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Attachment IV

SHORT|COMMUNICATIONS
Carcinogenic Risk Assessment: Ethylene Dibromide

Carcnopeme Rk Accesement Bitniene Dibrormide Ravsiy 3 C P, © N O, M
G asp Gruwase P 61970),‘- Tovienl dppl Pharmeeo! 37, 411 414 bibviene abremide
mas been chown te resudt in ananereafed inaidence of pasing tumers morans folivsang intubanen
atdf mg Lp dav Tae US Environmigernal Protecnien Ageney (FFA T has used a one nincarcing
temie model wath parameters dered from this iaaseas in race o ccnmaie the nsk of cancer i
humans anung iten mhalanon expeture to ethylene dibramide The F PA Cemrated an almon
10y hfenme inaidence of cancer s be expecied in workers exposed 10 0 pam of ethyiene
dibrormide a1 ortrus furmagation centerd This communication reporie 3 1est of the vihdny of that
s-cdicnor based on a compacor ol b neidence of canter predicied by the method used By oihe
PV sk thar obseved in ‘a group of 156 workers empleved am the produstion of etholeng
¢ ~o=uds The ore int meder ac uegd by the EPA predicied 3 reial of 28 oman akog 1k
nesmal Packgtour anodenzs e e proup of etpievees A el ol eight tum e o been
eownved Tnerchore, une o Ut ind)i e prohet caremegeme 1esponce 10 hyrmars appears 1a

resubian highhv exaeyerate rve estenies

Eihvlene dibromide (EDRYV s a chermeal used entensively as a gasehne acditine and 1o 2
lesser entent as a praon andd citeus fymigant. 1t hac been shown 1o result o an increaced
inadence of gasine tumors in rais when admimetered by gavage (Olson of ol 19734
Pawers er w!/. 1975 Ihe Cargnogen Assessmen: Group (CAG) of the LS
Ervironmental Protccnon Apency| has recenth used data from this carcinogernic
Buvassay anorats e eshimate the aisk of ancreased cancer an humare anang from
expasure te FDR The CAG has eepmated an almost 100% bicnme mcidence of cancer
to oo evpectod an humans exposad o a congentratior of 0 d ppma (3] mie mY ol EDB :
for dovears (tfesbade une Tove Chiermical News, 1677) The reliahibite of this alarming
picdiction 15 depenacnt upon the vahdity of the carainogencsts model as welb as s
extrapoiation from rats 10 a human populaten. To test these hypoineses. we rave
compared theinaidence of cancer predicted by the CAG carcinogenesis model with that
observedin a group of workers emploved in the production of EDE.

METHODS j

Tre moda) used by the CAG to obtam the nsh estimate quoted anoive 1s a one hn
modehin which the probability (p) of flumor formation is given by

plac )= 1 = exp(=fxary. h |
The parameter 15 the exposure to EDB expressed as milligrams per bilogriame per day Y
everazed over the entire hietime. The ume span for winech the rish 15 estimated 1s [‘.
repressnted by oevpressed as a fraction of the total bfeume (11¢ weeks for rats. 70 ,
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vears for man) The parameters £ and

reficcts the potency of the carcinogenid

while = is a dimensionless parameter
formauen W hen the nishk is estimated for

" pxi=1
The patametier estimates used were th

inadence of tumor formation in malcrany
Jose leved of 40 my kg 'day. The resultin

695 The parameter flincludes an ad
milgram per surface arca basis.

MMUNICATIONS

- are estmated from the expenmental data,
agent (with dimensions of reciprocal dose),
which refiecte the observed time 10 wmor
an entire lifctime. 7 = | and Eq. (1) reduces to

~exp(=Lx) (4]
ose derned by the CAG from the age-specific
presented with EDB by pavage incom ol at a
e values were f = 3173 hg-day ‘mg and ;-
ustment 10 human dosage equivalents op a

Tac emdeminlogie study which provided the hasis jor thic compinison was reported

in Cetan by Ot and Scharnweber {1977,
1o~ tvo EDB producuon facihities. on
Fifts-seven of the emplovees! were re

fazmiv. whizh operated continuoushy fromn
Indusinal hygiene surveys conducted

ELE fram 1 010 10.6 pprvin the breath
to X1 ppm between sulls. Time-werghted
bresthing zone of reactor and sull opera
ppm. The 99 employecs from the Teva
operaters. foremen. and lead burners, N

The study tnciudad a cohert of 136 emplovees
e locased in Michigan and another 1n Tewas,
actor and sull operators from the Michigan
n the mid- 19205 unul 1976

in 1930 showed arborne concentrations of
ny zene of still operaters andan 1951 fiom (v
average (TWaA) conzentranons of EDB in the
lorsin 1971 2nd 1972 ranzed from 2.9 10 4.0
s faciliy were comprised of reactor and sl
o industrial hrgpiene data were available from

tns lecation. EDB was the only orgamd bromide product manufaciured ai the Teaas

faciity. while employees at the Michig
tinsfuding carhon etrachlonde and chior

Tae onz-hi carainegenic madel was
teliows: Tne aurauen of eaposure to F
wore history records of cach emploves.
Michizan lozanon. the T\WA concentrai
3.0 pprm (23 mg m'). To test the effect

an location were exposed 10 other products
oformyas well as EDB.

