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Washington, DC 20460-0001

Re: Pyridine Chronic Study

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 Pathology Working
Group (PWG) report and the Summary Tables for the chronic dosed water studies on Pyridine
(CAS No. 110-86-1) in male and female F344 rats and male Wistar rais are enclosed for your

review.

The NTP assembles a Pathology Working Group to review very study and to resolve any
differences between the study laboratory and qualiy ass ssment pathology evaluations. Please
note that the PWG conclusion of the study results is base solely on the pathnlogy 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 control data.

The Summary Tables contain the Incidence Rates of Neoplastic and Non-neoplastic Lesion data
and the Statistical Analysis of Primary Tumors data peitzining to the laboratory animals. All
study data are subject to an NTP retrospective audit and the interpretation may be modified based
on the findings.

A wide variety of NTP information is also available in electronic format on the world-wide web, for
example, the NTP Annual Plan, abstracts of NTP Reports, study data, and the status of all NTP
studies. To view this information requires access to the internet and a Web browser such as Netscape
Navigator or Internet Explorer. 7o access the NTP home page, use the URL http://ntp-
server.niehs.nih.gov/. Commiids on the usefulness of this site and suggestions for improvement are

encouraged.

Please contact Central Date vianagement (CDM) at (919)541-3419 if you have any questions. You
may also fax your requests for inforynation to CCM at (919)541-3687 or send them via e-mail to

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

Sincer7ly,

William Eastin, Ph.D.

Head, Inforn tion Systems & Central Files
Environmen. Texicology Program

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

Dr. J. Dunnick

Central Data Management
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PATHOLOGY WORKING GROUP CHAIRPERSON'S REPORT

2-Year Chronic Dosed Water Study of Pyridine (C55301B) in male and female F344
Rats and maie Wistar rats

PWG Participants: Drs. M. Jokinen (PAI-Chairperson), S. Botts (EPL), S. Ching, E.
Gaillard (EPL-QAP), R. Herbert (NIEHS), F. Little (PAI-Observer), S. Platz (3oehringer
Ingleheim-Observer)}, A. Radovsky (NIEHS), A. Yoshida (NIEHS-Observer)

Date: July 22, 1997
Site: NIEHS, Research Triangle Park

The PWG convened to review selected slides from male and female F344 rats and male
Wistar rats administered pyridine by dosed water for two years. The doses and numbers
of animals examined microscopically per group were as follows:

F344 Wistar
Dose M F M
0 ppm 50 50 50
100 ppm 50 50 50
200 ppm 50 50 50
400 ppm 50 50 50

The study was conducted at TSI Mason Laboratories. The Study Pathologist (SP) for
the F344 rats was Dr. P. Hildebrandt and the SP for the Wistar rats was Dr. D.
Goodman, both of PATHCO, Inc. The Quality Assessment Pathologist (QAP) for both
the F344 and Wistar rats was Dr. E. Gaillard of EPL.

A number of organs contained potential treatment-related effects; the QAP reviewed
these organs in all animals for all diagnoses, both neoplastic and nonneoplastic. in
addition, the QAP reviewed aii tumor diagnoses in aii animals (except for diagnoses of
Interstitial Cell Adenoma in the testes of male F344 rats). Organs reviewed for all
diagnoses were as follows:

Male F344 Rats Eemale F344 Rats Male Wistar Rats
Liver Liver Liver
Kidney Kidney

Testes

In addition, spleens from ai! male and femal~ F344 rats were reviewed for mononuclear
cell leukeniia, lungs from all male F344 rats were reviewed for Lung, Bronchiole,
Alveolus - Hyperplasia, and lungs of all Wistar rats were reviewed for Lung, Alveolar
Epithelium - Hyperplasia or Hypertrophy.

