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FC-143: Two Year Oral Toxicity-Oncogenicity Study in Rats
Pee_r Review of Ovaries

The slides from the ovaries from FC-143: Two Year Oral Toxicity-Oncogenicity Study in
Rats were peer reviewed by two veterinary pathologists: Peter C. Mann, DVM,
Diplomate, American College of Veterinary Pathologists and Steven R. Frame, D.V.M.,
Ph.D, Diplomate, American College of Veterinary Pathologists. The slides were
originally examined and reported by Dr. Robert Geil (study pathologist) for Riker
Laboratories, Inc., 3M (Project Number: 0281CR0012). The peer review focused on
proliferative lesions of the ovary. The peer review pathologists discussed issues related
to diagnostic nomenclature and criteria and reached agreement on lesion diagnoses and
grading, as well as interpretation of the peer review findings. This agreement is reflected
in the following report.

Materials and Methods

All slides listed as available by the study pathologist were made available for the peer
review. The ovaries from a few animals were not present at the time of the initial
evaluation, and these same ovaries were not available for peer review. The original
diagnosesmdﬂ:epeumviewdinsnosaforﬂxeovuiesﬁoreachuﬂmalmgivenin
Appendix A. In those cases where the peer review pathologist agreed with the study
pathologist, the peer review diagnosis is listed as “Agrec”. For the purposes of analysis,
thedataaresepuatcdinmﬂmuuﬁmahmatdiedonorbcfomﬁweeksonsmdy,md
those animals that died after 53 weeks on study. The animals that died on or before 53
weeks on study included those sacrificed at the interim sacrifice and early deaths. Since
noneoftheseanimalshudanyprolifuativeleﬁominﬂwovuiepincithu-theiniﬁal or
peer review evaluations, they were not included in the reporting or analysis of data
below.

Criteria for Diagnosis of Proliferative Changes in the Ovary

In the normal aging ovary of rats, senescent corpora lutea develop into interstitial glands.
This gonadal stromal change presents as small glands, lined by cuboidal cells. In some
cases, these cells may become more columnar and have a sertoliform appearance. In
addiﬁon,hwedwusmyappeninmewuimmmmow“ncenamayalw
appear to form glands, but they have a characteristic fine granular, foamy appearance
which is not present in interstitial glands, although the latter cells may have a
macrovesicular vacuolar cytoplasm. The above changes are normal for aging rats, and
should not be diagnosed as proliferative changes.

Proliferative lesions (hyperplasia or neoplasia) intrinsic to the ovary are generally
classified as cither epithelial, gonadal stromal (sex cord-stromal) or germ cell in origin
(Dixon et al, 1999; Peluso and Gordon, 1992; Alison et al., 1990). Proliferative lesions
observed in the ovaries from the current study were all gonadal stromal in origin. This
category includes lesions composed of granulosa, thecal, luteal or sertoli-like cells, or
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mixed populations of these cell types (Dixon et al, 1999; Peluso and Gordon, 1992). It
hasbeenreeommmdedﬁmﬁ)tthep\npomofmdysismdwdmﬁonofcarcinogenic
ﬁsk,hmrsderivedﬁommdals&omledlsbeeombined(?eluso and Gordon, 1992).
Thus, forﬂﬁspeerrewew.hypuphmandneoplmwmdmgnoudugomddmomal
hyperplasia and gonadal stromal adénoma, respectively (Peluso and Gordon, 1992). -

Gonadﬂmmalhypaplasiaispresmtwhmthcinmﬁﬁdmd/ormﬁfomoens(bm
notﬂxemmallMceﬂs)fomdisaﬁeordiﬂineafeumnﬂiningmlmeddustasor
tubularproﬁlesofstromnleellswithorwithoutminamcinﬁbrousconnecﬁveﬁssue.
}.Iypetplasia was graded from 1-4, depending on the relative size of the proliferation
(increasing grade with increasing size).

Wmny,ﬂleremmdmcymlogiedfemuuthatdisﬁngﬁshgomdalmmal
hyperplasia from gonadal stromal adenoma. Therefore, to allow for some consistency in
diag:ods,ﬂwuitaiaeshbﬁahedforgomddsﬁomﬂadmomisbuedprhnuﬂyonthe
somewhat arbitrary feature of two-dimensional size. Gonadal stromal adenomas are
diaposedifﬂwdimnetaofthelesiomismthm3mm(Dixonetal,l999). This
corresponds to about a single field using the 10x microscope objective. If an animal had
both adenoma and hyperplasia present, only the adenoma was recorded. Since size is the
primary criterion differentiating hyperplasia from tumor, the assessment of incidence data
forthweleaionsincludedmwalusﬁonbuedmﬁwmmlincidenceofpmﬁfemﬁve
gonadal stromal lesions (combined hyperplasia and adenoma).

Many of the ovaries diagnosed with gonadal stromal hyperplasia during the peer review
of this study contained very small areas of proliferation which would probably not be
diagnosed during a routine evaluation (Dixon et al, 1999; Peluso and Gordon, 1992),
However, to ensure that no subtle dose-cffect was overlooked, all possible proliferative
changes were diagnosed during the review.

Incidences of proliferative lesions (gonadal stromal hyperplasia, adenoma, or
hyperplasia/adenoma combined) were evaluated by the Cochran-Armitage trend test and
the Fisher’s exact test. Statistical significance was judged at P < 0.05.

