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SC-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

K. S. Rao, R. Stejskal and R. G. McConnell

Department of Pathology-Toxicology
Searle Laboratories

INTRODUCTION

The commercial grade finished product of SC-18862, a dipeptide
ester sweetening agent, may contain from 0-2% of a conversion product,
SC-19192. This conversion product is also produced from SC-18862 spon-
taneously under various laboratory conditions. The human population con-
suming SC-18862 would also be exposed to varying concentrations of SC-19192.
Hence, the preclinical testing of SC-19192 for its potential toxicity was
performed. In this toxicity study SC-19192 was administered to young
albino rats of both sexes orally in the diet for 115 consecutive weeks. It
was the intent of the study to evaluate the safety and tumorigenic potential
of SC-19192, and to induce and define such adverse effects as might occur

only at prodigious multiples of the estimated daily human intake.

METHODS

Material evaluated.

SC-19192 is a fine white powder with the chemical name S-benzyl-3,

6-dicxo-2-piperazine-acetic acid. Twelve lots [IR A6906, 4R Drogt IV-236B,



2R Drogt IV-232A, 2R Drogt IV-232B, 4R Drogt IV-236A, 3R A-7273, 3R 1V-233B,
2R IV-232C, 2R A~7274, 6R JDR 5-30A (A9805), 5R JD 5~18A (A9129), 7R JDR 5-30B

(A9829) ] were used throughout this study.

Animals, housing and diet.

Three hundred and sixty Qeanling albino rats, 180 of each sex, of
the Charles River CD strain were employed. They were housed individually
in suspended wire mesh cages, acclimated to the laboratory environment for
one week and placed on treatment at the age of four weeks. The basal diet
consisted of Rockland Rat/Mouse Diet (complete), Teklad, Inc. for the first
62 weeks and thereafter Purina Rat Chow, from Ralston Purina Co., St. Louis,
was employed. Powdered basal diet with or without the test compound added
was fed throughout the study. Chlorinated tap water was available ad 1libitum.
Animal quarters were air-conditioned with thermostats set to maintain room

temperature at 72°F continuously; artificlial fluorescent lighting was provided

for a 12 hour continuous daily photoperiod.

Experimental design.

Animals were separated according to sex and assigned individual
cages by the complete randomization designl. For technical convenience, six
groups per sex of 30 rats each were employed; initiation of treatment for
the 12 housing sections was staggered over a 2 week period. Each group
was further subdivided into dosage groups of 12 control and six treated

animals as follows:



No. of Rats
Treatment Dosage Multiples of Estimated Per Group Total Rats
Group g/kg/day Daily Human Dose* M F 6 Groups
Control 0 - 12 12 144
Low 0.75 100 6 6 72
Medium 1.5 200 6 6 72
High 3.0 400 6 6 72

*
Based on estimated maximum daily human intake of 7.5 mg/kg orally (assumes
25% decomposition of 30 mg/kg/day intake of SC-18862 to a 27 kg human),

Statistical procedures.

The calculations at each measured time period were based on a treat-
ment group size of six. In cases where there were missing values, the treat-
ment group mean was substituted. An exception to this is the analysis of
body weight, food consumption, and autopsy data where data from all survivors
was used in the calculations. The data base per group varies with the attrition
rate. The mean values are shown in the tables. Each treatment mean was com-
pared to the control mean. The statistically significant differences were
determined by use of the calculated Least Significant Difference.la This
statistic is based on the Student's t-~value and the pooled mean square (pooled
over treatment groups). In cases where the difference between a treatment
mean and control mean, disregarding the sign, is greater than the Least Sig-
nificant Difference, the difference is statistically significant at the 5%

level. These cases are designated by asterisks in the tables.
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Tumor incidence was evaluated by the method of Sachs life table
technique and the adjusted tumor index was tested for significance using

Chi square.

All statistical analysés were performed by Dr. J. Dutt and staff,

Mathematical and Statistical Services Department, G. D. Searle & Co.

Administration of test material.

Treated groups were fed diets prepared by incorporating SC-19192 into
the basal diet on a w/w basis with thorough dry mixing in a Hobart Model VCM-40
mixer. Fresh diets were prepared weekly for the first four weeks, once every

two weeks for the next 12 weeks and once each month thereafter.

Fresh diet was continuously available in individual feeder jars.
Group dosage calculations were made from group mean body weight and group
mean food consumption determinations performed periodically. Food spillage
by individual animals was recorded at these intervals and food consump tion

data from the rats that spilled was not used for dosage calculations.

Physical examinations and observations.

Animals were observed daily for survival. General posture, locomotion,
behavior, level of motor activity and external appearance of pelage, teeth
and body orifices were evaluated prior to the initiation of compound administra-
tion and concurrent with the body weight measurement during the study. Indi-
vidual body weights were recorded weekly for the first four weeks, once every
two weeks for the next 8 weeks and once every four weeks thereafter. Ophthal -
moscopic exams (direct and/or indirect) were performed by Dr. E. Youkilis.
All rats were examined initially prior to treatment and again at periodic

intervals during the study.



Clinical laboratory procedures.

Hematologic, elinical chemical and urinalysis examinations
were performed periodically on one group of 48 rats, containing 6 males
and 6 females from each dosage group. Blood specimens were collected
from unfasted ether-anesthetized rats via the jugular vein at all inter-
vals. The same rats were employed for all clinical laboratory examinations
throughout the study; in cases where an animal employed for clinical 1lab
workup died during the study, another rat randomly chosen from a corres-

ponding group was substituted.

Hematology. Tubes containing sodium EDTA or sodium citrate were

emploved for the hematology or coagulation parameters, respectively. The

following parameters were measured at treatment days 42, 92, 189, 364, 547

and 734.
Parameter Method
Hematocrit Micro method2
Hemoglobin Cyanmethemoglobin3
Total RBC Count Coulter Counter4
Total WBC Count Coulter Counter4
Differential WBC Count Smear5

Prothrombin Time Quick6



Clinical chemistry. Determination of the following parameters

was made on serum separated from blood after clotting:

Parameter

Glutamic pyruvic
transaminase

Glutamic oxaloacetic
transaminase

Alkaline phosphatase
Total bilirubin
Glucose

Blood (serum) urea
nitrogen

Total cholesterol
L-phenylalanine
Sodium

Potassium
Calcium

Protein electro-
phoresis

Urinalysis.

Treatment Interval
(Days)

42 ,92,189,364,547,734

42,92 ,189,364,547,734
42,92,189,364,547,734
42,92,189,364,547,734

42,92,189 364,547,734

42,92 ,189,364
42,92,189 364,734
42,92,189,364,547,734
734
734

734

734

Method

Russel & Cotlove7

Russel & Cotlove7
McComb & Borver58
Jendrassik and Grof9

Frings et al 10

Marsk et a1ll
Levine 55.3112
Hill et a1l?