MMARY QF THE PWG FINDIN
Kidney

Incidences of Renal Tubule - Hyperplasia and combined incidences of Renal Tubule-
Adenoma; Adenoma, multiple; and Carcinoma were greater in 200 and 400 ppm
male F344 rats than in the 0 and 100 ppm groups. The average severity of
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Nephropathy was marginally greater in the 400 ppm group of male F344 rais than in
the other male F344 rat groups.

The incidence of Renal Tubule - Hyperpiasia was ccnsiderably increased in the 100
ppm dose group of male Wistar rats as compared with the control and other treated
groups. The average severity of Nsphropathy in male Wistar rats in aii dose groups
was considerably greater than in male F344 rats. Combined incidencas of Renal
Tubule - Adenoma: Adenoma, multiple; and Carcinoma were greater in the 100 and
400 ppm dose groups of ‘Wistar rats as compared with the 0 and 200 ppm dose groups.

Mononuc:ear Cell Leukemia

Incidences of Mononuclear Cell Leukemia were somewhat increased in treated groups
of female F344 rats as compared with controls.

Testes

The combinec incidence of Interstitial Cell - Adenoma and Intersiitial Cell, Bilatera! -
Adenoma was greater in the 400 pprn group of Wistar males than in the controi Wistar
males. Incidences of Interstitial Cell - Hyperplasia were slightly increased in the 200
and 400 pprm dose grouns of Wistar males as ccmpared with controls. The incidence of
Atrophy was lower in the 400 ppm male Wistar group than in the other maie Wistar
groups, and the incidences of Artery - Inflammation were lower the 200 and 400 ppm
male Wistar groups as compaied with the control Wistar group.

Liver

A number of nonneoplastic lesions were seen in the livers of treated male and female
F344 rats and treated male Wistar rats. These included Liver, Centrilobular -
Degenerztion and Necrosgig; Livar, Periportal - Fibrosis: Liver - Fibrosis (male F344
and Wistar rats); Liver, Centrilobular - Cytomegaly (female F344 rats); Vacuolization,
Cytcplasmic; and increased incidence and/or severity of Pigment and Bile Duct -
Hyperplasia.

CONDUCT OF THE PWG

Prinr to the PWG, the PWG chairperson reviewed the pathology tables, the SP's
narrative, the Pathology Data Review, the Quality Assessment Report, and microslidas
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 was a
cifference in diagnosis among the SP, QAP, and PWG chair.

RESULTS OF THE PWG REVIEW

Kidney
Maie F344 Rats

The SP had diagnosed greater incidences of renal tubular neoplasms and hyperplasia in
200 and 400 ppm males than in controls. The FWG reviewed ali diagnosed renal tubular
neoplasms and hyperplasias in the male F344 rats and confirmed these findings.

Microscopically. renal tubular hyperplasia, aderioma, and carcinoma formed a
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morphologic continuum, and were differentiated on the basis of size and complexity.
Tubular hyperplasias consisted of tubules that were dilated from two up to five times
normal size and partially to completely filled by increased numbers of normal arueanng
epithelial cells. Ad3nomas were five or more tubular diameters in size and consi:ied of
relatively normal appearing epithelial cells that formed tubular structures or solid clusters
or masses. One carcinoma was present; it was approximately 3mm in diameter and
composed of densely packed, slightly to highly pleomorphic tubul ir epithelial cells which
slightly infiltrated the adjacent normal parenchyma.

The SP had diaghosed Hyperplasia, Cystic in two kidneys. These lesions consisted of
mildly dilated tubules lined by large, hypertrophic apnearing tubular epithelial cells with
abundant brightly eosinophilic cytoplasm. The epithelial celis formed multiple small
clusters that protruded into the tubular lumen. The PWG recommended these lesions be
diagnosed simply as Hyperplasia without using the qualifier of “cystic”.

Male Wistar Rats

The SP had diagnosed renal tubular hyperplasia and neoplasia in the control group and
in each of the treated groups of male Wistar rats. The QAP added some additional
diagnoses of hyperplasia in the contro! and each of the treated groups; as a resuit the
incidence of hyperplasia was greater in the 100 ppm group than in the other groups. The
PWG reviewed all diagnosed neoplasms as well as a number of representative
examples of hyperplasia and confirmed the diagnoses.

