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Washingtci, DC 20460-0001

Re: Isoprene Chronic Study Information

In compliance with the National Toxicology Program’s (NTP) mission to keep our colleagues
informed of the current NTP findings during on-going studies, a copy of the Pa‘hology Woiking
Group (PWG) report and the Summary Tables for the chronic inhalation studies on Isoprene
(CAS No. 78-79-5) are enclosed for your review.

The NTP assembles a Pathology Working Group to review every study and to resolve any
differences between the study laboratory and quality assessment pathology evaluations. Please
note that the PWG conclusion of the study results is based solely on the pathology for this study
and may not reflect final NTP conclusions. In determining final conclusions, the NTP assesses a
broad array of information that includes other results from this study and historical contro! data.

The Summary Tables contain the Incidence Rates of Neoplastic and Non-neoplastic Lesion data
and the Statistical Analysis of Primary Tumors data nertz.ining to the laboratory animals. Ail
stud  ita are subiect to an NTP retrospective audit and the interpretation may be modified based
on the {indings.

A wide varieiy of NTP information is also available in electronic forinat or the world-wide web, for
example, the NTP Annual Plan, abstracts of NTP Feports, study data, and the status of aill NTP
studies. To view this information requires access to the internet and & Web browser such as Netscape
Navigator or Internet Explorer. To access the N'TP home page, use the URL http://ntp-
server.niehs.nih.gov/. Comments on the usefulness of this sice and suggestions for improvement are
encouraged.

Please contact Central Data Mznagemera (CDM) a* (919)541-3:419 if yoa have any questions. You
may also fax your requests for information to CDM at (919354.-3G%7 or send tuem via e-mail to

cdm@niehs.nih.gov. ]

A

b
et Hhot AT

8498690001 7

|

|

|

/II

il




Hard copies of documents such as NTP Technical Reports, short-ierm Toxicity Reports, and the
Report on Carcinogens are available from the Environmental Heaith Information Service (EHIS). You
can contact EHIS by phone at (919) 541-3841, by fax at (919)541-0273, or by e-mail at
ehis@niehs.nih.gov.

Sincgrely,

William Eastin, Ph.D.
Head, Information Systems & Central Files
Environmental Toxicology Program

Encls: Rats, PWG, Pathology Summary Tables
cc:  Dr. J. Bucher

Dr. R. Melnick

Central Data Management
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PATHOLOGY WORKING GROUP
CHAIRPERSON'S REPORT

TWO-YEAR CHRONIC INHALATION TOXICITY AND -
. CARCINOGENICITY STUDY OF ISOPRENE (CAS NO. 78-79-5; C61825B)
: IN FISCHER 344 RATS
. ' Prepared by:
Lynda L. Lanning, D.V.M, D.AB.T.
Pathology Working Group Chairperson
Pathology Associates Intemational .

15 Worman's Mill Court
Frederick, MD 21701 !

Submitted to:

National Toxicology Program/NIEHS
Research Triangle Park, NC

Revised Final Report
September 22, 1997

The PWG Chairperson, Dr. Lynda L. Lanning, has not participated in the original
evaluation of this study or in any previous review of the study data.



PATHOLOGY WORKING GROUP CHAIRPERSON'S REPORT

Two-Year Chronic inhalation 7Toxicity and Carcinogenicity Study of
isoprene {(CAS NO. 78-72-5; C61825B)
in Fischer 344 Rats

PWG Participants: Drs. L. Lanning (PAl-Chairperson), R. Sills (NIEHS), R. Herbert
(NIEHS), A. Radovsky (NIEHS;, J. Leininger (NIEHS), Volker Geiss (NIEHS), S. Botts
{EPL), R. Cattley (CIiT). D. Wolfe {\ndapencient), S. Platz (Observer)

Date: July 11, 1997
Site: NIEHS, Research Triangle Park

The PWG convened to review seiected slides from Fischer 344 rats administered isoprene
by inhalation exposure for two years. Rats were exposed to 0, 220, 700 or 7000 ppm, for 6
hours per Teo/day, 5 days per week (exclusive of holidays) for 104 weeks. The experimental
design is describad baiow.

Group Number Dose Levei (mg/kg)  Total Number of Animais Animal D Numbers
Male 0 1 - 8§89
220 201 - 250
700 401 - 450
7000 601 - 650
Femaie 0 101 - 150
220 301 - 3580
700 501 - 550
7000 701 - 750

50
50
50
50
5C
50
50
50

The study was conducted at Battelle, Pacific Northwest Division. The Study Pathologist
(SP) was Dr. S. Grumbein and the Quality Assessment Pathologist (QAP) was Dr. M.
Gruebbel of Experimental Pathology Laboratories inc. (EPL).