Willislb

Willisl4

Pylrus et _a_l15

Cellulose acetate1

Urine specimens were collected on treatment

days 42, 92, 190, 364, 547 and 734 from unfasted rats housed individually

in metabolism cages for 2-4 hours.

on the next page:

The parameters were measured as listed



Parameter Method

Specific gravity Total solids meter
pH Bili-Labstix (Ames)
Occult blood Bili-Labstix (Ames)
Protein Bili-Labstix (Ames)
Glucose+ Bili-Labstix (Ames)
Ketones+ Bili-Labstix (Ames)
Bilirubin Bili-Labstix (Ames)
Microscopic on spun

sediment Light microscopy
Urobilinogen++ Urobilistix (Ames)
Phenylketones Phenistix (Ames)

Not measured on treatment day 547.
Not measured on treatment days 92, 734,

Postmortem examination procedures.

Rats found dead during the study were autopsied immediately when-
ever possible. In céses where the necropsy could not be performed promptly,
the thoracic and abdominal cavities of dead rats were opened and the entire
animal was immersed in neutral buffered formalin fixative for subsequent

gross examination and dissection,

At study termination all survivors (unfasted) were selected at
random, anesthetized with ether, and exsanguinated via the abdominal aorta.
Animals killed in extremis and by design were immediately autopsied, and
entire organs or representative tissue blocks from stomach, small (duodenum,

jejunum) and large intestine, lung, heart, liver, kidney, spleen, pancreas, pitu-

itary, thyroid-parathyroid, adrenal, ovary, uterus, vagina, testis, ventral and




dorsal prostate, seminal vesicle, mammary gland, urinary bladder, lymph

node (mesenteric), nerve (brachial plexus), brain, spinal cord, bone with
marrow (rib junction), bone marrow smear, salivary gland (submax.), and eye
(right) were removed following gross examination. Underlined organs were
weighed fresh only in animals killed by design or in extremis; organs from
animals found dead were not weighed. Tissues were submitted for processing

unless severely autolyzed.

Pituitary and eye were fixed in Zenker's acetic solution; all other
tissues were fixed in cold neutral buffered formalin. Representative blocks
of the above fixed tissues from control and treated groups were embedded in

paraffin, sectioned and stained with hematoxylin-eosin.

Tissue specimen selection for microscopic evaluation:

Stomach - One sagittal section encompassing forestomach, fundus
and pylorus.

Liver - One section each from left and right lateral lobe.

Lung -~ One section from right middle 1lobe,

Kidney - One transverse section from each kidney.

Heart - One section through the mid-ventricles.

Ovary and Testis - One section from each organ, bilaterally.

Mammary gland - One section from right 4th and 5th glands.

Brain - Seven coronal sections representing all major neuro-
anatomic areas of the brain were evaluated. The fixed
brain was cut in five coronal slices measuring approximately
4 mm in thickness which were numbered 1 through 5, and
embedded in paraffin. Two microscopic sections each were cut
at different levels from block 3 (optic chiasma) and block 5
(midportion of cerebellum with trapezoid body); one section
each was cut from blocks 1, 2 and 4.

Urinary bladder - Fixed urinary bladder was bisected longitudinally
and both hemispheres were embedded in one paraffin block.
Two sections at different levels (4 levels in all) were
examined.

One representative section was examined microscopically from each
of the other organs listed. In addition, each usual or unusual lesion

observed grossly was processed for microscopic evaluation,



All tissues examined microscopically are listed in Table 10.

Additionally, tissue blocks from heart, liver, kidney and adrenal
of survivors were frozen in liquid nitrogen and stored at -94°F for sub-
sequent processing, if indicated. Air dried smears of femoral marrow in
fetal calf serum were stained with Romanowsky stain and stored for sub-

sequent use if needed to supplement marrow sections.
RESULTS

Physical and behavioral sigms.

Throughout the study, there was no evidence of a compound effect
with regard to physical appearance and behavior among the rats at any

treatment level.

Signs of aging commonly observed in laboratory rats of the Charles
River strain occurred at a low or moderate incidence during the first year
and with gradually increasing frequency during the second year of the study.
These signs were noted at a comparable rate in both treated groups as well
as in the control group; they included hunched appearance, roughening of the
fur coat, desquamation of the tail, sores on all parts of the body, par-
ticularly on the tail, localized alopecia on extremities and body, stains on
the fur coat or urine stains on the abdominal fur seen more comnonly in males
than in females, and soft feces. During the second year, the number of
animals showing respiratory signs, characterized by labored respiration,
wheezing, etc., increased at a comparable rate in all treated groups, as well

as in the control group.
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An unidentified infectious disease spread among the animals between
12 and 14 weeks of treatment. Control and treated animals were affected
with equal frequency and severity. Many of the affected animals exhibited
a swollen neck, primarily related to enlargement of the submaxillary glands.
Eyes of affected animals were bulging, appeared red, and exhibited moderate
lacrimation. The above symptoms were suggestive of a virus infection of the
salivary and Harderian glands, sialodacryoadenitis similar to that described
by Innes and Stanton (1961)17. All affected animals recovered within two

weeks.

Another unidentified infectious disease occurred in high incidence
between 48 and 52 weeks of treatment. Again, the control and treated rats
were affected with equal frequency and severity. Many animals in all groups
were morbid. Affected animals exhibited anorexia, loss in weight, labored
respiration and dyspnea. Non-survivors exhibited moderate to severe
pneumonia, histologically. To prevent further loss of animals, all morbid
rats were injected IM with 20,000 units of potassium penicillin G (Pfizerpen,
Pfizer, Inc.) daily for 4-8 days. This empirical measure reduced the
lethality and morbidity among animals. All affected animals surviving
recovered in about two weeks. Over a period of two weeks, a total of 17

animals (8 control; 3 low dose; 4 medium dose and 2 high dose animals) died.
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Survival rate. Survival data are presented in Table 1.

No detrimental compound-induced effect on the survival rate was observed
in any of the groups throughout the treatment period. However, a significant
increase in survival rate was observed in the medium and high dose groups at

some intervals, as indicated in Table 1.

Ophthalmoscopic examination. Individual ophthalmoscopic

findings are presented in the Appendix. A summary of these findings is

listed in Table 2.

Ophthalmoscopic examinations performed periodically on all
surviving rats revealed no evidence of any compound-related alterations
in any of the treated groups. In general the ophfhalmoscopic findings
observed in this study are consistent with "expected' changes as a result
of the aging process. The nature, incidence and severity of lesions

observed are comparable between the control and all treated groups.
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Growth, food and compound consumption.

Group mean body weight, weight gain, food and compound consumption are
presented in Tables 3 and 4 and Figures 1 and 2. A summary of statistically
significant changes in the absolute body weight data, food intake data, and the
concentration of SC-19192 in the diet are presented in Tables 2A, 2B and 4A,

respectively.

