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February 1, 1990

—— -

Mr. Donald 0. Ames s“*%fﬁg:‘n:
Assistant Chief ‘ﬁmwgﬁ"
Staticnary Source Divisicn

A1l Rescurces Beoard

< Perchilorcethvliene

. Box Z21s

amentec, CA 95812
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Dear Mr. Ames:

The Halogenated Soclvents Industry Alliance (HSIA) crffers “he

enclosed —omments on the draft Technical Support Cocument:
Proposed Identification of Perchlarcethylene as a Toxic Air
Centaminant (Part B: Health Effects of Perchlorcethylene).

HSIA Is an association of prcducers, distributcrs,
ilaporters, and users of halogenated solvents, including per-
Snloroethylene. Our members, as well as cther users == Ter-

cnlgroethylene have a vital interest in The accuracy

uracy z2ng

sclentific validity of the Report.

Sincerely,

) .
Paul A. Cammer, 2h.D.

President

Znclosure

(?nﬂf\v- -—
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RESOURCES 20ARD

COMMENTS CF THE
HALCGENATED SOLVENTS INDUSTRY ALLIANCE
ON THE
DRAFT TECHNICAL SUFPORT DOCUMENT:
PROPOSED IDENTIFICATION OF PERCHLOROETHYLENE
AS A TOXIC AIR CONTAMINANT

({Part B: Health Effects of Percnlorcethylene)

Halogenated Solvents Industry Alliance
1225 1s8th Street, N.W.
Suite 300
Washington, D. c. 20038
202-223-5890

February 1, 1990 Paul A. Cammer, ?h.D.
' President
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BEFORE THE
CALIFORNIA AIR RESOURCES EOARD

COMMENTS OF THE
HALOGENATED SOLVENTS INDUSTRY ALLIANCE
ON THE
DRAFT TECHNICAL SUPPORT DOCUMENT:
PROPOSED IDENTIFICATION OF PERCHLOROETHYLENE
AS A TOXIC AIR CONTAMINANT

(Part B: Health Effects of Perchloroethylene)

Intrzduction

The Halogehated Solvents Industry Alliance (HSIA) offers
these ccmments to the ajir Resgurce EBoard (ARB) cn Part 3 (Health
Tffects cf Perchlorcethylene) of the draft Technical Supg:zrs
Document for the Proposed Identification of Perchloroethv.iene as

a Toxic Air Contaminant. Our comments include a summary sf the

LI o W o WL
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rertinent literature on the carcincgenic gpotential <

erchlcrcethvlene in animals and humans., 2 discussicn ~r ==e

‘U

-mpertance of species aifferences in metabolism cof th:is chemical,

i

and 2 reccmmendation to cevelop a mere plausitle est:-za

e e o] : _— o . e
=STantizl rigk 2T LlNCSrperatas charemacsl

85IA i1s an association cf users, distributors, and Troccucers
cf chlorinated sclvents, including perchlorocethylene. Zur
members, as well as other users of perchlorcethylene, Rave =

-

vital interest in the accuracy and scientific validity c? zhe
Technical Support Documgnts which serve as t*e basis fzr zhe
Proposal to identify perchloroethylene as a toxic air
contaminant. Decisions made by the ARB on the basis of the
Technical Support Documents will nave a significant effect on
actions taken by local air districts in California to reguliace
perchlorocethylene, on possible future proposals from Cal-2SHA to
change worker exposure levels, and on other risk éssessmen:-
Telated legislation and regulation within the state. As a
consequence of those actibns, a large number of industrial and

commercial users of perchlorcethylene will be affected, as will

the public that benefits from the applications of the chemical.

’ nr‘r;\(\
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xecutive Summary

The cverall weight =of the scientific evidence faor

carcinogenic risk t2 humans at ambient envirznmen

r
W
,_‘
O
~

cccupational exposure levels. The health erfects cof

'

erchlcrcethylene have been studied extansively.

Long-term bicassays of perchlorcethvlene have shown =—-mat -=

Froduces liver cancer in certain species c¢f =ice, =uUT net -a
rats. The proximal carcincgen appears to ke trichlorvacetic
acid, 2 metabolite of perchloroethylene, which induces
Proliferation of peroxisomes in liver cells. Humans preduce less
trichloroacetic acid than mice and rats, and do not exnibit the
ritical bioclogical response of peroxisome proliferation, whica
ls responsible for the formation of liver “umcrs in rodents.
“hese docunented species differences in response <t
perchlordethylene expoéure between mice and rats, and between

rodents and humans, provide strong support for the conclusicn

that the chemical does not pose a carcinogenic risk to humans.

Adding support toc this conclusion are the findings of
epidemiclogic studies in workers exposed to perchloroethvliene.
The overall results of epideﬁiclogy studies carried cut on
drycleaner workers to date de not provide support for the

conclusion that perchlorcethylene poses a cancer risk to humans.

croe-
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The draft report must te revised to reflect Tere zlearly the
significant qualitative differences in metabolism of
rercilcroethylene between mice and rats, and between r-dercs anc

. . = - - . - PRy -y .
-2 negative evidence for sarcincgenisisss an

studies. The weight of the available scientific evidence, zas
reviewed by the International Agency for Research cn Cancer
(ZARC)} and the Science Advisory Board of the U.S. Invircnmental
Protection Agency (EPA), does BQt support the conelusion =hat the

chemical is a probable human carcinogen.

