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TR UKIVERSITY OF TEXAS AT AUSTIN

REAARKS MADE IV R Z. EOXARGT, K.

DR. DAY, MEMBERE AMD JUBATE:

Phe title o7 thip pauel ig "Gunoer In Ipducteop®. That title noverg a
vory wids range, simce it inciundos snet onldy ccoupsblionsl cancers, bul Alvo nov-
oocupationsl cancers 4n industrial workers. With bub ens comment, @ intend to
dimsios the subject of wso~occupatione] cancor in induwstrisl workers and confine
my vemarkc %o the swbjoct of occupational cancer. My comment on nonecccupatiocnel
capoer in industrisl workers is sinply that in an induplry with 2 good medicel
éepartment and au osteblighed vrogran of pericdic sxeminabions, an excsllen’ op-
portunity for eaxly cancer detsobion presouts itesif. MNany vorkers are complebaly
agymptomatic at the time oF their periocdic examinatione, ye$ more then 2[3 of thows
axamingd have some phyuicsl defect which has rsguired referral hack to their own
privets phyciclens for (veaxtment or followsup. L&uong such defecte, neturslly, ars
& fow cancers sand pro-ci ncerous leslons.

Much hes been written on tho sabject of cccupabional camcer within $he
yast 3 to & yeores Boms o this has bess fach, end evope of it hms been purs fsngy,
go th=t ths student of ¢the wudject somatimes hag grest difficully knowling Junt whot
$he eltuatioen 4n regord %o thig problem reelly ie. It is my dntent this aflernoon
%o give you o fow facde which will sbtick with you end may hely to solve sows of tiw
Qestions you may have on the subject.

¥ret of a1l I sould 1ixe to polint oud thel cccupntieral cancer 1w noy
& now disenss, It wag reb described mmong chismey eweeps dn 1771 by Sir Perclvel
Pott. Albhough the ceusidive ogsnt hed not boon idenbified, the elinical obeerve-
tlons and correlntion wiih the wory Lietory dsiinitely identified this cocupation

Bg avsocinbed with en soupeblensl covoer hezerd. The hesesd 4n thiz ocass was

aogociated with conbtoer 'tk toe oot of the chisneys, which, you «¢lll remenber,

ol -
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¥me reporbed in 1907.
| (SLIDE 2)

we dato from KI-100 cases hove Deen raperted, sgein in plentes masufnscturizg produat:

éomtaining oy, The vrinciple sise of involvenont was sgaln tbe uppsr limbe. &

g 8% the cccupations listesl in this slide reveals that the mzjorlty of wases
8 found in s specific type of cccupation within tho plani.

The sbudy of thess <oal-tar and pitch cencers gelned nuch hesfvmy when

fncers wers produced in expirimentsl snimale im 1915.

(5LIDE 3)

5 1z not my intention bo discuss the experimental phasts of thiec subject in greab
.._a»w gince Dr. Smith e mech mero compaiant to de thie fov yous I simoly shoy

2 thls #lids %o point ont thal the firel experimental cancer was produced ir
wﬁ_w, a8ufl, 88 incicedod 4n tha whble a8t the haticn of the slida. thnd the longer

e

=9 @Xposurs, the greatoer nridencs of cencer in syperimsmbal an’mels. You ¢iil

- 2w



cane sithex from cpal or pasi. The ornioct was & prolonged pne, sincs chisouy
gusepr wers preased Inve aervics &% ¢ tender age wvhen “hey wors amell sneosh o
PREE throuwgh the chlmmuys. DToreonnl bhygisnoe wis probably zom-exisient besanss
thecu young children lived ra fndosoribably horridle existencs of filih, poveriy
end senl-viervetion since 1f wwaw. bacons too frt they could not oguesss bhslir way
ghrough the chimney. |

& mogond cooupsbicnnl canoer wes reported from England in 189Z. Thiz
gmﬁ vag sseeolabed with szposurs to coal tar apd pitch.
| (SLIDE 1)
fpbil 1942, over 1400 cases of thiy $ypu of cancer have besn ropartsd in Hnglend.
wua prizoiple sits of ihis cancur wae on the upper livbeg, and ths average exposars

§ from 2030 years. I{ occurysd principally io the tar meaufecturing industry
here high temperaturs tare were produced. In the Unlted Sistow, the firet cass
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GOAL TAR & PITCH GaNCERS 1N RNGLAND