Fluctuations in body weight gain were observed in the low and medium
dose male groups during the first 84 days (12 weeks) of the study. Statisticall
significant decreases in absolute body weight mean values were observed in two
of eight measurement intervals at the low dose, and three of eight measurement
intervals at the medium dose level during this period. A statistically signi-
ficant effect was not consistently present, however, at these dose levels. A
statistically significant reduction was consistently present throughout this
period in the high dose male group. By contrast, absolute body weights were un-

remarkable at all dose levels in the female groups during this same time interval

Later in the study, notable alterations in body weight were apparent in
other treated groups. A consistent statistically significant decrease in
absolute body weight was observed in both low and medium dose male groups from
treatment day 168 through 448, but was not present prior to or following this
interval. In the females no consistent body weight changes were present at
any time in the low dose group, but a statistically significant reduction was
consistently present from treatment day 168 to day 558 in the medium dose group.
Such an effect was absent prior to and after this interval, however. The high
dose female group exhibited a significant decrease in body weight from treat-

ment day 112 throughout the remainder of the study.
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The changes in body weight gain (% change/week), in general, appear
to be comparable in the control and treated groups of both sexes; although
significant fluctuations (both increases and decreases) in weight gain were
randomly observed in the treated groups throughout the study, no particular

trend was apparent.

Significant changes, either increases or decreases, in absolute (g/day)
or relative (g/kg/day) food intake were sporadically observed in all treated
groups. No consistent pattern was apparent in any group prior to 196 days
of treatment. From that point on, in the high dose male group only, food in-
take was consistently and significantly increased until day 644 (Table 2B).

This consistent effect was not present in any other treated group, however.

Group mean values (g/kg/day) for compound ingestion (Table 4) over the
entire 115 week‘treatment period were within roughly 10Z of the proposed doses
of 0.75, 1.5 and 3.0 g/kg/day of SC-19192. However, wide fluctuations in
compound intake were observed in all the groups at various times during the
study. This is to be expected when compound is administered through the diet,
and animals are randomly distributed in a large number (12) of separate housing

groups.

The concentration of SC-19192 in the diet of the treated groups was
varied to achieve a relatively constant predetermined intake of compound per
unit of body weight. SC-19192 concentration in the diet of various treated
groups was relatively low (0.4-3.6%) during the first 3-4 months of the study.
During that period, statistically significant differences in absolute body
weight between treated and control groups were minimal and infrequent. Hence,
during the early part of the study (up to 112 days), when the animals were

growing and the concentration of SC-19192 in the diet was relatively low, the
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caloric content of the various treated and control diets was most comparable.
Under these conditions the absolute body weight of rats from treated groups

was not affected particularly adversely.

In the latter part of the study, the SC-19192 concentration in the
diets of the medium and high dose groups reached levels of 3.9 and 7.9%,
respectively. However, with the exception of the high dose male group, the
total food intake (absolute and relative) of control and all treated groups
remained equivalent. Assuming that the SC-19192 dietary component is
partially available as calorigenic material, it is apparent that each treated
group received proportionately less calories per unit of diet than did the
control group. In other words, diets were not isocaloric; the caloric value
varied both among the various treated groups and also between treated and
control groups. Since this study was oriented toward evaluation of tumori-
genic potential rather tham nutritional properties, and a paired-fed control
group was not present, definitive conclusions regarding nutritional effects
cannot be drawn. It would appear that food efficiency may be altered in the
high dose male and female groups throughout much or all of the study. The
significantly lower body weights observed sporadically or periodically at
low or medium dose levels may well reflect a decreased caloric intake, however,

rather than representing a direct effect of SC-19192,
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Table 2A

§C-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Summary of Presence and Direction of All Statistically Significant

Changes in Absolute Body Weights

Treatment Days of Treatment
Group 7_14 21 28 42 56 70 84 112 140 168 196 224 252 280 308 336
Males
Low - - - + 4 - - - - - + 4 4 ¥ ¥ + -
Medium - ¥ + ¥ - - - - + - + 4 + + 4 + ¥
High - ¥ + + + + ¥ 4 + ¥ + + + ¥ + ¥ +
Females
Low - - - - - - - - - - - - - - - - -
Medium - - - - - - - - - - + ¥ + + + ¥ +
High - - = = - - - 4y + + + + + ‘ + v
Treatment Days of Treatment
Group 364 392 420 448 476 504 532 560 588 616 644 672 700 728 756 784
Males
Low + ¥ ¥ + + - - - - - - - - - - -
Medium ¥ ¥ ¥ + - - - - - - - - - - - -
High ¥ + ¥ ¥ ¥ + + + ¥ ¥ ¥ + ¥ - - -
Females
Low - - - - - - - - - - - - - - - ¥
Medium ¥ ¥ ¥ + ¥ + + ¥ v - - - - + - -
High v + + 4 4 ¥ + ¥ + + + ¥ + ¥ + +

~ = Indicates the absence of a statistically significant change.

t or v = Indicates the presence and direction of a statistically significant change.
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Clinical laboratory findings.

A summary of statistically significant changes in the clinical lab-

oratory data are presented in Table 4B.

Hematology. Group mean values of hematology parameters evaluated
are presented in Tables 5, 6 and 6A. Values for individual rats are tabulated
in the Appendix. No biologically meaningful variation attributable to compound
administration was observed in the parameters measured. Occasionally some of
the treated groups showed inconsistent significant deviations from the control
group in some parameters; but all of these are considered to be chance devia-

tions and do not have any biological significance.

Clinical chemistry. Group mean cliniecal chemistry values are

presented in Table 7; individual values are tabulated in the Appendix. No
compound-related significant variations were observed in the blood chemistry
profiles measured except possibly serum total cholesterol. The serum choles-~
terol in the low and medium dose males was unremarkable throughout the study;
however, in the low and medium dose females significant deviations in choles-
terol values were observed, but these values were within the normal range.
The significant values in this case were attributed to unusually high control
values. A mild but significant decrease in serum cholesterol was observed
initially in high dose females at treatment day 42 and in the high dose males
at day 92. These trends persisted in these groups throughout the study and
were more perceptible towards the end of the study. This effect may be related

to compound administration.
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BUN values for the control males at treatment day 189 were un~
usually low and may possibly be related to a technical artefact; as a result,
the group mean values for all treated males at this intevval wesre sigaiflommitly
higher but, in fact, these values were in the normal range. BIN values hoth
in control and all treated male groups at treatment day 364 werpe winsusiiy jow;

this again reflects a possible technical artefact.

Other parameters evaluated exhibited inconsistent sisnificant

changes which are considered unrelated to treatment.

Urinalysis. Group mean values of urinalysis paramcters cvaluated
are presented in Table 8; individual values are presented in the Appendix,
The results of urinalysis showed no evidence of treatment related effects,
except possibly in pH. A significant decrease in urinary pH was observed in
the high dose females at treatment day 92. This trend continued in this group
until the end of the study. Similar, significant decreases in urinary pH wexe
observed in the high dose males and low and medium dose females at tveatwent
day 364 and in medium dose females at treatment day 547; at all other intex-
vals the urinary pH of these groups was unremarkable. The decrease in urinary
pH appears to be compound-related. This may be related to the acidic metabo-
lites of SC-19192 that are excreted in the rat urine18. Transient significant
increases in urinary specific gravity were observed in some treated groups
at various times during the study. However, no particular trend or dogse-
relationship was apparent. Specific gravity changes appear to be random and

do not appear to be treatment related.
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POSTMORTEM OBSERVATIONS

Organ weights.

