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INDUSTRIAL HEALTH FOUNDATION, INC.
A NONPROFIT ORGANIZATION FOR THE ADVANGEMENT OF HEALTHFUL WORKING CONDITIONS
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Chemical Information Division EPA-OTS

Office of Toxic Substances ‘; \ . "
nrea 3108 11T

N.S. Environmental Protection Agency
401 M Street, SW 00L02044G6H

washington, DC 20460

RE: Notice of Substantial Risk Under TSCA 8(e) for Methylethylketoxime
(MEKO) when Administered by Inhalation to Rats and Mice in an
Oncogenicity Study

EPA Docket No.: S8EHQ-0990-1063
Attention: Section 8(e) Coordinator
Dear Sir:

The Industrial Health Foundation, Inc. (IHF) submits this notification as
agent for and in behalf of the sponsors of the subject study (Allied-Signal,
Inc.; Akzo Chemicals, Inc.; Huls America, Inc.; Aceto Corporation, Dussek
Campbell, Ltd.; Troy Chemical Company; and Mooney Chemicals, Inc.) ii accor-
dance with Section 8(e) of the Toxic Substances Control Act and EPA's
statement of Interpretation and Enforcement Policy, 43 Fed. Reg. 1110 (March
16, 1978). The described testing herein was initiated in response to the EPA
Final Test Rule for Methylethylketoxime (MEKO) under section 4 of TSCA (Fed.
Register 54(176), 37799, September 13, 1990). This study was performed to
evaluate the potential for toxic and oncogenic effects of MEKO when adminis~
tered by inhalation to rats for 24 months and mice for 18 months.

A total of 640 male and female Fischer 344 rats (80/sex/group) and 480
male and female CD-1 mice {60/sex/group) were started on exposure on October
9, 1990 to target concentrations of 0, 15, 75 and 375 ppm of MEKGC vapor. An
abbreviated summary of the design of the tests is presented in the attached

Appendix.
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At the time of the 18 months interim sacrifice of rats and the terminal
sacrifice of mice, an ophthalmoscopic examination showed a marked increase in
the occurrence of cataracts in rats exposed to the high concentration of 375
ppm compared with controls or the lower exposure levels of 15 2ad 75 ppm. We
feel the observation merits reporting under TSCA, Section 8(e). 1In addition,
preliminary unaudited information on mice sacrificed at 12 months suggested
findings of degenerative changes and squamous adapt.ive metaplasia in tur-
binates of mice exposed to 375 ppm and there were various possible changes in
organ weights of rats and mice sacrificed at 18 months. No opinion has been
rendered as to the significance of any changes, except for cataract formation
by the Study Director. These latter findings, with the exception of tur-
binates, have not yet been subjected to statistical or complete microscopic
analysis so their meaning is obscure. Copies of the raw data re~lating to
these matters are also provided with the Appendix.

“While the formation of cataracts at 375 ppm is being reported as an un-
expected finding, it is felt that no substantial 1isk exists for people or
the environment in that exposures to MEKO are kept well within the exposure
limit of 10 ppm as established by the AIHA Workvlace Environmental Exposure
Level (WEEL) Committee and that little or no significant effects have been
found to date at levels of 15 or 75 pym to rats or mice for up to 18 months
of exposure.

If there are questions regarding this submission, please ccntact me at

412/363-6600.
Sincerely,

il & Kt i
William E. Rinehart, Sc.D.
President
Agent for Committee on
WER:la Toxicology of Methylethylketoxime

Attachments
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AN INHALATION ONCOGENECITY STUDY OF

