EAQ-0375-/33.

ORIGINAL”

HQ-95-1338

One Shell Plaza

INIT 83-/27795 P.O. Box 4320
Houston, TexasD77210
ol

—

THGI

. 8895060808170 ™
Document Processing Center (TS-790
Office of Toxic Substances -
U.S. Environmental Protection Agency i
401 M Street, S.W. =
Washington, D.C. 20460
ATTN: 8(e) Coordinator

TEINERER

1

. -

R R A N ";go l
Wileliasiingn )

Wowl D R LAN @ oy

SUBJECT: DNA ADDUCTS MEASURED IN RATS AND MICE EXPOSED TO ETHYLENE

Dear Sir:

The following information is submitted under TSCA 8(e).

In a molecular dosimetry study in which F-344 rats and B,CyF, mice
were exposed to 0 (control), 40, 1000 or 3000 ppm ethyfene (CAS
Number 74-85-1) for 1-4 weeks (6 hrs/day, 5 days/wk), DNA and
hemoglobin adducts to ethylene were observed in ethylene exposed
animals compared to controls.

These findings are based on results summarized in a letter from Dr.
James A. Swenberg to Dr. Elizabeth Moran, Manager-Olefins Panel at
the Chemical Manufacturers Association (attached) . The study,
which was conducted at the University of North Carolina, was
sponsored by a grant from the Chemical Manufacturers Association
Olefins Panel, to which Shell is a member.

Based on the reported information, there appears to be a connection
between ethylene exposure in rodents and the metabolite ethylene
oxide (EO), since both chemicals produce DNA adducts in rcdent
tissues. Although ethylene has been tested in a cancer bicassay in
rats at an inhalation dose as high as 3000 ppm and did not prcduce
cancer, and IARC does not consider ethylene a carcinogen, Shel. is
reporting this new information under TSCA 8(e), since it ~:j3ht
possibly provide information on a mechanism which could *rave
implications regarding human health.

This report is filed to provide information EPA may find useful.
In no way is it intended as a waiver of any rights or privi.~ges
belonging to Shell 0il Company as the reporting corporaticn, :ts
agents or employees. The reporting corporation, its agents and
employees, reserve the right to object to this report's use or
admissibility in any subsequent judicial or administrative
proceeding against the corporation, its agents or employees.
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This report has been compiled based on information available as of
the date of filing. The corporation, its agents and employees
reserve the right to supplement the data contained in this report,
and to revise and amend any conclusions drawn therefrom.

This report contains no confidential business information.

The following person should be contacted if you have questions or
a need for discussion.

J. C. Willett

Manager, Product Safety and Compliance
Shell 0il Company

P.O. Box 4320

Houston, TX 77210

Telephone No. 713-241-6958

Fax. 713-241-3325

Very truly yours,

R. N. Shulman, General Manager
Health, Safety, and Environment
Shell 0il Company

THG/sjh

Attachment
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TR Iuooyedhcvingﬁtappo:wnitywpmmtom most mcent research on cthylene/ethylene
e - - *mﬁb m the CMA Olefing group last week This letter will provide you with 4 brief sumumary of our
L : "w M place it in Wﬂvc 10 pmrwmly puoblishad material This project was undcrtaken to

¥ “ i J, nada'lnnd baur: the mhmhprcmncn cthyhnc exposure and the farmation of ethylene axide
s through mauboum Bﬂlyl:nc had proviously: been evalvated in & large well conducted 2- year
fores. .cm:inogenmuy mdy andfound negative. . We. undmctook a mechanistic stady that examined the
ki 'hdu:ﬁnnofnﬂammhi. lprr'mmdon, abasic sites, mdDNA and hemogiobin adducts in F344 rats