Group mean organ weights and organ/body weight ratios are pre-
sented in Table 9 and 9a; individual values may be found in the Appendix.
No biologically meaningful compound-related variationms in organ weights
were observed in any of the organs. Significant decreases in the fol-
lowing organ weights were observed: heart weight at the medium dose
males and high dose males and females: liver weight at the low and high
dose females: and thyroid weight at the low and medium dose males. The
corresponding organ/body weight ratios in these groups showed inconsist-
ent changes or, in general, were unremarkable, 1In addition, microscop-
ically, these organs were unremarkable., Hence, the sisnificant absolute
organ weight changes described above are considered unrelated to treat-

ment.
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Gross and microscopic findings.

Complete postmortem (gross and microscopic) findings for each
of the 144 control and 216 treated rats started on the study are presented
in the Appendix. Those organs examined microscopically are presented in
Table 10; about 24 different organs from each of 134 control and 206 treated
rats were examined, totalling about 7,600 tissue sections. All non-neoplastic
histopathologic changes are summarized in Table 11. All neoplastic lesions
are described separately on page 89 and summarized in Tables 12 and 13.
Twenty rats, ten from control groups (nine control males: C21CM, Gl6CM, G18CM,
G26CM, J2CM, J5CM, L10CM, L15CM, L21CM: one control female: H24CF) and ten
from treated groups (one low dose male: L11LM; three medium dose males:
AL4MM, G28MM, J25MM; three high dose males: A3HM, C15HM, G13HM; three high
dose females: D4HF, D16HF, F6HF) in which severe autolysis precluded meaning-
ful histologic evaluation of a majority of organs were excluded from the study

as indicated in the Appendix,

Careful review of Table 11 reveals that administration of SC-19192
was not associated with an increase in incidence or severity of commonly
encountered non-neoplastic lesions nor were lesions of an unusual nature
encountered. A large number of lesions of suspected infectious or degenera-
tive (aging process) etiology were observed in both sexes in all treated and
control groups, however. These lesions were considered to be of "spontaneous"

origin, and will be related briefly.

Spontaneous pulmonary alterations were found in the majority of

control and test animals. They included chronic murine pneumonia,



78

Table 10

5C-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Tissues Examined Microscopically

(Males/Females)
Organ Control Low Dose Medium Dose High Dose
No. of rats started on study 72/72 36/36 36/36 36/36
Stomach 63/70 35/36 31/36 33/33
Small intestine 55/64 30/35 31/32 31/32
Large intestine 54/63 33/33 30/32 29/30
Lung 62/71 35/36 33/35 33/33
Heart 63/69 34/35 33/36 33/33
Kidney 63/71 35/35 33/36 33/33
Liver 62/70 35/36 33/36 33/33
Spleen 59/70 35/36 33/35 33/33
Pancreas 58/65 35/34 30/34 32/33
Pituitary 52/60 30/33 28/30 30/33
Thyroid 55/67 30/34 33/35 32/31
Adrenal 63/69 34/35 33/35 32/33
Mammary gland 26/50 19/28 21/28 19/27
Testis/ovary 62/66 34/33 33/31 33/33
Seminal vesicle/uterus 59/69 35/34 33/34 30/33
Prostate/vagina 62/58 35/29 33/23 30/31
Urinary bladder 60/68 34/33 32/32 31/33
Lymph node 32/34 8/9 8/6 20/22
Nerve 58/59 19/16 14/18 28/30
Salivary gland 59/67 20/20 15/19 32/31
Brain 56/67 33/35 32/34 31/33
Spinal cord 44/56 28/30 25/25 26/31
Bone with marrow 50/66 15/9 10/10 33/31
Eye 39/46 10/7 10/10 25/26

No. of rats lost due
to autolysis 9/1 1/0 3/0 3/3
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accompanied In most cases by bronchiectasis of various degrees of severity,
chronic interstitial pneumonitis with significant chronic inflammatory
changes in alveolar septa, acute or chronic bronchitis, peribronchial
lymphoid hyperplasia, edema, emphysema, focal abscessation, or perivas-
cular lymphocytic infiltration. Most of the animals found dead exhibited

a certain degree of hyperemia.

A few animals demonstrated pathologic changes of the gastrointes-

tinal tract. Gastric ulcer, gastritis, focal mucosal necrosis, submucosal
edema, focal mucosal calcifications, glandular dilatation, plgmentation of
mucosal epithelium, and squamous hyperplasia were found occasionally in
stomach sections of control and treated animals. No significant changes
were seen in the small intestine. In the large intestine, cross sections

of nematodes were seen in a few control and treated rats.

A generally low incidence of myocardial alterations included occa-
sional slight nonsuppurative myocarditis, focal fibrosis, mild hypertrophy
and congestion of vessels. The lower incidence of myocarditis in medium and

high dose groups was considered spontaneous and not related to treatment.

Spontaneous chronic nephritis, expressed by different degrees of
glomerulosclerosis, dilatation of renal tubules filled with eosinophilic
material and extensive infiltration by chronic inflammatory cells, or
interstitial nephritis, where chronic inflammatory changes were contained
mostly in interstitial tissue, were found in all groups with slightly

higher incidence in control, low and medium dose males. The lower incidence
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of inflammatory changes in the high dose group male rats was considered
coincidental and not related to treatment because no dose relationship

was apparent. Other incidental renal lesions found with comparable fre-
quency in all experimental groups included congestion, mineral deposits

in the cortico-medullary junction, focal tubular dilatation, pyelitis, cyst,

abscessation, transitional cell hyperplasia, and focal tubular necrosis.

Various inflammatory changes found in liver sections of small
numbers of control and test animals included nonsuppurative hepatitis,
pericholangitis and perivasculitis., Focal or nodular hyperplasia was
seen océasionally in all groups and was consistent with the age and
strain of rats, Other spontaneous changes of the liver included various
degrees of congestion, fatty change, focal necrosis, focal cytoplasmic
degeneration, small bile duct proliferation and occasional extramedullary

hematopoiesis, without any significant differences between groups.

Extramedullary hematopoiesis and/or pigment deposition in the
spleen occurred in control and test groups of animals with essentially
comparable incidence and degree as did lymphoid or reticulum cell hyper-
plasia. Splenitis or congestion were observed in a very small number of

animals.

Incidental changes of the pancreas demonstrated in a few animals of
each group included mild forms of pancreatitis, ductal hyperplasia, glandular

atrophy, islet cell hyperplasia, and chronic arteritis.
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Pituitary sections from small numbers of control and treated
animals demonstrated chromophobe hyperplasia, congestion, occasional

cyst or hemorrhage.

Focal squamous metaplasia, follicular hyperplasia or follicular

atrophy were found sporadically in the thyroid in all groups.

Angiectasis of the adrenal was occasionally observed in male
animals while a higher incidence was found in both control and treated
female rats. Various other pathologic changes of the adrenal without sig-
nificant increase in any particular experimental group included focal or nod-
ular cortical hyperplasia, vacuolization of zona fasciculata, focal necrosis,
congestion, medullary hyperplasia, focal hemorrhage, and occasional cyst

or pigmentation in the cortex.

Non-neoplastic changes of the mammary gland were occasionally

encountered and included a cyst, abscess, or galactocele.