Potential target organs were examined by the QAP and PWG Chair for all tumor and
nontumor diagnoses for all animals in all groups. Organs reviewed for all diagnoses were as

follows:

Mzie Rats Female Rats
Kidney Brain

Liver Kidney

Lung Lung

Mammary gland Mammary gland
Nose Nose

Testes Urinary bladder




The followira organs from the sex indicated were reviewed when the specific diagnoses

|
listed below were present. .
Male Rats Eemaje Rats
Parathyroid gland - Hyperplasia Liver - Mononuclear Cell
Leukemia
Spleer: - Fibrosis _ Spieen - Mononuclear Cell

In addition, all tumor diagnoses fror all animals in all groups were reviewed.

- Leukemia
Spleen - Fibrosis
SUMMARY OF PWG FINDINGS
Mammery gland

The incidence of single and multiple fibroadenomas of the mammary gland was increased
in male and female rats exposed to 220, 700 and 7000 ppm of isoprene as compared with
those from the O ppm exposure group. In addition, the incidence of mammary carcinomas
war increasad in male rats.

Kidney

The incidence of renal tubular hyperplasia, adenoma, and carcinoma was increased .
in male rats exposed to 220, 700 and 7000 ppm of isoprene as compared with those ,
from the O ppm exposure group. In addition, mesenchymal tumors were diagnosed

in one high dose male and ona low dose female.

Tostie

The incidence of testicular interstitial cell hyperplasia and adencma was increased in male
rats exposed to 220, 700 and 7000 ppm of isoprene as compared with those from the 0

ppm exposure group.

Brain (females only)

The incidence of neoplasms in the brain was slightly increased in female rats exposed to
220 or 7000 ppm of isoprene as compared with those from the 0 ppm exposure group. The
neoplasms included one or more of the following, astrocytoma, meningeal sarcoma,
granutar cell tumor, glioma, and meduliablastoma.




Mononuciear cell ieukemia/Spleen Fibrosis
The incidence of mononuclear cell leukemia in controi and exposed female and male rats
were within recently documented historical control ranges. The incidence of spienic fibrosis
was increased in male and female rats exposed to 220, 700 and 7000 ppm of isoprene as

compared with those from the 0 ppm exposure group. An association between splenic
fibrosis and mononuclear celi ieukemia was not confirmed.

- Lung
No treatment effects were noted in the lung of male or female rats.
Nose
No treatment effects were noted in the nose of male or female rats.

Parathyroid giand (males only)

No treatment effects were noted in the parathyroid glands of male rats.

Urinary bladder (females only)

No treatment effects were noted in the urinary bladder of female rats.
Liver
The incidence of cystic degeneration of hepatocytes was increased in male rats exposed to

700 and 7000 ppm of isoprene as compared with those from the 0 ppm exposure group.

CONDUCT OF THE PWG

Prior to the PWG, the PWG Chairperson reviewed the pathology tables, the SP’s narrative,
the Pathology Data Review, the Quality Assessment Report, and microslides of tissues
selected for QA review. The PWG Chair then selected slides for review by the PWG,
including representative examples of lesions, and lesions for which there were differences
in diagnoses among the SP, QAP, and PWG Chai.

RESULTS OF THE PWG REVIEW

Mammary gland

The SP, QAP and PWG Chair generally agreed on the inc'dences for neoplastic and
nonneopiastic lesions in the mammary gland. The incidence of single and multiple
fibroadenomas was increased in isoprene-exposed male and female rats. Fibroadenomas
consisted of collections of dense collagenous stroma with acini lined by a well-differentiated
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single layer of cuboidal epithelium which was often vacuolated. In addii. n, the incidenice of
mammary gland cgrcinoma was increased in male rats. Carcinomas ad solid, papillary
and acinar pattems formed by cuboidal to columnar epithelium anu fine fibrovascular
stroma. Representative siides were shown to the PWG and there was good agreement
between the SP, QAP, PWG Chair and PWG.