FIRST CASES STUDIED

HO. CGASES REPOBTED UP TO 1942
TYPR TAR MOST CARCINOAZNIG
PHINCIPLE QGGUPATION IN
WHICE CASES OCGUR

PRINCIPLE SITE OF CANCER
AVERAGE EXPOSURE

MORTALITY

INCIDHNCE AMONG TAR WORKERS

AGE RANGE FOR MOST CASES

MFG, TAR
UPFER LIN2S
20-30 TEARS

13.0%

®YREY BEIGH™

SLIDE X
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GOAL TAR & PITCH CANCEES IN U.5,
BSVIEW OF 21 GASES OF CANCER COVERING A 10-YR. FERIOD
STUDIED BY HELLER IN A CLEVELAND PLANT
J—
kasus| SEEOF | ommya FROGESS COCUPATICN
7 | Has &
ARMS GAS HOUSE PITCH |CAWBON HyE, MOLDER OR MIXER
1 | mam GAS HOUSE PITCH |CARBON W¥G, MOLDER
1 | FacE GAS HOUSE PITCH | CARBON MFG, MOLDER
1| e GAS HOUSE PITGH | CARBON MIG, MOLDER
\ 1 | PaCE AWD
- HARDS GAS FOUSE PITCH |GARBOW M1G. HOLDER
X 1| vExsT GAS BOUSE PLTGE |CARBON MFG, MIXER
1 | 5a¥D GAS HOUSE PITGH | CARBON M¥G, MOLDER
2 | SCROTUM | 0GAS HOUSE PITCK |CANBON MIG, MOLDER
1 | e COKE OVEN PITCE |CARBON MG, MOLDEES & MIXERS
1 | SchoTm | COKE OVEW PITCH |DRY RATTERY MFG. | SEAL MAKER
| 2| Hawp TAR OIL LaNFBLAGK MiG. LAMPBLACK MAKERS
. FIRST CASES REPORTED 1907
2. APFROKIMATE NO, CASHS REPORTED 50-100
3. FRANGIPLE OCOURADION WHERE CASES OCCUE MEG, PEODUCTS
N CONTAINING TaR
o Y. PRINCIFLE SITE 0¥ CANOER UPFER LIMBS
Sl 5o STUDIES OF PLANTS I¥ FOLLOWING ARRAS NEGATIVE
3 " N.Y,, BOSTON, PITTS,, CHICAGO, MILWAUKER, PHILA,

SLIDE 2
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EXPERIMENTAL STUDIES ON CABCINOGEHIC
AGTIOF OF COAL TaR 29D PITCH

—y
vorgn

1.

2o

FIRST GANCERS IN EXPERIMENTAL ANIMALS 13515
4o LATER STUDIES CONFIRM CARCIBOGENIC ACTION
B. SICGNIFICANCE - FIRST EXPERIMENTAY, GANCER PRODUCED BY
KBOWN CHEMIGAL
ANIMALS IF WHICH CANCER HAS BEEN PRODUCED
MICE RABBITS BATS

CARCINOGENIC POTENCY OF COAL TAR FPRODUCTS, PITCH
HIGH TIMFEBATURE TAR, LOW TEMFERATURE TaR

SHORTEST LATENCY PERIOD FOR TAR CaNCHR IN MICE - 50 DAYS
SHORTEST LATENCY PERICOD FOR TAR CANCER IN RABBITS - M7 DAYS

6. SEORTEST LATENCY PERIOD FOR TAR CANCER IN RATS - 400 DAYS
7. EFFECT OF DUHATION OF TARRIEG ON CANCER IN MICE
DURBATION OF TARRING HUMBER OF MIGE HUMBER OF CANCERS|
1 MONTH LS 0
2 MOXTH 16 2
MONTHE 13 9
MONTH 12 12

SLIVE 3
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ween couen ef this typo of concer rapovied from the Undied Siatesn, excopt asong
gen vie migratoi te the mﬁao.m Staten afber mony years of suehk work im kmgland.
Cencar &n & rosult of expeaure bo srude ponraffin was firsd reported in
tha United Str.ios in 19L0.
(SL1D® 5)
43 ixdionted, ebont 'O wuch cases have bsen repevried, priusipally invoiving the
gerotun, smong vorkers vho vore involved In ths menmufacture of pareffin {or szisnded
poricds of tima (AD-15 yeaure). A neve detelled obudy of thio type of concer vaa
Perdformea by D2ller fn 1930 and his £indinge sre sumnarized in ths next slide.
{s5i0E 6)

%% Lo to bo noted PPk momt of tha men who dovalopad bhin type of conoer wors Lo~

53

Wlved in dhe grue Pron of opcreadlen. ad thel tholr erpoavre ves for long perieds

8f timg.