A common change found in the testes of animals from control and
treated groups was seminiferous tubular atrophy often accompanied by tubular
atrophy of the seminal vesicle and glandular atrophy of the prostate, a com-
plex which is compatible with aging. Other incidental lesions were arteritis,
interstitial cell hyperplasia, focal fibrosis, and focal calcifications.
Similarly, seminal vesicles occasionally exhibited tubular atrophy,
arteritis, or tubular hypertrophy. The most common finding in the

prostate was glandular atrophy and prostatitis, with a few animals having
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glandular hypertrophy or focal calcifications. Again, these changes
were compatible with the age and did not show a preponderance in

any experimental group.

Evaluation of the urinary bladder was especially rigorous, being per-
formed with particular attention directed toward detecting any alterations
whatever. Spontaneous changes found in small numbers of animals, evenly
distributed between control and test groups, included occasional cystitis,
submucosal edema, mucosal trabeculation, calculus, epithelial dysplasia and

muscular hypertrophy. None of these changes were compound-related.

Incidental inflammatory changes of various degrees of severity
observed in the uterus of control and test animals included endometritis,
cervicitis and abscessation. Other sporadic findings included endometrial

hyperplasia, polyp, cyst, congestion and squamous metaplasia.

Follicular or luteal cysts were observed commonly in the ovaries
of animals of all groups and were compatible with the age. Isolated instances

of oophoritis, atrophy and congestion were noted.

A few control and treated rats exhibited reticulum cell hyperplasia

involving the lymph nodes.

Abnormal findings were unusual in the brain of any of the animals.
Sporadic cases of abscessation, meningitis, vasculitis, congestion, focal

calcification and focal hemorrhage had no significant distribution between

treated or control rats.
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Examination of bone containing marrow showed no significant path-
ologic changes. Occasional hypercellularity or hypocellularity was ob~

served.

In the eye, a few cases of keratitis, dacryoadenitis, retinal

degeneration, or synechia were seen evenly distributed between all groups.

No pathologic changes were detected in sections of vagina, nerve,

salivary gland, and spinal cord from any of the animals examined.

In conclusion, all non-neoplastic alterations observed were con-
sidered to be spontamneous in nature, compatible with the age and strain

of rats in the experiment and unrelated to administration of SC-19192.
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Tumoy incidence.

A detalled investigation of tumorigenic potential was conducted.
All gross lesions found in any tissues were diagnosed. Brain and bladder
received special attention, with seven coronal sections of brain repre-
senting all major neuroanatomic arecas, and sections from four different
levels of urinary bladder being examined from each control and treated

animal.

The incidence of various types of histologically-proven tumors
is presented in Table 13. lThis table records the histologic types of
primary tumors per organ. In cases where multiple primary neoplasms
of the mammary gland were observed, the following procedure was employed
in entering such tumors in the table: multiple, histologically identical
tumors in the same animal are listed as a single entry; when both benign
and malignant neoplasms of similar histologic type (e.g., adenoma and
adenocarcinoma) are encountered, only the malignant neoplasm is entered;
if two or more different histological types were found in the same animal,

each type is recorded.

Table 12 presents the identification of animals bearing histo-
logically-proven neoplasms and indicates the day of initial gross detection
of a tumor, All primary tumors found in any animal from this study are
listed, with the sole exception of multiple primary neoplasms of mammary
glands. If two histologically identical tumors were initially detected at

different times in the same animal, then both were entered. Similarly,
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all tumors of different histological types (e.g., adenoma and myxoma),
or of varying prognostic implications (e.g., fibroadenoma and adeno-
carcinoma), detected either on the same or different days of treatment
in the same animal, were listed separately. In cases of multiple
histologically identical tumors found on the same day, only one was

entered for each animal in the table.

All neoplasms were categorized according to primary site;
secondary (metastatic) growths are identified in the pathology report
on individual animals in the Appendix. Malignant neoplasms of lymphoid
or reticuloendothelial tissues are categorized as such; the presence of
neoplastic infiltrate in various organs is expected and is recorded in

the Appendix, but it is not further utilized in tumor data analysis.

One tissue mass reported at necropsy in low dose female rat No.
MILF (Path. No. 95844) was not located during subsequent tissue examination
and processing; since a microscopic diagnosis was not available, the nature

of the mass (non-neoplastic or neoplastic) was not determined.



KEY FOR TABLE 12

FD = Found Dead
KE = Killed in extremis
KD = Killed by design

B = Benign

M = Malignant
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The statistical analyses of tumor incidence data are presented in
Tables 14 - 20. The definition of terminology employed in these tables
is described on page 108, It includes all rats, whether dead, killed in
extremis, or killed by design, which had histologically-proven tumors.
Tumor types presented in this table are any tumor, only benign tumor, and
any malignant tumor as well as any mammary tumor, malignant mammary tumor,
benign mammary tumor, and any pituitary tumor; the latter four categories
were included since they represent the types of tumors most frequently

found in this study.

In no instance in either sex at any of the treated levels was the
adjusted tumor incidence (refer to page 108 for definition) of any of the
tumor types analyzed significantly higher than that of the respective
controls. The adjusted tumor incidences for only benign tumor, any mammary
tumor, and benign mammary tumor in the high dose group of female rats
were significantly lower than that of the control females. This lower
occurrence of the above-mentioned tumor types was considered coincidental
and not treatment related. There were no statistically significant dif-
ferences between adjusted tumor incidence data for the control and treated

males.

In conclusion, neither the nature nor the incidence of tumors in
treated male or female groups differed notably from the respective con-
current control group. No unusual tumor types were encountered, and tumor
incidence rates in all groups were well within established ranges for rats

19,20,21 Thus, SC-19192 at the doses employed

of this strain and age.
caused neither an increase in tumor incidence, nor the occurrence of un-~

usual tumor types in the CRcd rat of either sex.
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Definitions of Terminology Employed for Tables 14-20

COLUMN NO.
(1) Treatment group.
(2) Number of animals, started —--~—--- number of animals in each
treatment group at the beginning of the study.
(3) Number of animals, microscopically evaluated.
4) Animal with tumor -~=—w-=- number of animals with tumors during
the period of study.
(5) Effective group —-=-m—=- average number of animals at risk of
tumor during the period of study.
(6) Survival probability ———-——— probability of animal surviving during
the period of study.
(7) Tumor index, unadjusted —=—=—-- the probability of contracting
tumor based on number of animals started.
(8) Tumor index, adjusted --—---- the probability of contracting
tumor based on effective number of animals (effective group).
9) Chi-square with 1 degree of freedom.
(1) Excess over control ~————— the difference of control and
treated adjusted tumor indices.
(11) Lower limit of 95% confidence interval for the difference of
the two tumor indfces.
(12) Upper limit of 95 confidence interval for the difference

of the two tumor indices.
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SUMMARY AND CONCLUSIONS

A 115 week oral tumorigenicity study of SC-19192 was conducted
employing continuous dietary administration to four week old Charles River
CD strain male and female rats. The compound was administered at mean daily
dosage levels of 0, 0.75, 1.5 aud 3.0 g/kg of body weight. Routine physical,
ophthalmoscopic and clinical laboratory examinations were performed periodically
All animals were necropsied and representative tissues from control and treated

animals were processed for microscopic examination.