If the final réportrincludes aﬁ estimate of potential risk,
HSIA strongly rTecommends that it incorporaté available pharma~
cokinetic information. Ih the past year, both ARB and its
Scientific Review Panel (SRP) have recommended that the
Department of Health Services go further to incorporate
pharmacokine;ic information into its risk assessments. Although
the pharmacokinetic data for pPerchlorocethylene are discussed in
the draft report, the final risk assessment range (5-21 x 10°7%
for a 2 ug/m3 lifetime expcsﬁre) was calculated without
incorporating pharmacokinetic information. Since this is the
range that will be used for regulatory purposes, pharmacckinetic
information has for all practical purposes not been reflected.
This is flatly inconsistent with the California Carcinegen
Guidelines ("Guidelines") which provide (A-16) that

"[plharmacokinetic data on metabolism of dosed substances,

CIZC2L0



2rfeciive <ose at target site, or specles differences tcetween

-aboratcry test animals and humans shouls -e csnsidersed -

Zose-response assessments wnen They are availablie."

The CHE risk estimate is more than zn =rder =2 =—n=mi=oss

- nigher than the most recent range under consideraticn tv IPA
{2.9-2.5 x 1077, which was calculated using pharmacckinetic
data. Inccsrrorating metabolic and pPharmacsokinetic data ints the
risk calculations will reduce the uncertainties inherent in the
risk assessment process and will result in a mere clausible
estinate of risk to humans. Tn light of =zhe availabilizy
extensive pharmacokinetic data (as reflected in the draft) and
the Guidelines requirement that they be taken into account,
rejection of a physiologically-based pharmacokinetic model in
favor of an approach based on default assumptions appears to be

an abuse ¢f the Agency‘s discretion.

Carcinogenic Potential of Serchlorcethvliene

I. Experimental animal Data

The principal animal carcinogenicity studies reviewed in the

draft are summarized below.

A. 1978 Rampy Study

In this inhalation study, groups of male and female Sprague-~

coertl



fawley rats were exposed to 0, -00, and 600 ppm ¢ the caemicai
for £ hours per cay, 5 days per week for << months. Thev wers
tlien observed for an additiocnal 18 months. No lncrease ln tTumors

17 the exposed animals was Observed.

B. " NCI RBicassav
An increased incidence of mouse liver tumors was Cbserved in a
Naticnal cCancer Institute (NCI) gavage bioaSSay'repcrted in

~877. There z2re a number cf contraversies surrsunding the use cf

-

this study to determine human’ cancer risk. The National Researcn

Council, in a review of the NCT study, stated that "the
quantl*les of TCE [tetrachloroethylene] given were so large that
marked, dose-dependent mortality in both species occurred
throughout the study periocd" (NRC, 1980). It concluded that "the
findings of this study should be interpreted with caution,
recognizing the limitations of the experimental design {e.z.,
nassive doses of TCE, large volumes of oil vehicle, marked
nephroteoxicity, diminished lifespan)." we questicn whether tnis
is "properly conducted bicassay," as required by the Gﬁidelines.
for the evaluation of Potential human hazard from

perchloroethylene.

¢ote12



. HTP Sipassavy

The Natisnal Toexicolegy Program (NTPD, ;é86a] sonducted
inhalasizs Slcassay and zzncludes =sae the
evidence cf carcinogenicity in male Fischer 244 rats, based cm an
increase in the spontaneous incidence of Zononuclear cell
leukemias and a nen-statistically significant increase in reznal
adenomas and carcinomas: some evidence of carcinogenicity in

female rats based on an increase in the spontanecus ingidence =

e,

aoncnuclear cell levkemias: and c2 ear evidence of carcsi geniyc

4

o

av
4

be

in male and female 35C3Fl mice based on an increase in the

Spontanecus incidence of hepatocellular adenomas and carcincmas.

II. Ipterpretation and Significance of Animal Bigassay

Results

A. Rat_Mononuclear Call Leukemia

EPA’s Science Advisory Board determined that the high
spontaneous inéidence of rat leukemias observed in the NTP
inhalation bicassay was not related to perchlorcethylene

éxposure. Slight increases in mononuclear cell leukemia, which

|

SCCurs spcontanecusly at a high and variable incidence in zhe
Tischer 344 rat, were observed in male and female rats expesaed to
200 or 400 ppm tetrachloroethylene for two vyears. Incidences

increased from 36 percent in contreol male rats to approximately

f\hr\lsi
L SRR S Y



30 percent Ln exposed ma;es and from a csntrcl value of 35
Percent o appreoximately 80 percent in eﬁpcsed femaie rats.
mpertantly, the incidence of moneonuclear cell leukemia -2 the
exposed T3ts was not dose-related. The increased incidencsa

hgarres

n

- - S mmAiem e s o - e o -

unesnvincing with respect ©2 Ruman rieb sinas
questions were raised involvihg whether the prcrer staging
criter;a were used, (ii) it is uncertain whether there is
actually a human counterpart for this Type ci leukemia, and :[iii)
the ccntrol incidences exceed those previocusly seen in the
<esting laborétory, and also exceed the NTP historizal contrel
value. Zn this regargd, is should ke neotea :hatrincidence rates
in the tetrachlorcethylene-treated rats were 37/50 (male 200
PPM), 37/50 (male 400 ppm), 37/50 {female 200 ppm), and 29/50
(female 400 ppm). Comparison to a study conducted at the same

laboratory at the same time shows leukemia rates in untreated

rats of 34/50, (NTP, 1986b) .

The eticlegy and pathogenesis of mononuclear cell leukem:ia
in the rat are unclear, which has to this pPeint precluded
mechanistic study of this response. Be that as it may, several
associations in the response render the biological significance
of this observation for humans doubtful. As noted above, it is
exceedingly common in the Fischer 344 rat. importantly, leukemia
“as not observed in the .977 NCI study (Osborne-Mendel rats) nor
by Rampy (Sprague-Dawley rats) in the study described above. Nor
has tetrachloroethylene induced leukemia in mice. These data,

coupled with the apparent lack of genotoxicity of

Fa X .
ecTo14
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-&tracnlcorcethylene, lead us to conclude tnmat =he coserved
Fischer 244 ratc mononuclear cell leukemia s & straln-scec
snencnenon and, as the Science Advisory EBcard stated, is not =7

reievance T humans.