Microscopically, hyperplasias typically were cystic lesions similar in appearance tc the
cystic hyperplastic lesions described above for the F344 rats. Solid hyperplasias, which
are the type typically seen in the F344 rats, were seen but were uncommon. The SP
had diannosed the cystic and the solid lesions simply as Hyperplasia; the QAP. PWG
Chair, . 1the PWG concurred with this. The cystic type of hyperplasias varied in size
from anproximately 5 tubular diameters up to 1'to 2 mm in diameter. The lining
epithelium consisted of large cells with abundant eosinophilic cytopiasm, except in the
case of a few of the hyperplasias in which the epithelium consisted of multiple layers of
smaii ceiis, simiiar to that seen in the solid type of hyperplasias. The epithelium lining
the cystic hyperplasias formed multiple clusters or variably sized papillary projections
which protruded into the lumen. In some cases, generally with the smaller lesions, the
projections filled much of the lumen. The PWG noted that size was not an appropriate
criterion to use in grading the severity of the lesions since some lesior:s were large and
lined by epithelium which formed fairly simple clusters while others were small and iined
by epithelium that formed more complex papillary structures. Therefore, the PWG
recommended that the severity of the hyperplasia be graded according to the complexity
of the hyperplasia, including the number of cell layers and the size and number of

papillary projections.

Microscopically, adenomas in the Wistar rats resembled those in the F344 rats.
However, some of the adenomas were composed of large cells with abundant
eosinophilic cytoplasm which resembled those seen in the cystic hyperplastic lesions. A
single carcinoma was present and this was a very large lesion, approximately 5 cm in
diameter, consisting of multiple, large, solid, irregular masses of densely packed
epithelial cells surrounding a large central core of necrotic debris and inflammatory cells.
The epithelial cells comprising the neoplasm were large with abundant eosinophilic
cytoplasm and resembled those seen in the cystic hyperplastic lesions.




Mononuclear Cell Leukemia

The SP had diagnosed somewha: greater incidences of moncruclear cell leukemia in
the 200 and 400 ppm female groups of F344 rats as comparec with controls. This
finding was cenfirmed by the QA/PWG review. The PWG reviewed representative
examples of mononuclear cell leukemia in the spleen, including some cases of
advanced leukemia and some very early cases, and confirmed its presence.

Testes

The SP had diagnosed a greater combined incidence of Interstitial Cell - Adenoma
and Adenoma, Bilateral in the 400 ppm Wistar rat group as compared with the control
and the other treated groups of Wistar rats. This was confirmed by the QA/PWG review.
In addition, the SP had diagnosed slightly greater incidences of Interstitial Cell -
Hyperplasia in the 200 and 400 ppm dose groups as compared with and control and
100 ppm groups; the QAP added a few diagnoses of hyperplasia in each of the groups
but confirmed the slightly greater incidences in the 200 and 400 ppm groups. The PWG
Chair concuirred with the QAP’s findings. The PWG examined typical examples of
interstitial celi adenoma and interstitial cell hyperplasia and confirmed the dizgnoses.
Microscopically, the proiiferative interstitial cell lesions had the same morphclogical
appearance as do these lesions in F344 rats. Clusters of interstitial cel's smaller than or
equal to the size of a seminiferous tubuie were diagnosed as Hyperplasia while clusters
larger than the size of a seminiferous tubule were diagnosed as Adenoma. The
significance of the greater incidences of interstitial cell adenoma and hyperplasia in
treated males was uncertain. Historical control incidences for Wistar rats were not
available so it was not possible to determine if the incidences in this study exceed
historical control ranges for Wistar rats.