There was no evidence that the administration of SC-19192 at amy level
produced any effect on behavior or physical examination findings in the rat.
The incidence of common signs, including spontaneous disease, signs of aging,
etc., were comparable between control and treated animals. Likewise, the
results of periodic ophthalmoscopic examinations revealed no indication of
a compound-related effect. During the course of the study, two transient
unidentified infectious diseases became apparent in the colony, and affected
both the control an& treated rats equally. No compound-induced decrease in

survival rate was observed in any of the groups throughout the treatment period.

Body weight was not affected notably during the early part of the
study, when the growth rate was rapid and the dietary concentration of
SC-19192 was relatively low. Later in the study, significant reductions in
body weight were consistently present in both male and female groups at the

high dose level, and were periodically present at lower doses. Food intake
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was not consistently affected except mid-study in the high dose male group.
The dietary concentration of 5C-19192 reached a high of 3.9%Z and 7.9% at the
medium and high dose levels, respectively, during the latter part of the
study. During this time the various diets were not isocaloric, a fact that
may have influenced body weight and food intake., Group mean values (g/kg/day)
for compound ingestion over the entire 115 week treatment period were within

roughly 10Z of the proposed doses of 0.75, 1.5 and 3.0 g/kg/day of SC-19192.

There were no biologically meaningful, statistically significant
compound-related changes in the hematology, clinical chemistry and urinalysis
parameters evaluated except possibly serum chblesterol and urinary pH. A
mild but significant decrease in serum cholesterol was observed initially in
high dose females at treatment day 42 and in the high dose males at day 92.
This trend persisted in these animals throughout the study. In general, the
serum cholesterol at the low and medium dose levels remained within normal
limits. A significant decrease in urinary pH was observed one or more times
in all treated female groups, and was clearly treatment-related at the high
dose level. A tendéncy for a dose relationship was apparent. This effect
may be related to the acidic metabolites of SC-19192 that are excreted in the

rat urine.
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No biologicélly meaningful compound-related variations in organ

weights were observed.

Histopathologic examination was performed on available tissues from all
animals in the study; also, all usual and unusual gross lesions and tissue
masses were examined microscopically. Microscopic evaluation of seven coronal
sections, representing the major neuroanatomic areas, was performed on each
brain. Urinary bladder, likewise, received rigorous examination; after
gross examination of the fixed hemisected bladder, four intermittent transverse

bladder sections were examined microscopically,

Histopathological examination revealed no evidence of any treatment-
related non-neoplastic changes in any organ or tissue. All non-neoplastic
alterations observed were considered to be spontaneous in nature, being
compatible with the age and strain of rat in the experiment, and were considered

unrelated to oral administration of SC-19192.

Tumor data were gtatistically analyzed by sex employing an actuarial
(Life-table) techniq;:e which adjusts for differing survival rates between groups.
Using this method, tumor incidence (adjusted) was based on the number of animals
actually at risk in each group and sex. In no instance in either sex at any
of the treated levelé was the adjusted tumor incidence of any of the types of
tumors analyzed (any tumor, only benign tumor, any malignant tumor, any mammary
tumor, benign mammary tumor, malignant mammary tumor, and any pituitary tumor)

significantly higher than that of the respective controls.
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It is concluded that continuous dietary administration of SC-19192
to four week old rats of both sexes for 115 weeks at dose levels of 3.0
g/kg/day or less, causes no biologically meaningful alterations in survival
rate, rate of body weight gain, physical exam and hematology findings, and
postmortem gross or microscopic changes. No significant increase in incidence
of tumors of any type was observed. A consistent significant decrease in the
absolute body weight was observed at the high dose level in both sexes. Food
intake was consistently affected in high dose males only. SC-19192 produced
a significant decrease in urinary pH in the high dose female group, which was
attributed to the acidic metabolites of SC-19192 in the urine; also a mild
but significant decrease in serum cholesterol was observed at the high dose
level only. Biologically meaningful alterations were not consistently observed

at lower dose levels (1.5 g/kg/day or less), however.
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Appendix Table 1

SC-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Individual Ophthalmoscopic Findings

Treatment Rat Treatment
Group Number Sex Week Observations
Control A10CM M 52 Cornea - superficial haziness (bilat.).
98 Cornea - unchanged (bilateral).
101 Animal died.
Al1CM M 52 Cornea — superficial haziness (L. eye).
98 Cornea - superficial haziness (bilat.).
Lens Cortex - prominent Y suture (bi-
lateral).
107 Animal died.
Al15CM M 98 Cornea - superficial haziness and scar
(bilateral).
Lens -~ posterior subcapsular opacity
(R. eye).
A27CM M 98 Cornea - superficial haziness (bilat.).
B2CF F 98 Cornea - superficial haziness (L. eye).
B6CF F 98 Lens - posterior cortical discrete
opacity (L. eye).
Chromodacryorrhea (R. eye).
BI9CF F 98 Cornea - stromal opacity (R. eye).
Corneal scar (L. eye).
99 Animal died.
B11CF F 31 Cornea - superficial haziness (R. eye).
52 Cornea - unchanged (R. eye).
Lens - circular demarcation noted
anterior cortex (R. eye).
98 Cornea - unchanged (R. eye).

Lens - unchanged (R. eye).
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SC-19192:

Appendix Table 1 (cont.)

115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Individual Ophthalmoscopic Findings

Treatment Rat Treatment

Group Number Sex Week Observations

Control B17CF F 31 Cornea — superficial focal translucent
opacities (R. eye),

52 Cornea - unchanged (R, eye).

76 Cornea - unchanged (R. eye). Appearance
of exophthalmia, increased aqueous
humor, enlarged anterior chamber (L. eye).

77 Eye - severe exophthalmia, marked
anterior segment inflammation and
infection; entire orbit severely
hyperemic; corneal stroma infiltrated
with foreign material (staphyloma?)

(L. eye).

92 Animal died.

B26CF F 98 Lens - focal, tiny, posterior cortical
droplets (L. eye).
B30CF F 31 Comea - superficial haziness (bilateral).

52 Cornea - unchanged (bilateral).

90 Animal died.

Cl7¢cM M 76 Severe anterior segment inflammation
process (R. eye).

77 Animal died.

C19CM M 52 Lens -~ posterior subcapsular focal
opacification (R. eye).

96 Animal died.

D6CF F 27 Lens - discrete posterior subcapsular
translucent opacities (L. eye).

52 Lens - only one opacity noticed (L. eye).

98 Lens - three posterior opacities noted--
not translucent,

D12CF F 52 Retina - pale; vasoconstriction evident.
Retinal atrophy (L. eye).
98 Retina - unchanged (L. eye).
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Appendix Table I (cont.)