8. Male Rat ¥Yidnev Tumcrs

AS tC the other result in rats, a marginal, non-statistica
significant increase in kidney tumors observed in the sane study,
the Ecard stated tHat the Techanism responsible "appears =z kte
unicue t= male rats", and that recent research "indicazes that
for many halogenated organics, probably including perchloro-
ethylene, the mechanism producing these types of tumors is
Probably not cperative in humans and, therefore, Jay not ke

relevant for human risk assessment" (SAB, 1988).

Two renal tubular cell adenocarcinomas were observed in male
Tats in the NTP Study ar 300 ppm, while none were observed at 200
PPm cr in the control group. Two renal tubular cell adencmas
were also observed in the 400 Ppm group of male rats versus three
at 200 ppm and one in the control group (NTP, 1986a). This
sex-specific cobservation is not without precedence -- small
increases in male rat kidney tumors have been occasicnally notéd
across the class of short-chain aliphatic nhydrocartons. Renal
tubular cell neoplasms have been shown to_be pProducsd by unleaded

gasoline in male rats only.

(\ﬂnrsl
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An elegant series of experidents conducted on unleaded

Jascline at the Chemical Industry Institute of TIxiczolzey ZIITY

-,

Nas shown the male rat kidney tumor response to ce related to the

7 -

Iclicwing events: complexing of trimethylpentane with an

Ty
thy

- - = -y H
=2 —weamaaTo, S=RAL

2lsha-lueglohulin, renmal tuzular aksgrptizn o -
tubular hyaline droplet formation, renal tubular ~njury, enhanced
Tenal tubular regeneraticn, and subsequent tumor development
Seéccndary to ongoing injury. Perchloroethylene, under the
conditions of the NTP study, has been shown ts be nephrotcxic and
~as teen shown, like gasoline, also t5 elicis this nyaline
droplet nephrcpathy in exposed male, but not female, rats. In
Tecent experiments conducted at CIIT (Goldsworthy et al., 1988)
and at the Central Toxicology Laboratory at ICI, Ltd., oral
gavaée administration of 1000 mg/kg and inhalaticn of 1000 EPm
perchlorcethylene s hours/day for 10 days resulted in hyaline
droplet formation in the P2 sSegment of the proximal tubule. The
work at CIIT has further confirmed deposition of alpha-zu-
globulin in renal proximal tubule cells, resulting in ceilular
toxicity, and an increése in cellular regeneration in the P2
Segment of the proximal tubule. Thus, perchlorcethylene, :in
addition to its generalized nephrotoxicity at doses used in: the
lNTP study, has been shown to elicit the male rat-specific hyaline
droplet nephropathy. This is a qualitatively different response
(male-rat specific) which would not be expected =5 occur :in

humans.

22016
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It saculd te menticnea tnat data from the laberatany oI Ir.
Henséhler in Germany suggest the existence cf a seccnd, rery
=1ineor =etaZcllic pathway lavolving percalcroethylene ccnjugatizn
w“ith glutathione (Dekant et al., 1986). This cznjugats
represents apprecximately 0.1 cercent of the administerss icse in
the mouse and approximately 0.0l percent in the rat tased on
pooled T2-hour urine. Dr. Henschler has suggested that -his
2iner metabolite may be a substrate for renal beta-lyase,
Procducing an electrophilic metabclite that could pctentially
Teact with rsnal tissue macrsmolecules including CNA. The
exlstence of a perciilorcethvlene-glutathicne ccnjugate in mice
and rats has been identified at ICI. The minor metabolic
pathwvay, GSH-transferase, has been shown Lo be approximately six
times more active in rats than in mice, and renail, beta-lyase
activity to be approximately five to six times higher in rats
than in mice. Within its limits of detection, <the ICI laboratocry

has found no evidence for conjugation of perchlercethylene with

GSH in human tissue.

Thus, while this minor pathway could conceivably have played a
role, in concert with renal cytotoxicity as well as male
rat-specific hyaline droplet formation, humans appear
qualitatively different from rats due to the apparent absence of
zormaticn cf the initial GSH conjugate. Moreover, the absence cf

2 direct conjugate-mediated genotcoxic effect was demonstrated in
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(Goldswor:hy et al., 1988).

Some scientists believe that liver tumor findings in the
8gC3F; mouse, :in the absence of demonstrable direcs
genctoxic activity, but in the Presence of other epigener:s

{Promotiznal) events, are not relevant --o humans. The hign
Spontanecus incidence cof these tumors complicates tzth the
statistical and bPioclegical evaluation ©f the weight of the
evidence. Two recent papers show that DNA from liver tumor
tissue taken from untreated BGC3F1 mice that have
spontaneously developed the tumors expressed the active H~ras

oncogene (Fox and Watanabe, 1985: Fox et al., 1987). These

Studies indicate that the BgC3Fy mouse may bhe genetically

n

0
|

 Predisposed to iiver tumors, making it an inappropriats model

direct comparison Lo the human.

Perchloroethylene, in common with many nongenotoxic promoters
of carcincgenesis, induces hepatic peroxisome preliferation and
cellular replication in BgC3F; mice (but not rats) at
levels used in chronic bicassays. Moolgavkar describes how a
multi-stage process consisting of lnxtlatlon (i.e., by a direc:
genotoxic agent° by indirect effects on the genome secondary t=2

the pharmacologzc/tox1colog1c effects of an agent; or by conceogene

CZTC18



2cTlvaticn via & spontanecus -or chemically -nduceg Tecnanisa)
< cwed £y cellular replicaticn induced Ly a nongenotcxic agent
wOUld ledad LD an Lncreased ;nc‘dence of Tumors (4oclgavkar ana

Xnudson,  1981). This thecretical explanaticzn suggests :that

'Q

erchilercethylene, a nongenotsxic agent, would ==

8

1--

) -

marve

1
n
tn

sikely to induce tumors in species that are not jenetlcally

rredispesed.