apphed 1o the two greups of employees as
DB at beih iocanuons wac deternungd oy the
Bosed or the mndasinal hygene senvess at thw
on of EDB was contwenainely assumed to be
of a different exposure concentration on the

presicied imaidence of wumoer formanon. another analy s was conducted at an assumed
TW A 0709 ppm (6.9 mg m'L All computations were ¢orein 2 manner identical to that
used by the CAG. Thus. the daily dose of EDB in mull.grams per hilogram per day was
calvalaied by assuming the individual body weights were 0 he. the inspiratory yolume
107 zn sverage work day was 14 m' and allinhale€ EDB was abcorbed, All calculations
wery made on the basis of 230 working days per vear. Age was 1zhen as the age enber
art e care of death or at termination of the study 15 1976 (with a mavmum of 70
sezrsk Using the CAG parameter esimares from iS¢ carcinogemc bioassay in ras

mesto=ed previously. the probability of
caiculaied as

-

tumor formaton for each indinadual wis then

= b= enpi=(31.73) (daniy doses 1280 Iedivears enposed agpo tage TOIRL

Tre mdmideal prohabilities were ther accurulaizad

W vield the wotal probabilits for

wemor toemanon waithin cach group of enplovess,
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SHORT CONNLNICATIONS B

' HESLLTS AND DISCLSSION

Tabic | shows the number of mahgnant nepplasms observed (up 1o January 1970y
wathin cach group of emplovess and the aumber predicied based on probabiiines
calcutated with the onc hit model As reported by O ana Soharmaceher T1977) ne
imyrecee in the nadence of mahigngneics was noted i werkers dine Teves locaton e
the Nichigcan proadacuon unt there have been e deatns due 1o mabignint searbiame v
2.2 evpected based o a compartson with the Lnited Stares swohiie maie moertabin rares
The gross oserpredicnon of the sanadence of maberant neeplaums Ry the ene Bt mody”
is apoarent at oither of the assumed TW A coneentratons of EDB. Eight mahanane
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nevpieme have besn obeerved thes Taran poth emtoaer sronps voeminea, wharoas
aitnes 88 or 34 oncopliames abave the acemi badsmcund arcwtonce wers predicned ot
TW A concentrations of EDEB of 3.0 or 0.9 ppin.respeat velv, v the ony s moeded

The mued number of emplovees i the study popeiavon indicrios the need tor
caution in the anterpretavon of these results There oo alse o pred o a connmng
folione-up of the group of empicvees Up e Jancasy of 1970 qngrg very gtoinf o o
deathe i the cahertof 126 mcnin bt groupd freven duc re malignant neepiasmisg, oed
ihe averagzeo age of the remuning popeliton say 85 vears range. 3w T T
possibity evasts that a portan of the reminmirg poyraiahon may pecoss andoteaad
neoplaems. However, the protabuiines of rumer toremuon caleelaton By the on it
model are adiucted far the aze of each manicuad Trorotere won oviremchh unbbhehy thay
the dramancally hich inodence of cancer cetmared by tms techrmg-o i a acaboe
prediction,

The apparent Tudore of e ane hir veder as weed By ghe CAG o predas e
nadenee of Mot neepheoms may be o resu fad st e bictors Senge the e
IO PPamers were derned rom dita ot Dot e taeseilig Bt ey,
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414 SHORT COMMUNICATIONS

the extrapolation from an inored strain of abo-atory rats to a heterogeneous human
populatnon with diverse environment may be one of the basic deficiencies in the model.
Furthermoere. the eacessively high dose level from which the parameters were derived. as
well as duTerences in the route of exposure fintubauon vs inhalation) may also
contributz to fatlure of the predicune value of the model EDB is metabolized in the rat
by conjugation with hepautic glutatione (Nachtomi 1970). a process which is known to
ke saturable at doses sufficient!y high to doplete available glutathione concentrations.
Thus. nonlinearinies in the dose-response relationship at low dose levels may obviate the
prodictive value of data derived from higher dose levels (Cornfield. 1977: Gehring and
Biau. 1977). The foregoing reasons. plus the fact that no provision 15 made for DNA
repair. mahke suspect the biological plausibitity of this mouael as used by the CAG

Whatever the reasons for farlure of this parucular method in predicting carcinogenic
¢iponse in humans. it 1s apparent that a great deal of caunon must be used in the
apphcaven of such methods in predicting the hazard to be expected from exposure to
potenual carcinogenic agents
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