Kidney

The SP, QAP and PWG Chair generally agreed on the presence of proliferative le sions in
the kidneys from male rats. The incidences of renal tubular hyperplasia, adenoma and
carcinoma were increased in isoprene-exposed male rats. in general, nephropathy was
found to be of moderate to marked severity in those kidneys with proliferative lesions. No
renal lesions were considered to be exposure-related in female rats. Some slides
containing lesions on which there were disagreements in diagnosis among the SP and/or
QAP and/or PWG Chair were shown to the PWG. Two lesions diagnosed by the SP and
QAP as stromal nephromas ware shown to the PWG and were diagnos: . as mesenchymal
tumors. These tumors were poorly circumscribed cortical accumulations of dense fibrous
and myxomatous connective tissue with scattered trapped cortical tubules. In one animal,
there were prominent tubules with large, dilated lumens, pseudostratified tall columnar
epithelium, and microvilli and/or cilia. '

Testis

The SP, QAP and PWG Chair generally agiwed on the presence ¢ .torstitial cell
hyperplasia, adenoma and carcinoma in the testes from male rats. “he increased
incidences of bilateral interstitial cell adenomas, and in combinec unilateral and bilateral
interstitial cell adenomas was confirmed. Although the QAP idenified a decrease in the
incidence of interstitial cell hyperplasia, the PWG Chair and PWG agreed thei the incidence
of intersttiai ceil hyperpiasia was faisely decreased since hyperpiasias wers ert-~red into
TOMS only if they occurred in nontumor-bearing testes. Representstive slides wei.: shown
to the PWG and there was good agreement between the SP, QAP, PWG Chair and PWG.

Brain (female rats only)

The SP, QAP and PWG Chair generally agreed on the presence of neoplasms in the brain
from female rats. “he slight increase in the incidence of brain neoplasms in treated femaie
rats may be exposure-related. Representative slides were shown to the PWG. The
astrocytoma in the control rat was down-graded to gliosis by the PWG and one diagnosis of
malignant glioma was changed to medulloblastoma. Astrocytomas and = ssis consisted of
poorly circumscribed aggregates of loosely- to densely-packed, small astrocyte-like cells
with inconspicuous vascularization. Malignant gliomas consisted of compressed nodular
mass composed of sheets and clusters of neoplastic cells (pleomorphic cells with
hyperchromatic to vesicular nuclei) separated by variable amounts of amorphous
eosinophilic matrix. Meningeal sarcomas were poorly-circumscribed masses composed of
interlacing bundies and streams of spindle cells interspersed with large, pleomorphic cells
with indistinct borders and prominent vesicular nuclei. Granuiar cell tumors were discrete
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noduies of L.osely-packed, large, polygonal cells with abundant finely granular eosinophilic
cytoplasm.

Mononuclear cell leukemia/Spieen fibrosis

The SP, QAP and PWG Chair generally agreed on the presence of mononuclear celi

leukemias in male and female rats and that the incidence in contro! and isoprene-

exposed animals was within recently documented historical control ranges. The
inaidence of splenic fibrosis was increased in male and female rats exposed to 220.

700 and 7000 ppm of isoprene as compared with those from the 0 ppm exposure

group. Splenic fibrosis consisted of iregular, variably sized, subcapsular red pulp

areas of coridensed collagenous stroma which partly or comnietely replaced any

cellular constituents. An assoCiatc: hetween splenic fibrosis and mononuclear cell

leukeniia was not confirme.). Repre .entative slides were shown to the PWG and

tirere was good agreement L tw zen t.e SP, QAP, PWG Chair and PW"=.

Lung

The SP, QAP and PWG Chair generally agreed on the presence of inflammatory lesions,
lung mineralization and alveolar epithelial hyperplasia in the lung from male and female rats
and that no treatment-related irends were present. The QAP did, however, consider
granulomatous inflammation (diagnosed as a separate iesion by the SP) to be part of
chronic active inflammation rather than a separate lesion and was deleted as a line entry.
No slides were shown to the PWG becduse no treatment related effect was found by the
SP, QAP or PWG Chair and there was good agreement between the QAP and PWG Chair.

The SP, QAP and PWG Chair generally ag:=3d on the presence of inflammatory lesions,
olfactory epithelial atrophy and metaplasia in the nose rom male and female rats and that
no treatment-related trends were present. No slides were shown to the PWG because no
treatment related effect was found by the S®, QAP or PWG Chair, and there was good
agreement be »en th2 QAP and PWG Chair.