$C-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Individual Ophthalmoscopic Findings

Treatment Rat Treatment
Group Number Sex Week Observations
Control D18CF F 27 Cornea - superficial haziness (R. eye).
52 Cornea - unchanged (R. eye).
98 Cornea - superficial haziness (bilat.)
Retina - hemorrhagic area in right
aspect of optic disc (L. eye).
D20CF F 52 Cornea - superficial haziness (bilat.).
98 Cornea - unchanged (bilateral).
100 Animal died.
E2CM M 52 Lens -~ droplet opacity posterior sub-
capsule (R. eye),
98 Lens - lesion no longer present (R. eye).
D13CM M 98 Cornea ~ plaque (translucent) elevations
(L. eye).
E25CM M 31 Lens - translucent cortical opacity;
medially located (L. eye).
52 Lens -~ unchanged (L. eye).
98 Lens - unchanged (L. eye).
F5CF F 98 Lens cortex - prominent Y sutures
(bilateral).
101 Animal died.
F13CF F 52 Lens - anterior capsule lesion extending

through anterior chamber to endothelium
of cornea (R. eve).

98 Lens - unchanged (R. eye).
Cornea - superficial haziness (R. eye).
F16CF F 98 Lens - nuclear and cortical opacification
(cataract) (R. eye).
F26CF F 52 Palpebral hyperemia, chromodacryorrhea
(R. eye).

98 Unchanged (R. eye).



e

Appendix Table 1 (cont.)

$C-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

" Individual Ophthalmoscopic Findings

Treatment Rat Treatment
Group Number Sex Week Observations
Control G1l6CM M 52 Comea - linear imperfections (L. eye).
96 Animal died.
G29CM M 98 Lens - posterior cortical discrete
focal opacity (R. eye).
H11CF F 97 Lens cortex - evident Y-sutures (bilat.).
H13CF F 97 Lens cortex - evident Y-sutures (bilat.).
98 Animal died.
H16CF F 97 Lens cortex - evident Y-sutures (bilat.).
H25CF F 97 Lens - posterior cortical cloudiness

(bilateral). Posterior cortical pin-
point opacity (L. eye).

99 Animal died.
H30CF F 97 Lens - posterior cortical discrete
focal opacity (L. eye).
J3cM M 52 Cornea - corneal scar (R. eye).
78 Animal died.
J4CM M 97 Cornea -~ corneal scar and haziness
(L. eye).
J15CM M 52 Lens - anterior capsular opacification

12 o'clock (L. eye).
Retina - superior periphery appears
pale. (L. eye).

97 Lens - unchanged (L. eye).
Retina - peripheral area has pale
appearance; vascularization abnormal
(L. eye).

J21CM M 97 Lens - focal cortical opacities (R. eye).
111 Animal died.
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Appendix Table 1 (cont.)

5C-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Individual Ophthalmoscopic Findings

Treatment Rat Treatment
Group Number Sex Week Observations
Control J24CM M 97  Cornea - deep stromal scar (L. eye).
K13CF F 52 Cornea ~ superficial haziness (L. eye).
Palpebral edema.
97 Cornea - unchanged (L. eye).
K26CF F 52 Cornea ~ evidence of chromodacryorrhea
and superficial haziness (L. eye).
Palpebral hyperemia.
97 Cornea - lesion no longer present
(L. eye).
K28CF F 52 Cornea - focal opacification (R. eye).
79 Animal died.
L7CM M 52 Lens - posterior subcapsular focal
opacity (R. eye).
Cornea - superficial haziness (L. eye).
89 Animal died.
L9CM M 52 Eye - chromodacryorrhea (L. eye).
97 Eye - unchanged (L. eye).
Lens cortex - evident Y-sutures (bilat.).
L26CM M 97 Comea - superficial haziness (L. eye).
L29CM M 97 Lens - cortical discrete focal opacity
(L. eye).
M4CF F 97 Lens - posterior cortical focal opacity
(R. eye).
M10CF F 97 Retina - very pale fundi (bilateral).
M13CF F 97 Lens - peripheral cortical streak (L. eye).
Low Dose A261LM M 52 Retina - appears pale, vasculature con-
stricted; retinal dystrophy. Micro-
vasculature prominent in several areas
(R. eye).
98 Retina - unchanged (R. eye).

Lens cortex - prominent Y-sutures (R. eye).
Lens ~ anterior cortical and nuclear
opacities (R. eye).
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Appendix Table 1 (cont.)

$C-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Individual Ophthalmoscopic Findings

Treatment Rat Treatment
Group Number Sex Week Observations
Low Dose B24LF F 98 Cornea - stromal opacity, vascularization,

extending to medial aspect of cornea from
center (L. eye).

B25LF F 98 Lens cortex — prominent Y-sutures (bilat.).
B27LF F 98 Lens cortex - faintly prominent Y-sutures
(bilateral).
Cl21M M 98 Lens cortex - prominent Y-sutures (bilat.).
Retina - "wooly" appearing fundus (bilat.).
105 Killed in extremis,
C27LM M 52 Cornea - superficial haziness (L. eye).
98 Comea - unchanged (L. eye).
C28LM M 98 Lens - posterior cortical opacity (R. eye).
D11LF F 52 Cornea - superficial haziness (bilateral).
98 Cornea - lesion no longer present (bilat.).
E15LM M 52 Lens - posterior subcapsular opalescent
opacities (bilateral).
98 Lens - unchanged (bilateral).
E18LM M 98 Lens - posterior cortical focal opacity
(L. eye).
E19LM M 98 Cornea - superficial haziness (bilateral).
FI1LF F 98 Eye - prominent hyaloid remnant (L. eye).
F20LF F 52 Comea - haziness of corneal surface
(R. eye).

Eye - chromodacryorrhea (R. eye).

98 Cornea - still evident but some regression
apparent (R. eye).
Eye - still evident but some regression
apparent (R. eye).
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Appendilx i1able 1 (cont.)

$C-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Individual Ophthalmoscopic Findings

Treatment Rat Treatment
Group Number Sex Week Observations
Low Dose G5LM M 98 Lens - posterior cortical cloudiness and

streak opacities (L. eye).
Lens - posterior cortical streak opacity

(R. eye).
Lens cortex - prominent Y-suture (bilat.).
104 Animal died.
H27LF F 52 Eye - palpebral inflammation, some
chromodacryorrhea (R. eye).
79 Animal died.
J13LM M 98 Cornea -~ corneal scar and surrounding

haziness (R. eye).

J16LM M 98 Cornea - superficial streak (R. eye).
K6LF F 98 Lens - pin-point posterior cortical
opacity (R. eye).
K8LF F 938 Lens ~ posterior cortical pin-point
opacity (R. eye).
L2LM M 52 Comea - superficial haziness (L. eye).
69 Animal died.
L28LM M 52 Cornea - corneal irregularities (trans-
parent elevations) (bilateral).
98 Cornea - unchanged (bilateral),
M23LF F 98 Lens - posterior cortical discrete

"bubble" opacity (L. eye).

Cornea - central corneal '"pitting"
(L. eye).

Lens - discrete pin-point posterior
cortical opacity (R. eye).

Medium Dose A18MM M 98 Cornea - corneal scar (L. eye).
106 Animal died.
A22MM M 98 Lens - posterior cortical translucent

opacification (R. eye).
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Appendix Table 1 (cont.)

$C-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT
Individual Ophthalmoscopic Findings
Treatment Rat Treatment
Group Number Sex Week Observations
Medium Dose B4MF F 52 Lens - posterior subcapsular focal
opacity (L. eye).
98 Lens - unchanged (L. eye).