Liver

A number of potentially treatment related nonneoplastic lesions were seen in the livers
of treated male and female F244 rats and of the maie Wistar rats. The two study
pathologists had used slightly different terminology to diagnose the liver changes and so
the QAP adopted common terminology, based on the terminology already used by the
two study patholcgists, and appiied it to livers from both rat strains in order to obtain
consistent terminology between the studies from the two strains. The PWG Chair
concurred with the QAP’s findings. The PWG examined a number of livers containing
representative examples of the various lesions and also concurred with the QAP's
findings. Lesions seen in the livers included Liver, Centrilobular - Degeneration;
Liver, Centriiobular - Necrosis; Liver, Centrilobular - Cytomegaly; Liver, Periportal
- Fibrosis; Liver - Fibrosis; Liver - Vacuolization, Cytoplasmic; and increased
incidences and/or severity of Liver, Bile Duct - Hyperplasia and Liver - Pigmentation.

Microscopicaliy, centrilobuiar degeneration was a minimal to marked change
characterized by cytoplasmic vacuolization of centrilobuiar hepatocytes. Centriiobular
necrosis, a minimal to marked change characterized by necrosis of centrilobular
hepatocytes, sometimes occurred in conjunction with centrilobular degeneration. The
PWG members noted that centrilobular degeneration and necrcsis appeared to be more
severe in the Wistar rats than in the F344 rats. Centrilobular degeneration and necrosis
were not diagnosed in F344 rats with severe mononuclear celi  ikemnia in the liver as
these changes were considerad to be secondary to the leukemia.
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Centrilobular cytomegaly, a minimal to mild change, was seen most commonly in the
female F344 rats and occurred with high incidence in the 400 ppm female group.
Cytomegaly was seen in a few animals in each of the groups of male F344 rats and was
seen rarely in the male Wistar rats. Cytomegaly was characterized by varying degrees
of enlargement of centrilobular hepatocytes due an increase in the amount of cytoplasm.
The cytoplasm of affected hepatocytes contained varying amounts of homogeneous
eosirophilic material. The significance of this cytomegaly was unclear. The QAP noted
in his harrative that a similar change had been described in the literature and was
atiributed to anoxia ard the inflow of plasma proteins into centrilobular hepatocytes
when rats are not exsanguinated immediately after death.

Periportal fibrosis, a minimal to moderate change, was characterized by fibrosis of portal
areas with bands of fibrous tissue extending betwe¢ : adjacent portal areas. Fibrosis, a
minimal to moderate change, referred to muitifocal srosis along the capsule which
extended downward along veins and bile ducts directly beneath the capsuie. Periportal
fibrosis was seen commonly in treated male F344 rats, occasionally in the treated male
Wistar rats, and was not diagnosed in the treated female F 344 rats. Fibrosis was seen
commonly in the treated male Wistar rats, less commonly in treated male F344 rats, and
rarely in female F344 rats.

Cytoplasmic vacuolization, a minimal to moderate change, was characterized by
vacuolization of the cytoplasm of hepatocytes other than those in the centrilobuiar
areas. Incidences of cytoplasmic vacuclization were somewhat greater in treated male
F344 rats than in respective controls, while incidences in treated female F344 rats and
in male Wistar rats were similar among control and treated groups.

Bile duct hyperplasia, a minimal to moderate change, was diagnosed whenever clusters
containing six or more bile ducts were present. Inci- _nces in treated male F344 rats and
in the male Wistar rats were similar in treated and control groups but the average
severity was somewhat greater in treated groups than in controls. Incidences in treated
female F344 rats were siightly greater than in the control females.

Figmentation was a minimal to moderate change consisting of varying nuinbers of
macrophages filled with yellow brov.n pigment. The pigment containing miacrophages
often were located within fibrotic areas. The nature cf t. piament was not definitely
determined but it had the appr arance of bile Figment. - mentation was seen in a few
control animals in the male und female F344 rats and i .ne male Wistar rats. However,
the incidences of pigmentation were moderate!, greater in treated male F344 rats and
markedly greater in treated male Wistar rats th. n in the respective controls. incidences
of Pigmentation in treated F344 females were similar to that in controls bu the average
severity in treated F344 females was slightly greater thun that in controls.