=6 =



sleo remerber haat by uvolzg this cigevimental oporeack, 16 woe poseible to lollo:
ghe carcinogonicity of verlear fractlions of oesd tar end witimsbely isclate Trow
3% 3, Mbenzuyoene, the fhvch chorically ldentifisd cavcinsgen.

Ths next cacepptionsl maoer was agein reported f{rom Englend sucng wol
gpionerg.

(514da 4)
The £irst of these cases weu ravorted dm 1910, and until 1942, over wm% CEDET WRTE
reperded. In thip ccoupstlion bbs worker is forced to lsss over & large spimning
gmchine 3o adjuet the shoeris, spd 1o sy doing receivad acress the fropt of his
pants, & spray of the oil sseh S0 lubricais ths rapidly releting epindle. Henoe
the site of most of thozme cases wou the norotwum, Agein ths exposurs is moeded W
be of long duratios, 10«20 yeers. Subeogquent study indicabed that the shals oll
naol as o lubricent ‘n Lhis cperstion wag much mors corcinegsnic tham the ningral

081 lubricest uvead on similer machines in this country. EHence thare have never
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CCCURENCE OF SHALE OIL
GANCER IN ENGLAMD

V. FLHST CASES STUDIND 1910 (1)
2. ¥0O. CASES RRPORTED UP "ELL OVER 1500%
70 1942
1, PRINCIFLE OCCUPATION I¥ MULY SPIERING
YHICH CASES OCCUR
8 .  PRINGIFLE SITE OF CANCER . 86 A
i
g 2 K. IMCIDENCE OF SCROTAL CANCER 2.5 CGASES
a4 AMDNG MULE SPINFERS 1000 } TEAR]
I
g 6  AVERAGR EXPOSURE 10-20 YEARS
L 7o MORTALITY 20%

i3, FERCENPAGE OF CASES
WHICH ARE HON-SCROTAL 25%

-y

IR

8282 71293

SLIDE 4
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SUMMARY OF PARAFFIF CANGERS
IN UNITED STATES

3, PRINGIFLE OCGUBATION

IN¥ WHIGH CASES OCCUR MEG, PARAFELS

3 %, PRINGIFLE SITE OF GANCER SCROTUM
e 5. AGE RANGE FOR MOST CASES 50-60 YTEARE
Go AVERAGE EXFOSUBE 10-15 YReRE

aCo=T201

1o FIRST CASE RYPORZED 1810
2o  APPROXIMATE TOTAL KO,
CASES REPORTED 5

XEGATIVE EVIDEHCE

STURIKS OF 8 REFINERIES
I¥ PA. HEGATIVE

SLIDE 5§
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FARAFFIN CaNCERS IN 4 U.S5. REFINERY (1926-1929)
STUDY OF FPARAFFIN DEPT. BY HELLER

EAR | Do Ot QCGURATION N SOSURS
YEARS

1926 | ARM DUMPER I¥ PARAFFIN FHESS ROOM 10
1927 | SCROTUM DUMFRR IN PARAFFIN PRESS ROOH 5
1927 | SCROTUM | DUMPER IN PARAFFIN PRE3S BOOM 8
1028 | HCROTOM | DUMPER IN PARAFFIN PRESS ROOM 13
1928 | LEG DUMFER IN PARAFFIN FRESS ROOM 1
1929 | SCROTUM SUPESRINTENDEST DF PARAFFIN DEPT. 25
1929 | SCROTUY | TREATER (TANK WASHER) PARAFFIN 33

1o INGIDENCE OF CANCER AMONG EXFLOTEES 23.3%

2. INCIDENCE OF CABCER AMONG DUMPERS 1926 - 1328 55.5%

Jo INCIDENCE OF SKIN DISEASES

IN REST OF REFINERY BYERY RAREY

Calia .e."g.

sLive &
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Another typs of comupndienal cancer which Lp well recogulzed ie thad
aseocietsd with the meamdfosturs ¢f certois auiline dyse. 1 do nob intend to
dwell on ikde subjest clace Do Macelpen will vedopzbiedly diecuss thic in detelld
for you., 1t noed only beo exid that erperimentsl evidespcs fodlcabes that anlling
4 not the carcinegenic agesrt bub robher bonzidine snd bsie-nspbibylswine.