B5SMF F 52 Lens - posterior subcapsular feather
opacities (L. eye).

98 Lens - unchanged (L. eye).

B7MF F 98 Lens cortex - prominent Y-suture (bilat.).

Cl18MM M 98 Lens -~ discrete, focal, medial cortex
opacity (L. eye).

DIMF F 52 Cornea - superficial linear opacity
(R. eye).

88 Animal died.

DIMF F 52 Lens - peripheral cortex vascular
demarcation (R, eye).

98 Lens - unchanged (R. eye).

D24MF F 52 Cormea - superficial cormeal haziness
(bilateral).

98 Cornea - lesion no longer present
(bilateral).

E24MM M 98 Lens - posterior subcapsular focal
opacity (L. eye).

E27MM M 57 Cornea - corneal ulceration with complete
cornea vascularization; purulent exudate
from center of corneal lesion (bilateral).

59 Animal died.

F2MF F 98 Lens cortex - Y-sutures evident (bilateral).

FOMF F 52 Cornea - clear ''plaque-like" elevation of
corneal epithelial surface (L. eye).

98 Cornea - corneal surface now appears

106

normal (L. eye).
Animal died.
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Appendix Table 1 (cont.)

$C-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Individual Ophthalmoscopic Findings

Treatment Rat Treatment
Group Number Sex Week Observations
Medium Dose F24MF F 98 Lens cortex - prominent Y-suture (bilat.)
G1lMM M 52 Cornea — generalized superficial corneal
haziness (bilateral).
56 Animal died.
G19MM M 52 Cornea - superficial corneal haziness
(L. eye).
98 Cornea - unchanged (L. eye).
101 Animal died.
G21MM M 52 Cornea - superficial haziness (R. eye).
98 Cornea - superficial haziness (bilateral).
G28MM M 52 Cornea - superficial corneal haziness
(bilateral).
98 Cornea - unchanged (bilateral).
H8MF F 98 Lens cortex - prominent Y-sutures (bilat.).
102 Animal killed in extremis.
H2 8MF F 52 Cornea - superficial haziness (bilateral).
98 Cormea - unchanged (bilateral).
J14MM M 98 Lens - posterior focal cortical opacities
(L. eye).
L6MM M 98 Iris - anterior synechiae; corneal vas-

cularization (L. eye).
Corneal haziness (R. eye).

99 Animal died.
L8MM M 52 Lens - posterior subcapsular focal opacity
(bilateral).
98 Lens - unchanged (bilateral).

L14MM M 98 Lens cortex - prominent Y-sutures (bilat.).
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Appendix Table 1 (cont.)

$C-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Individual Ophthalmoscopic Findings

Treatment Rat Treatment
Group Number Sex Week Observations
Medium Dose M29MF F 52 Lens - iritis; hyperemia of iris.

Posterior synechiae; anterior sub-
capsular cortical opacification (R. eye).

98 Lens - posterior subluxation of lens
12:00 to 3:00, no dilation, complete
opacification posterior to iris, hyper-
emia of iris, enlarged anterior chamber

(R. eye).
High Dose  A29HM M 98 Lens cortex - prominent Y-suture (bilat.).
B13HF F 31 Cornea - focal superficial comeal
haziness (bilateral).
52 Cormea - unchanged (bilateral).
98 Cornea - unchanged (R. eye).

Cornea - clear (L. eye).

Lens - posterior cortical opacity (R. eye).
Posterior cortical opacity (R. eye).
Posterior cortical focal opacity (L. eye).

C2HM M 52 Cornea - superficial haziness (bilat.).
98 Cornea ~ unchanged (bilateral).

C13HM M 31 Cornea - superficial haziness (bilateral).
50 Animal died.

C1l4HM M 98 Lens - posterior cortical opacity (R. eye).
102 Animal died.

C15HM M 31 Cornea - superficial haziness; evidence of

anterior inflammation.
Palpebrae - slight inflammation and hyper-
emia (L. eye).

52 Cornea - lesion unchanged, evidence of
stromal opacification (L. eye).
Superficial haziness (R. eye).

98 Cornea - stromal opacity, pale fundus,
and chromodacryorrhea (L. eye).
Stromal opacity (R. evye).
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Appendix lable I {(cont.)

SC-19192: 115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT
Individual Ophthalmoscopic Findings
Treatment Rat Treatment
Group Number Sex Week Observations
High Dose  D16HF F 52 Cornea - superficial haziness (bilat.).
72 Animal died.
E14HM M 98 Cornea - superficial haziness (bilat.).
E23HM M 98 Lens - anterior capsular streak opacity
(bilateral).
104 Animal died.
E28HM M 31 Palpebrae - mild inflammation; slight
hyperemia (bilateral).
52 Palpebrae - lesion unchanged (bilateral).
90 Animal died.
F6HF F 52 Cornea ~ punctate lesions of cornea
(R. eye).
98 Cornea - corneal lesions of comea
(R. eye).
Lens -~ cortical focal opacity and streak
(L. eye).
Posterior lens cortex - contains scattered
droplet opacities; anterior capsular
streaks, medial aspect. Possible posterior
synechiae (R. eye).
F14HF F 98 Lens cortex - prominent Y-suture (bilat.).
F23HF F 98 Lens -~ peripheral and posterior cortical
translucent opacification (R. eye).
G17HM M 52 Cornea - iris filament adherent to endo-
thelial surface of cornea (L. eye).
98 Cornea - lesion unchanged (L. eye).
H7HF F 98 Lens - posterior cortical streak and
cloudiness (R. eye).
J6HM M 98 Lens - posterior focal subcapsular opacity

(R. eye).



SC-19192:

Appendix Table 1 (cont.)

115 WEEK ORAL TUMORIGENICITY STUDY IN THE RAT

Individual Ophthalmoscopic Findings

Treatment Rat Treatment
Group Number Sex Week Observations
High Dose J18HM M 98 Lens - posterior cortical and medial
cortical focal opacities (L. eye).
103 Animal died.
K21HF F 52 Lens - anterior capsular opacification
(R. eye).
98 Lens - lesion unchanged (R. eye).
K24HF F 98 Lens cortex - prominent Y-suture
(bilateral).
Lens - posterior lens cortex opacity,
also subcapsular cortical streak (R. eye).
L5HM M 98 Lens -~ peripheral cortical streak;
posterior cortical focal opacity (L. eye).
Posterior cortical focal opacity (R. eye).
103 Animal died.
L19HM M 52 Lens - posterior subcapsular focal
opacity (L. eye).
94 Animal died.
L22HM M 52 Cornea - corneal haziness (bilateral).
98 Cornea - lesion unchanged (bilateral).
L24HM M 52 Lens - focal posterior subcapsular
opacity (R. eye).
98 Lens - opacity enlarged slightly, small
adjacent opacity now evident (R. eye).
M2HF F 98 Lens - anterior capsular streaks (R. eye).
M5HF F 98 Lens cortex - prominent Y-suture (bilat.).
M18HF F 52 Lens - posterior subcapsular opacification
(R. eye).
98 Lens - anterilor capsular streaking;

posterior synechiae with incomplete dilation:
increase in posterior cortical cloudiness
and diffusion of opacity (R. eye).
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