Results

Thepresenceofnllptolifaaﬁveledonsinﬂmovuiesofindividualratsispresentedin
Appendix A. The incidence of gonadal stromal hyperplasia and/or adenoma in the ovaries
of all rats on study beyond the one-year (53-week) interim sacrifice is shown in Text
Table 1. Rats sacrificed at the one-year interim sacrifice, as well as rats that died prior to
the interim sacrifice, were not considered “at risk” for tumor development. This is
rcﬂectedinthcﬁctthatﬂxemmberofuﬁmalslyoup,asgivmishblel,islessthanso
(as appears in the original report) and varies slightly among groups based on the number
of deaths in cach group that occurred before the interim sacrifice. The number of animals
examined per group also reflects animals for which no ovary was available for review.
Incidences of ovarian lesions based on the original microscopic evaluation can be found
in the original study report (Sibinski, 1987)
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Table 1

Incidence of Gonadal Stromal Hyperplasia and Adenoma in Rats*
Dose 0 30 300 -
No. Examined 45 47 46
Hyperplasia (Total No.) 8 16 15

-Grade 1 6 7 5

- Grade 2 2 3 1

- Grade 3 0 S 6

-Grade 4 0 1 3
Adenoma 4 0 2
Adenoma and/or
Hyperplasia 12 16 17

*Animals on study beyond the interim (53-week) sacrifice

Mwmmmﬁsﬁaﬂyﬁgniﬁmmmhymhsia(mmmba),admomu,
orhypuplasidudmomacombinedinuwedgmnpscompmdmmoh. Some
evidenoeofinausedluimgmdnﬁ:rpmﬁﬁunﬁwledmwuobsavedinﬂm%ﬂppm
group. For example, incidences of proliferative lesions diagnosed with a grade of 3 or
more (that is, grade 3, 4, or adenoma) was 4/45, 6/47 and 11/46 in the 0, 30, and 300 ppm
groups, respectively. The incidences of lesions of grade 3 and above were statistical
significant at 300 ppm (P = 0.046 and 0.048 for the Cochran Armitage and Fisher’s test,
respectively). However, treatment-relsted progression of proliferative lesions to the size
aituiuuubﬁshedﬂ:udmomadidnotom.uinddmcuofadmuwuchighestin
controls,

Discussion and Conclusions

The slides of ovaries of rats from a two-yeer feeding study with FC-143 were peer
reviewed with emphasis on proliferative lesions of the ovary. Lesions diagnosed by the
peer review pathologists as gonadal stromal hyperplasia or gonadal stromal adenoma

1o the diagnoses of tubular hyperplasia or tubular adenoma by the study
pathologist (one granulosa cell tumor-a type of gonadal stromal tumor—was also .
diagnosed by the study pathologist). The diagnostic terms used by the peer review
pathologists were based on more recently published nomenclature, and the more generic
dedguaﬁonofgomddsuomdluiombetumﬂemdmmofmorphologic
changes observed in the proliferative lesions. Furthermore, based on current diagnostic
nomenclature, tubular hyperplasia or adenoma would suggest an origin from ovarian
surface epithelium rather than from ovarian stromal cells.

Bxceptﬁordiffumcuindiugnosﬁcmmmdaﬂm,ruultofﬁepeamviewwmshnﬂn
to those of the original study for the 300 ppm group. More disparate results occurred for
the control and 30 ppm groups where more hyperplastic lesions (irrespective of the
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mmwouud)wmohmedbythepeamviwptholom Based on the results
of&apecnﬁw,thcemmmﬁlﬁuﬂyduﬁﬂminminmm
hypcplaﬁn,admmondmnndhypcplnhmbimdinmmdgmupumhﬁvem
controls. Somwidmofwledmmmchwauldmupondwm
-mmmmofmnumwummm-soomm. However,

occurred in greater incidences in the control group than in either of the treated
groups. _
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0 ppm (Group 1)
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0 ppm (Group 1) - continued
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0 ppm (Growp 1) - continued
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30 ppm (Group 6)

11



DuPont-15261

;
|

PEER AEVIEW DX |
inero "7 WIMNNORMALUMTS | Aonem |
Lz T T

. STROMAL

MNIMAL,
nare| w |  wowvomsss | weamews |
Y T ¥ -
L7 B T S— -

STROMAL
M__'Lm—w__jw

MODERATE,
m_&wm_mm__
] 101 |  wrewwomsuisers | aomey
her®| 108 | weomsisers | aones |
(mazeo | 108 | wmanNomeaL uMTe [ aones—
inaret | o | wmeinomeLseTe —agnm
el o | woenomswes | o |
el w | wrecomsiure T |

WMWM STROMAL

GRANULOGA CELL. TUMOR, BENIGN, MODERATE,
moe UNATIW, | wearpaal |
moel @ | wreomaiws | s

STROMAL

HYPERPLABIA,

UNILATBRAL;
merer| 108 | overuearam _onr |
ngel o T wmeiomss | e

STROMAL

HYPERPLASIA,
moe] © | woeommuwrs | weamsma |
powl o | wossomuowre | s

STROMAL

HYPERPLABIA,
' . CVYST, BILATERALTUBULAR HYPERPLASIA, SEVERE,

STROMAL

HYPERPLABIA,

MODERATE,
 IR-4788 - NILATER
JR-4764
1R-4788

12



DuPont-15261

300 ppm (Group 5)
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300 ppm (Group 5) - continimed
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300 ppm (Group 5) - continued
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