Parathyroid gland (male rats only)

The SP, QAP ar* PWG Chair generally agreed on the presence of parathyroid gland
hyperplasia from male rats and that no treatment-related trends were present This lesion
occurred in animals with extensive renal nephropathy and was considered to be secondary
to the renal lesion. No slides were shown to the PWG because no exposure-related effect
was found by the SP, QAP or PW3 Chair and there was gond agrzement between the QAP

and PWG Chair.

Urinary bladder (femaie rats only)

The SP, QAP and PWG Chair generally agreed on the presence of hyperplastic lesions in
the transitional epithelic.n of the urinary biadder from female rats and that no exposure-
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related trends were present. No slides were shown to the PWG because no exposure-
related effect was found by the SP, QAP or PWG Chair and there was good agreemem

between the QAP and PWG Chair. .
Liver

The SP, QAP and PWG Chair generally agreed on the presence of cystic degeneration of
hepatncytes in the liver from male rats and that there was a slight increase of this lesion in
iseprene-exposed male rats. No slides were shown to the PWG because there was good

agreement between he SP, QAP and PWG Chair.

The only post-PWG action item involves the review of neopiasia in the brain of female rats
by NIEHS/NTP selected experts. This review was completed and was consis.ient with the

PWG finc'ngs.

(?771_,4/ /7 OZ/ 5 /9&/97

Lynda L. Lanmng. DV.M, DAW
PWG Chairperson
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QUALITY ASSURANCE STATEMEMT

The Path Working Group report has been audited by the Quality
Assurance Unit of Pathology Associates Iniemational. PAIl has a functioning
and responsive Quality Assurance Unit which reports directly to management
The following is a record of audits and their resulting reports:

Date Findings Rencted
Date of to Management
Ir spection Phase Inspected and Study Director

7-30-97 Audit of Chairperson’s Draft Report 7-30-97

8-21-97 Audit of Chairperson'’s Final Report 8-21-97

9-22-97- Audit of Chairperson’s Revised Final Report 9-22-97

(DQ»O@/'7 Qa9

Deanna Croghan, B.S. / Dats
Quality Assurance Specialist

Sponsor: National Toxicology Program
National institute of Environmental Health Scienices

Title: Pathology Working Group Chairpsrson's Report
Two-Year Chronic Inhalation Toxicity and Carcinogenicity Study of Isoprene
(CAS NO.78-79-5;C61825B) in Fischer 344 Rats




N1 rATHOLOGY WORKING GROUP
FOR

Chen .cal Name _Isoprene.
(of § _618258 __ TOMS# _Q05135  Test¥ _Q7  Species R2

Lab BN Study LChonic ______ Route _inhalation “
Doses '
Males Rats Females Males Mice Female
~Lontral —Control ——————e ———
o —22000m —220ppm —— —_
—200ppm —200pom
~2Q900ppm ~Z000pom
Chemical Manager: Do laseph Royeroft
Project Officer: ~Dc_laseph Royeraft
Principal Investigator: —De_8illy Chosy
Study .Pathologist: —Dc Sondra Grumbein

Quality Assessment Pathologist: ~Dr_Margarita Gruehbel
Cuality Assessment Laboratory: -Experimectal Pathaology L aharatagies

PWG Pathologist: _Dr._Rahegt Silis
Date of PWG: July 11, 1997 Date Received from QA: June 06, 1997
PARTICIPANTS .
Chairperson/Affiliation Signature ¢
Y
Lynda Lanning, D.v.M.; PAI mez{z_zﬁmum
Members/Affiliation

Sagnature

Ronald Herbert, D.V.M., Ph. D.; NIEHS \ w
Robert Sills, D.V.M., Ph.D.; NIEHS

{
Joel Leininger, D.V.\i., Ph.D.; NIEHS %(/ /( ,)d;""”—"

Ann Radovsky, D.V.M., Ph. D.; NIEHS N
Volker Geiss, D.V.M., Ph. D.; NISHS ,4(7 1’/‘: d
Russell Cattley, V.M.D., Ph.D.; CiIT :
» H -§
Suzanne Botts, D.V.M., Ph.D.; EPL Saawnwe et
U ,

Stefan Platz, D.V.M., Ph.D.; {Observer)

Bnehringer Ingetheim Wtk Consd D r/
._Dm(kxs woif Pum PLY, 6534 > 0{7& ({W

January, 1996 Form No. 50
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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY that ihe microimages appearing on this microfiche are accurate
and complete reproductions of the yecords of U.S. Environmental Protection Agency
documents as delivered In the regular course of businesa for micrafliming.
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(Month) {Day) (Year) Camera Qpemor
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