NETHYLETHYLEETOXINE (MEXO) IN RATS AND MICE

Summary of Experimental Design

A total of 640 male and female Fischer 344 rats (80/sex/group) and 480 male
and female CD-1 mice {60/sex/group) were started on exposure on October 9, 1990
to target concentrations of 0, 15, 75 and 375 ppm of MEKO vapor. Subgroups of
10 rats/sex,jroup were designated for interim sacrifice at 3, 12 and 18 months
and a subgroup of 10 mice/sex/group was designated for interim sacrifice at 12
months. Terminal sacrifice of rats is planned after 24 months of exposure;
terminal sacrifice of mice occurred during the period April 15-22, 1992 after
18 months of exposure. Viability checks and observations for gross signs of
toxicity are made twice daily and a detailed physical examination, including
palpation for tissue masses, is made weekly. Body weights were tz” n weekly
for the first 13 weeks and monthly thereafter. Hematology an< clinical cheni-
stry evaluations were to be made at scheduled sacrifices and at termination for
rats. Blood smears and leucocyte counts were to be done in all rats and mice at
12 and 18 months and in rats at termination. Ophthalmoscopic examinations were
scheduled pre-test, at interim sacrifices and at termination. A complete gross

postmortem examination is to be performed on all animals whether dying spon-

taneously, killed lﬂ extremis, or at scheduled sacrifice. Organ weights on

selected tissues are to be determined at scheduled sacrifices and/or termina-
tion. A complete list of tissues is *o be preserved for all animals. Histo-
pathologic examination of all tissues is to be performed for all animals in

contrel and hich level exposure and in aay animals from the low- or mid-level
exposures which die spontaneousl. .r are killed in extremis. Animals from the

low- or mid-level exposures which are subjec. to scizduled interim or terminal

sacrifice were also examined histopatholegically with respect to liver, lungs,
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Susmary ét Experisuntal Design (continued)

splesn and testes/ovaries as potential targe. organs. As a result of obser-
vations made in-life or at scheduled sacrifice intervals, the preputial gland
(males) and clitoral gland (females) has been added to the list of tissues to be
evaluated histopathologically in control and high-dose animals for both species,
eyes have been added to the list of tissues to be examined in rats and naso-
pharyngeal tissues have been adde. to the list of tissues to be examined in mice

for the low- and mid-level groups.

List of Selected Observations (copies of data attached)

Report of Dr. Rubin on the ophthalmoscopic examination of
rats at 18 months.

Memorandum from Dr. Wooding (Pathologist) to Dr. Newton
(Study Director) on microscopic examination of mouse tissues
from the 12 month interim sacrifice.

Absolute organ weight data for rats.

Absolute organ weight data for mice.

Incidence summary of gross pathology findings for the 12
month sacrifice and unscheduled deaths of mice.

Incidence summary of gross pathology findings for the 3, 12,
and 18 month sacrifices and unscheduled deaths of rats.
Incidence summary of gross pathology findings for the 18-
month terminal sacrifice of mice.

Dr. Hardisty's report on the 18-month interim sacrifice of
rats.

Dr. Hardisty's report on the 18-month terminal sacrifice of

nice.




LIONEL F. RUBIN, V.M.D.
1116 SAINT ANDREWS ROAD
BRYN MAWR. PENNSYLVANIA 19010

TELEPHMONE (21 5) 520-9430

April 25, 1992
Bio/dynamics
Mettlers Road, Box 2360
East Millstone, NJ 08875-2360

Re: proje = I-12 89-8243

Ophthalmoscopic examination of project I-12 89-8243 rats was
performed April 24, 1992. The following abnormalities were seen:

1) Conjunctivitis (chromodacryorrhea), secondary to
dental abnormality, infectious disease, or xerosis, in
rats:
group 1 1709F-L 1711F-R 1715F-L 1718F-R 1721F-R
1722F-L 1730F-L 1737F-R 1744F-R 1745F-L

group 2 2234M-B 2702F-L 2781F-R 2709F-R 2711F-R
2715F-L 2716F-R 2718F-L 2720F-L 2723F-L
2728F-1, 2731F-L 2738F-L 2741F-L 2742F~L
2745F-B 2747F-R 2750F-L