In sum, there is widespread sclentific agreement that an
increased incigdence of Qouse liver tumors. in the apsence cf
other significant carcinogenic effects, is cf guestianabkle
signifi;ance in assessing cancer risk to humans (international
Expert Advisory Committee to the Nutrition Foundation,71983:
Schach von Wittenau and Estes, 1983: Butler and Newberne, 1975;
Tomatis et al., 1873; Grassoc and Crampton, 1972). COne reason is
the very high spontaneous incidence of liver tuzers in mice. The
recent identification of an oncogene in BgCyF, =ouse liver
umers casts further doubt cn the value of =zouse liver umors as

an end-point is assessing human risk.

IIZ. Species Differences

The increased incidence of liver cancer in rcice exposed to
perchlorocethylene appears to have resulted from ceroxisome
proliferation, a mechanism to which rodents are extremely
sensitive relative to Primates and humans. 1In addition,

perchloroethylene is biotransformed to trichlorsacetic acid, the

pr\l\l
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Sroxizate percXLSome-prcliferating agent, tO a greater extent .in
Rice that in rats. Humans, in turn, bicactivate even less

Fercrilorcethylene than do rats.

Trizhlcoroazetiz acid mas itself been shcwn Tz -~auss
percxisome profileration in mouse liver cells and <= induce liver
TUMOrsS in mice when given alone (Herfen-?:eund et al., 198¢).

The level <f peroxisome pPreliferation in perchloroetnylenef
eXposed nice corresponds closely to the level of trichlcrcacetic
acid producticn (O0dum et al., 1888y, signifiCantly, research nas
shown that percxisome proliferaticn does not occur in human liver

cells following jin -vitrs exposure teo trichloroacetic acig

(Elconmbe, legsg).,

Specifically, mechanistic Studies published by scientists at
CIIT and ICI’s Central Toxicology Laboratery have shown
peroxisome prcliferatiqn to be induced in mice, Lut not rats.
after repeated gavage dosing of 1000 ng percnloroe;nylenE/kg/day
for 10 days, and after inhalation of 200 or 400 PPm perchlerc-
ethylene for up to 28 days (Odum et al., 1988; Goldsworthy and
Popp, 1987). The induction of peroxisomes haé béen shown to be
directly related to the metabolism of perchlorocethylene t2
trichloroacetic acid. Aftar exposure to 400 PpR perchloro-
etlilyene for 6 hours, peak blood levels of trichlorcacetic acid
were 13 times greater, and the area under the plasma
concentration vs. time curve §.7 times greater, :in mice than in

rats. statistically significant increases in the peroxisomal

£TC20



narker enzyme -- CN insensitive palmitoyl CzA activity -- 35 welil

as increased numbers of hepatics percxisomes, were aiss scseras

in the mice. Consistent with the marked relative insensitivicy
<f higher mammalian species, including numans, =z cercxiscoe

W& 2gents, Trichlcrzacesic EYuihiind

ti
fal
th

-

These data strongly suggest that perchilorcethylene would net
cause liver tumors in humans (Stott, 1988). Even :if per:xispme
rroliferation is cnly 2 marker =of liver ce2ll lnvolvement i the
carcinogen process, it is clear that human cells have a quali-aT
tively different reacticn to the rodent proximal carcinogen.
‘Thus, humans are doubly unlikely to show a carcincgenic response
to perchloroethylene due to (i) significantly lower preduction of
trichloroacetic acid, and (ii) the relative insensitivity of
humans to peroxisome proliferation, the critical bicchnemical
response. Indeed, the SAB has indicated that 4 mechanistic model
such as peroxisome proliferation is likely %o be imporzTant for

perchlorcethylene (SaB, .2988).

Induction of peroxisomes is not thought to be a linear
function of trichlorcacetic acid concentration in the liver and,
in the case cf perchlofoethylene, is accomplished by the
induction of DNA synthesis in the BgC,F, mouse liver. The
data suggest that rPercxiscme proliferaticn and inducticn c=f
hepatic DNA synthesis, along with the genetic predispositicn cf

the BgC3F) mouse liver to liver tumor induction, act in

(\nﬁ’\ 1
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=Sncert Lo enhance tumoer formation in percnlorceth Ylene-exrcosed
2¢C-7, =mice. By analegy <= trichleroethvlene, = aprears
that genetic predisposition is a critical factor. Henschler has

~epcrted that, after oral exposure to purified, amine-stac:ilized

_______ trcetiylene, 3wiss mizz 2s net apce

{1
"

T Zevelsz nacssic
turors (Henschler et al., 1984). BgC3Fs mice do deveics
hepatic tumors, on the other hand, although both strains are
:aougnt put) metabollze trichloreethylene in a similar fash:izn

quantitatively.

The Zforegoing data, taken tcgether, everwhelmingly surport
the concept that perchlorocethylene appears to be enhancing
Spontaneous liver tumors in BgCiFy mice by a secondary
(promoticnal) mechanism, which conceptually embodies the
Principle of a Practical threshold. TIf a substance acts as a
promoter, rather than an initiateor, the dose-responée
relationship would be expected te exhibit a.practiéal thresnecld’
(Ames et al., 1987). Much of the scientific research referenced
above is neither discussed nor referenced in the draft reporsT.
Copies of the relevant articles are attached. It is very
important that the final report take into acccunt these recent
scientific f£i indings showing a clear specxes difference in
response to perchlofoethylene. In this regard, we would be
Pleased to arrange for a meetinglwith the Air Resourbes Scari or

Department of Health Services staff to discuss this scientific

information.
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Jverall, zthe draft report’s evaluaticn of the epidemicliczagy.
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SAB) which stated in 1985 that the data availablerf::m the six

—

epldemiology studies on dry cleaning workers exposed o

')

erchloroethylene and other solvents as cf the time cf the
Board’s review "do not substantiate the hypothesis that the
Snemical ls carcinogenic Ts humans® (SAB), 1885). Interpretaticn
cf the majerity of these studies is cemplicated by the existence
cf cne cr more of the fellowing confeounding variabies:
simultanesus exposurss to petroleum distillates and/or other
Solvents; absence of worker smoking histories: and an absence of
distinction between laundry and dry cleaning workers which

complicates characterization of types and levels of exposure.

