeting was adjourned at approximately 10:30 a.m,

R, E. ECKARDT, M. D,/cjh
Chairman, Subcommittee on Carcinogenicity
November 1L, 1957
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