Another agant csscoinbed with cancer, sspacially of the skie, dsg sunlight.
{r vork which vequirse the individual to be out—of deers 811 day, 1% may well b
sonsidered g8 pa occupationsl zgend. Fhillipe® abtudies of 1285 cases of skin esncsy
i & Tozse Houpital clearly 4lluciredos the lmpertance of this.

{81ide T}

It i %0 be moted that ahout €0 of thene shin cancsrs ccourred emong farmers or
ranchers and thelr wives. The dmportence of thip observation is tremendous in the
gouthern mtabes, vhers the Sucidente of shin concer hoas been sald Lo be 50 timen
want it 4e 4n the Chicmgo aren. It iz aleo of gresl importence in tho diffsrentisal
dingnopis of aocopational ceucer becaugs 80 many soublern indusirisel worksrs have
gmell perecael famme whish kesp them cut in the sun dwrling prastically all thelr
dours off the jJob. Thus the queation mey arise vhether a particuler ekin cancer

is doe fr sum expotare or te expemnre to o carciregrn in imdusiry.

In 1938 it was reported frow Germany thabl & high incidence of Jusg canser
hed Leon found ancng workere in the chyomivm isdvsdry. Little imporimancs wse £i-
tached to this cnncunconmond unsil 1948 when Mechle & Gregoriuve reported 8 similer
inorszesd inmcidente of lupg cancer in chromate wevkers. It mew cosme without
guestion that some place in the caronium prolusing indusiry such 2 hazard exdsts,
8lthonsh $¢ dade 4% hes ned beoen well identified. Apperexily 1L xe some kind of 2
fpsoific ozposurs becanss 1% bee net yet been geccelated wilh She chroms plating

Induatry.
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CANCER OF THE SKIN IN TEX&S
(FEILLIPS)
¥0. OF CASES FRECENT
) FARMER~PANCHER 532 L1
’ {HOUSKWLFE 229 1708
= BUSINESS 14
3 PROFESSIONS &0
LABORER 37
CARPENTER Fos)
011 IEDUSTRY 11 03
{RAILWAT INDUSTRY 30
STUDENT %
SOLDIRR i
J [OCCUPATION UNKNOWN 23
. £
$ { TOTAL 1,284
§
g
g
k2
3

SLIDE 7
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Finally I would sioply 15Kke 4o mextion that in thoss workers whe develop
webestonis, there ie pleo pe dgerossed incidence of pulmonary esacers Dxpostre Yo
pgheston duslt slome, without ths oppearance of aebesbosle does not ssem Lo be
ageociated with tha incrensed incidenco of lung cancer, I need only mentlon radirbion
pXpoTAree. oo evidenced by aiin cencers im radfolegiets and bons parcoxas ia radion
3ial peinters Yo recall the cavcinegenic hazardo associabed with these occupationz.

I would 1iks nmow to show you & suapery slide of zome of the more weil

raooenisoed oscupatlonal cancors.
{SLIDE B)
e significance of this elide 1lise in ths mach greatsr mwmber «f cases reporied

from other ocountriss, principelly Boglsnd, then reported foom the Unitsd Siates.

¥ith the exception of chele oll, whers the expesurs doos nobt ocour in fhe United

ﬁtgtea; thiw difference has been attributed $o two factore: 1) the greater pers
m1 closnlinens sud irgroved working ccadibiony of the majority of Amorican
w@:‘k&rﬁc and 2} the lack of & central reporting ogepcy for cancer in the United
Btatun, but its presence iw England. In Englend, all cancer cazes are reported to
the Chief Ingpector of Minse and Facteriss, who poricdically mnnlyzes tho date so
sellected zed correletcs 4% with the occupnticnel histoery of the individunl. Ho
mich reporting systom sxistn in the United Stetes and henco it L8 believed by maxy
@pﬂrw in thig field, thet mzny occunabionsl convers are nigeel. Thers is eus olbsr
?;éin‘& thet this slide amphosipss. The dats glrer cover approximately a 20 yesr
gﬁr&ado Thag the number of enzes of occupational cmuger represents bul o empll
fraction of the tedal mumber of cases of cencer which occur each year. This figure

:?fﬁ;ﬁ boen oztimatod e mbout ons-tenth of onme percent, Tou can thue gee that the