Since the time of the Board’s review, results have beccme
available from the most cbmplete epidemioclcgy siudy of the
industry ccnducted to date (Brown and Kaplan, 1987). 1In this
retrcspectivé cohort mortality study of the dry cleaning industry
sponséred by the National Institute for Qccupational Safety and
Health (NIOSH), the authors examined the vital status of 1,690
workers employed for at least one Year pricr to 1960 at shops

where perchlorcethylene was the primary solvent. The vital

Status of cchort members was determined as of December 131, 1932.

rsﬁ(\z
P .



The authors found ne increased risk cor cancer .n & supcohors

Sf 6l Zdrvy cleaning workers éxposed only =

1
ercnlzrcethvliene,

1)
0

-n the cchort of workers exposed to other solvents as well, the
=verall cancer mortality r-ate was higher <than, zut nct

' ¥ 2iflzrent frcz, shar Fredicted Usinz U.3. moresliso
rates. The relative numper cf cancer deaths amongy the workers
studied was reduced when compared to the higher cancer mortality
fates in netropolitan areas investigated. No deaths due tc liver
Cancer were observed. ~Ameng the site-specific cancer
nortalities, urinary trac:t cancer (Particularliy tne tladder; was
=he cnly cne found +5 have 2 significant :ncrease. Withiin zhe
Subcchert of workers exposed only to perchloroethylene, <he
incidence of mortality from urinary tract cancer (and from cancer
in general) was lower than that expected based upon overall U.s.
mortality rates. 1In Sum, this study shows ne increased risk of
&ancer in dry cleaning workers expesed only to Perchlorcethylene.

-y

7. Genotcxic;tz

The draft report mentions (Page 3-22) in vitrs studies that

Provide mixed results as to the genctoxicity of synthesized
tetrachloroethyiene oxide, an epoxide of perchlorcethylene.
Such results must be interpreted cautiocusly. Tetrachlorcethylene
oxide was administered directly to cells :in culture at éxcessive
(non-physioclogical) concentrations that frobably cverwhelmed the

éapacity of the cells to detoxify the purported netabolite.
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Thus, the reported positive results were cenerateq under

'y

artificial chysiclogical conditions with TespectT Lo evaluat

b T3 T T

T2 liRkzliliced of activity cf tetracnlcroethylene epoxide.

The extensive zenotaxizisy 2a%z mace “=» zerchl
AUSt supercede these in vitrs resul+s. Perchlorocethylene nzs
consistently shown negative 8CTiVity in a wide variety cf zznzz:
tcxicity tests under normal physiologic cznditions of zetacz..ze
fcrnationt Thus, perchlorocethylene is considered to be
acngenoteoxic by NTP (1%86a). Moreover, the Halogenated Crzan:izs
Subcommittee of the EPA Science advisory ZBoard specifically

addressed the tetrachlorcethylene epoxide cuestion (1887 :

The Subcommittee disagrees with the
statement in the draf+ Addendum that
perchlorcethviene is genotoxic by
implications Eecause a metabolite cf
perchloroethyliene is genotoxic.

Tetrachlorcethylene oxide, the
metabelite in question is not a
demonstrated metabolite of .
perchloroethylene but a postulated
metabolite, although *he assumed

pathway is reasonable. The hypecthetical
conversion of perchlorocethylene to

tetracalorcethylene oxide does not

""ﬁ_f\
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appear to acccunt far the carcincgenic
Properties of per:hloroetbylene,
because get € 1s not
-AUtagenic and because tetracalcrce-
thylene zxide :s aprarently nmex

carcinogenic.

VI. HWeight of *he Evidence for Carcinogenicity

It would ke scientif‘cally inappropriate not T take

by
-

ava;lable scientific evidence inteo consideration in dssessing the
carcinogenic potential'of perchlorbethylene. The Executive
Summary of the draft report States that EPA is likely to classify
percnlcroethylene in category By, but it is our understanding
ffom Tecent discussions with EPA staff that the Agency has net
reached a final decision as to how Lo classify the chemical. The
Sonclusioen in tne'lsae draft EPA Addendum T2 the Health
Assessment Document for Perchlorcethylene was ROt consistent with
the Science Advisory Board’s review of that document, or with its
JOST racent statements (1988) that the weight of the evidence for
Perchlorcethylene "lies on the continuum between the categories
B> and ¢ of EpPa’s risk assessment guidelines." The Board’s
conclusion should be reflected in ke Execuzive summary of the
draft report and throughout the draft report wherever EPA’'s

Classification of perénloroethylene is mentioned.
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in IS mosSt Cecent review of perchlorocethylene, IARC -as
scncluded that there is not sufficient evidence == warcans =

determination that perchlorcethylene is probably carcincgenic =z

7umans. applying the same criteria as IARC results Lo

L ) - L -
fgTerzinazizn at rcerzhlzr

3]
i

= CEsS.C .~ ZETTlnzZzZEnLT Iz

-1 N
.riene is
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humans; It does not justify hazard identificatisn or regulatcry
action premised on a deterxmination that it :s more likely than
not that rerchlorcethylene coses a human cancer :isk. Zndeed,
the change in terminolaogy describing IARC Group 2B was made in
Tart because cf the "misuse, =r ... exaggeraticn ... in the use