group 3 3228M-L 3248M-L 3704F-R 3715F-B 3720F-R

3731F-R 3743F-R 3747F-R 3749F-L

group 4 4249M-1L 4710F-L 4711F-L 4716F-L 4720F-R

4721F-R 4727F-L 4728F-R 4732F-R 4733F-B
4734F~-B 4743F-L 4746F-L 4748F-L 4749F-L
2) Corneal scar, infectious in origin or secondary to
corneal xerosis, in rats:
group 1 1201M-R 1211M-R 1213M-B 1219M-R 1227M-R
1228M-L 1232M-R 1233M-R 1236M-L 1237M-R
1240M-R 1244M-R 1245M-R 1703F-L 1709F-R
1711F-R 1714F-R 1718F-R 1722F-L 1728F-L
1730F-R 1742F-R 1743F-L 1744F-R 1745F-L

group 2 2207M-R 2208M-B 2210M~-R 2211M-L 2214M-L
2219M-R 2221M-B 2234M-L 2238M-R 2239M-R
2241M-R 2242M-R 2244M-R 2245M-B 2702F-L
2706F-L 2711F-R 2718F-L 2725F-L 2727F-L
2731F-L 2735F-L 2739F-B 2741F-L 2742F-B
2745F-B 27477=-R 2748F-L 2750F-L
group 3 3205M-L 3216M-R 3232M-R 3240M-R 3241M-R
3704F-R 3709F-B 3715F-L 3723F-L 3728F-R

group 4 4202M~-L 4222M-B 4233M-R 4234M-B 424°9M-L
4708F-R 4711F~L 4712F-L 4714F-R 4722F-R
4732F-R 4748F~L 4749F~-L

3) Focal retinopathy in rats:

group 2 2213M-R 2238M-R 2737F=-R 2738F-R

group 3  3232M-R

group 4 4221M-R
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4) Retinal degeneration in rats: D n
—-group-1 - -1214M-R 1228M-L 1732F-R  1749F-L Raals
~group 2 ~ 2725F-R
group 3  3241M-R ‘f\
group 4  4738F-L
- 5) Phthisis bulbi with associated complete cataract in rats:

group 1  1725F-R 1727F=R  1734F-R

group 2 2236M-R

group 3  3235M-R  3724F-R 3737F-R  3741F-R

6) Posterior subcapsular or complete cataract in rats:

group 1 1207M-R** 1228M-L

group 2 2211M-L 2213M-R 2232M-L** 2701F~R** 2704F-L*x~>
2712F-L 2719F=L**

group 3 3201M-L 3207M-L 3239M-L 3708F-R 3724F-L
3747F=L¥**

group 4 4201M-B 4202M-R 4203M-B 4204M-B 4207M-B
4208M-B 4209M-R 4210M-B 4211M-B 4212M-8B
4214M~-B 4215M-B 4216M-B 4218M-B 4219M-B
4220M=-R** 4221M-B 4222M-B 4223M-B 4224M-B
4225M-B 4228M~-B 4225m-B 4230M-B 4231M-B
4232M=-B+ 4233M-B+ 423 iM-B 4235M-B 4236M-L
423 7M-B%* 4238M-B** 4239M-B 4240M-B 4241M-B
4242M=-B** 4243M-B 4244M-B 4245M-B 4246M~-B
4247M-B 4248M~-B 4249M-B 4250M-B
4701F-B 4702F-B 4703F-B 4704F-B 4705F-B
4706F-L 4707F-R 4710F-B 4711F-B 4712F-B
4713F-B 4714F-B 4716F-R 4717F-B 4718F-B
4719F-B 4720F-B* 4721F-B 4722F-B 4723F-B
4724F-~B 4725F-B 4726F-B 4727F-B 4729F-B
4730F~-R 4731F-B 4733F-B 4734F-B 4736F-B
4737F-B 4738F-B 4739F-B 4740F-B 4741F-B
4742F-B 4743F-L 4744F~B** 4745F-L 4746F-B
4747F-L 4748F-R 4749F-B 4750F-8

*xright eye only is complete; +left eys only is

ceggletg;**complete

7) Focal posterior

group 3 3208M-B

S) Anterior polar cataract in rat:

group 1 1230M-R

group 4  4743F-R

9) Exudate on the optic disc of rat:

group 3  3206M-L

10) Posterior synechia in rat:

group 2  2206M-R

group 4 4208M=-R

11) Iritis in rat:

group & 4233M-L

12) Glaucoma in rat:

group 4 4220M-R

13) Tumor of the lower eyelid in rat:

group 3 3248M-L

14) Intravitreal hemorrhage in rat:

group 3 3236M-L

M=male F=female




Urgwonso

R=right eye L=left eye B=both eyes
There is dose and compound related occurrernce of cataract (6

above). In my opinion, none of the other ocular abnorualities is
attributable to the administration of the test compound.