'.ﬁi”?em&ll nroblom in terne of the totel cancer picture is 8 reletlvely insignificsat

m 1R e
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/ OCCUPATIONAL CANGER
Vo5, QTHER
COUSTRIES TOTAL
PARAYFTLN WAX 62 193
AND 011 »235
B
o SHALE OIL 0 »1500 1500
R
GOAL TaR 33 *1568 1601
ANILINE DYE 100 50 )
N
[ 223
i3
o
=%
L¢]

SLIDE 8
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found & noriolity of 0.T8 per thonsend per yesr, while figeres conputed by the

i for the population &b lorge indicnted a mortality of 0.8% per thoussnd per

¥ which iz guite comparable to figurss publishsd by ap inmurance company for she

ral pomalation. In any stabistiocsl studios 4t 4 important o rerlizs that tus
{dence luncrenses markedly with inoreseling ags as indicated by the bottom thres bars.

-

Bot satiefiel with Gafalsrtg figures, ve repsabted his studies, unelug incd

g0 ingtead of mortelity figurcs im piz lerge refineries. These figures ars shown

he next wlide.

{SLIDE 10)
The firet column indioatess the expaciad dncldsuvss of cancer in 8ll ages

the gunevsl populstion, while the next colusa indicstse the sxpectoed incidence

¥he genezol populriion in the mgs yange BS54, The nuxd &) celmo. »iprosent

pancor incidence in ez sypavate vefineries for $he yesrs 1937 - 1948 inclusive.



spdicated by ever 1500 cases of coal ter cancsr, voprecenting about B0 casey a

. Bighty casss of oecopational cancer & yeor would represcent a sigaificant

biem Lo & singls indusbry, and hance the intorast of industry in this prodlem

ma 85y slve, thal regardlewus of it stebisbical importeace, cancer 4s an impory-
i

provlem %0 the individeel who has cancer.
Boceuss of thie, wo bscome dnbersatod in the provlem of scccupablonal cen~

among our own zmployest. Occupsticnal canocsr, afer sll, ls one gf the fey

sexs vwhich s preventeile, it before 1% can be prevented, it is necewmesry %o
fira%, vhothsr you have & pyoblem, end, second, whers that prodblem exisie.

{SLIDE 9)

» we studisd the available figrew on mortalisy of cancer. Gafafer of the UcS.

Lic Health Service ia 1938 mede a study of coaucer mortelity in the il industzy.

Pigures indicated shad thers was ne oovupational cancer hazayd ip thie industry.
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TALITY FROM CAMOER
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THE UNIVERSTTY OF TEXAS AT AURTIN

g5 1r ghowing tnds 81ide is siopiy $o indionts bow mislesding & siuvdy of

Jtype oan be. Let ue, for lzmebancs tuke the case of the refinery represented
g third bare It cen be seen thad the incidsnoy of cancer of all elbes is not
wilng when compared with the gensral pomulaticn. Similarly the dncldence of

ok, lusg end ekin cancer would be no cnuse for concern wasn comparsd with tho

ce for theme pites in the gesersl pepuletion. I wonld particulsrly liks o

your atisntion o the figuros for skin cancer. 1% ie seen that the imcldence
workers in the refincry ig glmoci balf that in the gensrsal pupulation; bul aew
examine these figures mors olesely.

{2LIDE 11)

?&he incidence of skin cencer in the general population in the age ranges YRRl
B4 ig given 4n the fivet two berc. In the next bar ths incidence of skin
mmenz a1l employses in the refinery {s given. Howdver, in roviewing thess

4t wes found that asbout 3/3 of then sppeared on the skin of the sorotume. De-
f'-nf the provions literaturs references te ccoupationel scroial cancer, cur indox
siclon wep aroused and detailed atudies were undertakes. These studiss indlicabed
1 thess men worksd 4o ons wrall sree of the refinery for mors thes 10 years,
$%3 more they all worked ot tho came job for more than ten years. On this

s then, 4% ip poen that = very nignificant incroase in the incidence of sitdn

r in this pelected group of workers exlats, and that, therefors, o definite

tiopal cencer exisbs. A8 B result of such sindies 4% was possible to pinpelnd
amzard 533 $o introducc She necensary precoutions to eliminsie it,

Thie then lsads to Ghe $6% ueetlon, nsmely, "How does one arrive at the
818 of oocupational conowri” The snewer i3 a AAfficult, tub not en ingur-

akle ono. Piret of all the location of the cencer must Ue determined. ALl

ccl.?m