emwm mc:pouibyMnbrl-‘twwhw(}.AO. 1000, or 3000 ppm ethylene, or 200
ppmathylanoxndc. No ethylene expasurc-reiad incroases were soen in microsucici, hprf
mm abasic ices. We foundc::pomm» and time~related increases in hemoglobin adducts in
: miaemdrm ‘I‘Ix:lnuwgbbh:ddmumchcdzphmbewm 1000 and 3000 ppm that was
~150-fold higher thait the amount ptmcnt endogenoualy incantrol rats and 18-fold lower than the
‘ IOOppmuhylamozddoamcdnu Mice waded to have slightly higher amouats of heroglobin
adduces ar ﬂmppm,cotqmuiw 1000 pp. - The rat data arc in excelient agreemeat with the exwat
dmmmbym(ﬂlu Arch. Toxicol, $55219-223, 1992).
YR Wehwrmbwmmwmlbmrgmwmshmolmwnm spectrometry
., asaay for ‘)’-hydxoxyuhylsnminc (HEG), the major DNA addnct of cthylene oxide. We can now
mdwnmoumafthblddmtxhuupruemcndnmmﬂymuvaﬂmwucaofranlndm:co
e T “Ilﬁﬂlﬂm,mhncmumdthcaddwindmmfmupowdwBaloppmcd:ylcncandc
ki . for 4 weeks. Whils the previous method was not sensitive enough to quantitawe HEG at tiese
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‘.ewom(de:ad. OmnuRet. 32:4328-4334, 1992), we now can easily measure the adducts
wm“ncwmhod. Am‘:bam;nhmnoftbemyhmondedan&omsppmdownw 1 ppm
’ damnmanuthntmcmdommhnlsofﬂﬁﬂmlﬁﬂmg)mnwiyeqml(spbw) that expected
for lppm Bascd on our current dats sct of 2-4 animals, the number of HEG adducts present in rats
_and mice expowdwmppmuhylwcmmﬂhrm what is extrapolated for 1 ppm ethylenc oxide.

"U" This is consistent with Filser'  prediction that 40, ppm ethylene will produce ~ 1 ppm of cthylene
& axide. Exposurs of rats and mice to 3000 ppm ethylene resultod in 2-30-fold increases in HEG over
3'3%"{ . .control anumh The f’armaﬁan of this ldduct was previously shown following an 8 hour exposure
#J~. . ofmioto 11 ppm “Cethylens (Segerbick, Chom -biol. Tnseractions 45:139-151, 1983). Wo will
‘TW . extend our observations to 5-7 umnm/ﬂuw‘spoaanmocmxplcnm of the project. While the
et ,.mzudﬁ&mmmmmmmmxpzu I think that the geacral pattern will be

A% milar

oo Amndnufom:hmnsmh:dtawnfmmmdm First, the metabolism of ethylene to
o eﬂ:yhncox.idahumnbb. Auhowninthcmchadamblca the number of DNA addacts that are
o ﬁ:mnduumuonww-Mldbwacdmnoocmucamnogaﬁc exposures of cthylene oxide(100

m(WM&:LQ::wMSZ%&ZR—AB% 1992). No significant increase in tumors was seen
o )xnrmcxpowdto 100:33muhylcmondc(3mmmgx. Toxicol. appl Pharmacol.7S: 105-117,
o 1984) Compn:uon of bemoglobin and DNA adducts shows that the number of DNA adducts is
‘WSbwtbmmaothumanbmndducu Thils difference is most likely dac to the presence of
T DNAmkmdmxmthumkummbucdonhcmxbbmwdxuwino-.veruunmr.mkto

Sincerely,

ames A swnnbctg, D.YM, PhD.
Director, - Curriculum in Toxicology
Professor, Environmeatal Sciences and

Engincering, and Pathology
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Triage of 8(e) Submissions

Date sent to triage: @ON-CAB CAP

Submission number;__{ 33¢| [5( TSCA Inventory: @ N D

Study type (circle appropriate):
Group 1 - Gordon Cash (1 copy total)
ECO AQUATO
Group 2 - Emie Falke (1 copy total)
ATOX SBTOX SEN w/NEUR
Group 3 -HERD (1 copy each)

STOX CTOX EPI RTOX

STOXJONCO ~ CTOX/JONCO  IMMUNO  CYTO NEUR
Other (FATE, EXPO(MET etc.):

Notes:

X This is the original 8(e) submission; refile after triage evaluation.
O This original submission has been split; rejoin after triage evaluation.

O Other:
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