S
(}///ﬂf//é‘)%/

Lionel F. Rubin, V. M. D.
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To: PEN

* prom w2/ "/ 2o/q

Date: 4/29/92

E WREE;Siﬂay’BQ-SZQB - Microscopic examination of mouse tissues for 1 year interim
report

A microsocpic examination of the tissues from Groups I and IV animals
sacrificed at 1 year (interim) and from animals sacrificed moribund or found
dead from all Groups is being conducted.

In most of the turbinates from Group IV animals examined, degenerative
changes in the olfactory epithelium with respiratory or squamo.s adaptive
metaplasia has been obscrved primarily ia turbinate sections 2, 3 and 4.

Althcugh the olfactory epithelium was nct affected in the seven Group Il
animals examined so far, it appears that olfactory epithelium is a target organ.
I would like to suggest that you recommend to the clients that turbinatec from
all Group II and III animals be sectioned and examined microscopically.
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EXPERIMENTAL PATHOLOGY LABORATORIES, INC.
P. O. BOX 12766, RESEARCH TRIANGLE PARK, NC 27709 (919)544-8061

April 22, 1992

Dr. Wiiliam E. Rinehart
President

Industrial Health Foundation
34 Penn Circle West
Pittsburgh, PA 13206

Subject: Inhalation Oncogenicity Study of Methylethylketoxime
Progress Report - 18-Month Interim Sacrifice for Rats

Dear Dr. Rinehart:

The 18-month interim sacrifice for the rat portion Inhalation
Oncogenicity Study of Methylethylketoxime (Project No.: 856-8243)
was performed at Bio/dynamics, Inc. located on Mettlers Road in East
Millstone, New Jersey. [ was present to monitor the necropsy as a
representative of the study sponsor, the Industrial Health
Foundation (IHF). Other key individuals present at the necropsy
included Dr. W. Rinehart, IHF Program Manager; Dr. P. Newton,
Bio/dvnamics Study Director; Dr. A. Madarasz, Bio/dynamics Necropsy
Manager; My H. Jonassen, Bio/dynamics Necropsy Supervisor; and

Dr. M. Derelanko, Allied Signal, Inc.

On April 13-14, 1992, the Bio/dynamics necropsy staff performed
~Anmnlat+tn marmancinae AfF 211 mala and Famala wvate whirh vmamainad An
\.UIIIPIC\.C ocwr \IPD Ty v (= SN B maic anu Toma 1w TaLy Wil ruit rcma iIinctu v
study that were predesignated for examination at the 18-mcnth
interim sacrifice. The necropsy included thz following number of

animals fcr each respective group:

Group Sex No. of Animals

I Male 10
Female 10

I Male 9
Female 10

111 Male g
Female 10

v Male 9
Female 10




Dr. William E. Rinehart
April 22, 1992
Page 2

In addition to complete necropsy, organ weights were collected for
the gonads, kidneys, liver, brain, lungs, spleen and adrenals. A1l
tissues required by the protocol were examined grossly and preserved
in 10% neutral buffered formalin, except for the eyes, testes and
epididymides which were placed in Bouin's solution. The lungs and
urinary bladder were inflated with formalin as required by the
protocol.

No significant problems were noted during the necropsy. A few minor
observations included incomplete entries on the necropsy records
indicating which tissues had been examined and preserved for a few
animals. These were brought to the attention ot the Necropsy
Supervisor and were immediately corrected by the Bio/dynamics staff.