is
-

and intercretaticn of experizental animal results" (Tomat

1987),

There are other significant reasons why perciilorcethylene
should not be identified as posing a cancer hazard to humans.
The Guidelines recognize (A=14) that when there is csnflicting
evidence in several animal bioassays, the positive and negative
_ resuits shculd be weighted by the adeguacy of the study Zesign,
the appropriateness of'the species tested, the pharmacckinerics
of the species, and the statistical power of the test. The
Guidelines further state (A=15) that final conclusions concarning
the carcinogenicity of a chemical shoulq be drawn from evaluation
of the total body of relevant evidence. Because the nature,
extent, and the gquality of data concerning carcincgenicity vary
widely among different compoﬁnds, the evidence of :arcincgenicity'
also varies among them. The final evaluation of a specific
chemical must, under the Guidelines, contain an assessment of the

lakaXd
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STIength of the evidence as te its carcilacgenicity and snould

ilso czntain a description cf the uncertainties underlivine the
issessment.
The zvailanl:z Zatz o= matakelis, ~8ZNENAsSTlZ., :nd zenszT.z

facters, summar:zed above, has been regarded as highly
significant SY EPA’s Science Advisory'aoard and cthers in the
scientific community. The Air Resources Board‘and the Departrnent
OT Health Services must make a full and fajir evalyaticn ¢ al:
these data, as cart of an overall weight-of-evidence

determinatisn as to the potential carcinegenic hazard of

~bPerchleorcethylene.

VII. Available Pharmacpkinetic Information

The risk estimates Presented in the draft repcrt range from
5 ©o 21 x 107° for lifetime exposure to 1 ug/m3 cf
perchlorcethylene. In comparisen, EPA has developed unit’riék
estimates ranging from 2.9 to 9.5 x 10~7 (1986 draft Addendum '
to the Health Assessment Document for Perchloroethylene). ‘“There
1s, in our view, no good.scientific basis for the presentation of

20-fold higher risk estimates, based on default assumptions, :ban

these being considered by EPA.

The draft report should incorporate physiclogically~-based
pharmacokinetic (PE-PK) information in order to develop 2 more

Plausible estimate of potential risk. At a Public hearing of the

CLlies



Zalifornia Air Qesour-es Beoarg ccocncerning :ng proposed
identif;cat:cn cf methvlene chlcride as a TZX1T 21r csntaminanc.
chalirweoman Jananne Sharpless stated that such an estizate would
"help this Board try ts interpret the inforz=aticn on Rcw we zC
abcut conmtrolilin

T = T AT .aT ., vm -QSQ)- - = -l = - =Tt i Soa
- - v - - g - - . — - —— -

Jy}

to the upcoming reviews cf other chlorinated solvents {(i.=.,
perchilorocethylene and cthers), and expressed her desire on Denalf
©f the Board that a "mgst plausible" risk estinmate be cevelcped.
HSTIA Lrges the Zevelopment of such an estimate by reflectins

Tharmacckinetic informatizn.

Use of body-surface area correction factors are‘npt
appropriate in the case of perchlorcethylene. Surface area
scaling assumes that humans are more sensitive than redents,
despite the fact that carcinogenic responses in redents after
eéxposure to perchlorocethylene are unlikely to be ohserved in

humans. Body weight provides a better basis for dose adjustment.

In a previous draft assessment of perchloroethylene, <the
Department of Health Services recognized that "ft)here is
extensive information available on the metabolism and uptake [of
perchlorcethylene] in mammals," and the "ftihe product(s) cf this
metabolism, rather than PCE molecule Per se ... are thought to be
Tesponsible ... for the carcinogenicity in laboratory animals."

The drarft report menticns some of “he oclder pharmacckinetic

CITi29



informaticn, but does NOT address several sore recently cuclisnea -
works applving a physiolcgically~based Ehamarcskinetiz SR-cut
2odel. While section s contains several calculated dose

adjustzents, the draf+ report concludes (pa
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Pears cremature T use «he metabellized Zgse in surren-

estimations cf human risk."

The fajilure to incorporate availablé tublished infcroatien
seems inexplicable, in light of the reguirement in the Guig elines
{A-le) that "fp}harmarcaklnetlc data on metabolism cf dosea
substances, effective dose at target site, cr species difZerences
between laboratory test animals and humans shall ke considered in
dose-response assessments when they are available." 1f the
report centinues to provide an estimate of potential cancer risk
associated with exposure to perchlorcethylene in the environment,
all available scientific data should be incorporated inte the

estimate.

Several scientific articles published in the last two yeafs-
apply PB-PK models to perchloroethylene. These lncludé wWard, et
g;., Pharmaccklnetlcs of Tetrachloethylene, Tox. APP. Pharnmacol.
93: 108-117 (1288): Travis et alt., a Physiologically Based
Pharmacokinetic Approach for Assessing the Cancer Risk of
Tet:achlorcethylene, in The.Rigk Assessment of Environment and
Human Health Hazarzds: a Textbook of Case Studies (Paustenbach,

ed), J. Wiley & Sons (1989); and Chen and Blancatc, Role of

Pharmacokinetic Modeling in Risk Assessment, Perchloroethylene as

hr\l‘\ o
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in Ixample, .n Naticnal Research Csuncil, rFharamacckinetiss ang
Risk Assessment, DOrinking Water and Health, Veol. . Nat:izcnal
Lisdemy rress (1987). Cories of these articles are attacned.

#e urge that the final TeporT zake use cof %he availlabis

-
- - -—a o

VIZZ. Flaws 10 Tstimates n Drafe Report

The range of unit risk estimates Presented in the drar:
Tepert s entirely inconsistent with past human experience. In
srder TS test the predictive value cf the risk estimates :in zhe
draft report, we have calculated below the risk to individuals
cccupationally exposed, assuming exposures to have been 2T or
below 200 pParts per million (the AGGIH TLV for 1948 toc 1981 -~
the relevant latency period). Using the upper end cf the range

presented in the draft repcrt (144 per million at 1 ppb), =he

risk at 200 Epm is:

1-exp(-200x1000x144x10(-G)x

10 cubic meters x 5 days x 49 weeks x 30 years)

- — —— - = 0198

20 cubic meters x 7 days x S2 weeks x 70 years)

Adakakel 1
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CORRECTED PAGE

Thls calculatich shows, in other words, a potential risk of
£80,C00 in 1,000,000. Needless tc say, this is a very large and
wery detactable potential risk. The example cof 2 30-vear
exposure at the TL? may be unrealistic, however. Thus, the table
Presented at the end of our comments shows similar calculations

‘

for different fractions of the TLV and for the lower and upper

bound of the risk estimates in the draft report.