The SP and QAP had diagnosed Liver - Necrosis in orie or more animals in each of the
groups of control and treated male and female F344 rats 2and male Wistar rats, except
for the 400 ppm female F344 group. This diagnosis referrad to necrosis of hepatocytes
that occurred in any location other than in the centrilobular areas. There did not appear
to be any relationship between this change and treatment, except that the incidences
were lower in treated female F344 rats as compared with control females.

A number of additional trends were seen in male and female F344 rats and in the Wistar
rats. The significance of these, if any, was unclear. These trends were as follows:




Wistar Rats -- lower incidences of clear cell focus and eosinophilic focus in treated
groups; greater incidence of cystic degeneration in :ne 100 ppm group as compared
with the control and other treated groups; inwar incidences of aingiectasis in the 200 and
400 ppm groups as compared with the contro! and 100 ppm groups. Some of the lower
incidences seen in treated groups may have been related to the fow survival.

Male F344 Rats -- lower incidences of basophilic focus in treated groups; greater
incidences of cystic degeneration in the 100 and 200 ppm groups.

Female F344 Rats -- lower incidences of basophilic focus and greater incidences of
clear cel! focus in (reated groups.

Lung

As part of the QA/PWG review all lungs from male F344 rats were reviewed for
Bronchiole, Alveolus - Hyperplasia, and all lungs from maie Wistar rats were reviewed
for Alveolar Epithelium -- Hyperplasia or Hypertrophy. The SP for the F344 rat study had
diagnosed Bronchiole, Alveolus - Hyperplasia in three 100 ppm ana four 40C ppm
males. The QAP confirmed the pre<ance of hyperplasia in these lungs but
recommended use of the site Alveoiar Epitheiium rather than Bronchiole, Aiveoius. The
PWG Chair concurred with the QAP. The SP for the Wistar rat study had diagnosed
Alveolar Epithelium - Hyperplasia in two 200 ppm males ana Alveolar Epithelium -
Hypertrophy in one 100 ppm male. These findings were confirmed by the QAP and
PWG Chair. Since the incidences of these lesions were low with no apparent
relationship 1t 'reatment, and since there was agreement between the QAP and PWG
Chair concern: g these iesions, no slides were shown to the PWG.

POST-PWG *TTION ITEMS

Results of earlier (unfinished) studies with pyridine in F344 rats had suggssted that
administration of pyridine led to an increase in mononuclear cell leukemia {(MCL).
Accordingly, this study was conducted in Wistar rats, in addition to F344 rats, since the
Wistar rat has a low spontaneous rate of MCL and it was thought that this could make it
easier to detect a treatment related increase in MCL The SP’s findings had not incicated
any treatment related effect cn the incidence of MCL in the Wistar rats, thus the spleens
and livers of the Wistar rats were not examined by the QAP for the presence of MCL.
However, all livers had been examined during the QA/PWG review and no MCL was
seen. Since ail spleens had not been examined, the PWG suggested the PWG Chair
examine them all for MCL, using the slides of MCL examined by the PWG as a
refererice. The PWG Chair examined all spleens and noted MCL, which had not been
diagnased oreviously, in the following animals: 0 ppm male number 017, 100 ppm male
number U898, and 200 pprr male number 118:; all of these were eariy cases. In addition,
the spleen of 100 ppm male number 062 contained malignant lymphoma; the SP had
diagnosed lymphoma in the thymus and mesenteric lymph node of this animal but had

not diagnosed it in the spieen.
/)

P Lo/ Sl S Ve
Micheal P. Jokinen, BUM / Date ¢

P.JG Chairperson
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CERTIFICATZ CF AUTHENTICITY

THIS 15 TO ZERTIFY that . 3 micioimages appearing on this microliche are accurate
and completa saraduclions s records of U.S. Environmental Proteclion Agency

o Im it ¢ a,utar course of business lor nilcrafiiming.
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