A variety of macroscopic lesions were observed and descriked on the
necropsy records by the Bio/dynamics necropsy staff. The majority
of the changes described occurred in both control and treated
animals and were consistent with normal aging changes which occur in
Fischer 344 rats at this age. The most freguent of these included
gross observations involving the testes in male rats, uterus of
female rats and pituitary gland in male and female rats. The only
findings which were noted with increased frequency in treated groups
consisted of discolored foci/areas in the liver of Group IV male
rats. The exact nature of these observations could not be
determined grossly and histopathologic examination of the tissues

will ha naraceavnu hafara ranrliuicinane rancarnina nntantial treatmont .
Wii: oo NoleSSal COTOre COonLusIons Lohcerninig p

related findings can be made.

Future plans on this study include monitoring the 24-month terminal
sacrifice for rats in Octobzr 1992, Activities following the
terminal sacrifice will include review of formalin-fixed tissue and
peer review of the histopathology findings.

Sincerely,

Do 4 foacdit 200

JERRY F. HARDISTY, D.v.M.7
Director/Pathologist
JFH:amm
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EXPERIMENTAL PATHOLOGY LABORATORIES, iINC.
P. O. BOX 12766, RESEARCH TRIANGLE PARK, NC 27709 (919)544-8061

April 22, 1992

Dr. William E. Rinehart
President

Industrial Health Foundation
34 Penn Circle West
Pittsburgh, PA 15206

Subject: Inhalation Oncogenicity Study of Methylethylketoxime
Progress Report - 18-Month Terminal Sacrifice for Mice

Dear Dr. Rinehart:

The 18-month terminal sacrifice for the mouse portion of the
Inhalation Oncogenicity Study of Methylethylketoxime (Project No.:
89-8243) was performed at Bio/dynamics, Inc. located on Mettlers
Road in East Millstone, New Jersey. I was present on April 15-16,
1992 to monitor the necropsy as a representative of the study
sponsor, the Industrial Health Foundation (IHF). Other key
individuals present at the necropsy included Dr. W. Rinehart,

iHF Program Manager; Dr. P. Newton, Bio/dynamics Study Director;
Dr. A. Madarasz, Bio/dynamics Necropsy Manager; Mr. H. Jonassen,
Bio/dynamics Necropsy Supervisor; and Dr. M. Derelanko, Allied
Signal, Inc.

The Bio/dynamics necropsy staff performed complete recropsies on 32
maie and 45 female mice on these two days. The necropsy of ail
remaining mice was scheduled to be completed the following week.
The number of male and female mice sacrificed for each of the
respective groups on the first two days of the terminal sacrifice
are listed below:

Group Sex No. of Animals

I Male
Female

I1 Male
Female

111 Male
Female

IV Male
Female




Dr. William E. Rinehart
April 22, 1992
Page 2

In addition to complete necropsy, organ weights were collected for
the gonads, kidneys, liver, brain, lungs, spleen and adrenals. A1l
tissues required by the protocol were examined grossly and preserved
in 10% neutral buffered formalin, except for the eyes, testes and
epididymides which were placed in Bouin's solution. The tungs and
urinary bladder were inflated with formalin as required by the
protocol.

No significant problems were noted during the necropsy. A variety
of macroscopic lesions were observed and aescribed on the necropsy
records by the Bio/dynamics necropsy staff. The majority of the
changes described occurred in both control and treated animals with
approximately equal frequency and were consistent with normal aging
changes which occur in CD-1 mice at this age. The most frequent of
these included gross observations involving the uterus and ovaries
of female mice.

During my visit at the testing laboratory, I also reviewed the
necropsy records of all male and female mice which died or were
sacrificed in a moribund condition prior to the scheduled terminal
sacrifice. The incidence of gross observations in specific organs
were similar in control and treated mice for both sexes.

Future plans on this study will include review of formalin-fixed
tissue and peer review of the histopathology findings. 1 plan to
schedule these events directly with the Study Pathologist so that
they will not interfere with the progress of his evaluation. The
review of formalin-fixed tissue will be scheduled after the
histology laboratory has finished preparing the slides from the
terminal sacrifice animals. The peer review will be scheduled as
soon as possible following completion of the draft histopathology
findings.

Sincerely,
"ZZAA«, "i P/*»{MLM‘“X DA
JERRY F. HARDISTY, D.V.M.

Director/Pathologist
JFH:amm