It can be seen from this table that even the lower bound on
tie risk estimate range shows extreme (e.g., 7,000 in 1,000, 000)
rpotential l;fetlme risks. Assuming that the exXposure scenarios
are rea;istic, either the calculated potential risk is real, does
exist, and has gone undetected, or the calculated unit risk
estimates are wrong. Past manufacturing plant experience would
indicate that particularily the low end of the ppm-year scenarios
are very consistent with past practices and may even be under-
estimates. For example, drycleaning workers, who have a
geometric mean exposure of 22 Ppm with a skewed distributicn, hay
have an average exposure generally exceeding 25 ppm. Yet‘the
drycleaning industry has been the subject of numerous
epidemiology studies, none of which have detected a risk of the
magnitude shown in the table. This is true as well for other
industries that use perchlorethylene. Thus, we are left with the
conclusion that the unit risks estimates in the draft report

vastly overestimate the potential risk tc humans.
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Cther Comments
We are

™.

The =

ee decaffeination is incorrecs.
ylene has ever been used for coffee
tiat purpose currently

XEZUTLIVEe S

ethylene is used far coff

Nt aware that perchlorceth
it is not teing used for

decaffeinaticn;
The Executive Summary states that =he COSHA PEL Ior
-ST an 8-hour TWA. The GOSHA PEL was
-hour TWA.

Perchlorecethylene is sg ERPR
recently changed and is now 25 ppm for an 8
-2 that the Era range cf risks

The statement on page 1
the draft report is arithmeticalily
whereas the

includes the DHS range in
The EPA range is 2.9 to 110 x 1077
is S0 to 210 x 10-7,

’

The interval 50

incorrect.
range in the drart report
the interval 2.9 w2 110.

5-2 that metabolizead

0 210 is not included in

The statement near the bottoﬁ of page

doses lead to higher unit risks than administered doses is
irrelevant.

Tisk estimates, but

mathematically Correct, but misleading and
Metabolized doses will lead to higher unit
thus risk estimates themselves

equivalent doses will be smaller,
depending upon the metabelism and

can be higher or lower,
distribution of the particular compound.

ccon33
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The Q* correction on the bottom of Page 5-8 snould :e
Tlarified «z differentiate between exXposure perizcé ang
SLservatisn period. The correction is used as a Policy decision

“hen the cEservation peried of an experiment :s less than

e

-.l2tine, far examgle in «-=2 first butadiene STuse ZToZy

dosing is for Cne year, and the animals are observed far zn
additicnal year, as in many of Maltoni‘’s Studies, the correction

factor :ig 104/Te raised to the unity power, not the thirs cower.,

The ccomment thae inter-individual variability is net
acczunted for in the PB-PX zodels is correct, but the same
comment could be made for other models, including the IMS model,

unless the surface area factor isg viewed as an individual tissue

sensitivity factor.

O~y '
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EXxposure
Scenario

UPPER EOUND

LOWER BCUND

RISK RISK
144/MIZ22I2CH 4 3L MILIIIn
) per ppb - per cgb
200 ppm 0.98 0.59
30 years
150 ppnm 0.96 0.4%
30 vears
100 ppm 0.87 J.2¢8
30 vears
30 vears
100 ppm 0.75 0.26
20 vyears
100 ppm 0.50 0.14
10 years
50 ppm 0.29 Q.07
10 yvyears
25 ppm 0.29 Q.07
20 vyears

coonds
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-oJarpary 27, 1987
Honcraole Lae M, Thamas SAB-ITIET-57-513
Aeminiseracser

Y. 8. kavirzcrrencal sroteczinn Agency
401 M sStrees, S, W,
Washington, D. €. 20850

Dear “Mr, Thomas:

re Sciange Advisnry 3caru's Envirormental Heajs= Camitt2e has
crrlenad 183 review of 3 draft Adcendum to the Aeaith Assessment Document
for Fermnlorsetayiene, Tha Camittee Previcusly reviewed the draft
fealth Assessrent Documenc on May 9-10, 1984. an Addendum is cesiranle
Necause of newly availaz'e <ata, primarily an inhalaticn cicassay of
roaents ty the Nazional Texioology Program. The Cammitces has conducras
1S raview Frimarily threucn tae Halogenatnd Organics Subcormizzee, wnese
regort is actached.

Ihe Subcormittes heliwsvas it is reasonable ta Tescride che weigh: of
the soicemiological evicence in humans as conforming to tme EPA guiceline
Sor carsinogen risg assesstent definition of "inadequat2.” The Subcamittre
C3ncluces that the animal 2vidence of carcinogeni-ci- s is "1imited® SDecause
of positive results ip only one strain of mouse cf » type of turor tihac
1S coTon ana citficult to interpret. Thus, the . comittee conclucdes
thac rerchlorcechylens Selongs in e owerall] weiss c-of-zhe-evidence catenory
C (possizle human carcinogen).

Siven the currene evicence, the Subcomirtee byTothesizes thaz,
peratiznally, prrehlorcetnylene may be an indirect aczing carcincgen or
carcinogenic proroter of low potency. Ry srawoter, tne Sutcomitsse means
that gercnloroesnyiene alone Coes not induce tumors. Instead, percnlorcecnylena
aJpears to act in ooncert withh other substances, encocenas pracusses, viruses,
oncogenes, or radiacior, ~Nicn can initiate cancer in =he aosence of sIomters.

we apcreaciate the SPEOrTunity to comment on this imporzant public
health issue ang Fequest that EPA formally respond to cur repore.

Sincerely, .

1, " R

i.., ,L‘Jm - e e
Norton Nelson
Chair, Executiva Coritree

4 -
@0_4./1.4’— N At DT

Richard A. Griesemer _
Quair, Envircrrencal Health Comittea

L aSate)
e e b2



Dr. Ricrharz A, Griesemar

Chair, Envirsrmental Healen Cxmissae
Science Advisory Boars

J.5. Exvircrmencal Frtecticn Agency
401 ™ Streer, sw

wasnirgten, OC 20460

Cear Dr, Griesamer:

The Halegenacac Jrganics Subcormitsee of the Znvircrmenczl Healen
Committee nasg capleteq 1ts roview of a draft Addendim o the Zesalen
Assessment Docurent f-r Te::amlcroe:nylene (Perznloroecnylene: lpcarad
Carcincgenicity Assessrenc: LPA-450/8-22,/005F - Marcn, 1986). The Eaviren-
mental Heaith Coammis-ae FTEVIUSLly raviewed the cratt Health Assesspene
Docurent for Pemlommylene on May 3-10, 1934, ang Sfansmitiad a repore
en this craft to rma Agency on sameary 4, 1985,

The craft addennunm :ig cased on a Nationmal TIvieslagy Program innalaricn
Dicassay of P2rchlorcetnyiene in recents, The <. ommittee finds that the
Sicassay is of feascnadly goexd quality, and thar _serul results for risk
assessoent can be obrained fram iz, The Subcomm trse cisagrees with the
Agency's interpretatinn of the data that increac..s in either renal tubular
cell neoplagia o rononuclear call leuxemiae in 7333 rats were assoclatad
wins PRI loroethylene éxposure. The Subermricree agTees with rmhe conclusicon
in the document thar rerchlorcetnylene inhalatien ls associated with a
Significant inecrease in tle frequency nf lives carcinama in BEC3FL mice.
ihis result crovides experimental verificacisn of an assureg extrapolation
JeTween routes cof aaministration Srom 3 Javage stugy, as descrized in tne
fmalth Assessrent tomzene.

+12 SuCoorminrede believes it is reasonable %o descrie the weight of

the epidemiological evidence in humane as onforming to the FPA r;uideliqe
for carcincgen risx assessment definitinn of “inadejuace.” The Subcormittee
concluces that the anima) 2vidence of carcinogenicity 1s "linmicec® Secause
of positive results in Only Sne strain of mouse of a “ype of tumor that is
commn ang Cifficulr eg intargree. Thus, the Subcormitiee concluces thar
prrciloroethylone ™lergs in the cverall weight-cf-zhe-eviderce category ©
(possicle numan carcincgen)., :

Al ¥ B S



n tme elnion of same memoers cf vmp Subcammzzee, 2 Suane
iSsSesgsmant of rerchloroetiylene g Sesiranle, ang the mouse ~<asa
agecuace fzr thig SUrnose.  Trearmene o5 ~ls assessrent as 3 ‘whagersn
calculat:ien, as Fresented in tne Criginal Healen Assessment coene,
1S desiracle. Suem a gquantizat:ve assessment PIORADly Wil se=~ mrat as
-hCrease in zancer would not me ceteczed in tne groups mose XTCSed oo
Perchlorcettylene ae CSITant exposure levels, This inference ‘eserves
menticn 1n tne execurive srrary. The analysis of rharmacoxines g in =2
araf: Aadencunm is cTmendazle ang will Support further estlates 27 pae
POSsisilicy 2f cancer in exposeqg >opulations.,

he Subcermiitsea Tequests that rne Envirsrmenta} SRalth Carmisrea
adcress t=e 3<estion of uhe:ner'on&:ailed Or two—tajled Statlsiical =ag=z
of significance are appropriate for sme routine analysis of Sisassay cara,
Agency sctafs reportes at rhe meeting tnac cne—tailed tests are Tutinely
usec. This use assumes thae chemical Susstances can only incraase rhe
freqrency of cancer, but this assumption seems contrary te empirisa]
coservations. Resolutien of Llls issue wyl] :nfluence the conclusicrns
recarding ;e:‘::‘.lor::e:nylene. i 2agizion, the Subctrraitrce recuests thas
e Eavirsnmeneal Health Camirsuve 3rrange fcr a detajled review of the
physiclqzcal—pnamacoxinetic mCel ysec in the analysis of peres!ore-
etiyleane. The Subsommitree Teviewed some Tesults of the mocel Xt not =ha
fMoCel cer se. rpa is likely to use the mocel ia whe future to assess tha
risks of oemer Supstances.

In suppors of the review of Percilorcetnyler -, the Subcomit=ce requests
thac the AGency srovice the memers with analyses ~f /1) muman carcinogens
and their effaces in the rac ang rouse, (2} hyma- wepatotoxins ang their
effects in eme fat anc rmeouse, and (3} human rena; oxins and treir 2ffecrs

he Subcormittee Selieves that :ne final Addencim will ennarce the val-e
of the Healen Assessrent oczment and thae, contingent =n the cetTIction of
tle 1ssues Ciscussed in ecne attacnea resors, the cormnt will se sclencifio-
ally acdequate =g meet its statceg FULTCSses, we appreciate the xToorIinity
L3 cTmat on enig punlic nealth issue And request a3 formai response ts oyr
advice, :

Sincerely, \ - .
- 4 . - —}*\
/ / \ -r:.‘f__;}

e TN S
- ’:)—""\I’ 2 Jd'lﬂ m‘“no . p Ph.D..
—— Y- Chair, Halogenated Organics Subcammissos
. .
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/Seym:ut Abrahamson, Ph.D. ‘ ‘
Vice-Chair, Halogenated Organics Subcoamittee
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